IIpunoxenne k Paboueil nporpamme
OCHOBHOI'0 00111er0o 00pa30BaHUA
1o OuoJioruu (0a30Bblii YPOBEHB)

IHHEPEYEHDb (KOAUDPUKATOP) PACIHIPEJAEJEHHbIX o KJIACCAM
MPOBEPAEMBIX TPEEOBAHWH K PE3YJBTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJIbHOM IPOIPAMMBI CPEJHETO OBHIETO OBPA3OBAHUS U
SJIEMEHTOB COAEPKAHUS 110 BUOJIOI'MU

B ¢enepanpHbIX W pervoHaNbHBIX MpOLEAypax OIEHKM KauecTBa OOpa30BaHUSA
UCIIONB3YETCsl mepeueHb (KoauduKaTop) paclnpeiesieHHbIX [0 KJaccaM IPOBEPSEMBIX
TpeOOBaHUIl K pe3y/bTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPETHEr0 00ILIEro
00pa30BaHMs U 3JIEMEHTOB COJEPKAHUS 110 OMOJIOTUH.

IIpoBepsiemble TPeOOBaHUS K Pe3yJIbTATAM OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI

Kon IIpoBepsiemble peaMeTHbIE Pe3YJIbTATHI OCBOCHUS
IpPOBeEPsieMOro OCHOBHOI1 00pa30BaTe/IbHOI POrPaMMBbI CPeHEro
pe3yJbTara 001ero odopa3oBaHus
10 kaacc
1 ChopMHUpPOBAHHOCTh 3HAHMH O MECT€ M POJM OHOJOTHMH B CHCTEME

HAYYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (HOPMUPOBAHHH COBPEMEHHOMN
€CTECTBEHHO-HAYUYHOW KapTHHBI MHMpa U HAy4YHOIO MHPOBO33PEHUS; O
BKJIQJIE POCCHUHCKMX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosiornu; (QPyHKIMOHAIBHOW I'PaMOTHOCTH YEJOBEKa MJS peleHHs
KM3HEHHBIX 3a/1a4

2 YMeHue pacKpblBaTh coOJEp)KaHHE OWOJOTHYECKUX TEPMHUHOB U
TIOHSTUHN: KU3Hb, KJIETKA, OPraHu3M; MeTa0oIu3M (0OMEH BEHIECTB U
IpeBpallleHle »>HEPruu), ToMeocTas (caMoperyisius), ypOoBHEBas
OpraHu3aIysl JKUBBIX CHCTEM, CaMOBOCHPOM3BEICHHUE (PETPOIyKIINs),
HaCJIeICTBEHHOCTh, N3MEHYMBOCTb, POCT U PAa3BUTHE

3 YMenue uznarate OMOJIOTHYECKUE TEOPUH (KJIETOYHAs, XpPOMOCOMHas,
MyTtannoHHas), 3akonbl (I'. Mennens, T. Moprana, H.I1. BaBuiiosa) u
yueHHus (0 HEHTpaX MHOTO00pa3us M TPOUCXOXKICHHS KYIbTYPHBIX
pactrenuii H.J. BaBuiioBa), onpenensTs rpaHULbl UX MPUMEHUMOCTH K
KHBBIM CHCTEMaM

4 YMeHue BIaZeTh METOJaMH Hay4yHOro TIIO3HAaHUS B OHMOJIOTUH
(HabOmroleHNe W OMHCAHUE JKUBBIX CHCTEM, IMPOIECCOB U SIBIICHUIA,
OpraHu3ansi ¥  MpoBeleHHEe OHOJIOTMYECKOTO  HKCIEPUMEHTA,
BBIIBIKCHHE  THIIOTE3Bl;  BBIIBICHHE  3aBHCHMOCTH  MEXIY
UCCIIelyeMbIMH BEJTMUYMHAMH, OOBSICHEHHE IMOJYyYEHHBIX PE3yJbTaToB,
WCTIOJIh30BAHHBIX HAYYHBIX ITOHSITUH, TEOPUI U 3aKOHOB; YMEHHE JIEIaTh
BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3y/IhTaTORB)

5 YMeHHne BBIIENATh CYIIECTBEHHBIE TPU3HAKA BHUPYCOB, KIIETOK
NPOKApUOT M  JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB; 0COOEHHOCTH IIPOLIECCOB OOMEHA BEIIECTB U IPEBPAIICHUS
SHEpPruM B KJETKe, (POTOCHHTE3a, MJIACTUYECKOIO M JHEPreTHYECKOro




oOMEHa,  XEeMOCHHTE3a, MMTO3a, MeEi03a,  OIUIOJOTBOPEHUH,
Pa3MHOXKEHHUS, MUHANBHUIyaJIbHOTO PAa3BUTHsI OPraHu3Ma (OHTOTEHE3)

YMeHue [pUMEHATh IOJy4YeHHble 3HaHMA I OOBSICHEHUS
OMOJIOTUYECKUX TPOLECCOB M SBICHUHN, JUIA TMPUHATHS NMPAKTUYECKUX
peleHui B IOBCEAHEBHOM JKM3HU B LIESIX oOecrieueHust 6€301acHOCTH
CBOETO 3/10pOBbsS U 3/J0POBbS OKPYKAIOIIUX JIFO/IEH, COOII0CHNST HOPM
I'PaMOTHOI'O IIOBEICHUS B OKPYXKaIOLIEH IPUPOAHON Cpelie; IOHUMaHue
HE00XOAMMOCTH HUCIOJIB30BAHUS TOCTH)KEHUH COBPEMEHHOM OMOJIOTHI
1 OMOTEXHOJIOTUH /17151 pallMOHAJILHOTO IPUPOAONOIb30BAHUS

