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TlosicHUTEIBLHASA 3aIMCKA

PaGouast mporpamMma 10 HpEIMETy COCTaBJCHAa Ha OCHOBE
yaeOHo-MeToauueckoro mocoouss WM.b.  Aradonosoii, H. B.
babuuesa, B. 1. CuBornazosa «Pabouas nporpamma k tuaun Y MK
B.N.Cusornazaosa. 10-11 xmace», M.: Ipoda, 2019.

- W.b. Aradonoa, B.M. Cupornazos, «bwuomorus 10
kiacey. M.: [Ipoda;

- I.b. AradonoBa, B.1. CuBornasos, «buonorus 11 kmaccey.
M.: Ipoda;

- B.U. CuBoriasos «buosnorus. Metoanueckue
pexomenanuu. 10-11 kmace»

YMK  coorBerctByer  TpeOoBaHusiM  DenepaibHOTo
roCyJapCTBEHHOTO  00pa30BaTEIbHOTO  CTaHAApTa OCHOBHOTO
obmero obpaszoBanus. CoAepKUT MaTepuanbl HEOOXOAUMBIE IS
palMoOHAIBHOM OpraHU3alMK y4eOHOTO MPOIEcca B COOTBETCTBUH C
COBPEMEHHBIMU TEHJCHIMSAMH M COJEpKaHUEM OHOJIOTHYECKOTO
o0pa30BaHMs ¥ METOJIUKE MTPETIOaBaHUS B IIIKOJIC.

B nporpamme mpemnaraeTrcs JBa BapuaHTa 4acOBOM
Harpy3ku: lBapumaHT - 1 yac KJIacCHBIX 3aHSATUI B HEIENI0 B
teyenne nByX JeT (10 u 11 kiaccer). CoorBercTBeHHO 70 4acoB B
TEUCHHE JIBYX JIET. 2 BAPHAHT - HAa 2 Yac KJIACCHBIX 3aHITHHA B
Hezgento B TeueHue aByx JeT (10 u 11 xmacceer). CootBeTcTBeHHO 70
4acoB B T€YeHHE JABYX JeT. O0a BapraHTa MpPEIoIaraloT OCBOSHHE
npenMeTa Ha 6a30BOM YpOBHE.

B coorBerctBuM ¢ TpeOoBaHusiMH ~ DenepalibHOTO
rOCy/IapCTBEHHOTO  00pa30BaTeIbHOTO  CTaHAApTa  CPEAHETO
(monHoro) oOmiero o0pa3oBaHHsS K pe3ylbTaTaM OCBOEHUS
OCHOBHO 00pa3oBaTenbHOM MporpaMMbl K okoHdanuto 11 kmacca y
ydqammxcs ~ HeoOXxoaumMo  copmMupoBaTh  MHUPOBO33PEHUE,
OTBEYAIOIIEE COBPEMEHHOMY YypPOBHIO pa3BUTUSl HAyKu U
OOIIIECTBEHHONW TPAKTUKU, OOIICYETOBEYSCKUM IICHHOCTSIM U
ujeanaM TPaXIaHCKOTO OOIIeCTBAa; OCHOBBI CaMOpPa3BUTUS U
CaMOBOCTIMTAHUS, HABBIKM COTPYAHUYECTBA CO CBEPCTHUKAMH,
JEThbMH MJIQJIIIETO BO3pacTa, B3POCIBIMH B 00pa3oBaTeNbHOM,
OOIIIECTBEHHO MOJIE3HOU, YI4eOHO- MCCIe0BATEIHCKON, MPOSKTHON
U JIpyrux Bujax AesTenbHOCTH. [IIKOIBHUKM HOMKHBI OCBOUTH



MEXIPEIMETHBIC TIOHATUS U YHUBEpCaJIbHbIC yueOHBbIC ICHCTBUS H
HAay4YUThCS MX MCMHOJb30BaTh B Y4eOHOM U TO3HABATEILHOM
JEATENbHOCTH, a TaKXe yMeTh (OPMHUpPOBATh U PEANU30BHIBATH
WHIUBUAYaIbHBIE 00pa3oBaTelbHbIE TpackTopuu. B mpemamerHoii
o0J1acTH Ha 0a30BOM ypPOBHe IPEAOJaraeTcs:

(hopMUpOBaHUE MIPEICTABICHUM O POJIU U MeCTe OMOJIOTUU
B COBPEMEHHOW HAYYHOM KapTHUHE MUPA;

MMOHMUMAaHKE POJIM OUOJIOTUH B (POPMUPOBAHUU KPYro3opa u
(GyHKIMOHATBHON TPAMOTHOCTH YEJIOBEKA ISl PEeLICHHUS
MPAKTUYECKHX 3a7a4;

OBJIaJICHHE OCHOBOIIOJIAralOIIMMHU MTOHATUIMU U
IIPEACTABICHUSMU O )KMBOU IIPUPOJIE, €€ YPOBHEBOU
OpraHM3ally U SBOJIIOIHH;

YBEPEHHOE TOJIb30BaHUE OMOJIOTHUECKON TEPMUHOIOTHEH 1
CHMBOJIKOM;

OBJIaJICHHE CII0COOAMU BBISIBIIEHUS U OLIEHKU
AHTPOIIOTEHHBIX U3MEHEHHUH B IPUPOJE;

(dbopMUpOBaHHE YMEHUI OOBACHATH PE3yIbTAThI
OHMOJOTMYECKHUX IKCIEPUMEHTOB, PEIIATh AJIEMEHTAPHbIE
OuosIOTHYecKHe 3a1auu.

B mporiecce n3ydeHus Kypca TakKe 05KUIACTCS TOCTHKEHUE
CIIEYIOIIUX JUYHOCTHBIX Pe3yJIbTATOB!

(hopMupoBaHHue cOOCTBEHHOM MO3UILIMU IO OTHOILIEHUIO K
OuoI0rnueckoi HHpOpMaIUy, MOITYy4aeMOl U3 pa3HbIX
HMCTOYHUKOB;

TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHUCIIE
camM000pa30BaHUIO, Ha MPOTSKEHUHU BCEH JKU3HH;
CO3HATEJIbHOE OTHOILIEHHE K HEMPEPhIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCHEIIHON NpogecCHOHaNbHON U
0OIIIECTBEHHON EATEIHHOCTH.

JlocTrKeHNe TMYHOCTHBIX PE3YJIBTAaTOB OLEHUBAETCS HA
KauecTBEHHOM ypoBHe (6e3 0TMeTok). ChopMHUPOBAHHOCTH
METaIpeIMETHBIX U MPEJIMETHBIX YMEHUH OIICHUBAETCS B
Oayutax 1o pe3yapTaTaM TEeKYIIero, TEeMaTH4eCKOTo U
UTOTOBOTO KOHTPOJISA, a TAKXKe MO Pe3ysIbTaTaM BHIIIOIHEHUS
71a00PaTOPHBIX U MPAKTHUECKUX padoT.



MeranpeAMeTHBIMH  pe3yJbTaTaMH  OCBOSHHUS  Kypca
OMOJIOTHH SIBJISIOTCS:

OBJIAJICHUE COCTaBJISIOIIUMH MIPOEKTHOU u
HCCIICIOBATENILCKON JIEATENHHOCTH 10 HM3YYCHUIO OOMIMX
OMOJIOTUYECKUX 3aKOHOMEPHOCTEH, CBONCTBEHHBIX YKHBOM
MIPUPOJIC;

YMEHHE CaMOCTOSITEIIbHO OINPEACISATh LEIH U COCTaBIISAThH
TUTaHBL;

CIIOCOOHOCTh CaMOCTOSITEIIEHO OCYIIECTBIISATS,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH YICOHYIO U BHEYUECOHYIO
(BKIIOYAss ~ BHEIIKOJIBHYIO)  JIEATEIbHOCTh,  BBIOMpATh
YCIICUITHBIC CTPATETHH B PA3IIUYHBIX CUTYAIIUSX;

YMEHHUE OCYIIECTBIIATh CAMOCTOSITECIbHYI HH()OPMAIIMOHHO-
MO3HABATEIBHYID  JESTEIBHOCTD, BKIIIOYas  yMCHHE
OPUEHTUPOBATLCS B PA3JIMYHBIX HCTOYHHKAX WH(OpPMAIIUH,
KPUTHYECKH OLICHMBATh M MHTEPIPETUPOBATh MH(OPMAIIHIO,
MOJIy9aEMYI0 U3 PA3IMYHBIX HCTOYHHUKOB.

B npoumecce ocBoeHHMss ~Kypca  yYAIIMICA  MOJYYHUT
BO3MO>KHOCTB TPHOOPECTH NMO3HABATEIbHbIE IEHHOCTH:
YMEHHE  KPUTHYECKH  OLEHUBaTh  UHGPOPMAIUIO 0
JEATEIIbHOCTH Y€JIOBEKA B IIPUPOJE, MOJYYaAEMYI0 U3 Pa3HbIX
HCTOYHHUKOB;

BJIAJICHUE OCHOBHBIMM METOJAMU HAyYHOI'O IO3HAHUS INPU
OMOJIOTMYECKUX  HCCIEJOBAHMUAX JKUBBIX OOBEKTOB H
HKOCHUCTEM: OMUCaHKEe, U3MEPEHHE, HAOII0ICHUE;

BJIaJICHIE HaBBIKAMH MMO3HaBaTEIILHOM,
y4eOHO-UCCIIeIOBATEILCKOM W TPOEKTHOW JEeSTEIHHOCTH,
HaBBIKaMU pa3pernieHus npooiem;

CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOHCKY
METOJIOB PEIICHUSI MPAKTUYECKUX 3a7ady, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHMS;

BIIQJICHUE HaBbIKAMU I[IO3HABATEIIBHOW pPEQIICKCUU  Kak
OCO3HAHMSI COBEPIIAEMBIX JEUCTBUA UM  MBICIUTEIbHBIX
MPOLECCOB, UX PE3YJIbTATOB W OCHOBAHUM, TPaHUL] CBOETO
3HAHUSI W HE3HAaHWSI, HOBBIX MO3HABAaTEIbHBIX 3a7ad M
CPEACTB UX JOCTUKECHMUS;



® HpPaBCTBeHHbIE IEHHOCTH:

® CHOCOOHOCTh AQHAIU3MPOBATh M OICHUBATH MOCIEICTBUS
JESATEIbHOCTH YeNIOBEKA B IIPHPOJIE;

¢ KOMMYHHKATHBHBIE IEHHOCTH:

®  BJAJICHUE A3BIKOBBIMU CPEICTBAMU — YMEHUE SICHO, JIOTUYHO
U TOYHO W3JIaraTb CBOK TOYKY 3PCHUs, HCIIOJIb30BaTh
aJICKBaTHBIC SI3bIKOBBIC CPE/ICTBA;

® yMEHHE MPOIYKTUBHO OOINATHCS W B3aWMOJCIHCTBOBATH B
HpoLecce COBMECTHOW JESATENbHOCTH, YYHTHIBATH ITO3HIIUH
apyroro, 3pQeKTUBHO pa3pemaTb KOHPIUKTHI.

Coneprxanue Kypca

Beenenue (1u\luq)

Mecto kypca «OOmast Ouonorusi» B  CHUCTEME
€CTECTBEHHO-HAyUHbIX  JMCLUIUINH, a  TaKkKe  cpeau
Ouonoruueckux Hayk. Llenb u 3amaum Kypca. 3HaueHUe npeaMeTa
JUI TIOHMMaHUSl €IUHCTBAa BCETO JKMBOTO, B3aUMOCBS3M BCEX
yacteir 6mocdepsr 3emnu. Cucrema xuBoi npuponsl. [{apcTBa
JKUBOU ITPUPOJBI.

Paznmen 1
buojorus kak Hayka.
MeTtoabl HAy4YHOI0 MO3HAHMS
Tema 1.1
KPATKAA UCTOPUA PA3BUTUA BUOJIOI' NN
Crpyktypa 6HoJ0rMM Kak Haykd. buonornueckue Hayku o ¢popme U
CTpoeHUM opraHu3mMoB. CucremaTtvka. OBOJIIOLIHMOHHOE YUYEHHUE.
Knaccudukanus 6Moa0rnueckux Hayk. JTarbl pa3BUTHs OMOJIOTHH.
Jemoncmpayun. buorpaguu u noprtperbl (M300pakeHUsI) yUEHBIX,
BHECILIMX BKJIAJ B CTAHOBJIEHUE U PA3BUTHE OMOJIOTUH KaK HAyKH.



MNPEAMETHBIE PE3YJIBTATHI OBYUEHMUS
VYyamuecst JOIKHBI 3HATD:

® OIpCaAcCICHUC ouoaoruu KaKHayKH,

® OCHOBOITOJIO)KHUKOB OHMOJIOTHHU KaK HayKH,
OCHOBOIIOJIO’)KHUKOB HAYYHOM (3am1a JHON ) METUITUHBI,
aHATOMUU, PU3HOJIOTHH;

® co3/aTelsiei KJIETOYHOW TEOpHH;

e co3garenci COBPCMCHHOTI'O 3BOJJIIOIUOHHOI'O YUCHUA U
OTaIlbl €0 CTAHOBJICHH A,

e KJjaccu(UKaLUIO OMOJIIOTUYECKUX HAYK.
VYyamuecs 107KHBI yMETD:

L OILICHHUBATH BKJIaJd OTACIIBHBIX y‘ICHBIX B pa3BI/ITI/I€
OHOJIOTHH.
Tema 1.2
CVII[HOCTbH XXU3HU U CBOMICTBA XXUBOI'O

Onpenenenne  xku3HM. XMMHMYECKHH  COCTaB U
KJICTOYHOE CTPOEHHE OPraHM3MOB, Hacesstomux 3emino. OoMeH
BEUIECTB M CaMOpEeryJsiiuss B OHOJOTMYECKHX CHCTEMAax.
CaMoBOCIIPOU3BECHNE; HACIECICTBEHHOCTh U U3MEHYUBOCTD KaK
OCHOBAa CYULIECTBOBaHHUs JXKMBOW Marepuu. Poctr m pasBurue.
Pa3znpaxxumocTs. PUTMUYHOCTE NPOLIECCOB KUZHEIACATEIBHOCTH.
JIMCKPETHOCTD U LIEJIOCTHOCTD.

Jemoncmpayua. CBONCTBA )KUBOTO (aHUMaLUsA).
HNPEIMETHBIE PE3YJIBTATBI OBYUEHUS

Yuamuecs T0KHBI 3HATE:
®  OIpeJeNICHNE )KU3HU; CBOWCTBA KUBBIX CUCTEM
Vwyamuecs 101KHBI yMETh:
® J1aBaTh ONpPEJEIICHUE KU3HU;
® TPUBOJAUTH MIPUMEPHI MIPOSBICHUI CBOWCTB JKHBOTO.
e METANPEIMETHBIE PE3YJIbTATbBI OBYYEHUSA
e VYvyammuecs AOTKHBI YMETh:
e paboTaTh C Y4EOHHUKOM, COCTABJISITh KOHCIIEKT
naparpada;
e pa3pabaTbhIBaTh MJIAH-KOHCIIEKT TEMbI, UCTIOJIb3Ys Pa3HbIC
WCTOYHUKU WH(OPMALINH;
® TOTOBUTH YCTHBIC COOOIIEHUS U pedepaThl Ha 3aIaHHYIO
TEMY;
MOJIb30BaThCS MMOMCKOBBIMU cucTeMamu MHTepHeTa



Tema 1.3 .

YPOBHH OPI"AHU3AIIUU )KUBOU
MATEPUU. METO/1bI BUOJIOI'M
(1/149)

YpoBHM Opra"nuzaiuu *KuBo npuponabl. Mepapxus
ypoBHEW. MeTOABITTO3HAHUS)KUBOMIPUPOABINUX OCOOEHHOCTH.

Jemoncmpayus. YpoBHU OpraHu3aliy )KUBOW MaTEpUU
(aHMMaI).

INPEAMETHBIE PE3YJIBTATBI OBYUEHMUS
VYyamuecs J0JDKHBI 3HATD:

® YPOBHU OpraHU3AIUU KUBOU IPUPOJIBI;

®  METO/IbI TO3HAHUS JKUBOU MPUPOJIBI.

VYyamuecs 1071KHbI yMETh:

® pacmpeenarTh yYpOBHH OpPraHH3alMd >KUBOM MPHUPOABI B
COOTBETCTBHUH C UX HEpapXUEH;

e [PUBOJWUTH IPHUMEPHI IPOSBICHUN CBOWCTB XMBOI'O Ha
Pa3HBIX YPOBHSX.

Ocnognvie nonamusa. buonorus. JKuznp. OCHOBHBIE OTIINYUS
KMBBIX OPTaHU3MOB OT OOBEKTOB HEXHMBOH HPUPOIBI. YPOBHU
opraHu3anyu >kuBoil Marepun. OOBEKThI U METOJbI M3Y4YCHHUS B

6uonorur. MHOroOOpas3ue >KMBOro MUpA.
Mescnpeomemnnie ceasu

HQOPZGHM’JQCKQ}Z XUMUAL. XUMHYCCKHE 3JICMCHTBI

Ilepnomnueckoit cucremsl 1. . Menneneesa U uXx OCHOBHBIE
CBOICTBA.

Opeanuueckas xumus. OCHOBHBIE TPYNIIBI OPTraHUYECKHUX
COEIMHEHUN.

METANPEAMETHBIE PE3YJIbTATbBI OBYUEHUSA
VYyamuecs 10KHbI yMETh:

L4 pa6OTaTB C Pa3HbBIMH HCTOYHHUKAMHU I/IH(l)OpMaI_[I/II/I;
® JI0JIB30BAaTHCA ITIOMCKOBBIMHU CUCTEMAMH I/IHTepHeTa.

