Jononuenus B [punoxenne Nel.11 CoxepxkatensHoro paznena OOIT COO «Pabouas
nporpamma y4deOHoro npeamera «buonorus»

5.I1oypouHoe miIaHMpOBaHMe

1. JlononHuTh pabouyro MporpamMmy pasaenaamu 5-7 Ciaelyroero coaepKaHus:

10 KITIACC Tabauua 5.1
Ne KomnuectBo
w/n Tema ypoka aa
MPAKTUICCKHE
paboTsl
1 buonorus B cucreme Hayk 0,3
2 CrapToBas JUarHocThka
MeTtoapl no3Hanus xuBoi npuposbl. [Ipaktuueckas padora Ne 1
3 «Hcnonb30BaHne pa3IMuHbIX METOOB MPU U3yUYEHUU OUOIOTHYECKUX 05
O0OBEKTOBY. :
Llosedenue sooumeneti u newexo008 80 8pemsl 20101€0a U Q0HCOA.
4 buonorudeckune CUCTEMBI, IPOIECCH M KX U3YUCHUE. 03
Kax nawamo ceoti busnec. ’
5 XuMuYecKkuil coctaB KJIeTKU. Bosia 1 MUHEpabHbIE CONH 0,3
benku. CoctaB u ctpoenue 6enxkoB. @epMeHTH — OHOJIOTHYECKHE
6 katanuzaTtopsl. JJaboparopnas pabora Ne 1 «3yuenue 05
KaTaJTUTHYECKON aKTUBHOCTU (DepPMEHTOB (Ha MpUMEpPe aMUIa3bl WIH '
KaTasasbl)»
v VrieBonnl. JIMuae!. 0.3
Koppynyuonnoe nosedenue: 8603moduchbvle nociedcmaus. ’
8 Hyxnennosbie kuciotel. ATD 0,3
9 HcTopus u Metonbl n3ydeHus kietku. Kierounas treopust 0,3
10 KiteTka kak menocTHas )KHuBasi CUCTEMA. 03
Ymo HysicHO 3Hameb npo UHDIAYUIO. ’
Crtpoenue sykapuotuyeckoil kietku. Jlaboparopuas padora Ne 2
11 «3yueHne cTpoeHus KJIEeTOK pacTeHH, )KUBOTHBIX, TPUOOB U 05
OakTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpernapaTax u ux
OTTMCaHHE»
12 OoOwmeH BemecTB nin MeTabomu3M. @oTocuHTe3. XeMOCHHTE3 0,3
13 DHepreTu4ecKkuii 0OMeH. 03
Hpuuunwvt JITII. [losedenue newexodos u eooumereil. '
14 KonTponbhas pabota o utoram | momyroaust
Kuznennsnii mukn kiaeTku. Jlenenue kietku. Muto3. JlaboparopHas
15 pabota Ne 3 «HalGumoieHre MuTO3a B KJIeTKax KOHYMKA KOPEeIKa Jiyka 0.5
Ha TOTOBBIX MHKPOIIPEIIapaTax
16 bruocunTe3 O6enka. Peaknus MaTpuaHOTO CHHTE3a 0,3
17 Tpancnsauus — 6nocunTe3 Oenka. 0,3
18 Hexnerounsie popmbl )KU3HU — BUPYCHI 0,3
19 @opMbI pa3MHOKEHHUSI OPTaHU3MOB 0,3
20 Meiios. 0,3
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Dunancosble UHCMPYMEHMbL U Cmpame2ull UH8eCmupOB8aHusl.

O6paSOBaHI/IC " pa3BUTHE I10JOBBIX KJIETOK. OHJ'IOI[OTBOpCHI/IC.

21 Jlaboparopuas padota Ne 4 «/I3ydeHue CTpOCHHSI MTOJIOBBIX KJIETOK Ha 0.5
TOTOBBIX MUKpPOITperapaTaxy
22 NHnuBuayanpbHOE pa3BUTHE OPraHU3MOB 0,3
23 I'eHeTHKa — HayKa O HACJICJCTBEHHOCTH U M3MEHYHUBOCTH. 03
Poccuiickoe 3axonodamenbcmeo npomue KOppynuuu. ’
24 3aKOHOMEPHOCTH HaClIeI0BaHMs TPU3HAKOB. MOHOTHOpUIHOE 0.3
CKpCIIUBAHUE
o5 JluruOpuHoe cKperuBanue. 3aKOH He3aBHCHUMOTO HACIISIOBAHUS 0.3
MIPU3HAKOB
CreruicHHOE Haclie[l0BaHue pu3HaKoB. JJaboparopHas padora Ne 5
26 «3yueHne pe3ynbTaToB MOHOTHOPHUIHOTO U TUTHOPHUIHOTO 0.5
CKpEeUIMBaHUs y AP030(HIIbl Ha TOTOBBIX MHUKpPOIpENapaTax»
I'eneruka mona. HaciienoBanue mpu3HaKoB, CIHEIICHHBIX C ITOJIOM.
27 Cosz0anue u pazeumue mpancnopmuslx _cpedcms. Pezynuposanue 0,3
cmpoumenbcmea 0opoe.
N3menunBocTh. HenaciencTBenHas n3MeHIMBOCTh. JlaGopaTopHas
28 pabota Ne 6. zyuenne MoaupUKaIMOHHON U3MEHUNBOCTH, 0.5
MTOCTPOCHHUE BAPUAIIMOHHOTO Psa U BAPUAIIMOHHOW KPUBOI
29 Hacnencrennas namMenunBocth. JlabopaTopHas padora Ne 7. «Ananu3 05
MYTaIi y Ip0o30QHIbI HA TOTOBBIX MUKPOITPETIapaTax»
30 I'enernka yenoBeka 0,3
31 Wtorosas koHTpoJsibHas paboTta o Ouosioruu 3a 10 kace
30 Cenexuus Kak HayKa U IpoIiecc. 0.3
Lpuyunvl koppynuuu u ux npeoodoieHue. ’
MeToabl ¥ JOCTUKEHUSI CETIeKIIUU PACTEHUI U KUBOTHBIX.
33 Brusinue evixnonnvlx 2az06 mpancnopmuulx _cpedcme Ha Op2aHu3m 0,3
uenoeexa.
34 buoTtexHOMOTHSI Kak 0Tpaciib MPOU3BOJICTBA 0,3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 344 10,9
11 KIIACC Taoauna 5.2
KommuecTBo
Ne ni/m Tema ypoka 4ACOB Ha
MIPAKTUYECKHE
paboThI
1 OBOIIOLMS U METOABI €€ U3YUEHUS 0,3
2 Ucropus pa3BuTus IpeaCcTaBIeHUN 00 YBOIOIINH. 03
MUKpO3BOTIONUS ’
3 Bxopgnast koHTpoJbHas padboTa
[Monynsius Kak d7IeMEeHTapHasi €IUHUIA BUIA U DBOJIOLIUU.
4 JlaGopaTtopHnas pabora Ne 1 «CpaBHEHHE BUIOB 1O 0.5

MOP(OJIOTHUECKOMY KPUTEPUIO»




JBmxyime cuitbl (37eMeHTapHbIe (PAKTOPHI) BOJIOIHH.

5 - y 0,3
Jluunblli puHaHCOBbI NIAH — NYMb K OOCHUNCEHUTO YeTlU.

6 EcrecTBenHsblIi 0TOOp 1 €ro GOpMBI. 03
Locyoapcmeo u uenosex: KOHGIUKIM uHmMepecos. ’
Pe3ynbTathl 3BOIIOIUU: TPUCTIOCOOIEHHOCTh OPTaHU3MOB U

7 BHu1000paszoBanue. Jlaboparopnas padora Ne 2 «Onucanue 05
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U €€ OTHOCUTEIHHOTO '
Xapakrepay

8 HampaBnenus 1 myTa MaKpO3BOJIIOIIMH 0,3

9 HeobpaTtuMocTh 3BOTIOIUH. 0,3
Hopooicho-mpancnopmubvie npagoHapyueHus.

10 HcTopus xu3Hu Ha 3eMiie 1 METOIbI €€ N3YdeHUs 0,3

11 ['umoTe3b! MPONCXOXKICHNS KU3HHA Ha 3eMIie 0,3

19 Pa3zBuTHe XM3HH Ha 3eMJIe 110 IpaM U TICPHOJIAM. 03
Koppynyus xax npomusonpasrnoe deticmaue. ’
OCHOBHBIE 3TaITbI BOIIOIUU PACTUTECILHOTO M )KHBOTHOTO MUDA.

13 [TpakTiueckas pabota Ne 1 «/3ydeHne uckonaemMblx OCTAaTKOB 0.5
PACTCHHI W KUBOTHBIX B KOJUICKITHSIX)

14 KonTtponbHast pabora no uroram | momyroaus

15 CoBpeMeHHast CUCTEMa OPTaHUYECKOTro MUPa 0,3

16 DBOJIOIHS YeTIOBEKA (AHTPOITOTCHE3) 0,3

17 JIBmxymue cuitbl ((hakTophl) aHTPOIIOTEHE3a 0,3
OCHOBHBIE CTaJIUU IBOJIOLIUN YETTOBEKA. 0,3

18 HUcmopusa aemompancnopma, MoOepHu3ayus mpaHcnopmubix
cpedcms HA PA3HLIX IMANAX 4el08e4ecKo20 0oulecmsda.

19 YenoBeueckue packl U MPUPOIHBIE aanTal[ii YeI0BEKa 0,3

20 DKOJIOTHS KaK HayKa 0,3

21 Cpenpl oO0uTaHUs U SKOJIOTHYECKHE (DaKTOPBHI. 03
IInamumo u 3apabamvieams ¢ OAHKOBCKOU KAPMOU. ’
Aobuotuyeckue daxropsl. Jlaboparopnas padota Ne 3.

29 «Mopdororuueckre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT 05
oOurtanus». JlaboparopHas padora Ne 4. «BnusiHue cBeta Ha pocT
U pa3BUTHE YEPEHKOB KOJIEyCa»

23 buotnueckue GpakTopsi. 03
Anmeuka nepsoii meduyurckou nomowu npu 111 ’
DKONIOTUYECKUE XapaKTepUCTUKU nomynsauuu. [IpakTudeckas

24 pabota Ne 2 «I[ToacUéT MIOTHOCTH MOMYJISIIMA Pa3HBIX BUOB 0,5
pacTeHumn»

25 Coo0riecTBa OpraHu3MoOB — OHOIIEHO3 0,3

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHUCTEMBI) 0,3

97 OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI. DKOJIOTUYECKUE TTHPAMUJIBL. 03
CsotictBa 3xocucteM. Cykneccus ’

28 [IpupoaHbie S5KOCUCTEMBI. 03
Tpebosanus Kk uenosexy, obpeueHHOMY 81acmbvio ’

29 AHTPOTIOTEHHBIE YKOCUCTEMBI 0,3

30 buocdepa — rmobanpHas sKOcucTEMa 3eMITH. 0.3

Brraouvl: kax coxpanumuv u npuymMHONCUMD.




31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOCHEphI 0,3

32 Hrorosast koHTpoIbHAs paboTa o 6uosoruu 3a 11 kiace
YenoseuecTBo B Onocdepe 3eMin.
33 0,3
A36yka cmpaxosanus.
34 CocyImiecTBOBaHHE MPUPOJIBI M YETIOBEYESCTBA 0,3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 344 2.5

6.Ucnosb3yeMblii B (peepajibHbIX U PErHOHAJBHBIX MPOLEIYPaX OleHKH KayecTBa
o0pa3oBaHusi mnepeyeHb (KoaM(PUKATOP) pacnpeaeeHHbIX MO0 KJaccaM MPoOBepsieMbIX
TpeOOBaHMIl K pe3yJbTaTaM OCBOEHHSI OCHOBHOH 00pa30BaTe/IbHOI MPOrpaMMbl CPeJHEro
o01mero o0pa3oBaHMs M 3J1eMEHTOB CO/Iep:KaHMsl 110 OMOJIOTHH.

Tabmauua 6.1

[TpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
obpazoBarenbHOl TTporpammsl (10 kimacc)

Kon [IpoBepsieMbie IpeMETHBIC PE3YJIbTAThl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTebHON MIPOTrpaMMbl CpeIHETO 001Iero 00pa3oBaHus
pe3ysbTara

1 CdopMupoBaHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTHHM B CHCTEME
HAy4YHOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHWU COBPEMEHHOU
€CTECTBEHHO-HAyYHOM KapTUHBI MHpPAa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIaJIE POCCHUUCKUX U 3apyOekKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruy; (QYHKIMOHAIBHONW TPaMOTHOCTH YeNOBEKa [UIS pEIICHUS
JKU3HEHHBIX 337124

2 YMeHHe pacKkpbIBaTh COJIEpKaHUE OMOJIOTMUECKUX TEPMUHOB M TIOHSITHI:
JKU3Hb, KJIETKa, OPraHu3M; MeTa0oau3M (0OMEH BEIIeCTB U MpEeBpaIleHHE
SHEPTUM), TOMEOCTa3 (CaMOPETYJIAIMsA), YPOBHEBAsT OpraHU3AIUs KUBBIX
CUCTEM, CaMOBOCIPOM3BEICHHE (PEMpOAYKIUs), HACIEIACTBEHHOCTD,
HN3MCHYUBOCTL, POCT U pa3BUTUC

3 YMmeHue uznaraTh OWOJOTHMUYECKHE TeOopuHu (KJIETOYHAs, XPOMOCOMHas,
myTtaunoHHasi), 3akoHbl (I. Mennens, T. Moprana, H.1. BaBunosa) u
yuyeHust (0 IEHTpax MHOrooOpasus U TPOUCXOXKICHUS KYJIbTYPHBIX
pacrenuid H.W. BaBunoBa), onpenensiTe TpaHHUIbl UX HNPUMEHHMOCTH K
JKUBBIM CHCTEMaM

4 YMeHue BiazieTb METO/1aMU HayyHOTO IIO3HaHUs B Onosioruu (HalmroieHue
M OIMCAaHHWE JKMUBBIX CHCTEM, IMPOLECCOB W SIBICHUMN; OpPraHu3auus H
poBe/ieHuEe OMOJIOTHYECKOTO HKCIEPUMEHTA, BBIABI)KEHHE THUIIOTE3BI;
BBISIBICHHE  3aBUCUMOCTH  MEXKIY  HMCCIEAYEMBIMH  BEIMYHMHAMM,
OOBSICHEHHE TOJYYEHHBIX pe3yJabTaTOB, HCIOJIb30BAHHBIX HAaY4HBIX
NOHATHH, TEOPHMH M 3aKOHOB; YMEHHE [eNaTh BBIBOJABI HAa OCHOBAaHUU
MIOJIyYEHHBIX PE3YyJIbTATOB)

S) YMeHME BBIICIATH CYLIECCTBEHHBIE IPU3HAKU BUPYCOB, KIETOK IIPOKAPUOT
M OJYKapuoOT, OJHOKIICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB,;
0COOEHHOCTH TPOLIECCOB OOMEHAa BEIIECTB M TNPEBPALICHUS SHEPIUU B




KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W SHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MHTO03a, Meio03a, OIUIOJOTBOPCHHS, Pa3MHOXKCHUSI,
WHMBUIYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOTeHe3)

6 VYMeHHe NpUMEHATh OJTy4eHHbIC 3HAHUS 7151 O0bSICHEHUS OMOJIOTHIECKUX
IOpPOIECCOB W SABICHWM, JUIA TPUHATHA TPAKTHUYECKUX PpEHICHUH B
MOBCETHEBHOM JKM3HM B IeNsiX oOecneueHuss O€30MacHOCTH CBOETO
30pOBbSl M 3/I0POBbSl OKPYXKAIOIIMX JIFOJAEH, COONIOACHUS HOPM
IPaMOTHOTO TOBEJCHUS B OKPYXAoLeW MPUPOAHOW Cpeie; MOHUMAaHue
HEOOXOIMMOCTH HCHOJIB30BAHUS JIOCTHIKEHUH COBPEMEHHON OHMOIOTUH U
OMOTEXHOJIOTHH /ISl PAMOHAIBHOTO MTPUPOIOTIONB30BAHUS

