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IHosicHuTE/IbHAA 3alIUCKA
Pabouas mporpamma cpeanero oOmero oOpa3oBaHHs MO OMOJOTHM COCTaBJIEHA Ha

ocHoBe IIpuMepHOl OCHOBHOII 00pa3oBaTENbHOM MPOTrpaMMbl CPEIHEro OOILEero
oOpa3oBaHus no Ouosnoruu ¢ yuérom aBropckoil mporpammbl U.b. AradonoBoit u np.
«buonorus 10-11 kmaccey/ Ilporpammbl:  yueOHO-MeTonuyeckoe mocobue/ U.b.
Aradonosa, H.B. babuues, B.. CuBornazos. — M. JIpoda, 2019 r.

N3menenuss B paboueil mporpaMme: B COOTBETCTBUM C Yy4yeOHBbIM mmiaHoM MBOY
«A6nonosckass COILl» yueOHbIi To11 cocTaBiseT 34 yueOHbBIX HEICIH.
Kypc paccuutan Ha 4 yaca B HEJEIO.



Ilinanupyemblie pe3yJibTaThbl H3y4YeHUs] Y4eOHOro nmpeamera

JInYHOCTHBIE Ppe3yJbTaTbl OCBOEHUS OCHOBHOM 00pa30BaTelbHOM MPOrpaMMBbl
JOJIKHBI OTPAXKATh:

1) poccuiickyio TpaXIaHCKYI0 HACHTUYHOCTh, MATPUOTH3M, YBaXKEHHE K CBOEMY
Hapoay, 4yBCTBA OTBETCTBEHHOCTH nepel PoauHON, ropioctu 3a CBOM Kpail, CBOIO
Poauny, mpomuioe M HacTosIlee MHOTOHAMOHAJIBHOrO Hapoja Poccum, yBakeHue
rOCYJapCTBEHHBIX CUMBOJIOB (repb, ¢iar, TiMH);

2) TpaXIaHCKYI0 TMO3MIIMI0 KaK aKTUBHOTO W OTBETCTBEHHOI'O Yj€HAa POCCUIMCKOTO
00I1IeCTBa, OCO3HAIOLIEI0 CBOM KOHCTUTYIIMOHHBIE MPaBa U 00SI3aHHOCTH, YBAXKAIOIIETO
3aKOH W TMPaBOMOPSAOK, OOJaAaroniero 4YyBCTBOM COOCTBEHHOI'O JIOCTOMHCTBA,
OCO3HAHHO TPUHUMAIOIIETO TPAJULHMOHHBIE HAlMOHAIbHBIE M OOLICYETIOBEYECKUE
T'YMaHUCTUYECKHUE U JEMOKpPATUYECKHUE IIEHHOCTH;

3) FOTOBHOCTH K CIIy>K€HUI0 OTEYECTBY, €0 3allUTE;

4) chopMUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHSA HAYKHM M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JUAJore KYyJIbTyp, a
TaKXKe PA3NMMUHBIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHME CBOEr0 MecTa B
MOJIUKYJIBTYPHOM MHUPE;

5) chopMHpPOBAaHHOCTH OCHOB CaMOpa3BUTHS U CAMOBOCHHUTAHHUS B COOTBETCTBUHU C
0O0IIeYeIOBEYECKUMHU TIEHHOCTAMH U HJealaMHu T'paKJaHCKOro OO0IIecTBa; TOTOBHOCTh
U CIIOCOOHOCTD K CAMOCTOSITEILHOM, TBOPUECKOWU U OTBETCTBEHHOM /€SI TEIbHOCTH;

6) TOJIEpaHTHOE CO3HAHUE U TOBEJICHHE B NOJHMKYJIBTYPHOM MHUpPE, FOTOBHOCTh WU
CIIOCOOHOCTh BECTH JIUAJIOT C APYTMMH JIIOJIbMH, JTOCTUTaTh B HEM B3aMMOIIOHUMAaHMS,
HaXOAUTh OOIIMe IeId U COTPYAHUYATh [UIsi WX JOCTHIKEHHUS, CIIOCOOHOCTH
IPOTUBOCTOSATh UJEOJIOTUU HKCTPEMU3MA, HallMOHAJU3Ma, KceHohoouw,
OUCKpUMHUHALMA 10  COLMAJbHBIM, PEJIUTHO3HBIM, PAcOBbIM, HAlMOHAJIbHBIM
OPU3HAKAM U JIPYTUM HETATHUBHBIM COLMATIbHBIM SIBIICHUSIM;

(B pen. IIpukaza Munobpuayku Poccuu ot 29.06.2017 N 613)

7) HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMHU, JETbMU MJIAQJUIErO0 BO3pAacCTa,
B3POCIIBIMU B 00pa30BaTeIIbHOM, OOIIECTBEHHO IOJE3HOU, Yy4eOHO-UCCISI0BATEIBLCKOM,
MIPOEKTHOM U JPYTUX BUJAX AEATEIbHOCTH;

8) HpPaBCTBEHHOE CO3HAHWE U TOBEJEHHWE HAa OCHOBE YCBOEHHUS OOLICYETOBEUYECKUX
IICHHOCTEH;

9) TOTOBHOCTH M CIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpa3oBaHUIO, HA
MPOTSHKEHUU BCEU KU3HM; CO3HATEIbHOE OTHOUIEHHWE K HEMPEPHIBHOMY OOPa30BaHUIO
KaK YCJIOBHUIO YCIIEITHOW MPOQECCHOHATBHON U O0IIECTBEHHOM eI TETbHOCTH;

10) »scTeTMyeckoe OTHOIIEHHWE K MHUpPY, BKIIOUYas 3CTETHKY ObITa, HAay4HOTO U
TEXHHYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHUH;

11) mpuHsATHE W pealn3auio IIEHHOCTEW 3I0pPOBOTO M 0e30macHOro oOpasza >KU3HH,
MOTpeOHOCTH B (PUBMYECKOM CaMOCOBEPILICHCTBOBAHUM, 3aHSATHUSIX CIIOPTUBHO-
O3JIOPOBUTEIILHON  JESATEIbHOCTHIO, HEMPUATHE BPEAHBIX MPUBBIUEK: KypEHWUS,
yHnoTpeOIeHUs AJIKOT0J1sl, HAPKOTUKOB;

12) OepexxHOe, OTBETCTBEHHOE€ U KOMIIETEHTHOE OTHOIIEHHE K (U3UUYECKOMY U
MICUXOJIOTUYECKOMY 3JI0POBBIO, KaK COOCTBEHHOMY, Tak W APYrUX JIOJeH, yMEHUE



OKa3bIBaTh MEPBYIO MOMOIIIb;

13) oco3HaHHBI BbIOOp Oynymied mpodeccu U BO3MOXHOCTEM peanu3anuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB, OTHOIICHUE K MPOQPECCUOHAIBHOU IEATEIbHOCTU
KaK BO3MOXHOCTH YYacTHsl B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
0O0IIeHAIIMOHAJIBHBIX MTPOOJIEM;

14) chopMHpPOBaHHOCTH IKOJTOTUYECKOTO MBIIIUICHUS, TOHUMAHUS BIUSHUS COIUATIBHO-
SKOHOMUYECKUX TIPOIIECCOB HAa COCTOSIHUE TMPUPOJAHOM U COLMAIBHOW CPEHbI;
MPUOOPETEHHE OTbITA SKOJIOTO-HAMPABICHHOMN JEATeIbHOCTH;

15) oTBEeTCTBEHHOE OTHOIIEHHE K CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHSATHS
LIEHHOCTEN CEMEWHOM KU3HMU.

MeTanpeaMeTHble pe3yJbTaThl OCBOCHHUS OCHOBHON 00pa30BaTENIbHOM MPOTPAMMBI
JTOJKHBI OTPaXKaTh:

1) ymeHue caMOCTOSITEIBHO OMPEACNSITh LENU JEATeTbHOCTH M COCTaBISATH IIJIAHBI
NEATEeNIbHOCTH; CAMOCTOSATENILHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NEeATeNIbHOCTh,  HWCIOJB30BaTh BCE BO3MOXHBIE PECYpChl  IJI  JOCTHIKCHUS
MOCTABJICHHBIX IIEJIe W peajlu3aluy IUTAHOB JICSTEIbHOCTH;, BBIOMPATH YCICIIHBIC
CTpaTeTUH B PA3JIUYHBIX CUTYAIIHIX;

2) yMeHHe TpPOIYyKTUBHO OOIIATHCS M B3aWMOJICMCTBOBATH B MPOIECCE COBMECTHOM
NeATeNIbHOCTH, YUYUTHIBATh MO3UIIMHU JAPYTUX YUYACTHUKOB JEATEIBHOCTH, d(PPEKTUBHO
paspemiatb KOH(PIUKTHI;

3) BiazeHWe HaBBIKAMHU MO3HABATENLHOM, y4eOHO-MCCIEOBATENbCKON M MPOEKTHOM
JESTENBHOCTH, HaBBIKAMU pa3pelieHusi MpoOJeM; CHOCOOHOCTh W TOTOBHOCTHh K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PEIICHHS NPAKTUYECKUX 3a7ad, NMPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHNUS,

4) TOTOBHOCTbh U CIIOCOOHOCTh K CaMOCTOSITENIbHON HMH(GOPMAIMOHHO-TIO3HABATEIbHOMN
NESTENbHOCTH, BIAJCHUE HABBIKAMHM TOJYyYeHUS HEo0XoauMoil uHbopMalmm u3
CIOBapeil pa3HbIX THUIIOB, YMEHHE OpPHUEHTHUPOBATHCA B PA3JIMYHBIX HCTOYHHKAX
uHbOpMaIMK, KPUTUYECKM OILICHMBaTh W  UHTEPIPETUPOBATH  HH(OpMaIuIo,
MOJIyYaEMYIO U3 Pa3JIUYHbIX HICTOUHHUKOB;

(B pen. Ilpukaza Muno6puayku Poccuu ot 29.12.2014 N 1645)

5) ymeHuEe WCIONb30BaTh CPEACTBA HHPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
texHosnorui (mamee - HWMKT) B pelieHMM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpraHW3allMOHHBIX 3a7ad ¢ CcoOJo/leHneM TpeOOBaHWW JPrOHOMHKH, TEXHHUKHU
0e30MacHOCTH, THTHUEHBI, PEeCypcocOepeXeHus, MPaBOBBIX M ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

6) yMEHHE OIpeeNaTh Ha3HAYCHNE U (DYHKIIMH Pa3IMYHBIX COIMMATBHBIX HHCTUTYTOB,;
7) yMEHHE CaMOCTOSITEbHO OIEHHWBATh W NPUHUMATh PELICHHUS, OMNPEIEIAIONINe
CTpaTEeTHIO MOBEJICHUS], C YYETOM T'PaKJJaHCKUX U HPABCTBEHHBIX LIEHHOCTEI;

8) BlIaJIcHHE S3BIKOBBIMU CPEJICTBAMU - YMEHHUE SICHO, JJOTUYHO U TOYHO U3JIarath CBOIO
TOUYKY 3PEHUS, UCTI0JIb30BaTh aJICKBATHBIE SI3bIKOBBIE CPEJCTBA;

9) BianeHWe HaBBIKAMHU [O3HABATENbHOW pe(IeKCUH KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUIM U MBICTUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUI] CBOETO
3HAHUS U HE3HAHUSI, HOBBIX MTO3HABATEIbHBIX 33724 U CPEJICTB UX IOCTUKEHUS.
IIpenMeTHBIE pe3yabTATHI:

1) chopmMupoBaHHOCTH CUCTEMBI 3HAaHUN 00 OOITHUX OMOJIOTHYECKHUX 3aKOHOMEPHOCTSIX,



3aKOHAX, TEOPUAX;

2) chopMHUPOBAaHHOCTP YMEHHUW UCCIENOBAaTh W AaHAJIU3UPOBATH OHOJOTHYECKUE
OOBEKTBl U CHUCTEMBI, OOBSACHITH 3aKOHOMEPHOCTH OHOJIOTHYECKUX TMPOLECCOB U
SIBJICHUH; IPOTHO3UPOBATH MOCJEACTBUS 3HAYUMBIX OMOJIOTUYECKUX UCCIIEIOBAHUM;

3) BlageHue YMEHUSIMU  BBIIBUTaTh THUIOTE3bl HA OCHOBE 3HAHUM 00
OCHOBOIIOJIAraoIUX OUOJOTMYECKUX 3aKOHOMEPHOCTAX M 3aKOHAX, O MPOUCXOKIECHUU
U CYIIHOCTH >KM3HHU, IJI00aJIbHBIX U3MEHEHUsIX B Ouocdepe; MpoBEPSITh BBIIBUHYTHIC
TUIIOTE3bI IKCTIEPUMEHTAIBHBIMU CPEICTBAMU, (HOPMYIIUPYS LIETb UCCIIEIOBAHMS;

4) BJIQJICHUE METOJaMU CaMOCTOSITEILHON IIOCTAaHOBKH OHMOJIOTHYECKUX
HKCIIEPUMEHTOB, OMNHUCAHMUS, aHajiu3a M OLEHKH JJOCTOBEPHOCTH MOJIYYEHHOTO
pe3yNbTaTa;

5) chopMupoBaHHOCTh YOEKIEHHOCTH B HEOOXOAMMOCTH COOJIOJICHHUS STUYECKHUX
HOPM M DKOJIOTUYECKUX TPEOOBAHUM MPU MPOBEICHUH OMOJIOTUUECKUX UCCIIEIOBAHUM.



Conep:kanmne y4eOHOro npeamera

10 kiacc
BBenenne B Onosoruio
Pazngen 1. buosiorusi Kak HayKa; MeTOAbI HAYYHOI'O MO3HAHMS.
buonorus xak Hayka; mpeMeT U METO/IbI U3yueHUs B Ouosioruu. O0mas OuoIorus —
yueOHasi AUCIUIUIMHA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX BO3HUKHOBEHUS, PAa3BUTHUS U
nojajaepkaHus >kKM3HU Ha 3emie. OOmas OWOJOTHS KaKk OJWH W3 HCTOYHHKOB
dbopmupoBaHus JTAAIEKTUKO-MaTePUATUCTUYECKOTO MHPOBO33PEHUS.
O61eOuonornyeckue 3aKOHOMEPHOCTH — OCHOBa palMOHAJILHOTO
NPUPOAOTIONL30BAHMS, COXpPAHEHUS OKpYyXawliei cpeasl, UHTEHCUDUKAIUU
CEJIbCKOXO34MCTBEHHOIO TMPOU3BOJCTBA U COXPAHEHUS 3/I0POBbsl yeloBeka. C(CBs3b
OMOJIOTUYECKUX MUCHUIUIMH C APYTMMHU HaykamMu (xumuen, Guznkoi, reorpaduei,
acTpoHOMueW, wucropued u ap.). Pomp Ouonornn B (HOPMHUPOBAHMK HAYYHBIX
npeacraBieHuil o mupe. JKu3Hb Kak ¢opma CyIIeCTBOBAHUS MATEPHUH; OIpEJCIICHUE
MOHATHUS «KU3HBbY». JKU3Hb W KHUBOE BEIIECTBO; KOCHOE, OMOKOCHOE U OHOreHHOE
BelIeCTBO Ouochepbl. YPOBHU OpraHW3aluy >KUBOM MaTepHu M MPUHITUIBI KX
BBIJICJICHUSI; MOJICKYJISIPHBIM, CYOKJICTOYHBIN, KJICTOYHBIM, TKAHEBBIM W OPTaHHBIH,
OpTaHU3MEHHBIH, TOMYJSIIMOHHO-BU0BON, OMOIIEHOTHYECKUN U OMOChepHBIN YPOBHU
OpraHu3aluu KUBOTO.
OCHOBHBIE CBOWMCTBA KMBOTO. EJMHCTBO XMMHYECKOTO COCTaBa »WBOW MaTEepHM;
OCHOBHBIE TPYIIBI XUMUYECKUX 3JIEMEHTOB M MOJIEKYJI, 00pa3yIOUIUe KUBOE BEIIECTBO
o6unochepsl. Knetounoe cTpoeHre opraHu3MoB, Hacensromux 3emiato. OOMeH BeliecTB
(MeTabonu3M) U caMOperyJyidius B OMOJIOTHUECKUX CHCTeMaXx; MOHATHE O FOMEOCTase
KaK 00 0053aTeTLHOM yCIIOBHH CYILIECTBOBAHUS YKHUBBIX CUCTEM.
CamoBOCIIpOM3BEACHNE;  HACIEICTBEHHOCTh W  W3MEHYMBOCTh KaK  OCHOBa
CYLIECTBOBAaHMS JKMBOM MaTe€puu, HUX TMPOSBICHUA HAa Pa3JIUYHBIX YPOBHAX
opranm3anuu >xuBoro. Poct m pasBurme. PazmpaxumMocTts; (HopMbl H30MpaTeIbHOU
peakiMyi OpraHM3MOB Ha BHEIIHHE BO3JEHCTBHS (0€3yCIIOBHBIE U YCIOBHbBIE PE(IEKCHI;
TAKCUCBI, TPONU3Mbl M HACTUHM). PUTMHUYHOCTHP NPOIECCOB KUZHEACATEIBHOCTH;
OMOJIOTMYECKNE PUTMBI M UX aJIallTUBHOE 3HaYeHUE. J[MCKPETHOCTH KMBOTO BEIIECTBA
¥ B3aMMOOTHOIIICHHE YaCTU | IEJIOTO B OMOcUCTeMaX. DHEPro3aBUCUMOCTh KUBBIX
OpraHu3MoB; GOpMBbI MOTPEOICHUS YHEPTUH.

