MMWHHUCTEPCTBO IMPOCBEIEHUS POCCUIICKON ®EJIEPALIUA

MunucTepcTBO 00pa3oBaHusi M HAYKH Y IMypTckoi Pecny0auku
BropxerHoe yupexaenue 001meo0pa3oBare/bHAs HIKOJIA-HHTEPHAT

Pecny0iuKkaHCKuH JTULed-UHHTEPHAT

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
Ha nejicosere Pykosoaurens MO maremaruku,  M.o. qupexkropa
[Tporokon Nel UH(POPMATHKH U _K

oT «27» aBrycra 2024r. e e CTDCH IO L HPRINMOTOD H.E. Bopoonésa
», . s > <

,.;,/// /4 [Tpuka3 Nel59
V4 77

ot «30» aBrycra 2024r.

41.B. Mep3nsakosa

PABOYASI [IPOTPAMMA
(ID 850239)

yueOHoro npeamera «buosiorus. Yriy0JeHHbIH YPOBEHb)

s ooyuarormmmxes 10 —11 kimaccos

¢. Uraamac 2024



MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma no yueOHomy nipeamety "buonorusa" (nanee - Ouonorus) Ha ypoBHE
cpelHero oomero oopa3zoBaHusl pazpaboTaHa Ha OcHOBe PDenepalibHOro 3aKOoHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eaepanun», PI'OC COO,
Konuenuuu npenogaBanus yueOHoro npeamMera « bojaorus» 1 OCHOBHBIX TOJIOKEHHM
dbenepanbHOl paboydeit mporpaMMbl BOCTTUTAHHUS.

YueOuslii npeamer «buonorus» yriayonénHoro yposHs wuzyudenus (10-11
KJIACChI) SIBJISIETCS OJTHAM W3 KOMIIOHEHTOB MpeaMeTHOW obOnactu «EcTecTBeHHO-
HayuHble npeameTsy. CornacHo nonoxeHusM GI'OC COO mpoduiibHbie yueOHbIC
NpeAMEThl, H3y4yaeMble Ha YIUIyOJIEHHOM  YpPOBHE, SBISIOTCS  CIIOCOOOM
muddepeHnranun 00y4eHns Ha YPOBHE CPEAHET0 OOIIero 00pa3oBaHUs U MPU3BaHbI
00ecneunTh MPEEMCTBEHHOCTh MEX/IY OCHOBHBIM OOIINM, CPETHUM OOIIUM, CPETHUM
npoecCHOHaNBbHBIM U BBICHIMM OOpa3oBaHueM. B TO ke BpeMs KaxAbld W3 ITHX
y4eOHBIX TIPEIIMETOB JIOJDKEH OBbITh OPUEHTHUPOBAH HA MPUOPUTETHOE pPEIICHHE
00pa30BaTEeNbHBIX, BOCHUTATENBHBIX W Pa3BUBAIONIMX 33Jad, CBS3aHHBIX C
npodopueHTaneil 00yJarImuxcss U CTUMYJIHPOBAHHEM HWHTEpeca K KOHKPETHOU
00JIacTU HAy4YHOTO 3HAHUSI, CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHOM, SKOJOTHEH,
MICUXOJIOTUEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma o yue6HOMy mipeaMeTy "buonorus" maét npeacraBieHue o elu U
3amayax u3y4deHus ydeOHoro mpenmerta «buonorus» Ha yrayOiaéHHOM YpOBHE,
ompenensieT o0sA3aTeNbHOEe (MHBAPUAHTHOE) TMPEIMETHOE COJEpPKAHUE, €ro
CTPYKTYPUPOBAHHE I10 pa3jesiaM U TeMaM, pacrpe/ieleHre 1o KiiaccaMm, pEKOMEHTyeT
MOCJIEIOBATEIHLHOCTh M3YUCHHSI YYEOHOTO MaTepuaia ¢ Y4ETOM MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKU Y4EOHOT0 IpolLecca, BO3paCTHBIX 0COOEHHOCTEN
oOyuatomuxcs. B mporpamme mo 6uonornu peajan3oBaH MPHUHIIUI MPEEMCTBEHHOCTH
C U3y4Y€HHUEM OMOJIOTUH HA YPOBHE OCHOBHOTO 00IIEro oOpa3zoBaHus, Ojaroaps 4eMy
MPOCMATPUBAETCS HAIMpPABIEHHOCTh Ha TMOCJEAYIONIee pPAa3BUTHE OMOJIOTHMUECKHUX
3HaHWM,  OpPUEHTUPOBAHHBIX  HA  (OpMUpPOBaHHME  €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIUICHHUS, TIPEICTaBICHUNA O 37J0POBOM 00pase
JKW3HU, HA BOCTIUTaHUE OEPEKHOTO OTHOIICHUS K OKPY’Karolel mpupoaHou cpene. B
nporpaMMe Mo OWOJIOTMH TaKXe MOKa3aHbl BO3MOXXKHOCTH YYeOHOTO MpenmMera
«buonorus» B peanuzanuu tpedoBanuit ®I'OC COO «k miaHupyeMbIM JIXYHOCTHBIM,
METarpeJMETHBIM W TPEIMETHBIM pe3yjbTaTaM oOy4YeHHss U B (HOPMUPOBAHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIBHON JESATEIBHOCTH OOYYaIomMXCA IO
OCBOCHUIO COJIEpKaHUs OMOJIOTHYECKOro 00pa3oBaHusl HAa YPOBHE CPEHETO OOIIEro
oOpa3oBaHUs.

VYuebnsiii npeametr «buosorusi» Ha ypoBHE cpeaHero oomero oOpa3zoBaHUs
3aBepuIaeT OMOJOrnuYecKkoe 00pa3oBaHKe B IIKOJIE 1 OPUEHTUPOBAH Ha pAaCIIMPEHUE U
yrayOieHne 3HaHWi OOyYaromMxcs O JKMBOW MPHPOJE, OCHOBAX MOJEKYJISIPHOU U



KJIETOYHOU OWOJIOTUH, SMOPUOIIOTUHA U OWOJIOTUM PA3BUTUS, T€HETHKH, CEJEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenune yueOHoro mpeamera «buonorus» Ha yriayOJ€eHHOM YpOBHE
OPUEHTHUPOBAHO Ha IMOATOTOBKY OOYyYalOUMXCs K IMOCIEIYIOUEMY MOIyYSHHUIO
Ouonornyeckoro  oOpa3oBaHMsi B By3aX M OpraHu3alusix  CpEIHEro
npodeccuonansHoro odpazoBanus. OCHOBY €ro COJEp)KaHUS COCTABISAET CHCTEMa
OMOJOTMYECKUX  3HAHWW, TOJYYEHHBIX NPH  H3YyYEHUH  OOydaromuMucs
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX pa3/elioB OUOJOTMU HAa YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10—11 kimaccax 3TH 3HaAHUSA TOJy4YalrOT pa3BuUTHE. Tak,
pacUIMpPEeHbl U yriayOaeHbl OMOJOTUYECKHUE 3HAHUS O PACTEHUSX, dKUBOTHBIX, TPHOAX,
OaKTepusx, OpraHU3Me YeJIOBeKa, OOIINX 3aKOHOMEPHOCTSX KU3HH, JOMOJIHUTEIHHO
BKJIFOUEHBI OMOJIOTHYECKHE CBEACHUSA TNPUKIATHOTO M TOMCKOBOIO XapakTepa,
KOTOpBbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHPHI JUIsl MOCIEAYIOLIEro BbIOOpa
npopeccuu. Bo3MokHa  Takxke  HMHTErpauus — OWMOJIOTUYECKHMX  3HAHUM ¢
COOTBETCTBYIOIIMMH 3HAHUSIMH, IOJYYEHHBIMU OOYYalOIMMHUCS TpU H3Yy4YEHUU
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpeamety "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIN U 3BOJIIOLMOHHBIN MOAXO0/AbI K U3y4eHUI0 Ouosoruu. CorjaacHo
UM, H3Y4YarTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE I JKUBBIX CHCTEM
pPa3HOTO YPOBHS OpraHW3alldd, »3BOJIOLUUWM OPraHMYecKoro MHpa Ha 3emie,
COXpaHEHUs1 OMOJOTUYECKOTro pa3zHooOpasus miaHeTsl. Tak, B 10 kjacce uzydarorcs
OCHOBBI MOJIEKYJISIPHOM U KJIIETOUHOI OMOJI0THH, SMOPUOJIOTUN U OMOJIOTUH Pa3BUTHS,
TEHETUKM U CEJeKUUH, OHOTEXHOJOTMM W  CHHTETUYECKOW  OHOJIOrHH,
aKTyaJIM3UPYIOTCSl 3HAHMUA oOOydaromuxcsi 1Mo OOTaHMKE, 300JI0THH, AHATOMHH,
¢dbuszunonorun 4venoreka. B 11 knmacce m3yyaroTcsi SBOJIIOIMOHHOE YUYEHUE, OCHOBBI
9KOJIOTUH U YueHue o buocdepe.

VYuebnsiii npeamet «buosorus» mpu3BaH 00eCreyuTh OCBOSHUE 00yYaIOIUMUCS
OMOJIOTMYECKUX TEOpUM U 3aKOHOB, HJIeH, MPUHIIMIIOB U MPABUJI, JIEKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHBI MHpA, 3HAHUW O CTPOCHMHH,
MHOT000pa3u U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IOMyJIslni, OHOIIEHO3a,
HKOCUCTEMBI, O BBIAAIOIINXCS] HAYYHBIX JOCTHKEHUSX, COBPEMEHHBIX UCCIIEI0BAHUSIX
B OHOJIOTMHM, TPUKIATHBIX acleKkTax OWOJIOTMYECKUX 3HaHuil. s pa3BuTus u
HOJUIepKaHUST MHTEpeca 0O0ydaromuxcss K OHOJOTMM Hapsjy CO 3HAYUTEIbHBIM
00BEMOM TEOPETUYECKOTO MaTepuala B COAECP)KaHUU MPOrpaMMbl MO OHOJOTUU
MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEU CTAHOBJICHUS U PA3BUTHSA TOM WM WHOMN
o0nacTi OWOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOEKHBIX YUEHBIX B pEIICHUE
BOKHEHIIIMX OMOJIOTHYSCKUX M SKOJOTHYSCKHUX IMPOOIIEM.

[enp n3yuyenust yueOHoro npeamera «buosnorus» Ha yriyOJ€HHOM ypOBHE —
OBJIaJIeHHE O0YYAIOIIMMHUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIMOHATBHOW OpraHUu3aluu



KUBBIX CUCTEM Pa3HOTO paHra U MPHOOpPETEHUE YMEHHUM HCIOIb30BaTh 3TH 3HAHUS B
dbopMupoBaHUM HWHTEpeca K  ompeaeinéHHor  obimactu  mpodecCHoOHATBHON
JIESITEIbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBHIOOPY y4eOHOTO 3aBEJCHHS IS
IPOAOKEHNS OMOJIOTHYECKOT0 00pa30BaHUsl.

Joctrmxenue ey u3ydeHus yueoHoro npeamera «buonorusy Ha yriayOnéHHOM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHE OOYYArONIMMUCS CHCTEMBl OHMOJOTHYECKUX 3HAHHWM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUEHIMAX, TMIIOTEe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
IPaBUJIaX, COCTABJIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHpa; O
CTPOEHMM, MHOroOOpa3uu U OCOOEHHOCTAX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOIyJIALUA, BU]I, OMOreoleHo3, bnocdepa); 0 BBIIAIOIINXCSA OTKPBHITUAX U
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHUE OOYyYaromMXCs C METOJaMH [IO3HAHUS JKUBOM MPHUPOJBIL:
UCCIIEIOBATEIbCKUMU METOAAMH OMOJIOTMUECKUX HAyK (MOJIEKYJISIPHOM M KJIETOYHOU
Ononoruv, -HMOPHOIOTMM W OHOJIOTMM pa3BUTHUS, TE€HETHUKH W  CEJEKIIHH,
OMOTEXHOJIOTUH U CHHTETHYECKOW OMOJIOTUH, AJIEOHTOJIOIHH, 3KOJOTHH); METOIaMU
CaMOCTOATENLHOTO MPOBEACHUS OMOJIOrMYECKUX MCCIEI0OBaHUN B J1abOpaTOpuu U B
npupojie (HaOIroAeHue, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIUPOBAHUE);

OBJIQZICHUE  OOYYaAIOUIMMHUCS  YMEHMSIMH:  CaMOCTOSITEIbBHO  HAXOIUTh,
aHAJIM3UPOBaTh M HCIOJIb30BATh OWOJIOTMYECKYI0 HWH(OPMALMIO; MOJIb30BATHCSA
OMOJOTMYECKOM TEPMHUHOJIOTHEN W CHUMBOJIMKOH; yCTaHaBIMBATH CBSI3b MEXKIY
pazBuTHEeM OHOJIOTMM M  COLMAIbHO-d)KOHOMUYECKUMHU U  3KOJOTUYECKUMHU
npobyieMaMu  4YeJIOBEYECTBA; OLICHUBATh IOCIEACTBHUSI CBOEH AESITENBHOCTH IO
OTHOILIEHUIO K OKpY’XKaroulell MNpUpoAHON cpene, COOCTBEHHOMY 3JI0POBBIO U
3JI0POBBIO OKPYXAIOLIUX JIF0JIel; 000CHOBBIBATh U COONIOAATH MEPhI MPOPUITAKTUKH
MH(EKIMOHHBIX 3a00JI€BaHU, TpaBWIa TOBEACHUS B MPUPOJAE M oOecreueHus
0€30MacHOCTH COOCTBEHHOM JKM3HENEATENIbBHOCTH B UPE3BbIYAWHBIX CUTYaLUAX
IPUPOAHOTO M TEXHOTCHHOI'O XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIE HAyYHbBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y O0YYaIOIIMXCA MHTEIUVIEKTyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B
npolecce 3HAKOMCTBA C  BBIJAIOIIMMUCA  OTKPBITUSIMU M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHMOJIOTUH, pEIIAEMbIMU €10 MpoOJieMaMu, METOJI0JIOTHEN
OMOJIOTMYECKOT0 MCCIIeI0BaHusl, MMPOBEIECHUS SKCIEPUMEHTAIbHBIX HCCIIECIOBaHUM,
pelieHus OMOJIOTMYECKUX 3aJad, MOJETUPOBAHUS OHOJIOTMUECKHMX OOBEKTOB H
MPOILIECCOB;

BOCIHUTAaHUE Yy OOy4YarolUXCsl [IEHHOCTHOIO OTHOIIEHHUS K >KMBOIM IpUpojie B
LEJIOM U K OTJCNIbHBIM €€ 00bEeKTaM U SIBICHUAM; (POPMUPOBAHHUE IKOJIOTUUYECKOM,
IeHETUYECKOM TPaMOTHOCTH, OOIEH KyJIbTYphl MOBEACHHUS B MPUPOJAE; UHTETPALUU
€CTECTBEHHO-HAYYHbIX 3HAHUU;



npuoOpeTeHrne  OOydYaIMMHCS  KOMIETEHTHOCTH B PallMOHAIBHOM
MIPUPOOIIOIH30BaHNN (COOIIOICHNE TIPaBUJI TIOBEICHUS B TIPUPOJIC, OXPAHBI BUJIOB,
DKOCUCTEM, Ouocheprl), COXpPAaHCHHH COOCTBEHHOTO 370POBbS U  370POBBSA
OKpY’KaroIIUX JItoAeH (coOmoeHust Mep npoduaakTUKA 3a00eBaHui, o0ecrieueHre
0€30MacHOCTH JKU3HEACSITENIbHOCTH B YPE3BBIUAWHBIX CHUTYyallUSIX MPUPOJHOTO U
TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAHUS OWMOJOTHYCCKUX 3HAHUU H
YMEHUH B IOBCEIHEBHOW KU3HU;

CO3[aHK€e YCIOBHH JIJI1 OCO3HAHHOTO BHIOOpA O0YHAOITUMUCS UHANBUIY ATbHON
oOpa3oBaTenbHOI TPaeKTOPHH, CIOCOOCTBYIOLIEH MOCIIEYIOIIEMY
npo(ecCHOHAbLHOMY CaMOOTPEEICHUIO, B COOTBETCTBUU C WHIUBUYAIbHBIMU
WHTEpPECaMH M MOTPEOHOCTSAMH PETHOHA.

OO1ee ynCIIO YacoB, OTBEACHHBIX HAa M3ydeHHE OMOJIOTMH Ha YriyOJIeHHOM
YPOBHE CpeIHero od1ero oopa3zoBanus, cocraiser 204 gyaca: B 10 kimacce — 102 yaca
(3 yaca B Heznento0), B 11 kimacce — 102 yaca (3 yaca B HEJIEINIO).

OT6op oOpraHu3alMoHHBIX (OPM, METOJOB U CPEACTB OOyUECHHS OHOJIOTHH
OCYIIECTBIISIETCS C YYETOM CIEIU(HUKHA €Tro COMAep)KaHWs W HaIlpaBICHHOCTH Ha
OpOAODKEHNE  OMOJOTHMYECKOro  OOpa3oBaHMS B OpraHH3alUsaX  CPEIHEro
PO eCCUOHANIEHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM MpU 00y4YEHUH OWOJIOTMU HA YIIyOJIEHHOM YPOBHE
SBIISICTCSI TIPOBEJCHUE JIADOPATOPHBIX M TMPaKTUYECKHX paboT. Takke ydactue
OoOy4Jaronuxcss B BBITOJHCHUHM IPOCKTHBIX W Y4EOHO-HCCIICOBATEIBCKAX PadoT,
TEMaTHUKa KOTOPBIX OMpPEICNSIeTCS] YUUTEJIEM Ha OCHOBE MMEIOIIUXCS MaTepHaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.

COIAEPKAHUE OBYUEHUA
10 KITACC

CopaepkaHue TMPOTpaMMBbI, BBIICICHHOE KYpCuU8OM, HE BXOIHUT B TIPOBEPKY
rocyaapcTBeHHOU nutoroBoi arrectaruu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

CoBpeMeHHass OMOJIOTHS — KOMIUICKCHash Hayka. KpaTkas WCTOpHUS pa3BUTHS
Oounonornu. buojornyeckrue HayKy U U3ydaeMbie UMM MpooOsieMbl. DyHaaMeHTaIbHBIC,
MPUKJIATHBIC U TTIONCKOBBIC HAYYHBIC UCCIIEAOBAHUS B OMOJIOTUH.

3HadeHune Ouosoruv B (HOPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
kapTuHbl MHpa. Ilpodeccun, cBs3aHHbIE ¢ OwojorHei. 3HaueHHEe OWOJOTHH B
MPAKTUYCCKON  JICATCIbHOCTH  YEJOBEKa: MEIUIIMHE, CEIIbCKOM  XO35HCTBE,
MIPOMBITIUICHHOCTH, OXPaHE MPUPOIBI.

