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IlosicHuTeEILHAS 3aMUCKA

PaGouast mporpamma cocTaBiieHa B IOJIHOM COOTBETCTBHMM ¢ DenepasibHBIM TOCYAapCTBEHHBIM
o0Opa3oBaTeNbHBIM CTaHAAPTOM OO0ImIero o00pa3oBaHus, TPEOOBAaHMAMHU K PpE3yJlbTaTaM OCBOCHUS
OCHOBHOHM 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO 00mIero oopa3oBaHus, (QyHIAMEHTAIBHBIM SAPOM
COJIEp’)KaHUs OCHOBHOTO oOmiero oOpa3oBaHMs, NPUMEPHONM MPOrpaMMOM OCHOBHOIO 0OLIEro
oOpa3oBaHus 10 OHOJIOTHH, (eIePATLHOTO MepeuHs YIeOHUKOB, 0A3MCHOTO Y4eOHOTO TUIaHa, aBTOPCKOH
y4eOHOH MporpaMMBbl OCHOBHOTO 001iero oopazoBanus «buosorus. O0mue 3aKOHOMEPHOCTH. 9 Ktacey.
Astop B.b. 3axapos (IlporpamMma ocHoBHOro oOmero ooOpa3zoBaHus 1O OWOJOTHH 5—9 KiTacchl.
Konnenrtpuueckuii Kypc).

Jannasi pabouasi mporpamMma OpHUEHTHpOBaHa Ha wucmoJib3oBaHue ydeOnwmka: C.I. MamontoB, B.b.
3axapoB, W.b. AradonoBa, H.MU. Conun «buonorus. OOmme 3akoHOMepHOCTU. 9 Kiacc
(koHuenTpuueckuit kype). M.:lpoda,2018

Pabouas nmporpamma paccuntana Ha 68 4acoB B roj (2 yaca B HEJIEIIIO).
1. TpeOoBaHMsI K yPOBHIO NOATOTOBKH YYaIUXCSl K OKOHYAaHUIO 9 KJiacca

B pesynpraTe ocBoeHMs Kypca Ouonoruum 9 kiacca ydamidecs JOJDKHBI OBJQAETh CIEAYIOUIMMHU
3HAHHUSIMH, YMCHUSMH W HaBbIKAMHU.

JINYHOCTHBIM Ppe3yJabTATOM H3y4YCHHs] NpeaMmeTa sBiseTcs (OopMHUpOBaHHE CIEAYIOUUX YMEHUNH U
KayecTB:

e  Ppa3BUTHE UHTEIUIEKTYyaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

e BOCHUTaHUE OEPEKHOTO OTHOIICHUS K MpHpoie, GOPMUPOBAHKE IKOJIOTUYECKOTO CO3HAHMUS,

e TPU3HAHHE BHICOKOM IIEJIOCTH KU3HHU, 3[J0POBBS CBOETO U JAPYTUX JIOACH;

e pa3BUTHE MOTHBAIMHM K IOJYYCHHUIO HOBBIX 3HAHUH, NajdbHEHIIEMy H3Y4YEHUIO €CTECTBEHHBIX
HayK.

e OTBETCTBEHHOT'O OTHOLICHUS K YUCHHUIO, TPYIY;

e  IIEJIOCTHOTO MUPOBO33PEHUS;

e OCO3HAaHHOCTHU M YBaXXHUTEIbHOTO OTHOIICHHUS K KOJUIEraM, IPYTUM JIIOJISIM;

e KOMMYHUKAaTHBHOM KOMIIETEHIIUU B OOIIEHUHU C KOJUIETaMU;

e OCHOB 3KOJIOTUYECKOU KYJIbTYpPbI

MeTanpeaMeTHBIM pPe3yJbTATOM U3yUeHUS Kypca sBJseTcsl (OpMUpPOBAHUE YHHUBEPCATbHBIX Y4eOHBIX
nevictuii (YY)
PeryasituBubie YY/I:

e CamocrosTenbHO OOHAPYKUBATh U (POPMHUPOBATH yUeOHYIO pobIeMy, onpeaensaTs Y ;

e BrimBurath BepcHM pelieHHs MNpPoOJeMbl, OCO3HaBaTh (M HWHTEPIPETHPOBATH B Cllydae
HEOOXOIMMOCTH) KOHEYHBI pe3ylbTaT, BBIOMpPAaTh CpEACTBAa JOCTIDKEHUS LeIH U3
MPEAJIOAKEHHBIX, a TAKKE UCKATh UX CAMOCTOSATEINIbHO;

e CocraBnarh (MHIWBUYaIbHO WU B TPYIIE) MJIaH pelIeHHs MPoOIeMbl (BBIIOJIHEHUS TPOEKTA);

e Pabotas mo miaHy, CBEpsATh CBOM JCHCTBHS C LEIbI0 M, MPH HEOOXOTUMOCTH, HCIPABISATH
OITMOKHU CaMOCTOSITENILHO (B TOM YHUCIIE U KOPPEKTUPOBATH TUIAH);

e B awmanore ¢ yuuTtenem COBEPIICHCTBOBATH CAMOCTOSITENILHO BRIOPAHHBIE KPUTEPUU OIICHKH.

ITo3naBaTenbHble YY /I:

e AHanu3upoBaTh, CPABHUBATH, KIACCU(DUIIUPOBATEH (DAKThI U SBIICHUS;

e  BbIsBIATH NIPUYUHBI U CIEACTBUS MPOCTHIX SIBICHUIA;

e OcymecTBisATh CpaBHEHHE M KilacCU(UKAIMIO, CAaMOCTOSITENILHO BBIOMpas KpHUTEpUN AIis
YKa3aHHBIX JJOTHYECKUX OTNEpalnii;

e CrpouTh JOTHYECKOE pACCYXKJIEHHE, BKIIOYAIOIIEE YCTAHOBIIEHUE MPUYMHHO-CIEACTBEHHBIX
CBsI3€l;



Co3aBaTh CXeMaTHUYECKUE MOJIETH C BBIICJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK O0BEKTA;
CoCTaBIsATh TE3UCHI, PA3IMUHBIC BUJIbI IUTAHOB (ITPOCTHIX, CIOMXKHBIX U T.I1.)

[IpeoOpazoBbiBaTh HHGOPMAITUIO U3 OJHOTO BUJIA B IPYTOi (TaOIHITy B TEKCT);

Onpenenarb BO3MOXKHBIE HCTOYHUKH  HEOOXOJMMBIX  CBEACHMI, TPOU3BOAWTH  TOHUCK
nH(OpPMaIIUY, aHATM3UPOBATH U OIICHUBATH €€ JIOCTOBEPHOCTb.

KommyHukaruBubie YY/I:

CamocTosITEIbHO OPraHU30BbIBaTh y4eOHOE B3aMMOACHCTBUE B IpyIIE (OIPEAeIsaTh 00LIUe e,
JIOTOBApUBATHCA JPYT C APYrOM);

B nuckyccun ymeTh BBIABUHYTh apPTyMEHTBI M KOHTApPT'yMEHTHI;

VYYUTBCS KPUTUYHO OTHOCUTHCSA K CBOEMY MHEHHIO, C IOCTOMHCTBOM MPHU3HABATH OIIMOOYHOCTH
CBOEr0 MHEHHUS U KOPPEKTUPOBATH €r0;

[Tonumas mo3unuio Apyroro, pasinyarh B €ro pedyu: MHEHHE (TOUKY 3pEHHs), JOKa3aTeIbCTBO
(aprymenTsl), (pakThl (TUIOTE3bI, aKCHOMBI, TEOPHUH );

YMeTh B3MISIHYTh Ha CUTYallUIO ¢ MHOM MO3UIIMU U IOTOBAPUBATHCS C JHOAbMU MHBIX TO3UIUH.

IIpenmeTHBIM pe3yJbTATOM H3y4eHUSI Kypca sIBISETCS] CQOPMUPOBAHHOCTD CIIEIYIOIIUX YMEHUI:

[ToHUMAaTh CMBICIT OMOJIOTUYECKUX TEPMUHOB;

3HaTh 0COOEHHOCTH KU3HU KakK (GOPMBI CYIIECTBOBAHUS MaTEPUH;

[Torumatre poiab (PHU3NIECKHMX W XUMHUYECKHX IIPOIECCOB B JKUBBIX CHCTEMax pa3IMIHOTO
HUEpapXUUYECKOTO YPOBHS OPraHu3aIlnu;

3HaTh QyHAAMEHTAIBHBIC IOHATHS OUOJIOTHH;

[Torumath CYIIHOCTH TIPOIECCOB OOMEHAa BEMISCTB, OHTOIEHE3a, HACIICJCTBCHHOCTH |
W3MECHUYUBOCTH;

3HaThb OCHOBHBIE TEOPUU OHOJIOTHM: KJIETOYHYIO, XPOMOCOMHYIO TEOPHIO HaCleIACTBEHHOCTH,
HBOJIIOIIMOHHYIO, aHTPOIOTEeHEe3a

3HaThb OCHOBHbIE OOJacTM NPUMEHEHHS OWOJIOTMYECKUX 3HAHUW B MPAKTUKE CEIHCKOIO
XO035ICTBA, B pANIE OTpaciel MPOMBIIIJIEHHOCTH, IPU OXPaHE OKPYKAIOIIEH Cpelbl U 3J0POBbS
YeJI0BEeKa;

YMeTh TMOJB30BaThCsl 3HAHMEM OOIICOMOJOTUYECKUX 3aKOHOMEPHOCTEH Uit OOBSCHEHUS C
MaTepUATUCTUYECKUX MO3UIUI BOMPOCOB IPOUCXOXKACHUS U PA3BUTHS KU3HU HA 3eMIie, a TaKKe
Pa3IMYHBIX TPYII PACTEHUM, )KUBOTHBIX, B TOM YHCJIE U YEJIOBEKA;

JlaBaTh apryMEeHTHPOBAHHYIO OLIEHKY HOBOM HH(pOPMAIIMH [0 OUOJIOTUYECKUM BOIIPOCAM;

YMmeTr paboTath ¢  MHKPOCKOIIOM M M3TOTOBJIATH  MPOCTEHIIME Mpenaparbl  Jjs
MUKPOCKOTIHYECKUX UCCIIeI0BaHUM;

Pemath renernyeckue 3ajaud, COCTABJIATH POJIOCIOBHBIC, CTPOUTH BapHAIlMOHHBIE KPUBBIE Ha
PacCTUTETHFHOM U ’KMBOTHOM MaTepHuae;

Hcnonn3oBarh HpI/IO6peTeHHBIe 3HAHUSA WU YMCHHUS B HpaKTquCKOﬁ JEATEIHHOCTH U TMOBCETHEBHOM
KHU3HHU AJIA:

coOuofieHnss Mep Npo(UIAKTHKH 3a00JICBaHUMN, BBI3BIBAEMBIX PACTCHUSMHU, IKUBOTHBIMH,
OakTepusiMu, TpudaMH U BUPYCaMHU.

OKa3aHWsI TICPBOM IOMOIIM TIPU OTPABJIICHUU SJAOBUTBIMH T'pUOaMHU, PACTECHHSIMH, YKycax
KUBOTHBIX.

palMoHaIbHONW OpraHU3aluu TpyJda U OTIbIXa, COOMIOICHUS TIPABUII MOBEACHUS B OKPYKaroIIen
cpene.

BBIPAIIIMBAHUS M Pa3MHOKEHUSI KYIBTYPHBIX PACTCHHUI U JOMAITHUX )KMBOTHBIX, YXOJa 32 HUMH.
MpoBeIeHUs] HAOMIOCHHI 32 COCTOSIHHEM COOCTBEHHOTO OpraHu3Ma.

