MUHUCTEPCTBO NIPOCBEINEHUA POCCUHNCKOMN OEJEPAILINA
Anmunuctpanus ropoaa Huxxnero Hosropoaa
JlemaprameHT 00pa3oBaHus

MAOQOY "IllIkosaa Ne 118 ¢ yriry0JiéHHbIM H3y4YeHHEM OTAEJIbHBIX

npeaMeroB'
PACCMOTPEHO COI'NTACOBAHO YTBEPX/IEHO
Ha [IKOJIBHOM METOHYECKOM Ha IIKOJbHOM METOAUYECKOM  Ha MI€1arOrMYEeCKOM
00beIMHEHNN COBETE COBeTe
Cmupnos P.H. bapunosa O.B
= Kykosa H.H.
lz_lé);jiKOH I'or «28» 08 [Iporokon 1 ot «28» 08 I[Iporokon 11 ot «29» 08
- 2024 r. 2024 .
PABOYAS ITPOTPAMMA

(ID 4768074)

yueOHoro npeamera «buosiorusi. Yriy0JieHHbI YPOBEHb

tst ooyuatomuxcs 10 —11 kmaccoB

ropoa Huxxnuuii HoBropoa
2024 ron



HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOil pabodeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuyHble ipeaMeTh». CornacHo nonoxeHussiM @I'OC COO npoduinbHbie ydyeOHbIE
IpeaAMEThl, H3ydyaeMble Ha YyriayOJEHHOM YpOBHE, SBISIOTCS  CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4YeOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JEJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus” 1aér npeacraBieHue o 1eu
W 3ajayax U3ydeHHs ydeOHoro mpeameta «buosorus» Ha yriyOoJI€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpUpPOBAaHME IO pa3fenaM ¢ TeMaMm, paclpeleieHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyJaromuxcs. B mporpaMmmMe o 6MoJIoruu peajin3oBaH
MPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMHU Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpPOBAHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  DKOJOTHMYECKOIO
MBIIIUICHUS, IPEJICTABICHUN O 3J0pOBOM 00pa3e KU3HHU, Ha BOCIIUTAaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel MpupoaHoi cpeae. B mporpaMmMe mo OMOJIOTMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATENILHON JIEATEIbBHOCTH OOY4YarolUXCSd 1O OCBOCHHMIO COJIEp KaHUs
OMOIOrMYECKOro 00pa30BaHMsI Ha YPOBHE CPEAHETO 001IEero o0pa3oBaHMUsL.

VYuebnsiii npenmer «buonorus» Ha ypoBHE cpemHero oOIero oopa3zoBaHus
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIIKOJIC 1 OPUEHTHPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHU 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOU OMOJIOTUH, SMOPUOSIOTUN U OMOJIOTUU Pa3BUTHA, T€HETUKHU, CETEKIINH,
OMOTEXHOJIOTHH, FBOJIFOLIMOHHOTO YUEHUS U IKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIIEMY IOJYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX  CPEIHEro
npodeccuonansHoro oopaszoBanusi. OCHOBY €ro COAEpKAHHSI COCTABIISIET CUCTEMaA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U YriyOJieHbl OHMOJIOTMYECKHE 3HAHHUS O PAaCTEHUsX, JKUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KAK OPUEHTHUPHI JUISA MOCIETYHOLIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 9SBOJIOUMOHHBI MOAXOAbBl K HW3YYEHHIO OHOJIOTHU.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYEeCKOro pa3HooOpasus muaHeTsl. Tak, B 10 kiacce uzydarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMoJIoruu,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXcsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbuzunoniornn yenoeka. B 11 kiacce u3ydaroTcsi I3BOJIOIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH = 00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJI€H, IPUHIIUIIOB U MPaBUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3M M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTMH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM WJIM MHOM 00J1aCTH OUOJIOTMH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B PEIlIEHUE BAXKHEUITNX OMOJOTHYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Lenb n3yuenus yueOnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN



OpraHW3alMK >KUBBIX CHCTEM pa3HOTO paHTra © NPHOOpPETECHUE YMEHHM
WCITOJIB30BATh TH 3HAHUSA B (DOPMHUPOBAHMM WHTEpEca K ONPEACIEHHON 00J1acTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEUICHUEM CISAYIONINX 3a/1a4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUHU, MHOTooOpa3uu M OCOOCHHOCTSX OMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJlaMU  OMOJIOTUYECKUX HayK (MOJIEKYJISIpHOM U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMM W CHHTETHYECKOM OHOJIOTHM, TaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OHOJIOTMYECKUX HCCIECIOBAaHUN B
nabopatopurn W B mOpupojae (HaOdIOJeHUE, W3MEpPEHHE, OSKCIEPUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHMSIMHU: CAaMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBaTh M HCMOJBb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIb30BAThCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodrtakTHKY WHOEKITMOHHBIX 3a00JIeBaHUl, TIPABWIA TTOBEJACHUS B MPUPOJIEC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS MHTEUICKTYaIbHbBIX K TBOPUYECKUX CIIOCOOHOCTEH B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peleHusi OUMOJIOTUYECKUX 3a7ad, MOACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCITUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON IPAMOTHOCTH, OOIIIECH KyJIbTYphl MOBEICHHS B PUPOJIC; MHTETPAITAN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
PUPOAOTIOIB30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHHM COOCTBEHHOIO 3/I0POBbSI U  3JI0POBbS
OKpyXaromux Jrofeil (coOmrogeHuss Mep npoduiakTukd — 3a00JeBaHUM,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaILUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHME  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTEAYIONEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OUOJIOTHMH Ha yriayOJeHHOM
YpOBHE CpeaHero oomero oopasopanus, cocrapisieT 204/238 vaca: B 10 kimacce —
102 4gaca (3 yaca B Hegemo), B 11 kimacce — 102/136 uaca (3/4 yaca B Heaemo).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCSL ¢ YYETOM CHElU(UKU €ro COJepKaHHUs W HAMpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AIMSAX  CPEIHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JA0OPATOPHBIX M MpaKTHUYECKUX paboT. Takxke ydactue
OOy4YaronMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENAeTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM M U3y4aeMble UMM TPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIIBHOCTA YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIMOHHO-BUIOBOM, YKOCHUCTEMHBIMN
(buoreoneHoTnyeckuit), Ouochepuswiii. Ilporecchl, TpPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yuenne >kuBBIX cucTteM. Meroasl Ouosiorudeckoil Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH IMMOJYYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuupr u cxembl: «OCHOBHBIC TPHU3HAKK KU3HW», «buomormdeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alMH KUBOU
npuposib», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1a0opatopHoe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
U3MEPEHUN, DKCIIEPUMEHTOB.

Tema 3. buoJsiorusi KieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAWMHUIIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHbIE TMOJOKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM ¥ KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOIUS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUECHBIX aTOMOB, Mud@epeHInanIbHOe
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAOB MUKPOCKOIIUID.

O6opynoBaHHEe: CBETOBOM MHKPOCKOIN, MHKpPOIpenapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOpPHUTEIISI, PEAr€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIICTKH,
TerIoperysiuud. MuHepanbHbIe BEIlIeCTBa KIETKH, X Ouosiornueckas pojb. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Opranuyeckne BelllecTBa KIETKUA. buonormyeckue mnonauMmepsl. benkwu.
AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKOoBOM MosieKyibl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTOopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



YraeBoasl. MoHOCaxapuibl, AUCaXapuabl, OJIUTOCaXapu/Ibl U OJIHCaAXapUIbI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonorundeckue ¢GyHKIANA
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMoONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. Komnviomephwiii ouzaun u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptperst: JI. [Tomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XMuMAYECKUX JIEMEHTOB B HEXKUBOU ITPUPOELY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyNbD», «CTpoeHHE MOJIEKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbl KJIETOK: JyKapuoTHUecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.

CtpoeHre mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib MPOKaprOT B OMOILIEHO3aX.



