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HOACHUTEJIBHAA 3AIINCKA

[Tporpamma no yueOHomy mpeamery "buonorusa" (manee - 6uosorusi) Ha
YpOBHE cpeqHero odiiero oopaszoBanus pazpadboTana Ha ocHoBe DenepaabHOTo
3akoHa o1 29.12.2012 Ne 273-®3 «0O6 o6pazoBanuu B Poccuiickoii
Oeneparuny», GI'OC COO, KoHuenmuu mnpenogaBaHus y4yeOHOTO IpeaMera
«buosorus» M OCHOBHBIX MOJOXKEHUN (eaepaibHOM paboueld IpOorpaMmbl
BOCIIUTAHMUSI.

VYuebnniii peamet «buonorus» yrmyonénnoro ypoBHsa uzyuenus (1011
KJIACChl)  SIBJSIETCS  OJHUM W3  KOMIIOHEHTOB TMpPEAMETHOW  o0nacTu
«EctecTBeHHO-HayuyHble npenMeTsl». CormacHo mnonoxenusm PrOC COO
npoduiibHbIE Y4YeOHbIE NPEIMETHI, H3ydaeMble Ha YriayOJEHHOM YpPOBHE,
SIBJISIOTCS crocoOooM audpepeHmanum o0ydeHrs Ha ypOBHE CpeHero oomero
o0pa3oBaHMsI M TMPU3BAHBI OOECHEYUTH MPEEMCTBEHHOCTh MEX]y OCHOBHBIM
0o0IUM, CpEeIHUM OOIIMM, CpEeIHUM MPO(YECCHOHATBHBIM U  BBICHIUM
oOpazoBaHueM. B To ke BpeMsi KaKJblii U3 3TUX y4E€OHBIX MPEAMETOB JOJKEH
ObITh OPHMEHTHPOBAaH Ha TMPUOPUTETHOE pelIeHne 00pa30BaTENbHBIX,
BOCITUTATENIbHBIX W Pa3BUBAIOIIMX 3a/ad, CBS3aHHBIX C MNpoQopUeHTALIUEH
oOyyJaromuxcsi M CTUMYJUPOBAHMEM HWHTEpeca K KOHKPETHOM o0nactu
HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OWOJOTHEH, MEIUIMHOM, HKOJOTHUEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma mo yuyeOHoMy mpenmeTy "buosnorus" ma€r npeacraBieHHE O
LM W 3a7adyax U3ydyeHus ydeOHoro npeamera «buonorus» Ha yriyOnEHHOM
YPOBHE, ompeneseT o0s3aTeabHoe (MHBapUaHTHOE) MPEAMETHOE CO/IepKaHMUE,
€ro CTPYKTYpHpPOBAaHHME IO pa3fejaM U TeMmaM, paclpeliesieHHE IO Kiaccam,
PEKOMEHIyeT IMOCJIEA0BATEIbHOCTh U3YYEHHUs] y4eOHOro mMaTepuaia ¢ yuéTom
MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBs3€H, JOTUKU y4eOHOro mpolecca,
BO3pPAcCTHBIX OCOOEHHOCTEW oOydamomuxca. B mnporpaMmme mno Ouojoruu
peanu30BaH TMPUHIIMI MPEEMCTBEHHOCTH C HM3yYE€HHEM OHMOJIOTMM Ha YpPOBHE
OCHOBHOro obOmiero oOpa3oBaHus, Oyiarojapss 4YeMy IpOCMaTpUBaeTcs
HAIPaBJIEHHOCTh Ha TMOCJIENYIoOLee pa3BUTHE OHOJIOTMYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE E€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUSI,
HKOJIOTUYECKOTO MBINUICHHUS, MPEJCTaBICHUI O 30pOBOM 00pas3e KU3HU, Ha
BOCIIUTaHUE OEpe)HOro OTHOIICHUS K OKpYKarollew mnpupoaHoil cpeae. B
nporpaMme Mo OMOJIOTUU TaK)XKe MOKa3aHbl BOBMOXKHOCTH y4eOHOTO IMpeaMeTa
«buonorusiy B peanmuszamuu  TpeboBanuii PI'OC COO k mnnaHUpyeMbIM
JMYHOCTHBIM, METANpPEJIMETHBIM M MPEIMETHBIM pe3yJbTaTaM OOydYeHHUS U B
GbopMHUpPOBAHUK OCHOBHBIX BHUJOB Y4€OHO-IIO3HABATEIILHON JESTEIbHOCTU



0o0y4Jaronuxcsi Mo OCBOCHUIO COJEp>KaHUS OMOJIOTMYECKOro 0Opa3oBaHUs Ha
YPOBHE CpPEeAHET0 00111ero 00pa3oBaHMUs.

Yuebubiit npeamer «buonorusy» Ha ypOBHE CpEIHEr0  OOIIEero
oOpa3oBaHHs 3aBepiiaeT OWOJOrMYeckoe oOpa3oBaHHME B IMKOJIE U
OpUEHTHPOBAH Ha pacHIMpPEeHUE W YriyOreHue 3HAaHUN O00ydarolMXcs O KUBOU
IPUPOJAE, OCHOBAX MOJEKYJSIPHOM M KJIETOYHOW OHOJNOruu, 3MOPHOJIOTHH U
OMOJIOTUN DPA3BUTHSA, TCHETHKH, CEJIEKIIUH, OMOTEXHOJOTHUHU, IBOJIIOIMOHHOTO
YYEHHUSI ¥ SKOJIOTHUHU.

N3yuenue yueOHoro mpenmera «buomnorus» Ha yriyOJIeHHOM YpOBHE
OPHUEHTHPOBAHO Ha MOJATOTOBKY OOYYArOIIMXCS K IMOCICAYIOMIEMY IOTYYEHUIO
OMOJIOTMYECKOr0  00pa3oBaHWsi B By3aX M  OpraHu3alusx CpeIHEro
npodeccuoHanbHOro o0Opa3oBaHusd. (OCHOBY €ro CoJepKaHHUS COCTaBJISCT
cucteMa OUOJIOTHYECKUX 3HAHUM, MOJIYYEHHBIX MPU U3YYCHUH 00yYarouuMucs
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX pa3/eJlOB OWOJIOTMM Ha ypOBHE
OCHOBHOro oOmiero obOpasoBanusi, B 10—11 kmaccax 3TW 3HaHUA MOJIYYarOT
pasutHe. Tak, pacuiipeHsl U yrIyOJIeHbl OMOIOTHUECKIE 3HAHUS O PACTECHUSX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4YeJlOBeKa,  OOIUX
3aKOHOMEPHOCTSIX  JKU3HH, JOIOJHHUTEIBHO BKJIIOUEHBI  OHOJIOTHYECKHE
CBEIIEHUS TPHUKIAJHOTO M TIOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO
UCIIOIb30BaTh KaK OPHEHTHPHI JUIS IIOCICAYIOIIEro BbIOOpa IpodecCHH.
Bo3moskHa Takke uHTErpainusi OMOJIOTrHYeCKUX 3HAHUM C COOTBETCTBYIOIIMMHU
3HAHUAMH, TMOJYYEHHBIMH OOYYaIOIIUMHCS TPU HW3YYCHHH (DU3UKH, XHMHH,
reorpaduu 1 MaTEMaTHKHU.

CrpykTypa mporpammbl 1o yueOHOMY mipenmery "buonorusa" orpaxkaer
CHUCTEMHO-YPOBHEBBII M SBOJIONMOHHBIN MOAXOAbl K H3YYEHUIO OHOJIOTHH.
CorylacHO WM, W3Yy4alOTCsS CBONCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC IS
KUBBIX CHCTEM Pa3HOTO YPOBHSI OpraHU3aIlNH, BOJTIONNHA OPTAaHNIECKOTO MUPa
Ha 3emJie, COXpaHEHHsI OMOJIOTMYECKOr0o pa3HooOpasus rmiaHeTsl. Tak, B 10
KJIacC€ M3YYaloTCsl OCHOBBI MOJEKYJSIPHOM M KJIETOYHOM  OHOJIOTHH,
AMOPHOJIOTUN ¥ OHMOJIOTHH Pa3BUTHS, TEHETUKH U CEJICKIIMH, OMOTEXHOJIOTHH U
CUHTETUYECKON OWOJOTHH, aKTyaIu3UPYIOTCS 3HAHUS OOYyYaromuxcs T0
OOTaHHWKEe, 300JI0THHM, aHaTOMHH, ¢u3uonorud uyeiaoBeka. B 11 kimacce
U3YyYaroTCs SBOJIIOIIMOHHOE YUeHHE, OCHOBBI SKOJIOTHUU U yueHue o duocdepe.

VYyeOunlii mnpenMer «buosorus» npu3BaH 00€CNEUUTh OCBOCHHUE
oOyJaronMucss OHOJOTMYECKUX TEOPUM M 3aKOHOB, WUAEH, NMPUHUUIIOB H
IpaBWiI, JEXKAINIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, 3HAHUN O CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma,
MOMYJISAIINN, OUOIIEH03a, SKOCHCTEMBI, O BBIJIAIOIINXCS HAYYHBIX JTOCTHKCHUSX,



COBPEMEHHBIX  MCCIEJOBAaHUSAX B  OHMOJOrMM, NPUKIATHBIX  aCHEKTax
ouonornueckux 3HaHWW. Jlng  pasBUTHS W TOAJEp)KaHUS  HMHTEpeca
oOyvaromuxcst K  OWONOrMM  HapsAy CO  3HAUUTENIbHBIM  O00BEMOM
TEOPETHUYECKOr0 MaTepuana B COJAEPKAaHWUM NPOrpaMMbl MO  OHOJOTUHU
OPEeIyCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAHOBJIEHUS M PA3BUTHUS TOM WM
WHOU 00yacT OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOC)KHBIX yUEHBIX B
pelIeHre BaKHEUITUX OMOIOTHYECKUX U IKOJIOTUIECKUX MTPOOIIEM.

lenp wusydyenust ydeOHOro mpenmera «buonorus» nHa yriayOGnéHHOM
ypOBHE — OBjJaJeHUE OOy4YaloIMMHUCS 3HAHUAMU O  CTPYKTYpPHO-
(YHKIIMOHATBHOW  OpraHW3allid  KUBBIX CHUCTEM pPAa3HOrO paHra W
npuoOpeTeHre YMEHUH HCTIONb30BaTh 3TH 3HAHUS B (HOPMUPOBAHUM WHTEPECA K
omnpenenéHHon obiacTh TPoPEeCCHOHATLHONW JIEATEILHOCTH, CBS3aHHOM C
Ouosoruel, wWiIM K BbIOOPY ydeOHOro 3aBelEHHUS s IPOJOJIKEHUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

Jloctmkenne 1enu wu3ydeHUs ydeOHoro mpenmera «buomorus» Ha
yriayOIE€HHOM YpOBHE 00€CIIEUNBAETCS PEIICHUEM CIIETYIOIINX 3aau:

OCBOEHME OOYy4arolMMHUCS CHCTEMbl OMOJIOIMYECKHX 3HaHUMl: 00
OCHOBHBIX OWOJIOTUYECKUX TEOPHUAX, KOHIICTIHAX, THUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX W MpaBWJIAaX, COCTABJISIIOIMIMX COBPEMEHHYIO E€CTECTBEHHO-
HAyYHYI0 KapTUHY MHpa; O CTPOCHHMH, MHOT0O0pa3sMH MU OCOOEHHOCTAX
OMOJIOTMYECKUX CHCTEM (KJIETKa, OpPraHu3M, MOIYJISIUs, BHJI, OMOreoLEeHO3,
ouocdepa); O BBIAAIOMIUXCA OTKPBITHUSX U COBPEMEHHBIX HCCJIEAOBAHUSAX B
Omooruu,

O3HaKOMJIEHHE OO0YYaroIIMXCs C METOJaMH IO3HAHUS KUBOM MPHUPOBI:
UCCIIEJIOBATEILCKUMU METOJJaMU  OMOJIOTMUECKUX HayK (MOJIEKYJISIPHOH W
KJIETOYHOW OWOJIOTHH, SMOPHUOJOTMH W OWOJOTHH Ppa3BUTHSA, TCHETUKH H
CEJIEKIINM, OMOTEXHOJOTMH W CHHTETUYECKOW OHOJOTHH, MaJIeOHTOJIOTHH,
9KOJIOTHUH); METOJaMH  CaMOCTOATEIBHOIO  IMPOBEIEHUS  OMOJIOrMYECKUX
UCCIIEJIOBaHUM B J1abopaTopud U B 1Hpupoje (HaONoJIeHue, H3MEpEeHue,
AKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJICHHE OOYyYaIOIUMHUCS YMEHHSIMH: CaMOCTOSITEIbHO HaXOAWTb,
aHAJIM3UPOBATh U HCIOJIb30BAaTh OMOJOTHYECKYI0 HMH(OPMALINIO; MOIH30BATHCS
OMOJIOrMYECKON TEPMUHOJIOTUEN U CHMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHWOJIOTUM ¥ COIMATbHO-)KOHOMHYECKUMH W IKOJIOTUYECKUMHU
npobieMaMu YeJIOBEYECTBA; OILIEHUBATH TOCJIEACTBUS CBOCH NEATEIHHOCTH IO
OTHOIIICHUIO K OKpY’Kalollell MpHUpOAHOI cpele, COOCTBEHHOMY 3/J0pPOBBIO U
3I0POBBIO  OKpPYXKAIOIIMUX JIIOJEH; O0OOCHOBBIBaTH M  COOMIOAATh MEpPbI
npouIakTUKM UHPEKIMOHHBIX 3a00J1€BaHUi, MTpaBuia NOBEACHUS B MPUPOJIE



u obecriedyeHus: 0€30MACHOCTH  COOCTBEHHOW  JKM3HENEATEIBHOCTH B
Ype3BBIUYAWHBIX  CHUTYalMSX MPUPOJHOTO U TEXHOTEHHOTO  XapakTepa,
XapaKkTepU30BaTh COBPEMEHHBIE HAYUHbIE OTKPBITUS B 007aCTH OMOJIOTUY;

pa3BuTHEe |y OOy4YalOlUXCA  HMHTEUIEKTyalbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEW B MpOIECCEe 3HAKOMCTBA C BBIIAIOMIMMUCS OTKPBITUSMU U
COBPEMEHHBIMH HCCIICIOBAHUSIMU B OMOJIOTHH, PEIIaeMbIMHU €10 MpOoOIeMaMu,
METO/0JIOTHEN OMOJIOTMYECKOT0 UCCIIEIOBAHUS, MPOBEICHUS
OKCIIEPUMEHTATIBHBIX ~ WCCJICJOBAHMUM, pEIICHUS OWOJOTMYECKUX  3ajad,
MOJIETUPOBAHUS OMOJOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIUTAHHUE y 00YUAIOIIMXCSI IIEHHOCTHOT'O OTHOILICHUSI K )KMBOM MPUPOJIC
B IEJIOM U K OTACIbHBIM €€ O0ObeKTaM U sBICHUSIM; (OPMUPOBAHUE
HKOJIOTUYECKOM, TeHETUYECKON IPpaMOTHOCTH, OOIEed KyJNbTypbl MOBEJICHUS B
IPUPOJIE; MHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre OO0y4aromMMHUCS KOMIIETEHTHOCTH B PallMOHAIHLHOM
PUPOJIONOIH30BAHUU (COOIIO/ICHHE MPaBWII MOBEICHUS B MPUPOIE, OXPaHbI
BUJIOB, JKOCHUCTEM, Ouochepsl), COXpaHEHHUH COOCTBEHHOTO 3/J0POBBSI H
3I0pOBbSl  OKpYXKAaOMIMX  Jioaed  (coOmrofeHuss Mep  NpodUIaKTUKU
3a00JIEBaHHM, obecrieueHue 0e30MmacHOCTH YKU3HEIEATCIbHOCTH B
Ype3BbIYAWHBIX CUTYaALUSIX MPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE
UCIIOJIb30BaHUSI OMOJIOTUYECKUX 3HAHUM U YMEHUH B TTOBCETHEBHOM KU3HU;

CO37aHME yCJIOBHM JJII  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBUYaJIbHON oOpazoBaTeIbHON TPACKTOPHH, crocoOCTBYyOIIEH
nocjieaywnemMy npodeccCHoHaILHOMY CaMOOIPEIEIECHNUI0, B COOTBETCTBUM C
WHIMBUy AIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMH PETHOHA.

OO0miee 4YKMCIO YacoB, OTBEICHHBIX HA M3y4YeHHE OHOJOTUM Ha
yIIIyOJICHHOM YPOBHE CpeJHero oomiero oopasoanusi, coctapisieT 204 yaca: B
10 xmacce — 102 ygaca (3 gaca B Hemenro), B 11 kmacce — 102 gaca (3 4gaca B
HEJIEIII0).

OT60p opraHu3aIMoHHbIX (HOPM, METOJIOB U CPENICTB OOYyUEHHS] OMOJIOTUU
OCYILIECTBIISIETCS C YUETOM CIEHU(PUKHU €ro CoJepKaHus U HANPaBJIEHHOCTU Ha
NPOJIOKEHUE OUOJIOTUYECKOTO O00pa3oBaHMs B OpraHU3alUsX CpPEIHEro
po(ecCHOHaTBLHOTO U BRICIIIETO0 00pa30BaHUsI.

