Pa6ouasi nporpamma no ouosiorum 5-9 kiaacec YMK H.U.Conun, B.b.3axapos
IHosicHuTeILHAS 3aNIMCKa
1. PaGouas mporpamMmMa 1o OHOJOTHH ISl OCHOBHOM MIKOMBI  pa3paboTaHa B COOTBETCTBUU C
®denepallbHBIM rOCYIapPCTBEHHBIM 00pa30BaTeNIbHBIM CTAHIAPTOM OCHOBHOTO OOIIEr0 0Opa30BaHUs,
yrBepkaeH MOuH P® npukazom Ne 1897 ot 17 nexadbpst 2010 roxaa; 3apeructpupoBad MuHtoctoM Poccrnn
1 deBpans 2011 roma Ne 19644; mpumepHoii mporpammoit 1o yueOHbIM npenameTam «buosiorus 5-9
KJIacChl» (CTaHaapThl Broporo nokonenus) M., [Ipocsemenue, 2011; aBTOpckoi yueOHOM TporpaMMoit
H.N.Conun, B.b.3axapos «IIporpamMmma ocHOBHOTO 00111€T0 0Opa3oBanus. buonorus. 5-9 kmaccsl.
Konnentpuueckuii kype» M.: llpoda,2012; Ha ocHOBE OCHOBHOI 00pa3zoBarenbHOM nmporpaMmbel MBOY
COIII Nel4 r-x KucnoBoacka
Jannas paboyas mporpaMMa OpMeHTHPOBaHA Ha UCIOJIb30BaHHE yUEOHUKOB MO OMOJIOTHUHU U Y4eOHO-
METOIMYECKHX 1TOco0uit mpeameTHoi TruHuu «Cdepa Ku3Hm» (KOHIEHTPUIECKHH Kypc), CO3IaHHBIX
KOJJIEKTUBOM aBTOPOB o1 pykoBojicTBoM H.M.Conuna.
Henn Ouos0ruveckoro o0pa3oBaHusi B OCHOBHOI mIKoJie (OpPMYyIHPYIOTCS Ha HECKONBKHX YPOBHSX:
ro0anbHOM, METalpeIMETHOM, JHYHOCTHOM M TPEIMETHOM, Ha ypOBHE TpeOOBaHMl K pe3ylbTaTaM
OCBOCHHS COZIEP’KAaHUS IPEIMETHBIX IPOTPaAMM.
['mobGanpHbIe 1eTM OMONIOTMYECKOro 00pa3oBaHUs SBISIOTCS OOLUIMMH JJii OCHOBHOW M CTapIIed MIKONBI U
OTIPEAEIAIOTCS COLMAIbHBIMU TPEOOBaHUAMM, B TOM YHCIIE U3MEHEHUEM COLIMAJIbHOW CUTYalluH Pa3BUTHUS —
pocToM HH(POPMAIMOHHBIX TEPErpy30K, U3MEHEHHEM XapakTepa U CHOCOOOB OOIIEHUS U COIMANBHBIX
B3aMMOAENUCTBUN (00BEMBI M CIIOCOOBI MOTYUYEHUSI MHPOPMALMK MTOPOXKIAIOT Psii 0COOEHHOCTEN pa3BUTHUS
COBPEMEHHBIX MOAPOCTKOB). Hambosnee MPOAYKTUBHBIMH C TOYKH 3pEHUS pEUIeHHs 3a/ad pa3BUTH
HOJIPOCTKA SIBJISIIOTCS] COLMOMOpPAJIbHAS U MHTEJUIEKTYaJIbHasl B3POCIOCTb.
[Tomumo 3TOTO, TI06ANTBHBIE LIETU (HOPMYTUPYIOTCS C YYETOM PACCMOTPEHHS OMOJIOTHYECKOro 00pa30BaHUs
KaK KOMIIOHEHTa CUCTeMbl 00pa30BaHMs B LI€JIOM, [I03TOMY OHU SBJIIIOTCA HanOoJiee OOIMMU U COLTUAIBHO
3HAYMMBIMHU.
C yueToMm BbIIIIEHa3BaHHBIX MOAXOI0B INIOOAIBHBIMU IENSIMI OHOJIOTHYECKOr0 00pa30BaHuUs SIBIISIOTCS:
coyuanuzayua o0y4aeMbIX KaK BXOX/IEHUE B MUP KYJbTYPbI M COL[MAJIBHBIX OTHOIIEHUH, oOecneunBaromume
BKJIIOYCHHE YYalIMXCS B Ty WIA HHYIO TPYHIy WIA OOLUIHOCTh — HOCHUTENS €€ HOpM, IEHHOCTEH,
OpHUEHTAI, 0CBAaUBAEMBIX B MPOIIECCE 3HAKOMCTBA C MUPOM KHBOU MTPUPOJIBL;
npuodujenue X TIO3HABATENLHOW KyJIbType Kak CHCTEME IIO3HABaTENbHBIX (HAYUHBIX) LIEHHOCTEH,
HAKOIJICHHBIX 00IIECTBOM B chepe OMOIOrHUeCKON HayKH.
[Tomumo 3TOrO0, GHOTIOrHUECKOe 0OpPa30BaHKE IPU3BAHO 00ECIICUUT:
opueHmayuio B CUCTEME MOPAJIbHBIX HOPM U LIEHHOCTEH: MPU3HAaHNE BBHICOKOM LIEHHOCTH KM3HH BO BCEX €€
MPOSIBJICHUSIX, 3J0POBbsSI CBOETO M IPYTUX JIIOJICH; SKOIOTHYecKoe CO3HAHKE; BOCIIUTAaHUE JIFOOBU K MPUPOJIE;
pazeumue TO3HABATEIHHBIX MOTHUBOB, HANPABJICHHBIX HA MOJYyYEHUE HOBOTO 3HAHUS O KUBOH MPUPOJE;
NIO3HABAaTEIbHBIX KAueCTB JIMYHOCTH, CBA3aHHBIX C YCBOGHHEM OCHOB HAy4YHbIX 3HAHWM, OBJIAaJEHUEM
METOAAMHM UCCIIETOBaHUS MIPUPOBI, (HGOPMUPOBAHUEM UHTEIICKTYAIbHBIX YMEHHUIA;
061a0€eHuUe KIIOUEBBIMUA KOMITIETEHTHOCTSAMU: Y4€OHO-TI03HABATEIbHBIMH, HH()OPMAIIMOHHBIMH, IIEHHOCTHO-
CMBICTIOBBIMU, KOMMYHHUKATUBHBIMH;
dopmuposanue 'y ydammxcsi MO3HABATENbHOM KYyJIbTYphl, OCBaMBAa€MON B IMpoOllecCce MO3HABATEIBHON
JeSITeIbHOCTH, U 3CTETUYECKON KYJAbTYphI KaK CIIOCOOHOCTH K AMOIIMOHAIFHO-IIEHHOCTHOMY OTHOILIEHHIO K
00BEKTaM >KUBOI MPUPOIBI.

OcHoBHBbIE 00pa3oBaTe/IbHbIE TEXHOJIOTHH:

- TexHnomorust mpoOIEMHO — TUATOTHYECKOTO 00yUeHUs
- TexHomorus IMPOAYKTUBHOI'O YTCHUA

- UupopmaninoHHO — KOMMYHUKAIITMOHHBIE TEXHOJIOTHH
- 3n0poBBecOeperaroIue TEXHOJIOTHI

- JIn4HOCTHO- OpUEHTHUPOBAHHBIEC TEXHOJIOTUU

DopMbl KOHTPOJIA:

1) dbpoHTadbLHBIN OMpoC
2) TECTOBbIE 3aTaHHUS
C O/THO3HAYHBIM BEIOOPOM OTBETA,



C MHOTO3Ha4YHBIM OTBETOM,
Ha JIONOJIHEHME,
MEPEKPECTHOTO BHIOOpA

3) nucbMeHHasi KOHTPOJIbHAs paboTa

2.00wan xapaxkmepucmuka Kypca ouonozuu(5-9)

Kypc Ouonorumm Ha CTyHmeHH OCHOBHOTO OOIIEero oOpa3oBaHUs HampaBieH Ha (OPMUPOBAHHE Y
yyaluxcsi MpeCTaBIeHU 00 OTIMYHUTEIbHBIX OCOOCHHOCTSX JKMBOM NpUpOIbl, €€ MHOroobpasuu u
9BOJIIOLIMM, YEJOBEKe Kak OuocouuasbHOM cyuiecTBe. [Iporpamma cocTaBieHa B COOTBETCTBHM C
OCHOBHBIMH TIOJIOKEHHUSMH CHUCTEMHO-JESITEIbHOCTHOTO Toaxona B oOydeHun. OTOOp coaepxaHHs
IPOBEAEH C YYETOM KYJIbTYpOCOOOpPAa3HOrO MOAXOAA, B COOTBETCTBUU C KOTOPBIM YyYallUecs JOJIKHBI
OCBOUTH COJIEp)KaHWE, 3HAYMMoe i (pOpMHUpOBaHMS TO3HABATENIbHOM, HPABCTBEHHOM M 3CTETHYECKOMN
KYJbTYpPbI, COXPAaHEHHsI OKpY)KaloLeH Cpelpl U COOCTBEHHOIO 37I0POBbs; I TOBCEAHEBHOW MXU3HU U
MIPAKTUYECKOMN 1eATEbHOCTH.

B 5 kiacce yuamuecs y3HaroT, 4eM >KUBasi IPUPOA OTIIMYAETCS OT HEKUBOM, TOJTY4arOT O0IIIe
MPEJCTaBICHUS O CTPYKTYpe OMOJIOTHUECKOi HayKH, €€ UICTOPUU U METOaX HCCIeI0BaHus, lIapCTBaxX
JKUBBIX OPTAaHU3MOB, CpeJlax OOUTaHUS OPTaHU3MOB, HDABCTBEHHBIX HOPMAax U MPUHIIMIIAX OTHOILIEHUS K
npupojie. OHU MOMYYarOT CBEIEHHUS O KJIETKEe, TKAHIX U OpTaHax >KUBBIX OPraHU3MOB, 00 YCIOBUSX KU3HU U
pazHoO0pa3uu, pacCIPOCTPAHCHNUN U 3HAYEHUU OAKTEePHii, TPUOOB, PACTCHHIA U KHBOTHBIX.

B 6 xnacce yuamuecst moiay4aroT 3HaHHUS O Pa3HOOOpa3UU KHUBBIX OPTAaHU3MOB, UX OTIHUYHUSAX OT OOBEKTOB
HEXMBOW pUpOJIbl. B Kypce paccMaTpuBaroTCsl BOIIPOCH! CTPOSHUS U KU3HEAESITENIbHOCTH OPraHU3MOB,
MPUHAJISKAIINX K Pa3HbIM [[apCTBAM MPHUPOJIbI, 0COOEHHOCTH B3aMMOACUCTBUS OOBEKTOB KUBOU U
HEXUBOU NIPUPO/IBI. YUalliuecs Y3HAIOT O MPAaKTUYECKOM 3HAYeHUH OMOJIOTMYECKUX 3HAHUM KaK HayqIHOU
OCHOBE OXPaHbI IPUPOBI, TPUPOAOIIOIB30BAHUS, CEIbCKOX03IMCTBEHHOTO MPOU3BOJCTBA, MEIUIIMHBI U
3/IpaBOOXPAHEHUs, OMOTEXHOJIOTUU U OTpacieil MPOU3BOJICTBA, OCHOBAHHBIX HA UCIOJIb30BAHUU
OHMOJIOTHUECKHUX CUCTEM.

B 7 xnacce yuamuecs noiay4aroT yriyOJeHHbIE 3HaHUS O CTPOECHUH, )KU3HEIEATEIbHOCTH M1 MHOT000pa3uu
OaxTepuit, rpuOOB, pacTEHUI1, )KUBOTHBIX, BUPYCOB, MIPUHIIMIIAX X KJIACCU(PUKAIIUU; 3HAKOMSATCS C
IBOJIIOIMEN CTPOCHUS )KUBBIX OPTaHU3MOB, B3aUMOCBSI3bI0 CTPOCHUS M (DYHKIIMH OPTaHOB U MX CHCTEM, C
WHIUBUIyaJIbHBIM Pa3BUTHEM OPraHU3MOB.

B 8 knacce yuamuecs noiay4aroT 3HaHHS O YEJIOBEKE KaK O OMOCOIMAIIbHOM CYILIECTBE, €r0 CTAHOBJIEHUHU B
npolecce aHTpororeHe3a 1 GOPMUPOBAHUH COITMANIbHOM cpenbl. J[aéTcs onpeneneHne cucTeMaTndeckoro
MIOJIOYKEHMSI YEJIOBEKA B PSIY JKHUBBIX CYLIECTB, €r0 T€HETUUECKAs CBSA3b C JKUBOTHBIMH MPEAKaMHU, YTO
MO3BOJISIET YYAIIUMCS OCO3HATh €IMHCTBO OMOJIOTUYECKUX 3aKOHOB, X MPOSBICHHUE HA Pa3HBIX YPOBHAX
OpTaHu3aIiH, TOHATh B3aUMOCBS3b CTPOCHHS U (PYHKIIUI OPTraHOB M CUCTEM. 3HAHUS 00 0COOCHHOCTSAX
CTpoeHUS U PYHKIMOHUPOBAHUS YEIOBEYECKOr0 OpraHn3Ma, OJdy4YeHHbIE B Kypce, HAydHO 0OOCHOBBIBAIOT
HE0OXOJMMOCTh BEJCHUS 310pOBOro 00pa3a xku3Hu. B kypce ynensiercst 00bp1110€ BHUMaHUE CAHUTAPHO-
TUTUEHUYECKOH CITy)K0e, OXpaHe MPUPOTHON cpelibl, TMUHOM ruruene. BkitoueHue cBeeHuii mo
IICUXOJIOTUH MO3BOJIMUT 00JIee pallMOHAILHO OPraHU30BaTh yUeOHYI0, TPY/IOBYIO, CHOPTUBHYIO J€STEIIbHOCTh
U OT[BIX, JIETYE BIIUCATHCA B KOJUIEKTUB CBEPCTHUKOB M CTATh JUYHOCTHIO.

B 9 kiacce yuarmmecs moiay4aroT 3HaHUsI 00 OCHOBHBIX 3aKOHAX JKU3HU Ha BCEX YPOBHAX €€ OpraHU3aIlHH,
3HAKOMSITCSI C COBPEMEHHBIMH JIOCTHKEHUSIMHU B 001aCTH OMOJIOTMH, OCO3HAIOT MECTO YelloBeKa B Onocdepe
Y €r0 OTBETCTBEHHOCTH 32 COCTOSIHHME MPUPO/Ibl. B Kypce Takke mpoXoJasaTcsi OCHOBBI LIUTOJIOTUH, T€HETHUKH,
CEJIEKLIMH, TEOPHSI SBOTIOLIUH.

3 Mecmo yuebonozo npeomema 6 6a3ucnom yueoHom niame.

l'om oOydenus KonnuectBo yacos KommuecTBo yueOHbpIx | Beero 3a rog
Heenb
1 35 35

1 35 35

2 35 70




2 36 72

34 68

3a kypc obyuenusi- 280

4. Pesynomamout yueonozo npeomema uzyvyenus

JlesiTennbHOCTH 0Opa30BaTENIbHOM OpraHu3anud B 00y4eHHH OMOJIOTUH JI0JKHA ObITh HallpaBlieHa Ha
JOCTH)KEHUE 00YyJarOIIUMHUCS CIIETYIONIX JHYHOCTHBIX pPe3y/IbTATOB:

1) 3HaHME OCHOBHBIX IPUHIIUIIOB U MPABUJI OTHOLICHHUS K KUBOM MPUPOE, OCHOB 3I0pOBOro 00pa3a KU3HU
U 3/I0pOBbecOeperaronux TeXHOJIOTHiA;

2) peanuzanys yCTaHOBOK 3J0POBOrO 00pa3a >KHU3HH;

3) chopMUPOBAHHOCTH MO3HABATEIILHBIX HHTEPECOB U MOTUBOB, HAIIPABIICHHBIX HA U3YYCHHE KUBOM
MIPUPOJIbI; MHTEIIEKTYaJIbHBIX YMEHUH (I0Ka3bIBaTh, CTPOUTH PACCYXKICHUS, aHAIM3UPOBATh, CPAaBHUBATH,
JIeJIaTh BBIBOABI H JIP.); ICTETUYECKOTO OTHOIICHUS K KUBBIM OOBEKTaM.

MertanpeaMeTHbIMHU Pe3yIbTATAMHU OCBOCHHSI BHIITYCKHUKAMU OCHOBHOI IIKOJIBI TPOTPAMMBI 110
OMOJIOTHH SIBIISTFOTCSL:

1) ymenue paboTaTh C pa3HbIMU UCTOYHUKAMU HHPOPMAILIMH: TEKCTOM y4eOHHKA, HAyYHO- OIS PHON
JUTEPaATYpOH, CIIOBApSMHU U CIPABOYHUKAMU; aHAIM3UPOBATh U OIICHWBATh HH(POPMAIIHIO, TPEOOPA30BHIBATH
ee 13 OJJHON (POPMBI B IPYTYIO; OBJIAJICHUE COCTABIISIONIMMH UCCIIEI0BATEIbCKON M MPOEKTHON
JESATEIIbHOCTH, BKJIFOUasi YMEHUS BUACTH MPOOJIEMY, CTABUThH BOTPOCHI, BBIIBUTATh TUIIOTE3bI, 1aBATh
orpezeNeHus MOHATUSAM, KilaccupUuIMpoBarh, HaOI0IaTh, TPOBOAUTH IKCIIEPUMEHTHI, 1€TIaTh BHIBOJIBI U
3aKJIFOUEHUS], CTPYKTYPUPOBATh MaTepHall, OObSICHATh, JOKa3bIBATh, 3AIIUIIATH CBOH UIIEH;

2) yMeHHue OpraHHu30BaTh CBOIO YUEOHYIO I€ATEIbHOCTh: ONPEAeATh 1esib paboThl, CTABUTH 3a/1a4H,
IUIAHUPOBATH — ONPEACIATH MOCIEI0BATEIILHOCTD ACWCTBUI M IPOTHO3UPOBATH PE3yAbTaThl pabOTHI.
OcymIecTBISATh KOHTPOJIb U KOPPEKIIUIO B clIydyae OOHApYKEHUS! OTKIIOHEHUI U OTIIMYUH NPU CIIMYCHUH
PE3YNIBTATOB € 33aHHBIM 3TaIOHOM. OTIeHKA PE3yJIbTaTOB Pa0OTHl — BBIACICHUE U OCO3HAHUE YUAITUMCS
TOT0, UTO Y>K€ YCBOCHO U YTO €III€ MOJUICKUT YCBOSHUIO, OCO3HAHUE KaueCTBa U YPOBHS YCBOCHHUS;

3) ciocoOHOCTH BEIOMPATH LIEJICBBIC U CMBICIIOBBIE YCTAHOBKU B CBOMX JICUCTBUSX U IMMOCTYIKAX TIO
OTHOILICHUIO K KUBOU MPUPOJIE, 3A0POBbIO CBOEMY M OKPYKAIOIIHX;

4) ymeHwHe CiymaTh U BCTYNATh B TUAJIOT, y9aCTBOBATh B KOJUIEKTUBHOM OOCYKACHUU MPOOIIEM;
UHTETPUPOBATHCS B IPYIILY CBEPCTHUKOB M CTPOUTH MPOAYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMU U
B3pPOCJIBIMHU; YMEHUE a/IeKBaTHO UCII0JIb30BaTh PEUEBbIE CPEACTBA Ul JUCKYCCUU U apryMEHTAlluu CBOEH
MO3UIMH, CPABHUBATh Pa3Hble TOUKU 3PEHMUSI, apTYMEHTUPOBATh CBOIO TOUKY 3PEHHUS, OTCTaUBaTh CBOIO
HO3ULHIO.

IIpeaMeTHBIMU pe3yIbTATAMH OCBOCHHUS BHIITYCKHUKAMHU OCHOBHOM LIKOJIbI IPOTPaMMBI [0 OMOJIOTHH
SIBIISTFOTCSL:

1.B no3HaBaTenpHON (MHTEIUICKTYaIbHOM) cepe:

* BBIJICJICHUE CYIICCTBEHHBIX MPU3HAKOB OMOIOTUIECKUX OOBEKTOB (OTIUYUTEIHHBIX MPU3HAKOB JKUBBIX
OpPraHU3MOB; KJIETOK 1 OPraHU3MOB pPaCTEHUH, )KUBOTHBIX, TPUOOB U OaKTepuUil; OpraHu3Ma YelloBeKa;
BUJIOB, 3KOCHCTEM; OHoc(epsl) 1 po1ieccoB (0OMEH BEIIECTB M MPEBpaIlleHHe YHEPT U, IUTAaHKUE, AbIXaHHE,
BbIJIETICHHE, TPAHCIIOPT BEUIECTB, POCT, Pa3BUTHE, PAa3MHOXKEHUE, PETYIISLUS KU3HEACITEIbHOCTH
OpraHu3Ma; KpyroBopoT BELIECTB U NIPEBPALLEHUE SHEPTUU B IKOCUCTEMAX);

* IPUBEACHUE JOKA3aTeIbCTB (apryMEHTAalMsI) POACTBA YeJIOBEKa C MIICKONUTAIOIIUMU KUBOTHBIMU;
B3aMMOCBSI3M YE€JI0OBEKA U OKPYKAIOLLEH CPEibl; 3aBUCUMOCTH 370POBbsI UEJIOBEKA OT COCTOSTHUS
OKpY’KaroIlel cpe/bl; He0OXOIUMOCTH 3aIUThl OKPYKAIOIEH Cpe/ibl; COOMI0IEHUS Mep TPODUITAKTHKU
3a00JIeBaHUH, BBI3BIBAEMBIX PACTEHUSMU, )KUBOTHBIMH, OAKTEPHSIMU, TPUOAMU ¥ BUPYCAMH, TPAaBMATHU3Ma,
ctpeccoB, BUU-nHbekunu, BpeIHbIX TPUBBIYEK, HAPYLICHUS OCAHKH, 3pEHUs, CIIyXa, MHPEKIUOHHBIX U
MPOCTYIHBIX 3a00JICBaHU;

* wiaccu(uKanusa — onpeAeNeHrue NPUHAAIEKHOCTH OMOIOTHUECKUX 00BEKTOB K OMPEIeICHHOM
CHUCTEMaTUYECKOM TPYyIIIIE;

* 00BsICHEHHUE POJIM OMOJIOTHH B MIPAKTHUECKOM 1eATEIbHOCTH JIIOJICH; MeCTa U POJIM YeJIOBEKa B IPUPO/IE;
poACTBAa, OOIIHOCTH MTPOUCXOMKIACHHS U IBOJIOLUH PACTEHUN U )KUBOTHBIX (HA MPUMEPE COMOCTABICHUS
OTJENIbHBIX TPYIII); POJIH PA3IMUYHBIX OPIraHU3MOB B KU3HU YEJIOBEKa; 3HAUCHUSI OMOIOTUYECKOTO




pa3Ho00pa3us I CoXpaHeHHs OMochephl; MEXaHU3MOB HACIICACTBEHHOCTH M M3MEHUHNBOCTH, ITPOSIBIICHHUS
HACJICJICTBEHHBIX 3200JIeBaHUH Y YeIIOBEKa, BUTI000PA30BAHUS U IPUCIIOCOOICHHOCTH;
* pa3aUYeHUE Ha TaOJIMIIAaX YacTeH M OPraHOM/IOB KJIIETKH, OPTraHOB M CUCTEM OPraHOB YeJIOBEKa; Ha KHBBIX
00BEKTaX U TAOIHMIIAX OPTAHOB I[BETKOBOTO PACTECHHMSI, OPTaHOB U CUCTEM OPraHOB KUBOTHBIX, PACTCHUI
pa3HBIX OTIEIIOB, )KUBOTHBIX OT/ICIBHBIX THIIOB M KJIACCOB; HaHOOJIee paclipOCTPAaHEHHBIX PACTCHUH 1
JIOMAITHHUX YKHBOTHBIX; ChEIOOHBIX U SITIOBUTHIX TPUOOB; OMACHBIX IS YEJIOBEKA PACTEHUH U )KUBOTHBIX;
* cpaBHEHHUE OMOJIOTHYSCKUX OOBEKTOB M MPOIIECCOB, YMEHHUE JIeJIaTh BHIBOJIBI U YMO3AKIIFOUCHHS Ha OCHOBE
CpaBHCHHSI,
* BBISIBJICHHE M3MEHUYHNBOCTH OPTaHU3MOB; IIPUCITOCOOICHUI OPTaHU3MOB K cpejie OOUTaHUs; TUIIOB
B3aMMOJICHCTBUS Pa3HBIX BUIOB B SKOCHCTEME; B3AaMMOCBSI3€H MKy OCOOEHHOCTSMHU CTPOSHUS KIETOK,
TKaHeH, OPraHoB, CHCTEM OPTaHOB U MX ()YHKIHSIMHU;
* OBJIQJICHUE METOaMU OMOJIOTHYECKON HayKH: HAOMIOJICHHIE U OTIMCAHNE OMOIOTHYECKIX 00BEKTOB U
IIPOIECCOB; TIOCTAHOBKA OMOJIOTMUYECKHUX IKCIIEPUMEHTOB U O0BSICHEHHE UX PE3YJIbTAaTOB.
2. B 1IECHHOCTHO-OPUEHTAIIMOHHOM cdepe:
* 3HaHKE OCHOBHBIX MPABUJI MIOBEACHHS B MIPUPOJIC U OCHOB 37I0POBOT0 00pa3a JKHU3HH;
* aHAJTU3 U OLIEHKA MOCJICJICTBUH JIEATEIFHOCTH YeJIOBEKa B MPUPOJIC, BIUSHUAS (PAKTOPOB PHICKA HA 3[I0POBBE
yeJ0BeKa.
3. B cdepe TpynoBoit 1eATeIbHOCTH:
* 3HAHWE W COOJIOJICHHE MPABHII PaOOTHI B KAOMHETE OMOJIOTHH;
* cOOITIOIEHUE TIPAaBUJI Pa0OThI ¢ OMOJIOTHYESCKUMHE MPUOOPAMH U HHCTPYMEHTaMH (TIperiapoBaIbHBIC UTJIHI,
CKaJIbIICIIH, JIYIIbI, MUKPOCKOIIBI)
4. B chepe hu3HUECKOM 1eATETLHOCTH:
* OCBOCHHE MPHUEMOB OKa3aHHMsI IIEPBOM ITOMOIIH IPH OTPABJICHUH STOBUTHIMH IPHOAMU, PACTCHHUSIMH,
YKyCax >KHBOTHBIX, POCTYIHBIX 3a00ICBAHUSIX, 0)KOTaX, 0OMOPOKEHHUSX, TPaBMaX, CIIACCHUH yTOMAIOIIETO;
paroHaIbHON OpraHU3alMK TPY/AA U OTAbIXA; BEIPALNTUBAHUS M PA3MHOKEHHS KYIBTYPHBIX PACTCHUH H
JIOMAITHHUX )KHBOTHBIX, YXOJIa 32 HUMH, MPOBE/ICHUST HAOIFOIEHUH 32 COCTOSTHIEM COOCTBEHHOTO OpraHU3Ma.
5. B ocretnueckoii chepe:
OBJIAJICHUEC YMCHHEM OIICHUBATh C ICTETUICCKON TOUKH 3PEHUS OOBEKTHI )KUBOU MTPHPOIBI

5 knacc

IIpeomemmnuie pe3yromamot 00yueHuUs

Yuawuecs oondicnvl 3mamo:

— OCHOBHBIE IPU3HAKH >KMBOM IPUPOJIBL;

— YCTPOMCTBO CBETOBOI'O MHUKPOCKOIIA;

— OCHOBHBIE OPTaHOUIbI KIIETKHU;

— OCHOBHBIE OpPraHMYECKHE U MUHEpPAJIbHbIEC BEIIECTBA, BXOASIINX B COCTaB KIIETKU;

— BEIYIUX €CTECTBOUCIBITATENEH U UX POJIb B U3YYEHUU TIPUPOIBL.

— CYILIECTBEHHBIE MPU3HAKU CTPOCHUS U KU3HEIEATEIbHOCTH U3y4aeMbIX OUOIOTHYECKUX OOBEKTOB;
— OCHOBHBIE IPU3HAKH PEJCTABUTENEH LAPCTB KUBOW IPUPOIBI.

— OCHOBHBIE Cpe/Ibl 0OUTAHUS )KUBBIX OPTaHU3MOB;

— TPUPOHBIC 30HBI HAIIEH TUTAHETHI, UX OOUTATENeH.

— MPEIKOB YeJIOBeKa, UX XapaKTepHbIe YePThl, 00pa3 KU3HU;

— OCHOBHBIE DKOJIOTMUECKHE MTPOOJIEMBI, CTOSLINE MEPENT COBPEMEHHBIM YEJIOBEYECTBOM;

— IpaBuWJIa MOBE/ICHHUS YeJIOBEKA B OMACHBIX CUTYAIUSIX TPUPOTHOTO MTPOUCXOKIACHHUS;

— mpocTeiiue cnocoObl OKa3aHUsl IEPBOM MOMOIIHU TP 0XkKOrax, 0OMOPOKEHUU U JIP.

Yuawuecs ooncnol ymemo:

— OOBSCHATH 3HAYCHNE OMOJIOTHUECKUX 3HAHUH B MOBCETHEBHOM JKU3HHU;

— XapaKTepH30BaTh METObI OMOJIOTUYECKUX MCCIIEAOBaHUMN;

— paboTaTh C JIYMOil U CBETOBBIM MHUKPOCKOIIOM;

— y3HaBaTh Ha TabIUIaX U MUKPOIIpenapaTax OCHOBHbIE OPTaHOUIbI KIETKH;

— OOBSCHATH POJIb OPTAaHMYECKUX U MHUHEPATHHBIX BEIIECTB B KIIETKE;

— co0mro1aTh MpaBUIIa MOBEACHUS U pabOThI ¢ MPHUOOpaMU U HHCTPYMEHTAMU B KaOMHETe OHOIOTHH.
— ONPENENATh IPUHAJIEKHOCTh OMOJIOTHYECKUX 0OBEKTOB K OJTHOMY U3 LIAPCTB KUBOM IPUPOJIBL;
— YCTaHaBIJIMBATh YEPThI CXOACTBA U Pa3INYMsl Y peCTaBUTeNei OCHOBHBIX I[apCTB;

— pa3iauyaTh U3y4eHHbIE OOBEKTHI B IPUPOJE, HA TaOIMIIAX;

— YCTaHaBJIMBATh YEPThI MPUCIOCOOIEHHOCTH OPTaHU3MOB K Cpe/ie OOUTaHMUS;



— OOBSACHSATH POJIb MIPEJICTABUTENEH [TAPCTB KUBOU MPUPO/IBI B )KU3HU YEIIOBEKA.

— CpaBHUBATh Pa3IM4YHbIE CPE/Ibl OOUTAHMUS;

— XapaKTepH30BaTh YCIOBHS KU3HU B Pa3IMUHBIX cpeax OOUTaHus;

— CpaBHUBATbh YCJIOBUSI OOUTAHUS B PA3JINYHBIX PUPOAHBIX 30HAX;

— BBISIBJISITH YEPTHI MPUCTIOCOOIEHHOCTH KUBBIX OPIaHU3MOB K ONPEICIIEHHBIM YCIOBUSM;

— TPUBOJUTH MIPUMEPHI OOUTaTENEei MOpEi 1 OKEaHOB;

— HaOI0aTh 3a KUBBIMU OpPTraHU3MaMH.

— OOBSCHATH MPUYMHBI HETATUBHOTO BIMSHUS XO3SICTBEHHOH IEATEILHOCTH YeIOBEKa Ha IPUPO/LY;
— OOBSACHSATH POJIb PACTEHUHN U )KUBOTHBIX B KU3HU YEIIOBEKA;

— 000CHOBBIBAaTh HEOOXOAUMOCTD MIPUHSATHS MEP 10 OXPaHE KUBOU MPUPOJIBI;

— co0mro1aTh MpaBuIIa MOBEICHUS B IPUPO/IE;

— pa3nuy4aTh Ha )KUBBIX 00bEKTaX, TAOIMIIAX OMAaCHBIE /IS )KU3HU YEJIOBEKa BUIbI PACTCHUN U )KUBOTHBIX;
— BECTH 3JI0pOBBI 00pa3 )KU3HU U MPOBOAUTH OOPHOY C BPEAHBIMH MPUBBIUKAMH CBOMX TOBAPHUIIIEH.

Memanpeomemmnuwie pe3yiomamal 00yueHus

Yuawuecs oonocnvl ymemo:

— MPOBOAUTH MPOCTEHIIINE HAOMIOACHNUS, U3MEPEHHUS, OTIBITHI;

— CTaBUTh yUEOHYIO 3a/1a4y M0/ PYKOBOJCTBOM YUHUTES;

— CHUCTEeMaTU3UpOBaTh U 00001IIaTh pa3yMHbIe BUIbI HH(POPMALINK;

— COCTAaBJISTH I1JIaH BBIIIOJIHEHUS YIEOHOH 3a1auM.

— MPOBOAUTH MPOCTEHIIYIO KIIACCU(DUKALIUIO KUBBIX OPIraHU3MOB IO OT/AEIHHBIM [[APCTBAM;
— HUCTIOJIb30BaTh JOMOJIHUTEIbHBIE UCTOUHUKH HH(OPMAIIH JIJISl BHITIOJTHEHUS Y4eOHOH! 3a/1a4u;
— CaMOCTOATEIBHO TOTOBUTh YCTHOE COOOIIeHHE HA 2—3 MUHYTHI.

— HaxO/IUTh U UCIIOJIb30BATh IPUYNHHO-CIIEJICTBEHHbBIE CBSI3H;

— CTPOUTbH, BBIIBUTATh U (POPMYIUPOBATH MPOCTEHIIINE TUIIOTE3HI;

— BBIJICJIATH B TEKCTE CMBICJIOBBIE YaCTH U 03aIJIaBJIUBaTh UX, CTABUTh BOIPOCHI K TEKCTY.
— paboTaTh B COOTBETCTBUU C OCTABICHHOMN 3a1aueii;

— COCTAaBJISAITh IPOCTOM U CIIOKHBIN IUIaH TEKCTa;

— Y4YacTBOBaTh B COBMECTHOM JESTEIILHOCTH;

— paboTaThb ¢ TeKCTOM maparpada u ero KOMIOHEHTaMU;

— y3HaBaTh U3y4aeMble OOBEKTHI Ha TaONUIIaX, B IPUPOJIE.

Juunocmmuule pe3yromamol 00y4eHuA

— (hopMHpOBaHUE OTBETCTBEHHOTO OTHOIICHUS K O0YUEHUIO;

— (popmupoBaHUe MMO3HABATENBFHBIX HHTEPECOB U MOTHBOB K O0Y4EHHIO;

— (opMHpOBaHNE HABBIKOB TIOBEICHUS B IPUPOJIC, OCO3HAHUS IIEHHOCTH JKUBBIX O0BEKTOB;
— OCO3HAHME IIEHHOCTH 3/I0pOBOT0 U OE30MacHOT0 00pasa KU3HU;

— (hopMHpPOBaHNE OCHOB SKOJIOTMYECKON KYIIBTYPHI.

6 knacc
Ilpeomemnmnuie pezynomamul 00yuenus
Yuawuecs oonorcnvl 3namo:
— CYTb MOHATHI U TEPMUHOB: KJIETKa», «SIAPO», «KMEMOpaHay», «000JI0UKay, «IUIACTUAAY, KOPTaHOU,
«XPOMOCOMAY, «TKaHbY, KOPTaH», «KOPEHbY, «CTEOCTIbY, «JTUCT», KIIOYKa», KI[BETOK», KIIJIO), «CEMSD»,
«cHUCTEeMa OPraHOBY, «IHILEBAPUTEIbHAS CHCTEMa», KKPOBEHOCHAs! CUCTEMAay, «IbIXaTeIbHAs CUCTEMAY,
«BBIIETTUTEIbHASL CUCTEMAY, OTIOPHO-/IBUTATEIbHASI CUCTEMaY», KHEPBHASI CUCTEMAY, «IHJIOKPUHHAS
CUCTEMa», Pa3MHOKEHHE»; «IIOUBEHHOE MUTAHNE», «BO3AYIIHOE MTUTAHUEY, «XJIOPOILIACTY, «(POTOCHUHTE3Y,
IATAHUEY, «IBIXAHUE», «TPAHCIIOPT BEIIECTBY», «BBIICICHUEY, «JTUCTONAI», «<OOMEH BEIIECTBY,
«XOJOAHOKPOBHBIE )KUBOTHBIE)», «TETNIOKPOBHBIE )KUBOTHBIEY, «OMOPHASI CUCTEMAay», «CKEJIET», «ABMKEHUE,
«Pa3aPaKUMOCTBY, KHEPBHAS CHCTEMay, «IHIOKPHUHHASI CUCTEMAY, «PedIICKCy», «Pa3MHOKEHHE), ITOJIOBOE
pa3MHOXKEHHE», «0ecro0e pa3MHOKEHHEY, KITOUYKOBAHUEY, «TepMadPOIUT, KOIUIOJAOTBOPEHHEY,
«OTBUICHUEY, KPOCT», KPA3BUTHUEY, CIIPSIMOE PA3BUTHEY, KHEMPSIMOE PA3BUTHUEY; «Cpela OOUTAHUSY,
«(axTopsl Cpeabl», «(HaKTOpbl HEKUBOUM MPUPOABD), «(PAKTOPHI KUBOU MPUPOJIBI», KITUIIEBHIE ST,
«THIIEBBIE CETHY, KIIPUPOTHOE COOOIIECTBOY, «IKOCUCTEMAY;



— OCHOBHBIC OPTaHOU/IBI KIIETKU, TKAHU PACTCHUN M JXUBOTHBIX, OPTaHbI U CUCTEMBI OPraHOB PACTCHHI U
KHUBOTHBIX,

— YTO JISKUT B OCHOBE CTPOCHUS BCEX JKUBBIX OPTaHU3MOB;

— CTPOCHUC gacTel H06era, OCHOBHBIX OpraHOB CUCTECM OPraHOB JKUBOTHLIX, YKA3bIBATh UX 3HAYCHUC.
— OpraHbl U CHCTEMBI, COCTABIISIONINE OPTaHU3MbI PACTEHHSI U YKUBOTHOTO.

— Kak TOT WJIX UHOU (1)aKT0p CpC€abl MOXKCT BJIMATH HA )KUBBIC OPTaHHU3MEI,

— XapakTep B3aMMOCBs3eH MEXTy )KUBBIMUA OPTaHU3MaMH B IPUPOJTHOM COOOIIECTBE;

— CTPYKTYpPY IPHUPOJHOTO COOOIIECTRA.

Yuawuecs oonrcnvl ymems:

— pacro3HaBaTh U MMOKa3bIBaTh HA TAOIHMIIaX OCHOBHBIE OPTaHOMIBI KIIETKH, PACTUTEILHBIE W )KUBOTHBIE
TKaHH, OCHOBHBIE OPTaHbl M CUCTEMBI OPTaHOB PACTCHHU U )KUBOTHBIX;

— HCCIIE0BATh CTPOCHNE OCHOBHBIX OPTaHOB PaCTEHHS;

— yCTaHaBJIMBATh OCHOBHBIE YEPTHI PA3JINYMS B CTPOCHUU PACTHTEIBHON U )KUBOTHOM KIIETOK;

— YCTaHABJIMBATh B3aMMOCBS3b MEKIY CTPOCHHEM Mo0era 1 ero QyHKIUSIMH;

— HCCIIe0BaTh CTPOCHUE yacTeil modera Ha HaTypalbHBIX OOBEKTAX, ONMPEAEIATh UX HA TaOIULax;

— 000CHOBBIBaTh Ba)KHOCTh B3aUMOCBSI3U BCEX OPTaHOB M CUCTEM OPTaHOB ISl 00ECTIEYeHUsI LIEIIOCTHOCTH
OpraHusMa.

— ONpeAEeNATh M IOKA3bIBaTh Ha TAOIUIE OPTaHBl U CHCTEMBbI, COCTABIISIOIINE OPTaHU3MbI PACTCHUH U
KUBOTHBIX;

— OOBSICHATH CYITHOCTH OCHOBHBIX ITPOIIECCOB KHU3HEACATEILHOCTH OPTaHU3MOB;

— 000CHOBBIBaTh B3aUMOCBSI3b IIPOIIECCOB KHU3HEAEATEIBHOCTH MEX1y COOOH;

— CpaBHMBATh MPOLECCHI KU3HEACATEILHOCTH PAa3IMYHBIX OPTaHU3MOB;

— HabIr01aTh 32 OMOJIOTHYECKUMH TIPOLIECCAMH, OTIMCHIBATH WX, JAETaTh BBIBOJIBI;

— HCCIIEA0BATh CTPOCHUE OT/IEIBHBIX OPTraHOB OPraHU3MOB;

— (UKCUPOBATH CBOM HAOIIOICHHSI B BUJIE PUCYHKOB, CXEM, TaOJIHII,

— CcoOI0IaTh paBUJIa TMTOBECHUS B KaOWHETE OMOJIOTHH.

Memanpeomemmuuwie pe3yiomamaul 00y4eHuA

Yuawueca oonocner ymems:

— paboTaTh C TOTOIHUTETFHBIMU HCTOYHUKAMHU HH()OpMAITHH;

— J1aBaTh ONpE/EIICHNUS;

— paboTath ¢ OMOIIOTHUYECKUMU OOBEKTaMHU.

— OpPraHU30BBIBATh CBOIO YUEOHYIO IEATEIBHOCTD;

— TUTAHUPOBATH CBOIO JACATEIBHOCTP O] PYKOBOJICTBOM YUYHTENS (POTUTENEH);

— COCTaBJIATH IUIaH paboThI;

— y4acTBOBaTh B IPYNIOBOM paboTe (Majas rpyIa, Kiacc);

— OCYILECTBJIATh OUCK JOMOJIHUTENbHOW HHPOPMAIIUK Ha OYMa)kKHBIX M SJIEKTPOHHBIX HOCUTEIISX;
— paboTaThb ¢ TeKCTOM maparpada u ero KOMIIOHEHTaMU;

— COCTaBJIATH IUIaH OTBETA;

— COCTaBJISITh BOTIPOCHI K TEKCTY, pa30MBaTh €r0 Ha OTACIHHBIE CMBICIIOBBIC YaCcTH, JIENaTh ITO[3aTOJIOBKH;
— y3HaBaTh U3y4aeMble OObEKThI Ha TAOIUIIAX;

— OIICHUBATh CBOI OTBET, CBOIO PaboTYy, a Tak)kKe padOTy OJHOKIACCHUKOB.

Juunocmnuie pesynvmamaul 00yueHus

— (hopMHpOBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K O0YUEHHIO;

— (popmupoBaHM€e MTO3HABATENBLHBIX HHTEPECOB U MOTHBOB, HAIIPABJIEHHBIX HAa U3YYEHHUE MTPOrPaMM;
— pa3BUTHE HABBIKOB OOYUEHUS;

— (popmMupoBaHME COLMATBHBIX HOPM M HAaBBIKOB MTOBE/ICHUS B KJlacce, LIKOJIe, JoMa U JIp.;

— (opMHpOBaHUE U JOOpOKeNaTeIbHbIE OTHOILIEHHS K MHEHHIO JIPYTOro 4eJI0BeKa;

— (popmMupoBaHHE KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOIIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU,
YUUTENSIMH, TOCTOPOHHUMH JIIOILMH B IIpoLiecce YUeOHOM, 0OLIECTBEHHON U IpYToil JesITeTbHOCTH;
— OCO3HAHME LIEHHOCTH 3/10pOBOT0 U OE30MacHOT0 00pasa KU3HU;

— OCO3HAHME 3HAUECHUS CEMbH B KU3HU YEIJIOBEKA;

— YBa)XXUTEIbHOE OTHOIIEHHE K CTAPILIUM U MJIQJIIIUM TOBAPHUIIIAM.



7 Knacc
Ilpeomemnmnuwie pezynromamul 00yuenus
Yuawuecs oonocnvl 3namo:
— CTPOEHHE U OCHOBHBIE MPOIIECCHI JKU3HEEATEIHHOCTH OaKTepHil;
— pa3Ho00pa3ue U pacmpocTpaHeHue OaKTepuil u rpudoB;
— ponb OakTepuii u rpubOB B MPUPOAE U )KU3HH YEIOBEKA;
— METO/IbI MPOPMITAKTUKY MH(PEKIIMOHHBIX 3a00IeBaHUA.
— OCHOBHBIE TOHATHSA, OTHOCSIIIMECS K CTPOCHHIO MPO- U IYKAPHOTUUECKON KIIETOK;
— CTPOEHHE U OCHOBBI JKU3HEJECATENIbHOCTH KJIETOK Tpuoa;
— 0c00EHHOCTH OpraHU3alluy IIISTIOYHOTO Tpuba;
— MepbI MPOMUITAKTUKY TPHOKOBBIX 3200I€BaHUH.
— OCHOBHBIE METOIbl U3yYEHUS paCTEHUII;
— OCHOBHBIE TPYTIIIBI PACTEHUH (BOIOPOCIIH, MXH, XBOIY, IJIayHbI, HAIIOPOTHUKH, TOJIOCEMEHHBIE,
I[BETKOBBIE), UX CTPOCHHE, OCOOCHHOCTH KU3HEIEATEIHbHOCTH U MHOTOO0pa3ue;
— O0COOCHHOCTHU CTPOCHHUS U KUZHENCATEIHOCTH JINIIAWHUKOB;
— poJb pacTeHuil B Onocdepe 1 KU3HU YeTIOBEKa;
— MPOUCXOXKJCHUE PACTEHUI U OCHOBHBIE 3TaIlbl Pa3BUTHUS PACTUTEIBHOTO MHPA.
— MPU3HAKH OpraHU3Ma KaK [eJIOCTHOM CUCTEMBI;
— OCHOBHBIE CBOMCTBA KUBOTHBIX OPraHU3MOB;
— CXOJICTBO U Pa3INyus MEX]y paCTUTEIbHBIM U )KHUBOTHBIM OpraHU3MaMH;
— YTO TaKO€ 300JI0THUsl, KAKOBA €€ CTPYKTYpA.
— MPU3HAKH OJIHOKJIETOYHOTO OpraHU3Ma;
— OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OTHOKJIETOUHBIX U UX MPEACTaBUTENEH;
— 3HAYEHHE OJTHOKJIETOUHBIX )KMBOTHBIX B 9KOJIOTUYECKUX CHCTEMAX;
— Mapa3sUTHYECKUX MPOCTEHINNX, BBI3BIBAEMbBIE MU 3a00JIEBaHUS Y YEIIOBEKA U COOTBETCTBYIOIINE MEPHI
PO HITAKTHKHY.
— COBPEMEHHBIE MPEACTABICHUS O BOSBHUKHOBEHUN MHOTOKJIETOYHBIX KUBOTHBIX;
— 0011yI0 XapaKTepUCTHKY TUMa KuIeyHomonocTHbIe;
— o0mryro xapakrepucTuky THma [lnockue yepsu;
— 00111y10 XapakTepucTuKy tumna Kpyribie uepBu;
— o0mryro xapakrepucTuky tumna KonpyaTteie uepBu;
— 001IIyI0 XapaKTepUCTUKY TUIa YIeHUCTOHOTHE.
— COBPEMEHHBIE NPEACTABICHUS O BOSHUKHOBEHUH XOP/I0BBIX KUBOTHBIX;
— OCHOBHBIE HANpPaBJICHHSI SBOIIOINU XOPIOBBIX;
— 0O0IIyI0 XapaKTepUCTUKY Hajkiacca PoiObr;
— 00IIYI0 XapaKTepUCTUKY Kilacca 3eMHOBOJIHBIE;
— o0mryro XapakTepucTuky kiacca [IpecMbikaromuecs;
— 00111y10 XapakTepucTuKy kiacca [Iturpr;
— 0O0IHIyI0 XapaKTEepPUCTHKY Kiacca MIIEeKOTUTAOIIHE.
— 00111e MPUHIUIIBI CTPOCHHUS BUPYCOB KUBOTHBIX, PACTEHUN U OaKTepHil;
— IIyTH IPOHUKHOBEHHUS BUPYCOB B OPTaHU3M;
— 9Tanbl B3aUMOJAEHUCTBUS BUPYyCa U KIETKH;
— Mepbl MTPOPUITAKTUKN BUPYCHBIX 3a00JI€BaHHIA.

