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JlocTKeHNE YUaIIMMUCS CIEAYIONUX JJHYHOCTHBIX PE3yIbTaTOB!

1. 3HaHWe OCHOBHBIX NPUHIMIIOB M TMPAaBWJI OTHOIICHUS K KMBOW TPHUPOJIE, OCHOB 3J0POBOTO 00pa3a »KU3HU U 3I0POBbECOSpEraromimx
TEXHOJIOT Ui,

2. peanu3alys yCTAHOBOK 3/J0POBOTO 00pa3a jKU3HHU;

3. q)OpMI/IpOBaHI/IC IMMO3HABATCJIbHBIX MHTCPCCOB WM MOTHUBOB, HAIIPABJICHHBIX Ha HW3YUCHUC JKUBOH MpupoAbl; MHTCJUICKTYaJIbHBIX YMCHI/Iﬁ
([[OKa?;I)IBaTI).CTpOI/ITI) CYXXACHHA, aHAJIIM3UPOBATh, CPABHUBATD, ACJIATh BBIBOJAbI U I[p), 3CTETUYECKOTO OTHOLIEHUS K KUBBIM OOBEKTaM.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BBITYCKHUKAMU OCHOBHOM IIIKOJIBI TPOTPAMMBI 110 OMOJIOTHH SBIISTFOTCS:

-OBIIQJICHHE COCTABJISIFOIIMMH HCCJICIOBATEIBCKOH M TMPOCKTHOW ACSITeIBbHOCTH, BKJIIOYAs YMCHHS BHJICTh MPOOJEMY, CTaBUTh BOIPOCHI,
BbIIBUI'aTh THIIOTE3bI, AaBATh ONPCACIICHHA IIOHATUAM, KJIaCCI/I(i)I/IIII/IpOBaTI), Ha6JHOZIaTI), MMPOBOAWUTL DKCIICPUMCHTEI, JA€JIaTh BbBIBOAbI U 3aKJIFOUCHUA,
CTPYKTYPUPOBATh MaTepHall, 00bICHSITH, I0KAa3bIBATh, 3aIIUIIATh CBOU UJIEH;

-yMeHue paboTaTh ¢ pa3HbIMU HCTOYHUKAMH OMOJIOTHUECKON MH(OPMALIMK: HAXOAUTh OMOJIOTMUECKYI0 HH(POPMAIUIO B PA3JIMYHBIX HCTOYHUKAX
(Texcte ydyeOHUKaA, HAyYHO-TIOMYJSPHON JMUTEpaType, OMOJOTHYECKUX CJIOBApsAX M CIPAaBOYHMKAX), aHAIM3UPOBATh U OLIEHUWBATh HH(OpPMAIUIO,
npeoOpazoBbIBaTh HHGOPMAIIHIO U3 OJTHOU (POPMBI B APYTYIO;

-CIIOCOOHOCTBH BI)I6I/IpaTI) LCJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX JI@IZCTBI/IS[X " MOCTYIIKaX IO OTHOIICHHUIO K JKUBOU opupoac, 3410pPOBEIO
CBOEMY M OKPYKAIOIINX;

-yMEHHUE aJeKBAaTHO WCIOJIh30BaTh PEUEBBIC CPEJCTBA I JTUCKYCCHHM M apTyMEHTAllMH CBOEH IO3WIINH, CPAaBHHUBATh Pa3HBIE TOUKH 3PCHUS,
apryMEHTHPOBATh CBOIO TOUKY 3PCHHSI, OTCTAUBATh CBOIO MTO3HUITHIO.

IIpenmeTHbIMH pe3yJbTATAMU OCBOEHHS BBIITYCKHHMKAMH OCHOBHOM IIKOJIBI MPOTPaMMBbI IO OMOJIOTUU SIBIISIFOTCSL:

I. B no3naBarensHOM (MHTEIIEKTYaIbHOM) cdepe:

-BBIJICJICHUE CYIIECTBEHHBIX NMPU3HAKOB OMOJIOTHYECKUX OOBEKTOB (OTIIMYUTENBHBIX NMPU3HAKOB JKUBBIX OPraHU3MOB; KJIETOK M OPraHU3MOB
pacTeHui, KUBOTHBIX, TPUOOB M OaKTEpHii; OpraHM3Ma 4YejIOBEKa; BUIIOB, PKOCUCTEM; OMochephl) U mpoleccoB (0OMEH BEIIECTB M MpPEBpaIeH ue
SHEpPruM, NTUTaHUE, IbIXaHHUE, BbIICJICHHE, TPAHCTIOPT BEIIECTB, POCT, PA3BUTHE, PA3MHOKEHHUE, PETYIISAIUS )KU3HEIEATEIbHOCTH OpraHiu3Ma; KpyroBOpoT
BEIIECTB U MPEBpaIlleHUE SHEPTUU B IKOCUCTEMAX );

-IIpUBEJICHUE J0Ka3aTeNIbCTB (apryMEHTaIUsl) POJICTBA YENOBEKa ¢ MJIEKOIMUTAIOMIMMHU >KMBOTHBIMHU; B3aMMOCBSI3U YEJIOBEKAa U OKpYKarolei
Cpelbl; 3aBUCMMOCTH 3JI0POBBSI YEJIOBEKa OT COCTOSHUSI OKPYXKAloIIe cpeibl; HEOOXOAMMOCTH 3allUThl OKPYXKAlOUIel cpenbl; cOONI0IeHUsT Mep
npoQUIaKTUKH 3a00JI€BaHMiA, BHI3bIBAEMBIX PACTEHUSMHU, KUBOTHBIMH, OaKTepHUsIMHU, TpHOaMU U BUpyCaMu, TpaBMaTh3Ma, crpeccoB, BUY -undexnumu,
BpEIHBIX IPUBBIUEK, HAPYILIEHUSI OCAHKH, 3PEHUs, CITyXa, MHPEKINOHHBIX U MPOCTYIHBIX 3a00JI€BaHUM;

-KnaccuuKanms — ornpeieleHne MPUHAICKHOCTH OHOJIOTHYECKHX OOBEKTOB K ONPEAeIEHHOW CUCTEMAaTUYECKOM rpyIIe;

-00BsICHEHHE POJI OUOJIOTHH B MPAKTUYECKOM JIESATENbHOCTH JIIOJICH; MecTa U POJIM YeIoBeKa B MPUPOJE; POACTBA, OOLUTHOCTH MPOUCXOXKICHUS
Y SBOJIIOIMU PACTCHHUM U KUBOTHBIX (HA MPUMEPE COMOCTABJICHUS OTACIBHBIX TPYII); POJH Pa3IUYHBIX OPraHU3MOB B KU3HU YeNIOBEKa; 3HAYCH U
OMOJIOTMYECKOT0 pa3HooOpasus Al COXpaHeHusi Ouocdepbl; MEXaHM3MOB HACIEACTBEHHOCTH U W3MEHUYUBOCTH, MPOSBICHUS HACIIEICTBEHHBIX
3a00JieBaHMI y YeOBEKa, BU000pa30BaHUs U MPUCTIOCOOICHHOCTH;

-paznuyeHre Ha TabIUIlaX yacTel W OpraHOMJOB KJIETKH, OPTaHOB M CHCTEM OPTraHOB YEJIOBEKa; Ha KUBBIX OOBEKTaX M TaOIUIIaX OPraHOB
[[BETKOBOTO PACTEHHs, OPTaHOB U CHCTEM OPraHOB KMBOTHBIX, PACTCHHMI pa3HBIX OTMAEJIOB, KUBOTHBIX OTAEIBHBIX THUIOB M KIACCOB; Hambojee
pacipoCTpaHEHHBIX PACTEHUI M JOMAITHUX KUBOTHBIX; CheIOOHBIX U SOBUTHIX I'PUOOB; OMACHBIX JIJIS YeJIOBEKa PACTECHUI U KUBOTHBIX;

-CpaBHEHHE OMOJIOTHUECKUX 0OBEKTOB U MPOIIECCOB, YMEHUE JeNaTh BBIBOBI U YMO3aKIIOUEHUS Ha OCHOBE CPaBHEHNS,
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-BBISIBJICHUE W3MEHYMBOCTH OPTaHU3MOB; IMPHUCIOCOOICHUI OpPraHu3MOB K cpele OOWTaHWs; THIIOB B3aMMOJICHCTBUS pPa3HBIX BHJIOB B
IKOCUCTEME; B3aUMOCBSI3eH MEXKy 0COOCHHOCTSIMHU CTPOCHHSI KIIETOK, TKAHEH, OPraHOB, CUCTEM OPTaHOB M UX (DYHKITUSIMU;

-OBIIQJICHHE METOJaMU OMOJIOTUYECKOW HAYKU: HAOIOICHUE U OMUCAHNE OMOJIOTHYECKUX OOBEKTOB M MPOIIECCOB; MOCTAHOBKA OMOIOTHYECKIX
AKCIIEPUMEHTOB U OOBSICHCHHE UX PE3YJIbTATOB.