JleMmoHcTpanuu



[Toptpetsr: Apuctorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, V.
l'apseit, I'. Mennens, B. . Bepnanckui, W. I1. [Tanos, . . Meunukos, H. .
Basunos, H. B. Tumodees-Pecosckuit, /Ixx. Yorcon, @. Kpuxk, /1. K. bemnses.

Tabmuubl U cxeMbl: «CBsA3b OMOJOTMM C JPYyrUMH Haykammu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl U UX U3y4YCHHUE

JKuBble cucTemMbl Kak mpeaMeT u3ydeHusi Onosiorun. CBOMCTBA KUBBIX CHCTEM:
€IUHCTBO XUMHUYECKOTO COCTaBa, IUCKPETHOCTh W LEIOCTHOCTh, CIOXKHOCTh H
YIOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3aLIUS,
CaMOBOCIIPOU3BENEHUE, PA3IPAXKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YPOBHM OpraHu3aluy KUBBIX CHCTEM: MOJICKYJISIPHBINA, KIE€TOUYHBIN, TKAHEBBIN,
OpPTaHU3MEHHBIN, MOMYJIAIIMOHHO-BUIOBOW, YKOCHUCTEMHBINH (OMOTEOIICHOTHYECKHH ),
ouochepnsrii. [Iporeccel, mpoucxoasmue B KUBbIX cuctemMax. OCHOBHBIE MMPU3HAKU
»uBoro. JKu3Hp kak gopMma cyiiecTBoBaHusl Martepuu. Hayku, u3zyuaromiye >KUBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3alMH.

N3ydenne xkuBbIX cucTeM. Metoabl Ouonornueckoil Hayku. HaOmroneHwue,
M3MEpPEHUE, IKCIEPUMEHT, CUCTeMaTr3anus, meraaHanus. [lonstue o 3aBUCMMON U
HE3aBUCUMOU nepeMeHHou. 1nannpoBanue skcniepumenta. [loctaHOBKa U MpoBEpKa
runotre3. Hynesas rumotesa. Ilonstue BbIOOpKM U €€ mocToBepHOCTh. Pazbpoc B
ouosiornyeckux JAaHHBIX. OIlEHKa JOCTOBEPHOCTH TOJYYEHHBIX PE3YJIbTATOB.
[TIprurHBI UCKaKEHUS PE3YIIBTATOB SKCIIEpUMEHTA. [[OHATHE CTATUCTUYECKOTO TECTA.

JlemoHcTpanuu

Tabnuibl u cxembl: « OCHOBHBIE PU3HAKY KU3HNY, « bHomornueckue cucTeMol»,
«CBoJiCTBa )KUBOW MaTtepumn», « YPOBHU OpraHU3alMU KUBOM NpUpoab», «CTpoeHue
JKUBOTHOW KIJIETKN», «TKaHU 3>KUBOTHBIX», «CHCTEMBI OpPraHoB YEJIOBEYECKOTO
opranuszMay, «buoreoiieHos», «buochepay, «MeTo bl U3yUeHUS )KUBOW TPUPOIBI.

O6opynoBanue: 1adbopaTopHOe 000pyAOBaHWE JJIS IPOBEACHUS HAOIIOICHUM,
VU3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHue pa3IMUHBIX METOAOB MPHU U3YYEHUU
JKUBBIX CUCTEMY.

Tema 3. buoJsiorust KieTKku

Krnetka — cTpykTypHO-(pyHKIIMOHANIbHAS €IUHUIIA KUBOTO. VICTOpHUST OTKPBITHS
kietku. Pabotsl P. I'yka, A. Jleenryka. Knerounas reopus (T. lIsann, M. lneiiaen,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHS] COBPEMEHHOMN KJIETOUHOM TEOPHUHU.

Metoasl  MOJEKYJISIPHOM UM KJIETOYHOM  OMOJIOTHH:  MHUKPOCKOMWMS,
xpoMarorpadusi, s7aeKTpodope3, METOJ MEUYCHBIX aToMOB, au(hepeHITnaIbLHOe
1eHTpuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue pukcupo8aHHbix Kiemox.
OnexTpoHHass  MuKpockomus.  Kongokanenas — muxpockonus.  Bumanvhoe
(npudicuzHenHoe) uzyueHue Kiemox.



JleMoHCTpanun

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

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOID,
«HcTopus pa3BUTHS METOLOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl PacTUTENbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnueckass padora «M3ydeHue MeTOJOB KJIETOYHOH  OHOJIOTHHU
(xpomarorpadusi, anexkrpodopes, ruddepenimanbaoe nenrpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHM COCTaB KIETKH. Makpo-, MUKPO- U yJIbTPAMHUKPOIIEMEHTHI. Boaa
U €€ pOJIb KAK PACTBOPUTEINS], PEarcHTa, y4acTUE B CTPYKTYPUPOBAaHHH KIIETKH,
TEIJIOpEryJisiiud. MUHepalbHbIE BEIIeCTBa KJIETKH, UX Ouoyioruueckas posib. Ponb
KaTUOHOB ¥ aHUOHOB B KIIETKE.

OpraHnueckne BeEHIECTBA KIETKH. buonorndeckue mnoauMmepbl. benkwu.
AMUHOKHUCIIOTHBIN cocTaB OeykoB. CTpyKTypbl OeinkoBOW MoJiekyibl. IlepBuunas
CTpYKTypa Oenka, NeNnTujaHas CBs3b. BTopuuyHas, TpeTUYHAs, YETBEPTUYHAS
cTpyktrypsl.  Jlenarypamusi.  CpoiictBa  OenkoB.  Knaccudukamnuss — Oenkos.
buonornyeckue Qpynkuun 6enkoB. [Ipuonsi.

YrneBoasl. MoHOCaxapupl, Ucaxapuibl, OJUTOCaXapuabl U IMOJUCAXAPUIBL.
OOmuit 1aH cTpoeHus U (U3MKO-XUMHUYECKHUE CBOMCTBA yriieBo10B. buonornyeckue
GyHKIHUU yTIIEBOIOB.

Jlunuast. ['mapodunsHO-TUApOPOOHBIE cBoiicTBA. Knaccudukaius munuaos.
Tpurnunepunbl, ¢dochonunuabl, BOCKH, CTepouasl. buomornueckue GyHKIUN
munuaoB. O0mmMe cBOMCTBa OMONOTMYECKUX MEMOpaH — TeKy4YecThb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

HyxknennoBsie kuciotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommiementapuoctu. [Ipasuio Yapradda. Ctpykrypa JJHK
— JBOMHas cnupanb. MectoHaxoxaeHue u ouonorndeckue ¢ynkunu JJHK. Bumer
PHK. ®ynkuun PHK B kietke.

Crpoenue wmoisekynasl AT®. Makpospruueckue cBsizu B mosekyle ATO.
buonornyeckue ¢ynknuu AT®. BoccTtaHOBIEHHbIE MEPEHOCUUKHU, WX (DYHKIIMH B
Kietke. /[pyeue nyxneozuompugocghamer (HTD). CexBenupoBanue JJHK. Memoowt
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas OHOJIOTHS: OMOXMMHUYECKHE W OUO(DU3NYECKUE HCCIICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMoOIIeKy1. Modenupoeanue cmpykmypbl
U yHKYull OUOMONEKY U UX KOMNIEeKco8. KomnbvromepHulti Ou3aiin U 0peaHuyecKutl
cunme3s OUOMOIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHcTpanuu



[Toptpersr: JI. [lomunr, dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinn, O.
Conrep, C. [Ipy3unep.

Junarpammel: «PacnpeneneHne XUMAYECKAX 3JIEMEHTOB B HEXKUBOW ITPUPOAEY,
«Pacripenenenne XuMU4ECKUX 3JIEMEHTOB B dKUBOU IMPUPOAEH.

Tabmuubr u cxembl: «llepuonnueckas TabIMIIa XUMUYECKUX HIEMEHTOBY,
«CtpoeHue MOJEKyJbl BOIbI», «BemectBa B cocTaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€IKOBOW MOJEKYIbl», «CTpOEHHE MOJEKYI
yIIIeBOIOB», « CTPOCHUE MOJIEKYJ JUIUI0BY», « HyKlIenHOBBIE KHCIOTB», «CTpoeHue
MoJieKysibl ATD.

O6opynoBaHue: XUMUYECKasl MOCy1a U 000pyI0BaHUE.

JlabopaTopnass padora «OOHapykeHHE OEJIKOB C MOMOIIBIO KauyeCTBEHHBIX
pEeaKIniD.

JlabopaTopHnasi padorta «/ccrnenoBaHnne HyKJIEUHOBBIX KUCIIOT, BBIIEICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenue u GQyHKIMH KJIETKH

Tumel KJIETOK: JyKapuoTHYecKas W Mpokapuotuueckas. CTpyKTypHO-
(yHKIHMOHAJIbHBIE 00pa30BaHUS KIETKH.

Crpoenue npokapruoTuueckon kieTku. Kierounasi creHka OakTepuil M apXeil.
OcoOEHHOCTH CTPOEHHUS TeTepOTPOPHON U aBTOTPOPHOM MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib IPOKApPHOT B OMOLIEHO3aX.

Crpoenre U (PyHKIMOHUPOBAHUE DYKAPUOTHYECKOM KieTKW. I[lnmasmaTumyeckas
MeMOpana (rrazmanemma). CTpyKTypa IIa3Matudeckod meMOpanbl. TpaHcmopt
BEII[ECTB Yepe3 IIa3MaTHUeCKyt0 MeMOpaHy: maccuBHb (nuddys3us, obOiaeryéHHas
mubdys3us), akTUBHBIM (NMEPBUYHBIA W BTOPUYHBIM AKTUBHBIM TPAHCIOPT).
[Tonynponumaemocts MemOpaHbl. PaGoTa HaTpuii-kaauMeBOro Hacoca. DHAOLUTO3:
MUHOLUTO3, (paronuros. Dx3ouuTo3. Kierounas crenka. Ctpykrypa ¥ (QyHKUIHUH
KJIETOYHOW CTEHKU PAaCTEHUM, TPUOOB.

Hurtomna3zma. Iluto3osb. [utockener. [IBwkeHue uuTomiazmbl. OpraHouibl
kJeTk. OqHOMEMOpaHHbIE OPraHOUbI KIETKH: 3HJoIuiazMartuyeckas cetb (JI1C),
anmapat [OnapaXKu, JIM30COMBI, HUX CTpoeHHME U (QyHKIMU. B3auMocss3b
OJTHOMEMOpPAHHBIX OPTraHOMJOB KiIETKU. CTpOEHHE TpPaHYISIPHOTO PETUKYIyMa.
Mexanuzm Hanpaenenus oenxoe ¢ IIIC. Cunrte3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. ['magkuii (arpaHyJsipHBIN) SHIOIUIA3MATHUYECKUN PETUKYITYM.
CekperopHast ¢yHkuus anmapata [onbmxu. Moougdurxayus 6enxkos 6 annapame
Tonvoorcu. Copmuposka benxos ¢ annapame I o1v0dicu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyomnu pacturenbHbix kieTok. Knerounsii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOMBl  KJIETKH:  MUTOXOHJPHUHU,  IUIACTH]BL
Ipoucxoocoenue mumoxonopuii u niacmud. Cumodbuoeenes (K.C. Mepeorckosckuii, JI.
Mapeynuc). CtpoeHue 1 PyHKIMH MUTOXOHAPUM U 1iacTul. [lepBuyuHbIe, BTOpUYHbBIC



U CIOXHBIE IUTACTUABI  (POTOCHHTE3UPYIOUIMX  JYKApUOT.  XJIOPOILIACTHI,
XPOMOIUIACTBHI, JIEMKOIJIACTHI BBICIINX PACTCHUM.

HememOpanusie opranouanl kinetku CtpoeHune u (yHKIMHM HEMEMOpPaHHBIX
OpraHOHUIOB KJICTKH. PuGocomsl. IIpomedsicymounvie Gunamenmeo.
MukpodunamenTsl.  Akmunosvie  Mmukpoguramenmsi.  MBpIIEUHBIE  KJIETKH.
Axmunogvle KOMNOHeHMbl HembvluleuHblx Kiemox. MukpotpyOouku. KieTouHsii
neHTp. CTpoeHue u ABMKEHHE KTYTHKOB U peCHUYEK. MUKPOTPYOOUKH ITUTOILIA3MBl.
LenTpuons. beaku, accoyuuposantvle ¢ MUKPODUIAMEHMAMU U MUKPOMPYOOUKAMU.
MomopHnuvie 6enku.

Anpo. Obonouka sjpa, XpOMAaTUH, KapuoOIUIa3Ma, SAPBIILIKH, UX CTPOCHUE U
GyHkumun. SnepHelid  OenkoBbIM  MaTpukc. IIpocTpaHCTBEHHOE paCMOIOKEHUE
xpomMocoM B wuHTepdasHOM siape. yxpomamun u 2emepoxpomamun. benku
XpOMaTuHa — THUCTOHBL. JluHamuxa s0epHoi 00010YKU 6 Mmumose. HoepHuvlil
mpaucnopm.

Knerounsle BkitoueHus. CpaBHHUTENbHAs XapaKTEPUCTHUKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmunpl u  cxembl: «CTpoe€HHE SYKapHOTHYECKOM KIEeTKn», «CTpoeHue
KABOTHOU KIETKN», «CTpOCHHE PACTUTENBHOU KIETKN», « CTPOCHUE MUTOXOHIPUN,
«Sapo», «CtpoeHne NpoOKaprOTUYECKON KIETKI.

OO0opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpENapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaTbl OaKTepualbHbIX KJIETOK.

JlabopaTtopHasi padora «/3y4eHue CTpOCHHSI KJIETOK Pa3JINYHBIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3yueHue cBOMCTB KJIETOUYHON MEMOpPAHbBD.

JlaGoparopnass padora «lccienoBaHue IUIa3MoJIM3a M JIEIUIA3MOJIN3a B
PACTUTENBHBIX KIETKAX).

IIpakTHyeckas padora «l/3ydeHue NBHKEHHS LUTOILIA3Mbl B PACTUTEIbHBIX
KJIETKaX).

Tema 6. O0OMeH BelecTB M NpeBpallleHHe JHEPIHHU B KJIeTKe

AccUMWIIALIMS U TUCCUMMWJISALIASL — JIBE CTOPOHBI MeTabonau3ma. Tumnsl oOMeHa
BEIIIECTB: aBTOTPO(HBIM U TeTepOoTpOoPHBIA. YYacTHe KHUCIOpOJa B OOMEHHBIX
mpolieccax. DHepreTuIeckoe odecreueHue KieTku: npespamiearne ATO B 0OMeHHBIX
npoueccax. DepMEHTATUBHBIM XapakTep peakluili KIETOYHOro MeTadoJiu3Ma.
depMeHTbI, UX CTPOCHHE, CBOMCTBA U MexaHu3M aeictBud. Kodpepmentsl. OTinuus
(GepMEHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. benku-akTuBaTOphl M OEJIKH-
UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATHBHBIX PEAKIUN OT pa3INMYHbIX
(bakTopoB.



[lepBuuHBId CHUHTE3 OpPraHMYECKMX BellecTB B KieTke. DorocuHTEs.
Anoxcueennviti u okcuceHuwlli pomocunmes y oaxmepuil. Ceemocobuparowue
nUSMeHmvl U NUSMEeHmMbl peakyuoHHo2o yewmpa. Ponp XIJIOpOILIaCTOB B MpOILECCE
dborocunTe3a. CBeToBass U TeMHOBas ¢aszbl. Domoovixanue, Cs., Cs. u CAM-munor
gdomocunmesa. IIponyKTUBHOCTH (poTOCHMHTE3a. BiusiHue paznuyHbix (HakTOpoB Ha
CKOpPOCTh (poTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEeMOCHUHTE3. Pa3noobOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTepuH, Kene300aKTepuu, CepoOaKTepUuu, BOJOPOIHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3mbl. Buael Opoxenusi. [IpoaykTsl OpokeHHMs W HX
WCIIOJIb30BAHUE  YEIOBEKOM. AHA’POOHBIE MHKPOOPTAHM3MBI KaK  OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIC3HEH.

AspoOHBIE OpraHU3Mbl. JTarbl dHEpreTudeckoro ooMeHa. [loaroroBuTeIbHBIN
aTan. [ uKonmm3 — 6ECKUCIOPOHOE PACIIETUIEHUE TITIOKO3bI.

buonornueckoe OKUCIEHUE, WM KJIETOYHOE JAbIXaHue. Poib MUTOXOHApPUM B
npoiieccax Ouosiorndeckoro okuciieHus. [{uknumdeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepeus memopannoz2o epaduenma npomonos. Cunmesz ATD:
paboma npomonnou ATD-cunmaszvl. llpermyniecTBa a’dpoOHOro myTHd oOMeEHa
BEIIECTB Iepes] aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JleMoHCTpauun

[Hoptpersr: k. Ilpuctim, K. A. Tumumpsses, C. H. Bunorpanckui, B. A.
Onrensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxeMbl: «POTOCHHTE3Y», «IHEPreTUIECKH oOMeH», «buocuHTe3
oenka», «CtpoeHue pepMeHTa», « XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHWE Il MPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnasi pabora «/3ydyeHne KaTaqTuTUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl WA KaTalas3bl).

JlaGopaTtopnass pabora «/3ydyeHue (EepMEHTATUBHOIO  pacCIICIICHUS
MEePOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTopHnasi padora «CpaBHeHHE NPOLIECCOB (POTOCUHTE3A U XEMOCHUHTE3a.

JlaGopaTopHasi padoTa «CpaBHEHHE MPOIECCOB OPOKECHUS U JBIXAHHS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun marpuuHoro cuHte3a. [IpuHIUMIT KOMIUIEMEHTApHOCTH B PEaKIUAX
MaTpUYHOIO CHHTe3a. Peanu3anus HaciencTBEHHOW HHpopManuu. | eHeTmyeckuid
KoJ, ero cBoucTtBa. Tpanckpunuuss — wmarpuudbld cuHTe3 PHK. Ilpunumns
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AaHTHUIAPAJUIEIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.



Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B Onocunrese Genka.
YcnoBusi Ouocunre3a Oenka. KomupoBanume amuHokucnor. Pomp pubocom B
OounocuHTe3e Oenka.

Cogpemennvie npedcmasnenuss o cmpoeHuu 2eeros. OpraHuzanus reHoma y
MIPOKApUOT M 3YKapuoT. Perynsuus akTUBHOCTHM TE€HOB y MpOKapuoT. ['mmoresa
onepona (®. XKako0, XK. MaHo). Moznexkynapuvie mexanusmvl dIKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomoer eenos. Perynsuus 0OMEHHBIX
po1IecCOB B KieTke. KiieTounslil romeocTas.

Bupycel — HeksieTouHble (OPMBI KU3HU M OOJMraTtHbie mapasuThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIl YUK
JHK-cooepocawux  eupycos, PHK-cooepocawux eupycos, baxkmepuoghazos.
Obpamuas mpauckpunyus, peeepmasa, uHmezpasa.