Crpoenue u GyHKIIMOHUPOBAHUE dYKAPUOTHIECKON KIeTkH. [Ima3zmarnueckas
MeMOpaHa (turazmanemma). CTpykTypa Mia3MaTHYecKor MeMOpaHbl. TpaHCToOpT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: nmaccuBHbIN (Audy3us, ooneraéHnas
nuddy3ust), akTUBHBIM (MIEPBUYHBIA M BTOPUYHBIA aKTUBHBIM TPAHCIIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpuii-KaqueBoro Hacoca. DHJIOIUTO3:
MUHOINTO3, (aronuro3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJICTOYHOW CTEHKHU pacTEeHUM, rpruOoB.

[Murornasma. [{utozonb. Lurockener. JBuxenue nurominazMbel. OpraHouabl
kJeTkr. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marnueckas cetb (I11C),
anmmapat [ oNlbIXH, JHU30COMBI, HX CTpoeHHe u (QyHKIUU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHOUJOB KJiIeTKH. CTpOoeHHUE TpaHYJSIPHOIO PETHUKYIyMma.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuit (arpanyyisipHbIN) SHAOIIA3MATHYECKUI PETUKYITYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounsliii cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPraHOWIBI  KJICTKH:  MHTOXOHJPHH,  IIJIACTHJIBI.
Ipoucxoscoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne v (yHKIIMM MHUTOXOHIpuiM u miactun. [lepBuunsie,
BTOPUYHBIC U CIIOKHBIC IIACTU B (POTOCUHTE3UPYIOIINX SYKAPUOT. XJIOPOIIIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHoOuI0B KJICTKH. Pubocomsi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmsol. MBIIIEUHBIE  KIIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
nentp. CTpoeHWe U JBWKEHHWE JKIYTUKOB W PECHUYCK. MUKpPOTPYOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. Ob6osnouka siapa, XpoMaTHH, KapuoIIa3Ma, SIAPBIIIKH, UX CTPOCHHUE U
bynkuuu. SnepHbiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpOMaTHHA — THUCTOHBL. /{unamuka s0epHoU 00010uKu 6 mumose. AHoephbiii
Mpaucnopm.

Knerounsle BratoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dYKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.



Tabmuupr u cxembl: «CTpoeHHE SYKApUOTHYECKON KieTkm», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KJIeTKn», «CTpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHne MPOKApUOTUUECKON KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTsl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

JlaGopaTtopnass pabora «l3ydyeHue CTpOEHUSI KIETOK Pa3IUUYHBIX
OpTaHU3MOB).

Jlabopatopuass paGora «lccnenoBanue miazMonM3a M JleMJIa3MoJIn3a B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUJIISALINS U TUCCUMWIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHbIi. YyacThe KHUCIOpoaa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrneueHne KieTku: rmnpeBpamieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaiau3atopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nUeMeHmbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poiab XJI0pormiacToB B mpoLecce
dotocunrteza. CretoBasi u TeMHOBas Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlpogykTUBHOCTH (poTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Bujsl Opoxxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BaHUE YEJOBEKOM. AHa’poOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
npoleccax ononorunyeckoro okucienus. {uknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduerma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwvl. IlpenmyrecTBa a’pobHOTO TyTH OOMEHA
BEIIECTB Mepea aHadpoOHbIM. D (HEKTUBHOCTH IHEPIETUUECKOTO OOMEHA.

JleMoHCTpanun



[Toptpetsr: Jx. Ilpuctin, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTETHUECKUN 00Men», «brnocuHTe3
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME AJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalasbl).

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Tema 7. HaciiencrBeHHass uHGoOpMalnus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunrtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CHHTE3a. Peanusanusa HacneacTBeHHON MHbopmanuu. [ eHeTnyeckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHuwmmnsl
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHu3alus reHoma y
MPOKAPUOT U DYKApHUOT. Perynsiiius akTUBHOCTHM T€HOB y TpokapuoT. ['mmoTesa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOILIECCOB B KileTKe. KileTOuHbIN roMeocTas.

Bupychl — HekieTouHble () OPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHsbie 3a00sieBaHus YenoBeka, ;KUBOTHbIX, pactenuil. CITMJ{, COVID-19,
COITMAIbHBIE U MEUIIUHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayus u ananuz b6oarvuux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6enrkos. Cnocobbt 00CmasKu 1eKapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konbos, /. Y. UBaHOBCKUIA.

Tabmunpl u cxemel: «buocunrtes Oenkay, «['enernyeckuit kom», «Bupyce,
«bakTepuodarmy.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU



Knetounsnii mukn, ero mnepuoiasl M perymsauus. Watepdaza um Muros.
OcoOeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku k
nenenuto.  [Ipecuntetmyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
HOCTCUHTETUYECKUN (IPEMUTOTUYECKUI ) IEPUO]IbI UHTEP(A3BL.

Marpuunsiii cunte3 JIHK — penmukanms. [lpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIEIBHOCTD.
Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Temomepsl u

TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWJHBIA W
rariougHblid  Habopbl  XpoMocoMm. ['omonoruunbie XpomMocoMmbl. [lonoBbie
XPOMOCOMBI.

Jenenne kietkn — MuTo3. CTaguyu MUTO3a U MPOUCXOISIINE B HUX MTPOLECCHI.
Tunbel Muto3a. Kapuoknnes n nutokunes. buonornyeckoe 3HayeHuEe MUTO3a.

Perynsinus MUTOTHYECKOrO IUKIA KIETKHU. [IporpamMmmupyemasi KieTouyHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocoMmbl, (PyHKIMOHajdbHas TeHOMUKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubenu Kiemox. «L{ugpposas
Klemkay» — buoungopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «MmuT03», «CTpoeHwHe
xpomocomy, «Pemmmkamusa JJHK».

OOopyoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpELIKa JIYKa».

JlabopaTtopnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

Oco0OEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OTHOKIIETOUHBIX OPTaHU3MOB.
baktepuu, apxeuw, OJHOKJIETOYHBIC T'PHUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, IPYTUe
npoTUcThl. KoJIoOHUaIbHBIE OPTaHU3MBI.

B3anMocBsA3p 4acTeli MHOIOKJIETOYHOI'O OpraHusma. TKaHu, OpraHsl HU
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Txanu pacteHuii. TUTIBI paCTUTENLHBIX TKAHEW: 00pa3oBaTeIbHAas!, TOKPOBHAS,
MPOBOJIALIASI, OCHOBHas, MexaHuudeckas. OCOOCHHOCTHM CTpOeHHUs, (QPYHKIUN u
pAacCIoJIOKEHUS TKAHEN B OpraHax pacTeHUMU.

TKaHU XKUBOTHBIX U YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTEbHAS, MbIeYHasi, HepBHasg. OCOOCHHOCTH CTpOeHUS, (PYHKIUH W
PACIIOJIOKEHUS TKAHE B OpraHax *KMBOTHBIX U YEJIOBEKA.



Opranbl. BereraTuBHbIE M TE€HEpaTWBHbIE OpraHbl pacTeHuil. OpraHbel U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbII 1 BHYyTpeHHUN cKelleT. CTpOEHNE U THUIIbI
COEIMHEHUS KOCTEM.

JIBrokeHue  OpraHm3MoB.  J[BHOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEO0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBI M HAcTHH. JIBMKEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

[Iutanue opranu3mMos. llornomienue Boabl, YIJIIEKUCIOTO Ia3a U MUHEPAIbHBIX
BelIeCTB  pacTeHussMu.  [Iutanme  KuMBOTHBIX.  BHyTrpumosoctHoe m
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENBI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHui. J{pixanue ;xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHoe npixanue. [[prxarenbHas NOBEPXHOCTD.
’KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y MTUL U
MieKkonuTaromux. Perymsmus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema U €€ OpraHsbl.
KpoBeHocHass cucremMa ITO3BOHOYHBIX JKMBOTHBIX M dYesoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbIE
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Pabora
cepla v €€ peryJisiuus.