2. B 1leHHOCTHO-OpUEHTAIIMOHHOU cdepe:

-3HAaHUE OCHOBHBIX MPABWJI MOBEJACHHSI B IIPUPOJIC U OCHOB 3JI0POBOTO 00pa3a KU3HH;

-aHAJIU3 U OIICHKA MMOCJICJICTBUH JIeATEIHPHOCTH YEIOBEKa B TIPUPOJIC, BIMSHUS (PaKTOPOB PHCKA HA 3I0POBHE YEIIOBEKA.

3. B cdepe TpymoBoii nesTenbHOCTH:

-3HAHUE U COOJIOJICHHE MPaBUI pabOTHI B KAOWHETE OMOJIOTHH;

-COOJTFO/IEHUE TIPABIIT PAOOTHI C OMOJIOTHISCKUMU MMPUOOPAMH M HHCTPYMEHTaMHU (TIPETapoBaTbHBIC UTIIbI, CKATBIICIIH, JIYITBI, MUKPOCKOIIBI).

4. B cepe puznueckoit nesTenbHOCTH:

OCBOCHHE TIPUEMOB OKa3aHUs TIEPBOI TTOMOIIY TP OTPABICHUH SITIOBUTHIMU TPUOAMH, PACTEHUS YKYCaX KUBOTHBIX,

MPOCTYAHBIX 3a00JI€BaHUSX, 0’)KOTaX, 0OMOPOKEHUSX, TPABMaX,
CTIIACCHHUH YTOTAIONICTO; PAIIMOHAILHOM OpraHU3aIiu Tpy/Jia | OT
JIBIXa, BBIPAIIUBAHUS U PAa3MHOXEHHS KYTbTYPHBIX PACTCHHH U
JOMAIITHUX KUBOTHBIX, YX0JIa 32 HUMH; IIPOBEACHUS HAOJIOICHUH
3a COCTOSIHUEM COOCTBEHHOTO OpraHU3Ma.

5. B acrernueckoii cdepe:

OBJIaJICHUE YMEHHEM OLIEHUBATh C 3CTETUUECKON TOUKU 3pEHHS 0OBEKTHI )KUBOW IPUPOIBI.

Conep:kanmne y4eOHOT0 nmpeaMera
BBenenue
Mecto KypcCa «O6ma;1 OMOJIOTUS» B CHUCTEME C€CTCCTBCHHOHAYYHBIX JUCHOUIIIINH, a TaKXKE B OMOJIOTMYECKUX HayKax. I_ICJ'II/I H 3a1a4u Kypca.
3HaueHune npeamMeTa 1y IOHUMaHus €AUHCTBA BCET'O ) KMBOI'O, B3AUMOCBA3U BCEX JacTen 61/10c<1)ep51 3emin.
XuMnueckas opranm3anvd KJIC€TKH

OJNeMEeHTHBIH cOCTaB KJIETKH. PacnpocTpaHEHHOCTh 3JIEMEHTOB, UX BKJIaJ B 00pa30BaHUE KUBOM MaTepuu U OOBEKTOB HEXXHUBOW MPHUPOJIBI.
MaxkpoaeMeHTbl, MUKPO3JIEMEHTHI; X BKJIAJ B 00pa30BaHHE HEOPraHWYECKUX U OPraHMYECKUX MOJIEKYI )KHBOTO BELIECTBA.

Heopranuyeckue MoJIeKynbl )KMUBOTO BEILIECTBA: BOJA; XUMUYECKHE CBOMCTBA M Ouosorndeckass poib. Coll HEOPraHMYECKMX KHCIOT, MX
BKJIaJ] B oOecrieyeHue IpOLECCOB MXU3HEAEATEIBHOCTH U MOJJIepKaHUE romeocTasa. Pojb KaTMOHOB M aHHMOHOB B OOECHEYeHMM IPOLIECCOB
KHU3HeesATeNbHOCTH. OCMOC M OCMOTHUYECKOE JIaBIEHUE; OCMOTUYECKOE NOCTYIUIEHUE MOJIEKYI B KIETKY.

Opranunueckue MoJIeKyJibl. buonoruueckue noaumepbl — O€JKU; CTPYKTypHas opraHusanus. OyHKIUM OEIHOBBIX MOJIEKYJI.
VrneBonsl. CTpoeHne u Ouosorndyeckas poiib. JKupbl — OCHOBHOW CTPYKTYpPHBIH KOMIIOHEHT KJIETOYHBIX MEMOpPRH M HCTOYHUK
sHeprumn. JJHK — wmonekynbsl HacnenctBeHHocTu. Penymnukamus JIHK, nepenaua HacnencrBeHHONW MHGOpMalMM M3 MOKOJICHUS B
nokoJsienue. llepenaya HaciaencTBeHHOM uHHGopMauuu U3 sapa B HuroruiasMy; TpaHckpunuus. PHK, ctpykrypa u ¢QysHkium.
HNudopmanmonssie, TpaHCIIOpTHBIE, pubocoManbHbie PHK.



(OO0OMeH BellleCTB U IPe0OPA30BaAHUE JHEPTUH B KJIETKe

OOMeH BelIeCTB M MpEeBpallleHHEe SHEPrUuHM B KJETKe. TpaHCHOpPT BEUIECTB uUepe3 KIeTOYHyIo MeMOpany. [luHo- m darouuTos.
BHyTpHKIIETOYHOE MHUIIIEBAPECHUE U HAKOIUICHUE YHEPTUH; PaCIIeIUICHUE TIIIOKO3bl. bBUOCHHTE3 OEJIKOB, )KUPOB U YTIIEBOJAOB B KJIETKE.
CrpoeHnune u pyHKINHU KJIETOK

[Ipoxkapuornueckue kieTku; ¢popma U pa3Mmepbl. CTpOeHHE HUTOILIA3Mbl OaKTEpUaTbHON KIIETKH; OpraHu3aluus MeTaboim3Ma y
npokapuort. I'enernaeckuii anmapat 0akrepuii. CnopoobpazoBanue. Pazmuoxenne. MecTo u posib MPOKapuoT B OMOIIEHO3aX.

DykapuoTtudeckass kierka. lluTorurazma syKapuoTHYecKOW KieTkH. OpraHeiuibl IIUTOIUIA3MbI, HX CTPYKTypa W (QYHKIIWH.
[Murockener. BkirouyeHus, 3HaueHUEe U pojib B MeTrabonu3Mme kieTok. KiierouHoe s1po — LEHTp yIpaBJeHUs >KU3HEIESITEIbHOCTHIO
kieTku. CTpyKTypbl KIETOYHOTO sjpa: siiepHas oO0O0J0YKa, XpOMaTHH (TreTepoXpoMaTHH), sSAPbIIIKO. OCOOEHHOCTH CTPOECHUSA
pacTUTEJILHOM KJIETKH.

Jenenue xierok. KieTkn B MHOIOKJIETOYHOM opraHusMe. [lowamue o oupepernyuposke Kiemok MHOSOKIEMOUHO2O
opeanusma. Mumomuueckuii yuxkn: ummepgasza, peoynauxayusa [HK, mumo3s, @azet mumomuuecko2o Oenenust u
npeobpazosanus Xpomocom, OUOJIOTHMYECKUN CMBICI U 3HA4Y€HUE MUTO3a (0ecrnosioe pa3MHOKEHUE, POCT, BOCIIOJIHEHHUE KJIETOUYHBIX
MOoTePh B (PU3UOJIIOTUUECKHX U MATOJIOTHYECKUX YCIOBUSIX).

Knemounas meopus cmpoenus opecanu3mos.

m JlaGopaTopnas pabota

Crpoenue ki1eTok 0akTepHii, pacTeHH 1 )KMBOTHBIX Ha TOTOBBIX MUKpOIIpenapaTax

Pa3mHokeHMe OPraHU3MOB

CymHocTh U (popmbl pa3MHOXKEHUs OpraHu3MoB. becronoe pasMHOXkeHHE pacTeHMH W KUBOTHBIX. [loJ0BO€ pa3MHOKEHHE XKHUBOTHBIX U
pacTeHuii; oOpa3oBaHuE MOJOBBIX KJIETOK, OCEMEHEHHE U OIUIOJOTBOpeHHE. buosornueckoe 3HaueHUE MOJOBOIO pPa3MHOXKEHUA. [a-memozeHes.
Ilepuoowvl 0bpazosarnus NOIOBLIX KIEMOK: PA3ZMHOINCEHUE, POCM, CO3pedaHue (Metio3) u opmuposanue nonogwlx kiemok. Ocobennocmu
cnepmamoceenesa u ogozeresa. OnnoJI0TBOPESHUE.