Pa3znea 2. Kaerka

IIpeamer u 3amauM  MUTOJOTHU. MeETOAbl U3y4YeHUS OWOJIOTHH: CBETOBasA W
AJICKTPOHHAS MHKPOCKOITHS;, OMOXHMHYECCKHE M HMMMYHOJOTHMYECKHE MeToabl. J[Ba
TUMAa KJICTOYHOW OpTraHU3aIMU: TMPOKAPUOTHYECKHE M DYKAPUOTHUYECKHUE KIICTKH.
XUMHUYeCKas OpraHU3aIysl >KUBOTO BEIECTBA.DJIEMEHTHBIM COCTaB >KMBOI'O BEIECTBA
ouocdepnl. PacpocTpaHeHHOCTH IIEMEHTOB, MX BKJIaJ B 00pa30BaHKE KUBOW MaTEpUU
U OOBEKTOB HEXHBOW MPUPOABL. MaKpo3JIeMEHTb, MHKPOAJIEMEHTBI; WX BKJIaJ B
00pa3oBaHWE€ HEOPTraHWYECKUX U OPraHWYEeCKHMX MOJIEKYJ JKHMBOTO BEIIECTBA.
Heoprannueckue MOJIEKYJIBI KMBOTO BeIIECTBA: BOAA; XUMHUYECKHE CBOMCTBA U
OmojorMYecKas pojib: PACTBOPHUTENb THUAPOPUIBHBIX MOJEKYJ, cpela MpOoTEeKaHHS
OMOXMMUYECKHUX TMPEBpAIICHUI; POJb BOABI B  KOMIAPTMEHTAJIM3alMU U



MEKMOJICKYJISIPHBIX B3aUMOJACHUCTBUAX, TeIIoperyasiuuu u Ap. Colu HeOpraHUuYeCKux
KHCJIOT, UX BKJaJ B OO€CHeYeHUE MPOIECCOB >KU3HEACITEILHOCTH M MOJJIEpKAHUE
romeoctaza. Poinb  KaTMOHOB W aHMOHOB B O0ECIEYEHUH  MPOIIECCOB
KUZHEACATENIbHOCTU. OCMOC M OCMOTHUYECKOE JABJICHUE; OCMOTUYECKOE MOCTYIUICHUE
MOJIEKYT B KJIETKY. ByepHbie cucTeMbl KJIETKH U OpraHu3Ma.

Opranuyeckue MoJekynbl. buonornueckue mnoauMmepbl — O€JIKU; CTPYKTypHas
opraHuzanus (MepBUYHAs, BapUaHThl BTOPUYHOMN, TPETUUHAS U YETBEPTUUHAS
CTPYKTypHasi OpraHu3alus MOJIEKYJ Oellka MU XMUMHUYECKUE CBS3H, UX 00pasylolue).
CaoiicTBa O€JKOB: BOAOPACTBOPUMOCTD, TEPMOIAOUIBLHOCTD, TIOBEPXHOCTHBIN 3apsij U
np.; neHatypauus (oOpaTtumas W HeoOpaThMas), peHATypalusi; OUOJOTHYECKUU
CMBICI U TpakTHdeckoe 3HaueHue. DyHKIUU OENKOBBIX MOJIEKYyJ. buomormdeckue
KaTaJn3aTopbl — O€JIKH, KiiacCu(UKaIMs, UX CBOMCTBA, POJib OCIKOB B 00€CTICUCHUU
MPOIIECCOB KU3HEACATCILHOCTH. YTJEBO/bl B KU3HU PACTEHUH, KUBOTHBIX, TPUOOB U
MUKPOOpPraHu3MoB. CTpYKTypHO-(PYHKIIMOHAJIbLHBIE 0COOCHHOCTH OpraHU3alli MOHO-U
nucaxapunoB. CTpoeHne M OUOJIOTHYECKas POJib OMOMOIUMEPOB — TOJIMCAXaPHUIOB.
Kupbl — OCHOBHOW CTPYKTYpPHBI KOMIIOHEHT KJIETOYHBIX MEMOpaH U HCTOYHHK
sHepruu. OCOOCHHOCTH CTPOEHUS JKUPOB W JIMTIOUJOB, JIeKAI[M€ B OCHOBE HX
(GyHKIIMOHATBLHOW aKTUBHOCTH HAa YPOBHE KJIETKU M IeJocTHOro opranmsma. JJHK —
MOJICKYJIbI ~ HACJICICTBEHHOCTH, WCTOPHS  W3Y4YEHHS. YPOBHU  CTPYKTYpHOUH
OpraHu3aIlii; CTPYKTypa MOJUHYKICOTHIHBIX IETEH, MPaBUII0 KOMILIEMEHTAP-HOCTU
{npasuno  Yapraddal), noitnas cnupans (Yorcon u Kpuk); 6uonorudgeckas pojib
JAHK. T'enernueckuii kox, cBoiictBa koxa. Penymnmukamus JHK, nepenaua
HACJIEICTBEHHOM  uWHpOpMalMy W3  TOKOJIeHMs B  mokoneHue. llepemgaua
HAclleICTBEHHOW wuH(opManuu w3 sAapa B HUTomasMmy; Tpanckpunuusa. PHK,
cTpykTypa u ¢yHkuuu. HWHopmManroHHble, TpaHCHOPTHBIE, PUOOCOMAJbHBIE U
perynsatopasie  PHK. «Manbie» MoJIeKynbl M HX pOJb B OOMEHHBIX TIPOIECCax.
ButamuHbl: CTpoeHHE, ICTOYHUKHU TOCTYTUICHUS, (YHKIIUU B OpTaHU3ME.
OnpeneneHre HYKJICOTUAHBIX MOCJIEA0OBATEILHOCTEH (CEKBEHHMPOBAHHWE) TE€HOMOB
pacTeHMd W KHUBOTHBIX. ['eHOM  4yenmoBeka. ['eHeTHyeckas  WMHXKEHEPHUS;
TeHOJIMArHOCTUKA ¥ TeHOTepanus 3a001€BaHUN YeIOBEeKa U KUBOTHBIX.

CrpoeHne U PyHKIUU NMPOKAPUOTHYECKOH KJIETKH.

HapctBo IlIpokapuotsl ([JpoOsiHkM); cucTeMaTMKa W OTIEIbHBIE MPEICTABUTENU:
MaHoOaKkTepuu, OaKkTepuu U MUKOIIa3Mbl. DopMa W pasMepbl MPOKAPHOTHUECCKUX
kieTok. CTpoeHne MUTOIUIa3Mbl OAKTEPUATBHOW KIETKH; JIOKanu3anus (GepMEeHTHBIX
CUCTEM M OpTaHU3aIMsa MEeTa0oIn3Ma y MPOKApUOT. | eHeTHUeCKuid anmapaT OakTepuii;
OCOOCHHOCTH  peanu3aiuu HACJICJACTBEHHONH  WH(OpMAIUH. OcobeHHocTu
KU3ZHENIEATCIIBHOCTH OaKTepHil: aBTOTpO(dHBIC U TeTEPOTPOdHBIE OaKTEPHH; adpOOHBIC
U aHa’poOHBIe MHKpoopraHu3mbl. CmopooOpa3zoBaHHME U €r0 OMOJIOTHYECKOE
3HaueHue. Pa3MHOXKEHHE, MOJIOBOM mpolecc y OakTepuil; peKOMOWHAIIUU.
MecTo 1 poib MPOKApUOT B OMOIIEHO3aX.

HexiierouHbie (pOPMBbI KU3HU.

Bupycet u 6Gakrepuodaru. Bupycbl — BHYTPUKJIETOYHBIC Napa3uThl Ha
F€HETUYECKOM ypoOBHE. OTKpBITHE BHUPYCOB, MEXAHU3M B3aUMOJCHUCTBUS
BUpyca M  KIETKH, HHQPEKIUOHHBIM  mnpouecc. BeprukanpHbli U

TOPU30HTAJIBHBIM THUII TMepellaud BUPYCOB. 3aboyieBaHUSI KHUBOTHBIX U



pacTeHui, BbI3bIBa€Mbl€ BUpycaMu. BupycHble 3a00JieBaHUs, BCTPEUYAIOIINECS
y yesioBeka; rpunmd, renatut, CIIN/l. bakrepuodaru.

Kiuerounasi reopus.

Knerounasa teopuss cTpoeHHs OpraHu3MoB. Mcrtopus pa3BUTHS KIETOYHOU
teopuu; padorsl M. lllneiinena, T. IlIBanna, P. bpoyna, P. BupxoBa u npyrux
ydeHbIX. OCHOBHBIE MOJIOKEHUSI KJIETOYHON TEOPHUHU; COBPEMEHHOE COCTOSIHHUE
KJIETOYHOM TEOPUM CTPOEHUSI OPraHM3MOB. 3HAYEHUE KJIETOYHOW TEOPUU IJIA
pa3BUTHUSI OUOJIOTHUH.

OJykapuoTtudeckass  kieTka. lLluromnazma  DyKapMOTHYECKOW  KIETKH.
MeMOpaHHBIA TIPUHIUII OPraHU3alUMM KJIETOK; CTPOEHHE OHOJIOTUYECKOMN
MeMOpaHbl, Mopdosiornueckue U (YHKIHMOHAIbHBIE OCOOEHHOCTH MeMOpaH
pa3JIMUHBIX KJIETOUYHBIX CTPYKTYp. Opranesuibl HUTOMIIAa3Mbl, UX CTPYKTypa U
dbyukuuu. HapyxHnas uuroniasMaTtude-ckas MeMOpaHa, dHI0ILuIa3MaTH4ecKas
ceTp, anmapar ['oJbJKH, JM30COMBI; MEXaHU3M BHYTPHUKIETOYHOTO
nuuieBapeHus.  MHUTOXOHAPUM  —  DHEPreTUYECKHE  CTaHUMU-KIETKH,
MEXaHU3Mbl KJIETOYHOro AbIxaHusi. Pubocombl M uxX yyacTue B mpoleccax
TpaHcassuuu. Knerounslid neHTp. OpraHouapl ABUKEHUS: )KITYTUKA U PECHUYKHU.
IMutockener. CrneuuanbHble OpPraHOWABl IUTOIIA3MBI: COKpPATUTEJIbHBIEC
Bakyonu u Jp. B3aumopneicTBue opraHouJioB B 0OECIE€YCHUM IMPOLIECCOB
Metabonu3zMa. OCOOEHHOCTH CTPOCHHUS PACTUTEIBHBIX KIIETOK; BaKyOJu H
wiacTubl. Buapl nnactua; ux cTpykrypa u (yHKIHMOHAJIBHBIE OCOOEHHOCTH.
Krnerounast crenka. OCOOEHHOCTH CTpPOE€HHMS KJIETOK TIpuOoB. BxiroueHus,
3HAYECHUE U POJIb B METa00JIN3ME KIIETOK.

Knerounoe saapo — NOEeHTp YHOPABICHUSA KU3ZHEACATEIBHOCTBIO KIIETKH.
CtpyKkTypHI KJIETOYHOTI'O sapa: siiepHast o0oJt0uKa, XpOMAaTHH
(reTrepoxpoMaTUH U JyXpOMaTHH), sApbIKo. Kapuonnazma; XUMHYECKUU
COCTaB MW 3HAYCHHWE [UIS >KU3HEACSITeNbHOCTU sapa. Juddepenmnuansbuas
aKTUBHOCTh T'€HOB; JyXpOoMaTHH. XpomocoMmbl. CTpyKTypa XpOMOCOM B
pa3jIMuHbIE IIEPUOABl KU3HEHHOI'O IHUKJIA KJIETKH; KapUOTHUII, IIOHSITHE O
TOMOJIOTHYHBIX XpoMocoMaXx. JIMTIIOUIHBIN U TaruIo U THBIA HAOOPBhl XPOMOCOM.
Kinerounsie TexHonoruu. CTBOJIOBBIE KIETKUA U MEPCIIEKTUBBI UX MPUMEHEHUS B
Oouonorun u menunuue. KiionupoBanue pacTeHUN U )KUBOTHBIX.

Pa3nea 3. Opranusm

OOMeH BeliecTB B KJeTKe (MeTad0Jau3M).

O6mMeH BewmieCcTB U MpeBpallleHHWe DdDHEPruM B KIETKE — OCHOBa BCeX
MPOSIBJICHUN €€ KU3HEACITEIbHOCTH. KaTanmuTUYeCKUM XapakTep peakiuu
oOmena BemecTB. KommapTMeHTanmm3amusi MOPOINECCOB MeTadoiau3ma |
JoKanu3auus cneuuduyeckux @epMeHTOB B MeMOpaHax ONpeaeeHHBIX
KJIETOYHBIX CTPYKTYp. ABTOTpOPHBIE U TeTepOTPOPHBIE OPraHU3MBI.
[lnactTuueckuii w dHepreTHyYeckuii oOMeH. Peamm3amusi HacieqCTBEHHOMN
nHpopmauuu. buormornyeckuii cuHTE3 OEJIKOB M JAPYIrHX OpPraHUYECKHX
MOJIEKYJ B KJIeTKe. TpaHCKpHUIIIM; €€ CYIIHOCTh U MexaHus3M. IIponeccunr
nPHK; Ouojormyeckuii CMbICII W 3HAYEHHE. [paHCHsIIUs; CYNIHOCTh H
MEXaHUu3M. ODHEPreTU4ecKuil oOMeH; cTpyktypa U GyHKIuu ATO. Drtansl
SHEpreTuYeckoro ooMeHa. I1oAroToBUTENbHBIN 3TAIl, POJIb JU30COM; HEIIOJIHOE



(6eckucnoponnoe)  pacuiersieHue.  [lomHoe  KUCIOPOIHOE ~ OKHUCIICHHUE;
JIOKaJau3alus TPoOLEeCcCOB B MHUTOXOHApUsX. ConpspkeHue paclienieHUs
TJIFOKO3BI B KJIETKE ¢ pacnaaoM u cuHTe3oM ATd. dotocunHTes; cBeToBas daza u
OCOOEHHOCTH OpraHu3alMd TUJIAKOWJOB TIpaH, JHEpPreTudeckass LEHHOCTb.
TemHoBast ¢aza (poTocuHTE3a; IPOLECCHl TEMHOBOUW ¢a3bl; UCHOJIb30BaHUE
sHeprum. XemocuHrte3. IIpuHIUMNBI HEPBHOW U HSHAOKPUHHOWU pPEryJsiliUuU
MPOLIECCOB MPEBPALIECHUS BEIIECTB U SHEPTUU B KIETKE.

7ZKu3HEeHHBIN HUKJI KJIETOK.

Kinetku B MHOTOKJI€TOUYHOM opraHusMme. [lonsstue o nuddepeHupoBke KIeTOK
MHOT'OKJIETOYHOr O opranu3zMa. JKu3HeHHBbIN UK KJIeTOK. TkaHu opraHusma c
pa3HOl CKOPOCTHIO KJIETOYHOTO OOHOBJEHUS: OOHOBJISIOLIMECS, pacTyllUe M
crabuibHble. Pa3mMHOXeHHE KIeTOK. MUTOTHYEeCKMM UMuKJ: uHTepdaza —
Tepuo MOATOTOBKU KJETKH K neneHuto, peayminukanus JIHK; murtos, dazbl
MHUTOTUYECKOIO JIeJIEHUsT U IIpeoOpa3oBaHUs XpPOMOCOM B HHUX. MexaHHU3M
o0pa3oBaHUs BEpeTEHa JCJIEHUS U PACXOXKJCHUS JIOYEPHHUX XPOMOCOM B
anadaze. buonrornueckuii cMpIici MUTO3a. buojornueckoe 3Ha4Y€HHE MHUTO3a
(Gecmojioe  pa3sMHOXXEHHE, POCT, BOCIOJHEHHE KJIETOYHBIX IIOTEPh B
(GU3UOJIOTUYECKUX U MaToJOoruueckux ycioBusix). [lonstue o pereHepamuu.
HapymieHuss HMHTEHCUBHOCTH KJIETOYHOTO pa3MHOXKEHUs U 3abojeBaHUs
YeJoBeKa HM OKUBOTHBIX', Tpoduyeckue s3BbI, J0OpPOKAUYECTBEHHBICE U
3JJ0KA4Y€CTBEHHBIE OMYXOJHU U AP.

Pa3smHoxeHue opranusmoB. becnosioe pasMHOKeHHE PACTEHUH U ’KMBOTHBIX
®opmbl O€CIIONIOr0 Pa3MHOXKEHUSI: MUTOTHYECKOE JeJeHUE KIETOK OJIHOKJIETOYHBIX;
cropoo0Opa3oBaHue, TOYKOBAHHUE Y OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB;
BEre€TaTUBHOE PAa3MHOXKEHHE. DBHOJIOrMYecKHUil CMBICT U HBOJIOLIUOHHOE 3HAYEHHUE
0€CIT0JIOr0 Pa3MHOKCHUS.

ITos10BOE pa3MHOKEHHE.

[TomoBoe pasMHOXKEHHE PACTECHUM M KUBOTHBIX. [losoBasg cucrema, opraHsl MOJIOBOTO
pa3MHOXKeHUsT MieKonuraronux. ['amerorene3. Ilepuoasl oOpa3oBaHUS TOJOBBIX
KJIETOK: pa3MHOKeHue u pocT. [lepuon co3peBanus (Mmeito3); npodasa | u mporeccsl, B
HEW TMPOUCXOISIIUE: KOHBIOTallUs, KpOCCHUHroBep. MexaHu3M, TeHETUYECKue
MOCJIEICTBUSL M OMOJOTUYECKUN CMBICI KPOCCHHTrOBepa. buonorudueckoe 3HaueHUe U
Oounonorndeckuid cMpica meno3a. [lepuon hopmMupoBaHuUs MOJOBBIX KIETOK; CYITHOCTh
u ocobeHHocTu TeueHus. OcoOeHHOCTH criepMaToreHe3a u oBoreHesa. OceMeHeHue u
OIJIOJOTBOpeHUE. MOHO- M THoJucHepMus; Ouonoruueckoe 3HaueHue. HapyxkHoe u
BHYTpeHHee oruiofoTBopenue. [lapreHorenes. Pa3BuTue MOJIOBBIX KJIETOK Y BBICIIMX
pacTeHui; JBOMHOE  OIUIOJOTBOPEHHE. OBOJIOLMOHHOE 3HAYEHHE IOJOBOIO
Pa3MHOKEHUS.

NunuBuayaabHoe  pa3BUTHE  OPraHuM3MoOB. JMOpPHOHAJIbHOE  pa3BHTHE
KMBOTHBIX.