Brinenenue y opranuzmos. Beijienienue y pactennil. Beiienenue y )KUBOTHBIX.
CokpatutenbHble Bakyonu. Opranbl BbiieneHus. DOuinbTpauus, CEKpeuus u
oOpaTHOE BCACBHIBAHWE KAaK MEXaHM3Mbl pabOThl OpraHoB BblaesieHUsA. CBS3b
MOJIOCTH Tela C KPOBEHOCHOM M BBIICIUTEIBHOM cuUcTEMaMu. Breigenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Ctpoenune u (PyHKIIMOHHMPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepuil M IUCTHI MPOCTEHIIMX. 3al1UTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa macCUBHOM U XUMUYECKOM 3allIUThl. OUTOHIUABI.

3almMTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amura opraHusmMa oT OoneszHel. IMMyHHas cuctema 4enoBeka. KieTouHblil u
TYMOPAJIbHBIA MUMMYHUTET. BpOXAEHHBIH M TpHOOPETEHHBIA crenuduuecKuit
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMmyHuTera (I1. Dpmux, ®. M.



bepuer, C. Tonerasa). BocrianurenbHble OTBETBI OPraHU3MOB. PoJib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

Pa3gpaxxuMocTs W perymsauMs |y  OpraHum3moB. PazapaxuMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxuMocCTh U peryisuus y pacCTEHUN.
PocToBble BelllecTBa U X 3HAUYCHHUE.

HepBHast cucrema u pedrexTopHas peryssiius y >XKUBOTHBIX. HepBHas
cUCTEMA U €€ OTAEIbl. DBOIIOLIUOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedruexc u
pednexropHas ayra. besycinoBHbie U yCIOBHbBIE PE(ICKCHI.

['yMopasibHasl peryJisiiis W 3HJIOKPUHHAS CHUCTEMa YKMBOTHBIX M YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU M SHIOKPUHHON cucteM. ['mnoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnmuupl U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacreHuit», «KopHeBble cuctembl», «CTpoeHue credms,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKa»,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BplienuTenbHas CHCTEMa», «OHIOKPUHHAsA cHUCTeEMay, «CTpOEHHE MBILILBDY,
«Ammynuter»,  «KuiiedHomosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenne mnnaHapun», «BHyTpeHHee CTpoeHue H0XAeBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKoNUTaomuX», «HepBHas cucrema yenoBekay, «Pedexcy.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIECTOUYHbIX
OpraHU3MOB, MUKpOMpENnapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXHUX, dUBbIE K3EMIUIIPbl KOMHATHBIX pPacTeHUM, repdapuu
pacTeHUN pa3HbIX OTAEJIOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJET YeJIOBeKa,
o0opyA0BaHUE AJI1 JEMOHCTPALIMK MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB Mo AecTBUEM (epMEHTOB, 000pyAOBaHUE IJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIESU TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KUBOTHBIX.

JlabopaTtopHasi padora «/3ydeHue TKaHel pacTeHUN.

JlaGopaTopHasi pabora «/3ydeHue TKaHEe sKUBOTHBIX).



Tema 10. Pa3mHokeHHMe 1 pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS:  TMOYKOBaHHE, CHOPYJISALUA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHO)keHHe. [lonoBble KIIETKM, WU rametsl. Meio3. Craaun
Mmeino3a. [loBenenne xpomocom B Meio3e. Kpoccuarosep. bruonornyeckuii CMbICI
M€03a M IOJOBOro Impouecca. Melo3 W ero Mecrto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorene3 y uUBOTHbBIX. [10JI0BBIE KENE3HI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHE U AMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenwe. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munsl
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMTAIOMINX. 3apOABIIICBBIC JIMCTKU
(racTpynsiuus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BJIUSIHAE 4YacTel pa3BUBAIOIIETOCS 3apojbliia (SMOpPHOHAIbHAS WHIYKLHS).
3akiiagka TIUIaHA CTPOCHUS IKUBOTHOTO KakK pe3yibTaT HEpPaAPXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusiHue Ha 5MOpPHOHANIBHOE pa3BUTHE Pa3TUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. IlocTomOpuoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaY€HHE NPSIMOTO U HENPSIMOTO
pa3BUTHS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumel pocTta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTauu nmocTaMOPUOHAIBHOTO pa3BUTHUS
y JKUBOTHBIX M uenoBeka. [lepuonpl oHTorenesa yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pasmuoxxenne u pasButue pacteHuid. ['ametodutr m cnopodut. Meiio3 B
YKU3HEHHOM ITKJIe pacTenuii. OO6pazoBaHue Crop B mpoliecce Meiosa. ['ameTorenes
y pactenuil. OmiogoTBOpEHHE U Pa3BUTHE PACTUTEIBHBIX OpPraHu3MoB. J[BoitHOe
OIUIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryisiliud OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

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



Tabmuupr u cxembl: «BereratnBHOe pasmHoOkeHUe», «Tumbl OGecmosoro
pa3sMHOXEeHUsD», «Pa3zMHOXKEHME XIJIaMHIOMOHAIbB, «Pa3MHOXXEHHE DJBIIICHBD»,
«PasmHOeHue runpel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHue
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HENpsAAMOE pa3Buthe», «Pa3Buthe Malckoro xyka», «Pa3Butue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUNY,
«CTpoeHre ceMsiH OJHOJOJIBHBIX U JBYAOJBHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOUW KanmycTbD, «JKU3HEHHBIN TUKI MXa», «/KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«’KM3HEHHBIN TUKII COCHBLY.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpenapaThl SAWLEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYIIKI.

JlaGoparopuass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICHINX
pacTeHUn».

Tema 11. I'eHeTMka — HayKka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHMu3MoOB

HcTopust cTaHOBIEHUS U Pa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pa6otsr H. K. KonsiioBa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIENIbHBIE TE€HbI, AJIbTEPHATUBHBIE NPU3HAKHA, JOMWHAHTHBIA W PELECCUBHBIN
IpU3HaK, TOMO3UT0Ta, T€TEPO3UroTa, YUCTask JTUHUS, TUOPU/IbI, TEHOTUN, (PEHOTHII.
OCHOBHbIE ~ METOABI  TEHETHUKU:  TUOPHUIOJIOTUYECKUHM,  IMTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M.

JleMoHCTpauumn

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeToibl TeHETUKI», «CXeMBbl CKPEILIUBAHUS.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi THOPUIOB MepBOTO MoKoJaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnens — 3aKOH pacllIeIUIeHUs NPU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unore3a 4ucToThl raMer.

AHanm3upyroniee ckpemmBanue. [[poMeKyTOUHBIA XapakTep HacleIOBaHHUS.
Pacuierienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemnuBanue. Tpetuii 3akoH MeHzens — 3aKOH He3aBUCUMOTO
HACJIeJOBaHMsI MPU3HAKOB. L{UuToNOrnueckne OCHOBBI TUTHOPHUIHOTO CKPEIIMBAHNS.



CuernienHoe HacneaoBanue npusHakoB. Pa6oter T. Moprana. CuerieHHoe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUICHUS MEXAYy TIeHaMh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka noja. XpOMOCOMHBIM MEXaHU3M ONPEAEIICHUS MOJIA. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBI M TeTeporaMmeTHbI moi. ['eHernueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanre Npu3HaKoOB, CHETIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [lmenoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOMXECTBEHHbIN ajulenn3M. B3auMoAENCTBHE HEaJUIENbHBIX TI'EHOB.
KommnementapHocTs. Onuctas. [lomumepus.

['eHeTHYECKUI KOHTPOJIb Pa3BUTHS PACTEHHI, d)KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOJIOTUYECKUX  TPOIIECCOB, TMOBEACHUS W  KOTHUTHUBHBIX  (DYHKIIHH.
['eHeTHUECKE MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJIEUCTBUS «XO3IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrue acmeKThl KOHTPOJS U
W3MEHEHUS HACJIeICTBEHHOU MH(OpMAIUU B TOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpanumn

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
MeHnnens», «AHamuM3upylollee CKpelmuBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernsieHHOe HacJe/loBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka Toiay,
«Kapuotun denoBeka», «Kapuotun npozodwib»y, «Kapuotunm OTULBDY,
«MHOXECTBEHHBIN aJljIenu3M», « B3auMoaeicTBiue reHOBY.