Pazgen 2

Kuerka (11/18 u)
Tema 2.1

NCTOPUA U3YUEHU S KIIETKU. KIIETOUHAS TEOPUS (1/1 1)



Knerka kak cTpykTypHas 1 GyHKIMOHAJIbHASA €AMHUIA )KUBOTO.
Hcropus nzydenus kiuetku. IIpokapruorndeckas 1 3yKapuoOTHYECKas
xieTku. [IpuHnnnuansHas cxema crpoeHus kietku. Kinerounas
TEOpUsl U €€ OCHOBHBIE OJOKEHUS.
emoncmpayusa. 1IpuHIUIIHATIBHBIE CXEMBI YCTPOMCTBA CBETOBOIO U
JIEKTPOHHOTO MUKPOCKOIIOB. Mojenn kieTku. Mukpomnpenaparsl
KJICTOK PACTEHUH, )KUBOTHBIX U OJIHOKJIETOYHBIX I'PHOOB.
Marepwuaibl, paccka3bIBaromue o Onorpadusx yueHbIX, BHECIIUX
BKJIJ] B pa3BUTHE KJIETOYHOU TEOpUHU.
HNPEAMETHBIE PE3YJIbTATBI OBYUEHUA
VYyamuecs T0JKHBI 3HaTh:
® IPUHIUINHAIBHYIO CXEMY CTPOEHUS KIETKU
(mna3marnyeckas MemMOpaHa, LIUTOIIa3Ma, TeHETUYECKUI
anmnapar);
e MHOrooOpasue MpoKapHoT;
e MHOrooOpasue 3yKapHoT;
® 0COOEHHOCTH KJIETOK O/IHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB;
® 0COOEGHHOCTH PAaCTUTENBHBIX U KHUBOTHBIX KIIETOK;
® IIOJIOXKEHMSI KIIETOUYHOM TEOpUU CTPOEHUSI OPTaHU3MOB.
VYyamuecs 10JKHBI yMETb:
e paboTaTh CO CBETOBBIM MUKPOCKOIIOM;
® ONUCHIBaTh OOBEKTHI, BUIUMBIE B CBETOBOM MUKPOCKOII.
Ocnognvie nonamusa. Knerka. uronorus. I[Ipokapuotsl: Oakrepun
U CHHe-3eJIEHBIE BOJIOPOCIH (IIMaHOOAKTepUn). DyKapuoTHYecKas
KJIETKa; MHOT000pa3ue 3yKapuoT; KJIETKH OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTH PACTUTENBHOMN U
YKUBOTHOM KJI€TOK. [T0J10°KEHUS KIETOUHOU TEOPHUH.
Tema 2.2
XUMUYECKUI COCTAB KJIETKH (1/1 u)
DNEMEHTHBIN COCTaB KJIETKU. PacnipocTpaHEHHOCTh 3JIEMEHTOB, UX
BKJIaJ] B 00pa30BaHUE KUBOM MaTepUU U OOBEKTOB HEKUBOI
pUpoaAbl. Makpod1eMeHThl, MUKPO3JIEMEHTHI,



YIBTPAaMHUKPO3JIEMEHTHI; UX BKJIaJ] B 00pa30BaHUE HEOPTaHUUYECKUX U
OpPraHMYECKUX MOJIEKYJI )KMBOT'O BEUIECTBA.

Jlemoncmpayua. Cxema (quarpamMma) pacrpeiesieHusi XMMUYECKUX
3JIEMEHTOB B HEXXUBOH U JKMBOU IPUPOJIE.
NNPEJMETHBIE PE3YJIbTATBI OBYUYEHUS
VYdamuecs 10JIKHbBI 3HaTh:
® MakKpo- U MUKPOAJIEMEHTHI, BXO/SIIME B COCTAB )KUBOT'O, U UX
pOJIb B OPraHU3ME.
VYyamuecs 107KHbI YMETD:
® XapaKTepu30BaTh (PYHKIMOHAJIBHYIO POJIb OTJEIBHBIX
XUMHUYECKHX 3JIEMEHTOB B KIIETKE.
OcHognvie nonamus. OpraHoreHbl, MaKpOIJIEMEHTHI,
MUKPO3JIEMEHTBI, YIbTPAMUKPOIJIEMEHTHI.
Tema 2.3
HEOPTAHMYECKUE BEIIECTBA KJIETKU (1/2 u)
Heoprannueckue MoJIEKyJIbl )KUBOTO BEIIECTBA: BOJA; XUMHUECKHUE
cBoiicTBa 1 Ouosoruueckast poisib. Coyii HEOPraHUYECKUX KUCIIOT, UX
BKJIa/I B 00ECTICYeHHE TIPOIIECCOB KU3IHEACATEIILHOCTH H
noJyiep>kaHue romeocrasa. Posib KaTHOHOB M @aHMOHOB B
o0ecreyeHnn IpoIeccoB KU3HeaAesATeIbHOCTH. OcMocC U
OCMOTHYECKOE JIaBJIEHNE; OCMOTHYECKOE TIOCTYIIEHUE MOJIEKYJI B
KIIETKY.
NPEAMETHBIE PE3YJIbTATHBI OBYUEHUS
VYdamuecs 10JKHbBI 3HATh:
® XMMHYECKHE CBOWCTBA U OMOJIOTMYECKYIO POJIb BOJIBI;
® pPOJIb KATHOHOB M AHMOHOB B 00ECTIEYEHUH MTPOIIECCOB
KHU3HEESTEIbHOCTH.
VYyamuecs 10TKHBI YMETh:
® OOBICHATH NPUYUHBI OCOOBIX CBOWCTB BOJIBI.
Ocnognvie nonamus. CBoiicTBa BoJbl. MUHEpaIbHbIE COJIU.
I'unpodunpsHbie U THAPOGOOHBIE BElIeCTBA.



Tema 2.4

OPITAHUYECKHE BEHIECTBA. OBIIAA XAPAKTEPUCTUKA.
JIATINABI (1/1 )

Oprannyeckue MOJICKYJIBI. HuszkomonexyssipHbie u
BBICOKOMOJIEKYJISIPHbIE COEIMHEHMUSL. Jlunu e CTpOEHHUE,
KIaccuukanus 1 OHOIOrn4YecKas pob.

NPEIMETHBIE PE3YJbTATHBI OBYUEHUSA
VYdarniuecs T0JKHBI 3HATh:

® IPUHIUIIBI CTPYKTYPHOU OPTaHU3aIMK U (YHKIIUH JTUTTH]IOB.
Ydamuecs T0JKHBI YMETh:

® XapakTepu30BaTh (DYHKIMH JHUIHIOB.
Ocnoenble nonsamus. Jlunuael. Jlumonael. HeWTpanbHbIC )KUPEIL.
Tema 2.5
OPI'TAHMYECKUME BELIECTBA. YI'JIEBO/IbI. BEJIKU (1/2 4)
VYTIeBOIbI: CTPOCHUE U OHOJIOTHYECKast Posib. MOHOCAaXapHubl U
MOJINCAXAPHU/IBL.
benku — OMONIOTrHYECKHe MOJIMMEPBI; UX CTPYKTYPHASI OPraHU3aIls.
OyHKIMKM 0eKOBBIX MOJIEKYIl. benku-hepmenTsl. CTpyKTYpbI Oelika:
NEpBUYHAS, BTOPHYHAS, TPETUYHAs, YeTBepTHUHAs. [leHaTypanus u
peHatypaius 0eIKOB.
Jemoncmpayus. O0beMHBIC MOJICTTH CTPYKTYPHOU OpraHU3aI[uu
OMOJIOTUYECKHX TTOJTUMEPOB — OCITKOB.
NPEIMETHBIE PE3YJIbTATBI OB YUEHUSA
VYyatuecs: 10JKHBI 3HATh:

® [IPUHIUIBI CTPYKTYPHOU OpraHu3aluu U QyHKIUN OEJIKOB U

VTIICBOJIOB;

e iIacCU(UKAIHIO YTIICBOJIOB.
VYyaiuecs 10JKHBI YMETh:

® OOBSCHATH MPHUHIIMI JEHCTBUS ()EPMEHTOB;

®  XapaKTepu30BaTh QYHKITUU OCITKOB M YTIICBOJIOB.
Ocnoenble nonsasmus. YTiaeBoibl. MOHOCAXapHu b, TIOTUCAXAPHIEL.
benku. buonornueckue nonumepsl. JleHarypanus 1 peHaTypanus
OENKOB.



Tema 2.6

OPITAHUYECKHUE BEIIECTBA. HYKJIEMHOBBIE KUCJIOTBI
(1/2 9)

JAHK — monekyibl HacnencrseHHoctu. Penyrmukanus JIHK,
nepeaaya HacleJCTBeHHOM HH(pOpMaLUY U3 IIOKOJICHUS B
nokoseHue. [lepenaua HacinencTBeHHON HH(OPMALMK U3 sApa B
nuToruiasmy; Tpanckpunius. PHK: ctpykrypa u pyHkmm.
WNudopmannonnsle, TpaHcOpTHBIE, pubocoManbubie PHK.
Jemoncmpayun. O0beMHBIE MOJIETTU HYKJIEMHOBBIX KHCIIOT.

HPEAMETHBIE PE3YJIbTATBI OBYUYEHUSA
VYyamuecs 10JKHbBI 3HATh:
® TIPUHIUIBI CTPYKTYPHOU OpraHu3aliy U GyHKIUU
HYKJIEMHOBBIX KHUCJIOT;
® CTPYKTYPY HYKJI€MHOBBIX KUCIOT.
VYyamuecs 1071KHbI yMETh:

® XapakTepu30BaTh (HYHKIMH HYKJICHHOBBIX KUCIIOT;

e pazmmuath HykiaenHoBbie kuciaotsl (JJHK u PHK).
Ocnoenvie nonamusa. HykinenHosbsie kucioTsl. Pernukanus JTHK.
Tpanckpunuus. Hykneornn. KomnnemeHTapHOCTS.

Tema 2.7

OVKAPUOTUYECKAA KIIETKA. HUTOITIASMA.
OPI"AHOWJBI (1/3 u)

Dykapuornyeckas kierka. [lnazmatuueckas memOpa- Ha U ee
¢ynkuuu. [uronnasma sykapuotudeckoit kietku. OpraHou/ sl
[UTOIIIA3MBI, UX CTPYKTypa U ¢pyHkiuu. Knaccudukarms
opranouioB. [{utockener. Bkiatouenus, ux 3Hau€HUE U pOJIb B
MeTabonu3me Ki1eTok. OCOOEHHOCTH CTPOEHUS pacTH- TEIbHON
KIIETKU.

JHemoncmpayun. Monenu kietkd. Cxembl CTpOEHUS OPraHOUI0B
PacTUTENBHOMN U JKUBOTHOM KJIETOK.

Jlabopamopusle u npakmuyeckue padomaot



OpraHou bl KJIIETKU (BUPTYAJIBHO C TOMOIIBIO0 MYJIBTUMEIUIHOTO
MIPUJIOKEHUS K YICOHUKY).
[IpuroTtoBneHue u oONMCcCaHNEe MUKPOIPENAPATOB KIETOK PACTEHUH.
NPEIMETHBIE PE3YJbTATHBI OBYUEHUSA
VYyamuecs 10JKHbBI 3HaTh:

® CTpPOEHHUE DYKAPUOTUYECKOM KIIETKH;

® 0COOEHHOCTHU PACTUTENBHBIX U KUBOTHBIX KJIETOK;

e KiIAcCU(UKAIMIO OPTaHOUIOB KICTKH.
VYyamuecs 107KHBI YMETD:

®  XapaKTepu30BaTh QYHKIIMH OPTaHOUIOB;

® OIpeneNsITh 3HAUCHUE BKIIOYCHHI.
OcHogenble nonamusa. JykapuoTndeckas kierka. [Inasmarnueckas
MeMOpaHa. OpraHous! UTOIIa3Mbl. HeMeMOpaHHEIe,
0JIOHOMEMOpPAHHBIC U JBYXMEMOpaHHbIE OpraHOu Ibl. BKiltoueHus.

Tema 2.8
KIIETOYHOE AIPO. XPOMOCOMBI (1/1 1)
Kiterounoe A1po — LEHTP yIPaBICHUS )KU3HEAEATEIbHOCTBIO
kJeTkd. CTPYKTYpbI KIETOUHOTIO sipa: siepHas 000104Ka,
XpOMaTHH (TeTepOXPOMATHH ), SAPBIIIKO. XpoMocoMbl. Kapuotur.
HNPEAMETHBIE PE3YJIbTATHI OBYYEHUSA
VYyamuecs 10JKHbBI 3HaTh:

® CTpoeHHuE U PYHKIMH ]Ipa;

e 3HaueHHUE MOCTOSIHCTBA YUCIIa U (OPMBI XPOMOCOM B KJIETKE.
VYyamuecs 10JKHbI YMETh:

® ONMCHIBATH TEHETUYECKUH aIllapar KIETOK-3yKAPUOT;

® ONUCHIBATH CTPOEHUE U (PYHKIIUU XPOMOCOM;

® J1aBaTh ONPEICIICHUE KAPUOTHIIA U XapaKTEPU30BATh €TO0.
Ochosnvle nonamusa. Xpomocomsl. Kapuortun. JIumionHenii u
raryIouHbIN HAOOPHI XPOMOCOM.

Tema 2.9
IMPOKAPNOTHUYECKAS KJIETKA (1/1 )



[Tpokapuornueckue kiaeTku; popma u pazmepsl. CTpoeHue
LUTOIIa3Mbl OaKTepUAIbHOM KJIETKH; OpraHu3alus Metabonusma y
npokapuort. ['eHeTndeckuii anmapar 6aktepuii. CiopooOpa3zoBaHue.
Pa3zmuoxxenue. Mecto u posb TpoKaproT B OMOIIEHO3aX.
Jlabopamopnvie u npakmuueckue padomuol
N3ydenue kineTok OakTepuili Ha TOTOBBIX MUKpOIIpenaparax.
HPEAMETHBIE PE3YJIbTATBI OBYUYEHUSA
VYyamuecs 10JKHbBI 3HaTh:
® CTpPOEHHUE NPOKAPUOTUUYECKON KIIETKU;
e MHOrooOpasue MpOKapHoT.
VYyamuecs 1071KHbI yMETh:
® XapaKTepU30BaTh OPraHU3AIMIO META0OIU3Ma y IPOKAPHUOT;
® ONUCHIBATh TEHETUYECKUH anmapaT OaKTepHil, ux
CIIOpooOpa30BaHUE U PA3MHOKEHHE.
OcHognvie nonamus. IIpokapnotsl, 6aKkTepuy, TUAHOOAKTEPHH.
Hykneoun. Mypeunn

Tema 2.10

PEAJIU3ALIMS HACJIEACTBEHHON MUHOOPMALIMN B
KJIETKE (1/3 4)
I'eH, reHeTHYECKUI KOJI, CBOMCTBA TCHETUUECKOTO KOIa. DTaIlbl
peanu3anuy reHeTUYeCKo MHPOpMAIIHH B KJIETKE (TPAaHCKPUIIIHS U
TpaHCIALHUSA).
Jemoncmpayusn. Tabnuma reHeTHUecKoro koaa. [lpocTpancTBeHHas
mozaens JIHK. Cxema OmocuHTEe3a O€lnKa.
NPEAMETHBIE PE3YJIbTATHBI OBYUYEHUSA
Vuamuecs JOJKHBI 3HATh:

® ONpE/eIICHUE TCHA;

® CBOICTBA T€HETHUYECKOr0 KOJa;

® OSTambl peau3aluy HACIeICTBEHHOW HH(OPMAIIUH.

VYyamuecs 10TKHbBI YMETh:
®  JCIOJIb30BaTh MPUHIIUI KOMIIJIEMEHTAPHOCTH TIPH



IIOCTPOCHUH CXEM HYKJIEHHOBBIX KHCIIOT;
®  OIKCHIBATH NPOLECCHI, MPOUCXOISAIIUE TPH OMOCUHTE3E
Oenka.
OcHognvle nonamus. I'en, reaetnaeckuii kog. Konon. Tpurier.
AntukonoH. Tpanckpunuus. Tpancusauus.
Tema 2.11
HEKJIETOUHA S ®OPMA XXN3HU: BUPYCBI (1/1 1)
OcoOeHHOCTH CTPOCHUS U PAa3MHOXKEHUS BUPYCOB. JKHU3HEHHBII
uki1 BUY. Bupycusie 3a00neBanust ¥ NpoQuiIak- THKA UX
pacnpoctpanenusi. CITNJI u Mepsl ero mpopuIakTHKY.
Jemoncmpayusa. Cxema CTpOCHUsI BUpYyca.
NNPEJMETHBIE PE3YJIbTATHBI OBYUEHUS
VYyamuecs 10JKHBI 3HATH:
® 0COOEGHHOCTH CTPOEHHS BUPYCOB;
® BUpPYCHBIC OOJIC3HU YEIIOBEKA;
e Mephl IPO(GUIAKTUKY BUPYCHBIX 3a00J1€BaHUI YeIOBEKa.
VYyamuecs 10JKHBI YMETh:
® ONUCHIBATH )KU3HEHHBIN Uk BUY.
Ocnognule nonsamus. Bupyc. bakrepuodar. Kancu.
METAINIPEAMETHBIE PE3YJIbTATBI OBYUYEHUSA
VYyamuecs 10JKHBI yMETb:
® COCTaBJIATH CXEMbI M TAOJUIIBI JJIS1 UHTETPallUi TOTY4E€HHBIX
3HAHUI;
e 0000mare HPOPMAIIUIO U JIeTIaTh BEIBOJIBI;
e paboTaTh C AONOJHUTEIbHBIMU HCTOYHUKAMU UH(DOpMAINH;
®  CaMOCTOSITENIBHO COCTABJIATh CXEMBI IIPOLIECCOB U CBSI3HBIN
pacckas o HUM;
e paboTaTh C MUKPOCKOIIOM U M3rOTaBINBaTh POCTEUIIINE
npenapaTsl 111 MUKPOCKOITMYECKOTO HCCIIET0BaHuUS.

Mescnpeomemnuie ceasu
Heopeanuueckas xumus. Xumnuueckue cBsizu. CTpoeHHE BeleCTBa.
Opeanuueckas xumus. [IpUHIMIIBI OPraHU3alMKd OPraHUYECKUX



COCIMHECHHH. YTJICBOIBI, JINTIU/IBI, )KUPBI, OCITKU, HyKJICHHOBBIC
KHCJIOTHI.

@usurka. CBOUCTBA KUIKOCTEH, TEIIJIOBLIC ABJICHUS. 3aKOHBI
TEPMOJAMHAMUKH U ONTUKH.

Pa3nen 3
Opranusm (19/40 q)
Tema 3.1
OPT'AHU3M — EJIMHOE LEJIOE. MHOI"OOBPA3UE
OPI'AHU3MOB (1/1 q)
Pa3nooOpa3zue opraHu3MoB (OJHOKJIETOUYHBIE 1 MHOTO- KJICTOYHBIC
OpraHu3Mbl). MHOTOKJIETOUHBIN OpraHU3M KakK JUC- KpeTHas
cucrema (TKaHu, opransl). KosoHHaibHbIE OPraHU3MBbI.
Hemoncmpayus. 1lpumepbl OJHOKIETOYHBIX 1 MHOTOKJIETOYHBIX
OpraHU3MOB.
NPEIMETHBIE PE3YJIBTATBI OBYUEHUSI
Vuyarmuecs J0JKHBI 3HATh:

® OIpEJCIICHUE OPTaHU3Ma;

e MHOTOOOpa3ue OpraHu3MoB (OTHOKJICTOYHEIE,

KOJIOHUAJIbHBIC, MHOTOKJICTOYHBIC).