Yuawueca ooncnol ymems:

— J1aBaTh OOIIYIO XapaKTEPUCTUKY OaKTEPUsIM;

— XapakTepu30BaTh (HOPMbI OAKTEPHATBHBIX KICTOK;

— oTIMYaTh OAKTEPUU OT JIPYTUX KUBBIX OPTraHU3MOB;

— OOBSACHSATH POJIb OaKTEpUil U TPHOOB B IPUPOJIC U KUZHU YETIOBEKA.
— J1aBaTh OOIIYIO XapaKTEPUCTHKY OaKTepuil U TPUOOB;

— OOBSACHSATH CTPOCHUE TPHOOB ¥ JIUIIAWHUKOB;

— TPUBOJUTH MTPUMEPHI PACTIPOCTPAHEHHOCTH TPHUOOB H JIMIIAHHUKOB;
— XapaKTepH30BaTh POJIb TPUOOB ¥ JTUIIAWHUKOB B OMOIICHO32X;

— OMPENeNATh HEChEOOHBIC NUISTIOYHBIC TPUOBI;



— OOBSACHATH pOJIb OaKTepuil U TPHOOB B IPUPOJIE U KUZHU YETIOBEKa.

— J1aBaTh OOIIYIO0 XapaKTEPUCTUKY PACTUTEIHLHOTO 11APCTBA;

— OOBSICHATH POJIb pacTeHHH B Onocdepe;

— J1aBaTh XapaKTEPUCTHUKY, OCHOBHBIM I'PYIIIaM pacTeHU (BOAOPOCIIAM, MXaM, XBOIIIaM, TUTayHaM,
MaropOTHUKAM, TOJIOCEMEHHBIM, IIBETKOBBIM);

— OOBSACHSATH MPOUCXOXKICHNUE PACTEHUHN ¥ OCHOBHBIC ITAITBI PA3BUTHS PACTHTEIHLHOTO MUPA;

— XapaKTepH30BaTh PACIPOCTPAHEHUE PACTEHHUI B PA3TUYHBIX KIMMATHYECKUX 30HAX 3eMJIH;

— OOBSACHATH MPUYNHBI PA3IUYNI B COCTaBE (DUTOIIEHO30B PA3TUIHBIX KIIMMATHUECKHX TIOSICOB.

— OOBSACHATH CTPYKTYPY 300J0THUECKOI HaAyKH, OCHOBHBIE 3TAIlbl €€ Pa3BUTHUS, CHCTEMAaTHUECKHE
KaTeropuu;

— MPEACTaBIATH IBOMIOIMOHHBIN MyTh PA3BUTHS KUBOTHOTO MUPA;

— KJIacCU(UITUPOBATH )KUBOTHBIE OOBEKTHI 0 UX MPUHAICKHOCTH K CUCTEMAaTHICCKUM TPYIITIaM;

— MPUMEHSTH JIBOIHBIE HA3BAaHUS KUBOTHBIX MPHU MOJATOTOBKE COOOIIEHUH, TOKIAI0B, MPE3eHTALIUN;

— OOBSCHSATH 3HAYCHUE 300JIOTMUSCKIX 3HAHUH JIJISi COXpaHEHUS )KU3HH Ha TUTAHETE, Pa3BEICHUS PEIKUX H
OXpaHSEMBbIX KUBOTHBIX, BBIBEJICHUSI HOBBIX MTOPOJI YKUBOTHBIX;

— HUCTOJIB30BATh 3HAHUS TI0 300JIOTHH B TOBCEIHEBHOM KU3HHU.

— paboTarh ¢ )KUBBIMU KYJIbTYpaMHU MPOCTEHIINX, UCIIONB3YS MPU 3TOM YBEIMUYUTEIbHbBIE TPUOOPHL;

— pacro3HaBaTh OJJHOKIIETOYHBIX BO30OyIUTENeH 3a00/IeBaHUH YEIOBEKa,

— pacKpbIBaTh 3HAUEHUE OJHOKJIETOUHBIX KHUBOTHBIX B IPUPOJIE U KU3HU YEJIOBEKa,

— OMpPEACNATh CHCTEMATUUYECKYIO MPUHAITIE)KHOCTH JKUBOTHBIX K TOW MJIM MHOW TAKCOHOMHUYECKOM TPYIITIE;
— HaOI0aTh 3a OBEJICHUEM JKUBOTHBIX B MIPUPOJIE;

— paboTarth ¢ )KUBBIMU )KHUBOTHBIMH U (PUKCUPOBAHHBIMHU TIperapaTaMu (KOJUICKIHSIMH, BIQKHBIMH
MUKpOIIpenapaTaMu, yydeiaamMu U Ip.);

— OOBSCHSATH B3aUMOCBSI3b CTPOCHUS U (DYHKITHI OPTaHOB M UX CHCTEM, 00pa3a KU3HU U Cpeibl OOUTaHUS
KUBOTHBIX;

— MOHMMATh B3aUMOCBSI3H, CJIIOKHUBIINECS B IPUPOJIC, U UX 3HAYCHUE JIJISI IKOJIOTUUECKUX CUCTEM;

— BBIJICIIATH )KUBOTHBIX, 3aHECEHHBIX B KpacHyr0 KHUTY, 1 cTOCOOCTBOBATh COXPAHEHUIO UX YUCIEHHOCTH
U MECT OOHMTaHU,

— OKa3bIBaTh MEPBYIO0 MEAUIIMHCKYIO TOMOIIb MPU YKYCaX ONACHBIX UITH SJIOBUTHIX )KUBOTHBIX;

— HUCTOJIB30BaTh MEPhI MPOPUIAKTUKH MMApa3UTaAPHBIX 3a00JI€BAHUM.

— ONPEENATh CUCTEMATUYECKYIO MPUHAICKHOCTD KUBOTHBIX K TOW MJIM HHOM TaKCOHOMUYECKOU TPYIIIIE;
— paboTarh ¢ )KUBBIMHU KHUBOTHBIMH U (PUKCUPOBAHHBIMHU TTperapaTaMu (KOJUICKIIHSIMH, BIQKHBIMU
MUKpOIIpenapaTaMu, yydeiaamMu U Ip.);

— OOBSCHSATH B3aUMOCBSI3b CTPOCHUS U (DYHKITHI OPTaHOB M UX CHCTEM, 00pa3a KU3HU U Cpeibl OOUTaHUS
KUBOTHBIX;

— MOHUMATh U YMETh XapaKTePU30BaTh IKOJOTUUYECKYIO POJIb XOPAOBBIX JKUBOTHBIX;

— XapaKTepH30BaTh X035HCTBEHHOE 3HAYCHHE TO3BOHOYHBIX;

— HaO0IIrOaTh 3a TIOBE/ICHUEM JKUBOTHBIX B IIPUPOJIE;

— BBIJICITIATH )KUBOTHBIX, 3aHECEHHBIX B KpacHyr0 KHUTY, 1 cTOCOOCTBOBATh COXPAHEHUIO UX YUCICHHOCTH
U MECT OOHMTaHU,

— OKa3bIBaTh MEPBYIO0 MEIUIIMHCKYIO TOMOIIb MPU YKYCaX OMACHBIX WU SAOBUTHIX KHUBOTHBIX.

— OOBSACHATH MEXaHU3MBI B3aUMOJICHCTBHS BUPYCOB U KJIETOK;

— XapaKTepHu30BaTh OMMacHbIC BUpYCHBIE 3a00neBanus yenoBeka (CITIN /I, renatut C u ap.);

— BBISIBIISITH MPU3HAKH CXOJICTBA U PA3NIUYHsI B CTPOCHHUU BUPYCOB;

— OCYIIECTBJIATh Ha MPAKTUKE MEPOIPUATHS 10 MPOPUITaKTHKE BUPYCHBIX 3a00JI€BaHUM.

Memanpeomemmnuwie pe3yibmamal 00yueHus

Yuawuecs oonocnvl ymemo:

— paboTtartb ¢ yueOHHKOM, pabouell TeTpabio U IUJAKTUIECKUMU MaTepHalaMi, COCTABISATh KOHCIIEKT
naparpada yueOHHUKa 10 W/HITH 10Cie U3yYeHHs] MaTepraia Ha YpOKe;

— pa3pabaThIBaTh MJIaH-KOHCIEKT TEMBbI, HCIIOJIb3YS pa3Hble HICTOUHUKH WH(GOPMAIUH;

— TOTOBHTH yCTHBIE COOOIICHNUS M MMChbMEHHBIE pedepaTsl Ha OCHOBE 00001IeHNsT HHPOPMAIH yueOHNUKA
U JIONOJTHUTENbHBIX UCTOYHUKOB;

— TI0JIH30BAaThCSI MOMCKOBBIMH CUCTeMaMu MHTepHeTa.

— COCTaBJISITh KOHCTIEKT naparpada ydeOHrKa 10 W/WJIH MOCJe U3YyUeHHs MaTepraia Ha YPOKeE;



— M0Jb30BaThCs OMOJIOTNYECKUMHU CIIOBApsMHU U CIIPAaBOYHMKAMU JJIS IOMCKA ONpeieeHui
OMOJIOIrMYECKUX TEPMUHOB;

— BBINOJIHATH JJa0OpaTOpHbIE PAOOTHI O PYKOBOJICTBOM YUUTES;

— CpaBHUBATh MIPEICTABUTENEH pa3HBIX TPYII PACTEHUH, J1e]aTh BEIBObI HA OCHOBE CPaBHEHNS;

— OLIEHUBATh C 3CTETUYECKOI TOUKH 3pEHUs MPeICTaBUTEIeH PACTUTEILHOIO MUDA;

— HaXOAWUTh MH()OPMAIHIO O PACTEHUSIX B HAYUYHO-TIOMYJISIPHON JIUTEpAType, OMOJIOTHYECKUX CIOBAPSX U
CIPaBOYHMKAX, AaHAJIM3UPOBATh U OLEHUBATH €€, IEPEBOAUTH U3 OAHOM (hOPMBI B APYTYIO.

— JIaBaTh XapaKTePUCTUKY METOJAM U3Y4E€HUs OMOJIOTHYECKUX OOBEKTOB;

— HaOII0aTh M ONMUCHIBATH PA3IMYHBIX MIPEJCTaBUTENIEH )KUBOTHOTO MHPA;

— HaAXOAMTh B PA3IMYHBIX HCTOYHUKAX HEOOXOAUMYIO HH(POPMALIUIO O KUBOTHBIX;

— n30HMpaTeIbHO OTHOCUTBCS K OMOJIOTHYecKoi nH(popMalnu, coepxKalieiics B CpecTBax MacCOBOM
uHpOpMaIuy;

— CPaBHUBATb )KMBOTHBIX U3yYEHHBIX TAKCOHOMHUYECKUX I'PYII MEKIY COOOH;

— HCII0JIb30BaTh MHAYKTUBHBIN U 1€YKTUBHBIN MOAXOAbI IPYU N3YUYEHUU KPYITHBIX TAKCOHOB;

— BBISIBJIAITH IPU3HAKHU CXOJICTBA U PA3IM4Usl B CTPOCHUH, 00pa3e KHU3HU U MOBEICHUH KUBOTHBIX;

— 000011aTh U AeTaTh BBIBOJBI [0 U3YYEHHOMY MaTepuay;

— paboTaTh C TOMOJIHUTENBHBIMU HCTOYHUKAMU HH(OpPMAIIMH, UCTI0JIb30BaTh /7S MOMCKa HHPOPMALUU
BO3MOKHOCTH MHTEpHETA;

— NPEICTaBIATh U3YYEHHbIH MaTepHa, UCIOJb3ysl BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHH.

JIuunocmmuuie pezynomamul 00yuenun

— pa3BuUTHE U POPMHUPOBAHUE UHTEPECA K U3YUYEHUIO IPUPOIBL;

— Pa3BUTHE UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— BOCTIMTaHUE OepEeKHOTO OTHOILICHUS K IPUPOE, POPMUPOBAHHE HKOIOTUIECKOTO CO3ZHAHUS;

— MPU3HAHUE BBICOKOW LEJIOCTH JKU3HM, 3I0POBBS CBOETO U APYTUX JIIOACH;

— pa3BUTHE MOTUBALIMU K NIOJYYEHHUIO HOBBIX 3HAHUM, JaJbHEHIIEMY U3yYEHUIO ECTECTBEHHBIX HAYK.

8 knacc
Ilpeomemnmnuie pezynomamul 00yuenus
Yuawuecs oonorcnvl 3namo:
— MPU3HAKH, JOKA3bIBAIOIIME POJICTBO YEIOBEKA U )KHUBOTHBIX.
— OHMOJIOTUYECKHE U COIANIbHBIE (PaKTOPhI aHTPOTIOTeHE3a;
— OCHOBHBIE ATaIlbl BOJIOINH YEIOBEKa;
— OCHOBHBIE YEPTHI PaC YEIOBEKA.
— BKJIaJl OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE 3HAHUI 00 OpraHu3Me 4eloBeKa.
— OCHOBHBIE IIPU3HAKU OPTaHM3Ma YEJIOBEKa.
— POJIb PETYIATOPHBIX CUCTEM;
— MEXaHHU3M JIEUCTBUS TOPMOHOB.
— YaCcTH CKeJIeTa YeIOBeKa;
— XMMHUYECKHUI COCTaB U CTPOEHUE KOCTEM;
— OCHOBHBIE CKEJIETHBIE MBIIIIIIBI YeTOBEKa.
— MpU3HAKKU BHYTPEHHEW Cpe/ibl OpraHu3Ma;
— MPU3HAKU UMMYHHTETA;
— CYIIHOCTh IPUBUBOK U WX 3HAYCHHE.
— CYILIECTBEHHBIE MMPU3HAKU TPAHCIIOPTA BEIIECTB B OPraHU3ME.
— OpraHbI JbIXaHHS, UX CTPOCHUE U (QYHKIINH;
— FUTUEHUYECKHE MEPHI U MePhI MPOMUIAKTHKY JIETOYHBIX 3a00/IeBaHU
— Oprasbl MUIIEBAPUTEIHLHON CUCTEMBI;
— FUTUEHUYECKHE MEPHI U MePhI MPO(DUIAKTUKN HApYILIEHUs paOOThI MUILEBAPUTEIHLHON CUCTEMBI.
— 0COOEHHOCTH TUTACTHYECKOTO U DHEPTETHYECKOr0 0OMEHa B OpraHU3Me YeIOBEKa;
— pOJIb BUTAMHUHOB.
— OpraHbl MOYEBBIJICTUTEILHON CUCTEMBI;
— Mepbl MPOUIAKTHUKY 3a00J€BaHII MOYEBBIICTUTEILHON CUCTEMBI.
— CTpoeHHE U (PYHKIIMH KOXKU;
— FUTHEHUYeCcKre TpeOOBaHMSI 110 YXOAY 3a KOKel, HOTTSIMH, BOJIOCAMH, OOYBBIO U OJICKIOM.



— cTpoeHue 1 (YHKIIUU OPTaHOB MOJOBOM CHCTEMbI YeTIOBEKa;

— OCHOBHBIE 3Tallbl BHYTPUYTPOOHOTO M BO3PACTHOTO Pa3BUTHUS YEIIOBEKA.
— OCOOCHHOCTH BBICILICH HEPBHOU JIESITEILHOCTH YEJIOBEKa;

— 3HaYeHHe CHa, ero (asml.

— npuéMbl palMOHAIBHOI OpraHu3alyy TPy U OT/bIXA;

— OTPUIATCIIbHOC BJIMAHUC BPCAHBIX IIPHUBBIYCK.

Yuawueca oonicnor ymemo:

— aHaAJIM3UPOBATh OCOOEHHOCTU CTPOEHUS YEIOBEKa M YeJIOBEKOOOPa3HbIX 00€3bsIH, APEBHUX MPEIKOB
YeJI0BEeKa, MPEACTaBUTENEH pa3IN4HbIX pac.

— Y3HaBaTh OCHOBHBIE CTPYKTYPHbIE KOMIOHEHTHI KJIETOK, TKaHEH Ha TabJauIax U MUKpOIpenapaTax;
— YCTaHaBJIMBATh U OOBACHATH B3aUMOCBS3b MEKIY CTPOCHHEM U (DYHKIUSIMHU KJIETOK TKaHEH, OpraHoB U
UX CHCTEM.

— BBISIBJISITH CYIIECTBEHHBIE IPU3HAKU CTPOCHUS U (DYHKIIMOHUPOBAHUS OpPraHOB YyBCTB;

— co0uroaTh Mepbl NPO(UITAKTUKY 3a00J1€BaHUI OPraHOB UYBCTB.

— pacIo3HaBaTh YaCTU CKENIETa HA HATJISIHBIX TIOCOOUSX;

— HaXOAMTh HA HAIVIAHBIX TOCOOUAX OCHOBHBIE MBIIIIIBI;

— OKa3bIBaTh MIEPBYIO JOBPAY€OHYIO MOMOLIb MPU IEPEIOMax.

— CpaBHUBATh MEXy CO00N CTpoeHHE U (PYHKIIMU KIETOK KPOBHU;

— OOBSCHATh MEXaHU3MBI CBEPTHIBAHUS U TIEPEITUBAHUS KPOBH.

— pa3nuy4aTh U ONUCHIBATh OPraHbl KPOBEHOCHON M TUM(ATHUECKON CHCTEM;

— HU3MEpPSATH MYJbC U KPOBSIHOE JABJICHUE;

— OKa3bIBaTh MEPBYIO JOBPaueOHYIO MOMOIIb IPU KPOBOTECUEHHSIX.

— BBISIBJISITh CYIIECTBEHHBIE IPU3HAKH JIBIXaTE€IbHONW CUCTEMBI, IIPOLIECCHI ABIXaHUS U Ta3000MEHa;

— OKa3bIBaTh MEPBYIO JOBpaueOHYIO MOMOILb IIPU CIIACEHUH YTOMAIOIIETr0 U OTPABICHUN YTapHBIM T'a30M.
— XapaKTepHU30BaTh MUIIEBAPEHUE B PA3HBIX OTIENIaX MUILEBAPUTEILHOU CUCTEMBI.

— BBISIBJIAITH CYILIECTBEHHBIE TPU3HAKY OOMEHA BEIIECTB U MPEBPALIEHUS SHEPTUU.

— OOBSCHATh MEXaHU3M TEPMOPETYISIINH;

— OKa3bIBaTh MIEPBYIO TOMOLIb IIPU MOBPEXKIECHUSA KOXKH, TEIUIOBBIX U COTHEYHBIX yIapax.

— BBIJIEJIATH CYLIECTBEHHbIEC IPU3HAKU IICUXUKH YEJIOBEKA;

— XapaKTepU30BaTh TUIIbI HEPBHON CHCTEMBI.

— cOOJII0IaTh HOPMBI JINYHOM TUTUEHBI M TPOQMIAKTUKY 3200JIeBaHHIA;

— OKa3bIBaTh MIEPBYIO JOBPAUeOHYIO TOMOILb.

Memanpeomemmnuwie pe3yibmamal 00yueHus

Yuawuecs oonocnvl ymemo:

— IJIAaHUPOBATh COOCTBEHHYIO YUEOHYIO AESITENTbHOCTh KaK CAaMOCTOSITENILHO, TaK U TI0J] PYKOBOJICTBOM
YUUTEJIS;

— y4acTBOBaTh B COBMECTHOM JesATeNbHOCTH (paboTa B MaJbIX TPYIIax);

— paboTaTh B COOTBETCTBHUU C IMOCTABJICHHOH 3aaueii, IIIaHOM;

— BBIJICNIATH TJIaBHBIE U CYIIECTBEHHbIE MPU3HAKH MTOHSITHIA;

— COCTAaBJISITh ONMKUCAHUE OOBEKTOB;

— COCTAaBJISITh MPOCTHIE U CJIOXKHBIE TUIAHBI TEKCTA;

— OCYIIECTBIIATH MOUCK U 0TOOP MH(POPMAIIUU B JOMOIHUTEIBHBIX HCTOYHHKAX
— BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U;

— paboTaTh CO BCeMH KOMITOHEHTaMH TEKCTa;

— OIICHUBATh CBOIO pabOTy U JAESATENLHOCTh OJHOKIACCHUKOB.

Juunocmmuule pe3yiomamot 00yueHuA

— (opMHpOBaHNE OTBETCTBEHHOTO OTHOIIECHUS K YUCHUIO, TPYY;

— (popmMupoBaHUE 11€TOCTHOTO MUPOBO33PEHHUS;

— (hopMHpOBaHNE OCO3HAHHOCTH U YBAXXHUTEIHHOTO OTHOIICHHS K KOJUIETaM, IPYTUM JIFOJISIM;
— (popmMupoBaHEe KOMMYHUKATUBHON KOMITETEHIIMH B OOIIEHUU C KOJIJIETaMu;

— (hopMHpPOBaHNE OCHOB SKOJIOTMYECKON KYIIBTYPHI.



9 knacc
IIpeomemnmnuie pe3yromamot 00y4eHUs
Yuawuecsa ooncnel 3namo:
— YpOBHU OpraHM3alMM )KUBOM MaTepyy U Hay4HbIE JUCIUILIMHBL, 3aHUMAIOLUECS U3y4YEHUEM POIIECCOB
KU3HEACITEIbHOCTH Ha KaXKIOM U3 HUX;
— XUMHYECKHUI COCTaB KUBBIX OPTaHNU3MOB;
— POJIb XUMHUYECKHX 3JIEMEHTOB B 00pa30BaHUN OPTaHUYECKHUX MOJIEKYJ;
— CBOMCTBA JKMBBIX CUCTEM U OTIMYNE UX MPOSBICHUM OT CXOAHBIX IPOLECCOB, IPOUCXOAALINX B HEXXUBOU
IPHUPO/IE;
— LIapCTBa KUBOU NMPUPO/IbI, CUCTEMATHUKY U NMPEACTABUTENEHN pa3HbIX TAKCOHOB;
— OPUEHTHUPOBOYHOE YMCIIO U3BECTHBIX BU/I0B )KUBOTHBIX, PACTEHHH, TpHOOB 1 MUKPOOPIaHU3MOB.
— NPEICTABIEHUS €CTECTBOUCIIBITATENEH T0AAPBUHOBCKOM ATIOXHU O CYIIIHOCTH KUBOW IIPUPOIBI;
— B3rpaabl K. JIunHes Ha cuctemy %)uBOro Mupa;
— OCHOBHBIE N0JI0KeHMSI 3BotoIMoHHON Teopuu K. b. Jlamapka, €€ mo3uTHBHbIE U OIIMOOYHBIE YEPTHI;
— yuenue Y. JlapBuHa 00 HCKyCCTBEHHOM OTOOpE;
— yuenue Y. J[apBuHa 0 eCTECTBEHHOM O0TOOpE.
— THIIBI TOKPOBUTEILCTBEHHOM OKPACKHU (CKpBIBaOLIasi, IPEJOCTEPEramas) u X 3HaueHue AJs
BbDKHMBAHUS;
— OOBSCHATh OTHOCUTENBHBIN XapaKkTep NPUCIOCOOICHNH;
— 0COOEHHOCTHU MPUCTIOCOOUTENFHOTO TIOBEICHUSI.
— 3HayeHHe 3a00Thbl O MOTOMCTBE IS BEDKUBAHMS;
— ONPEIEIICHNS OHIATUN «BUI» U «IOMYISALIUN;
— CYIIHOCTbh I'€HETUYECKHUX IIPOLECCOB B MOMYJISALUAX;
— (hopMBI BUI000pa30BAHHS.
— IJIaBHbIE HAMpaBJICHUs 3BOJIIOLUH: OMOJIOrHUYECKUI porpecc U OMOIOrnYecKuii perpecc;
— OCHOBHBI€ 3aKOHOMEPHOCTH 3BOJIIOIMU: TUBEPTEHIMIO, KOHBEPTEHIUIO U MapajlIeIn3M;
— pe3yabTaThl YBOJIIOLINN.
— teoputo akagemuka A. . OnapuHa o NpouCcXOKICHUH KU3HU Ha 3eMIIe.
— JTanbl Pa3BUTHUS )KMUBOTHBIX M PACTEHHUH B PA3JIMYHBIEC IEPHOABI CYILECTBOBAHUS 3EMIIU.
— JIBUXKYIIUE CUIIBI aHTPOIIOTEHERA;
— CHCTEMaTHYECKOE MOJIOKEHUE YEIOBEKA B CUCTEME JKUBOTO MUPA;
— CBOICTBA U€JI0BEKa KaK OMOJIOTMYECKOTr0 BUA;
— 3Talbl CTAHOBJICHUS YEIOBEKa Kak OMOJIOrMYECKOro BHU/JIA;
— pachl 4EJI0BEKAa U UX XapaKTepHble 0COOEHHOCTH.
— MAaKpO’JIEMEHThI, MUKPOAJIEMEHTBI, MX BKJIaJ B 00pa30BaHUE HEOPraHMYECKUX U OPraHMUECKUX MOJIEKYI
YKUBOT'O BEIECTBA;
— XMMUYECKHE CBOMCTBA M OMOJIOTNYECKYIO POJIb BOJBI;
— pOJIb KATHOHOB U aHMOHOB B 00€CIIEYEHNH MIPOLIECCOB KU3HEIEATEIbHOCTH;
— YPOBHHU CTPYKTYPHOH OpraHu3aluy OEITKOBBIX MOJIEKYII;
— TPUHIUIBI CTPYKTYPHOUH OpraHu3anuy U QyHKIHMH YTIIEBOJIOB;
— NPUHIUIBI CTPYKTYPHOH OpraHu3anuy U GyHKIUH KHUPOB;
— cTpyKTypy HykiaenHoBbIX kuciotT (IHK u PHK).
— ONPENEIICHUS NOHATHN «IIPOKAPHOTBI», «IYKaPHUOTBD», «XPOMOCOMBI», KAPHUOTHUID), «MHTO3;
— CTPOEHHUE NMPOKAPUOTUYECKON KIETKH;
— CTpOEHHE MPOKApHOT (OaKTEpUH U CHHE3ENEHBIC BOAOPOCIH (IIMaHOOAKTEPHH ));
— CTPOEHHUE FYKAPUOTUYECKON KIETKH;
— MHOI000pasue 3yKapuor;
— 0COOEHHOCTH CTPOCHUS PACTUTEITHHON U )KUBOTHOHU KJIETOK;
— IJIaBHBIE YaCTH KIIETKU;
— OpraHOW/Ibl IUTOIIA3Mbl, BKIIIOUECHHUSI,;
— CTaJIn MUTOTUYECKOTO IIUKJIA U COOBITHS, MPOUCXOJSIIME B KIIETKE HA KAKJON U3 HUX;
— I0JIO’KEHUS KJIETOUHOM TEOpUH CTPOEHUSI OPraHU3MOB;
— OMOJIOTUYECKHI CMBICIT MUTO3A.
— MHOTroo0pasue GpopM OeCTIoNoro pa3sMHOKEHHS U TPYIIIBI OPraHU3MOB, JIJIsl KOTOPBIX OHHM XapaKTepHBI;
— CYIIHOCTb I10JIOBOT'O Pa3MHOXKEHHSI U €r0 OMOJIOTHnYeCcKOoe 3HAYEHUE;



— MPOLECC raMEeTOTeHEe3a;
— Mel03 U ero OMOJIOTHYeCcKOoe 3HAUCHUE;

— CYUIHOCTb OILTOJIOTBOPEHHUS.

— OIpEeIICHUE MOHATUS OHTOTCHE3);

— MEepUOAN3ALNI0 MHIUBUAYAIbHOTO Pa3BUTHUS;

— 9Tarnbl YMOPUOHATBHOTO Pa3BUTHS (ApOOIEHUE, TACTPYISAIUS, OPTaHOTEHE3);

— (hopmbI TOCTAIMOPHOHANIBHOTO MIEPUOJIA PA3BUTHS: HETIPSIMOE Pa3BUTHE, Pa3BUTHE MOJHBIM U HEMOTHBIM
MpeBpallCHUEM;

— NpPsSMOE Pa3BUTHE;

— OuoreHeTnueckwuii 3akoH J. ['ekkens u K. Mromnepa;

— pabotsl A. H. CeBepiioBa 00 SMOpHOHAIEHON W3MEHUYUBOCTH.

— ONPEACIICHUS TOHATHI «T€H», «IOMUHAHTHBIN T€H», «PEUECCUBHBINA I€H», KIPHU3HAKY», KCBOMCTBOY,
«(pEeHOTU», KTEHOTHUID, HACIIEJCTBEHHOCTDY, M3MEHUUBOCTDY, «MOJUPUKAIIUNY, KHOPMA PEAKIIUI,
«MYTAIIN», «COPT», KIOPOA», KIITAMM;

— CYIIHOCTh TMOPUIOJIOTHYECKOTO METO/1a M3yYeHHS HACIEACTBEHHOCTH;

— 3aKOHBI MeHiens;

— 3aKkoH Moprasna.

— BUJIbl U3MEHYUBOCTH U PA3JINUUS MEXKY HUMHU.

— METObI CEIEKIINH;

— CMBICIT M 3HAYCHHE SIBJICHUS T€TePO3UCa U MOJUTIIIONIUH.

— ompeJesieHne MOHATHS «Onocepay, «IKOIOTUNY, «OKpYXKaIoIas cpefa», «cpera oOuTaHus,
CTIPOAYUEHTBI», KKOHCYMEHTBD», «PEIyLICHTHI»;

— CTPYKTYpPY U KOMIIOHEHTHI Ouochepsl;

— KOMITOHEHTBI )KHBOTO BEIIECTBA U €ro PYHKIINU;

— KJ1accu(UIUpPOBaTh SKOIOTHYECKHE (HaKTOPHI.

— aHTPOMOTEHHbIE (PaKTOPHI CPEJIbL;

— XapakTep BO3JIEHCTBUS UeIoBeka Ha Onocdepy;

— CTOCOOBI U METO/IBI OXPAaHBI TPUPOJIBL;

— OMOJIOTUYECKHUH U COIMANIBHBIN CMBICI COXPAHEHUS BUIOBOTO Pa3HOOOpa3us OHMOILIEHO30B;

— OCHOBBI PAIMOHAIBHOTO TTPUPOAOIIOIH30BAHUS;

— HeucuepnaeMble U MoYepIraeMble PECYPCHI;

— 3aMoBEHUKH, 3aKa3HUKH, Mapku Poccuuy;

— HECKOJIBKO paCTeHU U KUBOTHBIX, 3aHECEHHBIX B KpacHyto KHUTY.

Yuawueca oonocner ymems:

— J1aBaTh OIIPEIECIICHUSI YPOBHEW OPraHU3aLMHU KUBOTO U XapaKTEPU30BaTh IPOLECCHI KU3HEAEATEIbHOCTH
Ha Ka)KJIOM U3 HHUX;

— XapaKTepU30BaTb CBOMCTBA )KUBBIX CUCTEM;

— OOBSACHATH, KaK MPOSBIIAIOTCS CBOMCTBA KMBOI'0 HA KAXKJIOM M3 YPOBHEH OpraHu3aluy;

— MPUBOJUTH KPATKYIO XapaKTEPUCTUKY UCKYCCTBEHHOM U €CTECTBEHHON CHCTEM KJIACCHU(HKAIINHU SKUBBIX
OpPraHHU3MOB;

— OOBSCHATH, MOYEMY OPTaHU3MBI OTHOCAT K Pa3HbIM CUCTEMaTHYECKUM T'PYIINaM.

— OLIEHUBATh 3HaueHHe HBOMIOLMOHHON Teopun K. b. Jlamapka ju1st pasBuTHs 61on0rny;

— XapakTepU30BaTh IPEAIIOCHUIKM BOZHUKHOBEHUS YBOIIOLIMOHHON Teopun Y. J[apBuHa;

— JIaBaTh ONPEJEIICHUE TIOHATUSAM «BUI» U «HOIIYJIALUAY;

— XapaKTepH30BaTh MPUYMHBI OOPHOBI 32 CYIIECTBOBAHHE;

— OIpeNeNIATh 3HaUeHUE BHYTPUBHI0OBOM, MEXKBHUI0BOI OOpHOBI 3a CyILIECTBOBaHUE U OOPHOBI €
abnoTHYecKUMH (HhaKTOpaMu CpeIpl;

— J1aBaTh OLIEHKY €CTECTBEHHOMY OTOODPY Kak pe3ysbTaTy O0phObI 3a CyLIECTBOBAHHE.

— MPUBOJIUTH MPUMEPHI IPUCITIOCOOUTENIBHOTO CTPOECHHUS TENA, TOKPOBUTEIBCTBEHHON OKPACKH TOKPOBOB U
MOBEJICHUS )KUBBIX OPTaHU3MOB.

— OOBSCHATH MPUYMHBI Pa3JeNICHIs BUI0B, 3aHUMAOIINX OOMIMPHBIN apeas OOMTaHus, Ha TIOMYJIALNY;
— XapaKTepH30BaTh MIPOLECC FIKOJIOIMYECKOT0 U reorpaduyeckoro BUa000pa3oBaHus;

— OILICHUBATh CKOPOCTb BU1I000pAa30BaHUS B Pa3IMUHBIX CUCTEMATUYECKUX KATETOPUSAX )KUBOTHBIX,
pacTeHU 1 MUKPOOPTaHU3MOB.



— XapaKTepH30BaTh MyTH JOCTHKEHHSI OMOIOTHYECKOTO Mporpecca: apoMopdo3, HInoa anTaueo 1
00111yI0 JeTeHepaIuio;

— MPUBOJUTH IPUMEPHI TOMOJOTUYHBIX U aHAJOTUYHBIX OPraHOB.

— XapaKTepu30BaTh XUMUUECKUN, TPEIONOIOTHUECKUN, OMOIOTUYECKHUI M COLUANIbHBIN dTalbl Pa3BUTHS
JKUBOU MaTepuH.

— OIKCHIBATh PA3BUTHE KU3HHU HA 3eMJI€ B apXEHCKYIO, MPOTEPO30ICKYI0, TAIC030MCKYI0, ME3030MCKYIO,
KaifHO30MCKYIO APBbI;

— XapaKTepHU30BaTh POJb MPAMOXOKICHHS, pa3BUTHS FOJIOBHOTO MO3ra U TPY/a B CTAHOBJICHUH YEJIOBEKA;
— OIPOBEPraTh TEOPHUIO pacu3ma.

— OOBSCHATH MPUHILIUI ICHCTBHS (DEPMEHTOB;

— XapaKkTepHu30BaTh (YYHKIMH OCIIKOB;

— OTMEeYaTh SHEPTETUUECKYIO POJIb YIJIEBOAOB U IUIACTUYECKYIO (PYHKIINIO KUPOB.

— ONKCHIBaTH OOMEH BEIIECTB U MpPEBpaIIeHUe YHEPTUH B KIETKE;

— MPUBOJUTH MOAPOOHYIO CXEMY IIpoliecca OMOCHHTE3a OEIIKOB.

— XapaKTepH30BaTh METa00IN3M Y IPOKAPHOT;

— ONMCBIBATh TEHETUUECKUM anmapar 0akTepuii;

— ONKCBIBATh MPOIIECCH CIOPOOOPA30BAHUS M PA3MHOKEHHS MPOKAPUOT;

— OOBSCHATH MECTO U POJIb IPOKAPHOT B OMOLIEHO3AX;

— XapakTepHu30BaTh (YYHKIIMH OPraHOU OB IIUTOILIA3MbI, 3HAUCHUE BKIIOUEHUH B )KU3HEEATEIILHOCTH
KJIETKU;

— ONKCBIBATh CTPOCHHE U (HYYHKIIH XPOMOCOM.

— XapaKTepH30BaTh OMOJIOTHYECKOE 3HAYEHUE OECTIONOT0 Pa3MHOKEHHS;

— 0OBACHATH MPOIlECC Mei03a, MPUBOAAIINI K 00pa30BaHUIO TATUIOMIHBIX TaMeT.

— ONMCBIBATh MPOIIECCHI, MPOTEKAIOIINE IPU JIPOOIECHUH, FaCTPY/ISILIMM U OPTraHOT'€HE3E;

— XapakTepHu30BaTh (HOPMBI MOCTIMOPHUOHATIEHOTO Pa3BUTHS;

— pa3nu4aTh COOBITHS, COMPOBOXKIAIONINE Pa3BUTHE OPTraHU3Ma IPU TIOJTHOM U HETIOTHOM TPEBPAICHUH;
— OOBACHATH OMOJOTMYECKHUM CMBICIT Pa3BUTHS C MeTaMOp(o30oMm;

— XapaKTepH30BaTh ATAlbl OHTOT€HE3a IPU MPSIMOM NOCTIMOPHOHAIBHOM Pa3BUTHH.

— HMCTOJIB30BATh TP PELIEHUH 33/1a4 T€HETUYECKYIO0 CHMBOJIUKY;

— COCTAaBJISITh TEHOTHUIIBI OPIaHU3MOB U 3aIIUCBHIBATH UX FAMETHI;

— CTPOUTb CXEMBI CKPEIIMBAHUS [IPU HE3aBUCUMOM U CLIETNIEHHOM HacJIeIOBaHUH, HACJIEIOBAaHUU
CLICTUIEHHOM C TIOJIOM;

— CYUIHOCTbh T€HETUUYECKOIO ONPECICHUS 11014 y PACTEHUIN U )KUBOTHBIX;

— XapaKTepH30BaTh TEHOTUI KaK CUCTEMY B3aUMOJICHCTBYIOLINX I'€HOB OPraHU3Ma;

— COCTAaBJISITh NPOCTEUILINE POJOCIOBHBIE U PEIIaTh TEHETUYECKHUE 3a/1aUH.

— pacrno3HaBaTh MyTAllUOHHYIO U KOMOMHATUBHYIO H3MEHYUBOCTb.

— OOBSACHATH MEXaHU3MBI [Iepe/iaur IPU3HAKOB U CBOMCTB U3 MOKOJIEHUS B TIOKOJICHHE U BOSHUKHOBEHHE
OTINYHNA OT POTUTEITHCKUX (POPM Y TIOTOMKOB.

— XapaKTepHu30BaTh OromMaccy 3eMi, OMOJIOTHYECKYIO MPOTYKTUBHOCTB;

— ONMCBIBAaTh OMOJIOTMYECKHE KPYTOBOPOTHI BEIIECTB B PUPOJIE;

— OOBSACHSATH AelicTBUE aOMOTHUECKNX, OMOTHUECKHX U aHTPOTIOT€HHBIX (DAKTOPOB;

— XapaKTepH30BaTh U PA3INYaTh IKOJIOTUIECKUE CUCTEMbI — OHOTeO0IeH03, OMOIIEHO3 U arpoIeHo03;

— PpAacKpbIBATh CYIIHOCTh U 3HAYEHUE B IPUPOAE CAMOPETYIISALINH;

— OIHKCHIBATH MPOIECC CMEHBI OMOIIEHO30B U BOCCTAHOBJICHUSI IPUPOAHBIX COOOIIECTB;

— XapakTepu30BaTh (HOPMbI B3aUMOOTHOIICHUIH MEX1y OpraHU3MaMU: CHUMOMOTUYECKUE, AHTUOMOTUIECKUE
Y HEUTpaJIbHBIE.

— MPUMEHSTH Ha MIPAKTUKE CBECHUS 00 SKOIOTUYECKUX 3aKOHOMEPHOCTSIX B IPOMBILIUIEHHOCTH U
CEJIbCKOM XO3SMCTBE JUTSI TPaBUIILHON OpraHU3aliy JIECOBOJICTBA, PHIOOBOJICTBA, @ TAKXKE JUIS PEIICHUS
BCEr0 KOMIUIEKCA 3a/]1a4 OXpaHbl OKPYKAIOIIEH Cpebl U PAllMOHAIIBHOTO TPUPOAOIIOIb30BAHUS.

Memanpeomemmnuwie pe3yibmamal 00yueHus

Yuawuecs oonocnvl ymemo:

— paboTtarth ¢ yueOHHKOM, pabouel TeTpaJbio U IUJAKTUIECKUMU MaTepralaMu;

— COCTaBJIATh KOHCHIEKT naparpada yaeOHHKa 10 W/IIK TOCiIe U3yYeHHs MaTepraia Ha YPOKe;
— pa3pabaThIBaTh MJIaH-KOHCIEKT TEMBbI, HCIIOJIb3YS pa3Hble HICTOUHUKU WH(GOPMAIUH;



— TOTOBHTB YCTHBIE COOOIICHHUS M MMCbMEHHBIE pedeparhl, UCTIONB3Ys HHPOPMALIUIO YI4eOHUKA U
JOINIOJTHUTECIBbHBIX UCTOYHUKOB,

— TI0JIH30BAaThCS MOMCKOBBIMY CUCTeMaMu MIHTepHeTa,

— BBIIIOJIHATH JIAOOPATOPHBIE paOOTHI 1101 PYKOBOJICTBOM YUUTENS;

— CpaBHUBATh NPECTABUTEIICH Pa3HBIX TPYIIN PACTEHHUI U )KUBOTHBIX, JIEJIaTh BHIBOJIBI HA OCHOBE
CpaBHEHUS,

— OIIGHUBATh CBOMCTBA MOPO/] IOMAITHUX XHUBOTHBIX U KYJIbTYPHBIX PACTCHUH 110 CPABHEHHUIO C TUKUMHU
peIKaMu;

— HAXOAWUTh MH(DOPMAIIMIO O Pa3BUTUH PACTEHUI M )KMBOTHBIX B HAYYHO-TIONYJIIPHOM JTUTEparType,
OMOJIOTUYECKHX CIIOBAPSIX M CIIPABOYHUKAX, AHAJTH3UPOBATH M OLICHUBATH €€, EPEBOIUTH U3 OJJHOH (POPMBI
B JIPYTYI0;

— CpPaBHUBATH U COMMOCTABIIATH MCIKIY coboi COBPCMCHHBIX U UCKOIMMACMBIX JKUBOTHBIX U3YYCHHBIX
TAaKCOHOMUYECKHX TPYIII,

— HUCIOJIB30BAaTh I/IHI[YKTI/IBHI)Iﬁ u I[CL[yKTHBHBIﬁ MOoAXOAbI P U3YUYCHUU KPYITHBIX TAKCOHOB,

— BBISIBIISITH MPU3HAKYU CXOJICTBA U PA3IMUUs B CTPOSHUH, 00pa3e KHU3HH U TIOBEJICHUY KUBOTHBIX U
YeJI0BEKa;

— 0000111aTh ¥ JeTaTh BBIBOJBI [0 U3YYEHHOMY MaTepuay;

— OpCACTABJIATDH H3y‘~IeHHI:II>i MaTtepuall, UCIIOJIb3Yys BO3SMOXKXHOCTHU KOMIIBIOTCPHBIX TEXHOJIOTUM.

— COCTaBJISITh CXEMbI M TAOJHIIBI TSI MHTETPAIIUH TTOJTyYEHHBIX 3HAHUIA,

— 0000111aTh 1 AeTaTh BBIBOJBI [0 U3YYEHHOMY MaTepuay;

— paboTaTh ¢ IOTOJHUTEIFHBIMU HCTOYHUKAMHU HH()OPMAIIMH U MCIIOB30BaTh UX JUISI TOMCKA
HEO0OXOAMMOTO MaTepHaa;

— TPEJCTaBISITh U3YYSHHBIN MaTepHall, HCIOJIb3Ysl BO3MOXKHOCTH KOMITBFOTEPHBIX TEXHOJIOTHH;

— OOBSCHATH PUCYHKH M CXEMBI, IPEJICTABICHHBIE B YUSOHHKE;

— CaMOCTOSITENIEHO COCTABIISTh CXEMBI TIPOIIECCOB, MPOTEKAIOIIUX B KIETKE, H «IIPUBSI3BIBATHY OT/ICIbHbIC
UX DTAIlbl K pa3IMYHbIM KJIETOYHBIM CTPYKTYypaM;

— WITIOCTPUPOBATH OTBET MPOCTEHITUMH CXEMaMU U PUCYHKAMH;

— paboTaTh ¢ MEKPOCKOIIOM M U3TOTOBJIATH MPOCTEUIIINE penapaThl Isi MUKPOCKOITUYECKOTO
UCCIICIOBAHMSI.

— JaBaTb XapaKTCPHUCTUKY F'CHCTUUCCKUM METOAAM U3YUYCHUA OHOJIOTMYECKUX O6’beKTOB;

Jluunocmmuuie pezynomamul 00yueHun

— (popmupoBaHHEe YyBCTBAa POCCUNCKOM IPa)KTaHCKOM MIEHTUYHOCTH: MAaTPUOTU3MA, JIFOOBU U YBAKEHHS K
OteuecTBy, 4yBCTBa TOPJOCTH 32 CBOKO POJMHY;

— OCO3HAHMS YYalllUMHUCS OTBETCTBEHHOCTH U Jj0Jra nepen Poaunoii;

— OTBETCTBEHHOE OTHOILIEHHE K 00y4EHHIO, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOPa30BaAHUIO;

— (popmupoBaHKEe MOTHBALIMU K OOYYEHHUIO U TIO3HAHUIO, OCO3HAHHOMY BBIOOPY Oyyieil mpodeccui;
— y4aluecs A0JKHBI CTPOUTH JaJIbHEHIIYIO0 HHAMBUAYAIBHYIO TPACKTOPHIO 00pa3oBaHus Ha 0ase
OpHUEHTAIH B MHUpe Tpodeccuit 1 npodeccHoHaIbHBIX MPEANOYTEHUN;

— (opMHpOBaHHUE 1IETOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U OOIIECTBEHHOHN MPaKTUKH;

— cOOMIo/IeHNE YJalllMMUCS U Iponarasja npaBuil IOBEACHUS B IPUPOJIE, TPUPOAOOXPAHUTEIBHON
NESITEIbHOCTH;

— YMEHHE pealn30BbIBaTh TEOPETUUECKUE TO3HAHNS HA IPAKTUKE;

— OCO3HaHHE 3HAUCHUI 00pa30BaHus ISl HOBCETHEBHOM KU3HU U CO3HAHHOTO BhIOOpa Mpodeccui;
— CIIOCOOHOCTD Y4aluxcsl IPOBOAUTE padOTy HaJl OIIMOKaMHU JJIsl BHECEHHSI KODPEKTUB B yCBaUBAaEMble
3HAHUS;

— TPUBUTH JIFOOOBb K IPUPOJIE, YyBCTBO YBAKEHUS K YIEHBIM, H3YYaIOIIUM KUBOTHBIN MHp, Pa3BUThH
ACTETHYECKOE BOCIIPHUATHE OOIIEHUS C )KUBBIMU OPTaHU3MaMU;

— MpPU3HAHUE YYalllUMUCS IIpaBa KaXKI0ro 4eJI0BeKa Ha COOCTBEHHOE apryMEHTHPOBAaHHOE MHEHHUE;
— FOTOBHOCTH YYaIIMXCs K CAMOCTOSITETTbHBIM MOCTYIIKaM U aKTUBHBIM JEHCTBUSIM Ha
IPUPOIOOXPAHUTEITHLHOM HOIPHUIIIE;

— YMEHHE apTyMEHTHUPOBAHHO 1 0OOCHOBAHHO OTCTAaWBATh CBOIO TOUKY 3PEHUS;

— KPUTUYHOE OTHOILIEHUE K CBOMM IIOCTYIIKaM, OCO3HAHUE OTBETCTBEHHOCTH 3a UX PE3YJIbTaThl;



5.Cooepicanue yueonozo npeomema

buosorus. Beenenue B Omosioruro. S kiaacce (35 4, 1 4 B HegeJ110)
Pa3nea 1. 7KuBoii opranusm: crpoenue u uzydenue (8 4)

MHoroo6pasue )KUBbIX OpraHu3MoB. OCHOBHBIE CBOMCTBA KHUBBIX OPIaHU3MOB: KJIIETOYHOE CTPOEHHE,
CXOJHBIA XMMUYECKUI COCTaB, OOMEH BELLECTB U SHEPTUU, TUTAHUE, JbIXaHUE, BbIIEJICHHUE, POCT U
pa3BUTHE, PA3IPAKUMOCTb, JBUKECHHUE, Pa3MHOKEHUE. bruoorus — Hayka 0 )KMBBIX OpraHU3Max.
Pa3noobpa3zue 6uonoruueckux Hayk. MeTo/ibl U3y4eHus IPUPO/Ibl: HAOIIOJEHNUE, SKCIIEPUMEHT (OIBIT),
uzMepenue. O6opynoBaHue AJIsl HAYYHbBIX UCCIIEeI0BaHUH (J1abopaTopHOe 000pyIOBaHUE, YBEIIUIUTEIbHbIC
npuOOpkl, U3MEPUTENBbHBIE TPUOOPHI).

