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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMY npeaMety "buosorus” (nanee - 6MoI0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®Denepanun», ®I'OC COO, Konmenuuu mpenogaBaHus
yuebHoro npeamera «bruoyorus» U OCHOBHBIX MOJIOKEHUN (enepanbHOi paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebusiii npeamer «buonorus» yrmyOnénnoro ypoBHs wu3ydenust (10—11 xmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeaMeTHOW obnactu «EcTeCcTBEHHO-HAYYHBIE MPEAMETHD.
Cornacuo monoxenusim O®I'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM mauddepeHnmnanu 00y4eHus Ha YPOBHE CPETHET0
o0miero oOpa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpPEIHHM OOIIMUM, CPEIHUM MPOPECCHOHAIBHBIM M BBICHIMM O0pa3oBaHueM. B To ke Bpems
KOKIBIA U3 3THX YYCOHBIX MPEIMETOB JOKCH OBITh OPUEHTHPOBAH HA MPHUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMUX 3ajlad, CBA3aHHBIX ¢ MpodopueHTanueit
0o0ydJaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTH HaydyHOrO 3HAHUA,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHHe O LIETU U 3aJadax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriyOiaEHHOM ypOBHE, ONpeAeseT 00s3aTenbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJEp)KAaHHUE, €ro CTPYKTypHUpPOBaHHME IO pa3jieiaM U Temawm,
pacnpeneneHre no KiaccaM, peKOMEHyeT MOCIeA0BaTeIbHOCTh U3YUEeHUs yueOHOro MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBs3€Hd, JIOTMKH Y4eOHOro mpoIliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Yy4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEero o0pa3oBaHUf,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HaIllpaBICHHOCTh Ha  IOCIEYIoIllee  pPa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, TIPEICTABICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHHE OEpEeKHOr0 OTHOILIEHHUS K OKpYXKarolled NpupogHoi cpere. B mporpamme 1o
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTM ydeOHoro mnpenMera «buosorus» B peanuzanuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pe3ynbrataM oOyueHHus U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JESTENIbHOCTH OOY4YalolUXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYECKOro 00pa3oBaHUs Ha
YPOBHE CpeHero o01mero oopa3oBaHus.

VY4eOHblii npeamer «buonorus» Ha ypoBHE CpeAHEro O0IIero oOpa3oBaHUs 3aBepIacT
Ounonoruveckoe o0pa3oBaHUe B MIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE U yriyOJieHne 3HaHUMN
0o0ydJaromuxcsi O JKUBOM TIPUPOJIE, OCHOBAX MOJEKYISIPHOM W KJICTOYHOM OHOJIOTHH,
HMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

W3ydenue yuebHOTO TipeameTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHUPOBAHO Ha
MOATOTOBKY OOYYaIOMUXCSl K TMOCIEIYIONIEMY MOJIYYCHHIO OHWOJIOTHYecKOoro oOpa3oBaHUs B
By3axX M OpPraHM3alMsIX CPEAHEro MpodeccHoHaNbHOro oopazoBaHusi. OCHOBY €ro coiepxaHus
COCTaBIISIET CHUCTEMa OMOJOTMYECKMX 3HAHUH, MONYyYEHHBIX MPU H3YYCHHH OOYUYaIOUTIMUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKHX pa3esioB OHOJOTMM Ha YPOBHE OCHOBHOTO OOILIEro
obpazoBanmus, B 10—11 kmaccax 3Tv 3HaHUS MOJTYYalOT pa3BUTHE. TakK, pacCIIUPEHBI U YTITYOJICHBI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
0o0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OWOJOTMYECKHE CBEICHUS



IMPUKITIAAHOTO W IIOMCKOBOI'O XapaKTEpa, KOTOPBIC MOXKXHO HCIIOJIb30BATH KaK OPHUCHTUPBI JIA
MOCIIEAYIOMIETO BhIOOpa mpodeccun. Bo3mMokHa Takke WHTErpanus OMOJIOTHYECKUX 3HAHHWHA C
COOTBCTCTBYHOIIMMHU 3HAHUAMMU, ITOJTYIYCHHBIMU O6y‘-IaIOH_[I/IMI/IC$I IIpHU U3YYCHUUN (1)I/I3I/IKI/I, XHUMHU,
reorpaduy 1 MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHuto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHBIC JUUIS )KMBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3aluH,
OBOJJIIOIIMK OPraHU4Y€CKOro Mupa Ha 3CMJ'I6, COXpaHCHUA 0MOIOTMYECKOTO pa3HOO6paSI/I$I
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
3M6pI/IOJIOFI/II/I u 6I/IOJIOI‘I/II/I pa3BUTHUA, TCHCTUKHU U CCIICKIUU, 6I/IOTCXHOJIOFI/II/I M CMHTETHYECKOM
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOYyYaIOIMUXCS MO OOTaHWKE, 300JOTHH, aHATOMHH,
(1)H31/IOJ'IOI‘I/II/I yenoBeka. B 11 xmacce HU3YyYar0TCA 3BOJIFONMOHHOC YUCHUC, OCHOBBI 3KOJIOTHMH U
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIIMMUCS
OHMOJIOTHYECKUX TCOpI/Iﬁ 1 3aKOHOB, Hﬂeﬁ, MPUHIUMIIOB MW IpaBWJI, JCKAIIMX B OCHOBC
COBpeMeHHOﬁ eCTGCTBeHHO'HaquOﬁ KapTUHbI MHpA, 3HAaHUU O CTPOCHUH, MHOFOO6pa3I/II/I n
0COOEHHOCTAX KJIICTKHU, OpraHu3Ma, IMOIIYJIsIIWH, 6I/IOI_[6H0321, OKOCHUCTCMBI, O BBIJAIOIINUXCA
HAaYYHBIX IOOCTHIKCHHAX, COBPECMCHHBIX HCCICAOBAHHAX B 6I/IOJIOFI/II/I, MMPUKJIAAHBIX aCIICKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
Hapsaay €O 3HAYUTCIbHBIM 00BEMOM TCOPCTUYCCKOI'O MaTC€pHrajia B COACPIKAHUU ITPOrpaMMEI I10
OHOJIOTUH npeayCcCMOTpEHO 3HAKOMCTBO C HCTOpHCfI CTAHOBJICHUA WU PAa3BUTUA TONH WM HHOU
oOnacTu OMOJNIOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeXkHBIX YUEHBIX B PELIEHUE BaKHEHIINX
OMOJIOTHYECKHUX U DKOJIOTHYECKHUX HpO6J’I€M.

[enps nzyuenus yueOHoro npeameta «bruonorus» Ha yriryoJ€HHOM YpOBHE —
OBJaJicHUE  OOyYaloIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHATLHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra © MpUOOpETeHUE YMEHUMN
WCIIOJIb30BaTh TU 3HaHUS B (DOPMUPOBAHUM MHTEpPEca K ONpenenéHHOl o0aacTu
poeCcCHOHANIBHON JIeATeNTbHOCTH, CBSI3aHHOM C OHOJIOTHEW, WM K BBIOOPY
y4eOHOTO 3aBEICHUS JIJIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

HocTuxeHnue 1eau u3ydeHus ydyeOHoro mipeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTICUMBACTCS PEIICHUEM CIICAYIONIMX 3a1a4:

OCBOCHHE OOYYArONTUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHIICTIIIHSIX, TUTIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MIpaBUJIaxX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOEHHOCTSAX OHOJIOTHYECKHX CHCTeM (KJIETKa,
OpraHu3M, MONyJISALHUs, BUA, OMOTEOLEeH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
¥ COBPEMEHHBIX MCCJICIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHUE OOYYarOIMIMXCS C METOJAMH TO3HAHWS JKUBOW TPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYISIpHOW U
KJIETOYHOM OHMOJIOTUH, HSMOPHUOJIOTUM U OHOJOTUU PA3BUTHS, TEHETUKH W
CeJICKIIMU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOTHUH,
DKOJIOTHH);  METOAaMH  CaMOCTOSITEIPHOTO  TPOBENCHHUS]  OMOJIOTHUYECKHX



WCCJICIOBaHU B Jlaboparopu W B mpupoae (HAOMOIEeHHWe, HU3MEpPEHHE, JKCIICPUMEHT,
MO/ICJIMPOBAHUE);

OBJIJICHUE OOYYAIOIIMMHUCS YMEHHSIMU: CaMOCTOSITEIbHO HAaXOJWTh, AHAIM3HPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 MHPOPMAIUIO; MOIb30BATHCS OMOIOTUYECKOM TEPMUHOIOTHEH U
CUMBOJIMKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM W  COLMAJIBHO-
HYKOHOMHUYECKUMH U SKOJIOTHYECKUMH IPOOJEMaMU YEJIOBEYECTBA; OIICHWBAThH IOCIEICTBUS
CBOCH JNEATENPHOCTH 10 OTHOIIEHUIO K OKpY)KaloLled NpUpOAHO cpeae, COOCTBEHHOMY
3MI0POBBI0O U 3J0POBBIO  OKPYXAIOUIMX JIIoeH; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npoUIakTUKU UH(PEKIMOHHBIX 3a00J1€BaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U OOecTIeyeHHs
0€3011aCHOCTH COOCTBEHHOM KXH3HEIEATEIbHOCTH B YPE3BBIUANHBIX CUTYalMSIX MPUPOJHOTO U
TEXHOIC€HHOI'O XapaKTepa; XapaKTepU30BaTb COBPEMEHHbBIE HAyuUHbIE OTKpBITHS B o00iacTu
OHOJIOTHH;

pa3BUTHE y 00YYaIOIIMXCS WHTEIUIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCS OTKPBITUSAMH M COBPEMEHHBIMH HCCIICIOBAaHHMSIMU B OMOJIOTHH,
pelaeMbIMi €10 Ipo0JieMaMu, METO/0JIOTMEH OHOJOTMYECKOro HCCIEAOBAHUS, MPOBEACHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAHUM, pElIeHUs OHOJNOTMYECKUX 3a7ad, MOJETUPOBaHUS
OHOJOrNYeCKNX 00BEKTOB U MPOLIECCOB;

BOCIIMTAHHUE Y OOYYaIOIIMUXCS LIEHHOCTHOTO OTHOIIEHMs K JKUBOM IMPHUPOJE B LIEIOM U K
OTHENbHBIM €€ OO0beKTaM M SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTUYECKOH, TEHETHYECKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJE; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpereHne 00y4aroIUMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM NPUPOA0NOJIb30BaHNN
(cobmoileHne TpaBUJ TOBEAEHHUS B MPUPOJE, OXpaHbl BHUAOB, JKOCHCTEM, OHochepsl),
COXPaHEHHHM COOCTBEHHOI'O 3/I0pOBbSl U 3/I0pPOBbSl OKPYKAIOMIMX JroAeH (COONOJIeHUsT Mep
npopmiakTuku  3a0oneBaHui, oOecrieyeHHe  O€30MACHOCTH  KHU3HEIESATEIbHOCTH B
Ype3BhIYAIHBIX CUTYALUAX MPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS
OMOJOTrNYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUH JJIi OCO3HAHHOIO BbIOOpa OOYYaAIOUIMMHUCA HHIAMBHYyaTbHON
00pa3oBaTeNIbHOW  TPAaeKTOPUM, CIOCOOCTBYIOLIEH MOCIEAyoIEeMY HNpOoPecCHOHATbHOMY
CaMOONPEIEIEHUIO, B COOTBETCTBUU C WHJMBUIYaJbHBIMU MHTEpPECAaMU U MOTPEOHOCTAMU
pervoHa.

OOmee 4yUCIIO YacoOB, OTBEIEHHBIX HAa M3y4YeHUE OMOJIOTMM Ha YrIyOJIEHHOM YpPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 gaca B HeZeno).

OTb6op oOpraHu3alMOHHBIX  (GOpM, METOJOB © CPEACTB OOydYeHHsS  OWOJIOTHH
OCYILECTBIISICTCS C YUETOM CHEHU(PHUKH €ro COACpKaHUs M HAlpaBIEHHOCTH Ha MpPOJOJIKEHUE
Ouosornyeckoro o0pa3oBaHUs B OPraHMU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHwUs.