BupycHsie 3a00sieBaHus 4enoBeKa, >KUBOTHbIX, pactenuit. CITMJI, COVID-19,
COILIMAJIbHBIE U MEJUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdatar)
CMPYKMYPHBIX Ouonocuyeckux oanuvix. Hanomexuonoeuu ¢ ouonozuu u meouyume.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JlemoHcTpanuu

[Toptpetsi: H. K. Konbos, /. . UBaHOBCKUIA.

Tabmuel 1 cxembl: «buocunre3 Oenka», «l'eHeTmdyeckuii ko, «Bupyco»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Knerounsii 1nwmki, ero mepuoasl u peryisiuua. HaTepdaza u  MuUTO3.
OcoOeHHOCTH TIPOIIECCOB, MpoTeKawnmx B uHTepdasze. IloAroroBka KIETKH K
nenenuto.  I[lpecunreTmueckuit  (MOCTMUTOTUYECKHM),  CUHTETHUYECKHH  H
MOCTCUHTETHUECKUH (MPEMUTOTHYECKUH ) epUobl HTEpGa3bl.

Marpuunsiii cunre3 JIHK — permkanusa. [Ipunuuner perumkamuu JIHK:
KOMIUIEMEHTAPHOCTh,  TMOJYKOHCEPBATUBHBIM  CHHTE3,  aHTHUIIAPAJIICIBHOCTD.
Mexannsm permmkannn JIHK. Xpomocomel. Ctpoenne xpomocoMm. Temomepsl u
TeroMepasa. XpoOMOCOMHBIN HAOOp KJIETKU — KapUOTHII. JIUIIOUIHBIN U TarIOuIHbIN
HaOOpbI XpoMocoM. ["'omosiornuHbie XpoMocoMBI. [10710BbIE XPOMOCOMBI.

Henenue kinetku — MuTo3. CTaAuu MUTO3a U MPOUCXOMSIINE B HUX MPOLIECCHI.
Tunbel Muto3a. Kapnoknne3 n nuTokuHe3. buonornyeckoe 3HaueHUE MUTO3a.

Perynsiumus MutOoTHYECKOTO MUKIa KieTku. [Iporpammupyemas KieTo4yHas
ru0esb — anomnTo3.

Knerounoe simpo, XpomocoMmbl, (YHKIMOHaNbHAs TEHOMUKA. Mexanusmobl
npoaughepayuu, oughghepenyuposku, cmapenus u eubenu xiemok. «llugposas
KliemKkay» — ououngopmamuyeckue Mooeaiu QyHKYUOHUPOBAHUSL KILeMKU.



JleMoHCTpanun

Tabmupl u cxembl: «KU3HEHHBIM MHMKI KIETKH», «Mwutos», «CTpoeHue
xpomocomy, «Permmkanus JJHK.

OO0opynoBaHHe: CBETOBOM MMKPOCKON, MHUKpoIpenapaTsl: «MHUTO3 B KieTKax
KOPEIIKA JIyKay.

JlabopaTtopHasi paGora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKPOITPENapaTax».

JlaGopaTopnas padora «HaGmonenne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JdyKa (Ha TOTOBBIX MUKPOIpENnaparax)y.

Tema 9. CTpoenue u GpyHKINH OPraHU3MOB

buonornueckoe pazHooOpasue opraHuzMoB. OJHOKIETOUHBIE, KOJIOHUAJIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHS U YKU3ZHEICSATEILHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHbIE T'pUOBI, OAHOKIETOYHBIE BOJOPOCIHU, IPyrHe
npoTUcThl. KosloHnanbHbIe OPraHU3MBl.

B3anMocCBsI3p yacTeld MHOTOKJIIETOYHOI'O OpraHn3Ma. TKaH!, OPraHbl U CUCTEMBI
opra"oB. Opranu3m Kak eauHoe nenoe. ['omeocras.

Tkanu pacreHuid. TUnbl pacTUTENBHBIX TKaHEH: 00pa3oBaresibHas, MOKPOBHAs,
IpOBOASIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOeHHs, (QPYHKUMHA U
PACIIOIOKEHUA TKAaHEH B OPraHaX PaCTEHUM.

TkaHu XWBOTHBIX W 4YEJIOBEKA. THIIBI XMBOTHBIX TKAaHEW: SMUTEIHAIbHASA,
COCIMHUTENbHASA, MbIlIEYHas, HepBHasA. OCOOEHHOCTH CTpoeHHs, (YHKUMA U
pAacIIOOKEHUA TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M reHEpaTUBHBIE OpraHbl pacTeHUl. OpraHbl U CHCTEMBbI
OpPraHOB KUBOTHBIX U 4esIoBeKa. DyHKIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Tenma opranu3moB. Kapkac pacrenuit. Ckenersl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX XKUBOTHBIX. HapykHbIli 1 BHYTpeHHHUM ckeseT. CTpOCHHE U TUIIBI
COCIMHEHUS KOCTEMN.

JIBuKeHHne opraHu3MoB. J[BUKeHHe OJHOKIIETOUHBIX OpPraHU3MOB: aMEOOHUIHOE,
KTYTUKOBOE, PECHUYHOE. J[BMKEHHE MHOTOKIETOYHBIX PACTEHHMI: TPOMHU3MBI M
HacTUM. JIBM)KEHHE MHOTOKJIETOYHBIX )KMBOTHBIX M YEJIOBEKA: MBILICYHAS CHCTEMA.
Pednekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprann3mMos. [lornomenue BOAbl, YITIEKUCIOrO ra3a 1 MUHEPAIbHBIX
BEILIECTB pacTeHUsAMU. [IuTanne >KMBOTHBIX. BHYTPUIIOIOCTHOE U BHYTPUKIETOYHOE
nuieBapeHre. [IutaHue NO3BOHOYHBIX KMUBOTHBIX. OTAENBl MUIIEBAPUTEIHHOTO
TpakTa. [IumesapurensHble xenes3bl. [InieBapurenbaas cucTtemMa 4eaoBeKa.

Jlpixanve opranusmoB. Jlpixanue pactenuil. [[pixanue xuBOTHBIX. Juddysus
ra3oB 4epe3 NOBEPXHOCTb KIIeTKU. KokHoe nbixanue. JlpIxareinbHas NMOBEPXHOCTD.
XKabepHoe u nérounoe apixanue. J[pIxaHne MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIIO)KHEHHWE CTPOECHUS JIETKMX ITO3BOHOYHBIX JKHBOTHBIX.



JlpixarenbHas cucTeMa 4YenoBeKa. MexaHu3M BEHTWISALMM JIETKUX y NOTHL U
MiIeKonuTaromux. Perymsamus npixanus. JlprxarenbHble 00BEMBIL.

TpaHcropT BEWIECTB Yy OPraHU3MOB. TpPAaHCHOPTHBIE CHCTEMBI PACTEHUM.
TpancriopT BeniecTB y KUBOTHBIX. KpoBeHOCHas crcTema u €€ opranbl. KpoBeHOCHast
CUCTEMA IO3BOHOYHBIX KMBOTHBIX M yenoBeka. Cepale, KPOBEHOCHBIE COCYIbl H
KpoBb. Kpyru kpoBooOpaiieHus. OBOJIOLMOHHBIE  YCJIOXHEHHUS CTPOCHUSA
KPOBEHOCHOM CHCTEMBI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perymsimmsi.

Brinenenue y opraHn3mMoB. Beienenue y pacteHuil. Beigenenue y s KMBOTHBIX.
CoxkpartutenbHbie Bakyosid. Opransl Boiesnenus. Gunbrpanus, cekpenus u oopaTHoe
BCAChIBAHHE KaK MEXaHU3Mbl pabOThl OpPraHoB BhijeiaeHUS. CBs3b MOJOCTU Tela C
KPOBEHOCHOW U BBIACIUTEIBHON CUCTEMAMU. BBIE€IEHNE Y TO3BOHOYHBIX KUBOTHBIX
u yenoBeka. [louku. Ctpoenue u pynkunonupoBanue Heppona. OOpazoBaHrEe MOUHU Y
YeJI0BEKA.

3amyra 'y OpraHu3MoOB. 3anMra y OJHOKIETOYHBIX OpraHu3moB. Cropsl
OaKTepHil U HUCTHI MPOCTEHIIMX. 3alllUTa y MHOTOKJIETOYHBIX pacTeHuil. KyTukyia.
CpencTBa nacCUBHOM U XUMUYECKOM 3alIUThl. OUTOHIIUABI.

3ammTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX MpOM3BOAHBIE. 3alIUTa
opranusma ot 6onesHeil. UMMyHHas cucreMa dyenoBeka. KneTouHslil 1 TyMopanbHbIN
UMMYHUTET. BpoXI€HHBIN 1 npruoOpeTéHHBIN crienubuyeckuii UMMYyHUTET. Teopus
KJIOHaJIbHO-cenekTuBHOro uMmyHureta (I1. Dpmux, @. M. bepuer, C. Toneragna).
BocnanvrenbHble OTBETBI OPraHu3MoB. Poip BpOKIEHHOTO HIMMYHUTETA B PA3BUTHH
CUCTEMHBIX 3a00JI€BaHUM.

Pa3npaxuMOCTh U peryJsisnus y Opranu3sMoB. Pa3ipakuMocTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocte W perynsuus y pacreHud. PoctoBbie
BEILIECTBA U UX 3HAYCHHUE.

HepBHas cuctema u pediiekTopHasi peryssinus y >KMBOTHbIX. HepBHas cucrema
1 €€ OT/IeJIbl. DBOJIIOLIMOHHOE YCIIOKHEHNUE CTPOEHUS HEPBHOM CUCTEMBI Y )KUBOTHBIX.
OTxenbl rOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediexc u pediiekropnas nyra.
be3yciioBHbIE U YCTOBHBIE pe(IIEKCHI.

['ymopanpHass peryisuuss ¥ JHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenespl SJHIOKPUHHOW CHCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3anMocBs3p
HEPBHOM 1 SHIOKpUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JleMmoHcTpanuu

IToptper: U. 11. I1aBnos.

Tabmuubr u  cxembl: «OIHOKIETOYHBIE BOJIOPOCITN», «MHOIOKIETOYHbIE
Bojopociny, «baktepumy», «lIpocteiimme», «Opranbl IBETKOBBIX pPacCTEHUN»,
«CucTeMpl OpraHoB [TO3BOHOYHBIX KUBOTHBIX», « BHyTpEHHEE CTPOEHUE HACEKOMBIX),
«Tkanu pactenuity, «KopueBbie cucremb», «Ctpoenue crebms», «CTpoeHue
JIMCTOBOM IIJIACTUHKNY, «Tkanu YKUBOTHBIX), «Ckener YEJIO0BEKA,



«ITumeBapurenbHas cucrema», «KpoBeHocHast cucremay, «/lpixarenbHasi cuctemMay,
«Hepsnas cucrema», «Koxa», «MblmieuHast cucreMay, «BolienurenbHas cucremMay,
«OHJIOKpUHHAS CUCTEMAY, «CTtpoeHue MBIIIIBDY, «AMMyHHTETY,
«Kuireuynononoctueie», «Cxema nUTaHUA pacTeHUN», «KpOBEHOCHBIE CHCTEMBI
MMO3BOHOYHBIX  JKUBOTHBIX», «CTpoeHne ruape», «CTpoeHue I1IaHapum»,
«BHyTpeHHee cTpoeHue noxkaeBoro uepBs», «HepBHas cucrema peiO», «HepBHas
cucrema Jasarymku», «HepBHas cucrema mnpecmbikatomuxcs», «HepBHas cucrema
ntuy, «HepBHas cucrema wmuekonurtamomux», «HepBHasg cucrema dYenoBekay,
«Pedexcy.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOIpenaparbl OJHOKJIETOYHBIX
OpraHMW3MOB, MHKpONpenapaTbl TKaHEW, pPaKOBUHBI MOJUIFOCKOB, KOJUICKIIMU
HAaCEKOMBIX, HIJIOKOXKHX, >KUBBIE JK3EMIUISIPhl KOMHATHBIX pacTeHHU, repoapuu
pacTeHMl pa3HbIX OTAEJIOB, BIAXKHBIE MPENapaThl ’)KUBOTHBIX, CKEJIETHI TIO3BOHOYHBIX,
KOJUIEKIIUU O€CIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4elloBeKa, 000pyJIoBaHUE IS
JIEMOHCTpAllUM TOYBEHHOTO M BO3JAYIIHOTO NHUTAaHUSI PACTCHUH, PpAaCIICTUICHUS
KpaxMalia u 0eJKoB noj AeicTBreM (EepMEHTOB, 000pYI0BAHUE JJIs JIEMOHCTPALUU
OMBITOB IO HM3MEPEHUIO >KU3HEHHOW EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTeIbHbIX
JBH>KECHUH, MOJIEJIM TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTCHHI.

JlaGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi padora «/3ydueHrne opraHoB IIBETKOBOT'O PACTEHHS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPTaHU3MOB

@®opMbI pa3MHOXKEHHUSI OpPraHU3MOB: Oecroyioe (BKJIIOYAash BEreTaTHBHOE) U
nosioBoe. Bujpl 6€cronoro pa3MHOKEHUs: TOYKOBAHUE, CTIOPYJIAIUA, hparMeHTaIus,
KJIOHUPOBAHHE.

[TonmoBoe pazmHoxkeHue. [1o10BbIe KIIeTKH, Wik raMeThl. Meno3. Ctaaun Meio3sa.
[ToBenenue xpomocom B meno3e. Kpoccunrosep. bruosiornueckuii CMbICI MeEHWO3a U
IIOJIOBOTO mporecca. Meno3 u ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoasiiieBoe pa3Butue. ['aMeToreHes y >KMBOTHBIX. [l0nOBBIE Kene3bl.
OOpa3zoBaHue W pa3BUTHE MOJOBBIX KieTokK. CriepmaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpEeHMEe ¢ AMOpPUOHAIBHOE  pa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). IMOPHOJIOTHS — HayKa O
pPa3BUTUM OPraHU3MOB. Mopgoecenes — oona u3 2nagHvlx npoodaem 2MOPUOIOUU.
Konyenyusa mopghocenos u mooenu mopghozcenesa. Cragum sMmOpruoreHesa sKMBOTHBIX
(ma mpumepe masrymiku). JpoOGnenuwe. Tumbsl apoGnenus. /lemepmunuposanHoe u
HeoepMuHuposannoe Opobnenue. bracmyna, muner 6racmyn. OcCOOEHHOCTH
IpOOJeHUsT MIICKONUTAIOMIMX. 3apOJbIIIeBble JMCTKU (TracTpyiisiuus). 3akiajka



OpPraHOB M TKaHEW W3 3apOoJbIIICBBIX JINCTKOB. B3anMHOE BIHMSHHUE 4YacTed
Pa3BUBAIOIIETOCS 3apo/biiiia (SMOpUOHATbHAS UHAYKIMS). 3aKJIaJiKa IIaHa CTPOCHUS
JKABOTHOTO KAaK pe3yJIbTaT HEPAPXUYECKUX B3aUMOJCHCTBUN TI'€HOB. BnusHne Ha
AMOPUOHATIFHOE PA3BUTHE PATUUHBIX (DAKTOPOB OKPY KAIOIIECH CPEIbI.

Poct u pasButue >xuBOTHBIX. [locTamOpuoHaneHbI Tepuoa. Ilpsmoe wu
HemnpsaMoe pa3BuTue. Pa3zButue ¢ MmetaMopdo30M y OE€CIIO3BOHOYHBIX M TTO3BOHOYHBIX
JKUBOTHBIX. DHOJIOTMYECKOE 3HAYEHHE MPSIMOrO M HENPSIMOIO Pa3BUTHS, HX
pacrpocTpaHeHue B npupoje. Tumbl pocta KUBOTHBIX. DPAaKTOPBI PEryJIAIUU pPOCTa
KUBOTHBIX U yejoBeka. CTalud MOCTAIMOPUOHAIBHOTO PA3BUTUS Y >KUBOTHBIX U
yenoBeka. [lepuosbl oHTOreHe3a uenoBeka. CTapeHue U cMepTh Kak OMOJOTHYECKUe
MIPOLIECCHI.

Pasmuoxxenne u pazButue pacteHmid. ['amerodpur u cmopodur. Meiio3 B
JKW3HEHHOM LUKJIE pacTeHuit. OOpa3oBaHHUe CIIOp B mpoliecce Meio3a. ['lamerorenes y
pactennii. OIUIOIOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX OpraHu3MoB. JIBolHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJIaluyd OHTON€HE3a Y PACTCHUM U dKUBOTHBIX.

JleMoHCTpauumn

[Toptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuubr u cxembl: «BereraTuBHOe pa3smMHOXeHHE», «Tumbel 06ecrnosioro
pasMHOXEHUsD», «Pa3MHOXKEHUE XJIaMHUIOMOHAAb», «Pa3zMHOXKEHHE 3BIJIECHBI,
«Pa3MHOXeHue ruape», «Menos», «XpoMmocombl», «l'amerorenes», «CtpoeHue
AUIEKIIETKH W crepMaro3onsia», «OCHOBHBIE CTaaud OHTOreHe3a», «llpsmoe u
HenpsiMoe pa3BuTuey», «PazButne maiickoro xyka», «Passutue capanum», «Pa3zpurtue
JSATYIIKWY, «/[BOMHOE OMIOJOTBOPEHUE Y LIBETKOBBIX pacTeHuil», «CTpoeHue ceMsiH
OJHOJIOJIBHBIX U JIBYJIOJIBHBIX PacTeHUIN», «KW3HEHHBIN IIUKJI MOPCKOW KaIlyCThD»,
«Kv3HEHHBIN UK MXa», «KW3HEHHBIM UMK ManoOpOTHUKA», «KU3HEHHBIA LUK
COCHBI».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOMpENapaTsl SUIEKIETOK U
CIIEpMAaTO30U1I0B, MOJENb «L UK pa3BUTHS JISATYIIKIA.

JlaGoparopHass padora «l3yueHne CTpOECHHUSI TOJIOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpEenapaTax».

IIpakTnueckass paGora «BbIsIBICHHE TMPU3HAKOB CXOJCTBA 3apOJbIIIEH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHasi padora « CTpoeHHE OPraHOB pa3MHOKEHHUS BBICIIIMX PACTCHUI».

Tema 11. I'eHeTuka — Hayka O HAaCJEACTBEHHOCTH W W3MEHYHUBOCTH
OpPraHu3MoB

Wcropust cTaHOBICHUS M pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mengens, I'.
ne ®puza, T. Moprana. Ponbs oTeuecTBEHHBIX YUEHBIX B pa3BUTHUN FeHETHKU. PaboTh



H. K. KonbsuoBa, H. U. BaBunoa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A.
Owmmuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHbBIC TCHETUYECKHE TMOHATHS U CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJbTCPHATHBHBIE NPU3HAKWA, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, I€TEPO3UTOTa, YUCTas JTUHUS, TUOPUAbI, TEHOTHUIl, ()EHOTHII.
OCHOBHBIE METO/Ibl TEHETUKU: THOPUIOTIOTUYECKUH, IIUTOJIOTUYECKHUI, MOJIEKYIISPHO-
T€HETUYECKUU.