YMmenue peuiath JJICMCHTAPHBIC TCHCTUYCCKHUC 3aJadud Ha MOHO- H
,Z[I/IFI/I6pI/I,Z[H06 CKp€IIMBaHUEC, CLCIUVICHHOC HACJICAOBAaHUEC, COCTABJIATH
CXCMbI MOHOFI/I6pI/IZ[HOFO CKpCIIUBaHHUA JUIA npeacKkasaHus
HaCJICAOBAHUA ITPU3HAKOB Y OPIraHHU3MOB

YMeHue BBINONHATH JAOOPATOpPHBIE ¥ TPAKTUYECKUE PabOTHI,
coOnrofarty mpaBwia mpu paboTe ¢ yd4eOHBIM U J1a0OpPATOPHBIM
000opyI0BaHUEM

YMeHue KpUTUYECKH OIICHMBATh U HMHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTMYECKOTO COJIEP KaHMsl, BKIIFOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS
U3 pasnuuHbIX UcTOYHUKOB (CMMU, HayyHO-TIOMyNIsIpHBIE MaTEpUabl);
STUYECKUE AaCIEKThl COBPEMEHHBIX HCCJIEIOBAaHUM B OHMOJIOTHH,
MEIHIMHE, OMOTEXHOJIOTHH

10

YMeHne co3maBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHUS,
00001as Guonornyeckyro MHGOOPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBINA anmapat OHOJIOTHH

11 kaacce

CdopmMupoBaHHOCTh 3HAHUNW O MECTE€ U POJM OMOJIOTUU B CUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (HOPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYyYHON KapTUHBI MHpa U HAyYHOTO MHUPOBO33PEHHUS; O
BKJIQIe POCCUHMCKHX M 3apyOEKHBIX YYEHBIX-OHMOJIOTOB B pa3BUTHE
Ouoj0ruy; (QyHKIMOHAIBHON TpaMOTHOCTU YEJOBEKa JUIsl pelIeHUs
KU3HEHHBIX 3a7a4

YMeHHne packpbiBaTh COJEpKaHHE OHOJIOTHYECKUX TEPMUHOB U
MOHATHI: BHJ, MOMYIALUSA, T€HO(MOH/, IBOJIOLMS, ABIKYIINE CHIIBI
(dbakTopsI) HBOJTIOIUH, MIPUCTIOCOOIEHHOCTD OpTaHU3MOB,
BUI000pa30BaHUE, 9KOJIOTHUECKHE (bakTopsl, IKOCUCTEMA,
MIPOYIIEHTHI, KOHCYMEHTHI, PEAYIICHTHI, I[N MUTAHUs, IKOJIOTHIECKasI
nupamuia, buoreoreHos, buochepa

YMeHue uznaraTb OMOJIOTHYECKHE TEOPUHU (PBOIIONUOHHAs Teopus Y.
JlapBuHa,  CHUHTETHYECKas  TEOpHUS  JBOIIOLMHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apoapieBoro cxonactBa K.M. bapa, uepenoBanus
TJIaBHBIX HampaBlieHU# u myteit sBomonnu A.H. CeBepiioBa, yueHuUs: o
ouocdepe B.U. Bepraackoro), onpenensiTe rpaHUIBI UX TPUMEHUMOCTH
K JKUBBIM CHCTEMaM

YMeHune BianeTh METOJaMU HAy4YHOTO TIIO3HAaHUS B  OWOJIOTHH
(HabnrofieHHe W OMHUCAHHME KUBBIX CHCTEM, IPOILIECCOB U SIBJICHHIA,
OopraHu3amnusi ¥ TPOBEJAEHHE OHOJOTHYECKOTO  JKCIIEPUMEHTA,
BBIJIBHIKEHHE TUIIOTE3HI; BBISIBJICGHHE  3aBHCUMOCTH MEXIY
HCCIEAYyeMbIMUA BEIIMYMHAMU, OOBSICHEHHE TOJYyUYECHHBIX pPE3yJIbTaTOB,
HCIIOIb30BAHHBIX HAYYHBIX TOHATUH, TEOPHUI U 3aKOHOB; YMEHUE JIeTaTh
BBIBOJIbI HA OCHOBAHUH TIOJIYYCHHBIX PE3YJIbTATOB)

YMeHue BBIACNATh CYIIECTBEHHbIE MPU3HAKHA CTPOSHUST OHMOIOTHYECKIX
OOBEKTOB:  BUJOB, NOMYJSAIUNA, MPOIYIIEHTOB, KOHCYMEHTOB,




pEIyLEeHTOB, OMOTEOIEHO30B M IKOCHCTEM; OCOOCHHOCTH IPOIECCOB
HACJIE/ICTBEHHOM U3MEHYNBOCTH, €CTECTBEHHOTO orbopa,
BUJ000pa30BaHusi, TMPUCIIOCOOJIGHHOCTH  OPTaHU3MOB,  JEHCTBHSA
IKOJIOTHYECKHUX (DAKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB M MOTOKA
SHEPrUU B YKOCHCTEMaX, aHTPOIOTCHHBIX M3MEHEHUI B HKOCHCTEMAax
CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB U OMOTCOXUMUYECKHX ITUKIIOB
B Onocdepe