OGopynoBanue: MoOJEIb JUIS JIGMOHCTPAIlMM 3aKOHOB  €IIMHOOOpa3us
rHOpUJIOB TIEPBOTO TIOKOJICHMSI M PACIICIJICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS MPU3HAKOB, MOJENb s
JIEMOHCTpAllUM CILEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpozoduina.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HopMUpoBaHMM (DEHOTHIIA.
N3meHunBOCTh mMpu3HakoB. KaduecTBEHHbIE M KOJWYECTBEHHBIC MpPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS M HACIIC/ICTBCHHAS.

Mopaudukanuonnass U3MeHYUMBOCTb. Ponb cpeasl B (opMUpOBaHUM
MOAM(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnumoHHbIN
psin u BapuanmonHas kpuBas (B. Moranmncen). CpoiicTBa MoaMUKAIIMOHHON
U3MEHYUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOWCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Bunbl reHOTUTTHYECKO N3MEHUYNBOCTH: KOMOWHATHBHAS, MyTaIlMOHHAS.

KoMmOunaTuBHass M3MEHYMBOCTh. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHONW M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHEeTHYECKOro pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.



MyTranmoHHass HM3MEHYMBOCTh. BHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbIE MyTauuu. SaepHsie U
nuToIa3mMaTudeckue myrtanuu. CoMaTUYecKue U MojoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUA MyTanui. MyTareHbl M HX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAIlMOHHOI'O MPOLECCA. 3aKOH TOMOJIOTHUYECKUX pSJIOB B
HacnencTBeHHoM m3meHnunBoctu (H.W. BaBuiio). BHesinepHass U3MEHUHUBOCThH U
HACJIEICTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOS.

JlemoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuupr u  cxembl: «Buasl  usmeHumBOCTHY», «MoaudukaoHHas
V3MEHUYUBOCTbHY, «KombuHaTuBHas U3MEHYUBOCTbY, «Merno3s»,
«OmnogoTBopeHuey, «I'enernueckue 3a00IeBaHUs YeI0BeKa», « Bumbl mytammii».

OOopynoBaHue: XKUBbIE W TepOapHbIE AK3EMIULSIPbl KOMHATHBIX PACTEHHI,
pUCYHKH ((poTorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIAMU U3MEHYUBOCTH.

Tema 14. I'eneTnka 4esioBeKA

Kapuotun uvenoBeka. MexayHapoAHasi MporpaMma HCCIEIOBaHUSI T'€HOMaA
YyejaoBeka.  Meroapl  UM3y4eHMsT T€HETHKH  YEJOBEKa:  I'EHEaJOTMYeCKUi,
OJM3HEIOBEIH, IIMTOreHETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemMeHHOE ONPEIEIICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBennbie 3a001eBaHus YenoBeKa. | eHHbIE 1 XPOMOCOMHbBIC
Oone3HM 4YenoBeKa. boJIe3HM C HACIEACTBEHHOW MPEpacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HEeTHYECKOTO Tpy3a». ITUUECKUE aCIEKThl UCCIEIOBAHUN B
00JIaCTH peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YEJIOBEKA K ATOJIOTUSM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «KapuoTun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
qesioBeKay, «l eHeTHYeCKue 3a00JICBaHUS YETIOBEKAY).

Tema 15. Cesekuusi OpraHu3sMoB

JlomecTuKanus 1 ceneKuusi. 3apoKIeHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax TNpoOWCXOXIEHWUS W MHOTOOOpaswsi KyJIbTYPHBIX
pacteHuil. Poib cenekiuu B CO3JaHuU COPTOB PACTEHUM M TOPOJ )KUBOTHBIX. CopT,



OpoJa, IITaMM. 3aKOH FOMOJIOTMYECKUX PAJIOB B HACJIEICTBEHHOW H3MEHYMBOCTH
H. W. BaBunoBa, ero 3HaueHUe 751 CEIEKIIMOHHOM pabOTHI.

MeTtoapl cenekunoHHONW paboTel. MCKycCTBEHHBIM OTOOp: MAacCOBBIA U
UHAMBUAYAJIbHBIM.  OTambl ~ KOMOMHAIlMOHHOM  cenekuuu.  McnblTaHue
OPOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TE€HOTHUIy C IOMOIIBIO OIIEHKH
dbeHoTHa TOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momolIbio aHanmm3a JJHK.

HcKycCcTBeHHBIW ~ MyTareHe3 Kak  METOJ  CEJIEKUHOHHOM  paloThlI.
PanuannoHHbI 1 XUMUYECKUN MyTareHe3 Kak HCTOYHUK MYTAlUi y KyJbTYPHBIX
¢opM opranu3moB. Mcnonp30BaHME T€HOMHOI'O PEJAKTUPOBAHUS U METOJOB
pexomOuHanTHBIX JIHK 17151 momydenus ucxonHoro mMarepuana Jjis CeleKIuu.

[lonyuenne IOJINTUIONUIOB. BnayrpuBunosas ruOpuan3aLus.
bu3kopoACTBEHHOE — CKpellMBaHue, wWin  uHOpuauHr.  HepoactBenHoe
CKpellluBaHue, Wiau ayTOpuauHr. I'erepo3uc m ero mpuuuHbl. VcnonbzoBanue
rerepo3uca B cenekuuu. OtnanéHHas rulpunusauus. llpeononenue Oecruiogus
MEKBHUJAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTEHUN U )KUBOTHBIX. «3enéHas
DesonoYuUsLy.

CoxpaHeHHE U U3yYEHUE FT€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUIN U UX
JUKUX pOAMYEH JUIsl CO3/1aHUSI HOBBIX COPTOB U T'MOPHUIOB CEIBCKOX03IMCTBEHHBIX
KyJIbTYp. H3yuenue, coxpanenue u ynpasieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U  NPOMbBICIOBbIX HCUBOMHBIX 6 YeNAX YIYYULeHUs
CYWecCmsyrouwux U co30aHusi HOBbIX NOPOO, TUHUU U KPOCCO8, 8 MOM Yucie ¢
NPUMEHEHUEM COBPEMEHHBIX MEMO008 HAYUHBIX UCCIE008AHUL, NEPEO0BbIX UOell U
NepCcneKmusHbIX MexHoI02Ul.

JemoHcTpanuu

[Toptpersr: H. M. BaBuiios, M. B. Muuypun, I'. . Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmunps! 1 cxembl: «LIeHTpBI MPOUCXOXKIECHUS U MHOTOOOPa3usl KyJIbTypHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW W3MEHYMBOCTH,
«Metoppl cenexkuun», «OTnanénnas rudpuauzanus», «MyrareHes».

Ikckypeusi «OCHOBHBIE METOABl M JIOCTHKEHHUS CEJEKUHUHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyYHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYPBI, MUKPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMoTeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAenue. MukpoOuonoruueckuii cunre3. OOBEKTbl MHKPOOHMOJIOTHYECKUX
TexHoiorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.



Co3niaHne TEXHOJOTH U MHCTPYMEHTOB ILIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LI€JIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAIOIIMECS B IPUPOIE OMOCUHTETHYECKUE MTYTH.

Kinierounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
#UBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aLUS U COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouioB B CEJlEKUMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE KUBOTHBIX. METONI TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonocuu 0300po6enus, KyibmusUpPOBaHus U MUKPOKIOHANbHO2O PASMHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXXEHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
KoHCcTpyupoBanue pekoMOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTHKEHHUSI M TEPCIEKTUBBI XPOMOCOMHOW M TEHHOW MHXKEHEPUN. DKOJIOTHYECKUE
Y 3TUYECKHUE MPOOIIEMbl TEHHOW NHKEHEPHUH.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMAarHoCcThKa. MeTaOoJOMHBIN aHaliu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBeKa JUI OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
KieTok. TaprerHas Ttepanusi paka. 3D-Omowmkenepus s pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TpEXMEpHOro OmompuHTHUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbl0 00ecredeHus: KOMOMHHPOBAHHOU
3amuThl OT Bo3Oyauteneii OPBU, ycTtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoanuss PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmunp! U cxemsl: «Vcnonb3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
pOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I'eHHast HHKEHEPUs».