NuauBuayaibHoe pa3BUTHE OPraHU3MOB (OHTOreHe3)

DOMOpPUOHATBHBINA MEPHOA pa3BUTUS. OCHOBHbIE 3AKOHOMEPHOCMU OPOOIeHUsl, 0OPA308AHUE OOHOCAOUHO20 3AP00blUld — OJ1ACMYIbL.
Tacmpynayus, 3axkoHoMepHOCMU 00paA308aHUsi O08YCAOUHO20 3apooviuia — eacmpyiavl. [lepsuunviii opeanocenes u OanbHeuuids
oupppepenyuposra mrawueil, opeanos u cucmem. [1ocTIMOpUOHATBHBIA Tepuo ] pa3BuThs. DOPMBI MOCTAIMOPHOHAILHOTO MEPHOAA PA3BUTHSL.
HenpsiMmoe pa3BuTHE; MOJHBIA U HENOJHBIA MeTamMopho3. bruonornyeckuii cMbici pa3BuTHs ¢ Metamopdo3om. [Ipsmoe pazsutue. CrapeHue.

OOm1re 3aKkOHOMEPHOCTH pa3BUTHS. bUOTeHETHYECKHil 3aKOH.

Cxo0cmeo 3apooviuiel u oMOpuoHaibuas ougepeenyus npusnakos {3axon K. bapa). buocenemuuecxkuii 3axon (3. I'exxenv u K.
Mionnep). Pabomovr A. H. Cesepyosa 06 3MOpUOHANLHOU USMEHYUBOCTU.

3aKOHOMEPHOCTH HacJIeA0BaHHUS NPU3HAKOB (10 uacog)

OTKpLITI/Ie I'. Mengenem 3aKOHOMepHOCTeﬁ HACJICAOBaHHUA ITPU3HAKOB. FI/I6pI/I,I[OJ'IOFI/I‘leCKI/II71 MCTOJ U3YUCHU HACIICACTBCHHOCTH.
T'enemuueckoe onpedeﬂeHue noJjuda.
I'enoTHn Kak 1eI0CTHAS cUcTeMa. B3anMoieiicTBHE ajljIeNIbHBIX U HeaJJIEILHBIX T€HOB B ONpCACIICHUHU ITPU3HAKOB.
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m JlemoHcTpanusa. KapTel XxpoMocoM yenoBeka. POIoCI0BHBIE BBIJAIOIINXCS IIPEACTABUTENIEH KYIbTYpbl. XpOMOCOMHBIE AHOMAJIUU YEJIOBEKA
U UX (EHOTUITMYECKHE TIPOSIBICHHUS.

m JlaGopaTopHas pabora
Pemienne reHeTHUECKUX 33/1a4 U COCTABIICHUE POIOCTIOBHBIX.
3aKOHOMEPHOCTH U3MEHYHBOCTH

OCHOBHI)IG (1)OpMI)I HN3MCHUYHUBOCTH. FGHOTI/IHI/ILIGCKaSI N3MCHYHNBOCTBD. MYTaI_II/II/I. 3Ha‘~ICHI/Ie MYTaIlI/Iﬁ JJIA HpaKTI/IKI/I CCIIBCKOTI'O XO3$II>1CTB3. %1
6I/IOTCXHOJIOFI/II/I. KOM6I/IH21TI/IBHa$[ N3MCHYMNBOCTD. 3BOJHOIII/IOHHOC 3HAYCHUC KOM6I/IHaTI/IBHOI\/JI HN3MCHYHUBOCTH.

deHoTUNIUYECKAS, WIH MOIU(PUKANIUOHHAS, U3MEHUYHUBOCTh. PONb yCIIOBHI BHEIIHEH Cpeabl B PAa3BUTHH W IPOSIBICHUU NPHU3HAKOB M
CBOWCTB.

m /lemoncrpanus. [Tpumepbl MoanpUKaIMOHHON U3MEHUYUBOCTH.

m JlaGoparopHas pabora
[TocTpoenune BapuaimOHHON KPUBOU (pa3Mepbl JTUCTHEB PACTEHUN, aHTPOTIOMETPUUECKUE JaHHBIC YUaIIHXCH).
Cesekuus pacTeHUui, )KWNBOTHbIX M MUKPOOPTraHU3MOB

Llenmpur npoucxodcoenus u MHo2000pasus KynibmypHolx pacmenui. CopT, IopoJa, ITaMM. MeTOobl CEIEKIIUU PACTEHNH U JKUBOTHBIX.
JIOCTI>KEHMST M OCHOBHBIE HANPABJICHHWS COBPEMEHHOW CENEKIMHM. 3HAYEHUE CENIEKIUU I Pa3BUTHUS CEIbCKOXO3SMCTBEHHOIO IPOM3BOJICTBA,
MEIUIIMHCKOW, MUKPOOHOJIOTUYECKOHN U IPYTUX OTpacyield MPOMBIIIIEHHOCTH

MHuoroo0pa3ue :xkuBoro mupa. OCHOBHbIE CBOICTBA "KUBBIX OPraHu3MoB (2 yaca).

EauHCTBO XMMHYECKOTo COCTaBa YKMBOM MaTepHUU; OCHOBHBIE I'PYIIbI XUMHUYECKUX 3JIEMEHTOB U MOJEKYJ, 00pa3ylolife *UBOE BELIECTBO
onocdeprl. Krnerounoe crpoeHne opraHu3MoB, Hacemstonux 3emuro. OOMEH BEMmeCTB M CaMOPETyJslus B OHOJIOTMYECKHUX CHCTEMax.
CamoBocnpon3BeIcHIE; HACIEACTBEHHOCTh M MI3MEHUMBOCTh KaK OCHOBA CYILIECTBOBAHUS KUBOM Marepuu. PocT u passutue. Pa3npaxxumMocts; Gopmsl
n30UpaTenbHOM peaklUyd OPraHUu3MOB Ha BHEIIHUE BO3JEHCTBHUS. PUTMHUYHOCTH MPOLIECCOB JKU3HENEATENILHOCTH; OHMOJIOTMUECKHE PUTMBI U HUX
3HaYeHue. JIUCKPEeTHOCTh >XMBOTO BEIECTBA M B3aHMMOOTHOIICHHE YacTU M 1IEJ0ro B OHocucTeMax. DHEpro3aBUCUMOCTH >KUBBIX
Oopranu3mMoB; (OpMbI NOTPEOJICHUS IHEPTUU.

LlapcTtBa XMBOM HpPUPOABI; KpaTKash XapaKTEpUCTHKA €CTECTBEHHOM CHCTEeMbl KijaccU(HKaIMU >KHUBBIX OpraHu3MoB. BumoBoe
pazHooOpas3ue.

Pa3BuTHe 0M0J10rHMH B 10AAPBUHOBCKHI NEPUOI

Pa3Butne O6uosiornu B J0JapBUHOBCKHUH mepuoi. ['ocrnoacTBo B Hayke Ipe/ICTaBICHUN 00 «HW3HAYaJbHOM 11€71€CO00pasHOCTH» U
HEU3MEHHOCTH >KUBOU NpUpoabl. Pabomuvr K. Jlunnes no cucmemamuxe pacmeHui U HCUGOMHBLX. D8ONIOYUOHHASL MeEOPUs.
K. b. Jlamapka.

Teopus Y. /lapBuHa 0 NPONCXO0KACHNH BHA0B IyTEMeCTECTBEHHOI0 0TOOpa

[Ipennocsuikn BO3HUKHOBEHHUs yueHus Y. JlapBuHaA: TOCTHXKEHUS B 00JACTH €CTECTBEHHBIX HAayK, SKCIEAUIIMOHHBIN MaTepuan Y.
JapBuna. Yuenue Y. /lapBuHa 00 HCKYCCTBEHHOM OTOOpE.



Vuenne Y. [lapBuHa O ecTeCTBEHHOM oOTOOpe. Bua — sneMeHTapHasi 3BONIIOIMOHHAs enuHuIa. BceobOuias MHANBUIYyaJIbHAS
U3MEHYMBOCTh U M30BITOUHAS YMCICHHOCTh ITOTOMCTBA. bopp0a 3a cymiecTBOBaHHE U €CTECTBEHHBIN OTOOP.
IIpucnocod/1eHHOCTH OPraHU3MOBK YCJIOBUSIM BHEIIIHEH cpe/ibl KaK pe3yJIbTaT JelficTBUeCTeCTBEHHOI0 0TO0opa

[IpucnocodurenpHbple OCOOCHHOCTH CTPOCHUS, OKPACKHU Tela U IOBEICHUs KUBOTHBIX. 3a00Ta 0 MOTOMCTBE. DPHU3MOJIOTUYECKHUE
aJanTaluu.

Muxkpo3Boronus

BI/III KaK I'CHCTHUYCCKHU N30JIUpOBaHHAs CUCTCMA, PCIPOAYKTHUBHAA U30JIAINA U €€ MCXaHHU3MBI. HOHy.]'IHIII/IOHHaH CTPYKTYpa BUA,
OKOJOI'MYCCKHUEC U TCHECTUYCCKUEC XaPAKTCPUCTUKHN HOHynHHHﬁ. HOHyHHHI/IH — JJICMCHTAapHas 5BOJIIONMOHHAA CIUHHIIA. HYTI/I 1 CKOPOCTH
BU000pa30BaHusI; TeorpauuecKoe U IKOJIOTHUECKOE BUI000pa30BaHUE.

m JlaGopatopHble U npakTHYECKUE pabOThI

M3yuenune npucrnocoOIeHHOCTH OPraHU3MOB K cpeie OOuTaHus ™.