OO0s3aTeNbHBIM YCIOBUEM MpPHU O00Y4eHHH OMOJOTHMU Ha YriayOJIE€HHOM YpOBHE SBIISETCS
IpoBe/ieHUe JIabOpaTOpHBIX M MpakTHueckux pabor. Tawke yuactue oOyyarommxcs B
BBIMIOJIHEHUH  TPOEKTHBIX U y4eOHO-HCCIIEJIOBATENILCKUX  paboT, TeMaTuka KOTOPBIX
OTpe/eNiIeTCs y4YUTelleM Ha OCHOBE MMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUEHUA

10 KITACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBoi arrecramuu (I'A).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkas mcropusi pa3BUTHSI OHMOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpaameHTardbHbIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3HavyeHrne Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueil. 3HavueHWe OHOJOTHMH B TMPAKTHUYECKOU
JIEATEIbHOCTH YEJIOBEKA: MEJIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. [apsei, I
Meunnens, B. WM. Bepnanckuii, M. II. IlaBnos, M. WM. Meunuko, H. W. BaBuios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cucTembl Kak mpeaMeT u3ydeHusi onoaoruu. CBOMCTBA )KUBBIX CUCTEM: €MHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb W IIE€JIOCTHOCTb, CIIO)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CAaMOOpPraHHW3alUsi, CaMOBOCIIPOM3BEICHHE, Pa3APaXKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

VpoBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MONYJISILIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ounocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak hopma cymiecTBoBaHUS Matepuu. Hayku, uzydaromiye KUBble CUCTEMBI HA Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenune xuBbIX cucteM. MeToapl Ouonorudeckod Haykw. HaOmromeHue, n3mepeHwue,
SKCIIEPUMEHT, CHCTEMaTHh3alus, MeTaaHain3. [loHdaTME O 3aBUCMMOW M HE3aBUCHUMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumnote3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3ysbTaToB. [IpUUMHBI MCKaXXEHUS PE3yJIbTAaTOB IKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuier 1 cxembl: «OCHOBHBIE MPU3HAKU JKU3HU», «BHOIOTHYECKHE CHCTEMBI»,
«CBolicTBa )XKMBON MaTtepun», «YpOBHHU OpraHU3ALMH KUBOU MPUPOIb», «CTpoeHUE )KUBOTHOM
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreornienos», «buocdepan, «MeTobl H3yUSHHS] JKUBOU MPUPOIBI.

Oo6opynoBanue: 1abopaTropHoe 000pyIOBaHUE TSl IPOBEACHUS HAOIIOACHUN, N3MEPECHHUIA,
IKCIEPUMEHTOB.

IIpakTnueckass padora «licronp30BaHUE Pa3IUYHBIX METOJOB MPHU HM3YUYECHHH >KUBBIX
CUCTEMN.

Tema 3. Buosnorus KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, MeTOJ] MEUYeHbIX aTroMoB, AuddepeHunanbHoe  LEeHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIH MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PACTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydeHWe METOJOB KIETOYHOH Omonormm (Xxpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPO3JIEMEHThI. Bona u e€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHMM KJIETKH, TEIUIOPETYIISALUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoM Moiyekyinbl. [lepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBEpTHUYHAsi CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuuu
YTJIEBOJIOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunoseie kucnotsl. [IHK u PHK. Crpoenune nHyknenmHoBbIX KuCIOT. HykneoTuusl.
[Mpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuun JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinbl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (QYHKIUHM B KJIeTKe. /[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNRIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorus: OMOXUMHUYECKHE U OMO(pU3MUYECKHE HCCIEIOBAHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
buomonexyn u ux komniexkcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@pankiun, ®. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmuer u cxembl: «llepuoguyeckass Tabauna XUMHUYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBaHue: XuMu4eckas mocyzia u 000opy10oBaHUE.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYECKass M IMpokapuoTuyeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kretoynas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIN TpaHcmopt). [lomymponumaemocts memOpansl. PaGora
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Murornasma. Ilurozons. Llurockener. [IBwkeHue nuromiaazmbl. OpraHoUAbl KIIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIazmaTrueckas cetb (JI1C), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (YHKIUHU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyJsipHBbIL)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onsmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTke. Bakyonu pactutensHbIX KieTok. Knerounslii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKU: MHUTOXOHAPHUM, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpHHA W TUiacTuj. [lepBuuHBIE, BTOPUYHBIE W CIOXKHBIC TUTACTHJIBI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBHI, JIEHKOMIACThI  BBICHIMX
pacTeHUN.

HememOpannbie opranouzs! kinetku CtpoeHune u (yHKIUU HEMEMOpPaHHBIX OPraHOMIO0B
KieTku. PubGocomsl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8ble
Mukpoghunamenmsoi. MBpIIIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kinetounsiii unentp. CrTpoeHue | JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepubliii GenkoBbIi MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
0bon04KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkiatoueHus.  CpaBHHUTEIbHAas  XapaKTEPUCTUKA  KIETOK  DYKApHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KJIeTKn», «CTpOeHHE pacTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHAPUMNY, «Snpo», «CtpoeHune
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3Moin3a U JCIIIa3MOJIA3a B PACTUTEIBHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX)».

Tema 6. O0MeH BelleCTB U IPpeBpalleHHe SHEPIHH B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOGHBIK H  TeTepoTpoHBIA. YyacTHe Kuciopoga B OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue ATdD B 0oOMEHHBIX Ipoleccax.
depMeHTAaTUBHBIN XapakTep peakUuil KIeTOYHOro merabosnusma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M jedctBus. Kodepmentbl. Otrianuus (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeIleCcTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzeHnvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nuemenmsl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb xjoporuactoB B mporuecce porocunTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OaxTepuu, )Kene300aKkTepuu, cepoOaKTepHH, BOJOPOIHbIE OaKkTepUU. 3HAUEHNE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYeCKOro obOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE pACUIETNIEHUE TIIIOKO3bI.

buonorudeckoe okuciaeHHE, UM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B Ipoleccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxuciaurenbHoe (GochopuiImpoBaHHE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomounou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHCTpan U

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl m cxembl: «PoTOCHHTE3», «IDHEpreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBON MUKPOCKOI, 000pYJOBaHUE JJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (EpMEHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanasbl)».



JladbopaTtopnasi pab6ora «lV3ydeHue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKECHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu marpuyHoro cuHrtesa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MATPUUYHOIO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTD,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTe3e Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [mmoresa omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexanuzmvl dSKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycuble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacrenuii. CIIMA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiusz dorvuux maccugog («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «leHeTmueckuii koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perymsiuus. Wutepdaza u muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B untepdase. I[loaroroska kierku k aenenuto. [Ipecunterndyeckuii
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEepPUOIbI
uHTEp(PA3HI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIETbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W Telmomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA M TarIouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Jenenne kinerkn — muro3. CTaguum MHUTO3a U NPOUCXOJSALIME B HUX IpOLECCHl. THIIBI
muTo3a. Kaproknnes u nutokuHes. buonornueckoe 3HaueHHE MUTO3A.

Perymsmuss mMuToTHueckoro nukia kieTku. [Iporpammupyemasi kierouHas rubenb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MHUKpoIpenaparbl: «MHTO3 B KJIETKax KOpellKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUANIBHEIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTei MHOIOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHUueckas. OCOOEHHOCTH CTPOEHUs, (PYHKIUH M paclooKeHUs
TKaHE! B OpraHax pacTeHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBeKa. THUNBI JKUBOTHBIX TKaHEW: JIUTEIHAIbHA,
COEMHUTENbHASA, MbllleuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereraTuBHble 1 TeHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPTaHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBmwkeHue opraHu3MoB. JIB)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOWIHOE,
KTYTUKOBO€, pECHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M U€JIOBEKA: MbIlIeuHas cucreMa. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. [lornomienre Bojabl, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTtaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[luraHne TO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBapuTenbHbIe
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanue opranu3MoB. [[pixanne pactennid. J{prxanne >xuBOTHBIX. Juddy3us Ta3oB yepes
NOBEpPXHOCTh KJeTku. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKaOepHoe M n€royHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHUs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cCUCTEMa YelIoBeKa. MexaHusm
BEHTWISILIMM JIETKUX Y NTUI] U MIIeKonUTaomux. Perynsanus apixanus. JlpixareabHble 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Boinenenne y opranusmoB. Beigenenue y pacreHuil. BelaeneHue 'y KMBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNneHusA. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. O6pazoBaHre MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U MX IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOUHBII W TyMOpalbHBII WMMYHHUTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  crenuuueckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenektuBHoro nmmynurera (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocnaauTenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHuil. PocToBble BemecTBa M MX
3HauEHUE.

HepBHast cucrema u peduieKTopHasl peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexkropnas nyra. bedycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3auMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OIHOKIETOYHBIE BOAOPOCIHY», «MHOTOKJIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBwie cuctembr», «CTpoenune ctebdns», «CTpoeHHe JMCTOBOM IIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cuctemay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CcUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAsA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHi», «KpOBEHOCHBIE CHUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcsi», «HepBHast cuctema nrtuny, «HepBHas cuctema MIIEKONMHMTAIOIINX,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX PacTeHHH, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIaKHbIE IIperapaThl
’KUBOTHBIX, CKEJIEThl TIO3BOHOYHBIX, KOJIJICKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHue JJs JEMOHCTpPAIlMM IMOYBEHHOTO U  BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiicTBueM (epMEeHTOB, OOOpYIOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €EMKOCTH JIETKUX, MEXAHN3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTraHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 'y JKUBOTHbIX. IloyioBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IMOIOBBIX
KJIETOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npodrem amobpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. Oco6eHHOCTU APOOJIEHUs MIIEKOMUTAIOMNX. 3apOJbIIIeBble JUCTKU (racTpyJIsus).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUME YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYECKUX B3aUMOJCHUCTBMM TeHOB. Biusnue Ha
AMOPHOHAIEHOE PAa3BUTHE PA3IMUYHBIX (DAKTOPOB OKPYKAIOLIEH Cpe/bl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOrO M HENPSIMOIO Pa3BUTHA, UX PAaCIPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHe TPOLECCHI.

PasmHoOxeHue M pa3Butue pacteHuid. ['ameropur m crmopodpur. Meio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryIsIMU OHTOTE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCTpan U

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunel u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH M CIEPMATO30HAa,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsamoe pa3BuUTHE», «Pa3BUTHE MaKCKOTO
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkn», «/[BoliHOe OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CceMsiH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHU», «KU3HEHHBIN LHUKII
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXxa», <OKW3HEHHBIH LMK IANOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.



OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIECTOK U CIIEPMaTO30U/IOB,
Mozienb «L{uKI1 pa3BUTHS JIATYLIKN.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /I. Kapnieuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA IMPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTas JIMHUS, TUOPUAbI, reHOTUN, (eHOoTHr. OCHOBHBIE METOIbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopHas pa6ora «/[po3oduina kak 00BEKT FTeHETUUECKUX UCCIIEI0OBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHzens — 3aKkoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nunoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienue npu3HakoB MIPU HETIOJIHOM JIOMUHUPOBAHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruieHHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
T€HOB, HAapYIICHNE CLETUIEHNUS MEX/1y TeHaMu. XpOMOCOMHasl TEOpHs HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CHEIVIEHHBIX C MOJIOM.

I'enotun kak uenoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE IECMCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoaeicTBuE HeaUIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucra3s. [Tonnmepns.

['eHeTMYECKUI KOHTPOJb pAa3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKXkKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MuKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHHs HacjeICTBEHHOW nHpopMaluu B
MTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
NPHU3HAKOB y Apo30duiby, «[ eHeTnka monay, «Kapuorum yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMU 3aKOHA HE3aBUCHUMOIrO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEUIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHune pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopnelictBie reHotuna u cpeapl npu (GopMupoBaHHHM (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJICTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enotunuueckass W3MEHUYUBOCTh. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKONW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO PA3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtaliioHHasT W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE M IUTOILIA3MATHYECKHUE MYTAIlUH.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHMUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKUX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEeMUYECKUX (PaKkmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunmbl m3meHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3y»,  «OminogorBopenue»,  «l[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKay», «BUIbI MyTammii».

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAU(UKAIIMOHHOM
n3MeHYuBOCTH. [IocTpoeHre BapraliMOHHOIO psifia ¥ BapUallMOHHOW KPUBOW».

IIpakTuyeckasi pa6ora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOIIPETapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTonbl U3Y4YEeHUS TEHETUKH YENIOBEKA: TeHEAOTMYECKUN, OMM3HEIOBBINA, [IMTOTCHETUICCKU,
MONYJISALUOHHO-CTaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpenesieHre



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momoubto [TIP-
ananmu3a. HacnencrBennsie 3a001eBaHus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HH YeJIOBEKa.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKHU. [IOHATHE «T€HETHUECKOro Ipy3a». DTUUECKUE aCIIEKThI
UCCIICIOBAaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (hu3MuecKoMy H
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«["eneTnueckue 3a001€BaHUS YEITOBEKAY.

IpakTnyeckas padora «CocTaBieHHUE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanusi M CeNeKIus. 3apoXACHUE CENCKIMU W Jnomectukanuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HacieACTBEHHOM m3meHuuBoctr H. M. BaBuiioBa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHUITY C MOMOIIBIO OLIEHKU (PEHOTUIIAa TOTOMCTBA U OTOOP MO TEHOTHUITY C MIOMOIIbIO aHAJIN3A
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuarnmoHHbBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepuaa JUlsl CENEKIHH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenne Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMKEHMSI CENEKLUUU pacTeHUd u
KUBOTHBIX. «3€1EHAs peOOYULY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM W HX JAMKUX
poauyei s co37aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipe! 1 cxembl: «L{eHTpbI MPOUCXOKICHHUS U MHOT000pa3us KyJbTYpHBIX pacTCHHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACIEACTBEHHOHM HM3MEHUYMBOCTH», «METOIbl CEIEKIMN»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3yueHHne cOpPTOB KyJbTYypHBIX PaCTEHHH M MOPOJ JOMALIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIbI M JAOCTHXKEHHUS CENEKIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi Ono1orus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsl OPIaHU3MOB U UX KOMIIOHEHTOB, COACPKAILUX
HE BCTpEYaroluecs B NpUpoJie ONOCUHTETUYECKHUE ITYTH.