JeMoHCTpaMuK

[Toptpetsl: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. BaBuios,
A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeen-
Pecosckuid.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIIUBAHHUS.

Jlabopatopnas  pabora  «/Ipo3odumia kak  OOBEKT  TEHETHUYECKHUX
VICCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemuBanve. IlepBblii  3akoH MeHnenss — 3aKoH
eAMHO00pa3usi THOpUIOB MEepBOro mnokosnenus. IlpaBuno nomunupoBanus. Bropoi
3aKOH MeHzaens — 3aKkOH paculeluieHus Npu3HakoB. lLluTosnornueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanm3upyomee cKpemmBaHue. [IpoMexyTOUHBIM XapakTep HACIEAOBAHUA.
Pacuierienre mpu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurubpuaHoe ckpenmBanue. Tperuit 3akoH Menzenss — 3aKOH HE3aBHUCHUMOTO
HaCJIeI0BaHUsI MPU3HAKOB. [[uTOMOTMUECKe OCHOBBI TUTHOPUTHOTO CKPEITUBAHU.

Cueriennoe HacnenoBanue npusHakoB. Padotel T. Moprana. CuemiieHHoe
HACJICIOBAHUE T€HOB, HAPYILICHUE CIEIJICHUS MEXy TeHaMUd. XPOMOCOMHAsl TEOPUS
HACJICICTBEHHOCTH.

['eHeTuka mona. XpOMOCOMHBIA MEXaHU3M ONPENENICHHs Moja. AyTOCOMBI U
IIOJIOBBIE XpOMOCOMBI. ['OMOramMeTHbli W rereporamMeTHbld 1ojd. ['eHeTnyeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HAKOB, CLIETVIEHHBIX C TTOJIOM.

['eHoTun kak menoctHas cucremMa. [lmeroTponusi — MHOKECTBEHHOE JICWCTBHE
reHa. MHOXECTBEHHBIM ajUIeIu3M. B3aumonencTBUe HeEaJUICIBbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [Tonmumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHS PACTEHUMN, JKUBOTHBIX U YEJIOBEKA, a TAKKE
(hU3UOIOTHYECKUX MTPOIECCOB, MOBEJCHNUS U KOTHUTUBHBIX (QYyHKIUN. ['eHeTHYeCKHe
MEXaHU3Mbl CUMOUOTEHEe3a, MEXaHWU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3uT» M

«XO3IMH — MHUKpoOuOM». ['eHeTMYecKue acmeKkThl KOHTPOJIS ¢ HU3MEHEHUs
HACJIEICTBEHHOU MH(POPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.
JleMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.



Tabmunpr u cxemsbl: «llepBbiii U BTOpO# 3akoHbl Mennens», «Tperuit 3akoH
Mengaens», «AHaIM3HpyOUIEE CKpelMBaHuey», «HemoiHoe aOMUHHpPOBAHHUEY,
«CrierieHHOEe  HacJIeIOBaHWE TMPU3HAKOB y apo3odmiby, «['eHeTMka momay,
«Kapuotunn  uyenoBeka», «Kapuotunm npozodmib»y, «KapuoTum  OTHIBD,
«MHOXXECTBEHHBIN aJJICIN3M», «B3auMoeCTBUE T€HOBY.

O6opynoBanue: MOJENb I JEMOHCTPAIIMHA 3aKOHOB €IMHO00pa3us THOPUIOB
MIEPBOTO MOKOJCHUS U PACIICIJIEHUS IPU3HAKOB, MOJIEIb JJISl IEMOHCTPALIMU 3aKOHA
HE3aBHUCHUMOTO HACJIEAOBAHUS MPU3HAKOB, MOJIEIb ISl JEMOHCTPAIlMA CUETUICHHOTO
HacJIeJJOBaHUsI IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpenapar: «J[po3odumnay.

IIpakTnueckass padora  «lV3yueHue  pe3yJbTaTOB  MOHOTHOPHIHOIO
CKpEIIMBAHUA Y TPO30(DHUITBD».

IpakTnueckas padora «/3yueHue pe3yabTaToB AUTHOPUTHOTO CKpPEIIMBAHUS
y 1p030GUIIbD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHoTMHmAa U cpeabl npu  (popMupoBaHUM  (PEHOTHUIIA.
N3MeHunBOCTh TpU3HAKOB. KayeCTBEHHbIE M KOJIWYECTBECHHBIE NpPU3HAKHU. Buibl
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

MopaudukaiuoHHass  WM3MEHYHMBOCTh. Ponb  cpeasl B (OpPMUPOBAHUU
Mo (UKAIIMOHHON M3MeHYnBocTH. Hopma peakunu npusHaka. BapuanmoHHBIN psi
u BapuanuvoHHass kpuBas (B. MWoranucen). CgoiicTBa MOaU(PUKAIIMOHHON
W3MEHYHUBOCTH.

['eHoTUNIMYEeCKass M3MEHYHUBOCTh. CBOMCTBAa T€HOTHUIIMYECKOW M3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHAS.

KomOnHaTuBHAs HM3MEHUYMBOCTh. Mei03 M IIOJOBOM IMPOIECC — OCHOBA
KOMOWHATUBHOM M3MEHYMBOCTH. POjIb KOMOMHATHBHON M3MEHUMBOCTU B CO3JIaHUU
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax 0JJHOro BUA.

MyTanroHHass W3MEHYHUBOCTh. BuUIbl MyTallMii: TE€HHbBIC, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHBIE W  MHAYIMPOBAHHBIE  MyTaluu. SaepHele U
nUToIUIa3MaTuyeckue mytanuv. ComMaTUYecKWe M TOJOBble MyTauuu. [IpuyuHbI
BO3HUKHOBEHUS MyTaldii. MyTareHsl 1 X BIUSHUE HA OPTaHU3MBI. 3aKOHOMEPHOCTH
MYTAIlMOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKUX PSAJOB B HACJIEACTBEHHOM
m3menunBoctu (H.W. BaBuiio). BHesinepHas H3MEHUMBOCTh U HACJIEACTBEHHOCTb.

Onueenemuxa U INUCEHOMUKA, POIb  dNUSEHEMUYEeCKUx Gakxmopos 6
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdeMmoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. Bapunos.

Tabmumet u  cxembl: «Buael  m3MeHuuBOCTHY, «MoaudukarmoHHas
M3MEHYNBOCTHY, «KoMOMHATHBHAS M3MEHUYMBOCTHY», «Meto3», «OIIoI0TBOpEHUEY,
«I"eneTnueckue 3a00JieBaHus YeI0BeKay, « Buabl MyTanuii».



O6opynoBanue: JXWUBbIE M TepOapHbIE JK3EMIUIAPHI KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabGopaTopHnas padora «ccnenoBanrue 3aKOHOMEPHOCTEW MOIU(PUKAIIMOHHOM
n3MeHunBoCTU. [locTpoeHne BapualmoOHHOTO psifia ¥ BApUAlMOHHOW KPUBOID.

I[IpakTuueckass padora «Mytamuu y  1gpo3oguiabl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YesiOBEKA

Kapuotun uyenoBeka. MexayHapoaHas mOporpamMmMa HCCIEHOBAaHUS TE€HOMaA
yesioBeka. MeTo/ibl U3yueHUs TeHETUKY YeJIOBEKa: TeHeallorHuecKuil, OJIM3HEIIOBBIMH,
LHATOT€HETUYECKUH, MOMYISIIUOHHO-CTATUCTUYECKUN, MOJIEKYJISIPHO-T€HETUYECKHU.
CoBpeMeHHOE  OIpeJeNeHHe T[EHOTHNA:  IOJHOT€HOMHOE  CEKBEHUPOBAaHHUE,
TEHOTUIIMPOBaHKWE, B TOM uwncie ¢ nomompio II[P-ananu3za. HacnenctBeHHble
3a0o0yieBaHUsl 4elioBeKa. ['eHHble M XPOMOCOMHBIE OoJie3HH uenoBeka. bonesnu ¢
HACJIEJICTBEHHON MPEapacrnoiOKEHHOCThIO. 3HAUYEHHE MEAUIIMHCKOW T'€HETUKH B
NPEIOTBpPAlICHU W JICYEHWHM TEeHETHUYECKHX 3a00JIeBaHMI delioBeka. Meauko-
TEHETUYECKOE KOHCYJNbTHpOBaHUE. CTBOJOBBIE KIETKH. [IOHSATHE «TreHETHYECKOro
rpy3a». DTUYECKUE aCIEeKThl MCCIIEIOBaHUN B 00JacCTU PEeAaKTUPOBAHMS T€HOMA U
CTBOJIOBBIX KJIETOK.

['enernueckue (akTOphl TMOBBIMIICHHOW UYYyBCTBUTEIIBHOCTH 4YeEJIOBEKa K
(bU3MYeCKOMy U XMMHUYECKOMY 3arps3HEHUIO OKpYy’Karollel cpenbl. ['eHeTnueckas
IIPEAPACTIONIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JlemoHcTpanuu

Tabmuubr u cxembl: «KapuoTun uenoBeka», «MeTolbl U3yueHUS TEHETHKU
yesoBekay, «I 'eHeTnueckue 3a00JI€BaHUS YETIOBEKAY.

IpakTueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3sMoB

JomecTukanus ¥ celekuus. 3apoXKICHUE CEJIIEKIUA U JOMECTUKAIIMU. Y YEHUE
H. 1. BaBunosa o LlenTpax mpoucxoxkaeHust ¥ MHOT00Opa3us KyJIbTypPHBIX PACTCHHI.
Posnb cenexkuuu B CO34aHUM COPTOB PACTEHHUM M MOPOJ KUBOTHBIX. COPT, mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKMX PSA0B B HACHEACTBEHHOW u3MeHunBocthu H. U.
BaBumnoBa, ero 3HaueHue 1151 CEIEKIIMOHHON paOOThI.

Metonpl ceneknuoHHON paboThl. VckyccTBeHHBI OTOOp: MacCOBBI U
WHIUBUAYJIbHBINA. JTarbl KOMOMHAIIMOHHOM CeeKIHH. VcTibITaHue TPOU3BOIUTEIICH
Mo MOTOMCTBY. OTOOp MO TEHOTUITY C TMOMOIIBIO OIEHKH (DEeHOTHIa MOTOMCTBA U
oTOOp MO reHoTHUIly ¢ TomMoIIbio ananum3a JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEIeKIIMOHHON paboThl. PagnanmoHHbIi
U XUMUYECKUN MyTareHe3 Kak UCTOYHUK MyTallui y KyJIbTYPHBIX (JOPM OpraHU3MOB.
Hcnonp3oBaHne TEHOMHOTO peaKTUPOBAHUS U MeTO10B pekoMOnHaHTHRIX JIHK nis
MOJYy4YEHHUS UCXOHOTO MaTepuaia sl CEJICKIINUH.



[Tonyuenue MOJIUTIIIOU]IOB. BuyTtpusugosas rUOpUIU3AIINS.
biM3kopoACTBEHHOE CKpelMBaHue, Wik MHOpUAUHT. HepoicTBEeHHOE CKpENIMBaHKE,
WU ayTOpuaAuHT. ['eTepo3uc u ero npuyuHel. Mcrnonb30BaHue TeTepo3uca B CEICKIIUU.
Otpanénnas rubpunuzamus. Ilpeogonenue Oecrionus MEXKBHIOBBIX THOPHUIOB.
JlocTuxkeHus CENeKINH PACTEHUIN U )KUBOTHBIX. «3€1E€HAs PEGONIOYUSLY.

CoxpaHeHue U U3yUYECHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
TUKAX POIAUYEH ISl CO3/IaHUSI HOBBIX COPTOB M THOPHIOB CEIHCKOXO3SHCTBEHHBIX
KYIbTYyp. M3yuenue, coxpaneHue u ynpasgieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JMHCUBOMHBIX 6  YeNsaX  VIyuldeHusl
cyuecmeyowux U Co30aHusi HOBbIX NOPOO, JIUHULL U KPOCCO8, 8 MOM Huucie C
NpUMEHEHUeM COBPEMEHHBIX MemOO08 HAYYHLIX UCCIe008aHUL, Nepeoosvix uoel u
NepCneKmuGHbIX MexHOA02UL.

JleMmoHcTpanuu

[Toptpersi: H. M. BaBunos, M. B. Mwuuypun, I'. JI. Kapneuenko, II. IIL
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuupl 1 cxembl: «L{eHTpBI TPOUCXOKACHUS U MHOTOOOpa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAOB B HACJIEACTBEHHOW H3MEHYMBOCTHY,
«Metogpl cenexkuumny, «OTnanéuHas rudpuauzanus», «MyTareHesy.

JlaGopaTopnasi pabora «/3ydeHne COPTOB KYJbTYPHBIX PacTEHUW U TMOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi padora «/3yueHrne METOAOB CEJICKIINU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

Ikckypeusi «OCHOBHBIE METOJIbI WU JIOCTHDKEHUSI CEJEeKIUM PACTEHUM U
YKUBOTHBIX (Ha CEJICKITMOHHYIO CTaHIMIO, TNIEMEHHYIO (hepMy, COPTOUCTIHITATEIbHBIM
y4acTOK, B TEIJIMYHOE XO34MCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WJIM HAYYHOTO
LEHTpA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCIOIb3yEMblE B OHOTEXHOJOTMHM, — KIETOYHbIE W TKAHEBBIC
KYJbTYpbl, MUKPOOPTaHU3MBbI, UX XapaKTepUCTUKA. TpaauiimoHHass OMOTEXHOIOTHUS:
xJjieboreueHue, MOJTy4YECHUE KHCJIOMOJIOYHBIX MPOYKTOB, BUHOJIEJIHE.
MukpooOuonornyeckuii  cuHTe3. OOBEKTBI MHUKPOOMOJOTMYECKUX TEXHOJIOTHH.
[IpousBoacTBO O€IKa, aMUHOKUCIIOT U BUTAMHHOB.

Co3nganue TEXHOJOTM M HHCTPYMEHTOB IIEJICHANPABICHHOIO W3MEHEHUS M
KOHCTPYUPOBAHUSI T€HOMOB C IIEJbIO MOJYYEHUS] OPTAaHU3MOB M X KOMIIOHEHTOB,
COJIep KalllMX HE BCTPEUAIOIINECS B MPUPOAC OMOCUHTETUYECKHUE MYTH.

Knerounas wunHxeHepus. MeToapl KyJabTypbl KIETOK M TKAHEW PACTCHUU U
KUBOTHBIX. KpumoOanku. ComaTtmueckass THOpUAM3AIMSA W COMATHYECKHM
smOpuorere3. Mcmonp3oBaHWe TAaIIONJAOB B CENEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumeln. Hcnonv3o06anue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX



anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PekoHCTpyKuus
AWLEKIETOK M KIOHUPOBAHHME >KMBOTHBIX. METOJ TpaHCIUIAHTALMM SIAEP KIETOK.
Texnonocuu 0300poeneHus, KyIbMUSUPOBAHUS U MUKPOKIOHATLHO20 DA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCcOMHass M TE€HHas WHXeHepus. VICKYyCCTBEHHbI CHHTE3 T€Ha U
koHcTpyupoBanue pexkoMOuHaHTHBIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEeHHUSI ¥ IEPCIEKTUBBI XPOMOCOMHOM M T€HHOM MHKEHEPUH. DKOJIOTMYECKUE U
TUYECKHE TPOOIeMbl TEHHOW UHXKEHEPHUH.

Menuuuackue OuotexHojoruu. IloctreHomHas tnudposas menunuHa. [IL[P-
TUarHoctuka. MeTaboJOMHBIA aHalu3, TEHOIEHTPUUECKUI aHaldu3 MpoTeoMa
YeJoBeKa JUIsl OLIEHKU COCTOSIHMS €r0 310pOBbi. VICIIonbp30BaHNE CTBOJIOBBIX KJIETOK.
Tapretnast Tepanusi paka. 3D-Ououmkenepust uis pa3paboTku (yHIaMEHTaIbHbBIX
OCHOB MEIMIMHCKUX TEXHOJOTUHM, CO3JaHUs KOMIUIEKCHBIX TKAaHEW COYETaHUEM
TEXHOJOTMH TpEXMEPHOTO OMONpUHTHHra U ckadoyiguHra aias pelieHus 3ajad
MEPCOHATN3UPOBAHHON METULIVHBI.

Co3nanue BEKTOPHBIX BakKIMH C IEJIbI0 OOecreyeHruss KOMOWHUPOBAHHOM
3amuThl oT Bo30Oyaurteneid OPBU, ycraHOBieHHME MOJEKYISPHBIX MEXaHU3MOB
¢yuxuuonupoBanus PHK-comepkamux BHPYCOB, BBI3BIBAIOIIMX OCO0O ONAcHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauun

Tabmuubl u cxemsl: «/crnonb3oBaHWEe MHUKPOOPTaHMW3MOB B MPOMBIIUICHHOM
IIPOU3BOACTBEY, «KiieTouHas nHKeHepusn», «I eHHass HHXKEHepUs».

JlabopaTtopHnasi pa6ora «l3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

JkcKkypeusi  «buUOTEXHONOTMST — BaXKHEHWIIAs MOPOU3BOAMUTEIbHAS  CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)Y.

11 KUIACC

Tema 1. 3apoxkneHue W pa3BuUTHE 3BOJIOLUMOHHBIX MPEACTABJCHUI B
omnosioruu

OBomormonHass  teopuss Y.  JlapBuna. [Ipeanocbuikn  BO3ZHUKHOBEHMS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JBrkyiue cuibl 3BOIONMUA BUJ0B N0 Y. JlapBUHY (BbICOKasi MHTEHCHUBHOCTb
pa3MHOKEHHUSI ~ OPraHM3MOB,  HAcClIEJICTBEHHass  W3MEHUMBOCTb, Ooppba  3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunrernueckoid Teopun 3omounu (CTI). HelttpanbHas teopust
sBomonuu. CoBpeMEeHHass 3BOJIIOIIMOHHAs OWOJOrus. 3HAYeHUE HBOJIOIUOHHON
Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHOW KapTUHBI MUDPA.

JleMmoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kioswe, Y. lapsun, C. C. UerBepuxon, U. W. IlImansraysen, k. Xonaein, . K.
benses.