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxkaeHne W pa3BUTHE IBOJIOIMOHHBIX MpPeACTABJIEHHH B
OHOJIOTHH

OpomonrionHas teopuss Y. JlapBuua. [IpeanochblIkKM BO3HUKHOBCHHS
napBuHu3Ma. JKu3Hb u HaydHas naesteabHocTh Y. JlapBuHa.



JIBrKy1Me CUiibl 3BOIOLKMH BUIOB 110 Y. J[apBHHY (BbICOKas MHTEHCUBHOCTh
pPa3MHOXXEHHSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIH O0TOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHUE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabnuub! u cxemsl: «CucreMa xxuBoit mpupo sl (o K. JInnuero)», «JlectHuna
XKUBBIX cyiecTB (1o Jlamapky)», «Mexanusm (GpopMupoBaHHs NPUCTOCOOTIECHUHN Y
pacTeHuii u KUBOTHBIX (10 Jlamapky)», «KapTa-cxema mapipyTta myremectsus Y.
Hapsunay, «Haxonku Y. [apBuna», «@DopMbl OOpbObI 3a CYIIECTBOBAHHEY,
«Iloponpl romy6ei», «MHoroodpasue KyJIbTypHbIX (opM KamycTbD», «Ilopossl
JOMAIlIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUAOB (1o Y. J[apBuny)»,
«Cxema COOTHOILUEHUS MABWXKYLIUX CHUJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH 3BOJIIOLINI.

Tema 2. MUKpPO3BOJIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IMHULA 3BOJOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3uss M CTPYKTypbl mnonyisiuil. M3meHenue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOpPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalmOHHbBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaIpaBJICHHbIE U3MEHEHUS YaCTOT aJljiesiel B monysauusix. DGPexkT ocHoBaTelIs.
Sdexm bGymovinounoco eopaviwka. CHudCeHUue 2eHemuyecKo20 pasHoo0OPaA3UsL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma opeticha 2eno8 6 6OIBUIUX U MATBIX

NONYIAYUSIX. Murpanumu. N3onsauus IIOITYJISALIUI: reorpadguueckas
(mpocTpaHcTBeHHas ), Onosnorudeckas (penpoayKTHUBHAs).
EctecTBeHHbIl 0TOOp — HampaBisiomuii ¢akrop sBomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA, Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HIBONIOIHUS COIMATIHLHOTO
MOBEACHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHM3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUU.
Bo3HuKHOBEHHE IPUCTIOCOOIEHUH y Opranu3MoB. ApomMoph 036l U HANOATANTALINH.
[Tpumeps! mprcnocoOIeHnid y OpraHu3MoB: MOpQosoruieckue, Gu3noIorunieckue,
onoxumuueckue, mnoBefeHUeckre. OTHOCUTENBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.



Bun, ero xkputrepuum u cTpykrypa. BumooOpa3oBaHue Kak pe3ynbTar
MUKpO3BOIIOIMH. M3omsmus — ximrodeBod ¢akrtop BuaooOpazoBanus. [yt u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIIATpUYECKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIouIU3aIMs,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Pouib »BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
ouropazHoobOpasusi. MHUKPOIBOJIONUS U KOIBOJIOLUUS IMAPA3UTOB U HUX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpYKTypa Buaa», «Cxema MposiBIeHUs1 3akoHa Xapau—BaiinOepray, «JIBuxymume
CWJIbl ABOJIIOLUN», «IDKOJIOrMYECKass M30JsUUs MONYJALHN ceBaHCKOU (openn»,
«I"eorpaduueckas U301 TUCTBEHHULIBI CHOMPCKOM M IMCTBEHHHULIBI JAyPCKOW»,
«ITonynsIIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema IeHcTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbl OOpHOBI 32 CyLIECTBOBaHUE», «IHIyCTpHaIbHBIHI
Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsi  OKpacka
XKUBOTHBIX», «[Ipegynpexparomas okpacka KUBOTHBIX», «DU3HOIOTHYECKUE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MoB U €€ OTHOCHUTEIIBHOCTHY,
«Kputepuu Buaa», «Bunpsl-nBoitHukn», « CTpykTypa Buaa B mpupoje», «CrnocoObl
BUI000pa3oBaHusy, «I eorpaduyeckoe BumooOpa3oBanue TPEX BUIOB JIAHIBIIIICH,
«DKoJIoTHYECKOEe BUA000pa3oBaHUE BUAOB CHHULY, «l[lomummouasl pacTeHHiD,
«KanycTHO-peieuHbIil ruopumy.

O6opynoBanue: repObapun pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uyydelia NTUIl U
3BEpe ¢ MpUMeEpPaMH Pa3INYHbIX TPUCTIOCOOICHHI, YyUesa NTHIl U 3BEPEeH pa3HbIX
BUJIOB, TepOapuy pacTeHUil OJIM3KUX BHJAOB, OOPA30BaBIIUXCS PA3THMUYHBIMU
crocobamu.

JlaGopaTopHasi padota «BrisiBJIeHHE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUIAY.

JlaGopaTopnasi padora «CpaBHeHHWE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPHUIOY.

IIpakTuyeckass padora «3yuenue apomopdo30B W wuAMOATANTAIIUN Y
ocoOeli pa3HbIX BUIOB»».

Tema 3. Makpo3BoIOLMS U €€ pe3yJibTaThl

Metonbl  HM3ydeHHs MakpoldBoroLuU. IlaneoHTonOormyeckue  MeToAbl
u3ydyeHus oHBomouuu. llepexognsie QopMbl U (PUIOTEHETUYECKHE PSAbI
OpraHU3MOB.



buoreorpaduueckue meronsl uzyueHus sBomonuu. CpaBHeHHE (QIIOPHI U
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmn. Bumpl-
SHAEMUKHU U PEITUKTHIL.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUCHUS
ABOIONMH. ['€HeTHueckue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISIpHO-T€HETUYECKHE,
OMOXUMHUYECKUE U MAaTEMAaTUYECKUE METO bl U3yUYEHHUS IBOIIONUHU. ['OMOIIOrMYHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUSI (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIlMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [IpuHyun cmensvl QyHKYUl.
HeoOpatuMocTes 3BoonMH. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLUY.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3eMian», «Jlpeii KOHTUHEHTOBY,
«Penukth», «HauanbHble cTaguu 3MOPHMOHAIBHOIO Pa3BUTUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJOLUNY, «OO01LIMe 3aKOHOMEPHOCTHU HBOJIOLIUNY.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HA HA 3emJie

Hayuynbple TUMOTE3bl NPOUCXOXKACHUA >KU3HM Ha 3emie. AOHOreHes u
naHcrepmus. [JJoHayuyHble IpenCTaBICHUAS O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3aPOK/ICHUS KU3HU U €€ ONpoBepKeHHe ornbiTamu O.
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHEIE STaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJMIONHSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BemecTtB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
Oo6pazoBanue noaumepoB U3 MonoMepoB. Koaneparnas runote3a A. . OnapuHna,
runore3a nepBuyHoro OynboHa JIk. XongeiHa, reHeTudeckass rumnote3a [
Ménnepa. PubGosumer (T. Yex) u rumoreza «mupa PHK» VY. T'unbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.