7 YMeHue pemarb 3JIEMEHTapHblE T'E€HETUYECKUME 3aJayd Ha MOHO- U
JUTUOPUIHOE CKpEIMBaHKUE, CLEIJICHHOE HacJIeOBaHUE;, COCTaBIAThH
CXE€Mbl MOHOTHOPUIHOTO CKpEIIMBAaHUS JUIsl MpeJICKa3aHusl Hacjel0BaHus
IIPU3HAKOB y OPraHU3MOB

8 YMeHue BBINOJHATH J1a00OpaTOPHBIE U MPaKTUYeCKue paboThl, COOI0ATh
npaBuiia nIpu paboTe ¢ yueOHbIM U J1abopaTOPHBIM 000PYAOBaHUEM

9 YMeHHe KpUTHYECKH OIEHWBAaTh W HWHTEPIPETHPOBATH WHGOPMAIIHIO
OMOJIOTMYECKOI0 COJEP KAHUS, BKIIOYAIOLIYIO [ICEBJOHAYYHbIE 3HAHUS U3
paznuuHbiX ucTouHMKOB (CMUM, Hay4yHO-mOMyJsIpHBIE MaTepuabl);
JTHUYECKHUE aClEeKThl COBPEMEHHBIX MCCIel0BaHUN B OMOJIOTUH, METULIMHE,
OMOTEXHOJIOTHUHI

10 VYMeHne co3naBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIICHHUS,
0000mas Ouonornyeckyro WH(GOPMAILUI0O M3 HECKOJbKUX HCTOYHHKOB,
PaMOTHO MCIIOJIb30BaTh MOHATHIHBIN anmapar OHOIOTUN

Tabnumab.2

[Tposepsiembie aneMenThI coaepkanus (10 kmacc)

Kon ITpoBepsieMBlii 2IEMEHT COJIEP/KaHUS

1 Buosnorus kak Hayka

1.1 Buonoruss - Hayka o >xuBoil mpuposae. Ponp Ouonoruum B (HopMHpPOBAHUU
COBPEMEHHOM HaydYHOUW KapTHUHBI Mupa. CrcTeMa OMOIOTHYECKUX HAYK

1.2 MeTtonbl MO3HAHUS >KUBOM TpUPOIbl (HAOMIOIEHUE, DKCIEPUMEHT, OMHCaHUE,
U3MepeHue, Kilaccu(UKaIsa, MOJCIMpPOBAaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX )

2 JKuBbIe CHCTEMEI U HX OopraHu3anusa

2.1 Xusele cuctembl (OMOCUCTEMBI) KaK MpeAMeT u3ydeHust Ouonoruu. CBoHCTBa
OMoCHCTEM M BX pazHooOpasue

2.2 YpoBHU OpraHu3anuu OHOCHCTEM: MOJEKYJSIPHO-TCHETHYECKUH, KICTOUYHBIH,
OpraHU3MEHHBIH, MOIMYIISLMOHHO-BUI0BOM, SKOCUCTEMHBIH, OMOChepHBIN




XUMUYECKUN COCTaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHUYECKHE HJIIEMEHTHI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHTBI. Bojna u  MuHepanbHble BemiecTBa. DOYHKIMHU BOJABI U
MHUHEpaJIbHBIX BEIIECTB B KiIeTKe. [lomnepikanrne 0CMOTHYECKOTO OajlaHca

3.2

benku. CoctaB M crpoeHHe O€NKOB. AMHUHOKHMCIOTBI - MOHOMEpHI OEJKOB.
He3ameHnMble 1 3aMEeHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOWM MOJIEKYJbl (II€pBUYHAs, BTOPHYHAs, TpPETHYHAs U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHe CBOiicTBa OenkoB. buonormueckue
byHKIIUHA OEIKOB.

®epMeHTHI - OMoJOrMYecKkue Karanuzaropel. CTpoeHHe (epMeHTa: aKTHBHBIHN
HeHTp, cyOcTtpatHas cneuuduunocts. Kodepmentsl. Burtamunbl. Orinyus
(epMEHTOB OT HEOPraHUYECKUX KaTaJIU3aTOPOB

3.3

YrieBoasl: MOHOCaxapuzbl (TIIFOK03a, prdo3a M JIE30KCHpU003a), TUcaxapuibl
(caxaposa, JakTo3a) W moJucaxapuabl (Kpaxmai, TJIMKOTEH, IIEJUTI0JI03a).
buonorndeckue QyHKIIUU YTICBOIOB.

Jlumuael:  TpUrMUEpuAbl,  cTepounsl,  Gocomumuasl.  'mapoduiabHO-
ruapooOHbie cBoiicTBa. buonormueckne Qynkuuu aunuaoB. CpaBHeHHE
Yrji€eBo40B, O€eJIKOB U JIMIIUI0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxnennossie kucnorsr: JIHK n PHK. Hykneotuas! - MOHOMEpBI HYKJIEHHOBBIX
kucnot. Ctpoenue u pynkuuu JJHK. Ctpoenue u pynkuuu PHK. AT®: crpoenue

1 QyHKIIHH

3.5

[utonorus - Hayka o kierke. Knerounas teopusi. MeToasl H3ydeHus KIETOK

3.6

Knerka xak nenoctHas xuBas cucreMa. OOIIMe NMPU3HAKK KIETOK: 3aMKHYTas
HapykHas MeMmOpana, monekynsl JJHK kak renernueckuii ammapar, cucrema
CHHTe3a OenKa

3.7

Tunsl KJIETOK: dyKapuoTHueckas U npokapuoTuueckas. OcoOOEHHOCTH CTPOEHUS
npokapuoTuyeckoi — kietku. Kierounas crenka Oakrtepuil.  CtpoeHue
AyKaprUOTUUECKONW KJIeTKU. OCHOBHBIC OTJIMYMS PACTHTEIILHOW, >XUBOTHOW U
I'pUOHO KIIETKH

3.8

[ToBEpXHOCTHBIE CTPYKTYpBI KIETOK - KIETOYHAas CTEHKA, TJIMKOKAIUKC, HX
¢byuknun. [1nazmaTuueckas MmeMOpaHna, ee cBoiicTBa U ¢pyHkuuu. L{uronnazma u
ee oprasouibl. OTHOMEMOpaHHbIE OPTaHOM/IbI KIETKU: 9HA0IUIa3MaTHUECKas CETh
(OIIC), anmapar T'omabmku, au3ocombl. [lomyaBTOHOMHBIE OPraHOUIIBI KIIETKH:
MUTOXOHJIpUM, IIAcTUAbL. lIponcxoxkneHne MHUTOXOHApPUM W IuacTUI. Bunuel
wiactug. HememMOpaHHble OpraHOubl KJIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTD,
PECHUUKH, KTYTUKU. DyHKINN OPraHOMA0B KIETKU. BKitoueHus

3.9

SAnpo - perynasTopHblii ueHTp kieTku. CTpoeHue sjpa: sijepHas 000J0uKa,
KapHoIlla3Ma, XpOMATHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpaHcHOPT BEIIECTB B KIETKE

X(HSHC,Z[GSITGHBHOCTL KIJICTKHU

4.1

OOmen BemiecTB, Wau MeTabomm3M. AccuMmsanus (IJIaCTHUYECKUd OOMEH) u
JTUCCUMMIIALINAS (PHEPreTUYECKUi OOMEH) - JIB€ CTOPOHBI €IWHOTO IIpoliecca




MeTtabonu3ma. Tumbl oOMeHa BemiecTB: aBTOTPOo(HBIN U TerepoTpodHbId. Poib
(depMeHTOB B OOMEHE BEIECTB U MPEBPAILICHIH YHEPTUU B KIETKE

4.2

®orocunTte3. CBeToBast u TeMHOBas (a3wl porocuHTe3a. Peakum GorocunTesa.
DddexkTuBHOCTL PoTocuHTe3a. 3HaUYeHHE (OTOCHHTE3a IS KU3HU Ha 3emie.
Brnusinue ycnmoBuii cpeapl Ha (OTOCHHTE3 M CHOCOOBI TOBBIIMICHUS €T0
NPOJAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHHTE3. XEMOCHHTE3UPYIOIHEe OakTepuu. 3HAYCHHE XEMOCHUHTE3a IS
JKU3HU Ha 3emie

4.3

OHepreTnyeckuii OOMEH B KIeTKe. PaciieruieHue BeIIecTB, BbIICICHHE U
AaKKyMYJIMpPOBAaHHUE OHEPrUM B KJIETKE. OJTambl SHEPreTHYecKoro oOMeHa.
I'mukomu3. bpoxenune u ero Buabl. KuciopomHoe okuciieHHE, WM KJIETOYHOE
npixanue. DPPEeKTHBHOCTh YHEPTETUIECKOTO OOMeHa

4.4

Peakiun marpuuHoro cuntesa. I'enernueckas nndopmanus u JJTHK. Peanuzamnus
TeHETUYECKOW WHpopManuu B KiIeTKe. ['@HeTHYecKuit KO M €ro CBOMCTBA.
Tpanckpunuus - marpuudbiii cuHte3 PHK. Tpancnsuus - OuocunTe3 Oenka.
KonupoBanue amuHokucinoT. Pois pubocoM B OnocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3HM - Bupychl. Mcropusi otkpeitusi Bupycos (.M.
WBanoBckuii). OCOOEGHHOCTH CTPOCHHUSI U KU3HEACITEILHOCTH BHPYCOB.
bakrepuodarn. boie3sHnm pacTeHMid, XMBOTHBIX M UYEJIOBEKa, BHI3BIBACMBIC
BUpycamu. Bupyc nmmyHnonedpunura yenoseka (BUY) - Bo3doynutens CIIN/da.
[IpodunakTrka pacripocTpaHeHUsI BAPYCHBIX 3a00JI€BaHUM

Pasmuoxenne n HHIUBHUAYAJIBbHOC PA3BUTHUEC OPraHNu3MOB

5.1

KneTouHslii IMKII, WM )KU3HEHHBIN UK K1eTku. MHTepdaza u mutos. [Ipoueccsl,
npoTekaromue B uHTepdase. Pemmukanus - peakuus marpuuHoro cunrtesa JJHK.
Ctpoenue xpoMocoM. XpOMOCOMHBIM HAa0Op - KapuoTwm. JIUIJIOWAHBIA U
rafIouHbI XpOMOCOMHBIE HaOoOpbl. XpomaTuiabl. LluTonornyeckue OCHOBBI
Pa3MHOKEHHS U MHIUBUAYAIbHOTO PA3BUTHSI OPTAaHU3MOB.

Jenenune xknerku - muto3. Craguu murtosa. [Iponecchl, mponcxosmiye Ha pa3HbIX
CTaJusAX MUTO3a. bUOJIOrMYEeCKUi CMBICII MUTO3a

5.2

@opMBl pa3MHOXKEHHSI OpraHU3MOB: Oecriojioe W mojioBoe. Buasl OGecmosoro
pPa3MHOXKEHHUA: JI€JICHHE HAJIBOE€, IIOYKOBAaHHWE OJHO- U MHOTOKJIETOYHBIX,
cropoo0pa3oBaHue, BereTraTUBHOE pa3MHOKeHue. VIcKkycCTBEHHOE KJIOHUPOBAaHUE
OpPraHU3MOB, €r0 3HAUEHHUE JUUIS CENEKLINN

5.3

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYHUS OT OECroI0ro.

Meiio3. Cramguu Meio3a. IIpormeccel, mpoucxoasume Ha CTaausx Meno3a.
IToBenenne xpomocom B Meno3ze. Kpoccunrosep. buonormueckuii cmbicii u
3Ha4YE€HHE Meno3a

5.4

["ameTorenes - mpoiecc 00pa3oBaHMS TMOJOBBIX KJIETOK y KHBOTHBIX. [lomoBBIE
JKene3bl: CEMEHHUKU M SUYHUKUA. OOpa3oBaHHe M Pa3BUTHE MOJOBBIX KJIETOK -
rameT (CrepMaTo30ujl, SUIEKIETKa) - cliepMaTroreHe3 u oorene3. OcoOEHHOCTH
CTpOEHUS SHMIEKIETOK U criepMaTo30u10B. Omnonorsopenue. [laprenorenes

5.5

WuauBuayanbHoe — pa3Butue  (OHTOTE€HE3).  OMOpHOHaIbHOE  pa3BHUTHE
(amOpuorenes). DTanbl SMOPHOHAIILHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
IpoOlieHne, TacTpyisius, opraHoreHes. [loctamMOproHanpHOe pa3BUTHE. THITBI




MOCTAIMOPHUOHATIBLHOTO PAa3BUTHS: TPsAMOE, HenpsiMoe (JTMYMHOYHOE). BiusHue
Cpcabl HA PA3BUTHUC OPraHU3MOB, (I)aKTOpBI, CHOCO6HBIC BbI3BIBATH BPOXKJACHHBIC
YPOJICTBA.

Poct u paszButue pacrenuii. OHTOTeHE3 IIBETKOBOTO PACTCHUS: CTPOCHUE CEMCHH,
CTaJIu¥ Pa3BUTHSI

HaCJ'Ie,I[CTBeHHOCTI) N U3MCHYUBOCTH OPraHN3MOB

6.1

[Ipeamer u 3a1aun reHeTUKU. MicToprs pa3BUTHS T€HETUKU. BKilal pOCCUNCKUX 1
3apyOeXHBIX  YY4EHBIX B  pa3BUTHE TIEHETHKH. METOIbl  TCHETUKH
(ruOpUIOTIOTUYECKUA, LHUTOT€HETUYECKUIA, MOJIEKYJISIPHO-TE€HETUYECKUIN).
OCHOBHbIE TEHETUYECKUE MOHATUS. |'eHeTHYecKasi CUMBOJIMKA, UCTIOIb3yeMasl B
cXemax CKpelluBaHu

6.2

3aKOHOMEPHOCTH HacJeIOBaHUs INPHU3HAKOB, ycTaHoBIeHHbIe . Mengenem.
MoHorubpusiHoe ckpeuMBaHue. 3akOH eIuHOoOpa3ust T'MOpUIOB HEPBOroO
IIOKOJICHU . HpaBI/IJIO JAOMUHHPOBAHUA. 3akoH pacCliCIlICHUA IIPU3HAKOB.
['mnoresa ynctoTsl ramer. [logHOE M HEMTOJHOE JOMHUHUPOBAHUE.