6 YMenue MMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JJIsL 00BACHEHHUA
OMOJIOTUYECKUX TIPOLIECCOB U SIBICHHMN, IS TIPHHSATHS MPAKTHYCCKUX
peleHui B TOBCEAHEBHOM JKM3HU B LIEJSIX oOecneueHust 6€301acHOCTH
CBOETO 37I0POBbSI M 3I0POBbsI OKPYKAIOIIUX JIIOJICH, COOITIOICHHST HOPM
IPaMOTHOTO TIOBE/ICHUSI B OKPYXKAIOIIEeH TIPUPOTHON cpe/ie; TOHUMaHUE
HEOOXOIMMOCTH HCIOJIb30BaHHs JOCTH)KEHUI COBPEMEHHOW OHOJIOrHU
I palilMOHAJIBHOTO MPUPOA0IIOJIb30BAHUS

7 YMeHue pemarb 3IeMEHTapHble OMOJOTUYECKHE 3aJlayH, COCTaBISATh
CXEMBbI [IEpEHOCa BEUIECTB M SHEPrUu B IKOCHCTEMaX (LI€NU MUTAHUS)

8 YMeHue BBINONHATH JA0OpaTOpHbIE M MpakTUYeCKue paboThl,
coOnrofaTe mpaBwia Tpu paboTe ¢ y4eOHBIM U JTAOOPATOPHBIM
00opy/oBaHuEM

9 YMeHHne KpUTHYECKH OIICHWBAaTh W HMHTEPIPETUPOBATH MH(POPMAIIUIO

OMOJIOTMYECKOI0 COAEP KaHUs, BKIIOYAIOIYIO IICEBIOHAYUHbIE 3HAHUS
13 pazauyHbIX UcTouHUKOB (CMU, HayyHO-mONyJsipHBIE MaTepuabl);
paccMaTpuBaTh riio0anbHbIe HKOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULIHIO

10 YMeHne co3maBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHUS,
00001as Guonornyeckyro MHGOOPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB,
I'PaMOTHO UCTIOJL30BaTh MOHATHHHBIN anmapar OHOJIOTHH

4. TIpoBepsieMble 3JIEMEHTHI COEPKAHUS

Koa ‘ IIpoBepsieMbIii 3JIEMEHT COACPKAHUS
10 ki1ace

1 buonorus xak Hayka

11 buonorus - Hayka o xuBoi npupoje. Poias Ouonoruu B popmMupoBaHumn
COBPEMEHHOM Hay4HOH KapTHUHBI MHUpa. CucTtemMa OMOJOrMUECKUX HayK

1.2 MeToapl MO3HAHMS JKUBOM MpHUPOAbI (HAOMIOJEHUE, 3KCIEPHUMEHT,
OIMCAHUE, U3MEpEHHE, Kiaccudukanus, MOJIETMPOBaHHUE,
cTaThcTU4ecKas 00pabOTKa JaHHBIX)

2 JKuBble cCTEMBI M X OpraHu3anus

2.1 Kupble cuctembl (OMOCHCTEMBI) Kak MNpeAMET HU3y4eHHUs OWOJIOTHH.
CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue

2.2 YpoBHM  opraHuzanmuu  OUMOCHCTEM:  MOJEKYJISIPHO-T€HETHUECKUH,
KJIETOUHBIH, OpraHU3MEHHBIN, MOMYISIIMOHHO-BUI0BOM, 3KOCUCTEMHBIH,
o6uochepHsiit

3 XHMMHYECKUI COCTaB U CTPOCHUE KIIETKU

3.1 XHWMHYECKUH COCTaB KIETKU. XUMHUECKHUE IEMEHTBI: MAKPOAIEMEHTHIL,
MUKpo3JeMeHThl. Boga u MuHepanbHble BeniecTBa. DyHKUMM BOIBI U
MHUHepaJIbHBIX BellecTB B KieTke. [lonaepkanne ocMoTHYeckoro fajiaHca




3.2

benku. CoctaB u cTpoeHHne OEIKOB. AMUHOKHCIIOTHI - MOHOMEPHI OETTKOB.
HezaMmeHnMble ¥ 3aMEHUMbIE aMUHOKHCIOTHI. AMUHOKHCIIOTHBII COCTaB.
YpPOBHU CTPYKTYphl O€IKOBOW MOJIEKYNbl (TIepBUYHAs,, BTOpHUYHAS,
TPETUYHAsl U YETBEPTUYHASL CTPYKTYpa). XUMUYECKUE CBOMCTBA OEIKOB.
buonoruueckue Qynkuuu OenkoB. DepMeHTHl - OUOJIIOTUYECKHE
karanu3atopel. CTpoeHue ¢epMeHTa: aKTUBHBIN IIEHTp, cyOcTpaTHas
cnenuduynoctb. Kodepmentsl. Butamunbl. Otinuuus GpepMeHTOB OT
HEOPraHMYECKUX KaTaJIn3aTOpOB

3.3

VYrieBompl: MoHOcaxapuabl (TJIOKO3a, pubo3a W J1e30KCUpHb03a),
Jucaxapubl (caxaposa, JIaKTo3a) U MoJjicaxapuabl (Kpaxmai, TJIMKOTEeH,
neiUrosio3a).  buonornveckue  QyHKIMH  yriaeBojoB.  Jlumummsr:
TPUTIIHLEPUIBI, cTepouibl, Gpochomunuasl. ['napodumsHoruapodoOHbIE
cBoiicTBa. buosnormueckue GyHkuuu iunuaoB. CpaBHEHUE YTIIEBOJIOB,
OE€JIKOB U JINMTUIOB KaK HICTOYHUKOB SHEPTHH