VYyamuecs 1071KHbI yMETh:

® pa3nIMyaTh OAHOKJIETOYHBIE, KOJOHHAJIbHBIE U

MHOTOKJIETOYHBIE OPTaHU3MBI.

Ocnoenvle nonamusa. Oprannzm. OTHOKJIETOYHBIA OpPTraHU3M.
MHOTrOKJIETOYHBIN OPTaHU3M.



Tema 3.2

OBMEH BEIIECTB U ITPEBPAIIIEHUE SHEPT WM.
SOHEPT'ETUYECKMUM OBMEH (1/3 u)

OOMeH BemiecTB M MPEBpAIllEHHE HHEPTUU B KIIETKE.
[Tnactudeckuidt w  sHeprernueckuii  oomeH. ATD  kak
YHUBEPCAJIbHBI HMCTOYHUK JHEPruu. MakpOIpruyecKue CBS3U.
OTarnpl SHEPreTHUECKOro 00MeHa, paciiernyieHue TITIOKO3bI.

Jemoncmpayua. Cxema oOMEHa BEIIECTB.

INPEAMETHBIE PE3YJIbTATHBI OBYUYEHUSI
Yuamuecst 1OKHBI 3HATE:
e STanbl 0OMEHABEIIECTB;

® JTallbl SHCPIreTUICCKOro oOMeHa.
Yuyamnuecs J0JKHBI YMCTh:

e  OIHCHIBAaTHL OOMEH BCHICCTB U IIPCBPALLICHUC DOHEPI'UHU B
KIICTKC,

® [IPUBOAUTDL IIO3TAITHO IIPOLECC DOHCPTCTHICCKOT'O oOMeHa.

Ocnoenvte nonamusa. OOMeH BemiecTB. MeTadoaIu3M.

Ounepreruyeckuii oOMeH. [Tnactuaeckuit oomen. AT®. I'nmukonms.
Kinerounoe grixanue.

Tema 3.3 .
[TNMTACTUYECKNU OBMEH. ®OTOCHUHTE3S (1/3 1)

Tunbl  nuraHus.  ABTOTpOdBI U TEeTEPOTPOPHI.
®orocunre3. Da3pl  ¢porocunTeza. OcoOeHHOCTH O0OMEHa
BEIIIECTB Y PACTEHUH, )KUBOTHBIX U I'PHOOB.

Jemoncmpayusa. Cxema poTocunresa.
HNPEIMETHBIE PE3YJIbTATbBI OBYUEHUSI
VYyamuecs 10IKHBI 3HATh:

® [IpUMEPHI MIIACTHYECKOI0 0OMEHA;

e oTanbl POTOCHHTE3A U €r0 POJIb B IPUPO/IE.
VYyamuecs 101KHbI YMETh:

® ONUCHIBATH OOMEH BEIIECTB U MPEBpAIllCHNE YHEPTUU B
KJIETKE;

MIPUBOJIUTH TOJIPOOHYIO CXEMY TPOIIECCOB (DOTOCUHTE3A U
OnocuHTe3a OeIKa.

Ocnognvie nonamusa. Astotrpodsl. I'ereporpodsl. DoTocunTes.
CgeroBas (aza. TemHoBas (a3a.



Tema 3.4
JEJIEHUE KJIETKU. MUTO3 (1/2 )

Henenne  ximerok. KileTkm B MHOIOKIETOYHOM
OpraHusMe. [lonatne o  muddepeHIpoBKe  KIETOK
MHOTOKJIETOYHOT'O OpraHu3Ma. MUTOTHYECKUN LUK UHTepdaza,
penyrumkanus JIHK; muto3, ¢a3el METOTHYECKOTO NEICHHS U
peoOpa3oBaHUs XPOMOCOM; OMOJOTHYECKHIM CMBICI U 3HAaYCHHE
MuUTO32a (6ecnosoe pa3MHOXKEHHE, POCT, BOCTIOIIHEHUE KIIETOYHBIX
MOTEPh B QU3HOJIOTHUECKHUX U MATOJIOTMYECKUX YCIOBUSX ).

Jemoncmpayus. Ourypbl MUTOTUYECKOTO JICJICHUS B KIIETKax
KOpeIIKa JTyKa MoJl MUKPOCKOIIOM U Ha CXeMe.

Jlabopamopnvle u npakmuueckue paoomsut

N3ydeHne muTO3a B KIETKAX KOpEIIKa JyKa (BHPTYaJbHO
W/WJIM Ha TOTOBBIX Ipernaparax).

HNPEAMETHBIE PE3YJIbTATBI ObYUYEHUASA

VYyammecs J0IKHBI 3HATH:
® MUTOTHYECCKHI M JKU3HCHHBIN [IUKIIBI KJICTKH;
e OMOJIOTHYECKOE 3HAYEHHE MUTO34a.
VYyamuecs 1071KHbI yMETh:
®  ONUCHIBATH CTPOCHUE U PYHKIIHH XPOMOCOM;
® J1aBaTh ONPEEIICHNE KAPUOTHUIIA U XapaKTEPU30BaTh €T0;
® ONUCBIBATH MUTO3 IO (azam;
® pa3IMYaTh MUTOTUYECKHH U KU3HEHHBIN IUKJIBI KIIETKH.
Ocnosnvle nonamus. YXU3HEHHBINA UK KJIETKA. XPOMOCOMBI.
Kapuotun. Murotnueckuii uki; MUTO3. bruomorndeckuii cMbICI
muto3a. [Ipodaza. Meradaza. Anadaza. Tenodaza. Permukarus
(penymmukanms) JJHK.
Tema 3.5
PABMHOXEHUE: BECITOJIOE U ITOJIOBOE (1/2 q)

CymHocTs U GOpMbI pa3MHOXKEHHsSI opraHu3moB. bec-
M0JIOE Pa3MHOXEHHE PAacTeHHM M >KUBOTHBIX. Buawl Oecronoro
pa3MHOKeHHUs. BapuaHTel BereTaTUBHOI0 pasMHokeHus. [lonosoe
Pa3MHOKEHHE >KMBOTHBIX M PACTEHHWM; TaMeTbl, IOJIOBOU
npotecc. buonornyeckoe 3Hau€HUE ITOJIOBOIO PA3MHOKECHUS.

Jemoncmpayuna.  CxeMbl, WUIIOCTPUPYIOIIUE  CIIOCOOBI
BETETATUBHOIO  Pa3MHOXKEHUS PACTEHHM; MHUKpOIpenaparsl



AULEKIIETOK; (hoTorpaduu, oTpaskaromiye pa3sHooOpa3ue moTOMCTBa
yOZ- HOU ITapbl pOAUTENEH.
INPEIMETHBIE PE3YJIbTATbBI OBYUYEHUSA
VYyamyecs J0JDKHBI 3HATD:
e (GOpMBI U PaCIPOCTPAHEHHOCTH OECITOI0T0 Pa3MHOKEHHSI;
® CYIIHOCTh TIOJIOBOTO PA3MHOXEHUS W €ro OHOJIOTHYeCcKOoe
3HAUYCHHE.
VYyammecs 10KHBI YMETh:
® XapaKTepu3oBaTh OHMOJOTUYECKOE 3HA4YEeHHE OecIosoro
Pa3MHOKCHHSI;
® OOBSCHATH MPEUMYIIIECTBO TIOJIOBOTO PA3MHOKEHUS.
Ocnoenvie nonamua. Pa3vHoxeHue. becrnonoe pa3MHOMKEHHE.
[TonoBoe pasmHOkeHue. BererarmBHoe pa3mMHOXKeHHE. JleneHue.
Cnopoo6pa3zoBanue. Criopa. Pereneparius.

Tema 3.6
OBPA30BAHUE I1OJIOBbIX KJIETOK. MEMO3 (1/2 u)
Meiio3 1 ero oTau4us OT MUTO3a. bHOJIOrHYecKoe 3HaYeHUE MEeo3a.
["amerorenes. Dranbl 00pa30BaHUs MOJIOBBIX KJIETOK: pa3MHOXKEHHUE,
poct, co3peBaHme (MeiHo03) W (OPMHUPOBAHHE TIOJOBBIX KJIETOK.
OcoOeHHOCTH ~ CIiepMaroreHe3a W OBOTCHE3a.  3HAaueHUE
ramMeToreHesa.
MNPEIMETHBIE PE3YJIbTATBI OB YUEHUSA
VYyartuecs: 10JKHBI 3HATh:

® CYIIHOCTHh MeH03a ¥ ero OMOJIOTHYECKOE 3HAUCHUE;

® TIpoIlecC TaMETOTeHEe3a U €T ATAIbI.
VYyamuecs 107KHBI yMETh:

® XapaKTepu30BaTh OWOJIOTUYECKOE 3HAYEHHE TOJOBOTO

Pa3MHOXKEHUS;
® 00BACHATH MPOILIECC ME03a U XapaKTepPU30BaTh €r0 ATAIbI;
® ONUCHIBATH MPOIECC TAMETOTCHE3a U BBIIEISTH OCOOCHHOCTH
criepMaToreHe3a 1 OBOTeHe3a.

Ocnoenvie nonamusa. Meio3. 'amersl. Sitfiexnerka. CnepMaTo3ou/.
Cnepmuii. ['amerorenes. Cnepmarorene3. Osorene3. Craaus
pasmHoxkeHus. Cragus poctra. Cragus cospeBanusi. Craaus
dbopmupoBanus. Pa3nenpHomonbie opranu3mMel. ['epmadpoanTsr.

Tema 3.7
OIVIOAOTBOPEHHMUE (1/2 4)



OmnogoTBOpEHHE W €ro  CYHUIHOCTb. bHOJIOrMYECKHUH  CMBICT
OILNIONOTBOpPEHUS.  BapuaHThl  OIUVIOZOTBOpPEHMsT  (HApYy»XKHOE,
BHYTpPEHHEE, IEPEKPECTHOE, CAMOOILJIOIOTBOPEHHE,
HNPEIMETHBIE PE3YJIbTATBI OBYYEHUS
VYdamuecs 10JIKHbBI 3HaTh:
¢ (OpMBI U pacIpPOCTPAHEHHOCTH OECIOIO0r0 Pa3MHOKECHHS;
® CYIIHOCTH IOJIOBOTO PAa3MHOXKEHHSI W €ro OHMOJIOTHYecKOoe
3HAuYEHHUE.
VYyamuecs 107KHBI yMETD:
® XapakTepu3oBaTb OWOJIOTUYECKOE 3HAYEHHUE OECIOJIOro
Pa3MHOXKEHHUS;

e OOBACHATH NPEUMYIIECTBO [10JIOBOI'O Pa3MHOKEHHUS.
OcHnognvle nonamua. PazMHOXeHue. becrnonoe pa3MHOKEHUE.
ITonoBoe pasmHO)keHHe. BererarnBHoe pa3smHOxeHHE. J[leneHue.
Cnopoo6pa3zoBanue. Criopa. Pereneparius.

Tema 3.6
OBPA3OBAHUE IIOJIOBBIX KJIETOK. MEMO3 (1/2 u)
Meiio3 u ero otanuus oT MUTO3a. bruonornyeckoe 3HaueHue Meno3a.
["ameTorenes. Dtanbl 00pa30BaHUs MOJOBBIX KJIETOK: Pa3MHOXEHHUE,
poct, co3peBaHue (Meio3) UM (GOPMHPOBAHHE TOJOBBIX KIETOK.
OcobeHHOCTH ~ cliepMaroreHe3a W OBOTeHe3a.  3HA4YeHHE
raMeToreHesa.
HNPEAMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs 10KHbBI 3HATh:
® CYHIHOCTb Meii03a U ero GMOJOrMYeCcKOe 3HAUEHUE;
® [IpollecC TAMETOreHe3a U €ro 3Tarbl.
VYyamuecs 10JKHBI yMETb:
® XapaKTepu3oBaTh OHOJIOTMYECKOE 3HAYEHHE I10JIOBOIO
Pa3MHOXKEHHUS;
OOBSICHATH MpoLIecC Mei03a U XapaKTepU30BaTh €ro JTarbl;
OIUCBIBATh MPOLIECC TAMETOreHEe3a U BbIIENATh 0COOEHHOCTH
CIIEpMAaTOreHe3a U OBOTCHE3A.
Ocnoenvie nonamusa. Meio3. 'amersl. fitiexnerka. CiepMaTo3ou/.
Cnepmuii. T'amerorene3. Cnepmarorene3. Osorene3. Craaus
pasmHoxkenus. Craausi pocta. Cramus cospeBanms. Cragus
¢dbopmupoBanus. Pa3nenpHomnonbie opranuimel. ['epmadpoanTsl.
Tema 3.7
OIUVIOJOTBOPEHME (1/2 u)
OmnogoTBOpEHHE W €ro  CYHIHOCTb. bHOJIOTMYECKHH  CMBICHT



OILNIONOTBOpPEHUS.  BapuaHThl  OIIIOAOTBOpPEHMsT  (HApYXKHOE,
BHYTPEHHEE, IIEPEKPECTHOE, CaMOOILIIOJOTBOPEHHUE, ECTECTBEHHOE U
uckycctBeHHOE). OCOOEHHOCTH OIUIOJIOTBOPEHUSI Y PacTEHUl.
JIBOMHOE OIIJIOIOTBOPEHUE Y IOKPBITOCEMEHHBIX.
HNPEAMETHBIE PE3YJIbTATBI OBYUEHUA
VYyamuecs 10JIKHbBI 3HaTh:

® CYHIHOCTb OILIOJOTBOPEHUS U €r0 Pa3HOBUIHOCTH.

VYwyamuecs N0KHBI yMETh:
e OOBACHATH MpoOLECC OIUIOJOTBOPEHUS M 00pa3oBaHMs
3UTOTHI.

Ocnoenvie nonamus. OMI0JOTBOPEHUE: HAPYKHOE, BHYTPEHHEE.
Ocemenenue. 3urora. J[BoHOE OIIOJOTBOPEHUE.
Tema 3.8
NHANBUAYAJIBHOE PA3BUTUE OPTTAHU3MOB (1/2 4)
OMOpHOHaNbHbIA nepuoa pa3BuTuss. OCHOBHBIE 3aKOHOMEPHOCTHU
npoOieHus; obpazoBaHUE OJHOCIOWHOTO 3apojblilia — OJacTyJIbl.
lacTpynsanus;  3aKOHOMEPHOCTH  OOpa3oBaHUS  JABYXCIOWHOTO
3apojipliia — ractpyiibl. [lepBUuHBI OpraHoreHe3 M JajibHeHas
Qg depeHIpoBKa TKaHEH, OpraHoB U CHUCTEM.
[TocTamMOpHOHATBHBIIH IIEPUOL pa3BUTHAL. DopMBbI
nocTAMOPHOHAILHOTO Tiepuoja pa3BuTus. Hempsimoe pa3BuTHe;
ITOJIHBIN U HenojHbI Meramopdos3. buonormueckuii cMmbICH
pasBuTHs ¢ Metamopdosom. [Ipsmoe pazBurue.
Jemoncmpayusa. Tabnuipl, WUTIOCTPUPYIOIINE MPOLECCHl paH- HUX
3TaloB  3MOPUOHAJIBHOIO  pa3BUTUS M MeTamopdosza y
YIEHUCTOHOTHX, MO3BOHOYHBIX (JKECTKOKPBIIBIX M YEIIyEeKpPbUIBIX,
am@uOuit); cxemsl IpeoOpa3oBaHUs OpraHOB U TKaHEW B Ipolecce
OHTO- U (pustoreHesa.

NPEIMETHBIE PE3YJIBTATHBI OBYUEHUSA
VYyanecs J0IDKHBI 3HATH:
® OIpEJENeHHUE MOHATHS «OHTOTEHE3;
® [IEPUOJU3ALNIO UHANBUYAILHOTO PAa3BUTHS;
® STanbl YSMOPHOHATLHOTO PA3BUTHS;
¢ (hopmBI TOCTIMOPUOHAIBHOTO PA3BUTHS;
® 0COOEHHOCTHU MPSIMOTO PA3BUTHSL.
Vwyamuecs 10KHBI YMETh:
® ONKCHIBATH MPOIECCHI, MPOUCXOMAAIINE TIPH IPOOICHUH,
racTpyJsIIUU U OPraHOTE€HE3E;



® XapaKTepu3oBaTh dhopmbl MOCTAMOPHUOHATEHOTO
pa3BUTHS,
® DPa3NMYaTh MOJHBIM U HETIOJIHBIA MeTaMOp(ho3;
® pacKpbIBaTh  OHMOJOTMYECKHH CMBICI  Pa3sBUTHI C
MeTamopho30Mm;
®  XapaKTepU30BaTh ITAIbl OHTOTEHE3A.

Ocnognvie nonamusa. Ourorexes. Tunesl oHTOreHe3a. OMOpPHOreHes.
HpoGnenue. Tactpymsumsa. Heiipyna. Poct: orpanuueHHbIl |
HEOrPaHUYECHHBIN.

Tema 3.9
OHTOI'EHE3 YEJIOBEKA. PEITPOAYKTHUBHOE 3/10POBLE
(12 9)
OcobeHHOCTH SMOpPHOHAIBHOTO pa3BUTUS 4YenoBeka. IIponecchl,
IPOUCXOJAIINE HAa PAaHHMX 3Tamax sMmMOpuoreHesa (hopMupoBaHHE
MOpYJIbl U OnacTtynel). [IpeariogHbii W TMUIOAHBIA TEPUOJBIL.
Poxnenue. [TocTaMOprOHaNBbHBIN IIEPUOL pa3BUTHSL:
JNOPENPONYKTUBHBIM, PENPOAYKTUBHBIA IIEpUOABI, CTAPEHHUE U
cMepTh. KpuTnueckue nepuoasl OHTOreHe3a. BiusHue HUKOTHHA,
QJIKOTOJIS1 M1 HAPKOTHUKOB HA Pa3BUTHUE 3apOJBIIIA U PENPOAYKTUBHOE
3JI0pOBbE YEJIOBEKA.
Jemoncmpayusa. Tabnuipl, WUTIOCTPUPYIOIINE MPOIECCHl paH- HUX
3TaNoB SMOPUOHATIBHOTO Pa3BUTHS YEIIOBEKA.
INPEAMETHBIE PE3YJIbTATBI OBYUYEHUA
VYyamuecs 10JKHBI 3HATh:
® 0COOEHHOCTH OHTOTI'€HE3a YEIOBEKa;
® [IEPUOJU3ALMIO UHAUBUYAIIBHOIO PA3BUTHS YEJIOBEKA;
® HTarnbl SMOPHUOHAIBHOTO PA3BUTHS YETIOBEKA;
® O0COOEHHOCTH ¥  NEPUOIU3ALMIO  MOCTIMOPHUOHAIBHOIO
pa3BUTHSA YEJIOBEKA.
VYyamuecs 107KHBI YMETh:
® ONHUCHIBATh MPOLECCHl, MNPOUCXOASIIUNE TpU JIpOOIEHUH,
racTPYJISILUU U OPraHOT€HE3€E YEII0BEKA;
® XapaKTepU30BaTh IMOCTIMOPHUOHAIBHOE DPAa3BUTHE YEIOBEKa
I10 3Tarnam ¥ KPUTHYECKUE TIEPUO/BI OHTOTECHE3A.
Ocnognvie nonamusn. Mopyna. bnactyna. I'actpyna. Helipyna.
JopemnponyktusHelii nepuona. PenponykruBHbelii nepuon. Ilepuon
CTapeHUs.