JurubpupHoe ckpemmBaHue. 3aKOH HE3aBUCHMOTO HACIlEJOBaHHS IPU3HAKOB.
[luToreHeTHUeCKre OCHOBBI AWTHOPUIHOTO CKpPEHIMBAaHHA. AHAIU3UpYOIIee
CKpemBanue.  Vcronmp3oBaHME — AHAMM3UPYIOMIETO  CKPEIIMBAaHUS  JUIA
oIpezesieHusl TeHOTHUIIa 0CO0U

6.3

CueruieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuerieHHOMY
HACJEOBAaHUIO TIeHOB. HapyleHue CIEMJIeHUsT TEHOB B  pe3ysbTare
KpPOCCHUHTOBepa. XpOMOCOMHAs TEOPHsI HACTCICTBEHHOCTH. [ eHeTHUeCKHEe KapThl.
[eHetnka mona. XpOMOCOMHOE OIpEACICHUE TIoJia. AYTOCOMBI M IOJIOBBIC
XpoMocoMbl. ['OMOramMeTHbIe M TreTeporamMeTHbie OpraHu3Mbl. HacnemoBaHue
IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

N3menunBocTh. BUIpl M3MEHUYMBOCTH: HEHACICACTBEHHAs W HacJIeJACTBESHHAS.
Pone cpenpl B HEHAacHEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOAU(PHUKAIIMOHHOW W3MEHUMBOCTU. BapuanmoHHBIM psj U BapualMOHHas
kpuBasi. HopMma peakuuu npusHaka. KoamuecTBeHHbIE U KaU€CTBEHHBIE IPU3HAKU
1 uxX HopMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnmencrBennast, WM TE€HOTHUIHYECKAs, W3MEHYMBOCTL. KoMOMHATHBHAA
W3MEHUYUBOCTh. Meio3 ¥ TIONOBOM TpoIecc - OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTH. MyTanmoHHast "3MEHUYUBOCTh. Kimaccudukarus MyTauii: TeHHbIS
XPOMOCOMHBIE, TeHOMHBIE. YacTOTa U MPUYNHBI MyTaluii. MyTareHHbIe (JaKTOPHI.
3aKOH rOMOJIOTHUYECKHUX PSAOB B HacleNcTBeHHOW n3MeHunBoctu H.M. BaBuiiosa

6.6

I'enetnka wyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOIbI TEHETHUKHU
YelioBeKa: re€HEeaJIOrHYeCKUM, OJIM3HEIIOBBIIA, LUTOT€HETUYECKUH,
OMOXMMHYECKHH, MOJeKyIsapHO-TeHeTHueckuil. COBpeMEHHOE OIpeeeHHe
TE€HOTHIA: MOJHOTEHOMHOE CEKBEHHPOBAaHUE, TEHOTHUIIMPOBAHKUE, B TOM YHCIIE C
nmomornipro III[P-ananm3a. HacnencrBeHHble 3a0oiieBaHUS YeEIOBEKAa: T'€HHBIC
Oomne3nu, OOJNIE3HN C HACIEICTBEHHOW MPEAPACTIOI0KEHHOCTHI0, XPOMOCOMHBIE
6one3nun. CoMaTH4ecKHe M TeHepaTUBHbIE MyTaluu. [IpuHIMOBI 370pOBOTO
00pa3a )KU3HU, TUarHOCTUKH, TPOPHIAKTUKH U JICUCHHS TeHETHUECKUX O0JIe3HEH.
Menuko-TeHETHYECKOE KOHCYJIbTUPOBAHUE. 3HAYCHHE MEIUIIMHCKON T€HETUKHU B
MPEIOTBPAIICHUH U JICUCHUU TEeHETUIECKHX 3a00JIeBaHUI YeTIOBeKa




7 Cenekrust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1 Cenexuus Kak HayKa U rpouecc. 3apoKACHUe CeJIEKIINU U JOMECTUKALUA. Y UeHHe
H.M. BaBwioBa 0 LEHTpax HPOMCXOXKIEHUS U MHOrooOpas3usi KyJIbTYpHBIX
pacteHuil. LleHTpbl NPOMCXOXKACHUS JOMAalIHUX XHUBOTHBIX. CopT, mopoaa,
LITAMM

7.2 CoBpeMEHHBIE METOJbI CEJICKIIMU. MacCOBbIi M HWHIUBUIYaTbHBIA OTOOpPHI B
CEJIEKIIMM PacTeHHl M KUBOTHBIX. OIleHKa 3KcTepbepa. BiM3koposicTBEHHOE
ckpeuuBanue - HHOpuAMHT. Yucrtas nuHusa. CKpelMBaHUE YHUCTHIX JIUHUH.
I'ereposuc, uiu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE - ayTOPUIUHT.
OtpanenHas tuOpuaM3anust M ee ycrnexu. VICKyCCTBEHHBI MyTareHe3 u
MOJIy4YeHUE NOJIUIUIONAOB. JIOCTH>KEHHMSI CEeNEeKUMH PpACTEHUM, MKUBOTHBIX U
MHKPOOPTaHU3MOB

7.3 bruorexHonoruss Kak oOTpaciab IPOU3BOACTBA. ['€HHas WH)KeHepus. OTarbl
co3nanus pexomOunHantHoW JIHK wu Tpancrenusix opranuzMoB. Kiierounas
nHxeHepus. Knerounsle KynpTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUI.
KitonupoBaHue BBICOKOIIPOIYKTUBHBIX CEIBCKOXO3AMCTBEHHBIX OPraHU3MOB.
Okonoruyeckue W 3thdeckue  npodimembl. MO - reHeTHYecKH
MOIM(PULIPOBAHHBIE OPTaHU3MBbI

Tabmumab.3

[TpoBepsiemble TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OCHOBHOMN
oOpa3oBaTenbHOU mporpaMMel 11 kinacca

Kon [IpoBepsiemble MpeaMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHON IPOTrpaMMBbI CpeJHEero 001ero 00pa3oBaHus
pe3yJbTara

1 CdopMupoBaHHOCTh 3HAHUH O MeECT€ U pPOJM OHOJIOTHHM B CHCTEME
HaY4YHOTO 3HaHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOMN
€CTECTBEHHO-HAyYHOW KapTUHBI MHpa M HAyYHOIO MHPOBO33PEHHUS; O
BKJIaJIE POCCHUMCKMX U 3apyOEKHBIX YYEHBIX-OMOJIOIOB B pa3BUTHE
Ouosnoru; (QYHKIMOHAIBHON TIpPaMOTHOCTH YeJOBeKa JUIsl pelIeHUs
YKU3HEHHBIX 33]a4

2 YMeHue pacKkpbIBaTh COJEpKaHUe OMOJOTMYECKHX TEPMUHOB M TOHSATHIA:
BUJ, TOMYyJALUS, T€HO(POHJ, 3BOJIOLHUSA, IBUXKYIIHNE CHIIBI ((PaKTophl)
HBOJIOIMM,  HPUCHOCOOIEHHOCTh  OPraHU3MOB,  BUA000pa3oOBaHHE,
JKoJoruueckue (akTopbl, HKOCHUCTEMA, MPOAYLEHTH, KOHCYMEHTHI,
pelyLeHThl, LEeNU MUTaHHUs, AKOJOrMYecKas MNUpaMuia, OHWOreoleHo3,
o6uocdepa

3 YMeHue wusznaraTth OHUONOrMYECKHe TEOpUH (SBONIIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKasi TEOPHS DBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponprmeBoro cxoactsa K.M. bapa, uepenoBanus riiaBHBIX HaPaBJICHUNA
u myreir sBomonmu A.H. CeseprioBa, ydenus o Owuochepe B.U.
Bepnanckoro), ompeaensth TpaHULBI UX MPUMEHUMOCTH K HKHBBIM
cucTeMam




YMeH#ue BIaJeTh METOIaMU HAYIHOT'O TTIO3HAHUSI B OMOJIOTHH (HAOIIOCHIE
n OIIHMCAaHUC KHUBBIX CHCTCM, HpOI_IeCCOB nu SIBJICHI/If/'I; OpI‘aHI/BaI_II/ISI nu
MPOBEJICHUE OHMOJIOTMYECKOTO JKCIEPUMEHTA, BBIIBUYKCHHE THITOTE3bI;
BBISIBJICHUC 3aBUCUMOCTH Me)KIIy I/ICCJ'IGI[yeMbIMI/I BCJINMYHUHAMMU,
OOBSICHEHUE TIOJYYCHHBIX pPE3yJIbTaTOB, HCIOJb30BAHHBIX HAyYHBIX
HOHHTHﬁ, TGOpI/Iﬁ U 3aKOHOB; YMCHI/IC JcJaTb BBIBOJABI HA OCHOBAHUU
MOJIYYEHHBIX PE3yJIbTaTOB)

VMeHHe BBIIACIATh CYIICCTBCHHBIC HMPU3HAKUA CTPOCHUS OHOIOTMYECKHX
00BEKTOB: BUJIOB, HOIMYJALUNA, IPOJYLIEHTOB, KOHCYMEHTOB, PEAYLEHTOB,
OMOTeOLEHO30B M IKOCHCTEM; OCOOCHHOCTH IPOLIECCOB HACIIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO orbopa, BUJ1000pa3oBaHus,
HPUCIIOCOOJICHHOCTH OPraHU3MOB, ICHCTBHUS IKOJIOTHYECKUX (HAKTOPOB Ha
OpraHu3Mbl, IEPCHOCA BCHICCTB MW IIOTOKA OSHCPruM B OSKOCUCTEMAX,
AQHTPOIIOTCHHBIX ~M3MEHCHHII B  JKOCHUCTEMax CBOCHl  MECTHOCTH,
KPYrOBOPOTa BEIIECTB M OMOT€OXMMHUYECKUX IIMKIIOB B OHOCchepe

YMeHue npuMeHsTh NOJy4eHHbIE 3HAaHUS AJ1s1 O0BSICHEHHS] OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHHUM, Ui TPUHATHS [PAKTUYECKUX PpELICHUM B
IIOBCETHEBHOM KM3HM B IeNsIX obOecneueHHus O€30MacHOCTH CBOETO
300POBbSl U 3JI0POBbSl OKPYXAIOIIUX JIIOAEH, COOJIIOJCHUS HOPM
IPAaMOTHOIO IOBEACHUS B OKPYKAIOIIEH NPUPOAHOMW Cpele; NOHMMaHUE
HE00XO0/IMMOCTH UCIOIb30BAHUS IOCTUKEHUN COBPEMEHHOM OHOI0rUu JUIst
PalMOHAIBHOTO IIPUPOAOIIOIB30BAHNUS

YMmenune peiiatb 3JICMCHTAPHEBIC OuoJOoruYecKue 3aga4u, COCTaBJIATH
CXEMEI IIEPCHOCA BCUICCTB U S9HEPIUU B SKOCHUCTCMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHue BBINOIHATH JJaOOpaTOpHbIE U MPAKTHYECKHE paboThl, cOOII0aTh
npaBuia npu pabore ¢ yueOHbIM U JJaOOPaTOPHBIM 00OPYAOBaHUEM

YMeHMe KpUTHYECKH OLIEHWBaTh W HWHTEPIPETHPOBATH HH(POPMAIIHIO
OHMOJIOTMYECKOT0 COIEP KAHUS, BKIIOYAOLIYIO [ICEBAOHAYYHbIE 3HAHUS U3
pa3nuyHbIX UcTOYHMKOB (CMM, HayyHO-NOMyJspHbIE MaTepuabl);
paccMaTpuBaTh INIO0AJIBHBIE HKOJIOTMYECKHE MPOOJIEMBI COBPEMEHHOCTH,
(GbopMHpOBATH IO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO
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YMeHue cosnaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHWS,
00001m1ast OMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HWCTOYHHKOB,
rPaMOTHO UCIOJB30BaTh MOHATUHHBIN anmapar OHOJIOTHI

Tabmuna 6.4
[Tposepsiembie ameMeHThI coaepkanus (11 kmacc)

Kon [TpoBepsieMblii AIEMEHT COJIep>KaHuUs
1 DBOTIOIIMOHHAS OMOIOTHS
11 DBOIIIOLIMOHHAS TEOPHUS M €€ MECTO B OMOJIOTHH.

CBHIETENhCTBA  DIBOJIONHMH.  [laJICOHTOJOTHYECKUE:  MOCIENOBATEIHLHOCTD
IIOABJICHHUSA BHIOB B HAJICOHTOJIOTHYECKOU JICTOIMUCH, TMCPCXOJHBIC (bOpMBI.
buoreorpaduueckue: cxoacTBo u paznuune ¢hayH u GIop MaTepuKoB U OCTPOBOB.




OMOpHOJIOTMYECKHE: CXOACTBA M pa3nyusl HMOPHUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIC,
pyIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX META0OIMYECKUX IYyTEH y BCEX
OpraHU3MOB

1.2

OpomonuonHas teopus Y. Jlapsuna. [Ipennochuiku BOSHUKHOBEHHS IAPBUHU3MA.
JIBIOKyIIIME CHITBI SBOJIIOLIMU BUIOB 110 J{apBUHY (M30BITOYHOE pa3MHOXKEHUE TIPU
OTPaHUYCHHOCTH PECYpCOB, HEOINpPEJEICHHAs HW3MEHYHMBOCTh, Ooppda 3a
CYIIIECTBOBAHKE, ECTCCTBCHHBINA 0TOOP)

1.3

Cunrernueckass teopust dBomoruu (CTD) M OCHOBHBIE €€ IOJIOKEHMS.
Muxkpossoronus. [lomynsanus kak eTuHULA BUAA U SBOJIIOLIUN

1.4

JBwxymnme cuiabl (GakTopsl) BOJIONMHM BHIOB B Tpupoae. MyTanmoHHBIN
nporecc U KOMOMHAaTHUBHasE M3MEHUUBOCTh. IlomymnsiroHHbIe BOJIHBI U Jpeid
reHoB. M3omsamust u murpanus. EctecTBeHHbIN 0TOOp - Hampapisiomui (hakTop
sBoJIIOLUH. POPMBI €CTECTBEHHOT0 0TOOpA.

[Tprcnioco0IeHHOCT, OpPraHW3MOB Kak pe3ynbTar dBosouuu. IIpumepsl
npucnocoO1eHnit y opranu3MoB. ApoMop(o3bl U UAHOAAITALIUH.

Bun u Bunoo6paszosanue. Kputepuu Buna. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rH4ecKoe

1.5

MakposBomorus.  Dopmbl  dBomonMH:  QUIIETHYECKas,  JUBEPreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpatuMocTs 3BOIIOLIUN

Bo3HuKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMIie

2.1

JloHayuHbple TIpEACTABICHMS O 3apOXKACHMM >KU3HHA. HaydHble rumoressl
BO3HUKHOBEHUS XHM3HM Ha 3emiie: abMoreHe3 M MaHcnepMus. XHUMHUYecKas
ABOJIIOLIMS. ODKCIEPUMEHTAIbHOE IOATBEPKACHUE XUMHUYECKONW SBOJIIOIMH.
HauanbHble 3Tansl Ouosnoruuyeckoi sposounu. I'mnoreza PHK-mupa. Ilepsoie
KJIETKHM U UX 3BOMOLMA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB

2.2

PazButue xu3nu Ha 3emiie mo 3paMm M mepuonaMm. Kartapxeil. Apxedckas u
npotepo3oiickas 3pel. Ilanmeo3oiickas spa M ee Nepuoibl: KeMOpUHCKUH,
OPJIOBUKCKHM, CUIYPUUCKUM, JEBOHCKUH, KaMEHHOYTOJIbHBIM, TEPMCKHUU.
Me3so030iiCKas 3pa U €€ NepUOAbl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo3olickass »pa ©W €€  TMepHoJbl:  MaJCOrCHOBBIM, HEOr€HOBBIN,
AQHTPOIIOIEHOBBIM. XapaKTepUCTUKA KIMMAaTa U TEOJOTMYECKHUX IIPOLIECCOB.
OcHOBHBIE 3TaIlbl 3BOJTIOIUU PACTUTENHLHOTO U )KUBOTHOT'O MUpPa. ApoMop(do3bl y
pacTeHUM U KUBOTHBIX. [losiBiIeHHME, pacuBEeT W BBIMUPAHME TPYII KUBBIX
OpraHU3MOB

2.3

Cucrema OpraHM4eckoro Mupa Kak oOTpaxkeHue »HBojouud. OCHOBHBIE
CHUCTEMAaTUYECKUE TPYIIIbl OPTaHU3MOB

2.4

OBouIOLIMSL YeloBeKa. AHTPOIOJIOTUSl Kak Hayka. Pa3BuTue mpejacraBieHUil o
NPOMCXOXKICHUU dYelloBeKa. MeToapl W3ydeHHs aHTpororeHe3a. CxojacTBa u
pas3nn4Ms YenoBeKa 1 )KUBOTHBIX. CHCTEMaTHUECKOE TIOJI0KEHHE YETOBEKa.
Jewxymme cuibl (pakTopbl) aHTponorenesa. HaciencTBeHHass H3MEHUYMBOCTD U
ecTecTBEeHHBIH 0TOOp. OOIIeCTBeHHbIM 00pa3 >XU3HU, W3TOTOBICHHE OPYIHM
Tpy/a, MBIIIJICHHE, PEYb