HN3yuenue n3MEeHUYUBOCTH, KPUTEPUEB BUIA, PE3YIBTATOB HCKYCCTBEHHOI'O OTOOpa Ha COpTax KyJIbTYPHBIX pacTEHUN *.
Buosornyeckue nocjeacreus ajanranuu.MakpossoJaonu

I'maBHBIe HampaBIEHUS YBOJTIOIIMOHHOTrO Tpoliecca. buonornueckuii nporpecc u ounonorundeckuii perpecc (A. H. Cesepuion). [Tytu
TOCTIKEHHUSI OMOJIOrnYecKoro nporpecca. OcHoéHble 3aKOHOMEPHOCMU I80II0YUU. OUBEP2eHYUsl, KOHBepP2eHYUsl, NapaAl/leU3M,
npaeuna 3801I0YUU SPYNN OP2AHUSMOS.

Pe3ynbTarsl 3BOMIOIMKA: MHOTOOOpa3ue BUJOB, OpraHUYecKas 1eJIECO00Pa3HOCTh, IOCTENIEHHOE YCIO)KHEHNE OPraHu3aluu.

Bo3nukHoBeHHE )KM3HHU Ha 3eMuie

Opranvyeckuii MHUpP KaK pe3yJibTaT »BOJIONUHA. BO3HMKHOBEHHE UM pa3BUTHE KHU3HUM Ha 3emie. XHUMHUYECKHUMH,
npenduonorudeckui (treopus akagemuka A. M. OnapunHa), OMOTOrHYECKUN M COIHMAILHBIN ATaIbl Pa3BUTHS KUBOW MaTEpPHUH.

DusoreHeTHYeCKUe CBSI3U B )KUBOW MPUPOJIE; €CTECTBEHHAs KilacCu(UKAIIUs )KUBBIX OPTraHU3MOB.

Pa3zButHe ;ku3HHU Ha 3emuie

Pa3Butue xu3Hu Ha 3eMJI€ B apXEUCKYIO U MPOTEPO30MCKYIO 3pbl. [lepBbie cienbl xku3Hu Ha 3emiie. [losiBiieHrne Bcex COBpEMEHHBIX
TUIIOB OECIO3BOHOYHBIX )KUBOTHBIX. [IepBhie XxopaoBbie. Pa3zBuTHe BOJHBIX PAaCTEHUH.

Pa3zBurne xu3Hu Ha 3emiie B naneo3ouckyro spy. [losBineHue u sBOIOLMSA CyXOIyTHBIX pacTeHUi. [lamopoTHHKH, CEMEHHBbIE
MariopoOTHUKH, TOJIOCEMEHHbIE pacTeHUsl. BO3HUKHOBEHHE TTO3BOHOYHBIX: PHIOBI, 36MHOBO/IHBIE, IPECMBIKAIOIIIUECS.

Pa3Butue xu3Hu Ha 3emiie B ME3030MCKYIO U KallHO30MCKYIO 3phbl. [lossBieHrne u pacnpocTpaHeHuE NOKPbITOCEMEHHBIX PaCTEHUIA.
Bo3HukHOBeHHE NTUIL U MIIeKOoTTUTaromuX. [losBieHne U pa3BUTHE IIPUMATOB.

IMpoucxokaeHne 4yeaoBeka. MecTo deaoBeka B »KHBOH npupoje. Cucremarndyeckoe mojiokeHue Buaa Homosapiens B cucreme
)KUBOTHOro mMupa. [Ipu3Hakum M CBOICTBa 4E€JIOBEKA, MO3BOJISIIOIIME OTHECTH €ro K Pa3jIMYHBIM CHUCTEMAaTHYECKUM IpyIlnaM LapcTBa
’)KUBOTHBIX. CTaIuM 3BOJIIOIIUM YEJIOBEKA: JIPEBHEHMIINI YEI0BEK, JPEBHUN YEIOBEK, IEPBbIE€ COBPEMEHHBIE JIFOIH.

CBoiicTBa 4YeJIOBEKa Kak OuoJiormdeckoro Buaa. llomyisimuoHHAs CTpyKTypa Bujaa HoOmosapiens; dermoBedeckue pachl,
pacoobpa3oBaHUe; €AUHCTBO MTPOUCXOXKICHUS pac. AHTHUHAy4YHasl CyIIHOCTh pacu3Ma.
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Pa3BuTHE )XMBOTHBIX ¥ PACTEHUI B pa3IMyHbIEe IEPHOIBI CyliecTBOBaHUA 3eMun. [locTeneHHoe ycioKkHEeHHEe OpraHu3aliy U MPUCTIOCOOIeHne
K YCIIOBHSIM CpeJibl )KUBBIX OPraHU3MOB B Tpoliecce Bostonuu. [Ipoucxosxaenue yenoseka. [[Bmwkymue cuisl anTponorenesa. Pois Tpyna B mpouecce
npeBpalleHnus 00e3bsHbI B YeloBeKa. YenoBeueckue pachl, X €HMHCTBO.

buocdepa, ee crpykrypa 1 QyHKIHHT

buochepa — xuBas obosouka mianetel. CTpykrypa Omocdepnl. Komnowenmor b6uocgepwvi: oncugoe eeujecmso, U080l COCMAS,
pasnoobpasue u 6Ka0 8 oduomaccy, buoxocnoe u xKocrHoe geuecmso ouocgepwvr (b. U. Bepnaockuii). KpyroBopoT BEIIECTB B TPHUPOJE.
EctecTBenHble cooOIecTBa JKUBBIX OpraHu3MOB. broreoneHo3b1. KoMIIOHEHTHI OMOTE01IEHO30B: MPOIYIIEHThI, KOHCYMEHTHI, peAyIIeHThl. buoneHo3sr:
BHJIOBOE pa3HOOOpa3ue, INIOTHOCTh MOy, OnoMacca.

Abuotnyeckue QakTopbl cpenbl. Poiib TemmepaTypbl, OCBEIICHHOCTH, BIAXHOCTH U APYruX (PaKTOPOB B KHU3HENEATCIHHOCTH COOOIIECTB.
NuTeHcuBHOCTH AelcTBUS (pakTOpa cpenbl; orpaHuuuBaromuil ¢paktop. B3zaumoneiictBue (hakTopoB cpespl, peaeasl BEBIHOCIMBOCTH. buotnueckue
daktopel cpensl. llenn u cetm muTaHusA. IKonosuyeckue nNUpamMuowl. yucel, ouomaccwsl, sHepeuu. CMeHa OMOIEHO30B. [IpUYMHBI CMEHBI
OMO11eHO30B; (POPMHUPOBAHUE HOBBIX COOOIIECTB.

@®opMBl B3aMMOOTHOIICHWH MEXIy OpraHu3MaMiu. [lO3WTHBHBIE OTHOIICHUS — CHUMOMO3: MyTyajH3M, KOOIepamus, KOMMEHCAJIH3M.
AHTHOMOTHYECKHE OTHOIICHUS: XHIIHUYECTBO, TAPa3UTH3M, KOHKYpeHIUs. HelTpanbHble OTHOIICHUST — HEHUTpaIn3M.

] JlabopaTtopHble U MpaKTU4YecKre paboThI
CocraBneHue cxeMm IepeJayd BEIIeCTB U SHepruu(1iernei nuranus)®.

I/IsyquHe ¥ ONHCaHNE DKOCUCTEMBI CBOEH MCCTHOCTH, BBIABJIICHUEC TUIIOB BSaHMOHeﬁCTBHﬂ Pa3sHbIX BUJIOB B }IaHHOfI 3KOCHUCTEM
Buocdepa n yesoBexk

[Ipupoanbie pecypchl U UX UCIOJIb30BaHHE.

AnTponoreHubie (akTOpbl BO3ACHCTBUS Ha OMOIIEHO3BI (POJb YeJIOBEeKa B MPHUPOJE); MOCIEICTBUS XO3AUCTBEHHOM AESITEIbHOCTH YEIOBEKA.
[IpoGnembl panlMOHAIBLHOTO MPUPOIOTOIB30BAHMS, OXPAaHbl IPUPOIBI: 3alIUTa OT 3arpsA3HEHUM, COXpAaHEHHE 3TAJOHOB M MAaMSATHUKOB IPUPO/IHL,
obecrnieueHue NPUPOAHBIMU PECYPCAMH HACEJIEHUS TJIAHETHI.

m JleMOHCTpanus KapT 3a0BeIHBIX TEPPUTOPHIA HAILICH CTPAHBI.

m IIpakTuyeckas pabora
AHanu3 1 oleHKa NOCIeACTBUM JesITEIbHOCTH YEJI0OBEKa B AKOCUCTEMaX ™.