OO0s3aTenbHBIM  YCIIOBUEM TIPU OOy4YEeHMHM OHWOJIOTMM Ha YIIIyOJIEHHOM
YPOBHE SIBJIAETCS MPOBEACHUE Ja0OpPATOPHBIX M MpaKTHYECKUX pador. Takxke
ydacTue  OOydyarommxcsi B BBIIIOJHEHUUM  MPOCKTHBIX U yuyeOHO-
UCCIIEIOBATEILCKUX PaldO0T, TeMaTHKa KOTOPBIX OMpEAEISIeTCs] y4YUTeleM Ha
OCHOBE HMEIOIIMXCA MaTEePUAIbHO-TEXHUUYECKUX PECYpCOB M  MECTHBIX
IIPUPOIHBIX YCIOBUM.



COJEPXAHME OBYUYEHUA
10 KVIACC

Conepkanue mporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyaapcTBeHHOU utoropoit arrectauu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHasi Ouojoruss — KOMIUIEKCHas Hayka. Kparkas wucrtopus
pa3BuTHs Omoyiornu. bruonornvyeckne HAayKH W H3ydaeMble WMH TPOOJIEMBI.
@dyHIaMEHTaJbHbIE, TMPUKIAJHBIE W TMOHWCKOBBIE HAy4YHbIE HCCIEAOBAaHUSA B
OuoJIOruu.

3HaueHue OuoJOrMM B (OPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTuHBI Mupa. [Ipodeccun, cBs3aHHBIE ¢ OWoOJOTHEH. 3HAYCHHE
OMOJIOTUM B MPAKTUYECKOW JESITEIIbHOCTH 4YEJIOBEKAa: MEIUIIMHE, CEIhCKOM
XO3SIMCTBE, TPOMBIIIIEHHOCTH, OXPAaHE MPUPOIBI.

JdemoncTpanumn

[Toptpetsr: Apuctorens, Teodpacr, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsei, I'. Mengens, B. U. Bepnanckuu, U. I1. IlaBnos, 1. U.
MeunuxoB, H. W. Basunos, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, @.
Kpuxk, 1. K. benses.

Tabmumpl 1 cxembl: «CBs3b OMOJIOTUU C APYTMMHU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cucTeMbl U X H3yYeHHUE

XKuBble cuUCTEMBI Kak IpeaMeT u3ydeHust ouosnoruu. CBOWCTBA MKUBBIX
CHCTEM: E€JIUHCTBO XUMHYECKOTO COCTaBa, JHUCKPETHOCTb M LEJIOCTHOCTb,
CJIOKHOCTh U YHOPSAJIOYEHHOCTb CTPYKTYPbI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BENEHNUE, PA3IPAKUMOCTb, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIH,
TKAQHEBbIM,  OPraHU3MECHHBIM,  MOMYJIALHUOHHO-BUIOBOM,  DKOCUCTEMHBIN
(OuoreonieHoTHUeCcKuit), Omocdepusbiid. [Iporeccrl, MPOUCXOIANINE B KUBBIX
cucremax. OCHOBHBbIE TPHU3HAKU KKUBOro. JKu3Hb Kak (hopMa CyIiecTBOBaHUS
Marepuu. Hayku, wu3yyamonue KUBbIE CUCTEMbl Ha Pa3HbIX YPOBHAX
OpraHu3alyH.

N3yuenue xuBbix cucteM. Meroabl Ouonoruueckoit Hayku. Habmonenue,
U3MEPEHUE, DHKCIEPUMEHT, CHUCTEMaTu3auus, MeraaHaius3. [lonsarue o
3aBUCUMOM W HE3aBUCUMOW TepeMEHHOW. [lmaHupoBaHHE SKCIEPUMEHTA.
[TocTtanoBka u npoBepka rumnotre3. HyneBas runotesa. [lonstue BeIOOpKHU U €€
JIOCTOBEPHOCTh. PazOpoc B Omosornueckux MaHHbIX. OIEHKa JOCTOBEPHOCTH



MOJIYYEHHBIX PE3yJbTaToB. [[pUUMHBI MCKa)KEHUSI pE3yJIbTATOB SKCIEPUMEHTA.
[IoHsATHE CTATUCTUYECKOIO TECTA.

JdemoncTpauun

Tabmumbsl u cxembl: «OCHOBHBIE NPU3HAKH >KU3HWY», «buonornueckue
cuctembl», «CBOWCTBa JKMBOM MaTepum», «YPOBHU OpPraHU3alUH KHUBOU
npupoab», «CTpoeHue KUBOTHOU KIIETKM», «TKaHM KUBOTHBIX», «CHUCTEMBI
OpraHoOB YEJOBEYECKOro OopranusMay, «buoreounenos», «buochepa», «Metoasl
WU3YUYECHHUsI )KUBON IIPUPOIBI».

ObopynoBanue: jabopaTopHoe  000pylIOBaHHWE MJisi  MPOBEICHUS
HaAOJII0ICHU, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonb3oBaHWE pA3TUYHBIX METOIOB IIpHU
VU3YUYEHUHU KUBBIX CUCTEM.

Tema 3. buosorust KIeTKu

Knetka — cTpykTypHO-QyHKUMOHANbHAS €IUHMLA XUBOro. Mcropus
OoTKpbITUsA KieTku. Pabotel P. I'yka, A. JleBenryka. Kierounas teopus (T.
[lIBann, M. Ilneiinen, P. Bupxo). OCHOBHbIE MOJIOKEHUS COBPEMEHHOMU
KJIETOYHOI TEOPHH.

Metoasl MOJEKYISIPHOM W KJIETOYHOM OHOJIOTHH: MHUKPOCKOMMS,
xpoMmarorpadus, 3IeKTpoPope3, METOJ MEUYEHBIX aTOMOB, IU(DPepeHInaTbHOe
HeHTpU(yTUpOBaHHUE, KYJIbTUBUPOBAHHUE KIETOK. M3yuenue ¢uxcuposanmvix
K1emok.  DNEKTpoHHass  MUKpockonusa.  Kougokanvnas — mukpockonusi.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemoncTpauumn

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

Tabmuubr u  cxembl: «CBETOBOM  MHUKpPOCKOI»,  «DIEKTPOHHBIN
MUKPOCKOM», «IcTOpUs pa3BUTHSA METOI0B MUKPOCKOITAW.

O6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIPENapaThl pacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK.

IIpakTuueckass padora «l3yueHne METOAOB KIETOYHOM OHOJIOTUU
(xpomatorpadusi, snekrpodopes, mudpdepeHnranbLHOe UEHTPU]yrupoBaHue,
[I1IP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKAN COCTAB KIETKH. MaKpo-, MUKPO- U YIbTPAMUKPOIJIEMEHTHI.
Bonma n e€ ponb Kak pacTBOPUTEINS, pEAreHTa, y4acTUE B CTPYKTYPHUPOBAHUH
KJIETKH, TEIUIOPEryJIsi. MUHepalibHble BEIIECTBA KIETKH, UX OMOJIOrHYecKast
poJib. Posib KATHOHOB M AaHUOHOB B KJIETKE.



Opranuyeckre BellecTBa KJIETKU. buosormueckue mnonumepsl. benku.
AMHWHOKUCIIOTHBIM  cocTaB  0enkoB. CTpPyKTypbl O€JIKOBOM  MOJIEKYJIBI.
[lepBuunas cTpykTypa Oeiika, NenTUAHAs CBA3b. BTopuuHas, TpeTUyHas,
yeTBEepTUYHAsS CTPYKTyphl. Jlenarypamus. CpoiictBa OenkoB. Kimaccudukanus
oenkoB. buonornueckue PyHKIMU 0€IKOB. [Ipuonsi.

YrieBoasl. Monocaxapumsl, JIACaxapu/ibl, OJIMTOCaXapUIbI u
nonucaxapuabl. OOmMi 1IaH CTPOeHUS U (PU3UKO-XMMHYECKHUE CBOMCTBA
yrieBoioB. buomornueckue GyHKITUN yTIEBOAOB.

Jluupel.  TmapodunbHO-TUIpOdOOHBIE  cBoMicTBAa.  Knaccudukarus
munuaoB. Tpurnunepuasbl, Gocdoaunuabl, BOCKU, cTepouabl. buonorudeckue
¢ynkunn aunuaoB. OO0mMe CBOMCTBA OMOJOTMYECKHX MEMOpAaH — TEKY4YecCTb,
CIIOCOOHOCTH K CAMO3aMbIKAHUIO, MTOTYTIPOHUIIAEMOCTb.

Hyxneunnoseie kucnotsl. JJHK u PHK. CtpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneotuasl. [Mpunnun kommnementapaoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnupanb. MecToHaxoXXJIeHHEe W Ouojiorudyeckue (QyHKIUU
JAHK. Buasr PHK. ®yuxknuu PHK B kietke.

Crpoenue monexkynsl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonornueckue pynkuun AT®. BoccranoBeHHbIE TEPEHOCUUKHU, UX GYHKIUN
B KJeTke. /[pyeue uyxneosuompugpocpamor (HTD). CexkBenupoBanue [[HK.
Memoowbi eenomuky, mpancKpunmoMuKuy, npomeoMuKHu.

CrpyktypHas  Ouosiorusi:  Oumoxumuueckue W Ouodunyeckue
UCCJIEIOBaHUSI COCTaBa U NPOCTPAHCTBEHHOM CTPYKTYpbl OHMOMOJEKYI.
Mooenuposanue cmpykmypol u @Qyukyuti OUOMONEKYT U UX KOMHIEKCOS.
Komnvlomepuwiti  ouzatin  u  opeanuueckuii CcuHme3 OUOMONEKYL U UX
HEenpupoOHbIX AHA0208.

JdemoHncTpanuu

[oprpers: JI. Ilommar, JIx. Yorcon, ®. Kpux, M. VYwikunc, P.
OpanknuH, ©. Canrep, C. [Ipy3unep.

Huarpammer:  «PacnpeieneHne XWMHYECKHX JJIEMEHTOB B HEXUBOU
npupozie», «Pacrpenenenne XuMUYeCKUX 3JIEMEHTOB B KUBOW MPUPOJEN.

Tabmuiel u cxemsl: «llepuonnueckas TadaUIa XUMHUUYECKUX AJIIEMEHTOBY,
«CtpoeHue MoJIeKyJibl BOJIbl», «BelllecTBa B cOCTaBe OpraHu3mMoBy, «CTpoeHue
MOJIEKYJIbI Oenka», «CTpYKTypbl O€lIKOBOM MOJEKyJbDy, «CTpOeHHE MOJIEKYII
yIJIeBOOB», «CTpOE€HHME MOJEKYJ JMINHAIOB», «HyKIenHOBBIE KHUCIOTBHI»,
«Ctpoenue monexkynsl ATO».

O6opynoBanue: XUMHUYECKasl OCYAa U 000PYI0BaHHUE.

Jlabopatopnas pabdora «OOHapyxeHHe O€JIKOB C  MOMOIIBIO
KAQYECTBEHHBIX PEAKLIUID.



Jlabopatopnas paGora «lccinenoBaHne  HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB.

Tema 5. CTpoenne u GQyHKIUM KICTKH

Tunel KJIETOK: 3yKapuoTHYecKas M Ipokapuotruueckas. CTpyKTypHO-
(yHKIIMOHAIbHBIE 00PAa30BaAHUS KIIETKH.

CrpoeHue mpokapuoTHUYeCKOW KieTkH. KilerouHas cTeHka OakTepuil u
apxeii.  OCOOEHHOCTH  CTpPOEHUs  TIeTepoTpopHOl U aBTOTPOPHOM
IPOKAPHUOTUYECKUX KIIETOK. MeCTO U pojIb MPOKAapHOT B OUOIIEHO3AX.

CtpoeHue ¥ (QYHKIMOHUPOBAHHE  DYKApUOTHUYECKOM  KIIETKH.
[Tnazmatnyeckass MemOpana (riazmanemma). CTpyKTypa IUIa3MaTHYeCKOM
MeMOpaHbl. TpaHCHOpPT BELIECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (muddy3us, obneru€nnas auddys3us), aKTUBHBINA (MIEPBUYHBIN U
BTOPUYHBINA aKTUBHBIN TpaHcnopT). [lomynponunaemocts MeMOpanbl. Pabota
HATPUM-KaIMEeBOro Hacoca. DHJIOIMUTO3: MUHOLMTO3, (ParomurTo3. DK30LMTO3.
Knerounass crenka. CTpykTypa M (PYHKIMM KIETOYHOW CTEHKH PaCTEHH,

rpudoB.
[Huronnasma. I{uro3zons.  LluTockener. JIBUKEHHME  IIUTOILIA3MBI.
Opranounpl KJICTKH. OnnomeMOpaHHbIE OpraHoOUbI KJICTKHU:

snpomnasmaruueckas cetb (OI1C), annapar ['oabakH, TU30COMBI, UX CTPOCHHE
u (yHknuu. B3anMocBsI3b 0HOMEMOpPAaHHBIX OPraHOUIOB KieTku. CTpoeHue
IPaHyJISIPHOTO peTuKyiayma. Mexanuzm nanpasnenus 6enkos ¢ IIIC. Cunre3
pacTBOpUMBIX OesikoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii (arpanysisipHbIi)
SHJOIUIa3MaTHYeCKUil peTuKkyiymM. CekperopHas QyHKuus annapara [ oybKu.
Moouguxayus beakos 6 annapame I onvoxcu. Copmuposka b6enxkos 6 annapame
lonvoorcu. TpancropT BemiecTB B KIIeTKe. Bakyosiau pacTUTENbHBIX KIIETOK.
Kunerounslii cok. Typrop.

[TomyaBTOHOMHBIE  OpPraHOWILI  KJICTKW: MHTOXOHJIPUH, IUTACTHIIBI.
Ilpoucxoorcoenue ~ mumoxonoputi  u  naacmuod.  Cumbuocenes  (K.C.
Mepeoickosckuu, JI. Mapeynuc). Ctpoenne W GYyHKUUM MUTOXOHAPUA U
miactu. [lepBudHbIe, BTOPUYHBIE U CIIOXKHBIC ITUIACTUIBI (POTOCUHTEIUPYIOITUX
3YKapuoT. XJIOPOIUIACThI, XPOMOILUIACTHI, JICMKOIIACTHI BBICIIUX PACTEHUM.

HememOpanubsie  opranownabl  kietku  CtpoeHne ©u  (QyHKIHUH
HEMEMOpaHHBIX  OPraHOWAOB  KJIETKU. Pubocombl.  IIpomeosrcymounvie
Gunamenmoir. MukpoduiiaMeHThl. AKmuHogvle Mukpoguiamenmol. MbIIIICUHBIC
KIETKH. AKMuHo8ble KOMNOHEHMbl HeMbluleyHblX Kiemok. MHKpOTpyOOUKH.
Knerounsiii mentp. CrpoeHWE ¢ JBIKEHHE KIYTUKOB H PECHUYEK.
MukpotpyObouku nmTomiasmMel. LleHTpuons. berku, accoyuuposanmvie ¢
MUuxkpoghunamenmamu u mukpompyboukamu. Momopuule denxu.



SAnpo. Obonouka siapa, XpoMaTHH, KapHoIlIazMa, sJIPbIIIKH, UX CTPOCHUE
U QyHKUMU. SnepHblid OenkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACOIOKEHNE
XpOMOCOM B HUHTep(pa3HOM sipe. Jyxpomamun u 2emepoxpomamur. benku
XpOMaTHHA — THCTOHBL. Jlunamuka si0epHol 00010uKku 6 mumose. foephulil
Mpaucnopm.

Kierounpie BrmtoyeHusa. CpaBHHUTENbHAs XapaKTEPUCTHKA  KIIETOK
9YKapHuoT (paCTUTEIbHOM, )KUBOTHOM, TPUOHOM).

JdemoncTpanuu

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

Tabnuubl u cxembl: «CTpOEHUE IYKAPUOTHUECKOU KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHNE NPOKAPUOTHIECKOUN KIETKU.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIPENapaTshl pacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIPENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTropHass pabora «/3yueHune CTpOoeHUS KIETOK PpPa3IM4YHBIX
OpraHU3MOB.

IIpakTHyeckas padora «/3ydeHue CBOMCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHas padora «lccienoBanue miasMonn3a U JIEIIa3MoiIn3a B
PACTUTENbHBIX KIETKAX).