2.5

OcHOBHBIE CTaAMM M BETBU HBOJIIOLMM YEJIOBEKAa: aBCTPAIONHUTEKH, Yenmosek
ymenslid, YenoBek npAMOXonasiiuid, YenoBek HeaHAEpTadbCKuil, YenoBek
pasyMHbIi. Haxonku McKomaeMmbIX OCTAHKOB, BpeMs CYILECTBOBAaHUS, 00J1acTh
pacnpocTpaHeHus, 00beM T'OJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUs

2.6

UYenoseueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpoNeoUIHas (eBpa3uiickas),
HErpo-aBCTpaIOUHasI (9KBaTOpHaNIbHAS), MOHT'OJIOUAHAs (a3marcko-
amepukaHckas). UepTel pucrocOOJIEHHOCTH NPEACTABUTENEH UETI0BEUECKUX PaC
K yCJIOBUSIM cyllecTBoBaHMA. EnuHCTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpy>Karolas cpea

3.1

DKOJIOTHSl KaKk Hayka. 3aJjaud U pas/ielibl SKOJOTUU. METONbl 3KOJOTUYECKUX
UCCIIeIOBaHMM. DKOJoru4eckoe MUpoBo33peHue. Cpeapl 0OMTaHUSI OPraHU3MOB:
BOAHAaA, HA3CMHO-BO3AylIHAs, IOYBCHHAA, BHYTPHUOPTaHU3MCHHAsA

3.2

Okonornyeckne  Qaxrtopbl.  Kmaccudukamust  3KoJIOrmyeckux  (pakTopos:
abuoTuyeckre, OMOTHYECKHME M AaHTPONOreHHbIE. J[eHCTBHE HKOJIOTHYECKUX
(hakTOpOB HA OPraHU3MBI

3.3

AbGuoTtnueckue (aKTOphl: CBET, TeMIIeparypa, BIaXHOCTh. DoTonmepmomusm.
[IpucnocoOneHnss OpraHu3MOB K  JEMCTBUIO  aOMOTHUYECKUX  (DaKTOpOB.
buonornueckue puTMbl

3.4

buotnyeckne ¢akropel. Bumbl OMOTHYECKHX B3aUMOICHCTBUI: KOHKYPEHIMS,
XUIIHUYECTBO, Mapa3uTH3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJIeOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCalu3M, HeUTpaiu3M. 3HauYeHHe  OMOTHYECKHX
B3aUMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPraHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKUE XapPaKTCPUCTUKU MOIYJIAINH. OcHoBHBIC IIOKa3aTciIn
MnomyJadanuu: 4YUCJICHHOCTb, IINIOTHOCTB, POXKIAAEMOCTb, CMCPTHOCTH, IPHPOCT,
MUIpanus. I[I/IHaMI/IKa YUCJIICHHOCTHU MNOITYJIAIHNU U €€ PCTyJIAI U

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTCMBI

CoobmecTBo opraHu3mMoB - OuoueHo3. CTpykTypsl OuolieHO3a: BHUI0Basd,
MpPOCTpaHCTBEHHAs1, Tpoduueckas (muimeBas). Buasl-momunantel. CBsizu B
OuoreHo3e

4.2

Okosnoruyeckue cuctembl (3kocuctemsl). [loHstue 00 3KocuctemMe u
6uoreoneno3e. DyHKIMOHATBHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peylieHTbl. KpyroBopoT BelecTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (nHIEBbIE) YPOBHM OHKOcUCTeMbl. IluiieBble miemu U CeTH.
OCHOBHBIE TOKa3aTeM 3KOCHUCTEMBL: OMOMacca, MPOAYKLUSA. ODKOJOTMUYECKHE
OUpaMUIbL:  TPOIYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa 3KOCHCTEM:
YCTOMYHMBOCTh, CAaMOperysnus, pazputue. Cykieccus

4.3

IIpupoaHbIE 3KOCUCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOWHOIO HJIN
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOINOTeHHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. Ypb60o3KOCHCTEMBL.
Bronorudeckoe u X0341iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak ¢akrop ycToumBocTH HKocucteM. CoxpaHeHue
OMOJIOTHYECKOro pa3HooOpa3us Ha 3emIie




4.4 Yuenne B.W. Bepnanckoro o Ouocdepe. ['paHuipl, coctaB M CTPYKTypa
ouoctepsl. XKXuBoe BemectBo u ero QyHkmuu. OcobeHHOCTH OMOChephl Kak
rio0anbHOM 3KOcUCTeMBl. J[MHaMuUYeckoe paBHOBECHE M OOpaTHas CBS3b B
ouocepe. KpyroBopoTsl BemeCTB M OHOT€OXMMHYECKHUE IIUKIBI JJIEMEHTOB
(yrnepona, azora). 30HaIbHOCTH OMOCchepbl. OCHOBHBIC OMOMBI CYIIIH

4.5 YenoseuecTtBo B Omocdepe 3emin. AHTPONOTCHHBIE M3MEHEHHs B Oumocdepe.
['moGanbHbIE 9KOJIOTHUECKUE TPOOIIEMBI.

OcHoBa palMOHAJIBHOTO YIpaBICHHUS MPUPOAHBIMU pecypcaMu M HX
UCHoJb30BaHue. JlocTrykeHuss OMOIOrUY U OXpaHa IPUPOJIbI

7.Ucmosib3yeMblii  mepedeHb (KoaupukaTop) mnpoBepsieMbIX TpedGoBaHMH K
pe3yJbTaTaM OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM NpOrpaMMbl CpelHero  00IIero
0o0pa3oBaHUsi U 3IJIEMEHTOB COJEpPKAHUS JJsl NPOBeJeHUs] €IMHOr0 TroCyJAapCTBEHHOI0
IK3aMeHa no OuoJsiornu (aanee - EI'I mo 6mosnorum)

Tabmuma7.1
[Tposepsiembie Ha EI'D o 6uonoruu TpedboBanms
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMbl
cpenHero o0mero oopa3oBaHus
Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS

MIPOBEPSIEMOTO | OCHOBHOM 00pa3oBaTENbHON MPOrpaMMBbI CPETHETrO OOIIero 0Opa3oBaHus
TpeOOoBaHUS

1 CdopMupoBaHHOCTh 3HAHUW O MECT€ U POJM OHOIOTUHM B CHCTEME
€CTECTBEHHBIX HayK, B GOPMHPOBAHUM COBPEMEHHOMN €CTECTBEHHOHAYYHOM
KapTUHBl MUpPa, B MO3HAHUU 3aKOHOB MPUPOJABI U PELICHUU >KU3HEHHO
BYKHBIX COITMATBHO-ITUYECKUX, SKOHOMUYECKHX, SKOJIOTUUECKUX TTPOOIeM
YeJIOBEUECTBA, a TakKKE€ B PEUIEHWH BOIPOCOB  PAlHMOHAIBHOTO
MPUPOJONIONB30BaHMs, B (POPMUPOBAHWU IIEHHOCTHOTO OTHOIICHHUS K
npupojie, OOIIECTBY, YEIOBEKY; O BKJIaJeé POCCHUCKHX M 3apyOesKHBIX
YYEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTHH

2 Brnanenue cucrteMoit 3HaHH 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHMS,
UCTIONIb3YEMBIX B OHOJIOTUYECKUX HCCIECIOBAHUSX JKUBBIX OOBEKTOB U
9KOCHUCTEM (OTHCaHue, H3MEpEeHne, IPOBEIeHNE HAOMIOeHUH ); criocobamMu
BBISIBJICHUSI U OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE.

VYmenune BBIJIBUT'aTb THUIIOTE3bI, MPOBCPATH HUX ISKCIICPUMCHTAJIIBHBIMU
cpeacTBamu,  (GopMmynHpys  [eTb  HCCIENIOBaHUS,  AaHATU3UPOBATH
IMMOJIYYCHHBIC PE3YJIbTAaThl U JACJIaTh BBIBOJBI.

BrisiBneHne  3aBUCUMOCTH  MEXKIY  HCCIEIyeMBbIMH  BEIMYHMHAMH,
00BsICHEHHE TOJYYEHHBIX PE3yJIbTaTOB U (HOPMYIMpPOBAHUE BBIBOJOB C
UCTIOJIb30BaHUEM HAYYHBIX MOHSATUHN, TEOPUN U 3aKOHOB

3 YMeHue BIaJeTh CUCTEMON OMOJOrMYecKHX 3HAHUHM, KOTOpas BKIIOYACT:
OCHOBOIIOJIaraolue OMOJI0rHYecKre TEPMUHBI U IOHATUSA (’KU3HB, KJIETKa,
TKaHb, OpraH, OpPraHW3M, BHUJI, MOMYJSALUS, 3KOCHUCTEMA, OHOLIEHO3,
o6uocdepa; MeTaboIU3M, TOMEOCTa3, KICTOYHBI MMMYHHUTET, OMOCUHTE3
Oenka, OHOIOIUMEpBH, JTUCKPETHOCTD, caMOperyJIsILus,
CaMOBOCITPOU3BEICHHUE, HACJIEICTBEHHOCTb, M3MEHYUBOCTb,




SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue reopun: kierounas reopus T. [lIBanna, M. [llneiinena, P.
BupxoBa; kioHanbHO-cesiekTUBHOTO uMMyHuTeTra [I. Opmux, HW.HN.
MeuHukoBa, XpOMOCOMHas TeOpHUs HaciencTBeHHocTH T. Moprana, 3aKkoH
3apojpieBoro cxoactBa K. bapa, sBomtonmonnas teopust Y. JlapBuna,
CHHTETUYECKAs. TEOpHUs 3BOJIOLMHU, Teopus aHTporioreHe3a Y. JlapeuHa;
teopusi Ouoreonenosza B.H. CykaueBa; yuenne H.M. BaBmiioBa o nieHTpax
MHOroo0pa3usi U MPOMCXOXKJIEHUS KYJIbTYPHBIX pacTeHuil, yuyeHue A.H.
CeBeplioBa 0 yTAX U HAIIpaBJICHUAX IBOIIONMH, yueHue B.W. Bepnaackoro
- 0 Ouocdepe); 3aKkoHBI (€AMHOOOpa3Usi MOTOMKOB TIEPBOTO IMOKOJICHUS,
pacileruieHusl MPU3HAKOB, HE3aBUCUMOIO HacJeIOBaHUS MpU3HAKOB [
Menzens; CUEIUIEHHOTO HAacjlelIOBaHUS IIPU3HAKOB U HapyLICHHUS
cueruienus reHos T. Moprana; ToMOJIOTHYECKUX PSAIOB B HACJIEICTBEHHON
n3menunBocty H.M. BaBuiiosa; renetudeckoro pasHosecus [x. Xapau u
B. BaiinGepra; 3apoasimeBoro cxoactsa K. bapa; 6uorenernueckuii 3aKoH
9. I'exkenst, @. Mrosepa);

MPUHIIMIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHumyma FO. JIubuxa, sKOJIOrMYECKOM NUpaMHIbl 4YHCEN,
OMOMAacChl U PHEPTUH);

runoTe3bl (koarepatHoi A.M. Omapuna, mepBuyHOro OymnboHa JIXK.
Xomnpaeitna, mukpocdep C. @okca, pudbozuma T. Uek)

YMeHue peuiaTh IIOUCKOBLBIC OMOJOrHYECKUE 3aJlavy; BbIABJIATH IPUYHUHHO-
CJICACTBCHHBIC CBA3U MCKY UCCIICIYCMbIMHA OHOJIOTUYECKUMH 06"I>GKTaMI/I,
nponeccamMu M sBJIICHUAMMU; NCJIATh BBIBOAbI M IPOTHO3bBI HA OCHOBAHUU
IMMOJIYYCHHBIX PC3YJIbTATOB,

COCTAaBJIATh T'CHOTHUIIMYCCKUE CXEMbl CKPCHIMBAHUA U PA3HBIX THUIIOB
HACJICOJOBaHUA IMPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IICPCHOCA
BCIICCTB U DHCPI'UH B SKOCUCTCMAX (I_ICHI/I IIUTaHus, IMUIICBBIC CCTI/I)

YMeHHe ycTaHaBIMBaTh B3aMMOCBSI3M MEXAYy CTPOCHMEM M (DYHKIMSAMMU:
OpraHOMJOB, KJIETOK pa3HbIX TKAHEH, OpraHaMHU M CUCTEMaMH OpPraHOB y
pacTeHHi, JKMBOTHBIX W 4YeNOBEKa; MEXIy dTalaMu OOMEHa BEIIECTB;
dTanaMu KJIETOYHOI'O LHUKJIA U KU3HEHHBIX I[UKJIOB OPraHU3MOB; dTallaMH
SMOPHOHAIBHOTO PA3BUTUSA; T'€HOTUIIOM U (DEHOTUIOM, (EHOTHIIOM U
dakTopamMu cpenbl OOMTaHMS, NPOIECCAMU HBOJIIOLMH; JABIKYILIUMU
CUJIaMU  aHTPOIOI€HEe3a; KOMIIOHEHTAMHM pAa3JIMYHBIX JKOCUCTEM W
MPUCTIOCOOIEHUSIMA K HUM OpTraHU3MOB

YMeHue BhIIENITh CYIIeCTBEHHBIE TPU3HAKHU:

CTPOEHHUSI BUPYCOB, KJIETOK INPOKApUOT U DYKAPUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BHJIOB, OHOI€OLEHO30B, JKOCHCTEM U
O6uocdepsl; CTPOEHUSI OPraHOB M CHCTEM OpPraHOB pacTEeHUil, )KMUBOTHBIX,
YeJI0BeKa; MPOIECCOB JKU3HEAEATEIbHOCTH, IPOTEKAIOIIUX B OpraHU3Max
pacTeHMi, )KUBOTHBIX M YEJIOBEKAa; OMOJOTMYECKUX MPOILIECCOB: OOMEHa
BellecTB (MeTaboau3M), UHGOPMALIUU U TPEBPALLICHUS SHEPTHH, OPOKEHHUS,
aBTOTPOHOrO W TeTepOTPOPHOro THUIIOB NHTAHUsS, (POTOCHMHTE3a U
XeMOCHHTEe3a,  MHTO3a,  MeHo3a, TaMeToreHes3a, SMOpuoreHesa,
NOCTAMOPUOHANIBHOTO ~ Pa3BUTHS, Pa3sMHOXKEHUS, HHIUBUAYAIBHOTO
pa3sBUTHsI OpraHu3Ma (OHTOrE€HEe3a), B3aMMOJAEHCTBHS I'€HOB, T€TEPO3MCa;
JeMCTBUI HMCKYCCTBEHHOTO0 OTOOpa, CTaOWIM3HPYIOLIETO, IBMXKYILETO H
pa3pbIBAIOIIET0  €CTECTBEHHOro  0TOOpa;  aljIonaTpU4yeckoro U




CHUMIIaTPUUYECKOT0 BUI000PA30BAHNUS; BIUSHUS ABMKYIIMX CHUJ BOJIIOLUU
Ha TEeHO(OHJ MOMYJAINH; MPUCITIOCOOJIEHHOCTH OPraHU3MOB K cpene
oOuTaHus, YepeA0BaHMs HAIIPABJICHUH SBOJIIOLIMHI; KPYTOBOPOTA BEIECTB U
IIOTOKA SHEPTUU B 3KOCHUCTEMAX