MecTo npeagMera B yueOHOM IJIaHE

CpOK peam3anuu NporpaMmal: 1 roa. Ha HU3Yy4YCHUC Oouonorun B 9 Kiacce OTBOAUTCA HaA 0a30BOM YPOBHE 70 4qacCoB, U3 pacucTa 2 4Jaca B HCACIIIO.
PaGouas nporpamMma pacCumTaHa Ha 68 Jaca, YMCHbIIICHA HAa 2 yaca 3a c4eT PE3CPBHOTO BPEMCHN HA OCHOBAHHWU yCTaBa HIKOJIbI U Fpa(l)I/IKa y‘ICGHOFO



nporecca Ha 2016-2017 yuebnsrii roa. [Ipu nzyuenun 6nosnoruu B 9 kinacce npoBoautcs 4 1a00paTOPHBIX pabOThI, KOTOPHIE SBISIOTCS COCTaBHBIMHU
YacTAMU KOMOMHHPOBAHHBIX YPOKOB.

@DopMblI OPraHu3anuM y4eOHOro npouecca

[Tpu n3ydeHnn OMOJIOTUN KCIOJB3YIO0 TAKUE METOMBI: O0IIeIMAaKTHIECKUEIICKINS, pacckas, Oecena, paboTa ¢ KHUTOH, SKpaHHbIE MOCOOHS. SKCIIEPUMEHT,
HaOroIeHNe, MpakTudeckas padora;

TUIIBI YPOKOB: BBOJHBIN, M3yY€HHE HOBOI'O MaTepuaia, 0000Iaomuii, y4eTHO-IPOBEPOUYHBIN. Bupl ypoka ¢ yueToM xapakrepa AesiTeIbHOCTH YIUTENS U
YYAIIUXCS: YPOK-JIEKITUS, YPOK OOBSICHUTEIBHBIN, TPOOJIEMHBIN, UCTIOIH30BAHUS TEXHUYECKHUX CPENICTB (TEICYPOK, KHHOYPOK).

@opMbI OPraHu3alMi KOHTPOJIA

[Ipu 06ydyennn obmielt 6UOIOTHH MPUMEHSIOTCS JJAOOPAaTOPHBIE YPOKH, 3a4€ThI, TECTHI, 3aALTUTHI TPOEKTOB.



Kaneﬂnapﬂo — TEMAaTHYIECCKO€ IVIAHUPOBAHHUE

Ne Tema ypoka Leab u conep:kaHue maTepuaja Jlara Jlara
n/n IJIaH pakr
1. Beesenue. Buonorns — Hayka O JKH3HH. Briasisaior B I/I3y‘-IeHHI)EX paHee OMOJIOTHYECKUX TUCITUIUIMHAX OOIIHE YePThI 4.09
Wucrpykrask o TH Ha ypokax 6uosorny, ipu | OPTaHH3IMH PACTEHHUH, JKUBOTHBIX, rpub0OB U MUKPOOPTaHU3MOB.
9
paGoTe B KaGHHETe GHOJOTHH. OOBACHSIOT €IMHCTBO BCETO )KMBOTO M B3aMMO3aBUCHMOCTb BCEX YaCTEH
onocdeps! 3emin
Paznen 1. Jeonrwoyus scueozo mupa
Ha 3emne (18 yacoB)
2. OnpeaensroT pa3Indusi XAMUIECKOTO COCTaBa 0OBEKTOB KUBOM M HEXKMBOU 5.09;11.09
MHOro06pasue KHBOTO MUpa npUpoabl. XapaKTepu3yloT 00NN TPUHLIUIT KJIETOYHOW OpraHu3aiuu
JKUBBIX Oprann3MoB. CpaBHUBAIOT 0OMEHHBIE MPOIIECCH B HEKUBOU U
JKUBOUW TIPUPOJIE.
3. PackpeiBatoT cymHocTh peakiuii MeradoauzMa. OOBSICHSIIOT MEXaHU3MbI 12.09
CaMOPETyJISIUHA OMOJIOTUYECKUX CUCTEM. AHAIU3UPYIOT MPOLECCHI
OCHOBHBIE CBOHCTBA JKHBBIX OPraHH3MOB CaMOBOCIIPOU3BEACHHUS, POCTA U PA3BUTHUS OPTaHU3MOB. XapaKTepU3yIoT
HACJIEJICTBEHHOCTh U U3MEHYHBOCTh, 3alIOMUHAIOT MaTepUaIbHbIE OCHOBBI
3TUX CBOUCTB. CpaBHUBAIOT (POPMBI PA3APAKUMOCTH Y PA3IUYHBIX
OMOJIOTHYECKUX 00BEKTOB. KilacCu(UKaIMK KUBOTO MHUpa Ha 3emiie
Pasznen 2. Cmpykmypnasa opeanuzayus
Jcueblx opzanuszmos (15 9acos)
4. XapakTepu3yloT XMMHUYECKHE AJIEMEHTHI, 00pa3yIoIIHe )KUBOE BEIIECTBO; 18.09

XumMuueckas OpraHu3anusa KJICTKH.
HeOpFaHI/I‘{CCKI/IC BCIICCTBA

pa3InyaoT Makpo- U MUKPOdJIeMeHThl. ONHMCHIBAIOT HEOPraHUYECKUe
MOJIEKYJIbI )KMBOT'O BELIECTBA, MX XUMHUECKUE CBOICTBA U OMOJIOTHYECKYIO
pOJIb. XapaKTepU3yrOT OPraHMUECKUE MOJIEKYJIbl: OMOJI0THYeCcKHe
HOJMMeEpbl — OeNKH (CTPYKTypHasi OpraHu3aus u QyHKIUH), YIIEBOIbI
(cTpoenue u 6uosIoruYecKas poJib), KUPbl — OCHOBHOM CTPYKTYPHBIH
KOMIIOHEHT KJICTOYHBIX MEMOpPaH M HCTOYHUK SHEPIUU. XapaKTepU3yIoT
JIHK xak MoseKyssl HacleICTBEHHOCTH. ONUCHIBAIOT MIPOLIECC
penymukanuu JIHK), packpbiBatoT ero 3HayeHne. OnuchIBalOT Iporecce
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nepeayy HacJlIeACTBEHHOM HH(POPMALIUH U3 SIpa B IIUTOILIA3MY —
TpaHckpunuuio. Paznuyaror ctpykrypy u pynkuun PHK

5. | Xumuueckas opraHu3anus KIETKH. XapakTepu3yroT OPraHUIeCKUe MOJIEKYIIbI: OMOJIOTHYECKUE MOJIUMEPHI — 19.09
Opranuyeckue BelecTBa — OEIKU 0enKu (CTPYKTYpHasi opranu3zanus u GpyHKuun),
6. XHUMHUYECKash OpraHu3anys KIETKU. XapakTepu3yloT OpraHM4eCKHe MOJIEKYIIbI: YIJIEBO/Ibl (CTPOEHUE U 25.09
Opranuyeckue BEIeCTBA — YIIIEBObI U OMOJIOTHYECKAs. POJIb), JKUPbl — OCHOBHOM CTPYKTYPHBIM KOMIIOHEHT
JIUIU B KJIETOYHBIX MEMOpPaH ¥ UCTOYHHUK SHEPTHH.
7. XHUMHUYECKash OpraHu3anys KIETKU. OnuceiBatoT npouecc penymiukanuu J{HK), packpbIiBatoT ero 3HaueHue. 26.09
Opranuyeckue BeIlecTBa — HYKJIIEHHOBbIE OnuceIBaroT Nnpoliece nepeayy HaclaeICTBEHHOW nHpopMaluy u3 sapa B
KHUCIIOTBI UTOIIa3My — TpaHcKpunuuio. Paznuuator crpyktypy ¥ pynkuun PHK
8. [Tnactuueckuit oOMeH. buocunres 6enkoB OnuceIBarOT Npolecchl CUHTE3a OENIKOB U (POTOCHHTES 2.10
9. XapakTepu3yroT TPAHCIIOPT BEIIECTB B KJIETKY U U3 He€ (parounTtos u 3.10
DHepreTHYEeCKHii 0OMeH NUHONIMUTO3). OOBACHSIOT COOBITHSI, CBA3aHHbBIE C BHYTPUKIETOUHBIM
MuuIeBapeHueM, Mo JUEPKUBas ero 3HaueHue 1j1s opranusma. [Ipusoasat
MIPUMEPbI SHEPreTHYECKOro 0OMEeHa
10. | Cnoco6bl muTaHus XapakTepusyloT MUTaHUE Y pacTEHUI ,)KUBOTHBIX U OaKTepuit 9.10
11. | 3auer 10.10
Paznen 2. Kierka (7 yacon)
12. XapakTepusytoT (GopMy U pazMephl MPOKAPUOTUUECKUX KIETOK; CTPOCHHE 16.10
LIUTOILIa3Mbl, OPIraHU3aLUI0 META00IN3Ma, TEHETUYECKUH anmapar
TIpokapHoTHYECKas KIIeTKa OaKkTepuil. OHI/ICBIBaIE)T poiecc CHOpOO6p330B?HI/I}I, ero 3HaYeHue AJs
BBKMBAHUS OakTepuil pH yXyJIIEHUH YCIOBHH CyIleCTBOBAaHUS;
pa3MHOXkeHHe npokapuoT. OLIEHUBAIOT MECTO U POJIb IPOKAPUOT B
OnoreHo3ax
13. XapakTepu3yrT UUTOILIA3MY 3YKapUOTUUYECKON KIETKU: OPraHeIlIbl 17.10
Oykapuornyeckas kietka. Liuronnasma u €€ | yyromasmer, ux CTPYKTYpy U GyHKIHU. OTMEYarOT 3HaU€HUE LIMTOCKENETa.
OpraHOMIbI XapakTepu3yloT TUIBI KIIETOUHBIX BKIIOYEHHUH U UX POJIb B META00JIU3ME
KJIETOK.
14. XapakTepusyrT KIETOYHOE AAPO KAK LNEHTP YIPABICHUSA 23.10

