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ITPOTPAMMA IIO BUOJIOTUN
mJig 10—11 kaxaccos
001Ie00pa30BaTEJbHBIX YUYPEKICHUN

Bba3oBbIii ypoBeHb
Agtopser: I'. M. Oemvmmiui, O. B. Cabauna

IIOACHHUTEJIbBHAA 3AITHCFKRA
H METOOQHYECKHE PEROMEHJJAIIUH

IIporpamMmma cocrTaBjeHa Ha OCHOBe (deaepajbHOTO KOM-
moHeHTa ['ocymapcTBEHHOrO cTaHIapTa cpemHero (IOJIHOTO)
ob1mero ob6pasoBaHmA mo Omojgormu. IIporpamMmma BKJIOYaeT
0053aTeIbHYI0 UacTh yUeOHOTO Kypca, HUaIosKeHHyo B «IIpu-
MepHO# mporpaMmMe HO OMOJIOTHU cpemHero (IIOJHOT0) OOIIero
obpasoBauus (0a30BBIMI YpPOBEeHB)», M paccuurana ma 70 .
PesepBHOe Bpems cocTaBisdgeT 3 4.

B mporpamMmme npuBOAMTCS CIMCOK BO3MOMKHBIX Jabo-
PATOPHBIX M MIPaKTHYECKMX paboT, He BCe U3 KOTOPBIX
00s3aTebHBLI MIJIs BBITIOJHEHUS. ¥YUHUTEJIb MOMKET BBIOPATH
U3 HUX Te, OJA IIPOBeJeHUA KOTOPHIX €CTh COOTBETCTBYIO-
Iye ycJOBUA B KJacce. B KauecTBe JaGopaTOpPHBIX PadoT
II0 HEKOTOPhIM TeMaM (IpucHocob/ieHue OpraHu3MOB K
YCJIOBUSAM OOUTAHUSA, MAJEOHTOJIOTHS, DKOJIOTHUA U JIP.) MOMK-
HO TPENJOKUTH ydallluMCS M3TOTOBJEHUWE HATJISAIHBIX ITOCO-
O0uii — mJaakarToB, TabOJUIl, cXeM, cTeHrazeT. Hekoropsle
JabopaTopHble PaGOTHI MOJKHO IIPOBECTU, MCIIOJbL3ydA Tab-
JUYHBINA MaTepuaJ uiu pororpacdpum.

YHacTsr gabopaTopHBIX PadoT MOKeT OBITH IIPOBeJEeHa B
dopMe dKCKypCUH B MECTHBIHI KpaeBequecKUH MYy3eil, Ha ce-
JIeKIIMOHHYIO CTAHIIWMIO, MECTHYIO BBICTAaBKY I[BETOB, KOIIEK,
cobak, cCeTbCKOX03ANCTBEHHON IPOAYKIIUY U T. .

B miporiecce o6yueHmnaA yuarniuecs JOJKHBI HAYYUTHCS JeJIaTh
KOHCIIeKTBHI W pedeparTsbl, TOTOBUTh U JAeJaTh COOOINeHUWd, a
TaKsKe KPUTHUUYECKH OIeHUBATEH OBITYIOIITNE CPEeIN HAaceJleHUs U
B CpeACTBAX MacCOBOIl WH(poOpMaAINU CIEKYJATHUBHbBIE U He-
KOMIIETEHTHBIE B3TJIAALI HA HEKOTOPbIe JOCTHIKEHHSA W BO3-
MOXKHOCTH COBPEMEHHOU OMOJIOTUH.

HexkoTopsiM BoIrpocaMm 11e1ecoo0pasHo MOCBATUTD KJIACCHYIO
KOoH(EepeHIInIo, Ha KOTOPOIi 3aCayIaTh TOKJIAAbI IT0 pedeparam
U O0CYyIuTh MPOOJIEeMBI, CBS3aHHBLIE C IIPMMeHEeHUeM OMOoTeX-
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HOJIOTHUI, ¢ aHTPOHOTEHHBIMMU BO3AEHCTBUAMU Ha OKPYIKAIO-
HIYyIO Cpeay # T. 1.

IIpumepHBIE TEeMBI JKCKypcuii, pedepaToB, AUCKYCCUIH
IpuBedeHbI B KOHIIE TPOTPaMMBbI.

TPEBOBAHHA K YPOBHIO IIO[JI'OTOBRH
BBITITYCRHHKOB

B pesyabrare nsyuenus 6uosiornu Ha 6a30BOM YpPOBHE yua-
Iecs JOJIMKHBI

IIOHUMATh.:

® OCHOBHbBLE NONONHCEeHUA OMOJOTUYECKUX Teopuil (KJaeTou-
Has Teopus, SBOJIOIIMOHHAA Teopus Y. JlapBumHa); yueHUe
B. U. Bepruazackoro o buocdepe; cyiiHocTb 3aKoH0B I'. MeH-
neJisi, 3aKOHOMEPHOCTEH N3MEeHUYNBOCTH;

® cmpoeHue 6UON0ZULEeCKUX 006€KMOE: KIETKY; TeHOB U
XPOMOCOM; CTPYKTYPY BUIA 1 9KOCHUCTEM;

® cywHOCMb O6UONLO2UULECKUX NPOUECCO8: PA3SMHOMKEHU,
OILJIOZIOTBOPEHMUS, TeHCTBUSA NCKYCCTBEHHOTO U €CTeCTBeHHO-
ro oroopa, (GopMUPOBAHUA ITPUCIIOCOOJIEHHOCTH, oOpasoBa-
HUS BHUAOB, KPYTOBOPOTA BEIeCTB U IIPeBPAIlleHIHi SHEPT U
B 9KocucTeMax u 6uochepe;

® gKaad 6bL0AIOUWUXCA YHLEeHbLX B Da3BUTHE OM10JIOTUYECKONA
HAYKU;

3HATH:

OMOJIOTUYECKYIO0 TePMUHOJIOTUIO W CUMBOJUKY, OCHOBHBIE
CTPYKTYPBI X PYHKIIUHA KJIETKN, POJb OCHOBHBLIX OPraHUUYECKUX
Y HEOPraHMYECKHX COeNUHEHWI, CYII[HOCTL OOMEHA BeIIeCTB,
3aKOHOMEPHOCTH MHAVBUAYAJIHHOIO PA3BUTUA U PA3SMHOMKEHISI
OpPraHM3MOB, OCHOBHBIE 3aKOHBI HACJIEACTBEHHOCTU U M3MEH-
YMBOCTH, OCHOBBI HBOJIIOIMOHHOIO YYE€HHSA, OCHOBLI HKOJOTUU
u yueHusa o bumocdepe;

yMeThb:

pelaTs, reHeTHYECKHUe 3aJa4r, COCTABJIATH dJIeMeHTapPHBIE
CXeMbI CKPEIUBAHUA U CXeMbl IIePEeHOCa BeIlleCTB U SHEPIuU B
SKOCHCTEMAX; IPUMEHATL IIOJYYEHHbIE 3HAHUA OJII OXPAHBI
COOCTBEHHOIO 3J0POBbSA, a TAaK’Ke IJA OIEeHKN HEeraTHUBHOI'O
BINSHUSA UYeJIOBEKA HA IPUPOAY U BEIPAOOTKY Pa3yMHOI'O OTHO-
mieHusi K Hell. B mpollecce padoThI ¢ YUYeOHMKOM ydYalllHecs
JOJIKHBI HAYUYNTHCA JeJIaTh KOHCHEeKThI U ped)epaTsl, TOTOBUTH
U JleJIaTh COODIIEHU I, 4 TAKIKE KPUTUUYECKH OIeHUBATDL OBITYIO-
e cpeny HACeJeHHUS U B CPeACTBAX MACCOBON MHMOPMAIIUN
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CIIEKYJIATUBHBIE 1M HEKOMIIETEHTHBIE€ B3IJIAAblI Ha HEKOTOPbIE
pe3yjabTaTbl 1 BOSMOMHOCTHU COBpeMeHHOﬁ OuoJioruu.

CONEPXAHHUE YYEBHOH JUCI[HITJIHHBI

(70 u, 1 u B Heme10; 3 U — pe3epBHOE BpeMsd)

Beenenmue (1 u)

Buosnorusa — Hayka o :xuBoit mpupoze. OCHOBHBIE IPU3HAKH
JKHBOro. BuoJsiormueckue crucTeMbl. Y POBHU OPraHM3aIlAN
sKu3HU. MeTobl m3yueHusa 6mnosoruu. 3HadeHre OMOJIOTHUH.

Hemoncmpayuu

CxeMbl W TaOJUILI, MJJIIOCTPUPYIOIINE pPa3uuHbie 0110-
JIOTUYEeCKMEe CUCTEMEI 1 YPOBHU OPraHU3aIUY »KUBOM IPUPOILI.

Pazgen 1
KJETKA — EIUHHUIIA KHUBOI'O
(17 v)

Tema 1. XHMHYECKHH COCTAB KJIETKH (5 u)

Buosornuecku Ba'kHBIEe XMMHUECKUE 3JieMeHThI. Heop-
raHnueckue (MuUHepaJbHBIE) COeqMHEHUsS. BUOMOIUMEDPHI.
YraeBonpl, munuabl. beaku, mx cTpoeHme m (pyHKmuu. Hy-
KJEenHOBBIe KUCIOThI. AT® um apyrue opraHmdyecKie co-
eINHeHUA KJIeTKH.

Tema 2. CTpyKTYypa M (DyHKIIUM KJIETKH (4 1)

PasBuTue sHanunii o kiaetrke. KieTrounas Teopus.

Huronnasma. Ilnasmatuueckas memOpaHa. JHOOIJIa3Ma-
TuuecKas ceTb. Komiurexkc Ioapaxm um jgumsocombl. MuTo-
XOHIPUU, IJIACTUAbI, OPTaHOUABLI ABUKEHUS, BKJIIOUEHNI.
Anpo. Ctpoenue u PyHKIIUHI XPOMOCOM.

IIpokapuoThI U BYKAPUOTHI.

Tema 3. O0ecnmeueHue KJIETOK dHEepPTruen (4 u)

OOMeH BellleCTB M IpeBpallleHle 5HepPrur — CBOMCTBO
JKUBBLIX OopraHusmMoB. @PorocuHTes. IIpeobpasoBaHne SHEPruu
cBeTa B SHEPIMI0 XMMHUECKHX cBsazeil. O0ecmeueHme KJIETOK
JHeprueil 3a CUeT OKMCJIEHHS OPraHNYEeCKHX BeIecTB 0e3
ydyacTusa Kuciopona. Buojsornueckoe OKHCIeHHE IIPU ydac-
TUU KHUCJIOPO/Ia.



Tema 4. HacaencrBennasa nHpopMamusa
M peajM3alud ee B KJIeTKe (4 u)

Teneruueckas nadpopmamnua. I'en. 'emom. Yasoenue [THEK.
O6pasosanue umHpopmanuonHoit PHK no marpunme JHE.
T'emernueckuii Kon. Buocuures 6eaKo0B.

Bupyecsl. IIpopunakrura CIINa.

Hemoncmpayuu

CxeMbl, TabAUWIIbI, TPAHCIAPAHTHI®¥ M HPOCTPAHCTBEH-
Hble MOJeNid, WJJIIOCTPUPYIOINEe: CTPoeHUe MOJEeKyJs 6eJi-
KoB, Mmoaekyabl JTHK, momexyn PHEK, mpoxapuormuecKoii
KJIETKHU, KJIETOK JKUBOTHBIX 1 PACTEHUI, BUPYCOB, XPOMOCOM;
yaBoeunue moiiekya HK; TpaHCKpUIIINIO; TeHeTUUYECKUH
Kon; OmocuHTE3 0eJKOB; OOMEH BEIeCTB U IIPEBPAIleHUsd
9HEpPruu B KJeTKe; (orTocuuTes. [ImHamMmuecKue IocoOuUsa
«BuocuuTes 0eaka», «CTpoeHre KISTKM» .

JlabopamopHbile u npakmuieckue pabomaut

1. HabaomeHrue KJIETOK PACTeHWH M KUBOTHBIX IIOH MUK-
POCKOIIOM Ha I'OTOBBIX MUKPOIpenapaTax 1 X OINCAHUE.

2. IlpuroToBjieHrne W OIMCAHNE MUKPOIPeapaToB KJETOK
pactenuii (suumepMucC TpaJeCcKaHIIuM, KOKUIIA JyKa).

3. CpaBHeHUE CTPOEHUA KJIETOK PACTEHUM, KUBOTHBIX, I'PHUOOB
u OaKTepuii.

4. HabaroomeHue IJIa3MOJM3a W [AelJa3MoJIn3a B KJeTKax
KOMKUIILI TYKAa.

5. IsyueHne KaTAJIUTUUYECKON AaKTUBHOCTH (PEPMEHTOB B
JKUBBIX TKAHAX (Ha IIpuMepe KaTaasbl).

Pazpgen 11
PASMHOJKEHHUE U PASBUTHE OPTAHHU3MOB

(64)
Tema 5. Pa3MHOKeHe OpPraHu3MOB (4 u)

Ilenenue Kaerkum. Mwurtos. Becmosoe m 1moJioBoe pasMHO-
'keHue. Meiio3. OOpasoBaHHte IIOJIOBBIX KJIETOK UM OILJIOLOTBO-
peHwme.