3.4

Hyxneunoseie xucnorsl: JJHK u PHK. Hykneotuasl - MoHOMEpBI
HYKJIEMHOBBIX KucaoT. Ctpoenne u pynkun JJHK. Ctpoenue u pyHkunm
PHK. AT®: crpoenue u GyHKIIH

3.5

[Muronorus - Hayka o kiuerke. Kierounas teopus. MeToapl M3ydeHHs
KIIETOK

3.6

Knerka kak memoctHas jkuBas cuctema. OOmIye NpU3HAKU KIETOK:
3aMKHyTas HapykHas MeMmOpana, Moisekynasl JIHK kak reneruueckuit
anmapar, cucreMa cuHTe3a Oenka

3.7

Tunbl KJIEeTOK: 3yKapuoTHyecKass M IpokapuoTHueckas. OcoOeHHOCTH
CTpOEHHUSI IpoKapuoThyecko kieTku. KierouHas creHka Oakrepuil.
CrpoeHune 3ykapuoTHUeCKOi Ki1eTkH. OCHOBHBIE OTJIIMYHUS PACTUTENBHOM,
JKUBOTHOM M TpUOHO KIIETKU

3.8

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK - KJIETOYHAsl CTEHKA, INIMKOKAJIUKC,
ux ¢yHkiuu. Ilnasmaruueckas memOpaHa, ee cBoWcTBa M (YHKIUH.
[Tutorasma u ee opraHouabl. OgHOMEMOpaHHBIE OPraHOMUBI KIIETKH:
sHpomnasmatuueckas cetb (OIIC), ammapatr [onbmxu, JIU30COMBI.
IToryaBTOHOMHBIE OpraHOMIbI KJIETKH: MUTOXOHIPHM, IUIACTHUABI.
IIpoucxoxaeHne  MUTOXOHAPUM W IIACTUA. Buael  muactun.
HememOpanHble OpraHoOWabl KJIETKH: PUOOCOMBI, KJIETOYHBIA LEHTP,
PECHUYKH, KTYTUKU. DYHKIIMN OPraHOUA0B KIETKU. BKitoueHus

3.9

SAnpo - perynsTopHsblii eHTp KiIeTkU. CTpoeHHe siipa: saepHas 000JI04Ka,
KapuoIuiadMa, XpoOMaTuH, SIAPbIIIKO. XpOMOCOMI)I

3.10

TpaHCHOpPT BEIECTB B KJIETKE

>KI/I3H6,[[G}IT€‘J'IBHOCTB KJICTKHN

4.1

OOMmeH BeliecTs, UM MeTaboIu3M. AcCUMIIIALNSA (TUTaCTUYECKU 0OMEH )
U JUCCUMWIALUS (PHEPreTHUecKuit oOMEeH) - JBE CTOPOHBI €JUHOIO
mpouecca Merabonusma. Tumbsl oOMeHa BELIECTB: aBTOTPOQHBIA U
rerepoTpodHsiii. Ponb ¢hepmMeHTOB B 0OMEHE BEIIECTB W MPEeBpaIlCHUU
DHEPIUU B KIETKE

4.2

@®ortocunte3. CperoBas u TemMHOBas (a3el ¢orocuHTe3a. Peakmuu
doTtocunTe3a. DPheKTUBHOCTH (HOTOCHHTE3a. 3HAUCHHUE (DOTOCHHTE3A IS
JKU3HU Ha 3emuie. BrnusiHue ycnoBuil cpensl Ha POTOCHHTE3 M CIIOCOOBI
MTOBBIIIEHHS €0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUN. XEMOCHHTE3.
XeMOCHHTE3UpYIOIIHe OakTepun. 3HAUeHUE XEMOCHHTEe3a JJIs )KU3HHU Ha
3emuie

4.3

OHepreTuyeckuii 0OMeH B KileTKe. PaciienieHure BeuecTs, BbIIETICHUE U
AKKyMYJIMPOBaHHE SHEPTUU B KJIETKe. DTallbl SHEPreTH4ecKoro oOMeHa.




I'mukonus. bpoxkenne u ero Buabl. KuCIOpoaHOE OKHUCIEHHE, WU
KJIETOYHOE JibIXxaHue. DPPEeKTUBHOCT YHEPTETHUECKOro 0OMeHa

4.4

Peakiun matpuunoro cuHrte3a. ['eHermdeckas uHpopmanms u JITHK.
Peanu3zanus reneTndeckoil mHGOpMau B KiIeTKe. | eHeTHuYeckuii Ko u
ero cBoiicTBa. Tpanckpunuus - Matpuunblii cuate3 PHK. Tpancusuus -
ouocunrte3 Oenka. KonmupoBanwe amuHOKHCHIOT. Ponb pubocom B
O6uocuHTe3e Oenka

4.5

Hexnerounsie ¢opmbl ku3HH - BUpPYCHL. VcTOpUsi OTKPBITHS BUPYCOB
(I.N. VBanoBckwuii). OCOOCHHOCTH CTPOCHHUS W KU3HEIEATCIbHOCTH
BUpycoB. bakrepuodaru. bonesnn pacTeHuii, KMBOTHBIX U YEIOBEKa,
BBI3bIBacMble BUpycamH. Bupyc mmmyHonedwurura uyenoeka (BUY) -
Bo30yautens CIIW/a. Ilpodmnaktuka pacnpocTpaHEHUS BHPYCHBIX
3a0oJsieBaHU