Krnerounoe siipo

AKHU3HEIEATENIHOCTBIO KIETKU; CTPYKTYPHI a1pa (siiepHas 000JI04Ka,
XPOMATHUH, SJPBIIIKO).
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15. | JlaGoparopnas padota Nel «M3ydenue PaboTarT ¢ TOTOBBIMHU TIpeTapaTaMy U CPABHUBAIOT KJICTKH PaCTEHUMN 24.10
KIIETOK OaKTepuil, pAaCTCHHI 1 )KUBOTHBIX HA | .JKMBOTHBIX. OaKTEpUH.
TOTOBBIX MUKpOIIpenapaTax »
16. Jarot omnpeenieHrue MOHATUIO «MUTO3». ONIPeesoT PoJib KIETKU B 6.11
MHOTOKJIETOYHOM OpraHu3Me. Pa3zbsacHAI0T noHsATHE 0 MU GEepeHITIPOBKE
Jlenenne KieTku KJIETOK MHOTOKJIETOYHOTO Opranu3ma. KpaTko OnuchIBalOT MUTOTHYECKHIA
UK uHTepda3zy, pazbl MUTOTHIECKOTO JIENICHUS U IpeoOpa3oBaHus
XpOMOCOM. PacKkpbIBarOT OMOJIOTHYECKHUN CMBICI U 3HAUEHHE MUTO32
17. | Kiero4ynas Teopus CTpOCHHS OPraHU3MOB XapakTepu3yrT OCHOBHBIE IIOJIOKEHUS KJIETOYHON TEOPHUN. 7.11
18 | 3auer 13.11
Paznen 3. Pazmnoscenue u
uHOueuodyanvhoe pazeumue opzanu3mos (6
4acoB)
19. Becnomnoe PasMHOKEENS OPrAHEAMOB XapakTepu3yrT CYITHOCTh U (JOPMBI Pa3MHOKEHUSI OpraHn3MoB. becrnomoe 14.11
pa3MHOXKEHHE .
20. XapakTepu3yrT CYITHOCTh U (POPMBI PA3MHOXKEHHUSI OPTaHU3MOB. 20.11
CpaBHUBaIOT OeCrooe U MOJ0BOE pa3MHOKeHHE. ONMUCHIBAIOT MPOLIEce
[TonoBoe pa3MHOXKEHHE OPraHU3MOB 00pa30BaHus MOJIOBBIX KJIETOK, BBISABIISAA OOLINE YEPThI IEPUOIOB
ramMoTOTeHe3a, B TOM yucie Meio3a. OnpeaessioT NOHATUS «OCEMEHEHHEe» 1
«OIUIOJIOTBOPEHHEY. PackpbIBaloT OHOJIOrHYECKOe 3HaYCHHE PA3MHOXKEHHUS
21. O0603HauaroT Nepuobl HAUBUAYAILHOTO Pa3BUTUS. XapaKTEPU3yIOT 21.11
NnauBuayanbHOe pa3BUTHE SMOPUOHANIbHBIN NEPUO]T Pa3BUTHS U ONHCHIBAIOT OCHOBHBIE
MHOTOKJIETOYHOT'O OpraHu3Ma. 3aKOHOMEPHOCTH JIpOOJIeHHs — 00pa30BaHUE OJHOCIOMHOTO 3apo/Ibliia —
DOMOpHOHaNIbHOE PAa3BUTHE OJIaCTyJIbl, TACTPYJISAIUIO U opranorenes. OnpenessioT 3Tallbl JaibHeen
T hepeHINPOBKY TKaHEH, OPraHOB U CUCTEM.
22. XapakTepusyroT MOCTIMOPHOHAIBHBIN MEPUOJT Pa3BUTHS, €T0 BOZMOXKHbBIE 27.11
(dopMbl. Pa3bsICHSIOT CYIIHOCTH HEMIPSIMOTO PA3BUTHSL; TOJHOTO U
HenoJIHOro MetaMopdo3a. JleMOHCTpUPYIOT TOHUMaHUE OUOJIOTHYECKOTO
NnauBuayanbHoe pa3BUTHE
MHOTOKIISTOUHOT0 OpraHH3MA. CMBICTIA Pa3BUTHSI C MeTaMOp(bOBOjVI. XapaKTepI/BYIOl:’ npsIMO€ Pa3BUTHUE U
TToCTOMOPHOHATBHOE PASBUTHE €ro nepuoIbl (z[openlf)voL[yKTHBHbm, PENpOAYKTUBHBIN U
MOCTPENPOAYKTUBHBIN ); cTapenue. [IpuBoasST GopMynHpoBKH 3aKOHA
3apojsiiieBoro cxojictsa K. bapa u 6uorenernyeckoro 3akona J. ['ekkens u
®. Mrostepa
23. | 3auer 28.11
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Pa3nen 4. Hacneocmeennocmo u
u3mMeHuugocmy op2anu3zmoe (12 yacon)

24. T'eneruka Kaxk Hayka BBIACHAIOT HCTOPHIO TEHETHUKH, €€ Pa3BUTHE. 4.12
25. |OcHOBHBIE IOHATHS T€HETUKHU BBISICHSIIOT OCHOBHBIE TMOHATHS TEHETUKH 5.12
26. XapakTepu3yroT THOPUI0IOTMISCKHI METOT U3y4EHUS XapaKTepa 11.12
["'uOpuI0IOTHUSCKUN METOT U3yUCHUS HACJIEAOBAHUS IPU3HAKOB
HACJIEACTBEHHOCTH ®opmynupyrot 3akoHbl Menaens. [IpuBoasT muronornyeckue 000CHOBAHUS
Mepbiit sakon Merens 3aKoHOB MeHzens. JleMOHCTpUPYIOT ClIOCOOHOCTH BBITUCHIBATH EHOTHUIIBI
opranu3MoB U ramer. COCTaBIISIFOT CXEMbl CKpEIIMBaHMsI, PEIIaloT
pOCTENIINE TeHETUYECKUE 3aa4H, CTPOSIT POJIOCIOBHBIE.
217. dopmynmupyroT 3akoHbl Menaens. [IpuBoasT uTosornyeckue 000CHOBAHMS 12.12
Bropoii 3akon Menperst. 3aKOH YHCTOTHI 3aKoHOB MeHzens. JleMOHCTpUPYIOT ClIOCOOHOCTH BBITUCHIBATH T€HOTHUIIBI
ramer opranu3MoB u raMeT. COCTaBIISIOT CXeMbI CKPEIIMBAHUS, PEIIAIOT
MpOCTENIINe FTeHETUYECKUE 3aJ]aui, CTPOSIT POJIOCIOBHBIE.
28. dopmymupyroT 3akoHbl Menaens. [IpuBoasT muTosornyeckue 000CHOBaHMS 18.12
Hurubpuasoe ckpemupanue. TpeTuii 3ak0H | 3axonoB Menens. JleMOHCTPUPYIOT CIIOCOOHOCTD BHIHCHIBAT TEHOTHIIBI
Mennens opranu3MoB u raMeT. COCTaBIISIIOT CXEMBI CKPEITUBAHMUS, PEIIAI0T
npocCTeiIe TeHeTUYECKUe 3aaun
29. Ulaboparopnas pabota No2 «Pemienue AHanM3MpyOT F€HOTUN KaK CHCTEMY B3aUMOJCHCTBYIOINX T€HOB 19.12
FeHEeTUYECKUX 3a/1a4 U aHaJIN3 COCTABIEHHBIX | OpraHu3Ma; OIpeaessioT popMbl B3aUMOJEHCTBHS aJUIETBbHBIX U
[POJIOCIIOBHBIX» HEaJIJICIbHBIX T€HOB
30. XPOMOCOMHAs TEOPHUs HACIEACTBEHHOCTH. @opmynupyroT 3aKk0H MopraHa u Jar0T XapakKTepUCTUKY CLUEIIJIEHHOTO 25.12
ClETIeHHOE HACTE[OBAHNE IPH3HAKOB HacJIeJOBaHUs IeHOB (MPU3HAKOB). OOBSICHIIOT MEXaHU3MbI XPOMOCOMHOTO
OTpeJesIeHus NoJa.
31. @opmynupyroT 3aKk0H MopraHa u Jar0T XapakKTepUCTUKY CLUEIIJIEHHOTO 26.12
Pelienye reHeTHYECKHX 3a/1a4 HaCJIeJOBaHUs reHOB (MPU3HAKOB). OOBSICHIIOT MEXaHU3MbI XPOMOCOMHOTO
ompeJeNieHus noa.
32 |Metonbl u3ydenus renetuku. JlabopatopHas | XapakTepu3yrT METOIbI TEHETUKU U COCTABIISIOT POJOCIOBHbBIE 15.01
paboTaNe3 «CocraBieHre POIOCIOBHBIX)
33. [3aKOHOMEpPHOCTH U3MEHYUBOCTH. XapakTepu3yroT OCHOBHbIE (POPMBI N3BMEHYMBOCTH, MYTallUi, UX 3HAUCHHE 16.01
HacnencrseHHas ”3MEHYMBOCTD JUISL IPAKTUKU CENTBCKOTO XO35ICTBA U OMOTEXHOJIOTHH.
34 |YpoBHM BO3HHUKHOBeHUS MyTanuil. CBolicTBa | XapaKTepHU3yIOT OCHOBHbIE (POPMbI HN3BMEHYMBOCTH, MYTALlUH, UX 3HAUCHHE 22.01

MyTanui. OakTopsl.