7 ChopMupoBaHHOCTH yMEHUS BBIICNATH CYIIECTBEHHBIEC IIPU3HAKU BUPYCOB,
KJIETOK TPOKApUOT W DYKApUOT; OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX
OpraHW3MOB, BHJOB, OHOICOLIEHO30B U DKOCHCTEM; OCOOECHHOCTH
npoueccoB oOMEHa BEHIECTB W IPEBPAILCHUS JHEPTUM B  KIIETKE,
¢doTocuHTE3a, TUIACTHYECKOTO M HEPTeTHUYECKOr0 OOMEeHa, XeMOCHHTE3a,
MHTO3a, MeH03a, OIUIONOTBOPCHMS, pa3BUTUS M Pa3MHOXKEHUS,
UH/IMBUIYAJIbHOTO pa3BUTHS oOpraHu3ma (OHTOreHes3a), OOpbOBI 3a
CYILIECTBOBaHNE, €CTECTBEHHOTO oToopa, BU/1000pa30BaHMs,
OPUCHOCOOJICHHOCTH  OpPraHU3MOB K  cpelae  OOWTaHWs,  BIHMSHUSA
KOMITOHEHTOB JKOCHCTEM, aHTPOIIOTCHHBIX H3MEHEHHH B HKOCHUCTEMAax
CBOEH MECTHOCTH, KPyroBOpPOTa BEUIECTB W IMPEBPALICHHUS HSHEPTUU B
ouocdepe

8 YMeHue uCHoib30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIUKY JIJISl JIOKA3aTeJIbCTBA POJICTBA OPraHW3MOB
pa3HBIX CHUCTEMATHUECKUX TPYII;, B3aUMOCBSI3U OPraHU3MOB U CPEJbI
OOMTaHMSA; EIUHCTBA YEJIOBEUECKUX pac; HEOOXOAMMOCTH 30pOBOTO
o0pa3a »KU3HU, COXpaHEHHsI Pa3HOOOpa3usi BUAOB M SKOCHCTEM KaK YCIOBUS
COCYIIIECTBOBAHMS IPUPOJIBI U YEIIOBEUECTBA

9 YMeHue KpUTHYECKHM OLEHMBaTh HH(OpPMALNI0  OMOJOTHYECKOIrO
COJIEp/KaHUs; HMHTEPIPETUPOBATh ATHUECKUE ACIEKTHl COBPEMEHHBIX
UCCJIEJOBaHUM B OMOJIOTMH, MEAMIIMHE, OMOTEXHOJOIHH; paccMaTpUBaTh
rJ100a1bHbIe SKOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH I10
OTHOUIEHHIO K HUM COOCTBEHHYIO MO3UIINIO

Tabmuna7.2
[TepeueHs 21eMEHTOB coAepkKaHMsl, MpoBepsieMbix Ha ET'D
o OMOJIOTHH
Kon [TpoBepsieMblii FIEMEHT COJIep>KaHus
1 buonorus xak Hayka. JKuBble CHCTEMBI U UX H3yYeHUE
1.1 CoBpemeHHast OHWOJOTHS - KOMIUIEKCHAs Hayka. buonmormdeckue Hayku U

nu3ydaemble UMM TpodsieMbl. DyHIaMeHTaIbHbBIE, MPUKIIATHBIE W TOHUCKOBBIC
HAyYHBIC UCCIIEIOBAaHUS B OUOJIOTHH.
3HavyeHne OWONOTHU B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAY4YHOU
kapTuHbl mMupa. [Ipodeccuu, cBs3anHble ¢ Ouonorueil. 3HaueHUE OHOJOTHH B
MPAKTUYECKOW JEATEIbHOCTA YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO35HCTBE,
MIPOMBIILUIEHHOCTH, OXPaHE IPUPObI

1.2 JKuBble cuctembl Kak mpeaMmer u3ydeHus Omosnoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XMMMYECKOI'O COCTaBa, JTUCKPETHOCTh U IEIOCTHOCTh, CIOXKHOCTb U
YIOPSAA0YEHHOCTh CTPYKTYPBHI, OTKPBITOCT, camMoopraHu3anus,
CaMOBOCIIPOU3BECHHE, PA3APAXKUMOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE.




YpoBHM OpraHu3aly KUBBIX CUCTEM: MOJICKYJSAPHBINA, KIETOYHbIM, TKAHEBBIM,
OpraHU3MEHHBIMN, MOIYJISIUMOHHO-BUA0BOM, 3KOCUCTEMHBIN
(buoreonenornueckuii), Omochepupiid. Ilporeccel, MPOUCXOIANINE B IKHUBBIX
cucremax. OCHOBHBIC MPHU3HAKH XUBOrO. JKW3Hb Kak (opma CyIIecTBOBaHUS
MaTepuu

1.3

Metonpl Ouonormdeckoi Hayku. HaOmroneHue, H3MEpEeHHE, JKCIICPUMEHT,
cucTeMarus3aimsa, MeraaHanu3. lloHgarhe o0 3aBUCHMOM M HE3aBHCHUMOM
nepeMmeHHoi. [lmanupoBanue sxcnepumenta. [loctaHoBKa U pOBEpPKA THIIOTES.
HyneBas rumnore3za. Ilonstue BBIOOPKM H €€ JOCTOBEpHOCTh. Pa3bpoc B
Ouosornueckux naHHbIX. OIlEeHKa JOCTOBEPHOCTH IOJIYYCHHBIX PE3yJIbTaTOB.
[IpuunHbBl UCKaXKEHUS PE3YJIbTATOB JKCIepUMEHTa. [IoHSATHE CTaTHCTUYECKOTO
TecTa

KneTtka kak Ononoruyeckas cucTeMa

2.1

Knerka - cTpykTypHO-(DYHKIIMOHAJIbHAS €IMHHIA XKUBOTO. VICTOPUS OTKPBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopusi (T. LlIBann, M.
[neinen, P. Bupxos). OCHOBHbIE MOJI0KEHUS COBPEMEHHOM KJIETOUHOM TEOpHUH.
MeTobl MOJIEKYIISIPHOM M KJIETOYHOM OMOIOTUU: MUKPOCKOIMS, XpoMaTorpadus,
a5IeKTpodopes, METOJ MEYEHBIX aTOMOB, maddepeHnmanbHoe
HEHTPUPYTUPOBAHUE, KYTHTUBUPOBAHHUE KIIETOK

2.2

XVMMHYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPAMHUKPOIEMEHThL. Boga u
€€ pOJib KaK pacTBOPUTEINS, peareHTa, y4acThe B CTPYKTYPHUPOBAHUM KIIETKH,
TEIUIoperynsiuui. MuHepallbHble BEIECTBA KIJIETKH, MX OHOJOTHYECKas poJlb.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornueckne nomumepsl. benku. AMUHOKHMCIOTHBIH cocTaB  OEJIKOB.
Crtpyktypsl OenkoBoit Mosekynbl. IlepBuuHas cTpykTypa Oenka, HenTHAHAs
CBA3b. DBTopuuHas, TpeTU4Has, 4YETBEpTUYHAs CTPYKTypbl. JleHaTypaums.
CsoiicTBa 6enkoB. Knaccudukamnus 6enkoB. buonornyeckue GyHKIuM O€NKOB.
VYrinesoasl. MoHOcCaxapuapl, JUCaxapHulbl, OJUTOCaxapuabl U IOJIMCAXAPUIIBL.
OO0muii mnjmaH CTpoeHHssT U (PU3MKO-XMMHMUYECKHE CBOICTBa  YIJIEBOJOB.
buonorndeckue pyHKIUN YTI€BOOB.

Jlununer. 'mapodunbHO-THAPOdOOHBIE cBOMcTBa. Kiaccubukauus nunuaos.
Tpurnunepunsl, Gochoaunuasl, BOCKH, cTepousl. buonorndyeckue (yHKIUH
aunuoB. OO0IIMe CBOKWCTBA OMOJIOTHUECKUX MEMOpPaH - TeKy4eCTh, CIIOCOOHOCTH
K CaM03aMbIKaHHIO, TOJTYIIPOHULIAEMOCTb.

HyxneunoBeie kucnotel. JIHK u PHK. CrpoeHue HyKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [Ipunnun kommnementapHoctu. [lpaBuno Yapradda. Ctpykrypa
JHK - nBoiinas cnimpanb. MectoHaxoxaeHue u ouonornueckue Gynkuuu JHK.
Buasl PHK. ®yuknun PHK B knetke.

Crpoenne wmonekyinsl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIIEHHBIE TEPEHOCUUKH, UX QYHKIIUU B
knetke. CexsenupoBanue JIHK.

CtpykTypHas OuoyioTHs: OMOXMMHYECKHE W OWO(DU3HUYECKHE HCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJT

2.3

Tumer  KIETOK: dSyKapHoTH4eckas W  Ipokapuotuueckasd. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHNUs KICTKH.

CtpoeHune mpokapuoTHYEeCKor KieTku. Kierounas cTteHka OakTepuil M apxewu.
OCOOEHHOCTH CTPOEHUSI reTepoTpoHONH M aBTOTPO(GHONW MPOKAPUOTUUECKUX
KJIETOK. MeCTO M poJib MPOKapruoT B OHMOIIEHO3aX.




Crpoenne u (yHKIMOHUPOBAHUE DYKAPUOTHUUECKOW KieTKU. [lmazmaruueckas
MeMmOpaHa (miazmanemma). CTpyKTypa Mmia3MaTuaeckoid MeMOpansl. TpaHcmopt
BCIIECTB 4Yepe3 IUIa3MaTHYeCKyl0o MeMmOpaHy: macCuBHbIN  (nuddysus,
oOnerdyeHHast auQQy3us), aKTUBHBIA (TMEPBUYHBIA M BTOPUYHBIA aKTHBHBIA
tpancnopt). [lonynponuiiaemocts MemOpansl. PaboTa HaTpuii-kaaueBoro Hacoca.
OHAOIUTO3: MUHONIUTO3, paronnuTo3. Jk301uTo3. Knerounas crenka. CTpykTypa
U QYHKIIMH KIETOYHON CTEHKH pacTeHH, IpuOoB.

Huronna3zma. Ilutozonb. Ilutockener. JIBumxenue nutoriazmbl. OpraHouabl
kieTkd. OnHomMeMOpaHHbIE OpPraHOW[Bl KJIETKU: SHJIOIJIa3MaTU4ecKas CeTh
(OIIC), ammapat ['onbku, TU30COMBI, UX CTpoeHHEe U (QyHKIMH. B3aumocssi3b
OJIHOMEMOpaHHBIX OPraHOUAOB KieTKU. CTpoeHHE TPaHyJISPHOIO PETHKYIyMa.
Cunte3 pactBopuMbix OenkoB. CuHTE3 KIETOYHbIX MeMOpaH. [nagkuii
(arpaHynsIpHBIN) SHOOMIIA3MaTUYECKUl peTukyiayM. CekpeTropHas (QyHKIHUS
anmapara ['onbmxu. TpaHCIOPT BEHIECTB B KIETKE. Bakyosin pacTUTENbHBIX
kieTok. Kierounsiit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABI.

Crtpoenue u (yHKIUUM MUTOXOHIpuUM U miactul. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  IUIACTUABI  (POTOCHHTE3UPYIOIIUX  JYKApUOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JI€HKOIIACTBI BHICIINX PACTEHUN.

HememOpannbsie opranouasl kieTkd CrpoeHue u (GyHKIMHM HeMeMOpaHHBIX
OpraHouJoB KieTkH. Pubocombl. MukpoduisameHTsl. MBIIIEUHbIE KIETKH.
MuxkpotpyOouku. Kinerounslii nentp. CTpoeHue M JBUKEHHE KIYTHKOB H
pecaruek. MukpotrpyO6ouku nuTomiasMel. LleHTproms.

Anpo. OGonouka sapa, XpoOMaTHH, KapuoIUla3Mma, SAPBIINIKM, UX CTPOCHHE U
¢bynkuuu. SAnepHsiii 6enkoBblii MaTpukc. [IpocTpaHCTBEHHOE pPacHOJIOXKEHHE
XpoMocoM B UHTep(ha3HOM siipe. benku XpoMaTuHa - TUCTOHBI.

Knerounsle BkimtoueHuss. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK JYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI)

2.4

AccuMWISIIMS U TUCCUMIIIALIMSA - JABE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOGHBIH U reTepoTpodHbIH. YyacTue KUCIOpoaa B OOMEHHBIX
npoueccax. OHepreTudeckoe obecrneueHue KieTku: mnpeBpamieHue ATD B
oOMeHHbIX mpoueccax. @DepMEeHTaTUBHBIM XapakTep peakIuil KIEeTOYHOIo
MeTtabonu3ma. DEpMEHThl, UX CTPOEHHE, CBOMCTBA M MEXaHU3M JCHCTBHUS.
Kodepmentsl. Otnnuus GpepMEeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTHUBATOPbI U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (epMEHTATHUBHBIX
peaKmii OT Pa3IUYHBIX (PAKTOPOB.

IlepBrUYHBII CHUHTE3 OpraHMYECKUX BemecTB B Kierke. dPorocuHTe3. Poiab
XJIOporjiacToB B mpouecce (oTtocuHre3a. CBetoBas U TeMHOBas (asbl.
[TponyktuBHOCTh (hoTOCHMHTE3a. BiusHue paznuyHbIX (QaKkTOpOB Ha CKOPOCThH
¢dorocunTe3a. 3HaueHne HOTOCUHTESA.

XeMmocuHTe3. PazHooOpa3ue opraHu3MOB-XeMOCHHTETUKOB: HUTPUDUIIUPYIOIIHE
Oaktepuu, xenezo0aKkTepuu, cepoOaKTepuu, BOAOPOAHbIE OakTepuu. 3HaUEHUE
XEMOCHHTE3A.

AnaspoOHble opraHuzMbl. Buabl Opoxenus. IIpoaykTel OposkeHHS M HX
HCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH 1 BO30yIUTENH OOJIe3HEH.

AspoOHBIE OpraHM3MBbl. DTallbl dHEpPreTHUeckoro ooMmeHa. [1oAroTOBUTEIBHBIN
sTarn. [ ukonus3 - 6eCKUCIOPOIHOE PACIICTIIICHNUE TIIOKO3BI.

buonornueckoe OKHCIEHHE, WU KIETOYHOE JbpIXaHue. Poap MHUTOXOHIpHI B
npoiieccax 6uosoruueckoro okuciaeHus. Liuknmmdyeckue peakun. OKHUCIUTEIBHOE
dbochopunuposanue. [IpenmyiiecTBa a3poOHOr0 MyTH OOMEHa BEIIECTB Iepes




aHa’poOHBIM. D) (PEKTUBHOCTH SHEPTETHUECKOTO OOMEHa

2.5

Peakuun marpuuHoro cuutesa. [IpUHIMN KOMIUIEMEHTAPHOCTH B PEaKIMSIX
MaTPUYHOTO CHHTEe3a. Peann3zanus HaciaencTBeHHOH nHpopmanuu. ['eHeTnaeckuit
KOJl, ero cBoictBa. TpaHckpunuus - martpuuHbli cuHTe3 PHK. Ilpunummsi
TPAHCKPUIILIUUA: KOMIJIEMEHTAPHOCTh, aHTUIAPAILIEIBHOCTh, ACUMMETPUYHOCTbD.
Tpancnsanus u ee dtanbl. Yuactue TpancrnoptHeix PHK B OmocuHTese Oenka.
VYcnoBust 6mocunte3a Oenka. KomupoBanme amuHokucior. Poms pubocom B
OuocuHTe3e Oemnka.

Opranuzanus reHoMa y IpOKapuoT U 3YKapuoT. Perynsius akTHBHOCTH T€HOB Y
npokapuot. ['unore3a onepona (®. XKakob, XK. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTOuHbIN roMeocTas.

Bupychl - HeknerouHbsle (GopMbl KM3HH M OOnuratHele mapa3uthl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprOdaros.