Hcropus 3emin 1 MeToAbl €€ n3ydyeHus. Mickormaemble OpraHMu4eCcKUe OCTaTKU.
['eoxponosioruss u €€ Meroabl. OTHOCHTENbHAs U AOCOJIOTHAsT T€OXPOHOJIOTHS.
['eoxpoHOIOrMYeCKas MIKaIa: Y0HbL, 3PbI, IEPUOBI, SIIOXH.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIEHKH KaK aHaJIOT MEepPBhIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIEC ATallbl ABOJIOLNMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pactennii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apoMOp(hO3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAONINX U
ntul. Ilpunnoun kimoueBoro apomopdosa. OcBoeHue OecrnOo3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Paszputne xu3HM Ha 3eMje IO dpaM M IEpUoAaM: apxeu, IMPOTEPO3OM,
najaeo30ii, Me3030M, KaitHo30i. O0IIas XapakTepruCcTUKa KIIMMaTa U T€OJIOTUYECKUX
npoueccos. [losiBIeHne U pacuBeT XapaKTEpHBIX OPraHU3MOB. YTJie0Opa3oBaHUE:!
€ro YCJIOBHUS U BIUSTHUE HA ra30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — IKOJIOTHYECKHE KPU3HUCHI IpouuIoro. IIpuunHel u
CJIIEICTBUSA MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3emIie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpuHuumnel kinaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Pennu, JI. Cnasannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapumn, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «CxeMa onbita @. Penny, «Cxema omnbita JI. I[Tactepa mo
M3YUYCHHUIO CaMO3apOoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUMW»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HayanbHble 3Tanbl OpraHUYEcKOi 3BOMIONUNY, «CxeMa 00pa3oBaHMs SyKapHOT
nyTéM cumOunorenesa», «Cucrema >XHUBOM mnpupoab», «CTpoeHHe BHpYycay,
«Apomopdo3bl  pacTeHmit», «PunnopuUTEY, «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIE



pactenus», «Opranbl IBETKOBBIX pacTeHUI», «CXxeMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomopdo3bl KUBOTHBIX», «[Ipocteitmmey», «Kumeunononoctueiey, «Ilmockue
yepBu», «Unenucronorue», «PviOb», «3eMHOBOAHBIC», «lIpecMbIKarommecs,
«IItnuey, «Miekonuraromue», «Pa3Butue xKu3HU B apXeUCKON 3pey, «Pa3zsurtue
JKU3HU B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HU B MAJCO30HMCKOU 3peEy,
«Pa3BuTHe KU3HU B ME3030MCKOU Ipe», «Pa3BuTHE )KU3HNU B KaHO30HMCKOM 3pey,
«CoBpeMeHHasi CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHbBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOXKUX, CKEJIETHI I03BOHOYHBIX KMBOTHBIX, Yydelia ITUL U 3BEPEN, KOJUICKIIUN
OKaMEHEJIOCTEW, TOJIE3HBIX MCKOIIAEMbIX, MYJSDKH OPraHUYECKHX OCTaTKOB
OpPTaHHU3MOB.

BupryanbHnas naboparopHasi padbora «MoaenupoBanue onbiToB Muiiepa—
KOpu no n3ydennto abMOreHHOro0 CHHTE3a OPraHNYECKUX COSAMHEHUH B IEPBUYHON
atMocdepe».

JlaGoparopHasi padora «/3ydeHuMe W ONMCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUSI MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
B033peHUs. COBPEMEHHBIE HAYUHBIE TEOPHH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPABHHTENBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBe/ieHueckue. OTauyus 4elaoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBL.

JIBrkymue cuiibl ((pakTopbl) aHTPOIOreHe3a: OMOJIOrnYecKre, CollualbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJAWM aHTpOIOreHe3a. PaHHHWE YenoBeKOOOpa3HbIe O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
J0/1eH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OpYAUN TpyAa. YemoBeK NpAMOXOISIINN U IEPBbIA BBIXO JIIOIEH 32
npenensl Appuku. YenoBek reienb0eprekuii — ool npeiok HeaHAepTaIbCKOTO
YEJIOBEKA M YEJIOBEKa pa3yMHOro. YenoBeK HEAHAEPTANbCKUWA KakK BUJ JIOACH
XOJIONHOTO KinMMara. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA, ACHUCOBCKUU



YeJIOBEeK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuku. I[lameoreneruka u
ITaJIEOT€HOMUKA.

DBOJIOLHS COBPEMEHHOrO 4esnoBeKka. EcTecTBEHHBI OTOOp B MOIMYJIALMIX
yesioBeka. MyTanuoHHbIN Tpouiecc U noaumMopdusM. [lomynsiioHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpaszuiickas),  aBCTpajo-HETpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa MO IJIaHeTe.
EnuHcTBO  4yemoBeyecknx — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoONeHHOCTh YeNOoBEKa K pa3HbIM YCJIOBUSIM OKpYKarOUIEHd Cpeabl.
BnusgHue reorpaguyeckoil cpespl U aperida reHoB Ha MOp(OJIOruio U (PU3UOJIOTHIO
4eJIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoi  (OMOJOTHYECKON)
aHTPOIOJIOTUM.  DBOJIOUMOHHAS  AHTPONOJIOTHS W MAaJCOAHTPONOJIOTHS
YEJIOBEUECKUX NOMyJsiuuid. bruocouuanbHble HcCileOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOr0O M COLMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHNY, «I 0JTOBHON MO3T UEJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbD», «CKENeT 4YeloBeKa M CKENeT IIMMIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «JIBIKyIIME CHIIBI aHTPOIIOTE€HE3a», « IBOJIOLIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepransupny, «k KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHN YEIIOBEKA», «Packl yeoBekay.

O6opynoBaHue: MYJSDKM —~ OKaMEHENOCTeH, TPEeAMETOB MaTepUalibHOU
KyJIbTYphl ~TPEIKOB dYeJNOBEKa, penpoaykiuu (dororpaduu) KapTUH C
MudoIOTHYECKUMU W OMOJIEHCKUMH CIOKETaMH TPOWCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaxoI0K KUCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yepera yesoBeKa 1 yeperna mumMnaH3e, MoJeNib KUCTH YeJIOBEKa U KUCTH IIMMIIaH3e,
MOJEIHN TOpCa MPEIKOB YEJIOBEKA.

Jlabopatopuassi padGora «/3ydyeHne ocOOCHHOCTEH CTpOEHUs CKelera
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM).

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kaloleil cpeaoi

3aposkaeHue U pa3BUTUE 3KOJOTUH B Tpyaax A. 'ymOGonbara, K. ®@. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenst u 3amauu
9K010ruH. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.



Metoasl sxonoruu. IloneBbie HaOmoneHUA. DKCIEPUMEHTHI B 3KOJOTHU:
NpPUPOAHBIE W JIabopaTopHbie. MoJETMpoBaHHEe B OKOJIOTHH. MOHUTOPHUHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOHN KYJIBTYPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEJIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl sKkonorum», «Cxema
MOHHUTOPHUHTIA OKPYKAOIIEN CPEABD).

Tema 7. Opranusmsl U cpea OOMTAHUSA

Okozoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTtBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[lInpenrens, 0. JIubux). TosepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosornueckuil ¢akrop. JlelictBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOITMYECKUE TPYIMIIbI
pPacCTEHHMII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibpHas poJib CBETA.
doTOnEepUOaU3M.

Temmneparypa kak oskojorumdeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHu3Mbl. [loiiKnIIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
NoJAJIep )KaHU0 BoJHOro Oananca. Kinaccudukanuss pacTeHUH MO OTHOIICHHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAS, MOYBEHHAS,
riiyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumMuyeckue
0CcoOeHHOCTH cpesl oOuTaHust opraHu3MoB. [IpucnocoOneHus opraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguunbie puTMbL. [IpuCocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie popmbl oprann3moB. [lonsTue o sxu3neHHoit popme. XKuzHenHsie
dbopMbl pacTeHHWl: JEpeBhs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJIETHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOMOHTHI, TEOOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.



buoTtnueckue ¢pakropsl. Bunbl 6noTHYECKHUX B3aMMOEHCTBUIN: KOHKYPEHIHS,
XHUIIHUYECTBO, cuMOn03 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyajau3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJeUcTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHMYECKUX B3aUMOJCHCTBUII JJIsl CYLIECTBOBAaHUS OpPraHU3MOB B Cpene
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHHUS.

JleMoHCTpanun

Tabmunpl 1 cxeMmbl: «OKosornyeckue (akTopsl», «CBETOBOH CIEKTPY,
«OKOJOTUYECKNE TPYIIBI JKUBOTHBIX IO OTHOUIECHUIO K CBETY», «TeImIoKkpoBHbIE
JKUBOTHBIE», «XOJIOJHOKPOBHBIE >KMBOTHBIE», «DHU3MOJIOIMYECKUE aJalTaluu
KUBOTHBIX», «Cpenbl O0OWTaHHS OpPraHU3MOB», «bHOJOTrMYECKHE PUTMBIY,
«KuzneHHble (popMbI pacTeHU», « Ku3HeHHBbIE (DOPMBI )KUBOTHBIX», « IKOCUCTEMA
LIMPOKOJIUCTBEHHOTO Jecay, «IKOCHCTEMAa XBOWHOro Jjecay, «llenmn nwuranusy,
«XHIIHAYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumo103»,
«KoMMmeHcanuzm».