IIpakTuueckas padora «l3yueHue [BUXKEHUS LMUTOILIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpeBpalleHie JHEPTHU B KJIETKe

AccuMWITALIMS WM TUCCUMWIALMS — JIBE€ CTOPOHBI MeTadonu3ma. Tumsl
oOMeHa BemecTB: aBTOTPOGHBIN W reTepoTpodHBIA. YdacThe KUCIopoAa B
OOMEHHBIX Ipoleccax. DHEPreTuuecKoe 00ecleyeHre KIETKU: MpeBpaleHUe
AT® B o00meHHbIXx mporeccax. @OepMEeHTATUBHBIA XapakTep peaKiuii
KJIETOYHOTO MeTabonu3ma. PepMeHThl, UX CTPOEHHUE, CBOMCTBA MU MEXaHU3M
neiictBus.  Kodepmentel. Otmianuns  (pepMEHTOB OT  HEOPraHMYECKUX
KaTanu3aTopoB. benku-akTuBatopbl UM O€IKU-UHTUOUTOPHI. 3aBUCHMOCTb
CKOpOCTU (DEPMEHTATUBHBIX PEAKIUI OT Pa3IU4HbIX (PAaKTOPOB.

[lepBuuHBI CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCHHTES.
Anoxcueennvlil u oxcueenHvlll pomocunmes y baxkmepuii. Ceemocodbuparoujue
nueMeHmvl U NUSMeHmvl peakyuoHno20 yewmpa. PoOap XIJIOPOIUIACTOB B
npouecce ¢porocunTe3a. CpetoBas u TeMHOBas (a3pl. Pomoovixanue, Cs, Cy u
CAM-munvr  ¢pomocunmesa. IlpoayktuBHOCTH  (poTocuHTe3a. Brnusinue
pa3ianyuHbIX (PAaKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.



XeMOCHHTE3. Paznoo6pasue OpraHU3MOB-XEMOCHUHTETHKOB:
HUTpUPUUUPYIOIINE OAKTEPHH, Kelle300aKkTepuu, cepoOaKTepun, BOJIOPOIHBIE
OakTepuu. 3HaUYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opokenus. [IpomaykTel OpoxkeHUs U uX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YAUTENIN OOJIC3HEH.

A3poOHBbIe OpraHu3MBl. Oransl JSHEPreTUYECKOro oOMeHa.
[TogroroButenpHBIM dTan. [uKomM3 — OECKUCIOPOIHOE PpAaCIICIUICHHE
TJIFOKO3BI.

buonornyeckoe OKHUCIEHUE, WU KJIETOYHOE AbIXaHue. POJIb MUTOXOHAPUA
B Ipoleccax OWOJOTUYECKOTO  OKHcieHus. [lukiamdeckue  peakiuw.
OxkucnurensHoe (pochopunupoBanue. Iuepeus MemMOPAHHO2O 2paoueHma
npomonos. Cunmes AT®: paboma npomonnou ATD-cunmasvl. [IpeumyiecTBa
a’poOHOro myTH OOMEHa BEUIECTB TNepea aHadpoOHbIM. OD(PPEeKTUBHOCTDH
SHEPreTUYeCcKoro oOMeHa.

JdemoncTpanuu

[Toptpetst: Jx. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiet u cxeMbl:  «@DOTOCHHTE3», «DHEPreTUUecKuii oOMeny,
«buocuntes 6enkay, «CtpoeHue GpepMeHTa», « XEMOCHHTE3).

ObopynoBanue: CBETOBOM MUKPOCKOTI, o0opy0oBaHuE TSt
MPUTOTOBJICHHS TTOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlaGoparopnass padora «l3ydyeHne KaTaIMTUYECKOM aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTaaasbl)y.

JlabopaTtopnas pabora «/3ydenue ¢GepMEHTATUBHOTO paCHICTUICHUS
MEPOKCHU/JIa BOJIOPO/Ia B PACTUTEIIBHBIX 1 dKUBOTHBIX KJIETKaX).

JlabopaTtopnass pabGora «CpaBHeHHEe TpollecCOB (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopHnas pabora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGopManus U peajin3anus eé B KieTKe

Peakuun wmatpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTapHOCTH B
peaknmsiX MaTpUYHOrO CHUHTe3a. Peanmsarusi HaciencTBEHHOW WH(Opmaiuu.
I'enetnyeckuii koja, ero cBoicTBa. TpaHckpumniusa — MaTpuuHbiii cuHTe3 PHK.
[IpuHUUNBI  TPAHCKPUIILIMKU:  KOMIUJIEMEHTAPHOCTh,  aHTUIAPAJUICIIBHOCTD,
acuMMeTpudHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou kiemke.
Hexooupyrowue PHK.



Tpancnsauus u e€ »stanbl. Yuactue TpancnoptHbix PHK B OGuocunrese
Ooenka. YcnoBus OuocuHTe3a Oenka. KonupoBanue amuHOkucior. Poib
pubocoM B OMOCHHTE3E OelIKa.

Cospemennvie npeocmasaenus o cmpoenuu cenos. Opranuzanusi FreHoMa y
MIPOKAPUOT U FYKAPUOT. Peryssanus akTUBHOCTH I'€HOB y MpoKapHuoT. ['unoresa
onepoHa (. XKaxob, XK. Mano). MonrexynsapHvie mexanuzmovl SKCHpeccuu 2eHo8
v aykapuom. Ponv xpomamuna 6 pezyrayuu pabomel 2enog. Perynsuus
0OMEHHBIX MPOIECCOB B KieTke. KiieTounslit roMeocTas.

Bupycel — HekneTouHble (OpPMBI KU3HM U OOJUTaTHBIC Mapa3vTHI.
CtpoeHue TpOCTBIX M CJOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwtii yukn J[HK-codepocawux supycos, PHK-cooepoicawux eupycos,
baxkmepuogacos. Obpammuas mpancKpunyus, pesepmasa, uHmezpasd.

Bupycupie 3a0oneBaHus u4ejoBeKa, JKMBOTHBIX, pacteHuir. CIIN/I,
COVID-19, connanbHble 1 MEIUIIMHCKHUE TPOOIEMBI.

buoungopmamura: unmezpayusa u ananuz 6onvuiux maccugos («bigdatar)
CMPYKMYpHuIX OUonocudeckux Oaunvix. Hanomexunonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie  @ynxyuu 6enxos. Cnocodvl  0ocmagxu
JIeKapcme.

JdemoncTpanun

[ToptpeTtsr: H. K. Koubuos, /1. Y. IBaHOBCKUI.

Tabmuner u cxembl: «buocuHre3 Oenka», «['eHeTHYECKHUH KOO,
«Bupyce», «bakrepuodarm.

IIpakTHyeckas padora «Co31aHne MOJEIN BUPYCay.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounslii nuki, ero mepuoabl W perymsaius. Mutepdaza u MHUTO3.
OcobeHHOCTH MpOIECCOB, MpoTeKaronMx B uHTepdase. IloaroroBka KieTku K
nenenuto. IIpecunrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETUYECKUU U
MOCTCUHTETHYECKHH (MPEMUTOTUIECKUI) TIEpUO bl HUHTEP(hA3HI.

Martpuunsiii cunte3 JIHK — pennukanus. [Ipunimuns! perunkanuu JJHK:
KOMILJIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIN CHHTE3, aHTUIAPAIUIEIbHOCTD.
Mexannsm perukaruu JIHK. Xpomocomsl. Ctpoenune xpomocoM. Tenomepsl u

TeloMepa3a. XPOMOCOMHBIM HA0Op KIETKU — KapuoTum. JIUTIJIOMIHBIA |
raruIOUJIHBIA  HA0OpBl XpoMOcOM. [‘'oMonoruynbie XpomMocombl. I[lonoBbie
XPOMOCOMEBI.

[enenne wietkn — murto3. CTaguM MUTO3a W MNPOUCXOJAIIME B HUX
npoueccsl. Tunbel MuTo3a. KaproknHes u nutokuHes3. buonornueckoe 3HaueHue
MUTO3A.



Perynsuus Mmurornueckoro nukia kietku. [Iporpammupyemast kiieTouHas
rubesp — arnomnros.

Kierounoe s1po, XpoMocoMbl, (PYHKIIMOHAJIbHAs T€HOMUKA. Mexanusmol
npoaugpepayuu, ouggepenyuposku, cmapenus u euberu kiemoxk. «l{ugposas
K1emKay — buoungpopmamuieckue mooeau QyHKYUOHUPOBAHUSL KILEMKU.

JdemoHncTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIM UK KIETKW», «Murtosy», «CtpoeHue
xpoMocom», «Pemnukanusa JTHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKporpenaparbli: «Mwurto3 B
KJIETKaX KOPEIIKa JTyKay.

JlaGoparopnass  padora  «M3yueHnme XpoMOCOM Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlabopaTtopnas padora «HaGmogenme MHTO3a B KIIETKaX KOHYMKA
KOpeIIKa Jiyka (Ha FOTOBBIX MUKpOTIpenaparax)y.

Tema 9. CTpoenue u GpyHKIUHM OPraHM3MOB

buonornueckoe pazHoobOpasue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOCHUSI W KU3BHEACATEIBHOCTH  OJHOKJIETOUHBIX
OpraHu3MoB. bakTepuu, apxeu, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOUYHbBIC
BOJIOPOCIIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBHBIE OPTaHU3MBI.

B3anmocBs3p uyacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U
cucteMbl opranoB. OpranusM Kak €IMHOe neinoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: 0Opa3oBaTesbHasd,
MOKPOBHAs, MPOBOAIIAS, OCHOBHAsA, MexaHu4eckas. OCOOCHHOCTU CTPOCHHS,
GyHKUIMN 1 pacoNOKEeHUs TKaHEH B opraHax pacTeHUM.

TkaHU KUBOTHBIX U YETIOBEKA. THIIbI dKUBOTHBIX TKAHEH: SNUTEINAbHAS,
COeMHUTENbHAsI, MbIlIeuHasi, HepBHasi. OCOOCHHOCTH CTPOCHUS, PYHKIHN U
pacmnoJIOKEHUSI TKAHEN B OPraHax KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHsl U
CHUCTEMBl OPraHOB JKMBOTHBIX M 4elioBeKa. (DYHKIMU OpPraHOB U CHUCTEM
OpPTraHoB.

Ornopa Tena opranu3mMoB. Kapkac pacrenuii. CkeneTbl OJJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyKHbIi U BHYTpeHHUI ckeneT. CTpoeHue u
THUIIBI COCAUHECHUS KOCTEH.

JIBm>keHne OpraHu3MoB. JIBHJKEHHME OJHOKJIETOYHBIX OPraHU3MOB:
aME&00oMTHOE, )KTYTUKOBOE, PECHIUYHOE. JIBUKEHNE MHOTOKIIETOUHBIX PACTCHUIA:
TPONU3Mbl M HAacCTHH. JIBU)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbIteuHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX paboTa.



IIuranue opranusmos. Ilornomenue BOABI, YIVIEKHCIOIO Tasza U
MUHEPAJIbHBIX BEIIECTB pacTeHUsIMU. [InTanue KUBOTHBIX. BHyTpunosnoctHoe
M BHYTPHUKJIETOYHOE TnuIIeBapeHue. [IlutaHme mNO3BOHOYHBIX KUBOTHBIX.
Otgenbl  OMILEBAapUTENBHOTO  TpakTa.  [IMmeBapuTenbHbIE  KENE3BI.
[InimeBapuTenbHas CUCTEMA YEJIOBEKA.

Jpixanue opranu3sMoB. JIpIxaHue pacTeHui. JIpIxaHue IKUBOTHBIX.
Huddysus razoB yepe3 noBepxHocTh KiIeTku. KoxxkHoe npixanue. /[pixarenpHas
noBepxHocTs. KabGepHoe u n€rouyHoe apixaHue. JIpIxaHHe MMO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHUE CTPOCHUS JIETKUX
NIO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTeMa 4YejaoBeKa. MexaHu3Mm
BEHTWIILUN JIETKUX Yy MNTUL W MIEKONHUTAOIMX. Perymsauus abIXaHWs.
JlpixatenbHbIe 0OBEMBI.

TpaHCIIOpPT BEWIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHncmopT BemIecTB y XKUBOTHBIX. KpOBEHOCHass cucrteMa M €€ Oprassbl.
KpoBenocHast cucrtemMa NO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepare,
KPOBEHOCHBIE cOCyabl W KpoBb. Kpyrum kpoBooOpaiueHHs. DBOIIOLUOHHBIE
YCIOXKHEHUS CTPOCHUS KPOBEHOCHOM CHUCTEMBI II03BOHOYHBIX JKUBOTHBIX.
Pabota cepaia u e€ perymisuus.

Brinenenne y opranusmoB. Beinenenue y pactenuil. Beigenenwme y
#KUBOTHBIX. CokpaTuTelbHble Bakyosd. Opranbel BblaeneHus. PuiabTpanus,
cekpeuusi M oOpaTHOE BcachblBaHHME KaK MEXaHU3Mbl pabOThl OpPraHoB
BbiZicieHUs. CBA3b TMOJOCTHM Tela C KPOBEHOCHOW W BBIIEIUTEIBHOU
cucreMamu. BpiaeneHue y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenue u GpyHkimonnpoBanue Heppona. OO6pa3oBaHre MOYH Y YEIOBEKA.

3amuyra y OpraHu3MoOB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. Criopbl
OakTepuii M UUCTHI MPOCTEHIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. Cpencrsa macCUBHON M XUMHAYECKOM 3aIUThI. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX YKMBOTHBIX. IIOKpPOBBI M KX NPOU3BOJHBIE.
3amuTa opranusma ot 6osnesHeil. IMMyHHast cuctema denoBeka. KiierouHslil u
TYMOpaJIbHBIA UMMYHUTET. BpOKIEHHBIN UM NpUOOPETEHHBIN crienudUUecKuil
UMMYHUTET. Teopus KIIOHAIbHO-ceNeKTUBHOrO uMMyHuTeTa (I1. Dpnux, @. M.
bepuer, C. ToneraBa). BocnanurenbHble OTBETbHl OpraHu3MoB. Poib
BPOXAEHHOIO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PaszgpaxkxumocTe ¥ peryisiuds y OpranusMoB. PasapaxumocTts y
OIHOKJIETOYHBIX OpraHm3moB. Takcucel. PazgpaxumMocTe W perynsnus y
pactenuid. PocToBbIE BEIECTBA U X 3HAYECHHE.

HepBHas cuctema u pednexropHas peryisuus y >KUBOTHbIX. HepBHas
cucreMa U €€ OTHENbl. OBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOU



CUCTEMBI Yy >KMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pedunexc u pednexkropHas nyra. be3yciioBHbI€ U YCIOBHBIE Pe(IEKCHI.

I'ymopasibHast peryyinums ¥ 3HAOKPUHHAS CUCTEMa )KMBOTHBIX U YEJIOBEKA.
JKenes3pl 3IHAOKPUHHOM CHUCTEMbI M HX TOPMOHBI. JlelCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKpUHHOW cucteM. ['mnoramamo-runoduszapHas
cucTeMa.

JdemoncTpanumn

[Toptper: U. I1. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJIOPOCIN», «MHOTOKJIETOYHBIE
Bojopocnm», «bakrepun», «lIpocreitmme», «Opranbl BETKOBBIX PACTECHUI»,
«CucTeMbl OpPraHoB IO3BOHOYHBIX JUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», « Tkanu pacteHuit», «KopHeBbie cuctembn», «CTpoeHHE CTEOIS»,
«CTtpoeHue JIMCTOBOM IJIACTUHKNY», « TKaHU KUBOTHBIX», «CKEIET 4elOBEKay,
«IInmeBapurenpHass cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
cucrema», «HepBHas cucrema», «Koxa», «MpblliedHas cucremay,
«BbrgenurenbHas cucremay, « DHIOKpHUHHAsE cuctemay, «CTpoeHrue MBIIIIbD,
«AmmyHnurer», «KumeyHonosoctHeie»y, «(Cxema NHUTaHUS  PACTCHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX >KUBOTHBIX», «CTpOeHHE THAPBI»,
«CtpoeHue miaHapun», « BHyTpeHHee cTpoeHne 10KIeBOoro yepss», «HepBHas
cuctema peidb», «HepBHas cucrema ssarymkm», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nruny, «HepBHas —cucrema
MiIeKonuTaroumx», «HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpENnapaThl OJJHOKIETOYHBIX
OpraHu3MOB, MHKpOMpenaparbl TKaHEW, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXKHX, KUBbIE 9K3EMIUISIPhl KOMHATHBIX pacTeHU, repoapun
pacTeHUM pa3HbIX OTIENOB, BIAXKHBIE Mpenaparbl >KUBOTHBIX, CKEJIEThI
NO3BOHOYHBIX, KOJUIEKIMM OECIO3BOHOYHBIX >KMUBOTHBIX, CKEJIET YeJIOBEKa,
o0opy/soBaHuE JJs JEMOHCTPAllMd TOYBEHHOIO W BO3AYLIHOIO HUTAHUS
pacTeHul, pacleruieHus] Kpaxmalia W O€NKOB TMOJ JAeiCTBHEM (HEPMEHTOB,
o0opyoBaHuE Jisi JAEMOHCTpPAllMM OINbITOB MO HW3MEPEHUIO >KU3HEHHOU
€MKOCTU JIETKMX, MEXaHU3Ma JbIXaTEIbHBIX JBH)KEHHI, MOJEIU TOJOBHOIO
MO3Tra pa3InYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHue TKaHEel paCTCHUIN.