Tunbl SUIEKIETOK; TMOJSPHOCTb, PpACIpPENCICHUE KEATKAa U T'E€HETHYECKUX
nerepmMuHaHT. OO00JOYKU fAillla; aKTHUBALMS OIUIOJOTBOPEHHBIX SIUIEKIETOK K
pa3BuTuio. OCHOBHBIE 3aKOHOMEPHOCTH JpoOJieHHs; 0Opa3oBaHHE OIHOCIOWHOTO
3apojpiiia — Onactynbl. [acTpymsinusi; 3aKOHOMEPHOCTH OOpa30BaHUS JIBYCIONHOTO
3apoJiblla — TracTPyJibl. 3apOABIIIEBbIC TUCTKU U UX JajbHelas quddepeHunpoBKa.



[lepBuuHbIil opraHoreHe3 (Hedpyisuus) U AanbHeumas guddepeHIpoBKa TKaHEH,
OpraHoB u cucteM. Perynsauuss SMOpPHOHANBHOIO pa3BUTHUSA; ACTEPMUHALMSA U
SMOpHOHaJIbHas MHAYKUMS. Ponb HEpBHOM M SHIOKPHUHHOW CHCTEM B 0OOecHeYeHUU
AMOPHOHAIBHOTO Pa3BUTHS OpPraHU3MOB. YIpaBIEHUE Pa3MHOKEHUEM PACTCHUU U
KUBOTHBIX. VICKycCTBEHHOE OCEeMEHEHHME, OCEeMeHeHue In  VItro, mepecaaka
3apoasiieil. KnoHupoBaHue pacTeHHU M )KUBOTHBIX; MEPCIEKTUBBI CO3JAHUS TKAHEU
Y OpPraHoB YEJIOBEKA.

IHocToMOpHOHaIBHOE PAa3BUTHE *KUBOTHBIX.

3aKOHOMEPHOCTH TOCTAIMOPHOHAIBHOTO Tepuofa pa3Butus. Hempsimoe pasButue;
NOJMHBIA W  HENoJHBIM  MeTramopdo3. buosiormdyeckuii  CMbBICI  pa3BUTUSA €
metamopdoszomM. Ctaguu NOCTIMOPUOHAILHOTO Pa3BUTHS (JTMYMHKA, KYKOJIKA, UMaro).
[Ipssmoe pa3BUTHE: AO-PENPOAYKTUBHBIM, PENPOAYKTUBHBIA M MOCTPENPOAYKTHUBHBIN
nepuojpl. CTapeHue U CMepTh; OMOJIOTUS IPOJOKUTEIbHOCTH KU3HU.

OHTOreHe3 BHICHIMX PACTCHHH.

buonoruueckoe 3HauYeHHE IBOWHOrO OIIOJOTBOPEHUS. OMOpPHOHANIBHOE pa3BUTHUE;
JIeJIEHHE 3UrOoThl, 00pa3oBaHUEe TKaHEW M opraHoB 3apojbima. [locTamOpuoHanbHOE
pazButue. llpopactanue cemsiH, nuddepeHUNpOBKa OpraHoB M  TKaHEW,
dbopMupoBaHUe MOOETOBOW M KOPHEBOM CHUCTEM. Perynsaiusi pa3BUTHS PpaCTCHHII;
(UTOTOPMOHBI.

O0uue 3aKOHOMEPHOCTH OHTOreHe3a.

CxoacTBo 3apozsiliedl 1 SMOpHOHaNbHAs AUBEpreHuus npuszHakoB (3axoH K. Bapa).
buorenetnyeckuit 3akon (D. I'ekkenp u K. Mromnnep). Pabotel akagemuka A. H.
CeBepiuioBa, TOCBSIIEHHbIE SMOPHUOHAIBHON H3MEHYMBOCTH (M3MEHYUBOCTH BCEX
CTaJuil OHTOTE€HE3a; KOHCEPBATUBHOCTh PAHHUX CTAJAUM SMOPHOHAIBHOTO Pa3BUTHS;
BO3HUKHOBEHHE W3MEHEHMHM Kak ImpeoOpa3oBaHME CTAaJUW pa3BUTUS U IOJHOE
BBIIaJICHUE MTPEAKOBBIX IIPU3HAKOB).

PaseuTHe OpraHnu3ma M OKpy:Kawuasi cpeaa.

Pons dakTropoB okpykaromiel cpenpl B OMOPHOHAIBHOM W TMOCTIMOPHOHAIBHOM
pa3BuTUH opraHu3ma. KpuTuueckne mnepuoabl pa3BuTUsA. BiusHue HW3MEHEHUU
rOMeOcCTa3a OpraHu3Ma MaTepH W IUIOAA B peE3yJIbTaTe BO3AEUCTBUS TOKCHYHBIX
BeleCTB (TaOayHOTr0 JbIMa, aJKOT0JIs, HAPKOTHUKOB U T. J.) Ha X0l SMOPHOHAIBHOTO U
MOCTAMOPUOHATIBHOTO NIEPUOIOB Pa3BUTHSA (BPOXKIEHHBIE YPOJICTBA).

IlonaTne O pereHepanuy; BHYTPUKIETOYHAs, KJIETOYHAs, TKAHEBas M OpraHHas
pereHepanus. DBOJIOIUS CIOCOOHOCTH K PEreHePAIH Y TO3BOHOYHBIX KU BOTHBIX.
OCHOBBI TEHETUKH U CEJIEKLINH.

HcrTopust npeacraBieHUuil 0 HACJIEACTBEHHOCTH M U3MEHYHBOCTH.

IIpencraBieHnst APEBHUX O POJACTBE U XapaKTepe Mepeladyn IPU3HAKOB U3 TOKOJIEHUS B
ITOKOJICHHE. B3risapl CpeTHEBEKOBBIX YUEHBIX Ha IIPOLIECCHI HACIEIOBAHUS
npu3HakoB. Mcropus pa3BuTus reHeTuku. OCHOBHBIE OHATHS reHeTUKU. [Ipu3Haku n
CBOWCTBA; I'€HBI, AJUICIbHBIC TeHBI. | OMO3UTOTHBIE U T€TEPO3UTOTHBIE OPTraHU3MBI.
'enotun u ¢peHoTUN opraHu3Ma; reHo oI,

OcCHOBHBIC 3AKOHOMEPHOCTH HACJIEICTBEHHOCTH.

MonekynspHas CTpyKTypa reHa. ['eHbsl CTpyKTypHBIE U peryssTopHsie. [lonBrkHbIe
TEHETUYECKNE DJIEMEHTHI. Peryisanus s3Kcnpeccuy reHOB Ha YpPOBHE TPAHCKPHIILUH,



npoueccudra u-PHK u tpancnsuuu. XpomocomHas (siepHas) U HEXPOMOCOMHAs
(uuToIIa3MaTUYeCcKasi) HacIeICTBEHHOCTh. CBs3b MEXYy T€HaMU U MIPU3HAKAMU.
3aKOHOMEPHOCTH  HAclIeIOBaHUsA  NPU3HAKOB, BbIABICHHBIE [. MeHngenem.
['uOpuponornyeckuii  MeTOJ,  HU3Y4YEHUS  HACIEACTBEHHOCTH. MoHOruOpuaHoe
ckpemuBanue. IlepBbiii 3akoH Menaenss — 3aKOH JOMHUHUpOBaHUA. BTopoil 3akoH
Mengaenss — 3akoH pacuierieHusi. [loJHOe W HENoJHOE€ JOMHUHUPOBAHUE. 3aKOH
YUCTOTHI TaMeT U €ro LUTOJOTHYecKoe 00OCHOBaHME. MHOXXECTBEHHBIC aJlIeIH.
AHnanuszupytouiee ckpemupaHue. JurubpuaHoe v NONUTHOPUIHOE CKpEIIMBaHUE;
TpeTuii 3aKoH MeH1elist — 3aKOH He3aBUCUMOTO KOMOWHHUPOBAHMUSI.

XpOMOCOMHasi T€OpUs HACIEACTBEHHOCTH. ['pynmbl cuenseHus reHoB. ClenieHHOe
HaclieoBaHue npu3HakoB. 3akoH T. Moprana. [IoqHOE ¥ HEMOJHOE CLENJICHUE TEHOB;
pacCTOSIHUE MEX]Yy T€HaMH, PACIIOJOXKEHHBIMH B OJHOW XPOMOCOME; T€HETHUYECKHUE
KapThl XpPOMOCOM.

I'enetnyeckoe ompeaeneHue T1oJia; TOMOTaMETHBIM W TIeTepPOTraMeTHBIM  MOJ.
I'eneTnueckass CTpPyKTypa TOJIOBBIX XpoMocoM. HacnenoBanue mpU3HAKOB,
CLETUIEHHBIX C MOJIOM.

I'enoTun kak 1enoCTHas cucTeMma. B3auMojelcTBHUE allIeTbHBIX (JOMUHUPOBAHHUE,
HETMOJIHO€  JIOMUHUPOBAaHHWE, KOJOMHHUPOBAaHWE U  CBEPXJOMHUHUPOBAHUE) U
HeaJlJIeTbHBIX (KOMIUIEMEHTApHOCTh, DIUCTA3 W MOJMMEPHsS) TEHOB B OINPEICICHUU
npu3HakoB. [1neiioTponus. DKCIPECCUBHOCTh U IEHETPAHTHOCTD I'€HA.

OcHOBHbBIE 3aKOHOMEPHOCTH H3MEHYUBOCTH.

OcHoBHBbIE (OpMBI U3MEHUYMBOCTH. ['eHOTMNMYECKas W3MEHYMBOCTh. MyTaluu.
I'enHbIe, XpOMOCOMHBIE U T€HOMHbIE MyTaluu. CBOMCTBA MyTalllii; COMaTUYECKUE U
reHepatuBHble myTrauuu. HeWTpansHble myrtauuu. llonyneransHble U JieTajabHbIE
myTanuu. [I[pyuduHbl 1 YacToTa MyTaluid; MyTareHHbIe (DaKTOpBL. DBOIIOIMOHHAS POJIh
MyTallii; 3HaYCHUE MYTAIlUN JIJIs TIPAKTHUKHU CEJbCKOTr0 X035SHWCTBA U OMOTEXHOJIOTHH.
KoMOunaTuBHasi M3MEHYUBOCTh. YPOBHHM BO3HMKHOBEHHS DPa3IUYHBIX KOMOWHAIIMI
T€HOB M HX pPOJb B CO3JaHUM TEHETUYECKOro pa3HooOpa3usi B Tpenenax BHUAA
(KpOCCHHIOBEpP, HE3aBUCHUMOE PACXOKIECHHE TOMOJOTHYHBIX XPOMOCOM B NEPBOM H
JOYEPHUX XPOMOCOM BO BTOPOM JAEJIEHUU MEi03a, OIUIOJIOTBOPEHUE). DBOIIOLUOHHOE
3HaQYeHUE KOMOWHATHBHOM W3MEHYMBOCTH. 3aKOH TOMOJIOTUYECKHX PSAJIOB B
HacjeacTBeHHOM wu3MeHumBoctM H. WM. BaBunoBa. ®c¢HoTHMIIMUECKas, WIH
MoaupUKAIMOHHAs, W3MEHYUBOCTh. POib ycloBHMil BHENIHEH Cpeabl B Pa3BUTUU U
MPOSIBIICHUA TIPU3HAKOB M CBOMCTB. CBoicTBa MOAM(UKAIMIA: OMPEACICHHOCTh
YCIOBUSIMU CpPElbl, HAIPABICHHOCTb, TPYIIIOBOM XapaKTep, HEHACIEIyEeMOCTb.
CratuctTryeckrue 3aKOHOMEPHOCTH MOAU(PUKANMOHHOW N3MEHYNBOCTH; BapUAITNOHHBIH
paa v BapuauuoHHas kpusas. Hopma

I'eneTuka 4esioBeKa.

MeTtonpl M3y4eHHsS HACJIEACTBEHHOCTH YEIOBEKAa: T'€HEAJOrMYeCKUM, OJIM3HEIOBBIM,
UTOTE€HETUYECKUU U JIp. [ 'eHeThuueckre KapThl XpOMOCOM uesoBeka. CpaBHUTENbHBIM
aHaJii3 XpOMOCOM YeJIOBEKa U YeJIOBEKOOOpa3HBIX 00€3bsAH. XapaKTep HaCleI0BaHUS
MIPU3HAKOB Yy YEJIOBEKa. | €HHbIE U XpPOMOCOMHBIE AHOMAJIUN YE€JI0BEKA U BbI3bIBAEMBIC
UMM 3abosieBaHus. ['eHeTHMYEeCKOE€ KOHCYJIbTHpOBaHUE. ['€HEeTHYecKoe pOJICTBO
YeJIOBEYECKUX pac, UX OMOJIOruuecKkasi paBHOLIEHHOCTb.

Ceslekuus ’KUBOTHBIX, PACTEHUH U MUKPOOPraHU3MOB.



[leHTpbl TPOUCXOXKICHUS M MHOT000pa3usi KyJIbTypHBIX pacTeHuil. CopT, mopoja,
mTaMM. MeToAbl CeNeKIMN PAaCTeHUN U JKUBOTHBIX: OTOOp U ruOpuau3anus; GopMsl
orOopa (MHAMBUAYaIbHBIH U MaccoBblil). OtnainieHHas THOpUAM3ALUS; SBJICHUE
reTepo3uca. HckycCcTBEHHBIN MYTareHes. Cenexkuunst MUKPOOPraHU3MOB.
buoTrexHonorus u reHeTudeckas HWHXEHEpHUs. [paHCTEHHbIE PAcTCHUs, TeHHas U
KJICTOYHAs MHXKEHEPUS B ’KUBOTHOBOJCTBE.

JloCTHXEHUsI 1 OCHOBHBIE HAMPABJICHUS COBPEMEHHOM CeJICKIIUU. 3HAUCHUE CEJIEKIUU
I8 pa3BUTHSA CEJIbCKOXO035ICTBEHHOTO MPOU3BOJICTBA, MEIUIIMHCKO,
MUKPOOHOJIOTUYECKON U IPYTUX OTpaciei MPOMBIIIIEHHOCTH.

11 ximacce
Pasznen 1 Bun
IBOJIIOLIMOHHOE YYCHUEe
PasBuTHe npeacraBjaeHnii 00 3BOTIONUM KUBOH npupoasl 10 Y. {apBuna.
PazButne 6uonoruu B nonapBuHoBckuii [lepuosa. I"'ocroacTBO B Hayke peacTaBICHUN
00 «M3HAYaIBHOM 1EIecO00pa3HOCTH» U HEM3MEHHOCTH >XUBOUM mpupoasl. Padotsr K.
JluHHess 1O CHCTEMaTUKE PACTeHUW W JKUBOTHBIX; MPUHIUIBI JUHHEEBCKOU
cuctematuku. Tpynbl XK. KioBee u K. ne Cenr-Mnepa. DBomtornmonHas teopus K. b.
Jlamapka. [lepBbie pycckue 3BOJIOIMOHUCTHI.
JapBUHU3M
[Ipeanocbuikn Bo3HUKHOBeHUs yueHuss Y. JlapBuHa: JoCTHKEHHS B 00JacTu
€CTEeCTBEHHBIX HAYK, dKCIIeAUITMOHHBIN MaTtepuan Y. Jlapsuna. Yuenue Y. JlapBuna o0
UCKyCCTBEHHOM oTOope. Yuenue Y. JlapBuHa o0 ecTecTBeHHOM oOTOOpe. Bumg —
AIIeMEeHTapHas 3BOJIOIMOHHASA eAuHUIA. Beeobias nHauBuayanbHas U3MEHYUBOCTh U
M30BITOYHAS YMCIEHHOCTh MOTOMCTBAa. bopb0a 3a cyliecTBOBaHHWE U E€CTECTBEHHBIN
otbop.
CuHTeTHYECKANA TEeopUus IBOJIIOLIUH. MukKkpo3BOJIOLUSA
['eHeTnka M 3BOJIOLMOHHAS TEOpHUs. DBOJIOLMOHHAS poiib MyTauui. [lomynsanus —
JJIEMEHTapHas HJBOJIONMOHHAA eauHuna. ['eHodonn mnonynsiuid. MaeanbHble wH
peanpHble TomyJsnMM (3akoH Xapau — BaiinOepra). ['eHeTndeckue mpoIecchl B
nonyysiuusax. Pe3epB  HAcCIEACTBEHHOW MW3MEHYMBOCTH  NOMYJsAUA. DPOpMbl
ecTecTBEHHOTo oTOopa. I[IpucrmocoOIeHHOCTh OpPraHW3MOB K Cpele OOWTaHUs Kak
pe3ynbTaT JCHCTBUS €CTECTBEHHOTrO oTOopa. MukposBomtonusa. CoBpeMeHHBIE
npenctaierus o BumooOpazoBanuu (C. C. YerBepukoB, WU. U. Illmaneraysesn).
[Ilytm  w  ckopocTh  BUA000pa3oBaHUs; reorpaduyeckoe W IKOJIOTHYECKOE
BU000pa3oBaHue.  ODBONIONMOHHAS  poib  MoAUUKANHA;  (PU3HOTOTHUYECKUE
ajanTtanuu. TeMITbl 3BOJIIOLUN.
OCHOBHBIC 32aKOHOMEPHOCTH IBOJIOUMU. MaKpO3BOJIIOLUSA.
['maBHBIE HampaBlIeHHs 3BOJIOLNMOHHOIO IMpouecca. buonormueckuii mporpecc u
oumonornueckuii perpecc(A. H. Cesepmos). Ilytu nmoctuxeHus OHOIOTHIECKOTO
nporpecca. AporeHes; CyIIHOCTbh apOMOP(HBIX U3MEHEHUW M UX POJIb B SBOJIOIUU.
Bo3HUKHOBEHME KPYNHBIX CUCTEMAaTHYECKUX TPYII KUBBIX OpPraHU3MOB —
MaKpO3BOJIOLMS. AJIJIOreHe3 W MPOrPECCMBHOE MPHUCIOCOOJIEHHE K ONpeIe€HHbIM
ycnoBUsIM cyniecTBoBaHusl. Kararene3 kak (opma JOCTHKEHUS OHOJIOTHYECKOTO
MPOLUBETAHUA Tpynn  opraHu3sMoB. (OCHOBHBIE 3aKOHOMEPHOCTH  3BOJIIOLHMU:



JMBEPreHIINs, KOHBEPTeHIIUs, MapaJlyieJu3M; MpaBuja dBOJIOIUU TPYII OPraHU3MOB.
Pe3ynbraThl 3BONIOLMU: MHOrooOpa3ue BHIOB, OpraHUYecKas Leaecoo0pa3HOCTh,
MOCTENEHHOE YCIOKHEHUE OpPTraHU3aluu.