Ha u3yuenue mpeamera oTBoAMTCS 2 Yaca B Heaemnto, utoro 68 u B roa. Otbop ¢hopm opraHu3zaiuu
0oOy4eHHs OCYILECTBJIAETCS C YYE€TOM €CTECTBEHHO-HAy4yHOIO coJiepXaHus. boiblioe BHUMaHUE
yIensieTcst TJabopaTOPHBIM U MPAKTHYECKUM paboTaM, MUHUMYM KOTOPBIX OMpEAeNieH B KaXI0M pasJele
MPOrPaMMBEI.

2. COAEPKAHUE ITPOI'PAMMBI
Buonorus. O6umme 3akoHoMepHoOCTH. 9 Kiace (684, 24 B He/ENIO)
Beenenue (1 1)



MecTo Kypca B cUCTEME €CTECTBEHHOHAYUHBIX AMCLMILINH, a TAKKe B OMOJOrnuyeckux Haykax. Llenu
U 33J]a4y Kypca. 3HaueHHUe NpeaMeTa Juis IoHuMa-

HUS €IMHCTBA BCETO KMBOTO M B3aMMO3aBUCUMOCTH BceX yacTeil Onocdepsr 3emin.
MHOI'OOBPA3UE XXNBOT'O MHUPA.
YPOBHU OPTAHM3ALIMU 1 OCHOBHBIE CBOMCTBA XMBBIX OPIAHU3MOB (1 u)

YPpOBHM OpraHu3ali KWU3HU: MOJICKYJISIPHO-TCHETUYECKUM, KIIETOYHbIA, TKAaHEBBIM, OpPraHHbIMH,
OpraHuW3MEHHBIH, TOMYIAINOHHO-BUIOBOH, OWOTeOLEHOTH-YeCKUH W OumocdepHbd. EIuMHCTBO
XMMHUYECKOTO COCTaBa JXMBOM MAaTEpHUM; OCHOBHBICTPYIIBI XMUMHUYECKUX JJIEMEHTOB U MOJIEKYI,
oOpasyromue XuBoe BemecTBo Ouocdepsl. KiieTouHoe cTpoeHHe OpraHu3MOB, HACEISIOMUX 3EMITIO.
OO6meH BemiecTB U camoperyinauus B OuocucreMax. CaMOBOCIPOM3BEICHHE; HACIEACTBEHHOCTh U
M3MEHUYMBOCTh KaK OCHOBA CYILIECTBOBAHHUS KMBOM Marepuu. Poct u pasButue. Paznpaxxumocts; Gopmbl
n30upaTenpbHOM  peaklMd OpPraHu3MOB HA BHEUIHHE BO3ACUCTBUS. PUTMHMYHOCTH mpolieccoB
KHU3ZHEJESATEIbHOCTH; OMOJIOTHYECKUE PUTMBI U UX 3HaYeHHE. JIUCKPETHOCTH )KUBOTO BEIIECTBA U B3a-
MMOOTHOILIEHUSI YacTU U LEJNOro B OuocucreMax. DHEPro3aBHCUMOCTb >KMBBIX OPraHuU3MOB; (HOPMBI
noTpebiienus sHeprun. LlapcTBa »kuBoil mpupoabl; KpaTkas
XapaKTepUCTHKA €CTECTBEHHOM cUCTEeMBbI Kilaccu(UKalMK )KUBBIX Opranu3MoB. BusioBoe pazHooOpasue.
JdeMoHcTpauus
CxeMbl, oTpaxkarouye CTpyKTypbl HAPCTB KUBOW MPHUPOIBI.

IIpeaMeTHbIe pe3ybTaThl 00yYEeHUS

VYyamuecs 10IKHBI 3HATH:

— YPOBHHM OpraHU3allMM >KUBOM MATepUM M Hay4yHblE€ JUCLUIUIMHBL, 3aHUMAKO-IIUECS H3Y4YCHHEM
IIPOLIECCOB )KU3HEAEATENBHOCTH HAa KaXKJIOM U3 HUX;

— XMMHYECKHH COCTAB KUBBIX OPraHU3MOB;

— POJIb XMMUYECKHX JIEMEHTOB B 00pPa30BaHUM OPraHUYECKUX MOJIEKYJI;

— CBOMCTBA XUBBIX CHCTEM M OTIMYHME UX NPOSABICHUM OT CXOAHBIX IPOLECCOB, IPOUCXOAAIINX B
HEKHUBOM MIPUPOJIE;

— [IapCTBa KUBOM IPUPOJBI, CACTEMATUKY U NIPEACTABUTEIICH PAa3HBIX TAKCOHOB;

— OPHEHTHPOBOYHOE YHUCJIO U3BECTHBIX BUJIOB JKUBOTHBIX,

pacTeHuii, rpub0B 1 MUKPOOPIaHU3MOB.

VYyamuecs 10KHBI YMETb:

— JaBaTb ONPEIEJICHHWA yPOBHEH OpraHu3alud JKUBOTO M  XapaKTEpHU30BaTb  IIPOLECCHI
KU3HEJCATEIBHOCTH Ha KaXXIOM U3 HUX;

— XapaKTepU30BaTh CBOMCTBA KUBBIX CUCTEM;

— OOBSICHATH, KaK MPOSIBJIAIOTCS CBOMCTBA AKHBOI'O HA KaXKJI0M U3 YPOBHEW OpraHu3alum;

— TMPUBOJUTH KPAaTKYyI XapaKTEpPUCTHKY HCKYCCTBEHHOM M €CTECTBEHHOH cucTeM Kiaccupukanuu
YKUBBIX OPraHU3MOB;

— OOBSICHATH, IOYEMY OPraHU3MbI OTHOCST K pa3HbIM CUCTEMAaTUYECKUM I'pyIIaMm.

Pa3nen 1. CTpykTypHasi opranu3anus ;KUBbIX OpraiusmMos (12 q)

Tema 1.1. XUMHNYECKAS OPI'AHU3AIUSA KIIETKH (4 1)

DNeMeHTHBIH cOocTaB KIETKH. PacnpocTpaHEHHOCTh >JIEMEHTOB, UX BKJIaJ B 0Opa3oBaHUE XUBOU
MaTepuu U 0OBEKTOB HEKHUBOM MPHUPOJIbl. MaKpo3IeMeHTbl, MUKPO3JIEMEHTHI; UX BKJIaJ B 00pa3oBaHHe
HEOPraHMYECKUX U OPraHUYECKHX MOJIEKYJ >KUBOrO BellectBa. Heopranmdeckue MOJIEKYIbl KUBOIO
BenlecTBa. Bona; e€ xuMmuuyeckre cBoicTBa M OMosiornyeckas poiib. Cojau HEOPraHWYEeCKUX KHCIOT, UX
BKJIJ B oOecrieueHre MpOoIecCOB KU3HEAEATENbHOCTH U MOAJepkKaHue romMeocraza. Posb KaTMOHOB U
aHMOHOB B 00ECIIEYEHHUH TPOLIECCOB KHU3HEIEATEIb-

HOCTH. OCMOC M OCMOTHYECKOE JABJIEHHWE; OCMOTHYECKOE IOCTYIUIEHME MOJIEKYI B KIETKY.
Opranuyeckre MOJIEKYJbl. buojormueckue monuMepbl — O€NKH; WX CTPYKTypHas OpraHHu3alus.
OyHKIMKN OEIKOBBIX MOJIEKYI. YTJIEBOMAbI, UX

CTpOEHHUE U OUoJIoTHYecKast poib. JKupbl — OCHOBHOM CTPYKTYPHBIN KOMIIOHEHT KJIETOYHBIX MEMOpaH U
ucrtounuk osHepruu. JHK — wmonexkynel nHacneactBeHHoc-tH. Penynmnmukanus JIHK, mnepenauda
uH(pOpMaIUY U3 TIOKOJIEHUS B okoJjieHue. [le-



penada HacjeACTBEHHOW MH(OpPMaUuU U3 i1apa B HuToIuiasMy; Tpanckpumnuusi. PHK, e€ crpykrypa u
¢bynkuuu. Madopmanmonnsie, TpaHcoOpTHLIE, pubocomanb-Heie PHK.

JdeMoHcTpanus

OObEMHBIE MOJENHM CTPYKTYPHOH OpraHu3alii OWOJIOTHYECKUX IOJMMEPOB — OCJIKOB W
HYKJICMHOBBIX KHCIIOT, WX CpaBHEHHE C MOJCISIMH HCKYCCTBEHHBIX MOJIMMEPOB (HAmpumep,
TIOJIMBUHUIIXJIOPHUIOM ).

IIpenmeTHble pe3yabTaThbl 00y4eHUs!

VYyamuecs 10IKHBI 3HATH:

— MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI, UX BKJIaJl B 00pa3oBaHHE
HEOPraHUYECKUX U OPraHUYEeCKUX MOJIEKYJI dKUBOTO BEIIECTBA;

— XMMHUYECKHUE CBOMCTBA U OMOJIOTUYECKYIO POJIb BOJIBL;

— POJIb KAaTUOHOB U aHMOHOB B 00ECIIEUEHUH MPOLIECCOB KU3HEAEATEIBHOCTH;
— YPOBHU CTPYKTYPHOU OpraHU3aluu OEIKOBBIX MOJIEKYJI;

— MPUHIUIBI CTPYKTYPHOU OpraHu3aluu U (pyHKIIUU yIJI€BOJIOB;

— MPUHIUIBI CTPYKTYPHOU OpraHu3aluu U QyHKIIUU KUPOB;

— cTpyKTypy HykiIenHoBbIX kuciuoT (JJHK u PHK).

VYyamuecs 10JKHbI YMETh:

— OOBSACHATH MPUHIIMIT JEHCTBUS (EPMEHTOB;

— XapaKkTepu30BaTh (PYHKIIMH OEJIKOB;

— OTMEYaTh SHEPreTUYECKYIO POJIb YIIIEBOIOB U IJIACTHUECKYIO (DYHKIUIO KUPOB.

Tema 1.2. OBGMEH BEIIECTB U IIPEOBPA30BAHUE DOHEPTUHN
B KUIETKE (2 uv)

OOMeH BelecTB M MpeoOpa3oBaHHE SHEPTUU B KIETKe. TpaHCIOPT BEUIECTB Yepe3 KIETOYHYIO
MeMOpany. IluHo- u Qarouuros. BHyTpHuKIeTOYHOE mHIEBape-HHUE M HAKOIUIGHHE DSHEPIUH;
paciuernyeHue rioko3bl. buocunTes 06e1KoB, )KUPOB U YIIIEBOJOB B KIIETKE.

IIpenmeTHbIe pe3yjabTATHI 00yUYeHU s

VYyamuecs: 10KHbI YMETh:

— ONHUCHIBATh OOMEH BEUIECTB U MPEBPAIICHIE SHEPTUU B KIIETKE;
— MPUBOAUTH MOJIPOOHYIO CXeMY Mpolecca OMOCHHTE3a OENIKOB.