PaszmHuoxenune n HHAWBUIYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

KrneTouHslii UKII, WIK KU3HEHHBIN UK KieTku. MHTepda3za u MuTo3.
[Ipomeccrl, mporekaromue B wuHTepdaze. Pernmukamms - peaxnus
matpuuHoro cunresa JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIM HabOp
- Kapuotun. JIMMmuougHBIA M TalUIOWJHBIH XPOMOCOMHBIE HAaOOpHI.
XpomaTuasl. [uronorunueckue OCHOBBI Pa3MHOKEHUS u
VWHJUBHYAJIbBHOTO Pa3BUTUS OpPraHU3MOB. JleJIeHHE KIETKM - MHTO3.
Craguu muto3sa. [Ipoueccel, IPOUCXOIALINE HA PA3HBIX CTAAMSIX MUTO3A.
bronornyeckuii CMbICI MUTO3a

5.2

CDOprI Pa3MHOXXCHHA OpPraHU3MOB!: Oecrojioe ¥ IOJIOBOE. Bunpl
OecroJioro PASMHOXCHUA: ACJICHUC HAABOC, IIOYKOBAHWC OOHO- U
MHOTI'OKJICTOYHBIX, cn0p006pa30BaHHe, BCTCTATUBHOC PA3MHOXKXCHHC.
HCKyCCTBeHHOG KJIOHUPOBAHUC OPTraHMU3MOB, €TI0 3HAUYCHUC IJIA CCIICKIIUN

5.3

[TonoBoe pa3smMHOXKEHUE, ero orTianuus ot Oecronoro. Meio3. Cranuu
Meiiosa. IIpormeccel, mpoucxopsmuye Ha craausax Meiosa. [loBeneHue
xpoMocoM B Mero3e. Kpoccunrosep. buonornueckuii CMbICI U 3HaYEHUE
Meiio3a

5.4

['ameTorenes - mporiecc 0O0pa3oBaHUs TOJIOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKU U sSMUHUKU. OOpa3oBaHHME U pa3BUTHE
MIOJIOBBIX KJIETOK - TaMeT (CriepMaTo30ujl, SSUIEKIIeTKa) - CliepMaToreHes
u ooreHe3. OCOOCHHOCTH CTPOEHMs SHIEKIETOK U CIEpPMaTO30HUI0B.
OmtonorBopenue. [lapreHorenes

5.5

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpHUOHAIbHOE pa3BUTHE
(amOpuorenes). Oranbl AMOPUOHATBHOTO PA3BUTHS Yy TIO3BOHOYHBIX
JKUBOTHBIX: npobieHue, racTpymsus, OpraHoreHes.
[TocToMOpHOHAIBEHOE pa3BUTHE. TUIBI TTOCTIMOPHUOHATLHOTO PA3BUTHS:
npsiMoe, HempsiMoe (IMYMHOYHOE). BnusHue cpeapl Ha pa3BUTHE
OpraHu3MoB; (DaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKJICHHBIC YPOJICTBA.
Poct u pa3Butue pacrennit. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOSHUE
CEMEHH, CTaJNH Pa3BUTHS

HacneacTBeHHOCTh M U3MEHUYHUBOCTD OpTraHHU3MOB

6.1

[Ipenmer u 3amaun reHeTuku. Mcropusa pa3BUTHS TeHETHKU. Bkian
POCCHUHCKMX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE TEHETUKH. MeTOMbl
TeHETUKH (THOPUIOIOTHUECKUH, IHUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHetndeckuii). OCHOBHBIE TEHETHYECKHE TMOHATUs. [eHeTnueckas
CHMBOJIMKA, UCTIOJIb3yEMasi B CX€MaxX CKpEIIMBaHMI

6.2

3aKOHOMEPHOCTH  HACJIEZIOBaHHUS TPU3HAKOB, YCTaHOBIEHHBIE [
Mennenem. MoHOTHOPUIHOE CKpEUIMBAaHHWE. 3aKOH €IMHOO0Opa3us
ruOpuI0OB NEpBOTO MOKoJeHus. [IpaBuio JOMHHHMpPOBaHUS. 3aKOH




pacuieruieHus npu3HakoB. [ unore3a uncrotel ramer. [losHOE 1 HenmonHoe
JOMUHUpOBaHUE. JIUruOpuaHOE CKpelMBaHuE. 3aKOH HE3aBUCHMOIO
HACJIEIOBaHMs MPHU3HAKOB. L[luToreHeTnueckue OCHOBBI TUTHOPHIHOTO
CKpellMBaHMs. AHanu3upyroliee ckpemuBaHue. lcnoap3oBaHue
AHATM3UPYIOMIETO CKPEIIMBaHUS JIsl ONpe/IeJICHHs] TEHOTHUIIa 0COOU

6.3

CueruienHoe HacienoBanue npu3HakoB. PabGora T. Moprana mo
CLIEIJICHHOMY HacleJOBaHHIO IeHoB. HapyieHue cuervieHus reHoB B
pe3yabTaTe KPOCCHMHroBepa. XpOMOCOMHAs TE€OpPUsSl HACIECICTBECHHOCTH.
I'eneTnueckue kaptel. ['eHeTHKa 11os1a. XpoMOCOMHOE ONpeIeTICHHE 1101,
AYTOCOMBI H TIOJIOBBIC XPOMOCOMBI. I'omoramernsle n TeTCpOraMETHLIC
opranusMel. HacienoBanue npu3HaKoB, CLEIUIEHHBIX C OJIOM