Tema 6. UHAMBUAYAJIbHOE PA3BUTUE OPTaHU3MOB (2 u)

BapoammeBoe u IIOCTBM6pI/IOHaJILHOG pa3sBUTHE OPraHUN3-
MoB. Biusawme aJIKOT'0JIsI, HUMKOTHMHA "N HaAPKOTHUYEeCKHuX Be-

* TpaHcmapaHTBI — IIpo3pauHble MIeHKHU Gopmara A4.



II[ECTB HA Pa3BUTHE 3apPOALIINIA uYejJoBeKa. OpraHmaM Kak
eIUHOe IieJjIoe.

Hemoncmpayuu

CxeMbl, TabOJUIILI, TPaHCHIApPaHThI U yuebHBIEe (DUIbMBEI,
UJIIIOCTPUPYIOIINE: AejieHre KJeTKH (MHTO03, Mei03); CIIOCOOLI
6ecrioyIoro pasMHOMKeHUA; (GOpMUPOBaAHNE MYIKCKUX U YKEHCKUX
IIOJIOBBIX KJIETOK; OILJIOJOTBOPEHUE y PACTEHUH U KUBOTHBIX;
UHINBUAYAJIbHOE PA3BUTHE OPraHM3MAa; B3aMMOBJIWAHMNE dYac-
Tell pasBUBAIOIErocs 3aponbiliia. JImHaMHUuecKoe ITocobue
«enenne Kjaerku. Mutos m meito3». Copychbl KOMHaTHOTO
nmamopoTHUKAa (Hedposenrca UIn afuaHTyMa).

Paszgea 111
OCHOBBI TEHETHUKHU U CEJIEKIINU
(12 )

Tema 7. OCHOBHBIE 3AaKOHOMEPHOCTH SABJICHUM
HACJEeOACTBEHHOCTH (5 u)

T'eneTuka — HayKa 0 3aKOHOMEPHOCTSX HAaCJEICTBEHHOCTHU
1 U3MEHUYMBOCTH OPTAaHU3MOB. MOHOTMOPUIHOE CKPEITuBaHUe.
IlepBoIti 1 BTOpO# 3aKoHBI MeHpmensa. I'emotun m GeHOTHII.
Annenvusie reHbl. Jurndbpugmoe ckpemniuBanne. TpeTuit 3aKoH
Menpensa. XpomocoMHass TeopuA HacjeIcTBeHHOcTU. ['eHeTn-
ka moJsa. IlomoBbie xpomocombl. HaciemoBanue, clemnjeHHOE
C IIOJIOM.

Tema 8. 3aKOHOMEPHOCTH M3MEHUYMBOCTH (4 u)

MogudpukanuoHuasd M HacJeICTBEeHHas MN3MEHUNBOCTD.
KomOumaTuBHaa M3MEeHUYHBOCTh. MyTalnuoHHAA M3MeHUYN-
BOCTb. 3aKOH I'OMOJIOTMUYECKUX PALOB HACJEICTBEHHOI M3MeH-
yunBoctu H. W.BasunoBa. HaciaeacTBemHad HM3MeHUUBOCTH
yejgoBeKa. JleueHre M IpenyInpeskJeHre HEeKOTOPBIX HaCJIe-
CTBEHHBIX 00JIe3Hel ueloBeKa.

Tema 9. 'eHeTHKA U ceJIeKIIUA (3 1)

Yuenne H. M. BaBuioBa 0 IleHTPaxX NPOUCXOKICHUS
KYJIBTYPHBIX pacTeHuii. MeToabl COBPEMEHHOI CeJeKI[UMU.
Ycoexu cenerknuu. I'eHHasa U KJeTouHasd WHYKeHEpUd.
Knouuposanwue.



Hemoncmpayuu

Cxembl, Tabauipl, pororpadum u repbapHble MaTEPHUAIEI,
UJIIIOCTPUPYIOIE: MOHOTMOPUIHOE CKpeIlMBaHMe; SUTHO-
PUAHOE CKpeIUMBaHNE; IIepPeKpPecT XPOMOCOM; HEIIOJHOEe [10-
MMUHUPOBaHNE; HacJIeLOBaHNUe, CIEIJIeHHOe C II0JOM; MYTAI[UN
(pasauuHBIe MOPOABLI COOAK, YACTUYHBIN AJbLOMHU3M U He-
oObIuHAsA (popMa JHCThEB ¥ KOMHATHBIX PACTEHUIi, €CJIU eCThb
BO3MOKHOCTh — KYJBTYPHl MYTAHTHBIX JUHUHA JTPO30(UIIBI);
MOAU(DPUKAIMOHHYI0 U3MEHUNBOCTD; IIeHTPLI MHOr000pasud U
MPOUCXOMKIEHNSI KYJIbBTYPHBIX PACTEHUI; MCKYCCTBEHHBIN
oTOO0Op; rUOpPHUIAM3aI[NI0; MCCJAemOBaHUA B o0JlacTu OHOTEeX-
"Hosioruu. [uumammueckoe mocobue «IlepeKkpecT XpoMOCOM».
CemeHa ropoxa c pasHbIM (eHOTHUHOM (TJIagKue, MOPIIHMHI-
CThbIE, JKeJIThIe, 3eJIeHbIe).

Jla6opamopHble u npakxmuieckue pabombt

1. CocraBiieHre IIPOCTEUIINX CXEM CKPEeITUBaHUSI.

2. Pelltenue sjieMeHTapHBIX FTeHEeTUYECKUX 3a4ad.

3. I3aMeHUYMBOCTh, IIOCTPOEHNE BAPHAI[MOHHOIO psaga U
BapuallMOHHON KPUBOM (Ha IpumMepe repbapHBIX 00pas3IioB
WU JKUBBIX JHCTHEB JEPEBbEB, KPYIHBLIX CEMSH PAaCTeHUH,
KJIyOHel, JYKOBHUI[ M T. II. WJIM Ha IIpUMepe CPaBHEHUS
AHTPOIIOMETPUUYECKHUX II0Ka3aTeel IIMKOJIbHUKOB).

4. MogupuKammoHHAs M3MEHUYNBOCTh (u3yuyeHHEe (PEeHOTUIIOB
MECTHBIX COPTOB pacTeHuil Ha repbapHbIX o60pasax).

Pazgen IV
DBOJIIOITN ST
(20 v)

Tema 10. PasBuTHE 3BOJIOIMOHHBIX UEH.
Hoxazamenvcmea sséonroyuu (3 1)

BO3HI/IKHOBeHI/Ie 1M pa3BUTHE O9BOJIOIIMOHHBIX IIpeacTaB-
JeHuii. JBoJonuonHasa Teopus sKama Barucra Jlamapka.
YHapas [apBuH m ero Teopus OPOUCXOKAeHUsA BUpoB. CuH-
TeTu4YecKas Teopus 3SBoJOINUN. J{oKasaTelbCcTBA SBOJIIOIINU.
Bupn. Kpurepuu Buza. Ilonyasamnusa — CTPYKTYPHaA eIUHUIIA
BHUA, 9JIeMeHTapHasa e IUHUILA DBOJIIOIINN.

Tema 11. MexaHU3MBbI 9BOJIOIMOHHOTO IMpoiecca (7 u)

JIBI/IDRYH_II/IG CHJIbI 9BOJIIOIINM. Poab mameHUmBOCTH B 9BO-
JIOODMOHHOM IIpOIfecce. EcrecTBeHHBINI OT60p — HaIIpaB-
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Jsgmomuii paxTop sBoJonNu. POPMEI €CTECTBEHHOT'0 0TOOpa B
nmonyaAanuax. M30aamus — sBOJIOIMNOHHLIA pakTop. IIpuciio-
COOJIEHHOCTh — Pe3yJbTaT HAeficTBuA (aKTOPOB DBOJIIOIUU.
Bupgoobpasosanne. OcHOBHBIE HANIPAaBJEHUS SBOJIOI[MOHHOIO
mpoilecca. bBuoJjioruuecKuil 1mporpecc u OHOJOTUUYECKU
perpecc.

Tema 12. Bo3HMKHOBeHHNE KHU3HM HA 3emure (1 u)

PasBuTme mnpencTaBJeHW O BO3HUKHOBEHUHN KH3HU.
CoBpeMeHHbIe B3TJIAILI HA BOSHUKHOBEHUE YKU3HU.

Tema 13. PazBuTHe KU3HU HA 3eM.Ie (4 u)

VeioxHeHne XUBBIX OPraHU3MOB B IIPOILIECCE SBOJIOIUMU.
Muoroo0pasue opraHmyeckKoro Mmpa. 3HaudeHme pa6bor Kap-
aa JIluuHeda. [IpyHIINOBI CUCTEMATUKH.

Tema 14. IIpoucxo:xkaeHune uyesoBekra (5 u)

Bamkaiinmre poacTBEHHUKHN dYeJIOBEKA CpPeAu KUBOTHBIX.
OcHOBHBIE 9TaIlbl SBOJIIOIMU IIPUMATOB. IlepBhlie mpeacTaBu-
Tesiu pora Homo. IlosaBieHue yesoBeka pasyMHOro. MaxkTophl
9BOJIIOIINY YejioBeKa. YesloBeuecKue pachl.

Hemoncmpayuu

CxeMbl, TabJaUIBI, PUCYHKU U GoTorpaduit, UIIIOCTPU-
pyioiie: KpuTepuu BuAa (Ha IpuMepe PasHBIX IMOPOM OIHO-
o BUga )RI/IBOTH])IX); ABUKYIIEe CHJIbI 9BOJIIOIINM; BO3HHUK-
HOBeHME WM MHOroobpasue NIpUCHOCOOJeHUWN y pacTeHuil (Ha
mpuMepe KaKTyCcOB, OpXupaei, JUaH W T. H.) U KUBOTHBIX
(Ha mpuMepe OapBUHOBBIX BBLIOPKOB); 0oOpasoBaHMWe HOBBIX
BUIOB B IIPUPOJie; SBOJIIOIIUIO PACTUTEJIHHOTO MUPAa; 3BOJIO-
U0 KUBOTHOTO MHPA; pPeIKHme U HcUel3alolue BUIBI;
IBUKYIIVIE CUJIBI aHTPOIIOTeHe3a; IMPOUCXOKIAeHNe UeJOBeKa.
Koanekmuum oxamenesocteil (MCKOIIaeMbIX PACTEHUHA W KU-
BOTHBIX).

Jlabopamopnbie u npakmuieckue pabomaut

1. Ontucanme ocobeii Buma 1Mo MOPGOJOTUUECKOMY KPUTEPUIO
(Ha TpuMepe repObapHBIX 00PAa3IIOB).

2. BeigaBiaeHnne M3MEHUYHMBOCTU y ocobeii omzHoro Bupaa (Ha
mpuMepe repOapHBIX 00Pa3I0B, HAOOPOB CEMAH, KOJIJIEKIIUN
HACEeKOMBIX U T. II.).

3. BolaBieHMe IpUCIOCOOJIEHNT OPraHu3MOB K cpele OOuTaHuA.
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Pazgen V
OCHOBBI 9KO0J0T'nNn
(11 q)

Tema 15. IKocucTeMsbI (7 1)

IIpegmeTr skomoruu. IDKoJoruueckKkue (PAKTOPHI CPEIbI.
BsaumozgeiicTBue momyJaAnuii pasHbIX BHUAOB. KOHKypeHIHsd,
XUITHUYECTBO, IMapasuTusm, cumomos. CoobimectBa. 9KO-
cucrembl. IIoTOK sHepruum u Ielld IMUTAHUSI. JKOJOTHMUYECKAasd
nupamuga. Buomacca. CBoiicTBa sxKocuctem. CMeHa 9KOCHUCTEM.
ArpoIieHO3HI.

Tema 16. Buocgepa. Oxpana 6umocgepst (2 u)

Cocras u ¢pyHKIIUK O0Moc(hepnl. YueHue B. 1. Bepuaackoro
o Ouochepe. KpyroBopor XMMUUYECKUX 3HJIEMEHTOB. Buo-
reoxuMuyuecKue IIpoiiecchl B bumocdepe.

Tema 17. BausgHmue n1esTeJbHOCTH YeJIOBEKA
Ha O0mocdepy (2 u)

I'mobGanbubie sKoJormueckme mpobaeMbl. OOIiecTBo u
OKpYy:KaloIiasa cpefa.

Hemoncmpayuu

Cxembl, Tabaunbl u QoTorpadui, HJIIIOCTPUPYIOIIE:
SKOJornuecKkre (PAKTOPbl U HX BIUAHNE HA OPraHMU3MbI;
MEKBUIOBLIE OTHOIIIEHUS: MapasuTU3M, XUIITHUYECTBO, KOH-
KYPEHIIUI0, CUMOMO03; APYCHOCTh PACTUTEJILHOIO COOOII[eCTBa;
OUIEBBIE IENN W CETH; SKOJOTMYECKYIO MUPaAMUAY; KPYTroBO-
POT BeIlleCTB U IIPeBpPAaIlleHUs SHEPruu B SKOCHCTEME; CTpOoe-
HUe 95KOCHUCTEeMBbI; arpO9KOCHCTEMEBI; CTpOoeHe 6ruocdepsbl; Kpy-
TOBOPOT yrijepona B Omocdepe; raobalbHbIE SKOJOTHUUECKUE
Opo0JeMBbl; IIOCJEACTBUSA HEeATEJIbHOCTH 4YeJIOBEKAa B OKPY-
sKaroireil cpege. Kapra «3amoBefHUKY 1 3aKasHUKU Poccuu».
JIunHamMuueckoe mmocodue « TunmmuuHbie OMOIIEHO3BI» .