Tema 3.10

I'EHETUKA — HAVKA O

3AKOHOMEPHOCTX

HACJIEACTBEHHOCTU U

NU3MEHUYMBOCTMU.

I'. MEH/IEJIb — OCHOBOIIOJIOXXHUK I'EHETUKHA
(1/1 )

OtkpbiTHE I. Mennenem 3aKOHOMEPHOCTEN
HACJIEJIOBaHMs TPU3HAKOB. OCHOBHBIC TOHSTHSI TEHETHKH (T€H,
JIOKYC, TOMOJIOTUYHBIE XPOMOCOMBI, TOMO3WUIOTa, T'ETEPO3UTOTa,
JIOMHHAHTHOCTD, PEIIECCUBHOCTD, TCHOTHIT, ()EHOTHII).

['mbpuIoIOTNIeCKHiA METOJ U3y4YeHUs
HaCJICICTBEHHOCTH.
Hemoncmpavuas. PonocnoBHbIe BBLJIAIOIIUX CST

IIPEJICTAaBUTENEH KYIbTYPbl. XpOMOCOMHBIE aHOMAJIMU YEJIOBEKA U
uX (EHOTUMUYECKUE TPOSBICHUSI.

NPEJIMETHBIE PE3YJIbTATBI OBYYEHUSA
VYyarumecs: 10/1KHbBI 3HATD:

® OCHOBHBIC TCHCTHMYECCKHE ITOHATHSA. T'€H, JOMHHAHTHBIN
MIpH- 3HAK, PELIECCUBHBINA TPU3HAK, (DEHOTHIT, TEHOTHIT;

¢ CYHIHOCTb T I/I6pI/II[OJ'IOl" HYCCKOI'0  METOAAa H3Y4YCHUA
HaCJICACTBCHHOCTH.

VYyanuecs T0JKHBI YMCTh:

® HCIIOJIb30BAaTb TCHCTUYCCKYIO CHUMBOJIMKY npu
COCTaBJICHUH CXEM CKPCHIMBAHMA,

® 3alMCbIBATh T'CHOTHUIIBI OPraHM3MOB W BBIIIMCBIBATH HUX
TaMCTHI.

Ocnognuie nouamus. HacnenctBeHHOCTB.
M3menunBocth. ['en. I'enotun. denotun. Asiens. JIOMUHAHTHBIN
npusHak. PeneccuBHblii npusHak. [uOpua. AnbTepHATUBHBINA
npusHak. ['omosurora. ['ereposurora.



Tema 3.11

3AKOHOMEPHOCTU HACJIEJIOBAHMSL.
MOHOTMBPHIHOE CKPEIUBAHMUE (1/3 u)

Monorubpuanoe  ckpenuBanue. JlOMUHAHTHBIE U
perecCUBHBIE TIPU3HAKU. AJIICTH U aJUIeTbHBIE TeHbL. | OMO3HUTOTHI
U reTepo3uroThl. [1epBhIii 3akoH MeHaenst — 3aKoH equHOo00pa3ust
rHOpUIOB TIEPBOTO  TOKOJCHUS (TPaBUJIO  JOMHHUPOBAHUSA).
Bropoii 3akon Menienst — 3aKkoH paciieryieHust. 3aKoH (TUIoTe3a)
9uCTOTHI Tamer. LluTonorndeckue OCHOBBI MOHOTHOPHUIHOTO
CKpEIIMBaHUA.

Hemoncmpauus. CxeMbl CKpEIIMBaHus,
WUTIOCTpHUpYIole onbiThl [. MeHaens mo MOHOTHOPUTHOMY
CKPEIIBAHUIO.

Jlabopamopnuie u npakmuyeckue paoomot

Pemenue 3a1aq Ha MOHOTHOPHUTHOE CKPEIIIMBAHUE.

HPEAMETHBIE PE3YJIbTATBI OBYUEHUA
VYvyaiuecs A10JKHbBI 3HATh:

® [IEPBBII U BTOPOI 3aKOHBI MeHaeNs;

® 3aKOH YHCTOTHI FaMeT;

OUTOJIOTUYCCKUC OCHOBBI MOHOI‘I/I6pI/I]1HOFO
CKpCIIMBaHU.

VYyamuecs 10KHbI yMETh:
® COCTaBJIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS;

¢ pfuiaTb TI'CHETUYCCKUC 3aladyu Ha MOHOFI/I6pI/I,Z[HOC
CKpCHIMBAaHUC.

OcHnognvie  nouamua.  JIOMUHAHTHBIA  TNPHU3HAK,
pEIeCCUBHBIN TpPHU3HAK. AJUIeNb, aUIeNbHBIE TE€HBl. 3aKOH
eauHooOpa3uss ~ TUOPHIAOB  TIEPBOTO  TOKOJICHHS.  3aKOH
paciieryieHusl. 3aKOH YHUCTOTHI TraMeT. | OMO3HTOTHBIE H
TeTepO3UTOTHBIC OPTAHU3MBL.



Tema 3.12
3AKOHOMEPHOCTU HACJIEAOBAHMUSI.
JTUTMBPUIHOE CKPELIMBAHUE (1/3 u)

Jurubpunnoe ckpemmBanue. Tperuii 3akon Menpaens
—  3aKOH  HE3aBUCUMOIO  HACICNOBaHUA  IPU3HAKOB.
AHanu3upymrouee CKpeuuBaHue.

Jemoncmpayus. Cxembl CKpEIIMBaHUSA, WLUIIOCTPUPYIOIIKE
onbIThl I'. Menaens no IuruOpuIHoOMy CKpelMBaHuUIO.

Jlabopamopnsle u npakmuueckue paoomaol
Pemenre 3a1a4 Ha TUTHOPHUIHOE CKPEIIMBAHHE.

HNPEAMETHBIE PE3YJIbTATBI ObYUYEHUASA
VYyamuecs 10JKHBI 3HaTh:

® TpeTui 3aKoH MeHiens.
VYyamuecs 107KHbI yMETh:
®  COCTaBIIATH CXEMBI JUTUOPUTHOTO CKPEITUBAHUS;
e cocraBiATh peuieTky [lennera;
e pemiarh TCHETUYCCKUE 3a7a9d Ha TUTHOPUIHOE
CKpEILMBAHUE.
Ocnoegnvle nonamus. 3aK0H HE3aBUCUMOI'O HACJIEJOBAHUS
MPU3HAKOB. AHanu3upymoluiee ckpemupanue. Pemerka [lennera.
Tema 3.13

XPOMOCOMHASI TEOPUSI HACJIEJICTBEHHOCTH
(1/2 )

XpoMOCOMHasi TEOpHsl  HACIEICTBEHHOCTH. 3aKOH

Moprana. I'pynna cruennenus. [Ipuunnel HapymeHus CLeNIeHUs
TEHOB.

Hemoncmpayua. CxeMbl CKpeIIMBaHUA, WILIIOCTPUPYIOIINE
onbiTel T. MoOprana u KpOCCHHTOBED.

Jlabopamopnvie u npakmuueckue padbomaul
Pemienue 3a1au Ha cUENIEHHOE HACIEOBAaHUE TPU3HAKOB.



NPEAMETHBIE PE3YJIbTATBI ObYUYEHUSA

Yyamumecs nOKHBI 3HATh:

®  OCHOBHBIE TOJIO’KEHHUS XPOMOCOMHOM TEOPHUH
HACJIEICTBEHHOCTH;
e 3akoHMoprana;
® [IPUYMHBI HAPYUICHUS CUECIUICHHUS.
VYwyamuecs N0KHBI yMETh:

® COCTaBJIATH CXEMbI CKPCIIWMBAHUA ITPU CUCIITICHHOM
HaCJICIOBAHUHU ITPU3HAKOB.

Ocnoenbvie nonamus. XpoMOCOMHas TEOPUS
HACJIEICTBEHHOCTH.
3axoH Moprana. Kpoccunrosep. I'pyna cremnyieHus.

Tema 3.14
COBPEMEHHBIEITIPEICTABJIEHN
S O 'EHE U TEHOME (1/29)

I'enom. I'eHoTun kak cucTeMa B3aMMOIECHCTBYIOLIUX
reHoB. BzanMoenicTBuS aJUIeIbHBIX U HEAJUIEIbHBIX TEHOB.

Jlemoncmpayun. CxeMbl TEHOMOB U T€HOTHIIOB.

INPEJMETHBIE PE3YJIBbTATBI OBYUEHUSA
Vvyamuecs DOKHBI 3HATE:
e onpeAceHUs MOHATUN «T€HOM» U «T€HOTHID;
® BUILI B3aUMOJIEUCTBUS I'€HOB.
VYyamuecs 10KHBI yMETB:
® pa3NIUYaTh MOHSITHUS KT€HOMY, KT€HOTUI», «KT€HO(POHI»;
®  ONpEeAeNsATh BUAbI B3AUMOICHCTBHS alNICNIbHBIX U
HeaJIeJIbHEIX TCHOB.
Ocnoegnvie nonamusn. I'ed. I'enom. I'enotun. BzaumogeiicTBus

TEHOB.
Tema 3.15
I'EHETUKA ITOJIA (1/3 u)

XpOMOCOMHOE  OmpenesieHne Tmona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIiI U TeTepOraMeTHBIN MOJ.
[Ipu3Haku, CLETIEHHBIE CIIOJIOM.

Hemoncmpayusn. CxeMbl XpOMOCOMHOTO OTIPEIENICHHS TI0Ja.

Jlabopamopnsie u npaxmuyeckue padoomut
Pemenue 3a1a4 Ha cLEMIIEHHOE C M1OJIOM HaclleZJOBaHHE
MIPU3HAKOB.



NPEAMETHBIE PE3YJIBTATBI OBYUEHUSA

VYyamuecs 10JKHBI 3HATh:

® XPOMOCOMHOE OIpe/IeJICHUE 1014,

® IPU3HAKHU, CIICTNIEHHBIE C IT0JIOM;

® TOMOTraMETHBIM M reTeporaMeTHBIN IMOJI Y Pa3IUYHBIX
OpPraHHU3MOB.

VYyaiuecs 10JKHBI YMETh:

® COCTaBJIATH CXCMbICKPCIIUBAHUATIPU HACIICIOBAHUN
IIPHU3HAKOB, CUCIIJIICHHBIX CIIOJIOM;

®  OMpeaeIsITh TOMOTAMETHBIN U TE€TEPOraMETHBIN ITOJT 110
CXeMaM CKpEeIIMBaHHUS.
Ocnoenvie nonamus. I1oa.I'oMmoraMe THBIN ITOJT.
I'ereporamerHsiii 1o. [Ipu3Haku, CIIETVICHHBIE C TTOJIOM.

Tema 3.16

N3MEHYUBOCTb:
HACJIEACTBEHHAS U
HEHACJIEJCTBEHHAS (1/2 u)

M3MeHYHMBOCTH KaK OJHO M3 OCHOBHBIX CBOMCTB JKHBBIX

OpPraHU3MOB. Hacnencreennas (reHOTHIIMUECKAS,
WHJUBHlyaJIbHAS, HeolpesieNICHHas ). Myranuonnas u
KOMOMHATHBHAs  M3MEHYMBOCTh. MyTallud U MYTareHsl.
Henacnencrsennas (ompenenenHas, TpYIIIOBasd,

MonudukanonHas) u3MeHYMBOCTh. Moaudpukanuu. Hopma
peaKIuu.

Jemoncmpayusa. ITpumepbl HaclIeACTBEHHON (MyTallMOHHOM U
KOMOMHATUBHON) W HEHACIEJACTBEHHON (MOAM(DUKAIIMOHHOI)
M3MEHUYMBOCTH, MEXaHHU3MOB MyTaIUH.

Jlabopamopnuie u npakmuueckue papomot

W3yueHre MOIU(PHUKAIIMOHHOM W3MEHYMBOCTU Ha MpUMeEpe
pacTEHUA.

IMPEAMETHBIE PE3YJIBTATBI OBYUEHUSA
VYyamuecst 1OJHKHBI 3HATh:

® OmpeeNeHNe U KJIacCU(UKAITUIO N3MEHINBOCTH;
e KJaccU(UKAIMIO HACTIEACTBEHHON N3MEHUNBOCTH;

e npuMepbl MOIUPUKALINHI.



Yuammecs AOJIDKHBI YMETB!:
® pas3jandyaTrb BUABI UBMCHYHNBOCTH,
® OLCHHMBATbh BO3MOXXHBIC ITIOCICACTBUA BIUAHUA MyTarcHOB
Ha OpraHu3M.

Ocnoenvie nomamusa. W3MeHUMBOCTL: HACIEACTBEHHAs U
HeHacnencTBeHHas. Myraruu. Myrarensl. Moaudukanuu. Hopma
peakiuu.

Tema 3.17
I'EHETUKA U 3JI0POBBE YUEJIOBEKA (1/2 4)

I'eHeTnka yenoBeka W ee paszueibl. MeTolbl TeHETUKH
yenoBeka. HacneacTBenHble 00Jie3HM, T€HHBIE M XPOMOCOMHBIE.
Comaruyeckue U reHepaTuBHble MyTaruu. [IpuHIUIBI 310pOBOTO
oOpaza KW3HHW, JAMATHOCTUKH, TMPOPHUIAKTUKA H  JICUCHHUS
reHEeTHYECKUX OoJe3HeE. Menuko-renerudeckoe
KOHCYJbTUPOBAHUE.

Jemoncmpayua. Ilpumeppl TEHHBIX H  XPOMOCOMHBIX
OoJie3HEH YenoBeKa.

HNPEAMETHBIE PE3YJIbTATBI OBYUYEHUSA

Yuamuecs T0KHBI 3HATD:
e iIacCU(UKAIMIO MyTAIlMi U HACJICICTBEHHBIX O0JIC3HEH
YeJIOBEKA,
® TIPUHIIHUIIBI 3I0POBOTO 00pa3a KU3HH;
® METOJbI TUArHOCTUKH, TPOPUITAKTHKN U JICICHHUS
HacCJIEICTBEHHEIX O0JIE3HEH.
VYyamuecs 10JKHBI YMETh:
®  pa3IMyaTh HACJICJICTBEHHBIC OOJIC3HU YCIIOBEKA;
®  OlEHMBATh (PAKTOPHI PUCKA BOSHUKHOBEHHS
HAaCJIEICTBEHHEIX OOIE3HEN YeIOBEKa.
Ocnognule nonsamus. I'ennbie 60ne3HU. XpOMOCOMHBIC
0o0Je3HM.
Comarndeckne MyTanud. | eHepaTHBHBIC MyTaIUH.

Tema 3.18
CEJIEKIUS: OCHOBHBIE METO/IbI U
JOCTWXEHUMA (1/2 4)

Cenekmus. [lopona, copt, mramMm. MeTOAbI CEIEKIIUH.
IleHTpBl NPOUCXOXKACHUSA KyJIbTYpHBIX pacTeHud. Briag H.
. BaBunoBa B pa3BUTHE T€HETUKH U CEIEKIIAH.



Hemoncmpayun. Kapra IEeHTpOB MPOUCXO0KIECHUS KyJIBTYPHBIX
pactenuii. 1300pakeHust TOpoJ pa3IMyHbIX JOMAIITHUX KHUBOTHBIX
U COPTOB KYJIbTYPHBIX PACTCHUH.

HNPEAMETHBIE PE3YJIBTATBI OBYUEHUSA
VYyamuecs TOJKHBI 3HaTh:

®  OIpEJEIICHUE CENEKINH KaK HAyKH U €€ TEOPETUUECKUE
OCHOBBI (T€HETHKA);
®  METOJIbI CEeJICKIINH;

® [IEHTPHI IPOUCXOKACHUS KYIbTYPHBIX PACTCHUH.

anumec;l JO0JIKHBI YMCTh!:
¢ OTJIMYAThb APYT OT Apyra METOAbI CCIICKIIUU

®  pa3NUYaTh MOHATHS KIIOPOAA», KCOPT», KIITAMM).
Ocnognvie nonamus. Cenexkuus. Ilopoma. Copt. tamm.
Ot6op. TubOpummzanus. BIM3KOPOICTBEHHOE CKpEIIUBAHHE.
I'erepo3uc. Uucreie nuHuM.
Tema 3.19
BUOTEXHOJIOTUA: JOCTWXEHNWS U
[TEPCIIEKTHBBI PA3SBUTHA (1/1 1)

buorexnonorus. I'emHas wuHxkeHepus. [eHeTMdecku
MOIUGUIMPOBaHHBIE oOpraHu3Mel. KioHupoBanue. OTHueckue
acIeKTbl OMOTEXHOJIOTUH.

Hemoncmpayun. CxeMmbl KIOHUPOBAHHMA W CO3JaHUsA
FeHETUYECKU MOJIU(ULIMPOBAHHBIX OPraHU3MOB.

IMPEJAMETHBIE PE3YJIBTATBI OBYUEHMUA
VYuyamuecs JOJDKHBI 3HATD:
e OmpeJeNeHue U 3a/1a4i OUOTEXHOJIOT UK,
e  METOIbl OMOTEXHOJIOTHH;
® OTHYECKHUE aCMEKThl OMOTEXHOJIOTHUYECKUX pa3padOTOK.
VYyamuecs 1071KHbI yMETh:
® OLICHMBATh 3THUYECKHUE ACTIEKThI HEKOTOPBIX
OMOTEXHOJIOTHUECKUX Pa3padoToK;
® [IOHMMAaTh HEOOXOAMMOCTH OMOTEXHOJIOTMYECKUX
UCCIIETOBaHUM IS TOBbIIEHUS () (HEKTUBHOCTH

CEIbCKOXO035ICTBEHHOTO IPOM3BOACTBA U CHUYKCHHS
ce0eCTOMMOCTH MPOAYKLIMH.

Ocnosnvle nonamus. buorexunonorus. [ eHHas HHKEHEpUS.
KnonunpoBanue. buostuka.