YBenuuuTenbHble IPUOOPHI: py4yHas Jymna, CBEeTOBOM MUKpockorn. Kierka — aneMeHTapHas eMHULA
xuBoro. besbsanepusie u snepuble Ki1eTku. CTpoeHue U QyHKIUH s1/1pa, LIUTOIIIA3Mbl U €€ OPraHOUI0B.
XpOMOCOMBI, UX 3HaueHHUE. Pa3inuus B CTpPOEHUM paCTUTEIbHON U )KMBOTHOMU KiieTok. Conep:kaHue
XMMHYECKHUX 2JIEMEHTOB B KileTke. Bona, pyrue HeopraHuueckue

BELIECTBA, UX POJIb B )KM3HEAEATENBHOCTHU KIETOK. OpraHn4ecKue BEIEeCTBa U UX POJlb B KJIeTKe. BemecTsa
U SIBJICHUS B OKpY)KarolleM Mupe. Benukue ectecTBOMCHIBITATENH.

JlaGopaTopHble 1 npakTHYecKHe PadoThI
3HaKOMCTBO C 000pyJJOBaHHEM JJIsl HAYYHbBIX UCCIIEIOBaHUH.
[IpoBenenune HaOMIOAEHUIA, ONIBITOB U U3MEPEHMH C EJIbI0 KOHKPETU3AIMK 3HAHUH O METO/IaX U3YYEeHUS
IIPUPOJIBL.
VYeTpoiicTBO py4HOH JIyIibl, CBETOBOT'O MUKpPOCKOMa™.
Cmpoenue knemok (Ha 20mo8vix MUKpONpenapamax)
CtpoeHue KIETOK KOXKHUIIBI YelllyH JTyKa™.
Omnpenenenne cocraBa CEMsIH MIIEHULIBI.
Ornpenenenre pU3NIECKUX CBOMCTB OCIIKOB, KUPOB, YIIICBOJIOB.
( Kypcusom ykazan mamepuai, Heo0s3amenbHblll 0 U3YYeHUsl.)

Pa3nesn 2. MHoroodpasue ;kMBbIX Opranu3mos (14 4)

Pa3BuTHe )xu3HM Ha 3eMJIe: )KU3Hb B IPEBHEM OKEAHE; JIECA KAMEHHOYTOJIBHOTO IIEPUO/IA; PACLBET IPEBHUX
IPECMBIKAIOIIUXCS; NITULBI U 3BEPH Mpouuioro. Paznoobpasue KuBbIX

opranusmoB. Knaccugukarus oprannsmoB. Bun. Lapcrsa sxuBoii npupoast: bakrepuu, I'puosl, Pactenus,
Kusotnble. CyniecTBeHHbIE IPU3HAKY MPEACTABUTENEH OCHOBHBIX [apCTB,

UX XapaKTepUCTUKA, CTPOEHHE, 0COOEHHOCTH JKU3HEAEATEIbHOCTH, MECTa OOUTAHHUS, UX POJIb B IPUPOJIE U
KU3HU yenoBeka. OXpaHa )KUBOU MPUPOIBL.

Pasnen 3. Cpena oOuTanus :KUBbIX OPraHu3MoB (6 4)

HazemHo-BO3My1ITHAsI, BOJHAS M TIOYBEHHAs! cpeibl 00MTaHus opranu3MoB. [IpucnocobiaeHHOCTD
OpPraHM3MOB K cpejie 00UTaHusA. PacTeHHS U )KHUBOTHBIC Pa3HBIX MAaTEPUKOB (3HAKOMCTBO C OT/ICIIbHBIMU
IPEJICTaBUTENIIMU KUBOU MPUPOJIBI KaXKI0ro Marepuka). [IpuponHbie 30HbI 3eMin: TyHIpa, Taura,
CMEIIIaHHbIC M IITUPOKOJIMCTBEHHBIC JIeca, TPABSIHUCTHIC PAaBHUHBI—

CTENH U CaBaHHBI, yCThIHU, BJIa)KHbIE Tponuueckue jeca. JKu3Hb B MOpsix U okeaHax. Cooliectsa
MIOBEPXHOCTH U TOJIIIH BOJIBI, IOHHOE COOOIIECTBO, COOOMIECTBO KOPALIOBOro prda, NyOOKOBOIHOE
COOOIIECTBO.

JlabopaTopHble U NpakTH4YecKue padoThl

Onpenenenue (y3HaBaHHEe) Hauboee pacIpOCTPAHEHHBIX PACTEHUN M )KUBOTHBIX C MCIIOJIb30BaHUEM
pa3IMYHBIX UCTOYHUKOB MH(POpMarmn (pororpaduii, aTmacoB onpenenuTeneii, ayqen, repoapres u ap.).
HccnenoBanne 0coOeHHOCTE CTpOEHUs paCTEHUI U )KUBOTHBIX, CBSI3aHHBIX CO Cpeloil oOuTaHMs.
3HAKOMCTBO C 3KOJIOTUYECKUMHU ITPOOJIeMaMi MECTHOCTHU U IOCTYITHBIMM ITYTSIMU UX PELICHMUS.



Pazzen 4. Yeaosek Ha 3emure (5 1)

HayuHnble npeacTaBieHus: 0 IPOMCXOKIACHNUH YeloBeKa. [[peBHIe MpeIKu YeloBeKa: IPUOIUTEKU U
aBcTpajonuTeku. YemoBek ymenbii. UenoBek mpsamoxoasaiuii. YenoBek pa3yMHbId (HeaHAepTaiel,
KpOMaHbOHEll, COBPEMEHHBIN 4eI0BeK). MI3MeHeHMsl B TPUPOJIE, BbI3BAHHBIE ACATEIbHOCTHIO YEIIOBEKA.
Kucnorabie 1011, 030HOBas IbIpa, MAPHUKOBEIN AP PEKT, palnoaKTUBHBIC OTXO/bI. bronorniaeckoe
pa3HooOpasue, ero o0eHeHHE U IMyTH coxpaHeHUs. OMyCThIHMBAHUE U €r0 IPUYUHBI, 00pb0a C
OITyCThIHMBaHUEM. BaxkHeilue 3Kooruyeckre npooieMpl: COXpaHEeHHE OMOIOTHYECKOro pa3Hoo0pasus,
60pb0a ¢ YHHUYTOXKEHUEM JIECOB M OIYCTHIHMBAHUEM, 3aIIUTA IUIAHETHI OT BCEX BUJIOB 3arps3HEHUI.
3/10pOBBE UeIOBEKA U OE30MACHOCTH KU3HU. B3auMOCBsI3b 310pOBbs 1 00pa3a KU3HU.

Bpeonvie npusviuxu u ux npogpunakmuxa. Cpeda obumanus uenogexa. IlpaBuia nopeeHus 4eJI0BEKa B
OTIACHBIX CUTYAIMSX MPUPOTHOTO MpoucxoxaeHus. [Ipocreiimme criocoOb! Oka3aHus TIEPBOW TOMOIITH.

JdemoHcTpanus
SnoBUTBIE paCTEHUS U OIIACHBIE JKUBOTHBIE CBOEH MECTHOCTH.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI
N3mepenue cBoero pocra 1 Macchl Tena.
OBnaznenue NpocTeHIUMU crioco0amMy OKa3aHUs EPBOM JOBpaueOHON MTOMOIIIH.

Pe3zepBHOe Bpemsi— 2 u.

buoJsorus. ’Kupoii opranusm 6 kiaacc (35uacos, 1 yac B Hexe110)

Pa3nen 1. CTpoeHue u cBoicTBA :KUBbIX Opranu3mos (11 1)

Tema 1.1. OcHOBHBIE CBONCTBA KHUBBIX OPraHu3MoB (1 )

MHuoroo6pasue KUBBIX OpraHu3MoB. OCHOBHBIE CBOWCTBA )KMBBIX OPTaHU3MOB: KJIETOYHOE CTPOCHHE,
CXOJIHBIN XMMHYECKUN COCTaB, 0OOMEH BEIIECTB U YHEPTUHU, TUTAHUE, AbIXaHUE, BBIICTICHUE, POCT U
pa3BUTHE, pPa3IpaXUMOCTh, IBHXKEHHE, PAa3MHOXKECHHE.

Tema 1.2. X¥IMHUYECKHNA COCTAB KJIETOK (24)

CopneprkaHrne XMMUYECKHX AJIEMEHTOB B KileTke. Bona, A1pyrue HeopraHnueckue BEeIeCTBa, X poJib B
YKU3HEIEATENIbHOCTHU KJIeTOK. OpraHnueckue BenecTna: OeIKu, SKUPHI, YITIEBO/IbI, HYKJICMHOBBIC KHCIIOTHI,
UX pOJib B KJIIETKE.

JlabopaTopHble U MpakTH4YecKHe padoThl

OrnpezeneHre cocTaBa CEMsH MILIEHUIIBI.

Tema 1.3. CTpoeHre paCTUTENBHON U KUBOTHOM KiIeTOK. KiieTka — skuBas cuctema (2 9)

Krnerka — snemeHTapHas eauHuna )XuBoro. beswsiaepueie u saepublie kieTku. CTpoeHue u GyHKIUU Aapa,
LUTOILIa3MBbI U €€ OpraHOMI0B. XPOMOCOMBI, UX 3HaYeHHUE. Pa3nuuus B CTPOCHUM PACTUTEIBHON U
YKUBOTHOM KIJIETOK.

JlabopaTopHble U MpaKkTH4YecKHe padoThl

CTpoeHue KIETOK KUBBIX OPraHU3MOB (Ha TOTOBBIX MUKPOIPENaparax).

Tema 1.4. JTenenue kuetku (1 1)
lenenue — gadicneliuiee c8olicmeo Kiemok. 3nauenue oellenuss 018 poCma U pa3eumus MHO20K1emou4H020
opeanusma. [lea muna oenenus. /lenenue — ocHo8a pazmuodcenus opeanuzmos. OchoeHvlie munsl OeleHus
knemok. Mumos. Ocrnognbie smanvl mumosa. CyuHocms meuosa u e2o ouoio2uieckoe 3Havenue.
JdemoHcTpanus
Muxponpenapam «Mumos3y.
Mukponpenapamubi XpomocomMHo2o Habopa 4eno8exa, HCUSOMHBIX U PACMEHU.

Tema 1.5. TkaHu pacTeHUN U )KMBOTHBIX (14)

[TonsiTue «Tkanby. KiaeTouHble 2IeMEHTHI U MEKKJIETOYHOE BEIIECTBO. THIBI TKAHEW pacTeHUM, UX
MHOT000pasue, 3HaueHnue, 0COOCHHOCTH CTPOCHHUS. THIBI TKaHEeH )KUBOTHBIX OPraHU3MOB, UX CTPOCHHE U
(GyHKIMH.

JlabopaTopHble U MpakTH4YecKHe padoThl

TkaHU KUBBIX OPTaHU3MOB.

Tema 1.6. Opranbl ¥ cUCTEMBI OPraHoB (3 4)




[Tonsitue «opran». Oprassl IIBETKOBOTO pacTeHus. BHentHee cTpoenue u 3HaueHue kopHs. KopHeBrbie
cucrteMbl. Bunonszmenenus kopueit. Crpoenue u 3HaueHue noodera. [Touka — 3avarounsiii moder. Ctebens
Kak oceBoil opran nooera. [lepensuxenue BemiecTs no ctedmto. Jluct. Crpoenne u pynkun. [Ipocteie u
CJIOXHBIE TUCThA. L[BETOK, ero 3HaueHue 1 CTpoeHue (OKOJIOLBETHUK, THIYUHKH, MECTUKU). COolBETHS.
[Tnoxap1, ux 3HaueHue u pazHoodpaszue. CTpoeHne CeMsH OJHOJOIBHOTO U IBYJOIBHOTO pacTeHuil. CrcTeMbl
opranoB. OCHOBHBIE CHCTEMbI OPTaHOB KUBOTHOT'O OpTraHM3Ma: MUIIEBapUTENbHAS, OTIOPHO-IBUTATEIbHAS,
HEpPBHAsl, SHAOKPUHHAS, PAa3MHOKEHUSI.

JlabopaTopHble U NpakTH4YecKue padoThl

PacrioznaBanue opraHoB pacTeHUH U )KUBOTHBIX.

Tema 1.7. PacTeHus ¥ >KMBOTHBIE KaK 11EIOCTHBIC OPraHU3MBbI (1 )

B3aumocBs3b KIIETOK, TKaHEH U OpraHoB B Opranu3Max. JKuBble OpraHu3MbI U OKpYXKarolias cpea.
Paznen 2. ’ZKuzHeneareJbHOCTH Oprann3mos (184)

Tewma 2.1. [lutanue u nuiieBapeHue (2 4)

CymHoCTh NOHATHS «TUTaHue». OCOOCHHOCTH MUTAHUS PACTUTEILHOTO opranu3mMa. [louBeHHOe MUTaHue.
Boznymnoe nuranue (porocunres). OcoOEHHOCTH MUTAHUS )KUBOTHBIX. TpaBOsIHbBIE )KUBOTHBIE, XUIITHUKH,
TPYIOEIbl; CAMOMOHTEI, mapa3uThl. [TutieBapenue u ero 3naueHne. OCOOCHHOCTH CTPOCHHS
MUIIEBAPUTENLHBIX CUCTEM JKUBOTHBIX. [IumieBapuTenbHbie pepMEHTHI U MX 3HAYCHUE.

JdemoncTpanus

JleiicTBHe kenynoyHOro coka Ha O6emnok. JleficTBue ciitoHbI Ha Kpaxmall. OnbIThI, JOKa3bIBAIOIINE
00pa3oBaHKe KpaxMalia Ha CBETY, MOTJIONIEHUE YTIIEKUCIIOTO Ta3a JUCThSIMU, POJIb CBETA U BOJIBI B )KU3HU
pacTeHuil.

Tema 2.2. JIpixanue (2 4

3nayeHue apixanus. Pons KuciIopoa B mpoliecce pacileruieHuss OpraHu4ecKuX BEIECTB M OCBOOOXKICHUS
sHeprui. [Ipixanue pacteHuid. Poib yCThUII U U€UEBUYEK B JIBIXaHUU PACTECHHM. J[pIXaHUE )KUBOTHBIX.
Opransbl JbIXaHHsI )KUBOTHBIX OPTraHU3MOB.

JdemoncTpanus

OMnBITHI, WJUTIOCTPUPYIOLIUE JIbIXaHUE MPOPACTAIOUINX CEMSH; AbIXaHUE KOpHEH; OOHApYKEHUE YTIIEKUCIIOTO
rasa B BBIJIIXa€MOM BO3/TyXe.

Tema 2.3. [TepenBukeHNE BENIECTB B OpraHu3Me (2 4)

[Tepenoc BemecTB B opranusme, ero 3uadenue. [lepeasmxenue BeniecTs B pacteHud. OCOOEHHOCTH
CTPOEHUS OPraHOB PAacTEHUH, 00eCTIeYnBaIOIINX Mpolecc epeHoca BemecTB. OcoOeHHOCTH MepeHoca
BEIIECTB B OPraHMU3Max KUBOTHBIX. KpoBeHOCHas cuctema, €€ ctpoenue u pyakiuu. ['emomumda. Kposs u
e€ cocTaBHbIE YacTH (IJ1a3Ma, KIIETKA KPOBH).

JdemoncTpanus

OMnBIT, WILTIOCTPUPYIOMIMMA MTyTH MEPEIBUKEHIS] OPraHUYECKUX BEIECTB MO CTEOII0 PACTEHUSI.
Muxkpornpenaparbl «CTpO€HHE KJIETOK KPOBU JISATYIIKI» U «CTpOCHHUE KIETOK KPOBH UETIOBEKAY.
JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

[TepenBuxenune BO/Ibl 1 MUHEPAIBHBIX BEIIECTB MO CTEOIIO.

Tema 2.4. Boinenenne. OOMeH BEIIECTB U SHEPTUH (2 U)

Posnb BeIIENIEHUS B TIpOlIeCcCe )KU3HEAEATEILHOCTH OPraHu3MOB. [IpoIyKThI BBIJICICHHS Y paCTEHUHN U
KUBOTHBIX. Bbienenue y pactenuii. Borgenenue y ;uBoTHBIX. OCHOBHBIE BBIACIUTEIBHBIE CHCTEMBI Y
KUBOTHBIX. OOMEH BEIIECTB U YHEPTHUHU.

Tewma 2.5. OnopHblii cuctemsl (1 4)

3HaueHue OMOPHBIX CUCTEM B JKU3HU OpraHu3MoB. OMOpHbBIE CUCTEMBI pacTeHU. OMOPHBIE CUCTEMBI
YKUBOTHBIX.

JdemoncTpanus

CkeneTsl MileKonuTaromux. Paciuiel kocteil. PakoBuHb MoutocKoB. Kosiekiinyu HaceKOMBIX.
JlabopaTopHble U NpakTH4YecKue padoThl

Pa3Hoobpazue omopHbIX CUCTEM KUBOTHBIX.

Tema 2.6. JIBuxkenue (2 4

JIBukeHHe Kak BayKHEHIIass 0COOEHHOCTD KUBOTHBIX OPraHU3MOB. 3HAYCHHUE JBUTATEIHHON aKTUBHOCTH.
MexaHun3Mbl, 00eCTIEUUBAIONINE ABUKEHUE )KUBBIX OPTaHU3MOB.

JlaGopaTopHble M NPaKTHYECKHUE PA0OTHI

JIBmkeHne nHQY30pUH TYPEIbKH.

[TepemerieHe 10KIEBOTO YEPBS.




Tema 2.7. Peryndnus npoueccoB XU3HeASATEIbHOCTH (2 4)

JKuzHenesaTenbHOCTh OpraHu3ma U €€ CBsI3b C OKpYXarollei cpeaon. Perymsius npoueccon
KU3HEAESITeTbHOCTH OopraHn3MoB. Pa3npaxxumocts. HepBHas cuctema, ocoOeHHOCTH cTpoeHus. Peduekce,
WHCTUHKT.

Tema 2.8. PazmMuoxkenue (24)

buonoruueckoe 3HaueHne pazMHOKeHUs. Buibl pasMHokeHus. becnonoe pa3MHOKEHHE KUBOTHBIX
(meneHue nmpocTennx, MOYKoBaHUE TUAPHI). becrnonoe pasmuoxenue pacrenuit. [lonoBoe pasMHOXKEeHUE
opranu3mMoB. OcoOEHHOCTH OJIOBOTO Pa3MHOXKEHHUS KUBOTHBIX. OpraHsl pa3MHOkeHU. [10o0BbIE KIETKH.
OmnomorBopenue. [TonmoBoe pazmuokenue pacteHuii. Onbuienue. J[BoitHoe omogoTBopeHue. OdpazoBanme
IUIOZIOB U CEMSIH.

JdemoncTpanust

CrniocoObl pa3MHOKeHUS pacTeHuil. Pa3HOOOpasue u cTpoeHue COLBETHIA.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

BereratuBHO€E pa3sMHOKEHUE KOMHATHBIX PACTCHUM.

Tema 2.9. Poct u passurue (2 1)

Poct u pa3Butue pacrenuil. UnapuBuayansHoe pazsutue. Pacipoctpanenue miooB v ceMsaH. CocTosiHue
MIOKOSI, €0 3HAaYeHHUE B )KM3HU PAaCTeHH. YCIOBUS MpopacTaHus ceMsH. [Iutanue u pocT mpopoCTKOB.
Oco0OeHHOCTH pa3BUTHS )KMUBOTHBIX OPTaHU3MOB. PazBuTre 3apojpiiia (Ha IpUMepe JaHIIETHUKA).
[TocTamOpHroHaIbHOE pa3BUTHE )KUBOTHBIX. [IpsiMoe u HenmpsiMoe pa3BUTHE.

JdemoncTpanus

CrniocoObl pacipocTpaHeHUs IJI0J0B U ceMsiH. [IpopacTanue cemsiH.

JlabopaTopHble U NpakTH4YecKue padoThl

[Tpsimoe u HempsMOe pa3BUTHE HACEKOMBIX (Ha KOJJIEKIIMOHHOM MaTepuare).

Tema 2.10. OpranusM kak eaunoe nenoe (1 1)

B3aumocBs3b KIETOK, TKaHEH 1 OpraHOB B OpranuimMe. PerynstopHas 1esaTelbHOCTh HEPBHOU U
rymopaibHoi cucteM. Opranusm QpyHKIIMOHUPYET Kak equHoe 1eiaoe. OpranuzM — OnoJornyecKas
cucTema.

Pa3nen 3. Opranusm u cpena (2 4)

Tema 3.1. Cpena oburanus. PakTopsl cpenst (1 4)

Bnusiaue (akTopoB HEKMBOW MPUPOABI (TEMITEPATYpPHI, BIAXKHOCTH, CBETA) HA )KUBBIE OPTaHNU3MBI.
B3aumocBs3u KUBBIX OPTaHU3MOB.

JdemoncTpanus

Komieknuu, nimocTpupyroIye SKOJOTHIeCKUE B3aUMOCBSI3H KUBBIX OPTaHU3MOB.

Tema 3.2. IIpupoansie cooOuiecTna (1 1)

[TpupomHoe coobmiecTBo. Jkocuctema. CTpyKTypa U CBSI3U B IPUPOAHOE coodiecTe. Llenu mutanus.
JdemoncTpanus

Monenu 3KOTOrHYecKUX CUCTEM, KOJUIEKIIMH, WILTIOCTPUPYIOIINE MUIIEBbIE SN U CETH.

Pe3epBHOe Bpemsi — 4u.

«buosorusi. MHorooopasue »KuBbIX Opranu3mos. 7 kiaace» (70 4, 2 4 B Hexe110)
Bgenenue (3 4)

Mup KUBBIX OpPraHU3MOB. YPOBHU OpTaHHU3AIMH U CBOMCTBA KUBOT0. DKOCUCTEMBI. buocdepa —
r700aTbHast SKOJIOTHYEeCKasi CHCTeMa; TPaHHIIbI U KOMIIOHEHTHI Onocdepsl. [IpuanHbl MHOTO0Opasus KHUBBIX
OpraHu3MoB. DBOMIOIMOHHAs Teopus Y. JlapBuHa 0 MpUCIIOCOOIEHHOCTH K pa3HOOOPa3HBIM YCIOBUSM
cpenpl ooutanus. EctecTBeHHas cuctema KiaccuUKaIK Kak OTpayKeHHE TPOoIIecca IBOITIOIHN
OpTaHHU3MOB.

Pasnen 1. HapcTBo [Ipokapuotsl (3 4)

Tema 1.1. MHoroo6pasue, 0COOEHHOCTU CTPOESHUS ¥ NPOUCXOXKICHUE MPOKAPUOTUIECKUX OPraHU3MOB (3 u)
[Tpoucxoxxnenue u 3Bosonus 6akTepuii. OOIIME CBOMCTBA MPOKAPUOTHUECKUX OPraHu3MOB. MHOTOOOpa3ue
dopm Oaktepuit. OcoOeHHOCTH cTpoeHUs OakTepuanbHOU KieTku. [loHsaTrue o Tumax oOMeHa y mpoKapuoT.
OCOOEHHOCTH OpPTaHU3AINH U )KU3HEACATEIBbHOCTH IPOKAPUOT; PACIPOCTPAHEHHOCTH U POJIb B OMOIIEHO3aX.
DKonoruyeckas pojib 1 MEAUIIMHCKOE 3HaUeHHe (Ha MpUMepe MpeacTaButenei noanapcrsa Hacrosiue
OaxTepun).

JdemoncTpanus

CrpoeHre KIETOK pa3IUYHBIX MPOKAPHOT.




JlaGopaTopHble M NPaKTHYECKHUE PA0OTHI

3apucoBKa CXEMbI CTPOEHUS MTPOKAPUOTUIECKOMN KIIETKH.

Pa3znea 2. HlapcTBo I'pudsi (4 1)

Tema 2.1. OO1iias xapakTepucTuka rpu0oB (3 )

[Tpoucxoxkaenue u 3Bomtoius TpudboB. Ocobennocmu cmpoenuss Kiemox epu6os. OcHosHbvle yepmul
Op2anu3ayuU MHO20KIemouHulx epu6os. Omoenvt: Xumpuouomukoma, 3ucomuxoma, Ackomuxoma,
Bazuouomurxoma, Omuxoma, epynna Hecosepuennvie epudvli. OCOOCHHOCTH KU3HENCIATEILHOCTH U
pacnpocTtpanenue. Poib rpuOoB B OMOIIEHO3aX U XO3SHCTBEHHOM JIEATEILHOCTH YEIIOBEKA.
JdemoncTpanust

CxeMbl CTpOSHUS TPEACTABUTENEH Pa3TUIHBIX CUCTEMATHYECKUX TPYII TPUOOB, Pa3InYHbIC
npeacTaBUTeNn Hapersa [pudsbl, CTpoeHHe MI0J0BOTO Tela IIISIOYHOro Tpuda.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

CTpoeHue IIECHEBOTO rpuba MyKopa .

PacnosHaBanue Che0OHBIX U AJOBUTHIX TPUOOB .

Tewma 2.2. Jlumaiinukuy (1 9)

[Tonsitue o cumOuo3e. OOIIas XapaKTepUCTHKA TUIIAWHUKOB. THUIIBI CIIOEBHUIIT JIMIIAHUKOB; 0COOEHHOCTH
KU3HENIEATENbHOCTH, PACIPOCTPAHEHHOCTD U AKOJIOTUYECKAs POJIb JIMIIAHHUKOB.

JdemoncTpanust

CxeMbl CTpOEHUS JTUIIAHUKOB, Pa3IMYHBIC MPEACTaBUTETH JIMIIAWHUKOB.

Pa3znea 3. HlapcTBo PacTrenus (16 1)

Tema 3.1. OOuias xapaKTepUCTUKA PACTEHUM (2 1)

PactuTenbHbIil OpranusM Kak 1ejgocTHas cuctema. KieTku, TkaHH, OpraHbl U CHCTEMbI OPraHOB PACTEHHIA.
Perynsnus ®u3HeACSITETLHOCTH pacTeHuid; GUTOropMoHbl. OCOOCHHOCTH KU3HEICATSIILHOCTH PACTCHHIA.
®orocunres. [Turmentsl. CucremMaTuka pacTeHU; HU3IINE U BBICIIUE PACTECHUS.

JdemoncTpanus

Pucynku yyeOHUKa, TOKa3bIBAIOIINE OCOOEHHOCTH CTPOSHUS U KU3HEEATEIbHOCTH Pa3TUYHbBIX
npeCcTaBUTENeH HapcTBa pacTeHUi. CXeMbl, OTpa)karolllie OCHOBHBIE HAPaBIICHUS SBOIIOIUN
pacTUTEIbHBIX OPTaHU3MOB.

Tewma 3.2. Huzmme pactenust (2 4)

Bonopocau kak apeBHelnas rpynmna pactennii. O0mas xapakreprucTruka Bogopocieii. OcoOeHHOCTH
cTpoenus Tena. OHOKIETOYHbIE U MHOTOKJIETOYHBIE BOAOPOCIH. MHOr000pa3ue BoJopOCieit: OTaebI
3enéusie Bomopociu, bypeie Bogopocnu u Kpacusie Bomopociu. PactipocTpaneHue B BOAHBIX U HA3€MHBIX
OuMol1IeHO3aX, FKOJIOTUYecKas poiib Bojgopociel. [IpakTuieckoe 3HaueHuE.

JdemoncTpanust

CxeMmbl CTpOeHUS BOJOPOCIIEH pa3InYHbIX OT/IEIIOB.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

HM3ydeHne BHENIHETO CTPOEHUS BOXOPOCTIEH .

Tewma 3.3. Briciiue ciopoBsle pactenusd (4 1)

[Ipoucxoxaenre u o0Ias XapaKTEePUCTHKA BRICITNX pacTeHnid. OCOOCHHOCTH OpTaHU3AINH U
WHIMBHUIYaIbHOTO Pa3BUTHA BhICIINX pacTeHuil. CriopoBbie pacTeHus. OO0Iias xapakTepucTuKa,
npoucxoxaenue. Otaen MoxoBuaHbIe; 0COOCHHOCTH OpTraHU3alliH, )KU3HEHHOTO KA. PacripocTpanenue
u pousib B 6uonieHo3ax. Otaen [lnaynoBuaHbIe; 0COOEHHOCTH OpPTaHU3AlNHY, )KU3HEHHOTO KA.
Pacripoctpanenue u poib B Ouorienosax. Otaen XBOIIEeBHIHBIC, 0COOCHHOCTH OpTraHU3aIH, )KU3HEHHOTO
ukia. Pacripoctpanenue u pois B Ouonienosax. Otaen [lanopornukosunnsie. [Ipoucxoxaenue u
0COOEHHOCTH OpraHU3aIMy NanopOTHUKOB. JKU3HEHHBIN UK MAanOpOTHUKOB. PacripocTpanenue u poib B
OHolLIEHO3aX.

JdemoncTpanus

CxeMbl CTpOEHUS U )KU3HEHHBIX IIUKJIOB MXOB, XBOIIEH U MJIAYHOB, pa3InYHbIE MPEICTABUTEIN MXOB,
TJIAYHOB M XBOIIEH, CXEMbI CTPOEHUS MalOPOTHUKA; IPEBHUE MAITOPOTHUKOBUIHBIC, CXEMa [IUKJIA PA3BUTHUS
ManopOTHUKA, pa3IMYHbIE TPEICTABUTENN NAlOPOTHUKOBUTHBIX.

JlabopaTopHble U NpakTH4YecKue padoThl

3y4eHne BHENIHETO CTPOEHUS MXa .

HM3yuenne BHENIHETO CTPOEHUS MAOPOTHUKA .

Tewma 3.4. Briciine ceMenHbie pactenud. Otaen ['onocemMeHHbie pacTeHus (2 4)




[TpoucxoxkaeHne 1 0COOEHHOCTH OPraHU3AIMK TOJIOCEMEHHBIX PACTEHUH; CTPOEHHE Tejla, )KU3HEHHBIE

(G opMBI TOTOCEMEHHBIX. MHOTOOOpa3ue, pacpoOCTPAaHEHHOCTh TOJIOCEMEHHBIX, X POJIb B OMOIIEHO3aX U
MPaKTHYECKOE 3HAYCHHE.

JdemoncTpanus

CxeMbl CTPOEHUS TOIOCEMEHHBIX, IIUKJIT Pa3BUTHSI COCHBI, Pa3IMYHBIE MTPEICTABUTENN TOJIOCEMEHHBIX.
JlabopaTopHble U NpakTH4YecKHe padoThl

U3yueHne cTpOEHUs ¥ MHOTOOOPA3Hs TOIOCEMEHHBIX PACTEHUH .

Tema 3.5. Boiciine cemennblie pactenus. Otnen [Tokpeitocemennbie (I1{BeTKOBbIE) pacTeHus (6 4
[TpoucxoxkaeHne 1 0COOEHHOCTH OpPraHU3aIMK MOKPHITOCEMEHHBIX PACTEHUIA; CTPOCHHUE Tella, )KU3HEHHbIE
dopmbl MOKpeIToceMeHHBIX. Kitacesl OHom0bHEIE 1 [IBynonbHBIE. OCHOBHBIE CEMECTBA
MOKPBITOCEMEHHBIX PaCTCHHI (2 ceMelcTBa OTHOMONIBHBIX U 3 CEeMEICTBA BY/IOJIBHBIX PACTCHUN).
MHuoroobpasue, pacnpocTpaHEHHOCTH IBETKOBBIX, HX POJIb B OMOIIEHO3aX, B KH3HU YEJIOBEKA U €ro
XO3SIICTBEHHOM JIESITENIBHOCTH.

JdemoncTpanus

Cxema cTpOeHHUs [[BETKOBOTO PACTEHUS; CTPOSHUS IIBETKA, IMKIT Pa3BUTHS IIBETKOBBIX PacTEHUH (JIBOIHOE
OTUIOZIOTBOPEHHUE ), TIPEACTABUTENH PA3IMYHBIX CEMEUCTB MOKPHITOCEMEHHBIX PACTEHUH.

JlaGopaTopHble M NPaKTHYECKHUE PA0OTHI

3y4eHune CTpOEHHS TIOKPHITOCEMEHHBIX PACTEHHH .

PacnioznaBanue Hanbosnee pacrpocTpaHEHHBIX PACTEHUI CBOEI MECTHOCTH, OTIPEIeICHHUE UX
CHCTEMATHYECKOTO MOJIOKEHHUS .

Paznen 4. HlapcTBo KuBoTHbie (37 1)

Tema 4.1. OOmiast XxapaKTepUCTHUKA JKUBOTHBIX (1 4)

JKvBOTHBII OpraHu3M Kak 1efnocTHas cuctema. KiieTku, TkKaHu, OpraHbl U CUCTEMBI OPIaHOB )KHUBOTHBIX.
Perynsinus xu3HeneaTeTbHOCTH KUBOTHBIX; HEPBHAS U SHAOKpUHHAS peryisiuu. OcoOeHHOCTH
KU3HEAESITETbHOCTH KUBOTHBIX, OTIIMYAIOIINE UX OT MPEACTaBUTENEH IPYTUX APCTB KUBOU MPUPOJIBI.
Cucremaruka >KMBOTHBIX; TAKCOHOMUYECKHE KaTETOPUU; OJHOKIIETOUHBIE 1 MHOTOKJIETOYHbIE
(Oecro3BOHOYHBIE M XOP/IOBBIE) KUBOTHBIEC. B3aMOOTHOIIIEHNUS KUBOTHBIX B OMOIIEHO3aX; TpodUuueckue
YPOBHH U LIETIH TUTAHUSL.

JdemoncTpanust

Pacripenenenne )KUBOTHBIX U PACTEHUH 110 TUIaHETE: OnoreorpapuiecKue 00IacTH.

JlaGopaTopHble M NPaKTHYECKHUE PA0OTHI

AHaIM3 CTPYKTYPBHI Pa3IMYHBIX OMOMOB CYIITM M MEPOBOTO OKEaHa Ha CXeMaX U WILTIOCTPAIIUSX.

Tema 4.2. [ToanapctBo OAHOKIETOYHBIE (2 4)

OO6mas xapakrepucTuka rnpocteimux. Kierka 0JHOKIIETOUHBIX )KUBOTHBIX KaK IIEJIOCTHBIN OpraHUu3M;
0COOEHHOCTH OpraHM3aIMH KJIETOK MPOCTEHIINX, CIIeIuaNbHbIe OpraHouabl. Pa3zHooOpasue mpocTelmx u
UX pOJib B OUOIIEHO3aX, JKMU3HU YEJIOBEKA U €ro XO3sIMCTBEHHOM nesaTenbHoCcTU. Tun CapKoKIyTHKOHOCIIBI,
MHOTo00pasue (opM CapKOAOBBIX U KI'YTUKOBBIX. Tyl CHOPOBUKHU; CIOPOBUKH — Mapa3UThl UEIOBEKA U
XKHUBOTHBIX. OcoOeHHOCTH OopraHu3anuu npeacrasuteneii. Tun Mudy3zopun. MHoroo6pasue nHdpy3opuii u
UX POJib B OMOIIEHO3aX.

JdemoncTpanus

Cxembl cTpoeHUs aMeObl, IBIVICHBI 3e1EHON U HHPY30pun Ty(enbKu, MPEACTaBUTETH PA3TUUYHBIX TPy
OJIHOKJICTOYHBIX.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

Crpoenne amEOBI, IBITICHBI 3€IEHON U MH(Y30pHH TY(HETbKH.

Tema 4.3. [TomnapctBo MHoroknetounsle (1 1)

OO6m1as XxapakTepUCTUKAa MHOTOKJIETOUHBIX dKUBOTHBIX; TUITBI CUMMETpHH. KIIeTKH U TKaHU KUBOTHBIX.
[Tpocreiinie MHOTOKJIETOUHbIE — T'YOKH; UX PAcIpOCTPaHEHUE U SKOIOTUYECKOE 3HAUCHHE.
JdemoncTpanus

Turnbl CHMMETPUHU Y MHOTOKJIETOYHBIX KHBOTHBIX, MHOT00Opasue TryooK.

Tema 4.4. Tun KumieunomnosoctHbie (3 1)

Oco0eHHOCTH OpraHU3aIMH KUIIEYHOIOIOCTHBIX. becrnonoe u nonoBoe pasmMHokeHue. MHorooopasue u
pacnpoCTpaHeHHEe KUIIIEYHOTIOIOCTHBIX; THIPOUTHBIC, CIIU(OUTHBIC U KOPAJIJIOBBIE TIOJIHIIBL. PONb B
IPUPOTHBIX COOOIIECTBAX.

JdemoncTpanus




Cxema cTpOeHHUS THAPBI, MEAY3bl U KOIOHUH KOPAJJIOBBIX MOJIUMOB. brorieHo3 kopamioBoro puda.
Bneminee v BHyTpeHHEE CTPOCHUE KUIIIEYHOIIOIOCTHBIX.

JlaGopaTopHble M IPaKTHYECKHE PA0OTHI

N3ydeHne 1rakaToB v TaOUI, OTPAKAIONINX X0/ PETeHEePaIlui Y THIIPHI.

Tema 4.5. Tun [Tnockue yepsu (2 4)

Oco0eHHOCTH OpTaHU3aINH IUIOCKUX YepBei. CBOOOIHOKUBYIIINE PEeCHUYHBIE YepBU. MHOT0OO0Opasne
PECHUYHBIX YepBel U UX poJib B OuoteHo3ax. [Ipucnocobnenus Kk mapasuTu3My y IIOCKUX YepBei; KIacchl
Cocanpbmuku 1 Jlentounslie yepBu. [IoHsATHE O )KU3HEHHOM IIHUKIIE; [IUKJIbI PA3BUTHS IEYEHOUHOTO
cocalbluKa U Obrubero 1enHs. MHOTooOpasue MI0CKUX YepBel-nmapa3suToB; Mepbl NPOGUITaAKTUKU
napa3uTapHbIX 3a0071€BaHUH.

JdemoncTpanust

CxeMBbI CTpOeHHS TUIOCKUX YepBel, BEAYIIUX CBOOOIHBIN M Mapa3uTHYecKuii 00pa3 xu3Hu. Pasnuaneie
MPEICTaBUTENN PECHUYHBIX YepBel. CXeMbl )KU3HEHHBIX ITUKJIOB MEYEHOUYHOTO COCANBIINKA U OBIYHETO
LETTHS.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

JKuzHeHHbIE IUKIIBI TEYEHOUYHOTO COCATBIUKA U OBIUBETO LIETIHS.

Tema 4.6. Tun Kpyrneie yepsu (1 4)

Oco0OeHHOCTH OpraHU3aIuH KPYTJIBIX YepBeil (Ha mpuMepe 4elioBedecKoi ackapuapl). CBOOOTHOKUBYIITHE U
napasuTHYECKHUe Kpyriible yepBU. LIUKIT pa3BUTHS YyeI0BEYECKON acKapuIbl; MEepbl TPODUITAKTUKI
ackapu103a.

JdemoncTpanust

Cxema CTpOEHHUS U IIUKJ pa3BUTHUS YEIOBEUECKOM acKkapuibl. Pa3nuuHbie CBOOOTHOXKHUBYIITUE U
napasuTHieckue GopMbI KPYTJIbIX YEPBEH.

JlabopaTopHble U NpakTH4YecKue padoThl

JKW3HEHHBIN UK YE€TTOBEYECKON acKapHuIbl.

Tema 4.7. Tun Konbuateie yepBu (3 1)

OcoOeHHOCTH OpraHU3aIUH KOJNBYATHIX YepBel (Ha MpuMepe MHOTOIIETHHKOBOTO YepBsI HEpEU bl );
BTOpPHUYHAS MTOJIOCTH Tea. MHOT00Opa3ue KObUaThiX YepBeii; MHOTOIETHHKOBEIC U MAJIONIETHHKOBBIC
KOJIbYaThIe YEPBH, MUSBKH. 3HAUYCHHE KOBUAThIX YepBel B OMOIIEHO3aX.

JdemoncTpanus

Cxema CTpOeHHsI MHOTOILIETUHKOBOTO M MAJIOIIETUHKOBOTO KOJIBYATBIX YepBeil. PaznuuHble mpencTaBuTenu
tuna Konmpyateie 4yepBu.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

Bnemnee crpoeHue J0XKAEBOTO YEPBSI.

Tema 4.8. Tun Momtrocku (2 9)

Oco0OeHHOCTH OpraHU3aIMi MOJUTIOCKOB; CMEIIIaHHAas TI0JI0CTh Teya. MHOrooOpa3ne MOJUTFOCKOB; KIIaCChI
bproxonorue, JIBycTBOpuaThie U [ 0I0BOHOTHE MOJUTFOCKHU. 3HAU€HUE MOJUTIOCKOB B OHoIieHO3aX. Pojib B
JKA3HU YEJI0BEKA U €r0 XO35IMCTBEHHOM AESTEIbHOCTH.

JdemoncTpanust

Cxema cTpoeHust OpIOXOHOTHUX, IBYCTBOPUYATHIX M TOJIOBOHOTUX MOJUTFOCKOB. PaznuyHbie npeacTaBuTeNn
THUIIa MOJUTIOCKOB.

JlabopaTopHble U NpakTH4YecKue padoThl

Breninee ctpoeHre MOJUTIOCKOB.

Tema 4.9. Tun Ynenncronorue (7 4)

[Ipoucxoxxaenre 1 0COOEHHOCTH OpraHU3alMK WIEHUCTOHOTMX. MHOroo0pasue 4ieHUCTOHOTMX; KJIacChl
Pakoobpaznsie, [TaykooOpasusie, Hacekombie 1 MuoroHokKkH. Kitacc PakooOpasubie. OOrmas
XapakTepUCTHKa Ki1acca pakooOpa3HbIX Ha MPUMEPE PEYHOTo paka. Beiciime u HU3IINE paKy.
Mmuoroo6pasue 1 3HaueHne pakooOpa3HbIX B Onorenosax. Kimacce [Taykoobpasneie. O01ias xapakTeprucTuka
naykooOpasHsix. [layku, ckopnuoHsl, Kien. MHOrooopasue u 3HaueHUe MaykooOpa3HbIX B OMOIIEHO3aX.
Knacc Hacekombie. MHOrooOpasue Hacekombix. O0I1as xapakTepuCcTHKA KJIacca HACEKOMBIX; OTPSIIbI
HACEKOMBIX C MOJIHBIM M HEMOJIHBIM NpeBpalnieHneM. MHorooopasue 1 3Ha4YeHHEe HACEKOMBIX B OMOIIEHO3aX.
MHOTOHOXKH.

JdemoncTpanus



Cxema cTpoeHus peyHoro paka. Pa3nuynble mpeacTaBUTeNy HU3IMIMX U BBICHINX pakooOpa3HbIx. CxeMa
CTpPOEHHMS MayKa-KpecToBuKa. Paznuunsie mpencrasutenu kiacca [laykooopasusie. CxeMbl CTPOEHHUS
HACEKOMBIX Pa3IUYHBIX OTPSJIOB.

JlabopaTopHble U NpakTH4YecKue padoThl

3y4eHne BHENIHETO CTPOEHUS M MHOTOOOPa3Hs YWIEHUCTOHOTHUX .

Tema 4.10. Tun Urnokokue (1 9)

Obwas xapakmepucmuxa muna. Muo2oobpasue uenokosxcux, knaccoel Mopckue 36€30b1, Mopckue edxcu,
Tonomypuu. Mnocoobpazue u sKonocuyeckoe sHaveHue.

JdemoncTpanust

Cxembl cmpoeHust MOPCKOU 36€30bl, MOPCKO20 exca u conomypuu. Cxema npuooHH020 OUOYeHOo3qA.
Tema 4.11. Tun Xopnossle. becuepennsie (1 1)

[IpoucxoxxaeHue Xop0BBIX; MOATUIIBI OeCUEPENHBIX U MO3BOHOYHBIX. OO0IIast XapaKTepruCTHKA TUTIA.
[Tontun becuepenHble: TaHIIETHUK; 0COOEHHOCTH €r0 OPraHU3allii U PacpOCTPAHEHHUS.
JdemoncTpanus

Cxema cTpoeHus JaHneTHuka. Cxema Mmetamopdo3a y aciuauii.

Tema 4.12. ITonrun [MozBonounsie (Yepennsie). Haaknacc PuiObl (2 u)

OO61mmas xapakTepucTrka Mo3BOHOYHbIX. [Ipoucxoxkaenue po6. OOmias xapakrepucTtuka peid. Kimacenr
XpsieBblie (aKynbl i ckathl) U KocTHBIE ppIOBI. MHOTO0Opa3ue KOCTHBIX PBIO: XPSIIEKOCTHBIE, KUCTETIephIe,
JBOSIKOZIBIIIIAIINE U JTydenepble ppiObl. MHOTOOOpa3ue BUOB U YePThI MIPUCTIOCOOICHHOCTH K Cpefie
oOuTaHus. DKOJOTMYECKOE U XO3SIMCTBEHHOE 3HAUE€HUE PHIO.

JdemoncTpanust

MHoroo6pasue pbi0. Cxema CTpOeHHs KHCTENEePBIX U JTy4enepbiX poIO.

JlaGopaTopHble M NPaKTHYECKHUE PA0OTHI

OCOOEHHOCTH BHEIIHETO CTPOEHHS PHIO B CBS3U ¢ 00pa30M KHU3HH .

Tema 4.13. Knacc 3eMHOBOJIHBIE (2 1)

[TepBrie 3eMHOBOHBIE. O0IIas XapaKTEPUCTUKA 36MHOBOHBIX KaK MEPBBIX HA3€MHBIX MTO3BOHOYHBIX.
becxBocTble, XxBocTaThie U Oe3HOTHE aM(uOum; MHOrooOpasue, cpeia 0OUTaHUs U IKOJIOTUYECKUE
ocobeHHocTr. CTpyKTypHO-(DYHKITMOHATFHAS OPTaHU3AIHS 36MHOBO/IHBIX HAa TIPUMEPE JISTYIIKH.
DKonoruyeckasi pojib U MHOT00Opa3re 3eMHOBOTHBIX.