JlabopamopHble u npaxmuviecKue pabomut

1. BoigBieHre aHTPONOTEHHBIX HN3MEHEHHI B SKOCHCTEeMAax
CBOeil MECTHOCTH.

2. CocTaBiIeHne cxXeM IIepeauy BeIlecTB U sHepruu (mernei
OUTaHUA).

3. CpaBHUTEJbHASA XapPAKTEPUCTUKA IIPUPOIHLIX dKOCUCTEM U
arposKOCHUCTEM CBOeil MECTHOCTH.
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4.

ot

ot

HUccnemgoBanue wuaMeHeHMII B dKOCHCTeMaxX Ha OMOJIO-
T'MYecKuX MOJeadaX (aKBapuyM).

Pemenue sxosoruuecKkux 3agad.

BoageiicTBue uesoBeKa Ha BOAHYIO Cpely U 3arpsa3HeHUe
O6eperoB BoJoeMOB (moJieBasi pabora).

Ananmua m olleHKa IIOCJIeICTBUI COOCTBEHHOI [IesaTelbHO-
CTH B OKpY:Kalolle#dl cpene, TI00ATBHBIX 9KOJOTUUYECKUX
npo0JieM U IyTel uX pernreHuns.

Ilpumepnbie memouL IKCKYpcull

Crioco6bI pa3MHOKEHUS pacTeHuil B mpupoae (OKPeCTHOCTU
IITKOJIBI).

M3MeHYnBOCTh OPraHu3MoOB (OKPECTHOCTHU IITKOJIBI).
Mmuoroo6bpasue BumoB. Ce3oHHBIe M3MEHEHHA B IPUPOAE
(OKPECTHOCTH IITKOJIBI).

Muoroo6pasue COPTOB pACTEHHII UM TMOPOJ KUBOTHBIX,
MeTOObl MX BBbIBeJAeHUA (CeJeKIIMOHHAs CTaHIUuA, ILJIe-
MeHHasA epMa UM CeJIbCKOXO03ANCTBeHHAaA BHICTaBKa).
EcrecTBenHbIe 1 MCKYCCTBEHHBIE 9KOCUCTEMBI (OKPECTHOCTU
IITKOJIBI).

N3MeHYNBOCTD Yy KMBOTHBIX (PKYKHU, 0a00uKHU) (KOJLJIEKI[UHA
KpaeBequecKoTo My3es).

IIpumepnsvie memovL pecpepamosé

1. JKus3up B 5KCTpeMaJbHBIX YCJIOBUAX (dKCTpeMO(UIbHBIE

apxemn).

2. XeM0aBTOTPO(HBIE }KUBOTHBIE — BECTUMEHTU(EPHI.

3. 3uamenuTbie oBeuku Jlosnu u IToamm.

4. TpaHcTeHHBIE PACTEHUA.

5. IlepceKTUBBI UCHOJIH30BAHUA CTBOJIOBBIX KJIETOK: CMOYKET

JIX YeJIOBEK BOCCTaHaBJIMBATH <«HMCIIOPYEHHBbIE» HNJIN yTpa-
YeHHBbIE OpI‘aHI)I?

6. TpaHcreHHbIE }KUBOTHBIE. [[J151 Yero oHU HY KHBI?
7. MonekynsapHaa OWOJOTMA W KPUMHUHAJIUCTUKA: KakK

I/I,Z[eHTI/I(bI/IHI/IpOBaJII/I OCTaHKHA uapcxoﬁ CeMbMU.

8. Paccenenue uesioBeKa Imo 3eMJjie: MOJIEKYJIApHasa OMOJOTHA

n ucropud.

9. IlepcueKTHUBEI JIeUEeHNS HACJIEeICTBEHHBIX 00JIe3Held.
10. ITporHocTuUyecKkasd OIleHKA BO3MOJKHLIX IIOCJEACTBUI

lIefICTBHH Pa3JIMYHBIX MyTareHoB Ha OpraHM3M.
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11. Yto MOKeT eCcTeCTBEHHBIH OTOOpP: YAWUBUTEJIbHbIE IIPU-
croco0JieHus (OpxXuen, HaceKoOMbIe, ITHUIIHI).

12. PomocyioBHOE ApPEBO BCEro KWUBOTO — Pe3YyJbTAaThl MO-
JeKYJAAPHO-TeHEeTUUECKUX MCCJIeTOBAHUA.

13. Kak um3MeHmJIca KJamMaT Ha 3emJe 3a 4,5 Muaamapza
JerT.

14. CyigecTByeT J1 BHe3eMHAs KU3HDL?

15. Poab cumM06mo3a B 9BOJIIOIIUH.

16. ITepBOIPOXOAITHI CYIIIH.

17. IlepBble 3aBoeBaTe I BO3yXa.

18. JKuBbIle ncKkomaemenle.

19. ApxeomnTepukc.

20. YeMm yesiOBEK OTJIMUYAETCS OT 00e3bAHBI.

21. Mayram — cKasKa 1 peaJibHOCTbh.

22. KynbpTypHble pacTeHUI U UX JUKUE IIPEIKU.

23. «3ejieHas PEBOJIIOIIIAI .

24. JKuBoTHBIE, YHUUTOKEHHbIE YeJIOBEKOM.

Ilpumepnbie memoL duckyccuil

1. PasauuyHble THUIIOTE3bl BOSHUKHOBEHUA KM3HU Ha 3eM-
ae (A. U. Onapun, I:x. XoageitH, B. . Bepuaackuii,
C. Appennyc).

2. TpamcreHes — OmacHOCTDH peajibHAA UJIU MHUMAA?

3. KionupoBanue ueaoBeKa KaK saTUUecKas mpobaeMa.

4. MoXHO JU TPEJOTBPATUTH TJIOOATBHYIO SKOJOTUYECKYIO
katactpody? (Coacer iz Hac KumoTcK1ii TPOTOKOI?)

B kauecTBe mMCTOUHMKOB wmHQpoOpManuu AJas pedepaToB
MOXKHO PEeKOMEHIOBATh CTAThU B KypPHaJaxX «B Mupe Hayru»,
«CopocoBckuit obOpaszoBaTeJbHBIA KypHaI», «IIpupomar,
«Buosorua B mikojsie». MHOTHE M3 3THUX KYPHAJIOB, a TaKiKe
ApyTye UCTOYHUKY MHPOpMAaIUu JoCTynHBI B IHTepHeTE.



ITPO'PAMMA 110 BOJIOI'IA

naga 10—11 kaaccos
001Ie00pa30BaTEJIbHBIX YUPE:KIeHUN

IIpounasHBII YyPOBEHH
AgBtopsr: O. B. Cabauna, I'. M. piMImir

IIOACHHUTEJIbHAA 3AITHCKA
U METOIHUYECRKHUE PEROMEHJTAIIUH

Cerogusa OuoJsioruss — HamboJyiee OYpPHO pasBHBaIOIasCH
00J1aCTh €CTeCTBO3HAHUA. PeBOIIOIIMOHHBIE U3MEHEeHUSA B MU-
POIOHMMAHUN YUYEHBIX-CTECTBEHHUKOB, IIPOU3OIIEAIINEe B
cepenutae XX B., ObLIN OOYCJIOBJIEHBI OTKPBITUSIMU B MOJIEKY-
JAPHON M KJETOUYHOII OMOJIOTHMM, I'eHEeTHKe, SKOJIOTHH. 3a
ImoJiBeKa OWOoJIOTHsA IIpeBpaTUJiach M3 ONMHCATEJNbHON HayKH
B aHAJINUTUYECKYIO, NUMEIOIIYI0 MHOTMOUYMCIEHHbIe MPUKJIATHbIE
orpaciu. BuojoruuecKkue 3HaHUSA JiedKaT B OCHOBE DPa3BUTHUSA
MeIUINHBI, (PapMaKOJOTMUYECKON M MUKPOOMOJOTMUEeCKOMH IIPOo-
MBINIIJIEHHOCTH, CEJbCKOTO U JECHOIO0 XO03AMCTBa, MHHUIIEBON
U IepepabaThIBAIOINEd IIPOMBINIIEHHOCTH, CHUCTEMBI OXPAHBI
OKpY2KaloIeil cpeanl.

Kypc o61ieii 6mosroruu Ha mpopuabHOM YPOBHE JOJIMKEH ObITh
HaIIpaBJieH Ha (DOPMUPOBAHNE Y YUAIITUXCA I[IEJTOCTHON CUCTEMBI
3HAHUI 0 »KUBOU IIPUPOE, €€ OPraHu3aIl OT MOJEKYJISIPHOTO
0 6rocepHOT0 YPOBHSA, €e DBOJIONNN. ¥ MIKOJbHUKA JOJIMKHO
OBITh C(DOPMUPOBAHO OHMOIIEHTPUUECKOE MUPOBO33PEHIE, OCHO-
BaHHOE Ha TJIyOOKOM IIOHMMAHWM B3aWMOCBS3U 3JE€MEHTOB
KUBOUM M HEXXUBOM HPUPOILI, OCO3HAHUHN UeJIOBEKAa KaK YacTU
IIPUPOJbI, IPOAYKTA SBOJIOIIUY KUBOW MaTePUU.

IIpu usyuenuu obIIeii 6MOJIOTUN PEeKOMEHAyeTCcs o0paIaTh
ocoboe BHUMAaHNWE Ha TO, UTO KUBasg MaTepus — 3TO ocobas
dopmMa ABUMKEHUS MaTepuu Bo BecenenHoii, yupaBisiemMas 3aK0-
HaMM, HECBOAMMBIMHU K 3aKOHAM (PU3NKN. PYHKIIMOHUPOBAHME
JKUBOU MaTepuu IPUHIIUINAJILHO HEBO3MOMKHO OIIMCATL YPaB-
HEHUSAMHN Ha OCHOBE 3HAHUSA TOJBKO (PUM3MUECKUX M XHUMUUEC-
KHX 3aKOHOMepHocTel. sJKuBoe oTimuaeTcs oT HEKUBOTO BO3-
HUKHOBEHNEM, a TaKyKe XpaHeHNeM, mepemaueii U pasBepThI-
BaHueM mHGpopManuu. OnepupoBaHre OTPOMHBIMH O0beMaMU
nHGOPMAaIl BO3MOXKHO TOJBKO 0JIarogapsa HAJTUUYNIO MHOTOY-
POBHEBBIX MepapXUUeCcK! YCTPOEHHbBIX YIIPABIAIOIIAX CUCTEM,
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CBOEro pojla KOMITBIOTEPOB CO CBOMMMU HOCUTEJIAMHU NAHHBIX,
sA3BIKAMH HOPOTPAMMUPOBAHUS, IEePEeKJIOUYeHUeM IPOrpaMM.
IloumMmaHme 9TOHM CJIOKHOCTH JKHMBOU MAaTepUU IOJIKHO
COIIPOBOKIATHLCS U MTOHMMAHKWEM TOTO, UTO ITy0OKOe U3yUeHue
ee BO3MOJKHO TOJIBKO C MCIOJb30BaHMEM HAYUYHBIX METOJIOB U
IOCTHKEeHUI pasHbIX HAYK — (PUIUMKH, XMUMHU, MaTeMaTUKH,
MHQPOPMAaATUKHU.

sKemaTenbHo mpoBecTH cpaBHeHHWE HayUYHOTO MeToda
TO3HAHUS *KUBOM IPUPOABI U HEHAYUYHBIX CITOCOOOB OTPaKeHU I
IelicTBUTeJbHOCTH (HammpuMep, ucKyccrsa). IIpu aTom ciemyer
IOHECTH [0 yJaluXcsA MOHMMAaHNE TOT'0, UTO 9THU ABA cIocoba
HO3HAHUSI MUPAa He UCKJIUAIOT U He 3aMEHAIOT, a JOMOJIHSIOT
apyr apyra. Ilpm aTom ciemyeT 4eTKO MOHMMATH, UYTO IIPEX-
METOM E€CTECTBEHHBIX HAYK ABJAETCSA yMOIOCTHUTaeMoe, TOTAa
KaK coJepsKaHue INPOU3BeIeHUil HMCKYCCTBa HOCTHUTAeTCSA
smoruamu. Cieayer yIeJuTh BHUMAHUE POJU THUIOTE3LI B
passutuu 6uojgoruu. Heobxogumo oOpaTuTh BHUMAaHUE Ha TO,
YTO HEKOTOPhle OMOJIOTMYECKUEe ABJIeHUA (BOSHUKHOBEHUE
JKM3HU, MaKPOSBOJIIOIMOHHBIE COOBITHMS) HEBO3MOYKHO Ha-
OJIr0omaTh HEIOCPEICTBEHHO, MO3TOMY HUX IIPUXOMUTCSA PEKOH-
CTPYUPOBATh U IPOBEPATH KOCBEHHBIMU METOJAMMU.