OcHOBHBIE Y€PTHI IBOJIOINHUHA ’KUBOTHOI'O U PACTUTEJIBHOI'0O MUPa

PasBuTtne xu3HM Ha 3emMile B apXEHCKyK0 M NPOTEPO30MCKYIO 3pbl. llepBbie ciiensl
xu3HU Ha 3emiie. [losBiIeHUE BCeX COBPEMEHHBIX TUIIOB OECIIO3BOHOYHBIX KUBOTHBIX.
OOmast  xapakTepuCTMKa W  CHUCTEMaTHKa  BBIMEPIIMX UM  COBPEMEHHBIX
OECIO3BOHOYHBIX; OCHOBHBIC HAIPABIICHUS SBOJIONHUN OECIO3BOHOYHBIX >KMUBOTHBIX.
IlepBeie  xopaoBble. HampaBieHus 9SBOJIONMM HU3IMIMX  XOPJOBBIX;  OO0IIas
XapaKTepUcTUKa OecuepenHblX U OO0O0JOYHHKOB. Pa3BUTHE BOJHBIX paCTCHUMN.
Pa3zBuTHe xu3HU Ha 3emiie B MaJCO30MCKYIO 3Py. DBOJIOLHUS PACTCHUM; MOSIBICHUE
NEPBBIX  COCYIMCTBIX  pPACTEHWMH;  MANOPOTHUKH, CEMEHHBIE  NANOPOTHUKH,
roJIOCEMEHHbIC pacTeHUs. BO3HUKHOBEHHE TO3BOHOYHBIX: PbIO, 3E€MHOBOJHBIX,
MPECMBIKAIOIIUXCA. I'maBHEBIC HanpaBJICHUS DBOJIIOIIUH IT03BOHOYHBIX;
XapaKTepUCTUKA aHAMHUW U aMHUOT. Pa3BuUTHE XKU3HU HA 3emile B ME3030MCKYIO 3DpY.
[TosiBneHrEe W pacnpoCTpaHEHUE MOKPHITOCEMEHHBIX PACTEHUH. DBOJIOLUMS HA3€MHbBIX
MO3BOHOYHBIX. BO3HMKHOBEHHME NTULl W  Miekonurtaloumx. CpaBHUTEIbHAS
XapaKTEPUCTHUKA BBIMEPIIUX U COBPEMEHHBIX HAa3€MHBIX MO3BOHOYHBIX. BeiMupaHue
JPEBHUX T'OJIOCEMEHHBIX PACTEHUN U MPECMbIKAOMMXCA. Pa3BuTHE )XU3HU Ha 3eMJI€ B
KaliHO30#CKyl0 3py. bypHoe pa3BuTHE IIBETKOBBIX pacTeHHN, MHOrooOpasue
HACEKOMBIX (TlapajuiesibHasi BOJoNus ). Pa3zBuTre mianeHTapHbIX MJIEKOMHUTAIONMINX,
MIOSIBJICHUE XHIHBIX. Bo3HukHOBEHHE  MPUMATOB. [TossBnenne MEePBBIX
IpeICTaBUTENIEC T ceMencTBa JIronn. YeTBepTUUHBIN MEPUON;: SBOJIIOIH S
MJICKOTIUTAIOMMX. Pa3BUTHE MPUMATOB: HAIpPaBJICHUS IBOJIONUU yesoBeka. OOmue
IIPEIKH YeJIOBEKA M YeJIOBEKOOOPa3HBIX 00E3bsH.

IIpoucxoxaenune yeaoBexka

Mecto uenoBeka B XKUBOW mnpupoje. CucTtemMaTHdecKoe MoJiokeHue Bujga Homo
sapiens B cuCTeMe KHBOTHOTO Mupa. [Ipu3HaKu ¥ CBOWCTBA YeIOBEKA, MO3BOJISIONINEC
OTHECTH €ro K pPa3IMYHbIM CUCTEMAaTHYECKHUM TIpymIlaM IapcTBa KHUBOTHBIX.
[IpssmoxoxkIeHNE; AaHATOMHYECKHE TIPEIANOCHUIKA K TPYAOBOW JIESITEIBHOCTA U
JNadbHeIen conuanbHol dBoJoIMUA. CTaauyd SBOJIIOIMHU YeJOBEKa: JApEBHEUIIUN
YEJIOBEK, IPEBHUM YEJIOBEK, ITIEPBbIC COBPEMEHHBIEC JIFOJTH.

CgoiicTBa yenoBeKka Kak Omosormdeckoro Buma. [lomynsuuonHas CTpyKTypa BUIa
Homo sapiens; dyenoBedeckue pachl; pacooOpa3oBaHME; €IUHCTBO IPOUCXOXKIACHUS
pac.

CgolicTBa 4YeloBeKa Kak OHOCOIMANBHOTO CyliecTBa. JIBMOKyIIUME  CHJIbI
anTtpornioreHeza. ®@. DHreabc O PoJIM TPyAa B Mpoliecce MpeBpalleHuss 00€3bsHbI B
genoBeka. PazBuTre dieHOpa3AeIbHON pedu, CO3HAHUS B OOIECTBEHHBIX OTHOIIICHUH B
CTAaHOBJICHMU 4YeJOBEeKa. B3aMMOOTHOIICHHE COLMAIILHOTO W OHMOJIOTMYECKOro B
SBOJIIOIMA YEJIOBEKA. AHTHHAy4Has CYIIHOCTh «COIMAIBHOIO JapBHUHU3Ma» U
pacusma. Benymas posib 3aKOHOB OOIIIECTBEHHOW >KM3HU B COIMAJIBHOM Iporpecce
yesioBeuecTBa. OCHOBHbIE Pa3BuTHE KMBOTHBIX W PACTCHUU B PA3JIMYHBIC MEPUOIbBI
cymiectBoBaHus 3emin. [locTteneHHOE yCI0KHEHUE OPTaHU3AIMKU U MPUCIIOCOOICHNE



K YCJIOBHSAM Cpelbl >KMBBIX OpPraHM3MOB B Ipoliecce 3Bosrouuu. lIpoucxoxaenue
yenoBeka. J[BuKymiue cuiibl aHTpornoreHesa. Poiap Tpyaa B mpouecce nmpeBpauieHus
00e3bsiHBl B 4eNoBeKa. YeroBeueckue pachkl, UX eAuHCTBO. KpuTuka pacuzma u
«COLMAJIBHOTO TAPBUHU3ZMAY.

Pa3pnen 2. JkocucremMbl

[Tonsitue o 6uocdepe. buochepa — xuBas oboouka maaneTsl. CTpykTypa Ouochepst:
mutocepa, ruapocdepa, armochepa. KommoneHTsl Ouochepbl: KUBOE BELIECTBO,
BUJIOBOM cOCTaB, pazHooOpa3ue U BKJIaJ B OMomaccy; OMOKOCHOE U KOCHO€ BEIECTBO;
OMOreHHOE BeIEeCTBO B3auMMOOTHOIIEHHS oOpraHu3sMa u cpeiabl.  EcTecTBeHHbIE
COO0IIIeCTBa KUBBIX OpraHu3MoB. buoreoneHosbl: skoTon U OuoreHo3. KoMmoHeHTbI
OMOLIEHO30B:  MPOJYLIEHTbI, KOHCYMEHTbHI, peayleHTbl. bHOleHO3bl: BUIOBOE
pazHooOpa3ue, MIOTHOCTh MOMYJsALMM, OMoMacca. AGUoTHYecKHUe (PAKTOpbI Cpelbl.
Ponp  TemmepaTypbl, OCBEIIEHHOCTH, BIAXXHOCTH M JAPYrux (pakTopoB B
KU3ZHENIEATEeIIbHOCTU COOOIIECTB. NHTEeHCUBHOCTH NeNCTBUS daxTopa;
orpannuMBaomuii  gakrop. B3aumopnelictBue  pakTopoB  cpeabl, MpeNEb
BBIHOCIUBOCTU. buornueckue ¢aktopbl cpenbl. MHTerpanus Buaa B OHOIEHO3E;
sKojoruueckue Humu. llenn u ceTw muTaHus. DKoJOTHYecKas MUpaMUlIa YHUCEI
ouomaccel, oHepruu. CmeHa OuoneHo30B. [lpuunMHBI CMEHBI  OHOIICHO30B;
dbopMupoBaHUE HOBBIX COOOIIECTB.

BzaumooTHomenuss wMexay opranuzMamMu. @DopMbl  B3aUMOOTHOILIEHHM MEXIY
opranu3mamu. [lo3UTHBHBIE OTHOILIEHHUS — CUMOMO3: MYTyallu3M, KOOIepalus,
KOMMEHCAJIN3M, HaxJIeOHUYECTBO, KBAPTHUPAHTCTBO. AHTHOMOTHYECKHUE OTHOIICHHMS:
XUIIHUYECTBO, MAapa3UTU3M, KOHKYPEHIHUS, COOCTBEHHO aHTHOMO3 (aHTHUOUMOTHKH,
¢utonmmaer u ap.). llpoucxoxaeHue © SBOMIONUSA Tapa3uTu3Ma. HelTpaibHbie
OTHOIICHUS] — HEUTpaIU3M.

buocdepa n yenoBek. BzammocBsi3b npupoasl U o0mecTBa. buosorusi oxpanbl
NPUPOABI

AHTponoreHHpie (DaKTOpbl BO3JICHCTBUS HAa OMOIICHO3BI (POJIh YEJIOBEKA B MPUPOJE).
[IpoGnembl parMoOHATLHOTO MPUPOIOINOJIB30BAHUSA, OXPAaHbl MPUPOMABI: 3alIUTAa OT
3arpsi3HEHUH, COXpaHEHHWE OTAJIOHOB U MaMITHUKOB TPUPOIBI, OOECreueHne
OPUPOJIHBIMM  pEecypcaMd  HaceleHHus IlaHeTbl. Mepbsl 1o  00pa3oBaHUIO
HKOJIOTUYECKUX KOMIUIEKCOB, 3KoJoruueckoe odpa3zoBanue. buonmnka lMcnonas3oBanue
YEJIOBEKOM B XO3SIMCTBEHHOW AEATENBHOCTH IPUHUUIOB OPraHU3alUHU PACTCHUU H
KUBOTHBIX. DOpPMBI JKHBOTO B TPHPOJAE W HUX MPOMBIIUIICHHBIC aHAJIOTHU
(cTpouTenpHBIE COOPYKEHUS, MAIINHBI, MEXaHU3MBI, IPUOOPHI U T. 1.)

Y4yeOHO-TEMATHUYECKUH TJIaH

10 xmacc
Ne HaumenoBanue pasaena, TeMbl KouaunyectBo
n/n 4acoB
BBenenue 1
1 Buoaorus kak Hayka. MeToabl HAYYHOT0 MO3HAHMS 6
2 Kierka 38
2.1 | Uctopus n3yueHus 2
2.2 | XUMUYECKUH COCTaB KIETKH 2




2.3 | Heopranndeckue BemecTBa KIETKU 1
2.4 | Opranuueckue BemiecTna. JIunuael 3
2.5 | Opranuueckue BelecTBa. YTieBo/ibl, 0elKku 6
2.6 | Opranunueckue BeniecTBa. HyKiIeMHOBBIE KHCIIOTHI 6
2.7 | DykapuoTH4ecKas KJIeTKa, IUTOIIa3Ma, OPraHOM bl 6
2.8 | KnerouHoe s/1po, XpOMOCOMBI 2
2.9 | [IpokapuoTuyeckas KJeTKa 2
2.10 | Peanuzanus HacineCTBEHHOM HHGOPMAIIUU B KIETKE 6
2.11 | Heknerounas dhopma xxu3Hu, Bupycel 2
3 Opranusm 91
3.1 | Opraausm — equHoe 1enoe. MHOTooOpa3ue opraHnu3MoB 4
3.2 | OOMEH BelIeCTB U MPeBpallleHue SHEPTUU 6
3.3 | [Inactuyeckuit oomeH. DoToCUHTE3 6
3.4 | lenenue kietku. MuTo3 5
3.5 | Pa3mHoxeHue: 6ecrionoe u mojoBoe 6
3.6 | OGpa3oBaHue MOJIOBBIX KJIETOK. Melo3 6
3.7 | OmonoTBopeHue 4
3.8 | MHauBHIyanpbHOE pa3BUTHE OPTAaHH3MOB
3.9 | OnTorenes uengoBeka. PenmpoyKTHBHOE 310pPOBbE 6
3.10 | 'eneTnka — Hayka 0 3aKOHOMEPHOCTIX 2
HACJIEICTBEHHOCTH U U3MEHYNBOCTHU
3.11 | 3akoHOMEPHOCTH HacjeA0oBaHUsA. MOHOTHOPHUIHOE 4
CKpEIIMBaHUE
3.12 | 3akoHOMepHOCTH HacieaoBaHus. [Iuruopumanoe 6
CKpEIIMBaHUE
3.13 | XpomocoMHas Teopusi HaCJIeACTBEHHOCTH 6
3.14 | CoBpeMeHHBIC IPEICTABICHUS O T€HE U TEHOME
3.15 | 'eneTtnka mosa 5
3.16 | I3MeH4YMBOCTh: HACJIEACTBEHHASA M HEHACIIEICTBEHHAS 6
3.17 | 'ereTnka u 310pOBbE YeIOBEKA 2
3.18 | Cenexuusa: OCHOBHBIE METOIBI M JOCTHIKEHUS 5
3.19 | buorexHoMOTHSI: TOCTUKEHUS U TIEPCTICKTUBHI Pa3BUTHUS 2
Hroro 136
11 kJacc
Ne | HammeHoBaHue pasaeia, TeMbl KouunyectBo
n/n 4acoB
1 Buna 87
1.1 | PazBuTHne Onoyioruu B JOAapPBUHOBCKUM repro. Pabora 3
K. Jlunnes
1.2 | OBomonmonHas teopus K. b. Jlamapka 9)
1.3 | [Ipenmocwuikn Bo3HWKHOBEHMs yueHus: Y. JlapBuHa 3
1.4 | DBomounonnas teopus Y. JlapBuHa 5
1.5 | Bua: kputepuu u CTpyKTypa 5




1.6 | Ilomynsiuus Kak CTpYKTypHas eAMHUIA BUAA 3

1.7 | llomynsuus Kak eAMHUIA SBOJIOLUH 3

1.8 | ®akTopbl IBOIIOIIUU 5

1.9 | EctecTBeHHBII 0TOOp — riaBHas ABUXKYILAs CUIIa 4
HBOJIIOIIUU

1.10 | AganTanus opraHu3Ma K yCIOBHUSIM OOUTaHUSI KaK 5
PE3yNbTAT IEUCTBUS €CTECTBEHHOr0 0TOOpa

1.11 | BugooOpa3zoBaHue Kak pe3yabTaT dBOJTIONHU 4

1.12 | CoxpaneHue MHOrooOpas3usi BUJ0B KaK OCHOBA 5
YCTOWYMBOTO pa3BUTHs OUoCchepsl

1.13 | Jloka3aTenbCTBa IBOJIIOIMU OPraHUYECKOr0 MUPa 5

1.14 | Pa3BuTHe NpeICTaBICHUN O MPOUCXOKACHUH KU3HU Ha 3
3emuie

1.15 | CoBpeMeHHbIe NpeCTaBICHUsI O BOSHUKHOBEHHUH JKU3HU 5

1.16 | PazBuTHe xu3HU Ha 3emiie 10

1.17 | T'unoTe3bl TPOUCXOXKICHUS YEIOBEKa 3

1.18 | TlonoxeHue 4enoBeka B CUCTEME JKUBOTHOTO MHUpa 2

1.19 | DBororuga yenoBeKa 3

1.20 | YenoBeueckas paca 4

2 JKOCHCTEMA 49
2.1 Opranusm u cpea. IKoJornueckue HaxTopsl 3
2.2 Abuotuyeckue GhakTOpbl CPeIbl 6
2.3 buotnueckue GakTopsl CpeIbl 4
[TpoBepounas pabota 1
2.4 CTpyKTypa 3KOCHCTEM 4
2.5 Tumesbie cBsA3U. KpyroBopoT BEIIECTB U SHEPTUH B 5
HKOCUCTEMAX
2.6 IIpyu4mHbI YCTOMYUBOCTH U CMEHBI IKOCUCTEM 4
2.7 BiiustHue 4enoBeka Ha S3KOCUCTEMBI 4
2.8 buocdepa — rimobanpHast IKOCUCTEMA 3
2.9 Posp *KUBBIX OpraHu3MoB B Onocdepe 4
2.10 buocdepa u yenosex 3
2.11 OcHOBHBIE YKOJIOTHYECKUE TTPOOTEMBI 6
COBPEMEHHOCTHU
2.12 TlyTu pemeHnus SKOJOTUIECKUX MPOOIemM 3
Hroro 136




IleHHOCTHBIE OPHEHTHPBI

Konkpernzamuss o0mell 1M BOCIUTAHUS TNPUMEHUTETBHO K BO3PACTHBIM
OCOOCHHOCTSIM IIKOJIBHUKOB TO3BOJISIET BBIACIUTh B HEH CIEAyIONIHE IEIEeBbIC
MPUOPUTETHI, COOTBETCTBYIOIINE TPEM YPOBHSAM OOIIEro 00pa30BaHus:

-B  BOCIIUTAaHUU JIeTel IOHOIIECKOro Bo3pacTa (YpOBEHb CpeaHero oOIIero
00pa30BaHMs) TaKHUM MPUOPHUTETOM SIBISIETCS CO3[aHUE OJIATONPHUSATHBIX YCIOBHM IS
pUOOPETEHHSI IIKOJIHHUKAMH OIBITAa OCYIIIECTBICHUS COLMATBHO 3HAUNMBIX JIEII.