JdemoncTpanus

Mmuoroo6pasue ampubuii. CxemMbl CTPOEHHUS KUCTENEPHIX PHIO M 3¢ MHOBOIHBIX.

JlabopaTopHble U NpakTH4YecKue padoThl

OCOOEHHOCTH BHEIIHETO CTPOEHUS JIATYLIKH, CBA3AHHBIE C €€ 00pa3oM KU3HU .

Tema 4.14. Knacc IIpecMmbikatonuecs (2 1)

[Tpoucxoxkaenue pentunuii. OO1Iast XapaKTepUCTHKA MPECMBIKAIOIIMXCS KaK IEPBUYHOHA3EMHBIX
KUBOTHBIX. CTPYKTYpHO-(PYHKIIMOHAJIbHAS OPTaHU3AIMs TPECMBIKAIOIIUXCS HA IPUMEPE SIEPHUIIBI.
YemryifuaTbie (3MeH, SAMIEPUIIBI U XaMEJICOHBI ), KPOKOAWJIBI U uepenaxu. PacnpocTpanenne 1 MHOrooOpasue
(dopM pENTHITHIA; TTOJIOKEHUE B SKOJIOTHIECKUX CHCTEMaX. BrIMepIue TpyIiibl MPECMBIKAFOIITHXCS.
JdemoncTpanust

MHuoroo6pa3ue npecMbikaronuxcs. CxeMbl CTPOSHUS 3¢ MHOBOIHBIX U PENTHIIHIMA.

JlaGopaTopHble M NPaKTHYECKHUE PA0OTHI

CpaBHUTENBbHBIN aHATTU3 CTPOCHUS CKEJIETOB Uepenaxu, AIepUIlbl U 3MEH.

Tema 4.15. Knacc [Itunel (4 9)

[IpoucxoxxaeHue NTUIl; TEPBONTHIIBI U UX MPEIKU; HACTOSIINE NTUIIBL. Kuiierpypie, Uiy JIeTaronue;
OeckueBble, UK Oeraroliye; MMHIBUHBI, WX TUIaBaroiye nNTUIbl. OCOOEHHOCTH OpraHU3allui U
sKonorudeckas uddepeHpoBKa IeTarIMUX MTUILL (TITHIIBI JIeca, CTETIeH U MyCThIHb, OTKPBITHIX
BO3AYIIHBIX POCTPAHCTB, 00JIOT, BOTOEMOB U MobOepexuit). OXpaHa U MpUBJICUEHUE NTULL; JOMAIIIHNE
nTULbl. Poib NTUL B IpUPOAE, )KU3HHU YEIIOBEKA U €r0 XO35WCTBEHHOW NEATEIIbHOCTH.
JdemoncTpanust

MHuoroo6pa3ue ntun. CxeMbl CTPOCHUS PENTUINI U NITULL.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

OCOOEHHOCTH BHEIIHETO CTPOEHUS TITHIL, CBSI3aHHBIE C MX 00PA30M KHU3HH .

Tema 4.16. Knacc MauekonuTatonme (4 4)

[Ipoucxoxnenue miuexkonurtarmux. [lepsozsepu (yrkoHoc u exuaHa). Husmme 3sepu (cymuarsie).
Hacrosmue 3Bepu (manenTtapueie). CTpyKTypHO-(pYHKIIMOHAIEHBIE 0COOEHHOCTH OpraHU3aIuu




MJIEKOMUTAIONINX Ha MpUMepe co0aku. DKOIOTUYeCKask pOoJib MIEKOMUTAIONINX B MIPOIECCE PA3BUTHS KUBOM
IPUPOJIBI B KaliHO30MCKOM 3pe. OCHOBHBIE OTPS/bI IUIAlIEHTapHBIX MilekonuTaromux: Hacekomosansle,
Pykokpsuibie, ['pei3yHsl, 3aiinieoopasnbie, Xuinele, Jlactronorue, Kuroobpasusie, HemapHokonbITHBIE,
[TapHokonbiTHBIE, [IprMaTs! U 1p. 3HaUEHNE MIIEKONIUTAIOLIUX B IPUPOJIE U XO3SIICTBEHHOM 1€ATEIbHOCTH
yenoBeka. OxpaHa IIeHHBIX 3Bepeil. Jlomanaue MiekonuTaromuye (KPyImHbId 1 MEJIKUNA POTaThlid CKOT |
JPYTHE CENbCKOXO35ICTBEHHbBIE )KUBOTHBIE).

JdemoncTpanust

CxeMbl, OTpaXkaroIIne KOJIOTHIECKyIo U (HepeHIMPOBKY MIIEKONUTAIOMKUX. MHOrooOpasue
MJIEKOTUTAOIINX. CXEMBI CTPOEHUS PENTHUINI U MIIEKONUTAOIINX.

JlabopaTopHble U NpaKkTH4YecKHe padoThl

U3yueHne cTpOEHNUs MIIEKOMHUTAONINX .

PacriozHaBaHue )KMBOTHBIX CBOEH MECTHOCTH, ONIPEAEICHUE UX CUCTEMAaTHUUECKOrO MOJIOKEHUS U 3HAUCHMUSI
B )KU3HU YEIIOBEKA .

Pa3nen 5. Bupycsi (2 1)

Tema 5.1. MHorooGpasue, 0cO6EHHOCTU CTPOEHUS U IPOUCXOKICHUS BUPYCOB (2 4)

O61mas xapakrepuctuka BUpycoB. Mcropus ux oTkpbiTis. CTpoeHHE BUpyca Ha IpUMeEpe BUpyca TabauHOM
Mo3auku. B3anmopelicTBue Bupyca U KJIeTku. Bupycbl — Bo30yauTe N OnacHbIX 3a001€BaHU YelOBEKa.
[Ipodunakruka 3adoneBanus rpunnomM. [IporcxoxaeHne BUPycoOB.

JdemoncTpanust

Monenu pa3InyHbIX BUPYCHBIX yacTHll. CXeMbl B3aUMOAEHCTBUS BUPYCa U KJIETKH NIPU TOPU30HTAIIBHOM U
BEPTUKALHOM TuUIe nepefaun nHpekuu. CXembl, OTpaskaroline IpoIecC pa3BUTHsI BUPYCHBIX
3a00s1eBaHUI.

Bakouenne (1 4)

OcCo0eHHOCTH OpTaHU3aAIMH U MHOTO0Opa3ne KUBBIX OpraHu3MoB. OCHOBHBIE 00JaCTH PUMEHEHUS
OHMOJIOTMUECKHUX 3HaHUH B TPAKTHUKE CEIbCKOTO XO3SICTBA, B Psijie OTpaciiell MPOMBIIUIEHHOCTH, IPH OXpaHe
OKpY>KaIoIllel Cpe/bl U 37J0POBbsI YEIOBEKA.

Pe3zepBHOe Bpemsi — 4 4.

«buogaorusi. Yenosek. 8 kiaace» (72 4, 2 4 B He1e110)

Pa3nen 1. MecTo 4eJioBeka B cCTeMe OPraHN4YecKoro Mupa (2 4)

UYenoBek Kak 4acThb KUBOM NPUPOABI. MeCTO 4esloBeKa B CUCTEME OPraHU4eCKOro Mupa. YepTsl CXoAcTBa
YeJI0BEeKa U )KUBOTHBIX. CXO/ICTBO M pa3Myus YeJIOBEKa U 4eJI0BEKOOOpa3HbIX 00e3bsH. Henosek
pa3yMHBIN.

JdemoHcTpanus

CkeneTsl 4e0BeKa U MO3BOHOYHBIX. TaOHIIbI, CXEMBI, PUCYHKH, PACKPBIBAIOIIIUE YEPTHI CXOACTBA YEJIOBEKA
Y )KMBOTHBIX.

Pasnen 2. [Ipoucxoxaenne yesoBeka (2 4)

Bbuonorudeckue u conuagbHble PAKTOPBl AaHTPOIOCOLMOTeHe3a. DTabl aHTPOIIOreHe3a U (PaKTopbI
CTaHOBJIEHUS YeoBeKa. Packl yesnoBeka, UX MPOUCXOKACHHUE U €IUHCTBO.

JdemoHcTpanus

Monens «IIponcxoxnenue yeaoBeka». Mozien ocTaTKOB MaTepUaIbHON NEPBOOBITHON KyJIbTYpPhI YEIOBEKA.
N300pakeHue npeacTaBuTeNel pa3IMyHbIX pac 4eJ0BeKa.

Pasnen 3. KpaTrkasi ucropusi pa3BuTHs 3HaHUI 0 CTPOeHUM U (PYyHKIUSIX OPraHu3Ma desaoBeka (7 1)
Hayku o yenoBeke: anatomus, GpU3n0I0THs, TUrHeHa. Benukue anatomsl 1 pusnonoru: I'unmnokpar,
Kiapnnii 'anten, Auapeac Besanmid.

JdemoncTpanus

[TopTpeTs! BENMMKUX YUEHBIX — aHATOMOB H (DU3HOJIOTOB.

Pa3nen 4. O0muii 0030p ctpoeHusi U GyHKIMH OPraHu3Ma 4esaoBexa (4 1)

Kinerounoe ctpoenue oprannsma. TkaHu: snuTenuanbHble, COSAUHUTEIbHBIC, MBILICUHbIE, HEPBHASL.
Opransl yenoBedeckoro opranuzMa. CUCTEMbI OpraHoB. B3anMOCBsA3b OPraHOB M CUCTEM OPTaHOB Kak
OCHOBA I'OMEOCTAa3a.

JdemoncTpanus

CxeMbl CTpOEHUS CUCTEM OPraHOB YEJIOBEKA.

JlabopaTopHble U MpakTH4YecKHe padoThl

N3ydeHne MUKPOCKOMUYECKOTO CTPOCHHUS TKAHEH.



PacnioznaBanue Ha TabnuIaX OPraHOB U CUCTEM OPTraHOB.

Paznen 5. Koopaunauus u peryasinus (10 1)

['ymopanpsHas perymsiius. XKene3sl BHyTpeHHEH cekpennn. [ OpMOHBI ¥ X POJIb B OOMEHHBIX MPOIeccax.
HepBHo-rymopanbHas perymnsuus.

JdemoncTpanust

CxeMmbl CTpOEHUS SHOKPUHHBIX Xkele3. TaOnuiibl, HIUTIOCTPUPYIOLINE CTPOCHHUE, OMOIOTHYECKYIO
AKTUBHOCTH M TOYKU MPUIIOKEHHSI TOpMOHOB. DoTorpaduu 60NBHBIX € Pa3IMYHBIMUA HAPYIICHUSIMU
(GYHKIUI SHIOKPHHHBIX JKEJe3.

Hepsnas perynsnus. 3HaueHrne HepBHOU cucTeMbl. LleHTpanibHas u nepudepudeckas HEpBHbIE CUCTEMBI.
BereratuBnas 1 coMaTuueckas 4acTH HEpBHOU cucteMbl. Pedriekc; mpoBeneHre HEPBHOTO UMITYJIbCA.
CtpoeHue u GyHKIIMHU CIUHHOTO MO3T'a, OTENIOB TOJIOBHOTO MO3Ta. bolblne nonymapusi To0OBHOTO MO3Ta.
Kopa 6onpmux nonymapuii. 3HaueHre KOpbl OOJIBIINX MOTYIIApUNA U €€ CBSI3U C IPYTMMHU OT/IEIaMU MO3ra.
Opransl 4yBCTB (aHANIM3ATOPHI), UX cTpoeHue U pyHkuuu. CTpoeHue, GyHKIUN U TUTHEHA OPTaHOB 3PEHUS.
Crpoenue u pyHkunu opraHoB ciyxa. [Ipenynpexnenne Hapymenuit ciyxa. Opransl ocsizaHus, BKyca,
o0OoHsHUS. ['UrneHa opraHoB 4yBCTB.

JdemoncTpanus

Monenu roIoBHOTO MO3ra, OpraHOB YyBCTB. CXeMbl pepIeKTOPHBIX AYyT 0e3yCIOBHBIX pehIeKCoB.
JlabopaTopHble U NpakTH4YecKue padoThl

W3ydeHue TooBHOTO MO3ra yesioBeKa (110 MyJsiKaM).

N3yuenue nusmeHeHus pa3Mepa 3padka.

Pa3znea 6. Onopa u auxenue (8 4)

Ckenert uenoBeKa, ero OT/AEbl: OCEBOM CKEJIET, CKEJIET MOsICOB KOHEUYHOCTeH. OCOOEHHOCTH CKeNeTa
YEJI0BEKa, CBA3AHHBIE C TPYAOBOH AEATEIBHOCTBIO U NPAMOX0KIeHHEM. COCTaB U CTPOCHHE KOCTEM:
TpyOuaThie ryduaTsie KocTu. PocT kocteil. Bo3pacTHbIe n3MEHEHHs B CTPOCHUHU KOCTEeH. THUITBI coeTMHEeHuUs
KocTel. 3a00MeBaHuUS OMOPHO-/IBUTATEILHONM CUCTEMBI U MX NpoduiIakTHKa. MblllIeyHas CUcTeMa.
Crpoenue u pazButue MbI. OCHOBHBIE TPYIITBI MBI, UX (GyHKIKK. PaboTa MBIIII; cTaTHYeCcKas 1
TUHaMH4YecKasi Harpy3ku. Poiis HEpBHOM cHCTEMBI B PErylsuy paOOThl MBIIIIL. Y TOMJIEHHE MBIIII, POJIb
AKTUBHOTO OT/IbIXa B BOCCTAHOBJIEHUH aKTUBHOCTHU MBILIEYHOW TKaHU. 3HaU€HUE (PU3NYECKON KYJIbTYpPhI U
peXHUMa TpyJia Ijs MPaBUILHOTO (hOPMUPOBAHUS OTIOPHO-ABUTATEIbHON CHCTEMBI.

JdemoncTpanus

Ckerner yenoBeka, OTAENbHbIX KocTel. Pacimiibl kocteit. [IpuémMbl okazaHus nepBoi NOMOIIU IPH
HOBPEXACHUSX (TpaBMax) OMOPHO-ABUTaTENbHON CUCTEMBI.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

N3yueHne BHEITHETO CTPOEHUS KOCTEM.

W3mepeHne Macchl U pOCTa CBOETO OpraHu3Ma.

BrlsiBneHMe BIUSHUSA CTATUCTUYECKON M TUHAMUYECKON paOOThl HA YTOMJIEHUE MBIIIIIL.

Pa3znes 7. BuyTpennsisi cpena opranusma (3 4)

[MonsTne «BHYTpeHHss cpenay. Tkanesas kuakocTb. KpoBb, €€ cocTaB v 3HaYeHHE B 00€CIIEUeHUN
KU3HEAESITeTbHOCTH opraHu3ma. KiierouHsie 31eMeHThl KPOBH: SPUTPOIUTHI, IEHKOLUUTHI, TPOMOOIUTHI.
[Tna3ma kpoBu. CBEpThiBanue KpoBH. I pymnmsl kpoBu. Jlumda. Ummynuter. UHekmonHbIe 3a001eBaHMS.
[Ipenynpenurensubie npuBuBKH. [lepenuBanue kpoBu. JIoHOPCTBO. 3Hauenue pabom JI. I[lacmepa u

U. U. Meunukosa 6 obnacmu ummyrHumema.

JdemoncTpanust

CxeMblI 1 TaOIUIIBI, TOCBAIEHHBIE COCTABY KPOBH, TPYIIIaM KPOBH.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

N3ydyeHrne MUKpOCKOITMYECKOTO CTPOEHUSI KPOBHU.

Pa3znea 8. Tpancnopr BemecTs (4 1)

Cepare, €ro cTpoeHHe U Peryisius esTeIbHOCTH. BONbIIoi 1 Mablii Kpyru KpOBOOOPAIICHHUS.
Jlumdoobpamienue. JIBmkenne KpoBu 1o cocyaam. KpossiHoe naBienue. 3a0oneBaHus OpraHoB
KpPOBOOOpAIIEHHUs, UX MTPEAYTIPEKICHUE.

JdemoncTpanust

Mopuens cepna yenoBeka. TaOmuIbl 1 CXeMbl, HIUTIOCTPHUPYIOLIHE CTPOSHHUE KIETOK KPOBU M OPTaHOB
KpPOBOOOpAIIICHHUS.

JlabopaTopHble U NpakTH4YecKue padoThl

N3mepeHne KpOBSIHOTO JaBJIEHUS.



Ornpenenenure nysibca v MOACYET YNCTIA CEPICYHBIX COKPAILICHUMN.

Paznen 9. ibixanue (5 4)

[TorpebHOCTH Opranu3Ma yesnoBeka B KUCI0poe Bo3ayxa. OpraHbl AbIXaHUs, UX CTpOEHHUE. J[pIxaTenbHbIe
nBokeHus. ['a3000MeH B JIETKuX, TKaHsAX. [lepeHoc ra3oB spuTpOIMTaMu M IIa3MOi KpoBH. Perymsmus
npixanus. VckyccTBeHHOE JpixaHue. ['onocoBoii anmnapar.

JdemoncTpanus

Mopnenu ropranu, 1€rkux. CxeMbl, WITIOCTPUPYIOIINE MEXAHU3M BJI0Xa U BbII0XA, TPUEMBI
MCKYCCTBEHHOTO JIbIXaHUSI.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

OrpesienieHre YaCTOThI IbIXaHMUSL.

Paznea 10. ITumeBapenne (5 4)

[MuTarenbHbIe BeliecTBa U MUIIEBbIE MPOAYKTHI. [1oTpeOHOCTD YenoBeKa B MHIIE U MUTATEIEHBIX
BeniecTBax. Butamunsl. [Tumesapenue. Ctpoenue u GyHKIIMH OpraHoB nuieBapenus. [lumeBaputenbable
JKeJe3bl: IEUEHb U MOKENTyI0UHasl JKene3a. DTalbl IpoleccoB nuuieBapenus. Mccredosanus

U. I1. Ilasnosa 6 oonacmu nuwesapetus.

JdemoncTpanus

Mopnens Topca yenoBeka. Myssiku BHYTPEHHUX OPTraHOB.

JlabopaTopHble U NpakTH4YecKue padoThl

BosneiicTBue xenyI09HOro coka Ha OeNKH, CIIFOHBI — Ha KpaxMal.

Omnpenenenre HOPM pallMOHATIBHOTO MUTAHUS.

Pa3znes 11. O0OMeH BemecTB v Hepruu (2 1)

O61as xapakrepucTuka oOMeHa BellecTB U sHepruu. [lnactuueckuii u s3HepreTnyeckuii 0OMeH, ux
B3aUMOCBS3b.

Butamunsbl, ux poas B 0OMeHe BeiecTB. [ umoButaMuuos. [ unepBuraMuHo3.

Koneunslie npoaykTsl 0OMeHa BemecTB. Opransl BoigeneHus. [louku, ux crpoerue u QyHKIIH.
O6pa3oBanue Mouu. Poib K0kH B BBIBEZICHUH U3 OpraHU3Ma MpoyKTOB 0OMEHa BEIIECTB.

JdemoncTpanust

Mopnens nouex.

Pa3znea 13. Ilokpossl Teda (3 4)

Crpoenue u pyHKIMU KOXKU. Posib KOXKH B Terioperyisiuuu. 3akaauBanue. | uruennueckue TpeOoBaHUs K
ofiex e, 00yBHU. 3a00eBaHMs KOKU U X TIPEIYTPEKICHUE.

JdemoncTpanus

CxeMbl, WIUTIOCTPUPYIOIINE CTPOCHUE KOKHBIX TOKPOBOB UEJIOBEKA, IPOU3BOIHBIE KOXKH.

Pasnen 14. Pasmuoxenue u pa3sutue (3 4)

Cucrema opraHoB pa3MHOXKEHUS: CTpoeHue U ruruena. OmionoTsopeHue. BHyTpuyTpobHOe pa3BuTHe,
ponsl. Jlaktanus. Poct u pazButue pe6énka. [InanupoBanue ceMbH.

Pa3znes 15. Boiciiasi HepBHAasi 1eSITEJIbHOCTD (5 1)

Pediekc — ocHOBa HepBHOM AeaTenbHOCTH. HMccrnedosanusn U. M. Ceuenosa, U. I1. [lasnosa,

A. A. Yxmomckoeo, I1. K. Anoxuna. Bunsl pednexkcoB. @opmel moBeneHuss. OCOOCHHOCTH BBICIICH HEPBHOMN
JIeATEIIbHOCTHU U NIOBEIeHUs uenoBeka. [lo3HaBarenpHble nponeccebl. TopmokeHue. Tuibsl HEpBHOM CUCTEMBI.
Peus. Meinnenne. Co3znanue. buonornyeckune putmol. CoH, €ro 3Hau€HUE U TUTHeHa. [ uruena
yMcTBeHHOTO TpyAa. [TamsaTe. Omounn. OcoOeHHOCTH ICUXHUKH YEJIOBEKa.

Pa3znes 16. YesnoBek u ero 310poBbe (4 1)

CobmoeHne caHUTapHO-TUTHEHNYECKUX HOPM U IIPAaBUJI 37I0pPOBOro 00pasa ku3Hu. Oka3aHue nepBoi
JOBpaueOHOM MOMOIIIH MTPH KPOBOTEUEHUH, OTPABJIICHUN YTapHBIM T'a30M, CIIACEHUHU YTOMAOIIETo, TpaBMax,
oKorax, 0OMOpOKEHUH. YKPEIUIEHNE 3/I0POBbs: IBUraTeNIbHAs aKTUBHOCTD, 3aKajinBaHue. MakTopbl pucka:
CTPECCHI, TUIIOIMHAMUSI, TIepeyTOMIIEHUE. BpeiHble IPUBBIUKY, UX BIUSHUE Ha 3JOPOBbE YEIOBEKA.
UYenosek u okpyxaromias cpena. Okpyxkarorias cpejia Kak HCTOYHHUK BellecTB U sHeprun. Cpena oOuTanusl.
[IpaBuna noBeneHUs YETIOBEKA B OKPYKAIOILIEH Cpesie.

JlabopaTopHble U NpakTH4YecKue padoThl

N3yyenne npuéMOB OCTAHOBKHU apTEPUAIBLHOTO U BEHO3HOTO KPOBOTECUEHHIA.

AHanu3 M OlleHKa BIIVMSIHHS HA 3JTOPOBBE UeIOBeKa (PAKTOPOB OKPYKAIOIIEH CPEIBI.

Pe3zepBHOe Bpemss —9 yacoB.

«buojsorusi. O01Me 3aKOHOMEPHOCTH. 9 Ky1ace» (68 4, 2 4 B Hee110)



Beenenmne (1 4)

Mecto Kypca B CHCTEME €CTECTBEHHOHAYYHBIX JUCIUIUINH, a TAKXKe B OMOJIOoTHYecKuX Haykax. Llemu u
3a/1aud Kypca. 3HadeHue peaMeTa Jijisl IOHUMaHUs €IUHCTBA BCETo KUBOTO U B3aMMO3aBHCHUMOCTH BCEX
gacTeir Onocdepsl 3eMIIu.

Paznea 1. IBosonusi ;kuBoro Mupa Ha 3emie (21 4)

Tema 1.1. MHorooGpasue HBOro MUpa. YPOBHH OPTaHU3AIIMU U OCHOBHBIC CBOWCTBA KHBBIX OPraHU3MOB
(24)

YpoBHM OpraHu3allK )KU3HU: MOJICKYJISIPHO-TEHETUYECKU I, KIIETOUHBIN, TKAHEBBIN, OPraHHbIM,
OpraHU3MEHHBIH, MOMYJISIIIHOHHO-BUIOBOM, OMOTeorieHOTHYeCKUi 1 OnocdepHbiil. ETHHCTBO XMMHUECKOTo
COCTaBa KUBOUM MaTepUN; OCHOBHBIE TPYIITHI XUMUYECKUX HJIIEMEHTOB U MOJIEKYJI, 00pa3yIOIIHe KUBOEC
BeniecTBo 6nocdepsrl. Kiierounoe cTpoeHue opranu3MoB, Hacensomux 3emno. OOMeH BellecTB U
caMoperyJisiius B Ouonoruyeckux cucreMax. CaMoBOCIPOU3BECHUE; HACIEICTBEHHOCTh U U3MEHYMBOCTh
KaK OCHOBa CYILIeCTBOBaHUS XKUBOM Marepun. PocT u pa3zsutue. Pazapaxumocts; hopMel n3dupareabHON
peaKIuu OpraHU3MOB Ha BHEIIIHUE BO3JIEUCTBUSI. PUTMUYHOCTH MPOIECCOB KUZHEIEATETLHOCTH;
OHOJIOrHUYeCcKe PUTMBI U X 3Ha4eHUe. JJUCKPETHOCTD KUBOTO BEIIECTBA U B3aMMOOTHOIICHUS YacTH U
1eJI0ro B OnocucreMax. JHEPro3aBUCUMOCTb KHUBBIX OpraHU3MOB; (GopMbI moTpedienus sueprun. LlapcTsa
YKUBOM MPUPOJIBI; KpaTKasi XapaKTEPUCTUKA ECTECTBEHHOM CUCTEMBI KITAaCCU(UKAIIUH KUBBIX OPTaHU3MOB.
Bunosoe paznoobpasue.

JdemoncTpanust

CxeMbl, OTpaKaroIINe CTPYKTYPHI LAPCTB KUBOU MTPUPO/IBI.

Tema 1.2. PazButre OW0JIOTHH B JIOTAPBUHOBCKUN MTEPHOI (2 4

Paszsumue 6uonocuu 6 dodapsunosckuil nepuod. I ocnoocmeo 6 Hayke npedcmasieHull 00 «U3HAYAIbHOU
YenecoobpasHOCmuy U HeUIMeHHOCMU HCUusol npupoosl. Pabomet K. Jlunnes no cucmemamuxe pacmeHutl u
arcugomuwix. Ieomoyuonnas meopus XK. b. Jlamapka.

JdemoncTpanust

buorpadun yu€Hbix, BHECIIUX BKJIA/ B Pa3BUTHE IBOJTIOIMOHHBIX UK. JKU3Hb U 1eITeThHOCTD

K. b. Jlamapka.

Tema 1.3. Teopus Y. J/IapBrHA 0 IPOUCXOKICHUN BUJIOB MYTEM €CTECTBEHHOTO 0TOOPA (5 1)
[Tpennoceuiky Bo3HUKHOBEHUS yueHus Y. /lapBuHa: mocTH>KeHUs B 00JIaCTH €CTECTBEHHBIX HayK,
skcneMInoHHbIN Marepuan Y. Jlapsuna. Yuenue Y. [lapBuHa 00 HCKYCCTBEHHOM O0TOOpE. YUeHHE

Y. JlapBuHa 0 ecTecTBEeHHOM 0TOOpe. By — snemeHTapHas 3BOIIOIMOHHAS eAuMHULIA. BeeoOmas
WHUBUTyaJIbHAsI K3MEHYUBOCTD U M30BITOYHAS YHCIEHHOCTh MOTOMCTBA. bopr0a 3a cyiecTBoBaHue U
€CTECTBEHHBIN 0TOOP.

JdemoncTpanus

buorpadus Y. Jlappuna. MapuipyT u KOHKpeTHbIC HaxoAku Y. JlapBuHa BO BpeMs MyTENISCTBUSA Ha Kopaoiie
«buriby.

Tema 1.4. [Tpucnoco6aeHHOCT OPraHU3MOB K YCIOBHSIM BHEITHEHN cpeIbl KaKk pe3ynbTaT IeHCTBUS
€CTECTBEHHOT0 0TOOpa (2 4)

[TpucniocoburenbHbIe 0cOOEHHOCTH cTpoeHwUs. [IokpoBUTETBCTBEHHAS! OKpacKa MOKPOBOB TeJa!
CKpBIBaoOIast OKpacka (0IHOTOHHAsA, TBYTOHOBAS, pACWICHSIONIAs U Ap.); IPEeIoCTEeperaroIias okpacka.
Mumukpus. [IpucnocobutensHoe MOBeACHUE KUBOTHBIX. 3a00Ta 0 moToMcTBe. PU3NOIOTHYECKHE
aganTanuu. OTHOCUTEIBHOCTh MPUCTIOCOOJIEHHOCTH.

JdemoncTpanust

Nnnroctpanuu, AeMOHCTPUPYIOIINE CTPOSHUE TEa )KUBOTHBIX U PACTUTEIIBHBIX OPraHU3MOB,
o0ecrevnBaroIIre BbKMBaHNE B TUITMYHBIX JJIsl HUX YCIOBUSX CylecTBOBaHUs. [IpumMephl pa3nudHbIX
BUJIOB TOKPOBUTEIHCTBEHHON OKPACKHU Y )KUBOTHBIX.

JlaGopaTopHble M NPaKTHYECKHUE PA0OTHI

OO0cyxeHre Ha MOJICTISX POJIH MPUCTIOCOOUTEILHOTO TTOBEICHHUS KUBOTHBIX.

Tewma 1.5. MukposBomtonus (2 4)

Buj xak reHeTHYeCKH M30JIMPOBAHHAS CUCTEMA; PEIIPOyKTUBHAS U30JISLIUA U €€ MEXaHU3MBI.
[TonmynsaunoHHast CTPYKTypa BU/A; SKOJIOTUYECKHE U TEeHETHUECKHE XapaKTePUCTUKH TTOMYJISIIHIA.
[Monynsius — snemMeHTapHasi HBONIIOIIMOHHAs enuHuiia. [1yTu u ckopocTh BUI000pa30BaHus;
reorpauyeckoe U IKOIOrHUECKOoe BUI000pa30oBaHuUe.

JdemoncTpanus




CxeMmbl, WILTIOCTPUPYIOIIKE TPOIecC reorpaguueckoro Bu10o0pa3oBanus. JKuBbsle pacTeHUs U )KUBOTHBIE,
repOapuu ¥ KOJUIEKIUH, TTOKA3bIBAIOIINE WHIUBUIYAIbHYIO H3MEHYUBOCTh U Pa3HOO0pa3ue COPTOB
KYJbTYPHBIX PACTEHUHN U MOPO JOMAITHHUX >KMBOTHBIX, a TAKXKE PE3yJIbTaThl MPUCIOCOOIEHHOCTH
OpPTaHU3MOB K cpejie 0OUTaHUs U Pe3yJIbTaThl BUI000PA30BAHUS.

JlaGopaTopHble M NPaKTHYECKHUE PA0OTHI

H3y4enune npUcrocobIEHHOCTH OPraHU3MOB K Cpe/ie OOMTaHus .

W3yueHnne n3MEeHYMBOCTH, KPUTEPUEB BUA, PE3YAbTATOB HCKYCCTBEHHOTO OTOOpA Ha COPTaxX KYJIbTYPHBIX
pacTeHuit .

Tewma 1.6. buonornyecku nociaeacTus agantanu. MakposBodronus (3 4)

['maBHBIE HaMpaBIeHUs YBOIIOIIMOHHOTO Tpoliecca. buonoruueckuii mporpecc u OMOJOTUYECKUI perpecc
(A. H. Ceseprios). [Tytu noctuxenust Ouonorndeckoro nporpecca. OCHOBHbIE 3aKOHOMEPHOCTH HBOJIOLUU:
JIMBEPIeHIINs, KOHBEPTeHITHS, apaienu3M. [IpaBuia sBooKY rpyn opraHu3MoB. Pe3ynbraTel
3BOJIIOLIMU: MHOT000pasue BUIOB, OpraHu4eckas 1eecoo0pa3HoCTh, OCTENIEHHOE YCIOKHEHNE
OpraHu3aIiy.

JdemoncTpanust

[TpuMepsl TOMOJIOTHYHBIX ¥ AHAJIOTUYHBIX OPTaHOB, UX CTPOCHUSI M IPOUCXOXKIEHUS B OHTOreHe3e. CXeMbl
COOTHOUIEHHUS IyTeH MPOrpecCUBHON OMOIOTHYECKOl 3BOMIOIMH. MaTepuabl, XapaKTepu3yolne
IIPEICTABUTENIEH )KUBOTHBIX U PACTCHUH, BHECEHHBIX B KpacHyr0 KHUI'Y M HAXOALUXCA 110/ OXPaHOM
rocyziapcTsa.

Tema 1.7. Bo3HUKHOBEHME KU3HU Ha 3emiie (2 4)

Oprannueckuii MUp Kak pe3yJbTaT 3BOIOIUHA. BOZHUKHOBEHUE 1 Pa3BUTHE KU3HU HA 3emiie. XUMUYECKUM,
npeabuonornueckuii (tTeopust akagemuka A. WM. Onapuna), 0MOIOTHYECKHA U COIMATBHBIN 3TAIbl Pa3BUTHUS
XKUBOM MaTepuun. OunoreHeTHYECKHUE CBA3H B KUBOI MPUPOJIE; €CTECTBEHHAs KJIacCU(PHUKAIIHS KUBBIX
OpraHU3MOB.

JdemoncTpanust

CxeMbl BOBHUKHOBEHHS OJTHOKJIETOYHBIX 3YKAPUOT, MHOTOKJIETOYHBIX OPTaHU3MOB, Pa3BUTHUS 11aPCTB
pacTeHUM U )KUBOTHBIX.

Tema 1.8. Pa3BuTre xu3un Ha 3emie (3 1)

Pa3BuTue u3HU Ha 3eMiie B apXEHUCKYIO U MPOTEPO30MCKYI0 3pbl. [lepBbie crenpl )KM3HU Ha 3emiie.
[TosiBneHue Bcex COBPEMEHHBIX THUIOB O€CTIO3BOHOUYHBIX )KUBOTHBIX. [lepBbie XOp10BbIie. PazBuTHe BOTHBIX
pacTeHui. Pa3BuTue )kM3HN Ha 3eMile B MAJIE030MCKYIO 3py. [1osiBiIeHNE 1 3BOMIOLNSA CYyXOMYTHBIX
pactenuii. [lanopoTHUKH, CEMEHHBIE TATTIOPOTHUKH, TOJIOCEMEHHBIE pacTeHus. Bo3HUKHOBEHME
MO3BOHOYHBIX: PHIOBI, 3eMHOBOIHBIE, TIPEeCMBIKatolecs. PazButue xu3Hu Ha 3emiie B ME3030ICKYI0 U
KaitHO30MCKYI0 3pbl. [1osIBIIEHHE M pacipOCTpaHEHHE MOKPHITOCEMEHHBIX PACTEHHI. BOZHMKHOBEHME MITHI]
u muexonuraronux. [losinenue u passutue npumaron. [Iporcxoxaenue yenoBeka. MecTo uenoBeka B
*)uBoM npupone. Cucremarndeckoe mojioxkerre Buaa Homo sapiens B cucteme )KUBOTHOTO Mupa. [IpusHaku
Y CBOMCTBA Y€JIOBEKA, MO3BOJISIOIINE OTHECTH €0 K Pa3IN4YHbIM CUCTEMATUYECKUM T'PYIINaM [apCcTBa
KUBOTHBIX. CTa My HBOJIIOIIMH YETIOBEKA: IPEBHEUIITNIN YEIIOBEK, IPEBHUN YEJIOBEK, MIEPBbIE COBPEMEHHBIE
mtonu. CBoiicTBa yenoBeka kak Ouonorudeckoro Bujaa. [lomynsimonnas ctpykrypa Buaa Homo sapiens;
YEJIOBEUECKHUE PaChl; paco0Opa3oBaHKE; €AMHCTBO MPOUCXOXKACHUS pac. AHTHMHAYYHAs CYIIHOCTh pacu3ma.
JdemoncTpanust

Penpoaykuuu kaptun 3. Bypuana, orpaxkaromux GayHy U GIopy pa3iudHbIX 3p U IepruoaoB. CXeMbl
Pa3BUTHS LAPCTB )KUBOM MpUpoIbl. OKaMEHENOCTH, OTIEYAaTKU PACTEHUH B APEBHUX Mopoaax. Monenun
CKEJIETOB Y€JIOBEKa U MTO3BOHOYHBIX KUBOTHBIX.

Pa3znen 2. CTpykTypHasi opranu3anms ;KMBbIX opranuszmos (10 v)

DJIEMEHTHBIN COCTaB KIETKU. PacipoCTpaHEHHOCTH 3JIEMEHTOB, MX BKJIAJ B 00pa30BaHUE )KUBOU MaTepHH U
00BEKTOB HEXHUBOU MPHUPOJIBL. MaKpO3IeMEeHThI, MUKPORJIEMEHTBI; UX BKJIAJ B 00pa3oBaHUe
HEOPTaHWYECKUX U OPTaHUYECKUX MOJIEKYJ )KMBOTO BellecTBa. Heopranuueckue MOJIEKYIbl AKHUBOTO
BeniecTBa. Boza; e€ xumuueckue cBoiicTBa u 6uonorunyeckas posb. Cojau HeOpraHM4eCKUX KUCIIOT, UX
BKJIJl B 00€CTICUeHHE MPOIIECCOB KUZHEIEATEILHOCTH U TIOJIepKaHue roMeocTasa. Poib kaTHOHOB U
AHUOHOB B 00€CIEUYEeHUH MPOIIECCOB KUZHEAEATENbHOCTH. OCMOC 1 OCMOTUYECKOE JJaBJICHUE;
OCMOTHYECKOE MOCTYIICHUE MOJICKY B KJIeTKy. OpraHndeckue MoJeKyibl. bruonornueckue noaumepsr —
OenKu; UX CTPYKTypHas opraHu3zaius. OyHKIUU OIKOBBIX MOJIEKY/. YIIIEBObI, UX CTPOEHUE U
Oouonoruyeckas posb. KUpbl — OCHOBHOM CTPYKTYPHBIN KOMIIOHEHT KJIETOYHBIX MEMOpaH U HCTOYHHK
sHepruu. [IHK — monekynsl HacnenctBennoctu. Penynnukanus JJHK, nepenaya HacieacTBEeHHOM




uHbopMaIK U3 MOKoNeHUs B okoneHue. [lepenaya HaciencTBeHHON HHGOPMAIMK U3 sIJIpa B IIUTOIIA3MY;
tpanckpunuus. PHK, eé crpykrypa u ¢pynkuuu. Unpopmannonssie, TpaHCIOpTHBIE, pubocoManbhbie PHK.
JdemoncTpanust

OO0BEMHBIE MOJIENH CTPYKTYPHOM OpraHu3aluy OMOJIOrHYECKUX OJIMMEPOB — OEIKOB U HYKJIEHMHOBBIX
KHCJIOT, UX CPaBHEHHE C MOJIEJIIMUA MCKYCCTBEHHBIX MOJIMMEPOB (HAapUMep, MOJTUBUHUIXIOPUIOM).

Tewma 2.2. OGMeH BemecTB U peoOpa3oBaHUE YHEPTUU B KIETKe (3 1)

OOMeH BelIecTB U MpeBpallleHre YHEPTHH B KIIeTKe. TpaHCIIOpT BEIIECTB Yyepe3 KIETOUHYI0 MeMOpaHy.
[TuHo- 1 ¢paronuro3. BHyTprKIIeTOUHOE NUIIEBAPEHUE U HAKOIIJIEHUE SHEPTUU; PACIIEIUIEHNE TITIOKO3bI.
buocunTe3 6eKOB, KUPOB U YITIEBOJOB B KIIETKE.

Tema 2.3. Ctpoenue u KIIUY KIETOK (5 4

[Tpokapuotudeckue KiIeTku: ¢popma u pazmepsl. [luromnnazma 6akrepuanbHON kiaeTku. OpraHuszaius
MeTaboin3ma y mpokapuoT. ['eneTnueckuit annapar 6akrepuit. CiopoodpaszoBanue. Pazmuoxxenue. Mecto u
POJIb MPOKAPUOT B OMOIIEHO3aX. DyKapruoTHieckas kierka. [{utomnnazma sykapruoTHUECKOM KIETKH.
Oprasesutsl HUTOIUIa3MBL, UX CTPYKTypa U pyHkuuu. [{urockener. BkioueHus 1 UX poib B METa00IM3Me
KJIeTOK. KieTouHoe siipo — UEHTp yIpaBiIeHUs KUZHEAEATEIbHOCThIO KIETKU. CTPYKTYpPBI KJIIETOUHOTO
A1pa: aepHast 000104Ka, XpOMATUH (F€TEPOXPOMATUH ), AIpbIIIKO. OCOOEHHOCTH CTPOEHUS PaCTUTEIbHOM
kieTku. Jlenenue kierok. Kierku B MHOTrOKIIeTouHOM opranusme. [lonstue o nuddepeHupoBke KIEeTOK
MHOTOKJICTOYHOTO opranu3ma. Mutotndeckuii mukir: natepdasa, pexyrumkanus JJHK; mutos, dassr
MUTOTHYECKOTO JIeJICHUSI U ITPeoOpa3oBaHusi XpoMocoM. bruonornueckuii CMbICT 1 3HAUEHHE MUTO3a
(Oecmonoe pa3MHOXEHHUE, POCT, BOCIIOTHEHNE KIETOYHBIX OTEPh B (PU3UOIOTMUYECKUX U MATOIOTUIECKIX
ycnoBusix). Knetounas Teopusi CTpoeHUSI OPraHU3MOB.

JdemoncTpanus

[IpuHIMIIHATBHBIE CXEMBI YCTPOMCTBA CBETOBOIO U AJIEKTPOHHOTO MUKPOCKOMA. CXeMbl, WITIOCTPUPYIOIIHE
METO/IBI TIPETapaTHBHON OMOXMMUU i UMMYHOJIOTHH. Monenu kiaeTku. CXeMbl CTPOSHHS OPTaHOHIOB
PacCTUTENBHON U KUBOTHOM KJIETOK. MUKpomnpenaparsl KJIE€TOK paCTeHUN, dKUBOTHBIX U OJHOKJIETOYHBIX
rpu6oB. @Urypsl MUTOTHUECKOT'O JIEJIEHHS B KJIETKAaX KOPEIIKa JIyKa 0]l MUKPOCKOIIOM U Ha CXEME.
Martepuainsl, pacckasbiBarolye o ouorpadusx y4eHbIX, BHECIIUX BKJIA]l B Pa3BUTHE KIETOYHOU TEOPHUH.
JlabopaTopHble U NpakTH4YecKue padoThl

U3yueHune KIeTok OaKTepuii, pACTEHUI M )KUBOTHBIX HA TOTOBBIX MUKPOIIPENaparax .

Pasnen 3. PazmHokeHne 1 MHAUBHAYAJIbLHOE Pa3BUTHE OPraHU3MOB (5 4)

Tema 3.1. PasmMHOXKEHHE OpPraHnu3MoB (2 )

CymHocTb ¥ (pOpMBI pa3MHOXKEHUSI OpraHu3MoB. becnonoe pasMHOXXeHUe pacTeHull 1 )KuBOTHBIX. [TooBoe
pa3MHOXKEHHE KUBOTHBIX U pacTEeHUIl; 00pa30BaHUeE MOJIOBBIX KJIETOK, OCEMEHEHHUE U OIUIOIOTBOPEHHE.
buonoruueckoe 3HaueHe 1M0JIOBOro pa3MHoXkeHUs. ['amerorenes. Ileprnoipl 00pa3oBaHuUs MOJIOBBIX KIETOK:
pa3MHOXKEHHE, POCT, CO3peBaHue (Mei03) U GopMHUpOBaHHE MOJIOBBIX KIETOK. OcoOeHHOCTH
criepMaToreHesa 1 oBoreHesa. OmioI0TBOpEHHUE.

JdemoncTpanust

[1nakaTbl, WIUTFOCTPUPYIOLIUE CIIOCOOBI BEr€TaTUBHOIO Pa3MHOKEHUS TIO0BBIX JEPEBbEB U OBOLIHBIX
KyJIbTyp. MuKkpomnpenapats! sitniexinerok. ®otorpaduu, orpaxkaroiiye pasHoodpa3rue NOTOMCTBA y OJIHOM
napsl POJUTEIIEH.

Tema 3.2. UHnuBUAYyanbHOE Pa3BUTUE OPraHU3MOB (OHTOreHe3) (3 U

OMOpHOHANIBHBIHN nepros pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTH JIpOOIIeHHUsT; 00pa30BaHHE OHOCIOHHOTO
3apojbiiia — O1acTyibl. ['acTpymsius; 3aKOHOMEPHOCTH 00pa30BaHusl ABYCIONHOTO 3apo/bIia —
ractpyisl. [lepBuuHbIi opraHorenes u qanbHenmas 1ud@epeHupoBKa TKaHeH, OPraHOB U CUCTEM.
[TocTamOpHroHaIbHBIN TIeproa pa3BUTHS. DOPMBI MOCTIMOPHUOHATILHOTO MepHoAa pa3Butus. Henpsmoe
pa3BHUTHE; TTOJTHBINA U HETIOIHBIH MeTaMopdo3. bruonorudeckuit cMpIC pa3Butus ¢ MmeramopdosoM. [Ipsmoe
pasuthe. Ctaperue. OOIMe 3aKOHOMEPHOCTH pa3BUTHs. buoreHeTnueckuii 3akoH. CXOACTBO 3apOABIIICH 1
sMOpHOHalIbHAs TUBepreHnus npu3HakoB (3akoH K. bapa). buorenernueckuii 3akon (O. ['ekkens u

K. Mrwomnep). Pa6otsr A. H. CeBeprioBa 00 sMOpHOHATEHON N3MEHYHUBOCTH.

JdemoncTpanus

Tabnu1ipl, WIUTIOCTPUPYIOLIHE Mpoliecc MeTaMop(do3a y 0eCrioO3BOHOUYHBIX (KECTKOKPBLIBIX
YenyH4aTOKPhIIBIX HACEKOMBIX) M TIO3BOHOUHBIX (aMpuOuit). Tabmuipl, oTpakarolie cXoCTBO
3apOJIbIIIEH TTO3BOHOUHBIX )KUBOTHBIX. CXeMBbI ITpeoOpa3oBaHusi OPraHoOB U TKaHel B uoreHese.

Pasnen 4. HaciieicTBEHHOCTh M U3MEHYMBOCTH OPraHu3MoB (20 u)

Tewma 4.1. 3akOHOMEPHOCTH HaclieIoBaHus npu3HaKoB (10 4)




OtkpsiTue I'. MenaeneM 3akOHOMEPHOCTEH HacleT0BaHUs MPU3HAKOB. [ HOpHI0IOrHYeCKuii METO]
U3y4eHHS HACNeJICTBEHHOCTH. MOHOTHOpHIHOE M MOJUTUOPUAHOE CKpEeIIMBaHue. 3aKOHbI MeHIels.
He3aBucruMoe u cuersieHHoe HaclieJoBaHue. [ eHeTnueckoe onpeaeneHue noja. I eHoTHn Kak 1eaocTHas
cuctema. B3aumogeiicTBue amienbHbIX U HEAIEIbHBIX T€HOB B OIPECIIEHUN TIPU3HAKOB.

JdemoncTpanust

Kaptsl xpomocom uenoBeka. PoiocI0BHbBIE BBIIAIOIIMXCS IPEACTABUTENIEH KYJIBTYpbl. XpOMOCOMHBIE
aHOMaJIMH YeJIoBeKa U UX (DeHOTUITUYECKUE MTPOSBICHHUS.

JlabopaTopHble U NpakTH4YecKue padoThl

Penrenne reHeTH4eCcKrX 3aa4 U COCTABIEHUE POJOCIOBHBIX.