6.4

N3menunBocTh.  BuIbl  M3MEHUYMBOCTH:  HEHACIEACTBEHHAs U
HacieacTBeHHass. Ponb cpenbl B HEHACHEICTBEHHOM HW3MEHUYMBOCTH.
XapakTepucTuka MOIU(DUKAIMOHHOW W3MEHYMBOCTU. BapuanmoHHBIN
psin W BapualMOHHas KpuBaid. Hopma peakuuu  npu3HaKa.
KosmuecTBeHHbIE M KauyeCTBEHHBIE MPU3HAKM M UX HOPMA pEaKUHUH.
CaoiicTBa MOIU(DUKAIIMOHHON U3MEHUNBOCTH

6.5

HacnencrBennas, niam reHOTUNIMYECKas, K3MEHUYMBOCTh. KoMOnHaTuBHAas
M3MEHYUBOCTh. Melo03 U MOJIOBOM Mpoliecc - OCHOBA KOMOMHATHBHOMN
W3MEHYUBOCTH. MyTallnOHHAs U3MEHYMBOCTh. Kitlaccupukanms MyTarwii:
T€HHbIE XPOMOCOMHBIE, TI'€HOMHbIE. YacToTa M NPUYMHBI MYyTalUi.
Mytarennsie pakTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIEACTBEHHOMN
n3menunBoctu H.M. Basunosa

6.6

I'enetuka yenoseka. Kapuorun uenoBexka. OCHOBHBIE METO/IbI T€HETUKHU
YeJOBEKa:  IeHEaJlOrMyeckuil,  ONM3HELOBbIN, LUTOr€HETUYECKUH,
OMOXMMMYECKHUH, MOJIEKYJIIPHO-TEHETUYECKU . CoBpemeHnHoe
OIpezciIeHue TEHOTHIIA! IIOJIHOTEHOMHOE CEKBEHHUPOBAHHUE,
T€HOTUIIMPOBAaHWE, B TOM 4ucie ¢ nomouipro III[P-ananu3a.
HacnencrBennsie 3a00eBaHMs YeloBeKa: I'eHHble OOJEe3HM, OOJE3HU C
HACJIEICTBEHHOW MpPEeApacHo0KEHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarndeckue u reHepaTuBHbIe MyTanuu. [IpuHIMIBI 310pOBOro 0Opasza
JKU3HU, JIMaTHOCTHKH, NPO(QUIAKTUKM M JIEUYEHUS TIeHETHYECKHUX
Oone3Hell. MeaMKO-TEeHETHMUECKOE  KOHCYJIbTHUPOBaHME.  3HAueHUE
MEAMIMHCKOW T'€HETUKH B MPEAOTBPAIIECHUU U JICYEHUH T€HETHYECKHUX
3a00JIeBaHUH YeNoBeKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Ceneknus Kak HayKa U Ipouecc. 3apoKIEeHUE CENEKIUU U TOMECTUKAIUS.
VYuenne H.M. BaBmioBa o 1eHTpax MpPOUCXOXKJIEHUS M MHOT000pa3us
KYJBTYPHBIX pacTeHUU. LIEHTpBI MPOUCX0XKACHUS TOMAIIHUX )KUBOTHBIX.
Copr, nopoja, mraMmm

7.2

CoBpeMeHHBIE METOJBl CENeKUMHU. MaccoBbIi W HHAMBUAYAJIbHBIN
OoTOOpbI B CENEKIMM pacTeHUd U KHUBOTHBIX. OIEHKa HKCTEpbepa.
bnauskoponcTBeHHOE CKpelMBaHuEe - MHOpuAMHTr. Yucras JIHUHUS.
CkpeuuBanue 4YHCTBIX JMHUK. ['erepo3uc, unu rubpuaHas cuna.
HeponcTBenHoe ckpemBanue - ayropuaunr. OTaaneHHas ruopuan3anus
n ee ycnexH. VICKyCCTBEHHBIN MyTareHe3 W MOJyYEHHE IOJIUIUION]IOB.
JIOCTHIKEHMS CEJIEKIIMU PACTEHUH, J)KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHoorus Kak oTpaciab MPOU3BOJCTBA. |'€HHas MH)KEeHEpUs. DTallbl
co3ganust pexomOuHantHo JIHK wu TpaHCreHHbIX OpraHM3MOB.
Knerounas wunxeHepus. Kinetounsle KynbTypbl. MUKpPOKIOHAJIBHOE
pa3MHOXKeHHe  pacreHHid. KJOHMpoBaHHWE  BBICOKONPOJYKTHBHBIX




CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTHYECKME M JTHYECKUE
npo6aembl. MO - reHeTHYECKH MOIU(PHUIMPOBAHHBIE OPTaHU3MBI

11 kaacc

DBOIIOIMOHHAS OMOIOT U
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OBOJIIOIIMOHHAST TEOpUST M €€ MecTo B Ouosioruu. CBUIETENHCTBA
3BOJIOIMHU. IlajleOHTOIOrHYECKHE: IOCIIEI0BATENHHOCTE ITOSBIIEHUS
BUJIOB B TQJCOHTOJOTMYECKON JIETOMHCH, TEPEXOJHBIC (OPMBL
buoreorpaduyeckue: cXoACTBO U paziuune (hayH ¥ GIOp MATEPUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOCTBA M Pa3IHUIUs SMOPHOHOB Pa3HBIX
BHJIOB TTO3BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKUE: TOMOJIOTHYHBIC,
AQHAJIOTUYHBIC, PYAUMEHTapHbIE OpraHbl, AaTaBU3Mbl. MOJEKYISPHO-
OHMOXMMHUYECKHE: CXOJCTBO MEXAHN3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomounonHass teopus Y. JlapBuua. Ilpeanochuiki BO3HUKHOBEHUS
JapBuHU3MA. JIBWKymMe CWibl D3BOJIONMH  BUJIOB 10 JlapBuHY
(M30bITOYHOE  pa3MHOXKEHUE TPU  OrPAHUYCHHOCTH  PECypCOB,
HeomnpeAeeHHass  M3MEHYHMBOCTh, OOppba 3a  CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopus 3Boouun (CTD) U OCHOBHBIE €€ MOJOKEHHUS.
Muxkpossosronust. [lonmynsius kak eIMHUIA BUAA U SBOJIIOLIUI