Tabnuubl u cxeMbl: «Cuctema xkuBoit pupojsl (o K. Jlunuer)y, «JlectHuna
KUBBIX cymecTB (o Jlamapky)», «Mexanusm (GpopMuUpoBaHUS MPUCIOCOOTICHUM Y
pacTeHuil U XUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmpyra myremectBus Y.
HMapsunay, «Haxoaku Y. Hapsuna», «D®opmbl 00pb0BbI 32 cyliecTBoBaHUE, «Ilopoabl
ronyOeii», «MHoroobpasue KyibTypHBIX (opM KanmycTbl», «Ilopoasl momarniHux
KUBOTHBIX», «Cxema oOpa3zoBanusi HOBbIX BHAOB (o Y. [apBuny)», «Cxema
COOTHOILIEHHUSI IBUKYILIHUX CUJI 3BOIIOUUN», «OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKOU
TEOPHUH SBOJIOLIANY.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAnnst Kak 3JIEMEHTapHas eauHuLa 3BOIMOUHMHA. COBPEMEHHBIE METObI
OLIEHKM TEHETUYECKOrOo pa3HooOpa3usi U CTPYKTypbl mnonyisuuil. M3MeHneHue
reHooH/la TOMYJSIUMKM KaK D3JIEMEHTApHOE SBOJIOLIMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. Baitnoepra.

DneMeHTapHble (AKTOpbl (IBIXKYILME CHJIBI) SBOJIONUU. MyTallMOHHBIN
npouecc. KomOunHatuBHas u3MeHUMBOCTH. Jlpeiid reHOB —  cilydaiiHble
HEHaNpaBJIeHHbIE U3MEHEHMsI YacTOT ajljiesiell B momyauuax. D(@exT ocHoBaTes.
Ippexm oOymuvinounoeo eopraviwka. CHudiceHue 2eHemuuyecKko2o pazHooopasusl:
npuyunsl u cireocmsus. Ilposenenue sghghexma Opetigha cenos 6 OGONLUUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus IOITYJISLIUM: reorpaguyeckas
(mpocTpaHCcTBEeHHAs ), OMoorndeckas (penpoayKTHUBHAs).
EctecTBennbiii or6op — HampaBmsoomuid  (paktop aBomoruu.  Dopmbl

€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMNA,  CTAaOMIM3HPYIOLIUH,  pa3pbIBAIOIIUNA
(nm3pyntuBHbii). IlomoBoit or6op. BoO3HMKHOBEHHE U 3BOJIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT, ~ OPraHM3MOB  Kak  pe3ysbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBEeHHE NpUCTIOCOOIEHUN Y Opranu3MoB. ApoMopd03bl U UIMOAAANTALIMH.
[Ipumepsl pucnocoOeHnit y opraHu3MoB: Mopgosoruiueckue, Gu3noJoruyeckue,
OMoxuMuYecKkue,  moBeAeHueckre.  OTHOCUTENBHOCTh  MPHUCHOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xputepum u CTpyKTypa. BuaooOpazoBaHue Kak pe3yibTar
MUKPO3BOJIIOIUHU. V30515111 — KiTtoueBoi (hakTop BumooOpazoBanus. [1yTu u criocoOsl
BUJI000pa3oBaHus:  ajyionmaTpudeckoe  (reorpaduyeckoe),  CHMIIATPUUECKOE
(9KOJIOTHUYECKOE), «KMTHOBEHHOE» (TIOJUTIIIONTA3AITHS, THOpun3anus ). JJmuTenpHOCTh
HBOJIFOLIMOHHBIX TIPOLIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO PA3HOOOpa3usl.



Posb 3BOIOIIMOHHON OMOJOTHHU B pa3pabOTKEe HAYYHBIX METOJOB COXPAHEHUS
OonopazHooOpazusi. MUKpPOABOIIONMS M KOJBOJIOIUSA MAapa3UTOB M HX XO3S5EB.
Mexanu3mbl (popMHpOBaHHS YCTONUYUBOCTH K aHTUOMOTHKAM M CHOCOOBI OOPHOBI C
HEW.

JleMoHCTpaMuU

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

Tabmumpt u  cxembl: «MyTalnMoHHasT W3MEHUMBOCTHY, «llomymnsimonHas
CTpyKTypa BHUIa», «Cxema NposiBICHMs 3akoHa Xapau—BaiinOepra», «lBuxyue
CWJIbI 3BOJIOLUN», «DKOJOTWYECKAas H30JIALUSA MNOMYJBIIMM CeBaHCKOM (openny,
«I'eorpaduueckas U30JALMSA JTUCTBEHHULBI CHOMPCKONW U JIMCTBEHHUIBI aypCKO»,
«IlonmynsIMOHHBIE BOJHBI YUCJIEHHOCTH XMUIIHHUKOB M XEepTB», «Cxema IelcTBUS
€CTECTBEHHOTO 0TOOpay, «Dopmbl OOPHOBI 3a CyliecTBOBaHUE, «HIyCTpUaTbHbBIN
MenaHu3M», «Kuble nckomaemsie», «IIOKpOBUTENBCTBEHHAS OKpPAcKa >KUBOTHBIX),
«IIpenynpexxnaromas OKpacka JKUBOTHBIX», «DHU3HOJOTHYECKUE —aJanTalun,
«IIprucnocoONeHHOCTh OPraHU3MOB M €€ OTHOCUTENBHOCTH», «Kputepuu Buaay,
«Bugpl-nBoitHukm», «CTpyKkTypa Buaa B npuponae», «CrnocoObl BUI000pa30BAHUSI,
«I"eorpauueckoe BUAO0Opa3oBaHUE TPEX BHJOB JIAHJBIILIECH», «IDKOJIOTHYECKOE
BUJ1000pa3oBaHue BUAOB CUHUID, «[lonumionasl pacrenuity, «KamycTHo-peaeuHsblit
ruOpuI.

OO6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydena NTUI] U
3Bepel ¢ MpUMepaMu Pas3IMUHbIX MPUCIOCOOJIECHUM, Yydesna NTUIl U 3Bepei pa3HbIX
BUJOB, TrepOapuu pacTeHud ONM3KUX BHUIOB, OOpPa30BABLIMXCS PA3NUYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BpIsIBICHHE U3BMEHIMBOCTH Y 0COOSH OHOTO BHUJIAY.

JlaGopaTopnasi pab6ora «IIpucnocoGiaeHuss opraHu3MOB U UX OTHOCHUTEJIbHAs
1e71eCO000pa3HOCThY.

Jlabopatopnass padora «CpaBHeHHE BUIOB 1O MOP(HOIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIOUMs U €€ pe3yJibTaThbl

MeTonbl n3yueHuss MaKpo3BOJoLMU. [[aleOHTOIOrHUEeCKE METOAbl U3YUYEHUs
sBosmonuu. [lepexonnsie Gopmbl U (PUITOTEHETUYECKUE PAIBI OPTaHU3MOB.

buoreorpaduyeckue meTonbl u3ydenus 3Boronuu. CpaBHeHue Giaopsl U GhayHbl
MaTepUKOB M OCTpOBOB. buoreorpadpuueckue obnactu 3emiau. Bunasl-sHaemuku u
PETUKTHI.

OMOpHOJIOTHYECKHME M CPAaBHUTEIbHO-MOP(OJOTHYECKUE METOIbl H3Y4YEHUs
IBOJIIOLMU. ['€HeTHYEeCKME MeEXaHU3Mbl DSBOJIOLUMKA OHTOTE€HE3a W IOSBICHUS
HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHATIOTMYHBIE OPTaHbl. Py iuMeHTapHbIe
Opranbl W  araBU3Mbl.  MOJIEKYJISIpHO-TEHETUYECKHE, OWOXHMUYECKUE U



MaTEeMaTUYECKHE METObl U3YUYEHUS IBOIIOLUU. ['oMosiornuHblie renbl. COBpeMEHHbBIE
METO/IbI TOCTPOCHUSI (PHIIOTEHETUIECKIX JCPEBbEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (IMIpaBWjia) SBOMIOUUU. [Ipunyun cmeHvl GYHKYULL.
HeobOpatuMocTs 3BoNIONMU. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
DBOJIIOLINH.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuubl 1 cxembl: «DunoreHeTHUECKU psAl JoWAAN», «ApPXEONTEPUKCH,
«3Bepo3yonbie suepbl», «Cteronedansdy, «Puanodursn, « CeMeHHbIE MaOPOTHUKI,
«buoreorpaduueckue 30HBI 3emum», «Jpeiid KOHTHUHEHTOBY», «PeNUKTH,
«HavanpHple cTagud SMOPHOHAIBHOTO PA3BUTHSA IMO3BOHOYHBIX >KHMBOTHBIX»,
«'oMonoOrnyHbleE W  AHAJOTMYHBIE OpraHby, «PyauMeHTb», «ATaBU3MBD,
«XpoMOCOMHbBIE HA0OpHI YeJIOBeKa W IMUMNaH3e», «[JaBHBIE HampaBlieHUs
ABONTIOLUNY, «O01IHE 3aKOHOMEPHOCTH IBOJIFOLIUNY.

OOopynoBaHue: KOJUICKIIMU, TepOapuu, MYyJSKA HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISDKHU TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYJUMEHTApPHBIX OPraHOB WU
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HA HA 3emJie

HayuHble rumoTe3pl NPOUCXOXKJIEHUA JKU3HM Ha 3emiie. AOUOreHe3s u
naHcrepmusi. JloHayyHble TPENCTaBICHUS O 3apOXKIACHUU MKU3HHU (KPEAlOHU3M).
['unore3a MOCTOSIHHOIO CaMO3apOKIEHUS )KU3HU U €€ ONpOBEPKEHHE omnbITaMu D.
Penu, JI. Cnannannanu, JI. [lacrepa. [IpoucxoxaeHue >ku3Hu U aCTPOOHOIIOTHS.

OcCHOBHBIE ATanbl HeOpraHUueckoi sBosounu. [InaHerapHas (reonoruueckas)
ABOJTIONMS. XUMHUYECKas IBOTIOLNS. AOMOTEHHBIN CUHTE3 OPraHUYECKUX BEILIECTB U3
Heopranndeckux. OnbiT C. Mumnepa u I'. Opu. OO6pa3zoBaHue mNOIMMEPOB U3
moHoMepoB. KoatnepsarHas runote3a A. M. Onapuna, runore3a nepBUYHOT0 OyJIbOHA
JIx. XonpaeitHa, renernyeckas runote3a I'. Ménnepa. Pubosumsi (T. Uek) u runoresa
«vupa PHK» V. I'unbepra. @opmupoBanrne MeMOpaH U BO3HUKHOBEHHUE MTPOTOKIIETKH.

Hcrtopus 3emnu u metoasl €€ n3ydeHus. Mckomaemple OpraHu4ecKue OCTATKH.
['eoxpononoruss u e€ meroabl. OTHOCUTENbHAs U aOCONIOTHAS TE€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas IKaja: 30HbI, 3Pbl, IEPUOJIBI, SITOXH.

HauanbHble 3Tansl opraHnyeckoi 3Bomonuu. [losBiaeHne u 3BOIFOLNS TIEPBBIX
KJIETOK. OBodrouus  Mmerabonu3ma. BO3HUMKHOBEHHWE  MEPBBIX  3KOCHCTEM.
CoBpeMeHHbIE MUKpPOOHBIE OMOMIIEHKM KaK aHaJor MEpBBIX Ha 3emiie COOOILECTB.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTHI.

[Ipoucxoxxknenne 3ykapuoT (CHMOHMOTeHe3). DBOJIOIMHOHHOE MPOUCXOXKICHUE
BUpPYCOB. IIpoMCXOXKIEHME MHOTOKIETOYHBIX OpraHM3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.



OcHOBHBIC JTambl HSBOMIONWK BhICHIMX pacTeHuid. OCHOBHBIE apoMop(hO3bl
pacteHuid. Beixon pactenuii Ha cyuny. [1osiBieHre CiOpOBBIX pACTEHHUMN U 3aBOCBAHUE
umu cymu. Cemennble pacteHus. [I[poncxoxaeHne BETKOBBIX PACTCHUIA.

OcCHOBHBIE ATallbl SBOJIOUUUA KUBOTHOrO Mupa. OcHOBHBIE apoMopdo3bl
KUBOTHBIX. Benackas (ayna. KeMOpuiickuii B3pbIB — TMOSIBICHHUE COBPEMEHHBIX
tunoB. [lepBeie XOpaoBbie KUBOTHbIC. JKU3Hb B BOJIE. DBOJIOLHUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuii u penTmwmid. [IporcxoxaeHrne MICKOUTAONTAX U TITHII.
[Tpuniun karoueBoro apoMmopdosza. OcBoeHre 0eCro3BOHOYHBIMHU U MTO3BOHOYHBIMU
YKUBOTHBIMH CYIIIU.

PazButHe )xu3HM Ha 3eMJIe IO 3paM U MEPUOJIaM: apXei, TPOTEPO30i, MAICO30H,
Me30301, KaiiH030i1. O01as XapakTepuCTUKa KJIMMaTa U Te0JIOTHIECKUX MPOIECCOB.
[TosiBieHME U pacUBET XapaKTEPHBIX OPraHU3MOB. YTJIeOOpa30BaHUE: €ro yCIOBUS U
BJIUSIHUE HA Ta30BBIM cOCTaB aTMOC(HEPHI.

MaccoBbie BBIMHUpPAHUSI — SKOJIOTMYECKHE KPU3UCHI Mponuioro. IIpuumHbel u
CJIEACTBUSA MAacCCOBBIX BbIMUpaHHW. COBPEMEHHBIA 3KOJOTHYECKHM KpPU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHass cuctemMa OpraHuueckoro mupa. I[IpuHUuMNbBl Kiaccudukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnannanuanu, JI. [lactep, U. 1. Meunukos, A. .
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabmuiel u cxemsl: «CxeMa onbitTa @. Penny, «Cxema omnbita JI. [Tactepa mo
M3YYECHHUIO CaMO3apokaeHUs )XU3HM», «Cxema onbita C. Musiepa, I'. FOpu», « 9tamnbl
HEOPraHUYECKOU 3BOMIOLUNY, «I'eoxpoHonmoruyeckas mikana», «HadanbpHble 3Tarbl
OpraHuyecKkou »Bomonumn», «Cxema o0pa3oBaHUs DYKAPUOT MyTEM CUMOHMOTEHE3a,
«CucremMa xuBOM mpupoab», «CTpoeHue BUpYCa», «ApomMop(]o3bl pacTeHUID»,
«Purnoguth», «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIH,
«Mxwm», «llanoporaukn», «l'onocemeHHble pacTeHus», «OpraHbl IBETKOBBIX
pacteHui», «CxeMa pa3BUTHS >KUBOTHOTO MHPa», «ApoMOp(]O3bl KUBOTHBIXY,
«IIpocrerimmey, «Kumeunononmoctueie», «llmockue wepBu», «HII€HUCTOHOTHEY,
«PwI1OBI», «3emHOBOMHBIEY, «lIpecMmbikaronuecsy, «IlTuiby, «MIIEKOMUTAIOIINEY,
«Pa3BUTHE XW3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OMCKOM 3pey,
«Pa3BUTHE XW3HU B MAJCO30UCKOU 3pe», «Pa3BUTHE KU3HU B ME3030MCKON 3pey,
«Pa3BUTHE XU3HU B KaWHO30MCKOW 3pe», «COBpEMEHHas CUCTEMA OPTaHUYECKOro
MHPAY.

O6opynoBanue: repbapuu pacTeHUW Pa3TUYHBIX OTAEIOB, KOJUICKITUU
HAaCEKOMBIX, BJIAXHBIE MpernapaThl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUH
UTJIOKOXKHX, CKEJIEThl MO3BOHOYHBIX JKUBOTHBIX, UydeJia ITHUI] U 3BEPEH, KOJUIEKIIUH



OKAMEHEIIOCTEM, TMOJIE3HBIX MCKOMAEMbIX, MYJSDKA OPraHUYECKHX OCTaTKOB
OpPTraHU3MOB.

BupryannHasa jgabdoparopHas pabdora «MopgenupoBaHue onbIToB Muiepa—
FOpu 1o u3ydennto abMOreHHOTO CHHTE3a OPTraHUYEeCKUX COCIUHEHUN B MEPBUYHOU
aTMocdepe».

JlabopaTtopuass pabGora «/I3yueHue U OINHUCAHUE HCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTueckas padora «/3yueHue ocoOEHHOCTEH CTPOCHUS PACTEHUM Pa3HBIX
OTZIEJIOBY.

IIpakTuueckass padora «l3ydyeHne 0COOCHHOCTEW CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUHN. METO/IbI aHTPOTIOJIOT U H.

CraHOBJIIEHHE TMPEICTABICHUN O MPOUCXOKICHUU YEJNOBEKA. PenuruosHeie
BO33peHUA. COBpEMEHHBIE HAYYHBIE TEOPUHU.

CXO0JCTBO YeNOBEKa € KMBOTHBIMU. CHUCTEMAaTHUYECKOE IMOJIOKEHHUE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA €  KMBOTHBIMU: CpPaBHUTEJIBHO-
MOPQOJIOTUYECKHE, IMOPUOJIOTUYECKUE, (buU3H0TI0r0-0MOXUMUYECKHE,
noBesieHUeckrue. OTINYMS 4YeIOBEKa OT JKUBOTHBIX. [IpAMOXOXKIEHHE M KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJNOBHOrO MO3ra M BTOPOW CHUTHAIBHOM
CHUCTEMBI.

JBrkymme cuibl ((pakTopbl) aHTpOIOreHe3a: OMOJOTHYECKHE, COIUAIbHBIC.
CooTHolieHHue OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaguU aHTpomoreHe3a. PaHHHME dYelnOBEKOOOpPa3HbIE 00E3bSIHbI
(IPOKOHCYJIbI) U paHHHUE MOHTHUABI — OOIIHUE MPEAKU YEIOBEKOOOPA3HBIX 00E3bsiH U
JONIE. ABCTPAJIONUTEKA — JBYHOTHME NPEAKH JHOJAEH. YeIOBEK yMeENbIid, NMEpBbIE
V3TOTOBJIEHUS OPYJIUN Tpyaa. UemoBeK MpsIMOXOASIIMNA U MEPBBIN BBIXOJ JIOJIEHU 3a
npenensl Adpuku. Uenosek reinens0eprckuii — oOmui nNpeaok HeaHAepTalTbCKOro
YEJIOBEKA W YEJOBEKa pa3yMHOTo. YelIOBEeK HEaHAEPTaTbCKUM KakK BHUJ JIKOJEH
XOJIOJHOTO KJuMara. YenoBeK pa3yMHbI COBPEMEHHOTO TUIIA, JEHUCOBCKUH YEIIOBEK,
OCBOCHHE KOHTUHEHTOB 3a npejaenamu Adpuku. [TageoreHeTnka u najeoreHoOMHUKa.

DBOJIONUS COBPEMEHHOTO 4YesioBeKa. EcTecTBEHHBI OTOOpP B MOMYJISIHSIX
yesioBeka. MyTarmoHHbIN Tipotiece u noaumopdusMm. [lomynsiimonHbie BOIHBI, Apend
Ie€HOB, MUTpaIus U «3(hPEeKT OCHOBATEIIS» B MOMYJISALMUIX COBPEMEHHOTO YeIOBEKa.