Onucanue J1abopaTOPHBLIX PaAbOT, TeMBI KOTOPBIX IPUBO-
IATCS HUXKe, Jaubl B «IIpakTukyme mo o6Imeil 6uosorum». 1Ua
OPUBOAUMBIX TeM JabopaToOpHBIX PabOT YyUHTEdAh MOKET
BBIOMpPATH Te, AJIsI TPOBEAEHUS KOTOPBIX €CTh COOTBETCTBY-
oIue ycJoBUA B KJacce. IIo HEKOTOphIM TemMaM (IIPHUCIIO-
co0JieHMe OPTaHU3MOB K YCJIOBUAM OOMTAHUSA, TaJI€OHTOJOTUS,
SKOJIOTUA U AP.), AJIsI KOTOPHIX HET WJIU MAaJO JOCTYIIHBIX IJIs
MIKOJBHUKOB METOAWK, B KauecTBe JiabopaTOpPHBIX pabdoT
MOKHO TPEAJOMKUTL YUalllUMCs WH3TOTOBJEHUWE HaTJIATHBIX
mocoouii — ILIaKaToB, TaOJMUIL, CXeM, CTEHI'a3eT.

YacTh peKOMEHAyeMBIX AeMOHCTPAIlUii MOKeT OBITH IIPO-
BeZleHa B (hopMe SKCKYPCUM B MECTHBIN KpaeBequecKuili Myseii,
Ha CeJeKIMOHHYIO CTaHIIUIO, MECTHYIO BBICTaBKY I[BETOB,
KOIIIeK, co0aK, CeTbCKOX03SMCTBeHHON IPOAYKITAY U T. .

Bo Bpemsa uayueHusas Kypca peKOMEHAYeTCA NPUMEHATH
Taxkue PopMbI 00yUeHHNA, KaK AUCKYyccuu, pedepaTsl, JOKIAIbI.
Kpome morkmamoB, MOCBANIIEHHBIX HAYUYHBIM IIpobjaemMaM u
darkTamM, peKoOMeHAyeTCsa IIpoBedeHUE MOKJIAAOB (BO3MOIKHO,
B BUJle KOH(MEPEHITNY COBMECTHO C IIPENOIaBATEIIMU NCTOPUN),
TMOCBAIIEHHBIX UCTOPUY HAYKHU U BeJIUKUM yueHbIM. JKemaTesab-
HO 00CyIuTh Cyan0y OmoJiormuecKmMX HayK B Poccuu, ceccuio
BACXHWNJI 1948 r., poas T. II. JIniceHnko.
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IIpennaraemas mporpamMma paspaboTaHa Ha OCHOBe dene-
panbHOTO KOMHIOHeHTa I'ocymapcTBEHHOTO cTaHAapTa OOIIero
o0pa3oBaHUA W NIPUMEPHOM HIporpaMMbl cpefHero (IIOJHOTO)
ob11ero obpasoBalns, B COOTBETCTBUU C KOTOPLIMU HA U3yUe-
HUe Kypca ouosioruu Beigesnsgerca 210 1, B Tom yucie B 10 Kiac-
ce — 105 u (3 u B Hemes10), B 11 xiacce — 105 u (3 u B Heme10).

TPEBOBAHHUA K YPOBHIO II0/JI'OTOBRHA
BEITITYCRHHEKOB

B pesyabTaTe nsdydenus OMOJIOTMU Ha IPOPUILHOM YPOBHE
ydairuecs JOJKHbBI
3HATH:

® OCHOBHbBLE NONOYCEeHUA OUOJOTUUECKUX Teopuu (KJeTou-
Had Teopusd; XPOMOCOMHASA TEOPUA HACJIECTBEHHOCTHN; CUH-
TeTHYecKas TeOpHs 3DBOJIOINNM; TEOPHUs aHTPOIOTeHe3a);
yueHHUH (0 myTAX W HanmpaBjaeHuAX sBojamonun; H. . Basu-
JIOBA O IIEHTPax MHOT000pa3uA M MPOUCXOMKIAECHUA KYJIbTYP-
HBIX pacTtenuii; B. . BepHaackoro o 6uocgepe);

e cyuwnocmdb 3akoHn06 (I'. MeHzend; crenjgeHHOT0 HACIENO-
BaHusa T. MopraHa; roMoOJIOTHYECKUX PSAIOB HACJIEICTBEH-
HOI M3MEeHUYMBOCTH; 3apPOABLIIIEBOTO CXOJCTBa; Xapau —
Baiin6epra); saxkoHOMepHOCTe (M3MEHUYNBOCTH; CIIEIIJIEHHO-
To HacJIefOBaHWSA; HacJeIOBaHMNs, CIEILJIEHHOTO C II0JIOM;
B3aMMOIEMICTBUS I'€HOB U UX ITUTOJIOTUUECKUX OCHOB); IIpa-
BuJ (momuuupoBanud I'. MeHIe1s; 5KOJIOTUUYECKOH TUPaMU-
Ibl); IIPUHIIUIIOB PEIJINKAIIUY, TPAHCKPUIIUU U TPAHCJIA-
U1 TUTIOTE3 (YUCTOTHI TaMET, CYITHOCTH U ITPOUCXOK IS HU S
JKW3HU, MIPOUCXOMKIEHUA YeJIOBEeKA);

® uMmeHa 6elUKUX YHUeHbLX U UX BKJIaA B (opMUpOBaHE
COBPEMEHHOM eCTeCTBeHHO-HAYYHOM KapTUHBI MUPA;

® cmpoeHue 6uonozuieckux 06 eKmog: KIeToK IPOKapu-
OT W 3YKapuoT (XMMUUYECKHIA COCTAaB M CTPOEHUE); T'eHOB,
XPOMOCOM, JKEHCKUX U MY KCKHUX TraMeT; BUPYCOB; OTHOKJIe-
TOYHBIX I MHOTOKJIETOUHLIX OPTaHU3MOB; CTPYKTYPY BUOa U
9KOCHUCTEM;

® cyuwHOCMb 6UONO2ULECKUX NPOUEeccO8 U AGNeHUIL:
XpaHeHusd, IMepeJavyl U peajnus3aliuy IeHeTuUYecKoi mHdop-
Malun; oOMeHa BeIlleCTB U IPeBPallleHUA SHEPTUU B KJIETKE;
¢doToCUHTE3a U XeMOCHHTEe3a; MUTO3a U Meiio3a; pPa3BUTUS
raMeT y IIBETKOBBIX PACTE€HHUN M MO3BOHOUHLIX JKMBOTHBIX;
Pa3MHOKEHUS; OIJIONOTBOPEHUSA Y IIBETKOBBIX PACTeHUUN U
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IIO3BOHOYHBIX HMBOTHBIX; MHINBUAYAJIBHOI'O Pa3BUTUA OP-
ranusMa (OHTOreHes3a); B3BanMOIeliCTBUs I'€HOB; NCKYCCTBEH-
HOTO, ABUKYIIETO U CTa0MIN3UPYIOIIero orbopa; reorpadu-
YEeCKOTO W DKOJOTUUECKOTO BUI000pPa30OBaHUA; BIAUAHUSI
3JIeMeHTapHbIX (PaKTOPOB HBOJIIOIIMM HaA IeHO(OHH IIOIIYJIA-
nuu; GOPMUPOBAHUSA IIPUCIOCOOJEHHOCTH K cpeae oOuTa-
HUS; KPYTrOBOPOTA BEIEeCTB U IIPEBPAIIeHUI SHEPTUHN B DKO-
cucremMax u omocdepe; sBoJIOINK Orochepsl;
UCNONb306AHUE COBPEMEHHBIX MNOCTHUIKEHHI OMOJIOTUM B
CeJIeKIIUY ¥ OMOTeXHOJOTUH (IeTepPOo3uC, MOJUILIOUIUA, OT-
JaJleHHasa ruOpuan3aius, TpaHCTeHe3);

co6peMeHHY0 OUON02ZUUeCKYI0 MePMUHONO02UIO U
CUMBONUKY;

yMeTh:

065ACHAMB. POJIL OMOJOTUUYECKUX TEOPUl, UAei, IPUHITHI-
OB, TuUIoTe3 B (POPMUPOBAHUU COBPEMEHHOUW €CTeCTBEH-
HO-HAYYHON KapTUHBI MHPA W HAYYHOTO MUPOBO33PEHUS;
€IMHCTBO KUBOU 1 HEXKMBOM IIPUPOALI, POJACTBO KUBBIX OP-
TaHM3MOB; OTPHUIlATEIbHOE BJIUSHNE AJKOTO0JA, HUKOTHHA,
HAPKOTHUYECKUX BEII[eCTB HA Pa3BUTHeE 3aPOALIIIA UeJIOBEKA;
BJIUSAHNE MYTATe€HOB HA OPraHM3M UYeJIOBeKa; B3aMMOCBA3U
OPTaHM3MOB M OKPY:Kalolleil cpeabl; 9BOJIOINIO BUIOB, Ue-
JOBeKa, 0uocdepsl; eIUHCTBO YeJOBEUECKUX Pac; BO3MOMK-
Hble NPUYUHLI HACJIEeICTBEHHBIX 3a0oJieBaHWUII, T€HHBIX U
XPOMOCOMHEBIX MYTAIWi; IPUYNHBI YCTOMUUBOCTH 1 CMEHBI
9KOCHCTEeM; HeOOXOAWMOCTH COXPaHeHUA MHOroobpasus
BUIOB;

pewamds 6HOJIOTUYECKYIE 3alaull Pa3HOU CIOKHOCTH;
cocmaénamsv cxemblL CKPeIiuBaHUA, IyTel ImepeHoca Be-
IIEeCTB 1 YHEePIruu B dKOocucTeMax (Ieny NUTaHUA, IUIeBLIe
ceTn);

onucwsl6amsb MUKPOIIPeapaThl KJIeTOK PACTEHUHN U JKHUBOT-
HBIX; IIPEACTABUTEJIeN Pa3HBIX BUAOB II0 MOP(POJIOTHUECKO-
MY KPUTEPUIO; SKOCUCTEMbBI 1 arPO3KOCUCTEMBI CBOEH MeCT-
HOCTH;

8bLABLAMb TIPHUCIOCOOJEHUSA OPraHM3MOB K cpene
obuTaHusg; apoMop@O3bl M MAMOALAITAINN YV PACTEHUN U
HMHUBOTHBIX; OTJIMYMTEJIbHBIE€ IIPDHM3HAKMN MXHUBOI'O (y oT-
IeJIbHBIX OPraHu3MOB); abuMOTHUYECKNe U OUOTHUECKUe
KOMIIOHEHTHI SKOCHCTEM; B3aMMOCBS3UM OPraHW3MOB B
9KOCHCTEMe; UCTOUHUKM MYTareHOB B OKPY:KaloIllei cpeme
(KOCBEHHO); aHTPONOTEeHHbIE M3MEHEHUA B DKOCUCTEMAX
CBOETro peruoHa;



® cpasHusambsb 6uosornyecKue o0bEKTHI (KJIETKY PACTeHU,
KUBOTHBIX, TPUOOB U OAKTEPUl, 9KOCUCTEMbBI U aTPOIKOCHC-
TeMBbl); IIPOIlecChl 1 ABJeHUA (aBTOTPOMGHBIN U reTepoTpod-
HBIN CIIOCOOBI MUTAHUA; (POTOCUHTE3 U XeMOCUHTE3; MUTO3 U
Melt03; 6ecIoJioe 1 M0JI0BOe PAa3MHOMKEeHMe; OIIJI00TBOPEHIe
Y OBETKOBBIX paCTeHI/Iﬁ " IIO3BOHOUYHBIX KHMBOTHBIX; BHEIII-
Hee ¥ BHYTPEHHee OIIJIONOTBOPeHUe; (POPMBI €CTECTBEHHOTO
oTbopa; HMCKYCCTBEHHBIII M €CTEeCTBEHHBIII OTOOP; CIOCOOBI
BUA000pA30BaHUA; MaKpPO- WM MHUKPOIBOJJIOIUIO; IYTHU U
HalpaBJIEHUA SBOJIIOIUN) U AeJaTh BBIBOJILI HA OCHOBE CpaB-
HEeHUNS;

® ananu3duposamsv U OUEHUEAMb DA3IUYHBIE TUIOTE3bI
MPOUCXOMKICHUA KUSHU U 4eJIOBEKa; II00aIbHbIe aHTPOIO-
reHHbIe U3MeHeHus B 6uocdepe; sTUYECKHNe acIeKThI COBPe-
MEHHBIX MCCJIeIOBAHNI B OMOJIOTMYECKOM HAYKE;

® ocyuecménamsb camocmoamenbublil NOUCK 6uonozu-
yeckol uH@opmayuu B Pa3IUUYHBIX NCTOUYHHUKAX (yuel-
HBIX TEeKCTaxX, CIIPAaBOUYHUKAX, HAYUHO-IOMNMYJIAPHBIX HU3Oa-
HUAX, KOMIBIOTEPHBIX 0a3ax, HHTePHET-Pecypcax) 1 IpumMe-
HATH ee B COOCTBEHHBIX MCCJIEJOBAHUAX;

MCIIOJIH30BATH MPUOOPETEeHHbIE 3HAHUA M YMEHHUA B IIPAKTH-

YeCKOH eATEeIbHOCTH U IMIOBCEeTHeBHOM KU3HM:
I TPOPUJIAKTHUKN PAa3JIWYHBIX 3aboseBaHuil (MHPEKITMOH-
HBIX, BPOKJAEHHbBIX, HACJIEICTBEHHBIX ), a TaKyKe HUKOTUHOBOI,
AJKOTOJbHON M HAPKOTHUYECKON 3aBHMCHUMOCTHU; IJS OIeHKU
OIIaCHOTO BO3IeMCTBUSA HA OPraHU3M YeJIOBEeKa Pa3JIMUHBIX 3a-
I'PABHEHUI cpenbl; IJIsI OCYMIECTBJIEHUSA JIMUYHBIX HeUCTBUU IIO
3aIUTe OKPYKAIOIIEeHN cpeabl; AJId OI[eHKY DTUYECKUX aCIIeKTOB
HEKOTOPBIX HCCJIedOBaHUII B 00/acTH OMOTEeXHOJIOTUN (KJIOHU-
poBaHU1e, NICKYCCTBEHHOE OILJIOIOTBOPEHNE).