JlaGoparopHasi pabora «3ydeHue TKaHE )KUBOTHBIX).

JlaGoparopHas padora «3ydeHue OpraHoB LIBETKOBOT'O PACTEHUS».

Tema 10. PazMmHOkeHUE M pPa3BUTHE OPTaHU3MOB



®opMbI pa3MHOKEHUSI OPTAaHU3MOB: Oecrosioe (BKIItoUas BEreTaTUBHOE) U
nosioBoe. Buapl 0ecnosioro pa3MHOXKEHHS: TMOYKOBAaHUE, CIOPYJISLINS,
(parmMeHTanus, KIOHHPOBAHUE.

ITonoBoe pazmuoxkeHue. [lomoBble KIIEeTKH, WM raMeThl. Meio3. Ctaauu
Meiio3a. IloBenenue xpomocom B Meio3e. KpoccuHrosep. buosiornueckuii
CMBICJI MEHO03a U IOJIOBOTO Ipolecca. Meno3 U ero MECTO B )KU3HEHHOM LIMKJIE
OPraHu3MOB.

[IpenzapoasimeBoe pa3zputve. [amMeToreHe3 y KMBOTHBIX. I[lomoBbie
xene3pl. OOpa3zoBaHuE M pa3BUTHE TOJIOBBIX KieTOK. CriepmaroreHes u
ooreHe3. CTpOEHHE MOJIOBBIX KJIIETOK.

OmnofaoTBOpeHHE U HAMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HApyKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHUE OPraHU3MOB (OHTOTEHE3). OMOPHOJOTUS —
HayKa O Pa3BUTUU OPraHU3MOB. Mopgocene3z — ooHa u3 2n1agHulx npoodrem
ambpuonoeuu. Konyenyus mopgocenos u moodenu mopghoceneza. Craauu
IMOpUOTeHe3a JKUBOTHBIX (Ha TmipuMmepe Jsarymku). JlpoOnenue. Tumsl
npoOneHus. /lemepmunuposannoe U HeOepPMUHUPOBAHHOe  OpobieHue.
bracmyna, muner 6nacmyn. OcoOEHHOCTH APOOJICHUS MJIICKOTHUTAIOIIHX.
3apojpIlieBble  JUCTKU (racTpyJtianus). 3akiajgka OpraHoB W TKaHEW U3
3apOJBIIIECBbIX JIMCTKOB. B3auMHOE BIMSIHME 4YacTE€d Pa3BUBAIOLIETOCA
3apoablina (AMOpUOHATBHAS UHIYKINS). 3aKJIaKa TUlaHa CTPOEHHUS )KUBOTHOTO
KaKk pe3yJbTarl MUEpPAPXUYECKUX B3AUMOACUCTBUM T'€HOB. DBimsHue Ha
SMOPHUOHATBHOE PA3BUTHUE PAZTUYHBIX (PAKTOPOB OKPYKAIOLIEH CPEIBI.

Poct u pa3Butue xxuBoTHBIX. [locTamMOproHanbHBIM Tiepuoa. [Ipsmoe u
HenpsiMmoe pa3BuTue. PaszButne ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX XHWBOTHBIX. BHOJIOrMYECKOE 3HAYEHHE MPSAMOTO W HEMPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B NMpUpOJE. TuIbl pocTa KUBOTHBIX. DAKTOPHI
pPEryJsIud pOCTa JKUBOTHBIX W uenoBeka. CrTaguu MOCTIMOPHOHATBEHOTO
pa3BUTH y )KUBOTHBIX U yenoBeka. [lepuoasl onTorenesa uenoseka. CrapeHue
U CMEPTh KaK OMOJIOTUYECKHUE TTPOIIECCHI.

Pazmuoxxenue u pazputue pacrenuil. 'ameroput u crnopodut. Meiio3 B
KU3HEHHOM TIHMKJIe pacTeHuil. OOpa3oBaHue crmop B TMpoIecce Meio3a.
l'amerorene3 y pacrennil. OIUIOOOTBOPEHUE M Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJI0JIOTBOPEHHE y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTHE CEMEHU.

MexaHU3MBbl PETYJISILIUA OHTOI'€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. lllneman.



Tabmuubr u cxembl: «BereraruBHoe pazMHOkeHHE», «TUIbI Oecronoro
pa3MHOXEHUD, «Pa3MHOXKEHUE XJTaMUAOMOHAb», «Pa3MHOKEHUE IBIJICHBD»,
«PasMHOXeHue  ruape», «Meio3», «Xpomocombl»,  «l'ameToreHes»,
«CtpoeHue ANIEKIETKN U criepMaTo3onia», «OCHOBHbBIE CTAIUM OHTOTEHE3a,
«IIpsmMoe u HempsiMoe pa3BuUTHE», «Pa3BUTHE MaWCKOTO Xykay», «Pa3Burtue
capanun», «PazButrue nArymku», «JIBOWHOE OIUIOJOTBOPEHUE Y IBETKOBBIX
pactenuin», «CTpoeHME CeMsH OJHOAOJIBHBIX W JBYJOJBHBIX PACTCHUIN»,
«KU3HEHHBIN MUK MOPCKOM KamycThl», <« KU3HEHHBIM I[UKI MXay,
«OKM3HEHHBIN TUKII MaNOPOTHUKAY, «KW3HEHHBIN UK COCHBDY.

OOGopynoBaHKe: CBETOBOM MHUKPOCKOI, MUKPOMpEnaparsl SUIEKIECTOK U
CIIEpMaTO30UI0B, MOAENb «L UK pa3BUTHS JISATYIIKW.

JlaGopaTopunass pabora «l3ydyeHHe CTpPOEHHUS TMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTuyeckass padora «BbIABICHHE MPU3HAKOB CXOACTBA 3apOJbIIICH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass pabGora «CTpoeHHME OpPraHOB Pa3MHOXKEHHS BBICIINUX
pacTEHUI.

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH M M3MEHUYMBOCTH
OPraHu3MoB

Ucropust cTaHoBiIeHUS W pa3BUTHS TEHETHKW Kak Hayku. Pabotsr I
Menpnens, I'. ne ®pusa, T. Moprana. Pojib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTUU
renetuku. Padotel H. K. Konbiora, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kapneuenko, 0. A. ®ununuenxo, H. B. Tumogeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TMOHATUS W CHUMBOJBL. ['OMOJIOTHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HBI, aJbT€PHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U
pEeLIeCCUBHBIN TMPU3HAK, TOMO3UT0Ta, IeTepO3UroTa, YUCTas JIUHUS, THOPUIIBI,
reHoTun, ¢eHotun. OCHOBHbIE METO/Abl TEHETUKU: TUOPUIOJIOTHYECKUM,
LHUATOJIOTUYECKUN, MOJICKYJISIPHO-T€HETUYECKU M.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTo bl TeHETUKINY, «CXeMbI CKPEUTUBAHUS.

JladbopaTopunass padGora «Jlpozodumia Kak OOBEKT TEHETHYECKUX
VCCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemBanue. I[lepBbiii 3akoH MeHuens — 3aKOH
eauHooOpas3usi TUOPUIOB MepBOro mokoyieHus. [IpaBuio JAOMUHUPOBAHUS.



BTOpOﬁ 3aKOH MCHI[GJISI — 3dKOH pacCHICIICHUA IIPHU3HAKOB. HI/ITOJ'IOI’I/ILICCKI/IG
OCHOBBI MOHOI‘I/I6pI/I,Z[HOI‘O CKpCIIBAHUAA. I'mnoresa YUCTOTHI TaMeET.

AHanusupyroiiee CKpEILMBaHUE. [TpoMexxyTOUHBIN XapaxkTep
HacjeqoBaHus. Pacuiemnienne npru3HakoB P HEMOJIHOM JOMHUHUPOBAHUM.
JurubpunHoe ckpemuBaHue. TpeTtuid 3akoH MeHaens — 3aKOH

HE3aBUCHUMOIO  HAcleJOBaHUs  NpPU3HAKOB. LluTonornueckue  OCHOBBI
JUTUOPUIHOTO CKPEIUBAHMUS.

CuerienHoe  HaciemoBanue  mpusHakoB. PaGotet  T. Moprana.
CuemieHHOE HACIIEIOBAHUE TE€HOB, HAPYUIEHUE CUEIUICHHS MEXAY TI'€HAMH.
XpoMOCOMHasi TEOpUS HACIEICTBEHHOCTH.

I'eneTuka noma. XpoOMOCOMHBIA MEXAHU3M ONPENEIICHHS ITo1a. AyTOCOMBI
M TOJIOBBIE XPOMOCOMBI. |'OMOramMeTHbld W  TE€TEPOraMeTHBIA  ITOJ.
['eHetnueckass CTpyKTypa NOJIOBBIX XpOMOcOM. HacienoBaHue npU3HAKOB,
CLEIUICHHBIX C TOJIOM.

l'enotun kak wenoctHas cucrema. llnedoTponuss — MHOXKECTBEHHOE
JIEUCTBUE T'eHa. MHOXECTBEHHBIM ajulen3M. B3auMonencTBue HeauleNbHbBIX
reHoB. KoMIuiemeHTapHOCTh. Jnuctas. [lonumepusi.

['eHeTHYECKUM KOHTPOJIb PAa3BUTUs PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKkXe (PU3UOJIOTMYECKUX MPOIIECCOB, MOBEJACHUS U KOTHUTHBHBIX (PYHKIIMIA.
I'eneTnueckne MeXaHM3Mbl CHMOMOTE€HE3a, MEXAaHU3Mbl B3aUMOJECHCTBUS
«XO3MH — TapasuT» M «XO35IMH — MHUKpoOMom». ['eHeTHMdeckue acreKThl
KOHTPOJISI U U3MEHEHUS HACJIEICTBEHHON MH(OpMAITUU B TTOKOJIEHUAX KJIETOK U
OpPTaHU3MOB.

JdemoncTpanuu

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

Tabmuupbr u cxemsl: «llepBbiii U BTOpoW 3akoHbl Menaens», «Tperuit
3ak0H  Mennpems»,  «AHanusupylomee — ckpemuBaHue»,  «HemomHoe
TOMHUHUpOBaHMUE», «CIIETUICHHOE HACJEeIOBAaHUE MPHU3HAKOB Y JPO30(HUIBI»,
«l'enetuka mnonay, «Kapuotun denmoBeka», «Kapuotum Ipo30QpuiIb»,
«Kapuotun nTuub», «MHOXECTBEHHbIA —aienusm», «B3aumopnericTBue
TE€HOBY.

O6opynoBaHue: MOJAENTb ISl JIEMOHCTpAIlMM 3aKOHOB €AMHOOOpa3us
ruOpu70B TEPBOTrO TOKOJICHWS W pACUICIUICHUS MPU3HAKOB, MOENIb IS
JEMOHCTpALlUA 3aKOHA HE3aBUCUMOI'O HACJIEIOBAHUS NPU3HAKOB, MOJEIb AJIS
JEMOHCTPALMN CLETUIEHHOTO HACIEA0BAaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas padora «l3yyeHue pe3yabTaTOB MOHOTUOPHUIHOTO
CKpEIUBaHUS Y APO30(PUITBD».



IIpakTnueckas padora «M3yueHue pe3ylnbTaToB AUTHOPHUIAHOTO
CKpEILUBaHUA Y APO30(PUITBD».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue renotuna u cpeasl npu GHOpMHpOBAHUU (EHOTHIIA.
N3MeHunBOCTh mnpuU3HAKOB. KayecTBEHHbIE M KOJWYECTBEHHBIE IMPU3HAKHU.
Bubl 13MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukannonHas HM3MEHYUMBOCTb. Poiib cpeasl B (OpMHpPOBAHUU
MOIU(PUKAITMOHHOM U3MEHYUBOCTH. Hopma peakuuu IIpU3HAKa.
Bapuanuonnsiii psg u BapuanuonHas kpuBas (B. Horanncen). CaoiicTBa
MOJAU(PUKALUOHHON U3MEHYUBOCTH.

I'enoTunuueckasa NU3MEHYUBOCTD. CBoiicTBa T€HOTUIINYECKOM
W3MEHYUBOCTH. BHAbI T€HOTHIIMYECKOM HM3MEHYMBOCTH: KOMOHHATHBHAA,
MyTaI[MOHHAas.

KomOunaTuBHas M3MEHYMBOCTh. Mel03 M MOJIOBOM MPOIIECC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. PoOib KOMOWMHATHBHON W3MEHYMBOCTU B
CO37IaHUU TEHETUYECKOT0 Pa3HO00pasus B Ipeiesax OqHOTO BUA.

MyTanuoHHass U3MEHYMUBOCTh. BUApl MyTaluii: reéHHblE, XpPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W MWHAYUUPOBAHHBICE MyTalUu. SaepHbIE U
HUTOIUIa3MaTuyeckue Myrtanuu. (ComMaTHdecKHhe ¢ MOJIOBBIE  MYTallHH.
[IpruriHBI BO3HUKHOBEHUSI MyTalii. MyTareHbl U UX BIIMSIHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO IPOLECcCa. 3aKOH TOMOJIOTUYECKHX PSIIOB B
HacnencTBeHHou u3menunBocT (H.M. BaBunos). BuesaepHas u3aMeHUUBOCTD U
HACJICICTBEHHOCTb.

Dnuecenemuxa u 3NUSEHOMUKA, pPONb INULEHeMUYeCKUX @axkmopos 6
Hacn1e008aHUuU U U3MEeHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2aAHUIMOB.

JdemoHncTpanuu

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

Tabmumer 1 cxembl: «Buasl u3MeHUmBOCTHY», «MoauduKamOHHAS

U3MEHUYNBOCTBY, «KomOuHaTuBHas WU3MEHYHUBOCTH, «Meiio3»,
«OmnonorBopenue», «l'eHeTmdeckue 3aboneBaHusl  4elnoBeKa», «Buasl
MyTaLA.

OO6opynoBaHme: KUBbIE U TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PACTCHUH,
pucyHku (doTtorpaduu) >KUBOTHBIX C PA3TUYHBIMUA BUIAMU U3MEHYUBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOJU(PUKALIUOHHON u3MeHUMBOCTU. [locTpoeHHMe BapHAllMOHHOIO psga U
BAPUALIMOHHOU KPUBOW.

IIpakTnueckas padora «Myrtauuu y Apo3oduiasl (Ha TOTOBBIX
MUKpOIpenaparax)».



Tema 14. I'eHeTHKA Yesi0OBeKa

KapuoTun yenoseka. MexayHapoHasi mporpaMma MCCIEI0BAHUS T€HOMA
yenoBeka. MeTonbl H3y4YEHUs] TEHETUKM 4YEJOBEKAa: TIeHEaJOrMYeCKHi,
OJIM3HEIIOBBIH, LIUTOTEHETUYECKUIA, MOMYJISIIUOHHO-CTAaTUCTUYECKHM,
MOJIEKYISIPHO-T€HETHYECKHU . CoBpeMEHHOE  OIpENEeNeHWEe  [EHOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKUE, B TOM YHUCJIE C IOMOIIBIO
[1I1P-ananu3a. HacneacTtBenHple 3a0ojieBaHHMS  4YeloOBeKa. [ e€HHBIE W
XpOMOCOMHBIE  OOJIE3HH  YEJIOBEKa. bonesnn ¢ HacleaCTBEHHOM
PEAPACTIOIOKEHHOCTHIO. 3HayeHue MEIULUHCKON TE€HETUKHU B
NPEeIOTBPAIICHUN U JICYEHUH Te€HEeTHYEeCKUX 3a00JieBaHMi denoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CTBONOBBIE KJIETKH. [TonsiTue
«TEHETUYECKOTO Tpy3a». OITUYECKHUE AaCMeKThl WCCIENOBaHUN B 00JIacTU
pEIAaKTUPOBAaHUsI FEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnyeckue (HakTOpbl TMOBBINICHHOW YYBCTBUTEIBHOCTH YEJOBEKa K
(¢u3nuecKoMy W  XMMHYECKOMY  3arpsi3HEHHUIO  OKpYy)Karouleil  Ccpenpl.
['eHeTnueckas npeapacnoioKEHHOCTh YETIOBEKA K MTATOJIOTUSIM.

JdeMoHcTpanuu

Tabnuiel u cxembl: «Kapuortumn yenoBekay, «MeToibl U3yUYeHUs] TEHETUKHU
yesoBekay, «I'eHeTnyeckue 3a00JIeBaHUs YETTOBEKaY.

IIpakTuuyeckas padora «CocTaBIE€HUE U AHAIU3 POJIOCIOBHOIN.

Tema 15. Cennexkunst OpraHu3sMoB

JloMecTukanus W CeNeKIus. 3apOoKICHUE CEJICKIMU U JTOMECTHUKALIWHU.
Yuenue H. U. BaBunoBa o lleHTpax NpPOUCXOXIEHHUS U MHOTrooOpaszus
KYJIbTYPHBIX pacTeHui. Poip cemekunu B CO3JaHUM COPTOB PACTEHUHM U MOPOJ
#KUBOTHbIX. CoOpT, MOpoAa, IUTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacieACcTBeHHOM wu3MeHuuBoctM H. WM. BaBuiaoBa, ero 3HadyeHue i
CEJIEKIMOHHOM padoTBHI.