UYenoseueckue pacel. Ilonsatue o pace. bosbimme pacel: eBporieouaHas
(eBpaswmiickasi), aBCTpajlo-HErpouaHasl (3KBATOpUAIbHAsI), MOHIOJIOWIHAS (a3UATCKO-
aMepuKkaHcKkas). BpeMs W myTH pacceineHusi 4eloBeKa Mo IulaHete. EJIUHCTBO
yenoBeuecknx pac. HayuHas HecoCTOSTENbHOCTH pacu3Ma. [IpucrnocoOaeHHOCTH



YelloBeKa K Pa3HbIM YCIOBHUSM OKpY»Karouieil cpenasl. Bausiaue reorpadudeckoit
cpenbl u npeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MexauCIUIUIMHAPHBIE METOABI B PU3NYECKOMN (OMOIOTMYECKOM ) aHTPOIIOJIOTHH.
OBOJIFOIIMOHHASA AHTPOIIOJIOTHSI U TAaJ€OaHTPOMNOJIOTUSl YEIOBEYECKUX MOITYJISLIHM.
buocounanbHble HCCIENOBaHUS NPUPOABI yenoBeka. MccienoBaHue KO3BOIIOLHUU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEIOBEKE.

JleMoHCTpanun

[Toptpeter: Y. apBun, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabmuubl U cxeMbl: «MeToJIbl aHTPOIOIOTHNY, «['0JIOBHOW MO3r YelnoBekay,
«YenoBekooOpa3Hbie 00e3biHb», «CKeleT YeloBEeKa W CKEJEeT IIHUMIIaH3e»,
«PynMMEHTBI U aTaBU3MbDY, «JIBHXKYIIUME CUIIBI aHTPOMOTEHE3a», « DBOJIOIMOHHOE
IpEBO  4EJIOBEKa»,  «ABcTpanonurek», «UYenoBek  ymenbli»,  «Yenosek
NpAMOXOASIIMIY, «/leHrucoBckuil yenoBek» «Heanmepranbub», «KpoMaHbOHIIB,
«IIpenku yenoBeka», «Tanbl 3BOJIOLNHN YEIIOBEKa», «Packl UeioBeKay.

O0opynoBaHue: MyJISKA OKAMEHEJIOCTEN, TPEAMETOB MAaTEPUAIBHON KYJIbTYpPbI
NPEIKOB 4YelloBeKa, penpoaykuuu (pororpadun) kapTuH ¢ MUGPOJIOTHYECKUMU U
OMONEHCKUMHM  CIO)KETaMH TPOUCXOXKIEHUS YeJoBeKa, Qororpaguu HaXO0JI0K
HCKOMAEMbIX OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIENIb Yeperna 4YeJoBeKa W
yepena MIMMIIAH3€, MOJIEIb KUCTU YE€JOBEKAa M KHUCTH IIMMIIAH3€, MOJEIU Topca
IIPEIKOB YEJIOBEKA.

JlaGopaTopHnasi pabota «/3yueHre 0cCOOEHHOCTEN CTPOEHUSI CKeJIeTa YeIoBeKa,
CBSI3aHHBIX C IPSMOXOKICHUEM).

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJalTallil YeII0BEKay.

Tema 6. Jxonorus — Hayka O B3aMMOOTHOLIEHHUSIX OPraHU3MOB WU
HAJ0PraHM3MEHHbIX CHCTEM € OKpY Kawoulei cpeaoi

3apoxIeHre U pa3BUTHE IKOJIOTUH B Tpyaax A. ['ymbonbara, K. @. Pynee, H. A.
CesepiioBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3aenbl u 3a1a4u 9KOJIOTHHU.
CBs13b KOJIOTUHU C IPYTUMHU HAYKaMH.

Metonbl skonoruu. IloseBble HaOMOAEHUSA. DKCHEPUMEHTHI B HKOJIOTHU:
NpUpoAHbIE U JabopaTopHble. MogenupoBaHue B 3KOJOTUA. MOHHUTOPHUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaYeHUE  DKOJOTMYECKUX  3HAHUW i1 YeJOBEKa.  JKOJIOTMYECKOE
MHUPOBO33PEHUE KaK OCHOBAa CBS3€M 4YeIoBe4YecTBAa C mpupojon. PopMupoBaHue
DKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.

JdeMmoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pymne, H. A. CeseprioB, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel M cxembl: «Pa3mensl skonorum», «Metoasl SKogorum», «Cxema
MOHUTOPHUHIA OKPYKAKOLIEN CPEIBD.



JlabopaTtopHasi pabora «/3yueHue MeTo10B SKOJIOTHYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okosorudeckre (akTOpbl U 3aKOHOMEpPHOCTH ux neicTBus. Kmaccudukanus
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpornoreHHsie. OoIme
3aKOHOMEPHOCTH JAeHCTBUsI dKojoruyeckux (axropos. [IpaBuno munumyma (K.
Mmnpenrens, 1. JIubOux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPTaHU3MBI.

Abuotnueckue gakropsl. CBeT Kak dKkojgornyeckuii dakrtop. [eiicTBre pazHbIx
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIIBI PACTEHUN U
YKMBOTHBIX IO OTHOILLIEHHUIO K cBeTy. CUTHaIbHas poib cBeTa. DOTONEPUOAU3M.

Temnepatypa kak oskonorunueckuid ¢akrop. JleiicTBue Temmeparypbl Ha
opranu3Mbl. [IOWKUIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. OJBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocth kak akosnorudeckuit ¢akrop. Ilpucnocobnenus pacteHud K
NoJJIep>KaHUI0 BOJHOro O6ananca. Knaccudukaius pacTeHUl 0 OTHOIIEHUIO K BOJE.
[IpucnocoOienus ;kUBOTHBIX K N3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOWTaHHS OpPraHM3MOB: BOJIHAsA, HA3€MHO-BO3JAyLIHAs, [OYBEHHAas,
riryOuHHas NOAIIOYBEHHA, BHYTPUOPIaHU3MEHHAs. PU3NKO-XUMHUUECKUE
0COOEHHOCTH cpeJi o0uTaHus opranu3MoB. [IpucrnocobiieHns OpraHu3MoB K )KU3HH B
Pa3HbBIX Cpeaax.

buonornyeckue put™Mbl. BHemnue u BHyTpeHHUE pUTMBL. CyTOUYHBIE M TOAUYHbBIE
putMbl. [Iprcnoco6ieHHOCTh OpraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUNA KU3HU.

Kusznennsie Gpopmbl opranu3moB. [lonstre o xuznennoi dopme. KusHeHHBIE
GopMbI pacTeHMii: JepeBbsi, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl,
oJlHOJNIETHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THAPOOMOHTHI, F€OOUOHTHI,
a’3poOnOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue daxropbl. Buasl OMOTHYECKUX B3aWMOJEHCTBUN: KOHKYPEHIIUS,
XMUIIHUYECTBO, cuMOMO3 U ero ¢opmsl. [lapasutusm, Koomepanusi, MyTyalusM,
KOMMEHCAJIN3M (KBapTUPaHTCTBO, HaxJIEOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUS (Tonuueckue, popuueckue, padbpuueckue). 3HaueHHE OMOTUYECKUX
B3aMMOJICUCTBUIN JJIsl CYIIECTBOBAHUSI OPTaHU3MOB B cpene oOutanus. [IpuHuum
KOHKYPEHTHOT'O UCKIIFOYECHUS.

JleMmoHcTpanuu

Tabnuipl U cxembl: «Oxoyorudeckue (aktope», «CBETOBOM CHEKTpPY,
«IKOJIOTUYECKHAE TPYNIbl )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpOBHBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIE», «DU3HOJOTMYECKHE aJaNTaLHH
KUBOTHBIX», «Cpenpl OOUTaHHS OpPraHu3MoB», «bHOIIOTHYECKHE PHUTMBI»,
«Kuznenneie Hopmbl pacteHuit», «Ku3HeHHbIe (POPMBI KUBOTHBIX», « IKOCUCTEMA



IIMPOKOJUCTBEHHOIO Jiecay, «JKOCHCTEMa XBOMHOro jeca», «llemu nutaHus»,
«Xuianaectoy, «llapazutuzmy», «Konkypenuus», «Cumonos», «KoMmMmeHncammzm.

O6opynoBanue: repbapuy pacTEHUH W KUBOTHBIX, NPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIMYHBIX JKOJOTMYECKUX (PaKTOpoB, TepOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIIUBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBHIE H
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHs, repOapuu M KOJUIEKUHUU TEIUIOJIOOMBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX pPACTEHWH, Uyyena NTHUIl U 3Bepei, repbdapuu
pacTeHui, OTHOCSIMXCA K Turpodguram, kcepodurtam, me3oduTraMm, KOMHATHBIC
pacTeHusi JaHHBIX TPYMI, KOJUIEKIMU >KUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpelax,
repOapu W KOJUIGKIIMM pACTEHUH W IKUBOTHBIX, OOJIAIAIOMIUX YepTaMU
IPUCHOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUW KU3HH, TepOapuu u
KOJUIEKIIUA PACTEHUM W >KMBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIMU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlaGopaTopHas padora «BblsiBneHue npucrnoco01eHnii OpraHu3MOB K BIUSIHUIO
CBETAY.

JlaGopaTopHasi pabota «BrisiBJIeHHE TPUCTIOCOOJIEHUM OPTaHU3MOB K BIIUSIHUIO
TEMIIEPATYPBD».

JlaGopaTopHasi padora «AHaTOMHYECKHE OCOOEHHOCTU PACTECHUM U3 pa3HbIX
MeCT OOUTaHUS.

Tema 8. IKo10rust BUAOB U NMOIYJIA LMK

DKOJIOTHUECKHE XAPAKTEPUCTUKH momyisauuu. [lomynsuusa kak Ononoruyeckas
cucrema. Ponb HEOAHOPOOHOCTU Cpelibl, (pU3MUECKUX OapbepoB U OCOOEHHOCTEH
Oouonoruu BUAOB B (OPMHPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIUN.
OCHOBHBIE ITOKA3aTENN MMOMYJISALMH: YACIEHHOCTb, INIOTHOCTh, BO3PACTHAS U MOJIOBAs
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIAS.

OKkonoruyeckas CTpykTypa mnonyysiquud. ONeHKa YHCICHHOCTH IOIYJISIIUU.
JlnHaMuka monmyisAnMM M €€ perysiusA. BUOTMYECKUMH MOTEHIMAal MOIYJISLHH.
MogenupoBanue TUHAMHUKHA HONMyJsiuud. KpuBbple pocTa YMCIEHHOCTH IOIYJIALUU.
KpuBbie BbDKMBaHMs. Peryndinus YHCICHHOCTH MOMYJSALMM: poJib  (PaKTopos,
3aBUCSUIMX U HE 3aBUCSAUIUX OT IJIOTHOCTU. DKOJIOTHYECKUE CTpaTeruu BuaoB (I- u K-
CTpaTerun).

[Tonsitue 00 HKoNOTMYECKOW Huile BUaa. Mectoobutanue. MHoOroMmepHas
MoJiesb 3kosiornueckor HumM J[x.M. XarunHcona. PasMepsl 5KOJIOrHYecKON HUIIU.
[loTeHUMaNbHASA ¥ PEATU30BAHHAS HUILIN.

Bun kak cucrema nonynsuuil. Apeansl BUIOB. Buabl M UX JKU3HEHHBIE
CTPaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJEHUS U MUTPALUi )KMBOTHBIX. broNOrnueckne nHBa3uu
Yy KEPOJAHBIX BUIOB.

JdeMoHcTpanuu



[Toptper: JIx. M. XaTunHCOH.

Tabmumbl ©  cXeMbl: «DKOJIOTHYECKHE XAPAKTEPUCTHKU  TOMYJISIIHI,
«IIpocTpaHcTBEHHAs CTPYKTypa NOMYJIALNNY, «B0o3pacTHbIe MUPaMUIbl TOMYJISIIUNY,
«CKOpOCTh 3acelieHUs] MOBEPXHOCTH 3EMJIM Pa3IMYHBIMH OpraHu3Mammu», «Mojaenb
skojsorndeckor Humu JIx. M. XatanHcoHay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUHA KUBOTHBIX.

JlabopaTtopHast pa6ora «IIprcnoco0seHns ceMsiH paCTEHUI K pacCEICHUIO».

Tema 9. Dkos10rus CO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBs3M MexIy
OpraHu3MaMH B OUOIIEHO3E.

Dkocuctema kak oTkpbiTas cucrema (A. J[x. Tencnn). @yHKIIMOHAIBHBIE OJTOKH
OpPraHU3MOB B 3KOCHCTEME: MPOIYICHTHI, KOHCYMEHTHI, PeaylleHThl. Tpodudeckue
ypoBHH. Tpoduueckue nenu u cetu. AGuoruyeckue 0J0Ku 3KocUcTeM. [10UBBI U UITBI
B 3KocucTeMax. KpyroBopoT BEIIECTB U HOTOK YHEPTUH B IKOCUCTEME.

OcHOBHBIE MOKa3aTeln YKOCUCTeMbl. buomacca u mpoyKius. DKOJIOTHYECKHE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTHUHU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu.
HampaBneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cCykKueccuu. I[lepBuuHbie u
BTOPUYHBIE CYKIIECCUU U UX IPUYHHBL. AHTPOIIOT€HHbIE BO3JCHCTBUS HA CYKIIECCUMU.
KnumakcHoe coobuiectBo. bropazHooOpaszue M MoJHOTa KPyroBOPOTa BELIECTB —
OCHOBA YCTOMYHUBOCTH COOOLIECTB.

[IpupoaHble 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. IDKocucmemvl Mopel u
oKeanos. IKocucmemvl MyHOp, 1eco8, Cmenel, NYCMulHb.

AHTpOIOT€HHBIE 3KOCUCTEMBI. ATposKocucTemMa. ArponeHos. Paznuuns mexny
AHTPOMOTEHHBIMU U MIPUPOJHBIMU IKOCUCTEMAMHU.

VYpb6o3kocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas diopa
u ¢dayna. CuHaHTponU3aIMs ropoJckor dayHbl. bruojgornyeckoe u x03WCTBEHHOE
3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUN OPTaHU3MOB B
IKocUcTeMax. Poib kackaono2o aghghexkma u 81006-20ughuramopos (Knouesvix 61008)
8 QyHKyuonuposanuu dxocucmem. IlepeHoCc S3HEPTUN U BEIIECTB MEXAY CMEKHBIMU
DKOCUCTEMaMH. Y CTOMUYHUBOCTh OPTaHU3MOB, MOIYJIALUNA U DKOCUCTEM B YCIOBHUAX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/ICHCTBUM.

Mexanuszmvl 6030elicmaus 3a2psA3HEeHUl PA3HbIX MUNO08 HA CYOOP2aHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSAX, OCHOBbL IKOIO2UUECKO20
HOPMUPOBAHUSL  AHMPONO2EHHO20 — 8030eucmeus. MEeToqooTHsT MOHHUTOPHUHIA
€CTECTBEHHBIX U AaHTPOIMOT€HHBIX SKOCUCTEM.

JleMmoHcTpanuu

[Toptper: A. JIx. Tencnn.



Tabmurs! U CXEMBL: «CtpyKTypa OHoIIeHO3aY, «3JKocucrema
HIMPOKOJIMCTBEHHOTO Jieca», «DKOCHCTEMa XBOMHOTO Jeca», «DyHKIMOHAIbHBIC
TpyNIbl OPTaHU3MOB B 3KOcHCTEMe», «KpyroBopoT BemiecTB B a3kocucteMey, «llemnu
nuTaHus (macTOWINHAs, JETPUTHAS)», «IKOJOTMYecKas NupaMuaa Yucem»,
«IJKojoruyeckas mnupamMuga OUOMacChl», «IKOJOTUYECKas MUpaMUIA DHEPTUNY,
«O6pazoBanue 6omotay, «llepBuunas cykuneccusi», «BoccTanoBnenue jneca mocie
noxkapa», «JKocucTeMa o03epay», «ArpoieHo3», «KpyroBopoT BemIeCTB W TOTOK
HHEPrUu B arpoueHosey», «[Ipumepsl ypoboskocucTem».

O6opynoBanue: repbapuu pacTeHHUM, KOJUIEKIIMM HACEKOMBIX, dyyesa MTHUIl U
3Bepei, repbapun KyJIbTYPHBIX M JUKOPACTYIIUX PACTEHHM, akBapuyM KakK MOJEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTtopnas paGora «M3yuyeHue pa3sHOOOpazus MEJIKHX TOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi «IKCKypcUs B TUIUYHBIM OHOTreoleHo3 (B ayOpaBy, OEpe3HSK,
€JIbHUK, Ha CYXOJ0JIbHBINA UM TIOMMEHHBIN JTyT, 03€p0, OOJIOTO)».

JDKCKypcusi «DKCKypcHsi B arpodKOCHCTeMy (Ha TMOje WM B TEIUTHYHOE
XO3SIHCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocpepa — oOmemnanerapuas o000j04ka 3eMJid, TA€ CYIIECTBYET WU
CyIlleCTBOBaJIa MU3Hb. Pa3BuTHe mnpexacraBieHuii o 6uocdepe B Tpyaax I. 3rocca.
VYuenne B. U. Bepnanckoro o 6uochepe. Obmactu 6mochepsr u €€ cocran. JKupoe
BEIECTBO Orochephl U ero PyHKIUH.

3aKOHOMEpPHOCTH cyiecTBoBanust Ouocheprl. OcobeHHocTH Onochepsl Kak
rJ100aIbHOM 3KocHcTeMbl. J[MHaMmuueckoe paBHOBecwe B Ouochepe. KpyroBopoTsl
BEILECTB M OMOr€OXMMHUYECKHE IUKJIIbI (yriepoaa, a3oTa). PATMUYHOCTD SIBJIEHUH B
ouocdepe.

3oHanbHOCTH Ouochepsl. [lonsitue o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHIPA,
XBOMHBIE Jieca, CMEIIAHHBIE U MIMPOKOJIUCTBEHHBIE JIeca, CTEIH, CABaHHBI, ITyCTHIHH,
TPOMHUYECKUE Jieca, BBICOKOropbs. Kinmar, pacTuTenbHbINA U )KUBOTHBIA MUP OMOMOB
CYILH.

CtpyKTypa ¥ (YHKIMS )KUBBIX CHCTEM, OIIEHKA UX PECypCHOro MOTEHIHUala U
onocdepHbIX PYHKITUI.

JdeMmoHcTpanuu

[Toptpetsl: B. Y. Beprnanckuii, 3. 3rocc.

Tabmuubr u cxembl: «l'eochepsr 3emim», «KpyroBopor azora B HPHUPOILH,
«KpyrosopoTr yriepoma B mnpupoae», «KpyroBopor kuciopoga B NPUPOAEY,
«KpyroBopoT BozbI B mpupojie», « OcHOBHbIE OMOMBI Cyny, «KnnMmartndyeckue nosica



3emmm», «Tynnpa», «Taiiray, «CmemanHsiii jecy», «lIIMpOKOTUCTBEHHBIN Jecy,
«Crenp», «CaBanHay, «IlycTiaa», « Tponrueckuil iecy.