Tema 1.3. CTPOEHHUE 1 ®YHKIUHU KJIETOK (6 1)

[IpokapuoTtnueckue kieTku: ¢popma u pazmepsl. Llutornasma 6akrepuanbHoi kiaeTku. Opranuzanus
MeTa0osiu3Ma y NpokapuoT. I eHeTnyeckuii anmnapar
Oakrepuil. CnopooOpazoBanue. Pa3mHoxeHne. Mecto U posib NPOKAPHOT B  OHOLIEHO3AX.
Oykapuorudeckas kierka. l[luromnasma sykapuoTHUecKOW KiIeTKM. OpraHeuibl LUTOIIA3MBbl, HUX
cTpyKTypa u ¢pyHkuuu. Llurockener. BxiroueHus u ux poJib B Metabonausme kierok. Kiierounoe sapo —
LEHTP YIpPaBJICHUs >KU3HEACATEIbHOCTbIO KJIETKH. CTPYKTYphl KJIETOYHOIO sjipa: siiepHas 000JI0uKa,
XpOMaTUH (Te€TepOXpOMAaTUH), sIPbILKO. OCOOEHHOCTHM CTPOEHMS PpacTUTENbHOW KieTku. JleneHue
kiaerok. Kierkm B MHOrokineroyHom opraHusme. llonstue o  auddepeHIMpOBKE — KIETOK
MHOTOKJIETOYHOTO OpraHu3Ma. MuToTHuecKuil 1uki: uHTepdasza, penymiukamus JIHK; muTtos, dassl
MUTOTHUYECKOTO IEICHUSA U
npeoOpa3oBaHusl XpoMOCOM. brosornueckuii cMbICI U 3HaUeHHE MUTO3a (6ecrosioe pa3MHOXKEHHUE, POCT,
BOCIIOJIHEHUE KJIETOYHBIX IOTEPh B (PU3MOJIOTHU-YECKUX W MATOJOIMYEeCKHX YcinoBusx). Kierounas
TEOpUs CTPOECHUS OPTaHU3MOB.
JdemMoncTpanus

[IpyHIMnManbHBIE CXEMBl YCTPOMCTBA CBETOBOTO M JJEKTPOHHOTO MHUKpockoma. (Cxemsl,
WUTIOCTPUPYIOIIME METOJbl IpernapaTuBHOW OMOXMMHUM W HMMYHOJIOTMH. Mojenu kieTku. CxeMmsl
CTPOCHMsI OpPraHOMJIOB pACTUTEIBHOW M KMBOTHOM KJIETOK. Mukpompenaparsl KIETOK pPacTeHUH,
KUBOTHBIX U OJTHOKJIETOYHBIX
rpu6oB. OUrypsl MUTOTHYECKOTO JAEJICHUS B KJIETKaX KOpEIKa JIyKa MOJ MHUKPO-CKOIIOM U Ha CXEMe.
Marepuassl, paccka3biBaronue o Ouorpadusax yu€Hslx, BHECIINX BKIIA/ B Pa3BUTHE KIETOUYHON TEOPUH.
JlabopaTopHble H IPaKTHYeCKHe padoThI
W3yueHne KIeTok OakTepHii, pacTEHH U )KUBOTHBIX Ha TOTOBBIX MUKpOIIpENapaTax.



IIpenMeTHbIE pe3ybTaThl 00y4YeHUsA

VYyamuecs 40JKHbBI 3HATh:

— OMpeeNICHUs TOHITHI: «ITPOKAPUOTHI», «IYKAPUOTBI», «XPOMOCOMBI»,

«KApUOTHID», KMUTO3Y;

— CTpPOEHHUE IPOKAPHUOTUUECKON KIIETKU;

— CTpOEHHUE POKAPHOT (OaKTEepHH B CHHE3EIEHBIE BOIOPOCIHN (IIMAHOOAKTEPHUN );

— CTPOEHUE FYKAPUOTUUECKOM KIIETKU;

— MHOT000pa3ue 3yKapuorT;

— 0COOEHHOCTH CTPOSHHSI PACTUTENFHON M JKUBOTHOU KJIETOK;

— TJIaBHBIE YaCTH KJIETKU;

— OPraHoM/IbI [IUTOIIA3MbI, BKJIIFOUCHHS;

— CTaJU1 MUTOTHYECKOTO IIUKJIA U COOBITHS, TPOUCXOASIINE B KJIETKE Ha KaXKJI0M U3 HUX;

— I0JIOKEHUSI KIIETOUYHOM TEOpUU CTPOEHMSI OPraHU3MOB;

— OMOJIOTUYECKUN CMBICT MUTO3A.

VYyamuecs 10JKHbI YMETh:

— XapaKTepU30BaTh META00JIN3M Yy IPOKAPHOT;

— ONHUCHIBATh TEHETUYECKU anmapar OaKTepHii;

— ONHUCBIBATH MPOLECCH CIOPOOOPA30BAHUS U PA3MHOXKEHUS MPOKAPHUOT;

— 0OBSACHATH MECTO U POJIb IPOKAPUOT B OMOIIEHO3aX;

— XapaxkTepu3oBaTh (QYHKIUU OPraHOUIOB LIUTOIJIA3Mbl, 3HAYECHUE BKIIOYEHHUH B KU3HEIAECSITEIbHOCTH
KIIETKU;

— ONHUCBIBATH CTPOEHHE U (PYHKIIUU XPOMOCOM.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUs

VYyamuecs: 10KHbI YMETh:

— COCTAaBJIATh CXEMbI M TAOIHIIbI AJIs1 MHTET ALK OJTydEeHHBIX 3HaHUH;

— 0000111aTh U 1e1aTh BHIBOJBI 10 U3YUEHHOMY MaTepuaty;

— paboTaTh C [OMOJIHUTEIbHBIMH HCTOYHHKAMU HHGOpPMAllMM M HUCIHOJB30BaTh HMX IS TOUCKa
HEO00XO0MMOTO MaTepHaa,

— MPEACTaBIATh U3yUEHHBIH MaTepHall, UCIO0JIb3Yys BOBMOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHH;

— OOBSACHATH PUCYHKHU U CXEMBI, IPEICTABICHHbIE B yUEOHUKE;

— CaMOCTOSITETIHO COCTABJISITH CXEMBbl IPOILIECCOB, MPOTEKAIOUIMX B KIETKE, U «IPUBSI3bIBATHY
OTJIeNbHBIE X ATAIbI K PA3IMYHBIM KIETOYHBIM CTPYKTYpam;

— WUTIOCTPUPOBATH OTBET MPOCTEHIIMMU CXEMaMU U PUCYHKaMHU;

— paboTaTh C MHKPOCKOIIOM M H3TOTOBJSATH MPOCTEUIINE Mpenaparbl s MHUKPOCKOMUYECKOTO
UCCIIeIOBAHUSL.

Pazgen 2. Pa3MHoOkeHHe H MHAMBH/IYaJIbHOE Pa3BUTHE OPraHU3MOB (6 4)
Tema 2.1. PASMHOXEHUE OPTTAHU3MOB (3 1)
CymHocTh ¥ (OpMBI Pa3MHOKEHHsI OpraHu3MoB. becnonoe pa3MHOKeHHE pacTeHU U JKUBOTHBIX.

ITonoBoe pa3MHOXKEHHE ) KMBOTHBIX U paCTeHUH; 00pa30oBaHKE MOJIOBBIX KJIETOK,
OCEMEHEHHE M OIUIOJOTBOPEHME. bHOJIOTHUYECKOE 3HAUYEHUE IIOJOBOIO pa3MHOXKEHUs. l'ameToreHes.
Ilepuonapl 0Opa3oBaHUs MOJIOBBIX KJIETOK: Pa3MHOXKEHHE, POCT, co3peBaHue (Meio3) U (popmupoBaHue
MOJIOBBIX KJIETOK. OcCOOEHHOCTH criepMaToreHesa u oBoreHesa. OIiof0TBOpEHHUE.
JdemMoncTpanus

[Tnakatel, HIUTIOCTPUPYIOIINE CIIOCOOBI BETETATUBHOTO Pa3MHOKEHHUS TI0I0BBIX JIEPEBHEB M OBOIIHBIX
KynbTyp. Mukpomnpenapartsl sidiiekinerok. @otorpaduu, orpaskaromye pasHooOpa3ue NoTOMCTBA Y OAHOM
Iapel pOAUTEIEH.
IIpenmeTrHble pe3yabTaThbl 00y4eHUs!
VYyamuecs 10KHbI 3HaTh:
— MHorooOpazue ¢opMm Oecrnoyioro pa3MHOXKEHUS W TPYNINbl OPraHU3MOB, JUIS KOTOPBIX OHHU
XapaKTEpHBbI;
— CYIIHOCTb IT0JIOBOTO Pa3MHOXKEHHSI U €ro OMOJIOTHYecKoe 3HaUeHHE;
— IPOLECC TAMETOrCHE3a;
— Mel03 U ero OGHOJIOrMYECKOE 3HAUEHHE;



— CYILHOCTb OILIOJJOTBOPEHUSL.
VYyamuecs 10JKHbI YMETh:
— XapaKTepH30BaTh OMOJIOTHYECKOE 3HAUCHHE OECIOIOr0 Pa3sMHOXKEHUS;
— OOBSICHATH MPOLIECC MEH03a, MPUBOIAIINI K 00pa30BaHUIO
rarIoON/IHbIX TaMeT.
Tema 2.2. HUHANBUAYAJIBHOE PABBUTHUE OPI'AHU3MOB
(OHTOI'EHE3) (34)
OMOpuoHanbHBI  mepuoa  pa3Butus. (OCHOBHBIE 3aKOHOMEPHOCTH  JpoOieHusi; oOpa3oBaHHE
OJIHOCJIOMHOTO 3apojpliia — OyacTyibl. ['acTpynsuus; 3aKOHOMEP-HOCTH 00pa30BaHUsS JBYCIONHOIO
3apoJplilia — racTpyJisl. IlepBuynelil oprasore-
He3 W JanpHedmas auddepeHIupoBKa TKaHeW, opraHoB U cucteMm. [locToMOpHUO-HANBHBIN TEpUOT
pazButus. ®opMbl NOCTIMOPHOHAILHOTO MepHoa pa3BuTus. Henpsimoe pa3BuTre; MOTHBINA U HEMOJHBIN
Metamopdo3. bruonoruueckuit cmpica pazButis ¢ metamopdosom. [Ipsimoe pazsutue. Crapenue. Obune
3aKOHOMEP-HOCTH pa3BUTHs. buoreHernueckuid 3akoH. CXOACTBO 3apojblliel M 3MOpHOHaNb-Has
nuBepreHuus npusHakoB (3akoH K. bapa). buorenernueckuii 3akon (3. I'ekkens u @. Mromnep). Pabotsr
A. H. CesepiioBa 00 5MOpHOHAIBHONW W3MEHYHBOCTH.
JdeMoHcTpauus

Tabmumpl, wUOCTpUpYOIMKE Tporecc Mertamopdo3a y OECrmo3BOHOYHBIX (KECTKOKPBUIBIX U
YelyHuaTOKPbUIbIX HACEKOMbBIX) M MO3BOHOYHBIX (am@uouii). Tabmuipl, OTpa)karoUIUe CXOJCTBO
3apo/ibliiel MO3BOHOYHBIX )KUBOTHBIX. CXeMBbI MPeoOpa30BaHUs OPTraHOB U TKaHEH B (uIIOreHese.
IIpenmeTHble pe3yabTaThl 00y4eHUs!
VYyamuecs 10IKHBI 3HATH:
— OIPEIEIICHNE NIOHATHS «OHTOTECHE3);
— MEPUOIU3ALUI0 HHANBUAYAIBHOTO PA3BUTHS;
— 3Tarbl SMOPUOHATILHOTO Pa3BUTHUSA (IPOOIICHHE, TaCTPYIISIUS, OPraHOTeHE3);
— (opMBI MOCTIMOPHOHAIBLHOIO IIEpUOJAa Pa3BUTHs: HENPSIMOE pa3BUTHE, PA3BUTUE IOJHBIM MU
HEIOJIHBIM IIPEBPAILLICHUEM;
— NPSIMOE Pa3BUTHUE;
— OuoreHeTndeckuii 3akoH J. ['ekkens u ®@. Mromepa;
— paboTtsr A. H. CeBepiioBa 06 5MOpHOHAIBHONW U3MEHYH -
BOCTH.
VYyamuecs 10KHBI YMETb:
— OIUCHIBATH MPOLIECCHI, MPOTEKAOIINE IPU APOOICHHH,
racTpyJsiiuu U OPraHOTEHE3E;
— XapakTepu30BaTh (HOpMbI HOCTIMOPUOHATIBHOTO PA3BUTHS;
— pa3nuyarth COOBITUS, CONPOBOXKIAIOLIME pa3BUTHE OpraHu3Ma IpH IOJHOM M HEHOJIHOM
IIPEBPALCHUH;
— OOBSICHATH OMOJIOTUYECKUI CMBICIT Pa3BUTHUS C MeTaMOP(}o30M;
— XapaKTepHU30BaTh TAIbl OHTOr€HE3a MPH MPSIMOM HOCTIMOPHUOHATILHOM Pa3BUTHH.
MeranpeaMeTHbIe pe3yabTaThl 00y4eHHUs
VYyamuecs 10KHBI YMETb!
— CPaBHHUBATh M CONOCTABIISATh MEXKY COOOM ATaIlbl Pa3BUTHS JKUBOTHBIX U3YYEHHBIX TAKCOHOMUYECKUX
Ipyni;
— HCIIOJIb30BATh MHAYKTUBHBIN U I€AYKTUBHBIN NOIXOAbI IPA N3YYEHNUU KPYITHBIX TAKCOHOB;
— BBISABIIATH IIPU3HAKKU CXOJICTBA U PA3JIN4Msl B pa3BUTHU )KMBOTHBIX Pa3HBIX TPYIII;
— 000011aTh 1 JenaTh BBIBOJIBI [0 H3yYEHHOMY MaTepHaiy;
— paboTath C JOMOJHUTEIBHBIMH HCTOYHMKAMU HHGOpMAIMM M HUCMHOJb30BaTh MX IS IOHUCKA
HE00X0IMMOTO MaTepHuaa;
— NPEACTABIATh U3YYEHHBI MaTepHall, UCII0JIb3Ysl BOBMOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHH.