Bupychbie 3a0oseBaHusl 4enoBeka, >kMBOTHBIX, pactenuit. CIIN, COVID-19,
COIMAIbHBIE U METUIIMHCKHIE TPOOIIEMBI

2.6

KreTounsrii iukJ1, ero nepuo sl u peryisius. Marepdasa u Muto3. OcoOCHHOCTH
MPOLIECCOB, MpoTekamux B wuHTepdaze. [loAroToBka KIETKH K JEJIEHUIO.
[IpecunTeTnyeckuii (MOCTMUTOTUYECKUM ), CHHTETHUECKUIN M TIOCTCUHTETUYCCKUIN
(MPEeMHUTOTUYECKHI ) IEPHOJIBI HHTEP(a3bI.

Marpuunsiii  cunre3 JIHK-permmumkanmsa. Ilpunnuner  permmkanuu  JIHK:
KOMIJIEMEHTAPHOCTb, IOJYKOHCEPBATUBHBIM CHUHTE3, AHTHUIAPAJUIEIbHOCTb.
Mexanusm perumkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenmomepsl u

TesoMepa3a. XpPOMOCOMHBI Ha0Op KIETKH - KapHOTHMN. JIMIUIOMAHBIA U
rarionIHbI  Habopel XpomocoM. ['omosormynsle XpoMocoMbl. [losoBbie
XPOMOCOMBI.

I[CJ'IGHI/IG KJICTKHU - MHUTO3. CTa]j[I/II/I MHTO3a U MPOUCXOAAINNE B HUX HPOLUECCHI.
Tunel mMuTo3a. KapI/IOKI/IHe3 N IUTOKHUHCS. buonorunyeckoe 3HaueHHE MHTO3a.
Perynﬂum{ MHUTOTHUYCCKOI'O IIMKJIa KJICTKH. HporpaMMpreMaﬂ KJICTOYHAs THOCIb
- ariorTo3.

CDYHKIII/IOHaJ'IBHaSI ICHOMHKA

Opranusm kak OHooruyecKkas cuctema

3.1

OIHOKIETOUHEIE, KOJIOHUAJIbHbIE, MHOT'OKJIETOYHBIE OpraHU3MBbl u
MHOTOTKaHEBbIE OPTaHU3MBI.

@DopMBI  pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKJIIOYash BEreTaTUBHOE) U
nosoBoe. Buapl Oecnonoro  pa3MHOXKEHHS: MOYKOBAaHUE, CHOPYJISALHUA,
dbparmeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonosbie kneTku, uiu rameTsel. Meiio3. Ctaaun meio3sa.
IToBenenue xpomocom B mMeitose. Kpoccunrosep. bruosmornueckuii CMbICI Meiio3a
¥ TI0JI0BOTO Iporecca. Melo3 1 ero MeCTo B JKU3HEHHOM ILIMKJIE OPraHU3MOB.
IIpen3aponpimeBoe pasutHe. ['ameroreHe3 y >XKMBOTHBIX. [lonOBBIE JKene3bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTok. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK. OIJIOJOTBOPEHHE M SMOPHUOHAIBHOE DPA3BUTHE >KUBOTHBIX.
Crioco0bI OIUI0IOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.
NunuBunyanpHOE pa3BUTHE OpraHu3MoB (oHToreHe3). Cramuu sMOpuoOTeHe3a
KUBOTHBIX (Ha mpumMepe Jsarymkn). pobnenue. Tunsl npodnenus. OcobeHHOCTH
IpoOJieHNs MIIEKOMUTAIONIUX. 3apObIIIEBbIE JTUCTKU (TacTpyssius). 3aKiaaka
OpPraHOB M TKAHEH W3 3apOJABILICBBIX JHMCTKOB. B3anMHOE BIMSHHE 4YacTeu
Pa3BUBAIOIIETOCS 3apojbiia (dIMOpHOHANIBHAS WMHAYKIM). 3aKkiajka IUlaHa




CTPOECHHS KUBOTHOI'O KakK pPe3ylbTaT HEPApXUUYECKUX B3aHMMOJCHCTBHUIl T'€HOB.
BrnusHue Ha SMOpHOHAIBHOE PAa3BUTHE PA3IMUYHBIX (DAKTOPOB OKPYKAFOIICH
cpensl. Poct u pa3Butue xkuBoTHBIX. [locTamOpuonaneubiii nepuos. [psmoe u
Herpsimoe pasButue. PaszBute ¢ Meramopdo3oM y OEClO3BOHOYHBIX H
MMO3BOHOYHBIX JKMBOTHBIX. bHoOrHyeckoe 3Hau€HUE NPSIMOIO U HEMpPSIMOTO
pa3BUTHUSA, UX pacHpOCTpaHEHHE B Mpupoje. Tumbsl pocra KUBOTHBIX. DaKTOPHI
pEryJsLuy pocTa )KUBOTHBIX U yesoBeka. CTaauu NocTIMOPUOHATILHOTO Pa3BUTHS
y JKUBOTHBIX U uyesoBeka. [leproasl OHTOreHe3a yesnoBeka.

Pasmuoxxenne u pasButue pacteHuid. ['amerodut um cnopodut. Meiios B
JKU3HEHHOM IuKIe pacrteHuil. OOpazoBaHue cmop B IMpolecce Meno3a.
['amerorenes y pactenuii. OIUIOAOTBOpPEHHE U Pa3BUTHE PACTUTEIbHBIX
Opranu3MoB. /[BoiiHOE OMIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHue u
pa3BUTHE cCeMeHH. MeXaHU3Mbl PETYJISIUU OHTOTeHE3a Y PACTEHUN U )KHUBOTHBIX

3.2

Hcropust cTaHOBIEHUS U pa3BUTHS T€HETUKHU KaKk HAyKU. OCHOBHBIE TEHETUYECKUE
MOHATHS W CHUMBOJIbI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUICIBHBIE T'EHBI,
albTEPHATUBHBIE [pPU3HAKW, JOMHMHAHTHBIA W  PELECCUBHBINA  IpU3HAK,
TOMO3UI0Ta, TETEPO3UTOTa, YUCTas JIMHHS, THOPUIBI, TEHOTHUI, (PEHOTHII.
OcHOBHBIE ~ METOJABl  TEHETHKU: THOPHIOJIOTMYECKUN,  IUTOJIOTHYECKUA,
MOJIEKYJISIPHO-TEHETUYECKUI

3.3

Mounorubpuanoe ckpemmpanue. [IepBoiii 3aKkoH MeHIems - 3aKOH eTUHO00pa3HsI
rubpunoB nepBoro mnokojeHus. IIpaBuwio momuHupoBanus. Bropoil 3akon
MeHnnens - 3aKkOH pacIlIEIUIEHHs NPHU3HAKoOB. [luToimornueckue OCHOBBI
MOHOTUOPHUAHOTO CKpeluBaHus. [ urmores3a 4MCcTOTH ramer.

AHanuzupytoliee ckpemuBaHue. IIpoMeXyTOUHBIM XapakTep HacJIE€JOBAHMUS.
Pacienienne npu3HaKkoB IIpY HEITOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHzens - 3aKOH HE3aBUCUMOTO
HaclelloBaHUs  Npu3HakoB.  LluTonmornyeckue  OCHOBBI  JUTHOPHAHOTO
CKpEILIMBAHMUS.

CueruienHoe HacnefoBanue mpusHakoB. PabGotel T. Moprana. CuensieHHoe
HAaCJIe0BAHNE T'€HOB, HApyLICHUE CLEIUICHWs MEXAY TFeHaMH. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXAHU3M OIPEACIICHHs 1O0Ja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIl M TreTeporaMeTHbli moji. I'eHeTnyeckas
CTPYKTypa INOJIOBBIX XpomocoM. HacnenoBanwe mNpH3HAKOB, CLEIJIEHHBIX C
nosioM. I'eHorun kak nemoctHas cucreMa. Ilnenorponus - MHOMXKECTBEHHOE
NercTBHE TeHa. MHOXECTBEHHBIM ajuiean3M. B3aumMoaeilicTBHEe HealIeIbHBIX
reHoB. KommiemenrapHocts. Onuctas. [lomumepus

3.4

B3aumoneilictBue reHotMnma W cpenbl npu  GopMUpoBaHUM  (DeHOTHMA.
N3menunBOCTh Mpu3HaKoB. KauecTBEHHBIE M KOJWYECTBEHHBIE TIPU3HAKH. Buabl
M3MCHYMBOCTHU: HEHACIICACTBCHHASA U HACICACTBCHHAS.

MoaudukanronHas  U3MEHUYMBOCTb. Poimb  cpeasl B (popMupoBaHUU
Mou(UKAIIMOHHOW n3MeHUYnBOCTH. Hopma peaknuu mpu3Haka. BapuannoHHBIN
psaa u BapuanuonHas kpuBas (B. Woranncen). CpoiicTBa MoauQuKaiioHHOM
M3MCHYHUBOCTH.

I'eHoTHIIMUeckass M3MEHUYMBOCTH. (CBOMCTBA T€HOTHIIMYSCKOM H3MEHUHMBOCTH.
Bubl reHOTUNIMYECKOM U3MEHUMBOCTH: KOMOWHATHBHAS, MyTaI[HIOHHAS.
KoMmOnHaTtuBHasT HW3MEHYMBOCTh. Mei03 W TOJOBOM TMpomecc - OCHOBA
KOMOMHATUBHOM H3MEHYMBOCTH. Poilb KOMOMHATHBHOW H3MEHYMBOCTH B
CO3JIJaHWUHU TEHETHYECKOTO pa3HOOOpa3us B MpeJienax OaHOTO BUIA.




MyTanvoHHass HW3MEHYMBOCTh. BHabl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHomHble. CHOHTaHHbIE W HMHAYUUMPOBaHHbIE MyTaluu. SaepHele U
HUTOIIa3MaTuueckue Mytanuu. CoMaTH4ecKre U MoJioBble MyTaruu. [IpuunHbl
BO3HUKHOBEHUsSI MyTanuid. MyrareHbl M HUX BJIUSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH T'OMOJIOTHYECKHX PSII0B B
HacsieacTBeHHOW n3meHunBocty (H.W. BaBunos). BuesnepHas u3MeHUMBOCTh U
HACJIeICTBEHHOCTh

3.5

Kapuotun denoBexka. MexayHapogHas MporpamMmMa HCCIIE€IOBaHUS TIE€HOMa
yenoBeka. MeToabl  HM3yd4eHUsT T[EHETHMKH  YEJIOBEKa: TIE€HEAIOTrMYECKUH,
OJIM3HELIOBLIH, IIUTOrCHETHYCCKHI, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUI. CoBpeMeHHOE onpeaeIcHue TCHOTHUIIA;
MOJTHOT€HOMHOE CEKBEHHPOBaHWE, NT€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[Ml[P-anamm3a. HacnenctBeHHble — 3a0oJjieBaHUs  4elioBeKa. [CHHBIE W
XPOMOCOMHBIE Oone3Hu YyeJIOBEKa. bone3nun c HacJIeICTBEHHON
MIPEAPACIIONOKEHHOCTHI0. 3HAUCHHE MEIUIIMHCKON TeHETHKHU B MPEAOTBPAILICHUN
U JICUEHUH I'eHEeTHUEeCKUX 3a00i1eBanuii yeaoBeka. CTBOIOBEIE KIETKU

3.6

JomecTukauust ¥ cenekius. 3apoKICHUE CENEKLHMH U JIOMECTUKALMKU. YUYeHue
H.W. BaBwioBa 0 LEHTpax HNPOMCXOXKJIEHUS W MHOrooOpasus KyJbTYpHBIX
pacteHuil. Ponb cenekuuu B CO3/1aHUM COPTOB PACTEHUM M MOPOJ JKUBOTHBIX.
Copt, mopopaa, mTaMM. 3aKOH TOMOJIOTMYECKHX pPAJIOB B HACIEICTBEHHOU
u3menunBoctu H.W. BaBuiosa, ero 3naueHue /i CEIeKIIMOHHON paboThI.
Metoapl  CeNeKIMOHHONW paboThl. VICKYCCTBEHHBIM OTOOp: MAacCOBBId U
WHAVBUAYAIbHBIM.  JTambl ~ KOMOMHALIMOHHOW  cenekuuu.  McmbiTaHue
MPOU3BOAUTENEH MO MOTOMCTBY. OTOOp TO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTHIIa TOTOMCTBA M OTOOP MO TeHOTHITY ¢ omotkio aHanu3a JJHK.
HckyccTBeHHBINM MyTareHe3 Kak METO/1 CeNEKIIMOHHON paboThl. PaananmonHsbiii u
XUMHYECKHM MyTareHe3 Kak WCTOYHUK MYTalluid y KYJIbTYpPHBIX (GopM
opranu3moB. Mcrnosib30BaHWME TE€HOMHOTO PENAKTUPOBAaHUS W METOAOB
pexomObuHanTHBIX JIHK 17151 monmydenust ucxoiHOro Matepuana ams CeNeKIUHU.
[Tomyuyenue nonuruion0B. BHyTpuBumoBas rubpuauzanus. biuskopoacTBeHHOE
CKpelIMBaHue, WK HHOpUANHT. HepoicTBeHHOE CKpeIIMBaHKe, WK ayTOPUIUHT.
I'erepo3suc u ero npuurHel. Mcnonp3oBanue rereposuca B cenekiuuu. OtaaneHHas
rubpuamnzanus. [Ipeogonenue Gecrioans MEKBUIOBBIX THOPUIOB. JlOCTHKEHUS
CEJIEKI[UU PACTEHUI U KUBOTHBIX

3.7

OOBEKTHI, HCTIONB3YEMbIE B OMOTEXHOJIOTHH, - KJIETOUHBIE i TKAHEBBIE KYJIBTYPHI,
MUKpPOOPTaHU3MBI, HUX XapakTepucTuka. TpaaunuoHHass OWOTEXHOJOTHS:
xje0orneyeHne, TMOJyYeHHE  KHUCIOMOJIOYHBIX  TPOJIYKTOB,  BHHOJEIHE.
Mukpobuonoruueckuii cuHTe3. OOBEKTBI MUKPOOHMOIOTUYECKUX TEXHOJIOTHUH.
[Ipow3BoacTBO  Oenka, AaMUHOKMCIOT W  BUTaMUHOB. VckyccTBeHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKLMS SULEKIETOK W KIOHUPOBAHHUE IKUBOTHBIX.
Merto TpaHCIUIaHTAIUU SJEP KIETOK.