Tema 4.2. 3aKOHOMEPHOCTH U3MEHYUBOCTH (6 1)

OcHoBHble (HOpMBI I3MEHYUBOCTH. [ eHOTHIMUECKass U3MEHYUBOCTh. MyTannu. 3HaueHue MyTaluui s
IPAKTHKH CEJIbCKOrO X03s1CcTBa M OnoTexHonoruu. KomOnHaTvBHAsi U3MEHYUBOCTD. DBOJIIOLMOHHOE
3HaYeHHe KOMOMHATUBHON M3MeHunBOCTH. DeHoTunuyeckas, v MoaupuKalmoHHas, U3MEHYHBOCTb. Posb
YCIJIOBHM BHEIIHEHN Cpebl B pa3BUTUU U IIPOSBICHNUN ITPU3HAKOB U CBOMCTB.

JdemoncTpanust

[Tpumeps! MOAMUKAITMOHHONH N3MEHYHMBOCTH.

JlaGopaTopHble M NPaKTHYECKHUE PA0OTHI

[TocTpoenue BaprallmoHHON KPUBOM (pa3Mephl JTUCTHEB PACTEHUM, aHTPOIIOMETPUUECKHUE TaHHBIE
YYaIInuXCs).

Tema 4.3. Cenexiys pacTeHUN, KUBOTHBIX M MUKPOOPTAHU3MOB (4 4)

L{eHTpbI MPOUCXOXKIEHUS 1 MHOT000pa3usi KyabTypHBIX pacTeHuit. CopT, mopoja, mraMMm. Metoisl
CEJIEKIIUM PACTEHHUH U KUBOTHBIX. JJOCTHKEHUS M OCHOBHBIE HAIIPABJICHUS] COBPEMEHHOMN CEJIEKIIUH.
3HaueHue CeJIEKLINHU ISl Pa3BUTHS CEIIbCKOXO35MCTBEHHOTO TPOU3BOICTBA, MEIUIIMHCKOM,
MUKPOOHOJIOTUYECKON U IPYTUX OTpaciieil IPOMBILIUIEHHOCTH.

JdemoncTpanust

CpaBHUTENBHBIN aHATTU3 MTOPOJ] IOMAIITHUX KUBOTHBIX, COPTOB KYJIBTYPHBIX PACTEHUM U UX JUKUX MPEIKOB.
Komieknuu u mpenaparsl COPTOB KYJAbTYPHBIX pacTEHUH, OTIUYAIOIINXCS HAUOOJIbIIEH TUI0I0BUTOCTHIO.
Pasnen 5. B3aumooTHomIeHus1 opranusma u cpeabl. OCHOBBI 3k0J10TuHM (5 1)

Tema 5.1. buocdepa, €€ cTpykrypa B KUK (3 9

bruocdepa — xxuBas o6oouka mianetsl. CTpykTypa 6nocdepsl. KommoneHTs Orocdepsi: )KuBoOE
BEIIECTBO, BUIOBOM COCTaB, pa3HOOOpasue 1 BKIad B Onomaccy. buokocHoe 1 KocHOe BelecTBo Ouochepsl
(B. U. Bepnaackuii). KpyroBopot BemiecTs B npupoe. EcrecTBeHHbIE cOO0IIECTBA JKUBBIX OPraHU3MOB.
buoreornenosbl. KoMnoHeHThI GMOTe011eH030B: MPOIYIIEHThI, KOHCYMEHTHI, peAyLIEHThl. BHO1IeHO3bI:
BUJIOBOE pa3HOOOpasue, TNIOTHOCTh MOy, Onomacca. AGnorudeckue GakTopsl cpesl. Porb
TEMIIEPATyPhl, OCBEIIEHHOCTH, BIAXKHOCTH U IPYTHX (AaKTOPOB B )KU3HENIEATEIHHOCTH COOOIIECTB.
WNHTeHCcuBHOCTD NEeHCTBUS (paKkTOpa Cpesbl; orpaHnuYuBarouil paxrtop. Bzaumoseiicteue hakTopoB cpensl,
IpeJeNbl BRBIHOCIUBOCTU. buotnueckue dakropsl cpeabl. Llenu u cetn nutanus. JKoJI0rH4ecKue
nUpaMuIbl: yuces, Ouomaccel, sueprun. CmeHna 6moieHo30B. [I[puyuHbl CMEHBI OMOIIEHO30B;
dbopmMupoBanue HOBBIX co001IecTB. POPMBI B3aMMOOTHOIICHUI MeX 1y oprann3mMaMu. [1o3uTuBHbIE
OTHOIICHUS — CUMOMO03: MyTYyaJIl3M, KOOTlepalysi, KOMMEHCaIH3M. AHTHOMOTHYECKHUE OTHOIICHUSI:
XUITHUYECTBO, MAPa3UTH3M, KOHKypeHIUsA. HelTpaabHble OTHOIIEHHUS] — HEUTPaIU3M.

JdemoncTpanus

CxeMmbl, WIUTIOCTPUPYIOIIUE CTPYKTYPY Orochepsl U XapakTepusyrolie e€ OTIeIbHbIE COCTAaBHbBIE YACTH.
TabmuIbl BUIOBOTO COCTaBa M Pa3HOOOPA3MS JKUBBIX OpraHu3MoB Onocgepsl. CXeMbI KpyroBOpOTa BEIIECTB
B nipupoze. Kaptel, oTpaxkaroniue reoiornaeckyro HCTOPUIO MaTEpUKOB, paclpOCTPaHEHHOCTh OCHOBHBIX
6uomoB cymu. Jnapunsmel u kuHoGmIbMEL «bruocdepay. [Ipumepsr cuMOn03a MeX Ty MPEICTABUTEISIMU
Pa3IMYHBIX HAPCTB )KMUBOU MPUPOIBL.

JlabopaTopHble U NpakTH4YecKue padoThl

CocrapJieHHe CXeM Nepeladu BEMIECTB U DHEPTUH (LIETEH TUTaHus) .

N3yueHue u onrcanne 3K0CUCTEMBI CBOEl MECTHOCTH, BBISIBIIEHHE TUIIOB B3aUMO/ICHCTBUS Pa3HBIX BUJIOB B
JIAaHHOM SKOCHCTEME .

Tema 5.2. buocdepa u yenosek (2 9)

[TpupomHbie pecypchl U UX UCTOIb30BaHUE. AHTPONOreHHbIE (PaKTOPBI BO3ACHCTBHS Ha OMOLIEHO3bI (POJIb
YeJIoBEKa B IPUPO/IE); OCIIEICTBUS XO3IMCTBEHHON JESTENbHOCTH yesnoBeka. [[pobaemsbl panoHanbHOTro




IIPUPOJIOTIONIB30BAHNUS, OXPAHBI IPUPOJBL: 3aIKATA OT 3arpPSA3HEHU, COXPAHEHUE TAJIOHOB U NIaMSATHUKOB
IPUPOJIbl, 00ECIIeYeHNE IPUPOJHBIMU PECYPCAMU HACEIEHHUSI IIJIaHETHI.

JdemoncTpanust

Kaprtsl 3an10Be1HBIX TEPPUTOPUI HALIEH CTPAHBI.
JlaGopaTopHble M NPaKTHYECKHUE PA0OTHI
AHaJM3 ¥ OLIEHKA TIOCIIEICTBUH JIEATENLHOCTH YETOBEKA B SKOCUCTEMAX .

3aknrouenue (1 4)

Pe3epBHOe Bpemst — 5 4.

6. Temamuueckoe naanuposanue
buosorusa. Beengenune B 0mosioruio. S kiaacce (35 yacon)

TemMma

Copep>xaHue

XapaKTepucTuka BUA,0B AeATeNIbHOCTHU
yYyawiuxcsa

JKuBoit opranuzm:
CTPOEHHUE U
nzydeHue (8 u)

Yto Takoe KUBOU
OpraHu3M.
Hayxka o xuBoli npupoze.

Meroael u3yyeHus
MPUPOIBI.
YBenuuuTeabHbIC
MIPUOOPHI.

JKuBbIE KIIETKH.
XHUMUYECKHI COCTaB
KJIETKH.

Bemukue
€CTCCTBOUCILITATEIIN

OOBACHSIOT POJIH OMOJOTUYECKUX 3HAHHMA B KU3HU
YeJnoBeKa.

Brinensior cyiecTBeHHbIE PU3HAKU HKUBBIX
OpraHU3MOB.

OnpenensitoT OCHOBHBIE METOBI OMOJIOTHYECKHUX
HUCCIIEJOBAaHUH.

VYyarcst paboTath C Yol U CBETOBBIM MUKPOCKOIIOM,
TOTOBUTh MUKPOIIPENapATHI.

BbIABIISIOT OCHOBHBIE OPTaHOUABI KJIETKH, Pa3InyaroT
UX Ha MUKpoIIpenapaTtax u Tabiauiax.

CpaBHHUBAIOT XUMUYECKHM COCTAB TeJl ’KUBOU U
HEKUBOM TTPUPO/IBI.

OOBSCHSIOT BKJIA]] BEIUKUX €CTECTBOUCIIBITATENICH B
pa3BUTHE OMOJIOTHH U APYTUX €CTECTBEHHBIX HAYK

MHmuoroobpazue
KHUBBIX
opranu3mMoB (14 u)

Kak pa3BuBanace xu3Hb
Ha 3emuie.
PaznoobOpaszue xuBoro.
bakrepuu.

I'puOsI.

Bonopocnu.

Mxu. ITannopoTHUKH.

T'onmoceMenHbIe pacTCHUA.

[TokpsITOCEMEHHBIE
pacTeHus.

3HaueHHe pacTeHUl B
MPUPOAE U KU3HU
YeJI0BeKa.
[Ipocreitmue.
becno3BoHOUHBIE.
[To3BOHOUYHBIE.

3Ha4YeHNE KUBOTHBIX B
MIPUPOAE U KU3HU
YeJoBeKa

HazpIBatoT OCHOBHBIE 3Talbl B Pa3BUTUH KU3HU Ha
3emue.

OnpenensroT npeaMer U3y4yeHus: CUCTEMaTHKU.
BBIABIAIOT OTIIMUUTENbHBIE IPU3HAKY NIPEICTaBUTEICH
L@PCTB KUBOU IPUPOJIBI.

CpaBHMBAIOT NpeACTaBUTENCH LAPCTB, J1€1al0T BbIBOJIbI
Ha OCHOBE CPaBHEHUS.

IIpuBozsAT NpUMeEpBl OCHOBHBIX IIPEACTaBUTENEH
LIapCTB MIPUPOJIBL.

OOBACHAIOT POJIb )KUBBIX OPraHU3MOB B IIPUPOJIE U
JKU3HU YEJI0BEKA.

PaznuuaroT u3ydyeHHble OOBEKTHI B IPUPO/IE,
TaOIHIIAX.

BBIABIIAIOT CyllIeCTBEHHbIE TPU3HAKH CTPOCHUS U
KU3HEAESTEIbHOCTH U3Y4aeMbIX OpPraHU3MOB.
OcBaMBarOT HABBIKU BBIPALLIUBAHUS PACTCHUN U
JIOMalTHUX )KMBOTHBIX.

O11eHUBAIOT NIPEACTABUTENICH )KMBOM IIPUPOJIBI C
JCTETUYECKOU TOUKU 3PECHMUS.

HaGmronaroT 1 OnMChIBatOT BHEIIHUIM BUI IPUPOAHBIX
00BEKTOB, UX POCT, pa3BUTHE, IOBEACHUE, (PUKCUPYIOT
pe3yNbTaThl U POPMYIUPYIOT BHIBOJIBI.

PaboTaroT ¢ yueOHHKOM (TEKCTOM, HIUTFOCTPALIUSAMH).
Haxozmsat nonoiaHuTenbHy0 HH(QOPMALMIO B HAYYHO-
HOMYJIIPHOM JIUTEpaType, CIIPaBOUHUKAX,
MYJIBTUMEIUHHOM IPUI0KEHHH

Cpena oOuTanus
YKHBBIX

Tpu cpenpl obuTanus.
JKu3Hp Ha pa3HBIX

XapakTepus3yroT U CPAaBHUBAIOT OCHOBHBIE CPEJIbI
o0uTaHus, a TAK)KE HA3bIBAIOT BHJIbI PACTCHH U




OpraHu3mMoB (6 ‘l) MaTCpUuKax. JKHUBOTHBIX, HACCIIAIOIIHUX HX.

[TpupoaHbIe 30HBI. BEISBISIOT 0COOCHHOCTH CTPOCHHS KUBBIX
JKu3Hb B MOpSIX M OKEaHAX | OPTaHU3MOB U OOBSCHSIOT UX B3aMMOCBSI3b CO CPEI0i
oOuTauus.

[TpuBOIAT MpUMEPHI TUIIUYHBIX OOUTATEIeH MaTEPUKOB
Y TIPUPOHBIX 30H.

[TporHo3upyIOT MOCIEACTBUS U3MEHEHHH B cpeie
00UTaHUS JJIs )KUBBIX OPTAHU3MOB.

OOBACHAIOT HEOOXOUMOCTh COXPAHEHUS CPEIbI
00UTaHUS I OXPaHBI PEIKUX U UCUE3AI0IINX
OMOJIOrHYCCKUX O0OBEKTOB.

Ha3zpiBaroT mpupoaHbie 30HbI 3€MITH, XapaKTEPU3YIOT
X OCHOBHBIE OCOOCHHOCTH U BBISBIISIOT
3aKOHOMEPHOCTH PaCIpeieNIeHNs OPTaHU3MOB B
KaXJIOU U3 cpex

UYenosek Ha 3emyie | Kak uenoBek mosiBuiics Ha | OmHCHIBaTh OCHOBHBIE ATAITbl aHTPOIIOTEHE3A,

(59) 3emie. XapaKTepHbIE 0COOEHHOCTH MPEAKOBBIX (HopM
4eJI0BEKa Pa3syMHOIO.
Kaxk uenoBek nuameHun AHaNM3UPYIOT MOCIEACTBUS X031UCTBEHHOU
3emuto. JEATEILHOCTHY YEI0BEKA B IIPUPOLE.
JKu3Hb 0z yrpo3oi. HaspiBaroT ucue3HyBIINE BUIbI PACTEHUN U )KUBOTHBIX.

Ha3zbIBaloT 1 y3HaIOT B IPUPOJIE PEAKUE U UCUE3AIOLIUE
BUJIbl PACTCHUH U KUBOTHBIX.
BBIACHSIIOT, Kakue peKue U NCYEe3ar0IINe BUIbI

He craner au 3emis pacTeHUIi U )KUBOTHBIX OOUTAIOT B KX PETHOHE.
ITYCTBIHEH. OOBICHSIIOT TPUYHHBI NCYC3HOBEHUSI CTETICH, JIECOB,
3I0pOBBE YEIOBEKA U 00J10T, OOMeNeHus peK.

0€30ITaCHOCTD KHU3HU OOG0CHOBBIBAIOT HEOOXOMUMOCTH COOJTIOJICHUS TTPABUIT

IIOBEJICHMS B IIPUPOJIE U BBINIOJIHEHUS TUTUEHUYECKUX
TpeOOBaHUI M MPABWII TOBEIACHUS, HATIPABJICHHBIX HA
COXpaHEHUE 3/10POBbS

PesepBHoe
BpeMsi — 4 4

buousiorus. ’Kusoi opranusm. 6 kiaacc (35 4)

Tema Copep>xaHue XapaKkTepucTUKHU BUA,OB
AEeATEeNIbHOCTU y4Yaluuxcs

CTpoeHue B CBOMCTBA KUBBIX opranu3mos (11)

OcHoBHbI€ cBoOcTBa | MHOTOOOpa3ue JKUBbIX OPraHU3MOB. BrienstoT OCHOBHBIE PU3HAKH KUBOTO,

KUBBIX OpraHu3MoB | OCHOBHBIE CBOMCTBA JKHUBBIX Ha3bIBAIOT OCHOBHBIE OTINYMS )KUBOT'O OT
OPraHU3MOB: KJIETOYHOE CTPOEHHUE, HexknBoro. ONMCHIBalOT OCHOBHBIE PYHKIINU
CXO/IHBI XMMUYECKHI COCTaB, 0OMEH JKUBBIX OPTaHU3MOB

BEILECTB U SHEPI'UH, IUTAHUE,
JIbIXaHHE, BBIJCIICHUE, POCT U pa3BUTHE,
pa3IpaxuMoOCTh, IBHKEHHE,

pPa3MHOXKEHHE

XUMUYECKUI ConepxaHue XMMHUYECKHUX JIEMEHTOB B | Ha3pIBatOT OCHOBHBIE 3JIEMEHTBI U TPYTIIIBI

COCTaB KJIETKH kietke. Bona, npyrue HeopraHu4eckue | BEUIECTB, BXOJSIINX B COCTAB KIIETKHU.
BEIIIECTBA, UX POJIb B CpaBHUBAIOT XUMHUYECKHUI COCTaB Tell
JKU3HEIEATEINBHOCTD KIIETOK. KUBOU U HEXXKUBOU TIPpUPObl. OOBSICHSIOT
Opranuyeckue BellecTBa: OeNKH, POJIb OPTaHUYECKUX U HEOPTaHUYECKHUX
JKUPBI, YITICBOABI, HYKJICHHOBBIC BCIICCTB B JKU3HU JKUBBIX OPraHU3MOB.
KHCJIOTBI, UX POJIb B KJIIETKE PaboTator ¢ yueOHUKOM (TEKCTOM M

WJUTIOCTPAIUSIMU )




Crpoenne
pacTUTENBHON U
KHUBOTHOH KJIETKH

Knerka — snemeHTapHas equHuIA
XKUBOTO. be3bsiiepHbIC U SACpHBIC
kietku. Ctpoenue u PyHKIUY sapa,
OUTOIUIA3MBbI U €€ OPraHOUIOB.
XpOMOCOMBI, MX 3HAUEHUE.
['oMon0THYHBIE XPOMOCOMBI.

Bupychel — HeksieTouHasi popma KU3HU.
CTPOEHUHU PACTUTEIILHON U )KUBOTHOM
KJIETOK

Bb1iensitor 0CHOBHBIE PU3HAKU CTPOEHUS
KJeTkd. Ha3piBatoT OCHOBHBIE OPTaHOUIbI
KJIETKH U ONUCBIBAIOT UX (DYHKIIHMH.
Pa3znuyaroT Ha Tabauax MUKpoInpenaparsl
opraHouipl Ki1eTku. OOOCHOBBIBAIOT
Onosornyeckoe 3HaYeHUE mporecca
JeNICHUS KJIETOK

Jlenenue KineTku
(u3yyaetcst 0030pHO
110 JKEJIAHHIO
yUHUTENs)

JlenenueM KIIETKM — OCHOBA pocTa U
Pa3MHOXEHHUS! OpraHu3MoB. OCHOBHbIE
TUMEI IeIeHUS KiIeToK. MuTo3.
OcHoBHbI€ 3Tanbl MUTO3a. CyIIHOCTH
Mei03a, ero OMOJIOTrHYeCKoe 3HAUYCHUE

OHp@I[CJ'IfIIOT IIOHATHUSA «MHUTO3», ((MCI>'I03>>.
XapakTepus3yloT U CPaBHUBAIOT MPOIECCHI
MHUTO3a U Meiio3a. OO0CHOBBIBAIOT
OMOJIOTHYECKOE 3HAYECHHUE JIeJIEHUS

TkaHu pacTeHU U
JKUBOTHBIX

Tkansb. Kiierounsle 3eMeHTHI 1
MEXKKJIETOUHOE BEIIeCTBO. THITbI
TKaHe# pacTeHui, uX MHOrooopasue,
3Ha4YeHHEe, 0COOEHHOCTHU CTPOEHHS.
Turnb! TKaHEN )KUBOTHBIX OPraHU3MOB,
UX CTpOCHUE U QYHKIINH

OnpenensroT NOHATHE «TKAHb.
Pacno3HatoT OCHOBHBIE IPYIIIBI KJIETOK.
YcraHaBIUBAIOT CBA3b MEXKIY CTPOCHUEM U
(GYHKIMSIMH KJIETOK TKaHEH.
XapakTepu3yroT OCHOBHBIE (DYHKIIUU
TKaHel. ONKUCHIBAIOT U CPABHUBAIOT
CTPOCHME PA3JIMYHBIX IPYIII TKAHEH

OpraHbl ¥ CUCTEMBI
OpraHoOB

Opran. Opransl [IBETKOBOTO PACTECHHS.
Bueminee crpoeHue u 3Ha4YeHUE KOPHS.
Bunsl kopHeii. KopHeBbie CHCTEMBI.
BunonsmeHenus KOpHEN.
MUKpOCKOIMYECKOE CTPOEHUE KOPHS.
CrpoeHue u 3HaueHHUE mooera.

[Touka — 3auaTounbIit mooer. JIuctoBbie
U 1IBETKOBBIE MOoYkH. CTebenpb Kak
oceBoii opran nobera. Bugon3smenenus
nobera. [lepenBrxeHne BEMIECTB 1O
ctebmo. Jluct. CtpoeHue u PyHKITUH.
IIpocTeie U cnoxHbIe IUCTHA. L[BETOK,
€ro 3Ha4YeHHUE U CTPOCHUE
(OKOJIOIIBETHUK, THIYMHKH, TIECTUKH).
Cousetns. Inonpl. 3HaueHue u
pasHooOpasue. Tumsl cemsiH. CTpoeHue
CEMSH OJHOAOJIBHOIO U IBYJ0JIBHOTO
pacTeHUHN.

CucreMsl OpraHOB KUBOTHBIX.
OCHOBHBIE CHCTEMBI OPTaHOB
YKUBOTHOTO OpPraHu3Ma:
MUIIEBapUTENbHAs, KPOBEHOCHAS,
JIbIXaTeNbHasi, BbIICIUTEIbHAS, OTIOPHO-
JIBUTaTeNIbHAas1, HEPBHAs, SHIOKPUHHAS,
Pa3MHOXEHUS

OnpenensitoT NoHsATUE «opran». Ha3piBaroT
gactu nmobera. XapakTepu3yrOT CTPOCHHE U
(YHKIIUMA OPTaHOB PACTCHHUS.
YcraHaBIUBAIOT CB3b MEXKIY CTPOCHUEM U
(YHKIHUSIMH OPTaHOB.

OmnuceIBaIOT OCHOBHEIE CUCTEMBI OpraHoB
YKUBOTHBIX U HAa3bIBAIOT COCTABIIAIONINE UX
opraabl. OO0CHOBBIBAIOT BaXKHOE 3HAYCHUE
B3aMMOCBSI3U CHCTEM OPTaHOB B OpraHU3Me

Pacrenus u
SKUBOTHBIE KaK

B3anMocBsI3b KIETOK, TKaHEH 1
OpraHoB B opranu3max. JKuBbie

YcranaBnuBaOT B3aUMOCBS3h MCKOY
KJIICTKaMH, TKaHJAMH, OpraHaMHU B

LIEJIOCTHBIE OPraHu3Mbl U OKpYKarollas cpeaa opranuzMme. [IpuBoaar npumepsl B
OpTraHU3Mbl PacCTUTEIBLHOM U 5KUBOTHOM MUpE,
JIOKA3bIBAOIIME, YTO OPTaHU3M — 3TO
€MHOE 11eJI0€
KuzHenesaTeJbHOCTH Oprann3moB (184)
ITutanue n CyIIHOCTh MOHATUS «ITUTAHUEY. OrnpenensoT NOHATUS KITUTAHUEY,

MUIIEBAPCHUE

OcoOEHHOCTH TUTAHUS PACTHTEIHHOTO

«nuneBapenney. OCOOCHHOCTH MUTAHUS




opranusMa. [TouBeHHOE MUTaHHE.
Boznymnaoe nuranue (porocuuTes).
Oco0eHHOCTH TUTaHUS JKUBOTHBIX.
TpaBOf{ILHI)IC JKHUBOTHBIC, XUIITHUKH,
TPYHOEIbl; CAMOMOHTBI, TAPA3HUTHI

pacTteHuil. PackppIBaroT CyIIHOCTD
BO3JIyIIIHOI'O ¥ TIOYBEHHOT'O TUTAHUS
pacteHuil. OG0CHOBBIBAIOT OHOIOTUYECKYIO
pOJIb 3€TIEHBIX PACTEHUN B IPUPOJIE.
OnpenensdroT TUI TUTAHUS KUBOTHBIX.
XapakTepu3yroT OCHOBHBIE OT/IEIIbI
MUIIEBAPUTEIBHON CUCTEMBI JKUBOTHBIX.
OOG0CHOBBIBAIOT CBSI3b CUCTEMBI OPTaHOB
MeXy co0oii

Hprxanue

3HaueHue apixanus. Ponb kucinopoaa B
[IPOLECCE PACIICTUIEHUS OPTAaHUYECKUX
BELIECTB U OCBOOOXKIEHUS SHEPTUH.
Tunsl npixanud. Kiierounoe apixanue.
Jprxanue pactenuil. Posb ycThuIl 1
YEUEeBHUEK B IIPOLIECCE JIBIXAHMS
pacteHuil. JIpIxaHue >KMBOTHBIX.
Opranbl AbIXaHUS )KUBOTHBIX
OPraH13MOB

OnpenensioT CyIHOCTb MPOLIECcCa JbIXaHMUSL.
CpaBHHUBAIOT MpoLecchl (OTOCUHTE3A U
nbixanust. HazpIBaroT oprassi,
Y4YacTBYIOILME B IIPOLECCE JBIXaHUS.
XapakTepu3yroT TUIIbI IbIXaHUS Y
KUBOTHBIX. [ [puBOAAT NpUMEpPBI AKUBOTHBIX
Y Ha3bIBAIOT UX TUIl TUTAHUS

TpaHcIIopT BeleCTB
B OpPraHn3Me

Ilepenoc BeniecTB B OpraHu3Me, €ro
3HaueHue. [lepeaBrkenne BeniecTB B
pacteHur. OCOOEHHOCTH CTPOCHHUS
OpraHOB PACTCHHH, 00ECTIEUMBAIOIITIX
IIPOLIECC IIEPEHOCA BELIECTB.
OcobOeHHOCTH TTIepeHoca BEIECTB B
OpraHM3Max >KMBOTHBIX. KpoBeHOCHast
cucTtema, e€ cTpoeHue, QyHKIIUH.
I'emonumda, KpoBb U €€ COCTaBHbIE
qyacTu (II1a3ma, KJIETKU KPOBH)

Ha3piBatoT 1 OnuCHIBalOT MPOBOIAIINE
CHUCTEMBI paCTeHUH U KUBOTHBIX. Ha3biBatoT
YacTH NPOBOASIIEH CUCTEMbI PaCTEHUI.
PackpbIBaroT posb KPOBEHOCHOM CUCTEMBI Y
YKUBOTHBIX OPraHU3MOB. XapaKTepPU3YIOT
MIPOIIECC KPOBOOOPAIICHUS Y
MJIEKOMUTAIOIUX. YCTaHABINBAIOT
B3aUMOCBS3b KPOBEHOCHON CUCTEMBI C
JIBIXaTEeIbHOW CUCTEMOM U OpraHaMu
KpOBOOOpaIeHus

Brigenenue. O0Mmen
BEIIECTB

Pons BeIAENEHUS B IpoLiecce
AKU3ZHENIEATEIbHOCTH OPTraHU3MOB,
MPOAYKTEI BEIACIICHUA Y paCTeHI/If/'I n
YKUBOTHBIX. BbIJIeJIEHNE Y paCTEHUIA.
BBI,HGJIGHI/IC Y ’KUBOTHBIX. OCHOBHEBIE

BBIJCINUTCIBbHBIC CUCTEMBI Y )KUBOTHBIX.

OOMeH BEIIECTB

OTMeYaroT CyIeCTBEHHbBIE IPU3HAKU
nporecca BbIIeIeHHS. BoIsBIsAIoT
0COOEHHOCTH BBIJICTICHHSI Y PACTEHUIA.
OmnpenensioT 3Ha4YCHUE BBIICIICHNS B )KU3HH
KHUBBIX OpraHn3MoB. [IpuBoasAT mpumepsl
BBIJICITUTEIbHBIX CUCTEM KUBOTHBIX.
YcraHaBIMBaIOT B3aMMOCBSI3b MEXKTY
CHCTEeMaMH OPraHOB OPTaHU3Ma B IIPOIIecce
obMmeHa BemecTB. [IpuBoasT
J0Ka3aTeJIbCTBA TOTO, YTO OOMEH

BEILLECTB — BAXKHEHIINMI IPU3HAK )KUBOTIO

Onoprle CHCTCMBbI

3HayeHHe OMOPHBIX CUCTEMBI B KU3HU
opranu3moB. ONOpHBIE CUCTEMBI
pacteruii. OnopHbIE CUCTEMBI
JKUBOTHBIX

XapakTepusyrT CTPOCHHE OIIOPHBIX CUCTEM
pacTeHui U KUBOTHBIX. OOBACHSIOT
3HAYEHHUE OTIOPHBIX CUCTEM JJISl JKUBBIX
OpraHu3MOB. BBISBISIOT NpU3HAKU
OTIOPHBIX CUCTEM, YKa3bIBAIOLIUE HA
B3aUMOCBSI3b UX CTPOCHUS C
BBINIOJHSIEMBIMU (DYHKITUSIMU

JBrmxeHue

JIBM>KeHUE KaK BaKHEHIIas
0COOEHHOCTD KUBOTHBIX OPTaHU3MOB.
3HaueHue JBUTATeIbHON aKTUBHOCTH.
MexanuzMmsl, oOecrieunBaroIIre
JIBUKEHUE KUBBIX OPTAaHU3MOB.
JIBuratenbHble peaklIMU pacTEHUN

Ha3zpIBaroT 1 XapaKkTepu3yoT CIIOCOOBI
JBUKECHUS KUBOTHBIX. [IpuBOAAT IprMeEpHI.
OOBACHSIOT POJIb IBUKEHUS B KU3HU
AKHBBIX OpraHn3MOB. CpaBHUBAIOT CIIOCOOBI
JBIKEHUS MEXKy cO00M. YcTaHAaBIUBAIOT
B3aMMOCBSI3b MEXKAY Cpeloil oOUTaHus U
crioco0amu nepeiBUKEHUS] OpraHnu3Ma.
IIpuBOIAT TOKA3aTENBCTBA HAIMYHUS
JIBUTaTeJIbHOM aKTUBHOCTH Y PACTCHUI




Perymauus JKn3HenesaTebHOCTh OpraHnu3Ma u € Ha3pIBaroT yacTu perynsaTopHbIX CUCTEM.
IIPOLIECCOB CBSA3b C OKPYKAIOLIEH CPEOM. CpaBHUBAIOT HEPBHYIO U 3HJOKPUHHYIO
KHU3HEACATEIbHOCTH | Perynsamnus npoueccos CHCTEMBI, OOBSACHSIOT UX POJIb B PETYISALUN
KHU3HEAEATEIbHOCTH OPraHU3MOB. MIPOLIECCOB KU3HEIEATEIBHOCTH
Pasznpaxxumocts. HepBHas cucrema, opranu3mMoB. OOBICHSIOT pe(IeKTOPHBIN
ocobeHHocTH cTpoeHust. Pedrexc, XapakTep NesTeILHOCTH HEPBHON CHCTEMBI.
WHCTHHKT. DHIOKpUHHAs cucTeMa. Eé [IpuBOIAT pUMEPHI POSIBJICHUS PEAKLUI
OB B PETYISLUU MPOLIECCOB pacTeHU Ha U3MEHEHUS B OKPYKAIOIICH
JKU3HEIEATENbHOCTH. JKenesbl cpene
BHYTpPEHHEH cekpennn. PoctoBeie
BELIECTBA PACTCHUM
Pasmuoxenue buonornueckoe 3HaueHue XapakTepu3yroT poJib Pa3MHOXKEHHUS B

pa3MHOKeHMsI. Bubl pa3MHOKEHUS.
becrnionoe pa3zMHOXEHNE KUBOTHBIX
(tesnienue npocTemmx, NOYKOBaHUE
ruzipsl). becnonoe pazmHokeHue
pacrenuil. IlonoBoe pasmHoxeHue
opranu3mMoB. OcoOOEHHOCTH T10JIOBOTO
Pa3MHOKEHMSI )KUBOTHBIX. OpraHsl
pa3MmHOXxeHus. [lonoBbie KIIETKH.
Ormiog0TBOpEHUE.

ITonoBoe pa3MHOKEHHE PACTEHUM.
Pa3zMHOXeHHEe pacTeHU CEMEHAMU.
[[BeTOK Kak Oprad moJ0BOrO
pazmHokeHus. Couserus. OnblICHUE.
JIBOITHOE OIUIOAOTBOPEHHE.
O06pa3zoBaHue MI0A0B U CEMSIH

KU3HU )KUBBIX OPTaHU3MOB. BBISABIISIOT
0COOEHHOCTH O€ECIIOJIOr0 M IIOJIOBOTO
pasMHokeHUs. OnpenensoT IpeuMyIecTBa
TOJIOBOTO PA3MHOXKEHUS TIepe]] OCCITOIBIM.
Ha3reIBaroT 1 OIKMCHIBAIOT YaCTH I[BETKA,
YKaSI)IBaIOT UX 3HAYCHUC. I[eJ'IaIOT BBIBOJABI O
OMOJIOTMYECKOM 3HAUYEHUH LIBETKOB, IIJI0J0B
M CEMSIH

Poct u paszButne

Poct u pasButne pacteHui.
NunuBuyanbHOE pa3BUTHE.
PacnipocTpanenue miooB U CeMsH.
CocTosiHuE TIOKOSI, €r0 3HAUEHHE B
YKV3HU PACTEHHM. YCITOBHS
npopacrtanus cemsH. [lutanue u poct
popocTKOB.OCOOEHHOCTH Pa3BUTHS
’KUBOTHBIX OpraHu3moB. Pa3surue
3apojplia (Ha IpUMepe JIaHIETHUKA).
[TocTamMOpHOHaNBbHOE pa3BUTHE
XKUBOTHBIX. [Ipsimoe u HeTpsiMoe
pa3BUTHE

OnuceIBalOT 0COOCHHOCTH POCTa U
pa3BUTHUS pacTeHHUs. XapaKTePU3YIOT dTaIbl
I/IH)II/IBI/I)Iya.]'IBHOFO paSBI/ITI/ISI paCTeHI/II\/'I.
PackpbiBatoT 0COOEHHOCTH pa3BUTHS
JKNUBOTHBIX. CpaBHI/IBaI-OT HpHMOe 158
HEMpsIMOEe Pa3BUTHUE KUBOTHBIX. [IpoBoasT
HaOJIO/IEHNUS 32 POCTOM U Pa3BUTHEM
OpTraHU3MOB

Opranusm Kak
€IMHOE 11EJI0€

BzanMocBsI3b KIETOK, TKAaHEH B
OpraHoB B OpraHu3Max. >KI/IBI>IC
OpraHu3MBbI U OKpYIKarolas cpeaa

Ha3zbIBatoT eIMHUIBI CTPOEHUS KUBBIX
OpraHu3MOB (KJIETOK, TKaHEW, OPTraHOB).
BhIsSBASIOT B3aMOCBSI3b MEXKIY
OCOOCHHOCTSIMU CTPOCHUS KJIETOK, TKAHEH,
OpPraHoB U UX (QYHKIUSIMU

Opranusm u cpeaa (24)

Cpena oOuTanus.
dakTopsI cpepl

Bnustaue ¢akTopoB HEKUBOW TPUPOJIBI
(Temmeparypa, BIaXKHOCTh, CBET) Ha
JKUBBIC OpraHu3Mbl. B3aumocBsi3u
KHUBBIX OPTaHU3MOB.

Jlemoncmpayus

Komnexmuu, nimocTpupyromime
HKOJIOTMYECKHUE B3aUMOCBSI3U MEXKY
KUBBIMHU OpraHU3MaMHU, MUIIEBbIC LIEMU
U CETH

XapakTepu3yroT ¥ CPAaBHUBAIOT OCHOBHBIC
(hakTOpBI SKOJIOTHYECKOM cpebl. Ha3biBaroT
OCHOBHBIE (PAKTOPHI IKOJOTHUECKOU CPEJIbI.
OOBICHAIOT 0COOEHHOCTH
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K
pa3IuYHbIM cpeaaM oduTanus. [IpuBoast
MIPUMEPHI MPUCTIOCOOICHHOCTH OPTaHN3MOB
K CBOEH cpejie 0OUTaHHS




[Ipuponusie [TpuponHoe cooOriecTBO U 3KocucTeMa. | Ha3piBatoT OCHOBHBIE TPYIIIBI OPraHU3MOB

coo01ecTBa CtpyKTypa IpHpOJIHOTO COOOIIECTRA. B 9KOCHCTEME, OMHICHIBAIOT X POJIb B
Cesi3u B mpupoanoM coobuiectse. Llenu | sxocucteme. COCTaBIAIOT MPOCTEUIITHE
[MUTAHUS. uenu nutanus. [Ipornosupyror
Lemoncmpayus MOCJIEJICTBUS M3MEHEHHUI B cpesie OOUTaHUs
CTpyKTypa 3KOCHCTEMBI, MOJIETIEH Ha XUBbIE OPTraHU3MBbI
HKOJIOTHYECKHX CUCTEM

Pe3epBHOE

BpemMsi —4 4

Buosiorusi. MHOroodpasue ;KuBbIX Opranu3mMoB. 7 kiaacc (70 4, 2 4 B He/eJII0)

Tema

Conep:xanue

XapaKTepI/ICTI/IKa BHUAOB JI€ATC/IbHOCTH YIAIIIUXCH

Beenenue (3 1)

Paznoobpazue ¢hopM KHBOTO
Ha 3emie. [Tonstue 06
YPOBHSIX OpraHu3aluu
KU3HU: KJICTKH, TKaHH,
OpraHbl, OpraHu3Mbl. Buisl,
MOTMYJISIIAN U OMOTEOIIEHO3HI.
OO01mue npeacTaBIeHus O
ouocdepe. [Ipuunnb
MHOT000pa3Hsl >KUBBIX
opranu3MoB. [lonstue o
0opnOe 3a CyIIeCTBOBAaHHE U
€CTEeCTBEHHOM OTOOpE.
Cwmena ¢rops! 1 hayHbl Ha
3emJie: BO3HUKHOBEHHE
HOBBIX ¥ BBIMUPAHHE MPEKIE
CYLIECTBOBABIIUX (OpPM

OmnpenensioT ¥ aHATU3UPYIOT HOHATHS «OUOJIOTHSDY,
«YPOBHM OpPraHU3aLUN», «KJIETKA», «TKaHb», KOPraH»,
«OpraHu3M», «ouocdepar, «IKonorus». OnpeaensoT
3Ha4YeHHEe OMOJIOTMYECKUX 3HaHUN B COBPEMEHHOM
*u3HU. OLIEHUBAIOT POJIb OMOJIOrMYECKOM HayKu B
KHU3HU 001IeCTBa. AHATU3UPYIOT JIOTUYECKYIO 1IETIh
COOBITHIA, Aenaromux 60pb0y 3a CyIeCTBOBAHUE
Hen30exHO. CTPOAT CXEMBI ICHUCTBUS €CTECTBEHHOTO
0TOOpa B OCTOSHHBIX U U3MEHSIOLIUXCS YCIOBHSIX
cymecTBoBaHMs. ONpeaessitoT NOHITHS «IIAPCTBAY,
«OaKTepumn», «IPHUOBD», «PACTCHUS» U <GKUBOTHBIEY.
CocTaBisitoT KpaTKUi KOHCIIEKT ypoka. ['oToBsTCs K
YCTHOMY BBICTYIUIEHHIO

Pa3gea 1. lapcrBo Ilpokapuots! (3 1)

MHoroob6pasue,
0COOEHHOCTHU
CTPOCHHUS U
MIPOUCXOXKICHUE
POKAPUOTUICCKHUX
OpTaHU3MOB

[Ipoucxoxnenue u
HBOJNIONHSA OAKTEPHIA.
OO01ue cBoiicTBa
MPOKAPUOTUICCKUX
opranu3moB. CTpoeHue
MIPOKAPUOTUICCKON KIIETKH,
HACJIEICTBEHHBIN anmapar
OaKTepuaTbHON KIETKH.
Pa3smuoxenune Gakrepuil.
Mmuoroobpazue hopm
Oakrtepwuii. [loHsaTre o Tumax
oOMeHa y IPOKapHoOT.
Oco0eHHOCTH OpraHU3aIiu
1 )KU3HEICATEITHbHOCTH
MIPOKAPHOT;
pacnpoCTpaHEHHOCTD U
poJIb B OMOIIEHO3aX.
OKoJloru4yeckast posib u
MEAMIIMHCKOE 3HAYCHHE

Brinensitor ocHOBHBIE NpU3HAKK OakTepuil. JlaroT
OOIIYI0 XapaKTEPUCTHKH MPOKapHOT. OnpeaessitoT
3HAa4YEeHHE BHYTPUKIIETOYHBIX CTPYKTYP, COMOCTABIISS €€
CO CTPYKTYPHBIMU OCOOECHHOCTSIMUA OpPTaHU3AIUH
OaxTepuil. XapakTepus3yroT HOHATUS «CUMONO03»,
«KITyOCHBKOBBIEY, TN «a30T(HUKCUPYIONINE OaKTepum»,
«OaKTepUU-IECTPYKTOPBI», «O0IE3HETBOPHBIE
OakTepumn», «MH(PEKIIMOHHBIEC 3a00JIEBaHUS,
«onuaeMun». J{alT oLleHKY posid OakTepuil B IpUPOJE U
KHU3HH yenoBeka. COCTAaBISIOT IIAH-KOHCTIEKT TEMBbI
«MHoroo6pasue u pojib MUKPOOPTaHU3MOBY.
BBINONHSAIOT 3apUCOBKY pa3ianyuHbIX (hopm
OakTepuanbHbIX KJIeTOK. ['0TOBAT ycTHOE cOoO00IIeHnE IO
Teme «OO011as XxapaKTepruCcTUKa IPOKApHUOT

Pasnen 2. HapcTBo I'pudsi (4 4)

Obmas
XapaKTepUCTHUKA
rpuboB

[Ipoucxoxnenue u
3BOJIIOLIUS IPUOOB.
Ocobennocmu cmpoerus
K1emok epu60os. OcrogHbvie
uepmol Op2aHuzayuUU

XapakTepusyrT COBPEMEHHBIE MPEICTABIECHUS O
IIPOUCXOKACHUU I'puOOB. BBIAENAI0T OCHOBHBIE
MPU3HAKU CTPOSHUS U KU3HECATEIbHOCTH TPUOOB.
Pacnio3HatoT Ha )KHMBBIX 00BbEKTaX U TaOIHIIAX
CheI0OHBIE U A0BHUTHIE TPrObl. OCBaWBalOT MPUEMBI




MHO20KIEMOYHbBIX 2pUbOo8.
Omoenvl:
Xumpuouomuxoma,
Bueomurxoma, Ackomuxoma,
Baszuouomuxoma,
Omuxoma, epynna
Hecogepuiennvie epubul.
Ocobennoctu
JKM3HEAEATENHHOCTH U
pacnpoctpanenue. Poib
rpuOOB B OMOIIEHO3aX U
XO3SMCTBEHHOM
JIeITEILHOCTH YeJIoBEKa

OKa3aHMs NEePBOI MOMOILM MPHU OTPABJICHUU SIIOBUTHIMU
rpubamu. JlaroT onpeeieHne MOHSITHST «TPUOBI-
napasuThl» (TOJIOBHS, CIOPBIHBS U Ap.). [oTOBST
MUKpONpenapaTel ¥ U3y4aroT 10l MUKPOCKOTIOM
CTPOEHHE MYKOpPa U IPOACKEBBIX IpuOoB. [IpoBoasT
COTOCTAaBJICHHE YBUICHHOTO MOl MUKPOCKOIIOM C
NPUBEAEHHBIMU B YUeOHUKE N300paskeHUSIMU.
OOBSICHAIOT POJIb TPHOOB B MPHUPOJIC U KU3HU YEITOBEKA.
CocraBnstoT 1iaH naparpadga. Bemmonsstor
npakTHueckue padbotsl. OOCYKIa0T 1EMOHCTpPALUHY,
IpPeayCMOTPEHHBIE POrpaMMoii (paboTa B MaJIbIX

rpynmax)

JInmmannHukn

ITonsatue o cumoOuoO3e.
OO01mas xapakTepucTUKa
JIMTIIAaHHUKOB. THITEI
CJIOEBHIIL JIUIIAHHUKOB;
0COOEHHOCTH
JKU3HENCATEIbHOCTH,
pacupoCTpaHEHHOCTD U
JKOJIOTUYECKAs POJIb
JIMTIIAaHHUKOB

XapaktepusytoT (popmMy B3aUMOACHCTBUS OPTaHU3MOB —
cum6buo03. [IpuBoAAT 00IIYI0 XapaKTEPUCTHKY
JTUIAHUKOB. AHAIM3UPYIOT CTPOEHUE KYCTUCTBIX,
HAaKUIIHBIX, JIMCTOBATHIX JTUIIAHHUKOB. Pacrio3Haror
JUIIaHHUKY Ha TaOJIUIax U B )KUBOM IPUPOJIE.
OLEHUBAIOT 3KOJIOTMYECKYIO POJIb JIMILIAKHUKOB.
CocTaBisIOT MJIaH-KOHCIEKT cOOOUIeHUs «JIMIaiHuK»

Pasnen 3. HapcTrBo Pacrenus (16 4)

Ob6mas
XapaKTepPUCTHKA
pacteHui

PacturenbHbIli Opranuzm
KaK IIeJIOCTHAsI CUCTEMA.
Knerku, Tkanu, oprasl u
CUCTEMBbI OPT'aHOB
pactenuil. Perynsums
JKU3HEIESTeIbHOCTH
pacTeHuit; GUTOrOPMOHEI.
Ocobennoctu
KHU3HEACSITETbHOCTH
pactenwii; porocunres,
nurMeHThl. CucTemMaTika
pacTeHUl; HU3IIKE U
BBICIIIME PACTEHUS

XapakTepu3yroT OCHOBHBIE YEPThl OpraHU3aIUN
pactuTensHOro opranusma. Ilomydaior npencraBieHue o
BO3HUKHOBEHUU OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX
BOJIOPOCIICH, 0COOEHHOCTAX KHU3HEACATEILHOCTH
pactenuid. OnpenenstoT MOHATH «(HOTOCUHTE3Y,
«IUATMEHTBD, «CUCTEMAaTHKa PACTCHHI, «HU3IINE) U
«BBICIINE PacTeHUs». J{al0T XapaKTepUCTUKY OCHOBHBIX
ATAIoOB pa3BUTHs pacTeHUi. OOCYKIal0T IEMOHCTPALUU
MPETYCMOTPEHHBIE TTPOTrpamMMoii (paboTa B MaJIbIX
rpynmnax). CocTaBisIOT KpaTKM KOHCIIEKT TEKCTa YPOKa.
['oToBATCS K YCTHOMY BBICTYIUICHHIO

Hwusmume pacrenus

Bonopociu kak
JIpEBHEMIIas TpyIIna
pactenuit. O61mas
XapaKTepUCTHUKA
Bozopociieir. OcoOeHHOCTH
CTpOCHHS Tena.
OOHOKJIETOYHbIE U
MHOTOKJIETOYHbBIE
BOJIOpOCTH. MHOrOooOpasue
BOJIOPOCJICH: OTEIIbI
3enénble Bogopociu, bypoie
u Kpachble Boopociiu.
PacnpocTpanenne B BOAHBIX
Y Ha3eMHBIX OMOIIEHO3aX,
HKOJIOTUYECKast POJIb
Bojopociieit. [Ipaktuueckoe
3HaUYCHHE