Mertonapl ceneKnuoHHON padoThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA U
UHAUBUIYAbHBIA.  JTanbl  KOMOMHAIMOHHOW  cenekiuu.  Mcneitanue
npou3BoJUTENed MO MOTOMCTBY. OTOOp IO T€HOTHUITYy C TOMOIIBIO OLIEHKU
(eHoTHIA MOTOMCTBA U OTOOP IO TEHOTUITY ¢ moMoIibio aHanuza JIHK.

HcKycCcTBeHHBIM MyTareHe3 KakK METOJ  CEJISKIIMOHHOM  paboThI.
PaguanyoHHbli YW XMMHUYECKMA MYyTareHe3 KaK HWCTOYHHUK MYTalud y
KyJbTYpHBIX ()OpM OpraHu3MoB. M cronap30BaHNe TEHOMHOTO pelaKTUPOBaHUS
1 MeToJ10B pekoMOuHaHTHBIX JIHK 1151 mony4yeHus ucxoqHoro marepuana ais
CEJICKLIUH.

[Tonyuenune MTOJIUIIOUIOB. BryTpuBugoBas rUOpUIU3aIIMs.
bnuskopoacTBEHHOE — CKpellluBaHue, WM  WHOpuauHr. HepoacTBeHHOE



CKpenuBanue, win aytopuaunr. ['erepo3uc u ero npuuunsl. Mcnonbs3oBanue
rerepo3uca B cenekuuu. Otaanénnas rudpuauzauus. [Ipeogonenue Gecruionus
MEXBUJOBBIX THOpHUIIOB. [[OCTHIKEHMSI CENeKUMHW pacTEeHUHd M >KMBOTHBIX.
«3enénas pesonioyusiy.

CoxpaHeHue U U3yYEHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUIA
U HUX JUKUX PpOJIMYEH I CO3/JaHMsl HOBBIX COPTOB M THOPUIIOB
CEIIbCKOXO3SIMCTBEHHBIX KYJIbBTYp. M3yuenue, coxpanenue u ynpasieHue
CCHEeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYUUIEHUS CYWeCcmBYIOUWUX U CO30aHUS HOBbIX NOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHBIX UCCTe008AHUT, NEPEO08bIX UOel U NEPCNEeKMUBHBLX MEXHOI02U.

JdemoncTpanuu

IToptpers: H. 1. BaBunios, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JlyxpsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuubr u  cxembl: «lIeHTpBl MPOHUCXOXKAEHHS M MHOrooOpasus
KyJIbTYPHBIX PACTEHHID», «3aKOH TOMOJIOTMYECKUX DPSIAOB B HACJIEACTBEHHOU
U3MEHUMUBOCTHY», «MeToasl cenekuumy», «OtnanéHHas ruOpuanzanus»,
«MyTtareses.

JlabopaTtopnass padora «l3ydeHHe COpPTOB KyJBTYPHBIX PACTEHUH U
NIOPOJ JOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «3ydeHue METO0B CEJECKIIUU PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHHID.

Jrckypeusi «OCHOBHBIE METOJBI MU JOCTHMKECHUSI CEJIEKIMUA PACTCHHUN U
KUBOTHBIX  (HAQ  CEJEKIUOHHYI  CTaHIMIO, IUIEMEHHyI  (depmy,
COPTOMCHBITATENLHBIM YYacTOK, B TEIUIMYHOE XO34WCTBO, B J1a0OpaTOpHIO
arpOyHMBEPCUTETA UM HAYUYHOTO LEHTPA)».

Tema 16. buoTexHoJI0rus U CHHTETHYECKAas OMOJI0T U

OOBbeKThI, UCHIOJB3yEMbIE B OMOTEXHOJOTMH, — KJIETOYHbIE M TKAHEBbBIE
KyJbTYpbl, =~ MHKPOOPTaHHU3MBbI, HUX  XapaKTEpUCTHUKA. TpaguuuoHHas
OMOTEXHONOTUS: XJeOOoNeYeHne, TMOIYyYEeHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOZAENHE. MukpoOuonornueckuii cuHre3. OOBEKTbl MHKPOOMOIOIMYECKUX
texHonorui. [IpousBoacTBo Genka, aMUHOKUCIOT M BATAMUHOB.

Co3anue TeXHOJOTM U MHCTPYMEHTOB LEJIEHANPABICHHOTO W3MEHEHHUS
U KOHCTPYUPOBAaHUS TE€HOMOB C LEJIbI0 TMOJYy4YEHUS OpPraHU3MOB U HX
KOMITOHEHTOB, COJIEpKAIlUX HE BCTPEUAIOLIMECS B IPUPOJE OMOCUHTETUYECKHE
yTH.

Knerounas nnxenepusi. MeToibl KyJIbTYpbI KIETOK U TKAHEW PaCTEHUN U
#*UBOTHBIX. KpuoOanku. Comaruueckas ruOpuau3anus M COMATHYECKHI



ambOpuorene3. Mcrnonb3oBaHue rariousioB B CENEKIUU pacTeHui. [lonyuenue
MOHOKJIOHATIbHBIX anmumen. Hcnonvzosanue  MOHOKIOHATbHBIX u
NONMUKTOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKknMsi  SMUEKIETOK W KJIOHUPOBAaHHWE  JKMBOTHBIX.  Meron
TPaAHCIUIAHTALIMU SIJEP KIETOK. TexHonozuu 0300posienus,, Kyibmusuposanus u
MUKPOKIOHANbHO20 PAZMHONCEHUS CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoOMOCOMHass M T€HHas HHKEHepHs. VICKyCCTBEHHBI CHUHTE3 I'€Ha U
koHcTpyupoBanue  pexomOmHaHTHbix JIHK.  Co3zdanue  mpanceennvix
opeanuzmog. JIOCTH>KEHUST M TEpPCIEKTUBBI XPOMOCOMHOW M TE€HHOU
UHKEHEPHUH. DKOJIOTMYECKUE U ITUUECKHE MPOOJIEMbl TeHHON MHKEHEPHH.

MemuuuHckue OuorexHosoruu. IloctreHomHas uudpoBas MeaHIMHA.
[TIIP-guarHoctuka. MeTaOOJIOMHBIM —aHAIW3, TEHOICHTPUYCCKUM aHaJu3
IpOTEOMa YEJIOBEKa Il OLEHKU COCTOSIHUSI €ro 340poBbs. Mcmonb3oBaHue
CTBOJIOBBIX KJIeTOK. TapretHass Ttepanus paka. 3D-OumouHxkeHepus s
pa3paboTKu (yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTUM, CO3AaHUS
KOMITJIEKCHBIX TKAaHEW COYEeTaHUEeM TEXHOJOTUU TPEXMEPHOTO OMOTPUHTUHTA U
ckaddonauHra 175 pelieHus 3a1a4 MePCOHATM3UPOBAHHON MEAUITNHBI.

Co3nanue BEKTOPHBIX BaKIMH C LIEJbI0 oOecreueHuss KOMOMHUPOBaHHOM
3amuThl 0T Bo30yauTeneilt OPBU, ycTaHOBlIeHHE MOJEKYISPHBIX MEXaHU3MOB
dbynkuuonupoBanuss PHK-cogepkamux BUpPYCOB, BBI3BIBAIOIIUX  0CO0O
oracHbIe 3a00JIeBaHUS YeJIOBEKA U )KUBOTHBIX.

JdemoHncTpanuu

Tabmuupr u  cxembl:  «VcHoiap30BaHME  MHUKPOOPTaHU3MOB B
MIPOMBIIUIEHHOM  NpPOU3BOACTBE», «KiletouHas  uHXkeHepus», «l'eHHad
UHXEHEPUD.

JladopaTopHasi padora «3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuyeckas padora «llosydeHne MOJTOYHOKUCBIX ITPOLYKTOBY.

Ikckypeusi «bUOTEXHOJOTHS — BaXKHEWIIas MPOU3BOJAUTENIbHAS CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOCTBO)».

11 KJIACC

Tema 1. 3apoxkneHue U pa3BUTHE IBOJIOIUOHHBIX NMPEICTABJICHUH B
OmnoJsioruun

OpomonmonHas teopuss Y. JlapBuHa. IlpeanochUiKM BO3HUKHOBEHMS
napBuHM3MA. JKU3Hb U Hay4yHas nearenbHocTh Y. JlapBuHa.



JBwxymue cuiael sSBodonuu  BugoB 1o Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTh PAa3MHOXKEHHSI OPraHU3MOB, HACJIEICTBEHHAss W3MEHUYHBOCTb,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmienne cunteTnueckoil Teopuu sBoitonmu (CTD). Heirpanphas
Teopust dBojonru. CoBpeMeHHasi HBOJIIOIMOHHAS OHOJOTHA. 3HAYeHHE
ABOJIIOIIMOHHOW Teopur B (HOPMUPOBAHHHM E€CTECTBEHHO-HAYUYHOW KapTUHBI
Mupa.

JdemoncTpanuu

[Toptpetsi: Apuctorens, K. JIunnei, XK. b. Jlamapk, 3. K. Cenr-Uinep, XK.
Kioswe, Y. Hapsun, C. C. UerBepukos, 1. U. IlImansraysen, Ix. Xonneitx, /.
K. benses.

Tabmuubr u cxemsl: «Cucrema >xuBoil mpupoasl (o K. Jluauew)»,
«Jlectnuna >xuBbBIX cymectB (mo Jlamapky)», «Mexanusm ¢GopMHUpOBaHUS
MPUCIIOCOOJICHN y pacTeHud W KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapuipyta nyremectsuss Y. Jlapsuna», «Haxonkm Y. lapBunay, «Dopmbl
O6oprOBl  3a  cymiectBoBaHue», «llopomer romyOGeit», «MnorooOpasue
KyJIbTYpHBIX (GopM KamycThl», «llopojbl qomamHuX >KUBOTHBIX», «Cxema
oOpazoBaHusi HOBbIX BUIOB (mo Y. JlapBuHy)», «Cxema COOTHOIICHUS
JBIDKYIIUX CHJI 3BOJIONUNY», « OCHOBHBIE MOJOKEHUSI CUHTETUYECKON TEOpUU
IBOJIFOLIUMY.

Tema 2. MUKPOIBOJIIOLNS U €€ Pe3yJIbTaThl

[Monynsuua Kak >JaeMeHTapHas eauHuna HBomonuu. CoBpeMeHHbIE
METO/Ibl OIIEHKH TI'€HETUYECKOTO pa3HooOpa3usi M CTPYKTYPbl IOIYJISILIHIA.
N3menenne reHooHIAa MOMYyISANUM KaK dSJIEMEHTAPHOE HSBOJIOIHUOHHOE
siBIIeHHE. 3aKOH reHeruyeckoro paBHoBecus k. Xapau, B. BaiinGepra.

DneMeHTapHble (aKTOpbl (IBMKYIIUE CHUJIBI) ABOJIONMH. MyTalmOHHBIN
npouecc. KomOunatuBHass wu3MeHYMBOCTb. Jlpelid TeHOB — ciydaiiHble
HEHANPaBJICHHBIC WM3MEHEHUS 4YacTOT ajuieled B momyisaiusax. Oddekr
ocHoBarens. Idpgexm Oymouliouno2o eopaviuika. CHuUdCeHUe eHemuUyecKo2o
pasznooobpazus: npudunsl u cieocmesus. Ilpossnenue s¢hpgpexma opeiigha 2eros 6
oonvuwux u  manvlx  nonynayuax. Murpauun. W3onsuud  mOMyJISLIMNA:
reorpadudeckas (IpocTpaHCTBEHHAs ), Orojorndeckas (penpoayKTUBHAS).

EcrecTtBenHbIii 0TOOp — HampaBiswoonui ¢dakTop »BoIonHH. DopMbI
€CTECTBEHHOT0 O0TOOpa: JBIKYIIMM, CTAOWIM3UPYIOMIMNA, pa3pbIBAIOIINN
(nm3pynTuBHbIN). [lonoBoit 0TOOp. BO3ZHUKHOBEHUE U 3BOJIIOIUS COLMATIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OPraHU3MOB KaK pe3yiabTaT MHUKPOIBOJIOIHH.
Bo3HukHOBeHHE  mpucnocoOieHud y  opranu3smMoB.  Apomopdo3bl U



UauoaganTaluH. [Tpumepsbl MPUCTIOCOOJICHH y OpraHU3MOB:
Mopdosiornyeckre, (PU3HOJOTHYECKUE, OHOXMMHUYECKHE, IOBEJACHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepum u crtpykrypa. BumooOpasoBaHue Kak pe3ysbTar
MUKpO3BoOIIOIMHU. M3onsauus — kimoueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHUJ1I000pa30BaHMUS: aJIONaTpUYECcKoe (reorpaduueckoe),
CUMIIATPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (MOJIUILIONAU3ALINS,
rubpuauzanus). JJJIMTeTsHOCTh BOIOIMOHHBIX MPOIIECCOB.

Mexanusmbl (OpMHPOBaAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BONMIOIIMOHHON OWOJIOTMM B pa3pabOTKE Hay4YHbBIX METO/0B
COXpaHeHHs1 OuopazHo0Opa3usi. MUKpPOIBOIIONMS U KOABOJIOLUS MApa3sUTOB U
uX Xo3sieB. MexaHu3mbl (HOPMHUPOBAHUSA YCTOWYMBOCTH K AHTUOMOTHUKAM U
croco0Obl OOPHOBI C HEH.

JdemoHncTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHasT U3MEHUYUBOCThY, «[lomymsimnonHas
CTpyKTypa Buza», «Cxema mposiBieHUs 3akoHa Xapau—BaiinOGepray,
«/IBmxxymye Cuibl BBOMIOUUNY», «IKOJOTHYECKas H3OJALMS MOMyJIsAUun
ceBaHCcKoM (popenu», «I'eorpaduyeckas U30JALMS JTUCTBEHHUIBI CUOMPCKON U
JIMCTBEHHUIIBI aypcKoi», «IlomynsioOHHbIE BOJHBI YWCIEHHOCTH XUIIHUKOB
U KepTB», «Cxema NeWCTBHS €CTECTBEHHOro orOopa», «PopMbl OOpPHOBI 3a
cyliecTBoBaHue», «MHAyCTpuadbHbIA MeEIaHu3M», «KUBBIE HCKONAEMBIE,
«ITokpoBuTENLCTBEHHAS OKpacka >KMBOTHBIX», «lIpemymnpexxnaromias okpacka
KUBOTHBIX»,  «Dusmonorunueckue  amantanmun»,  «lIpucmocobieHHOCTh
OpraHu3MOB U €€ OTHOCUTEIBHOCTHY», «Kputepuu Buna», «BUIbI-IBOMHUKNY,
«CTtpyktypa BHaa B mpupoae», «Cmnocodbl  BUA0O0Opa30BaHUSY,
«I'eorpagpuueckoe BUI000pa30BaHue TPEX BHJIOB JAHBILIEN,
«IKOJOTHYECKOE BUI000pa30BaHNE BUIOB CUHUID, «IlOMUTIIIONIBI pacTeHU,
«KamycTHO-peieuHblil ruépumy.

OOGopynoBanue: repbOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dyuesa
NTUIl ¥ 3BEpel C MPUMEpPAMHU PA3IMUYHBIX MPUCTIOCOOTIEHUMN, dydena NTUIl U
3Bepeil pa3HbIX BUIOB, repOapuu pacTeHUd OMU3KUX BHUJIOB, 0OPA30BABIIUXCS
Pa3IUYHBIMU CTIOCOOAMH.

JlabopaTtopnas pabGora «BbisiBieHHE HW3MEHUYMBOCTH y 0COOEH OAHOIO
BUJIA».

JladopaTopHast pabora «IIpucmocoOneHHUs OpPraHU3MOB HM  HX
OTHOCHUTEJIbHAS 1[EJI€CO00Pa3HOCTDY.



JlabopaTtopnass padora «CpaBHeHHE BHJIOB 1O MOP(OIOTHYECKOMY
KPUTEPUIOY.

Tema 3. MaxkpodBosiouus 1 €€ pe3yabTarbl

Meronsl wn3yudeHuss Makpol3Boirouuu. [lameoHTOIOrMYeckne MeTOobl
uzydeHus: spoionuu. llepexoansie ¢dopMmbl U (QUIOTEHETUYECKHE PSbI
OpraHU3MOB.

buoreorpaguueckue MeToapl u3ydyeHus 3Boonuu. CpaBHEHHE (IIOPHI U
¢dbayHbl MaTepuKoB U OCTPOBOB. buoreorpaduueckue odmactu 3emiau. Bussi-
OHAEMHUKHU U PEIIUKTHI.