O6opynoBanue: repbapuu paCTCHUN pa3HBIX OMOMOB, KOJUICKITUH JKUBOTHBIX.

Tema 11. YesnnoBek u OKpy:Ka0OIIaf cpeaa

DKOJIOTMUECKHE KPU3UCHI U UX IpUUMHBL. Bo3nelcTBre uenoBeka Ha Guocdepy.
3arpsi3HeHHe BO3AYIIHOM cpenbl. OxpaHa BoO3ayxa. 3arps3HEHHE BOJHON CpEIbI.
OxpaHa BOAHBIX pecypcoB. Paspymienne mouBbsl. OXpaHa IOYBEHHBIX PECYPCOB.
N3MeHeHne kauMara.

AHTpOIIOTEHHOE BO3JICUCTBUE HA PACTUTEIbHBIA W KUBOTHBIA MHp. OxpaHa
PaCTUTENIBHOTO W KUBOTHOrO Mupa. OCHOBHBIE NPUHUUIIBI OXPaHbl MPUPOJBL.
Kpacasie kHuru. Ocobo oxpansembie npupognbie Tepputopuu (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHbIE NPHUHIUIIBI YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA WM IPUPOJIBIL.
PanmonaneHO€ MpHpPOIONOIB30BaHUE U COXPAHEHHE OMOJIOIMYECKOro pasHooOpasus
3emumn. OOmME 3aKOHOMEPHOCTH  INIOOANBbHBIX  HKOJIOTMYECKUX  KPU3HCOB.
Oco0eHHOCTH COBPEMEHHOT'O KPU3UCA U €r0 BEPOSTHBIE TTOCIIEICTBHSL.

Pa3Butre METO/I0B MOHUTOPUHTA PA3BUTHUS OMACHBIX TE€XHOTC€HHBIX MPOIIECCOB.
Cucmemnvle uccneo008anus nepexooa K pecypcocbepezarowetl u
KOHKYPEeHMOCHOCOOHOU 2Hepeemuke. buonozsuueckoe paszHoobpasue u Ouopecypcoi.
Hayuonanvnvie ungopmayuonnvie cucmemvi, obecneuusarowjue O00Cmyn K
ungopmayuu no  coCmMosAHUIO  OMOENbHLIX 6U008 U 9Kkocucmem. (OcHOBbI
sKopeabuumayuu dKocucmem U Ccnocob6os 00pvOLL ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMmoHcTpanuu

Tabnuipl U cxeMbl: «3arps3HeHne atMochepbl», «3arps3HEHUE TUAPOCEPhD,
«3arps3HeHue nouBb», «IlapHukoBbI 3PdekT», «Ocob0 oxpaHseMble TPUPOAHBIE
TeppuTOpun», «MOAENIN YIPaBISIEMOTO MUPAY.

Oo6opynoBanue: Gororpadun oXpaHIeMbIX pACTEHUN U )KUBOTHBIX KpacHOW KHHUTH
Poccniickont @enepanuu, KpacHoil KHUTH pernoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOOINpEACNICHUIO, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS DKOIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBDI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU M HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOU NEATEILHOCTH MPHU CO3TaHUH YISOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIO3HABATEIBHBIX 3a1a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKIEHUM CIHOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBA)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJBTYpPYy, IPOLUIOE W HACTOSIIEE
MHOT'OHALIMOHAJIBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSATHUKAM IPUPOJIbI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OHUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU IPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAHUE U peanu3aliusi 310poBOro U 6€301macHoro oopasa xu3Hu (310poBoe
NUTaHuE, COOJIIOIEHNE THTUEHNYECKUX MTPABUIT U HOPM, cOaTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOI'0 M KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (hU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPYXarOUIEN CPeIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
pEeLIeHHUS;

CHOCOOHOCTH UCTIOIB30BATh IPHUOOPETAEMBbIE MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS T[pU peHIeHHH MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
PKOCHUCTEM, OHOChephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPE OKPYKAIOLIECH MPUPOJHOU
cpene, yMeHHe IMPOrHO3UPOBAaTh HEOJIArONPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K yYaCTUIO B IPAKTUYECKOMN NEATEIbHOCTH HKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHMUE SI3BIKOBOW M YHUTATENbCKOM KYJIBTYpbl Kak CpelIcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ POl B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MpoOsieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 II00ATBHBIX AKOJOTHUUECKUX MPOOJIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MUpPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUEHUSI HAa OCHOBE HAay4yHbIX (DaKTOB H
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW ESATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy»
BKIIIOUAIOT: 3HAYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PECHUS OOYyUYaAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SIBJIICHHE, MPOIECC,
CHCTeMa, HAay4YHBIH (DAaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHKE, HAOIIOICHNE, U3MEPEHHUE, DKCIIEPUMEHT U IPYTHUE); YHUBEPCATbHBIE
y4eOHbIE JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJSITUBHBIC),
obecneunBaromue GopMupoBaHue GyHKIMOHATBHON IPaMOTHOCTH M COLIMAIBHOU
KOMIETCHIIMM  OOYYaromIMXCs; CIIOCOOHOCTh  OOYYaroIMXCS  MCHOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl [MO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHbIC JICHCTBUA,
pEryJsiTUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI, COBMECTHAS JICSITEIIBHOCTb.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBEpPCAJIbHbIMH yueOHBIMU NMO03HABaTeJbHBIMH
AEeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE IeHCTBHUS:

CaMOCTOATENLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OHMOJIOTHYECKUX MOHATHH (BBIICIATh UX XapaKTEPHBIC NMPU3HAKH, YCTAaHABIMBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBsICHEHUSI (DaKTOB U SBJICHHIM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA ISl TPEACTABJICHHS CYIIIECTBEHHBIX
CBS3€H W OTHONIEHWH B M3yYaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
UCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl ¢ YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSIX PEAIHOT0, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX
YTBEP>KJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpeylaratb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsixX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METObI MPU TIOUCKE H
otbope Omosornueckor MHGOPMAIH, HEOOXOAMMOM TSI BBHITTOJTHEHHS YICOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIPEICTaBIICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (OPMYJIBI, abOpeBHAaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJISIAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHWUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaeHne yHHBEePCAIbHBIMIA KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH IMO3HMIMKA JPYTUX YYACTHHKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINEHMs, TOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(DJIMKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEPEHUS JIPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C KCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1auH;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



pacmpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILIECTBIISATh MO3HABATEIBHYIO NEATEIbHOCTh, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;



3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaTBl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorusiy Ha yriayOaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npodmibHOrO  OOydeHmst  oOydvaromuxcst  Owonornu. OHHM — BKIIIOYAOT:
cneruuyecKkue i OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIIPETAIIMN U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPaXaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  palluoOHaJIBLHOTO
PUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHas Teopusl
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MIOTOMKOB TE€PBOr0 IOKOJIEHUS, PACUICIUIEHUsI, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSAOB B HACJIEICTBEHHOU
n3meHunBoctu H. M. BaBuiiosa), npuHIMMIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHMS, HCIIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
AYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTEHMM, JKMUBOTHBIX, 4YEJOBEKa, IPOILIECCOB KU3HEACATEIbHOCTH,



MPOTEKAIONIUX B OPTaHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOPUOTreHe3a, MOCTIMOPUOHAIBHOTO PA3BUTHA,
Pa3MHOXKEHHUS,  WHIAWBUIYAIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIIMBATh B3aMMOCBS3M MEXKIy OpPraHOWJAMH KJIETKH W HX
GyHKIUSIMHE, CTPOCHHEM KJIETOK pa3HbIX TKaHEWM M UX (YHKIUSIMH, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U UX
GyHKIMUSIMHE, MEXKIY CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKIY 3Taramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHAIBLHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISIBJISATh OTIMYUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHUH, )KUBOTHBIX U YEIOBEKA,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BBISABISTH TIPUUNHHO-CIICICTBEHHbBIC
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE PpadOThI, COOIIOIATH
npaBuiia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh WX OKCIEPUMEHTAILHBIMU
cpencTBamMu, (GOpMYyIUpPYs Iedb WCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
pe3ynbTaThl U ACNIaTh BEIBOBL;

yMEHUE Y4acTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOJMYHO  TPEACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl HAa  YUYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHYECKHUE AacCTeKThl COBPEMEHHBIX HCCIEIOBAaHUI B
00JacTH OMOJIOTUU ¥ MEAUITMHBI (KIIOHUPOBaHUE, UICKYCCTBEHHOE OTUIOJIOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3/JaHNEe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHalIbHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, yTIyOJsTh MO3HABATEILHBIN
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH Mpodeccuu u
OpoAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpenmeTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTO Tipeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHUHBI MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PELUICHHH 3KOJOTUYECKUX
mpoOJeM dYelnoBeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOIIOIH30BaHUS, U B (HDOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

yMEHHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEeNIeNICHUs] M TOHUMAHHUE CYIIHOCTA OCHOBOIIOJATaloUX OHOJIOTMYECKUX
TEPMHHOB W TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OHOIOTUUECKUE TEOPUU
(aBosroniionHas teopus Y. JlapBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIMH), YUEHUS
(A. H. CesepiioBa — 0 nyTsX u HampaBieHusx sBomtonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
HKOJIOTUUECKON TUpaMuIbl 3HEpruu), runore3sl (rumorteza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJaMM  HAy4YHOrO  IO3HAHWS,
MCIIOJIB3YEMBIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJCIATh CYIICCTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIU3UPYIOIICTO, JIBHXKYIIETO M Pa3phIBAIOIIETO
€CTEeCTBEHHOTO 0TOOPa, aJUIONMATPUUECKOTO U CUMIIATPUUYECKOTO BUI000pa30BaHMUs,
BIIMSHUSL  JBUXKYIIMX  CWUJ  DBOJIIOIMM  HAa  TeHO(POHH  TOMYJISIIIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIpaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHME YCTaHaBJIMBAaTh B3aWUMOCBS3M MEXKIYy TMPOIECCAMU HSBOJIOINH,
JBIDKYIIMMHA CHJIAMH aHTPOIOreHe3a, KOMIIOHEHTAMU Pa3IMYHBIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYMUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OuTaHus, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

yMEHHE WCIOJIb30BaTh COOTBETCTBYIONIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, €AMHCTBA



YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHEHHWS MHOTo00pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOIBI M UECTIOBEUYECTBA;

yMEHHUE penaTh OMOJIOTUIECKUE 3a4a91, BHISABIISTh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICTyEMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SIBIICHUSMU, ITIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOATH
npaBuiIa mpy paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCIEPUMECHTAIHLHBIMU
cpenacTBamMH, (GOpPMYyIUPYs IeJb HUCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U JCNATh BBIBOJIBL;

yMEHHE Y4acTBOBAaTh B y4eOHO-UCCIIENOBATEILCKOW pPaboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEJCTABIATh  TOJYYEHHBIC  PE3yJbTaThl HAa  YYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX Mpea0TBpAICHUSI
r100albHBIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
JESTSIIBHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIOH30BAHNSI, METUITUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIIYOJIATh ITO3HABATEIBHBI WHTEPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

Ne i/ KonTposabHbie IIpakTHYeckue
MPOrpaMMbl Bcero
padoThI padoThI
1 buonorns kak Hayka
2 JKuBble cucTeMBbl U UX U3YUYCHHE 0.5
3 buonorust kinetku 0.5
4 XuUMHYEcKasi OpraHu3aIus KJICTKA 10
5) Crpoenvne u GyHKIUHU KICTKU 8
OOMeH BelecTB U IPeBpalleHUe YSHEPTUU B
6 9 1.5 1
KJIETKE
7 HaCJ'IeI[CTBeHIfa}I uHpopManus U 9 0.5 0.5
peanu3anus e€ B KJIeTKe
JKM3HEeHHBIN IUKIT KIETKH 6 0.5 0.5
Crpoenue U GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3smHoOkeHue u pa3zBUTHE OPraHU3MOB 8 1 1.5
1 I'eneTnka — HayKka 0 HacCIEeICTBEHHOCTH U 5
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH H3MEHUYUBOCTH 6 0.5 0.5
14 I'enernka uenoseka 3 0.5
15 Cenexuus OpraHu3MoB 4 0.5 1
16 BuoTexHonorus u cuHTeTHYECKast OMOJIOTHS 4 0.5
17 PeszepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10

11



11 KIIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoanuecTBo 4acoB

Ne n/m porpavMbL Beero KoHTpoJbHbIE IpakTHueckue
padoThI padoThI

1 3apox/IeHUE U PA3BUTHE IBOITIOIMOHHBIX 6 1
MPEJICTABICHUI B OMOJIOTHI
Mukpo3BoIoIuUs U €€ pe3yIbTaThl 20 3 1,5
MaxpodBoJIOIHS U €€ Pe3yIbTaThI 5

4 [TpoucxoxaeHue U pa3BUTHE )KU3HU Ha 13 1 15
3emie

5) [IpoucxoxaeHue yenoBeka — aHTPOIIOrEHES 11 1 1
DKOJIOTHsA — HayKa O B3aWMOOTHOIICHHUSX

6 OpPraHMU3MOB U HaIOPTaHU3MEHHBIX CHCTEM 7 1 1,5
C OKpYKarolleu cpenoun
OpraHu3msl 4 cpesja 0OUTaHUs
DKoJ0Tusl BUJOB U MOIMYJISILUMA 1 0.5

9 DKosorus cooduiecTB. DKOJIOTHYECKHe 14 1
CHCTEMBI

10 Buocdepa — rinobanbHast skocucTemMa 0,5 0.5

11 YenoBek U OKpy’KaroIas cpeja 0,5

12 PesepsHOe Bpems

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10 7,5




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

bronorns xax KoMIjIeKkcHas HayKa 1 KakK
9acTh COBPEMEHHOTO O0IIIeCTBa

JKuBbIE CHCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ opranu3anus )XUBbIX CUCTEM

0.5

VicTopust OTKpPBITUS U U3YUYEHUS KIETKU.
Kiterounas teopus

Meroasl MOJIEKYJIAPHON U KJIETOYHON
6uosoruu. [IpakTnueckas padora
«M3y4yeHne MeTo10B KJIETOYHOH OMOJIOTHH
(xpomatorpadus, snexTpodopes,
muddepennmnanbHoe eHTpudyrupoBaHue,
[T1IP)»

XUMHUYECKUN COCTaB KIJIIETKH

0.5

MI/IHepaJ'H)HBIe BEUICCTBA KIJIICTKHU, UX
Ouosoruyeckas poib

Opranuveckuie BemecTBa KICTKH —
oenku. JlaboparopHas padota
«ObHapyxeHue 6EIKOB C ITOMOIIIBIO
Ka4YE€CTBCHHBIX peaKHHﬁ»

CoiicTBa, KnaccupuKays u QyHKIUNA
0eJKoB

0.5




OpFaHI/I‘-IeCKI/Ie B€IICCTBA KJICTKHU —

10
YTJIEBOABI
1 Opranuyeckre BeIecTBa KIETKH —
JIUTTHIBI
Hyxkneunossie kuciotsl. JIHK u PHK.
12 JIaGoparopHas pabota «MccnenoBanue 05
HYKJIGMHOBBIX KHCIIOT, BBIJICICHHBIX U3
KIIETOK PA3JIMYHBIX OPTaHHU3MOBY
13 Crtpoenue u ¢pynkiuu ATO.
CexBenupoBanue JIHK. Meroabt
14 T€HOMMKH, TPAHCKPUIITOMUKH,
MIPOTEOMHKH
15 O6o006muienne no Teme "MomeKyspHbIi
ypOBeHb"
Bupycel — BHekseTouHbIE (POPMBI JKUZHU
16 U obsuratHele napa3uThl. [IpakTrueckas 0.5
pabota «Co3iaHre MoJIeNIi BUPYyCa»
17 BupycHsbie 3a001eBaHus YeIOBEKa,
YKUBOTHBIX, PACTCHUI
18 Tune! knerok. [Ipokapuornueckas KieTka
19 KonTtponbsHOe TecTupoBaHue Mo
M3y4YEHHBIM TeMaM
CtpoeHne 3yKapuoOTHYECKON KIIETKHU.
20 [MpakTryeckas pabora «M3y4deHne 0.5
CBOMCTB KJIETOUHOI MEMOpaHbI»
21 OnHomMeMOpaHHBIEC OPraHOUIBI KIETKH.
29 [TomyaBTOHOMHBIE OPTaHOMU/IbI KJICTKH: 05

MUTOXOHJIPHUH, MIacTu el JlabopaTopHas




pabora «/ccienoBanue mia3mMoin3a u
JETIIa3MOJIN3a B PACTUTEIIBHBIX KJIETKAX)

23

24

25

Crtpoenue u QyHKIHH sapa
CpaBHHTENBbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHsI KIIETOK Pa3InYHbBIX
OpPTraHUu3MOB»

O606mmenue o teme: "CTpoeHune KIeToK".

0.5

26

ACCUMUIISIIAA ¥ TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabonu3Ma. Turbl oOMeHa
BemiectB. JlJaboparopuas pabora
«M3yyeHne KaTaauTH4eCKON aKTUBHOCTH
(bepMeHTOB (Ha npuMepe aMHJIa3bl WK
KaTama3bl)»

27

@epMEHTAaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3yuenue pepMeHTaTUBHOTO
paciienieHus epoKCcua Bo0po/a B
PaACTUTENIBHBIX U KUBOTHBIX KJIETKaX)

0.5

28
29

benku-akTUBAaTOPHI U OENKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHa BEIECTB

30

31

32

dorocuntes

XemocunTes. JlabopaTopHas pabora
«CpaBHeHHe nporieccoB (poTocuHTE3a U
XEMOCHHTE3a

O06o0011eHne 3HaHUH IO U3YUYEHHBIM TeMaM

0.5

33

AHa’poOHbBIE OpraHu3Mbl. Buibt
opoxenus. JlaboparopHas pabora




«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
TIBIXaHUS

AspoOHbBIE OpraHU3MbI. JTaIlbl

34
HHEPreTUIEeCKOro ooMeHa
DHeprus MeMOpPaHHOTO IpaiueHTa
35 npotoHoB. CuHTe3 AT®: paboTa 0.5
npoToHHON AT®-cuHTa3bI
36 Peakiuyn MaTpu4HOTO CHHTE3a
37 Tpanckpunuus — MaTpU4YHBIA CHUHTE3
PHK
38 Tpancnsamus u e€ 3tarnbl
39 Konnposanue ammuuokucnot. Poib
pudocom B OmocuHTe3e Oenka
Opranuzaiiys reHoMa y IpoKapuoT u
40 9yKapuoT. MOJIEKYIISIPHBIE MEXaHU3MBI
HKCIPECCHH T€HOB Y DYKapHOT
41 KonrtponbHas padorta "buocunres 6enka" 1
42 HanoTtexHomoruu B OMOIOTHU U MEAUITUHE
43 JKU3HEHHBIN UK KIETKH
Xpomocomel. JITaboparopHas pabota
44 «3y4deHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»
45 Jlenenue KICTKH — MHTO3
Tunsl kneTok. KapuokuHes U IUTOKKUHES.
46 JlaGopatopnas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»
47 Perynsitust 5)KU3HEHHOTO ITUKJIA KIETOK 0.5




48

OpranusMm Kak eIMHOE LIeNI0e

Txanu pactenuii. JlaboparopHas padora

49 . - 0.5
«M3ydenune TKaHel pacTeHU»
TxaHu )KUBOTHBIX M YEJIOBEKA.