Kiterounas nHxeHepus. MeTonpl KynbTypbl KJIETOK M TKAaHEHM PacTEeHUM M >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHas U IeHHas UHxkeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHUPOBAHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menunuackue ouorexnonoruu. IloctreHomHuas udposas megununa. [TLP-1uarnoctuka.
MeTab010MHBIN aHaNM3, TEHOLIEHTPUYECKUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAIbHBIX OCHOB MEAMLIMUHCKUX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

Co3manne BEKTOPHBIX BaKIMH C IEJTbI0 OOecreueHruss KOMOMHHUPOBAHHOM 3allUTHI OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHas HHXXEHEPUs».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrus — BayKHeIas Npou3BOIUTENbHASI CHJIa COBPEMEHHOCTH (Ha

OMOTEXHOIOTHUECKOE HpOI/ISBO,Z[CTBO)».



11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE IBOJIONHOHHBIX MPEACTABJICHHH B
onoJioruu

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. JXKu3Hb U Hay4yHad nesatenbHocTh Y. JlapBuHa.

JBwxymme cuiabl 3BomonMM  BuAoB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCThb
PasMHOKEHHSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopun 3Bomronuu (CTD). HelitpanabHas TeopHs SBOJIOIHMH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3Hau€HUE HBOJIOLHOHHONW TeOpuu B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoOHCTpaL U

[Toptpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, D. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansrayzen, x. Xonaeitn, J. K. benses.

Tabmuubr u cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunanero)», «JlecTHHIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusM (OpMUPOBaHHS TPUCHOCOONICHUH Yy pacTeHHd u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
HapBuna», «®Popmbl 60pbObl 3a cymectBoBanue», «llopoasl romy6eit», «MHoroobpasue
KyJBTYpHBIX (hopM KamycTh», «[loposbl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIICHHS IBMKYUIMX CHUJ 3BOJOLUN», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUUECKON TEOPUHU IBOJIIOLIUNY.

Tema 2. Mukpo3sBoaonus U e¢ pe3yabTaThl

[Tomynsiuust Kak sJeMeHTapHas eAuHula 3Bosolud. COBpEeMEHHbIE METOIbl OLEHKU
TEeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisuil. I3MeHnenne reHooH/1a oMUY KaK
DIIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TIeHeTHueckoro pasHosecusa Jx. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIKME CHUJIbI) HBOJIIOUMH. MyTallMOHHBIM Mpoliecc.
KombOunatuBHass u3mMeHUnMBOCTh. [[peil reHoB — ciyyailHble HEHaNpaBlI€HHbIE W3MEHEHUs
qacToT ayuiesed B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHuoicenue eenemuuecko2o paznooopaszus. npudunsl u cireocmeus. Illposaenenue s¢ghgexma
opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparuu. W30msmus  TOMyISIui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIorudeckas (penpoayKTUBHAs).

EcrectBenHblif oTOOp — Hampapistomuil ¢daktop 3Bomonuud. DopMbel eCTECTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3MPYIOUIMH, paspbiBaromuil (nu3pyntuBHbiil). IlomoBoit otdop.
Bo3HUKHOBEHNE U 3BOJIOIMUS COLMATBHOTO MOBEIECHUS KUBOTHBIX.

[Tprcnoco0IeHHOCT OpPraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLMU. Bo3HHKHOBEHUE
npucnocoOiaeHuit y opranuzmMoB. ApomMopdo3sl U uanoagantanuu. [Ipumepsl nmprcrnocobaeHui
y OpraHu3MoB: Mopdonornyeckue, QU3NOIOrUYECKHe, OWOXUMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BunooOpazoBaHue Kak pe3yiabTaT MHUKpPO3BOJIOLHMU.
M3onmsumst — xmrodeBoit daktop BumooOpaszoBanus. IlyTh M cmocoObl BUIA000pa30BaHUS:
ajtonaTpuieckoe  (reorpauyeckoe), CHMIATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuau3ays). JuTenbHOCTh ABOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl HOPMUPOBAHKS OMOJIOTHYECKOTO pPa3HOOOpasusl.



Ponp 3BOmronMOHHOM OuojorMM B pa3pabOTKE HAYYHBIX METOJOB COXPAHEHUS
6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApa3sUTOB U HMX XO035eB. MeXaHU3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauMu

[Toptpetsi: C. C. UerBepukos, 2. Maiip.

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHYUBOCTBY, «lloMmynsAuoHHast CTPYKTypa BUIAY,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmKyliye CHIBI  3BOJIOLHNY,
«OKoJOorryecKass M30JALUs MONYJSIUMKA ceBaHCKOM (openny», «l'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULBI JaypcKoi», «[lomynsinnoHHble BOJIHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHUEY, «MnpycTpuanbHbId MEIIaHU3MY, «Kussie HUCKOIIa€MBIEY,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka »KUBOTHBIXY,
«®Puznonoruueckue aganranun», «IIpucrnoco6i1eHHOCTs OPraHU3MOB U €€ OTHOCHUTEIBLHOCThY,
«Kpurepun Bupa», «Bunpl-nBoiiHukn», «Crtpykrypa BHaa B 1npupoge», «CrocoObl
BugooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHwe TPEX  BUAOB  JIAHABIIICH,
«DKOJIOTHUYECKOe BMJI000pa3oBaHMe BHUJOB cHUHUI, «[lonumionasl pacrenuit», «KamyctHo-
pelleuHblii THOpUI.

O6opynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeil C
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydesia NMTHUIl ¥ 3Bepe pa3HBIX BHJOB, repOapuu
pacTeHHi OJIN3KUX BUIO0B, 00pPa30BaBLIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas paGoTa «BrIsgBIeHNEe N3MEHUYNBOCTH y 0COOEH OJJHOTO BUIa».

Jladoparopnasi paGora «lIpucrnocobsieHuss OpPraHU3MOB W HMX OTHOCUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThl

MeTtobl u3yueHus: MakposBosirouy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[TepexonHbie popMbI U PUIIOTEHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uopsl U (ayHbI
MaTEepHKOB U OCTpOoBOB. buoreorpapuueckue obnactu 3emau. BUabl-3HIEMUKH U PETUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METO/bI W3YUYEHHS SBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLMU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
["'oMosiornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYIIpHO-
reHeTHYecKrue, OHOXMMUYECKHMEe M  MaTeMaTH4eCKhe METOJbl  HM3YYEHHs]  HBOJIOLHH.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOSHUSI (PUIIOT€HETHUYECKHX JEPEBHEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLHSI TEHOMOB.

OOmme 3aKOHOMEpPHOCTH  (TpaBWJjia)  OBONOUUH. [lpunyun  cmeHvl  PyHKYuUi.
HeoGpatumocTs 3Bostoninu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JleMoOHCTpaLun

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabnuubl U cxembl: «PUIOreHETUYECKHH Psil JIOIAAN», «APXEONTEPUKCY, «3BEpo3yObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHbIe MAaNOpOTHUKUY, «buoreorpaduyeckue
30HBI 3emnm», «/lpeiid koHTHHEHTOB», «PemukThl», «HauanmbHple cTaguu SMOPHOHAIBEHOTO
pa3sBUTHA  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJOTHYHBIE  OPTaHBIY,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HA0OpHI YelOBeKa W IMIUMIMaH3e», «lJIaBHBbIE
HaIpaBJICHUS 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJIIOLIUNY.



O6opynoBaHue: KOJUICKIMHM, repOapuu, MYJSKU HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunble rumote3pl MpPOMCXOXKIEHUS XU3HU Ha 3emsie. AOuOreHe3 M MNaHCHEPMHUS.
JloHayuHblEe TPEICTaBICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['umore3a MOCTOSIHHOIO
camMo3apo>KJIeHUs KU3HU U €€ ornposepkeHue onbitamu @. Penu, JI. Cnamnanuanuy, JI. [lacrepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOIIOTHUS.

OcHoBHbIE ATanbl HeOpraHUueckoi Bosonuu. [InanerapHas (reosorudyeckas) 3BOIOLHUS.
XuUMHUECKasi IBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue monuMepoB u3 MoHoMepoB. KoamepBarhas
runore3a A. W. Onapuna, rumorte3a nepBuuHoro OynboHa J[k. XomnjeiiHa, reHeTHuyeckas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnbGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE IPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTEeNbHass ¥ aOCONIOTHAs  T'E€OXPOHOJOTHA.
['eoxpoHONOrMYecKas MKaaa: 30Hbl, 3Pbl, HIEPHUO/IBL, SITOXH.

HavanbHble sTanbl oprannyeckoil spomtonuu. [losiBieHne M 3BONIOLUS MEPBBIX KIIETOK.
Opontonuss Merabosiu3zMa. Bo3HukHOBeHHE mepBbIX AKocucTeM. COBpeMEHHbIE MUKpPOOHbBIE
OMOIIEHKN Kak aHajor mepBbiX Ha 3emiie coobOmectB. Crpomaronutsl. [IpokapuoTsl u
DYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIIMOHHOE IMPOUCXOKACHUE BHPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUYHBIX  OpraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMHU BBICIIUX pacTeHud. OCHOBHBIE apoMOp(03bl pPaCTEHUH.
Beixon pactenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIN.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PaCTEHUH.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
’KUBOTHBIE. JKU3Hb B BOJIE. DBOMIOIHUSA MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIIiA.
[Tpoucxoxaenne miekonuTaromux W OTUI. [lpuHIMN KitoueBoro apomopdoza. OcBoeHuUe
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3BuTHe x13HM Ha 3emile 110 3paM U NEpUoaM: apxel, IpoTepo30i, Maieo30M, ME30301,
KaifHO30M. OOmIas XapakTEepUCTHKa KIUMaTa M TE€OJOTUYECKHX TporieccoB. llosBiaeHue wu
pacuBeT XapaKTEepHbIX OPraHU3MOB. YTJIe00pa3OBaHUE: €ro YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUPaHMsI — DKOJIOTMUECKHE KpU3HCHI Ipouutoro. IlpuunHbel u ciencrsus
MaccoBbIX BeIMHUpaHHUil. COBpeMEHHBIH SKOJIOTHMUECKUN KpU3HC, ero ocodeHHocTu. [Ipobnema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKAUK OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpauMu

[Toptpets: @. Penn, JI. Cnannanuanu, JI. ITactep, M. . Meunukos, A. . Onapun, JIx.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmunet u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3ydeHUIo
caMoO3apokJIeHus ku3Hm», «Cxema ombita C. Musnepa, I'. FOpu», «Otanbl HeOpraHUYECKOM



3BOIIOLHMNY, «I'eoxpoHosornueckas mkana», «HauanpHble 3Tanbl OpraHUYECKON HBOJIFOLUNY,
«Cxema oOpa3zoBaHusi JyKapuoT MyTéM cuMOuoreHesa», «CucremMa >KHBOW MPHPOIBI,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJOpOCHn», «Mxwu», «llanmoporHukm», «l onoceMeHHbIe
pacteHus», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHpay,
«ApomMop¢o3sl  KHBOTHBIX», «lIpocreiimme», «Kumeunononoctusie», «llmockue dvepBu»,
«YIeHUCTOHOTHEY, «PpIOBIY, «36MHOBOIHEICY, «IIpecmbikarommuecs», «lITuupm,
«Munekonuratroue», «Pa3BuTue IKM3HM B apxedckol apey», «Pa3BuTme KH3HH B
MPOTEPO30MCKOM 3pe», «Pa3BuTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BuUTHE XKU3HU B
Me3030lCKOil 3pe», «Pa3Burve XU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapuud pacTeHUN pa3IUYHBIX OTENOB, KOJJICKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, Yyuyeja NTUIl U 3BEpeH, KOJUICKIMM OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIA€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbitoB Muuiepa—tOpu mno
M3YYEHUI0 a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

Jladboparopnasi pabora «/3ydyeHne M ONUCAHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpTaHU3MOBY.

IIpakTuyeckas padora «M3yyeHne OCOOEHHOCTEH CTPOEHHSA pPACTEHUN Ppa3HbBIX
OTZIETIOBY.

IIpakTuyeckas padora «3yueHne ocoOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paens! u 3agaun aHTponosoruu. MeToasl aHTPOIIOJIOTHH.

CraHOBIIEHHE NPEJICTABICHUA O MPOUCXOKIECHUU YeloBeKa. Penuruo3Hbie BO33peHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPUH.

CxoncTBO uenmoBeka ¢ KUBOTHBIMH. (CuHcTeMaThyeckoe TIOJIOKEHUE  YeJIOBeKa.
CBuzeTenbcTBa CXOJACTBa YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]OIOrHUecKue,
sMOpuoNornyeckue, (U3HOIOro-OMOXUMHYECKHe, TMOoBeAeHYecKne. OTINuus 4YenoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

JBuxymme  cunbl  (pakTophl)  aHTPOTOTreHe3a:  OWOJIOTUYECKHE,  COIHMANIbHEIE.
CooTHoIIeHHEe OMOJIOTHYECKHUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauU aHTpororeHesa. PanHue yenoBexooOpasHble 00€3bsHbI (IPOKOHCYJIBI)
Y paHHUE TIOHTUJBI — OOIIKE MPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH | JIIOJCH. ABCTPATIONUTEKU —
JIBYHOTHE Tpeaku Jiroae. UenoBek ymenbld, mepBble U3rOTOBICHUS opyauil Tpyaa. Yenosek
IPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Jojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001IMii MPeoK HeaHAePTaTbCKOTO YEJIOBEKa U YeJIOBEKa pa3yMHOro. YemoBek HeaHIepTaIbCKU
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YeloBeK pa3syMHBIM COBPEMEHHOIO THIA, JIEHHCOBCKUUI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezaenaMu Adpuku. [laneoreHeTrka 1 maaeoreHoOMUKa.