Beinenenne MaHHOTO TPHOPHUTETA CBSI3aHO C OCOOCHHOCTSIMH MIKOJHFHUKOB
IOHOIIIECKOTO BO3pacTa: C WX TMOTPEOHOCTHIO B JKU3HEHHOM CaMOOTpEICIICHUH, B
BBIOOpE JalbHEHIIIEr0 XU3HEHHOTO IyTH, KOTOPBIM OTKPHIBAETCS Tepe]] HAMH Ha
MOpOre  CaMOCTOSITENIBHOM  B3pociioll  ku3HW. Crenatb TNpaBUIBHBIA  BBIOOD
CTapIICKIIACCHUKAM TOMOXET HMEIOUIUICS Y HHUX peaNbHBIH NMPAKTUYSCKUI OIBIT,
KOTOPBI OHH MOTYT MPHOOPECTH B TOM YHCIE U B IIKOJE. BakHO, YTOOBI 3TOT OMBIT
OKa3ajcs COIHUAIBHO 3HAYMMBIM, TaK KaK HMMEHHO OH ITOMOXET TapMOHUYHOMY
BXOJICHUIO IITKOJILHUKOB BO B3POCITYIO JKM3HB OKPYIKAIOIIETO X 00IIecTBa. JTO:

1.omBIT ey, HAaIlpaBJICHHBIX Ha 3a00Ty O CBOEH CEMbE, POJIHBIX M OJIM3KHUX;

2.TpyJIOBOH OIIBIT, OIBIT YYaCTHsI B IIPOU3BOICTBEHHON MPAKTUKE;

3.0MBIT JIeT1, HAPABJICHHBIX HA MOJIb3y CBOEMY POJHOMY TOPOIY WIIH CEy, CTPaHe
B IICJIOM, OTIBIT JACSITEILHOTO BEIPAKEHUSI COOCTBEHHOW TPa)TaHCKOW TTO3UIIHH;

4.01BIT IPUPOIOOXPAHHBIX JICTT;

5.00BIT pa3pelieHnss BOZHUKAOMUX KOH(PIUKTHBIX CUTYyallui B ILIKOJE, JOMA WU
Ha yJIHLE;

6.0MBIT CAMOCTOSITEJIBHOTO NMPUOOPETEHNsI HOBBIX 3HAHUHM, NMPOBEIEHUS HAYyUHBIX
UCCIICZIOBAHUH, OIIBIT IPOEKTHOM EATEIbHOCTH;

7.0IBIT W3YYEHHWs, 3alIMThl M BOCCTAHOBJIEHMSI KYJIbTYpPHOIO Hacjienus
YeJIOBEUECTBA, OIBIT CO3/1aHUsl COOCTBEHHBIX IPOU3BEACHUNA KYJIBTYpPbI, OIBIT
TBOPYECKOTO CAMOBBIPAXKECHMUS,;

8.OMBIT BEJIEHUS 3/J0pPOBOr0 00pa3a )KM3HHU U 3a00THI O 3/10pOBbE APYTUX JIOJCH;

0.0mBIT OKa3aHUS MOMOULIM OKPY’KAIOLIUM, 3a00Thl O MajblllaX WIM MOXKHIBIX
JIOASIX, BOJIOHTEPCKUH OTIBIT;

10.ompIT caMOMO3HAaHUS M CaMOaHalW3a, OMNbBIT COIHAIBHO MPHUEMIIEMOTO
CaMOBBIPAKEHHUS U camopealin3aluu



KaJIeHIlapHO'TeMaTI/I‘IeCKOC IJIAHUPOBAHHE

10 xnace
Ne HaumenoBanue pasjgena, | KoaquvecrBo | [lata XapakTepucTuka ocHOBHOM | [leHHOCTHBIE
TeMbI 4acoB no Wiany | pakTuyecKu | AeATe1bHOCTH OPHEHTHPBI
1 BBenenune 1 [IoBTOPSIOT ~ CUCTEMY  JKHMBBIX | 3
OpPraHU3MOB, XapaKTepU3yIT
apcTBa JKMBOM TPHUPOABI U
HAyKH, W3Y4YaroIIke OTICIIbHBIC
1apCTBa, OTIPEIEIISIOT
MIPAKTUYECKOE 3HaYeHUe
OHMOJIOTUU B COBPEMEHHOM MHpPE
Pa3nea 1. Buojsiorus kak | 6 6,4,8
Hayka. MeToambl
HAYYHOT0 MO3HAHUA
2 Kparkas ucropus 1 XapakTepu3yroT OHOJIOTHIO KakK
pa3BUTHS OMOJIOTUHU HAyKy, €€ MECTO U POJb CpelIu
JIPYTHX  €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH,  BBISBISIOT — POJIb
OTJENbHBIX YYCHBIX B Pa3BUTUHU
OMOJIOTHH, ONPENENSIOT ITarlbl
pa3BUTHS OMOJOTUU KaK HAYKU
3 BxoaHOM KOHTPOJIBHBIN 1 Pemraror TtecTtoBBIE 3amadyd  Ha

TCCT

BBISBJICHUE YPOBHS OBJIAJCHUS
MPEIMETHBIMU 3HAHUAMU U Y Y /]
328 KypC OCHOBHOW IIIKOJIBI MO
OMOJIOTUH. JleMoHCTpupyIoT




NpEeIMETHBIE 3HAHWS 3a KypcC
«Benenue B 0011y10 OHOJIOTHIOY

Cucrema Ouonoruueckux |1 CucremMaTu3upyroT pazzenbl

HayK. OMOJOTMM B 3aBUCHUMOCTH OT
00BEKTOB HCCJIEIOBAHHUS u
UCCIIEYEMBIX IIPOSIBJICHU I
KU3HU.

MeTto1b1 N3y4eHHUs 1 3HaKOMSITCS C METOJIaMU

o6uonoruu. JlaboparopHas MO3HAHUSL  JKUBOM  TIPHUPOJBI,

pabora Ne 1 BBIJICIISAS npu TOM

«MHUKPOCKOIHS KaK oOlIeHAyYHbIE M CIICIHAJIbHbIC

METO]T OMOJIOTUYECKOTO METOJ1bI UCCJIeIOBaHUA,

UCCJIEOBAHUS» XapaKTEPU3YIOT KaXIbI METOJ
UCCIIEJOBAHNUA B HCTOPUYECKOM
acIeKTe

KusHp Kak 1 OnpenenstoT MOHATHE KU3Hb,

OnoIOornYecKui ydyaTrcsi OTIWYaTh IKUBOE OT

(heHOMEH. HEKHUBOTO

CBoiicTBa )KHUBOTO 1 XapakTepus3yroT CBOMCTBa
YKUBOT'O U OCHOBHBIE ITPOSIBIICHHUS
KU3HH.

YPpOBHM Opranu3anuu 1 Jlaror ompexneneHue  ypOBHIM

KUBOU MAaTEpHH. OpraHu3aluu KHUBOTO,
ONPEACISAIOT UEPAPXUIO YPOBHEMN
OpraHu3allui U  OPOSIBICHUS
KU3HU Ha KaXXJOM YPOBHE Kak
npeaMeT U3yueHHs] OMOJIOTHH.

Pa3nen 2. Kierka 30 6,7,8




Hcropus uzyuenus
KJIETKHU.

3HaKOMATCS c UCTOpUEH
U3YUYEHUs KIETKH U CO3JaHHUEM
KJIETOYHOU TEOPHH.

10 | Knerounas teopus XapaKkTepu3yroT OCHOBHBIE
MIOJIOXKEHUSI KJIETOYHOW TEeOpUH
11 XHUMHUYECKHUH COCTaB Onpenenstor €IUHCTBO
KJIETKH AJIEMEHTHOTO COCTaBa KaK OJHO
u3 CBOMCTB YKUBOTO,
pacnpenensoT XUMUYECKHE
JIEMEHThl [0  TpynmaMm B
3aBUCHUMOCTHU oT
KOJJUYECTBEHHOTO
MPEJICTaBUTEIbCTBA B
OpraHu3Me.
12 | ®yHKIIMOHATILHAS POJIh XapakTepu3yroT poJib
XUMHUYECKHUX IJIEMEHTOB OT/ICJILHBIX 2JIEMEHTOB
KJICTKU
13 Heoprannueckue XapaKTepu3yrOT pPOJb BOABI U
BEILIECTBA KJIETKH. MUHEPATBHBIX COJIEH B KIIETKE
JIaGopatopnas padota No
2 «IInazmonus u
JeIIa3MOJIn3 B KIIETKax
KOKHIIBI JTYKa»
14 OO01ast XapakTepucTUKa JaroT ompeneneHue U NPUBOJIST
OpraHUYECKUX BEIIECTB KJIAaCCU(UKAITUI0 OPTaHUYECKUX
BEIIECTB.
15 Jlunuael: ©X CTpOEHHUE, Knaccubunupyror aumuasl 1o

KJIaccuukaus u

CTPOCHHUIO




OuosiorudecKkas poib.

16 | XuMuueckue cBOMCTBa [IpuBoasT XUMHUYECKHE
JIUTIAIOB U JTUTIOUI0OB OCOOEHHOCTH M OMNpPEACINSIOT
OMOJIOTUYECKYIO POJIb JIMITHIOB
17 | B3auMocBs3U CTpOEHUS U
(GyHKIUN MOJIEKYII.
Opranuyeckne MOJIEKYJIbl
— YIJIEBO/IbI
18 | Knaccudukanus, Onpenensitor  yrieBoabl  Kak
CTpOE€HHuE, CBOICTBA U KJ1acc OpraHNYeCcKuX
Ouonoruyeckas poJib COEJIMHEHUHN, KIaCCUPUIUPYIOT
yTJI€BO/IOB yIIEBOABI o CTPOEHHUIO,
BBISICHSIIOT OMOJIOTHYECKYIO POJIh
yIJIEBOOB
19 | B3auMocBs3u CTpoeHUs U
(GYHKIHN MOJICKYIL.
buonornueckue
TTOJTUMEPHI - OCTIKH
20 | Kimaccudukarmus, XapakTepu3yroT Oenku ¢
CTPOCHUE U XUMHUYECKHUE XUMHUYECKOM U OHOJIOTHYECKOM
CBOMCTBA OEJIKOB TOYEK 3PEHMUS
21 OyHKIHMHA OCIIKOB. Onpenenstor  OHOJOTHYECKYIO
JIabopatopnas pabota No pOJIb OEJKOB.
3 «OnbITHI IO
OIPEIEICHUIO
KaTaJIUTHYECKON
AKTUBHOCTH (DE€PMEHTOBY
22 | Ilpaktraeckas pabora No CpaBHMBAIOT CBOWCTB M POJIb




1 «CpaBHuTenpHas
XapaKTEepUCTUKA
JUIIAJ0B, YTIEBOJIOB U
OEJIKOBY

OPraHUYECKUX COCIMHECHUH B
KJIETKE

23 | HykiienHOBbIE KUCTOTHI Jarot ONpENICIICHUE
KaK HOCHTEITH HYKJICMHOBBIM ~ KHCJIOTaM  Kak
uHbOpMaITIH. XUMHYECKUM  COCJIMHCHHSIM U

HOCHTEIISIM HACJICICTBCHHON
uH(bOpMaIIH

24 | B3auMocCBsI31 CTPOCHUS U
GyHKIUN MOJIEKYIL.
buonornueckue
HOJIUMEPHI —

HYKJIEMHOBBIE€ KHCIIOTHI

25 Knaccuduxanus u Onpenenstor 0COOEHHOCTH
CBOICTBA HYKJIEMHOBBIX CTPOEHUSI HYKJIEUHOBBIX KHUCIOT
KHCJIOT. 150:¢ KJIACCU(PUKAITHIO u

OMOJIOTHYECKYIO POJIb.

26 [TpakTudeckas padora Ne HaxondT cxojacTBa W BBIABISIOT
2 «CpaBHHUTENbHAS ommmmunsi JIHK or PHK 1o
xapakrepuctuka [JHK n CTPOCHUI0O U  OHOJIOTHYECKHM
PHK» CBOWCTBAaM.

27 | B3auMocBsi3u CTpOCHUS U
GYHKITUH MOJIEKYIT.

PubonykienHoBbie
KUCJIOThl. AT®
28 | Ilpaktrueckas pabota No VYyarcs pemarhb 3ajad 1o

3 «Pemenue 3amay mo

npaBmry Yapradda




npasuity Yapradpda»

29 | DykapuoTuueckas [TpuBoasT o01mumit iaH
kietka. O0s3aTeIbHBIC U CTPOCHHUS AYKapUOTUUYECKOU
HeoO0s3aTeNIbHbIC KJIETKH, JAalT  OIpeJesieHue
KOMITOHEHTBI KJICTKHU. opraHoujiaM ¥  BKIIIOUCHHSIM,

KJIACCU(UIIUPYIOT OpPraHOUJLI B
3aBUCUMOCTH OT OCOOEHHOCTEMU
WX CTPOCHHUSI U OTPENICIISIOT POJIb
KQ)XJIOT'O0 OPraHOM/Ia B KIIETKE

30 | Ctpoenue u pyHKIUU
JacTed U OpraHouI0B
KJICTKH.

OnHomemOpaHHbIE
OpTraHOU/IbI

31 | BuptyanbHas CoBepIICHCTBYIOT HaBBIKU
naboparopHast padora No paboThI v 1ab60paTOPHBIM
4 «OpraHoupl KIETKN, 000pyOBaHUEM. VYuarcs
Ne 5 «HaOmronenune MIPUMEHSTH METOIBI
KJIETOK PACTEHUU H OMOJIOTHYECKUX  UCCIIEIOBAHUI
KUBOTHBIX Ha TOTOBBIX JUISL  PEIIeHUs  MPAKTUYECKUX
MUKpompemnapatax», Ne 6 3ama4y
«H3roroBienue u
ONHUCaHue
MHUKPOTIPETIapaToOB KIETOK
pacTeHun»

32 | IBymeMmOpaHHBIC Pacno3znarot 0COOEHHOCTH

OpraHonbl KICTKH

JIByMEMOPAHHBIX OPTaHOUOB TI0
CTPOCHHIO U (PYHKIHUSIM. 3HAIOT




TUITOTE3bI IIPOUCXOKIAEHUS
JIByXMEeMOpaHbIX OpraHOU/I0B

33 | Ctpoenue u pyHKIUU
4acTeN U OPraHOUIOB
kietku. HememOpaHHbie
OpPTaHOMIBI
34 | Snopo kietku JarTr omnpeneneHue SApy Kak
croco0y XpaHEeHUS
HACJICJICTBCHHON MH(pOpMaluu H
XpOMOCOMaM,  XapaKTEePHU3YIOT
KOMITIOHEHTBI ~ sJjpa HM  HX
byHKIIMU
35 | Xpomocombl Paznuyaior  XpoMOCOMBI 1O
CTPOEHUIO U QYHKIHSIM
36 | IlpakTuueckas pabora Ne 3HAIOT CXOJCTBA U pa3IUyuUs
4 «CpaBHEHHE CTPOCHUS rpubHOM,  pacTUTEIBbHOM U
DYKaAPHUOTUYECKUX OaKTepHuanTbHON KIIETKH.
KIJIETOK) MonenupyoT 3yKapuOTHYECKUE
KJIETKU
37 [IpokapuoTnueckas Harot OIPEJICIICHUE
kietka. JlabopaTopHas OpOKapuoTaM U ONPEIENIOT
pabota Ne 7 «3yueHue O0COOCHHOCTH UX CTPOCHUS
KJIETOK OakTepuil Ha
TOTOBBIX
MUKpOTIperapaTax»
38 | MHoroo6paswue u pojb Paznmuuaror Gakrepum mo Qopme

MTPOKApPHOT B
OHoreoIeHo3ax

H 3HA4YCHHIO




39 I'enetnueckuii kogmero |1 OnpenenstorT TeHETUYECKU KO
CBOMCTBa U XapaKTEePU3YIOT €ro CBOMCTBA
40 | I'en. CoBpemeHHOE
MpECTaBICHUE O TeHE
41 | Dransl peanuzanus 1 OnuchIBalOT ATalbl peanu3aluu
HACJICJICTBEHHOU HACJIEJICTBEHHOU MH(pOpMAIUU B
uH(OpMaIK B KJIETKE KJIETKE
42 | MaTpu4HBbIil CUHTE3. 1 Jarot OTIpENICIICHHE
buocunTes Genka. penyIUIMKALIUKM, TPaHCKPUIIIUH,
TPaHCISAIUU
43 | IIpakTuyeckas pabora No | 1 VYuarcs peuiarb 3agadd 1o
5 «Pemenue 3a1a4 Ha MOJIEKYJISIPHOM OMOJIOTHH
O6nocuHTe3 OemKa»
44 O00011IEHHE TI0 TEME «
Hacnencrsennas
uHbOopMaIus U
peanusanus ee B KJIETKe
45 | Bupychl — HEKJIETOUHAs 1 XapakTepu3yloT BHUPYCHI  Kak
dbopma KHU3HH. HEKJIETOUHYI0 (OpMy  KHU3HH,
OTIPEICTISIOT 0COOEHHOCTH
CTPOCHHUSI U KU3HEAECATEIbHOCTU
BHUPYCOB
46 JKU3HEHHBIN THUKIT 1 Onpenenstor O0COOCHHOCTH
BHUPYCOB. pa3MHOXKEHUS BHUPYCOB;
OMHCHIBAIOT JKU3HEHHBIM UK
BUpYycCa uMMyHoepurTa
YeJI0BeKa.
Pa3nen 3. Opranusm 65 6,7,8,4,10




47

Opranusm — €JIMHOE
LETIOE.