14

JBwxymme cuwibl  (GakTopbl) 3BOJIOLNMM  BUAOB B IPUPOJE.
Myrtanuonuslii  mpouecc U KOMOMHATHBHasT ~ M3MEHYMBOCTD.
[TonynsuuoHHble BOJMHBI M Apeild reHoB. M3zonmduus u  murpanus.
EcrectBeHHbIl 0TOOp - Hampabisoluil ¢gakTop 3BoaoLuU. DOpMbI
€CTEeCTBEHHOT0 0TO0pa. IIpucnocolineHHOCT, OPraHu3MOB KakK pe3ysibTaT
sBomtoruu. [ITpumMeps! npucnocoOnenuii y opranu3MoB. ApoMopho3bl 1
uanoanantaunu. Bua u Bunoo6pazoBanue. Kpurepun Buna. OcHOBHBIE
(dbopmbl BU1000pa3oBaHus: Teorpaguieckoe, SKOJIOTUIECKOe

1.5

Maxkpossomorus. @opMbl 3BomOLMU:  (PuUEeTHYECKas, TUBEPreHTHas,
KOHBEPreHTHas, napaenbHas. HeoOpaTumocTs 3BoIIOLNN

Bo3HukHOBEHHE U Pa3BUTHC )XU3HU HA 3emite

2.1

JloHayuyHble TIpEeICTaBICHUS O 3apOXKIACHUM XU3HU. HaydHble rumnoressl
BO3HUKHOBEHUS *KHM3HM Ha 3emJie: abuoreHes ¥ naHcnepMus. XuMuyeckast
HBOJIIOLIMS.  OKCHEPUMEHTAIbHOE  IMOATBEP)KIEHUE  XMUMHUYECKOH
sBotonMM. HauanpHble 3Tanbl OMOOTMYECKOM »BoronMM. [umnoresa
PHK-mupa. IlepBbie KieTkn U UX 3BoIOnMs. POpMHUPOBAHNE OCHOBHBIX
TPYIII KUBBIX OPTaHU3MOB

2.2

Pa3BuTHe xu3Hu Ha 3emie 1o 3pam u nepuoaam. Katapxeil. Apxelickas u
npoTepo3oiickas 3psl. Ilaneosoiickas spa u ee nepuoabl: KeMOPUICKHIA,
OpPJIOBUKCKHW, CUITYPUICKH, IEBOHCKHM, KAMEHHOYTOJIbHBIMN, IEPMCKHUH.
Me3o30iickass d5pa U €€ NEpPUOJbl: TPUACOBBIM, IOPCKHUM, MEJIOBOM.
KaiiHo3oiickass 3pa W €€ TMepHolbl: MAJ€Or€HOBbI, HEOTCHOBBIN,
AQHTPOIIOIEHOBBIM.  XapakTepuCTUKa KJIMMAaTa U TE€OJOTMYECKUX
npoueccoB. OCHOBHBIE 3Talbl YBOJIOLNN PACTUTEIBHOIO U KUBOTHOTO
mupa. ApoMop¢o3bl y pacTeHUH M KUBOTHBIX. [losBneHue, pacuser u
BBIMUPAHUE TPYIN )KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHn4YeCKOro MHpa KakK OTPaKCHUC 3SBOJIIOLIUU. OcHOBHBIC
CUCTEMATUYCCKUE I'PYHIIBI OPraHN3MOB

2.4

OBOJIIOIMSL  4YelloBeKa.  AHTpPOMOJIOTMS  Kak  Hayka. Pa3Butue
MPEJICTABICHUA O TMPOUCXOXKICHUM 4YeIoBeKa. MeTOoIbl H3y4YeHUs
aHTpornoreHe3a. CXOACTBa W pa3Nuyusi 4YeJIOBeKa M HKUBOTHBIX.
CuctemMaTH4eCKOe TOJIOKEHUE 4YesioBeka. JIBmxkymme cuibl (pakTopsl)




aHTponoreHe3a. HacneacrsenHass '3MEHYMBOCTh U €CTECTBEHHBII 0TOOP.
OO01ecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUI TPy/a, MBIIIJICHHUE,
peub

2.5

OcHOBHBIE CTagUM M BETBU D3BOJIOLUU YEJIOBEKAa: aBCTPAJIONUTEKH,
UYenosek ymenbiid, YenoBek npsaMoxoasuiui, YenoBek HeaH AepTAIbCKUA,
UenoBexk pasymHbld. Haxogku  MCKomaeMblX — OCTAHKOB,  BpeMs
CYILIECTBOBaHMs, 00JacTh PAaCIpPOCTPaHEHHs, 00bEM T'OJOBHOIO MO3Ta,
00pa3 )KU3HU, OPYAUS