XpOMOCOMHAasi W TeHHas WHXeHepusa. VICKycCTBEHHBIM CHHTE3 Te€Ha U
KoHcTpyupoBanue pekomOuHanTtHbIXx JIHK. JlocTmxkeHus ©u TepCHEKTHUBBI
XPOMOCOMHOM ¥ TEHHOM WH)XEHEepHUH. MEeTUIMHCKUE OHOTEeXHOIOTHH.
Hcnonb30BaHUE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOTOOOpa3rue OPraHNIecKoro Mupa

4.1

Buonornueckoe  pazHooOpasue  opranu3moB.  CoBpeMeHHass  cHcTeMa
opranudeckoro mwupa. IlpuHnunsl knaccupukauu opraHu3smoB. OCHOBHbIE




CHUCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHUSI U JKU3HEACSITEIBHOCTU OJHOKJIETOUYHBIX OPraHU3MOB.
baktepuu, apxeu, 0IHOKIETOUYHbIE TPUOBI, OJHOKIETOYHbIE BOJOPOCIH, APyrue
poTucThl. KonoHuanbHble Opranu3Mel. JBHKEHNE OHOKIETOYHBIX OPIaHU3MOB:
amebouHOe, )KT'YTUKOBOE, PECHUYHOE. 3alluTa Y OJHOKJIETOYHBIX OPraHU3MOB.
PaznipaxxuMocTh y OAHOKIIETOYHBIX OPraHu3MOB. TakcuChl

4.2

MHorokJieTouHble pacTeHus. B3anmMocBA3b yacTell MHOTOKJIETOYHOTO OpPraHU3Ma.
TkaHu, opraHbl U CUCTEMbI OPIraHOB MHOT'OKJIETOYHOTO Opranu3Ma. Opranusm Kak
eauHoe 1ienoe. Tkanu pacteHuil. TUTIBI pacTUTEIHHBIX TKaHEH: 00pa3oBaTeIIbHAS,
MOKPOBHAsA, IMPOBOJAIIAsA, OCHOBHas, MexaHuueckas. OcoOEHHOCTH CTPOCHUS,
(GyHKUIUH ¥ pacroyiosKeHHs TKAHEH B OpraHax pacTeHui

4.3

BereraruBHble U reHepaTUBHBIE OpraHbl pacTeHUl. OyHKIIMKA OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. [[BukxeHre MHOTOKJIETOUYHbBIX PACTEHUIN: TPOIIU3MBI U
Hactuu. [lormomenue BOIBI, YIVIEKUCIOTO ra3a W MHHEPAIbHBIX BELIECTB
pacrenusiMu. [[pixanue pactenuil. Auddysus razoB yepe3 NOBEPXHOCTh KIIETKH.
TpaHncniopTHble cHCTeMBl pacTeHui. Bblenenue y pacreHuid. 3ammura y
MHOTOKJIETOYHbIX pacTeHui. Kyrtukyna. CpencrBa NMacCUBHOM M XMMHYECKOH
3aUThl. OUTOHLIHIBL.

PaznpaxxuMocTh M peryisinus y opraHu3MoB. Pazipa)kxuMocTb U peryiasinus y
MHOT'OKJIETOYHBIX PACTeHMI. POCTOBEIE BenleCTBA U UX 3HAYCHUE

4.5

MHOroKJIETOYHbIE  KMBOTHBIE. B3anMMOCBA3b 4YacTe€l  MHOTOKJIETOYHOIO
opranusma. TKaHU, OpraHbl U CUCTEMBbI OPraHOB MHOTI'OKJIETOYHOTO OpraHHU3Ma.
OpranmnsMm kak eauHoe 1enoe. 'omeocta3. TkaHu KUBOTHBIX W YesioBeKa. THITBI
JKUBOTHBIX TKaHEH: SNHUTeNnadbHas, COCIWHUTENbHAs,, MBIIIEYHAs, HEpPBHAs.
OcobenHocTH cTpoeHust, QyHKIIUNA U PaCcTOIOKEHUS TKAaHEH B OpraHax dKUBOTHBIX
Y YeJoBeKa

4.6

Oprasbsl ¥ CUCTEMBI OPTAaHOB JKUBOTHBIX. DYHKIIMK OPTAHOB U CUCTEM OPTaHOB.
Omnopa Tena opranu3moB. CKeneTsl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHbIX. HapyXHblii 1 BHyTpeHHUH ckeneT. CTpO€HUE U THUIMBI COEAMHEHUS
KOCTEM.

JIBi>keHHe MHOTOKJIETOYHBIX JKMBOTHBIX. [luTtanue xkuBOTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. /[pixanue xuBOTHBIX. KoxkHOE npixanue. KabepHoe u
JIETOYHOE JIbIXaHHUE.

JlpIxaHne TO3BOHOYHBIX >KMBOTHBIX. JBOJIOLMOHHOE YCIOXHEHHE CTPOCHHUS
JIETKUX TTO3BOHOYHBIX JKMBOTHBIX. JlpIXaTesibHasi CUCTEMa 4YesoBeKa. MexaHu3m
BEHTWISIIUM JIETKUX Yy MNTUIl W MJEKOMHUTAIOMMX. TpaHCIOPT BEHIECTB Y
opraHu3moB. TpaHCHOPT BEIIECTB y JKUBOTHBIX. KpoBeHOCHas cuctema u ee
opranbl.  KpoBeHocHas  cucTeMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIleHHs. DBOJIOIMOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOU
CHCTEMBbI TTO3BOHOYHBIX >KMBOTHBIX. BbleneHune y opranu3moB. Beiaenenue y
’KUBOTHBIX. COKpaTtuTenbHble Bakyosu. Opranbl BijieieHus. CBsI3b MOJIOCTH Tella
C KPOBEHOCHON M BBIACIHUTEIBHON CUCTeMaMUu. BblIeneHne y MO3BOHOYHBIX
JKUBOTHBIX. 3alIUTa Y MHOTOKJIETOYHBIX dKUBOTHBIX. [[OKpOBBI U X TPOU3BOHBIE.
Pa3apakuMocCTp u peryisanus y opraHu3mMoB. Pa3npaxuMocTs y OTHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3gpaxumMocTh W pPEryysiuss y MHOTOKJIETOYHBIX
pacteHuil. PocToBbIE BellleCTBA U X 3HAUEHUE.

HepBHas cucrema u pedrekropHas peryisius Y MHOTOKJICTOYHBIX KUBOTHBIX.
HepBnas cuctemMa u ee oTAeNbl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM




CHCTEMBbI y KHUBOTHBIX.

PazpaboTka anroputmMoB W mporpamm i 3(QekTuBHON (YHKIMOHATHHON
AQHHOTAIlMM  TE€HOMOB,  TPAHCKPHUIITOMOB,  IIPOTEOMOB,  MeTabOJIOMOB
MHUKPOOPTaHU3MOB, PACTCHHIA, )KUBOTHBIX M YeJIOBEKA

OpI‘aHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Oprasbl U CUCTEMBI OpraHOB 4esioBeka. OTIeNbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
JKUBOTHBIX. Pediekc u pednexkropHas myra. be3ycinoBHbIC U YCIOBHBIC PEQIICKCHI.
['yMopasibHast peryisiius W SHIOKPUHHAs CHCTeMa >KMBOTHBIX M YEJIOBEKa.
JKene3pl SHAOKPUHHOM CHCTEMBI M WX TOPMOHBI. JlelicTBUE€ TOPMOHOB.
B3anMocBs3bp HEpBHOW W HHIOKPUHHOW cHCTeM. [ umnortanamo-rumnodusapHas
cuctema. Pednexc u pednexropnas ayra. besycioBHble U yCIOBHbIE peIeKChI

5.2

3amura opranuzma ot Oonesnel. immyHHast cucrema udenoBeka. KieTouHblil u
TYMOpAJbHBI HUMMYHUTET. BpoXXIeHHBINH, NPHOOpETEeHHBIH crenuduuecKuii
uMMyHHUTET. Teopus KioHaiabHO-cenekTUBHOro ummyHutera (II. Dpnux, @.M.
bepner, C. Tonerasa). BocianutenbHble OTBETHI OpraHU3MOB. PoIb BpOXKI€HHOTO
MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00€BaHUI

5.3

KpoBeHnocHast cuctema u ee opranbl. Cepie, KPOBEHOCHBIE COCYIbl U KPOBb.
Kpyru xpoBooOpaiienus. Pabota cepaia u ee perymisus

5.4

Hpixanue yenoseka. Juddysus ra3oB uepe3 moBEpXHOCTh KIETKH. JlpIXxaTenbHas
cucteMa 4enoBeka. JlpIxaTenbHash TOBEPXHOCTb. Perymnsnus JpIXaHUs.
JlpIxarenbHbIe 00BEMBI

5.5

[TumeBaputenbHass cuctema 4venoBeka. OTHENbl NMUILEBAPUTEIBHOTO TPAKTA.
IInmeBapuTenbHple  Kele3bl.  BHYTPUIIONOCTHOE M BHYTPHUKIETOYHOE
MUIIEBAPEHUE

5.6

IToxpoBel u ux mnpowusBoaHble. Oprasbl BbiaeneHus. lloukn. CrpoeHue n
¢yHKIIMOHMpOBaHUE HedpoHa. OUIbTpalys, CeKpelus 1 00paTHOE BCAChIBAaHUE
KaK MeXaHU3Mbl paboThl OpraHoB BbiAeneHus. OOpa3oBaHHe MOYH y YeloBeKa

5.7

JIBukeHue uenoBeka: MblliedyHas cucrteMa. CKeleTHble MBIIIIB U UX paboTa.
CtpoeHue u TUITBI COeMHEHUS KOCTE!

Teopus sBomonnu. Pazsutne )Knu3Hu Ha 3eMie

6.1

OpomonmonHas reopust Y. lapuHa. [Ipeanocsliiky BOSHUKHOBEHHS JapBUHU3MA.
JKu3Hb n HaydHas nesrenpHOCTh Y. JlapBuHa.

JBrxyne cuiel sBosonuu BuaoB 1o Y. /lapBuHy (BbICOKAass MHTEHCUBHOCTD
pPa3MHOXKEHHS OpraHM3MOB, HACJEACTBEHHas W3MEHUYHMBOCTh, Oopbba 3a
CYIIIECTBOBaHME, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunrernyeckoir teopuun sBomounu (CTDI). HeiirpanbHas teopus
sBosorui. CoBpeMeHHasl SBOJIIOLIMOHHAS OMOJIOrHs. 3Hau€HHE 3BOJHOIMOHHON
TEOpHH B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA

6.2

[Tomynsiust kKak dieMeHTapHas enuHuia 3Bojouud. COBpEeMEHHbBIE METOMbI
OIICHKH TEHETUYECKOTO pPa3HOoOpa3us W CTPYKTyphl momynsuuid. V3meHeHue
reHooHAa TOMYNSAIMM KakK 3JIEMEHTapHOE SBOJIIOIHOHHOE SIBIEHUE. 3aKOH
reHeTuyeckoro paBHoBecus Jlx. Xapau, B. BaitaOepra.

DneMeHTapHbIe (PaKTOPHI (IBUKYIIIHE CHUIIBI) SBOJIOIUH. MyTaIllmOHHBIA TIPOIIECC.




KoMmOuHaTtuBHas u3MeHYMBOCTh. Jlpelid TeHOB - ciydailHble HEHANpPaBJICHHBIC
U3MEHEHHs YacTOT aieneil B momymauusax. D¢ddext ocHoBaTens. Murpauuu.
Wzomsiiust momynauuii: reorpaduyeckasi (IpoCTpaHCTBEHHAas), OMoJorHyecKas
(penpoayKTHUBHAs).

EcrecTBenHbiii  oTOOp - HampaBisionmi  daktop dBomonud.  Dopmbl
€CTeCTBEHHOTO OTOOpa: JBWXKYIIMH, CTAOWIM3UPYIOUIUH, pPa3phIBAIOLIHIA
(mu3pynTuBHBIN). [TomoBoit oTOOD.

[TpucnocoONEHHOCT, ~ OPraHM3MOB ~ Kak  pe3ylbTaT  MHUKPOIBOJIIOLMH.
Bo3HukHOBeHHE — mpucnocobieHudt y  opraHu3sMoB.  ApoMopdosbl U
uavoanantauuu. [Ipumepsl npucnocoOieHuil y opranu3zmMoB. OTHOCUTEIBHOCTh
MPUCTIOCOOICHHOCTH OPraHU3MOB.

Bun, ero xkpurepum u CTpyKTypa. BumooOpazoBanme Kak pe3yibTaT
MUKPO3BOIIOIUHU. M3omsmus - irodeBod ¢akrtop BupoodOpasoBanus. Ilytu u
CIocoObI BH1000pa30BaHMUS: AJIONATPUIECKOE (reorpadudeckoe),
cuMmaTpuyeckoe  (dKoJIOrmyeckoe),  "MrHoBeHHoe"  (TOJMILIOMIU3ALINSA,
rulOpuau3anys). JmuTenbHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pa3usl.

Ponb 3BomtonnoHHON OHOJOrMM B pa3pabOTKE HAayYHBIX METOJIOB COXPaHEHHUS
O6uopasznooOpaszus. MUKpPOIBOIIONUS M KOIBOIIOIUS MAPA3UTOB M HUX XO35EB.
Mexanu3Mbl (GOPMUPOBAHHS YCTOMUMBOCTH K aHTHOMOTHKAM H CIIOCOOBI O0pPHOBI
C Hei

6.3

Mertonbl u3yyeHuss Makpo3Bosouuu. IlaneoHTomornueckue MeToabl U3y4eHHs
sBomron. Ilepexoanbie (opMbl U PUIOTEHETUIECKHE PSAIBI OPTAHU3MOB.
buoreorpadudeckrne MeTo bl U3ydeHus 3Booluu. CpaBHeHUE (IIopbl U (ayHBbI
MaTepUKOB U OCTPOBOB. broreorpaduueckue odnactu 3emnu. Buap-sHaemuku u
PETTUKTHI.

OMOpPHOJIOrMYECKHME U CPaBHUTEIbHO-MOP(OIOrMUEcKHe METOAbl H3Y4EHHUS
HBOJIONMM. ['€eHeTHYecKue MEeXaHHU3Mbl 3BOJIIOLIMM OHTOTEHE3a W MOSIBICHHS
OBOJIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE ¥  AHAJIOTWYHBIE  OpPTaHbI.
PynumeHntapHble  opranbl W aTaBU3Mbl.  MoOJEKyJIsIpHO-TeHETHYECKHUE,
OMOXMMHUYECKHEe ¥  MaTeMaTHYeCKhe  METOJIbl  W3YYeHHUS  DBOJIOLHUH.
['omonornuynsle reHbl. COBpeMEHHBbIE METO/bl MOCTPOEHUS (PUIOTeHETUUYECKUX
JIepeBbEB. XPOMOCOMHBIE MYTALIUU M SBOJIOIUS TEHOMOB.

OO0ue 3aKkOHOMEpPHOCTH (MpaBuiia) 3BostoLMU. HeoOpaTMMOCTh 3BOJIOLUU.
AnantuBHas paauanys. HepaBHOMEPHOCTh TEMITOB BOJIOIIH

6.4

HayuHble runoTessl NpoUCX0KAEHUS KU3HU Ha 3emiie. AOGHOTreHe3 U MaHCIEPMHUS.
JloHay4HbIe MpPEICTAaBICHHUS O 3apOXKACHUHU JKU3HU (KpeaunoHusm). ['umotesa
MOCTOSIHHOTO CaMO3apOXJIEHUS )KU3HH U €€ onpoBepxkeHue onbitaMu @. Peau, JI.
Crnannanuanuy, JI. I[lactrepa. [Iporcxoxxaenue sKxu3Hu 1 aCTPOOHOIIOTHSL.
OcHoBHbIE 3Tanbl HeopraHumdeckoi spomtouuu. [lnanerapHas (reosoruueckas)
HBOJIOIMS. XUMUYECKas 3BOJIIOLUS. AOMOTeHHBIN CHHTE3 OPraHMYECKUX BELIECTB
n3 Heopranndyeckux. OmpiT C. Musmiepa u I'. FOpu. O6pazoBanue moimMepoB U3
MoHoMepoB. Koanepsarnag runoreza A.M. Omnapuna, rumore3a INEpBUYHOIO
Oynbona Jx. Xonaelina, renernyeckas runoresa I'. Mennepa. Pu6osumsi (T. Yek)
u runoreza '"mupa PHK" V. TunGepra. ®opmupoBanue wmeMOpaH W
BO3HUKHOBEHHUE IIPOTOKJIETKH.

Hctopus 3emnu U MeTonbl ee n3ydeHus. Mckonaemble OpraHU4eCKUe OCTATKH.
['eoxponomnorust u ee meronapl. OTHOCUTENbHAs M A0COJIOTHAs FE€OXPOHOJIOTHS.
['eoxpoHoIOrMUecKas Kasa: 30Hbl, 3pbl, IEPUOBI, JTTOXH.