OMOpHOJIOTUYECKHE W CPAaBHUTEIIbHO-MOP(OJIOTHYECKHE  METOAbI
U3YYEHHUsS] HBOJIIOLUU. ['€HeTHYecKHe MEXAaHM3Mbl 3BOJIIOIMM OHTOI€HE3a U
NOSIBJIEHUSI 3BOJIOLMOHHBIX HOBIIECTB. ['OMOJIOrMYHBIE W AHAJIOTUYHbBIE
opranbl. PynmuMeHTapHbie OpraHbl U aTaBU3Mbl. MOJEKYISPHO-T€HETHUECKHE,
OMOXMMUYECKHNE W  MAaTeMaTHUYeCKHe METOJbl  HM3YyYEHHs]  DBOJIOLIMH.
I'omonoruunsie reHpl. COBpeMEHHBIE METObI MOCTPOCHHS (PUIOTEHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTallUU U YBOJIIOIUSI TEHOMOB.

OOmue 3aKOHOMEpPHOCTH (TpaBWja) H3BONOUMM. [lpunyun cmeHwvl

GdyuKyui. HeobGpatumocts ABOJIIOLIUH. AJnlanTuBHas paauanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIOLINH.
JdeMoHcTpanuu
[Hoptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromiep, O. ['ekkens.
TaOmunel u CXEMBI: «DPuoreHeTHYECCKUN pan JIOLIAIH,

«ApxeonTepukcy, «3Bepo3yoObie smepb», «Creronedansyy, «Purmo@uts,
«CeMeHHbIE TanOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emuuy, «perd
KOHTUHEHTOBY», «Penuktbl», «HauanpHble cTaauu 3MOpHOHANIBHOTO PAa3BUTHUSA
NO3BOHOYHBIX JKUBOTHBIX», «l OMOJIOTMYHBIE M AHAJOTMYHBIE OPIaHb»,
«PymumenTs», «ATaBU3MBI», «XpOMOCOMHBIE HaOOpbl  YelOBEeKa U
muMnan3e», «l J1aBHble HampaBlIeHUs BOJOLHNY, «OO0IIMe 3aKOHOMEPHOCTU
SBOJIIOLIUNY.

OO6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSKA HMCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKM TOMOJIOTMYHBIX, AHAIOTHYHBIX, PyIUMEHTAPHBIX OPTaHOB
U aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HU HA 3emJie

Hayunble rUmore3sl NPOUCXOXKIEHUS XU3HU Ha 3emiie. AOMOreHe3 u
naHcnepmus.  JloHay4yHble — NpEACTaBICHUS O  3apPOXKIACHUU  KU3HH
(kpeariioHn3M). ['UIOTE3a MOCTOSTHHOTO CaMO3apPOXKJICHUS JKU3HU U €€



onposepxkenre omnbitaMu  @. Pemn, JI. Cnamwnanmanu, JI. Ilactepa.
[TpoucxoxieHne KU3HU U aCTPOOUOJIOTHSI.

OcHoOBHBIE ~ JTambl  HEOpraHmyeckow  spomouuu.  [lmanerapnas
(reojoruueckasi) SBOJIOIHUSA. XUMHUYECKas JBOJIONNS. AOHOTCHHBIM CHHTE3
OpraHnyeckux BellecTB U3 Heopranmdyeckux. OnbeiT C. Mumiepa u I'. HOpwu.
O6pazoBanue mnoaumepoB u3 MoHomepoB. Koameparnas rumoresa A. U.
Omnapuna, runore3a mnepBuuHoro OynaboHa Jlk. XonjaeiHa, reHeThueckas
runore3a . Mémnepa. Pubosumsr (T. Uek) u rumoteza «wmupa PHK» V.
['unGepra. ®opmupoBanue MeMOpaH U BOZHUKHOBEHHE MPOTOKIETKH.

Hcropus 3emnm u Meronsl €€ u3ydeHus. VckomaeMble OpraHUYeCKUE
octarku. ['eoxpoHonorus u e€ meroAbpl. OTHOCHUTENbHAasT U aOCOJIOTHAS
reoxpoHosiorus. I'eoxpoHosorndyeckas mKasna: S0Hbl, dpbl, IIEPUOJBI, SIIOXU.

HauanbHble 5Tanbl OpraHndeckod SBOJONUU. [losiBIIEHHE W 3BOIIOLUS
NEPBBIX KJIETOK. DBOJIOLMS MeTaboaIm3Ma. BO3SHUKHOBEHHE MEPBBIX 3KOCUCTEM.
CoBpeMeHHblE MHUKpOOHbIE OHOIUIEHKM KakK aHajor NepBbIX Ha 3emiie
coobmectB. CTpoMaTonauThl. [IpoKaproThl U SyKapuOTHI.

[Ipoucxoxnenue AYyKapUOT (cumbuorenes). OBOJIFOIIUOHHOE
IIPOUCXOXKJAEHUE BHUPYCOB. IIpOMCXOXKIEHHE MHOTOKIETOYHBIX OPraHU3MOB.
BoO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tamnbl 3BOJIOLUYU BBICIINX pacTeHHil. OCHOBHbBIE apoMOp(O3bI
pactenu. Bpixon pactenuit Ha cyumry. [losiBieHHWe CHOPOBBIX PAaCTEHUM U
3aBoeBaHMEe UMHU cymH. CeMeHHble pacTeHus. [IpomcxokneHue IBETKOBBIX
pacTeHU.

OcCHOBHBIE 3Tamnbl 3BOJIOLUHU KUBOTHOTO Mupa. OCHOBHbBIE apoMOpP(O3bI
*KUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
tunoB. IlepBeie XOpJOBbIE JKUBOTHbIC. JKU3HB B BOJAE. BOJIIOLHS
no3BOHOYHBbIX. [Ipoucxoxaenune am¢pubuii m pentwmid. [Ipoucxoxnenue
MIIeKONUTatomMX u nrul. [lpuHnun kimoyeBoro apomopdosza. OcBoeHue
0€CIO3BOHOYHBIMH U MIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasButre xu3Hu Ha 3emiie IO 3paM M IMEPUOJAM: apXeH, MpOTEPO30i,
najaeo30r, Me3030M, KaiHo30M. OOmas XapakTepUCTHKa KiIuMmaTa H
reoJIOrn4ecKnx mnpoueccos. [losBineHne u pacuBeT XapakTEpHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIUSHUE HA Ta30BbIi cCOCTaB aTMOC(hEPHI.

MaccoBbie BEIMUpaHUs — JKOJOTHYECKUE KPU3HUCHI npouuioro. [IprynHbl
W CIIEICTBUSL MAacCCOBBIX BBIMUpPAaHUM. COBPEMEHHBI 3KOJIOTUYECKUN KPHU3HC,
ero ocooennoctu. [Ipobrema coxpanenus: 6mopasHooOpasus Ha 3emIie.

CoBpemeHnHas cucteMa oprannueckoro mupa. [IpuHuumne! knaccuduxanuu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIIBI OPraHU3MOB.



JdeMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. Ilacrep, . 1. Meunukos, A.
N. Onapun, [Ix. Xongeiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuubr u cxemsl: «Cxema onbita @. Peany, «Cxema omnbita JI. Tlactepa
M0 M3YYEHUIO CaMO3apoXKIeHus ku3Hu», «Cxema ombita C. Mwmmiepa, I.
Opwn», «3JTansl HEOPraHUYECKON IBOTIOLUNY, «['€0OXpOHOIOrHYeCKas MIKaIa,
«HauvanpHple 3Tanmbl OpraHuyeckod s3Boionun», «Cxema o0pa3zoBaHUs
IYKapuoT myTéM cuMmbuoreHesa», «Cucrema >KuBOM TpHpoAbD», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHui», «PuHHOGUTHY, «OTHOKIETOUYHBIC
BOJOpOCIN», «MHOTOKIETOUHBIE BOAOpPOCHW», «Mxwm», «llamopoTHUKW,
«l'onocemennpie pacteHus», «OpraHbl IBETKOBBIX pacTeHuil», «Cxema
Pa3BUTHS KUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIX», «IIpocTeitmme,
«Kumeunononoctueie», «Ilmockue uepBu», «UneHucronorue», «PuIObY,
«3emHOBOHBIE», «lIpecmbikarommecs», «lltumppy, «MilekonuTarMWKE,
«Pa3BuTne Xu3HM B apxXeUCKOu dpe», «Pa3Burtue XU3HH B IPOTEPO3OMCKOU
ape», «Pa3zBuTme KU3HM B TANEO30MCKOW 3pe», «Pa3Buthe xKu3HU B
M€30301CKON 3pe», «Pa3BuUTHE KM3HU B KailHO30MCKOW 3pe», «CoBpeMeHHas
CHUCTEMA OPraHUYECKOTO MUPAy.

OO6opynoBanue: repbapuu pacTEHUN Pa3TUYHBIX OTIEIOB, KOJIEKIIMU
HAaCEKOMBIX, BJIQXKHBIC MpPENaparbl JKUBOTHBIX, PAaKOBUHBI MOJUIOCKOB,
KOJUIEKLIMM MTJIOKOYKUX, CKEJIEThl MO3BOHOYHBIX KMBOTHBIX, dydena NTULl U
3BEped, KOJUIEKIMM OKaMEHEJIOCTEHW, IIOJE3HBIX HCKOMAEMBIX, MYJITKH
OpPTraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas JadoparopHas padora «MoaennpoBaHUE  OIBITOB
Mumnepa—tOpu 1o  u3y4eHHI0O a0MOTEHHOTO CHHTE3a OpPraHUYEeCKUX
COEIMHEHUI B MEPBUYHOMN aTMOc(epe».

JlaGoparopHasi padora «l/3ydyeHue n ONMMCaHHE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuuyeckasi padora «l3ydenue ocoOEHHOCTEH CTPOCHHUS PACTCHHI
Pa3HBIX OTACIIOBY.

IIpakTnueckas  padora  «M3yueHue  0OCOOEHHOCTEH  CTPOEHHUS
MTO3BOHOYHBIX )KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AHTPONOTeHe3

Pa3znensl n 3agaun aHTpOnonorud. MeTo bl aHTPOIIOJIOTHH.

CranoBieHue NMPEICTaBICHUI O MPOUCXOKICHUH YENOBEKA. Peurnosneie
B033peHUsI. COBpEMEHHBIE HAYUHbIE TEOPUU.

CxoAcTBO 4yenoBeKa C JKUBOTHBIMH. CHCTEMAaTUYECKOE IOJIOKEHHE
yenoBeka. CBHIIETENBCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPaBHUTEIBHO-



MOP(OIIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU3M0I0r0-OMOXUMHUYECKHE,
noBeneHdyeckue. OTiaMuusi YeloBeKa OT IKUBOTHBIX. lIpsAMoxoxaeHue W
KOMIUIEKC CBS3aHHBIX C HUM MPHU3HAKOB. Pa3BuTHe roloBHOr0 MO3ra U BTOPOU
CUTHAJIBHON CHUCTEMBI.

JBwxymue  cuibl  (akTophl) — aHTpOINOreHe3a:  OMOJIOTHYECKHE,
coupanbHble. COOTHOIIEHHE OMOJOTHUYECKHX M COLUAIbHBIX (PAKTOPOB B

AHTPOIIOT€HE3E.
OcHOBHBIE CTaauU aHTpororene3a. PanHue yenoBexooOpa3Hble 00e3bsIHBI
(MPOKOHCYJIBI) W paHHHUE TMOHTUABI — OOIMEe MPEAKH YEeIOBEKOOOPA3HBIX

00€3bsiH U JIIoJiel. ABCTpPaJONMUTEKU — JBYHOTHE MpEIKH Jrojaei. YemoBek
YMETBIM, NEPBBIE WU3TOTOBJIEHUA OpyAUN Tpynaa. UenoBek npsAMOXOAIUN H
NEPBBIM BBIXOJ JIIOACH 3a mpenensl Adpuku. YenmoBek renaenbOeprckuii —
oOIuit MpeoK HeaHAepTaIbCKOro YeJOBEKa U YeJoBeKa pa3yMHOro. YenoBek
HEAHJECPTAIBCKAN KAK BHUJ JIOAEH XOJOJHOrO KinMmara. YeloBeK pa3yMHbIU
COBPEMEHHOI0 THINA, JACHUCOBCKUM YEJIOBEK, OCBOCHUE KOHTHHEHTOB 32
npenenamu Adpuku. [TaneoreneTnka u majieoreHOMHKA.

DBOJIIOLNSI COBPEMEHHOTO 4esloBeKa. EcTecTBeHHBINM 0TOOp B MOMYJISLIUAIX
yesjoBeka. MyTalMoHHbIH nporiece U noauMopdusM. [lomynsiuoHHbIe BOJTHBI,
npeiid renoB, Murpanus 1 «3P@HEKT OCHOBATENSD» B MOIMYJISLMIX COBPEMEHHOTO
YEJIOBEKA.

UYenoseueckue pacel. [loHarne o pace. bonblune pacel: eBponeouaHas
(eBpasmiickasi), aBCTpaJio-HErpouJHasE (dKBATOpHalbHAsI), MOHTOJOUIHAS
(a3uarcko-amepukaHckas). Bpems u myTu paccesieHHs] 4elIOBEKa IO IIJIaHETe.
EnuHcTBO  yenoBeueckux pac. HayuHas HECOCTOSATENBHOCTh  pacu3Ma.
[Ipucnoco01eHHOCTh YeJOBeKa K Pa3HbIM YCIOBHUSIM OKPYXKAIOIIEH Cpesbl.
Bnusinue reorpadguyeckoil cpeapl U Apeiida reHoB Ha Mopdosoruio u
(PU3HOJIOTHIO YETOBEKA.

MexauciuIuiMHapHble  METOAbl B (U3WYecKo  (OMOIOTHYECKOI)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHAS  AHTPONOJIOTHS W MAJ€OAHTPOIOJIOTHUS
YEJI0OBEUECKUX MOMYJISIMA. bruoconnanbHble UCCIeA0BAaHMS TPUPObI YEIOBEKA.
Uccnenosanue KOABOIIONUY OMOIOTHUYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoncTpanuu

[Toprpetsr: Y. HapBun, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabmuiet U cxeMbl: «MeToabl aHTpomnojioruny, «['0JoBHONW MO3T
yenoBekay, «UYenoBekooOpasHbie 00€3bsiHb, «CKeJIeT uenoBeKa U CKeJeT
muMInaH3e», «PynumMeHTsl u aTaBu3Mbl», «/IBHXKyIIME CUIIbI aHTPOIOTECHE3A,
«OBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAIONUTEK», «UENOBEK yMEIbIily,
«YenoBek mnpsaAMoxoasmuny, «JleHucoBckuii yenoBek» «Heanaeprambiuby,



«KpomanboH1BY, «IIpenkn yenoBeka», «ITamnbl 3BOJIOIUN YeI0BEKa», «Packl
YEJIOBEKA.

OOopynoBaHue: MYJSKA OKaMEHEJIOCTEW, NPEeAMETOB MaTepualbHOMN
KyJIbTYphl TPEIKOB YeENIOBeKa, penpoaykiuuu (dororpadun) KapTUH C
MU(DOTOTUYECKUMU U OUONEHCKUMHU CIOKETaMH TMPOUCXOXKICHUS 4YellIOBeKa,
¢doTorpaguu HaxoIOK HMCKOMAEMbIX OCTAaTKOB YEJOBEKa, CKEJET YeJOBEKa,
MOJIENIb Yepena 4YeJIOBEKa M 4Yepelna IMHMMIAH3€, MOJENIb KHUCTH YEJIOBEKa U
KUCTH LIAMIIaH3€, MOJIEJIA TOPCA NPEAKOB YEIIOBEKA.

Jlabopatopnas pa6ora «l3yueHue 0OCOOEHHOCTEH CTPOEHHUS CKeJleTa
YEJIOBEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

IIpakTuyeckas padora «l3yuyeHne OKOJIOTMYECKMX  aJanTanui
YEJIOBEKAY.

Tema 6. JDkoylorusi — HayKa 0 B3aMMOOTHOUICHUSIX OPraHM3MOB M
HAJOPraHU3MEHHBIX CUCTEM C OKpPYKalollen cpeaoi

3apoxxneHne u pasBuTue dkojorud B Tpyaax A. I'ymOombara, K. O.
Pynbe, H. A. CeBeprioa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazaenst u
3a1a4u 3KoJIoruu. CBS3b 3KOJIOTUU C IPYTUMH HAYKaMH.

Meroasl skosnoruu. [loneBbie HaOMOACHUS. DKCIEPUMEHTHI B AKOJOTHH:
npupoAHble M JabopaTopHble. MonaenupoBaHue B 3KOJIOTMU. MOHUTOPUHT
OKpY>KaroIel CpeIbl: JIOKAIbHBIN, perHOHAILHBIN U TJI00ATbHBIIH.

3HaueHUE DSKOJIOTMYECKUX 3HAHUM [JI1 YeJIOBEKa. OKOJOTHMYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3€M YENIOBEUECTBA C IPUPOa0i. POpMUpOBaHUE
3KOJIOTUYECKOM KYJIbTYPbI U 3KOJIOTHUYECKOW TPAMOTHOCTH HACEJICHUS.

JdemoncTpanuu

[Moptpetsr: A. I'ym6oapar, K. @. Pynbe, H. A. CeBeprios, 3. ['ekkensb, A.
Tencmu, B. H. Cykaués.