XapaKTepu3yrT OpPraHu3M Kak
OJWH W3 YpPOBHEH OpraHu3aluu
YKUBOTO

48 | MuorooOpa3zue Knaccuduuupyror  opraHu3Mbl
opraHu3MoB. Pacrenus 0  KOJIMYECTBY  KJIETOK |
CTCTICHH CBSI3M MEXK]Ty HUIMHU
49 | MHoroobpa3ue
opraHu3MoB. JXuBoTHBIC
50 | MHorooGpa3sue
opranu3MoB. [ puosi,
OakTepuu
51 | ObmeH BemiecTB U XapakTepu3yoT 0OMEH BElIECTB
IpeBpalleHue YHEPTUU KaK OJIHO M3 CBOMCTB HBOTO,
onpeaensitor poib ATD B
OpraHusMme,
52 DTarbl SHEPTETUUECKOTO OnuceIBarOT JTaIlbl
oOMmeHa HEPTETHYECKOTO oOMeHa,
3aMHUCHIBAIOT OCHOBHOE
HHEPTreTUYECKOE YpaBHEHUE
53 CnouproBoe u CpaBHMBAIOT  DHEPreTHYECKYIO
MOJIOYHOKHCIIOE 3¢ HEKTUBHOCTD
OpokeHue OECKHUCIIOPOIHOTO,
KHUCIIOPOJTHOTO ATAroB
DPHEPreTUYECKOro  oOMeHa ¢
pa3IMYHBIMU dbopmamu
OpOKEeHUS
o4 JIpIXxaHue KJIETKU
55 DTalbl JbIXaHusg




56

[Ipaktuueckas pabora No
6 «Pemenue 3a1a4 Ha
OIpeJIeIeHHE KOJIMYECTBA
MOJIEKYJI TJIFOKO3bI U
AT® B mponecce

VYuarcs pewmarp 3ajadd 1o
MOJICKYJISIPHOM OHOJIOTUH

KaTaboIu3Ma
57 | TectupoBanue Pemaror TecTtoBble 3amauM  Ha
BBISIBIICHHE YPOBHSI OBJIAJCHUS
IIPEAMETHBIMU 3HaHUSAMU U Y'Y /]
3a I MOJIYTOJIHUE.
JIeMOHCTPUPYIOT  TPEJAMETHBIC
3HaHus 1o Temam «Knetka» u
«JHepreTuyeckuii  oOMEH B
OpraHU3Me»
58 [Tnactuueckuit oOMeH. XapaKkTepu3yrT IUIACTUYECKHUI
0o0OMeH Kak dram ob0miero ooMeHa
BEILIECTB
59 | OcobennocTu
IJIACTHYECKOTO0 OOMEHA Yy
pacTeHui
60 | Tumbl nuTanus. ITanbl Knaccudummpyror  opraHu3Mbl
dorocunTesa. CBeToBas o TUIIaM NUTaHMUS.
daza Onpenensitor Ouonornyeckoe
3HAYEHUE dboTocuHTE3A.
OnuceIBatOT IIPOLECCHI,
POTEKAIONINE B CBETOBOM (hasze
61 TemuoBas ¢aza. [{ukn OnuceIBatOT IIPOLECCHI,

KannBuHa

MPOTEKAIOIINEe B TEMHOBOM (haze




62

O000111EHME TTO TEME
«DOTOCUHTE3»

63 | Jenenue kieTku. XapakTepu3yroT pocT u
pa3BUTHE  KakK  TPOSBICHUE
KU3HH, KIACCH(PUIUPYIOT THIIBI
KJIETOYHOTO JICTICHHSI,
OTIPECISIFOT JKU3HCHHBIA ITUKIT
KJICTKA U1 MUTOTHYCCKHUH ITHKJIT
64 | Muro3. 3HaueHHEe MHUTO3a OnuceiBaroT STaIbI
MHUTOTHYECKOTO ITUKJIA.
BBISBISIOT 3HAYCHHE MHUTO3a
65 | Drambl MUTO3a
66 | JlabopaTopnas pabora Ne BrimoHsA0T 1a60paTOPHYIO
8 «3yuenne MuTO3a B pabory, COBEPIIEHCTBYIOT
KJIETKaX KOpelKa Jiyka HaBBIKU paboThI C
(BUpTYyaJIbHO W/ WJIU HA J1a60paTOPHBIM 000PYI0BAHHEM
TOTOBBIX MpEnaparax)»
67 O060011eHNE 10 TEME
«Mwuto3»
68 becnonoe pazmHOXeHHE Beigensaror crmocoObl 0ecIionoro
Pa3MHOXEHUSI U XapaKTEePU3YIOT
KaXJbld U3 HUX. XapaAKTEPU3YIOT
0COOEHHOCTHU BEreTaTUBHOTO
Pa3sMHOXKEHUS PACTECHUU
69 | BereratuBnoe
pPa3MHOXEHUE
70 | Ocobennoctu

BOCIIPOM3BOJICTBA Y




pacTeHun

71 | IlonoBoe pa3MHOXKEHUE Bbiaensior cnocoObl  MOJIOBOTO
Pa3MHOXKEHHUS U XapaKTEPU3YIOT
KaXKJIbIM U3 HUX
72 | 3HaueHHUE PA3TUIHBIX Onpenensitor pa3MHOKEHHE Kak
crioco00B pa3MHOKEHUS CBOMCTBO JKUBOTO, BBISBIISIIOT
0COOEHHOCTHU u 3HAYCHUE
0€croJIoro M MoJIOBOI0 CIIOCO00B
Pa3MHOXKCHUS
73 | CTtpoeHue mosoBbIX XapakTepu3yior MIOJIOBBIE
KJIETOK KJICTKH, BBISBIISIE OCOOECHHOCTU
WX CTPOCHUS
74 | Metio3. Obpa3oBaHue Melio3 Kak crmoco0 KJIETOYHOTO
MOJIOBBIX KJIETOK JIEJIeHHsI, OMUCHIBAIOT MEWO03 10
CTaausIM,  BBIABISAIOT  MECTO
Meino3a B nporecce
raMeToreHesa
75 Orarnbl Meio3a
76 | Ocobennoctu BoisBastor 3aKOHOMEPHOCTH
ramMeToreHe3a y pacTeHUun raMeToreHes3a B [UKIIAX
pa3BUTUSA y  CHOPOBBIX U
CEMEHHBIX paCTECHUN
77 3HaueHue Meiosa Onpenenstor  OHOJOTHYECKYIO
poip MeWo3a B NOAAECPKAHUU
MOCTOSIHCTBA YKCIIA XPOMOCOM
78 | O6061meHne
79 | Ilpaktrueckas pabota No Yuarca pemathb 3a1a4  Ha

7 «Pemenue 3amay Ha

onpcaAcCJICHUC 4YrucCjia XpOMOCOM H




OIpeJIeIeHHE Yncia
XpPOMOCOM U MOJIEKYJI

JIHK B npouecce nenenus
KJIETKU (MUTO3 U MEI103)»

monexkyn JIHK B mponecce
JeJeHus  KIeTKM  (MHTO3 W
Mei03)

80 | OmogoTBOpEeHNE Hatot oTpe/ieNieHUE
OIJIOJJOTBOPECHHIO,
KJIACCU(HUIMPYIOT KHBOTHBIX I10
crioco0aM OTTOIOTBOPECHHSI

81 | OmogoTBOpeHUE Yy
CIIOPOBBIX PACTEHUM

82 | OmogoTBOpeHUE Yy
rOJIOCEMEHHBIX PACTECHUN

83 | OmiogoTBOpeHue y OnuceIBalOT MpoOIecC IBOMHOTO
OKPBITOCEMEHHBIX OILJIOJIOTBOPEHUSI Y IIBETKOBBIX

pacTeHui, BBISIBJISIIOT
OuoJornYecKoe 3HAaYEHUE
OTLJIOIOTBOPEHHUS

84 NuauBuayanbHOE JlatoT ompenelieHre OHTOTEHE3a,
pa3BUTHE OPTaHU3MOB OTIPEJIEIISIFOT €T0 ATAaIbI.

85 | Drambl sMOpHoOreHe3a y OnuceIBatOT IPOLIECCHI,
MHOTOKJIETOYHBIX NPOUCXONANINE HAa  KaKIOM
YKUBOTHBIX JTane sMOpHOreHesa y

KUBOTHBIX

86 3apoIbIlIeBbIC JTUCTKHU U Onpenenstor MIPOU3BOHBIE

WX MPOU3BOHBIC DKTOJEPMBI,  DHTOJIECPMBI U
ME30JI€PMBI
87 | IlocToMOprOHATBHBIHA VY craHaBnuBaOT pazinyuus

IICPHUOJ OHTOI'CHE3a Y

MCXKAY IIPAMBIM KW HCIIPAMBIM




KHUBOTHBIX

TUTIOM MOCTAIMOPHUOHATHLHOTO
pa3BUTHSL.

88 | Dranbl oHTOrEHE3a OnuceiBaroT POLIECCHI,
pPacTEHUHN. IIPOUCXOAAIIME  HAa  KaXIO0M
JTarne OHTOreHe3a Y paCTCHUI
89 | OHTOreHes yenoBeka. XapakTepu3zyloT  OCOOEHHOCTHU
OHTOT€HE3a 4esioBeKa,
OTMHCHIBAIOT MPOIIECCHI,
NPOUCXOAIME  HAa  KaKIOM
JTarne AMOPHOHATBHOTO
pa3BUTHS.

90 | Orambl OHTOTEHE3A

91 | PenpoaykTuBHOE BrisiBrsitor pOJIb  HUKOTHHA,
3]10pOBbE QJKOTOJII U HAPKOTHYECKUX

BEIIECTB Ha pa3BUTHE YeJIOBEKa

92 | [TocToMOpHOHATBHBIH OmnuchIBarOT IIPOIIECCHI,

MEPHO/I. NPOUCXOMAIIME Ha  KaXIOM
JTane MOCTAIMOPHOHAIHHOTO
pa3BUTHSL.

93 O06001IeHne

94 | IlocTpenpoayKTUBHBII OnuceIBatOT IIPOLIECCHI,
nepuon. KoHTpoiabHbIM TIPOUCXOISIIIINE Ha JTare
TecT 1o TeMe «OHTOreHe3 MOCTPENPOAYKTUBHOTO TEPHOJIA
OpPraHU3MOB» YKU3HU YEJIOBEKa.

95 | I'enetmka — HayKa O OnpenensitoT TeHETUKY KaK OJuH
3aKOHOMEPHOCTSIX u3 pasnenon Ouomnoruwu,
HACIIEJICTBEHHOCTH U BBISBIISIIOT  POJIb TEHETHUKH B
M3MEHYUBOCTH. pPa3BUTHH onomoruwy,




XapaKTEePU3YyIOT
HaCJIEJICTBEHHOCTh u
U3MEHUMBOCTh KaK CBOICTBa
KUBOTO

96 I'. Mennenp — Boisicasitor pons I'. Mennens B
OCHOBOTIOJIOKHUK Pa3BUTUU F€HETUKHU
T€HETHUKHU

97 | Monorubpunnoe XapakTepu3zyloT  OCOOEHHOCTHU
CKpeIlIMBaHUE. 3aKOH MOHOTHOPHUJIHOTO CKpEIIMBaHUS,
JTOMUHUPOBAHUSI NepBbIi 3aK0H MeHens

98 | 3akoHbI pacieneHus u XapakTepu3yloT BTOPOM 3aKOH
YUCTOTHI TaMET Mennens ¥ 3aKOH YHCTOTHI

rameT

99 | [IpakTmyeckas pabora Ne VYuatcs pemaTth 3amadd  Ha
8 «Pemienue 3agay Ha MEPBbIA W BTOPOM  3aKOHBI
NEPBBINA U BTOPOU 3aKOHBI Memnpensi, 3aKOH YUCTOThI FaMeT
Meunpens, 3aKOH YUCTOTHI
rameT»

100 | [Ipaktuueckast pabora No VYuyarcs pemaTh 3aJadd  Ha
9 «Pemenue 3a1a4 Ha MEPBBIA W BTOPOM  3aKOHBI
MEPBBIA U BTOPOU 3aKOHBI Memnpenst, 3aKkOH YUCTOTHI TaMET
Mewnpens, 3aKOH YMCTOTBI
rameT»

101 | uruOpugHoe XapakTepu3yoT TPEeTHUH 3aKOH
ckpemuBanue. Tperun Mennens
3aKOH MeHnens

102 | Pemenue 3amau

103 | Amanusmpyroiiee Jarot ompeeICHNe




CKpEILBaHUE

aHAIM3UPYIOLEMY
CKPELIMBAHUIO U  OMNPEACISIOT
€ro 3HaYeHue

104 | [Ipaktuueckas pabora No VYuyarcs pemaTe 3amadyd Ha
10 «Pewrenne 3aga4 Ha JUTHOPUIHOE CKPEIMBaHNE
TpeTui 3aKOH MeHiens»

105 | IIpaktuueckas pabota Ne VYuarcs pemarh 3aJadyd = Ha
11 «Pemenue 3a1au Ha JTUTUOPUIHOE CKPEIIUBAHUE
aHaJTM3UPYIOIIEe
CKpEITMBAHHE)

106 | TectupoBanue 1Mo Teme
«MOHO- U TUTHOPHUTHOE
CKpEIIMBaHUE

107 | XpomocoMHas Teopus XapakTepu3yroT MOJIOKEHHUSI
HACJIEICTBEHHOCTHU XPOMOCOMHOM TEOpUU

HACJIEICTBEHHOCTHU

108 | Bxuax T. Moprana B Onpenenstor Bkiaang T. Moprana
CO3JaHHE XPOMOCOMHOM B co3/laHue XPOMOCOMHOU
TEOpUHU TEeOpUu HACJIEICTBEHHOCTH.
HACJIEICTBEHHOCTH Paznuyaior OOBEKTHI U METOJbI

€ro UCCJIEIOBAHUN

109 | [Ipaktuueckas pabora No VYuyarcs pemiaTh 3ajJadd  Ha
12 «Pemienue 3a1ay Ha CLEIUICHHOE HAaCJIeI0BaHUE
CUEIJIEHHOE
HAaCJICJIOBAHUE)

110 | Pemenwue 3amau

111 | BeimosiHeHUE TECTOBBIX

3aJIaHuN




112

[Ipaktuueckas pabora No
13 «Pemenue 3anay Ha
CLIEIUICHHOE
HACJIeJJOBaHHUE U
OTIpe/ieNICHNE PACCTOSHUS
MEXKTy TeHAMM)

VYuarcs pemars 3aJadyd  Ha
CUEIJIEHHOE HACJIENOBAaHNE

113 | CoBpemMeHHbIE JlaroT ompezneneHue MOHATUSAM
MpEJCTaBIEHUS O T€HE U «TEHOMY, «PEryNSATOPHBIN
reHOME Y4aCTOK T€HA», «CTPYKTYPHBIH

Y4aCTOK TeHa»

114 | BzanmoneicTBus 3HAKOMSITCS c TUIIAMHA
AJUICIIbHBIX U B3aUMOJICHCTBUS T'E€HOB B
HeaJUIeJIbHBIX TeHOB TeHOTHUTIE

115 | Ilpaktuueckas pabota Ne VYuarcs  pemarb 3aja4 = Ha
14 «Pemenue 3a1a4 Ha B3aMMOJICCTBHE QIJICNbHBIX U
B3aMMO/JICHCTBHE HeaJJIeTbHBIX Te€HOB U
aJJIEIBHBIX U MEHETPAHTHOCTD
HeaJIeTbHBIX TEHOB U
MIEHETPAHTHOCTH)

116 | XpomocoMHOE Harot onpejeeHnue noa,
onpeiesieHHe noja 3HAKOMSATCS C  XPOMOCOMHBIM
[TonoBbie XpOMOCOMBI U OIpeIeICHHEM noia,
ayTOCOMBI XapaKTEepU3yIOT ayTOCOMBI H

MOJIOBbBIE XpPOMOCOMBI,
reTeporaMeTHbIN u
TOMOTaMETHBIN NOJI

117 | 3aboneBaHusi, CBA3aHHEIC

C IMIOJIOBBIMH




XPOMOCOMaMH

118 | [Ipaktuueckas pabora No VYuyarcs pemaTe 3amadd Ha
15 «Pemenue 3amay Ha CLEILICHHOE C MOJIOM
CIICIUIEHHOE C I0JI0M HacJeI0BaHue
HAaCJeI0BaHUE»

119 | [Ipaktuueckas pabora No VYuyarcs pemaTe 3aJadyd  Ha
16 «Pemrenue 3aga4d Ha CIIETIJIEHHOE c IIOJIOM
aHaJu3 POJOCIOBHBIX) HacJeJI0BaHue, aHaJIn3

POJIOCIIOBHBIX

120 | BrimosHeHHE TECTOBBIX
3aJlaHuN

121 | U3MEeHYUBOCTB: JHarot omnpeeeHNe
HacJIEJCTBEHHAS U W3MEHUYHMBOCTH,
HEHAacJIeICTBEHHAs KJIACCU(UIIUPYIOT BUJIBI

W3MEHUYMBOCTH W BBISBISIOT HX
0COOEHHOCTH

122 | MoaudukarmoHHas BrsiBisiror 0COOEHHOCTH
M3MEHYHUBOCTb. HEHACJICJICTBCHHOU
[Ipaktuueckas pabora No M3MEHYMBOCTU  Ha  IIpUMEpE
17 «3yueHue KOMHATHBIX pacTEeHUH.
MOIU(DHUKAITHOHHOM CocCTaBisIOT BapUaIlMOHHBIN P
W3MEHYMBOCTH Ha Y BapHallMOHHYIO KPUBYIO.
MpUMepe KOMHATHBIX
pacTeHun»

123 | Buas! HaciencTBEHHOM Knaccupunupyror BUJIBI
W3MEHYHBOCTH. HACJICJICTBEHHOM W3MEHUYNBOCTHU

Y BBISIBJISIFOT MX OCOOEHHOCTH.