HavanpHele 3Tansl opraHndeckoi sBomonuu. llosBiieHne u 3BoIOLUSA NEPBBIX




KJIETOK. OBOMIONMA MeTabonu3Ma. BoO3HMKHOBEHHE TIEPBBIX JKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT MEPBBIX Ha 3eMile COOOIECTB.
Crpomaronutsl. [IpokapuoTsl U 3yKapHOTHI.

[TpoucxoxaeHne SykapuoT (CHMOMOTeHe3). DBONIOLMOHHOE MPOHCXOXKICHUE
BUpYycOB. IIponcxoxzaeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HMKHOBEHME
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIOLUM BBICHIMX pacTeHHH. OCHOBHbIE apoMopdo3bl
pactenuii. Beixon pacrenuin Ha cymy. llosBieHue CHoOpoBBIX pPAacCTEeHMU U
3aBoeBaHue MMM cymu. CemeHHble pacTeHus. [IponcxokIeHue LBETKOBBIX
pacTeHuil.

OCHOBHBIE 3Tambl 3BOJIIOLUU KHUBOTHOIO Mupa. OCHOBHbIE apoMOpP(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB - MOSBICHHUE COBPEMEHHBIX
TunoB. IlepBble XOpA0OBbIE KUBOTHBIE. JKU3HB B BOZE. DBOJIOLHS IIO3BOHOYHBIX.
[Tpoucxoxaenne ampuobuit u pentwmid. [IporcxoxaeHne MICKONMHUTAIOMINX U
ntun. Ilpunnun xmouyeBoro apomopdoza. OcBoeHue OeCrO3BOHOYHBIMH U
M03BOHOYHBIMHU KUBOTHBIMH CYILIH.

Pa3BuTHe xu3HM Ha 3emile 110 ApaM U IEPUOJAM: apXel, MPOTEPO30M, MAJIEO30H,
Me3030H, KaiiHO30M. OOmas XxapakTepucTHKa KJIMMara M Ie0JIOTHYECKUX
nporieccos. [losiBieHue u paciBeT XapaKTepHbIX OpraHU3MOB. YTiieo0pa3oBaHHeE:
€ro YCJIOBHSI U BIIMSIHUE Ha ra30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMMpaHUS - JKOJOTMYECKHE KpHU3UChl mpouuioro. Ilpuyunsl u
CJIEJICTBUSL MAacCOBbIX BbIMUpaHHU. COBPEMEHHBIN 3KOJOTMYECKUI KPHU3UC, €TO0
0COOEHHOCTH

6.5

Pazmensl m 3agaum anTpononoruu. Metonael aHTpononorud. (CTaHOBIEHHE
IPEJICTaBICHUH O MPOUCXO0KIEHUH yenoBeka. COBpeMEHHbIE HayUHbIE TEOPHH.
CxoncTBO uenoBeKa € KUBOTHBIMU. CHCTEMAaTHUYECKOE IIOJIOXKEHHE YEJIOBEKA.
CBuzerenbcTBa  CXOJCTBA  4YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIBHO-
MoOp$OJIOrHUEeCcKue, SMOPHOIOrHYECKHE, ¢bu3no10r0-6MOXUMHUYECKHE,
noseneHyeckue. OTanuns 4eaoBeKka oT ) KUBOTHBIX. [IpsMoxoxkaeHne U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta U BTOPOW CUTHAJIBHON
CUCTEMBI.

JBwxynme cuibl ((hakTopbl) aHTpoOHoOreHes3a: OMOJOTHMYECKHE, COLUAlIbHBIC.
CooTHo1ieHre OMOJIOrMYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.
OcHOBHBIE CTaJIMH AHTPOIIOT€HE3a. ABCTPAIIONUTEKHU - JBYHOTHE NPEAKH JTIOACH.
YennoBek yMelbli, IEPBbIE U3TOTOBIICHUS OPYAHN TpyAa. YenoBek NpsMOXOIAInn
U TIepBBIM BBIXOA Jrozeil 3a mpenensl Adpuku. YenoBek reiaenbOeprekuii -
o0l mpeoK HeaHJepTaIbCKOTO 4YejIoBeKa M yeloBeKa pazymMHoro. Yenmosek
HEaHAEPTAIbCKUM KaK BUJ JIIOAEH XOJIOAHOrO KiIMMara. YenoBeK pa3yMHbIN
COBPEMEHHOT0 THIAa, JICHUCOBCKUH 4YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu AQpukH.

DOBOJIOIUS COBPEMEHHOTO 4enioBeka. EcTecTBeHHBI OTOOp B MOMYINSILIMSIX
yejoBeKka. MyTallMOHHBIA mporiece U noiauMophusM. IlonysasiiuoHHbIE BOJHBI,
npeitd reHoB, murpanus u "dpdexT ocHoBaTenA" B MOMYJSAIUSIX COBPEMEHHOTO
4eJI0BEKA.

Yenoseueckne pacel. llomsatue o pace. bonpmme pacel:  eBpomeouHas
(eBpasmiickas), aBCTpajJO-HErpoMJHAs  (SKBAaTOpHAJIbHAs), MOHIOJIOMJIHAS
(a3uarcko-amepuKkaHckas). Bpems u myTu paccesneHust yeioBeka IO IUIAHETE.
EnunctBo  uenoBeueckux pac. HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[TprcnocoOaeHHOCTh 4YeoBEKa K pa3HbIM YCIOBUSAM OKpY’Karolled Cpeibl.
Bnusaue reorpaguueckoit cpeasl U apedia TeHOB Ha MOPQOJOTHIO U
(U3HOJIOTHIO YeTTOBEKA




DKOCHCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3agaun sxonoruu. CBs3b 9KOJOTUU C IPYTUMH HayKaMHu.

Metonel 3konoruu. [lomeBbie HaOmMOIEHUS. ODKCHEPUMEHTBI B OKOJIOTHH:
npupoaHble U JaboparopHble. MojenupoBaHHE€ B OSKOJOTHMH. MOHUTOPUHT
OKPYKAIOIICH CPEJIbl: TIOKATbHBIN, PErHOHAIBHBIN U TI00ATBHBIH

7.2

Dkonorudeckue (akTopbl W 3aKOHOMEPHOCTH ux JeicTBus. Knaccudukanus
9KOJIOTHYECKUX (akTOpoB: albuoTHUecKHe, OWOTHYECKHE, AaHTPOIOTEHHBIE.
OO0me 3aKOHOMEPHOCTH JCWCTBUS JKOJIOTWYECKHX (akTopoB. IIpaBmiio
muaumyMa (K. Ilnpenrens, FO. JInbux). TomepaHTHOCTh. DBpUOUOHTHBIE M
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue axktopsl. CBeT Kak skonornueckuit gaxrtop. JleiicTBue pasHbIX
YYaCTKOB COJTHEYHOTO CIIEKTPa Ha OPraHU3Mbl. DKOJIOTHYECKHUE TPYIIIBI pACTCHUH
Y )KMBOTHBIX IO OTHOIIEHHIO K cBeTy. CurHanbHas poiib cBeta. doTonepuoausm.
Temneparypa kak oJkosormueckuid (akrop. JlelictBue Temmeparypsl Ha
opranu3Mbl. [1oMKMIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxnoctes kak 9kojorumueckuit ¢akrop. Ilpucnocobnenuss pacTeHHil K
noJIep>KaHuio BoAHOTo Oananca. Kimaccuukanusi pacTeHH IO OTHOIICHUIO K
Bojie. [Ipucnoco0nenust >KUBOTHBIX K M3MEHEHHUIO BOJTHOTO PeXkKHUMA.

Cpenpl OOMTaHWS OPraHW3MOB: BOJHAs, HA36MHO-BO3[YIIHAs, ITOYBEHHAS,
IyOMHHAs  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HKO-XUMUYECKHE
0COOEHHOCTH cpea oOuTaHHMs OpraHu3MoB. llpucmocoOiieHus OpraHu3MOB K
JKU3HU B Pa3HBIX cpefax.

buonornueckue purmel. BHemHre u BHyTpeHHNE pUTMBL. CyTOYHBIE U TOAMYHBIC
put™Mbl. [IpucnocoGieHHOCTh OpraHU3MOB K CE30HHBIM H3MEHEHMSIM YCIOBUH
JKU3HU.

XKuznennsie popmbl opranu3moB. IloHsTHe 0 xu3HeHHON (opme. KuzHeHHbIE
(GopMBI pacTeHWi: NepeBbs, KyCTApHUKH, KYCTApPHUYKH, MHOTOJICTHHE TPAaBBI,
oJtHOJIeTHUE TpaBbl. JKU3HEHHBIE (POPMBI KHUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI,
a’poOnoHTHL. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue Qaxtopsl. Buasl OMOTHYECKHX B3aUMOJEUCTBUN: KOHKYPEHIIUS,
XHUITHAYECTBO, cUMOMO03 1 ero (opmel. [lapazutusm, koomnepamus, MyTyain3Mm,
KOMMEHCAIIU3M (KBapTHPaAHTCTBO, HaxJICOHNYECTBO). Herpoduueckue
B3auMojieiicTBust  (Tomuueckue, (opuueckue, Qabpuueckue). 3HaueHUE
OMOTHUYECKUX B3aWMOJICHCTBUN JJsl CYIIECTBOBAaHUS OPraHU3MOB B cpejie
obuTanus. [IpuHIAIT KOHKYPEHTHOTO UCKITFOUSHHUSI

7.3

DKOJIOTHYECKUE XaPAKTEPUCTUKU Momyisiuu. [lomynsius xak Owosioruyeckas
cuctema. Pons HEOTHOPOIHOCTH cpeabl, pu3nueckux 0apbepoB U 0cOOEHHOCTEN
Ouosiorny BUJIOB B (DOPMUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYIISIUH.
OCHOBHbIE TOKa3aTeau MOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb, BO3pacTHas M
MOJIOBAsI CTPYKTYpPa, POKIAEMOCTD, TPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPAITHS.
Dxosioruyeckasi CTpykrypa mnonyiasiuuu. OIleHKa YHCIEHHOCTH TMOIYJISIUH.
JlnHaMuKa TOMYJSIITUN U €€ peryisius. bruoTnueckuii moTeHIHuan MomysIuu.
MopgenupoBanue JUHAMHMKKA —monyiasauud. KpuBble pocta  YHCIEHHOCTH
nonyiasiuuy. Kpusble BbDKHMBaHMSA. Peryisiius 4nWCIEHHOCTH IMONYJISALMM: POJIb
(bakTOpOB, 3aBUCSIINX U HE 3aBUCSIINX OT IJIOTHOCTU. DKOJIOTHUECKUE CTPATETUU
BUOB (1- 1 K-cTparerun).

[Tonsitre 00 3KoNMOTMYecKoi HUIIIEe BUAa. MectooOuTanue. MHOroMepHast MOAEIh
skosiornyecko Humm Jx.M. XaruuHcona. Pa3Mepbl 3KOJOTMYECKOW HUIIM.




[ToreHnManpHas ¥ pealn30BAHHAS HULIH.

Bun xak cucrema nonynsauuid. Apeansl BUI0B. BUbI U X )KU3HEHHBIE CTPATErHH.
3aKOHOMEPHOCTH IOBEIEHUS U MUTPALUN KUBOTHBIX. bHojIornyeckue MHBazuu
qYy>KE€POJHBIX BUI0B

7.4

CoobmectBa opranuzMoB. buoneHo3 u ero crpykrypa. CBsi3u MexIy
OopraHuszMamu B OuoleHo3e. JkocucremMa Kak oTkpbitas cucreMa (A.Jx. Tencnn).
QOyHKIIMOHATBHBIE OJIOKH OPraHU3MOB B 3KOCHCTEME: MPOIYIIEHTHI, KOHCYMEHTHI,
penyuenTsl. Tpoduueckue ypoBHu. Tpopuueckue nenu u cetu. AGMOTHUECKUE
0s10ku 3kocucteM. [1ouBbl U Wbl B 3k0ocucTeMax. KpyroBopor BelecTB U NOTOK
JHEPIUU B DKOCHCTEME.

OcHOBHBIE TIOKAa3aTEJIN SKOCUCTEMBbI. buomacca M MpoayKius. DKOJIOTHYECKUE
OUpPaMU/Ibl YUCesl, 0MOMacChl U SHEPIUH.

HanpasieHnHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - cykueccuu. IlepBuunbie u
BTOPUYHBIE CYKLECCUM U MX IPUYMHBL. AHTPOIOICHHBIE BO3JIEHCTBUS Ha
cykueccun. KimmmakcHoe coobmiectBo. bruopasHooOpasue u moiHoTa KpyroBopoTa
BEIIIECTB - OCHOBA YCTOMYHMBOCTH COOOLIECTB.

[TpuponHble 3KOCHUCTEMBI. AHTPONOIE€HHBIE 3KOCUCTEMBI. ATPOIKOCHUCTEMA.
Arpoueno3s. Pa3nnuus Mex1y aHTPOIIOT€HHBIMY U IPUPOJHBIMHU KOCUCTEMAMH.
Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucTeM. I'opockas diopa u
¢dayna. CuHaHTponu3anus ropoackoit ¢aynsl. buonsornueckoe u xo3siicTBeHHOE
3HaYeHHE arpodKOCHCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aMMOJEICTBUI OPraHU3MOB B DKOCHCTEMAX.

IlepeHOC PHEPrUM U BELIECTB MEXKAY CMEXKHBIMU IKOCUCTEMAMHU. Y CTOWYHUBOCTh
OpraHM3MOB, MOMYJSIIUMI M DKOCUCTEM B YCIOBHMSX €CTECTBEHHBIX U
AHTPOIOT€HHBIX BO3JICUCTBUI

7.5

buocdepa - oOmemnanerapHas oOojouka 3emiid, TI€ CYIIECTBYET WU
cyuiectBoBasia kM3Hb. YdeHue B.M. Bepnaackoro o Ouocdepe. ObGnactu
6uocoepsl u ee coctas. Kupoe BeriecTBo 6uochepsl U ero PyHKIHH.
3aKOHOMEPHOCTH cyllecTBOBaHMs Ouocgepbl. OcoOeHHOCTH OHochepsl Kak
r1106anbHOM AKOocHcTeMBI. J[nHaMuyeckoe paBHoBecue B buocdepe. KpyroBopotsl
BEIIECTB M OMOreOXMMHUYECKHE IIUKIIBI (Yriaepoaa, a30Ta). PUTMUYHOCT SIBIICHUMA
B Omocdepe.

3onanbHOCTh OHOchepsl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYLIM: TYHApA,
XBOWHBIC JieCa, CMEIIAHHbIE M MIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MYCTBIHU, TPOIIMYECKHE JIeCa, BBICOKOTOpbsl. KinmMaT, pacTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U (YHKIHS JKUBBIX CHCTEM, OLIEHKAa MX PECYpCHOTO MOTEHIHala U
6rochepHbIX PYHKIHMA

7.6

DKOJIOTHYECKUE KPU3HCH U MX MPUYHHBL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OXpaHa BO3yXa. 3arpsi3HEHNUE BOIHOM Cpelbl.
Oxpana BOIHBIX pecypcoB. Pa3pymienne nmousel. OXpaHa MMOYBEHHBIX PECYPCOB.
M3MeHeHne knumara.

AHTpPOIIOTEHHOE BO3/JEICTBHE HA PACTUTENbHBIM U JKUBOTHBIM Mup. OxpaHa
pPacTUTEIBHOTO M XKMBOTHOTO Mupa. OCHOBHBIE NMPUHLUIBI OXPaHbl IPUPOJIBL.
Kpacubie kauru. Oco6o oxpansieMmbie npupoaasie Tepputopun (OOIIT).
Borannueckue cagpl ¥ 300J0THYECKUE MTAPKH.

OcCHOBHBIE TPUHLMIIBI YCTOWYMBOTO Ppa3BUTHS YEJIOBEUECTBA M IPUPOJBI.
PanmonanbHOe  MPUPOJOIONB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpa3us 3emiu



