Pa3nen 3. HaciencTBeHHOCTh M H3MEHYMBOCTH OPraHu3MoB (16 1)

Tema 3.1. BAKOHOMEPHOCTH HACJIEJOBAHUSA ITIPU3HAKOB (10 1)



OtkpeiTue I'. MenneneM 3akOHOMEPHOCTEH HaclieOBaHUS MPH3HAKOB. [ MOpHA0IOTHYECKHN METON
W3yUYEHHs] HACJIEACTBEHHOCTH. MOHOTHOPUIHOE W TOJUTMOPUAHOE CKpEUIMBaHHE. 3aKOHBI MeHaes.
HesaBucumoe u cuernseHHoe HacieqoBaHue. ['eHeTnueckoe onpeneneHue mosa. ['eHoTu kak neaocTHas
cucreMa. B3auMoeiiCTBIE aJUIETIBbHBIX U HEAJUIEIIbHBIX T€HOB B OIPEACICHUN TPU3HAKOB.
JdeMoHcTpauus

Kapter xpomocoM yesnoBeka. Po1ocioBHbIE BBIIAIOIUXCS IPEACTABUTENEN KYIbTYpbl. XpOMOCOMHBIE
aHOMAJIMH Y€JIOBEKAa U UX (PEHOTUIIUYECKHE
IIPOSIBIICHUS.

JlabopaTopHble 1 NpaKkTHYecKue padoThl

Pemrenne reneTnyeckux 3aa4 U COCTABICHUE POJIOCIIOBHBIX.

[IpenmMeTHBIE pe3yabTaThl 00y4eHUs

VYyamuecs 101KHBI 3HATH:

— OMpEIEICHUS MOHATUI: «TE€H», «JIOMUHAHTHBIN I'€H», «PELECCUBHBIN I'€H», IIPU3HAK», «CBOMCTBOY,
«(heHoTum», «reHOTUI», «HACIEICTBEHHOCThY, «U3MEHUHNBOCTbY, «MOAU(UKAIINNY, «HOpPMa PEaKIU»,
«MYTaLAW», «COPT», KIIOPOJA», «ILITAMM;

— CYIIHOCTb TMOPUIOJIOTHYECKOTO METO/1a U3yUEHUsI HAaCJIEICTBEHHOCTH;

—3aKoHEI MeHIens;

— 3aKoH MopraHna.

VYyamuecs 10JKHbI YMETh:

— MCIOJIb30BaTh MPH PEIICHUH 3a7a4 T€HETUYECKY0 CUMBOJIUKY;

— COCTAaBJIATh T€HOTHUIIBI OPTraHU3MOB U 3alMCHIBAaTh UX FaMEThI;

— CTPOMUTH CXEMbl CKpPEIIMBAHMWS IPU HE3aBUCUMOM CLEIUIEHHOM HAacCJIeJOBAHNH, HACJIEIOBAaHUU,
CLICTUIEHHOM C I0JIOM;

— CYIIHOCTb '€HETUYECKOT 0 ONPEAEICHUS 110J1a Y PACTCHUM U )KMBOTHBIX;

— XapaKTepU30BaTh TEHOTUII KaK CUCTEMY B3aUMOJICHCTBYIOIIUX T€HOB OPraHU3Ma,

— COCTAaBJIATH IIPOCTEHINE POJOCIOBHBIE U PEIIaTh TCHETUYECKUE 3a0a4H.

Tema 3.2. 3BAKOHOMEPHOCTHU UBMEHYUBOCTHU (2 4)

OcHoBHbIE (HOPMBI M3MEHUYMBOCTH. | €HOTHIIMYECKAss M3MEHYMBOCTh. Myranuu. 3HAYCHUE MYTaIHi
JUIS TIPAKTUKU CETIbCKOTO X03siiicTBa 1 OnoTtexHosornu. KomOuHaTuBHAsS N3MEHYMBOCTh. DBOIIOIMOHHOE
3HauYeHUE KOMOMHATUBHOIN H3MeHuMBOCTH. DeHoTunuueckas, Wi MOAU(PUKAUOHHAS, U3MEHUYUBOCTD.
Ponpb ycnoBuii BHEIIHEH cpelibl B pa3BUTHUU U MPOSIBICHUN TPU3HAKOB U CBONCTB.

JdemoncTpauust

[Tpumepbl MOaMPUKATMOHHON N3MEHYHBOCTH.
JlaGopaTopHble M IPaKTHYeCKUE PA0OTHI

[TocTpoeHne BapualMOHHON KpHUBOW (pa3Mepbl JIHMCTHEB PACTCHHM, aHTPOMOMETPUYECKHE JaHHBIC
yUammxcs).

IIpenmeTHblie pe3yabTaThl 00yUeHUsI

VYyamuecs 101KHbI 3HATD:

— BH/JIbI U3MEHUMBOCTH U PA3INUUs MEXy HUMHU.

VYyamuecs 10IKHbI YMETh:

— pacrno3HaBaTh MyTallUOHHYIO U KOMOMHATHUBHYIO U3MEHUH-
BOCTb.

Tema 3.3. CEJEKIIUSA PACTEHUH, )KUBOTHBIX
N MUKPOOPT'AHU3MOB (44)

LleHTpBI MPOUCXOXKJICHUS U MHOT000pa3usi KyJlbTypHbIX pacteHuil. CopT, mopona, mramm. MeTosl
CEJIEKIIMM PACTEHUN M KUBOTHBIX. J[OCTM)KEHMSI M OCHOBHBIE HAIPABIICHUS COBPEMEHHOW CEJIEKIIMH.
3HaueHUEe CEJNIEKUMHM JUIsl  Pa3BUTHS  CEIbCKOXO3SMCTBEHHOTO  IPOM3BOACTBA,  MEIUIIMHCKOM,
MUKPOOHOJIOTUYECKON U JPYTrUX OTpaciaeil MPOMBIIIIEHHOCTH.

JdemMoHcTpanus
CpaBHUTENBHBIN aHAJIU3 TMOPOJ IOMAIIHUX >KMBOTHBIX, COPTOB KYJIBTYPHBIX PAaCT€HHUH U HX IHKHX
npenkoB. Koyiekuuu u mpenapaTbl COPTOB KYJIBTYPHBIX PACTCHHM, OTIMYAIOIIUXCS HaMOOJIbLICH
IO JOBHUTOCTBIO.



IIpeameTHble pe3yabTaThl 00y4eHUs

VYyamuecs 40JKHbBI 3HATh:

—METO/IbI CEJICKIIUH;

— CMBICII ¥ 3HaUCHHE ABJICHUS T'€TEPO3Uca U NOJIUIIIONIHH.

VYyamuecs 10KHBI YMETh:

— OOBSACHATH MEXaHW3MBbl IE€peJadyd NPU3HAKOB M CBOWCTB M3 TMOKOJCHHS B TIOKOJIEHHE H
BO3HUKHOBEHHUE OTJIMYHUNA OT POAUTENBCKUAX (POPM Y IIOTOMKOB.

MertanpeaMeTHble pe3yJabTaThl 00y4YeHHsI

VYyamuecs 10JKHbI YMETh:

— J1aBaTh XapaKTEPUCTUKY TCHETUIECKUX METO/IOB U3ydeHUs] OMOIOTUYECKUX OOBEKTOB;

— paboTaTh ¢ y4eOHUKOM, paboydeil TeTpaabio U JUIAKTHYECKUMU MaTepuaIamMu;

— COCTaBIIATHh KOHCIEKT naparpada yueOHUKa 10 U/UITU TIOCIIe U3YYCHHST MaTepraia Ha YPOKeE;

— pa3pabaTeIBaTh TIAH-KOHCIEKT TEMBI, UCIIOJIB3YS pa3Hble HICTOYHUKN HH(POpMAIUH;

— TOTOBHUTbH YCTHBIE COOOIIEHUS U MUCbMEHHBIE pedepaThl Ha OCHOBE 0000IIeHHs MaTepuana yueOHuKa
M JIOIIOJIHUTEIILHON

JTUTEPaTypHI,

— TI0JTb30BAThCsI TOMCKOBBIMU cucTeMamu MHTepHeTa.

Pazjnen 4. DBosmouns xkuBoro mupa Ha 3emie (21 4)

Tema 4.1. PA3BBUTHUE BUOJIOT'H B JIOJJAPBUHOBCKHI TTEPUO] (2u)

Pa3Butne Owosiorum B J0JapBUHOBCKUN mepuoj. [OCmoACTBO B Hayke TMpeAacTaBiIeHUN 00
«M3HAYAIBPHOW 11€71ecO00pa3HOCTH» M HEU3MEHHOCTH >KMBOM mpuponabl. Paboter K. Jlunnes mo
CHUCTEMaTUKE PAaCTEHUM U JKUBOTHBIX. DBoJtoMoHHas Teopus K. b. Jlamapka.

JdemoncTpauust
buorpadun yu€HpIx, BHECITUX BKJIAJ B Pa3BUTHE ABOJIONHMOHHBIX uiaed. JKusup u nesrenbHocTh K. b.
Jlamapka.

4.2. TEOPUSA Y. JAPBUHA O NTIPOUCXOXIEHUHU BUI10OB
NYTEM ECTECTBEHHOI'O OTBOPA (3 )

[Ipennoceinku Bo3HUKHOBeHHS ydeHHs Y. JlapBuHa: JOCTHKEHHsSI B OOJACTH €CTECTBEHHBIX HAYK,
skcrienuuuoHHbl Matepuan Y. [lapsuna. Yuenue Y.JlapBuna 00 mckyccTtBeHHOM otOope. Yuenue Y.
JlapBuHa o ectecTBeHHOM oTOOpe. Bum —

JJIEMEHTapHasi ABOJIIOLIMOHHAS eauHuIa. BceoOuias uWHIUBUyanbHAas W3MEHYUBOCTb W HM30BITOYHAS
YHCIEHHOCTh MOTOMCTBA. bopb0a 3a cyiiecTBOBaHUE M €CTECTBEHHBINH 0TOOD.

JdemMoHcTpanus

buorpadus Y. Japuna. Mapmipyt u xkoHKpeTHble Haxonku Y. [lapBuHa BO BpeMs MyTELIECTBUS Ha
Kopabie «buriby.