O6opynoBanue: repOapuu pPacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3JUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHU, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOC/IMBBIE KOMHATHBIE paCTEHUs, repOapuy U KOJUIEKIIMH TEIUIONI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacTEHUH, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHus JTaHHBIX IPYMI, KOJUIEKIUH >KMBOTHBIX, OOUTAIOUINX B pa3HbIX Cpenax,
repbapun M KOJUJICKUMH pACTeHMM M IKUBOTHBIX, OOJIafalolIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JXKM3HU, repbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (OpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

Tema 8. Iko0y10rusi BUAOB U MOMYJIANMMA

OKOJIOTUYECKHE  XapaKTEPUCTUKH  TOIYJIALMH. [lonynmsauuss ~ Kak
Oouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0CcOOeHHOCTEW OMOoJIOrMK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiuuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi M II0JIOBAasl CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIHSL.

DKkoJyioruueckas CTpykrypa nonyisiuuu. OleHKa YUCICHHOCTU MOIMYJISIIUY.
JlnHaMuka nonyiAnuu U e€ peryssinusa. buoThdeckui nmoTeHLUan IOIYJISALNH.
MonenvupoBaHue AMHAMUKHA NONyJsiiuK. KprBble pocTa YHCIEHHOCTH MOITYJISILUU.
KpuBbie BbpKMBaHMs. Perymsius 4YMCICHHOCTH MOMYJSAIU: poiib (aKTOpOB,
3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- 1
K-ctparerun).



[Tonsitue 00 sKoyorMueckod Humie Buaa. MecrtooOutanue. MHOroMepHas
Mozenb dkosormdeckon HumM [k .M. XatumHcona. Pa3zmepsl skosiormdeckomn
Huiy. [loTeHunanbHas U pealTu30BaHHAas HUIIIY.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MUrpalUid KUBOTHBIX. buosormyeckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JdeMoHCcTpaMuA

[Toptper: Jx. M. XaTuyuHCOH.

Tabmuubl U cXembl: «IDKOJOTHYECKHUE XapAKTEPUCTUKU —MOMYJISLIUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  momyysiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonynsiiun», «CKOPOCTh  3aceleHusi TOBEPXHOCTH 3eMJIM  Pa3IuuHbIMU
opranuzmammn», «Mogeins 3xonorndueckor Humu /. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOsieHust CEeMsIH paCTEHUM K paCCEIICHUION.

Tema 9. IKo10rus cO00IIECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UW MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dyHKMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu U ceTH. AOUOTHYECKHE OJIOKU
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIE OKA3aTENHN IKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJIOTHUYECKUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTHUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. IKocUucmembvl Mopeu U
oKeanos. IKocucmemvl MyHOp, J1eco8, Cmenet, NYCMulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Pazmnuns
MEK]Ty aHTPOIIOTEHHBIMU U MIPUPOJHBIMHU IKOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBbIE KOMIIOHEHTHI ypOo3kocucteMm. [‘opojackas
bnopa u ¢ayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buonormdeckoe wu
X035iICTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponb kackaonoco 3gghexkma u 6udos-30ughukamopos (Kirouesvix



61008) 6 pyHKkyuonuposanuu 3xocucmem. IlIepeHOC PHEPTUU U BEIIECTB MEXKTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U AHTPOITOIE€HHBIX BO3JCHCTBU.

Mexarnuszmol 8030eticmeust 3a2psa3HeHUll PA3HbIX MUN08 HA CYOOP2AHUMEHHOM,
Op2aHU3MEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KOJI02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eticmeus. MeTtononorus
MOHHUTOPHUHTA €CTECTBEHHBIX U AHTPOITOTEHHBIX SKOCUCTEM.

JdeMoHCcTpaMuA
[Toptpert: A. JIx. Tencau.
Tabmuupt u  cxembl:  «CTpykTypa  OuoleHo3a»,  «DKOCUCTEMA

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIIIbI OPTaHU3MOB B 3KOcHCTEME», «KpyroBopoT BeliecTB B 3kocucteme», «Lenun
nuTaHus (macTOWIHAsA, JAETPUTHAsA)», «IKOJOTHYECKas TMUpamMuia YHUCe»,
«DKoyornyecKas nupamua Ouomacch», «IKOJIOTHUECKass MUpaMuja SHEPrUM»,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHoBIIEHHE Jieca MOce
noxkapa», «J9KocucTteMa o3epa», «ArpoueHos», «KpyroBopor BemecTB M MOTOK
HHEPrUu B arpoueHo3ey», «[Ipumepsl ypOboskocucTem».

OobopynoBanue: repOapuy pacTCHHUM, KOJUIEKIIMY HACEKOMBIX, Uydelia MTUL U
3Bepeit, repObapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buochepa — obmieranerapHass o0osiouka 3eMIJM, TNI€ CYHIECTBYET WIU
CYIIIECTBOBaJIA XU3Hb. PazBuTHe npejacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocheps! u e€ coctan. JKuboe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rII00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOT€OXUMHUYECKHE LIUKIIbI (YIIepoaa, a30Ta). PUTMHUYHOCTS SIBIEHUN B
ouocdepe.

3oHanbHOCTH Onocdepsl. [TonsTre 0 Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOWHBIE Jieca, CMEIIAHHbIE M IIMPOKOJMCTBEHHBIE Jieca, CTEMU, CaBaHHBI,
ITyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaa 1
onocdepHbIX PYHKIUH.

JleMoHCTpanun

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

Tabmumpr u cxemsl: «l'eocdepsr 3emnmn», «KpyroBopoT asora B mpupoae»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HOpUPOIE»,



«KpyroBopoT Boasl B mpupoje», «OcHOBHbIE OMOMBI cymmy, «Kmmnmarmaeckue
nosica 3emsn», «TyHnpay, «Taitray, «Cmemanubiii jgecy, «lLIupokoanucTBeHHBIH
necy, «Crenby, «CaBanHay, «Ilyctbinsy, « Tponudeckuii jiecy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIIas cpeaa

DKOJIOTUYECKHE KPU3UChI M MX MNpUYUHBL. Bo3jeicTBHe ueloBeka Ha
ounocdepy. 3arps3HeHne BO3MyIIHON cpepl. OXpaHa BO3MyXa. 3arpsi3HeHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpyimienue mnouBbsl. OxpaHa MHOYBEHHBIX
pecypcoB. U3MeHeHune Kiaumara.

AHTpOIIOT€HHOE BO3JICICTBUE HA PACTUTEIbHBIA M KUBOTHBIA MuUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO MHUpa. OCHOBHBIE MNPUHIMIIBI OXPaHbl MPUPOJIBI.
Kpacasie kHuru. Oco0o oxpansembie mpupoasbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEJIOBEUECTBA W MPUPOIBI.
PanmonanbHOE  TPUPOJONONIB30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOIKME 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3zBuTne METOJIOB MOHUTOPUHTA pa3BUTHUS OMACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemmuvie uUccre008anus nepexooa K pecypcocbepezaoujei u
KOHKYDEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemvol, obecneyugaroujue O00Cmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
IKopeadbuIumayuyu dKocucmem U cnocooos 060pvOLl ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTIEM.

JleMoHCTpauumn

Tabnuiel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arps3HeHue ruapochepo,
«3arpszaenue nouBb», «[lapaukoBbIit AaddhexT», «Oco00 oxXpaHseMbIe TPUPOTHBIC
TeppuTOpun», «MOAEIH YIIPaBIIEMOTO MUPaAY.