Meoscnpeomemnuie ceasu

Heopeanuueckas xumus. OxpaHa IpUpoOasl OT BO3ICHCTBUA
OTXOJ0B XMMHUYECKHUX IMPOU3BOJICTB.

Opeanuueckas xumus. CTpoeHne U PyHKIUH OPraHUYECKUX
MOJIEKYJI M UX MYTareHHOe JeHCTBHE.

@usuxa. PeHTreHOBCKOE U ipyrue uznydenus. [lonsatue o no3e
U3y4YeHUs U OMOJIOrMYeCKON 3aIuTe.

METANPEIMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs 10JKHBI yMETb:

e paboTaTh ¢ y4eOHUKOM, COCTABJIATH KOHCIIEKT maparpada,
CXEMBI U TaOJIHIIBL;

® pa3pabarbIBaTh INIAH-KOHCIIEKT TEMBI, UCIIOJIb3Ys Pa3HbIC
VCTOYHUKH UH(POPMAIIHIH;

TOTOBUTh  yCTHBIE  cooOmieHus,  pedeparsl
IIPE3CHTALMY HA 33JaHHYIO TEMY;

I10JIb30BATHCA IIOMCKOBBIMHU CUCTCEMAaMH HHTepHCTa.

JJUYHOCTHBIE PE3YJIBTATBI OBYYEHUSA

[IposiBneHne  4YyBCTBA  POCCUMCKOM  Ipa)KIaHCKOH
UJCHTHYHOCTH, TATPHOTH3MA, JIOOBH U YBAKCHHS K
OtedecTBy, 4yBCTBa FTOPAOCTH 32 CBOIO PoinHy;
OTBETCTBCHHOE OTHOIICHHWE K YydeOe, TOTOBHOCTh U
CIOCOOHOCTH K CaMO0OOPa30BaHHUIO;

(dbopMHUpOBaHHE MOTHBAIMU K OOYYCHHWIO W IO3HAHUIO,
0CO3HaHHOMY BEIOOpY OyyIeit mpodeccuw;
CIOCOOHOCTH CTPOHTH VH/IMBUYaJIbHYIO
00pa30BaTeNbHYI0 TPACKTOPHIO;

dopmupoBaHHE  LETOCTHOTO  €CTECTBEHHO-HAYYHOTO
MHPOBO33PCHUS;

COOJTFOICHHE ITPABUII IOBEACHHUS B IIPUPO/IE;

YMEHHE Pealn30BbIBATh TEOPETUYECKUE TIO3HAHUS Ha
MIPaKTHUKE;

CIOCOOHOCTH MPU3HABATH COOCTBEHHBIE OIUOKU U
WCIIPABIIATH HX;

YMEHHE apT'yMEHTUPOBAHHO M 000CHOBAHHO OTCTaNBATh
CBOIO TOUKY 3pCHHUS;

KPUTUYIHOE OTHOIIIEHUE K COOCTBEHHBIM TTOCTYIIKaM,
OCO3HaHWE OTBETCTBECHHOCTH 32 MX PE3YJIbTAThI;
YBOXHUTEIBLHOE U JJOOPOXKEIATSIIbHOE OTHOIIICHUE K
JIPYTUM JTIOMSIM;

YMEHHE CIYIIATh U CIBIIIATH APYTUX, BECTH JUCKYCCHIO,
OTIepHPOBATh (haKTaMHU.

Pe3zepBHoe Bpemss — 1/ 8 4.



11 KJIACC
Pazgen 1

Bun (21/38 u)
Tema 1.1

PA3BUTHUE BMOJIOTMU B 10JIAPBUHOBCKUIA
TIEPUOJI. PABOTA K. IMHHES (1/2 u)

DOBomronMs M OBOJIONMOHHOE ydeHHe. Vcropus
IBONIOUMOHHBIX  unedl. KpeammonmsmMm wu  TpanchopMH3M.
Cucrematuka Kak Hayka. 3Hauenue pabor K. Jlunaes mo
CHCTeMaTHKe PaCTeHH 1 )KUBOTHBIX. BUHAapHAas HOMEHKJIATypa.

Jemoncmpayus. Ioptpersl u 6norpaduu yueHbIX, BHECIIUX
BKJIAJl B PA3BUTHE DBOJIIOIIMOHHBIX HJICH.

NPEAMETHBIE PE3YJIBTATBI OBYUEHUSA
VYyaiuuecs I0JKHBI 3HATh:

® IIPCACTABJICHUA €CTECTBOMCIIBITATEICH ,[[O,Z[apBHHOBCKOﬁ
3IOXHU O CYHIHOCTH KHUBOU ITPUPOABI U €€ 3BOJIFOLINH;

e B3nsAbl K. JIuHHEs Ha cucTeEMy KUBOTO MUPA.
VYyamuecs 10JKHbBI yMETh:

¢ ONCHHMBATDL BKJIAA Pa3IMYHBLIX YYCHBIX B PA3BUTHUC
OMOJIOTHUN U OBOJIOIMMOHHBIX H,Z[eﬁ.

OcHnosnvie nonamusa. Isomonys. Kpearponnsm. Tpanchopmuzm.
OBomonnonn3M. CucremaTtrka. bunapHas HOMeHKIaTypa.
Tema 1.2
SBOJIIOLIMOHHAS TEOPUS K. B. TAMAPKA (1/2 4)
VY4eHue o rpajaliiy KHUBBIX OPTraHU3MOB U MTOHATHE
«ilecTHUna cymiectB». Teopust karactpod KroBbe. 3akoHbI
Jlamapka (yrpaxHeHHE U HeYTpa)KHEHUE OpPTraHOB U HAacJIeI0BaHNE

6naronpuoOpeTeHHbIX Npu3HakoB). [Ipencrasnenus Jlamapka 06
M3MEHYMBOCTHU. 3HaueHue reopun Jlamapka.

Jemoncmpayusn. Xuzup u nesrenpHocts K. b. Jlamapka.

NPEAMETHBIE PE3YJIbTATBI OBYUYEHUSA
VYuyamuecs NOKHBI 3HATh:

¢ OCHOBHBIC ITOJIOKCHUSA TECOPUUN HaMapKa.
Yyamuecs J0IKHBI YMCTh:



® OLICHMBATh 3HAYEHUE HBOJIIOLIMOHHON Teopuu Jlamapka 1
pa3BUTHS OUOJIOTHH.

Ocnognule nonamusa. 3aKoH. Teopusi. DBOTIOIUA.

HN3MeHUYNBOCTE.

Tema 1.3

IMTPEAITIOCBIJIIKHA
BO3HMKHOBEHWS YUEHUS
Y. JAPBUHA (1/2 4)

[Ipennoceuiku BO3HUKHOBEeHUsI ydyeHus Y. [lapBuHa:
JIOCTHKCHHST B obnactu €CTECTBEHHBIX u
COIIMAIbHO-9KOHOMUYECKUX HayK (KOCMOTOHHMYECKAas TEOpHs
Kanrta—Jlannaca, n#OCTHKEHHMsS B O0JIaCTU XHMMHHU, 3aKOH
eauHCTBAa opraHu3ma u cpeabsl Pynpe—CeueHoBa, MPUHIUI
koppesinuu Krobe, padotsl K. bapa, padotsr Y. Jlaiiens, paboTbl
A.Cwmurtau T. ManbTyca).

INPEJMETHBIE PE3YJIBbTATBI OBYUEHUSA
VYuyamnecs n0oKHBI 3HATh:

L4 C€CTCCTBCHHO-HAYYHBIC 1 CONUAJIBHO-OKOHOMHWYCCKUC
IpEeANOCbUIKY BO3SHUKHOBCHUS TCOPUN I[apBI/IHa.

Vuaiuecs J0KHBI YMCTh!

®  XapakTepU30BaAThIIPEANIOCHIIKABOSHUKHOBEHUS
9BOJIIOLIMOHHON TeopuH JlapBHHA.

Tema 1.4
SBOJIIOIIMOHHAA TEOPUA Y. JTAPBUHA (1/2 4)

OkcnenuuuoHHbll  Marepuan Y. JlapBuHa. VYueHue
JapBuna 06 n3MeHunBOCTU. YueHue /[apBuHa 00 UCKYCCTBEHHOM
otOope. BceoOmias  uWHIuUBUAyanbHass  M3MEHYMBOCTH U
M30BITOYHASI YUCIICHHOCTh MOTOMCTBA. bopr0a 3a cymecTBoBaHue
M ecTecTBeHHbIH 0TOOp. Bumbl OopbObI 3a CylecTBOBaHHE.
[Ipenmoceuikn  GOpbOBI 3a CYIIECTBOBAHWE W €CTECTBEHHOTO
otOopa. 3nadyenne teopun lapBuna. [loHsTHe 0 CUHTETHYECKOU
TEOPUH DBOJTIOIIHH.

Hemoncmpayusa. buorpadus . lapsuna. MapmpyTtu
KOHKpeTHbIe Haxoaku Y. J[apBrHA BO BpeMs MyTEHISCTBUS Ha
Kopabne « BUrib.



HPEAMETHBIE PE3YJIbTATbBI OBYYEHUSA
VYyamuecs 10KHbI 3HATh:

e yyenue JlapBuHa 00 HCKYCCTBEHHOM 0TOOPE;

e yueHue JlapBUHA 0 €ECTECTBEHHOM OTOOPE.
VYuyamuecs 10JKHbBI YMETh:

® OIEHUBATh OCOOEHHOCTH JOMAIIHUX KUBOTHBIX U

KYJIbTYPHBIX PAaCTEHUM B CPABHEHUU C UX TUKUMU
MpeaKaMu;
®  XapaKTepu30BaTh NPUYUHBI OOPHOBI 32 CYIIECTBOBAHNUE;

® OIpEIENITh 3HAUECHUE Pa3InYHbIX BUI0B OOPHOBI 32
CYILIECTBOBAHHUE;

® J1aBaThOIIEHKYECTECTBEHHOT0 0TOOpaKaK pe3ysIbTara
O0pBOBI 3a CYIIECTBOBAHHUE;

e ouenusarh Bkian Y. JlapsuHa B pa3BuTHe
9BOJIIOLIMOHHBIX HJIEH.

OcHnognvie nonamua. I'pynnoBas W  UHAMBUAyaJIbHAs
n3MeHUuBOCTb. MckyccTBeHHbI 0TOOp. becco3narenbHblil u
MeToardeckuii oroop. boprOa 3a cymectBoBanue. EcTecTBEHHBINH
otbop.

Tema 1.5
BU/1: KPUTEPUU U CTPYKTVYPA (1/2 )

Bun kak reHeTHuecku U30JMPOBAaHHAS CUCTEMA; PEIPOAYKTHUBHAS
M30JSIIMS ¥ ee MexaHu3Mbl. Kputepuu Buga: MopQoaorudeckuid,
(bU3HONTOTHYECKU, OMOXMMUYCCKUI, T€HETUYECKUI,
9KOJIOTMYECKU, reorpaduuecKuil.

Jemoncmpayua. T'epbapun W  JOpyrue  KOJJICKIIMOHHBIE
MaTepuaibl, WUIIOCTPUPYIOLIUE MOPQPOJOTUUECKUN KpUTEpHid
BU/JIA.

Jlabopamopuvie u npakmuueckue padbomaol

W3y4eHre u3sMEHYNBOCTH U KPUTEPHUEB BUJ1A, OTIMCAHUE BUJIOB 110
MOpP(}OIOrHuecKOMy KpUTEPHIO.

HPEAMETHBIE PE3YJIbTATBI OBYUEHUA

VYvyaiuecs 10KHbBI 3HATh:

e OIpe/eNeHNE BUA;

® KpUTEPHUH BHUIA.

VYyamuecs 10KHbI YMETh:

® ONKCHIBATH BUJBI TTO PA3IMYHBIM KPUTEPHSIM;

® pa3nMyaTh KPUTEPUU BUJIA.



Ocnosnvte nonamusa. Bun. [onynsauus. Kapuotun. I'enodonn.
Tema 1.6

TIOIYJISILIASI KAK CTPYKTYPHASI EJJUHULIA BUJIA
(1/2 u)

[lonynauroHHAsE CTPYKTypa BHJIA; SKOJOTUYECKHE U
TeHeTUYECKUE XapaKTePUCTUKH momyiasiuil. Jlemorpaduueckue
MOKAa3aTeJIM U CTPYKTYPATIONYJISIUH.

NPEAMETHBIE PE3YJBbTATHI OBYUEHUSA

VYyaiuecs 10JKHBI 3HATh:

e ompeJereHue MOonyJsaIuy;

® CTPYKTYpY HOIYJISALHUU.

VYyamuecs 10KHBI yMETh:

®  XapaKTepU30BaTh CTPYKTYPY HOMYIISIINHU.

Ocnoenvie  nonamun. llonynauusa. Jlemorpaduueckue
nokazatenu. Poxxmaemocts. CmeptHOCTh. IlosioBas ctpykTypa
nonyssiuu. Bo3pacTHas CTpyKTypa NOMmyJIsIuy.

Tema 1.7
[ONyJisAUA KAK EJUHULIA 5BOJIYOLWUA (1/1 q)

HOHy.]'IHI_II/IH — JJICMCHTApHAasA 3BOJOIUMOHHAA CAWHUIIA.
SHGMGHTaprIfI SBOHIOHHOHHLIﬁ Marepuagl MU JJICMCHTAPHOC
9BOJJIFOITMOHHOC ABJICHUC.

INPEJMETHBIE PE3YJIBbTATBI OBYUEHUSA
Yuamuecs T0KHBI 3HATD:

® CYIIHOCTh TEHETHUYECKHUX MPOIECCOB B MOMYJISIIHIX.
VYyamuecs 10KHBI yMETh:

e OOBICHATH NPUYMHBI pa3/ieleHUs] BUAOB, 3aHUMAIOIINX
OOLIMPHBIN apeasl 0OUTaHHUS.
Ocnognvie nonamus. I'enorun. I'enoponn. Genorumn.

DeMEeHTapHOE IBOJIIOIIMOHHOE SIBJIEHUE. DBOJIIOLIMOHHBIN
MaTepua.

Tema 1.8
OAKTOPHI 5BOJIIOLNUA (1/2 1)
DnemMeHTapHbIe SBOJIIOLIUOHHEBIE bakTopsI

(MyTalMOHHBII Mpolecc, H30JALUSA, MOMYISLIUOHHBIE BOJHBI,
npelid reHoB, ecTecTBeHHBIH OTOOpP). POpPMBI €CTECTBEHHOTO

oTOopa (CTaOMIN3UPYIOIINN, ABMKYIUHA, TU3pYITUBHBIHN). Buab
W3MEHYMBOCTH. Pe3epB N3MEHUMBOCTH.



Jlemoncmpayun. Xusble pacteHus] U KUBOTHBIE, TepOapuu U
KOJUIEKIIUH, TIOKA3bIBAIOIINE UHIUBUAYAIbHYIO U3MEHYHBOCTb.

Jlabopamopusie u npakmuyeckue padoomut
W3yuenne n3MEHYMBOCTH y 0COOEH OJTHOTO BUAA.

HNPEAMETHBIE PE3YJIBTATBI OBYUEHUSA
VYyamuecs TOJKHBI 3HaTh:

¢ (haKTOPBI HIBOIIOIUH.
VYyamuecs 10KHBI YMETh:

e OOBICHATH MEXaHU3MBI (DAKTOPOB IBOJIIOLINH.

Ocnognvie nonamua. daxktopsl 3BogOLMU. MyTalMOHHas
M3MEHYUBOCTb. Myranuu. Myranuonssiii npouecc. M3ossnms.
[Tonynsmronnsie BoHbL. EcTecTBeHHbIN 0TOOD. [peiid reHos.

Tema 1.9
ECTECTBEHHbII OTEOP — I'JIABHAS
JBVDKVYIIAS CUJIA SBOJIFOLIMUA (1/1 )

@opMBI  €CTECTBEHHOTO0 OTOOpa (CTAOMIM3UPYIOIINIA,
JBYDKYIINHN, T3Py THBHBIN).

IMPEAMETHBIE PE3YJIBTATbBI OBYUEHUSA
VYdarniuecs JT0JKHbBI 3HATh:
¢ (opmbl ecTrecTBeHHOTO OTOOPA.
Yuyaruecs T0JKHbI YMETh:
e pa3nuyath GOPMBI ECTECTBEHHOT'O 0TOOPA;
®  TIPUBOJMTH IIPHUMEPHI PA3IUUHBIX (POPM ECTECTBEHHOTO
otOopa.

OcHnosnvie nonamusa. J\rxymuii or6op. CTabmiIm3npyrommn
ot6op. Ju3pynTuBHBII 0TOOP.

Tema 1.10

AJIATITALIMS OPTAHU3MA K YCJIOBUAM
OBUTAHUA KAK PE3YJIBTAT JIENCTBUA
ECTECTBEHHOI'O OTBOPA

(1/2 49)

[TpucniocoOuTeNnbHBIE OCOOEHHOCTH CTPOEHUS, OKPACKU
Tela W TMOBEIECHUS JKHUBOTHBIX. IloBedeHuYecKUe amarTallii.
buoxumuueckue aganrtanuu. Du3HONOrHMYECKHE amanTallldu.
OTHOcUTENBHAS 11eTIeCO00Pa3HOCTH aJaN TAITUH.



Hemoncmpayua. WiunocTpauMu W KHBBIE pacTeHUs U
KHUBOTHBIC, rep6apHH u KOJIJICKI WU, IIOKAa3bIBarOIIne
MOp(hOIOTHUECKHEe adaNTaINH.

INPEJMETHBIE PE3YJIBTATBI OBYUYEHMUS
VYyamnuecs: 1OJKHBI 3HATD:

e iIaccU(UKAIMIO a/IaNTaIU;

®  THUIBI IOKPOBHUTEIHCTBEHHON OKPACKU U (DOPMBI, UX
3HAYEHUE [JIs1 BEDKUBAHUS,

® 0COOEHHOCTH MPUCIIOCOOUTEIILHOTO TOBEICHUS;

e 3HaueHHe 3a00THI O IOTOMCTBE I BbDKUBAHU.

VYuyamuecs 10TKHbBI YMETh:

® [IPUBOJUTH IPUMEPHI IPUCIIOCOOUTEIILHOTO CTPOCHUS 1

TIOBEJICHUS;
° gasnnanL Mopdosioruueckue, PU3n0IOrHIecKue,
MOXUMHYECKIE 1 TOBEICHUYSCKHUE alallTaIllH;
e OOBICHAITE, noyemy MPUCIIOCOOJICHUS HOCST
OTHOCHUTEJIbHBIA XapaKTep.