IIpeaMeTHbIe pe3yJbTaThl 00y4YeHUs

VYyaimuecs 101KHbI 3HATD:

— NPEACTABIEHUS €CTECTBOUCTIBITATENIECH JOJAPBUHOBCKOM 3MIOXU O CYITHOCTH KUBOM IPUPOIBL;

— B3rysabl K. JInHHEs Ha cucteMy )KMBOTO MUPa;

— OCHOBHBIE 10JI0’KeHU 3BooLMoHHOM Teopun XK. b. Jlamapka, e€ mo3uTHBHbIE U OIIMOOYHBIE YEPTHI;
— yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOPE;

— yuenue Y. JlapBuHa 0 eCTeCTBEHHOM OTOOpE.

VYyamuecs 10KHBI YMETb!

— OLIEHUBATh 3HaYeHHE HBOTIONMOHHON Teopun K. b. Jlamapka 1t pa3BuTHs OHOJIOTHH;

— XapaKTepU30BaTh NPEANOCHUIKM BOSHUKHOBEHHS IBOJIIOLIMOHHON Teopun Y. JlapBuHa,

— J1aBaTh ONPEJEICHUS IOHATUH «BUI» U «TIOMYJISLINY;

— XapaKTepH30BaTh NPUUYMHBI OOPHOBI 3a CYIIECTBOBAHHE;

— OMpeaeNnsaTh 3HaYeHHE BHYTPUBUIOBOM, MEXKBHJIOBOH OOphObI 3a cCyllecTBOBaHHE U OOphOBI C
abnoTHYeCKMMH (PaKTOpaMH CPEJIbl;

— JIaBaTh OLIEHKY €CTECTBEHHOI'0 0TOOpa Kak pe3yibTaTa 0OphObI 32 CYIIECTBOBAHHE.
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Tema 4.3. COBPEMEHHBIE ITPEJCTABJIEHUA Ob 3BOJIIOINUUA. MUKPO2BOJIIOLUA (3
)

Bun xak reHeTMYecKu HW30JMPOBAaHHAs CUCTEMA; PENPONYKTUBHAs H30JSLMUS M €€ MEXaHU3MBI.
[TonymanMoOHHAs CTPYKTypa BHJAA; DSKOJOTHMYECKME M TI'€HETUYECKHE XAPAKTEPUCTUKHU IIOINYJISILUN.

[lonymsiuust — ayieMeHTapHass HBOJIIOLMOHHAS eauHuna. I[lyth U ckopocTb BHUI000pa30BaHUS;
reorpa)uueckoe 1 HKOJIOTUIECKOE BUI000pa30BaHUE.
JdeMoHcTpanus

CxeMbl, WUTIOCTPUPYIOIIME TMPOLEcC Treorpaduueckoro BHA00Opa3oBaHus. JKuBbIE pacTeHHS W
KUBOTHBIE, TepOAPHH M KOJUIESKIIUH, TIOKAa3bIBAIOIINE HHNBHUIYaIb-HYI0 H3MEHUYMBOCTh U pa3HOOOpasue
COPTOB  KYJIBTYpPHBIX pAacCTeHHH W TOpOJ JOMAIIHUX JKMBOTHBIX, a TaKKe pPe3yIbTaThl
MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpejie 0OUTaHUs U pe3ysIbTaThl BU1000pa30BaHUsL.

JlabopaTopHble U NpaKkTHYeCKue padoThl

N3ydenue npucnocoOIeHHOCTH OPraHu3MOB K cpejie OOuTaHUs .

W3ydyeHre W3MEHUMBOCTH, KPHUTEPHEB BHUJA, PE3YJbTAaTOB MCKYCCTBEHHOTO OTOOpa Ha copTax
KYJIbTYPHBIX pacTeHUN™.

IIpenmeTHble pe3yabTaThbl 00y4eHuUs!

VYyanuecs: J0JKHBI 3HATh:

— 3HaueHue 3a00Thl O MOTOMCTBE ISl BBKMBAHUS;

— ONpEENICHUS MOHATHH «BUI) U «IOMYISLIHDY;

— CYIIHOCTbh M'€HETHYECKUX MPOIIECCOB B MOMYIISALIMSIX;

— ¢opmbI BUI000pa30BaHMUS.

VYyamuecs 10JKHbI YMETh:

— O0OBSACHATH MPUUYUHBI pa3fiesieHus] BUJOB, 3aHUMAIOLIUX OOIIMPHBIN apean 0OUTaHus, Ha MOMYJISIINY;
— XapaKTepU30BaTh MPOIECC IKOJOTMUECKOro U reorpaduyeckoro BU1000pa30BaHus;

— OILIGHUBATh CKOPOCTh BHJI000pPa30BaHMSI B PA3IUYHBIX CHUCTEMATUYECKUX KATETOPUSIX KUBOTHBIX,
pacTeHui U MUKPOOPTaHU3MOB.

Tema 4.4. BUOJIOTUYECKHUE NMOCJIEJACTBUSA AJAIITALIUU.
MAKPO3BOJIIOLUA (2 1)

['maBHBIC HampaBJICHUS SBOJIOIMOHHOTO TIpoliecca. bHOJOrHueckuii mporpecc M OHONIOTHYESCKUN
perpecc (A. H. CeBeprioB). [Tyt noctmkenus Ouosorudeckoro mnporpecca. OCHOBHbIE 3aKOHOMEPHOCTH
SBOJIIOIUM: JIMBEPIeHIMs, KOHBEPreHIMs, mapamienu3M. [IpaBuia SBOJIONUM TPYII OpPraHU3MOB.
Pesynmbrathl 3BOSIOIMK: MHOTOOOpa3We BHIOB, OpraHHYecKas IIeJIecO00pa3HOCTh, IOCTEIICHHOE
yCJIOXHE-HUE OpraHU3aIlny.

JdemMoHcTpanus

[TpuMepbl TOMOJIOTHYHBIX M AHAJOTHYHBIX OPraHOB, MX CTPOCHHUS U TPOMCXOXKJC-HHUSI B OHTOTCHE3C.
CxeMbl ~ COOTHONIICHHsI  IyT€Hd  MPOTPECCUBHOW  OWOJIOTHYECKOW  HBOJIONMH.  MaTepuaisl,
XapaKTePU3YIOIIUE TPEACTABUTEICH >KHUBOTHBIX M PACTCHHI, BHECEHHBIX B KpacHywo KHUTY H
HaXOJISAIIMXCS IO OXPaHO# rocyaapcTBa.

IIpeaMeTHbIe pe3yabTaThl 00y4eHUs

VYuyaruecs J0JDKHBI 3HATh:

— TJIaBHBIC HAINIPABIICHUS YBOJIIOIUH: OMOJIOTHUECKHIA TPOTPECC U OMOJIOTHYECKUI perpecc;

— OCHOBHBIE 3aKOHOMEPHOCTH JBOJIIOIIUU: TUBEPTCHIINI0, KOHBEPTEHIIMIO U TAPAJLICIIH3M;

— PEe3yJIbTaThl BOJIFOIHH.

VYuyaruecs T0JDKHBI YMETh:

— XapaKTepH30BaTh MYTHU JOCTHKEHHS OHMOJOTMYECKOTO IMporpecca: apoMopdo3, HIUOATANTAIMI0 U
00I1yI0 JIeTeHepaInio;

— TPUBOAUTH MPUMEPBI TOMOJIOTHYHBIX U aHAJIOTUYHBIX OPTaHOB.

Tema 4.5. MIPUCITIOCOBJIEHHOCTh OPTAHU3MOB K YCJIOBUSIM
BHEIIIHEN CPEJIbI KAK PE3YJIBTAT JEMCTBHUSA
ECTECTBEHHOTI'O OTBOPA (4 u)



[IpucnocoburenbHbie 0COOCHHOCTH CTpoeHUs. IIOKpOBHUTENLCTBEHHAs OKpacka IIOKPOBOB Tela:
CKpBIBaIOIIasi OKpacka (OJHOTOHHAs, IBYTOHOBAs, PACUWICHSIOMIAS U JIp.); MPEJOCTEperampnas okpacka.
Mumukpus. IlpucnocodurensHoe noseaeHne
KHUBOTHBIX.  3abora o  moromctBe.  Dusmonornyeckue  agantauud.  OTHOCHTEIb-HOCTH
MPHUCTIOCOOICHHOCTH.

JdeMoHcTpanus

WnmocTpanyy, JEMOHCTPUPYIOIIME CTPOSHHE Tella JKUBOTHBIX UM PACTUTENBHBIX OPraHU3MOB,
o0ecrieynBaroIie BbDKUBAHUE B THIWYHBIX U1 HUX YCIIOBHUSIX CYIIECTBOBaHUS. lIpumepsl pazimdHbIX
BUJIOB MTOKPOBHUTEIHCTBEHHON OKPACKH Y )KUBOTHBIX.

JlabopaTopHble 1 NpaKkTHYeCKue padoThl

OO6cyx1eHne Ha MOJIEINIAX POJIM MPUCTIOCOOUTENBHOTO TOBEIEHUS )KUBOTHBIX.

IIpeameTrHble pe3yabTaThl 00y4eHUs

VYyamuecs 101KHBI 3HATH:

— THIIBI TIOKPOBUTEIHCTBEHHOW OKpAacKH (CKpbIBAaroOIIasi, MPENOCTEPerammas) W HX 3HAYCHHE JUIs
BBEDKHUBaHUS;

— 0OBSACHATH OTHOCUTEJIbHBIN XapakTep NpUCIOCOOICHUI;

— 0COOEHHOCTH MPHUCTIOCOOUTETEHOTO TTOBEICHUSI.

VYyamuecs 10JKHbI YMETh:

— TIPUBOJUTH TPHMEPHI TPHCIIOCOOUTENBHOTO CTPOCHHUSI Teja, IOKPOBUTEILCT-BEHHON OKpPacKu
MTOKPOBOB U TIOBE/ICHUS )KUBBIX OPTaHH3MOB.

Tema 4.6. BOSBHUKHOBEHHME KU3HU HA 3EMUJIE (1 )

Opranvueckuii MUp Kak pe3y/ibTaT 3BOJIIONHMH. BO3HUKHOBEHHE W pPa3BUTHE JKU3HM Ha 3eMmile.
XuMHUYecKul, mpeaduonorndeckuii (Teopust akagemuka A. M. Onapuna), OMOJOTHYECKUA M COTIMATbHBIN
JTarnbl Pa3BUTHS KUBON MaTepUU.

OuIoreHeTHYEeCKHEe CBSI3U B )KMBOW IIPUPO/IE; €CTECTBEHHAs KiIacCU(UKaLUs

s )KUBBIX OPraHU3MOB.

JdemoncTpauust

Cxembl BO3HMKHOBEHHSI OJHOKJIETOUHBIX 3yKapuOT, MHOTOKJIETOUYHBIX OPraHH3-MOB, Pa3BUTHUS LAPCTB
pacTeHuii U KUBOTHBIX.

IIpenmeTHbIe pe3yibTAThI 00yUeHUs

VYyaiuecs 10KHBI 3HATh:

— Teoputo akageMuka A. M. OnapuHa o NpoUCX0XKACHUU KU3HU HA 3eMIie.

VYuyaiuecs 10KHbI YMETh:

— XapaKTepU30BaTh XUMUYECKUH, MPEAONOIOTUYECKUH, OUOIOTHUECKUN U COLMATbHBIN 3TAIbl PA3BUTUS
JKMBOW MaTepHH.