DBOJIOIUS COBPEMEHHOTO YelIOBeKa. ECTeCTBEHHBIN OTOOp B MOMYMSIUSAX YeIOBEKA.
MyrtanonHsli miporiecc U noaumMopdusm. IlomynsuuoHHbIE BOJIHEI, Apeid TeHOB, MUTpaAUs U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YETIOBEKA.

Yenoeueckue pacel. [lonsitue o pace. boinbiiue pacbl: eBpomeoujHas (€Bpaszuiickas),
aBCTpaJIO-HErpouHasl (PKBAaTOpHUAJIbHASI), MOHIOJIOMHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTH pPAacCeJIeHWs 4YeloBeKa IO IulaHere. EnuHCTBO 4enmoBedyeckux pac. Hayunas



HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOieHHOCTh 4YeloBeKa K  pa3HbIM  YCIOBUSIM
OKpyKaromien cpensl. Biausaue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKA.

MexaucuuruinHapable  MeToAbl B (pu3nyeckoil (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIOMOHHAS ~ AHTPOIOJIOTHST M TaJICOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALHUM.
buocounaneHple  HcCciIeAOBaHMA ~— IPUpPOJAbI  dYelloBeka.  VccimenoBaHMe — KO3BOJIOLUU
OMOJIOrM4YECKOIr0 U COLMAIBHOIO B YEJIOBEKE.

JdemMoHcTpauMu

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOAbI  aHTPOMOJIOTUMY», «[ OJOBHOW MO3T  4YelOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIHMMIaH3e», «PyauMeHTsl u
aTaBU3MBI», «J[BIDKyIIME CHIIBI aHTPONOreHe3a», «IBOJIOIMOHHOE JPEBO UEIOBEKaY,
«ABcTpanonuTek», «4enoBek ymenblity, «HenoBek NpaMOXOAsSIIuit», «J{eHUCOBCKUN YEIOBEK
«Heanpepranbiupl»y, «KpomanboHb, «lIpenkn udenmoBekay», «ITambl 3BOJIIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBanue: MyJIsDKM OKaMEHEJIOCTEeH, MpeMETOB MaTepHAIbHON KYIbTYphl MPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OuOIecKUMU
CIOXKETaMM MPOUCXOXKICHUSI YesloBeKa, poTorpaduu HaxX0I0K UCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YeJIOBEKa, MOJIE]b Yepera 4esloBeKa M ueperna LIMMIaH3€, MOJENb KUCTHU YeJOBeKa U
KHCTHU IIMMITaH3€, MOJIETIN TOpCca MPEIKOB YeJIOBEKA.

JlaGopaTtopnas pabora «/3yueHue ocOOEHHOCTEH CTpOEHHS CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 3K0JOTMYECKUX aJaNTallUui YeTOBEKay.

Tema 6. OJxoyorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB H
HA0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHre U pa3Buthe dKonoruu B Tpynax A. I'ymGonpara, K. @. Pymwe, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosnoruu. CBsi3b
HKOJIOTUU C APYTUMH HayKaMH.

Mertoab! skonoruu. [loneBsle HaOMOEHUS. DKCIIEPUMEHTHI B 3KOJOTMU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJO0TUH. MOHUTOPUHT OKpPY)KAIOIIEH Cpeibl: JTOKAJIbHBIMH,
PETHOHANILHBIN U TJI00ATLHBIN.

3HaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa € MNpupoAoid. DOpMHUpPOBAaHHE 3KOJOTUYECKOW KYIbTYpbl H
HKOJIOTMYECKOI rPaMOTHOCTH HACeJICHUSI.

JleMoOHCTpaL UK

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorum», «MeTonbl dKoaorun», «CxeMa MOHHTOpPUHTA
OKPYKAIOIIEeH Cpeb».

JlabopaTopnasi padora «l3yueHne METO10B 3KOJIOTUYECKUX UCCIIEI0BAHUI.

Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Oxosiorndeckue  (GakToppl W 3aKOHOMEpPHOCTHM wux jeuctBus. Kiaccudukamms
JKOJIOTUYECKHX  (pakTOpoB:  aOMOTHYECKWe, OwmoThueckwe, aHTpomnoreHHelie. OOmue
3aKOHOMEPHOCTH JIeUCTBUS 3KoIornyeckux paxtopos. [Ipasmio munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHU3MBI.



Aobuotndeckue (akTopbl. CBET Kak 3KoJoruueckuii ¢akrop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CUrHanbpHas posib cBeTa. DoTonepuoansm.

Temnepatypa kak sKonorudeckuii ¢akrop. [leiicTtBue TemmepaTypsl Ha OpPraHHU3MBL.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonormueckuil ¢akrop. Ilpucnocobnenuss pacteHuid K NOJAEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHMid 1O OTHOIIEHHIO K Boje. llpucnocoOnenus
JKMBOTHBIX K H3MEHEHHIO BOJIHOTO PEXHUMa.

Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs!, BHYTPHOPraHU3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3MoB. [Iprucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHN3MOB K CE30HHBIM U3MEHEHUSAM YCIOBH JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonarue o xu3HeHHOH (popme. JKuzHeHHbIE (HOPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KYyCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHUE TPAaBBI.
Kuznennole (GOpPMBI KUBOTHBIX: THUIPOOMOHTBI, T€OOHOHTHI, a’poOHOHTHL. (coOeHHOCTU
CTpOEHHS U 00pa3a KU3HU.

buotnyeckne ¢dakropel. Buapl < OMOTHYECKMX  B3aMMOJCHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUPaHTCTBO, HaxyieOHWYecTBO). Herpoduueckne  B3amMonelCTBHS  (TOMHYECKUE,
dopuueckue, dabpuueckue). 3HayeHHE OMOTHYECKUX B3aUMOJCHCTBUN I CYIIECTBOBAHUSA
OpraHu3MoOB B cpesie oouTanus. [IpuHIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoOHCTpaL U

Tabnuupl 1 cxembl: «IKosnorndeckue (Gpaxkropb», «CBETOBOW CHEKTP», «IKOIOTHUYECKUE
TPYIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TEIIOKPOBHBIE JKUBOTHBIEY, «XO0JIOTHOKPOBHBIE
KUBOTHBIE», «DU3NOJIIOTMYECKUE aJanTalli >XKUBOTHBIX», «Cpeabpl OOMTaHHS OpPraHU3MOBY,
«buonoruyeckue putMe», «KnusHeHHble HOpMBI pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIXY,
«9KOCHCTEMA IIUPOKOIMCTBEHHOIO JiEca», «IDKOCUCTEMa XBOMHOro Jiecay, «llemu nurtanus»,
«XumnnyectBoy, «Ilapazutuzmy», «Konkypenus», «Cumo1o3», «KoMMmeHcamuzm.

OOGopynoBanue: repbapuu pAacTEHUM U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PaKTOpoB, TepOapu  CBETOIIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOMBBIE U TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repOapul M KOJUIEKLIMM TEIJIOMIOOMBBIX, 3UMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHuid, uyuyeia NTUL M 3Beped, repOapuu pacTeHUN, OTHOCAIIUXCS K TUTrpoduram,
kcepouram, Me3oduTaM, KOMHATHBIE PACTEHHs] JAHHBIX TPYII, KOJUIEKIMH >KUBOTHBIX,
Oo0OHuTAIOIUX B pa3HbIX Cpeaax, repbapuy M KOJUIEKIIMU PacTeHUI M KUBOTHBIX, 00JIaJar0LINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIUM PACTEHUN W JKUBOTHBIX PA3JMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KMBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTHUYECKUX B3aUMOJIECUCTBHUSAX.

JlaGopaTopHnas pa6ora «BrisgBieHre TPUCTIOCOOICHUN OPTaHU3MOB K BITUSTHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONICHUN OpPraHU3MOB K BIIHSHUIO
TEMIIEpaTyphbI».

JlaboparopHnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHMH W3 Pa3HBIX MECT
0oOUTaHUSD.

Tema 8. Jko0/10rus1 BUAOB M NOMYJIALIMI



DKOJIOTUYECKHE XapaKTepUCTUKH momymsinuu. [lomynsauus kak Ouonoruyeckas cucTeMa.
Ponp HEogHOpOMHOCTH cpenbl, PU3NYECKUX OaphepoB U OCOOEHHOCTEH OMOJOTHU BUIOB B
(bOopMUPOBAHUU TPOCTPAHCTBEHHOU CTPYKTYPHI MoMmyJisiinii. OCHOBHBIE TIOKA3aTENIN TOMYJISIIHHN:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M I0JOBasl CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUS.

DKoJyioruueckasl CTpykTypa nonyiasauud. OneHka YMCISHHOCTH mnomyisiuu. [uHamuka
MOMYJISIUUU U €€ peryisiuua. buoTndeckuii moTeHuuan nonysiqua. MoaenupoBaHue THHAMUKHA
nonyisiuud. Kpusble poctra uyucnenHoctu nonyisuuu. Kpusele BbDKHMBaHMA. Perymsmus
YUCIIEHHOCTH TMOIMYJSALMHA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoMOrMUecKo Humie BUaa. Mecroobutanue. MHOTOMEpHas MOZIETb
skojornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuunanbHas u
peann30BaHHas HUILIU.

Bun kak cucrema momyssuuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTUYECKUE IKBUBAJTICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTrpaluil KUBOTHBIX. buomornueckue WHBAa3UU
Yy>KE€POJIHbIX BUJOB.

JleMoOHCTpaLuu

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU Monysauny, «lIpoctpancTBennas
CTPYKTypa mnonyisauun», «Bo3pacTHble mnupamMuibsl nOOMymsquun», «CKOPOCTb 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3IuYHBIMH OpraHuzMamu», «Mojens skomornueckord wumm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHnst ceMsH pacTeHUN K PacCENECHUIOY.

Tema 9. Dkos0rus cood1ecTB. IKOJOrHYeCKHE CHCTEMBI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpTraHMU3MOB B JKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHH.
Tpoduueckue nenu u cern. A6moTuueckre OJOKH dKocucTeM. [I0YBBI U MBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB v MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHbIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOTrH4eCKUe MUPaMUJIbI
yucesl, OMomMacchl ¥ SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKleccuu. [lepBHUHBIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOe cOOOIIeCTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbBIE 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKocucmemvl MOpeu U OKeaHOos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmuuus wmexay
AQHTPOIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['oponackas diopa u dayna.
CunaHTponuM3anusi ropoAckoi ¢ayHbel. buonmormueckoe W  XO3SHCTBEHHOE 3HAYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.



3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBUN  OpPraHW3MOB B
sKocucTeMax. Poabs kackaonozo s¢ghghexma u 6u006-30upuxamopos (Kiouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTMM W  BEIIECTB MEXKAY CMEXKHBIMU
9KOCUCTEMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYJISALUMA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3/IEHCTBUM.

Mexanuzmbl  8030eticmeus  3a2psA3HEHULl  PA3HLIX MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeTooIoruss MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaL U

[Toptper: A. . Tencnu.

Tabmune! u cxeMbl: «CTpyKTypa OMOLIEH03a», « DIKOCUCTEMA HIMPOKOJIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHANBHBIE TPYMNNBl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 9KkocucreMe», «llenmn mwmTaHWs (macTOWMINHASA, JETPUTHAS)Y,
«DKOJIOTHYECKas MUPaMUa YUCE», «IKOJIOTHIECKas MHupamMuia OMoMacch», «DKOJOTHIECKas
nupamuaa sHeprumy», «OOpazoBanue Ooioray, «llepBuunas cykueccus», «BoccTaHoBieHHe
jeca moclie moxapa», «IKOCHUCTeMa 03epa», «ArporeHo3», «KpyroBopoT BeIIECTB M MOTOK
SHEPTUU B arporieHos3e», «[Ipumepsr ypooskocucTem».

OOGopynoBanue: repbdapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4dyuyesia NTHI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onvcaHue ypo0oIKOCUCTEMBDY.

Jladoparopnas pa6ora «/3yuenue pazHOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
Pa3HBIX SKOCHUCTEMAX.

IKCKypeusi «IKCKypcHs B TUIMYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmeranerapHas o6osjouka 3eMiH, TJe CYIIECTBYET WIM CYIIECTBOBAja
*u3Hb. Pa3BuTne npeacrasienuit o ouocdepe B pyaax 3. 3tocca. Yuenue B. . Bepnanckoro o
6uocpepe. Obmactu 6uochepsl u €€ cocras. JKupoe BeriecTBo 6uochepsl U ero PyHKINH.