COHNEPXAHHUE YYEBHOH TUCIHHIIJIMHBI
10 kaxacce
(105 u, 3 u B Hemed10; 5 4 — pe3epBHOE BpeMs)
Beenenue (2 u)

Buonorusa kaxk Hayka. Bumosornueckue AUCIUMNJIUHBI, X
CBSABHU C APYTUMHU HayKaMu. ENHCTBO »K1BoT0. OCHOBHBIE CBO-
CTBAa KUBBIX OPraHU3MOB. Y POBHU OpPTraHM3aIlUU KUBOU MaTe-
puu. MeToabl IIO3HAHUSA KUBOM IIPUPOIEI.
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Hemoncmpayuu

CxeMbI 1 Ta6JII/IIH>I, WIIJIIOCTPUPYIOIIINE: IIOHATHIE OuoJioru-
YeCKHX CHCTEM; YPOBHHU OpPraHmM3allnn KUBOM IIPUPOABI; METO-
AbI IIO3HaHUA JKUBOM IIpUpPOabI.

Pazpen 1
BNOJOT'NYECKHUE CUCTEMBI:
RKJETKA, OPTAHHU3M

(52 u)
Tema 1. MOJIEKYJIBI M KJIETKH (12 u)

IMuronorma — Hayka o KjgeTke. VcTopus n3ydyeHUs KJIET-
ku. Kierounas teopusi. Muorooopasue opM 1 pa3sMepoB KJie-
TOK B 3aBUCHUMOCTH OT UX QyHKIHui. KileTka Kak IjejlocTHAS
cucremMa. IIpoKapuoTBl M 3YKapuUOThI. MeTOoAbl M3yUeHUS
KJIEeTKH.

XuMHUYeCKU#A cocTaB KJIeTKu. MaKpo- M MHUKPO3JIEMEHTEI.
Poab nouos B KjeTke u opranuame. Posb Boabl. 'uapoduabHbIe
U rugpodoOHbIE MOJIEKYJIbI.

Buonmomumepsi. PerynaspHble U HeperyJaApHBIE ITOJIH-
MepB5I.

Crpoenune 0eJIKOB. AMHWHOKHCJIOTHI. llemTuaHass CBA3L.
YpoBHU opraHusdanum OEJKOBOM MOJIEKYJbl. Buojormueckue
GyHKIIT OEJIKOB.

Yraesoxgel. Momocaxapunbl: pubosa, mge3oxcupubdosa,
raoKo3a. Jlucaxapuabl: caxaposa, JakrTosa. llommcaxapu-
OBI: KpaxMaJ, MVIMKOTeH, [eJJi0J103a, XUTHH. @YyHKIUN yrie-
BOJIOB.

JIunuapl. XuMHUUecKoe CTpoeHue JuUInAoB. HachbIlieHHbIe
¥ HeHAaCBIIeHHbIe JKUPHbIe KUCJIOTHI. JKuphbl, Bocku, docdo-
annuabl. PYHKIUYA JIUIUI0B.

Hyxneunosble KuciaoThl. CTpoeHMe HYKJIEMHOBBIX KHCJIIOT.
TUbl HYKJIEMHOBBIX KUCJOT. PYHKITNU HYKJIEMHOBBIX KUCJOT.

AT®D, makpospruueckue CBI3MU.

Hdemoncmpayuu

CxeMbl U TAOGJUILI, UJIJIIOCTPUPYIOIINE: 3JI€MEeHTHBINA COC-
TaB KJIETKIU, CTPOEHHE MOJIEKYJ BOAbI; MOJIEKYJ YIJIeBOLOB,
JUTUI0B, 6enkoB, mojaekyn ITHK, PHK u AT®; crpoenue
KJIETOK *KUBOTHBIX M PACTEHHUI, IPOKAPUOTHUUYECKOMN U dyKa-

puoTuUYeckoii KJjeToK. IIpocTpaHCTBeHHass MOJAEJIb MOJIEKY-
asl THE.
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Tema 2. Ki1eTOYHBIE CTPYKTYPBI
M uX (PyHKIUHA (6 1)

Buosnornueckue memopannl. CTpoerre 1 QyHKIIUY IIJIa3Ma-
THUYECKOM MeMOpaHbI.

MembOpauubie opraHouabl. flapo. BakyoaspHasa cucrema
KJaeTKu. Mutoxouapuu. IlimacTuabl.

OnopHo-aBUTaATeIbHAA cHUcTeMa KJeTKu. Pubocomsbl. Kie-
TOYHBIE BKJIIOUEHHS.

Hemoncmpayuu

CxeMbI U TAOJUILI, UIJIOCTPUPYIOIINE: CTPOEHNE IIJIa3Ma-
TUYECKOM MeMOpaHbI, CTPOeHNEe KJIETOK JKMBOTHBIX U pacTe-
HUI, ITPOKAPUOTUYECKON UM ByKapMOTUUYECKOUN KJIeToK. [uHa-
MuuecKoe mocobue «CTpoeHnre KJIETKH» .

Tema 3. O0ecmeueHne KJIETOK dHEepPrueu (8 u)

OOMeH BeIl[eCcTB U IpeBpallleHus SHepruu B KJaeTKe. IloHs-
Tus MeTabojin3Ma, anadonm3mMa, Karadomsma.

WcTouHMKY 9HEPTUM AJIA *KUBBIX OPraHU3MOB. ABTOTPOQEI
U reTepoTpOodHI.

DuKcanusa SHePTUU COJHEUHOT0 CBeTa pPacTeHUuAMU. XJO-
podpuan. Crpoenue xJjopomaacta. Porocunrte3. CBeroBasa
dasza porocuHTeda. Poroaus BoAwsl. TemHoBasa asa GPoToCUH-
Te3a. XeMocuHTe3. PoJb XeMOCHMHTE3UPYIOMIUX OaKTepuid
Ha 3emJe.

Pacmrensenue monucaxapuoB — KpaxMaJia U TJINKOTeHa.
AmnaspobHoe paciienjeHue rJI0K03bI.

Hura Kpebca. OkucaurenbHoe Gochopunsupoanue. Poib
KucJopoga. AspoOnl 1 aHa9POOHI.

Hdemonecmpauyuu

CxeMbl 1 TaOJUIILI, UJIIOCTPUPYIOIIE: OOMEH BEeIeCTB U
IIpeBpalleHus SHEePTUU B KJIETKe; CTPOeHH’Ee XJIOPOIJIacTa;
mporiecc (GoTOCHUHTE3a; CTPOEHNE MUTOXOHAPUH; IIPOILECC XeMO-
cuHTe3a. BrlaeleHne KKCJI0pPOaa BomopocasaMu (B aKkBapuyMe)
Ha CBeTYy.

Tema 4. Hacaencreennasa uagopManus
M peajiM3anusa ee B KiaeTke (14 u)

Benxu — ocHoBa cuenmu(UUHOCTH KJIETOK M OPraHM3MOB.
I'emeTtuueckasa wHopmaliusa. MaTpuUyHBIN IIPUHIIUII CUHTE3a
b6enka. TpaHCKPUIIITHS.
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T'enmerTnuecKkuil Kog 1 ero cBOMCTBA.

Tpaucnoprabie PHK. Buocunres 6enka. Perynamnusa Tpaw-
CKPUIIIIY 1 TPAHCJIAIINHN.

Ynsoenme [THK. Ilpuanuner penamkanuu. OcobeHHOCTHU
penaurkanuu [[HK sykapuor. Tesomepasa.

CoBpeMeHHBIE TPEACTABIEHUA O CTPOEHUHM TeHOB. I'eHOM.
CrpoeHre XpoMOCOM.

T'ennaa nH:KeHepUs.

Crpoenne BupycoB. PazamHoKeHUe BUPYCOB. Bupyc nMmyHoO-
nedpumnura deaosexa. O0paTHaa TPAHCKPUIIIIHI.

Hemoncmpauuu

CxeMbI 1 TaBGJUIBI, UIIIOCTPUPYIOIINE: IPOIlecC pPeIInKa-
IUY; TeHeTUYEeCKUil Koma; 0mocuHTe3 6esJKa; Peryadluio TpaH-
CKPUIIIIUY Y IPOKAPUOT; CTPOEHUE BUPYCa; CTPOeHNEe XPOMOCO-
Mbl. JlmHaMUYecKas MoJeJIb CUHTe3a 0esiKa Ha pudbocoMme.

Tema 5. UHAUBUAYaTbHOE PAa3BUTHE
M Pa3MHOSKeHHe OPraHUu3MOB (12 u)

HeneHne KJIeTOK IPo- 1 9yKapuoT. JKU3HeHHBIN UK KJIeT-
Ku (nHTepdaza u MmuTo3). Paznsl MUTO3a. ['OMOJIOTHYHBIE 1 HETO-
MOJIOTUYHBIE XPOMOCOMBI. AMUTO3.

ITepuonsr oHnTOTreHesa. PasBuTue 3apombiliia KHUBOTHBIX.
HuddepeHInpPoBKa KIETOK. IMOPHUOreHes PAaCTeHUIA.

ITocTambpuoHanmbHOE pas3BUTHE JKUBOTHBIX M PacCTeHUMH.
ArnonTo3. MHOTOKJIETOUHBIM OpPraHM3M KaK equHas CHUCTe-
ma. CrBosioBbIe KIeTKU. Perenepanuda. BsaumopeiicTBue KJie-
TOK B opranmame. KOHTPOJL I[eJIOCTHOCTH opraHusma. Mm-
MYHHUTET.

Meiios. Omnpenenenue moJa y *KUBOTHBIX. IloioBoe u GecIio-
Joe pasMHOKeHUe. CoMaTUUecKe U I0JIOBBIE KJIeTKu. depeso-
BaHUE TAILJIOUTHON U AWUIIJIOUIHOM CTaAWil B KU3HEHHOM ITUK-
jae. ITapreHorenes.

O6pasoBaHMUE IOJOBBIX KJETOK Y JKMBOTHBIX W PACTEHUIA.
OmyofoTBOpEHNE y JKUBOTHBIX U PACTEHUIA.

Hemoncmpayuu

CxeMBl U TAbGIWIILI, WJIIOCTPUPYIOIINE: CTPOEHME TKaHEH
pacTeHUH U JKUBOTHBIX; CIIOCOOBI 6€CIIOJIOTO PA3MHOKEHUA; OII-
JIOOOTBOPEHMe Yy PACTEHUN U *KUBOTHBIX; CTAAUU PA3BUTUA 3a-
POZBIIIa MO3BOHOYHOTI'O JKMBOTHOI'O; IIOCTAMOPUOHAJIBLHOE pas-
Butue. uHammuyeckue mocobus «lenenme Kietku. Murtos u
mMelo3», «'ameToreHnes y "KMBOTHBIX » .
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Pazgen 11
OCHOBHBIE BAKOHOMEPHOCTH
HACJEACTBEHHOCTHA U USMEHYHUBOCTHU
(46 u)

Tema 6. OCHOBHBIE 3AKOHOMEPHOCTHU SABJICHUN
HACJIe[ICTBEHHOCTH (14 u)

HacnencrtBeHHOCTE — CBOMCTBO KUBBIX OpraHu3MoB. ['eHe-
tuka. Pa6orsl I'. Meugeins. 'ubpumgosoruuecKuii MeTOI n3yde-
HUSA HACJIEeICTBEeHHOCTH.

Annenu. 'enotun u GperHorun. [[oMUHAHTHBIE WU PEIECCUB-
Hble IpU3HaKu. EnnHooOpasue ruOpuIoB IIEPBOTO MOKOJIEHUS.
3aK0H pacIlerieHusa. 'OMO3UTOThI 1 TeTePO3UTOTHI.

JurubpugHoe M MOJIUTHUOPUIHOE CKpeIuBaHUA. 3aKOH
He3aBUCUMOTO HAacJemoBaHUs. AHaJIM3UPYIOIIee CKPeIu-
BaHUe.