Ocnosnvle nousamus. Anantanus.  Mopdomornueckas
aganranua. Puznonorudeckas ajanTanug. buoxmMmmueckas
anantanusa. IloBenenueckas agantauus. [TokpoBUTEILCTBEHHAS
okpacka u hopma. MUMUKpHSI.

Tema 1.11

BUJOOBPA3BOBAHUE KAKPE3VIJIbTAT

DBOJIIOLUA (1/29)

[Iytm (cmocoObl) W CKOPOCTh BHUA000pa30BaHUS;
reorpaduueckoe u HKOJIOTUYECKOE BU1000pa30BaHHUeE.

I'eorpaguueckas 1 HKOJIOrN4eCcKast U30JISLHUA.

Hemoncmpayun.  Cxempl, WUIIOCTPUPYIOIIME  IPOLECC
reorpauyeckoro  BUA000pa30BaHUS; JKUBbIE pACTEHHS U
KUBOTHBIE, TepOapuu U KOJJIEKLMH, TOKa3bIBAIOLINE PE3YIbTAThI
MPUCIIOCOOJIEHHOCTH OpPraHU3MOB K Cpele OOuTaHus H
pe3yabTaThl BUJ000pa30BaHusl.

NPEAMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs J0JKHbI 3HATD:
dopmbI BUI000pa30BaHUSL.
VYyamuecs: J0IKHBI YMETh:
XapaKTepPH30BaTh IMPOIECC IKOJOTUUECKOTO W Teorpaduueckoro



BU1000pa30BaHusl.

Ocnosnvie  nonamua.  BunooOpasoBanue.  ['eHodon.
N3omsust.  [eorpaguueckoe BHmpooOpasoBaHHe. DKONOTHYECKOE
BUJI000pa30BaHHE.

Tema 1.12

COXPAHEHUE MHOFOOBPA3H§I BH1J10OB KAK
OCHOBA YCTOMUYUBOI'O PA3BUTUA BUOCDEPHI
(1/1 )

buonornueckuii mporpecc U OMOJOTHUYECKHUI perpecc.
[TpuunHbl BeIMUpaHus BUIOB. buonornyeckoe paznoodpasue.

HNPEAMETHBIE PE3YJIbTATBI ObYUYEHUASA
VYvyamuecs 10/KHBI 3HATD:

® IJIABHBIC HAIIPABJICHUS YBOJIIOLINY;

® IIPUYUHBI BEIMUPAHUA BUOB;

® IIyTH JIOCTHXEHUS OMOJIOrMYECKOro mporpecca.
VYyamuecs 10/KHBI YMETh:

® TepeUHCIITh (Ha3bIBaTh) MYTH TOCTUIKCHUS
OMOJIOTHMYECKOTO MTPOTpecca;

e OOBICHATH HeO6XO,I[I/IMOCTI> COXpaHCHHUA

OropazHO0Opa3us.
OcHnognvie  nonamus.  buonormdeckuili  mporpecc U
OMOJIOTUYECKH perpecc.
Tema 1.13
JOKA3ATEJIbCTBADBOJIIOL]
N1 OPTAHUYECKOI'O MHUPA
(1/2 4)

[uronornueckue u MOJIEKYJISIPHO-OMOJIOTNYECKHEe
(MOJIEKYISIPHO-T€HETUUECKHE), CPaBHHUTEIbHO-aHATOMUUECKHE
(cpaBHUTENTBHO-MOP(HOTIOTHYECKHUE), MAJIEOHTOJIOTUYECKHE,
sMOpHoIIoTHYECKHE U OHoreorpaguueckue  J10Ka3aTelnbCTBa
SBOJTIOLIMH.

emoncmpayus. Nnmroctpanuy, JEMOHCTPUPYIOLIUE
CXOACTBO  PAaHHMUX  3TaloB  SMOPHOHAIBHOIO  Pa3BUTHUS
IMO3BOHOYHBIX, MYJLDKM W JAPYyru€ HaArgAHbIE MaTCpUallbl,
WUIIOCTPUPYIOLIME AHAJOTUYHBIE W TOMOJIOTMYHBIE OpPraHbl,
PYAUMCEHTBL u aTaBU3MBbI



INPEJMETHBIE PE3YJIBTATBI OBYUEHUS
VYyamnmecss 1OJKHBI 3HATD:

® KJaccU(UKALUIO T0KA3aTEIbCTB IBOIIOIHH.

VYyamuecs 10KHBI yMETD:

® [PUBOAWUTH MPUMEPHI, JOKA3bIBAIOIIUE CYIIECTBOBAHHE

HBOJIOIIMOHHOTO MTPOIECCa, AaHATOTUYHBIX ¥ TOMOJIOTHYHBIX
OpraHoB, pYAMMEHTOB 1 aTaBHU3MOB.

Ocnosnvle nonamus. Lluronorus. MonexkymsipHasi OUOJIOTHSL.
CpaBuurenbHass aHatoMus. [laneonrosorus. buoreorpadus.
Amnanoruusbsle oprasbl. ['OMOJOrMuYHBIE OpraHbl. PyauMEHTHI.
ATaBU3MBI.

Tema 1.14 .
PA3BUTHUEIIPEJCTABJIEHUN O
[MPOUCXOXJIEHNU )KXN3HU HA 3EMIJIE
(1/2 u)

Konnenmnuu abuorenesa u 6uorenesa. Onbitel O. Peny,
JI. Cnananmanu u M. M. Tepexosckoro, ombiT JI. Ilactepa.
['mnoTe3bl CTAlIMOHAPHOTO COCTOSIHUS M TAHCTIEPMHUH.

Hemoncmpayuna. Cxemsol onbiToB @. Penu, JI. Cnanananu
nJI. [Tactepa.

HNPEAMETHBIE PE3YJIbTATBI OBYUEHUASA
VYuyamuecs N0KHBI 3HATh:

¢ CYHMCCTBYIOIIUE I'MITOTE3BI IPOUCXOXKICHUS ) KU3HU Ha 3emie.
Yyamuecs J0IKHBI YMCTh:

e 00OCHOBBIBATh CIIPABEJIMBOCTD UM HECOCTOSATEIBHOCTD
OT- ACJIbHBIX TUITIOTE3 MPOUCXOKACHUAKNUIHU.
OcHnosnvile nonamus. Abuorenes. buorenes. Ilancnepmusi.
Teopust cTalnOHAPHOTO COCTOSTHHUSL.

Tema 1.15
COBPEMEHHBIE ITPEJACTABJIEHU A
O BO3HMKHOBEHWU XX13HU (1/2 q)

Oprannyeckuii MHp Kak pe3yiabTaT  HBOJIOIHH.
BosHukHOBEHHE W pa3BUTHE >KU3HH Ha 3emie. XUMUYECKUH,
npenouosornueckuii (teopust akamemmka A. M. Omapuna) u
OMOJIOTMYECKHUI dTambl pPa3BUTHS JKUBOM Marepuu. Teopus
6uomnonsa.



Jemoncmpayusa. CxeMbl BO3HUKHOBEHHS  MEMOpaHHBIX
CTPYKTYP ¥ OJTHOKJICTOYHBIX 3YKAPHOT.

NPEAMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs 10JKHBI 3HATH:
e Teopulo akareMuka OnapuHa;
® TEopuIo OMOII033a.
VYyaiuecs 10JKHBI YMETh:
® ONHUCBHIBATH  MpOIECC  BO3HUKHOBEHHUS  KOAIEpBATOB,
NpOOMOHTOB, MEMOpPAaHHBIX CTPYKTYpP, OJHOKJIETOUHBIX
MIPOKAPUOT U FYKApHUOT.
Ocnosnvle nonamusn. buonodrs. Koanepsar. IIpoOuoHT
(TpoTOOHOHT).

Tema 1.16
PA3BUTHE
JKU3HU HA
3EMIJIE (2/4 4)

PasButne ku3Hm Ha 3emiie B aApXEUCKYl0 U
MpOTEpO30MCKYI0 d3pbl. llepBeie cieapl XKU3HU Ha 3emie.
[TosiBmeHne BceX  COBPEMEHHBIX THIIOB  OECIO3BOHOYHBIX
#&UBOTHBIX. [IepBble xOpioBbIe. Pa3BUTHE BOAHBIX PACTEHHUIA.

PazButue xxu3Hu Ha 3emiie B najneo3ouckyro 3py. [losBnenue u
ABOJIIOLUS CYXONYTHBIX pacTeHui. I[lamopoTHHKH, CeMEHHbIE
MaropoTHUKH, TOJOCEeMEHHbIE  pacTeHus. Bo3HUKHOBEHHE
MO3BOHOYHBIX: PHIOBI, 36MHOBO/IHBIE, TPECMBIKAIOIIIHNECS.

Pa3Butue xu3HM Ha 3emiie B ME3030MCKYI0 M KailHO30MCKYIO
opbl.  [losiBnenne W pacnpocTpaHeHHE MMOKPHITOCEMEHHBIX
pacteHuii. BO3HUKHOBEHME NTUL U MiIeKonTUTaronux. [losBiienue
U pa3zButHe npumMaroB. [losiBieHne yenosexa.

Hemoncmpayun.  Penponykumm  kaptuH 3. bypuana,
oTpaxarimux (ayHy u Gaopy pasIM4HbIX 3p U NEPUOIOB; CXEMBI
pa3BUTHA LAPCTB JKUBOU NpupoAbl; OKaAMCHCIIOCTHU, OTIICYATKU
pacTeHMi B JAPEBHHUX MOpoaax. MoJEnn CKEJIEeTOB YeJIOBEKa U
II0O3BOHOYHBIX )XMBOTHBIX.

NPEAMETHBIE PE3YJIbTATBI OBYUYEHUSA

VYyamuecs IO KHBI 3HATE:

(] paSBI/ITI/Ie JKHNBOTHBIX U paCTeHI/Iﬁ B paanqHLIe nepnomﬂ
CYIIIECTBOBaHUS 3€MJTH.



anmuec;l AOJIKHBI YMCTb!

¢ [ICPCUUCIIATH B XPOHOJOTHUYCCKOM MOPAAKE 3PbI
ICOXPOHOJIOTHUYCCKOU IIKAJIBI;

® XAapaKTCpU30BATL 3TAIlbl PA3BUTHA JKHBOM IIPUPOIRI;

®  ONUCHIBATH PA3BUTHUE )KU3HU HA 3eMJIE B PA3JIUYHBIE IPHI.
Ocnoenwte nonamusa. JoH. Dpa. [lepuon.

Tema 1.17
[UITIOTE3LI ITPOUCXOXIEHW A
YEJIOBEKA (1/1 1)

AHTpoOMoreHes3 u ero JIBKyIue cuisl. [IpencraBinenus
O TIPOMCXOK/ICHUU YEJIOBEKA B PAa3HbIC MEPUOJBI UCTOPUHN HAYKH.

NPEAMETHBIE PE3YJIBTATBI OBYUEHUSA
VYyaiuuecs I0JKHBI 3HATh:

¢ JBHXYHIUC CUJIBIAHTPOIIOI'CHE34a.
Yuyamnuecs J0JKHBI YMCTh:

®  XapaKTepU30BaTh POJIb PA3IUYHBIX PAKTOPOB B
CTaHOBJICHUH Y€JIOBEKA.

OcHoeHble NOHAMUA. AHTpOHOFGHG& I[BI/I)KYH_II/IG CHJIBI
AHTPOIIOI'CHE3a.

Tema 1.18
I[TOJIOKEHUE YEJIOBEKA
B CUCTEME XXMBOTHOI'O MUPA (1/2 4)

IIpoucxoxaeHue denoBexka. MecTo 4enoBeka B KUBOU
npupoze. CucremMaTndeckoe nosnokenue Buga Homo sapiens B
cUCTEeME JKMBOTHOrO Mwupa. I[Ipu3Hakm M CBONCTBaA 4YeEJIOBEKa,
MO3BOJISIOIIAE OTHECTH €ro K pPa3jIu4HbIM CHCTEMaTHYECKUM
IpyIIaM HapCTBaKUBOTHBIX.

HNPEAMETHBIE PE3YJIbTATBI ObYUYEHUSA
VYuyamuecs N0KHBI 3HATh:

® CHUCTEMATHUYCCKOC ITOJIOKCHUC YCIIOBCKA B CUCTEME
OpPraHn4e€CcKoro Mmpa,

e 0COOEHHOCTH YeJI0BeKa KaK OMOJIOTHUE€CKOTO Buaa.
Yyamuecs J0IKHBI YMCTh:
¢ BBIABJIATH IPU3HAKHW CXOACTBA U PA3JIMYUSA B CTPOCHUU U



IIOBCACHUHU ) KUBOTHBIX K YCJIOBCKA.

Ocnoenule nonamusa. Xopaossie. Miekonuraronue. [Ipumarsi.
PynumeHnThl. ATaBU3MBI.

Tema 1.19
DBOJIIOIMA YEJIOBEKA (1/2 1)
Craguy SBOJNIOIMHM YENOBEKA: MPUMAThl — TIPEIKU

YEJIOBEKA, aBCTPAIONUTEK, YEIOBEK YMEIIbIM, JPEBHEUIIIMN YEN0-
BEK, IPEBHHI YEJIOBEK, [IEPBbIE COBPEMEHHBIE JIFO/IN.

INPEAMETHBIE PE3YJIBTATBI OBYUEHMUS
Yuyamuecs n0OJKHBI 3HATh:

® STalbl CTAHOBJICHUS YEJI0BEKa KaK OMOJIOIMYECKOI0 BUAA.
VYyamuecs 10KHBI yMETh:
® [IEPEUUCIATH B XPOHOJIOTMYECKOM IMOPSIIKE ITaIbI
CTaHOBJICHUS Y€JI0BEKa KaK OMOJI0rMYECKOr0 BUJA.
OcHognvie nonamus. [Ipuonuteku. ABCTPAIOIUTEKH.

Apxantpomnsl. [TaneoanTponbsl. HeoanTporsl.
Tema 1.20
YEJIOBEYECKUE PACHI (1/2 4)

[MonynsiunonHast  cTpykTypa Buaa HOmMo sapiens;
YCIIOBCUCCKHEC packsr; pacooOpa3zoBaHuE; CIMHCTBO
npoucxoxaeHus pac. IlpucnocoOutenbHOEe 3HAYEHUE PACOBBIX
IIPU3HAKOB. BuoBoOe €IMHCTBO Y€I0BEYECTBA.

NPEAMETHBIE PE3YJIBTATBI OBYUEHUSA
Yuamuecs T0KHBI 3HATD:

® OIpEJEIICHNE MOHATHS «pacay;

® XapakTepHble IPU3HAKU OOJIBIIUX pac.

VYyamuecs: T10JKHbBI yMETb:
e 000CHOBBIBATH BUJJOBOE €IMHCTBO YEJIOBEUECTBA.
Ocnognvie nonamusa. Paca. bonpmas paca. Manas paca. Hanus.
Meostcnpeomemmnuwie ceasu
Acmponomusa. Opranusanus IaHeTHBIX cucteM. CosHedHas
cUCTeMa; ee CTpykTypa. Mecro miaHers! 3emsst B CoslHeUHOU
CUCTEME.

Hcmopusa. Kynbtypa 3anagnoit EBpons! konna XV —nepBoit
nosioBuHbl XVII B. Kynbtypa nepsoro nepuoga HoBoit uctopum.
Benukue reorpaduueckne OTKpbITHS.



Okonomuueckas eeocpaus  3apybexdCHbIX  CMPAH.
Hacenenue mupa. I'eorpacdust HaceneHust Mupa.
Qusuueckas ceoepagus. VIcToprsi KOHTHHEHTOB.

METANPEIMETHBIE PE3YJIbTATbBI OBYUEHUA

Vuaniuecs AOJIKHBI YMETh!:

® HCIIOJIb30BAaTh I/IH,HYKTI/IBHHI‘/'I n HCHYKTHBHBIﬁ IIOAXO/bI
IIpU U3YUYCHUHN KPYIIHBIX TAKCOHOB,

e 00001IATh U ACaTh BHIBOJIBL;
e paboTaTh C IOMOJHUTEILHBIMU HCTOYHUKAMK HH(POPMAIINH;

2
® IIPCACTABJIATH MAaTCpUaJl, UCIIOJIB3YySA BO3MOXKHOCTH
KOMITBHOTCPHBIX TEXHOJIOTHA.

Pa3nen 2
Ikocucrema (12/24 q)

Tema 2.1
OPI'AHU3M U CPEJIA. OKOJIOT MYECKHUE
OAKTOPBI (1/24)

Opranusm u cpena. DakTopbl cpenbl OOWTAHHS.
Knaccudukanus sxonorndeckux (aktopoB. BiusHue dakTopos
cpensl Ha opranusMm. [Ipenensl BRIHOCIUBOCTH. 30HA ONTUMYyMa,
30Ha yrHeTeHus. OrpaHuyuBarommil ¢pakTop. 3aKOH MUHUMYyMa
JInbOuxa. Dxomornyeckas HUIIIA.

Hemoncmpayusa. Harnsanaele MaTepuaisl, J€MOHCTPUPYIOIINE
BIIMSIHUE (PAKTOPOB CPEIbl HA OPTaHU3M.

NMPEAMETHBIE PE3YJIBTATBI OBYUEHUSA
VYyamuecs: JOJHKHBI 3HATh:

OmnpeAeIeHUs] TOHATUI «IKOJIOTUsD), «Cpella OOMTaHUS»,
«OTpaHUYUBAIOIINI (HaKTOP»;

IpeaMeT U 3a7a4y 3KOJIOT MU KaK HayKH;

3aKOH MMHHUMYMa JInOuxa;

KJ'IaCCI/I(I)I/IKaI_II/IIO 9KOJOTHUYCCKUX (I)aKTOpOB.
Yyamuecs qJ0IKHBI YMCTh:

e iIaccu(UIUPOBATH IKOJIOTHUECKHE (DAKTOPBHI.

Ocnosnvle nouamusa. Oxonorus. Oxocuctema. Cpena
obutanusi. Dxonmornyeckuit ¢akrop. [Ipemensl BBIHOCTUBOCTH.
OrpannunBaromuii Gpaxtop.



Tema 2.2
ABUOTHUYECKUE ®AKTOPLI CPE/IbI (1/2 1)

®DakTophl cpeibl OOUTAHUS M TPUCIOCOOJICHUS K HUM
KUBBIX OpraHu3MoB. AoOuortudeckue (akTopel cpeabl. Ponb
TEMIIepaTypbl, OCBEIICHHOCTH, BIQXKHOCTH U JPYTHX (PaKTOpOB B
KHU3HEIEATEIIbHOCTH COOOIIECTB M OPraHU3MOB.