3aKOoHOMEpPHOCTH cyliecTBoBaHMs Ouocdepsl. OcodeHHocTHn Onochepsl Kak rio0ambHOM
skocucTeMbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OMOreoXMMHUECKUE IIUKIIBI (YTIepo/ia, a3oTa). PUTMUYHOCTD sBNIeHMI B 6uocdepe.

3oHanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIN: TYH/pa, XBOIHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IyCThIHHU, TPOIIMYECKHUE JIeca,
BBICOKOTOpBs. Kitumar, pacTUTENbHBIN U KUBOTHBII MUP OMOMOB CYIIIH.

Crpyktypa M (QYHKUIUS OJKHBBIX CHCTEM, OIEHKAa HX PECypCHOro TMOTEHLHAla |
6rochepHbIX QYHKITHMA.

JleMoOHCTpaL UK

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupt u cxemsl: «I'eocdepsr 3emnu», «Kpyropopor asora B npupone», «KpyroBopot
yriaepojaa B npupoae», «Kpyrosopot kucinoponaa B mpupoae», «KpyroBopot Boabl B IPUPOJEY,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumueckue mosica 3emum», «Tynapay, «Taiiray,
«CMmemannbii  necy, «lllupokonucTBenubit nec», «Crenb», «CaBaHHa», «llycTbiHaY,
«Tponmueckuii mecy.

OGopynoBaHue: repOapuy paCTEHUH pa3HBIX OMOMOB, KOJUICKITUHN YKUBOTHBIX.



Tema 11. YesioBek M OKpYy:Kamolias cpeaa

DKONOTHYEeCKHe KpHU3UChl M WX NpHYUHBL BosznelicTBue uenoBeka Ha Ouocdepy.
3arpsisHeHUEe BO3AYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymienue noussl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHHe KiiuMara.

AHTpPONOreHHOE BO3JEHCTBME HA PACTUTENbHBIM M JKUBOTHBIM wmup. Oxpana
PaCTUTEIHHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPUHIIMITBI OXPAaHbBI MPUPOABI. KpacHbIe KHUTH.
Oco60 oxpansiembie nipupojubsie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA W MPHUPOAbL. ParonanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emun. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3uCcOB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC TOCIEACTBHSI.

Pa3BuTe METOZOB MOHUTOPUHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocoepezaiowelti U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemol, obecneyugarowue 0OCMyn K UHGOpMAYUU NO COCMOSIHUIO OMOEIbHbIX 6UO08 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocobos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpykyusa mopckux u HazemMHuvixX 9KOCUCTEM.

JleMoOHCTpaL U

Tabmuer u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHeHne mouBbl», «[lapHukoBwiii  3ddexT», «Ocobo oxpaHseMble NPUPOIHBIC
TeppUTOPUNY, «MOACIN YIIPaBISIEMOTO MUPAY.

O6GopynoBanue: ¢dortorpadun OXpaHsIEeMbIX pacTeHUHW W KUBOTHBIX KpacHoil KHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH pernoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: IMUYHOCTHBIE, METAIIPEIMETHBIC U MPEIMETHDIC.

B cTpyKkType JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMMbl IO OHOJOTHH BbIACICHBI
CIICAYIOIIME  COCTAaBJIAIOIINE: OCO3HAHWE OOYYaAIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEIEHHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATUIUN pPa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYaIOLIUXCSl PYKOBOJACTBOBATHCSA B
CBOEM  JEATENHOCTH  II€HHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMH, IPUCYLUIUMH  CHUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsI, Haauuue NPABOCO3HAHUS ~ DKOJOTMUECKON  KYJIbTYpBHI,
CHOCOOHOCMU CMABUMb U U CTPOUTH KU3HEHHBIE MJIaHbI.

JInuHOCTHBIE PE3yabTaThl OCBOCHHUS MPOrpamMMbl 110 OMOJIOTHM JIOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOU JEATETbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCHUUCKHUMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJaMH U HOPMaMHu MOBEACHUA M CIIOCOOCTBYIOT MpoOIleccaM CaMOIMO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUSI, Pa3BUTUS BHYTPEHHEHW MO3UIMU JIMYHOCTH, MATPUOTHU3MA U
YBa)XEHUsI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTapIIEMy IOKOJEHHUIO, B3aUMHOTO
YBaXEHHs, OEpPEeKHOT0  OTHOIICHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaAULIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIn4HOCTHBIE PE3yNbTaThl OCBOEHMS yueOHOro npeamera «buosorus» 0JKHBI OTpaxarhb
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIECTBa,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOILIECCE PEATM3allui OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'0 YJIeHa POCCUICKOI0 OOIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOIM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUU YUEOHBIX MPOCKTOB,
pelieHnn y4yeOHbIX U TO3HABaTeNbHbIX 33]1a4, BBIMOJIHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPECNATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWI0O K SIBICHUSIM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YYUTHIBATH B CBOMX JCUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJCH ¢ pa3HBIMU YOEXKJIEHUSMU, KyJbTYPHBIMUA HEHHOCTSIMU U COLUAIbHBIM
MOJIOXKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COIEPIKAHMS,

TOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKOM IEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOIIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM MPUPOIBL,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICHHE W pa3BUTHUE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPO/BI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATh
KauecTBa TBOPYECKOM JIMYHOCTH,

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
peryisipHas (¢u3MYEecKas aKTHUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3JOPOBBIO M JKU3HU JTIOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJIS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKON M COIMATBbHOM HANIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;

UHTEpEC K pa3iuyHbIM chepam mpodeccuoHanbHON AeITeIbHOCTH, YMEHHE COBEpPILIATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUH BCel
KU3HHU;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYJIbTYphl: MPUOOPETEHUE OMbITAa IJIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJieM, CBS3aHHBIX C paIMOHAIBHBIM MPHPOJIONONB30BaHIEM (CcOoOII0AeHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTMBHOE HEIPUATUE NEHUCTBUM, IPUHOCAIIMX BpEI OKPYKAKOLIEH INPUPOIHOM cpele,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JecTBUH M IPEeOTBpaIlaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJBTYpbl, OIbITa
JESTEIIbBHOCTH  3KOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS HMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHON MNpPAaKTUKH, OCHOBAHHOIO Ha JUAJIOIE€ KYJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEPILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYPhl KaK CPEJCTBA B3aUMOAECHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE cnenupuKy OMOJOTMM KaK HayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O €IUHCTBE NPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpobieM COXpaHEeHUs! IPUPOIHOTO PaBHOBECUS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX NPOoOsieM U oOecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMN B LIEJISIX MOBBIMICHUS 00
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAJIBHOU
rPaMOTHOCTHU o0y4arouxcs, GopMUpyeMoil pu U3ydyeHUn OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKPY’KAIOIIer0o MHpa M NPOMCXOJAIIMX B HEM H3MEHEHHH, yMEHHe JenaTh 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po6JeM B peabHbBIX KU3HEHHBIX CUTYaLlUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, FOTOBHOCTb OCYLIECTBISATH HMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAaHUM TO OHOJOTMH B COOTBETCTBHH C J>KM3HEHHBIMU
MOTPEOHOCTSIMHU.



METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHHsS ydyeOHOro mpeamera «buoorusy BKIIOUYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCLUUIUIMHAPHBIE
(MexmpenMeTHbIe) 00LIeHaYYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenu(uKy METOAO0B MMO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, IPOILIECC, CHCTEeMa, HAayuyHbId (DaKkT, NMPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClefloBaHue, HAOIIOJEHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTHe); YHUBEpCallbHbIE
yueOHble NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYIISATUBHBIC), 00ECIeUNBAIOIINE
¢dopmupoBaHre (YHKIMOHATHLHON T'PAMOTHOCTH M COIMAIBHOH KOMIIETEHIIMH OOYyYaroIInuXxcs;
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAJIbHON ITPAKTHKE.

B pesynprare wm3ydeHuss OHMONIOTMM Ha YPOBHE CpeAHEro oOmero oOpa3oBaHHA Yy
oOyuaromierocsi 0yayr chopMupoBaHbl [O3HABAaTEIbHbIE YHUBEpCAIbHbIE yueOHbIE IEHCTBUS,
KOMMYHHKAaTHBHbIE YHHBEpCaJlbHble Yy4eOHble JEHCTBUSA, PpEryISATUBHBIE YHHUBEPCAJIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ATEIBHOCTD.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CPEJHEro oOuero odpa3oBaHUs
JIOJKHBI OTPakaTh:

Ogi1ajeHHe YHHBEPCAJIbLHBIMU Y4eOHBIMH NI03HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUMU 3HAHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 000O0IIEHHs), PpacKphIBaTb CMBICI OHOJOTHYECKHX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONpEACIATh LENN JEATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTABICHHBIMU LIEJISIMH;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSATHUS JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMMA PAa3HOTO PoOja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh MJIaH PEIHICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBAaThb COOTBETCTBHE PE3YJbTaTOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH PAa0OTy B YCIOBUSAX pPEAJbHOIO, BHUPTYAJbHOTO U
KOMOMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBAaTh KPEATMBHOE MBILIUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IEHCTBHS:



BJIAJICTh HaBbIKAMHU y4eOHO-MCCIEI0BATENbCKON U NMPOEKTHOM AEATEIIBHOCTH, HaBBIKAMU
paspenieHusi npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOIOB
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh PAa3JIUYHble BUIBl ACATEIBHOCTH II0 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX CUTyallUsiX, B TOM YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHOU IEATEIBLHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
rUNoTe3y e€ pelleHHs, HaXOAWUTh apryMEHThl JUId JOKa3aTelbCTBA CBOUX YTBEP)KICHHH,
3aJ]aBaTh apaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1IEJICHANPABICHHBIN MOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JeMCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJbHYID U  IPAKTHUYECKyI0  00JacTu
KHU3HEIEeATEIIbHOCTH;

yYMETh UHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HWJEH, NpEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaIMM (TEKCTe ydeOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh Y HETPOTUBOPEUUBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

puoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCIIOJIb30BaTh HAy4YHBIM $3bIK B KauecTBE CpEACTBAa MNpH paboTe C OHOJOTrHYecKOn
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIETh HABbIKAMH pACMO3HABaHUS U 3alIUThl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHKAIIUK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 337aBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IMKTHBIX CUTYallui, YMETh CMATYATh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOJMMOCTh MPUMEHEHHS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHUW30BbIBaTh M KOOPAMHHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsiajeHHe YHHBEPCAJIBLHBIMHU PeryJsiTHBHBIMY 1eHCTBUAMM:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIEHUS NpPoOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIIEHUIO K XMBOW INPUPOJIE, CBOEMY 3I0POBBIO0 U 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IIJIaH PelIeHus: MpoOIeMbl C YUETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCThH 32 PELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLCHKY HOBBIM CUTYyalllsIM, BHOCHTb KOPPEKTUBBI B JESATCIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OIEHKU CUTYalliH, BBIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB JAEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BHUBATb CITOCOOHOCTH MMOHUMATh MHP C MO3UIHUK APYTOIro YCIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHbIe pe3yabTaThl OCBOEHHUS cojepxaHus yueOHoro mnpeamera «buonorus» Ha
yriay0inE€HHOM ypOBHE OpUEHTHUPOBAHBI Ha o0ecnieueHre NpouibHOro 00ydeHus o0yJarommxcs
Oouonorun. OHM BKIIOYAIOT: crenupuyeckue A OWOIOTUM HaydHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUIM 1O OCBOECHHIO, HMHTEPHpPETAMUd U IPEeoOpa3OBaHUIO 3HAHWUM, BHJIbI
JESATEIbHOCTH 1O MOJYYEHUI0 HOBBIX 3HAHUI M MX NPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)X€ B PEAIbHBIX KM3HEHHBIX cuTyauusx. [IpeameTHbie pe3ysbTaTsl NpeICTaBIEHbI 110 ToAaM
U3Yy4YECHUSI.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTb 3HAHUW O MecTe U poJii OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B TO3HAHUU 3aKOHOB MPHUPOABI H
pelIeHny MpodIieM paloHaIbHOIO IPUPOIOTIOIB30BaHUS, O BKIIAJE€ POCCUNCKUX U 3apyOEKHBIX
Y4E€HBIX B Pa3BUTHE OHMOJIOTHH,

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBONOJAraroline
OMOJOTUYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboiHu3M, TOMeocTas,
CaMOperyJIsilMsl, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopuu (kimerounas Tteopus 1. IlIBannma, M. Illneitnena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yaenus (H. 1. BaBunoBa — o menTpax
MHOT000pa3usl M MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOIO MOKOJIEHHUS, pacIICTJICHHUs, YUCTOTHI FTaMeT, He3aBUCUMOro HaciefoBanus . Menaens,
TOMOJIOTUYECKHX PSJOB B HacleAcTBeHHOW u3MeHunBoctu H. W. BaBwioBa), mpuHIUIIBI
(KOMILIIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUs, UCTIOIB3YEMBIX B OMOIOTHYECKHIX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCITIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPHUOT U 3YKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTraHM3MOB, B TOM 4HUCle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YeJIOBEKA, CTPOCHHSI OPTaHOB U CUCTEM OPraHOB PACTEHMM, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HENEATEIbHOCTH, IPOTEKAIOIMX B OpPraHu3Max pAacTeHHUH, >KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHA BEMIECTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
OposxeHHst, aBTOTPO(HOr0 M reTepoTpo(hHOr0 TUIOB MUTAHHS, (OTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKCHHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJCWCTBUS T'€HOB, Ie€TEpo3Huca,
HCKYCCTBEHHOTO 0TOOPA;