BzaumogeiicTBue ajyielbHBIX I'eHOB. HellosrHoe JOMUHUPO-
BaHme. KomommHmpoBaHue. BzammozeiicTBue HeaJJIeIbHBIX
reHoB. IlomureHnuble mpusHaku. CTaTucTuyecKas mpupoga re-
HETUYECKNX 3aKOHOMEPHOCTEN.

CuenJyienHoe HacJenoBaHue. Kpoccuurosep. KapTbel xpomMo-
com. CoBpeMeHHBIE METOABI KAPTUPOBAHUSA XPOMOCOM.

HacaenoBanwue, crienyiennoe ¢ moaoMm. MuakTuBamua X -xXpo-
MOCOMBI y caMoOK. IIpu3Haku, orpaHuUYeHHbIE€ IIOJIOM.

Hemoncmpayuu

CxemMbl ¥ TAOJIUIIBI, MIJIIOCTPUPYIOIINE: MOHOTHOPUIHOE U
IUTUOPUIHOE CKPEIIUBAHNSA U UX IIUTOJIOTNUYECKNe OCHOBEI; IIe-
peKpecT XpoMOCOM; HEIIOJHOe NOMHHHPOBaHNE; CIeILIeHHOe
HacJieZOoBaHle; B3amMojelicTBue reHoB. CemMeHa ropoxa c pas-
HBIM )eHOTHUIIOM (TJIagKlie, MOPIITUHUCTBIE, JKeJThie, 3eJIeHbIe).
Huuaammuyeckue mocobus «MoHOrmOpuaHOE CKpEIuBaHUE>»,
«[IurubpugHOE CKPEINIuBaHUE » .

Tema 7. OCHOBHbIE 3aKOHOMEPHOCTHU SABJICHUI
HU3MEHUYUBOCTH (12 u)

VsMeHYBOCTE — CBOMCTBO KUBBIX opraHusmMoB. Hacien-
CTBEeHHasA U HeHacJeICTBeHHasdA M3MeHUYMBOCTh. KoMOMHATUB-
Hasd N3SMEHUYUBOCTbH.

MYTaLLI/IOHHaH N3MEHYVBOCTb. FeHOMHI:Ie, XPOMOCOMHBEIE,
reHHble MyTaluu. ['eHepaTHUBHBIE M COMATHUYECKIE MYTAI[UH.
3axoH romoJgornyeckux psagos H. V. Basusosa.
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Buesanepras HacaeactBeHHOCTh. MutoxoHapuajibHbIE U
XJIOPOILJIaCTHBIE T'€HBbI.

ITpuuunabl BOSHUKHOBeHUs MyTanuii. MyrareHHble (haKTO-
PBI Cpeabl. OKCIepUMEeHTAIbHBIN MyTareHes.

BsaumogeiicTBue renoTuma u cpenbl. KauecTBeHHBIE U KOJIN-
yecTBeHHBIe npu3dHaku. Hopma peaxkmum npusHaka. Mogudu-
KaIlOHHAas N3MEeHUYUBOCTh.

Hemoncmpayuu

Cxembl, TabauIilbl, ororpadpmm M KOMHATHBIE pACTeHUd,
WJLIIOCTPUPYIOIHE: Pa3JnudyHble MyTanuu (pasHble ITOPOIbI
cobakK, YaCTUUYHBIN albOMHM3M 1 HeoOBIUHAs (opMa JIUCTHEB
Yy KOMHATHBIX PACTeHUH, €CIU €CTh BO3MOMKHOCTL — KYJBTY-
pPBl MYTAHTHBIX JIMHUN IPO30(MJIbI); MEeXaHU3M XPOMOCOM-
HBIX MYTAIWil; MOAUPUKAIMOHHYI0 M3MEHUMBOCTH; I[€HTPHI
MHOT000pasusa W IIPOUCXOKIEHUSA KYJbTYPHBIX PAaCTeHUI.
T'epbapubiii MaTepuas 3JaKOB C I'OMOJOTHUYECKON M3MEHUYH-
BOCTBIO (OCTHCTBIE, 0€30CThIEe, BHICOKME, KapJIMKOBBIE pacTe-
HUA U T. I.).

Tema 8. 'eHeTUYECKHUE OCHOBBI HHIUBUIYAJIHHOTO
pasButuda (10 u)

DPyHKIIMOHNPOBAHYME T'€HOB B X0Jle MHANUBUAYAJIBHOTO pas-
Butuda. Herepmunanusa u nu@depennuposka. luddepeninu-
aJbHAs aKTUBHOCTH IeHOB. [leficTBue TeHOB B 3MOpHOTeHe-
3e. IlepecTpoiiku reHoma B oHTOTeHe3e. IMMyHOTrI00yIMHO-
Bble TeHBbI MJeKonuTammux. MoOujibHbIle TeHEeTUUYECKUE dJIe-
MEHTHI.

MuoskecTBeHHOE OelicTBUE I'eHOB. JleTaJabHble MyTaI[UN.

Hacaenosanue nquddepeHIIIPOBaHHOTO COCTOAHUSA KJIETOK.
XuMepHBIE U TPAHCTEHHBIE OpraHu3Mbl. KJioHMpOBaHUE.

T'emeTuuecKkre OCHOBBI IOBeJleHUs. I'eHeTMUYeCKUEe OCHOBBI
CIIOCOOHOCTU K O0yUYEeHHIO.

demoncmpavyuu

CxeMblI 1 Ta6JII/IH,I)I, NJIJIIIOCTPUPYIOIIe BBaHMOHEﬁCTBI/Ie re-
HOB 11 MeXaHN3M XPOMOCOMHBIX MYTaHKﬁ.

Tema 9. 'emHeTuka yesoBeka (10 u)

Meroabl n3yUYeHUA reHETUKHY YesioBeKa. Biusuensr. Kapuo-
THUII YeJIOBeKa 1 XPOMOCOMHEIe 0oJie3Hu. KapTupoBanue Xpomo-
COM 4YeJIOBeKa. BO3MOMKHOCTHU JIeUeHUA U MpeAyIpe;KIeHnsa Ha-
CJIeICTBEHHBIX 3a0ojeBanmuii. MeanKo-reHeTHYEeCKOe KOHCYJIb-
THUPOBAHUE.
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Hemoncmpayuu

CxeMbI u Ta6.HI/II.H:>I, HJIJIIOCTPUDPYIOIIIEe nccjaeJOBaHUA B 006-

Jactu OwmorexHoJoruu. [[uHamMmueckue mocobus «I'eHeTmKa
TPy Kposu», «HacaemoBaHue pesyc-paxTopar.

IlpumepHbLil cnucok nabopamopHbLx pabom

1. ObuapysxkeHre OMOIIOJINMEPOB B OMOJIOTMUYECKIX O0bEeKTaxX.
2. BeIflesienne Ne30KCUHYKJIEONPOTENIa U3 TKAHN CeJIe3eHKU

(meuenu). KauecrBennasa peaknusa Ha [ITHE.

3. Karanmuruueckas aKTHUBHOCTD Q)epMeHTOB B KHUBBIX TEKa-

HAX.

4. YCcTpPOMCTBO CBETOBBIX MUKPOCKOIIOB U TEXHUKA MUKPOCKO-

5

IHUPOBAHUS.
OCo0EeHHOCTH CTPOEHHUSA KJIETOK IIPOKAPUOT W 3YKAPUOT.
Kaerku pacTeHU# U »KUBOTHBIX.

6. CrpoeHue KJyeTKu. Pazmepsl KJIETOK ¥ BHYTPUKJIETOUHBIX

CTPYKTYD.

7. PusnosiornyecKue CBOHCTBA KJIETOUHOM MeMOpPaHbI.
8. UsyueHnne MoOp@OJOTHMH U HOJACUET XPOMOCOM Ha BpeMeEH-

HBIX IpernapaTax u3 KOPenikoB KOPMOBBIX 0000B.

9. XpomocoMbI MJeKonuTamIinux. Kapuorui.

10.
11.
12.
13.
14.

15.

16.

T'uranTcKkue XpPoOMOCOMBI B CJIIOHHBLIX JKeJjie3aX JUUNHOK
KoMapa XupoHoMmyca (MOTBLIA).

MuTos B KJIeTKaxX KOpeIrKa JyKa.

Nayuenne meiio3a B IbIJIBHUKAX IIBETKOBBIX PACTEHUN.
Metiio3 u pa3BuUTHE MYKCKUX IOJOBBIX KJIETOK.
Cnepmarorernes u oBoreHes. CTpoeHUE MOJIOBBIX KJIETOK.
HauanbHbIe cTaguu Apo0ieHUA ANIEKJIETKHA.

Iposoduira Kak O0BEKT TeHeTHYECKHUX HCCJIEeTOBaHUIMA.
ITocTaHOBKa MOHOTHMOPUIHOTO ¥ JUTHOPUIHOTO CKpPeInBa-
HUMN.

Ananus Hac/JieJOBAaHUA B IIEPBOM IMOKOJIEHUYN MOHOTHOPHUI-
HOTO M AUTMOPUAHOrO KperiuBauuii. IlocTaHOBKaA OIIbITA
Ha HacJeJoBaHUe, CIeIlIEHHOe C II0JIOM.

17. AHaaus HacjleIoBaHHSI BO BTOPOM IIOKOJIEHHMH MOHOTHO-

puaHOro M AUTHMOPUAHOTO CKpelnuBaHuii. AHajans3 Hacje-
JOBaHHNS B IIEePBOM IOKOJIEHUM IIPHU3HAKOB, CIEILIEHHBIX
¢ moyioM. IlocTaHOBKA OMNBITOB Ha CIEIJIEHHOE HAacJemo-
BaHUe.

18. Anajus HacJaeg0BaHUs BO BTOPOM IIOKOJIEHUU IIPU3HAKOB,

CIOEIIJIEHHBIX C IIOJIOM. Ananus CIIEeIIJIEHHOI'0 HacJegoBa-
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HIS B IepBOM IIOKOJIeHHM. IlocTaHOBKA OmbITA Ha KpPOC-
CUHTOBEP.

19. 'eHOMHBIE 1 XPOMOCOMHBIE MYTaIlUN.

20. Pemrenne reHeTmuecKMX 3aJad HA MOHO- U TUTMOPUIHOE
CKpeIlluBaHusd, CIleIlIEHHOe HacjeqoBaHe, HaclieJoBaHUe,
CIleILJIeHHOe C II0JIOM, B3auMO/JeCTBIE I'eHOB.

21. Kapuorum yesoBeKka. XpOMOCOMHBIEe 00JI€3HU YeJIOBEKA.

22. CocraBjieHre POJOCJIOBHBLIX U UX aHAJIU3.

23. I3MeHUYMBOCTD, IIOCTPOEHNE BAPUAIIMOHHOI0 Psga 1 Bapua-
IMOHHON KPUBOI.

11 kmace
(105 4, 3 u B HemeJ10; 3 U — pe3epBHOE BpeMs)

Paznes 111
IBOJIOIINA OPTAHUYECKOI'O MUPA

(66 9)

Tema 10. BOBHUKHOBEeHUE M Pa3BUTHE
9BOJIOIIMOHHOM O0MoJoruu (10 u)

BosHuKHOBeHME U Pa3BUTHE DBOJIOIIMOHHBIX UIEH. IBOJIO-
nuoHHaa Teopuda K. B. Jlamapka. JKusubp u tpyasr Y. Hap-
BuHa. OCHOBHBIE IIPUHITUIIBI S9BOJIOINOHHOI Teopunu lapBuHa.
dopMupoBaHUEe CHUHTETUUYECKOM TeOpUH 3SBOJIOIHK. PaboThl
C. C. YerBepurkoBa u U. U. llImansraysena. IlameonTosoru-
yecKme, OuoreorpaguuecKkme, CpaBHUTEJbHO-aHATOMUYECKUE,
SMOpPUOJIOTUYECKE U MOJIEKYJAPHBLIE CBUAETEJILCTBA 9BO-
JIIOIIUU.

Hemoncmpayuu

CxeMbl, TabauIlbl 1 poTOorpapuu, UILIIOCTPUPYIOIue: Gop-
MBI COXPAaHHOCTH MCKOIIA€MbIX PACTEHUN 1 JKUBOTHBIX; aTaBU3-
MBI ¥ PYAUMEHTHI; aHAJOTUYHbIE U TOMOJIOTUYHBIE OPTaHbl; 0~
Ka-3aTeJIbCTBa 3BOJIIOIMU OpraHmyeckoro mupa. llameonTtoJsio-
TUYeCKue KOJJIEKIUN.

Tema 11. MexaHU3MBbI IBOJIOIUH (28 1)

ITonynanusa — saeMeHTapHAS eUHUIIA DBOJIONNN. BHyTpU-
BH0OBas N3MEHUYUBOCTh. ['eHeTHUYeCKas CTPYKTYpa IIOMYJIAINIA.
YpaBHeHue u 3aKoH Xapau — Baiinbepra. Myraiuu Kak NCTOU-
HUK TeHeTHYEeCKOl M3MeHuUmBOCTHU momyadarnuii. CaydaiHbie
mpoiliecchl B monyaAanuax. [lpeiid reuos. IlonyadanuouHbie BOJI-
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HbI. Boppba 3a cyliecrBoBaHme. EcTecTBeHHBIH OTOOpP — Ha-
npaBaAIui hakTop dBoaonu. POPMBI €CTECTBEHHOTO 0TOO-
pa. ITosoBoii oT60op. AmanTanusa — pe3yJabTaT €CTECTBEHHOTO
or6opa. Murpamnunu Kax pakTop 9BOJIIOIUH.