Tabmmiel 1 cxembl: «Pa3gensl skomorum», «MeTtoasl Kojorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOUIEN CPEIIBD».

JlabopaTtopnas  pabdora  «l3yuyeHHe  METOJOB  DKOJIOTMYECKHX
HUCCJICIOBAHUI.

Tema 7. Opranusmsl U cpeaa o0MTAHUSA

Okonornueckre  (GakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHUS.
Knaccudukanusa sxonorudeckux (HakTopoB: aOMOTHYECKUE, OUOTHYECKHE,
aHTpornorennsie. OO0IIMe 3aKOHOMEPHOCTH JEUCTBUS IKOJOTHUECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. IHnpenrens, 0. JIlubux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akropsl. CBer kak skosnorudeckuit dakrop. [leiicTtue
Pa3HBIX YYaCTKOB COJTHEYHOI'O CIIEKTPa Ha OPraHU3Mbl. JKOJIOTHYECKHE TPYIIIIbI



pacTeHHMII M JKMBOTHBIX O OTHOLICHHIO K cBeTy. CUTHaJbHAasi poOJib CBETA.
DOoTONEPUOAN3M.

Temneparypa kak skojornyeckuil (axrtop. JleiicTBue Temmeparypsl Ha
opranu3Mbl. [ToWKuUI0TEpMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. JBPUTEPMHbIEC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth Kak 3kosornueckuii daxrtop. Ilpucnocobnenus pacteHuil K
nojjepkanuio BogHoro Oananca. Kimaccudukanus pacTeHuil Mo OTHOIICHHUIO K
Bojie. [Ipucrnoco6nenus KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenpl oOUTaHUS OPraHW3MOB: BOJIHASI, HA3€MHO-BO3/1yIIIHAS, IOYBEHHAS,
MIyOWHHAs — TOJAMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DOU3NKO-XUMUYECKUE
OCOOEHHOCTH cpell 0OMTaHus OpraHu3MoB. lIpucrnocoOsieHus OpraHu3sMoB K
YKU3HU B Pa3HbIX Cpeaax.

buonornueckne putMbl. BHemHue u BHyTpeHHHE PUTMbI. CyTOUYHBIE U
roJinyHble pUTMBIL. [IprcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUM KU3HMU.

XKuznennsie Gopmbr opranusmoB. [loHsTHe o0 Ku3HEHHOU GdopMme.
KuzHeHnnsie QOpMBI  paCTEHMil: JEpeBbs, KYCTapHHUKH, KyCTapHHUYKH,
MHOT'OJICTHHE TpaBbl, OJIHOJETHHUE TpaBbl. JKU3HEHHBIE (OPMBI >KHUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a3pOoOHOHTHI. OCOOEHHOCTH CTpOEHUss M 00pasa
KU3ZHHU.

buotnueckue  dakTopbl. Buasl  OHOTHYECKMX  B3aUMOCHCTBHIA:
KOHKYPEHIUSI, XUIIHUYECTBO, cuMOM0O3 U ero Gopmel. [lapasutusm,
KOOMEepalus, MyTyalnu3M, KOMMEHCAIIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO).
Herpoduueckue B3ammopeiicTBus (Tormmueckue, dopudeckue, hadbpuyueckue).
3HaueHue OMOTHMYECKUX B3aUMOJECHCTBUN JUIsl CYIIECTBOBAHUS OPTaHU3MOB B
cpene ooutanus. [[puHINUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoncTpauun

Tabmuubr U cxembl: «OKkonorudeckue (GaxTopb», «CBETOBOM CHEKTPY,
«JKOJIOTUYECKHE  TPYNNbl  KUBOTHBIX MO  OTHOIIEHUIO K  CBETYY,
«TennokpoBHbIE KUBOTHBIEY, «XO0J0THOKPOBHBIE KUBOTHBIEY,
«Duznonoruueckue aganTaiuy >XKUBOTHBIX», «Cpelibl OOUTaHUSI OPTAaHU3MOBY,
«buonoruueckue putmb, «KuzHeHHole (GopMbl pacTeHmil», «Ku3HEHHBIC
(GbOpMBI KUBOTHBIX», «DKOCHCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro Jeca», «llenmu mnwuranus», «XumHU4YeCTBO», «llapazutuszm»,
«KonkypeHnuus», «Cumonosy», «Kommencannzmy.

O6opynoBanue: repbapun pacTeHU M JKUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSIHUIO PA3IMYHBIX JKOJIOTMYECKUX (PAKTOpOB, TrepOapuul CBETOIIOOUBBIX,
TEHEIIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBbIE, TEHENOOUBBIE U



TEHEBBIHOCIIUBbIE ~ KOMHATHBIE  pacTeHHs, repOapum U KOJUICKIUH
TEIUIOMIO0UBBIX, 3MMOCTOMKUX, MOPO30YCTOMYMBBIX PACTEHUH, Uyyesa MTHI] U
3Bepel, repOdapuu pacTeHHil, OTHOCAIIMXCS K rurpopuraM, kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYMI, KOJJIEKIIMH >XHUBOTHBIX,
0oOUTAIOIINX B Pa3HbIX Cpeliax, repOapuu U KOJJIEKIIMA PACTEHUM U KUBOTHBIX,
00J1aIal0IIMX YepTaMU MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM
KU3HU, TepOapUU U KOJUIEKIIUU PACTCHUHN U )KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX
¢dbopM, KOJUICKIIMM >KUBOTHBIX, yYAaCTBYIOIIMX B Pa3IWYHBIX OHOTHYECKHX
B3aUMOJECHCTBUSIX.

JlabopaTopHasi pabora «BrisiBIeHHE TPHUCIIOCOOJICHUIT OPraHU3MOB K
BIIUSIHUIO CBETa.

JlabopaTopHass padora «BbisiBIeHHE NPUCIIOCOOJIICHUII OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPB.

JlabopaTopHasi paGora «AHaTOMHYECKHE OCOOEHHOCTU pPACTECHUU U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rMsi BUAOB M NONMYJIANMUI

OKOJIOTUYECKUE  XApAaKTEPUCTUKU  mnomyjsauuu.  [lomymsamms — kak
ouosiornueckas cucteMa. Pojib HEOTHOPOAHOCTH Cpefibl, PU3MUECKUX OaphepoB
U O0coOeHHOCTe OuoNoruu BUIOB B (OPMUPOBAHMM MPOCTPAHCTBEHHOM
CTPYKTypbl TonyJisiiiuii. OCHOBHBIE MOKAa3aTEIW MOMYJSAIHUU: YHUCICHHOCTD,
IJIOTHOCTh, BO3pacTHas M IMOJIOBas CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPAIIHS.

JKojorudeckass  CTpykrypa  nonynsuuv.  OIleHKa  4YHCJIEHHOCTH
nonyJisiiuu. JlnHaMuKa MOonyJisiuy U €€ perysanus. buoTuueckuil moTeHunal
nonyysiquu.  MojenupoBaHue JAWMHaAMUKU — nonyiasuud.  KpuBele  pocra
YUCJIEHHOCTH Tomynsiuu. KpuBble BbDKUBaHUS. Perynsdmnus 4YMCICHHOCTH
NOMyJISIIIUA: posib (AKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IUJIOTHOCTH.
DKOJIOTMYECKUE cTpaTeruu BUaoB (r- u K-crparerun).

[Tonsitue 00 sKonornueckoi Humie Buaa. Mectoobutanue. MuHoromepHas
Mozenb dKkonornyeckor Humu Jx.M. XarunHcona. Pa3mepbl 3K0J0rndeckoun
Huiy. [loTeHnnanbHas U peain30BaHHAs HUIIU.

Bupa kak cucrema nomysanuil. Apeansl BUAOB. BUIBI U UX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUS M MUTpalluil KUBOTHBIX. buonoruueckue
WHBA3UU Yy>KEPOJHBIX BUIOB.

JdemoncTpanuu

[Toptper: Ix. M. XaT4ynHCOH.



Tabmuubl U cXeMbl: «DKOJIOTMYECKUE XAPAKTEPUCTUKU TMOIMYIISIIUN,
«IIpocTpaHCcTBeHHass CTPYKTypa MOMyJisanuu», «Bo3pacTHble mHpamMuisI
nomysaium», «CKOPOCTh 3acelieHHs] TIOBEPXHOCTH 3eMJIM  Pa3IuYHBIMA
opranuzMaMmn», «Mojeib 3xkosiorndeckor Hummu [x. M. XatunHconay.

O6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JladbopaTopuass pabora «lIpucnocobnmeHusi ceMsH pacTeHHl K
pacceneHuIoy.

Tema 9. Jkosnorust coodmecTB. IKOIOrH4eCKHe CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsizu Mexmy
OopraHu3MaMu B OMOIICHO3E.

DxocucreMa kak oTkpbiTas cucrema (A. [x. Tencnu). OyHKIIMOHATBHBIE
OJIOKM OpraHU3MOB B OSKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIyIECHTHI.
Tpoduueckne ypoBHu. Tpoduueckue menu u ceth. AOHOTHUECKHE OJIOKU
skocucteM. [louBBI W WIIBI B 3KOCHCTeMaX. KpyroBopoT BemeCTB M IOTOK
SHEPTHUH B YKOCHCTEME.

OcHOBHBIE  TIOKa3aTeNM JKOCUCTEMBI. buoMacca ©  MPOIYKIIHS.
DKOJIOTUYECKHE MUPAMUIBI UhCel, OMOMACChl U SHEPTHH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu.
HampaBnennbie 3aKk0HOMEpPHBIE CMEHBI COO0IIECTB — cyKieccud. [lepBudnbIe U
BTOPUYHBIE CYKIIECCHM W WX NPHYUHBI. AHTPOTNOTEHHBIE BO3JICUCTBHUS Ha
cykueccuu. Kimmakcnoe cooOmiectBo. buopasHooOpaswe u  mojgHOTa
KpyTrOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoanbie SKOCUCTEMBI. DKocucmembl 03€p U peKk. IKocucmemvl Mopeu
U oKeanos. Ikocucmemvl myHOp, 1€c08, cmenell, NyCmbolHb.

AHTpPOIIOTeHHBIE YKOCHCTEMBI. ArposKkocucTeMa. ArpoueHos. Pazmuuus
MEXTy aHTPOIIOTCHHBIMH U TTPUPOTHBIMH SKOCHCTEMaMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodkocucTeM. ['opoackas
dnopa u dayna. Cunantponmsanus ropojickoi ¢dayusl. buomornmueckoe u
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHuUs OCHOBHBIX B3aUMOJICHCTBUI
OpraHu3MoB B J3Kocuctemax. Porv xkackaonoeo sghgpexma u  6udos-
20UPuUKamopos (Kirouesvix 6u008) 8 yuxkyuonuposanuu sxocucmem. Ilepenoc
PHEPIrUM U BEHIECTB MEXKIY CMEXKHBIMH HKOCHUCTEMaMHU. Y CTOMYHMBOCTH
OpraHU3MOB, TIONMYJSAIMA ¢ OSKOCHCTEM B YCIOBUSAX CCTCCTBEHHBIX U
AHTPOIIOT€HHBIX BO3JICHCTBHIL.

Mexanuzmbl  6030eticmeus  3a2pA3HEeHUli  pA3HblX — MUN08  Ha
CcyOOpP2aHUZMEHHOM,  OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbL  JKOJIO2UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20



8030eticmeusi. MeTo0JI0Tusl MOHUTOPUHIAa €CTECTBEHHBIX W AHTPOIIOT€HHBIX
HKOCHCTEM.

JdemoncTpauun

[Toptpet: A. JIxk. Tencnu.

Tabmuubr u  cxembl: «CTpykTypa  OHOLIEHO3a», «IKOocHCTeMa
MIMPOKOJIUCTBEHHOTO aecay, «Dxocucrema XBOWHOTO jecay,
«DyHKIMOHATBHBIE TPYIIBI OPraHW3MOB B JKocucTteMe», «KpyroBopor
BEIIECTB B OdKocuctemey», «llemn murtanus (macrOumiHas, ACTPUTHAA)Y,
«IJKoJoruyecKkas nupamuia yucenn», «IKoJOoTHuYecKas mupaMuia OMoMacch»,
«Dxomornyeckas mupamuiaa dHeprun», «OOpazoBanue Oomortay, «llepBuunHas
cykmeccus», «BoccTtaHoBneHue neca mocie moxkapay, «IKOCHCTeMa 03epay,
«ArporieHo3», «KpyroBopor BemeCTB M TOTOK JHEPTUU B arpoIleHO3e»,
«IIpumeps! ypboskocucTem».

OOGopynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dYyuesa
NTHUI] ¥ 3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHHUH, aKBAPUYM
KaK MOJIETTh IKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo0oIKOCUCTEMBI.

JladbopaTopHasi padora «/3ydeHue pazHOOOpa3vs MEJIKUX MMOYBEHHBIX
YWICHHCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKekypeust «ODKCKypcusi B THIWYHBIA Owuoreoneno3 (B ayOpaBy,
Oepe3HsIK, eNbHUK, HA CYXOI0JIbHBIN UM TOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

IKCKYypcusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha TOJIE WU B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmierianerapHas 00oyiouka 3eMiu, IJi€ CYIIECTBYET WIIU
CyIlIECTBOBaJIa JKM3Hb. Pa3BuTHe mpencTaBieHuii o Ouocdepe B Tpyaax O.
3tocca. Yuenue B. W. Bepuanckoro o 6mochepe. Obnactu 6uochepbl u e
coctaB. JKuBoe BenecTBo Ouocdeps! U ero QyHKIIHH.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl Ouocdepsl. OcobeHHOCTH Ouocheps
KaKk Trja00aJibHOM »KOocHCTeMbl. JluHaMHuueckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB ¥ OHOr€OXMMUYECKHE UHUKIBI (yrjiepona, a3oTa).
PurmMudHOCTS siBIICHHM B OHMocdepe.

3oHansHOCTH Ouochepsl. [lonsitue o 6uome. OCHOBHBIE OMOMBI CYIIIU:
TYyHJpa, XBOWHBIC Jieca, CMENIaHHbIE W IIMPOKOJIUCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, IMyCTHIHHU, TPOTIMYECKHUE JIeca, BEICOKOTOPh. Kiumat, pacTuTenbHBIN
Y )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa ¥ (QYHKIUS JKMBBIX CHCTEM, OIIEHKa UX PECYpCHOTO
noTeHuana u 6uochepHbIx GyHKIUH.



JdeMoHcTpanuu

[Toptpetsl: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsl 3emuan», «KpyroBopot azora B mpupoae»,
«KpyroBopoT yriaepona B npupoae», «KpyroBopor kuciopoaa B HPHUPOIE»,
«KpyroBopoT BojibI B ipupojie», «OcHOBHBIE OMOMBI cylmny», «KinuMarnyeckue
rnosica 3emMimn, «TyHmgpar, «Taiiray, «CMemaHHbIN JIECH,
«1IMpOKOIMCTBEHHBIN JIECY, «Crenby, «CaBaHHay, «ITycThIH,
«Tponmueckuit necy.

O6opynoBanue: TepOapur pacTeHUW pa3HbBIX OHOMOB, KOJUICKIIUU
YKUBOTHBIX.

Tema 11. HestoBek M OKpyxKAOLIAS Cpea

DKOJIOTUYECKUE KPU3UCHI M UX NpUYHMHBbL. Bo3nelicTBue 4YenoBeka Ha
ouochepy. 3arpsizHeHHe BO3AYIIHOM cpenbl. OXxpaHa Bo3ayxa. 3arpsi3HEHHE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue noussl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne kauMmara.

AHTpPOIIOT€HHOE BO3JICMCTBUE HA PACTUTENbHBIN M JKUBOTHBIA MHP.
OxpaHa pacTUTEIBHOTO U KUBOTHOrO mMupa. OCHOBHBIE NMPUHLMUIBI OXPAHBI
npuponbl. Kpacueie kuuru. Oco0o oxpaHsieMble NPUPOAHBIE TEPPUTOPUU
(OOIIT). borannueckue cajibl ¥ 300JIOTUYECKUE TAPKHU.

OCHOBHbBIE MPUHIUIIBI YCTOMUYUBOTO PA3BUTHUS YEJIOBEUECTBA U MPUPOJIBI.
PanmonanbHOe  MPUPOJONOIB30BAHME W COXPaHEHHE  OHOJIOTMYECKOro
pazHooOpa3us 3emuin. OOIIME 3aKOHOMEPHOCTHU TIO00ATBHBIX AKOJOTHUECKUX
Kpu3ucoB. (OCOOCHHOCTH COBPEMEHHOIO KpU3UCA U €ro  BEpPOATHbBIC
MOCJIECTBUSL.

Pa3zBuTne METOAOB MOHUTOPHMHIA Pa3BUTHS OINACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemnvle ucciedo8anusi nepexooa K pecypcocbepezaroweri u
KOHKYDEeHmOCnocoonou  snwepeemuxe.  buonoeuueckoe  pasnoobpaszue  u
buopecypcuvl. Hayuonanvnvle ungopmayuonnvie cucmemvl, odecneuugaroujue
docmyn K uHgopmayuu no cOCMOSHUIO OMOEIbHbIX BUO08 U IKOCUCHEM.
OcHogbl  dKOpeabunumayuu  dKocucmem U cnocobos  060pvoOLL ¢
ouonospescoenuamu. Pekoncmpykyusi MOpCKUX u HA3eMHBIX IKOCUCTIEM.