HNPEAMETHBIE PE3YJIBTATBI OBYUEHUSA

Yyamunecs nOJKHBI 3HATh:

e BaxHelmme abuornyeckue pakTopsr,

e BIMIHHE aOMOTHYECKHUX (PAKTOPOB HA OPTaHH3M;

®  QJanTalMy OPraHU3MOB K Pa3IMYHON HHTEHCHUBHOCTH
abMOTHYECKUX (haKTOPOB.

VYyaiuecs 10JKHBI yMETh:

®  XapaKTepu30BaThBIUSIHHE A0NOTHYECKHX (DaKTOPOBHA
OpraHu3M;

® ONUCHIBATH MPHUCIIOCOOICHUSI OPTaHU3MOB K Pa3IUYHON
MHTEHCUBHOCTU aOMOTHYECKUX (DaKTOPOB CPEIbI;

® [IPUBOJUTH IIPUMEPHI aJANTALlUA OPTaHU3MOB K
Pa3IMYHON HHTEHCUBHOCTH a0MOTHUYECKUX (DAaKTOPOB.

OcHosHble nonamus. Adnotndeckre GakTopbl. ATanTamu.
doroneproau3M. bruoorndeckue puTMBI.

Tema 2.3

BUOTUYECKHUE ®AKTOPLI

CPEIBI (1/2 4)

Bbuotnueckue bakTopbI Cpepbl. ®opmbl
B3aHMMOOTHOIIIEHHIT MEXIy  OpraHu3MamH. ITo3suTuBHEIE
OTHOIIIEHUS — CHUMOHO3: MYTYau3M, KooTmeparus,

KOMMEHCAIU3M. AHTHOMOTHYECKHE OTHOIICHUS: XHUIIHUYECTBO,
Mapa3suTu3M, KOHKypeHIMs. HeWTpaibHble OTHONIEHUS —
HEUTPaAIU3M.

Memoncmpayua. Ilpumepsl cumOno3a  NpeAcCTaBUTENCH
Pa3IMYHBIX [IAPCTB )KUBOU MPUPOIBI.

NPEAMETHBIE PE3YJIbTATBI OBYUYEHUSA

VYyamuecs T0KHBI 3HATE:
®  OIpe/eNICHHE MOHITHS «OUOTHIECKUE (PAKTOPHI CPEIbI»;



¢ (opMBI B3aMMOOTHOIICHUH MEX 1Y OpraHU3MaMH.
VYyamuecs A0IKHBI yMETb:
e kJjaccu(uUpoBaTh (POPMBI B3AUMOOTHOILICHHH MEXKTY
Opranv3Mamy;
®  XapaKTepU30BaThPA3INUHbIE CHMOUOTHYECKHE U
aHTUOMOTHYECKUE B3aUMOOTHOILIEHHS OPraHU3MOB;
® [IPUBOAUTH IPUMEPHI CUMONO03a 1 aHTHOMO03a.
Ocnoenvie nonamusn. buornyeckue paxropsl. [lapazuruzm.
XumanyectBo. Konkypenmus. CuMOnos.
Tema 2.4
CTPYKTYPA ODKOCUCTEM (1/2 u)

EcTtecTBennnIe COO6H_ICCTBa KHNBBIX OpraHnu3MoB.
buoreoneHo35I. KommoneHTEI 6I/IOFeOL[eH030BZ IMPOAYLCHTHI,

KOHCYMEHTBI, PEIYyLEHThl. buoleHo3bl: BUIOBOE pa3sHOOOpasue,
IUIOTHOCTh MOMYJALK, GMoMacca.

HNPEAMETHBIE PE3YJIbTATBI OBYUYEHUASA
VYyamuecs 10JKHBI 3HaTh:

e OmpeeNICHUS MTOHITHHN «IKOCUCTEMAY, KOMOLIEHO3Y,
«OHOTe01IEHO3Y;

® CTPYKTYPY M KOMIIOHEHTbI 3KOCUCTEMBI U OMOT€OLIEHO034;

¢ (YHKIMU KOMIIOHEHTOB3KOCUCTEMBI.

VYyamuecs 10JKHBI yMETb:

®  pa3nMyaTh IPOAYLEHTHI, KOHCYMEHTBI U PEAYLIEHTBI;

®  OIHUCBIBATH IKOJIOTUUECKHE CUCTEMBI, OMOLIEHO3bI U

OMOTreOICHO3BI.

Ocnognvienonamusa. Jxocucrema. buonenos. buoreoneHos.

[Iponynentsl. KoncymeHTsl. PenynieHTEL.

Tema 2.5
I[MTMIIEBBIE CBA3U. KPYT'OBOPOT BEHIECTB
N TTOTOK SHEPTUUM B OKOCUCTEMAX (1/2 1)

I[lenu wu cern mnuraHus. Tpoduueckue YpOBHHU.
OKOJIOTMYEeCKHE MUPaMUAbI: 4YWcel, OHOMacchl, HHEPIHUH.
KpyroBoport BeliecT v SHEPTUU B IKOCHCTEMAX.

Hemoncmpayus. Cxembl, WITIOCTPUPYIOIINE MHUILEBLIE LIETIH U
CETH, SKOJIOIMYECKHE NMUPAMMIbl U KPYrOBOPOT BELIECTB U IO-
TOK YHEPIHH B SKOCHUCTEMaX.



HNPEAMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs: TOJKHBI 3HATh:

® OMNpEJCIICHUS TOHSATUN «IHILEBasi LEMb», IHUIIEBas CETbY,
® «TpoUYECKUN YPOBEHbY;

e KiIACCU(UKAIMIO MUIIEBBIX IICTICH.

VYyamuecs 107KHBI yMETD:

®  COCTaBIIATH MPOCTEHUIITNE MTUIICBBIC IICTIH;

® ONKCHIBATH OMOJIOTUYECKUN KPYTOBOPOT BEIIECTB.
Ocnosuvle nouamusa. Ilumesas 1nens. Ilumesas ceTs.

Tpodudeckuii ypoBeHb. KpyroBopoTt BEUIECTB ¥ MMOTOK SHEPTHUU B
9KOCHUCTEMAX.

Tema 2.6

MIPUYMHB] YCTOMYNBOCTH 1 CMEHEI
DKOCHUCTEM (1/2 u)

N3menenue COOOLIECTB. CmeHa 3KOCHUCTEM.
JlnHamMu4yeckoe paBHOBECHE.
IKcKypcuu

EcrecTBennbie (mpupoaHBIE) IKOCUCTEMBI (JIEC, JIYT, BOJIOEM U
T. JI.) CBO€Y MECTHOCTH.

INPEJMETHBIE PE3YJIBbTATBI OBYUEHUSA
Yuamuecs T0KHBI 3HATD:

® [IPUYHUHBI YCTOMYUBOCTH U CMEHBI SKOCUCTEM.
VYyamuecs 10KHBI yMETh:

® PUBOAUTH IPUMEPHI CAMOPETYIIALINU, CMEHBI IKOCHCTEM.
Ocnoenvie nonamusa. CMeHa DKOCUCTEM. YCTOHYMBOCTH
sKOCcUCTeM. JIMHAMUYECKOEe PAaBHOBECHE.

Tema 2.7
BJIMSTHUE YEJIOBEKA HA DKOCUCTEMEI (1/2 u)

DKOJIOTUUECKUE HapyIIeHUsI. ATPOLIEHO3bI.
IKcKypcuu

HckyccTBeHHBIE SKOCUCTEMBI (MTapK, CKBEp, caj, Mojie U T. 1.)
CBO€II MECTHOCTH.

NPEAMETHBIE PE3YJIbTATBI OBYUYEHUSA
VYuyamuecs 10IKHBI 3HATh:



® OIpeJeeHue MOHATHS «arPOLIEHO3Y;

® 0COOEHHOCTHU CYLIECTBOBAHMS arpoLI€HO30B.
VYwyamuecs 10KHBI yMETh:

® [IPUBOJUTH NIPUMEPHI ATPOILICHO30B.
OcHnosHnvle nonamus. ArporeHos.

Tema 2.8
BUOC®EPA — I'JTOBAJIBHA I DKOCUCTEMA (1/2
4)
buocpepa — xuBas oGonouxa miaaHeTsl. CTpykTypa

6uocdepsl. KommonenTsl Onocdepsl: )KkuBoe BEIIECTBO, BHIOBOK
cocTas, pa3HooOpasue U BKJIaJ B OMomaccy; OMOKOCHOE M KOCHOE
BemiecTBo ouochepsl (B. U. Bepraackwuii). Kpyropopot BemiecTs B
npupoe. ['panuiipl 6uocdepsl.

Hemoncmpayun. Cxembl, WUIIOCTPUPYIOIIUE CTPYKTYpy |
rpaHuIlbl Ouocdepsl.

NPEAMETHBIE PE3YJIBTATBI OBYUYEHUSA

VYuamuecs: 1OKHBI 3HATE:
e OmnpeJeIeHue MOHITHS «Onocdepay;
® CTPYKTYPY M KOMIIOHEHTBI OHOC(EPHI,
e TpaHullbl bnochepsl.
VYyamuecs 10TKHbBI YMETh:
® IPUBOJUTH IPUMEPHI PA3INYHBIX BEIIECTB OUOChEphI
(’KMBOT0, KOCHOTO, OMOKOCHOT0,0MOT€HHOT0);
®  XapaKTepu30BaTh OMOMaccy 3eMii, OMOIOTUYECKYIO
MTPOTYKTUBHOCTb.
Ocnosnvle nonamusa. buocdepa. )Kusoe BeniectBo. KocHoe
BeIeCcTBO. brokocHoe BelecTBO. broreHHoe BeIecTBO.

Tema 2.9

POJIb XXUBbIX
OPI'AHU3MOB B
BUOC®EPE (1/2 u)

Posb sxuBoro BemectBa B Onocgepe. KpyroBopot Bos 1
yriepoja B Ouocdepe.



NPEJIMETHBIE PE3YJBbTATHI OBYUEHUSA
VYuamuecs T0KHBI 3HATh:

® KOMIIOHEHTHI )KMBOT'O BEIIECTBA U €T0 (DYHKITHH.
VYyamuecs 107KHBI yMETD:

®  OMNHKCHIBATH POJIb KHUBOTO BelecTBa Onochepsr;

®  ONUCHIBATH OMOJIOTUYECKUI KPYTOBOPOT BEIIECTB.
OcHnosnvile nonamus. KpyroBopot BeIIecTs.

Tema 2.10
BUOC®EPA 1 YEJIOBEK (1/2 u)

[Ipsimoe 1 KOCBEHHOE BIMSIHHME YelloBeKa Ha Ouocdepy.
[Ipupoansie pecypcbl U UX HCIONb30BaHHE. AHTPOIIOTE€HHBIE
dakTopbl BO3AEUCTBUSA Ha OMOLIEHO3bI (POJb YelOBEKa B MpHU-

pozie); TOCICICTBUS XO3SIWCTBCHHOH JEATEIBHOCTH 4YeJIOBEKa.
Hoocdepa.

NPEAMETHBIE PE3YJIBTATBI OBYUEHUSA
VYuyarmuecs 10JKHbI 3HATh:
® aHTPOIIOTE€HHbIE PAKTOPHI;

® XapakTep BO3JICUCTBUS Ye0OBeKa Ha Ouocdepy.

Yyamuecs J0IKHBI YMCTh:

e T[PUMEHSITh HA TMPAKTUKE CBEACHUS O BO3MOXKHBIX
MOCJICACTBUSX BIMSHHUS XO3SHCTBEHHON JIEATEIBHOCTH
4eJoBeKa Ha Ouocgepy.

Ocnosnvle nonamusa. Autpornorernsie pakropsl. Hoocdepa.

Tema 2.11

OCHOBHBIE 5KOJIOI'MYECKHUE
[TPOBJIEMbI COBPEMEHHOCTHU
(1/2 9)

AHTponoreHHoe BIMsIHUE Ha aTMocdepy u ruapocdepy.
Opo3us noussl. [ [pupogHbie pecypehbl v X HCIIOJIb30BaHHUE.
Jlabopamopnusie u npakmuyeckue padomaol

AHanus ¥ olieHKa MOCJIEICTBUN NEITEILHOCTH YEJIOBEKA B DKO-
CHUCTEMAX.



NPEJMETHBIE PE3YJIbTATbBI OBYUYEHMU S
VYyamuecs 107KHbI 3HATH:
® XapakTepBO3JcHCTBUsAUCIOBEKaHAATMOChEpyH
ruapochepy;
® UCTOYHHUKH 3arpsi3HEHUs aTMOCc(hepbl U THIPOCHEpHI;
e HeHcuepraeMble U UCUEPIIaeMbIe IPHUPOJTHBIC PECYPCHI.
VYuammecs T0KHBI yMETh:
® OICHMWBAaTh MEPCIEKTUBBl BIUSHHUA  XO3SHCTBEHHOU
JeSTEeIbHOCTH YeJIOBeKa Ha Ouocepy U MpOrHO3HPOBATH
MOCJIEACTBUS XO3IHCTBEHHOH JIESITEITbHOCTH YEIOBEKa.
OcHnoenbvie nonamus. 3arpsi3HeHue aTMoc(epsl U TUAPOCEPHI.
Opos3ust nouB. Kucnorusie noxau. [lapaukoBslid 3¢ dext. Dko-

Joruyeckas karactpoda.
Tema 2.12
IIYTU PEHIEHU A DKOJIOTMYECKUX I[TPOBJIEM
(1/2 9)

[IpoGneMbl  palMOHANBHOTO  MPUPOJOIOJIB30BAHNUS,
OXpaHbl IPUPOJIBL: 3AIUTA OT 3arpsA3HEHU, COXpaHEHHE 3TAIOHOB
U MaMATHUKOB IIPUPO/IbI, 0OecreueHue MPUPOIHBIMU pECypcaMu
HaCEJICHUs IUTAHETHI. OcHOBBI paloHaIbLHOIO
IIPUPOJIONIOIB30BAHHUS.

emoncmpayua. KapTbl 3amoBeJHBIX TEPPUTOPUN HaIIEH
CTpaHBI.

Jlabopamopuvie u npakmuueckue pabomsut

AHanu3 M OlLeHKa TIJI00aJbHBIX SKOJIOTMYECKHX MpoOieM u
IIyTE€H UX pELICHUS.

HNPEAMETHBIE PE3YJIbTATBI OBYUEHUASA
VYuyamuecs N0KHBI 3HATh:

e  CcriocoOBI U METO/AbI OXPaHbl IPUPOIBI;

®  CMBICJI COXPaHEHHsI BUJIOBOT'O pa3HOOOpa3us;
® OCHOBBI PallMOHAJIBLHOIO [IPUPOIOIIOIB30BAHNS,
[ ]

3aI0BEJHUKH, 3aKa3HUKH, HALIMOHAJIbHBIE NTAPKH,
Kpacnyro kHury.



VYyamuecs 10KHBI yMETh:

IMPUMCEHATH Ha IIPAKTUKE CBCACHUA O I7100aabHBIX
9KOJIOTHYCCKHX npo6neMax U IIYTAX UX PCIHICHUS.

Ocnosnvle nonamua. OxpaHa npupoasl. PammonansHoe
MPUPOIONOJIb30BAaHUE. 3anoBEAHUK. 3aka3HuK. HanuoHanbHbIN
napk. Kpacnas kuura.

Mesricnpeomemmnie ceasu

Heopeanuueckaa xumusa. Kucnopon, cepa, azor, ¢ocdop,
yIJeposl, HMX XHMHUYecKue cBoWcTtBa. OXxpaHa mnOpupoabl OT
BO3JICUCTBUSI OTXOJ0B XUMUUYECKHUX MMPOU3BO/ICTB.

Duzuueckasn eeoepaghus. Kimmar 3emin, KiIuMaTHYecKast
30HAJIBHOCTb.

Qusuka. [ToHsTHE 0 103€ U3TYYEHUS ¥ OMOIOTUYECKOM 3allUTe.

METANPEIMETHBIE PE3YJIbTATbBI OBYUEHUA

VYyamuecs 10KHbI yMETh:

paboTats ¢ yueOHUKOM, COCTABIIATH KOHCIIEKT maparpada;
pa3pabaTbIBaTh IJIAH-KOHCIIEKT TEMBbI, UCIIO0NIb3Ys pa3HbIe
VCTOYHHUKH UH(OPMAIIHH;

TOTOBUTH YCTHBIE COOOIICHUS U pedepaTsl Ha 3aJaHHYIO
TeMYy;

I10JIb30BaThCs IONCKOBBIMU ccTeMamu MHTepHeTa.
JIMUHOCTHBIE PE3YJIBTATBI OBYYEHUA

IIposiBneHne  4yBCTBA  POCCUHCKOM  I'pakIaHCKOU
UJEHTUYHOCTH, TMaTPUOTU3MA, JIIOOBU M YBAXKEHUS K
OteuecTBy, 4yBCTBa rOpAOCTH 3a CBOIO PoiuHy;
OTBETCTBEHHOE OTHOLIEHHE K yuebe, TOTOBHOCTb U
CIOCOOHOCTh K CaMOO0OPa30BaHUIo;

dhopMupoBaHHEe MOTHBALIMM K OOYUYEHUIO W TIO3HAHUIO,
O0CO3HAaHHOMY BBIOOpY OynyIIe mpodeccun;
CIIOCOOHOCTh CTPOUTH VHUBUTyaJIbHYIO
00pa3zoBaTeNbHYIO TPAEKTOPHIO;

(bopmupoBaHue LIEJIOCTHOTO €CTECTBEHHO-HAYyYHOT'O
MHMPOBO33PEHUS;



COOJIOZICHHE TPABWII IOBEACHHUSI B TIPUPO/IE;

YMEHHE PEalIn30BhIBATh TECOPETHUECKUE TO3HAHU S HATIPAKTHKE;

CITOCOOHOCTH ITPU3HABATH COOCTBEHHBIE OIMMOKH U UCTIPABIIATH HX;

YMEHHUE apTyMEHTHPOBAHHO M1 000CHOBAHHO OTCTAMBATh CBOIO TOUKY 3PEHHS,;

KPUTHYHOC OTHOLICHUC K CO6CTBCHHBIM IMOCTYyIIKaM, 0OCO3HAaHNEC OTBETCTBCHHOCTH 3a UX PC3YJIbTAThI;
YBOKUTEIHLHOE U IOOPOKEIATEIIPHOE OTHOIICHUE K IPYTUM JTIOIISIM;

® yMEHHE CIIyIIaTh ¥ CIBIIIATH IPYTUX, BECTH JUCKYCCHIO, ONIEPHUPOBATH (DaKTaMH.

Pe3epBHoe Bpemsi — 2/8 4.