YMEHHME YCTAHABIMBATh B3aUMOCBSI3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH U X (PYHKIUSIMHU, MEXTy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX M 4YEIIOBEKa M MX (QYHKIHSIMH, MEXKIy CHCTEeMaMHU OPraHOB U HX
GyHKIUAME, MEXAY JTanaMu OoOMEHa BEIIeCTB, dTalaMH KJIETOUYHOTO IMKJIAa U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBJISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHMH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOIIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBIATh MPUYUHHO-CIEJCTBEHHBIC CBS3U
MEXy HCCIEeyeMbIMH OHOJOTHYECKUMH TpOIeCCaMd U SIBICHUSMHU, JI€JaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia TPU
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
dbopMynupys 1eb UCCIeI0BaHuUs, aHATM3UPOBATh MTOJIYY€HHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIE PE3yJbTAThl HA YYEHUUYECKUX KOH(PEPEHIUAX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUI B o0nactu
OWosornu W MenWIUHBI (KJIOHWPOBAaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
W3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HaHHBIN BBIOOP Oyayiel mpodeccuoHalbHON AEATEIbHOCTU B
obnactu OMOJIOTUH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO35HCTBA, MHUIIIEBOM
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANPAaBICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH TMpodeccud U TPOAOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs yueOHOro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHUW O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEHICHUH HKOJIOTHUYECKUX MPOOJIEM YeOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
PaMOHATFHOTO TPUPOJIONIONB30BaHUs, U B (HOPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, OoOIIEeCTBY, YEJIIOBEKY, O BKJIAQJI€ POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJIAJIeTh CHCTEMON OMONOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEAeTeHHS U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocHucTeMa, Ouocdepa), Ouonormueckue Teopuu (3BodronuoHHas Tteopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CesepuoBa — 0 MyTsSX U HampaBICHHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactsa K. M. baspa), mpaBuna (muaumyma 1O. JIuOuxa,
9KOJIOTUYECKON MUPaMHUIBI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHHS, WCIOIh3YEeMbBIMU B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCAaHUE, H3MEpEHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOIOIEHHBIX W3MEHEHWH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaTh B3aUMOCBSI3M MEXIY IPOLECCAMU HBOJIOLUM, JBUKYIIUMU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTaMH Pa3JIMYHbIX AKOCHUCTEM U IPUCIIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpele oOuTaHMs, aOMOTUYECKMX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBA pOJICTBA OPraHU3MOB pa3HbIX CUCTEMATUYECKUX TIpYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, €IUHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHME pellaTh OUOJIOTMYECKUE 3aJaud, BbIABISATb NPUYUMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBaHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATb HUX OSKCIEPUMEHTAIBHBIMH CpPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYEHHBIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAy4YHbIX OOLIECTB, M MYOJUYHO IMPEACTABIATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(EPEeHIHIX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUIX M CIOCO0aX MpeAOTBpallleHUsl INI0OaTbHBIX
W3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON IEATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SHCTBA, MUIIEBOM MPOMBIIIJIECHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB u Konrpoun (undposbie)
IIpakTHYecku
n/n . TeM NPOrpaMmbl Bceero HBIE oOpa3oBaTeibH
e padoThbl
padoThbI ble pecypchl
1 buonorus kak Hayka 1
JKuBBIE CHCTEMBI M UX
2 2 1
W3YYCHHE
3 Buoinorus kiretku 2 0.5
XuMuyeckas oprauu3arus
4 P t 10 1
KJIETKHA
5 Crtpoenue u GyHKIMU KIETKU 8 1 2
OOMeH BelIeCTB U
6 MIPEeBpAICHUE SHEPTUHU B 9 1
KJIETKE
7 Hacnencreennas uagpopmarius 9 05
¥ peanu3anys €€ B KIETKe '
8 JKU3HEeHHBIN UK KIETKH 6 1 1
Crpoenue u KLU
9 P Pymicu 17 15
OpPTraHU3MOB
PasMHOXeHUE U pa3BUTHE
10 P 8 0 15
OpPraHHU3MOB
I'enernka — Hayka o
11 HaCJIEICTBEHHOCTH U 2 0.5
W3MEHYUBOCTH OPTaHU3MOB
3aKOHOMEPHOCTH
12 P 10 1
HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH
13 P 6 1 1
H3MEHYNBOCTH
14 I'enetuka yesioBeka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
Buorexnonorus u
16 4
CHHTETHYECKAsT OMOJIOT U
17 PezepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB
- 102 4 13

I10 ITPOT'PAMME




11 KIIACC

KoauvecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U Kounrpoan (undposBbie)
IIpakTHYecku
n/m  TeM MPOrpaMmbl Bceero HbIE oOpa3oBaTeibH
e padoThbl
padoThbI ble pecypchbl
3apokeHUE U pa3BUTHE
1 HBOJIFOIIMOHHBIX 4
NpeCTaBICHUN B OMOIOTHH
MuUKpOo3BOIIOLHS U €€
2 P : 14 1 2
pe3ynbTaThl
MaxkpoaBoitonus u eé
3 P B 6 1
pe3ynbTaThl
IIpoucxoxneHue u pa3BUTHE
4 P 9 P 15 15
JKU3HU Ha 3emJie
[TpoucxoxaeHue 4enoBeKa —
5 P 8 10 1 1
AHTPOIOTEHE3
DKOJIOTHSI — HayKa O
B3aMMOOTHOIICHUSIX
6 OpPraHU3MOB U 3 0.5
HAJIOPTaHU3MEHHBIX CUCTEM C
OKpY>Karollen cperon
Opranu3Msbl U cpesia 0OUTaHMs 9 1.5
OKoJ0rus BUJOB U MOIYJISILUN 9 1 0.5
DKOJI0rUs COOOIEeCTB.
9 m 12 0.5
DKOIOTUYECKUE CUCTEMBI
buocdepa — rmobanpHas
10 bep 6 1
IKOCHCTEMA
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB 102 5 75
I1O ITPOT'PAMME '




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanyecTBO yacon
JJIeKTPOHHBbIE
Ne ni/m Tema ypoka Bc Kour Tpax daxkTn wHppopbIe
oOpa3oBareJib
ero p.pab Hara YecKH
pao. HbIE pecypchl
bubnuoreka
buonorus kak KOMILIEKCHas
1 HayKa M KaK 4acTb 1 LIOK
COBPEMEHHOT0 00IIeCcTBa hitps://m.edsoo
Tu/7f41¢c292
5 YpoBHEBas OpraHu3aIus 1 https://m.edsoo
YKUBBIX CHCTEM u/7f41¢c292
YpoBHEBas opranuzanus
3 )KEI BLIX CHCTeII)W B 0 https://m.edsoo
Tu/7f41¢c292
4 JKuBble cUCTEMBI M X 1 https://m.edsoo
CBOICTBa Tu/7f41¢292
Meroasl MOJIEKYIIIPHON U
KJICTOYHOU OWOJIOTHH.
[IpakTuueckas padbora
«I3y4yeHre MeTo/I0B
5 KneTy:quﬁ 6I/IOJ'I(J)1FI/II/I 1 0.5 https://m.edsoo
Tu/7f41c292
(xpomarorpadus,
anexkTpodopes,
middepeHraIbHOE
ueHtpudyruposanue, [1LP)»
6 Ypok 000011eHHS IO TEMe 1
«BBeneHue B OMOIOTHION»
7 XUMHYECKUN COCTaB KJIETKU 1 https://m.edsoo
Tu/7f41c292
MuHepaibHbIC BEIIeCTBA
8 KJ‘ICTKII/)I 150:4 61/10110]11“11%01&1;1 1 https://m.edsoo
’ Iu/7f41¢292
poIb
Opranudeckre BelIeCTBa
KJICTKH — OCJIKH.
9 JIabopatopHas pabora 1 05 https://m.edsoo

«Ob6Hapyx)eHHne 6EJIKOB ¢
MOMOIIBIO KAYECTBEHHBIX
peaKkuuii»

.ru/7f41c292
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CgoiicTBa, knaccuduKaius u

https://m.edsoo

10 GbyHKIMH OEIKOB Tu/7f41¢292

1 OpraHnyeckue BEIIecTBa https://m.edsoo
KJICTKUA — JIMITAJIBI Tu/7t41c292
Opranuueckue BemecTna https://m.edsoo

12
KIJIETKA — YTJICBOIBI .ru/7f41¢c292
Hyxneunoseie kucnotsl. JJHK
u PHK. JIaboparopnas padota

13 «HccnenoBanme HYKIEHHOBBIX 05 https://m.edsoo
KHCJIOT, BBIJICJIICHHBIX U3 ru/7f41¢292
KJICTOK Pa3JIMIHBIX
OpPraHU3MOBY
Crtpoenue u pyukinu ATO.

14 HApyrue https://m.edsoo
HyKJIeo3uaTprudochaTel Tu/7f41c292
(HTD)

CexBenupoBanue JIHK.
Meroabl FTEHOMHKH, https://m.edsoo

15
TPAHCKPHUIITOMHKH, Tu/7f41¢c292
MIPOTCOMHUKHU

16 Metoasl CTpYKTYpHOU https://m.edsoo
ouosiorun Tu/7f41¢c292
Twurb KIIETOK. https://m.edsoo

17
IIpokaprnoTnueckas KjeTka Tu/7f41¢c292
CrtpoeHue 3yKapuoTHYECKON
kietku. [IpakTudeckas pabora https://m.edsoo.r

18 . 0.5
«3yueHne CBONCTB u/7f41c292
KJIETOYHOW MEMOpPaHbBI»

19 IToBepXHOCTHBII anmapar https://m.edsoo.r
KIICTKH u/7f41c292
OnHOMeMOpaHHBIE OPTaHOUIBI
kietku. [IpakTuyeckas pabora

20 «I/I3y‘qulzlle3 JIBUKEHUS ’ 0.5 hitps://m.edso0.r

u/7f41¢c292
IUTOIUIa3MbI B PACTUTEIIbHBIX
KJICTKax»»
[TosyaBTOHOMHBIE OpPTraHOUIbI
KJICTKH: MUTOXOHIPHUH,
21 ractupl. JlabopaTopHas 05 https://m.edsoo.r

pabora «lccnenoBanue
IUIa3MOJIN3a U AEIIa3MOJIn3a B
PaCTHTEIBHBIX KICTKAX)

u/7f41c292
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HememOpanHbie opraHon bl

https://m.edsoo.r

22 KJICTKA u/7f41c292
https://m.edsoo
23 Crtpoenue u QyHKIIUU sIpa U/ 7FA1C292
CpaBHuTenbHas
XapaKTEePUCTHKA KIETOK
sykapuor. JlaboparopHas https://m.edsoo
24 0.5
pabota «M3ydeHue cTpocHHs Tu/7f41c292
KJICTOK Pa3JIMYHBIX
OpPTraHU3MOBY
Accummsius u
JTUCCUMUIISLINS — JIBE
CTOpOHBI MeTabo3Ma. THITbI
oOMeHa BEIIeCTB.
25 Ha60paT0;l{a51 paborta https://m.edso0
. Tu/7f41c292
«M3yveHune KaTaTuTHIeCKOU
aKTUBHOCTH (pepMeHTOB (Ha
npUMepe aMuiIasbl HIH
KaTaJasbl)»
depMeHTAaTHBHBII XapakTep
peakuuii KIeTOYHOTO
Metabonusma. JlaboparopHas
26 pabota «M3yuenune 05 https://m.edsoo
(hepMEHTaTHBHOTO Tu/7f41c292
pacIieruieHus IepOKCUIa
BOJIOPOJIa B PACTHTENBHBIX U
KUBOTHBIX KIICTKAX»
27 benku-akTHBaTOPHI U OCIKH- https://m.edsoo
WHTAOHUTOPHI Tu/7f41c292
98 ABTOTpO(HBIH THIT 0OMEHa https://m.edsoo
BEILECTB .ru/7f41c292
https://m.edsoo
29 borocuTes 1U/7f41¢292
XemocuHnres. JlaboparopHas
pabora «CpaBHeHHE https://m.edsoo
30 0.5
mporieccoB poToCHHTE3a U Tu/7f41c292
XEMOCHHTE3a)
AHa’poOHbBIE OPraHU3MBbI.
Bupt Gpoicerns https://m.edsoo
31 JlaGopaTopHas paboTta

«CpaBHeHHE MPOLIECCOB
OpOKEHUS U JTBIXaHUS»