Tema 4.7. PA3BBUTHUE KU3HU HA 3EMUJIE (7 1)

Pa3BuTHe xu3HM Ha 3emile B apXEHCKYI0 U MPOTEPO30MCKyI0 3pbl. IlepBhie cienpl )kxu3HU Ha 3eMile.
[TosiBieHne BceX COBPEMEHHBIX THUIIOB OECHO3BOHOYHBIX KHMBOTHBIX. IlepBbie xopnoBble. Pa3ButHe
BOJHBIX pacTeHuMi. Pa3zBurve xu3HM Ha 3emie B naneo3oickyro 3py. llosBienwe m sBosronus
CYXOIyTHBIX pacTeHHH. [larmopoTHUKH, CEMEHHBIE TNAaNOPOTHUKH, TOJIOCEMEHHBIE PACTEHUS.
Bo3HuKHOBEHHE NO3BOHOYHBIX: PBIObI, 3€MHOBOJIHbIE, IIPEeCMbIKatoIuecs. Pa3BuTue *u3HU Ha 3eMie B
ME3030MCKYI0 M KalHO30HCKYr0 3pbl. [losiBnEeHME M pacnpoCTpaHEHHE MOKPBITOCEMEHHBIX PACTEHMM.
Bo3nukHOBeHMe nTun M Miekonutaromux. l[losBie-Hue u paszsurue npumaroB. [IpoucxoxneHue
yenoBeka. MecTo dyenoBeka B UBOW mpupoze. Cucremaruueckoe mnosokeHue Bujga Homo sapiens B
CUCTEME >KMBOTHO-TO MuUpa. [Ipu3Haku 1 CBOICTBA YEIOBEKA, TO3BOJIAIOIINE OTHECTH €0 K Pa3Ind-HbIM
CHUCTEMATUUYECKUM TpYIIaM IapcTBa >KMBOTHBIX. CTaJuy 3BOJIIOLIMM YEJIOBEKA: JAPEBHEHIINNA YENIOBEK,
JpEeBHUI 4YeJOBEK, IMepBble COBpeMeHHbIe IoAu. CBoOWCTBAa 4YeIOBEKa Kak OHOJOTMYECKOro BHJA.
[TomynsinuoHHast cTpykTypa Buaa Homosapiens; yenoBedecKHE pachl; pacooOpa3oBaHHE; €IMHCTBO
IIPOUCXOXKACHUS pac. AHTUHAY4YHas CYIIIHOCTb pacu3ma.

JdemMoHcTpanus



Penponykuuu xaptun 3. bypuana, otpaxaomux GayHy u Quopy pasIuyuHBIX 3p H HepuosoB. Cxembl
Pa3BUTHUS LAPCTB KUBOU MpUpobl. OKaMEHENOCTH, OTIIEYaTKH PAacCTEHUM B JIPEBHUX Nopodax. Moxaenu
CKEJIETOB YEJIOBEKA U IIO3BOHOYHBIX KU-BOTHBIX.

IIpenmeTHble pe3yabTaThbl 00y4eHUs!

VYyamuecs A0JKHbBI 3HATh:

— 9Tanbl pa3BUTHUS )KUBOTHBIX U PACTEHUI B pa3MuHbIe IEPUO/IbI CYLIECTBOBA-HUS 3€MJIU;

— JIBUXKYIIIME CUJIbl aHTPOIIOTEHE3a;

— CHCTEMAaTHYECKOE T0JI0KEHUE YEI0BEKa B CUCTEME KUBOT'O MUDA;

— CBOICTBA YeJIOBEKa KaK OMOJIOTHYECKOTO BH/IA;

— JTanbl CTAHOBJIEHUS Y€JIOBEKa KaK OMOJIOrM4eCKOro BUJIA;

— pachl 4eloBeKa U UX XapaKTepHble 0COOEHHOCTH.

VYyamuecs 10JKHbI YMETh:

— ONMCBIBATh Pa3BUTHUE KU3HU Ha 3eMJie B apXEHUCKYIO U MTPOTEPO30HCKYIO 3pHI;

— ONKUCBIBATh Pa3BUTHUE KU3HU Ha 3eMJie B AJIEO30MCKYIO ApY;

— ONKUCBIBATh Pa3BUTHUE KU3HU Ha 3eMJie B ME30301CKYIO

opy;

— ONUCHIBATh PA3BUTHUE KU3HU HA 3EMJIE B KAalTHO30MCKYIO 3pY;

— XapaKTepU30BaTh POJb NPSIMOXOXKICHHUS, Pa3BUTUS TOJOBHOTO MO3ra W TpyAa B CTAHOBJIEHHUU
YeJI0BEeKa;

— OIPOBEPraTh TEOPHUIO pacusma.

MetanpeaMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuecs 10JKHbI YMETh:

— paboTaTh ¢ y4eOHUKOM, paboyeil TeTpaablo U JUIAKTHICCKUMU MaTepralaMu;

— COCTaBJIATh KOHCTIEKT maparpada yaeOHUKa 10 U/UIU TOCTIe U3YICHHS

MaTepuaia Ha YpoKe;

— pa3pabaThIBaTh IJIAH-KOHCIIEKT TEMbI, UCIIOJIb3Ysl pa3Hble HICTOYHUKU HHPOPMAIIH;

— TOTOBUTH YCTHBIE COOOIIEHUS W TUCBMEHHBbIE pedepaThl, UCIOIL3Ys HHPOPMANHI0 y4eOHUKA W
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

— I0JIb30BAThCs MOMCKOBBIMU cucTeMamu MHTEpHeTa;

— BBINIOJIHATH JIa0OpaTOpHbIe PabOTHI O PYKOBOJCTBOM YUUTEIIS;

— CpaBHHUBATh MPEACTABUTENCH pa3HbIX TPYII PACTEHUN MU KUBOTHBIX, J€JIaThb BBHIBOAbBI Ha OCHOBE
CpaBHEHUS;

— OLIEHUBAThH CBOMCTBA MOPOJ] TOMAIIHUX KMBOTHBIX M KYJbTYPHBIX PACTEHUI MO CPABHEHUIO C JUKUMU
MpeIKaMu;

— HaXOJUTh MH(OPMAIMIO O PAa3BUTUM PACTCHHUN M >KUBOTHBIX B HAYYHO-TIOMY-JIIPHOM JUTEpATypeE,
OMOJIOTHYECKUX CJIOBAapAX W CHPABOYHHKAX, AHAIM3HPOBATh M OLICHUWBATH €€, MEPEBOIUTH W3 OJHOUN
opmsI B IpyryIO;

— CpaBHHBAaTh U COIOCTaBIATH MEXKIY COOOIl COBPEMEHHBIX M HCKOMAEMBIX YKUBOTHBIX H3YUEHHBIX
TaKCOHOMHYECKUX TPYIIIT

— HCII0JIb30BATh WHIYKTUBHBIN U IEAYKTUBHBIN MOIXOAbI IPU U3YUYEHUHU KPYITHBIX TAKCOHOB;

— BBISIBIIATH MPU3HAKU CXOJCTBA U PA3NUYMSA B CTPOCHUHU, 00paze KU3HU U MOBEICHUU >KUBOTHBIX U
YEJI0BEKA;

— 0000111aTh U 1e1aTh BBIBOBI 0 U3YUEHHOMY MaTepuanty;

— MPEACTaBIATh U3yYEHHBIN MaTepHall, UCIOJIb3YsI BO3MOXKXHOCTH KOMIBIOTEPHBIX TEXHOIOTHA.

Pa3nes S. B3aumoorHomenusi opranusma u cpeabl. OcHoBbI 3kos10ruu (11 1)

Tema 5.1. BHOC®EPA, EE CTPYKTYPA Y ® YHKIIUH (8 )

buocdepa — xmuBast o6onouka miuaHeTsl. CTpykrypa O6uocdeprsl. KoMnoHeHTs OHOChEpHI: KUBOE
BEILIECTBO, BHUJOBOM cOCTaB, pa3HOOOpa3ue U BKJIaA B OHOMac-cy. BHOKOCHOE M KOCHOE BEILECTBO
ouocheps! (B. U. Bepnanckuii). KpyroBopoT BemiectB B npupojie. EcTecTBeHHbIE cOOOIIECTBA KUBBIX
opranu3MoB. buoreo-1ieHo3bl. KOMIOHEHTH! OMOTeOl€HO30B: MPOIYLEHTbI, KOHCYMEHTBI, PEAYLICHTHI.
Bbuorieno3sl: BUI0BOE pazHO0Opa3ue, MIOTHOCTh MOMYNALUi, Onomacca. AOMOTHYECKUE (PAKTOPHI CPEJIBI.
Ponb Temmnepatypbl, OCBEIIEHHOCTH, BIAXKHOCTU U IPYTUX (PAKTOPOB B KU3HEIEATEIBHOCTH COOOIIECTB.



WuTeHcuBHOCTh JeiCcTBUA (akTopa cpelpl; orpaHuyuBaromuii Qakrop. BzammopelicTBue (akTopos
cpenbl, Ipeaessl BRIHOCIUBOCTH. bruotuueckue dakropsl cpeapl. Llenn u cetn nmuTanus. DKOIOTHYECKHE
nupaMubl: uucen, Ouomaccel, »Hepruu. Cmena OuoneHo30oB. IlpuuyuHBI CMeHBI OHOLIEHO30B;
¢dopmupoBaHue HOBBIX coo0mecTB. POpMBI B3aUMOOTHOIIECHUH MEXTy opraHu3mMamu. [lo3uTHBHBIC

OTHOIIEHHUSI — CHMOHMO3: MYTyaJlu3M, KOOIepauus, KOMMEHCAIU3M. AHTHOMOTHYECKHE OTHOILICHHS:
XMILHUYECTBO, [TAPa3UTU3M, KOHKYpEeHIMs. HelTpanbHble OTHOIIEHUS — HEUTPAIU3M.
JdeMoHcTpanus

CxeMbl, HIUTIOCTPHUPYIOIINE CTPYKTYPY OHOc(hephl B XapaKTepu3yIomue e€ OTAeIbHbIe COCTaBHBIC YaCTH.
Tabmuiel BHIOBOTO cOCTaBa M Pa3sHOOOpa3Msi KUBBIX OpPraHU3MOB Onocdepbl. CXeMbl KpyroBopoTa
BELIECTB B Ipupoje. KapTsl, oTpakaromue reojortueckyro ICTOPUI0 MaTEPUKOB, PaclpoCTPAHEHHOCTD
oc-

HOBHBIX OuoMOB cymu. [uapmibmbl u kuHOoPuibMbl «buocdepa». Ilpumepsl cumOHO3a MexAy
MIPEICTAaBUTENSIMH PA3JIMUHBIX HAPCTB AKUBOU MIPUPOIBI.

JlabopaTopHble 1 NpaKTHYeCKUe padoThI

CocraBiieHHEe CXeM IepeiauM BEIECTB U SHEPruu (Lenen muTaHus)™.

W3ydyeHre M omnmcaHuEe HKOCUCTEMbI CBOEM MECTHOCTH, BBISBICHHE THUIIOB B3aUMOJIEHCTBUS Pa3HBIX
BUJIOB B JAHHOW dKOCHUCTEME™.

IIpeaMeTHbIe pe3ybTaThl 00yYEeHUS

VYyamuecs 10IKHBI 3HATH:

— ompeeneHusl MOHATHI: «Ouocdepay, «IKOJIOTHSI», «OKpYXKawllas cpeaa», «cpeia OOHUTaHUs»,
«TIPOJIYLIEHTHI», KKOHCYMEHTBI», «PEAYLEHTHI»;

— CTPYKTYPY U KOMIIOHEHTHI Orochepsl;

— KOMIIOHEHTBI KUBOTO BEIIECTBA U €r0 (PYHKIIMH.