Jlarot o011yro XapakTepuCTHKY BOJOPOCIEH, NX
OTJICJIbHBIX MPe/ICTaBUTENCH. BBISBISIIOT CXOACTBO U
OTJIMYHMS B CTPOCHUU PA3IMYHBIX IPYII BOJOPOCIIEH Ha
repbapHOoM Matepualie U Tabmuiax. OObSICHIIOT POJIb
BOJIOPOCIIEH B MPUPOJIE U KU3HU YesioBeka. OOCYKIal0T
JEMOHCTpAIINH, ITPEelyCMOTPEHHbIE TporpaMMoi (pabora
B MabIX rpynnax). CocTaBislOT KpaTKUH KOHCIEKT
TekcTa ypoka. COCTaBISIOT MJIaH-KOHCIEKT TEMBbI
«MHoroo6pasue Bogopociei». ['oToBsT ycTHOE
coo0b11eHue 00 UCIOIb30BAHUN BOJIOPOCIIEH B MUIIEBON
¥ MUKPOOHOJIOTMYECKON MPOMBIIIICHHOCTH




Beiciue criopoBbie
pacTeHus

[Tpoucxoxxaenue u odIas
XapaKTePUCTHUKA BBICIIIUX
pactenuii. OcoOeHHOCTH
OpraHu3aIu 1
WHAUBUAYAIBHOTO
Pa3BUTHUS BBICIIIUX
pactenuii. CriopoBbie
pacterust. O0mas
XapaKTepPHUCTHKA,
npoucxoxxaenue. Otaen
MOXOBHUIHBIE; 0COOSHHOCTH
OpraHu3aIiy, >KU3HEHHOTO
nukia. Pacnpoctpanenue u
poiib B OuorieHo3ax. Otnen
[TImayHOoBUIHBIE;
0COOCHHOCTH OpTaHU3AIHH,
JKM3HEHHOTO IIUKIA,
pacIpoCTpaHEHHE U POJIb B
ouonenos3ax. Otaen
XBOIIIECBUJTHEIE;
0COOEHHOCTH OpTaHH3aIIH,
’KH3HEHHOTIO ITUKIIA,
pacnpocTpaHeHue U poJib B
ouoneno3ax. OTaen
[TanopOoTHUKOBHIHBIE.
[Ipoucxoxnenue u
0COOEHHOCTH OpTaHHU3AINH
MaroOpPOTHUKOB.
JKM3HEHHBIN TUKIT
MaroOpPOTHUKOB.
Pacnipoctpanenue
MArOPOTHUKOB B IPUPOJIC U
UX pOJib B OMOIIEHO3aX

JIeMOHCTPUPYIOT 3HaHUS O POUCXOXKIEHUH BBICILINX
pacteHuid. J[aroT oOL1yI0 XapaKTEPUCTUKY MXOB.
Pacrnio3natot Ha repOapHbIX oOpa3iax u Tadbaunax
Pa3IMYHBIX IPEICTaBUTENEH MOXOBUIHBIX.
XapakTepu3yroT paclpoCTPAHEHUE U HKOJIOTHYECKOEe
3Ha4YEeHHE MXOB. BBIJIEISIIOT CyllleCTBEHHbIE TPU3HAKU
BBICIIMX CIIOPOBBIX pacTeHuil. J[atoT o01yto
XapaKTEPUCTUKY XBOIIEBHU/IHBIX, MJIAYHOBUIHBIX U
NarnopoTHUKOBUIHBIX. [IpoBOAAT cpaBHEHME BBICIIMX
CIOPOBBIX PACTEHUI U PACIIO3HAIOT UX MPEICTABUTEIIEH
Ha Tabnmumax u repoapHbIXx o0pa3uax. 3apuCcOBBIBAIOT B
TETPaJlb CXEMBbI KU3HEHHBIX IIUKJIOB BBICIIUX CIIOPOBBIX
pacteHnil. OOBACHSAIOT POJIb MXOB, XBOILEH, IIAyHOB U
MATIOPOTHUKOB B NMPUPOJIE U KU3HU YEJIOBEKA.
OO6cyx1at0T 1eMOHCTPALUH, TPETYCMOTPEHHBIE
nporpaMmoii (pabota B MasbIx rpymnnax). CocTaBisiioT
IUTaH-KOHCIIEKT TI0 TeMaM «XBOILEBUIHBIEY,
«IlnaynoBunueie» u «CTpoeHue, MHOrooOpasue u
HKOJIOTUYECKAast POJIb MArIOPOTHUKOBY

Briciie cemeHHEIC
pactenus. Otnen
T'omocemennsie
pacTeHust

[Ipoucxoxnenue u
0COOEHHOCTH OpTaHHU3AIIH
TOJIOCEMEHHBIX PACTEHUM;
CTpOCHUE TeTa, )KU3HEHHBIE
(hOpMBI TOJIOCEMEHHBIX.
Mmuoroo6pasue,
pacupoCTpaHEHHOCTD
rOJIOCEMEHHBIX, UX POJIb B
OMoLIeHO3aX 1
MPAKTHYECKOE 3HAUCHHE

[Tomy4aroT npeacTaBIeHUE O COBPEMEHHBIX B3IIAaX
y4E€HbIX HAa BO3HUKHOBEHHE CEMEHHBIX pacTeHuil. Jlaror
0O0IIyIO XapaKTEPUCTHKY TOJIOCEMEHHBIX PAaCTCHUH,
OTMeuasi MPOrPEeCCUBHBIC YEPThI, COMTPOBOKAABIINE UX
nosiBiieHue. ONUCHIBAIOT MpeICTaBUTEIEH
rOJIOCEMEHHBIX PAaCTEHUH, CTIONb3Ysl KUBbIE OOBEKTHI,
TabyuIel U repdapHbie 00pa3iibl. 3apUCOBBIBAIOT B
TETPaaM CXeMY IIUKJIA Pa3BUTUS COCHBL. OOOCHOBBIBAIOT
3HAYEHHE TOJIOCEMEHHBIX B MPUPOJIEC U )KU3HU YEJIOBEKA.
Beimonustor npaktuyeckue padbotsl. O6CyxaaroT
JIEMOHCTpAINH, IPEelyCMOTPEHHbIE TporpaMmoi (pabora
B MaJIbIX rpynmnax). CocTaBisOT KPaTKH KOHCHIEKT

ypoka

Beiciime ceMeHHBIE
pactenus. Otnen
[TokpsITOCEMEHHBIE
(IlBeTkoBBIC)
pacTeHus

[Ipoucxoxnenue u
0COOEHHOCTH OpraHU3aI[I
MOKPBITOCEMEHHBIX
pacTeHul; CTPOCHHE TeNa,
JKU3HEHHBIE (POPMBI
MMOKPHITOCEMEHHBIX.
Krnaccet OgHon0abHbIE U
JIBynonbHBIE, OCHOBHBIE
ceMelcTBa (2 cemelncTBa

[TosryuaroT npeacTaBIeHUE O COBPEMEHHBIX HAy4HBIX
B3IJIA1aX Ha BOBHUKHOBEHHUE MOKPHITOCEMEHHBIX
pactenuii. J[aroT 001IyI0 XapaKTepUCTUKY
MOKPBITOCEMEHHBIX PACTEHUH, OTMeYasi IPOrpeCcCUBHbIE
4epThl, CONIPOBOXKIABIINE UX NOsABIEHUE. ONNCHIBAIOT
IIPEICTABUTENIEH IOKPBITOCEMEHHBIX PACTEHUH,
UCTIONB3YsI )KUBBIE OOBEKTHI, TAOJIUIIBI U TepOapHbIe
o0pa3ipl. CocraBistoT Tadnuny «CpaBHUTEIbHAS
XapaKTEPUCTUKA KJIACCOB OJHOJIOJIBHBIX U JIBYJIOJIbHBIX




OJTHOZIOJIbHBIX U
3 ceMelicTBa IBYJIOJIbHBIX
pactenuii). MHoroo6pasue,
pacupoCTpaHEHHOCTH
I[BETKOBBIX pacTEeHUil, ux
poJib B OMOIIEHO3aX, B
YKU3HH YeJIOBeKa U ero
XO3SIICTBEHHOMN
JeSITEIbHOCTH

pacTeHuil». 3apuCOBBIBAIOT B TETPAAU CXEMY IMKJIA
Pa3BUTHS [BETKOBOTO PACTCHUS. XapaKTEPU3YIOT
pactuTenbHble GOPMBI U OOBICHAIOT 3HAYCHUE
MOKPBITOCEMEHHBIX PACTEHUH B MPUPOJIC U )KU3HU
YeJI0BEKa. BBIMOTHAIOT MpakTH4yecKkre padoThl.
OOcyxmatoT 1eMOHCTPALUH, TTPETYCMOTPEHHBIC
nporpaMmoii (pabora B MasibIxX rpymnmnax). CocTaBisoT
KpAaTKU KOHCIIEKT ypOKa

Pasnen 4. HapcTBo KuBotHbie (37 4)

Oomas JKvBOTHBIN OpraHn3M Kak XapakTepusyroT )KUBOTHBIM OPraHU3M KaK LIEJIOCTHYIO
XapaKTEePUCTHKA LIEJIOCTHAs! CUCTEMA. cuctemMy. Pacrno3HaroT ypoBHH OpraHU3aIiy >KMBOTO U
YKUBOTHBIX Knerku, TkaHu, oprass! u XapaKTepPU3YIOT KaXKAbIN U3 HUX. OOBICHSIIOT
CUCTEMBI OPTaHOB 0COOEHHOCTH KHU3HEAEATEIbHOCTH KUBOTHBIX,
JKUBOTHBIX. Perymanus OTIIMYAIOIINE UX OT NPEACTABUTEIIEH APYTUX LAPCTB
JKU3HEACATEIIbHOCTH YKUBOW MPUPOBI. AHATUZUPYIOT POJOCIOBHOE IPEBO
JKUBOTHBIX; HEPBHAS U JKAUBOTHOTO LIApCTBA, OTMEYas IIPEAKOBBIE TPYIIIIbI
SHJOKPHHHAS PETYJALUN. KUBOTHBIX M X ITOTOMKOB. Pacro3Haror
OcobenHoctu CUCTEMATUYECKUE KATErOPUH )KUBOTHBIX U HA3bIBAKOT
KU3ZHEJIEATEIbHOCTH MIPEICTABUTENEH KPYITHBIX TAKCOHOB. XapaKTEPU3YIOT
JKABOTHBIX, OTJIMYAOIINE CTPYKTYpY OMOIICHO30B U OTMEUAIOT POJIb Pa3INYHbIX
WX OT MpPEICTaBUTEIICH YKUBOTHBIX B HUX. AHAIM3UPYIOT POJIb MPEJICTABUTENEH
JIpYruX LApCTB )KUBOU pa3HBIX BUJOB B OMOIIEHO3aX U BBISBISIOT IPUYMHBI UX
npupozasl. Cucremarnka B3aUMOOTHOIIEHU. COCTaBISAIOT KPATKUI KOHCIIEKT
JKUBOTHBIX; ypoka. ['0ToBsITCA K YCTHOMY BBICTYIUICHHIO C
TaKCOHOMUYECKUE npe3eHTanueit « Mup )KMBOTHBIX)
KaTeropuu; OJHOKJIETOYHBIE
Y MHOTOKJIETOYHBIE
(6ecro3BOHOYHBIC U
XOpPJIOBBIE) )KUBOTHBIE.
B3anMoorHOmeHus
’KUBOTHBIX B OMOLIEHO3aX;
TpoduvecKkre ypoBHU U
LIENY TUTaHUs
IToguapctBo OOm1ast xapaKTepUCTHUKA JlaroT o011yr0 XapakTepUCTHKY OJHOKIETOUHBIX
OnHOKIETOYHbIE npocteimux. Kierka KUBOTHBIX, OTMEYasi CTPYKTYphl, 00€CIeurBaOIINe

OJTHOKJIETOYHBIX KUBOTHBIX
KakK LEJIOCTHBIA OpraHu3M;
0COOEHHOCTH OpraHU3aluU
KJIETOK IIPOCTEUIINX,
CHEIHAIbHBIC OPTaHOU/IBI.
PaznooGpasue mpocTeimmx
U UX pOJib B OMOIICHO3AX,
KU3HU YeJIOBEeKa U ero
X03MCTBEHHOM
HeITeILHOCTH. T
CapKOXTyTUKOHOCLIBI;
MHoOTooOpasue Gpopm

CapKOAOBBIX U KTYTUKOBBIX.

Tun CriopoBUKH;
CIIOPOBUKHU — MAPa3UThI
YesoBeKa U JKUBOTHBIX.
OcobeHHOCTH OpraHu3aluu
npeacraButene. Tun

Wudyzopumu.

BBITIOJTHEHHUE (DYHKIUH IETOCTHOTO OPTaHU3Ma.
AHQJIM3UPYIOT POJIb MPEICTABUTENEH Pa3HBIX BUIOB
OJTHOKJIETOYHBIX OPTaHU3MOB B OUOIICHO3aX, JKU3HU
YyeJIOBEKa M €ro XO3SMCTBEHHOM AeATeNbHOCTH. JlaroT
Pa3BEPHYTYIO XapaKTEPUCTUKY KilaccoB CapKol0OBbIE U
KrytukoBble. Pacio3HaroT nmpeacTaBuTeNein
CapKOXTyTHUKOHOCIIEB, BBI3BIBAIOIINX 3200JICBAHUS Y
yenoBeka. [[aroT xapaktepuctuky tuna CriopoBHKH.
Pacno3HaroT 1 OnuchIBalOT CIIOPOBUKOB, BHI3BIBAIOIINX
3a00JieBaHus Y YeNIOBEKa. 3apHCOBBIBAIOT LIUKJI Pa3BUTHUS
MaJISIPUAHOTO TIIa3MOJIHS U OOBSICHSIOT IPUINHBI
3a0oneBaHus Masipueit. OTMEUaroT MEphI
NpoUIAKTUKY MAJSIPUU U JPYTUX 3a00J1eBaHui,
BBI3bIBAEMbIX CIIOPOBUKAaMU. J[al0T XapaKTepUCTUKY THUIIA
Wudy3opun, pacrio3HAIOT U OMHUCHIBAIOT OTACTBHBIX
npeacTaBuTeNnei 3Toro tTuma. CocTaBisIOT TaOIUITy
«CpaBHUTENBbHAS XapakTepucTHKa [IpocTerimmx».
BeimonssitoT npaktudeckue padotel «CTpoeHue aMEosI,
HBIVICHBI 3e1EHOM U MHPY30pHH TY(HETbKID)




Mmuoroo6pazue undy3opuit
1 UX POJIb B OMOIICHO3aX

[Tonuapcreo OO1w1ast xapaKTepUCTUKA XapakTepu3yloT MHOTOKJIETOYHBIE OPTaHU3MBI,

MHorokeTouHbie MHOTOKJIETOYHBIX aHAJIM3UPYS TUIBI CAMMETPUHN KUBOTHBIX. OOBICHSIOT
JKUBOTHBIX; TUIIBI 3HAYEHUE CUMMETPUH JJIs1 KU3HEAEATEIbHOCTU
cummMmetrpuu. Knetku n opranu3mMoB. OObACHAIOT 3HaYeHNE AUPPEPEHIUPOBKU
TKAaHU KUBOTHBIX. KJIETOK MHOTOKJIETOUHBIX OPIaHU3MOB U IOSIBJICHUE
IIpocrenmme NepBbIX TKaHe. KpaTko onuceIBaroT peacTaBuTenein
MHOTOKJIETOUHbIE — I'yOkH; | Tuna ['yOku, momu€pkuBas UX 3HaYCHUE B OMOLIEHO3aX U
UX pacnpoCTpaHEHUE U Jutst yesnoBeka. COCTaBIISIIOT KPAaTKUN KOHCIIEKT ypOKa.
9KOJIOTMYECKOE 3HAUEHUE I'oTOBATCS K YCTHOMY BBICTYIUICHHIO

Kumeunonomnoct- OcoOeHHocTH opraHu3a | XapakTepu3yloT 0COOEHHOCTH OpraHU3aluH U

HBIE KHILIEYHOIOJIOCTHBIX. *ku3HenesTenpHocTH KumeunononoctHsix. [IpuBogsar
becnosnoe u nonosoe MIPUMEPHI MTPEICTaBUTENEH KIIACCOB KUIIIEYHOMOIOCTHBIX
pPa3MHOMKEHHE. Y CPaBHMBAIOT YEPThI UX opraHu3anuu. OObICHIIOT
MHuoroo0pasue u 3HaueHue AUQHEePEeHITMPOBKU KIETOK
pacnpocTpaHeHue KHIIEYHOIOJIOCTHBIX U OLEHUBAIOT (YHKIUHU KaXKIO0TO
KHILEYHOTOJIOCTHBIX; KJIETOYHOTO THUMa. OTMeyaroT poJib KUIIEYHOMOIOCTHBIX

THJIPOUJTHBIC, CITU(OUTHBIC
158 KOpaJ'IJ'IOBI)Ie ITOJINIIBI.
Ponp B mpupoHbIxX
coo0I1IIeCTBaX

B OMOIIEHO3aX U MX 3HAYCHHUE JJIS YeJIOBeKa. BhIMONHAIOT
MIpaKTHYECKHe paboThl O W3YYEHHUIO MJIaKaTOB U TaOJIHIL,
WUTIOCTPUPYIOIIMX XOJ pEreHEepaliu y THIPBHI.
OO6cCyxat0T IeMOHCTPALUH, TPEAYCMOTPEHHbBIE
nporpaMmmoii (pabota B Mamnbix rpymnmnax). CoCcTaBIsiOT
KpaTKHI KOHCIIEKT ypoka. ['0ToBsATCA K yCTHOMY
BBICTYIUICHHIO

Tun [1nockue yepBu

OcobeHHOCTH OpraHu3aIuu
IJIOCKUX YEPBEN.
CBOOOTHOXKHBYIITHE
PECHUYHBIE YEPBHU.
MHoroo0Opasue peCHUYHBIX
4YepBEH U UX POJIb B
OuoneHo3ax.
[Tpucnocobaenus x
MapasuTU3MYy Y IIIOCKUX
YEpBE; KI1acChl
CocapliKya U JIeHTOUHEIE
yepsu. [lonarue o
KU3HEHHOM ITUKJIE; [IUKJIbI
pa3BUTHUSA IEYEHOYHOTO
cocaJIbIINKa 1 ObIYbEro
nenHs. MHoroobpasue
MJIOCKUX YepBEH-
napasuToB. Mepsbl

PO UITAKTUKH
napa3suTapHbIX
3a0oneBaHuit

Jatot o0myto xapaktepuctuky tumna [lmockue yepsu.
AHaIM3UpPyOT CUCTEMATHKY TUIIA. XapaKTEPU3YIOT
NpeacTaBUTENeH Kilacca PeCHUYHBIE YepBU, TPUBOAAT
IIPUMEpBI MIPEACTABUTENEH U OTMEYAIOT UX POJIb B
OMOIIeHO3aX. XapaKTEePU3YIOT NPEICTaBUTECH
JIEHTOYHBIX YepBeil. Pacrio3HaroT 4yepThl
MPUCTIOCOOJICHHOCTH K apa3uTU3MYy B UX OpraHU3aIiu.
[TproOpeTatoT nmpeacTaBIeHHUs Mapa3UTU3ME KaK O
¢dbopMe B3aMMOOTHOIIIEHUI OPTaHU3MOB U O )KU3HEHHOM
IIUKJIC TApa3UTOB. 3apHCOBBIBAIOT B pabouue TeTpau
YKU3HEHHBIC LIUKJIbI JICHTOUYHBIX YE€PBEU — Mapa3UTOB
YeJI0BEKA U JKUBOTHBIX, BBIAEIASA CTalUN Pa3BUTHS,
OTIacHbIE JIJIs 3apaKeHUs yejoBeka (MHBa3UBHbIE
cTaaun). XapakTepU3yroT IpeACTaBUTeNEH Kiacca
CocanbuKu. 3apUCOBBIBAIOT JKM3HEHHBIN I[TUKJIT
COCAJIBLIIMKOB HA IIPUMEpPE MEYEHOYHOTO COCATIbIIINKA,
BBIJIEJISISL CTAJAMM Pa3BUTHUS, OMACHBIE JUIS 3apaKCHUS
yenoBeka. OOCYKIaI0T IEMOHCTPAIIH,
MPETYCMOTPEHHBIE TTPOTrpamMMoii (paboTa B MaJIbIX
rpynmnax). CocTaBisIOT KpaTKM KOHCIIEKT TEKCTa YPOKa.
['oTOBATCS K YCTHOMY BBICTYIUICHHIO U PE3EHTAUN
«[1nockue yepBu — napasuThl yenoBeka. [Ipodunakruka
napasuTapHbIX 3a00J€BaHUI

Tun Kpyrieie uepsu

OcobeHHOCTH OpraHu3auu
KpYIJIbIX uepBel (Ha
pUMepe acKapuabl
YEIIOBEUECKOM ).
CB0OOTHOKUBYIITHE U
napa3suTUIECKUE KPYIJIbIe
yepBu. [{uka pazBuTus

Jarot o0mryro xapakTepucTHKy THra Kpyribsie yepBu Ha
IpUMepe acKapHIbl YeIOBEYECKON. 3apHUCOBBIBAIOT MK
pa3BUTHA aCKapUAbl U XapaKTEPU3YIOT CTaAUN Pa3BUTHS,
OTIaCHBIE IS 3apaXkeHus yenoBeka. OOBSICHSIIOT MEpBI
npoUIaKTHKU ackapuno3a. [IpuBoasT nmpumepsl
CBOOOTHOXKMBYIIMX KPYIJIBIX YePBEH, OIICHUBAS UX POJIb
B OuorneHo3ax. OOCYX/1al0T IEMOHCTPALIUH,




acKapu/Ibl YEJIOBEUYECKOM;
MephI MPOPUITAKTUKHI
ackapujo3a

IpPeayCMOTPEHHBIE IPOrpaMMoii (paboTa B MaJIbIX
rpymnmnax). CoCcTaBsIOT KpaTKUi KOHCIIEKT ypOKa.
['OTOBSITCSI K YCTHOMY COOOILIEHHIO

Tun Konpuateie
4epBU

Oco0eHHOCTH OpraHU3aliu
KOJIbYAThIX YepBeil (Ha
npuMepe
MHOTOIIIETUHKOBOT'O YepPBs
HEepeu/ibl); BTOPUUHAS
MOJIOCTh TeJa.
MHuoroo0pasue Koimp4aThix
YepBeil; MHOTOIIETUHKOBBIE
¥ MaJIOUIICTUHKOBEIC
KOJIbYAThIC YEPBU, MUSABKH.
3HaueHue KOJIbYAThIX
4yepBeil B OMoLeH03ax

Jatot o61myto xapakrepuctuky tuna Konpuareie yepBu.
OTMeuaroT NpOrpecCUBHBIE YEPTHI OpraHU3aluu
KOJIbYAThIX Y€pBEH, COPOBOXKIABIINE UX
BO3HUKHOBeHUE. [IpOBOIUT CpaBHUTENBHBIN aHAIN3
OpraHu3aly IJIOCKUX U KOJIbUaThIX YepPBEH; pe3y/IbTaThl
3aHOCAT B Tabnuiy. OLleHHBaIOT 3HAYCHUE
BO3HUKHOBEHUSI BTOPUYHOM MOJIOCTH TeJla — IIeJIOMa.
XapakTepu3yrT CUCTEMaTHKY KOJIbUaThIX YEPBEH,
Pacrno3HaIOT XapaKTEepPHbIE YEPThl MHOTOIIETUHKOBBIX,
MaJIOILIETUHKOBBIX YepBeil U NUABOK. OOBICHAIOT
3HAa4YEeHUE KOJbUAThIX YepBEH B OMOIIEHO3aX; a TaKKe
MEAMLIMHCKOE 3HAYCHHE NUABOK. BBINOIHSIIOT
IIPaKTHUYECKYI0 paboTy «BHelHee cTpoeHue 10KAeBOro
yepBs». OOCYXIAI0T 1EMOHCTPALUH NIPEyCMOTPEHHBIE
nporpaMmoii (pabota B MasbIx rpymnmnax). CocTaBisioT
KpaTKUI KOHCIIEKT YpOKa

Tun Monmrocku

Oco0eHHOCTH OpraHU3aIiu
MOJUTFOCKOB; CMEIIIaHHAS
MOJIOCTH Tea.
MHuoroo6pasue MOJUTFOCKOB;
KJIaCChl OPIOXOHOT X,
JIBYCTBOPYATHIX U
TOJIOBOHOTHX MOJITIOCKOB.
3HayeHNe MOJITIOCKOB B
ouorieHo3ax. Ponb B xu3HU
YeJI0BEeKa U €T0
XO3MCTBEHHOU
JIESITENIbHOCTH

JatoT 0011yro XxapakTepucTuKy Tuna MoJTiocKH.
OTMeuaroT NpOrpecCUBHBIE YEPTHI OpraHU3aluu
MOJUTFOCKOB, COTIPOBOX/IaBILINE UX BOZHUKHOBEHUE.
IIpoBozAT CpaBHUTEIBHBIN aHAJIN3 OPraHU3aLuN
KOJIbYAaThIX YepPBEH M MOJUTIOCKOB; PE3YJIbTaThl 3aHOCAT B
TabuIly. XapakTepu3yroT CUCTEMAaTUKY MOJIITFOCKOB,
Pacro3HAIOT XapaKTepHbIE YePThl OPIOXOHOTHX,
JIBYCTBOPYATHIX M FOJIOBOHOTHX MOJUTIOCKOB. OOBSICHSAIOT
3Ha4eHHE MOJUTIOCKOB B OMOLIEHO3aX 1 3HAYE€HUE IS
YeJIOBEKA. BBIMOTHAIOT MPaKTUYECKYIO paboTy
«BHemntHee cTpoeHne MOJUTFOCKOBY. OOCYKIat0T
JIEMOHCTpAINH, TIPEAyCMOTPEHHbIE TporpaMmon (padoTta
B MaJbIX rpynnax). CocTaBisiOT KpaTKUH KOHCHIEKT
ypoka

Tun YnenucroHorue

[Ipoucxoxnenue u
0COOEHHOCTH OpraHU3aluU
YJICHUCTOHOTHX.
Mmuoroobpazue
YJICHUCTOHOTHX; KJIACCHI
PakooOpasHsie,
[TaykooOpazHsie,
Hacekomeie n
MHuoronoxku. Knacc
Pakoo6paznsie. Obmas
XapaKTepUCTHKA Ki1acca
paxKooOpa3HbIX Ha IPUMEpPE
peuHoro paka. Beiciime u
HU3IINE PAKH.
MHorooOpasue 1 3HaUeHHE
paxKooOpa3HbIX B
6uonenosax. Knacc
[TayxooGpaznbie. Obmias
XapaKTepUCTHKA
naykooOpasnsix. [layku,
CKOPITMOHBI, KIICIIIH.
MHoroo0pasue 1 3Ha4eHue

Jlarot 0011yI0 XapaKTepUCTUKY TUTIa YIIeHUCTOHOTHE.
OTMeuaroT NpOorpecCUBHBIE YEPTHI OpraHU3aluu
YJIEHUCTOHOTUX, COIPOBOKAABILNE UX BOSHUKHOBEHUE.
IIpoBOIAT CpaBHUTEBHBIN AHAIN3 OPraHU3ALUN
KOJIBYATBIX YEPBEU U YICHUCTOHOTUX; PE3YIbTaThI
3aHOCST B TaONUIly. XapaKTepu3yl0T CUCTEMATUKY
MOJUTIOCKOB U MX MpoucxoxkaeHue. JlaoT o01yro
XapaKTEepUCTUKY Kiacca PakooOpasHbIX; aHAIN3UPYIOT
0COOEHHOCTH OpPraHU3alK PEYHOI'O pakKa.
XapakTepu3yroT CUCTEMAaTHKY PaKoOOpa3HbIX, UX
pasHooOpas3ue; pacrno3HaOT NpeAcTaBUTENEH BBICIINX U
HU3IIUX PaKOOOPA3HBIX; IPUBOIAT IPHUMEPHI.
O11eHrBaIOT POJIb pakoOOpa3HbIX B mpupoe. JlaroT
o0IIyI0 XapaKTepUCTHKY Ki1acca [laykooOpasHsie;
AHATIM3UPYIOT OCOOEHHOCTH OpPTraHU3aINK MayKa-
KPECTOBHUKA. XapaKTEepPU3yIOT pa3HooOpas3ue
NayKoOOpa3HbIX; PaCIO3HAIOT MpeICTaBUTENEH

KJlacca — IayKOB, KJIELEHN, CKOPIIHOHOB. OLEHUBAIOT
HKOJIOTMYECKYIO POJIb U MEJUIIMHCKOE 3HAYCHUE
naykooOpasHbIX. J[atoT o0IIyI0 XapaKTepuCTUKY Kiacca
Hacekomsble; aHanu3upyOT 0COOEHHOCTH OpraHU3aluu
TapakaHa. Pa3inyaroT TUIIbI pa3BUTHSI HACEKOMBIX.




MaykooOpa3HbIX B
ouoneno3ax. Kimacc
Hacexombie. MHOTOOOpasue
HaceKoMbIX. O0Ias
XapaKTepUCTHKA Kiacca
HACEKOMBIX; OTPSIIbI
HACEKOMBIX C ITOJHBIM U
HETIOJIHBIM TIPEBPAICHHEM.
MHuoroo6pasue u 3HaueHuE
HACEKOMBIX B OMOIICHO3aX.
MHOTOHOXKH

XapakTepu3yroT CUCTEMATHKY HACEKOMBIX, UX
pasHooOpasue; CPaBHUBAIOT MPEICTABUTEICH PA3INYHBIX
oTps10B. Pacnio3HaroT npeacTaBuTeNe OCHOBHBIX
OTPSZI0B HACEKOMBIX; IPUBOJAT NpuMepbl. OLIEHNBAIOT
POJIb HACEKOMBIX B IIPUPOJIE U 3HAYEHUE IS YETIOBEKa.
OnuceIBaOT NpeacTaBUTENEN Kjlacca MHOTOHOXKHU U
IPUBOJAT MPUMEPHI IpecTaBuTeNeH. Boimonustor
[IpaKTHYECKHE paboThl, MPEAYCMOTPEHHBIE IPOrPAMMOI.
OOcyx1at0T 1eMOHCTPALUH, TPETYCMOTPEHHBIE
nporpaMmoii (pabota B MasbIx rpynnax). CocTaBisioT
KpaTKUH KOHCIEKT YpoKa. | OTOBST Npe3eHTalHIO

Tun Henoxoorcue

Obwasn xapakmepucmuxa
muna Henoxoocue.
MHnozoobpasue uznoxoocux;
knaccwvl Mopckue 36€3001,
Mopckue eorcu, [ onomypuu.
MHuoeoobpazue u
9KONI02UYECKOe 3HAYEeHUe

Harom obwyro xapakmepucmuxy muna Henoxooicue.
Xapakmepu3yiom 0CHOB8HbIe epYyNnNbl USTOKOICUX,
npusoosim npumepwvl npeocmasumeinetl. Anamuzupyom
3HaueHue uenoKoxcux 8 buoyernosax. Qocysucoarom
demMoHCcmpayuu, npedycMompeHuble npoepammol
(paboma 6 manvix epynnax). Cocmaenaom Kpamkuu
KOHCNEKm YPOKd

Tun Xopnosele.

OOm1ast xapaKTepUCTHKA

JlaroT o0111y10 XapakTepUCTHKY XOPAOBBIX Ha IpUMepe

TlonTnn Thna XopA0BBbIE. naHneTHuka. [IpoBOsAT CpaBHUTEIBHBIN aHAINA3

becuepennbie [IpoucxoxxaeHne XOpJOBBIX; | OPraHU3ALMU KOJIBYATHIX YePBEH U YIE€HUCTOHOTHX;
MO/ITHUIIBI O€CUEPENTHBIX U pe3YNILTAThl 3aHOCST B TaOIUIy. ONMHUCHIBAIOT
1mo3BoHOYHBIX. [ToaTun CUCTEMATHKYy XOPOBBIX, 1aBasi OLIEHKY INIABHBIM
becuepennsbie: TaHIIETHUK; | HaMpaBlIeHUEM pa3BUTH rpymnibl. OOCYXIar0T
0COOEHHOCTH €To JEMOHCTpAIINH, TPEyCMOTPEHHBIE TporpaMMoi (padoTa
OpraHu3aIf 1 B MaJibIX Tpynmax). CoCTaBIsAIOT KPATKUNM KOHCTIEKT
pacpoCTpaHEHHUsI ypoka

[TogTun OO6m1ast XxapaKTepUCTHKA Jatot o0myro xapakTepucTtuky noarumna [1o3BoHOYHBIE

[To3BoHOYHBIE [I03BOHOYHBIX. Ha MpUMepe MpeacTaBuTenelt Haakiaacca Pei6. OTmeuaroT

(Yepennsie). [TpoucxoxaeHue poIo. MIPOTPECCUBHBIC YEPThI OPTAHU3AIINHU PHIO,

Hanxnacc PeiObl

OOm1ast xapaKTepUCTHKA
pr10. Knaccer XpsimmeBbie
(axynbl 1 ckatbl) 1 KocTHbIe
pBIOBI. MHOTOOOpa3Me
KOCTHBIX PBIO:
XPALIEKOCTHBIE,
KHCTEIephIE,
JIBOSIKOZIBIIIIAIINE U
Jy4ernepbie phIOBI.
MHuoroo0pasue BUI0B U
YepPThI IPUCTIOCOOICHHOCTH
K cpefic OOuTaHusI.
DKOIIOrn4ecKkoe u
XO3SIICTBEHHOE 3HAYECHHE
pBIO

COIIPOBOXK/IaBIINE UX BO3HUKHOBeHUE. [IpoBoasT
CPaBHMTENBHBIN aHAJIM3 OPTaHU3aINH JIAHIIETHUKOB
pBIO; pe3yNnbTaThl 3aHOCAT B TaOIHUITy. XapaKTepU3yloT
CHUCTEMATHKy ¥ MHOTO0Opa3ue pol0 1 MX
npoucxokaeHrne. ONMUCHIBAIOT CTPOEHUE U 0COOEHHOCTH
KM3HEICATEIBHOCTH XPSILIEBBIX PHIO. XapaKTepH3yioT
MHOT000pa3ue KOCTHBIX PBIO: XPAIIEKOCTHBIE,
KUCTENephIe, TBOSKO/BIIIAIINE U JTydeTiephble PhIObI;
MPUCTIOCOOUTENIbHBIE 0COOEHHOCTH K Cpesie OOMTaHusI.
OneHMBarOT SKOJIOTUYECKOE U XO3SMCTBEHHOE 3HAYCHUE
pbI0. BEIMONHAIOT MpakTHYECKYI0 paboTy 0COOCHHOCTH
BHEIITHETO CTPOCHHS PHIO B CBS3HM C 00Pa30M KU3HHU.
OOcyxatoT 1eMOHCTPALUH, TPETYCMOTPEHHBIE
mporpamMmoii (pabora B Manbix rpymmax). CocTaBisioT
KpaTKUH KOHCIIEKT YPOKa

Knacc 3emHOBOIBIE

[TepBBIe 3eMHOBOTHBIE.
OOm1ast xapaKTepUCTHUKA
3eMHOBOJIHBIX KaK MEPBBIX
Ha3e€MHBIX TO3BOHOYHBIX.
becxBocThie, XBOCTaThIC U
6e3norue amdpuodumy;
MHOT000pasue, cpeaa
OOUTaHUS U SKOJIOTHUECKUE
ocobennoctu. CTpyKTypHO-
(byHKIIMOHATbHAS

Jlarot o011yro XapakTepUCTHKY Klacca 3eMHOBO/HBIE Ha
npumMepe JArymku. OTMeuaroT IporpecCUBHBIE YEPTHI
OpraHu3alyu pblO, COMPOBOKAABIINE UX
BO3HMKHOBeHUE. [[pOBOIAT CpaBHUTENBHBIN aHAIN3
OpraHu3anuy pslo U am(puOuii; pe3yabTaThl 3aHOCST B
TabauIly. XapaKTepu3yrT CUCTEMAaTHKY PbIO M UX
npoucxoxaeHue. ONUCBHIBAalOT CTPOEHUE U 0COOEHHOCTH
JKU3HEIESITeNbHOCTH aM(puOuii. Xapakrepu3yroT
MHOIr000pa3ue 3eMHOBOJIHBIX U IIPUCTIOCOOUTENbHBIE
0COOEHHOCTH K OKOJIOBOJHOM cpejie OOMTaHusl.




OpraHu3aIys 36 MHOBOIHBIX
Ha IIpUMeEPE JIATYIIKH.
DKonoruyeckast posib u
MHOTO000pasue
3eMHOBOJIHBIX

OneHMBarOT SKOJIOTMYECKOE U XO35IICTBEHHOE 3HAYCHUE
am¢uoOuii. BEINOTHAIOT MpakTHYeCcKyto paboTy u
00CYXJIAI0T IEMOHCTPALMH, TPEAYCMOTPEHHbIE
nporpaMmoii (pabota B MasbIx rpymnnax). CocTaBisioT
KpaTKUH KOHCIEKT YpoKa. [ OTOBST Ipe3eHTalIHIo
«/IpeBHue 3eMHOBO/IHBIE. BbIx0a Ha cymy»

Kiace
[Ipecmbikaromumecs

[TpoucxoxaeHue penTHInil.
OO01as xapakTepucTUKa
MPECMBIKAIOIIUXCS KaK
NEPBUYHOHA3EMHBIX
KHUBOTHBIX. CTPYKTYpHO-
(byHKIIMOHATBHAS
OpraHu3alus
MPECMBIKAFOIIUXCS Ha
pUMEpE SAIIEPHLIBL.
YewryituaTsie (3mMeH,
ALIEPULIBI U XaMEeJICOHBI),
KPOKOJIJTBI ¥ YEPETIaxH.
Pacnpoctpanenue u
MHOroo6pasue popm
PEeNTUINN; TIOT0XKEHHE B
HKOJIOTUIECKIX CHCTEMAX.
Beimepiuue rpynmst
MIPECMBIKAFOTIIUXCS

Jlarot o011yro XapakTepUCTHKY Kiacca
[Ipecmblikaromuecs Ha npuMepe siepuiibl. OTMedaroT
IIPOIPECCHUBHBIE YEPTHI OPTaHU3ALNN PENTUIINH,
COIPOBOXK/IABIINE UX BO3HUKHOBeHHE. [IpoBoasT
CPaBHUTEJbHBIN aHAINU3 OpraHu3aluu aMmpuomii u
PENTUIINI; Pe3y/IbTaThl 3aHOCST B TaOJIUILY.
XapakTepu3yrT CUCTEMaTHKY ITPECMBIKAIOIINXCS U UX
npoucxoxaeHue. OnuchIBalOT CTPOEHUE U 0COOEHHOCTH
KHU3HEEATEIbHOCTH. XapaKTepU3yroT MHOTooOpasue
MIPECMBIKAIOIIUXCSA: YelllyiuaTbie (3MeH, SAIEPULIbI U
XaMeJIEOHbI ), KPOKOJMUIIBI U Yepenaxu, a TakxKe
MPUCTIOCOOUTETEHBIE OCOOEHHOCTH K Pa3HO00pa3HbIM
cpenam obutaHus. OLEHUBAIOT HKOIOTHYECKOe 3HAYECHUE
penTuiuil. BeInonHAIOT IpakTHUecKyto paboTy 1
00CYXIaI0T IEMOHCTPALMH, TPEAYCMOTPEHHbIE
nporpaMmmoii (pabota B MasbIx rpymnmnax). CocTaBisioT
KpaTKUI KOHCIIEKT TeKCTa ypoKa. ['0TOBAT pe3eHTauIo
«/Ipesnue pentunuu. ['ociogcTBo B BojJE, BO3AyXE U Ha
cyuie»

Kimacc IlTuern

[Ipoucxoxaenue nTwuii;
NIEPBONTHUIIBI U UX MPEJIKHU;
HACTOSIIIIUE TITHIIHI.
Kunerpynple, nnm
JIeTarone; OeCKuiIeBhIe,
Wy Oeraronue; MUHTBUHBI,
WUTY TUTABAIOIINE TITHIIBI.
OcobeHHOCTH OpraHu3aluu
Y DKOJIOTHUECKas

g depeHIpoBKa
JIETAONINX NTHIL (TITUIIBI
jeca, CTernel U MyCThIHb,
OTKPBITBIX BO3IYIIHBIX
IPOCTPAHCTB, OOJIOT,
BOZIOEMOB U TTOOEpEKUin).
OxpaHa ¥ NpHUBJICUCHHE
NITHIL, JOMAITHUE TITHIIBL.
Ponb ntun B mpupoze,
KM3HH YEJIOBEKa U €T0

Jarot 001yro xapakTepucTuky kiacca [ITuip.
OTMeqaroT MporpecCUBHBIC YEPTHI OPraHNU3aALUH TPYIIIIbI,
COIIPOBOXK/IABIINE UX BO3HUKHOBeHUE. [IpoBosT
CPaBHUTEJBHBIN aHAIN3 OpTraHU3aLUU PENTUINHA U ITHUIL;
Pe3yNBTAThI 32aHOCAT B TAOJHUILY; OTMEUAIOT
NPUCTIOCOOICHNUS NTHULL K TTOJIETy. XapaKTepu3yoT
CHCTEMATHKY IITHII, UX IPOUCXOXKICHHIE U CBSI3b C
nepBonTuiamMu. ONKUCHIBAIOT CTPOSHHUE U OCOOCHHOCTH
KHU3HEAEATEIbHOCTU. XapaKTepU3yI0T MHOT000pasue
npecTaBuTeNel Kilacca, Ha3bIBalOT OCHOBHBIE OTPSIbI U
HKOJIOTUYECKHE TPYIIBI NTHI. OIIEHUBAIOT
HKOJIOTUYECKOE U XO35IICTBEHHOE 3HAUCHHE MTHII.
BBITIONHSIIOT IPaKTHIECKYIO PaOb0Ty U 0OCYKAAOT
JIEMOHCTpAINH, TIPeAyCMOTPEHHBIE TporpaMmMoin (padoTta
B MaJibIX rpynnax). CocTaBisiOT KpaTKUH KOHCIEKT
ypoka. ['oTOBST mpe3eHTaluto

XO3SIMICTBEHHOMN

JIeSITETIHHOCTH
Kiace ITpoucxoxnenue Jlarot o011yro XapakTepUCTHKY Kiacca
MuekonuTaromue MJIEKONTUTAIOIINX. Muexonutaromue. OTMeEUaroT IPOrPECCUBHBIE YEPTHI

[lepBo3Bepu (yTKOHOC U
exunHa). Husmmue 3Bepu
(cymuatsie). HacTosiue
3BepH (TIaIleHTapHBIE).
CrpykTypHO-
(yHKITMOHATBHBIC
0COOEHHOCTH OpraHU3aluU

opraHu3al MJICKOIIATAOIIUX, COITPOBOXKAABIINEC UX
BO3HUKHOBEHUE. [I[pOBOJAT CpaBHUTEIBHBIN aHAIN3
opraHu3anun pGHTI/IJII/II\/'I 1 MJICKOIMUTAOIIUX; PC3YJIbTAThI
3aHOCAT B Tabnuily. XapakTepu3yloT CUCTEMATUKY
MIJICKOITUTAOIMIUX U UX IIPOUCXOXKICHUC. OnuceIBaroT
CTpOEHHUE U 0COOEHHOCTH KU3ZHEACSITETbHOCTH.
XapakTepu3yloT MHOro00pa3rue MICKOMUTAIOIINX;




MJIEKOITUTAIOIINX Ha
npuMepe codaKu.
DKonoruyeckas poJib
MJIEKOIUTAIOIINX B
IIpOLIECCEe PA3BUTHUS )KUBON
MIPUPOBI B KATHO30MCKON
ape. OCHOBHBIE OTPS/AbI
IUTAlleHTapHBIX
MJIEKOITUTAIOIINX
HacexomosimabIC,
Pykokpsisie, [ pbI3yHBl,
3aitiieoOpasHbie, XUIIHbIE,
JlacToHOTHE,
KurtoobpasHsie,
HenapHokonbITHbIE,
ITaproxomnbITHBIE, [IprMaTEl
U 1p. 3HauUeHue
MJIEKOIUTAIOIINX B
IIPUPOJE U XO3AMCTBEHHOU
JIeATEIIbHOCTH YEJIOBEKA.
OxpaHa LIeHHBIX 3Bepei.
JomamHue
MJIEKONUTAIOIINE (KPYTHBIN
Y MEJIKAWA POraThlii CKOT U
ApYTHEC
CEJIbCKOXO35IICTBEHHBIE
JKUBOTHBIE)

OIKCBIBAIOT OCHOBHBIE OTpsAbl: HacekoMosgHbIe,
Pyxokpsuisie, I'pb13ynsl, 3aiinieoopasHbie, XHUILIHbIE,
Jlactonorue, Kuroobpasnsle, HemapHokonsITHbIE,
[TaproxonbITHEIE, [TprMaTh 1 Ap.; IPUBOAAT IPUMEPHI
npeAcTaBUTeNel pa3HbIX IPYII, a TAKXKe
MIPHUCIIOCOOUTETHHBIE OCOOCHHOCTH K Pa3HOOOPa3HBIM
cpenaMm obutanus. OLIEeHUBAIOT HKOJIOTHYECKOE U
HapOJHOXO35IIICTBEHHOE 3HAaYEHNE MIIEKOIUTAIOIINX.
OOBSICHAIOT HEOOXOIAUMOCTh OXPAHBI LIEHHBIX
MJIEKONUTAIOIIMX U PErYJISLUN YUCICHHOCTH KUBOTHBIX,
HAHOCSIIMX BpeJl YeJIOBEKY. BBIMONHAIOT MPaKTHYECKYIO
paboTy 1 00CYXKIAOT JEMOHCTPAIMH, TIPEAYCMOTPEHHBIE
nporpaMmoii (pabora B MasbIx rpymnmnax). CocTaBisoT
KpPaTKHI KOHCIIEKT TE€KCTa ypoka. ['0ToBAT npe3eHTanuu
«/IpeBHue muexonuraroure», «OCHOBHbIE OTPS/IbI
MJIEKONUTAOMMX. [ 0CIOACTBO B BOJIE, BO3AYXE U Ha

CyIIe»

Pasznes S. Bupycsl

OO0was
XapaKTePUCTHKA U
CBOWCTBA BUPYCOB

OOm1ast xapaKTepUCTHKA
BUpYCcOB. McTopus nx
oTKpeITHA. CTpoeHue
BHpyCa Ha IpUMepe BUpyca
Ta0aYHON MO3aMKH.
B3aumoneiictBre Bupyca u
KJIETKU. Bupycel —
BO3OYIMTENN OTIACHBIX
3a00JIeBaHUI UelloBeKa.
[Ipodunaktuka
3a00JIeBaHUS TPUIIIIOM.
[IpoucxoxaeHue BUPycoB

JlaroT o0111y10 XapakTepUCTHUKY BUPYCOB U
OaxTepuodaros, 3alIOMHUHAIOT UCTOPUIO UX OTKpbITHs. Ha
KOHKPETHBIX MpUMepax MOKa3bIBalOT 0COOEHHOCTH
OpraHu3aIlii BUPYCOB KaK BHYTPUKJIETOYHBIX TAPA3UTOB
Ha FeHETUYECKOM YPOBHE. XapaKTepU3yIOT MEXaHU3M
B3aUMOJICHCTBUS BUpYyca U KIETKU. [IpHBOAAT puMepsI
BUPYCOB, BBI3bIBAIOINX HHPEKIIMOHHBIE 3a00JIeBaHUS Y
9eioBeKa M JKUBOTHBIX. OOBSICHAIOT HEOOXOIUMOCTh H
MepbI MPO(PUIAKTUKN BUPYCHBIX 3a00JI€BaHUM.
3aroMUHAIOT THITOTE3bl BOSHUKHOBEHHS BUPYCOB.
OOcyx1atoT IeMOHCTPALIUH, TPETYCMOTPEHHBIE
nporpaMmoii (pabota B MasbIx rpymnmnax). CocTaBisioT
KpPaTKUH KOHCIEKT ypoKa. | OTOBSIT mpe3eHTaIlu

3axmouenue (1 1)

OCHOBHBIE 3TaIbl Pa3BUTHS
JKUBOTHBIX. SHAUCHUE
JKUBOTHBIX [UISL UEJIOBEKA

OOcyxaroT 1eMOHCTPALUH, IPEYCMOTPEHHBIE
nporpaMmoii (pabora B MajbIX IpyIIax)

Pe3epBHOe Bpemsi — 4 4

buosaorus. Yenosek. 8 kiaace (72 4, 2 4 B HeJ1eJ110)




TemMma

Copep>xaHue

XapakTepucTukKm BUaOoB
DEeATeNIbHOCTU yYaLLuXcs




MecTo 4eJioBeKa B CHCTeMe OPraHu4ecKoro Mupa (2 4)

MecTo yestoBeka B
CHCTEME
OpPTraHUYECKOTO
Mupa

YennoBek Kak 4acTh KUBOM MPUPOJIBI, MECTO
4eJI0BEKA B CUCTEME OPraHMYECKOro Mupa.
YepThl CXOJCTBA YEJIOBEKA U )KUBOTHBIX.
CXO0AcTBO U pa3ianyus YeJIOBEKA U
4eJI0BeK00Opas3HbIX 00e3bsH. YenoBek
pa3yMHBIH

OOBICHAIOT MECTO YEJIOBEKA B CHCTEME
OpraHnyYecKoro Mupa. Beiaensror
CYIICCTBCHHBIC TIPU3HAKH,
JTIOKA3bIBAIOIINE POACTBO YETIOBEKA U
KHUBOTHBIX. CpaBHUBAIOT OCOOCHHOCTH
CTPOEHHS YeJI0BEKOOOPa3HBIX 00€3bsH
1 4JesioBeka. JlenaroT BEIBOJIBI

IIpoucxoxaenne yejioBeka (2 4)

[IpoucxoxneHue
JeJI0BEKa

buonornueckue u counanbHbie (AKTOPHI
aHTPOIIOCOLIMOTeHEe3a. JTarnbl U (PaKTOPHI
CTaHOBJICHUS uenoBeka. Pacel yenoBeka, ux
IIPOUCXOKACHHUE U €IUHCTBO

OOBACHAIOT OMOJOTHYSCKHE U
COIMAJIbHBIE (PaKTOPHI
aHTPOTIOCOITUOTeHE3a. XapaKTePH3YIOT
OCHOBHBI€ JTaIlbl BOJIIOIUU YEIOBEKA.
OnpenensroT XapaKTepHbBIE YePTHI pac
yeJoBeKa

Kparkasi uctopusi pa3BuTHsI 3HAHU 0 CTPOeHUN QYHKIMSIX OPraHu3Ma JesoBeka (1 1)

Kparkas ucropus
Pa3BUTHS 3HAHUH O
CTpOCHHUHU (PYHKIHUSIX
opraHmsma
YyeJIoBeKa

Hayku o uenoBeke: anaTomus, (GU3HOIOTHS,
rurueHa. Benukue aHaToMbl B PU3HOIIOTH:
I'unnokpar, Knasnuii I'anen, Anapeac
Bezanuit

OOBACHSIOT POJIb HAYK O UEJIOBEKE B
COXPaHEHUH U TOACPKaHUU €TO
310pOBbs. ONMUCHIBAIOT BKJIA]] BEIYIIX
OTEUECTBEHHBIX M 3apyOSIKHBIX YUEHBIX
B Pa3BHUTHE 3HAHUN 00 OpraHu3Me
YeJIoBeKa

OO611uii 0630p cTpoenusi U GyHKUMIA Oprannu3ma 4esaopeka (4 4)

OO6mmwuit 0630p
CTPOEHUA U
byHKIUI opraHu3Ma
4eJIoBeKa

Knerounoe CTPOCHUC OpraHu3Ma. Tkanu:
OIIUTCIIMAJIBHBIC, COCANMHUTCIIBHBIC,
MBIIICYHBIC, HCPBHA. OpFaHLI
YCIIOBCYECCKOro opranmsma. Cuctembl
OpTraHoOB. Bzaumocss3b OpTraHOB U CUCTEM
OpraHOB KaK OCHOBa roMe€ocTasa

BBISABIISIIOT OCHOBHBIE TPU3HAKH
YeJIoBeKa. XapaKTepU3y0T OCHOBHBIE
CTPYKTYpHBIE€ KOMIIOHEHTHI KJIETOK,
TKaHE! U pacro3HalOT UX Ha Tabnuuax,
MuKponpenapatax. OObACHIIOT
B3aMMOCBSI3b CTPOCHUS U PYHKLUN
TKaHEeil; OpraHoB 1 CUCTEM OpPI'aHOB B
opranusMme uesoBeka. PacriosHaror Ha
TabJIMIIaX OpraHbl U CUCTEMBI OPI'aHOB
4eJI0BeKa, OOBACHSIOT UX POJIb B
OpraHu3Me

Koopaunauus u perysasinus (10 1)

Koopnunanus u
peryisnus

I'ymopanbHas peryssiuus. XKenesbt
BHYTPEHHEHN cekpennu. ['OpMOHBI U UX POJIb
B 0OMEHHBIX mpoueccax. HepBHo-
ryMOpasbHasl peryJsiusl.