AT TIPAKTHUKHU CCIIBCKOTO XO3SMCTBA U OMOTEXHOJIOTHH.
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35. 3aKOHOMEPHOCTH H3MEHUHBOCTH. XapakTepusyrT poJjib YCIOBUN BHEIIHEN CPEbl B PA3BUTUU U IIPOSIBIICHUU 23.01
DeHoTHINIECKas H3MEHIMBOCTE MPU3HAKOB U CBOUCTB. CTPOSIT BapHAIIMOHHBIE PSAbI U KPUBBIE HOPM
peakiuumn
36. UJlaboparopnas pabota Ned «3yuenue CtposiT BapuallMOHHBIE PSAJIbI U KPUBBIE HOPM PEAKIINU 29.01
n3MeHunBoCTH. [locTpoeHne BapualiiOHHOTO
psila 1 KpUBOW»
37. [lepeuncnsitoT HEHTPBI IPOUCXOKACHUS KYJIbTYPHBIX pacTeHui. JlatoT 30.01
OTIPENICTICHUS TIOHATUAM «COPT», KIIOPOJIAy, IITAMM». XapaKTepU3yIOT
METOJIbI CEJIEKIIUH PACTEHUHN U KUBOTHBIX. OTIEHUBAIOT TOCTHKEHUS U
Cenexius OpraHu3MoB OIIMCBIBAIOT OCHOBHBIE HAIIPABIICHUSI COBPEMEHHOM CEJICKIINH.
OO60CHOBBIBAIOT 3HAUEHUE CEJIEKIIUU I PA3BUTHUS CEJIbCKOXO035HCTBEHHOTO
MPOU3BOJICTBA, MEAUITUHCKON, MUKPOOHUOJIOTUYECKON U IPYTUX OTpacieit
MTPOMBIITUICHHOCTH
38 PBauer 5.02
Pa3zaen JBosonus ;KHBOTHOT0O MMPa HA
3emue
39. Xapaxmepuszyrom npeocmasieHus OpeeHUX U CPEOHeBEeKOBbIX 6.02
Pa3BuTie GHOIOTHH B 10 AapPBUHOBCKUH ecmecmeoucnvimamernei 0 Hcusou npupode. OyeHusaom npeocmasieHus.
1epnoa 00 «UBHAYATLHOU Yeneco0OPA3ZHOCMUY U HEUSMEHHOCTIU HCUBOU NPUPOODL.
3anomunarom npunyunst bunapuou knaccugurxayuu K. Jlunnes.
40. 3Hakomamcs ¢ OCHOBHBIMU NONOACEHUAMU I8OTIOYUOHHOU Meopul 12.02
OpoumonronHas teopust K. b. Jlamapka K. b. Jlamapxa. Xapaxmepu3zyrom npozcpeccusHule U OuuboyHbvle
noznooicenus ssontoyuonnou meopuu K. b. Jlamapka
41. OnpenensoT JOCTUAKEHHUS HAYKH U TEXHOJIOTHI B Ka4e€CTBE MPEANOCHUIOK 13.02
Hayunpie 1 colmaabHO-9KOHOMUIECKHE CMEHBI KPEAIMOHUCTCKUX B3IUISJIOB HA KUBYIO M HEXKUBYIO IIPUPOTY
HPEANOCHIIKA BOSHUKHOBEHHA U ABOJIIOIIMOHHBIMY TIPEICTABIICHUSIMHU. XapaKTepU3yIOT HAyIHbIC
YTBEPIKACHHS 3BOJIIOIIMOHHO ydeHust Y. IpeanochUIky, mooyausiire Y. JlapBrHa K MOUCKY MEXaHU3MOB U3MEHEHHS
HaprHa B JKUBOU MpUPOJE. AHAIM3UPYIOT dKCIeAUMIIMOHHBINA MaTepuan Y. JlapsuHa B
Ka4yecTBE MPEANOCHUIKH pa3pabOTKH SBOJTIOIMOHHON TEOPHH.
42. Xapaktepusytot yuenue Y. JlapBuHa 00 UCKyCCTBEHHOM 0TOOpE, POpMBI 19.02

Vuenue Y. JlapBuHa 00 UCKYCCTBEHHOM
otOope

HCKYCCTBCHHOTI'O 0T60pa 1 OOBSACHSIOT MCTOAbI CO3AaHUA HOBBIX IIOPOJ
JAOMAITHUX JKUBOTHBIX U COPTOB KYJIbTYPHBIX paCTeHHﬁ.
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VYuenue Y. JlapBrHa 0 eCTECTBEHHOM 0TOOpE

3aroMUHaIOT OCHOBHBIE 110J105keHUsI Teopun Y. J[apBuHa O €CTECTBEHHOM
otbope. Xapakrepu3yroT GopmMbl OOpHOBI 32 CYIIIECTBOBAHUE U MEXaHHU3M
€CTECTBEHHOT0 0TOOpPa; AAI0T ONpEICICHIE MOHITUS «ECTECTBEHHBII 0TOOD

20.02

43.

Bun, ero xpurepun U CTpykTypa

Jlaboparopuas pabora No5
«Mopdonorudeckuii KpuTepuil BIIa»

XapakTepu3yroT KPUTEPUN BUA: CTPYKTYPHO-(PYHKIIMOHAIBHBIH,
UTOT€HETHYECKUH, IBOJIOIMOHHBIN, STOJOTMYECKHA, TeoTrpapuuecKuii u
PEenpOaYKTUBHBIN. 3HAKOMSTCS C IYTSIMH BUA000pa30BaHUs
(reorpaduyeckuM M FKOJIOTUYECKUM), TAIOT OL[EHKY CKOPOCTH
BO3HHMKHOBEHUS HOBBIX BHJIOB B Pa3HOOOPA3HbBIX KPYIIHBIX TAKCOHAX

26.02

44,

D7IeMEHTapHBIE SBOJIIOIIMOHHBIE (DAaKTOPBI

OOBACHAIOT MEXaHU3MbI PENIPOAYKTUBHON U30JIALUU. AHAIU3UPYIOT
IPUYMHBI pa3/iefieHus] BUJO0B Ha NOMYJISALUU. 3alIOMUHAIOT PUYUHbI
T€HETUYECKUX Pa3Iuuuid pa3IMyHbIX NOMYJSIUN OJJHOTO BUA.

27.02

45.

DopMBI €CTECTBEHHOT'O 0TOOpa

3nakoMmsaTcs ¢ popmaMu 0TOOpPA AAIOT OLIEHKY CKOPOCTH BO3HUKHOBEHUS
HOBBIX BHJIOB B Pa3HOOOPA3HBIX KPYITHBIX TAKCOHAX

46.

I'maBHBIC HaIpaBJICHUA 3BOJIFOIUN

XapakTepu3yloT IJIaBHbIE HAPaBICHHUsI OMOJIOTUYECKON IBOJIIOLIHH.
OTpaxaroT IOHUMaHHE OMOJIOTHIECKOTO IPOrpecca Kak MPOIBETAHHS TOU
WJIM UHOM CHCTEMAaTU4eCKOW IPYIIIbI, a OMOJIOTHYECKOTO perpecca - Kak
YTHETEHHOTO COCTOSIHHS TaKCOHA, MPUBOJISIIEE €ro K BEIMUPaHUIO. JlaroT
OTIpeJ/IeIICHNE B XapaKTePU3YIOT MyTH JTOCTHKEHUS OMOJIOTHIECKOTO
nporpecca (rJaBHbIe HapPaBJICHHS MPOTPECCUBHON IBOJIOINN):
apomopho3a, HauoaTaANTAIIMK U OOIICH ereHepaiuH.

5.03

47.

THIBI 3BOJIIOIIMOHHEIX U3MEHEHUN

. [IpuBo AT MpUMeEpHI TUBEPreHIINH, KOHBEPTEHIIUH U Mapalljielin3ma.
OOBACHAIOT IPUYMHBI BOSHUKHOBEHHSI CXOJIHBIX IO CTPYKTYpE W/UiH
(GYHKIMSIM OPraHOB y IPEICTaBUTENICH PA3IMYHBIX CUCTEMAaTUYECKUX TPYIIIL
OpraHu3MOB. 3allOMHUHAIOT OCHOBHBIE MPABUJIA SBOJIIOLIUU, OLIEHUBAIOT
pe3yNIbTaThl SBOJIOIUI

6.03

48.