124 | Tunel myTanui Knaccudpuuupyror THUIIBI




MyTalldi ¥ BBIABJISIOT  HX
0COOEHHOCTH

125 | I'ennbie myTanumu.
XPpOMOCOMHBIE MyTallUH.
I'eHOMHBIE MyTaITUU
126 | Myrarensblie (hakTOphbI
127 | 'eneTnka u 3110pOBbE 3HaKOMATCS c BJIUSIHUEM
YeJIoBeKa MYyTareHOB Ha OpraHu3M
YeJIOBEKa
128 | HacnencTBeHHbIC 3HAKOMSTCS ¢ HACJIEACTBEHHBIMU
00JIe3HU YEJIOBEKA U UX 3a00J€BaHUsIMU  4YEJIOBeKa U
npodunakTuka METOJaMU UX TPOPUITAKTUKN
129 | UTtoroselii TeCcT Pemaror TecToBBIE 3amaund Ha
BBISIBJICHUE YPOBHSA OBJIAJCHUS
MPEIMETHBIMU 3HAHUAMU U Y Y]]
3a Kypc «buonorus. 10 knacey.
130 | Cenekius kak HayKa OnpenensitoT  CENEKIUI0  Kak
HAyKy, BBIABISIOT €€ 3HaueHUe
TUTST YeJoBeKa, JaIoT
OTIpEJICICHHE COPTYy, TOpoJe H
ITaMMY, 3HAKOMSITCS c
LHEHTpaMu POUCXOKICHUS
KYJbTYPHBIX PAaCTEHUU U POJIBIO
H.M. BaswioBa B pa3BUTHUH
TE€HETUKH U CEJICKIIHUH.
131 | Cenekuusi, ee 3aaa4m.

MeToabl CeIeKLIUU, UX
IeHESTHYCCKHUE OCHOBBI.




Bxmang H.M. BaBuiosa B
Pa3BUTHE CEIJICKIIUU.

132 | OcHOBHBIE METOMBI OmnuUCBIBAIOT OCHOBHEIE METOIIBI
CEJICKIIMM PACTCHUIN CCIICKIINU
133 | OcHOBHBIE METOABI
CCJICKIINU KMBOTHBIX
134 | JoctuxkeHus ceneKkuuu 3nakomsTcs ¢ paboramu H. .
pacTeHHH, )KUBOTHBIX U Basuiiosa, I'. /[. Kapneuenko, U.
MUKPOOPTaHU3MOB B. Muuypuna, b. JI. ActaypoBa
135 | buorexuonorus: eé Jaror OTIPEJICIICHHE
METOAbl U HAIMPABIICHUS OMOTEXHOJIOTHH, 3HAKOMSTCS C
ee pasaenaMd U OCHOBHBIMHU
HaIPABJICHUSIMU €€ Pa3BUTHUS
136 | buoTexHonorus: 3HaKOMSTCS C JTUYECKUMU
JTOCTHKEHUS U acrieKTaMH pa3BUTHSA
MIEPCIIEKTUBBI Pa3BUTHUS OMOTEXHOJIOTUH u eé

JOCTUXKXCHUAMU.




11 kiaacc

Ne | HaumenoBanue pasgena, | KonruuectBo Harta XapakTepucTuka ocHOBHOM | IleHHOCTHBIE
TeMBbI 4acos NeSITeJIbHOCTH OPHEHTHPBI
mno paxTuecku
IUIAHY
Pa3znen 1. Bun 65 6,4,7,8,10
1 PazButne 6uonoruu B 1 OueHuBarOT  BKJIAJ  Pa3IUYHBIX
JTOAAPBUHOBCKUM MEPUO/T YY4CHBIX B pa3BUTHE OWOJIOTHH,
ONPENIEIAIOT MOHSTHE
«3BOJIIOIIMOHHOE YUEHHUEY.
2 Pa6ota K. JIunnes 1 Onpenensitor ponb K. JlunHes B
pa3BUTHUU CUCTEMATUKH.
3 Brinonnenue 3aganui
4 BxoaHOM KOHTPOIBHBIN 1
TECT
3) CucremaTuka Kak Hayka. |1 OOBSICHSIOT TPUHIUIB OWHAPHOM
Cucrematuyeckue HOMEHKJIATYPBI.
KaTeropuu
6 Teopus Jlamapka: e€ 1 XapaKTepUu3yrT COJIep/KaHUE
3Ha4YE€HUE U OCHOBHBIE ABOJIIOLMOHHON Teopuu Jlamapka.
MTOJIOKEHUS.
7 Yuenue Jlamapka o 1 XapaKTepUu3yrT 3HAYECHUE
rpagauuu, U3MEHYUBOCTU 3BOJIFOIIMOHHON Teopuu Jlamapka.
Y POJIM OKPYXKaroUIen
Cpebl B 3BOJIIOIUHA
8 Mecto Teopun Jlamapka B | 1 XapakTepu3yroT 3HAYECHUE

COBPEMEHHOW HAYYHOU

ABOJIIOIIMOHHON Teopuu Jlamapka.




napagurme

9 Brinosinenue 3aganuit

10 | [Ipennockuiku OuLeHHBalT €CTECTBEHHO-HAYYHbIC
BO3HUKHOBEHUS yueHus Y. U COLIMAJIBHO-3KOHOMUYECKHE
Hapsuna MPEANOCHITKH BO3HUKHOBEHUS

Teopuu JlapBuHa.

11 | Yuenue [apBuna o0 XapakTepu3yloT BKIaJ OTIAEIbHBIX

UCKYCCTBEHHOM 0TOOpE npeamecrtseHHUKoB Y. JlapsuHa B
pa3BUTHE 3BOJIOLMOHHBIX UAEH 00
HCKYCCTBEHHOM OTOODE.

12 | OCHOBHBIE TIOJIOKEHUS XapakTepusyroT coaepKaHue
TEOPUU IBOJIFOLIUU ABOJIIOLIMOHHOU Teopuu JlapBuHa.
JlapBuHa

13 | OcHOBHBIE MONOKEHUS
TEOPHH 3BOJIIOLIUN
JlapBuHa

14 | Yuenue [dapBuna 00 CpaBHMBAIOT HEONPEACICHHYIO U
U3MEHYUBOCTHU OINPEJIEICHHYI0 N3MEHUYHBOCTD.

15 | IIpennockuikwy, CpaBHMBAIOT  €CTECTBEHHBIA U
MEXaHU3MbI U PE3YJIbTaThI UCKYCCTBEHHBI  OTOOp, (OpPMBI
somtonnu no Y. Jlapsuny O60pBOBI 32 CyIIECTBOBAHHE.

16 | 3naueHue Teopuu XapakTepu3yroT 3HAYECHUE TEOPUU
JlapBuHa B cO3aHUNU JlapBrHa B CO3/IaHUHA COBPEMEHHOM
COBPEMEHHOM €CTECTBEHHO-HAYYHOUH KapTHUHBI
€CTECTBEHHO-HAYYHOUN MHupa.

KapTUHBI MHUpA
17 | OGobuieHmne
18 | Bua. Knaccudukamnus OnpenensdroT TMOHSATHE «BUOA» U




KpUTEpUEB BUJA U UX

XapaKTEepU3YIOT KPUTEPUHU BUA.

coJiepKaHue

19 | Ilpaktuueckas padora Ne 1 BBISBISAIOT M ONUCHIBAIOT 0OCOOEH
«CpaBHUTENbHAS BUJIA IO PA3JIMYHBIM KPUTEPHUSIM.
XapaKTepucTuKa
KPUTEPUEB BUA»

20 | [Ipaktuueckas pabora No 2 Onpenensitor ~ MOPQPOJOTUYECKUIMA
«Onucanue BUI0B 10 KpUTEpUil no  repOapHbIM
Mop(dosoruyeckomy AK3EMIUISIPAM.

KPUTEPUIO»

21 | CtpykTypa BHIa XapakTepu3yloT CTPYKTYpY BUA.

22 | CTpyKkTypa BHIa

23 | Ilonynsauus Kak Omnpenensor HOHATHE
CTPYKTYypHasi elMHULA «TOMYJISLIHS
BUJA U BBIICHSIIOT, YTO TaKOE€ CTPYKTypa

HONYJISILIUU

24 | YuciieHHOCTb MOMYJISIIIH, OnwuceiBaror HOMYJIALHIO o
I0JI0Basi U BO3pacTHasI [oKa3aTelsiM, XapaKTepU3YIOLIUM
CTPYKTypa U (paxkTopsl, €€ YUCIJIEHHOCTb.

OIIpEIEISAIOUINE 3TU
apameTpbl

25 | Ilomynsamnms KaK euHALIA Onpenenstor MMOHATHUSA
IBOJIFOLIUU «3IeMEHTapHas eAVHMIIA

IBOJIIOLIUNY, «QIIEMEHTapHOE
HBOJIFOLUOHHOE SIBIICHHEY,
«MaTtepua 3BOJTIOLHN.

26 | [lomynsanus kak equHUTIA

9BOJIFOIIWH




27

MexaHusm
SBOJIIOIIMOHHBIX
M3MeHeHu reHodon1a
MOMYJSALMY 3aKOH Xapau-
BaiinOepra u ero
ABOJIIOLIMOHHBIN CMBICIT

OnuceIBaroT IMOMMYJIALIUIO I10
KPUTCPHAM, COOTBCTCTBYIOIIUM
IOHATHUIO «BJICMCHTApHas CAWHUIA
OBOJIIOITUH .

28 | O6001IeHNE
29 | dakTopsl FBOJIOIUH. Onpenensitor MOHITHE «(HAKTOPHI
MyTaunoHHBINA Opo1eCC, ABOJIIOLIANY, XapaKTePU3YIOT
U30JISIINS, OTJIeNIbHBIE (DAKTOPHI IBOTIOIIHH.
MOMYJISAIIMOHHBIC BOJIHBI,
€CTECTBEHHBIN 0TOOD,
npeiid reHoB
30 [IpakTuyeckas padora Ne Onpenenstor WHIVBUIYaJbHYIO
3 «3yuenue U3MEHYUBOCTD Ha KHUBBIX
U3MEHUYUBOCTH y ocolei pacTeHusIX U repOapHbIX
OJIHOTO BUJA» HK3EMILISIPAX
31 | CunTeTnyeckas Teopus XapakTepus3yroT OT/ICJIbHBIC
SBOJIIOLIUH dakTopsl ABOJIOLINH B
COOTBETCTBUH C IPEJCTABICHUSIMU
CUHTETUYECKOU TEOPUHU SBOJIOLINY.
32 | CunTeTHyYecKas Teopus
ABOJIIOLINH
33 | Poib oTmenbHBIX [IpoBOAST CpaBHHUTEIbHBIN aHAN3
(haKTOPOB PBOIIONNU U (GakTOpOB DBOJIOIMU B TEOPHUIX
YCJIOBHUSI UX AEUCTBUS Jlamapka, JlapBuHa 171
CUHTETUYECKOU TEOPUHU SBOJIOLINU.
34 | O6ob6meHne




35 | EcrecTBeHHbI 0TOOp — Onpenenstor HOHSTHE
TJIaBHASI IBYDKYIIAS CHIIA «ECTECTBEHHBI OTOOP», BBIICISIOT
HBOJIIOLU Y. (GopMBl €CTECTBEHHOTO O0TOOpa U

JAIOT UX XapaKTEPUCTHKY.

36 | ®opmMbl €CTECTBEHHOTO
otbopa u ux
XapaKTePUCTHUKA

37 | llpeanochuiku XapakTepu3yroT 00puOYy 3a
€CTECTBEHHOT0 0TOOpA. CYIIECTBOBAHUE KaK MMPEANOCHUIKY
boprba 3a €CTECTBEHHOT0 0TOOpa
CYIIIECTBOBAHHE KaK
IIPEMOCHLTKA
€CTECTBEHHOTO 0TOOpa

38 | IIpaktuueckas pabota Ne 4 XapakTepu3yroT 3HAYCHUE
«CpaBHEHHE TPOIECCOB €CTECTBEHHOTO OTOOpa C TOYKH
JIBUXKYIIETO, 3peHUs.  COBPEMEHHOW  Hay4dyHOUH
JTU3PYNTUBHOTO U napajurMsl.

CTAOMITM3UPYIOIIETO
otbopa»

39 | Aganranuu: Onpenenstor IIOHSTUE
KJaccuuKanus u ux «ajanTarus, 3HAKOMSITCS C
XapaKTEPUCTUKA KJaccuduKanuen aganTammii.

40 | PazHoBUgHOCTH [IpuBomsAT mOpuUMEpHl pPa3IMYHBIX
MMOKPOBUTETBCTBEHHOM MOP(OIOTHYSCKHUX aIalTaIui.
OKpacku 1 (opMbl

41 | AnanTanusi opranusma K XapaKTepu3yrOT  IOBEACHUYECKUE,

YCIOBUSIM OOMTaHMS Kak
pe3ybTaT ACUCTBUS

OHMOXUMHUUYECKUE u
(GU3MOTOTHYECKHE aJanTallii Kak




€CTEeCTBEHHOTO 0TOOpa

pE3yNIbTAT NEUCTBHS €CTECTBEHHOTO
otOopa.

42 | [Ipaktuueckas padota Ne 5 XapakTepu3yroT MOpQOJIOrHYECKHEe
«BrIsiBIEHUE ajanTaluyd pPacTEHHMHM C TOYKH
MOp(}OTOTHIECKUX 3peHus 175 OTHOCHUTEIHLHOM
aJlanTalyii Ha IpUMeEpax 11eJIeCO00Pa3HOCTH.

Pa3TUYHBIX PACTCHUI

43 | IloBTopenue

44 | Bunoobpa3oBaHHe Kak Onpenenstor [IOHATHE
PE3YJIBTAT SBOTIOIUN «BHI000pa30BaHKE», 3HAKOMSTCS C

dbopmamu, criocobamu u
MEXaHH3MaMH BUI000pa30BaHMSI.

45 | CriocoObl 1 MEXaHU3MBI JlaroT xapakTepucTHKy ¢dopMaMm u
BUI000pa30BaHUS crioco0aMm BH1000pa30BaHUsI.

46 | HanpaBnenus 3HAKOMSTCS C  HaIpaBJICHUSIMHU
HBOJTIOIMOHHOTO spomor o A. H. CesepioBy.
npouecca. [Ipuunnsl Harot 170, XapaKTEPUCTHUKY,
BBIMUPAHUS BUIOB OTIPECIISIOT

HEOOXOIUMOCTh COXpaHCHUS
O6ropazHooOpasus.

47 | HampaBienus
HBOJIIOIIMOHHOTO TpoIiecca

48 | IlyTu »BOJIOIIMOHHOTO 3HAKOMSTCS C MYTAMH JTOCTHXKCHHUS
npoiiecca, ux OMOJIOTMYECKOTO Mporpecca mo A.
XapaKTepUCTHUKA U H. CeBep110BYy, JatoT 170
MIPU3HAKH XapaKTePUCTHUKY.

49 | IlyTu HBOJIOIIMOHHOTO

nporecca




50

[Ipaktuueckas pabora Ne 6

CpaBHMBAIOT OHOJIOTHYECKUN U

«CpaBHuTeNbHAS MOpGhOohYHKIIMOHAIBHBIN TIpOrpece
XapaKTEepUCTUKA U perpecc, MPUBOIAT MPUMEPHI
HarpaBJICHU I OpraHU3MOB BBIMEPIITUX B
ABOJTIOIIMOHHOTO HEJIJABHEM TTPOIILJIOM.
poLecca

51 | IIpaktuueckas pabota Ne 7 VYcraHaBIMBaOT apoMopho3bl,
«BbIsiBIICHHE UauoaanTalud M JereHepalud y
apoMop(o30B, pacTeHHUI U )KUBOTHBIX.
HanoaanTalum u
JereHepalui y paCTeHUN
U YKUBOTHBIX)

52 | O06o00mIeHue

53 | Huronoruyeckue u [TOBTOPSIOT MOHATHUSL «IBOJIOLIHS»,
MOJIEKYJISIPHO- «pe3yJIbTaT SBOJIOLIMNY,
OnoJIOornYecKue KJIacCU(UIIUPYIOT JTOKa3aTeIbCTBA
JI0Ka3aTeIbCTBA SBOJIOIIUU HBOJIIOLIMOHHOTO npoiiecca,
OpraHUYeCcKOro Mupa. MPUBOIST PUMEPBI

LHUTOJIOTUYECKUX M MOJEKYISPHO-
OMOJIOTHYECKUX JIOKA3aTeIIbCTB.

94 | OcHoBHOM
OMOTeHETUYECKN I 3aKOH
Mronnepa-1 ekkens.
OHtorenes u gpuaoreHes

95 | CpaBHUTENBHO- Knaccudummpyror mokazaTenbcTBa
AHATOMUYECKHE U HBOJIIOLIMOHHOTO npoiiecca,
MajJeOHTOJIOrNYECKHE NPUBOAAT IPUMEPHI CPABHUTEIBHO-
JI0Ka3aTeIbCTBA IBOJIOIIUU aHATOMUYECKHUX u




OPraHu4eCcKoro Mupa.
I'omosornunsie u
AQHAJIOTUYHBIE OPTaAHBI.
PynumeHThl 1 aTaBU3MBbI

IMaJICOHTOJIOI'MYCCKHUX
JOKa3aTCJIbCTB.

56 | DmOpuonoruueckue Knaccuduumpytor nokazaTenbcTBa
J0Ka3aTeIbCTBA IBOJIOLIUN IBOJIIOLIMOHHOTO nporecca,
OpPraHUYECKOT0 MHpA. TIPUBOJISAT IPUMEPBI
3aKOH 3apOBIIIEBOTO AMOPHUOJIOTMTIECKUX
CXOJICTBA JI0Ka3aTeJIbCTB.

57 | buoreorpaduueckue Knaccupunupyror goka3aTeiabCTBa
J0Ka3aTeIbCTBA IBOJIOLIUN IBOJIIOLIMOHHOTO nporecca,
OpraHUYeCKOro MHpA. TIPUBOJISAT IPUMEPBI
Jpeiid KOHTHHEHTOB. ouoreorpaguyeckux
buoreorpadus JTIOKA3aTeIbCTB.

58 | TectupoBanue

59 | 'unotessl peACTaBICHUIA 3HAKOMSTCS € CYIIECTBYIOIIMMHU
O MPOUCXOKICHUH KU3HU B3IJISIIaMU Ha  TPOUCXOXKICHHE
Ha 3emJe KU3HU.

60 | I'unore3sl, 3HaKOMSTCS c OITBITAMH,
OTIPOBEPTAOIINE JTOKA3bIBAIOIIMMH  HEBO3MO>KHOCTh
abuorenes. OnbITo O. abmorenesa B COBPEMEHHBIX
Penu, JI. Cnanannanu u JI. YCIIOBUSAX.