VYuamuecs: 10JKHBI YMETh:

— KJIacCUUIIUPOBATH IKOJIOTHUYECKUE (DAKTOPHI;

— XapakTepu3oBaTh Oromaccy 3emMiu, OMOJIOIrMUYECKYIO TPOIYKTUBHOCTb;

— OINUCHIBATH OMOJIOTNYECKHE KPYTOBOPOTHI BEUIECTB B IIPUPOE;

— OOBSICHATDH IEHCTBHE A0MOTHYECKUX, OMOTHYCCKUX U aHTPOTIOTEHHBIX (PAKTOPOB;

— XapaKTepU30BaTh U Pa3INyaTh IKOJIOTUYECKUE CUCTEMbl — OMOre0leH03, OUOIIEHO3 U arpoLIeHO3;

— PACKpPBIBATh CYIHOCTh U 3HAUEHHE B IPUPOJIE CaMOpPEryJIsaLuH;

— OIUCHIBATH MPOLIECC CMEHBI OMOLICHO30B U BOCCTAHOBJICHUS IPUPOHBIX COOOIIECTB;

—  XapakTepu3oBaTb  (GOPMBI  B3aUMOOTHOIIEHUH  MEXJIy OpraHu3MamM: CHUMOMOTHYECKHE,
aHTUOMOTHYECKUE U HEUTpaJIbHBIE.

Tema 5.2. BUOC®EPA U YEJIOBEK (34)

[IpupoHbIe pecypchl U WX HCIOJIb30BaHUE. AHTPONOIeHHbIE (PAKTOPHI BO3AECHCTBUS Ha OUMOIIEHO3BI
(posib 4YenoBeKka B MPUPOJE); IMOCIEACTBUS XO3ANCT-BEHHOW JeATeNbHOCTH uesnoBeka. IIpoOiemsl
palMOHAIBHOIO [PUPOJOIOIB30Ba-HUS, OXpaHbl IMPHUPOJBI: 3allUTa OT 3arps3HEHUH, COXpaHEHHe
3TAJIOHOB U Ia-

MSATHHUKOB IIPUPO/IbI, 0OECIIEUeHUE TPUPOTHBIMU pECYpCaMH HACEJICHUS IJIaHETHI.
JdeMoncTpanus

KapTs! 3an0Be1HBIX TEPPUTOPUI HAILIEH CTPAHBI.

JlabopaTopHble H IPAKTHYeCKHe PadoThI

AHanu3 U OlIeHKa MOCIIEACTBUM IS TETbHOCTH YeJIOBEKa B 9KOCHCTEMAax .
IIpenmerHbie pe3yabTaThl 00y4YeHHUs!

VYyammuecs 10KHbI 3HaTh:

— AQHTPOTIOTEHHBIE (PAKTOPHI CPEJIBI;

— XapakTep BO3/eHCTBHS YesoBeka Ha Ouocdepy;

— CHOCcOOBI U METO/IbI OXPAHBI IPUPOIBL;

— OMOJIOTUYECKUI M COLIMATIBHBIN CMBICT COXPaHEHUS BHJIOBOTO pa3HOOOpa3usi OUOIIEHO30B;
— OCHOBBI PallMOHAILHOTO NMPUPOJOIIOJIB30BAHMS;

— HEHCYEPIIAEMBbIE U NCUEPIIAEMBIE PECYPCHI;

— 3al0BEIHUKH, 3aKa3HUKH, Tapku Poccuy;

— HECKOJIbKO PAaCTEHMH U )KMBOTHBIX, 3aHECEHHBIX B KpacHyro KHMTY.



VYyamuecs 10JKHbI YMETh:

— TIPUMEHSTHh Ha TMPAKTHKE CBEACHUS 00 HSKOJIOTUYECKUX 3aKOHOMEPHOCTSX B MPOMBIIIJICHHOCTH H
CEJIbCKOM XO35IMCTBE JUIS IIPABUIIBHOW OpraHU3alun

JIECOBOJICTBA, PHIOOBOJICTBA, a TAKXKE ISl PEIICHHUSI BCETO KOMILIEKCa 3a/1a4 OXPaHbl OKPY)KAIOLIEH Cpeibl
U PAllMOHAIBHOTO IPUPOJIOTIOIb30BAHUSL.

MeranpeamMeTHble pe3yabTaThl 00y4eHUs!

VYyamuecs 10JKHBI YMETh:

— paboTaTh ¢ yueOHUKOM, paboUeil TeTPaIbIo U JUIAKTHICCKIMHI MaTepUATIAMU;

— COCTaBJIATh KOHCIIEKT maparpada ydeOHIKa 10 W/WIH NOCie U3YUeHHs MaTepraa Ha YPOKe;

— pa3pabaThIBaTh IIAH-KOHCIEKT TEMBI, UCIIOJIB3Ys pa3Hble HICTOYHUKN HH(POpMaIuH;

— TOTOBMUTH YCTHBIE COOOIIEHHS M MHUCbMEHHbIE pedeparbl Ha OCHOBE MH(pOpPMalUUK U3 ydeOHUKA U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

— I0JIb30BaThCsl MIOMCKOBBIMU cucTeMamu MHTEpHeTa;

— M30MpaTeTbHO OTHOCUTHCSA K OMOJOTrHYecKod HWHGOpPMAINK, COACpIKAIIEHCS B CPEIACTBAX MaCcCOBOM
nH(pOopMalnH.

JInuHOCTHBIE pe3yabTaThl 00y4eHus!

— ®opmupoBaHHE UYYBCTBA POCCHUUCKOW TPAXKIAHCKOW HWICHTUYHOCTU: TIMATPUOTH3MA, JIOOBH U
yBaxkeHHs K OTeuecTBy, 4yBCTBa FOPAOCTH 3a CBOIO Ponuny;

— OCO3HAHME YYAIIUMUCS OTBETCTBEHHOCTH M Jioyra nepea PoanHoi;

— OTBETCTBEHHOE OTHOIIIEHHE K 00y4EHUI0, TOTOBHOCTh U CHOCOOHOCTH K CaMO0Opa30BaHUIO;

— ¢opMHUpOBaHUE MOTHUBAIIMH K O0YUEHHUIO W TIO3HAHUIO,

— CHOCOOHOCTh YYallluXCs CTPOUTH NalTbHEHUIYI0 HHIUBUIYAIbHYIO TPA€KTOPHIO 00pa3oBaHus Ha Oa3ze
OpHEHTAINK B MUpE npodeccuii U mpodhecCHOHATBHBIX MPEATOYTCHUA;

— (hopmupoBaHUE LIETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEH-HOMY YPOBHIO Pa3BUTHS
HAyKH U 00II€CTBEHHOM MPaKTUKU;

— coOmoJieHre W TMpolaraHja ydallMMUCS TpaBWJI TIOBEJIEHHS B TPUPOJIE, HUX YdacThe B
MIPUPOJTOOXPAHHON JIEATEIBHOCTH;

— YMEHHUE PEaIn30BbIBATh TEOPETUUECKHE MO3HAHUS HA MTPAKTHKE;

— OCO3HAaHME 3HAa4YeHHs] 00pa3oBaHUs JAJs MOBCEJHEBHOM XM3HU M OCO3HAHHBIM BBIOOp mpodeccuu
YYAIIUMUCS;

— CMOCOOHOCTh yJalluXcsl IPOBOAUTH pabOTy HAJl OIIMOKAMHU J1JIs1 BHECEHUSI KOPPEKTHUB B yCBalBaeMbIe
3HaHUS;

— TMPUBUTH JI000Bb K MPUPOJE, YyBCTBO YBKEHHUS K YUEHBIM, M3YYalOLIUM KU-BOTHBII MHp, pa3BUThH
ACTETUYECKOE BOCIIPHUATHE OOIEHUS C )KUBBIMU OpPraHu3-MaMy;

— MPU3HAHUE YYALTUMUCS IIPpaBa KaKJI0To YeJloBeKa Ha COOCTBEHHOE apryMEHTH-POBAHHOE MHEHHE,

— TOTOBHOCTh yYalIUXCsl K CaMOCTOATENIbHBIM IIOCTYIIKAM M aKTHUBHBIM JCHCTBU-IM Ha
MIPUPOIOOXPAHUTEIHHOM IOIPHILIE;

— YMEHHE apryMEHTHPOBAHHO U 0OOCHOBAHHO OTCTaUBAaTh CBOIO TOUKY 3PCHHSI,;

— KPUTUYHOE OTHOLLIEHUE K CBOMM IIOCTYIKaM, OCO3HAHUE OTBETCTBEHHOCTH 32 UX PE3YJbTaThl;

— OCO3HAHHOE, YB)XHUTEIbHOE U J0OpOXKEeNIaTeIbHOEe OTHOIICHHWE K JAPYroMY YEIOBEKY, €ro MHEHHUIO,
MHPOBO33PEHHUIO, KYJIBTYPE;

— OCO3HaHHE BAXHOCTU (POPMUPOBAHMS SKOJIOTUYECKON KYIbTYpPbl Ha OCHOBE MPU3HAHMS LIEHHOCTH
KHU3HH BO BCEX €€ MpOSBIEHUAX U HEOOXOJIUMOCTH OTBETCTBEHHOTO, OEpeKHOTO OTHOIIEHUS K
OKpYyKarollen cpene;

— YMEHHE CIYIIaTh U CIBIIIATh APYroe MHEHUE, BECTU JTUCKYCCHIO, YMEHUE ONEepHpPOBaTh (PaKTaMu Kak
JUI JOKAa3aTeNbCTBA, TaK U JIJIs1 ONIPOBEPKEHMSI CYIIECTBYIOIIETO MHEHHUS.

3. TEMATHYECKOE IINTAHUPOBAHUE

HasBanue pasaeiioB, oAPa3/AeI0B U TeM YPOKa Jlabopar. K-Bo
padoThI q.
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BBenenne Muoroo6pasue xuBoro mupa. OCHOBHBIE CBOICTBa 2
YKUBBIX OPraHN3MOB
Pa3nes 1. CrpykTypHasi opranusanys ’KUBbIX OPraHU3MOB JL.P. Nel 12
N3yyenune KIJIETOK
Tewma 1.1. Xumnueckas opraau3ans KJICTKH OakTepuii, pacTeHMi
Tema 1.2. OOMeH BemecTB U MpeoOpa30oBaHKe SHEPTUU B KJICTKE | 1 JKMBOTHBIX  HA
Tewma 1.3. Ctpoenue u PyHKIIUU KIETOK TOTOBBIX
MUKpoIpenaparax.
Paznen 2. Pa3mHokeHMe M MHAMBHAyaJIbHOE pa3BHTHE 6
OpPraHu3MoB
Tema 2.1. Pa3mMHOXeHuE OpraHn3MoB
Tema 2.2. UnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT'€HE3)
Paznen 3. HaciieacTBeHHOCTh M U3MeHYHBOCTH opranu3moB | JLP. Ne2 «Pemenue | 16
Tema 3.1. 3aKOHOMEPHOCTH HCCIIEJOBaHMSI IPU3HAKOB FEHEeTHUYECKUX 3ajad
Tewma 3.2. 3aKOHOMEPHOCTH U3MEHUNBOCTH u COCTaBJICHUE
Tema 3.3. Cenexuusi pacTeHul, )KUBOTHBIX U MUKPOOPTaHU3MOB | pOJOCIOBHBIX»
JI.P. Ne 3 «M3yuenue
U3MEHYUBOCTH.
ITocTpoenue
BapHallMOHHON
KpHBOW»
Pasnen 4. DBosonusi ;kuBOro Mupa Ha 3emJie JL.P. Ne 4, «M3yuenne | 21
Tewma 4.1. PazBuTne OMOJOTHHN B IOTAPBUHOBCKUH TIEPHO,T W3MCHYUBOCTH,
Tema 4.2. Teopus Y. [JapBrHa 0 NPOUCXOKICHUU BUIOB MyTEM | KPUTEPHUEB BUJIA,
€CTECTBEHHOI0 0TOOpa pe3yabTaToB
Tema 4.3. CoBpeMeHHbIE TIPEACTABICHUS 00 HSBOJIIOIUU. | HCKYCCTBEHHOTO
Muxkpo3BOIOIHS. otbopa Ha coprax
Tema 4.4. Bbuonornueckue MOCIEACTBUSL  afanTalMH. | KyJIbTypHBIX
Makpo3Botonus pacTeHuin».
Tema 4.5. IlpucnocobneHHocTh opranu3moB kK ycioBusMm | JL.P. Ne 5, «M3yuenne
BHEIIHEH cCpeapl Kak pe3yibTaT JEHCTBUS E€CTECTBEHHOIO | MPUCIOCOOIEHHOCTH
otOopa. OpraHu3MOB K cpeje
Tema 4.6. Bo3HUKHOBEHUE KU3HU HA 3eMiie oOUTaHUAY.
Tewma 4.7. Pa3BuTue )xu3Hu Ha 3emiie
Paznean 5. B3aumooTHomenusi oprannsma u cpeabl. OcuoBnl | JL.P. Ne 6|11
IKOJIOTUH «CocraBneHue Ccxem
Tema 5.1. buocdepa, ee cTpykrypa u QyHKIIUN nepesavyyd BEIIeCTB U
Tewma 5.2. buocdepa u yenmoBek SHEPTrUu (memeit
MTATAHUS )».
JL.P. Ne 7 «13yuenue
U OIIMCAaHUE DKOCHUC-
TEMBI CBOEH MECTHOC-
TH, BBISBIICHUE THUIIOB
B3aUMOJICICTBUSA
pa3HbIX  BUIOB B
JAHHOM SKOCHCTEME.
HUTOI'O: 684acos 68