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIIME pachl: EBPOICOMIHAS
(eBpa3uiickas), HErpo-aBCTpaAIOUHAs (SKBATOpUAIbHAS), MOHTOJIOMIHAS
(asmarckoamepukaHckas). UepTbl MPUCIIOCOOICHHOCTH TPEICTaBUTENICH
YeJIOBEUYECKHX Pac K YCIOBUSM CYIIeCTBOBaHUS. EMHCTBO YeI0BEUECKUX
pac. Kputuka pacuzma

Oprasnu3Mbl 1 OKpy’Karolas cpeaa

3.1

OKojoruss Kak HaykKa. 3aJadyd MW pas3fensl  dKOoNOruu. MeTonsl
DKOJIOTUYECKUX UCCIEI0BAHUN. DKOJIOrHuecKkoe MUpoBo33penue. Cpeabl
oOuTaHMUsA OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IOYBEHHas,
BHYTPUOpPraHU3MEHHAsI

3.2

Okonornyeckue (axropsl. Kiaccuduxanus skonorndeckux (hakTopos:
abHoTUYECKHE, OMOTHYECKHE W aHTPOIOTCHHBIC. [erictue
HKOJIOTHYECKUX (DaKTOPOB HA OPraHU3Mbl

3.3

AOuoTtuyeckue (bakTopsI: CBET, TeMmIeparypa, BJIAKHOCTb.
@®ortonepuonusm.  I[lpucnocobneHuss  OpraHu3MoOB K  JACHCTBHUIO
abuoTnyeckux (akTopoB. buogornueckue puTMbI

3.4

buotndeckne  ¢akropbl. Buasl OMOTHYECKHX  B3aMMOJCHCTBHIA:
KOHKYpPEHLUs, XUIIHUYECTBO, Mapa3uTU3M, MyTyalu3M, KOMMEHCAIU3M
(HaxJIeOHUYECTBO,  KBAapTHPAHTCTBO),  aMEHCAIM3M,  HEUTpaIU3M.
3HaueHue OWOTHYECKMX  B3aUMOACWUCTBUN NI  CYIIECTBOBaHHS
OpPTraHW3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE XAPAKTCPUCTUKU TTOIYJIALUHA. OcHOBHBIC ITOKa3aTeln
nomyjadauuu: 4YHUCJICHHOCTb, IINIOTHOCTb, POXIACMOCTb, CMCPTHOCTD,
MMpUPOCT, MUT'PALIUA. HI/IHaMI/IKa YHUCJIICHHOCTH NOMYJISINUU U €€ PCTYJISII N

Coo00111eCTBa M DKOJIOTHYECKUE CUCTEMBI

4.1

Coo011ecTBO opranu3MoB - OuorieHo3. CTpyKTypbl OMOLIeHO3a: BHIOBA,
MPOCTPAaHCTBEHHAs, Tpoudeckas (muiieBas). Bunbl-nomunantel. CBsi3zu
B OMOIIEHO3€

4.2

Okonoruyeckue cuctemsl (3kocuctemsl). [loHsTHE 00 SKOCHCTEME U
ouoreoreHo3se. DyHKIMOHAJIBHBIE KOMIIOHEHTBI 9KOCUCTEMBI:
MPOJYLEHThI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BellecTB U MOTOK
SHepruu B 3kocucrteMe. Tpodudeckue (MUIIEBbIE) YPOBHH SKOCUCTEMBI.
[Tnmessie nenu ¥ cetd. OCHOBHBIE MOKA3aTEIH YKOCHCTEMBI: OroMacca,
IPOAYKIMSI. OKOJOTMYECKHE IUPAMMJIBL: HPOAYKIHMH, YHUCIEHHOCTH,
ouomaccel. CBOICTBa SKOCHUCTEM: YCTOWYMBOCTb, CaMOPETYIISIIHS,
passutue. Cykueccust

4.3

[IpupoaHble HSKOCHCTEMBI. ODKOCHUCTEMBI 03€p H PpPEK. OIKOCHUCTEMa
XBOMHOT'O WJIN HIMPOKOJMCTBEHHOTO Jieca. AHTPOIIOT€HHBIE YKOCUCTEMBI.
ArposkocucteMbl. YpOoskocuctemsl. buonoruueckoe u xo3siicTBEHHOE
3HA4YEeHUE arpo’KocucTeM U ypOoskocucreM. buopasHooOpasme Kkak
daktop ycroiunBocTH sKocucteM. CoxpaHeHHEe OHOJOTHYECKOTO
pa3sHooOpa3us Ha 3emiie

4.4

Vuenne B.U. Bepnanckoro o 6uocdepe. ['panuiisl, coctaB u CTpykTypa
o6uocdepsl. XKupoe BeniectBo U ero GyHkuuu. OcoOeHHOCTH OHOChEpHI




Kak TII00aNbHOM SKOocHCTeMBbl. [IMHaMHUYeckoe paBHOBecHEe W oOpaTHas
CBsi3b B Onocdepe. KpyroBopoTsl BeliecTB U OMOT€OXUMHUYECKUE ITHKITBI
aneMeHToB (yriaepoja, a3oTa). 30HaIbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIlIN

4.5

YenoBeuectBoO B Ouochepe 3emin. AHTPONMOreHHbIC H3MEHCHHS B
ouocdepe. [nmobambHble  3KONOTMYECKHME  mpoOnembl.  OcHoBa
pallMOHAILHOTO ~ YIPABICHUS  MPUPOAHBIMH  pecypcamMH M HUX
ucnosb3oBanue. JlocTrkeH s OMOJIOTHH U OXpaHa IPUPO,IbI