ITomarue Buza. Kpurepuu Buga. IlyTu BumooOpasoBaHms.
AnjonaTpuyecKoe U CUMIIATPUUYECKOe BUJ000pa3oBaHUeE.

Mukpo- u mMaxposBoJsiroliusa. I'eHeTHUeCKUe U OHTOTEHETH-
yecKMe OCHOBHLI 9Boonny. HanpaBiieHus 9BOJIIOIUN. ApoMOp-
dos, uamoaganTanmuAa M oO0IIad AereHepanus. [[uBepreHIud,
KOHBEPIreHIIUA U IapajlyieIn3M. DHoJIOTMYeCcKHil Iporpecc.
Ennnsoe n1peBo :X1U3HM — pe3yJbTaT 9BOJIIOIUMN.

Hemoncmpayuu

CxeMbl, Tabaunsl u Gororpadun, UIITIOCTPUPYIOIINE: IBU-
JKYIIMe CUJIBI 9BOJIIOIUM; ABMMKYITUN W CTaOUINSUPYIONTUI
oTO0Op; BO3HMKHOBEHUWE M MHOroo6pasme MIPUCHOCOOJIeHUM
y opranusMoB (KaKTyCOB, OPXHUAei, MOPCKUX MJIEKOIIUTAIOITNX
U T. I.); 00pasoBaHMe HOBBLIX BUIOB B IPUPOe; reorpaduuecKoe
1 9KOJIOTUUECKOoe BUA000pasoBaHme; (pOpPMbI dBOJIOITUU — U~
BEPreHINI0, KOHBEPTEHIINIO, TaPAJIIEIU3M; ITyTHU 9BOJTIOINN —
apomopdo3, HMAMOAmAIITAIINIO, AereHepalnio; OCHOBHBIE apo-
Mop}ho3bl B SBOJIOIIUYN PACTEHUWIHl M KUBOTHBIX; JBOJIOIHIO
PacTUTEIHLHOTO U KMBOTHOTO MUPA.

Tema 12. BOBHUKHOBEHHE U Pa3BUTHE KU3HU
Ha 3eme (10 u)

Cymaocts KusHu. OmpenesieHUs KMBOTO. I'MIOTE3HI BO3-
HuKHOBeHUA XusHu. OneiTel ®@. Pequ u JI. Ilactepa. CoBpe-
MEeHHBIE IIPEeCTABIEHNS O BOSHNKHOBEHUH YKU3HMU.

ATrMmochepa gpeBHeir 3eMin. AOGUMOTeHHBINI CUHTE3 OpTraHU-
yecKkux BerrecTB. O6paszoBaHMe M SBOJIIONUA OMOIIOJNMEPOB.
Posns IHK u PHK B 06pasoBaruu cucreM ¢ 00paTHOM CBA3BIO.
O6pasoBaHue U 9BOJIOIUA OMoJormueckux memOpaH. O6paso-
BaHUeE MIEPBUYHBIX TeTePOTPOPOB.

Nayuenune ncropuu Semuu. IlameonTosorusa. MeToasl reoxpo-
Hosoruu. Mismenenue Kiammara Ha 3emie. [Ipefid) KOHTUHEHTOB.
PasBuTue ;xusuu B Kpunrosoe. CuMmOnoTruecKas Teopus o0paso-
BaHUs dYKApPUOT. BeObIiKka pasHoobpasusi KUBOTHBIX B KOHIIE
IIpoTepo30si. PazBuTue opranuyecKkoro Mupa B maJjieo3oe. PasBu-
THe "KU3HU B Me3030e. PazBuTue }KM3HU B KalTHO30€.

Hemoncmpayuu

CxeMbl U TabJauWIlBl, MJLIIOCTpUpPYyIOINUe (Jopy u dayHy
MIO3JHEro MPOTePo30s, I1ajie030sd, Me30305, KaiH030s (JIegHM’-
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KOBBI# mepuon). McKomaeMble OCTAHKY JKMBOTO — OKaMeHeJoc-
TH, OTHEYATKY (IAJIEOHTOJOTNUYECKaA KOJIJIEKIINA).

Tema 13. BO3BHUKHOBEeHHE U Pa3BUTHE YeJIOBEeKa —
aHTponoreHe3s (10 q)

MecTo uesoBeKa B cucTeMe XMUBOro mmpa. CpaBHUTEILHO-
Mop(oJsIornuecKe, STOJOTHUYECKIe, [TUTOTeHeTUUYeCKre 1 MO-
JeKYJAAPHO-0MOoJoTUUeCKHe JOKa3aTeJIbCTBa POACTBA YeJoBeKa
¥ YeJIOBEK0OOOpPa3HbIX 00€3bsH.

ITameonToMOrnuecKre JaHHBIE O IIPOUCXOMKAECHUN U DBOJIO-
U1 ITPeJKOB UesioBeKa. ABcTpaisonuTeKku. IlepBrie mpeacTasu-
Tesau poxa Homo. Heangepranbckuii uesioBek. MecTo Heangep-
TAJIbIEB B 9BOJIIOINY YeJoBeKa. KpoMaHbOHIIHI.

Buosornueckue ¢axkTopnbl sposonmun uegaoBeka. Commaib-
HbIe (paKTOPBI SBOJIIOIINN UeJIOBeKa — MBINLJIeHNe, PeUb, Opy-
IUHHAA JesTeJIbHOCTh. POJIb conuaabHoil cpeanl B (hpopMupoBa-
HUU YeJIOBeUeCKUX UHANBUAYYMOB. CoOTHOIIIeHME OMOJIOTHYeC-
KHX U COI[MAJIbHBIX (PAKTOPOB B 9BOJIIOI[NI YeJIOBEKA.

YesmoBeueckue pachbl. Poab ma3oaAnuu B (popMHUPOBAHUU
PacoBBIX IPU3HAKOB. KPUTHKA PACUCTCKUX TEOPUIA.

Hemoncmpauyuu

CxeMbI ¥ TabJIUIIBI, MILTIOCTPUPYIOIIE: IPENIIIeCTBEHHUKOB
yeJi0BeKa (aBCTPATIOMUTEK , HeaHIepTajell, KpoMaHbOHeI); Opy-
Iusd TPyda YeoBeKa yMeJoro, HeaHAepTasablla, KPOMAaHbOHIA
(9KCIO3UIIMM MECTHOTO KpaeBequecKoro myases). [lameosnuTu-
YyecKoe NCKYCCTBO (PeIpPOoayKIINY IPOU3BEeIeHU TePBOOLITHBIX
XYIOOKHUKOB).

Tema 14. CeleKIIua 1 OMOTEXHOJIOIrNd (8 u)

CeJlekIua KaK Ipollecc U Kak Hayka. OmomMalllHIBaHUE KaK
HepBBIN 3Tan cejeKnuu. 1[eHTphl MPOUCXOMKIEHUSA KYJIbTYpP-
HBIX pacTeHuii. IIpoucxokgeHue ITOMAIIHUX KHUBOTHBIX U
IMEeHTPhI X OJOMAIITHIBAHUS.

HNckycerBenubiii or60op. MaccoBuIi M MHAUBUAYAJIbHBIN
oT6op.

fIBileHMe reTepos3uca U ero IPUMeHeHHe B CeJeKI[UH.
HNcnonb3oBanme IUTOILIA3MATUUYECKON MYIKCKOH CTEPHJIBHO-
ctu. Ilonunaonansa u oTgajJeHHaA rHOPUAN3AIISI B CeJIEKI[UN
pacTeHnii. JKCIePUMEHTAJbHBIII MyTareHe3 M ero 3HaueHIe
B CEJIEKI[UU.

Kinerounasa nHyKeHepusa U KJIETOUHASA CEJEKIIUA. X POMOCOM-
Has nH)KeHepusd. [IpuMeHeHe reHHON MHIKeHEePUN B CeJIeKINII.
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KpynaomacuiTadbuas cesieKIus dKUBOTHBIX .
Venexu ceneKmun.

Hemoncmpayuu

CxeMbI U TAOJIUIBI, NJLJIIOCTPUPYIOIIE: METOAbI CeJeKI[I;
CeJIeKIINIO PACTEHUN U KUBOTHBIX; YCIIEXHU CEJIEKI[UH; NCCIIEI0-
BaHUA B 00J1aCTU OMOTEXHOJIOTUH.

Pazgen IV
OPTAHHU3MBI B 9KOJIOTHYECKHNX CUCTEMAX
(36 u)

Tema 15. OpraHu3mMbl M OKpYy:Kaoniasa cpeaa (14 1)

BsaumooTHOIIIeHUA OpraHW3Ma U CpPelbl. JKOJOTUUYECKUe
daxTopbl. 3aKOH ToJIepaHTHOCTH. IIpuciocobdaenuocTs. ITomy-
JAUA Kak mpuponHas cucrtema. CTpyKrypa monyaanuii. Hu-
HaMuKa monysanuii. sKusHeHHbIe cTpaTeruu. Bug Kak cucre-
Ma HONyJaAnuii. JKoJornueckas Humia. sJKusHenHbie (GOpPMBbI.

Hemoncmpayuu

CxeMbI 1 TaOJUIIBI, NJIJIIOCTPUPYIOIINE 3KOJOTHUeCcKMe (PaK-
TOPBI U X BJNAHNE Ha OPraHMU3MBbI.

Tema 16. Coo01IecTBa U 3KOCHCTEMBI (12 u)

Coo0111ecTBO, 9KOCHUCTEMA, OMOIeH03. KOMIIOHEHTBI 9KOCHC-
TeMbI. JHepreTudyeckue cBsa3u. Tpoduueckue cetu. IIpaBuio
SKOJIOTUUYECKOM mupaMuabl. MeXBUIOBbIe M MEKIIOIYIAIIMOH-
HbIe B3aMOIeliCTBU B 9KocucTeMax. KoHKypeHIusa, cuM0103,
AJILTPYU3M.

IIpocTpaHcTBeHHAsSI CTPYKTypa coobiecTB. J[MHAMUKA KO-
cucrem. Craguu pasBuTud d3Kocucrembl. CyKiieccusa. ¥ cToiyuu-
BOCTBb DKOCHCTEM. 3eMJjefeJbuecKrie 9KOCHUCTEMBbI.
Hdemonecmpauyuu

CxeMbl M TAOJUILI, HUJIJIOCTPUPYIOIINE: Pa3JIUUYHBIE KO-
CHCTeMBbI; TPo(pruecKre YyPOBHU SKOCHUCTEMBI; IHUIIEBLIE Il
U CeTH; SKOJIOTUUECKNe NUPAMUILI; MEKBUI0OBLIE OTHOIIICHIS;
KPYTOBOPOT BEIECTB U IIPeBpAaIlleHNs SHEePruu B 3KOCHUCTEME;
cykneccuu. [[uHamMmuuecKkue mocoous « TUmuuHbie OMOIeHO3BI» ,
«ATpOoIIeHO3» .

Tema 17. Buocdepa (6 1)

Buochepa. Yuenue B. V1. Bepuanckoro o 6uochepe. BuoMsbi.
+KuBoe BelecTBO 1 OMOTEOXMMHUECKUE KPYTOBOPOTHI B GMO-
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cepe. Buochepa u uesaoBek. I'1o0abHBIe AHTPONOTEHHEBIE
uamMeHenusa B Omoc@epe. IIpobiema ycTOMUYMBOrO Pas3BUTHUS
6uocdepsnl.

Hemoncmpayuu

CxeMbl U TAOJUIIBI, UJJIIOCTPUPYIOIHME: CTpoeHue Ouocde-
PBI; KPYTOBOPOTEI YIJIEPOAa, a3oTa, ochopa 1 Kucaopoza.

Tema 18. BuojJornuecxkue oCHOBBI
OXPpaHBI MPUPOIHGI (4 4)

CoxpaneHne U mojaep:KaHUe OMOJIOTMYECKOTO pasHoobpa-
3us. [IpyunHbI BEIMUPAHUSI BUAOB 1 monyiaanuii. CoxpaHeHue
reHodoHza u perHTpoAyKIUA. CoxpaHeHue sKocucTeM. BroJo-
TMYECKUI MOHUTOPUHT U OMOMHAUKAIINA.

Hemoncmpayuu

Cxembl W TaOJUIBI, HMJIJIIOCTPUPYIOIKe: OmopasHoodpa-
31e; MOCJEeICTBUSA HesATEeJbHOCTH UYeJOBEeKAa B OKPYIKaroIlei
cpelie; peIkue UM ucuesamolnue BuUAbl. Kapra «3amoBegHUKN
U 3aKasHuku Poccum». [IuHamMuueckoe mocobue «Buocdepa
¥ YeJIOBEK».