O6opynoBanue: (Gororpaguu OxpaHsSEMbIX pPaCTeHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHME O0YYAIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPaAUIUNA pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JIngHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JJOCTUTAIOTCS B
CANHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOILIECCE pEANM3allui OCHOBHBIX HANpPaBICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
Y MIPABONOPSIKA;



TOTOBHOCTB K COBMECTHOW TBOPUECKOM JIEATEIILHOCTH MTPU CO3AaHNUU YUEOHBIX
MPOEKTOB, pEHICHUM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/a4, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MJEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACIEAUIO U MAMSATHUKAM IPHUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAUTEIISIM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHHUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHMA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAaHUE U peanu3alysi 310pOBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIOIEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTObIXa, perysipHas (Qu3uueckas aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOI'0 ¥ KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY M
IICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUU IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHUS TIpU  peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHUS B TPUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
aKocucTeM, orochepsr);

AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEW IPUPOTHON
cpene, yMeHHe MPOTHO3MPOBATh HEOIAroNnpHUsATHBIE SKOJOTUYECKUE MOCIEICTBUS
IIPEANPUHIMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIMYue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBUIM3ALUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH oOydarouiuxcs, (GpopmMupyeMoi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

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

OCO3HAHHME LIEHHOCTU HAYYHOM JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHeONU(PUKY METOJ0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNe, HAOII0IeHUE, M3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAJIbHbBIC
ydeOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISTHBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl — UCIOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHE 3HAHKS U YHUBEPCAJIbHbBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIC JCHCTBHUS, KOMMYHUKATHBHBIC YHHBEpCaJbHBIC YueOHBIC JICHCTBHS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABAaTEJIbLHLIMH
NEUCTBUSMM:

1) 6a30Bble JJOrHYEeCKHe TeiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIIEIATh WX XapaKTEPHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE MOHATHUS JUIS OOBICHEHUS (PAKTOB M SBICHHM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABIICHHS CYIIIECTBEHHBIX
CBSI3¢d W OTHOIICHUMH B U3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a TaKxke
MPOTUBOPEYMIT PAa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3pabaTrbhiBaTh IJIAaH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHaIM3a UMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METOA0B PELICHUS! TPAKTUYECKUX 3a7a4, IPUMEHEHHIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBIA TUI MBIILUICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PEeIICHUs], HAXOAUTh apryMEHTHI JJIs J0Ka3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH IPUOOPETEHHBIH OIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIM MOUCK TMEpeHOca CPEeNCTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIbHbBIE MOAXOJbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapsAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATH Pa3MYHbIE METOABI MPHU MOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMOJOrMYecKoM HH(POpMALME: MPUMEHATh XHUMHYECKHE, (PU3HYECKHE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgBiaieHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJIbHO BBINOJHEHUS MNpeIaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WIHNA APYIMX yYaCTHHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOUYKY 3PEHHsSI C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILICHUN YUeOHOM! 3a/1auu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacnpenensaTb pojiid ¢ YYETOM MHEHHH YYacTHHKOB, OOCYXIaThb pPe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIs BBIABICHUS NpOOJIEM U HUX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieN1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh pEUIEHHA MO HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npunsiTHe ceds U APYrux:
IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE NIPABO U MPABO JAPYTUX HA OLIMOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4YEeOHOro mpeaMmera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npopunabHOro  0o0yueHus:  oOydaromuxcss — Ouojmoru. OHHM  BKJIIOYAIOT:
crnenuduyeckue Ajisi OMOJOTHN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHHUM O MECT€ U POJH OWOJOTHM B CHCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  paluoHaIbHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas teopus T. llIBanna, M. Ilneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 MOKOJEHHUS, PACHICIUICHUSI, YUCTOTHl T'aMET, HE3aBHCUMOTIO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIAEJOBAHUSX IKUBBIX OOBEKTOB (OMHCAaHUE, H3MEpPEHUe,
HaOIIOICHNE, SKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHuW3MOB, B TOM YHCIE
OaxkTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHOB pACTEHUU, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIMX B OpTaHU3Max PAacCTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aHUMOCBS3H MEXIY OpPraHOMJAMH KIETKH U HX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPAacTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMU, MEXAY CHUCTEMaMH OPraHoB U HMX (QYHKIMSIMH, MEXIy >STanamu
oOMEHa BEIIECTB, ATaaMH KJIETOYHOIO LIMKJIA U )KU3HEHHBIX LUKIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (PEHOTHIOM, (DEHOTUIIOM H
dakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIINE aAPryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXJ1Y UCCIEAYEMbIMU OMOJOTMYECKUMHU MPOLECCAMU U SIBIICHUSMH, J€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUe padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpenctBamMu, (GOpMyIHpys LeJlb HCCIEIOBAaHUSA, AHAIUM3UPOBATH IOJTYUYEHHBIE
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJMYHO  TPEACTaBIATH  MOJIYYCHHbIE  pe3yJbTaThl HAa  YUYEHHYECKHX
KOH(epeHusX;

YMEHHUE OLICHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
o0acTv GMOJIOTHUHU U MEAUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OILIOA0TBOPEHUE,
HaIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOP Oyayied npodeccuoHanbHOU
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOTO XO03S1CTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIriayOasaTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHbIM HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpOAODKeHHEe OMOJIOTMYECKOTO 00pa3oBaHUsT B OpraHU3alUsAX CpPEIHEro
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpeameTHBIE pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buomorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W PO OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPHUPOABI M PEIICHHH SKOJOTHYECKHX
mpoOJeM dYelnoBeUecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOTIOIH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHHS K MPHUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OMpeNIeSICHUs] WM TOHUMAHUE CYHIHOCTH OCHOBOIOJIAraronux OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHetudeckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3apojsimieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotre3bl (runoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMS,
WCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM M OHuocdepbl, CTaOWUIU3UPYIOIIETO, IBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHuS,
BIIMSHUSL ~ JBWXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJIIOLINH, KPYTOBOPOTA BELIECTB M OTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBaTh B3aWUMOCBS3UM MEXIY IMPOIECCAaMH HIBOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOTNOreHe3a, KOMIIOHCHTaAMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpelie OOMTaHUs, aOHOTHYSCKHMX M OMOTHYECKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHMUS, CAMHCTBA



YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXPaHEHUsT MHOroodOpasus BHAOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33]]a4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThI, COOMHOAATH
npaBuia mpy paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
pe3yabTaThl U JeaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHE OIIEHHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUU KU3HU, YEIOBEKA
U YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0aX MpeAoTBpaIlCHUs
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUU, CEIBCKOTO XO3SCTBA, MHINEBOMN
MPOMBINIJICHHOCTH, YIUIyOJIATh TO3HABATEIbHBIA HMHTEpPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnusie IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 buonorus kak Hayka 1
2 JKuBble crcTeMbl U HX H3y4YCHUE
3 buosnorust kietku 0.5
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 10 0.5
5) Crpoenrnie u GyHKINHU KICTKU 8 1
5 OOMeH BellecTB U MpeBpalleHnue Y HEPTUH B 9 1
KIIETKE
7 Hacnencreennas uagopmarus u 9
peanmuzanus e€ B KIIETKE
JKU3HEeHHBIN UK KIETKU 6 0.5
CtpoeHue u QyHKIMH OpraHu3MOB 17
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1
1 ['eneTrka — HayKa 0 HacJIE€CTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3
15 Cenexuusi OpraHu3MoB 4
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOoe Bpems 1
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11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpoasmeie  Tpakrieckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoTsbI pecypeni
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
IpeJICTaBICHUN B OMOJIOTUU
Mukpo3BOIIOLHS U €€ PE3YNbTAThI 14/18 1.5
MakpoaBosronus 1 e€ pe3yabTaThl 6/8
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15/19 05
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10/14 1
DKOJoTUsl — HayKa O B3aUMOOTHOIIICHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CHCTEM 3/5
C OKpY2Karolleu cpeaou
OpraHu3smbl U cpejia OOUTaHUs 9/15 0.5
DKoJ0Tusl BUJIOB U MOIMYJISILUMA 9/ 12
9 DKos0orus coodIecTB. DKOJIOTHYECKHe 12/ 17
CHCTEMBI
10 buocdepa — riodaibHas SKocUcTEMA 6/8
11 YenoBek U OKpysKarolas cpeaa 6/8
12 PesepBHOE Bpemst 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102/136 0 35