Hepshas perymnsauus. 3HadeHUE HEPBHOU
cucreMsl. LleHTpanbHas u nepudepudeckas
HEpBHbBIE CUCTEMBI. BeretaTtuBHas u
COMaTHYECKAast YaCTH HEPBHOU CUCTEMBI.
Peduekc; mpoBeneHre HEPBHOTO UMITYJIbCA.
Ctpoenue U pyHKIMM COMHHOTO MO3Ta,
OTZEJIOB TOJIOBHOTO Mo3ra. bosbiine
MOJTyIIapus ro’aoBHOro mosra. Kopa
O0JIBIIMX MONTyIapuil. 3HaUYeHHUE KOPbI
OOJIBIIMX MOJTyIIapuil U €€ CBS3M ¢ APYTUMHU
otaenamu Mo3ra. Oprassl 4yBCTB
(aHanmu3aToOpHI), X CTpOeHUE, QYHKITUU.
Ctpoenue, QyHKIIMH U TUTHEHA OPTaHOB
3perus. CTpoeHue U QyHKIMH OPraHOB
ciyxa. [Ipenynpexnenue HapylmeHun
ciyxa. Opransl ocs3aHus1, BKyca, OOOHSHHUSL.

OOBSACHSIIOT POJIb PETYAATOPHBIX
CUCTEM B KU3HEACITEIbHOCTH
opranm3ma. XapaKkTepu3yioT OCHOBHbBIC
GbyHKIMH kKele3 BHYTpeHHEH
cekperu. OOBICHSIOT MEXaHU3M
JIECTBUS TOPMOHOB. Briaenstor
CTPYKTYpHBIE KOMIIOHEHTHI HEPBHOM
cucteMbl. OnpeensoT PacloioKeHIe
4acTeH HEPBHOW CUCTEMBI, PACIIO3HAIOT
ux Ha Tabaunax. PackpeiBaroT GhyHKIINN
TOJIOBHOTO MO3Ta, CIIUHHOTO MO3Ta,
HepBOB. CpaBHUBAIOT HEPBHYIO U
TYMOPaIbHYIO PEryisiiuu. PackpbeiBaior
MIPUYMHBI HAPYIICHUS
(YHKIMOHUPOBAHUS HEPBHOM
CUCTEMBI. BBISBIISIOT CylleCTBEHHbIE
MPU3HAKU CTPOCHUS U
(GYHKIIMOHUPOBAHUS OPTaHOB UYBCTB.
Pacrio3natot opransl 4yBCTB Ha
HaUIIHBIX Tocoonax. O000maroT




I'uruena OpTraHOB 1YBCTB

Mepbl TPOoGUITAKTUKY 3a001eBaHUN
OpraHoOB YYBCTB

Omnopa u aBu:kenue (8 1)

Onopa u IBHKEHUE

CkeneT yenoBeka, ero OTAeNbl: 0CEBOM
CKEJIET, CKEJIET MOSICOB KOHEYHOCTEM.
Oco0eHHOCTH CKeNeTa YellOBeKa, CBsI3aHHbIe
C TPYIOBOU IE€ATEIBHOCTBIO U
npsMoxoxaeHueM. CocTaB U CTpOEHUE
KoCTel: TpyOuatsie U ryouarsie koctu. Poct
KocTel. Bo3pacTHble M3MEHEHNs B
CTPOCHMHU KOCTEU. THUIIBI COEUHEHUS
KocTeill. 3a00seBaHus OTIOPHO-
JIBUTaTeIbHON CUCTEMBI M X
npoduIaKkTUKa.

Mpieunast cuctema. CTpoeHHE U pa3BUTHE
MbI. OCHOBHBIE TPYIIIBI MBIIIL, UX
¢ynkuuu. PaboTta MbIIIIL; cTaTHYECcKas U
JMHaMHA4YecKas Harpy3ku. Ponb HepBHOU
CHCTEMBI B PEryJISIIUH PaOOThl MBIIIIII.
Yromnenue Mpliin. Poinbs akTHBHOTO OT/ABIXA
B BOCCTaHOBJIEHUHU AKTUBHOCTH MBIILIEYHON
TKaHU.

3HavyeHue PU3NUECKO KYIbTYpPhl U PeXUMA
TpyJAa AJis IPaBUIBHOTO (pOpMHUPOBaHUS
OIIOPHO-/IBUTaTEJIbHON CUCTEMBI

XapakTepu3yroT pOJb OIIOPHO-
JIBUTaTeIbHON CUCTEMBI B )KM3HU
4yesloBeKa. Pacnio3HaroT Ha HarIsAHbIX
MOCOOUSAX YaCTH CKelleTa.
KnaccupuuupyroT u xapakrepu3yor
THUIIBI COEAMHEHUS KOocTel. ONMCHIBAIOT
0COOEHHOCTH XMMHYECKOr0 COCTaBa U
CTPOEHHUSI KOCTEeH. XapaKTepU3yroT
O0COOEHHOCTH CTPOCHUS CKEIIETHBIX
MbI. Pacno3Haror Ha Tabnuax
OCHOBHBIE MBIIIIIBI YEJIOBEKA.
OO0O0CHOBBIBAIOT YCIOBUSI HOPMAIBHOTO
pa3BUTHS OTIOPHO-ABUTATENbHOM
cucteMbl. OCBauBarOT PUEMBI
OKa3aHus NepBOH 10BpaueOHOMN
IIOMOIIH IIPH NIEPETOME

BuyTpenHnsisi cpena opranusma (3 4)

Bnytpennsa
cpena
OpraHusma

BuyTpennss cpena opranusma. Onpenenstor
MOHATUE «BHYTPEHHsIA cpenay». TkaneBas
KUAKOCTh. KpoBb, €€ cOCTaB 1 3HaUYCHUE B
o0ecreveHnH )KU3HeIeATeIbHOCTH OpraHnu3Ma.
KrneTounble 351€MEHTBI KPOBU: SPUTPOLIUTHI,
JeiKouuThl, TpoMOouTHL. [11a3ma kpoBu.
CeépteiBanue kpoBu. ['pynmsl kposu. JIumopa.
Nmmynurer. UHpekunonHbie 3a001€BaHus.
[IpenynpeaurensHbie npuBUBKU. 1lepenuBanue
kpoBu. JIoHOPCTBO. 3Hauenue pabom

JI. I[lacmepa u U. U. Meunukosa 6 obnacmu
UMMyHUmMmema

BBII[CJ'DIIOT CYIICCTBCHHBIC ITPU3HAKN
BHYTPEHHEH CpeJlbl OpraHu3Ma.
CpaBHHBAIOT MEX1y OO0 KIETKH
KPOBU. BBISABISIOT B3aMMOCBSI3b MEXKIY
CTPOCHHUEM KJIETOK KPOBH U
BBITIOJTHAEMBIMHA UMH (DYHKIHSAMHU.
OOBSICHAIOT MEXaHNU3M CBEPTHIBAHUS U
nepenuBanus Kpou. Onpenensor
CYHICCTBCHHBIC ITPU3HAKNU HUMMYHUTCTA.
OOBSACHSIOT CYIITHOCTh MPUBUBOK U HX
3HaUYCHHE

Tpauncnopr Bemects (4 1)

Tpancnopt
BELICCTB

Cepaue, ero CTpo€HHE U perysius
NEeATEIbHOCTH. bOJIBIIION U MaJIBII KPYTH
KkpoBooOparnienus. Jlumdoobparienue.
JIBr>keHue KpoBH 1o cocyaaM. KpossiHoe
naBiieHue. 3a001eBaHusl OPraHOB
KPOBOOOPAIICHHUS M UX MPETYNPEKICHNE

Bh1aensior cyniecTBEHHbIE IPU3HAKU
TPAHCIIOPTA BEIIECTB B OpraHU3ME.
PacrniozHaror Ha TabnMLaX OpraHbl
KPOBEHOCHOH M TMM(aTHYECKON CUCTEM O
OIIUCHIBAIOT UX CTpoeHUE. ONNUCHIBAIOT
JBHYKEHUE KPOBU 110 Kpyram
KpoBooOparienus. HazpiBarot u
XapaKTEepU3YIOT JTallbl CEPACYHOIO LIUKIIA.
CpaBHHBAIOT 0COOEHHOCTH JBMKEHUS KPOBU
1o apTepusiM U BeHaMm. OcBauBaroT IPUEMBI
W3MEPEHMSI I1yJIbCa, KPOBSHOTO aBJICHMUS,
OKa3aHMs MepBOil 10BpayeOHOM MOMOLIH NPU
KpPOBOTEUEHUAX

JAbixanmue (5 4)

Jlpixanue

[ToTpebHOCTH OpraHU3Ma YelioBeKa B
KUCJI0poze Bo3ayxa. OpraHbl JbIXaHMUS,

BBISBISIOT CyILLIECTBEHHBIE IPU3HAKU
JIBIXaTeJIbHOM CUCTEMBI, TPOIIECCOB JIBIXaHUS U




UX CTpoeHue. JlpIxaTenbHble ABUKECHHUS.
["a3000MeH B IETKUX, TKaHIX; MEPEHOC
ra3oB SPUTPOLUTAMH U IJIa3MOM KPOBHU.
Perynsanus neixanus. VcKkyccTBeHHOE
JpIxaHue. ['onocosoit anmnapar

razoobmeHa. Pacro3narot Ha Tabnuiax oprasbl
JIBIXQHWSI, OTIMCHIBAIOT UX CTPOCHUE U (PYHKIIHH.
CpaBHUBAIOT ra3000MeH B JIETKUX U TKAHSAX.
OO00CHOBBIBAIOT HEOOXOAUMOCTE COOJIIOICHUS
TUTUEHUYECKUX MEP U Mep MPOPUIAKTUKH
n€rouHbIx 3a0oneBaHuil. OcBanBarOT NPUEMBI
OKa3aHus MepBOH 10BpaueOHOI moMOIH Ipu
CMACeHUHU YTOIAIOIIETO M OTPABJICHUH YTapHBIM
ra3om

IumeBapenue (5 4)

[Inmesapenue

[IuTarenbHbIE BEIISCTBA U MUIICBLIC
npoaykThl. [ToTpeOHOCTD YenmoBeKa B
IHIIE ¥ MUTAaTEIbLHBIX BEIECTBaX.
[Mumesapenue. Ctpoenue u GyHKIUU
OpraHoOB MUIIEBapEHMUSL.
[TumeBapuTebHBIC KENE3bI: TIEUCHb U
MO/IKETYA0UHAS JKeJe3a. DTarnbl
MIPOIIECCOB MHUITICBAPCHHUS.
HUccneoosanus U. I1. Ilasnosa 6
oonacmu nuwesapeHus

BoIaensoT cymecTBeHHbIe TPU3HAKU
MPOLIECCOB MUTAHUS U MTUIIEBAPEHUSI.
Pacrnio3HaroT oprasnsl NUILIEBAPUTEIBLHON
CUCTEMBI Ha TaOIuLax U MyJsDKax.
XapakTepu3yroT 0COOEHHOCTH MPOIIECCOB
MUIIeBapeHus B pa3HbIX OTAENaxX
NUIIeBapUTENbHON cucTeMbl. HasbiBaroT
KOMITOHEHTBI ITUIIIEBAPUTENBHBIX COKOB.
OOBACHAIOT MEXaHU3M BCAChIBAHUS BEILIECTB.
JloxazaTenbHO OOBICHSIIOT HEOOXOAMMOCTD
COOJTIO/IEHHSI TATUEHUYECKUX MEpP U
MpoUIAKTUIECKUX MEp HApYLIEHUS paOOThI
MUIIEBAPUTENBHON CUCTEMBbI

O0MeH BeliecTn

U JHeprum (2 4)

OOMeH BELIECTB

OO01mmas xapakTepucTuka oOMeHa
BeliecTB 3Hepruu. [lnactuyeckuit u
JHEPreTHYECKH 0OMEH, X
B3aUMOCBSI3b. BUTaMUHBI, X POJIb B
oOmene BemiecTB. [ MIOBUTAMUHO3.
['unepBuTamMuHO3

BBIILCJUIIOT CYHICCTBCHHBIC ITPU3HAKU obMeHa
BEILICCTB U MPEBPAIICHHS SHEPTUH.
XapakTepu3yroT 0COOEHHOCTH 0OMEeHa
OpraHUYECKHX BEIECTB, BOJbI U MUHEPAIbHBIX
coJiell B opraHu3Me 4enoBeka. PackpeiBaioT
3Ha4YeHHE BUTAMUHOB B OPraHU3Me, IPUYHHEI
THIIOBUTAMUWHO3a U THIICPBUTAMUHO3a

Boigenenue (2 1)

Brigenenne

Koneunsle npoaykThl 0OMeHa BEIIECTB.
Opransl Beaenenus. [louku, ux
ctpoenne u Gpynkmuu. OOpazoBaHue
MouH. Posb KOXH B BBIBEICHUH U3
OopraHu3Ma MpPOAYKTOB OOMEHa BEIIECTB

BI)II[CJ'I?IIOT CYHICCTBCHHBIC ITPU3HAKN
MOYEBBIJICTUTEIEHON CUCTEMBI. Pacno3HatoT
OpraHbl MO‘ICBI)II[GJII/ITCHI)HOﬁ CHUCTEMbI Ha
Tabauuax, Mysskax. OnUCeIBalOT MpoLece
MoueoOpa3zoBanusl. [lepeuncnsor u
00O0CHOBBIBAIOT MEPHI TPOPHUIAKTUKI
3a00JIeBaHUH MOLIGBI)II[CJ'H/ITCJ'H)HOI\/’I CHUCTEMBI

IToxkpoBeI TeJIa

3u9)

[TokpoBs! Tena

Crtpoenue u GyHKITUN KOXKU. Pob KoXKu
B TEIUIOPETYISIINH. 3aKaIUBaHUE.
I'uruernyeckue TpeOOBaHUS K OJCKIIE,
00yBH. 3a0051eBaHUS KOKH U UX
MIPeIyTIPEKTCHIC

XapakTepusyloT cTpoeHHe KOKU. OOBICHIIOT
CYTh TIpOIECcCa TEPMOPETYISIINHU, POJIb
poIrieccoB 3akamuBaHus. OCBaMBAIOT MIPUEMBI
OKa3aHUs TIEPBOI MOMOIIY TPU MTOBPEKACHUSIX
KOXKH, TeTJIOBBIX M COJTHEUHBIX yAapax.
0O060061ma0T 1 000CHOBHIBAIOT TUTUEHUYECKHE
TpeOOBaHUS 110 YXOAY 32 KOXKEH, HOTTSIMH,
BOJIOCAMH, OOYBBIO U OIS0

Pasmuoskenue u

azputHe (3 4)

PasmHoXeHUE 1
pa3BUTHE

Cucrema OpraHoB pa3MHOXKEHUS:
cTpoeHue u ruruera. OmioI0TBOpEeHHUE.
BuyTpuyTpobHOE pa3BuUTHE, POJIBL.
Jlaktanus. Poct u pa3zButne peOEHKA.
[LmanupoBanue cemMbu

BrIsBIISIIOT CylieCTBEHHBIE TPU3HAKU
IPOLIECCOB BOCTIPOU3BEACHUS U PA3BUTHS
opranu3ma 4yenoBeka. OmuChIBalOT CTPOCHHE
OpraHOB IOJIOBOW CUCTEMBI YEJIOBEKa,
pacmo3HaroT ux Ha Tabnunax. OnuceBaOT
OCHOBHBIE 3Tallbl BHYTPHUYTPOOHOTO Pa3BUTHS




YCJIOBCKaA. XapaKTepI/BYIOT BO3pPACTHBIC STAaIlbL
Pa3BUTHA YCTIOBCKA

Briciiasi HepBHAs 1eATEJIbHOCTD (5 1)

Bricmas Pednexc — ocHoBa HepBHOIA
HEpBHAas IeITeIbHOCTU. HMccnedosanus
NEeITEIbHOCTD U M. Ceuenosa, 1. 11. I1asnosa,

A. A. Yxmowmckoeo, I1. K. Anoxuna.
OcobeHHOCTH BBICIIEH HEPBHOU
[To3HaBaTenbHBIC MPOIIECCHI.

Peus. Memmnenne. Co3nanue.
buonornueckue putmel. CoH, ero

3HauYeHUE U rurueHa. I uruena

OCcOoOCHHOCTH IICUXUKH YEJIOBEKa

Bunet pediekcoB. @opmbl HOBEAEHMUS.
NEATEIBbHOCTH U MIOBEICHUS YEIOBEKa.

TopmoxxeHne. Tunel HEpBHOM CUCTEMBI.

YMCTBEHHOTO Tpyza. ITamate. Omonuu.

Brienstor 0coOeHHOCTH BBICIICH HEPBHOM
NesITebHOCTH YenoBeka. OOBSICHAIOT
pedraeKTOpHbIi XapakTep BbICIIEH HEPBHOM
JESATENIBHOCTH YeJloBeKa. Beiiensator
CYLIECTBEHHbIE TPU3HAKU TICUXHUKH YEJIOBEKa.
XapakTepu3yroT TUIIBI HEPBHOM CHCTEMBI.
OOBACHSAIOT 3HaYEHHE CHA, OIMCHIBAIOT €TI0
¢azsl

Yes10BeK U ero 310poBbe (4 4)

Yenosek u ero | CobioneHne caHUTapHO-
37I0POBBE THTHEHUYECKUX HOPM M TIPaBHII

MepBOi T0BpaueOHOM TTOMOIIH TIPH
ra3oM, CIIaCeHUH yTOMAIOLIETO,

TpaBMax, OXKorax, 06MOpO)KeHI/II/I.

pHUCKa: CTPECChI, TMIIOAUHAMMUA,

HX BJIMAHHE HA 3J0POBHEC UCIIOBCKA

310poBOro 00pasa xxu3Hu. OkazaHue
KPOBOTE€UYECHNH, OTPABICHUU YTapHBIM
VYKpersieHrue 3710pOBbs: IBUTATEIIbHAS
aKTUBHOCTb, 3aKayiiBaHue. MakTopbl

nepeyromiieHue. BpeHblie NpuBbIYKH,

OcBauBatoT NpuémMsl parioHaIbHON
OpraHu3aly Tpyaa U otapixa. O600maT u
00OCHOBBIBAIOT MPABUJIA M HOPMBI JIMYHON
TMTUEHbI, TPOGUIAKTUKY 3a00JI€BaHUM.
OcBauBaroT NpUEMBI MIEPBOH TOBPaYCOHOM
IIOMOIIA. APTyMEHTUPOBAHO 10Ka3bIBalOT
OTPHULATEIBHOE BIUSIHUE HA 310POBLE YEIOBEKA
BPEIHBIX IIPUBBIYCK

Pe3epBHOe Bpemsi — 9 4

buosiorus. Q01mme 3ak0HOMEePHOCTH. 9 Kiace (68 4, 2 4 B Hee110)

Tema Conepixanne XapaKTepuCTHKA BUAOB AeATEIbHOCTH YYALMXCH
Bsenenue Mecto Kypca B cucteme BBISBIAIOT B M3YyYEHHBIX paHee OMOIOTHYECKIX
€CTECTBEHHOHAYYHBIX JUCLUIUIMHAX OOIIMEe YepThl OpraHU3aluu PacCTEHUH,

JUCLUIUIMH, a TAaKXKE B
Ononornueckux Haykax. Llemu u
3a/1a4u Kypca. 3Ha4YeHHe
npeaMera A IOHUMaHUs
€/IMHCTBA BCETO KUBOTO U
B3aMMO3aBHCHUMOCTH BCEX
yacteil 6uocdepst 3emin

KHUBOTHBIX, TPHOOB U MUKPOOPTaHU3MOB. OOBSICHSAIOT
€IMHCTBO BCETO JKUBOTO U B3aMMO3aBHCHUMOCTH BCEX
yacrteit Onocdepsl 3emiu

Pa3znes 1. IBosronnsi ;kuBoro Mupa Ha 3emie (21 v)

MHuoroo6pa3sue EAHCTBO XMMHUYECKOTO COCTaBa
JKHBOT'O MHUpa. *kuBoi Matepun. Kiterounoe
OCHOBHBIC CTPOCHHE OPTaHU3MOB,
CBOWCTBA XUBBIX | Hacelsomux 3emiaro. OOMeH
OpraHU3MOB BEIIECTB M CAMOPETYJISIIHUS B

OMOJIOTHUECKUX CUCTEMAX.
CaMOBOCTIPOU3BE/ICHHUE;
HaCJIEJCTBEHHOCTb U
M3MEHYMBOCTh KaK OCHOBA
CYILIECTBOBAHUS KUBOU
Marepun. Poct u pazsurtue.

OnpenenstoT pa3ianyuns XMMHUYECKOT0 COCTaBa
00BEKTOB KUBOW U HEXKUBOW MPUPO/IBL.
XapakTepusyroT 00N MPUHIIUIT KIIETOUHOMN
OpraHU3AIMH )KUBBIX OpraHu3MoB. CpaBHUBAIOT
0OMEHHBIE TTPOIIECCHI B HEXKUBOU U KUBOU TIPUPO/IE.
PackpbIBaroT CymHOCTh peakiiuii MeTaboamu3ma.
OOBACHAIOT MEXaHU3MbI CAMOPETYIISILIUU
OMOJIOTHYECKHX CUCTEM. AHATU3UPYIOT MPOIECCHI
CaMOBOCIIPOM3BEJICHUS, POCTA U PAa3BUTHUSA
OpraHU3MOB. XapaKTepPU3YIOT HACIEACTBEHHOCTb 1
M3MEHYHUBOCTb, 3aIIOMUHAIOT MaT€pUAIbHbIE OCHOBBI




Paznpaxxumocts. PutMuuHOCTB

MMPONHCCCOB KU3BHCACATCIIBHOCTH.

JIMCKPETHOCTH )KHBOTO
BEI[ECTBA U B3aUMOOTHOIICHUE
YaCcTH U 1IeJIOT0 B OMOCUCTEMAX.
DHEPro3aBUCUMOCTb KUBBIX
OpraHu3MoB; (OPMBI
noTpeOnenus sHepruu. [lapcTa
JKUBOM NIpUpoasl. Bugosoe
pazHooOpasue

9TUX cBOMCTB. CpaBHUBAIOT (HOPMBI PA3PAKUMOCTH Y
Pa3TUYHBIX OMOJOTHYECKUX 00BEKTOB. OTMEUaoT
3Ha4YeHUE OMOJIOTMYECKUX PUTMOB B IPUPOJIC U KU3HU
YelioBeka. PacKphIBalOT 3HAYCHNE JUCKPETHOCTH H
9HEPro3aBUCHMOCTH OMOJIOTHYCCKUX CHCTEM.
XapakTepu3yroT MHOTrooOpa3ue >KHBOTO MHUpA.
[IpuBOAAT MPUMEPHI UCKYCCTBEHHBIX KITaCCUBUKAIIHN
JKUBBIX OPTaHU3MOB. 3HAKOMSTCS ¢ paboTamMu

K. Jlunnes. OObACHSAIOT MIPUHIIMIIBI, TIEKAIUE B
OCHOBE IOCTPOCHHUS €CTECTBEHHOW KIIacCU(UKAIIH
YKUBOTO MUpa Ha 3emiie

Pazeumue Pazeumue 6uonozuu 6 Xapaxmepu3sylom npedcmasienusi OpesHux u
ouonozuu 6 000ap8UHOBCKULL NepUoo. CpeOHeseKo8bIX ecmecmeoucnvimamenell 0 HCUBoU
0ooapsunosckuil | Pabomwl K. Jlunnes no npupoode. Oyenusarom npedcmasienusi 0o
nepuoo cucmemamuxe pacmeHul u «U3HAYANLHOU YeN1eco0OpasHOCMU» U HeUSMEHHOCMU
JHCUBOMHBIX. DBONIOYUOHHAS JHCUBOLL NPUPOODL. 3ANOMUHAIOM NPUHYUNBL OUHADHOU
meopus K. b. Jlamapxa knaccuguxayuu K. Jlunnes. 3unaxomames c
OCHOBHBIMU NOJIOHCEHUAMU IE0NIIOYUOHHOU Meopul
K. b. Jlamapka. Xapakmepu3yiom npocpeccusHule u
OuUbOYHbIE NONOICEHUSL IBOTIOYUOHHOU MeEoPUl
K. b. Jlamapka
Teopus [Ipeanoceuikn BOSHUKHOBEHH | OmnpenenstoT JOCTHXKEHHS HAYKH U TEXHOJIOTUH B
Y. lapBuHa o yuenus Y. JlapBuHa: Ka4eCTBE MPEANOCHIIIOK CMEHBI KPEAlIMOHUCTCKUX
MIPOUCXOXKICHUH | TOCTHXKEHHUsS B 001acTu B3IJISJIOB HA KUBYIO U HEXKUBYIO TIPUPOTY
BUJIOB ITyTEM €CTECTBEHHBIX HayK, 9BOJIIOLIMOHHBIMU NIPECTABICHUAMU. XapaKTepU3yIOT
€CTECTBEHHOTO AKCHEINIMOHHBIN MaTepHa Hay4HbI€ Npeanocbulky, nodyausiue Y. Jlapuna
orbopa Y. lapBuHa. Yuenue MIOMCKY MEXaHU3MOB U3MEHEHUS B )KUBOM IIPUPOJE.
Y. lapBruHa 00 UCKYCCTBEHHOM | AHAJIM3UPYIOT SKCIEAULIMOHHBINA MaTepHra
orbope. Yuenue Y. Jlapsuna o Y. JTapBrHA B KaueCTBE MPEANOCHUIKHA Pa3paboTKH
ecTecTBEHHOM oTOOpe. Bug — | 3BOMIOIIMOHHOM Teopun. XapaKTepu3yloT yUeHHe
AJIEMEHTapHasl SBOJIFOLIMOHHAS Y. TapBuHa 00 HCKYCCTBEHHOM 0TOOpPE, (OPMBI
equHUIA. boprba 3a HCKYCCTBEHHOTO OTOOpa M OOBSICHSIIOT METOIBI
CYILIECTBOBaHHE U CO3/1aHUs HOBBIX MOPOJ JOMAIIHUX )KMBOTHBIX U
€CTeCTBEHHBIH 0TOOp COPTOB KYJBTYPHBIX PACTEHUI. 3alIOMUHAIOT
OCHOBHBIE nonoxeHus Teopun Y. /lapsuna o
€CTECTBEHHOM 0TOOpe. XapaKkTepu3yroT (JOpMBI
O0pBOBI 32 CYIIIECTBOBAHUE U MEXAHU3M
€CTECTBEHHOTO 0TOOpA; AAIOT ONpeIe/IeHUE MOHATUS
«ECTECTBEHHBIH 0TOOp»
[Ipucnocob6nenn | [IpucnocoburensHbIe XapakTepusyloT CTPYKTYPHO-(PYHKITHOHAIbHYIO
OCTb OPTaHU3MOB | OCOOEHHOCTH CTPOCHUS OpraHU3aIIO JKUBOTHBIX, PACTEHH, TPHOOB 1
K yCIIOBUSIM TUIIOBBIX OPTaHU3MOB (OKpacka | MUKPOOPTaHU3MOB KakK IIPUCIOCOOJIEHHE K YCIOBUSAM

BHEIIIHEN CpeEbI
KaK pe3yybTar

IIOKPOBOB T€JIa, [IOBEJCHUE).
3aboTa 0 IOTOMCTBE.

cyuiecTBoBaHMsl. [IpUBOIAT MpuMEpHI pa3IndHbIX
IpUCTIOCOOTICHUN TUIIOBBIX OPTaHU3MOB K YCIIOBHSIM

JCUCTBHS dusnonornyeckue aganrtaiuy. | cpensl. JJaroT OeHKY THITMYHOTO OBEICHHS

€CTECTBEHHOTO OTHOCUTETHLHOCTh KMBOTHBIX U 3200T€ O TOTOMCTBE KaK

orbopa PUCTIOCOOJICHHOCTH IPUCTIOCOOICHUAM, 00ECTICUNBAIOIINM YCIIEX B
0opr0e 3a cymectBoBanue. [I[puBoAT mpuMepbl
dusnonornueckux anantanuii. OObSICHIIOT
OTHOCHUTEJIbHBIN XapaKTep MPHUCTIOCOOICHUH 1
TPUBOJISIT IPUMEPhI OTHOCUTEIILHOCTH aJIalTalUi

MukposBoironus | Bua kak reHeTHuecku XapakTepHu3yrT KPUTEPUH BUA: CTPYKTYPHO-

M30JINPOBAHHAs CUCTEMA,
PENpOyKTUBHAS U3OJSAIUS U €€
Mexanu3Mmbl. [lonynsnuonnas

(YHKIIMOHATBHBIN, IIMTOTEHETHYCCKHH,
SBOJTFOITMOHHBIN, ATOJIOTUUECKUH, TeorpaduuecKuii u
penpoiyKTUBHbIN. OOBICHIIOT MEXaHU3MBI




CTPYKTypa BUJIa; SKOJIOTUYECKHE
Y TEHETUYECKUE
XapaKTePUCTUKHU MOMYIISALUH.
IHonynsauus — anemeHTapHas
HBOIONMOHHAA eanHua. [lytu
¥ CKOPOCTH BUA000Pa30BaHMUS

PETIPOYKTUBHOM N3OSN, AHATU3UPYIOT IPUIHHBI
paszeneHrs BUAOB Ha MOIMYJISIAHA. 3aIOMUHAIOT
NPUYMHBI TCHETHYECKHUX Pa3JIMdnil pa3InaHbIX
HOMYJISIIANA OHOTO BHA. 3HAKOMSTCS C ITyTAMHU
BUI000pazoBaHus (reorpadguueckum u
9KOJIOTHYECKHM), JAI0T OL[EHKY CKOPOCTH
BO3HUKHOBEHHSI HOBBIX BHJIOB B pa3HOOOPAa3HBIX
KPYIHBIX TAKCOHAX

buonoruueckue | I'1aBHBIC HampaBIeHUs XapaKkTepu3yroT ITIaBHbIE HAIPABJICHUS
TIOCTICICTBUS HBOJIOIIMOHHOTO MPOIIECCa. Ouonornueckoii HBooIHMU. OTpakarT MIOHIMaHUEe
ajlanTaluu. buonoruueckuii nporpecc u OMOJIOTMYECKOro Iporpecca Kak MpolBEeTaHus TOM
MaxposBoJronHs | OMOIIOTHIECKHN perpecc WIIM MTHOM CHCTEeMAaTHYECKON TPYIIIIHI, a
(A. H. CesepuioB). [lytu OMOJIOTUYECKOTrO perpecca — KaK yTHETEHHOTO
JOCTHYKEHUST OMOJIOTHYECKOTO COCTOSIHUS TAKCOHA, TIPUBO/ISIIEE €T0 K BBIMUPAHUIO.
nporpecca. OCHOBHbIE JlaroT ompesiesieHNe U XapaKTepU3yIOT IyTH
3aKOHOMEPHOCTH JBOJIOIUH. JOCTH)KEHUS] OMOJIOTHYECKOT0 Mporpecca (TJIaBHbIe
Pe3ynbTatel 3BOIIOIMU HalpaBJICHUs! IPOrPECCUBHOM 3BOJIIOLIUN):
apoMopdo3a, HANOAJANTAIIMN U 00IIEH JeTeHepaliu.
[IpuBozsAT npuMeps! AUBEPTEHIIMU, KOHBEPT€HIIUH U
napajuienuiMa. OObSICHSIIOT IPUYUHBI BOSHUKHOBEHUS
CXOHBIX MO CTPYKTYpe U/WiH (PYHKLUSM OPTaHOB y
NpeACTaBUTENCH pa3TMYHBIX CUCTEMAaTHYECKUX TPYIIT
OpraHu3MoB. 3alIOMUHAIOT OCHOBHBIE IIPaBUIIA
HBOJIIOIHMH, OLIEHUBAIOT PE3YIIBTATHI BOIOLIUU
BosnukHoBenne | OpraHn4eckuii Mup Kak XapakTepu3yroT XUMUYECKHUH, Tpea0noIornuyecKuit

JKU3HU Ha 3eMiie

pe3ybTaT 3BOJIOIUH.
Bo3HuKHOBEHME U pa3BUTHE
Ku3HU Ha 3emie. XUMHUYECKHI,
PEeIONOIOTHUECKHA (TEOpHs
akagemuka A. U. Onapuna),
OMOJIOTHYCCKUI U COIUATIbHBIM
JTaIbl pa3BUTHUS KUBON
Marepun. OUIIOreHETUYECKUE
CBSI3U B )KUBOW MPUPOJIE.
EctectBennas kinaccuduxanus
YKUBBIX OPTaHU3MOB

(Teopust akanemuka A. V. Onapuna), Ononorunyeckui
Y COLMAJIbHBIN ITAIbI Pa3BUTHS )KUBOM MAaTEPUH.
Onpenenstor puIoreHeTHYeCKUe CBA3M B KUBOI
IIPUPOJIE U CPAaBHUBAIOT X C €CTECTBEHHOMN
KJaccuuKanuen )KUBbIX OPraHu3MOB

PaszButue xxu3zHu
Ha 3emiie

PazBuTne xu3Hu Ha 3eMiie B
aApXEMCKYI0 ¥ IPOTEPO3OHCKYIO
apsl. [lepBrie cienbl KU3HU Ha
3emute. PazButne xu3HU HA
3emiie B MaJIEO30MCKYIO 3pYy.
Pa3Butne xu3Hu Ha 3emie B
ME3030MCKYI0 U KaHHO30MCKYIO
apsl. [IporcxoxkaeHne yenoBeka.
MecTo uenoBeka B KUBOU
npupone. CucremMarnueckoe
nonioxkeHue Buaa Homo sapiens
B CHCTEME KHUBOTHOTO MHUPA.
Craauu 3BOJIIOIUY YET0BEKA.
CBolicTBa 4eI0BEKA KaK
OMOJIOTMYECKOr0 BUJIA.
[TonynsimmonHas cTpykrypa
Buga Homo sapiens;
YEJI0BEUYECKHUE PACHI.
AHTHHay4Has CyIIHOCTb

XapakTepusyroT pa3BUTHE KU3HU Ha 3eMJIE B
apXEMCKYI0 U MPOTEPO30MCKYIO 3pbl. OTMEYAIOT
NIEPBBIE CJIEBI KU3HU Ha 3EMIIE; MTOSIBIIEHUE BCEX
COBPEMEHHBIX THIOB OECTIO3BOHOYHBIX KHUBOTHBIX,
MEPBBIX XOPIOBBIX )KUBOTHBIX; PA3BUTHE BOJIHBIX
pacteHuil. XapakTepu3yloT pa3BUTHE )KM3HHU Ha 3emile
B [IAJIE030MCKYI0 3py. OTMEUarOT NOsIBICHNE
CYXONYTHBIX PAaCTEHUI; BOBHUKHOBEHHUE MTO3BOHOYHBIX
(pBIO, 3eMHOBOHBIX, PECMBIKAIOIINXCS).
XapakTepu3yrloT pa3BUTHUE KU3HU Ha 3eMJIe B
ME3030MCKYI0 U KallHO30HMCKY!0 3pbl. OTMEUaIoT
NOSIBJIEHUE U PACIPOCTPAHEHHE TOKPHITOCEMEHHBIX
pacTeHMi; BOSHUKHOBEHHE NTHUI] U MIIEKOIUTAIOLINX;
MOSIBJIEHUE U Pa3BUTHE PUMATOB. XapaKTepU3yIOT
MECTO YEJIOBEKA B )KMBOW MPUPOJE, ETO
CUCTEMaTH4ECKOE TOJIOKEHHUE B CUCTEME KUBOTHOTO
Mupa. OTMEYaroT IPU3HAKU U CBOMCTBA YEJIOBEKa,
MO3BOJISIOIIUE OTHECTH €T0 K Pa3INuHbIM
CUCTEMATUYECKUM TPYIIIaM [apCTBA KUBOTHBIX.




pacu3ma

OnuceIBarOT CTaAMK BOJIIOLIUN YEJIOBEKA!
JPEBHEUIINX, JPEBHUX U MEPBBIX COBPEMEHHBIX
narozed. PaccMarpuBaroT U 3aIIOMUHAIOT
HOMYJISIUOHHYIO CTPYKTYpY y Buza Homo sapiens
(pacsl). 3HaKOMSATCS] C MEXaHU3MOM pacooOpa3oBaHMUs,
OoTMeYasl JMHCTBO IPOUCX0XkAeHus pac. [IpuBoasat
apryMEHTHPOBAaHHYIO KPUTHKY TEOPUH pacu3Ma

Paznen 2. CTpykT

pHAasi OpraHu3anus >KUBbIX Opraiu3mos (10 v)

XuMu4yeckas
OpraHu3aIus
KJIETKH

DNEMEHTHBIN COCTaB KIIETKH.
PacnipocTpan€HHOCTB
HIIEMEHTOB, UX BKJIa/1 B
o0pa3oBaHMe KUBOW MaTepuu 1
00BEKTOB HEXKHMBOH MPUPOIBHI.
Makpo3JIeMeHTHI,
MHUKPO3JIEMEHTHI,
HEOpPraHUYECKHE MOJIEKYIIbI
JKUBOTO BEILLECTBA (BOAA, COIU
HEOPraHMYECKHUX KUCIIOT).
OcMocC 1 0CMOTHYECKOE
napieHne. Oprannyeckue
MOJIEKYIBI (O€IKH, UX KHUPHI,
YTJI€BO/IbI, HYKJIEMHOBBIE
kucioTsl). Penynnukanus JJHK.
TpaHckpunuus.
WNudopmanmonHsle,
TpPaHCHOPTHbIE, pUOOCOMAIIbHBIE
PHK

XapakTepu3yroT XUMUYECKUE DJIEMEHTHI,
oOpa3yroliye ’KHUBO€ BELIECTBO; pa3IndaloT Makpo- U
MUKpPO3J1€MEHTHI. ONNUCHIBAIOT HEOPTaHUYECKUE
MOJIEKYJIbI )KUBOTO BELIECTBA, UX XUMUYECKHE
CBOWCTBA U OMOJIOTHYECKYIO POJIb. XapaKTEPU3YIOT
OpraHUYECKHE MOJIEKYJIbI: OMOJIOTUYECKUE
HOJIUMEPbI — OeNKU (CTPYKTYpHasi OpraHu3aius u
(byHKIMM), YIIEBObI (CTPOSHHE U OHOIorHYecKast
POJIb), JKUPBI — OCHOBHOM CTPYKTYPHBIM KOMIIOHEHT
KJIETOYHBIX MEMOPAH U UCTOUHUK SHEPTHUH.
XapaxrepusytoT JJHK kax Mmosnexybl
HaciIeACTBEHHOCTH. ONUCHIBAIOT IPOLIECC
penymunkanuu JIHK), packpsIBatoT €ro 3HaueHHE.
OnuchIBaIOT NMPOIECC NEPEAAYN HACIEICTBEHHOMN
UH(POPMAIUH U3 Apa B IIUTOIIa3My —
TpaHCKpUILKI0. Pa3nuyaroT cTpykTypy U QyHKIUU
PHK

OOMEH BEIECTB
u
npeoOpa3zoBaHue
SHEPTUU B KJIETKE

OOMeH BelecTB U MpeBpaIiecHue
JHEPIUH B KiIeTKe. Tpa"cnopr
BEIIECTB Yepe3 KIECTOUHYIO
memOpany. [luHo- 1 aronuros.
BnyTtpuknerounoe
NUIIEBAPEHUE U HAKOIIJIEHUE
SHEPruM; paclierniecHue
IIIOKO3EI. brocuHTe3 OENKOB,
’KHPOB U YITIEBOJOB B KJIETKE

XapakTepusyroT TPAaHCIOPT BELIECTB B KIETKY U U3
He€ (aronmTos u muHOIKTO3). OOBSICHSIOT COOBITHS,
CBS3aHHBIE C BHYTPUKIIETOUYHBIM TUIIEBAPEHUEM,
NONYEPKUBAs €ro 3HaueHue st opranusma. [lpusogsar
IpUMEpPHI SHEPreTHYecKoro oomMeHa. ONHUCHIBAIOT
npoIiecchl cuHTe3a 0eIKOB U (POTOCUHTES

Crpoenue u
(GYHKIIUN KIIETOK

[TpokapuoTudeckue KIeTKH
(dbopma u pazmepsr). CtpoeHue
[UTOILIa3Mbl OaKTepUaIbLHOU
KJICTKU; OpTaHU3aIHs
MeTaboMM3Ma y IPOKAPHOT.
I'enernueckuii anmapar
6aktepuit. CnopooOpazoBaHue u
pasMHOXeHHE OakTepuil. Mecto
U POJIb TPOKAPHOT B
ouoneHo3ax. JyKapuoTHUECKHe
kieTku. Oprasesisl
LUTOIUIa3Mbl DYKapUoOT, UX
CTPYKTypa 1 (QyHKIIHH.
[{urockenet. BkiroueHus, ux
poJib B METa0O0JIM3ME KIIETOK.
Knertounoe si1po — 1eHTp
yIpaBIeHUS
KU3HEACITENbHOCTBIO KIJIETKH.
Oco0EeHHOCTH CTPOCHHUS

XapakTepusyroT GopMy U pazMepsl
IPOKapUOTUYECKUX KJIETOK; CTPOSHHE LUTOILIA3MBI,
OpraHM3alLUI0 MeTa0oIM3Ma, TEHETHYECKUH anmapar
6axrepuii. ONUCHIBAIOT MPOLIECC CIIOPOOOPA30BaHNUH,
€ro 3Ha4YeHUE [ BBDKUBAHUS OaKTepHid pu
YXYIILIEHUH YCIOBUH CYIIECTBOBaHMS; Pa3MHOKEHHE
npokapuoT. OLIEeHUBAaIOT MECTO U POJIb IPOKAPUOT B
OuoreHo3ax. XapaKkTepu3yoT LUTOIIa3My
9YKApUOTUYECKOW KIJIETKU: OPraHEeIUIbl LIUTOILIA3MBbl,
UX CTPYKTYpY U QyHKIMH. OTMEYatoT 3HaUCHUE
LUTOCKeNEeTa. XapaKTEPU3YIOT TUIIbI KJIETOUHBIX
BKJIFOUYEHHUH U MX POJIb B META00JIN3ME KIIETOK.
XapakTepu3yroT KIETOUHOE AJIpO KaK LIEHTP
yIpaBJICHUS KU3HEIEATEIILHOCTBIO KIIETKH;
CTPYKTYpHI si7ipa (AaepHasi 000109Ka, XpOMATHH,
APBILKO). OTMEUaroT 0COOEHHOCTH CTPOESHHUS
pacTUTENBHOM KIETKHU. J[at0T ONpeesIeHue IOHATHIO
«MUTO3». ONpenenstoT poiib KJIETKU B
MHOT'OKJICTOYHOM OpIraHuU3MC. Pa3psacHII0T MOHATHE O




pacTUTENILHOM KIIETKH. Jlenenue
kietok. Kierku B
MHOT'OKJIETOYHOM OPTaHH3ME.
[Tonsitue o nuddepeHrpoBke
KJIETOK MHOT'OKJIETOYHOI'O
opranuzma. MUTOTHYECKHI
UK. buomornyeckuii CMbICT U
3HaueHUE MuTO3a. Kierounas
TEOpPHs CTPOCHHUSI OPTaHU3MOB