KajiennapHo-teMaTuyeckoe nJiaHUPOBaHUE
buosorus. Oémme 3akoHoMepHOCTH. Ikiace (68 yacoB)

No | K- Ha3zanue Tembl Jara ®daxr.
m/m | BO 4 IPOB.
3 BBeaenue 3u
1 Beenenue. [Ipenmer u 3amaun kypca «buonorus. O61me 3aKOHOMEPHOCTH
2. MHuoroo0pasue )KUBOr0 MHUpa. YPOBHU OpraHU3AIMU U OCHOBHBIE CBOWCTBA
YKUBBIX OPraHU3MOB
3. OTnuuyuTeNbHbIE IPU3HAKY KUBOW MaTepUH
10 | Pazgen 1. CTpyKTypHasi OpraHu3anus ;KUBbIX OPraHUu3MoOB
2 Tema 1.1. Xumuyeckasi OpraHu3anus KJIeTKH
4 Xumuueckasi opraHu3anus KieTku. Heoprannyeckue BemiecTBa, BXOISIINE B
COCTaB KJICTKH.
5 Opranuyeckrie BeIIecTBa, BXOISIINE B COCTAB KIETKU
3 Tema 1.2. O0OMeH BellecTB U Npeodpa3oBaHue JHEPrUM B KJIETKe
6 [Tnactuyeckuii oOMeH. buocuHTe3 OENKOB.
7 DHepreTuyeckuii oOMeH.




CrocoObl MUTaHUA

5 Tema 1.3. Ctpoenne 1 QyHKIIUM KJIETOK
9 OOmwmii man ctpoenus Kietku. [IpokapuoTudeckas KIeTka.
10 Oykapuortuueckas kierka. llutomnasma. JlaGopaTtopHasi padora Nel
«M3yyeHne KIETOK OakTepuil, pacTeHUH U JKUBOTHBIX Ha TOTOBBIX
MUKpOIpernapaTax»
11 DykapuoTudeckasl Kierka. Anpo.
12 Jlenenue KIEeTOK.
13 Knerounas Teopus ctpoeHus opranusmMoB. Bupycsl
) Paznen 2. PazMHoOkeHHe M HHAMBHAYAJIbHOE Pa3BUTHE OPTaHU3MOB
2 Tema 2.1. Pa3MHOKeHHE OPraHU3MOB

14 becrnionoe pasMHO)KeHNE

15 [TonoBoe pazmHOX)eHue. Pa3BuTHE OJOBBIX KIETOK
3 Tema 2.2. UnauBuayaibHOe pa3BUTHE OPraHU3MOB (OHTOreHe3)

16 OMOpHOHAIBHBIN EPUOJI Pa3BUTHUS

17 [TocTaMOpHOHANBHBIN IEPUOJT PA3BUTHS

18 OO6111e 3aKOHOMEPHOCTH pa3BUTHUS. buoreHeTnyeckuii 3aKoH

17 | Paznen 3. HaciieicTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB
10 Tema 3.1. 3aKOHOMEPHOCTH HCCJIEI0OBAHUS IIPHU3HAKOB

19 OCHOBHBIE OHATHS T€HETUKH

20 ['ubpumonorndeckuii MeToq M3y4eHUs HAClIeOBaHUs MpU3HAKOB. [lepBbrit
3ak0H Menneins

21 Brtopoii 3akon MeHpensi. 3aKOH YUCTOTHI TaMeT

22 Tperwnii 3akoH Menens. AHaATU3UPYIOIee CKPENTUBaHKE.

23 Pemrenne regeTnuecknx 3amad

24 CueruieHHOE HaclieJJOBaHUE MTPU3HAKOB

25 I'eneruka nona. HacnegoBanue mpu3HakoB, CIEIJICHHBIX C TIOJIOM

26 BsaumoelicTBre reHoB

27 Pemtenue regernueckux 3amad

28 JlaGoparopHasi padora Ne2 «PelieHue reHeTHYeCKHUX 3aJ1a4 U COCTaBIICHUE
POIOCIIOBHBIX)

4 Tema 3.2. 3aK0OHOMEPHOCTH H3MEHYHBOCTH

29 HacneacrBennas (reHoTHnHYecKas) N3MEHUYHBOCTh

30 YpoBHu BO3HUKHOBeHMs1 Myrauui. CBoiictBa MyTtanui. @akTopsl,
BIUSIOIIME HA YACTOTY MyTallu

31 Henacnencreennas (peHoTHIMUecKkass ”3MEHUYUBOCTD )

32 JlabopaTopnass padora Ne 3 «M3yuenue wusmeHumBoctu. I[locTpoenue
BAPUALIMOHHON KPUBON»

3 Tema 3.3. Cenexuusi pacTeHHil, )KHBOTHBIX H
MHMKPOOPraHUu3MoOB

33 I{eHTpBHl MHOTOOOPA3Hsl U MPOUCXOXKIEHUS KYJIbTYPHBIX PACTEHUI.

34 Cenexuus pacTeHUM U )KUBOTHBIX.

35 Cenexuysi MUKpOOPraHU3MOB

21 Paznen 4. DBosonnst ;kMBOro Mupa Ha 3emJie
2 Tema 4.1. PazBuTHe 0HOJIOTHH B 10AaPBHHOBCKHI IEPHOJ

36 Pazputue Ouosorum B J0JapBUHOBCKMU  mepuona.  CraHOBIEHHE
CHCTEMaTHKH.

37 OBomonnonHas reopus XK.b. Jlamapka




Tema 4.2. Teopust Y. /lapBuHa 0 NPONCXO0K/ICHUH BHAOB IIYTeM eCTeCTBEHHOI0 0TG0pa

38 Hay4nble ¥ COUMaTbHO-IKOHOMHYECKHE TPEANOCHUIKM BO3HUKHOBEHHUS
teopuu Y. JlapsuHa.

39 Yuenue Y. JlapBrHa 00 HCKYCCTBEHHOM OTOOPE.

40 VYyenue Y. JlapBuHa 0 €CTECTBEHHOM OTOOPE.

41 Bopb0a 3a cyniecTBoBaHNE U €CTECTBEHHBIH 0TOOP.
Tema 4.3. CoBpeMeHHbIe npeACTABIEHHUA 00 3BOJIIOINH. MUKPOIBOJIIOLHSL.

42 Bun, ero xpurepun u ctpykrypa. JL.P. Ne 4. « U3ydeHue n3MeHUUBOCTH,
KPUTEPHEB BHJA, peE3yJIbTaTOB MCKYCCTBEHHOr0 OTOOpa Ha copTax
KYJIbTYPHBIX PACTEHUI»

43 DneMeHTapHbIe SBOJIIOIIMOHHBIE (DaKTOPBHI.

44 @DopMBI €CTECTBEHHOTO 0TOOPA.
Tema 4.4. buosiornueckue nocjaeacTeus agantanuu. MakpoiIBoJouus.

45 [';1aBHBIE HANIPABIICHHUSI DBOJIIOLHH.

46 TuIbI SBOJIOIMOHHBIX H3MEHEHU.
Tema 4.5. IIpucnoco0/1eHHOCTL OPraHM3MOB K YCJIOBHMSIM BHEIIHell cpeAbl KaK pe3yabTar
JAefCTBUS eCTeCTBEHHOr0 0TOOpa.

47 [IpucnocoburenbHbIe 0COOEHHOCTH CTPOSHUSI U MOBEAEHUS )KMBOTHBIX. JL.P.
Ne 5. «M3ydenne npucnocoOIeHHOCTH OPraHu3MOB K cpejie OOUTaHUS.

48 3aboTa 0 TOTOMCTBE

49 DU3NO0JIOTUYECKUE a/lalTaI|H.
Tema 4.6. BosHnkHOBeHMe KHU3HU Ha 3emJie.

50 CoBpeMeHHbIE MPECTABICHUS O BOSHUKHOBEHHUH KU3HU.

51 HauanpHbie 3Tanbl pa3BUTHsI )KU3HU.
Tema 4.7. Pa3Butue ;ku3HU Ha 3emJie.

52 JKu3Hb B apXeHCKyI0 ¥ IPOTEPO30MCKYIO IPHI.

53 JKu3Hb B ajeo30#CKyro 3py.

54 JKu3Hb B ME3030MCKYIO 3pYy.

55 JKu3Hb B KATHO30MCKYIO Y.

56 ITpoucxoxaeHue yeaoBeka.
Pa3znen 5. B3anmMooTHOIIEHUS1 OPraHu3Ma u cpeibl. OCHOBBI IKOJI0TUH
Tema 5.1. buocgepa, ee crpykrypa u GpyHkuumn

57 Crpykrypa 6uocdepsl. KpyroBopoT BemiecTs B IpupoJie.

58 Uctopus dopmupoBaHus NPUPOIHBIX COOOIIECTB JKHUBBIX OPraHU3MOB.
broreonieno3sl 1 GHOIEHO3BI.

59 AbuoTtndeckue hakTopbl. MTHTEHCUBHOCTH ACHCTBUS (DAKTOPOB CPEJIBI.

60 buotuueckue dakropbl cpenpl. Tumbl cBsizeld MeXAy OpraHM3MaMu B
ouonenose. JL.P. Ne 6 «CoctaBieHue cxeM mepeaud BEHIECTB U DHEPTHH
(uemeii muTaHU)».

61 B3aumooTHomenuss ~ Mexnay ~— opraHmsMamu.  CuMOHMO3:  MHKOpPH3a,
HaxJ1eOHMYECTBO, KBAPTUPAHCTBO.

62 BzaumooTHomeHHsT MEXIy OpraHu3MaMu. AHTHOMO3: XHUIIHUYECTBO,
KaHHUOANMM3M, TMapa3suTu3M, KoHkypeHuus. JLP. Ne 7 «3yuenue wu
ONMCAaHME  DKOCHUCTEMBl  CBOEH  MECTHOCTH,  BBISBIEHHE  THUIIOB
B3aMMO/ICHCTBHSI Pa3HBIX BUJIOB B JAHHOU YKOCHUCTEMEN.
Tema 5.2. buocgepa n yejioBek

63 ITpupoiHBIE pecypchl U UX UCTIOJIb30BaHUE.

64 ITocnencTBust XO35AMCTBEHHOW MAEATENBHOCTH YEIOBEKa Uil OKpYXKaromei
Cpelpbl.

65 OxpaHa MPUPOJIBI U OCHOBBI PAIIIOHATHHOTO MPUPOIOTIONB30BAHUS.

66 HTorosas KOHTpOJbHAs padoTa
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