50 JlaGopaTopHas paborta «/3yueHue TkaHeu 0.5
’KUBOTHBIX»
Opransl. CucteMbl OpraHoB.

51 Jlaboparopnas pabota «/3ydyenue 0.5
OPraHoOB IIBETKOBOTO PACTCHHUS)

52 Omnopa Tena opraHu3MoB

53 JIBrOKeHHE OpraHu3MOB

o4 [Intanue opranu3sMoB

55 ITuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TuimeBapuTenbHas cucTemMa 4eloBeka

56 JIpIXaHue OpraHu3MOB

57 JIbIXaHue MO3BOHOYHBIX JKUBOTHBIX U
9eIoBeKa

58 TpaHcnopt BemecTB y OpraHu3MoB

59 KpoBeHocHas cucreMa Mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opranu3smMoB

61 3ammTa y OpraHu3MoB

62 NMMyHHas cucTeMa 4enoBeKa

63 PazmpaxxuMocTh 1 peryssinus y
OpPraHu3MOB

64 ['ymopanbHast peryisanus 1 >HJOKPHHHAS

CHUCTEMA )KUBOTHBIX M YCJIOBCKA




65

®opMBbI pa3MHOKEHHUSI OPTaHU3MOB

66
67

ITonoBsoe Pa3SMHOXKCHHUEC

Meiios

0.5

68

I'ameTorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJeTOK. JlabopaTopHas pabora
«M3ydyenue cTpoeHus MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpEraparax»

0.5

69

70

I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHEC OPraHu3MOB
— OHTOI'CHE3

3akJiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JIUCTKOB

0.5

71

Poctu Pa3BUTHUC ) KUBOTHBIX.
Jlaboparopnast pabota «BrisBienue
MPU3HAKOB CXOJCTBA 3apOJIbIIICH
MTO3BOHOYHBIX KUBOTHBIX)

0.5

72

PasMHOkeHHME U pa3BUTHE PACTEHUI.
Jlaboparopnas pa6ota «Ctpoenue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

0.5

73

74

I/ICTOpI/ISI CTAaHOBJICHUA U PAa3BUTHUA
IFCHCTUKH KaK HAayKH

OCHOBHBIC IOHITUS M CUMBOJIbI TCHETHKH.

75

3aKOHOMEPHOCTH HACIEIOBaAHUS
MPU3HAKOB. MOHOTHOpUTHOE
CKpEIIUBAHHE.

0.5

76

IuTonormyeckre OCHOBBI
MOHOTHOPHUHOTO CKPEIIMBAHUS




AHanu3upylollee CKpeluBaHue.

" Hemnonnoe nomunupoBaHue .
78 JluruOpuiHoe CKperBaHme. 1
[{uTonornyeckue OCHOBBI TUTHOPHUTHOTO
79 1 0.5
CKpEITUBaHUS
80 CueryieHHOE HaclleZJOBaHUE TPU3HAKOB 1
81 XpoMOCOMHas TEOPHS HACTEACTBEHHOCTH 1
82 I'enernka moma 1
83 I'eHoTHO Kak HeJIOCTHAS CUCTEMA 1
84 O000111eH1E 3HAHUH 110 TEME 1 05
"HacnenctBeHHOCTD" '
85 N3MeHuYnBOCTh NpU3HAKOB. Bl 1
W3MEHYHUBOCTH
86 MonudukanronHas U3AMEHYHBOCTh 1
BapuanvoHHbI psia ¥ BapUallMOHHAS
kpuBas. JlaboparopHas padota
87 «MccnenoBanue 3akOHOMEpPHOCTEN 1 05
MOAU(PHUKAITIOHHON U3MEHUHUBOCTH. '
[TocTpoeHue BapHalliOHHOTO psifa U
BapHalMOHHOW KPUBOMN»
88 I'enoTunMUecKass K3SMEHYMBOCTD. 1
KomOuHaTnBHAs H3MEHYMBOCTD
89 MyTanuoHHast U3MEHYHBOCTD. 1
90 3aKOHOMEPHOCTH MYTAI[HOHHOTO 1 0.5
mpolecca. DMUreHeTHKa U SIUTeHOMHUKA '
I'eneruxa yenoseka. [IpakTudeckas
91 pabora «CocTraBiieHre U aHAIHN3 1 0.5

POIOCIOBHOIN




92 MeTto/1bl MEAULIMHCKOW T€HETHKH 1
3HaueHne MEIUIIMHCKON TeHETUKHU B

93 MPEIOTBPALICHUH U JICUCHUN 1
TCHETUYECKUX 3a00JICBaHUI YEIIOBEKA
OCHOBHBIE TIOHATHUS CEJIEKIIHH.

94 JlaboparopHas padota «/3yueHue copToB 1 05
KyJbTYPHBIX PACTCHHI U TIOPOJT
JOMAITHUX KUBOTHBIX)
MeTob1 CeNeKIIMOHHOM pabOTHI.

95 Jlaboparopnas pabota «/3ydyenue 1 0.5
METOJIOB CENEKIIUU PACTEHUI»

96 JIOCTHKEHHMSI CEJIEKIIUU PACTEHUN U 1 05
KUBOTHBIX.

97 CoxpaHeHue, U3YUCHHE U UCTIOh30BaHUE 1
TCHETHYECKUX PECYPCOB
buoTtexHonorus kak Hayka U OTpaciib

98 npousBojacTBa. [IpakTuueckas padora 1 0.5
«M3yueHne 0ObEKTOB OMOTEXHOIOTHUIY

99 OCHOBHBIE HAMPABJICHHUSI CHHTETUICCKOU 1
OuonIoruu

100 XpoMOCOMHas 1 TeHHAsI MH)KEHEPHs

101 MenuimacKkre OUOTEXHOIOT I

102 PesepsHbiit ypok. [loBTopenue, 1
000011IeHHEe, CUCTEMATH3aI1s 3SHAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 11




11 KIIACC

KoaunuyecTBO 4acosB

Nen/m | Tema ypoka B KountpoJabHbie IIpakTuyeckue
cero
padoThI padoThI

[TomynsSIIMOHHO-BUI0OBOM YPOBEHB: 00IIIast
XapaxkTepucTuka. Bua, ero kpurepuu.
[IpakTuueckas pabota "CpaBHeHHE BUIOB 110
MOp(oIOrHuecKkoMy KpUTEPHIO.>

CrpykTtypa Bz

XapaKTepI/ICTI/IKI/I nomnyJsinun

[Tpuntuns! knaccudpukanmu. CuctemMaTuka.

OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB

PasBuTHE PBOIIONHOHHBIX UAEH. 0.5

o N oo~ w
e

OpomonuonHas teopus Y. lapsuna
JIBIDKYILME CHIIBI DBOJIIOLIMHU BUIOB 110 Y.
[apsuny

10 @opMHUpPOBaHNE CUHTETUYECKON TEOPUH
HBOJIIOLIMH

11 OTalbl 9BOJJIIOIMOHHOI'O ITponecca:
MHKPOIBOJONUA 1 MAKPOIBOJIIOLUSA

12 [Homynsiius — sneMeHTapHas €IMHULIA SBOIIOLUN 1 0.5

13 JInHaMyKa NOIMyJIsIUU U €€ peryJisaius

KpI/IBLIC pocCTa YNCJICHHOCTHU MOITYJISAIUU. KpI/IBLIC
BBIDKMBaHU A

14




3akoH reHeruueckoro pasHosecus Jlx. Xapau, B.

15 Baitn6epra. Jlaboparopnas padota «BeisiBieHne 0.5
W3MEHUYUBOCTH y 0cO0€l OJTHOTO BUAA»

16 Pemienue 3a1a4 ¢ NpuMEHEHNEM 3aKOHA 05
Jlx. Xapau, B.Baitn6epra. '

17 DneMeHTapHbIe (PaKTOPHI IBOTFOIUN

18 Murpauuu. N30 nomyisnui:
reorpaduyeckas, OMoIorndecKas

19 3aKOHOMEPHOCTH MOBEJICHHS 1 MUTPALIUI
KUBOTHBIX

20 EctectBenHbIit 0TOOp — HampaBJSIOUINil GpakTop
HBOJIIOLIMH

21 [TonoBoit oT60p 0.5
ITpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJsIbTaT

29 MuUKposBotonuu. JlabopatopHas pabora 05
«M3ydyenune apoMoph030B U HANOATATITALINHN Y '
pacTeHUH U KUBOTHBIX)»
ITpumepsl nprcTIOCOOIEHHUH y OpraHU3MOB:
Mopdosorudeckue, Gru3noIorn4eckue,

23 ouoxumuueckue, noseneHveckue. Jlaboparopnas 0.5
pabora «IIpucnoco6ieHus: opraHu3MOB U UX
OTHOCHUTEIIbHAS 11EeJIECO00Pa3HOCTh)

24 Bunoobpa3oBanue kak pe3ysibTaT
MHUKPOABOJIOLHH

25 CBs13b MUKPOABOITIOIUH U ITAEMHOJIOTHT

26 O6o006mienne o Teme «MUKPOIBOIIONUS U €€ 1

pe3yNbTaTh»




Makpossontouus. [TaneonTonornyeckue MeTo bl

21 U3yUYCHHUS IBOJIIOIIH
08 buoreorpaduieckue MeTobl U3yUECHUS
HBOJIIOIIH
29 DOMOPHOIOTHYECKHE U CPAaBHUTEIBHO-
MOP(]OIIOTHYECKIE METOIbI M3YUECHUS SBOJIIOIINU
30 MounekynsipHO-TeHETHYECKHE, OMOXUMHYECKHUE U
MaTeMaTU4eCKUE METO/IbI U3yUCHHUS IBOIIIOIHH
31 Oo6mue 3akoHOMepHOCTH dBOIIOIHH. O000IICHHE 1
39 Hay4Hble rumoTessl MpOMCX0KICHUS )KU3HH Ha
3emuiie
33 OcCHOBHBIE 3Tanbl HEOPTAaHMYECKOM IBOIOIIH
34 I'unoTessl 3apoKIeHUS )KU3HU
Hctopus 3emin 1 METO/IbI €€ H3yUYeHHUS.
35 Jlaboparopnast pabora «/3yuenue u onrcanue 0.5
HCKOIIa@MBIX OCTATKOB JIPEBHUX OPraHU3MOB)»
36 HadanbHbIe STarbl OpraHndecKon IBOIIOIIH
37 OBOMIOIUS DYKApUOT
38 O600menue o teme «IIporcxoxaeHne )KU3HN HA 05
3emie» ’
OCHOBHBIE 3TaIlbl HBOJIOILMH PACTUTENHEHOTO
39 mupa. [Ipaktuueckas padota «/3yuenue 05
0COOCHHOCTEH CTPOCHHS PACTEHHI Pa3HBIX '
OTIEIIOBY
40 OCHOBHBIE 3TaIlbl HBOJIOILMH KUBOTHOTO MHpa
DBOJTIONMS )KUBOTHBIX. [IpakTHdeckas padbora
41 «M3ydyeHne ocoOEHHOCTEH CTpOCHUS 0.5

IIO3BOHOYHBIX XXNUBOTHBIX)»




PazButue xu3Hu Ha 3eMIie MO 3paM U NepUoIaM:

42 apxei, IpoTepo30ii, MajIeo30il.
43 Pa3BuTHe )u3HM HA 3eMJIe 110 3paM U MEPUOIaM:
Me3030M, KaitHO30i1.
44 O0600menue no reme "Pa3sutHe xku3Hu Ha 3emie" 0.5
45 AHTpPOIIOJNIOTrHsI — HayKa O 4eJIOBEKE
46 PazButne npeacTaBiaeHuit 0 MPOUCXOKIACHUN
yeJI0BEKA
MecTo 4enoBeka B CUCTEME OpPraHUIeCKOro MUPA.
47 Jlaboparopnas pabota «/3ydyenune ocobeHHOCTEH 05
CTPOCHHUS CKEJIeTa YeI0BEKa, CBI3aHHBIX C
MIPAMOXO0XKICHUEM)
48 JIBMKyIIME CUJIbI aHTPOIIOTeHE3a
49 CooTHOIIIeHHEe OMOJIOTMYECKUX U COLMAIIBHBIX
(akTOpOB B aHTPOIIOTEHE3E
50 OcCHOBHBIE CTaTUU AaHTPOIIOT€HE3a
51 ITaneorenerrka u majieOreHOMHUKA
52 DBOJIOIUS COBPEMEHHOTO YeJIOBEKa
53 UYenoseueckue packl. [IpakTudeckas padbora 05
«3yueHne 3K0I0THYECKUX afanTalli 4eTOBEKa» '
54 O606menue o Teme "AHTpornorexes" 1
55 3apoxaeHUE U pa3BUTHE IKOJIOTHN
Metonst skonorun. JlabopaTtopHas pabora
56 «M3ydyeHne MeToI0B IKOJIOTHIECKUX 0.5
HCCIICTOBAHUI
57 3HayeHue KOJIOTMYSCKUX 3HAHUH JJIs1 YeJIOBEKa
58 Dxonorundeckue GakTopbl




Abnortnueckue Gaktopsl. CBeT Kak
aKkoJjornueckuit pakrop. JlaboparopHas pabora

59 . 1 0.5
«BpsiBeHNE IpECIIOCOOICHUI OPTaHU3MOB K
BJIMSIHUIO CBETA»
Aobunornueckue GpakTopsl. BnaxxHocTs Kak

60 skosiormueckuii pakrop. JlaboparopHas pabora 1 05
«AHaToMu4ecKue 0COOCHHOCTH pacTeHHUH M3 '
Pa3HBIX MECT OOUTAHUSI»

61 O06o061IeHre 10 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOUICHUSX OPTaHU3MOB)

62 Cpenbl oOuTaHus OPraHu3MOB 1

63 Buonornveckue puTMbl 1

64 XKuznennsle GopMbl OpraHu3MOB 1

65 bruotnueckue hakTopsl 1

66 3HaueHre OMOTUYECKUX B3aUMOIEHCTBUI I 1
CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie OOUTaHUS

67 OKosnorudeckasi CTpyKTypa MOIyJIssiun 1
Dkosnoruyeckas HAIIa Buaa. JlabopaTtopHas

68 pabota «IIpucmocoOaeHus CeMsH pacTeHUH K 1 0.5
pacceneHuio

69 O6o006muienne o Teme «OpraHu3Msl U cpenia 1
oOuTaHUM

70 Coo0111ecTBO OpraHu3MOB — OUOIICHO3

71 DKocHucTeMa KaK OTKpbITasi CUCTEMA

7 KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU B 1
HKOCUCTEME

73 [TuieBbie CBSA3M B HIKOCUCTEME. 1




74 OcHOBHBIE TOKA3aTENN IKOCUCTEMBI 1
75 DKOJIOTHYECKUE TTUPAMHUIBI 1
76 [TpoayKTUBHOCTH COOOIIECTBA. 1
77 N3meneHus coo0IIecTB — CYKIIECCHH 1
78 [TpupoaHbIE SKOCHCTEMBI. DKOCHCTEMBI 03€p U 1
pEeK. DKOCUCTEMbI MOPEN U OKEaHOB
79 [TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI TYHJIP, 1
JIECOB, CTEIEM, ITyCThIHb
80 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
81 Ypboskocucremsl. [IpakTuueckas pabora 1 05
«M3ydeHue u onucaHue ypoOIKOCUCTEMBD) '
82 [TocnencTBust BIUSHUS JSSITEILHOCTH YeTIOBEKA 1
Ha 9KOCHCTEMBI.
83 O06o06u1ieHne 1o Teme: "DKOCUCTEMHBIN YPOBEHB". 1 1
84 buocdepa — obmiermanerapuas 060109ka 3eMiu 1
85 Yuenue B. U. Bepnanckoro o 6uochepe 1
86 3aKOHOMEPHOCTH CYyIIECTBOBaHMS Onochepsl 1
87 KpyroBopoTs! BelecTB 1 OMOreoXMMHUYECKHUE 1
IIUKJITBI
88 Kpyrosoport yraepoaa. 1
89 Kpyrosoport a3ora. 1
90 YcroitunBocTh 6HOCheps! 1 0.5
91 DKOJIOTUYECKUE KPU3ZHUCHI U UX TPUINHBI 1
92 BosneiicTBue uenoBeka Ha 6buochepy 1
93 AHTPOIIOr€HHOE BO3JEHCTBUE HA PACTUTEIIBHBIN 1 1
YKUBOTHBII MU
94 OxpaHa nmpupos! 1




OcCHOBHBIE IPUHLUIIBI YCTOHYUBOTO Pa3BUTHUS

95 1
YeJIOBEYECTBA U IIPHUPO,IBI
PanmonansHoe MPUpPOAOIOIL30BAHNE U

96 COXpaHEHHE OMOJIOTHYECKOT0 Pa3HOOOpasus 1
e

97 O6006menue o reme «buocdepa — rmodabHas 1 05
KOCUCTEMa»

98 O06o0611eHue 30anuii. [Togroroska xk T'MA 1

99 O6o06mmenue 3uanuii. [logroroBka k T'NA. 1

100 O060611enue 3ganuii. [logroroska k ['MA. 1

101 O6o06mmenue 3uanuii. [logroroBka k T'NA. 1

102 PezepBHOE Bpems. 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 7.5




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10 xracc/ [Maceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penakiueii [Taceunnka B.B., Axumoneproe o6mectBo «M3narenserBo «IIpocBemeHues
* buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj

penakuueit [Taceunuka B.B., Akimonepnoe obmectso «M3narensctBo «IIpocsemnienue

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

1. KoHTponbHO-U3MepuTeNnbHble MaTepuaisl no buonoruu 3a 10 knacc. ABrop: bormanos
H.A. U3pareasctBo: BAKO.

2. KoHTpobHO-U3MepUTENIbHBIE MaTepralibl o buonoruu 3a 11 kimacc. ABTop: bornanos
H.A. U3pareasctBo: BAKO.

3. EI'D 2023. buosnorus : cOopHUK 3ananwuii : /mon penakuueii B. C. PoxioBa. — Mocksa :

HammonansHoe obpazoBanue, 2023 (EI'D. COopHUK 3a1aHU).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

bubamorexa I{OK https://m.edsoo.ru

Poccwuiickas snekrpoHHas mkona https://resh.edu.ru

®HOKO https://fioco.ru


https://m.edsoo.ru/
https://resh.edu.ru/
https://fioco.ru/