.ru/7f41c292
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AspoOHBIE OpraHU3MbI. DTaIlbl

https://m.edsoo

32 SHEPreTHYECKOro 0OMeHa Tu/7f41¢292
DHeprust MEMOPaHHOTO
33 rpajaueHTa npotoHoB. CHHTE3 https://m.edsoo
AT®: pabora mpOTOHHOI Tu/7f41¢292
AT®-cuaTassl
34 Peakmuu MaTpuIHOrO CHHTE3a https://m.edsoo
Tu/7f41¢c292
35 TpaHckpHITIHSE — MaTPUYHBIN https://m.edsoo
cunre3 PHK ru/7f41¢292
36 Tpancnsmus u e€ 3Tarnbl https://m.edsoo
Tu/7f41¢c292
KoaupoBanue aMUHOKHCIIOT.
37 PO.:L f)HﬁOCOM B OMOCHHTE3€ hitps://m.edsco
Tu/7f41¢c292
Ocika
Opranusanus reioma y https://m.edsoo
38
MPOKAPHUOT U DYKAPUOT Tu/7f41c292
MortekysipHbIe MEXaHU3MbI https://m.edsoo
39
IKCIPECCUH T€HOB y DYKApUOT ru/7f41¢c292
Bupycsl — BHEKJIETOUHBIE
OPMBI JKU3HU U OOJIMTraTHBIC
40 $a§a3I/ITH. [IpakTuueckas 05 https://m.edsoo
Tu/7f41¢c292
pabota «Co3naHue MoJeNn
BUpYyCa»
BupycHbie 3a001eBaHMs
41 qe;o};elca JKMBOTHBIX https://m.edsoo
D ’ .ru/7f41c292
pacteHuit -
42 HanorexHomoruu B OHOJIOTHH https://m.edsoo
U MEIULINHE .ru/7f41c292
43 JKu3HEeHHBIN UK KISTKH hitps://m.edsoo
Tu/7f41c292
. https://m.edsoo
44 Matpuunslii cuntes JJHK U/7F416292
Xpomocomsl. JIabopartopHas
45 pabota «M3yueHne XpoMocoM 05 https://m.edsoo
Ha TOTOBBIX u/7f41¢292
MUKpOITpenaparax»
46 Jlenenue KJIETKA — MUTO3 https://m.edsoo
Tu/7f41¢c292
47 Tuner kerok. Kapuokunes u 05 https://m.edsoo

nuTokuHe3. JlaboparopHas

.ru/7f41c292
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pabora «HabmoneHne MmuTo3a
B KJIETKaX KOHUMKA KOpeIlKa
Jyka (Ha TOTOBBIX
MUKpOIIpenaparax)»

PGFYHHHI/IH JKHU3HCHHOI'O UKJIa

https://m.edsoo

48 KJICTOK Tu/7f41c292
49 OpranusM Kak eIMHOE 1IEJI0e https://m.edsoo
Tu/7f41¢c292
TkaHu pacTeHUH.
50 Ha60paiopHa51 pabora 0.5 https://m.edsoo
. y .ru/7f41c292
«M3ydeHune TKaHEH pacTCHUI
TkaHM )KUBOTHBIX U YETOBEKA.
51 JIaboparopHas paboTa 05 https://m.edsoo
«/3yueHne TKaHen ' Tu/7f41¢c292
KMBOTHBIX)»
Opranbl. CucTeMbl OpraHoB.
JIaboparopHas paboTa https://m.edsoo
52 0.5
«M3yueHne opraHos Tu/7f41¢c292
[[BETKOBOT'O PACTCHUS
53 Ornopa Tena opraHu3MOB https://m.eds00
Tu/7f41¢c292
54 JIBHXKEHHE OPraHHU3MOB hitps://m.edsco
Tu/7f41c292
55 [Muranue OpraHu3MoB hitps://m.edso0
Tu/7f41c292
[TuTaHue MO3BOHOYHBIX
56 JKUBOTHBIX. https://m.edsoo
[IumeBapuTenbHas cucteMa ru/7f41c292
YelloBeKa
57 JIpIXaHHEe TO3BOHOYHBIX https://m.edsoo
JKUBOTHBIX U YEJIOBEKa Tu/7f41¢c292
58 Tpancnopt BemecTs y https://m.edsoo
OpPTraHHU3MOB Tu/7f41¢c292
59 Briaenenue y opranusmos ttps.//m.edsoo
.ru/7f41c292
KposenocHas cucrema
60 H(I))3BOHO‘{HBIX JKUBOTHBIX U https://m.edsoo
u/7f41c292
YelIoBeKa
61 3ammra y Opranu3MoB. https://m.edsoo
HmyHHas cucTemMa opranns3Ma Tu/7f41¢292
62 Pa3apaxumMocTh U perynsnus https://m.edsoo
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y OpraHu3MOB

.ru/7f41c292

I'ymopanbHas peryisauus u

https://m.edsoo

63
SHIOKPHHHAS CUCTEMA U/TFA1C292
’KHBOTHBIX U YEJIOBEKA -
KoHTpoiapHO-0000matonwmii
64 ypok 1 no teme «Knerka —
TCHETUYCCKas CIUHUIIA
KHUBOTOY»
A il pabOTHI.
o | oo
— 1U/7F41C292
OpraHU3MOB
66 [TonoBoe pa3MHOKEHKE https://m.edso0
P 1U/7f41c292
https://m.edsoo
67 Meii
eHes 1U/7f41c292
I'amerorenes. OOpazoBaHue u
Pa3BHUTHUE MOJOBBIX KIETOK.
JlabopaTopnast pabota https://m.edsoo
68 0.5
«M3yueHune cTpoeHus Tu/7f41¢c292
MOJIOBBIX KJICTOK Ha TOTOBBIX
MUKpOITpenaparax»
WunuBunyansHOE pa3BUTHE https://m.edsoo
69
OpPraHU3MOB — OHTOTCHE3 Tu/7f41c292
3akiajika OpraHoB ¥ TKaHEH W3 https://m.edsoo
70
3apOJIBIIIEBHIX JTUCTKOB Tu/7f41c292
Poct u pa3BuTHE KUBOTHBIX.
Jlab 0
71 «123151(21)3?12(:{24}?2 pI/?3IS€TIfOB 0.5 hitps://m.edsoo
prsHat ' TU/7f416292
CXOJICTBA 3apOJIbIIICH
MMO3BOHOYHBIX JKHBOTHBIX
Pa3MHOXeHUE U pa3BUTHE
i. JIab
p | ,
P P P ' 1U/7£416292
Pa3MHOXCHHUS BBICIITHX
pacTeHui»
K 6ota No2
73 Te(;vI[{eT E);Ilf Hlj:npa aOJ;rBaHOC - nttps://m.eds00
ABHAY 1U/7f41c292
pa3BUTHE OPTaHU3MOBY
AHaM3 KOHTPOJIBHOU pabOTHI. https://m.edsoo
74 Hcropus craHoBiIeHUS U

Pa3BUTHUA TCHCTUKH KAaK HAYKU

.ru/7f41c292
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OCHOBHEBIE IOHATHSA U
CUMBOJIbI T€HETHKH.

75 Jlaboparopnas pabota 0.5
«po3oduna kak 00BEKT
TCHETHYCCKUX MCCIICIOBAHUI
3aKOHOMEPHOCTH
HaCJIeI0BaHKsI IPU3HAKOB.
MoHorubpumHoe
76 CerLLII/IBai){I/IHe. [MpakTuueckast 0.5 hitps://m.edsoo
Tu/7f41c292
paborta "Uzydenue
PE3yIIbTaTOB MOHOTUOPUTHOTO
CKpEeIIMBaHUs y Ipo30(uisr"
HUTOJIOTHYECKUE OCHOBBI
77 EOHOI‘I/I(SPI/II[HOFO hitps://m.edsco
Tu/7f41c292
CKpeIMBaHUS
Amnanuzu ee
78 CerIIII/IBzI?IIITeL.uHGHOHHOG https:/m.eds00
Tu/7f41c292
JTOMHUHHUPOBAHUE
JIuruOpuIHOE CKpEIIMBAHHKE.
[IpakTrueckas pabora
79 <<I£)I3yquI/Ie pe3§J‘IbTaTOB 05 https://m.edsoo
Tu/7f41¢c292
JUTHOPUIHOTO CKPEIIUBAHHSI
y A1p030(QUITBI»
I{uTOMIOrHYECKUE OCHOBBI https://m.edsoo
80
JTUTUOPUTHOTO CKPEITUBaHUS ru/7f41¢c292
81 CuermieHHOE HaCcIeI0BaHNE https://m.edsoo
MIPHU3HAKOB u/7f41¢c292
82 XpOMOCOMHas1 TEOpHSI https://m.edsoo
HACJICACTBEHHOCTH Tu/7f41¢292
https://m.edsoo
83 I'eneTuka moima /7416292
84 I'eHOTHII KaK LI€JIOCTHAS https://m.edsoo
cucremMa Tu/7f41¢c292
I'eneTnyeckuii KOHTPOJIb
85 Pa3BUTHS PACTCHUI " itps: //m.edsoo
’ Tu/7f41¢c292
YKUBOTHBIX U YEJIOBEKA
86 V3MeH4YrBOCTh IPU3HAKOB. https://m.edsoo
Buasl usmenunsocTu .ru/7f41c292
87 MoaudukaroHHast https://m.edsoo
W3MEHYHMBOCTh ru/7f41¢292
88 BapuanuoHHsIi psg u 0.5 https://m.edsoo
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BapHalliOHHasl KpUBasl.
JlaGopaTopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PHUKATTIOHHOM
n3MeHunBOCTH. [locTpoeHue
BapHUAIIIOHHOTO PAJia U
BapHallMOHHOW KPUBOM»

.ru/7f41c292

89

I'enoTunuueckas
H3MEHYNBOCTD.
KomMOunarusHas
W3MEHYHBOCTD

https://m.edsoo

.ru/7f41c292

90

MyTanuoHHast U3MEHYHBOCTbD.
[IpakTuueckas padbora
«MyTauu y 1po30Quisl (Ha
TOTOBBIX MHUKPOIIPENapaTax)»

0.5

https://m.edsoo

.ru/7f41c292

91

92

93

3aKOHOMEPHOCTH
MYTaIMOHHOTO IpoIiecca.
DIUTreHEeTHKA U YIIUT€HOMUKA
I'enetuka yenoBexa.
[IpakTuueckas pabota
«CocTaBiieHUE U aHAIIU3
POIOCIOBHON»

MeTtoasl METUITMHCKON
T€HETUKU

0.5

https://m.edsoo

.ru/7f41c292

94

3HayeHne MEIUIIMHCKON
TCHETHKH B MPEAOTBPAIICHUN
U JIEUEHUH T€HETHUECKUX
3a001€BaHNH YET0BEKA

https://m.edsoo

.ru/7f41c292

95

KonTponsnas padora Ne 3 o
Teme: «I'eHeTHKa JenoBeKa»

https://m.edsoo

.ru/7f41c292

96

AHann3 KOHTPOJIBHOMN
paboT1bl.. OCHOBHBIE TOHATHSI
cenekuuu. JlaboparopHas
paborta «3y4ueHnue copToB
KYJTBTYPHBIX PACTCHHH 1
MOPO/I TOMAIITHUX KUBOTHBIX)

0.5

https://m.edsoo

.ru/7f41c292

97

MeTonabl ceNeKINOHHOMN
pabotel. JlabopaTtopHas
pabora «3yyeHne MeTo10B
CEJIEKIIUU PACTECHUI»

0.5

https://m.edsoo

.ru/7f41c292

98

JIOCTHXKEHHS CeISKIINU

https://m.edsoo
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99

100

101

pacTeHUH U KUBOTHBIX.
[TpakTrueckas pabota
«IIpuBUBKa pacTeHUI»

CoxpaHnenue, U3y4eHue u

HCIIOJIB30BaHHUEC I'€CHCTUYCCKUX

pecypcoB

buorexHnoorus kak Hayka u
OTpaciib MPOU3BOJICTBA.
[IpakTuueckas pabora
«M3ydeHne 0ObEKTOB
OMOTEXHOJIOTHI

HrtoroBas KOHTpoOJIbHAS
pabora.

0.5

.ru/7f41c292

https://m.edsoo

.ru/7f41c292

https://m.edsoo

.ru/7f41c292

https://m.edsoo

.ru/7f41c292

102

103

XpOMOCOMHAs U T€HHAas
WHXCEHepHUs. MeIUIIMHCKIE
OMOTEXHOJIOTHH.