[Ipucnoco61eHHOCTH OPraHU3MOB —
pe3ynbTaT AeUCTBUS €CTECTBEHHOTO 0TOOpa

XapakTepusyroT CTPYKTYpHO-(YHKIIMOHATBHYIO OpraHU3alUI0 KUBOTHBIX,
pacTeHuii, rpu6OB U MUKPOOPTraHU3MOB KaK MPUCIOCOOIECHUE K YCIOBUSIM
cyuiectBoBaHus. [IpuBoAAT mpUMepsl pa3IMuHbIX TPUCTIOCOOTCHUN
TUTIOBBIX OPTaHU3MOB K YCIIOBUSM cpelibl. J{aloT oneHKy TUITHYHOTO
MOBE/ICHUS KUBOTHBIX U 3200T€ O MOTOMCTBE KaK MPHUCIIOCOOICHUSM,
obecrneuynBaroInM ycrex B 60pnoe 3a cymiectBoBanue. [IpuBoasT mpumMepsl
duznonorunueckux agantanuii. OObSICHSIIOT OTHOCUTEIBHBINA XapakTep
npUCTOCOOICHHI U TPUBOAT MPUMEPHI OTHOCUTETBHOCTHU afanTaiui

12.03
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49. |labGopatopnas padora Ne6 «3yueHwne 13.03
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpefie
0OUTAHUS»
50. [Bauer 19.03
51. XapakTepu3yT XUMHYSCKUN, TPEIOHOIOTHICCKHA (TCOPHUS aKaJeMHIKa 20.03
CoBpeMeHHBIC IPE/ICTABIICHIS O A. 1. Onapuna), OMOJOTHYECKUI M CONMAIBHBINA 3TAIbl Pa3BUTHS )KUBOIH
BO3HMKHOBEHHH KM3HH Ha 3emIie Marepuu. OnpenensoT GUIOreHeTHYeCKUE CBA3U B KMBOI MIPUPOJIC U
CPaBHMBAIOT X C €CTECTBEHHOM Kilaccu(UKalUen )KUBBbIX OPraHu3MOB
52. XapakTepu3ylT pa3BUTHE KU3HHU HA 3eMJIe B apXEHCKYIO U 2.04
XKu3Hb B apXeHCKyI0 U IPOTEPO30ICKYI0 3py | MPOTEPO30MCKYI0 3pbl. OTMEUaroT MEpBBIE CIEb] KU3HU Ha 3eMIIE;
[Ipoext NOSIBJICHUE BCEX COBPEMEHHBIX TUIIOB 0€CIIO3BOHOYHBIX KUBOTHBIX, MIEPBBIX
XOPAOBBIX KUBOTHBIX; PA3BUTHE BOJHBIX PACTEHUN
53. XapakTepu3yrT pa3BUTHE KU3HHU HA 3eMJI€ B TTAJICO30UCKYIO 3PYy. 3.04
JKu3Hb B Maneo30iCcKyo 3py OTMeuaroT NMosBICHUE CYXOITYTHBIX PACTEHHI; BOSHUKHOBEHHUE
MM03BOHOYHBIX (pbIO, 3 MHOBOTHBIX, PECMBIKAIOIINXCS).
54, . . . XapakTepu3yrT pa3BUTHE KU3HHU HA 3eMJIe B ME3030MCKYIO U 9.04
’Ku3Hb B ME3030MCKYIO M KalfHO30MCKYIO . o
5py. KaifHO30MCKYIO 3pBbl. OTMe‘—IafOT MOSIBJICHUE U PACIIPOCTPAHEHUE
MOKPBHITOCEMEHHBIX PACTEHUN;
55. . XapaKTepu3yrT MECTO YEJIOBEKA B JKUBOU IPUPOJE, €T0 CUCTEMATUIECKOE 10.04
M0JIO’KEHHE B CUCTEME KUBOTHOTO Mupa. OTMeUaroT MpU3HaKU U CBOMCTBA
[IpoucxoxaeHue yenoBeka YeJI0BEKa, MO3BOJISIONINE OTHECTH €T0 K Pa3IMYHbIM CHCTEMaTHYECKIM
rpyIIaM HapcTBa >KUBOTHBIX. OMUCHIBAIOT CTaIMU 3BOJIIOLIMU YEJIOBEKa:
JPEBHEUINX, JPEBHUX U MEPBBIX COBPEMEHHBIX JTIOJICH.
Pa3nes. B3aumooTHOIEHMSI OPraHu3Ma U
cpebl
56. @opMynHpyIOT OCHOBHBIE NOJI0KeHUs yueHus: B. . Bepnaackoro o 16.04
Crpykrypa Grocdepsl. KpyroBopoT BelecTs B ouochepe. OOBACHIIOT HEBO3MOXKHOCTD CYILIECTBOBAHHUS KU3HU 32
npuposie rpanunaMu 6uocdepsl. XapakTepu3ytoT KOMIIOHEHTHI OMOC(EpHI.
OnpenensioT riaaBHyo QyHKIHIO Onocdepsl Kak odecrieueHue OMOTeHHOTO
KpPYroBOpPOTAa BEUIECTB HA IJIAHETE.
57. |Hcropus GopMHpOBaHUS MPUPOIHBIX OnpenensioT ¥ aHATM3UPYIOT MOHATHE «Cpelia OOUTaHUS, «IKOCUCTEMAY, 17.04

COOOIIIECTB KUBBIX OPraHU3MOB. BUOTEOIIeHO3.
buonenos

((6I/IOFCOI_I6H03)), «OKOJIOTUYCCKAad MMUpaMuziar, ((6I/IOI_IeHO3))
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58. |AGuoTHuecKHe haKTopbI XapakTepusyroT abuotndeckue (HakTopbl, HA KOHKPETHBIX IPUMEPax 23.04
JEMOHCTPUPYIO X 3HAYCHHUE.
59. XapakTepusyroT OnoTnueckre (hpakTopsl, HA KOHKPETHBIX MIPHMEpax 25.04
broTnieckue hakTopsl JIEMOHCTPHUPYIO UX 3HaYCHHE. XapaKTepHU3yIOT (OPMBI B3aUMOOTHOIIICHHH
MEXJ1y OpraHu3MaMH.
60. Ulaboparopuas pabota Ne7 «CocraBiieHue XapakTepu3yoT (HopMbl B3AUMOOTHOIICHHI MEXTy OpraHu3MaM 30.04
teneit nuranus» Ne§ « MzyueHue u onucanue
HPKOCUCTEM CBOEH MECTHOCTH, BBISIBJICHUE
TUTIOB B3aMMOOTHOIIICHUH Pa3HBIX BUJIOB B
TAHHOM DKOCHUCTEMEY
61. Bager 1.05
62. [IpHpOIHEIE PECYPCHI 1 HX HCTIONb30BAHHE PackppIBaroT CyIHOCTB MPOIIECCOB, MPUBOISIINX K 00pa30BaHUIO MOJIE3HBIX 7.05
HCKOIAEMBIX, Pa3IM4al0T UcUepriaeMble U HeHcueprnaeMble PeCypChl
63. [[locnencTBust X034iCTBEHHOM EATEIBHOCTH OnuckIBatOT BO3/IENHCTBUE )KUBBIX OPraHU3MOB Ha IJIAaHETY.. AHATU3UPYIOT 8.05
yenoBeKa Ui OKpyxaromien cpeasl. [p.p.1 AHTPOTIOTEHHBIE (PAKTOPHI BO3IEHCTBHS Ha OUOIIEHO3bI, TOCIEACTBUS
«AHaJM3 U OLIEHKA MOCJIEICTBUIN XO35IICTBEHHOMU AESITETbHOCTH YeJIOBEKa.
NEesITENIbHOCTH YEJIOBEKa B SKOCHUCTEMAX)
64. |OxpaHa npUpOIbl U OCHOBBI PallMOHAIBHOTO PackppiBatoT mpo6iaemMbl parioHaIbHOIO IPUPOIOTIOIH30BAHUS, OXPAHBI 14.05
MPUPOIOTIOIB30BAHUS MPUPOJIbI
Pe3eps. IloBTOpeHne H3y4eHHOT O 15.05
MaTepuaJa.
65 | CTpoeHue KIETOK pacTeHUM, ’KUBOTHBIX, [ToBTOPSIOT, aHANU3UPYIOT, CPABHUBAIOT. 21.05
[IPOKApUOT
66 | Xyumuueckas OpraHu3aLys KIETKA [ToBTOPSAIOT, aHANU3UPYIOT, CPABHUBAIOT. 22.05
67 |Pa3MmHOXXEeHHE OpraHU3MOB [ToBTOPSIOT, AaHAIU3UPYIOT, CPABHUBAIOT. 28.05
68 | Ob6o0ImeHne MmaTepraa 29.05
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