IlpumepnbLii cnucok
nabopamopHbLx pabom

1. AHanmu3 TeHeTHYeCKON M3MEHUMBOCTH B IIOMYJAIUAX IO-
MaIlTHUX KOIIIEK.

2. HabaroneHue u onucanue ocodeil Buaa 1o MOpP(oIornuecKo-
My KpuTepuio (repbapuu, KOJJIEKIIUN HACEKOMBIX).

3. BrisgBieHMe M3MEeHUYHMBOCTH y ocobeii omHoro Bujma (rep-
Gapuble 00pas3Iiibl, HA0OOPEI CeMAH, KOJLIEKIINN HaCeKOMBIX
U T. I.).

4. NsyueHue pasHoOOpasus MEJKUX ITOUYBEHHBIX UJIEHHCTOHO-
I'MX B Pa3HBIX 9KOCHCTEMAaX.

5. BoageiicTBue uesoBeKa Ha BOAHYIO Cpely M 3arpssHeHUe
GeperoB BomoeMoOB (11osieBasa pabora).

6. OnucaHue 9KOCHCTEM CBOEIl MeCTHOCTHU (BUIOBAs U IPOCTPa-
HCTBEHHAasA CTPYKTYpa, Ce30HHbIe U3MEHeH!s, HAIUYNe aHT-
POIIOTEeHHBIX U3MEHEeHUI).

7. Onucanue arposKOCHCTEeM CBoeii MecTHOCTH (BUAOBAA U
IPOCTPAHCTBEHHAA CTPYKTYPa, CE30HHBbIE UBMEHEeH U, HAJIU-
Yyre aHTPOIOTeHHbIX N3MEHEeHU).

8. HccienoBanue M3MeHEHUH B DKOCHCTeMax Ha OHoJiormyec-
KUX MoJeaaX (AaKBapuyMm).
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1

2
3
4
5
6
7
3
9

INlpumepnovie memovL 0N U320MOEAEHUA
Ha2AA0HbBLX NOCOOUlL
(cxemwuL, nrakamsvL, cmeHnza3emul)

. BuoTrexHosoTUY U UX IPUMEHEHNE B CeJeKIINN MUKpPoopra-
HU3MOB, PACTEHUI U JKUBOTHBIX.

. MHOTOOOpasue HOPHUCIIOCOOJIEHUN K cpele OOUTaHUS y pac-
TEeHUHN U JKUBOTHBIX.

. CpaBHUTENIbHAA XapaKTepHUCTHKa 0co0eil pas3sHBIX BUAOB
OJIHOTO POJa II0 MOP(OJIOTUUECKOMY KPUTEPUIO.

. CpaBHEeHUe IPOIECCOB CUMIIATPUUECKOTO U aJIJI0IaTPUUIec-
KOT'0 BUZ000pPa30BaHuA.

. CpaBHUTeIbHASA XapaKTEePUCTUKA MHUKPO- U MaKPOIBOJIIO-
UH.

. CpaBHUTeNbHAS XapaKTEePUCTHUKA OyTell M HaIpaBJeHUMH
9BOJIIOIU .

. ApoMop(}03EI ¥ pacTeHU U JKUBOTHBIX.

. Uagnoanmanranuu y pacTeHUH U JKUBOTHBIX.

. IIpucnocob6ieHre "KUBOTHBIX U PAaCTeHUIl K BJIUSHUIO Pas-
JIMYHBIX 9KOJIOTHYECKUX (DaKTOPOB.

10. CocraBiieHUE CXeM IIEpPEHOCA BEIIeCTB U 3HEPTUU B 3KOCHUC-

11

1.
2.
3.
4.

5.
6.

1.

TeMax (ITUINEBLIX ITemeil u ceTein).
. CpaBHUTeNIbHASA XaPAKTEPUCTUKA DKOCUCTEM U arpPOdKO-
CHCTEeM.

IlpumepHnble memblL IKCKYpPCcUull

Cmtoco6bl pa3MHOKEHUS pacTeHuil B mpupoae (OKPeCTHOCTU
IITKOJIBI).

M3MeHYNBOCTh OPTaHu3MOB (OKPECTHOCTHU IITKOJIBI).
Muoroo6pasue BumoB. Ce3oHHBbIe M3MEHEHHA B IPUPOIE
(OKpecTHOCTH INMKOJIbI, MECTHBIM KpaeBeqUeCcKUl MYy3ei,
300MapK).

Muoroo6pasue COPTOB PACTEHUN M IOPOJ KUBOTHBLIX, METO-
OBl WX BbIBeJeHUs (CeJeKIMOHHAA CTAHIWSA, IJIeMeHHasd
(hepMa MM CEIBCKOX03sICTBEHHAA BHICTABKA).
EcrecTBeHHbBIE U UCKYCCTBEHHBIE SKOCUCTEMBI (OKPECTHOCTHU
IITKOJIBI).

MN3MeHUNBOCTD YV JKUBOTHBIX (3KYKHU, 0a00uKM) (KOJJIEKITUU
KpaeBequecKOoro My3es).

Ilpumepnovie memuvL duckyccuil

Pagiuumble T'UIIOTE3bI BO3HUKHOBEHUS KM3HU Ha 3emJie
(A. U. Onapun, H:x. Xongeiiu, B. 1. Bepuaackuii, C. Ap-
pennyc).
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2. Tpaucrenes — 0OIacHOCTDL peajibHAA NI MHUMA?

3. KioHupoBsanue ueIoBeKa KaK dTUUYECKAasa IIpodaeMa.

4. MOKHO JIM IPEeSOTBPATUTHL IJIOOAJBHYIO JKOJIOTHYECKYIO
raractpody? (Crnacer qu mac Kuorckuii mpoTokon?)

1.

10.
11.
12.

13
14.
15.
16.
17
18.
19.

20.
21.
22.
23.
24.

25.
26.

30

Ilpumepnbie memvbL pepepamoé
u 0doknados

JKusus B sKCTpeMAaNbHBIX YCJIOBUAX (9KCTPEeMOMUIbHBIE
apxen).

YTo TaKoe IPUOHBKI.

Kaxk 6pL1a pasragana crpykrypa JJTHEK.

IBOJIIOIUA TeHETUUYECKOT0 KOJa: IIOMEeX0YCTONUYNBOCTb.
Yro Takoe «OeJIKU TEIJIOBOIO IIIOKAa» .

Yro BpamiaeTcs B KJeTKe: NpoToH-zaBucuMasa ATdcuura-
3a — DJIEKTPUYECKUH MOTOP OaKTepuii.

XeMoaBTOTPO(HBIE JKUBOTHBIE — BECTUMEHTU(MEPHI.
doTompIxaHUe.

JIuHaAaMUYHBIA TeHOM: MOOMJIbHBIE TeHeTHuUYecKue »sJje-
MEHTEI.

3aameHurtbie oBeuku Hosau u [Tommu.

TpaHcreHHBIE pACTEHUA.

CMOKeT JI1 4eJI0BEK BOCCTAHABJINBATH « ICIIOPUYEHHBIE» MU
yTpaueHHbIe opraubl? IlepcleKTUBLI MCIOJIb30BAHUS CTBO-
JIOBBIX KJIETOK.

«Camypalickas 3TUKa» KJIETOK — aIoIITO3.

CuamMcKue 0JIU3HEIBI.

Kak «HOKayTUpPYIOT» T'eHbI.

HanpaBsieHnHbINT MyTareHes.

TpaHcreHHbBIE KUBOTHBIE. [[J1s1 YeTo OHU HY KHBI?
Cropupussl MUTOXOHAPHUAJIBLHOTO TeHOMA.

MoiekyaapHasa OMOJOTUA M KPUMHUHAJINCTUKA: KaK HMIEH-
TUPUITNTPOBAJIU OCTAHKY I[aPCKOM CEeMbH.

MonexkyasapHas OMOJOTUA U NCTOPUS: PacceJeHre YeJIoBeKa
o 3eMJie, IPOUCXOKIeHNEe Aa00pUTeHOB AMEPUKH.

Kak nmobeguts pak.

IlepcrekTUBLI JJeUueHUA HAaCJIeACTBEHHEIX 00JIe3Hel .

YTo MOMKET eCTeCTBEHHBIII 0TOOP: YAWBUTEJbHBIE IPUCIIO-
co0JIeHUS Y OPXUAeii, HACeKOMBIX M ITHII.

PogocioBHOE APEBO BCETO sKUBOT0: PEe3YIbTATHI MOJEKYJIAP-
HO-TeHeTHYeCKUX MCCJIeTOBaHMIA.

Kak usmenmnica kaumat Ha 3emie 3a 4,5 Muaauapsa Jier.
CyirecTByeT Jii BHe3eMHAas JKU3HDL?



27. Posb cuMb1o3a B 9BOJIIOIIUA M.

28. Yro Takoe reHOMUKA.

29. I'moGanbHBIEe KATACTPOMHI B UCTOPUU 3EMJIHU.

30. MeyioBOIi SKOJOTMYECKUN KPH3MC: yAap M3 KOCMOCa WJIHN
BYJKaHUYECKOe N3BepIKeHue?

31. JKuUBOTHEIN MUP BeHACKOIO IIePHoa.

32. I1epBOIPOXOAIIHI CYIIIH.

33. IlepBbie 3aBoeBaTEJN BO3AYXA.

34. jJKuBble uckomaemMsIe.

35. ApxeomnTepukxc.

36. MojyexkyaApHad HIaJIeOHTOJOTHUA.

37. UeMm 00e3bsTHA OTIANYAETCS OT UEJOBEKA.

38. «MuroxouapuanbuHasa EBa»: MoOJIeKyJsSpHaAA OHUOJOTUA U
MIPOUCXOKIEHIE YeJIOBEeKa.

39. Kak »Xxuj HeaHIepTaJIbCKUNA YeJIOBEK.

40. Mayrau — cKaskKa 1 peaJibHOCTh.

41. KyabpTypHBIE PACTEHUA U UX IUKUE IPEIKHU.

42. «3eeHasd PEBOJIIOITUAI» .

43. ITouemy Ham0 COXPaHATL OMOpas3HooOpasue.

44. ;JKuBOTHBIE, YHUUTOXKEHHbBIE UEJIOBEKOM.

INpumepHnbie memovlL 00K1a008
Ha ucmopuiecKue membvl

—

. «XpaM IIPUPOILI»: DBOJIOIMOHHLIE UAEW B M0osMe dpasMa
HapsBuHa.
. IBOJIIOIUS 9BOJIIOIIMOHHBIX UOEH.
. vKusub u TBOpuectBO K. B. Jlamapka.
. vKusub u TBOpuUecTBo JI. ITacTepa.
. JKusus u rBopuectBo I'. MeHmens.
. vKusub u TBOpuUecTBO Y. [[apBUHAa.
Kpyrocsernoe mnyremecrBue Y. Ilappuma Ha KopabJie
«Burab».
8. JKuzup u TBOpuecTBOo H. V1. BaBmioga.
9. Cynnba remetuku B Poccuu.
10. Pycckue 6uoaoru — HobesieBcKue JaypeaTsl.

O Ot W
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O apBuu Y. IlyremecTBue Ha Kopabiae «Burias» / Y. Ilap-
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I'puu H. Buosorus. B 3 r. / H. I'pun, ¥. Crayr, I. Taii-
Jgop. — M.: Mup, 1990.

EcsxoB K. I0. Ucropus 3eman u KU3HM HA Heii: OT Xao-
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Menuuxos B. M. Akcuombl o6umosoruu/ B. M. Menuu-
KoB. — M.: 3uanue, 1982.

Menguaukos B.M. Buonorusa: ¢gpopMbl 1 YPOBHU KMU3-
HU: Tocobue ajia yuamuxcsa / B. M. MenuukoB. — 2-e usn., me-
pepa6. — M.: ITpocsemtenue, 2006.

Oo6miasa omosorusa: yueb. gaa 10—11 xi. obigeobpasosar.
yupexaeHuii: mnpodui. ypoBeHb: B 2 u. / mox pexn. B. K. Ilywm-
gHoro u I'. M. eimimuna. — 6-e usn., mepepad. — M.: IIpocse-
mienue, 2006.

JKypuaibr: «B Mmupe Hayku», «CopocoBCcKuii o0pasoBaTeIb-
HBIT KypHaJI», «I[Ipupona», «Buosorusa B mikose», «Hayka us
ePBBIX PYK».

Humepnem-mamepuanst

http://schools.perm.ru/modules/mylinks/viewcat.php?
cid=12. ITepMcKmuii IITIKOJBHBIN ropoackoii moprai. (Comep:Kur
XOPOIIIYIO TTOAOOPKY MHTEPHET-PEeCyPCOB IO OMOJIOTUM. )

http://www.gnpbu.ru/web_resyrs/Estestv_nauki 2.htm.
ITogbopka MHTepHET-MaTEePUAJIOB AJSA yUHTeJell OMOJOTUU IIO
PasHBIM OMOJIOTUYECKUM JUCIIAIIINHAM.

http://charles-darwin.narod.ru/. 9JeKTPOHHLIE BepCUU
npousBenenuit U. [lapBuna.

http://www.l-micro.ru/index.php?kabinet=3. HUudpopma-
U O MIIKOJLHOM 000DPYIOBaHUM.
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Conep:xanue

ITporpamma mmo 6mosoruu aasa 10 —11 xiaccos obiieobpa-
30BaTeJbHBIX yupeskaeHuii. Basosuiil yposens (I'. M. [Iprm-
mui, O. B.CabIMHA) . . . v v vttt ittt it e e 3
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