O060011eHNE N3YYEHHOTO
marepuana

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

102

135

https://m.edsoo

.ru/7f41c292
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11 KIIACC

Tema ypoka

KoanuecTBO 4acoB

Bce
ro

KonTpouasn
ble padoThbI

IIpakTHyec
KHe padoThl

Jlara
HU3Y4YeH
us

DJIEeKTPOHHbBIE
nugpossie
o0pa3oBareib
HbI€ pecypchl

OBOJIIOLOHHAS
teopus Y.
[apBuHa

JIBrKyIIME CUIIBI
ABOJIIOIIMU BUJIOB
no Y. /lapuny
boprba 3a
CyILIECTBOBAaHHUE,
€CTECTBEHHBIN U
HCKYCCTBEHHBII
oTOOp

dopMupoBaHUE
CUHTETHUYECKOU
TEOPHH IBOJIOLINU

OTanel
3BOJIFOIIMOHHOT'O
npoiecca:
MUKPOIBOJTIOLIUS U
MaKpOIBOJTIOIUS
[Honmynsauus —
3J€MEHTapHast
eINHUIIA
SBOIIOIUN
3akoH
TeHETUUECKOTO
paBHOBecus Jx.
Xapau, B.
BaiinGepra.
JlaboparopHas
pabota
«BrigBienne
W3MEHYHBOCTH Y
oco0eit 0THOTO
BUJIA»

0.5

DJIeMEHTapHbIe
bakTopbI
9BOJIIOLIUH

Dddext




10

11

12

OCHOBATEJIL.
Dddext
OyTBUIOYHOTO
TOPJIBILIKA

Murpauuu.
HNzomsanuun

MO YJISALIAN:
reorpaguueckas,
OuoJioruueckas
EcTecTBennmIit
oTOop —
HaIpaBJIAOINN
(hakTop IBOIIOIIHH

[TomoBoit oT60p

13

[IpucnocobneHHo
CTh OPTaHU3MOB
KaK pe3yJbTaT
MHUKPO3BOJIIOIUH.
JlaGopaTopHas
pabora
«3yuenne
apoMop(}o30B u
WM0AJANTAlNN Y
pacTeHui u
YKUBOTHBIX)

0.5

14

[Tpumepsl
MIPUCTIOCOOICHU I
y OpTaHU3MOB:
Mophosoruueckue
:
dbusnonornueckue
, OMOXMMHUYECKHE,
MIOBEJICHUECKHE.
JlaGopatopHas
pabora
«IIpucnocobienu
ST OpTaHU3MOB U
WX OTHOCHUTEJIbHAS
1e1eco00pa3HOCTh
»

0.5

15

Bun, ero
KPUTEPUH U
CTPYKTYpa.
JlaGopatopHas
pabora

0.5




16

«CpaBHeHue
BU/JIOB T10
MOP(OJIOTHUECKO
MY KPHTEPHIO»

CtpykTypa BUaa

17

Bunoo6paszoBanue
KaK pe3ysbTaT
MHKPO3BOITIOIIMU

18

19

20

21

22

CBs3b
MUKPOIBOIIOIIUU
U BIUJIEMUOJIOTUA

Makpo3BoJtronus.
ITaneoHTOIOTHMUEC
KH€E METOIbI
U3y4YeHUs
SBOJIIOIINU

buoreorpaduyeck
Ue METOJIbl
U3y4YeHUs
HBOJIIOLIUN

OMOpPHOTIOTHYECK
ue u
CpaBHUTEIBHO-
MOpP(OTIOTHIECKHUE
METO/bI H3yYCHUS
HBOJIIOIUH

MonexkynsapHo-
TeHETUYECKUE,
OMOXUMHYECKHE U
MaTeMaTU4ecKue
METO/IbI U3yUYECHHUS
IBOJIIOLINH

23

24

25

26

OO0mue
3aKOHOMEPHOCTH
SBOJIIOINH

AnanTuBHas
paauausi.
HepaBHoMepHOCTB
TEMITIOB DBOJIIOIIAH
Hayunsie
TUMNOTE3bI
MPOUCXO0KICHHS
JKM3HHU Ha 3emie

JonayuHnsie




MIPEJICTABICHHS O
3apOKICHUH
KU3HU

27

28

OcHOBHBIE 3TaIlbI
HEOPraHUYeCKOM
SBOJTIOINH

T'unoresnl

3apOXKACHUA
KHU3HHU

29

30

31

Ucropus 3emiu u
METO/IbI €€
U3Yy4YCHUSI.
JlaGopaTopHas
pabora
«3yuenue u
OIHCaHue
MCKOITaeMbIX
OCTaTKOB JAPEBHUX
OpTaHU3MOBY
Havanbubie sTamns
OpraHUYeCKOU
ABOJTIOIUN

OBOJIIONHUS
JyKapuoT

0.5

32

OcHOBHBIE 3TaIlbl
HBOJIIOLIUN
PacTUTEIBLHOTO
Mupa.
IIpaxTrueckas
pabora
«M3yyenune
0coOeHHOCTEH
CTpOECHUS
pacTeHn pa3HbIX
OTJIETIOB)

0.5

33

34

OCHOBHBIE >TaIlbI
SBOJIIOINH
YKUBOTHOT'O MUPa

OBomronus
KUBOTHBIX.
[IpakTnueckas
paborta
«M3yuenue
0coOeHHOCTEH

0.5




CTPOCHUS
MIO3BOHOYHBIX
KHUBOTHBIX»

35

36

37

Pa3Butue xusHu
Ha 3eMJie 1o Ypam
U TIeproJIaM

MaccoBsie
BBIMUPaHUS —
DKOJOTHYECKHUE
KPU3HUCHI
MIPOIILJIOTO

CoBpeMeHHbIN
9KOJIOTHYSCKHI
KpHU3HC, €TO
0COOEHHOCTH

38

CoBpemMeHHast
cucreMa
OpPraHU4ecKOTro
TPOIILIOTO

39

OCHOBHBIE
CUCTCMATHYCCKHC

TPYIIIBI
OpraHu3MOB

40

41

42

43

AHTpOImosiorus —
HayKa O 4eJIOBEKE

PazButune
MPEJCTaBICHUN O
MPOUCXO0KICHUU
YeloBeKa

MecTto 4yenoBeka B
cHucTeMe
OpPraHUYECKOTO
MUpa.
JlaboparopHas
pabora
«3y4yenue
0CcoOeHHOCTEH
CTPOEHHS CKeleTa
YyeJIoBeKa,
CBSI3aHHBIX C
MPSIMOXOKICHUEM
»

JIBHKyILIME CUIIBI
aHTPOIIOreHe3a

0.5




44

45

46

CooTHo1ICHHE
OMOJIOTUYECKHUX U
COIIUAJIbHBIX
¢daxTopoB B
AHTPOTIOTEHE3e

OCHOBHBIE CTaJUH
aHTPOIIOTeHe3a

[Taneorenernka u
[1aJeOr€HOMUKa

47

DBOIIONHAA
COBPEMEHHOTO
JeJI0BeKa

48

Yenoeueckue
pacsL.
IIpakTnueckas
paborta
«M3yuenue
3KOJIOTUYECKHUX
aganTanui
YeJI0BEKa»

0.5

49

MexaucuuruimHap
HBIE€ METO/IbI
AHTPOIIOJIOTUU

50

51

3apoxaeHue u
pa3Burue
9KOJIOTHU

MeTtop1
SKOJIOTHH.
JlaboparopHas
pabota
«3y4yenue
METOJ0B
9KOJOTHYECKUX
HCCIIeI0BAHUM

0.5

52

3Hauenue
DKOJIOTHUECKHIX
3HAHUU I
YeJ0BeKa

53

54

DKOJIOTHYECKHE
bakTopbI

Abuornueckue
daxTopsl. CBeT
Kak

9KOJIOTHISCKHI

0.5




dakTop.
JlaGopaTopHas
pabora
«BbIsBIEHUE
MPHUCTIOCOOICHHIA
OpPTaHU3MOB K
BJIMSIHUIO CBETA»

55

AlGuotnyeckue
baxTopsbI.
Temmeparypa Kak
AKOJIOTMYECKHI
dakTop.
JlaGopaTopHas
pabora
«Bp1sBNIEHUE
MIPUCTIOCOOICHUI
OpPTaHU3MOB K
BITUSTHUIO
TEMIIEPATYPHI»

0.5

56

57

58

Abuotnueckue
(baxTopsI.
BraxuocTs Kak
3KOJOTMYCCKUM
dakrop.
JlaGopaTopHas
pabora
«AHaTOMHYECKHE
0COOCHHOCTH
pacTeHui u3
Pa3HBIX MECT
o0UTaHUS

Cpenpl oOuTaHus
OpraHU3MOB
buonornueckue
PUTMBI

0.5

59

Ku3ueHHrie

(bopMbI
OpTraHU3MOB

60

61

buornueckue
bakTopbI

3HaueHue
OMOTHYECKUX
B3auMMOACUCTBHUHI
JUIS
CyIIIECTBOBAHUS




OpPTaHU3MOB B
cpene oouTaHus

62

DKOJIOTHUECKUE
XapaKTePUCTUKH
MONYJISIIUA

63

64

OcCHOBHBIC
IMOKAa3aTeIIHN
MO YIS
YHCJIEHHOCTb,
IUIOTHOCTD,
BO3pacTHas 1
IoJIoBas
CTPYKTypa
OCHOBHBIE
MOKa3aTeIx
MOMYJISIINN:
POXK1aeMOCTb,
MPUPOCT, TEMIT
pocrTa,
CMEPTHOCTb,
MUTPALIH

65

66

67

68

69

70

DKoJorHYecKas
CTPYKTypa
MOMYJISALUN
JlnHaMuka
MOIYJISILUU U €€
perynsus
Kpussie pocra
YHCIEHHOCTH
MONYJISALINH.
Kpussie
BBDKHUBAHUS

OKonorudeckas
HUILIA BUJA.
JlaGopatopHas
pabora
«IIpucnocobiienn
s CEMSIH paCTEHUN
K PacCEIICHUIO)

Bun xak cucrema
MOIYJISIUANA
3aKOHOMEPHOCTH

HOBEACHUS U
MHUTpaLHil

0.5




KHNBOTHBIX

71

Coo00111ecTBO
OpPTaHU3MOB —
OHOLIEHO3

72

73

74

75

DKocHucTeMa Kak
OTKpBITas CUCTEMa
Kpyrosopot
BEIIECTB U MMOTOK
SHEpPrUu B
HKOCUCTEME

OcCHOBHBIE
[10Ka3aTeiu
3KOCUCTEMBI

DKOJIOTHUECKHUE
MAPaMUIbI

76

N3menenus
COOOIIIECTB —
CYKIIECCUU

7

[Tpuponnsie
KOCHUCTEMBI.
DKOCHUCTEMBI 03€p
U PEK.
DKOCHUCTEMBI
MOpel U OKEaHOB

78

[Ipuponusie
HKOCUCTEMBI.
DKOoCHCTEMBI
TYHJP, JIECOB,
CTenew, MyCThIHb

79

80

81

AHTpPOIIOTE€HHBIE
HKOCUCTEMBI

YpOoskocucTeMBl.
IIpaxTrueckas
pabora
«3yuenne n
OIMCaHNe
ypOOIKOCUCTEMBI

3aKOHOMEPHOCTH
dbopMupoBaHus
OCHOBHBIX
B3anUMOJICUCTBUHI
OpPTraHNU3MOB B
IKOCHCTEMAX

0.5

82

Mexaauzmbl




BO3JICUCTBUSA
3arpsA3HEeHUI
PAa3HBIX THUIIOB Ha
CcyOOpraHM3MEHHO
M,
OpPraHu3MEHHOM,
MOMYJISIIUOHHOM U
9KOCUCTEMHOM
YPOBHSIX

83

buocdepa —
oOuierniaHeTapHas
06oouka 3emiau

84

VYuenue B. U.
Bepnanckoro o
ounochepe

85

86

87

88

3aKOHOMEPHOCTH
CyIIIECTBOBAHUS
ouocdepsr
Kpyrosopotsl
BEIIECTB U
OMOreOXMMHUYECKH
€ IIUKJIbI

30HaIILHOCTH
ouocdepsl.
OcHOBHbBIE OMOMBI
CyIIu

Y CcTOMYHUBOCTD
6uocdepsl

89

DKOJIOTUUYECKUE
KPHU3HUCHI H UX
NPUYHHBI

90

91

92

Boznaelictrue
YeJoBeKa Ha
ouochepy
AHTpPOIIOT€HHOE
BO3/ICVICTBUE HA
PacCTUTENbHBINA U
JKUBOTHBIN MU

Oxpana npupos!

93

OcHOBHBIE
TIPUHITUTIBI
YCTONYUBOTO
pa3BUTHUSA
YeJI0BEUECTBA U




MPUPOJIBI

94

95

96

PanuonansHOE
MIPUPOJIONOJIH30Ba
HUE M COXpaHCHHE
OHOJIOTUYECKOr0
pazHooOpazus
3eMim

0O0001menue 1Mo
TEME
«MUKPO3BOJIOLHS
1 e€ pe3yJIbTaThD»

O0o061IeHuE 110
TEME
«Maxpo3BOJIIOIUS
U €€ pe3yIbTaThD»

97

O0o0061IeHue 1Mo
TeME
«IIpoucxoxaenue
Y Pa3BUTHE KU3HHU
Ha 3eMiie»

98

O0o0061IeHue 1Mo
TEME
«[IpoucxoxacHue
YeJI0BeKa —
AHTPOITOTEHESY

99

O0o0061IeHuE 110
TeMe «DKOJIOTHS —
HayKa o
B3aMMOOTHOIIIEHH
SIX OPTaHU3MOB)

100

0O0001enue Mo
TeMe «OpraHu3Msl
U cpena
obouTaHuSI»

101

0O0001eHne Mo
TeMe «DKOJIOTUS
BUJIOB U
TIOITYJISILIAN

102

O0001enue Mo
teme «buochepa —
riaobaabHas
HKOCHCTEMAa)

OBLLEE
KOJIMYECTBO

102

7.5




YACOB I10
I[TPOI'PAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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