ITactepa

61 | Oprannueckuii MUp Kak 3HAKOMSTCS co cXeMaMH

PE3yNBTAT SBOTIONNN BO3HUKHOBEHUS  MPOKApUOT U
DYKapHuOT
62 | Teopus Omapuna — 3HaKOMATCST C  COBPEMEHHBIMU

XonaeriHa. XMMUYECKUMH,

B3TJs1AaMu Ha IIPONUCXOKACHUC




pea0NOIOTMUYECKUN U
OMOJIOrMYECKU ITATbI
Pa3BUTUSA )KUBOU MaTepUU

JKHU3HU.

63 | Teopus Ouomnos3a. 3HAKOMSATCS C  COBPEMEHHBIMHU
AbuorenHoe B3IJISIJaMU  Ha  MPOUCXOXKACHHUE
MIPOUCXOKICHUE YKU3HH.

OpraHUYeCcKuX
MOHOMEPOB. DKCIIEPUMEHT
C. Munnepa

64 | AHanu3 U OIleHKa TMIoTe3 O6006m1ator NOJIyYEHHBIE  TIPU
0 MPOMCXOXKICHUH KU3HU U3yYeHUH Y4eOHOro marepuania
Ha 3emJie CBEJCHUS O  TPOUCXOXKIACHUH

KU3HU Ha 3emiie, MPEeCTaBISIOT UX
B CTPYKTypUpPOBaHHOM  BHUJE,
OLICHUBAIOT BKJIA] YUEHBIX.

65 | CoBpeMeHHBIC
MPE/ICTaBICHUS O
MIPOUCXOKICHUH KUZHU

66 | DTarbl YBOIIOIHH. XapakTepu3yroT JTaIlbl
VY Ci10KHEHUST OPraHu3MOB OMOXHUMUYECKOM 151 paHHEn
B [TPOLIECCE IBOITIOLUU OMOJIOTMYECKOM IBOIOIIH.

67 | DTtambl 3BOJIIOIHH.

VY Ci10KHEHUST OPraHu3MOB
B [TPOLIECCE IBOIIOLUU

68 | BupryanbHas 3kcKypcus 3HAKOMSTCST B XOJI¢ BUPTYalbHOMN
«Hcropus pa3sBuTHus DKCKYPCUH C HUCTOPUEH pa3BUTHS
KU3HU Ha 3emiie) YKU3HU Ha 3emIIe.

69 | ['eoxpoHonornyeckas 3HaAKOMSATCS c




oIKaja

F€OXPOHOJIOTUYECKOU LIKAJIOH,
DOHAMHU, DJBpaMU U MEPUOJAMHU,
XapaKTEPU3YIOT OPraHuYECKU MUP
B PA3JIMYHBIE 3PbI U NIEPUOJIBI.

70 | [Ipaktuueckas padora Ne 8 Hcnonb3yss pHUCYHKH BBIMEPIIUX
«Pemienne OMOIOrMUECKUX OpraHu3MOB U (dbparMeHTbI
3a/1a4y ¢ UCIOJIb30BAHUEM re0XpOHOJIOTMYECKON TaOJINIIbI,
re0XpOHOJIOTMYECKON YCTaHABJIMBAIOT 3Py U MEpPUOJ, B
TITKAJTBI KOTOPBIN BBIMEPJIU JTaHHBIE

OpraHuU3MBbI, a TaKXe THUI/OTACI,
KJIacC K KOTOPOMY  OTHOCSTCS
N300paKEHHBIE OPTAHU3MBI.

71 | Pa3BuTHE XU3HU Ha 3emiie XapakTepusyloT TIepBble  CIEeAb
B apXEHCKYIO U KU3HU Ha 3emJie: MOSBJICHUE BCEX
IPOTEPO30MCKYIO APbI COBPEMEHHBIX TUTIOB

0€CI03BOHOYHBIX KUBOTHBIX.
Pa3BuTHe BOIHBIX paCTCHUI.

72 | Apomopho3ssl BBISBISIOT OCHOBHBIE apoMOpP(dO3bI
MTAJICO30MCKOM 3PBI U €€ MAJICO30MCKOM SPbI B PACTUTEIHOM
IEPHOJIOB Y )KBOTHOM MUpE

73 | Apomopdho3bl BhIsSBIISIIOT OCHOBHBIE apOMOPGO3bI
ME€3030MCKOU 3pHI U €€ ME€3030MCKOM 3pbl B PACTUTEIBLHOM
IIEPHOJIOB Y )KUBOTHOM MUpPE

74 | Apomopdho3bl BEIsSBIISIIOT OCHOBHBIE apOMOP(O3bI
KalHO30MCKOU 3pbI U €€ KalHO30MCKOU 3pbI B
IEPHOJIOB paCTUTENBHOM U )KUBOTHOM MUPE

75 | Ilpaktuueckas padora Ne 9 BBIABIAIOT COOTBETCTBUSA MEXKIY

«YCTaHOBJIEHHE

apomophozaMd M dpaMH U




COOTBETCTBHS MEKITY NepUOIaMU
apoMmopho3amMu 1 IpamMm»
76 | O6001EeHune
/7 | T'unoressl AHaIU3UPYIOT CYLIECTBYIOIINE
IIPOUCXOXKCHUS YeIIOBEKa THITOTE3bI TIPOUCXOKICHUS
94eJI0BEeKa
78 | I'unore3sl
TIPOUCXOXKICHUS YCIIOBEKA
79 | CucremaTtnueckoe AHaNMU3UPYyIOT pU3HAKH u
noJjioxkeHue Buaa Homo CBOICTBa YEIIOBEKA, MO3BOJIIONINE
sapiens B CUCTEME OTHECTH €ro K  Pa3IMYHbIM
’KUBOTHOTO MHpa CUCTEMATHYCCKUM rpynmnam
1[apPCTBA JKUBOTHBIX.
80 | CxoxacTBa v paznuyus B
CTPOEHUU >KUBOTHBIX U
YeJIoBeKa
81 | [Ipaktuueckas padbota No BbIABISIOT NpU3HAKU CXOACTBA H
10 «CxoacTBa u paznuuus pa3iau4us B CTPOCHUM U TTOBEIACHUU
B CTPOEHUU >KHUBOTHBIX U YKUBOTHBIX U YETIOBEKA.
YeJIOBEKa
82 | AHTpormoreHes. JTarbl BoisBasitor OCHOBHbBIE
CTaHOBIICHUSI Y€JIOBEKa XapaKTePUCTUKH CTAJIUN HBOJIOIIUU
KaK OMOJIOTHYECKOTO BUIA YeJIOBEeKa: aBCTPAIOMUTEK, YETOBEK
YMEIIbIM, TPEBHEUIIINN YEIOBEK,
JIPEBHUN YeJIOBeK, IIEPBbIE
COBPEMEHHBIE JIFOJIH.
83 | AHTpomoreHes3. JTarbl

CTAaHOBJICHHA YCJIOBCKA




Kak OMOJIOTMYECKOTO BHU/IA

84

Yenoseuyeckue pacsl.
Onpenenenue pac.
XapakTepucTuka O00JIbIINX
pac. Masble pacel

AHaIu3MPYyIOT IPUCTIOCOOUTENIBHOE
3HAYCHHE PACOBBIX MTPU3HAKOB.

85

Pacoob6pa3zoBanue.
Bunosoe enuHCcTBO
YEJIOBEYECKUX pacC

N3yuaioT MexaHW3Ma pacoreHesa
Homo sapiens ucnonb3ys 3HaHUS
reorpaduu 0 HacCeJIEHUH MHUPA.

86

IloaroroBska k
TECTUPOBAHUIO 110 TEME
«IIpoucxoxaeHne KU3HU
Ha 3emiie. AHTPOTIOTEHE3

87

Kontponbnoe
TECTUPOBAHUE MO TEMaM
«ITpoucxoxaeHue >ku3Hu
Ha 3emiie. AHTPOTIOTEHE3

Pa3nea 2. Dxkocucrema

36

6,4,7,8,10

88

B3anmooTHOIIEHNA
OpraHu3Ma 1 CpeJibl

89

Cpenpbl oOuTanus
OpraHU3MOB

XapakTepu3yrT Cpeabl >KU3HU IO
NPEAJIOKEHHOMY TUIaHy.

90

Okonornueckue GaxkTopbl
Y 3aKOHOMEPHOCTH HX
JNEUCTBUS

OOBACHSIOT BIIMSIHHUE
AKOJIOTMYECKUX daxkTOpOB Ha
OpTaHU3MBI.

[TpuBoasar JIOKa3aTeabCTBA
(aprymeHTanuo) B3aHMOCBA3EU
OpPraHU3MOB 151 OKpY>Karomen
CpEIbL.




91

CBeT KaK DKOJIOTHUYECKUM
dakrop

92

TeMneparypa Kak
HKOJIOTHYECKUH (aKkTop

93

BnaxnocTts kak
HKOJIOTHYECKUH (aKkTop

94

I'a30BbIN 1 HOHHBIM COCTaB
cpensl. [Tousa u penbed.
Iloroansie u
KIIMMaTHYeCKre (PaKkTophl

95

IToBTOpEHUE
abMOTHYECKUX (HhaKTOPOB
Cpeibl

96

buonoruyeckue puTMBbI.
[Tpucnoco6ienus
OpraHU3MOB K CE30HHBIM
W3MEHECHUSAM YCIIOBUH
CpeIibl

97

buornueckue
B3aMMOJICHCTBHS:
KOHKYPEHIIUS,
XUITHUYECTBO,
Mapa3uTU3M

3HAKOMSATCS C  MHOTO0Opasuem
MEKBHJIOBBIX OTHOIIICHUH.
[TpuBOAST IpUMEPHI KOHKYPCHIIHH,
XHITHUYECTBA, Tapa3uTH3Ma.

98

buornueckue
B3aMMOJICHCTBHS:
MYTYQJIU3M,
KOMMEHCAJIH3M,

3HAKOMSTCS €  MHOTO0Opa3uem
MEKBHJIOBBIX OTHOIIICHUH.
[MpuBOAST TIpUMEpPHI MyTyallu3Ma,
KOMMEHCAIIN3Ma, aMCHCAJTU3Ma,




aMEHCaJIM3M, HEUTPAIU3M HEeUTpaIM3Ma.

99 | IIpaktuueckas pabora No VYcraHaBIMBaOT COOTBETCTBUS
11 «buotnueckue MEXIYy TMpUMEpaMyd U  TUIIAMU
B3aUMOJICUCTBUS» MEKBUIOBBIX OTHOLIEHUM.

100 | TectupoBaHue

101 | IIpoBepounas pabota Bcepoccuiickas MIPOBEPOYHAS

paboTta

102 | Dkonoruueckue 3HaKOMSTCS c OCHOBHBIMH
XapaKTePUCTUKH MOKAa3aTeIsIMA  TOMYJISAIHUHA,  UX
TOITYJIS I OMOTHYCCKUM MTOTCHITHAJIOM.

103 | Dkonoruueckas CTpyKTypa VYcraHaBIMBaOT COOTBETCTBUS
TOITYJISIU I MEXAY  XapaKTePUCTUKAMH |

TUTIAMU  DKOJIOTHYECKUX CTPYKTYpP
TIOITYJISIITAM.

104 | CooOmiecTBa OpraHU3MOB: [TpuBonaT npumepbl OHOIIEHO30B

CTPYKTYPBI U CBA3U pazHoro wmacmraba, TepeducisioT
OCHOBHBIE KOMIIOHEHTHI OMOIIEHO3A.
YcranaBnuBaOT COOTBETCTBHUS
MEXIY  XapaKTepUCTUKaMU |
TUTIAMH CTPYKTYp OHOIIEHO3A.

105 | IIpocTpaHCcTBEHHOE
YCTPOMCTBO 3KOCUCTEM

106 | KpyroBopot BemiecTB u
MMOTOK DHEPTUHU

107 | KpyroBopoT BemiecTs u
MMOTOK DHEPTUHU

108 | [Tumessie OnpenenstoT TOHATHUS  «ITUIIEBAs
B3aMMOOTHOIIICHHUS: IENb»,  «IUIEBas  CeTh» |




YPOBHHU, LIETH, CETH

«Tpoduueckuit YPOBEHBY,
OPUBOJAT TPUMEPHI OPraHU3MOB,
pacIoNI0KEHHbIX HA  pas3HbIX
TPO(PHUECKUX YPOBHSIX.

109 | Dkonorunueckue XapakTepu3zyloT  HKOJOTHYECKUE
MUpaMubl YUCICHHOCTH, UPAMUJIBI YHCIIEHHOCTH,
OroMacchl, JHEpruu OoromMacchbl u SHEPIuH,

bopMyIupyIOT IIPaBUIIO
HKOJIOTMYECKOM MUPAMUJIBI.

110 | IIpakTuyeckas padbora Ne Pemarot skonorunueckue 3agaduu mo
12 «Pemenue TemMe «Tpoduueckue
HKOJIOTHYECKHUX 3a7au» B3aMMOOTHOIIICHUS»

111 | CoiicTBa OMOTr€OIIEHO30B
U TMHAMHUKA COOOIIECTB

112 | 3akoHBI OpraHu3aluu
HKOCUCTEM

113 | IlpupoaHbIe S5KOCUCTEMBI XapakTepu3yroT arpoleHo3bl U

OCOOCHHOCTH HX CYIIECTBOBAHMSI.
CpaBHUBAIOT MPUPOIHBIE u
AHTPOTNIOTEHHBIE YKOCHCTEMBI.

114 | AHTpOnIOreHHBIE
HKOCUCTEMBI

115 | BnusiHue yenoBeka Ha
9KOCUCTEMBI

116 | 3akoHBI OMOTOTUYECKOMN
MPOTYKTHBHOCTHU

117 | Camopa3BuUTHE SKOCUCTEM Onpenensitor MIOHSATHE

— CYKIECCHUS

«CYKLOCCCHA», BBIACHAIOT IPHUYNHBI




U 00IIKMe 3aKOHOMEPHOCTH CMEHBI
HKOCUCTEM

118 | IlpuHIUIIBI YCTOWYHUBOCTH 3HAKOMSATCS € DKOJOTMYECKUMU
MOMYJISIIIUHN, OMOIICHO30B U HAPYIICHUSMH, YCTaHABIMBAIOT
KOCUCTEM TTPUHIIAITBI YCTOWYHUBOCTH

MOMYJISALINM, OMOIIEHO30B u
HKOCHUCTEM.

119 | buocdepa — xuBas Omnpexaenstor nmousatue «ouochepay,
oOosouka 3emiu BBISICHSIIOT COCTaB, CTPYKTYpy H

rpaHuIlbl Ouochepsl.

120 | Ctpoenue Ouochepsl

121 | OcHoBHBIE OMOMBI 3eMITU Onpenenstor 3aKOHOMEPHOCTH

pacrmpeneneHus XUBOTO BeIIECTBa
B Ouocdepe

122 | buoreoxumuyeckue 3HAKOMSATCS € KPYrOBOPOTOM
IIUKJIBI BOJIBI, a30Ta U pa3IUYHBIX BEIIECTB B OMocdepe
yriaepoaa

123 | Ponb KUBBIX OpraHU3MOB XapakTepu3ylT  poJib  JKHUBOTO
B Onocdepe BellecTBa B Onochepe

124 | Ponb XUBBIX OPTaHU3MOB
B Onocdepe

125 | BeimosiHeHrEe TECTOBBIX
3aJlaHuN

126 | YenoseuecTBO B Omocdepe XapakTepu3yroT BIUSHUE YETOBEKa
3emin Ha Owocdepy, TPUBOIAT TMPUMEPHI

IpsIMOTO ¥ KOCBEHHOTO BIIHSTHUS
yesoBeka Ha Onocdepy.

127 | TlomoxxuTenbHOE BIUSHUE




yesioBeKka Ha ouochepy

128 | DBomtonust 6uocdepsl u ee OnpenenstoT NoHsATHE «HOOChEpa»
MpeBpalleHue B Hoochepy U 3Tarbl HBOJIIOIUHU OHOoCchepsl.
129 | 3arpsizHeHHE BO3YIITHOM 3HAKOMSTCS c OCHOBHBIMH
U BOJHOM CpeJibl HKOJIOTUYECKUMU npoOaeMaMu
BO3AYIIHOW © BOJHOM CpEMBbI,
CTOSIIIIMMU TIEPEJ] YeJIOBEUECTBOM
130 | Oxpana Bo31yxa ¥ BOJHBIX OnpenensitoT ~ MyTH  pEIICHHS
pecypcoB HKOJIOTUYECKUX npoOJeM
BO3JIYIITHOW ¥ BOJTHOM CPEJIbI.
131 | Pa3pymieHue no4Bsl U 3HAKOMSTCS c OCHOBHBIMH
U3MEHEHUE KIMMaTa AKOJIOTUYECKUMU npoOaeMaMu
MOYBEHHOU cpelnbl u
KIIMMaTHYECKUMU npobiemamu,
CTOSAIIMMU TEPE] YeJTOBEUECTBOM.
132 | OxpaHa MOYBEHHBIX Onpenenstor yTH pelieHus
PECYPCOB U 3aliuTa HKOJIOTHYECKUX npoosiem
KJIMMaTa IIOYBEHHOW Cpelbl U HW3MEHECHUH
KJIUMAaTa.
133 | OcHOBHBIE PKOJOTUYECKUE
poOJIeMBI
134 | AaTpomnorennoe 3HaKOMSATCS c OCHOBHBIMH
BO3JICIICTBUE HA HKOJIOTUYECKUMU npoOiaemMamMu
PaCTUTENBHBIN U AHTPONIOTEHHOI'0 BO3JCHCTBUS Ha
KUBOTHBIN MUP braopy u dayHy u omnpemensroT
nyTH COXpaHEHHUS
Ooropa3zHooOpazus.
135 | TectupoBaHue 1Mo pazaeny




«IKOCUCTEMAY

136

PanmonansHoe
IIPUPOAOIOJIL30BAHUE U
YCTONYUBOE pa3BUTHE

Onpenenstor MIOHSTHE
«yCTOMYUBOE pa3BUTHEY,
HAMEUalT  BO3MOXHBICE  MYTH
pelIeHUs KOJIOTHIECKUX TTPOOIIEM.