IMoypouno-TemaTuuyeckoe mianuposanue 10 kiace (1 BapuanT, 14 B Hexes10)

Ne Koa-Bo KoJa-Bo
ypoka Ha3Banue pa3nesnoB u Tem JacoB JlaGopaTtopHbie IKCKypCcHH IIpoBepounsbie Pedeparsl
padora padoThI
1. BBenenue 1
BuoJsorns kak Hayka. MeToabl HAYYHOT 0 3
NMO3HAHUS
2. | Kparkas ucropus pa3BUTHsI OMOJIOTHH 1
3. | CymHOCTb KHU3HU U CBOWCTBA KUBOTO 1
4. YpoBHM OpraHu3aluy )KMBOM Matepun. MeToabl 1
Ounonoruun
Kierka 11
5. | Ucropus uzydyenus knerku. Knerounas teopus 1
6. XUMUYECKUN COCTaB KJIETKU 1
7. Heoprannueckue BemecTa KIETKH 1
8. Opranunyeckue emrectBa. OOmas 1
XapakTepUCTUKa. JIMmusl
9. | Opranunueckue BeniecTBa. YrieBobl. benku 1
10. | Oprannyeckue BemecTBa. HykiienHOBbBIE KMCIOTHI 1
11. | Oykapuotuueckas kietka. Lluroniasma. 1 1
Opranouasl. Jlabopatopnas padora Nel
«[IpuroroBiieHue U oNMMcaHNe MUKPOIPENapaTOB
KJIETOK PACTCHHI»
12. | KierouHoe sipo. XpOMOCOMBEI. 1
13 [IpokapuoTtnueckas kinerka. JlaboparopHas 1 1

pabota Ne2 «M3yueHune KieTok OakTepuii Ha




TOTOBBIX MUKpOIIpenapaTax»

14. Peanu3zanus HaciencTBEHHOW H(OPMAIIUY B 1
KJIETKE
15 Hexknerounas ¢popma KU3HH: BUPYCHI 1

Opranuzm 19

16. | Opranusm — enuHoe 11enoe. MHOTOOOpazue 1
OpPTaHW3MOB.

17. | OOGmeH BelecTB U MPEBpaIllCHUE SHEPTHH. 1
DHepreTudeckuii oOMeH

18. | I[Inactuueckuii ooMeH. doTocuHTE3 1

19. | Henenwue knetku. Muto3. JlabopatopHas pabora 1
No3 «M3yueHue MUTO3a B KJIETKaX KOPEIIKa JIyKa
(BUpTYyalbHO U/MITU HAa TOTOBBIX IIperaparax)»

20. | PasamHOXeHue: Oecronoe u mojoBoe 1

21. | Ob6pazoBaHue NOJOBBIX KIETOK. Meiio3 1

22. | OmiogoTBopeHue 1

23. | UeauBHIyaabHOE pa3BUTHE OPTaHU3MOB 1

24. | OHTOreHe3 uenoBeka. PenmpoaykTuBHOE 310pOBbE 1

25. | 'enernka — HayKa O 3aKOHOMEPHOCTSIX 1
HACJIEICTBEHHOCTH U U3MEHYHUBOCTH.
I". Menaenb — OCHOBOIIOJNIOKHHUK T€HETUKU

26. | 3aKOHOMEPHOCTH HACJICIOBAHUSI. 1
Monorubpuanoe ckpemrbanue. JlabopatopHas
pabota Ned «Pemenue 3agad Ha MOHOTHUOPHIHOE
CKpEIIUBaHUE)»

27. | 3aKOHOMEPHOCTH HacjeaoBaHus. JuruopuaHoe 1

ckpeuuBanue. JJaboparopHas padora Ne5
«Pemienue 3a7a4 Ha TUTHOPUHOE CKPEIIMBAHUE)»




28. | XpoMOCOMHAs TEOPHsI HACJIEACTBEHHOCTH. 1 1
JlaGopaTtopHnas pabota Ne6 «Pemenue 3amay Ha
CIICTUICHHOE HACTIIOBAaHUE TIPU3HAKOBY
29. | CoBpeMeHHBIC NPEJCTABICHUS O TEHE U TEHOME 1
30. | I'eneruka nmona. JlabopaTopHas padora Ne7 1 1
«Pemrenue 3a7a4 Ha CLETIIEHHOE C TIOJIOM
HACJICJIOBAHHUE TTPU3HAKOB)»
31. | U3sMeHuYuBOCTE: HACJIEACTBEHHAS U 1 1
HeHacnefcTBeHHas. Jlaboparopuas padora Ne§
«3yuenue MoanpuKalMOHHOW U3MEHYUBOCTH Ha
IIpUMEpPE paCTEHUN
32. | 'enernka u 310pPOBBE YETIOBEKA 1
33. | Cenekuus: OCHOBHBIE METOBI M JOCTHKEHUS 1
34. | BHOTEeXHOMOTHUS: TOCTHKEHUS U TIEPCIIEKTUBBI 1
pa3BUTHUA
Hroro 3a roxa: 34 8
Peseps 1
IMoypouHo-TemaTHuyeckoe manuposanue 11 kiace (1 BapuanT, 14 B HexelIio )
Ne Koa-Bo KoJa-Bo
ypoKa Ha3Banue pa3iesioB u TemM yacoB JlaGopaTopHbie IKCKypCHH IIpoBepounbie Pedepatni
padora padoThI
Bun 21
1. Pa3zBuTHe Ouonoruu B J0JapBUHOBCKHIA 1
nepuo. Padota K. JIuanes
2. | OBomonuonHas teopus XK. b. Jlamapka 1




HpeI[HOCI:IJIKI/I BO3HHUKHOBCHUS YUYCHUA
Y. JlapBuHa

OomtonmonHas Teopus Y. JlapBuna

Bun: kputepuu u CTpyKTYpA.
Jlabopatopnast pabora Nel «M3yuenue
U3MEHYMBOCTHU M KPUTEPUEB BHJIA,
OTMCAHUE BUJOB 110 MOP(POIOTUIECKOMY
KPUTEPHIO»

[TomynAnus Kak CTpyKTypHas equHULA
BHJIA

HOHYJ'IHI_[I/ISI KakK ¢JMHHIa 3BOJIOLNN

®daxropsl dBoROIMH. JlabopaTropHast
pabota Ne2 «/3yueHre n3MEHUYNBOCTHU Y
oco0eit 0OTHOTO BHIa»

EcrecTBeHHbIl 0TOOp — riiaBHas
JIBUKYILAs CUJIa BOJIFOLIMHU

10.

AgjanTanysi OpraHu3Ma K yClIOBUSAM
0o0WTaHUs KaK pe3ysbTaT AeUCTBUS
€CTECTBEHHOI0 0T0Opa

11.

BunooOpa3oBanue kak pe3yabTar
IBOJIIOLUH

12.

CoxpaHneHnue MHOT000pasust BUJIOB KakK
OCHOBA YCTOMYMBOTO Pa3BUTHS
6uocdepsl

13.

JlokazaTenbcTBa IBOJIOIUN
OpPraHUYECKOT0 MUpa

14.

PazButue npencraBienuit o
IIPOMCXO0KICHUH )KU3HU Ha 3eMiIe

15.

COBpCMeHHLIC MMpEACTaBJICHUA O
BO3HHUKHOBCHUU XU3HU

16-17.

PasBuTHe xu3Hu Ha 3emiie




18. | I'umoTe3bl MpOUCXOKICHHS YeTOBeKa 1
19. | IlonoxxeHue yenoBeka B CUCTEME 1
YKUBOTHOT'O MUPa
20. | DBosroLus yeioBeKa 1
21. | YenoBeyeckue packl 1
JKocucremMa 12
22. | OpranusMm u cpena. DKOJIOTHYECKUE 1
baxTops
23. | Abuornueckue GpakTOpsl CpPeIbl 1
24. | buotnueckue GpaKTOpbI CpeIbl 1
25. | CtpyKTypa 3KOCHUCTEM 1
26. | ITumessle cBsizu. KpyroBopot BemiecTs u 1
MIOTOK SHEPTHH B IKOCHCTEMAX
27. | IlpyuuHBl yCTOMYMBOCTH M CMEHBI 1
IKOCUCTEM
28. | BousiHue yenoBeka Ha YKOCUCTEMBI. 1
Okckypeust «McKycCTBEHHBIC
9KOCHCTEMBI (TTapK, CKBEp, ca, OJe U T.
J.) CBO€ MECTHOCTH
29. | buocdepa — rimobanapHas 3KOCHCTEMA 1
30. | Ponb kuBBIX OpraHu3MoB B Ouocdepe 1
31. | buocdepa u yenoBek 1
32. | OCHOBHBIE SKOJIOTHYECKHE TPOOIEMbI 1
coBpemeHHocTH. JlabopaTopHas pabota
Ne3 «AHamH3 " OIleHKA ITOCIEACTBUI
JESTEIIbHOCTH YeJIOBEKa B SKOCHUCTEMAX)
33. | IlyTtu peieHus 5KOJOTHUECKUX MPpodIeM 1

JlaGopaTtopnast pabota Ned «AHanu3 u
OIICHKA II100aIbHBIX IKOJIOTHUECKUX




npoOJIeM U MyTel UX PeIeHUsD

Hroro 3aroxa: 33

Pe3epB 2

IMoypouHo-TeMaTH4Yeckoe manuposanue 10 kiace (2 BapuaHT, 24 B HeJIeJI0)

Ne Koa-Bo KoJu-Bo
ypoka HazBanue pa3aenoB u TeM 4acoB JlaGopaTtopHbie IKCKYpCHH IIpoBepounsbie Pedeparsi
padora padoThI
1 Beenenue 1
buoJiorus kak Hayka. Meroabl HAY4YHOr 0 3
NMO3HAHUSA
2 Kparkas ucropus pa3BuTHs OHOJIOTUH 1
3 CyIHOCTB )KU3HU U CBOMCTBA )KHBOTO 1
4 YpoBHU OpraHu3alnyy )KUBOW MaTepun. MeTobl 1
6uosorun
Kuerka 18
) Hcropus nzydyenus kinerku. Kiierounas teopus 1
6 XHUMHUYECKUH COCTAB KIETKH 1
7-8 Heoprannueckue BemecTBa KIETKA 2
9 Opranndeckue BemectBa. OOmas 1
XapaKTepucTuKa. JIumuabl
10-11 | Opranudveckue BemecTBa. YTIIeBOIbL. benku 2
12-13 | Opranunueckue BemniecTBa. HykinenHoOBbIE KUCTOTHI 2




14-16 | Dykapuortnyeckas kierka. L{utormasma. 3
Opranounsl. JlaboparopHas pabota Nel
«[IpuroroBieHue u onrucaHue MUKPOIpENapaToB
KJIETOK pPAaCTCHHID»
17 Kierounoe 1po. XpoMOCOMBI. 1
18 [Tpokapuornueckas kietka. JlabopaTtopHas 1
pabota No2 «3ydeHue KIeTok OakTepuii Ha
TOTOBBIX MUKpOIIpenapaTax»
19-21 | Peanmzanws HacaeICTBEHHON HHDOpMAIH B 3
KJIETKE
22 Hexnerounas ¢popma )KU3HHU: BUPYCHI 1
Oprannsm 40
23 Opranu3m — eauHoe 1e5oe. MHorooOpasue 1
OpPTaHU3MOB.
24-26 | OOMeH BellecTB U MpeBpallleHue YHEPTHH. 3
DHepreTuYecKuii 0OMeH
27-29 | [Inactuyeckuit oOMeH. DOTOCHHTES 3
30-31 | Hdenenwue knerku. Muros. JlJaboparopHast pabora
Ne3 «M3ydeHue MuTO3a B KIIETKaX KOpeIKa JyKa
(BUpTyaJbHO W/MJIM Ha TOTOBBIX IIpEraparax)»
32-33 | PasamHOXeHUE: Oecronoe u MojoBoe 2
34-35 | O6pazoBaHKe MOJOBHIX KIETOK. Meiio3 2
36-37 | OmionoTBOpEHUE 2
38-39 | UnauBuyanbHOE pa3BUTHE OPraHU3MOB 2
40-41 | OHroreHes yenoBeka. PenpoaykTUBHOE 3J0POBBE 2
42 I'eneTnka — Hayka 0 3aKOHOMEPHOCTSIX 1

HaCICACTBCHHOCTH U U3MCHYHNBOCTH.

I'. MeHenp — OCHOBOIIOJIOKHHUK Te€HETUKHU




43-45 | 3aKkOHOMEPHOCTH HACIICJJOBAHHUS. 3
Monorubpuanoe ckpenuBanue. JlabopaTopHas
pabota Ne4 «Permenwne 3a1a4 Ha MOHOTHOPUIHOE
CKpCIIIUBAHHE)

46-48 | 3akoHOMEpHOCTH HaclenaoBaHus. JuruopuaHoe 3
ckpentuBanue. Jlaboparopnas padora Ne5
«Pemenue 3a71a4 Ha TUTUOPUTHOE CKPEIIUBAHUEC)

49-50 | XpomocoMHas TeopHs HACJIEICTBEHHOCTH. 2
JlabopaTtopHnast pabora Ne6 «Pemrenue 3a1au Ha
CIICTJICHHOE HACJIeJIOBaHUE TPU3HAKOBY

51-52 | CoBpeMeHHBIE IPEACTABICHUS O TeHE U TeHOME 2

53-55 | I'eneruka nosa. JlabopatopHas padota Ne7 3
«PemieHue 3a1a4 Ha CIICTIIICHHOE C TI0JIOM
HACJICJIOBAHHE TTPU3HAKOB)

56-57 | U3MeH4YMBOCTD: HACIIEACTBEHHASA U 2
HeHacnefcTBeHHast. Jlaboparopras pabora Ne§
«M3yuyenne Moau(pUKaMOHHON N3MEHYHBOCTH Ha
IIpUMEpPE PaCTEHUI)

58-59 | I'eHeTHKa U 3I0POBHE YEIOBEKA 2

60-61 | Cenexnus: OCHOBHBIC METOIBI M JIOCTHIKCHUS 2

62 BroTeXHONOTHS: JOCTHKEHHS U TIEPCTIEKTHUBEI 1
pa3BUTHUSA
Hroro 3a roxa: 62
Peseps 8




IMoypouHo-TemaTHuYeckoe muanuposanue 11 kiace (2 BapuanT, 24 B HeJeJI10)

Ne Kou-Bo KoJu-Bo
ypoxka Ha3Banue pa3aenoB u TemM 4acoB JlabGoparopHble IKCKypcHuu IIpoBepouHnsbie Pedeparsl
padora padoThI
Bun 38
1-2 Pa3zButre 6uosioruu B 101apBUHOBCKHMA 2
nepuop. Padora K. JIluanes
3-4 OpomonmonHas teopus XK. b. Jlamapka 2
5-6 [Ipennocelaky BO3HUKHOBEHUS YUEHUS 2
Y. JlapBuHa
7-8 OBommonnonHas teopus Y. Jlapsuna 2
9-10 Bun: kputepuu u cTpykTypa. 2 1
Jlaboparopnas padota Nel «3yuenue
U3MEHYMBOCTHU M KPUTEPUEB BHUJIA,
OIKCaHKEe BUJOB 110 MOP(POIOTHIECKOMY
KPUTEPHUIO»
11-12 [Tomynsiust Kak CTPYKTypHas eAMHUIIA 2
BUA
13 IMonmynsaums kak eqUHUIA YBOTIOLUU 1
14-15 | ®axTopsl 3BomonMHU. JIJabopaTopHast 2 1
pabora Ne2 «M3y4yeHne u3MEHUNBOCTH Y
oco0elt OZJHOTO BUIa»
16 EctectBeHHbII 0TOOp — ri1aBHast 1
JBUKYIIAs CHIIa YBOJIOLUN
17-18 | Apanranus opraHu3Ma K yCIOBHSIM 2
oOuTaHUs KaK pe3ynbTaT AeUCTBUS
€CTECTBEHHOT'0 0TOOpa
19-20 | BumooOpa3oBaHue Kak pe3ysbTaT 2
HBOJIIOLUH
21 CoxpaHeHue MHOI0o0pasus BUJIOB Kak 1




OCHOBA YCTOMYMBOT'O Pa3BUTH
ouochepsl

22-23 JlokazaTebCcTBa BOIIOINT 2
OpPraHU4eCcKOTr0 MHUpa

24-25 | Pa3BuTHe npeACTaBICHUN O 2
MPOMCXOXKICHUY JKU3HU Ha 3eMJie

26-27 | CoBpeMeHHBIE MPEACTABICHUS O 2
BO3HUKHOBCHUH JKU3HU

28-31 | Pa3BuTHe xu3HU Ha 3emiie 4

32 ['unore3bl NpoucX 0K AeHUS YeloBeKa

33-34 | [lonoxxeHue 4enoBeKa B CUCTEME 2
KUBOTHOT'O MHpa

35-36 DBOJIIOLHUS UeI0BEKA 2

37-38 | YenmoBeueckue pacsl 2
JIKocucremMa 24

39-40 | Opranusm u cpena. DKOJIOTHYECKUe 2
(dakTopbl

41-42 | AGuotnueckue GaKkTOpbl CPe/ibl 2

43-44 | buotnueckue GakTopbl Cpeibl 2

45-46 | CTpyKTypa 3KOCHCTEM 2

47-48 | Ilumessle cBsi3u. KpyroBopoT BeliecTs U 2
MIOTOK SHEPTHH B IKOCHCTEMAX

49-50 | IlpuunHBI yCTOMYMBOCTH U CMEHBI 2
IKOCUCTEM

51-52 | BriusiHue YenmoBeKa Ha SKOCHCTEMBI. 2
Okckypeunst «McKyccTBEHHBIE
9KOCHCTEMBI (TTapK, CKBEP, CaJ, TIOJIE U T.
JI.) CBOEH MECTHOCTH

53-54 | buocdepa — rirodampHas YIKOCHCTEMA 2




55-56 | Ponb xHBBIX OpraHu3MoB B O6nocgepe 2
57-58 | buocdepa u yenosex 2
59-60 | OcHOBHBIE SKOJIOTUYECKHE TTIPOOTEMbI 2
coBpemeHHOcTH. JlabopaTtopHas paboTa
Ne3 «AHanu3 u olleHKAa MOCIEACTBHMA
NeSITEITbHOCTH YEJIOBEKA B AKOCHCTEMAX )
61-62 | Ilytu peuieHus FKOJIOTHUECKUX MPOOIeM 2
JlabopaTtopHnas padota Ned «AHanu3 u
OLIEHKA TTI00aJIbHBIX 9KOJIOTUYECKUX
npo0JIeM U TyTeH UX PEIICHHS
Hroro 3a roxa: 62
Pe3epB 8