T pepeHIUPOBKE KIETOK MHOTOKJIETOYHOTO
opranusma. Kparko onuceIBatOT MUTOTUYECKHAN UKL
uHTepdasy, pa3sl MUTOTUUECKOrO ACTICHUS U
npeoOpazoBaHusi XpoMocoM. PackpriBaroT
OMOJIOTMYECKUI CMBICI U 3HAYEHNUE MUTO3A.
DOopMYyIUPYIOT NOJIOKEHUS KIIETOYHON TEOPHH
CTPOEHUS OPTaHU3MOB

Pasnen 3. PasMHOMXKeHMe 1 MHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MoB (5 4)

PasmuOXKEHUE CymHoCTh 1 (popMBI XapakTepusyroT CYIIHOCTh U (POPMBI PA3MHOKECHHUS
OpTaHW3MOB Pa3MHOKEHHS OPTaHU3MOB. opranu3MoB. CpaBHUBAIOT OECITOJIOE U TIOJIOBOE
becnonoe pasmHoxeHue. pasMHoxkeHHe. OMUCHIBAIOT Mpoliecc 00pa3oBaHUs
ITomoBoe Pa3MHOXCHHUC. TIOJIOBBIX KJICTOK, BBISIBIISSL O6HH/I€ YCPTHI ICPHUOOOB
Omoa0TBOpEHUE. raMoTOTeHe3a, B TOM yucie Meio3a. Onpeaensior
buonornueckoe 3HaYCHHE TIOHSTHS «OCEMEHEHHE)» U «OTLJIOIOTBOPEHUE.
MIOJIOBOTO Pa3MHOKEHHUSI. PackpeiBaroT Ononornyeckoe 3HaYeHUE Pa3MHOKECHHUS
I"ametorene3. OcobeHHOCTH
CIiepMaToOreHe3a u OBOreHe3a.
OMmI0g0TBOPEHNE
WnpuBuayansHo | OMOpPHOHANBHBIN EPUOT O0603HayYarOT NEPUO/Ibl MHIUBUAYAILHOTO PAa3BUTHSI.
€ pa3BUTHE pazButusi. OCHOBHbIE XapakTepu3yloT SMOPUOHATBHBIN MIEPUO PA3BUTHS U
OpTaHU3MOB 3aKOHOMEPHOCTH APOOITICHHSI. OTHMCHIBAIOT OCHOBHBIC 3aKOHOMEPHOCTHU
(oHTOTCHE3) actpymsius. [lepBuyHbIiz npoOeHus — oOpa3oBaHUE OJHOCIOWHOTO

OpraHoreHe3 U JajdbHeuIas
nuddepeHnpoBKa TKaHEH,
OpraHOB U CUCTEM.
[TocTaMOpHOHANIBHBIN TIEPHO/T
pa3BuTus. PopMsl
MOCTAMOPHOHAILHOTO TIEPHOJIa
passutus. Henpsimoe passutue;
MTOJIHBIN ¥ HETIOJIHBIN
metamopho3. buonornyeckuit
CMBICIT Pa3BUTHSI C
meTtamopdo3zom. IIpsmoe
paszsuthe. Ctapenue. Oomue
3aKOHOMEPHOCTH Pa3BUTHSL.
buoreneTnueckuii 3aKoH

3apoplia — ONACTYIIbI, TaCTPYJIALUIO U OPraHOTeHE3.
OrnpenensroT 3Tamnbl ganbHemen qudepeHnnpoBKH
TKAaHEU, OPraHOB U CUCTEM. XapaKTEPU3YIOT
NOCTAIMOPHOHATIBHBIN IEPUOJ PA3BUTHS, €TO
BO3MOXXHBIE (DOPMBI. Pa3bsACHSIOT CyLTHOCTh
HENPSIMOT0 Pa3BUTHSL; IOJIHOTO U HEMOJIHOTO
metamop(do3a. JIleMOHCTpUPYIOT TOHUMaHHE
OMOJIOTUYECKOTO CMBICIIa Pa3BUTHS C METaMOP(o30M.
XapakTepu3yroT NpsIMOE Pa3BUTHE U €TI0 MEPUOIbI
(mOpenpOaYKTHUBHBIN, PENTPOTYKTUBHBIN 1
NOCTPENPOAYKTUBHBIN); cTapenue. [IpuBoasat
(bopMyIMPOBKHU 3aKOHA 3apOJIBIILIEBOTO CXO/ICTBA

K. bapa u Guorenernueckoro 3akoHa J. ['ekkens u

®. Mroepa

Pasnen 4. HacsieICTBEHHOCTh M H3MEHYMBOCTh OPraHu3MoB (20 u)

3aKOHOMepHO CTH
HaCJICa0BaHUA

Ortkpsitue I'. Mennenem
3aKOHOMEPHOCTEN HACIIETIOBAHMS
MPU3HAKOB. [ MOPHIOTOTHYECKHIA
METO]T U3YUCHUS
HACJIEJICTBEHHOCTH.
Monorubpunnoe u
MOMUTUOPUIHOE CKpELIBaHHE.
3akonsl Menpensa. HezaBucumoe u
CIIETUIEHHOE HAacJIeI0BaHHeE.
I'eneTnueckoe onpeneneHue noJa.
['eHOTHI KaK 1eTIOCTHAs CUCTEMA.
BzaumopneiicTBrue aJUIENbHBIX U
HeaJIeIbHBIX TEHOB B
OTpeIeJICHUU IPU3HAKOB

XapakTepusyroT THOpUI0TOTHIECKUN METO
M3Y4YCHUS XapaKTepa HacJieI0BaHUs IPU3HAKOB.
DopmynupyroT 3akoHbl Mennens. [IpuBoaar
IIUTOJIOTHYECKHE 00OCHOBaHHS 3aKOHOB MeH 1eIIsl.
JIeMOHCTpUPYIOT CIOCOOHOCTH BBINMUCHIBATH
TE€HOTHUITBI OpraHUu3MOB U rameT. COCTaBISAIOT
CXEMBI CKpEIINBaHUsI, PEeIIAl0OT MpoCTeilime
TEeHETUYECKUE 3a/]]auH, CTPOST POAOCIOBHBIE.
DopmynupyroT 3akoH Moprasa u AaroT
XapaKTEPUCTHUKY CIICTVIEHHOTO HACJIeI0BaHUS
reHOB (Mpu3HAKOB). OOBICHSIIOT MEXaHU3MbI
XPOMOCOMHOTO OTIpeAETICHUS MoJ1a. AHAIU3UPYIOT
TEHOTHI KaK CUCTEMY B3aUMO/ICHCTBYIOIINX T€HOB
OpraHu3Ma; OMPEIENSIOT (POPMBI B3aUMOICHCTBUS
aJUIEbHBIX U HeaJIeJIbHBIX T€HOB

3aKOHOMEPHOCTHU

OcHoBHBIE (HOPMBI HF3MEHYHBOCTH.

XapakTepu3yloT OCHOBHBIC (hOPMBI N3MEHYHBOCTH,




MU3MEHYMBOCTH I'eHOoTHIIUECKAsI U3MEHUYUBOCTb. MYTalUH, UX 3HAYCHHUE VI IPAKTHUKHU CEJIHCKOTO
Myrtanuu, uxX 3Ha4YCHUE IS x034icTBa U OnoTeXHOIOruM. OGOCHOBBIBAIOT
IIPAKTHKY CEJICKOTO X03MCTBA U 9BOJIFOLIMOHHOE 3HAYEHUE MYTALIMOHHOW 1
ounotexHonoruu. KomOnHnaTuBHas KOMOWHATHBHOM M3MEHYNBOCTH. XapaKTePU3YIOT
MU3MEHYMBOCTD, €€ 3BOIIOLMOHHOE | POJIb YCIOBHUI BHEIIHEN CPEbl B PA3BUTUH U
3HaueHue. eHoTunnyeckas MPOSIBJIEHUH MTPU3HAKOB U CBOMCTB. CTposT
(MonuduKaMoHHAas) BapHAaLlMOHHBIE PSIIbI U KPUBBIE HOPM pEaKLUU
U3MEHYHUBOCTb. Ponb ycnoBuit
BHEIIHEW Cpenbl B pa3BUTHH U
IIPOSIBJICHUH ITPU3HAKOB U CBOWCTB
Cenexuus LleHTpBI IPOUCXOKIACHUSA U IlepedncisaroT LEHTPBI IPOUCXOKICHUS
pacTeHu, MHOT000pa3us KyJIbTYPHbIX KYJIBTYpHBIX pacTeHul. J[aroT onpenenenns
JKUBOTHBIX U pactenuii. Copr, mopoaa, LITaMM. MOHATUSAM «COPT», KIIOPOAA», «IITAMM).
MHUKpPOOPraHu3Mo | MeToapl ceeKIuu pacTeHUN U XapakTepu3yroT METO/IbI CEJIEKIIUN PACTEHUHN U
B JKUBOTHBIX. JIOCTHIKEHHUA U KUBOTHBIX. OLICHUBAIOT JOCTHKEHUS U ONUCHIBAIOT

OCHOBHBIC HANpaBJICHUS
COBPEMEHHOM CeleKIMU. 3HAYCHUE
CEJICKIINH ISl Pa3BUTHUS
CEJILCKOXO03SIUCTBEHHOTO
MIPOMU3BOJICTBA, MEAUIIMHCKOM,
MUKPOOHOIOTUYECKON U APYTUX
OTpacyieil TPOMBIIIJIEHHOCTH

OCHOBHBIE HAIlPaBJICHUsI COBPEMEHHOM CEeeKLNH.
OO00CHOBBIBAIOT 3HAYEHHUE CEJIEKIUU JJIS PA3BUTHUS
CEJIBCKOXO035IICTBEHHOIO IPOU3BO/ICTBA,
MEIUIMHCKOU, MUKPOOUOIOTHUECKON U IPYyTruX
OTpacied IPOMBIIUIEHHOCTH

Pa3nea 5. B3anmooTHOIeHNs: oprann3ma u cpeabl. OcHOBBI 3K0J10rHH (5 4)

buocdepa, eé

buocdepa — xuBas 060m0UKa

DopMyIHUPYIOT OCHOBHBIE MOJIOKEHUS YUEHUS

CTPYKTypa H rianeTsl. CTpyKTypa u B. 1. Bepnanckoro o 6uocgepe. OObACHIIOT
byHKITUN KOMITIOHEHTBI OMOC(ephl: KUBOE HEBO3MOXXHOCTH CYITICCTBOBAHUS KU3HH 32
BEIIIECTBO, OMOKOCHOE U KOCHOE rpaHuIiaMu ouocgepsl. XapakTepusyroT
BemectBo (B. U. Bepnanckmii). KOMIIOHEHTHI Orocdepsl. OnpeaensoT IIaBHYI0
KpyroBopoT BemiecTs B MpUpoJIE. byHKIMI0 OHOChepsl Kak obecrieueHre OUOTEHHOTO
EctecTBeHHbIE COOOIIECTBA )KUBBIX | KPYTOBOPOTA BEIIECTB HA IJIaHETE. XapaKTepU3yroT
opranu3MoB. bruoreoreHo3b1, ux OCHOBHBIE KPYTOBOPOTHI: BOABI, yIIIEpoia, a30Ta,
KOMITOHEHTBI: TPOTYLIEHTHI, docdopa u ceprl. OLIeHUBAIOT 3HAUCHUE
KOHCYMEHTBI, peTyLIEHTHI. KPYTOBOPOTOB BEIIECTB JJIS CYILIECTBOBAHUS JKU3HU
buorieno3bl: BUAOBOE Ha 3emsie. OnpenensoT U aHATM3UPYIOT TOHSATHS
pasHooOpasue, INIOTHOCTb «IKOJIOTHS», «Cpe/ia OOUTAHUSMY, «IKOCUCTEMAY,
nonyJsiui, buomacca. «OHOreOoIIeHO3), «OMOIIEHO3), «IKOIOTHIeCKas
Abuornueckue (HaKkTOpbl CPEIbL. nupamMuiay. XapakTepusyloT aOUOTUYECKHE U
Ponp Temnepatypsl, Oonotudeckue GakTopbl, HA KOHKPETHBIX MTPUMEpax
OCBEIIEHHOCTH, BIAKHOCTHU H JIEMOHCTPHUPYIO UX 3HaYeHHUE. XapaKTEePU3YIOT
Ipyrux ¢pakTopoB B (b opMBbI B3aMMOOTHOIICHUI MEX1Yy OPTaHU3MaMHU.
KHU3HEJIEATEITLHOCTH COOOIIECTB. XapaKkTepu3yroT KOMIIOHEHTHI OMOIIeHO03a,
HNHTEeHCUBHOCTD NEHCTBUS NEPEYUCIISAIOT TPUUNHBI CMEHBI OMOLIEHO30B.
daxTopoB cpenbl. BzaumoneiictBue | @opMyIupyrOT IPEACTAaBICHUS O LEMIX U CeTsIX
(bakTOpOoB cpeabl, Mpeaebl MUTaHUS
BBIHOCJIMBOCTH. buotnueckue
daktopsl cpenbl. Llenu u cetn
MUTaHUsL. DKOJIOTUYECKUE
nupamuel. CMeHa OGMOLIEHO30B,
(dbopMupOBaHUE HOBBIX COOOIIECTB.
®opMbl B3aUMOOTHOIIEHUN MEXKITY
opranuzMami. [lo3utuBHbIe,
aHTUOUOTHYECKHE, HEHTPaJIbHbIE
OTHOLICHHS
buocdepa u [TpuponHsie pecypchl U UX OnuckIBalOT BO3JICMCTBHE KUBBIX OPIraHU3MOB Ha
YeJI0BEK UCIIOJIb30BaHHE. AHTPOIIOTEHHBIE iaHeTy. PackppIBalOT CYITHOCTh IPOILIECCOB,




(baxTOpbl BO3JCHCTBUS HA HPUBOJAIINX K 00pa30BaHUIO MOJIE3HBIX
OMOLIEHO3bI, IOCIIEACTBUS MCKOIAaEMBbIX, pa3IM4al0T HCUepracMble U
XO035IICTBEHHOM €ATEIbHOCTH HercyepraeMble pecypchbl. AHAU3UPYIOT
yesoBeka. [Ipobnemsl aHTpoNoreHHble (PaKTOPhI BO3AEHCTBHUS Ha
palnMoOHAIBLHOTO OMOIIEHO3bI, IOCIEICTBHSI X035HCTBEHHOM
IIPUPOJIOTIONIB30BAHNS, OXPAHBI NeSITEIbHOCTH ueoBeka. PackppiBatoT mpoOieMbl
HIPUPOBI PaLMOHAIILHOTO MPUPOIOIIOIB30BAHUS, OXPAHBI
IPUPOJIBI
3aKJIIoueHNe

62 yaca/6yacoB — pesepsB

7. Onucanue yueoHo-memoouueckozo u MamepuaibHo-mexHuieckozo obecnedyenus oopazoeamenbHo20
npoyecca.

Jluteparypa

1.Y4yeOHO-TeOpeTHYECKHE MATEPHAJIbI:

1. I[TpumepHBIE TpOTpaMMBI 110 Y4eOHBIM npenmMeTam buonorus 5-9 kinaccel (CTaHgapTHl BTOPOTO
MTOKOJICHUST) TI0JT pyKOBOJICTBOM BHIle-Tipe3uaeHTa PAO A.A.Ky3HenoBa, akagemuka PAO M.B.Peikakosa,
wieHa-kopecnionieHTa PAO A.M.Konnakosa. M.: «IIpocBemenue» 2011r.
2. H.1.Conwun, B.b.3axapoB «IIporpamMmma ocHOBHOTO 0011ero oOpazoBanus. buomorus. 5-9 kmacchl.
Konnenrpuuecknii kype» M.: lpoda,2012; (PI'OC).
3. Pabouast mporpamma k yueOnuky H.M.Conuna, A.A.IlnemakoBa «buonorus. Benenue B 6uomorutoy. 5
kiacc. YMK «Cdoepa xu3am» ABT.-cocT. E.A.CaprraeBa. M. Jlpoca 2013.
4. H.1.Conun, A.A.IlnemakoB «buonorus. BeaeHue B Onoorutoy». 5 Kiacc: y4eOHUK JTst
0011e00pa30BaTENbHBIX YUPEKAEHUHN (KOHIIEHTPUUECKUI KypC) C 3JIEKTPOHHBIM IpUIIokeHHeM.— M.:
Hpoda,2012
5. PabGouast nmporpamma k yueonuky H.M.Conmna «buonorus. Xusoit opranusm» 6 kinacc. YMK «Cdepa
)Ku3HW» aBT.-cocT. MI.B.Koncrantunosa Bonrorpaa: «Yuutensy», 2013
6. Yueonuk. H.U.Conun «buonorus. )Kuoii opranuzm». 6 kiacc. ydeOHUK 15 0011e00pa3oBaTeIbHBIX
yUpexKAeHUHN (KOHIIEHTPUUYECKHUI KypC) C JIEKTPOHHBIM npuiiokeHueM. M.: JIpoda,2013
7. 3axapoB B. b., Conun H. . buonorus. MHOrooOpasue kuBbIX OPraHU3MOB. 7 Kjacc: y4eOHUK C
3JIEKTPOHHBIM TIpriiokeHrneM. — M.: [Ipoda, mobdoe nznanue mocie 2012 T.

8. Conun H. U., Canun M. P. buonorus. Yenosek. 8 kitacc: yueOHHK C 3JIEKTPOHHBIM IPUIIOKEHUEM. —
M.: Ipoda.
9. Mamonros C. I',, 3axapoB B. b., Arajonosa 1. b., Connn H. 1. buonorus. O0mue 3akoHOMEpHOCTH. 9
KJ1acc: Y4eOHHUK C AJIEKTPOHHBIM MpuiioxkenneM. — M.: Jlpoda.

10. XKypun A. A., Banosa T. B., PenkakoB M. B. YueOnbie mnans! mkon Poccun.— M.: Jlpoda.

11. Buonorus. Paboune nporpammel. 5—9 kmaccel. — M.: Jlpoda.

2.MeToanueckue U AUAAKTHYECKHE MATEPHAJIbI:

1. ®I'OC. B.H.Kupunenkona, B.1.CuBornazoB Meroandeckoe nocodue k yueonnky H.1.Connna,
A.A IlnemakoBa «buonorus. Beenenue B Ouonorutoy. 5 kmace. M.: JIpoda,2013
2. ®I'OC. 3.A.Tomanosa, B.1.CuBornazoB Meromudeckoe nocooue k yaueonnky H.M.Connna
«buonorus. XKusoit opranuzm» 6 kiacc. M.: JIpoda,2014
3.®I'OC. buonorus. Beeaenue B 6nosoruto . 5 kinacc. TeXHOTOrHIeCKHe KapThl YPOKOB 110 YUSOHUKY
H.N.Conuna, A.A.Ilnemaxosa. aBT.-cocT. .B.Koncrantunosa. Boarorpan: «Yuutensy», 2013
4.01I'0OC. TI'.A.Boponuna Tectsl mo Ouonoruu. k yueonuky H.M.Conuna, A.A.IlnemrakoBa «buomorus.
Baenenue B Ononoruto». 5 knacc. M.: «Ok3amen»,2013

5.0I'0OC. H.A.boraanos, H.I1.bano6anoBa buonorus. Mtorosas arrecranus. TUIIOBBIE TECTOBLIE 3aJaHUS
5 xmacc. M.: «Dk3amen»,2013

6.0I'0OC. H.A.boraanos, H.I1.bano6anoBa buonorus. Mtorosas arrecranus. THIIOBBIE TECTOBLIE 3aJaHUS
6 xacc. M.: «Ok3amen»,2014




7.®0I'0OC. Tomanosa 3. A., CuBornazoB B. 1. buonorus. JKuBoit opranusm. 6 kiacc: METOJUYECKOE
nocobue. — M.: [Ipoda.
8. ®I'OC. baroukwuii C. B., Pyoauesa JI. U., [llypxan JI. . buonorus. )XuBoii opranusm. 6 Kaacc: TECTOBBIC
3amanus. — M.: llpoda.
9. ®I'OC. Conun H. U., Kupunenkoa B.H. buonorus. )KuBoit opranusm. 6 kiiacc: IMAaKTUUECKHUE
KapTouku-3ananus. — M.: JIpoda.
10.0I'OC. Mapuna A. B., CuBornazos B. 1. buonorus. MHOroo6pasue >KMBbIX OpraHu3MOB. 7 KJIacc:
Meronuyeckoe nocooue.— M.: JIpoda.

11. ®T'OC. TI'ynenkor C. U., Conun H. 1. buonorus. MHOrooOpa3ue >KMBBIX OpTraHU3MOB. 7 KJIacc:
TecToBbIe 3aanus1. — M.: Jlpoda.
12. ®I'OC. Conun H. U., Cemenniora B. H., Mumaxkosa B.H. bruonorus. MHOroo6pasue >KuBbIX
OpPTraHW3MOB. 7 KJIacC: AUNAKTUYSCKUE KapTouku-3aanus.— M.: [lpoda.
13. ®I'OC. Penena H. b., CuBornazos B. . buonorus. Uenosek. 8 kiiacc: MeTonuueckoe nmocooue. — M.:
Hpoda.

14. ®I'OC. T'ynenkoB C. U., Connn H. U. buonorus. Yenosek. 8 kiacc: TecToBbie 3aaanus. — M.: Jlpoda.
15. ®T'OC. Conun H. U., laraes A.M. buonorus. Yenosek. 8 kiacc: TuAaKTHUECKHE KapTOUKU-3aaHUS
— M.: [Ipoda.

16. ®I'OC. Iletposa O. I'., CuBornaszos B. U. buonorus. O0uime 3akoHOMEPHOCTH. 9 Ki1acc: METOJUYECKOe
nocobue.— M.: [Ipoda.

17. ®I'OC. Cusornazos B. U., Koznosa T. A. buosnorusi. O6miue 3akoHOMEpHOCTH. 9 Kitacc:
TUIaKTHYECKHUe KapTouku-3aaanus.— M.: [Ipoda.
18. ®I'OC. Conun H. U., 3axapos B. b. Metoanueckoe nocobue k muHnn yuyeOnnko «buonorus. 5—9
kiacce» (YMK «Cdepa xxuzan»). — M.: lIpoda.
3.11ocoOust nis yyammxces:
1.®T'OC. H.U.Conun, «buonorus. Beenenue B Onosoruio». 5 kiacc. Pabouas TeTpanb
(xoHmeHTpHyeckuii kypc)  M.: [Ipoda,2013
2.0T'0C. H.N.Conun, «buonorus. XXusoit opranuzm». 6 kinacc. Pabodas tetpaap (KOHIIEHTPUICCKHIMA
kypc) M.: Ipoda,2013
3.01'0C. N.A.Akneposa, H.b.Ceiconstuna, H.1.Conun Terpans 11t 1abopaTOpHBIX padboT U
camocTosATeNbHBIX HabmoneHuii k yueonnky H.M.Conuna «buonorus. XKuoit oprannsm» 6 kimacc. M.:
Hpoda,2014
4. ®I'OC. Conun H. U., Aradonosa U. b. TBou oTKpbITHA. 6 K1acc: anb00M-331a4HUK K yUeOHUKY
«buonorus. XKusoit opranuzm».— M.: JIpoda.

5. ®I'OC. Cemenuona B. H., CuBornasos B. U. buonorus. )Kusoii opranusm. 6 kiacc: TeTpaab Jis
OIICHKM KauecTBa 3HaHW.— M.: Jlpoda.
6. ®I'OC. 3axapos B. b., Conun H. U. buonorusi. MHOoroo6pasue *KMUBbIX OpraHU3MOB. 7 KJlacc: paboyast
terpags.— M.: JIpoda.
7. ®I'OC. Oropoaona H. b., Ceiconstuna H. b., Conun H. Y. Buonorus. Muoroo6pasue >xuBbIX
OpPraHU3MOB. 7 KJIacC: TETPajb AJs JJaOOpaTOPHBIX paboT U CaMOCTOSATENbHBIX HabmoaeHnit.— M.: [Ipoda.
8. ®I'OC. Cemennona B.H., CuBornazos B. . buonorus. MuorooOpasue »KUBbIX OPraHU3MOB. 7 KJ1acc:
TeTpaab JJIs OIEHKH KadecTBa 3HaHUWI: B 2 u.— M.: JIpoda.
9. ®I'OC. Conun H. U., Aradonosa U. b. buonorus. Yenosek. 8 kinacc: pabouas Terpaas.— M.: JIpoda.
10. ®T'OC. Criconstuna H. b., Ceruesa JI. B., Conun H. . buonorus. Yenosek. 8 kiacc: TeTpaab 1ist
1ab0paTOPHBIX U MpakTUYecKkux padbot.— M.: Jlpoda.
11. ®I'OC. Cemennona B. H., CuBornazos B. 1. buonorus. Yenosek. 8 kiacc: TeTpaap 1 OLIEHKH
kadecTBa 3HaHUl.— M.: [Ipoda.
12. ®I'OC. ubynesckuit A.FO., MamonTtoB C. I'., 3axapos B. b., Connn H. U. buonorus. O6mue
3aKOHOMEpHOCTH. 9 Kiacc: paboyas rerpaab.— M.: JIpoda.

13. ®I'OC. Cusornazos B. U., Kupunenkosa B. H., [letpoa B.M., CmuproBaH. A. buonorus. O0mue
3aKOHOMEPHOCTH. 9 KJlacc: TeTpajb U OIIEHKH KadecTBa 3HaHuil.— M.: [Ipoda.

4.9/1eKTPOHHbIE MOCOOUSA 10 NMPeAMeTY:
Buomnorus 6 knacc (anexktpoHHoe yueOHoe u3nanue K yueoHuky H.M.Conun)
buosnorus. JKuBoit opranusm. 6 kiacc
buonorus. MHOroo6pasue *UBbIX OPraHU3MOB. 7 KJlacc
OTtkpbiTast 6uosorus (MOJHBIA HHTEPAKTUBHBINA KypC OMOIOTHH)



Ypoxku 6nonorun Kupuiina u Medoaus

MyneTHMenitHOE priIokeHune K yueOHuky A.A.Ilnemakosa, O.J.BBenenckoro «buosnorus. Beenenue B
ouonoruto». 5 knacc. Jluausg «Pakype» M. Dnekrponnsie m3mpanus: OO0 «Pycckoe c1oBO-y4eOHHK »;
000 «IIAMT» nporpammuas oGomnouka, amsaits. 2013. (PI'OC. MHHOBAIMOHHAS 1IKOIA).

HNHTepHET pecypcenl:

http://ru.wikipedia.org/ - cBoOOIHAS SHIIUKIIONCINS;

http://bio.1september.ru/ - aneKkTpoHHas Bepcus ra3eTsl «buonorusy;

http://www.uchportal.ru — yuurensckuit nopran (Meroauueckue pa3pabOTKU sl YPOKOB OHMOJIOTHH,

MIPE3CHTAIINH ),
http://www.uroki.net — pa3paboTku ypoKoOB, CIIeHapU1, KOHCIIEKThI, IOYPOYHOE MJIaHUPOBAHMUE;

http://www.it-n.ru — ceTb TBOPYECKUX yUUTEIEH;
http://festival.1september.ru/ - ypoku u npe3eHTAINH;
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1.pBIO

IleyaTtHbIe TOCOOUS

Tabmu1rel Mo cucTeMaTuke OaKTepuii, rpUOOB, pacTEHUI
TabmuIbl MO 300JI0TUI

TaOmuIBI 10 PKOJIOTHHA

Tabmuiibl o o01iei Guoaorun

[MopTpeTsl 6MOIOTOB (KOMILIEKT)

Onpenenurenu:

Pacrennii 1yra

TpaBsIHUCTBIX PACTEHMII MO LIBETKaM

KycTapHUKOB, KyCTaApHUUKOB B BECEHHE-JIETHUM MEpUO/
PacTenuii, obutaromux Ha BIaKHBIX Jyrax

JlepeBbeB B BECEHHE-JIETHUI NTEPUO]

JlaGopatopHoe o0opynoBaHue

Mukpockon y4eOHbI# (ITKOMbHBIN )-12 mT. ( MUKPOCKOM MIKOIBHBIA OHOIOTHYECKHH MpeIHa3HAYeH
JUIsL HaOJIIOZIEHNS TTPO3PAavYHbIX 00BEKTOB B IIPOXOJISIIEM CBETE, B CBETIIOM IOJIE, TPH YUEOHBIX U
n1abopaTopHBIX paboTax B 00JaCTH OMOJIOTUH, 300JI0THUN)
[Tpubop 11 NEMOHCTpaIMK BOAHBIX CBOMCTB MOYBbI
[Tpubop 11 oOHapyKeHUs AbIXaTeIbHOI0 ra3000MeHa y pacTeHui 1 xKUBOTHBIX ( [IpenHa3zHauen s
IIPOBEICHMSI IEMOHCTPALMOHHBIX ONBITOB [0 OMOJIOTUHU NPU U3yYeHUU pasnena "Pactenus'n
«KuBOTHBICY)
[Tpubop 11 cpaBHEHMSI COAECPKAHUS YIJIEKUCIIOTO ra3a BO BJIBIXa€MOM U BBIJIBIXaEMOM BO3/1yXe€
( IIpenna3naveH A NpOBEACHUS AEMOHCTPALIMOHHBIX OIBITOB 110 OMOJIOTUU IPU U3YYEHUH paszerna
"YenoBek»
Jlyner — 8t
[IpenapoBanbHbIE UTIBI - 13T
[MTuaeTs! — 8T
Ckanpnenb- 71T
HarypanbHble 00bEKTHI
® Ckenerbl

Ckener KOCTUCTOU phIOBI

Ckener romy0st

Cxenet KpbIChI

CkeneT KOIKu

e Pa3znarouHblii MaTepuaJI Mo CKeJIeTy peIHa3HAuYeH JJIs UCTIOIh30BAHHS B KAUECTBE
1abopaTOpHOTO MaTepHraia Ha ypokax OMojioruu B pasjene « KUBOTHbIE)

2 .ITHIL
3 . MJIEKOITUTAIOIHAX


http://ru.wikipedia.org/
http://festival.1september.ru/
http://www.it-n.ru/
http://www.uroki.net/
http://www.uchportal.ru/
http://bio.1september.ru/

e  Muxkponpenaparbl (Vcrnonp3yroTcs nNpu mpoBeIeHUH JTa00PATOPHBIX PabOT M0 U3yYSHUIO
OpPraHU3MOB Ha THCTOJIOTUYECKOM YPOBHE)
KommnekT mukpornpenaparoB "Anaromus"
KommnekTt mukponpenaparoB "boranuka -2mr
KommnekT mukpornpenaparoB "3oomorus"
Komrnekt mukpomnpenapatoB «OO0Imasi OnoIorus

AW N —

e T'ep6apum (IIpennazHaueHsl AJIs UCIOIB30BAHUS B KQUECTBE AEMOHCTPALIMOHHOTO
Marepuaia Ha ypokax OMOJIOTHH MpHU U3ydeHuH paszaena "Pacrenus")
Jluxopactyiuue pacTeHus
KynberypHbIe pacTeHus
JlexapCTBEHHbIE pACTEHUS
I'ep6apuiit OCHOBHBIE IPYIIITBI PACTEHHMA
I'epbapuii Pactenus TyHIpHBI
I'epGapuii Pactenus cremneit
I'epbOapuii Pactenus neca

Nk W=

e Komaexkuuu ([Ipegna3zHadeHsl i UCIIONB30BAHUS B KAUYECTBE JEMOHCTPAIIMIOHHOTO

MaTepualia Ha ypoKax OMOJIOTHH).

1.Komnekuus "T'onocemsiHHble pacTeHus"

2.Komneknus mionoB U ceEMSH

3. Komnekiust pakoBUH MOJUTFOCKOB

4. Konnekius "Pa3BuTre HACEKOMBIX C HEMOJIHBIM MpeBpanieHuem"

5.Konneknus "Pa3BuTre HaCEKOMBIX € TIOJIHBIM IIpEeBpalieHreM"
Mynsku, TMHaMHYECKUEe TTOCOOUsI, aHATOMHUECKHUE MOJICITH, ICMOHCTPAITMOHHBIC
MOJIEJIH 1O OOTAHUKE U 300JI0THH, OCTEOJIOTHIECKIE MOICIH, pelibeHbIe TaOIHITBI

Moaenu no 60TaHMKe HCIOJB3YIOTCS B KAY€CTBE JIEMOHCTPALIMOHHOTO MaTepuaia npu U3y4yeHuu
paznena "Pactenusa"

Mopnens 1iBeTka ropoxa

Monens 1iBeTka KapToderst

Mopnens nBETKa NIIEHULIBI

Monenb IIBETKA KaITyCThI

Mozmenb nBeTKa S0JI0HH

Monenb cOnBETHUS CIIOMKHEIN KOJIOC

A

* Mogesu 0 300J10THM UCIIOJB3YIOTCS B KAUECTBE JIEMOHCTPALMOHHOIO MaTepuaa Mpy U3y4eHUn
pazaena « KuBOTHBIE)

Monenb roaoBHOro Mo3ra:
1.pBIO
2.3eMHOBOJHBIX
3.IpeCMBIKAIOIIUXCS
4.nTHn
5. MJIEKOITUTAIOIINX

e Moneau no anaromuu (Vcrons3yercs B KaueCcTBE IEMOHCTPAITMOHHOTO MaTepHalia MPU U3YICHUH
pazznena "Yenosek")
1. Mogens "I'masnoe s1010K0"
2. Mopens cepaua
3. Mogens yxa



Monens Mo3ra

Monens ctpykrypsl JJTHK (pa3bopnast)
Ckerner yenoBeka Ha mratuse (85 cM)
Mopenb uepena yenoBeka

Mogens TOYKHM YeTI0oBeKa B pazpese
Monens ctpykrypsl JJTHK (pa3bopnast)

A

e Habop myasikeit ([Ipegnasznadex 1 AEMOHCTpPALIUUA CTPOCHUS TUIOJIOB M KOPHETUIOOB
KYJITYPHBIX pacTeHUH NpH u3yueHuu paszaena "O6mas ouosnorus " u «Pactenus» Ha ypokax
ouonorun)

Ha6op mysbkeii rpuboB

Jukast popma u KyJIbTYpHBIE COPTa SOJIOHH

3. Jukas hopma u KyJabTypHBIE COpTa TOMATOB

N —

e BrocThl npeaHasHA4YCHbI JId UCITOJIB30BAHUA B KaYCCTBC JCMOHCTPAlITUOHHOT'O MaTCpHraia Ha
ypoKax OMOJIOTUH MPHU U3ydeHUH paznaeine «Oomas 0noiormn

BrocTbl MOHIOJIOMIHOM Packl, EBPOIICOUIHOM PACHI, KPOMAHbOHIIA

¢ Jlmnamudeckue nocoduss (Mozens nmpeaHa3HauYeHa JIsl UCTIOJIb30BAHUS B KAUE€CTBE
JTUHAMHUYECKOTO CPE/ICTBa 0OYUCHHs Ha YPOKaxX OHMOJIOTHH)

buocunTes 6enka (anmiaukanus)

I'enetuka rpynn KpoBH (amrIuKaius)
Jenenue knetku. MuTo3 u Meio3 (Marauroe)
JluruOpuHOE CKpEIMBaHUE (anTuIAKAIIH)
MoHorubpuiHoe CKpelBaHue (anIuINKalys)
Pa3mHOXeHHEe 0JJTHOKIIETOYHON BOJOPOCIH

S e

¢ Komnexknun (IIpegnasHaueHs! A UCHOJIb30BaHMSI B KAUECTBE IEMOHCTPALIMOHHOIO MaTepuasa Ha
ypoKax OMOJIOTUN).

1. Komnexuus "[laneonronornyeckas”

2. Komnexuus «PynmMeHTapHbIE Opraisl TIO3BOHOYHBIX)

3. Komnexkuus «I oMosorus mniaedeBoro U Ta30BOro 1nosica, KOHEYHOCTEN

TexHuueckue cpencTBa 00y4eHUs

Komnrsrotep
DKCMO3ULMOHHBIN 3KpaH
MynbTUME ITUHHBIN ITPOEKTOP
Tenesuzop
AynuonpourpsiBarelib

O6opynoBaHue kiacca
Y4eHnueckue CTojbl ABYMECTHBIE C KOMIUIEKTOM CTYJIbEB
Cron yuutenbckuil ¢ Tym60i
Hacrennas nocka
Berpoennsie mkadspl 1711 XpaHeHUs! y4eOHUKOB, TOCOOHI.



8. Ilnanupyemvle pezynomamul 06yueHus:

JKuBble opraHu3msl

BbInmycKHUK HAydUTCSA:

* XapaKTepPU30BaTh OCOOCHHOCTH CTPOCHHSI W TIPOIECCOB JKU3HEICATEILHOCTH OHOJOTUIECKUX
00BEKTOB (KJIETOK, OPraHU3MOB), UX IPAKTUYECKYIO 3HAYUMOCTH;

* IPUMEHAITh METOJBI OWOJOTHYECKONH HAyKH JUISl HM3YYCHHs] KJIETOK W OpPraHWU3MOB: IPOBOJHTH
HaAOMIO/IEHNUS 32 )KUBBIMU OPraHU3MaMHM, CTaBUTh HECIIOKHBIE OMOJOTHYECKUE SKCIIEPUMEHTHI U OOBSCHATH
WX PE3yJbTaThl, ONUCHIBATh OMOJIOTHYECKHE OOBEKTHI U MIPOIECCHI,

* HCIIOJIb30BaTh COCTABJIAIOIINE HCCIEI0BATEIHCKON M MIPOSKTHOM JAESITENFHOCTH MO U3YYEHUIO JKHUBBIX
OpraHu3MoB (TIPUBOAMUTH JJOKA3aTEILCTBA, KIIACCUPHUITUPOBATH, CPABHUBATD, BHISBIISITH B3aUMOCBSI3H);

* OPUEHTUPOBATHCSI B CHCTEME II03HABATENIbHBIX IIEHHOCTEH: OIIeHMBATh HMH(POPMALUIO O >KHUBBIX
OpraHu3Max, MOJTy9JaeMyIo U3 Pa3HbIX UCTOYHHUKOB; TIOCIIEJACTBHS JISATEIILHOCTH Y€JI0BEKa B MIPUPO/JIC.

Buinyckuux nonyuum 803mMoxicHOCMb HAYUUMbCA:

* coomooams  npasuia pabomevl 8 Kabuneme OuonocUU, € OUONOSUYECKUMU NpUOOpamMu U
UHCMPYMEHMaMu,

* UCNONL306aMb NPUEMBL  OKA3AHUS NEP8OU NOMOWU NpU OMPAGIeHUU SA008UMBIMU  cpubamu,
A008UMBIMU PACMEHUAMU, YKYCAX HCUBOMHDBIX, pAOOmMbl ¢ ONpederumenamu pacmeHull; 8ulpaujuéanus u
DPASMHOINCEHUS KYTIbIMYDHBIX PACMEHUL, OOMAUWHUX HCUBOMHDIX,

* 8bLOCIAMb ICHEMUYECKUE OOCMOUHCIBA 00BbEKMO8 HCUBOU NPUPOObL,

* 0OCO3HAHHO COONIOAMb OCHOBHbIE NPUHYUNBL U NPABGUILA OTMHOULEHUS K JHCUBOU NPUPOOe;

* OPUEHMUPOBAMBCA 8 CUCTeMe MOPATIbHbIX HOPM U YEHHOCMel N0 OMHOUWEHUIO K 00beKmam Hcugou
npupoosl (NPUHAHUE BbICOKOU YEHHOCMU JCUSHU 80 6CeX e€ NPOABNEeHUSX, IKONo2UYecKoe CO3HaHue,
IMOYUOHANBHO-YEHHOCMHOE OMHOUEHUE K 00beKMAM HCUBOU NPUPOObl);

* HAX00umv  UHGoOpMayulo O pPACMEHUAX U HCUBOMHLIX 8 HAVYHO-NONYIAPHOU Jumepamype,
OuoN02UYeCKUX CLOBAPAX U CNPABOYHUKAX, AHATUIUPOBAMb, OYEHUBAMb €€ U NepesooUms U3 0OHOU Gopmbl
8 Opyayio;

* 8b10UpaAmMb Yeslegble U CMbLCILOBblE YCMAHOBKU 8 CEOUX OCUCMBUAX U NOCMYNKAX NO OMHOWEHUIO K
JHCUBOLL NPUPOOe.

YenoBek U €ro 3[0pOBbE

BrInyCKHHMK Hay4quTCS:

* XapaKTepH30BaTh 0COOEHHOCTH CTPOCHUS U MPOIIECCOB KUZHEACITENILHOCTH OPraHn3Ma YelloBeKa, UxX
MPAKTHYECKYIO 3HAYUMOCTE;

* IPUMEHATh METOJbl OHOJOTMYECKOM Hayku MpH HW3YYeHHU OpraHu3Ma 4YeloBeKa: MPOBOJUTH
HAOJIO/IEHUS 32 COCTOSIHUEM COOCTBEHHOTO OpPTaHW3Ma, M3MEPEHUs, CTABUTh HECJIOKHBIE OMOJIOTUYCCKUE
9KCIEPUMEHTHI U OOBSICHATH X PE3YNIbTaThl;

* HCIIOJIb30BaTh COCTABJISIFOIIAE WCCIIEAOBATEILCKOM M TPOCKTHON JIEATEIBHOCTH 10 H3YYCHHIO
OpraHu3Ma 4YelloBeKa: MPUBOJUTH JI0OKA3aTeNbCTBA POJICTBA YEJIOBEKA C MIIEKOMUTAIOMIMMH KHUBOTHBIMU,
CpaBHHBATh KJIETKH, TKaHH, TIPOIECCHI KU3HEACSI-TEIbHOCTH OPTaHU3Ma YEJIOBEKA; BBISIBIATH B3aHMMOCBS3U
MEX1y OCOOCHHOCTSIMHU CTPOCHUS KJIETOK, TKaHEH, OPTraHOB, CUCTEM OPTaHOB U X (QYHKIUSIMU;

* OPUEHTUPOBATHCS B CHUCTEME IMO3HABATEIHHBIX IIEHHOCTEH: OICHUBATH MHPOPMAIMIO 00 OpraHu3Me
YeloBeKa, MOJy4aeMylo M3 pPa3HbIX HMCTOYHHKOB, MOCIEACTBHS BIHUAHUA (DAKTOPOB pHCKAa Ha 310POBbE
YeJioBeKa.

Buinyckuux nonyuum 803mMoxicHOCMb HAYUUMbCA:

* UCNOMBL306AMb HA NPAKMUKE NPUEMbBL OKA3AHUS NEPBOll NOMOWU NpU NPOCMYOHLIX 3A001e8aHUIX,
0#C02aX, 0OMOPOICEHUAX, MPABMAX, CNACEHUU YMONA-ouje20, PAYUOHANbHOU OpeaHuzayuu mpyoa u
0omobvixa; nposedeHusi HAbNOOEeHUll 3a COCMOAHUEM COOCMBEHHO20 OP2AHUIMA,

* 8bl0eIAIMb ICmemuyecKkiue 00CMOUHCMBA Yelo8edecko2o meid;

* peanu306b16ams YCMAHOBKU 300P08020 00pA3a HCUSHU,

* OPUEHMUPOBAMBCA 8 CUCEeMe MOPATbHbIX HOPM U YeHHOCmel NO OMHOWEHUI) K COOCMEEeHHOMY
300p08bI0 U 300P08bI0 OPY2UX TH00€lL;

* HAX00UMb 6 Y4eOHOU U HAYYHO-NONYIAPHOU aumepamype uH@opmayuio 06 opeaHusme uenosexd,
oopmnsime €€ 6 ude YyCMHbIX cO00WeHUll, 00K1A008, pedhepamos, npe3eHmayuil,

* AHAU3UPOBAMb U OYEHUBAMD Yeesble U CMbICI08ble YCMAHOBKU 8 CBOUX OeliCMBUAX U NOCMYNKAX NO
OMHOUWIEHUIO K 300P0BbI0 CB0EMY U OKPYHCAIOWUX, NOCIe0CMEUs 6IUAHUSA (PAKMOPO8 PUCKA HA 300P08be
yenosexa.



OO61ue 6uonornyecKre 3aKOHOMEPHOCTH

BrInyCKHHMK Hay49uTCS:

* XapaKTepu30BaTh 00II1e OMOTOTHYECKHE 3aKOHOMEPHOCTH, UX MPAKTH-YECKYIO0 3HAYMMOCTb;

* IPUMEHATh METO/IbI OMOJOTHUECKON HAYKU JUIS M3yYEeHHUsI OOIMX OMOJOTHYECKUX 3aKOHOMEPHOCTEH:
Ha0JI0/1aTh M OMHICHIBATh KJIETKH Ha TOTOBBIX MUKPOIIpenapaTax, ’KOCUCTEMbI CBOEH MECTHOCTH;

* UCTIOJIH30BaTh COCTABIISIONINE MTPOSKTHON U MCCIIEIOBATENILCKOM JAEATEb-HOCTH TI0 U3YYEHHIO O0IINX
OMOJOTHMYECKNX 3aKOHOMEPHOCTEH, CBOWCTBEHHBIX JKUBOM TPUPOJE; TMPUBOIUTH JIOKA3aTEIbCTBA
HEOOXOJMMOCTH 3aIUTHI OKPYXKAIOMIEH CPeIbl; BBIACIATh OTIMYUTEIbHBIC MPU3HAKH JKUBBIX OPTaHU3MOB;
CYILIECTBEHHbIEC TPU3HAKU OMOJIOTMYECKHUX CHCTEM U OMOJIOIMYECKHUX MPOIIECCOB;

* OPMEHTHUPOBATHCS B CHCTEME MO3HABATEIBHBIX IIEHHOCTEH: OIIEHNBATh HH()OPMAIIHIO O JIESTETFHOCTH
YyelioBeKa B MPUPO/IE, MOIyYaeMyI0 U3 Pa3HbIX HCTOUHUKOB;

* aHAJIM3UPOBATh U OLEHUBATH MOCIIEACTBUS ACATEIBHOCTH YEJIOBEKA B IPUPOJIE.

Buinyckuux nonyuum 803mMoxicHOCMb HAYUUMbCA:

* 8b106UCAMDb 2UNOME3bL O B03MONCHBIX NOCAEOCMBUSAX OesAMENbHOCMU YeN08eKd 6 IKOCUCTNEMAX U
ouocgepe;

* AP2YMEHMUPOBAmMb C80I0 MOUYKY 3PEHUs 6 X00e OUCKYCCUU NO  00CYHCOeHU  2l100AaTbHbIX
9KON02UYECKUX NPOOTIEM.
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