JdemoncTpanuu

Tabmuubr ©  cxeMbl: «3arpsis3HeHHE aTMocdepbl», «3arpsi3HEHue
ruapocdepb», «3arps3HeHue MnouBbl», «IlapHukoBbii 3ddexT», «Ocobo
OXpaHsieMble IPUPOHBIE TEPPUTOPUNY, «MoOJIeTH yIPaBIIEMOTO0 MUPAY.

Ob6opynoBanue: ¢Gororpaduu OXpaHsIEMBbIX pacTeHU M >KMBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pEervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPEJHEI'O OBLHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOCHUS
00yYaroImMUMHUCI TPOrpaMM CpPEJHEro oO0Iero o0pa30oBaHUs: JTUYHOCTHBIE,
METANPEAMETHBIE U TPEMETHBIE.

B cTpykType JMYHOCTHBIX pE3YyJbTaTOB OCBOCHHUS MPOTrPaMMbl IO
OMOJIOTUY BBIICNICHBI CIIEIYIONINE COCTABISIONINE: OCO3HAHNE 00YyYaroNUMUCS
POCCHUICKOM TpakKAaHCKONW MJACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTU M CaMOOTMPEICIICHUIO, Haluyue Momusayuyu K OoOy4EHUIO
OHMOJIOTHH, YelleHanpasieHHoe pa3eumue BHYTPEHHUX YOeXKICHUIN TUIHOCTH Ha
OCHOBE KIJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAMIUN  Pa3BUTHUA
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O00YYaIOIINXCS
PYKOBOJACTBOBATbCSI B CBOEH  JEATEIBHOCTA  LEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMH, TPHUCYIIUMU CUCTEME OMOJIOTHYECKOTO OOpa30BaHUS, HAludue
NPAaBoCO3HAHUs DKOJOTHYECKON KYJIbTYpPbl, CHOCOOHOCMU CMAsums 1IN WU
CTPOUTH KU3HECHHBIE TIJIAHBI.

JInyHOCTHBIE ~ pe3yJbTaThl OCBOCHMS MPOTPaMMbl 1O  OHOJIOTHUU
JOCTUTAIOTCSI B €IMHCTBE YYEOHOM M BOCIHUTATEIBHOM AESATEILHOCTH B
COOTBETCTBUM C  TPAOULUHUOHHBIMA POCCUHCKUMHU  COLMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU, TPUHSTHIMH B
o0lllecTBE MpaBWIaMU U HOPMaMu TMOBEACHUS M CIOCOOCTBYIOT MpoileccaM
CaMOITO3HAaHUSl, CAaMOBOCIIUTAHUSI W CaMOPA3BUTHS, PA3BUTHUS BHYTPEHHEU
MO3ULNU JTUYHOCTH, NATPUOTHU3MA U YBAKEHHUS K 3aKOHY W IPABOINOPAIKY,
YeJIOBEKY TpyJla U CTaplieMy MOKOJICHHUIO0, B3aUMHOTO YBa)K€HUSI, OEPEKHOTO
OTHOUIEHUSI K KYJBTYPHOMY HACIEIUI0 W TPAJULMSIM MHOTOHAIMOHAIBHOTO
Hapogaa Pocculickon @enepanuu, Npupoae U OKPYKAIOLIEH Cpeae.

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHUs YueOHOro mnpeamera «buosorus»
JOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTH W CIOCOOHOCTh  OOydYarommxcs
PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHON BHYTPEHHEH MO3UIUEH JHUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEXKIACHU,
COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO  OOIIecTBa,
pacliipeHue >KU3HEHHOTO OIbITa W ONbITa JESITEIbHOCTH B IMPOILECcCe
peain3ali OCHOBHBIX HAINPABJICHHUN BOCIHUTATEIBHOW JEATEIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS:



c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLIMU  OOydHaromerocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJieHa POCCUNUCKOT0 OOIIeCTBa;

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX MpaB U OOSI3aHHOCTEH, yBaKeHUE
3aKOHA W IIPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MESITEIBHOCTH MPH CO3IAHUU
y4€OHBIX MTPOEKTOB, PEIICHUH YYECOHBIX U MO3HABATENIBHBIX 3a/1a4, BHIMOJIHEHUN
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpPEACNATh COOCTBEHHYIO TO3HUIIMI0 IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSCHATD €€;

YMEHUE YUUTHIBATh B CBOUX JICUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HbIMU YOEKJICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU
Y COLHAIBHBIM IOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B IMPOLIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIEIOBATEIILCKUX 3a/1ady, YBaXKUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/IePKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaX JaHCKOU WJIECHTUYHOCTH,
MaTPUOTH3Ma, YBAXKECHUS K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH IEpE]
Poaunoii, ropnoctu 3a CBOM KpaW, CBOK PoavHYy, CBOM SA3BIK U KYJBTYDY,
IIPOILJIOE U HACTOALIEE MHOIMOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K TMPUPOJHOMY HACICAWI0 W NaMITHUKAM
IIPUPOABI, JOCTMKEHUsIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,
TPYZE;

CIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHE U
pa3BuUTHE OMOJOTHM, MOHUMAHUS 3HAYEHUS] OUOJOTUU B TMO3HAHUU 3aKOHOB
MPUPOBI, B ’KU3HU YEIOBEKA M COBPEMEHHOT'O 00IIECTBa;

uzeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIIyXEHHUI0 M 3amuTe OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITOCOOHOCTh OIICHUBATh CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HaHME JIUYHOTO BKJIAJa B TOCTPOSHUE YCTOMYHBOTO OYAYIIEro;



OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO IIPUHATHUS LIEHHOCTEU CEMEUHOMN KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccun;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, 0OIIECTBEHHBIX OTHOIICHU;

NOHMMAaHUE 3MOLIMOHAJIBHOIO BO3JAEHCTBUA JKUBOW MPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHHUIO B Pa3HBIX BHAAX MCKYCCTBA, CTPEMIICHUE
IPOSBIIATH KAUECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢pusuyeckoro BocnuTaHus, GOPMHUPOBAHHUSA KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0J1arONOJyYHUs:

NOHUMaHUE W peaju3alus 3I0pOBOTO0 M 0€30macHOro obpasza KU3HU
(3mopoBoe  mHUTaHWE, COONIOACHUME TUTMEHWYECKUX TMpaBUiI U HOPM,
cOQJIaHCUPOBAHHBIM PEXHUM 3aHATUH M OTHAbIXa, pPEryJsipHas (usndeckas
aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILIEHUS K
cOOCTBEHHOMY (DU3MYECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMaHUE LEHHOCTU MpaBUJ HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CHUTYyalMsX, YTPOXKAIOLIUX 3J0POBbI0 M KU3HU
JIFOEH;

OCO3HAHHWE  TMOCIEACTBUA W  HEOPUATHA  BPEOHBIX  IMPUBBIYEK
(ynoTtpeOieHus alnKorosisi, HAPKOTUKOB, KypEeHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYIOJII00HE;

TOTOBHOCTh K AaKTHBHOM JAESATEIBHOCTU TEXHOJIOTMYECKOW M COLMAIbHOMN
HaIpPaBJIEHHOCTH, CIIOCOOHOCTD MHULUAPOBATH, IJIaHUPOBATH U
CaMOCTOATEIbHO BBINOJIHAT TAKYIO JEATEIbHOCTD;

UHTEPEC K pa3IudHbiM chepaM MpodecCHOHAIBHON JesSTEIbHOCTH,
yMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp OyayIiei npodeccuu U peain30BbIBATh
cOOCTBEHHbIE KU3HEHHbIE TUIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30oBaHHUIO W CcamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

9KOJIOTMYECKU II€IeCO00pa3HOe OTHOLIEHUE K MPHUPOAE KaK HUCTOUYHHUKY
YKU3HU Ha 3eMJle, OCHOBE €€ CyLIECTBOBAHUS;

MOBBIIIEHUE YPOBHS AKOJIOIMUYECKON KyJIbTypbl: MPUOOpPETEHHE OIbITa
IUIAHUPOBAHUS TOCTYIIKOB M OLEHKM HX BO3MOXHBIX [MOCIEACTBANM s
OKPY’KarOIIEU CPEBI;



OCO3HaHMe riI00aJTbHOTO XapaKTepa HKOJIOTHUYECKUX MPoOJieM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble NMPU HU3YyYEHUU OHOJOTUU
3HAHUS U YMEHHS TPHU pEHIeHUH MpoOJeM, CBS3aHHBIX C PalMOHATHHBIM
IPUPOAOIOIb30BaHUEM (COONIOJIEHUE TpaBWJl TOBEACHUS B  IPHUPOJE,
HaIlPaBJICHHBIX Ha COXpaHEHHWE PaBHOBECUS B JKOCHCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, OHOCPEPHI);

AKTUBHO€ HENPUATHE JCUCTBUH, NPUHOCAIIUX BpEd OKpPYXKaOUIEH
IPUPOIHON CpeJie, YMEHUE MPOrHO3UPOBATh HEOIArONpUITHBIE KOJIOTUUECKHE
MOCJICICTBUS MPEANPUHUMAEMBIX JIEUCTBUHN U MIPEAOTBpAIIATh UX;

HaJU4Yue Pa3BUTOrO HKOJOTUYECKOTO  MBIIIICHUS, HKOJOTHYECKOM
KYJbTYpPbl, OIbITA JIEATEIIBHOCTH HKOJOTHMYECKON HAaNpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSA UMU B IMO3HABATEIbHOW, KOMMYHHKAaTUBHON U COLIMAIBHOM
MpaKkTUKe, TOTOBHOCTM K Y4YacTHMIO B TMPAKTUYECKOHW  JeATEITbHOCTU
AKOJIOTMYECKOM HAIMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU M OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JIUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIEr0 OCO3HAHHUIO CBOETO MECTa B MOJIMKYJbTYPHOM
MUPE;

COBEPUIECHCTBOBAHUE SI3bIKOBOM M UWTATENIbCKON KYJBTYPbl KaK Cpe/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U NMO3HAHUS MUPA;

NOHUMaHHWe crnenuuku OWONOTUM KakK HAayKd, OCO3HaHUS €€ poiu B
dbopMHUpPOBAHNY PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU I[E€I0CTHOTO
IpEe/ICTaBlIeHUs 00 OKpYKaloUIEM MUPE KaK O €AMHCTBE MPUPOJbI, YETIOBEKA U
o0111ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHudu mpodiieM
COXpPaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJII COBPEMEHHOW ITUBUIIM3AINN:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHsS MEIUIIMHBI, CO3/IaHHE TEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECYpCHBbIE MPOOIEMBI  Pa3BUTHUS
YeJI0BEYECTBA, MOUCKA MYTEH BHIXO/a U3 TJIO0ATBHBIX AKOJOTUUECKUX MPOOIieM
U oOecrmedyeHuss Tmiepexoda K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATIHLHOMY
UCIIOJIb30BAHUIO MPUPOJTHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OHOJOTHMYECKUX 3HAHUUW B LEJIAX
MOBBINICHUS OOIIEH KYyJIbTyphbl, €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAIBHOW  TIPaMOTHOCTH  OOydYarouuxcs,
dbopMupyemMoil mpu U3y4eHur OUOJIOTHH;



IIOHUMaHWE  CYIIHOCTH  METOJOB  IO3HAHMs, MWCIHOJB3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCHOJb30BATh MOJydYaeMble 3HAHMS IS
aHaIu3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIET0 MUPA M MPOUCXOIAIINX B HEM
U3MEHEHUH, yMEHHE JieJaTh 000OCHOBAHHBIE 3aKJIIOUEHUS Ha OCHOBE HAYyYHBIX
(aKkTOB ¥ UMEIOLIUXCSI JAHHBIX C LIEJIbI0 TOJIYUYEHHS T0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENBHO KCIOIb30BAaTh OMOJOTUYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYalUX;

OCO3HAaHME LICHHOCTH HAy4YHOM JESATEIbHOCTH, TOTOBHOCTh OCYILECTBIIAThH
IIPOEKTHYIO U UCCIIENOBATENBLCKYIO NEATEIbHOCTD HUHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEephIBHOMY OOpa30BAHHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IOJIYYEHUIO HOBBIX 3HaHWI MO OMOJIOTHU B
COOTBETCTBHHM C )KU3HEHHBIMH ITIOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble  pe3yJibTaThl ~ OCBOEHUSI  Y4eOHOro  MpeameTa
«buosorus» BKIIOYAIOT: 3HAYUMble 11 (OPMHUPOBAHUS MHUPOBO33PEHUS
oOydJaronmmxcsi  MEXKIUCIUIUTMHAPHBIE  (MEXKIPEAMETHBIC)  OOIICHAYYHBIC
MOHSATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpA W CHEIUDUKY
METOJIOB TIO3HAHHUS, HCIOJb3YEeMbIX B ECTECTBEHHBIX Haykax (BEIIECTBO,
SHEpPrusd, SIBICHHE, MPOLECC, CUCTEMa, Hay4HbId (akT, MPUHIMUI, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHHE, HAOIOJECHHE, H3MEpPEHHE,
KCIEPUMEHT M Jpyrue);  yHHUBEpCalbHble  y4yeOHble  JeicTBUA
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIC, pETrYJSTUBHbBIE), OOECIEeYNBAIOIINE
dbopmupoBaHre (PYHKIIMOHATILHOM T'PaMOTHOCTH M COLIMAILHOM KOMIIETEHLUU
o0Oydaromuxcs;  CIOCOOHOCTh ~ OOYYarOIIMUXCS  HCIOJb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEpCAJIbHbBIC
y4eOHbIe IeWCTBUS B IO3HABATEIBLHON U COIMATBHOM MPAKTHKE.

B pesynbrare wu3yueHus OHOJIIOTMM Ha YpOBHE CpEAHEro OOLIEro
oOpazoBanust y oOywaromierocss OyayT c(hOpMHUPOBAHBI MO3HABATEIbHbIC
yHUBEpCAJIbHbIC Y4YeOHBIE JCHCTBUSA, KOMMYHUKATUBHBIC YHHBEPCAIbHbBIE
y4yeOHble JEUCTBUS, PETyJSITUBHBIE YHHUBEpCalbHblE YyueOHbIE JIEHCTBHUS,
COBMECTHAs JAESTENbHOCTb.

MeranpeaMeTHbIE pe3yiabTaThl OCBOEHHUS MPOrPaMMBI CPEAHErO OOIIEro
o0Opa30BaHMsl TOJIKHBI OTPAXKATh:

OBiageHue  yHHMBepCAJbHBIMH  Y4eOHBIMH  NO3HABATEJIbHBIMU
AefiCTBUSIMM:

1) 6a30Bble JJOrHYecKue JeHCTBHUS:



CaMOCTOATENbHO  (OopMyNIHUpOBaTh U  aKTyaJlIM3UPOBATh  MPoOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHUHM 3HAHWM MPHUEMBI JIOTHUYECKOTO MBIIIJICHUS
(aHanmu3a, cWHTE3a, CpaBHEHWs], KiaccUUKaIu, 0000IIeHHs), pacKphIBATh
CMBIC]T OHMOJIOTMUECKHX TOHATUH (BBIIEIATh HMX XapakTEpHbIe MPHU3HAKH,
yCTaHABJIMBATh CBS3H C IPYTUMH MTOHATUSIMH);

OTIpENeNATh e NeATeTLHOCTH, 3a/iaBas IMapaMeTphl M KPUTEPUU HX
JOCTIKEHUS, COOTHOCHUTH PE3yJbTaThl JACSITEIBHOCTH C TOCTaBICHHBIMU
HEJSIMU;

UCIIOJIb30BaTh OWOJIOTUYECKHE TOHATUSA Il OOBbsICHEHUs (HaKTOB U
SIBJIEHUM KUBOW MIPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIYKTUBHBIC, IEIyKTUBHBIC, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PAaCCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

NPUMEHSATh  CXEMHO-MOJCNbHBIC  CpPeACTBA IS TIPEICTaBICHUS
CYIIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TakkKe [MPOTHUBOPEYMI PA3HOTO POJA, BBISBICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIONTUXCS
MaTepPHUAIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITEIIBHOCTh, OIIEHUBATh COOTBETCTBUE
PE3yIbTATOB MEJISIM, OIICHUBATh PUCKHU MOCIICICTBHIA JIEATEILHOCTH;

KOOPJIMHUPOBATh ¥ BBINOJHATH pabOTy B YCIOBHIX PEaTbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TIPYU PEUICHUU )KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe McCCIIeI0BATEIbCKUE 1eHCTBUA:

BJIAJCTh  HAaBBIKAMH  y4€OHO-WCCIICIOBATEIHCKOH W TPOSKTHOU
NESTENHbHOCTH, HABBIKAMH  pa3pelieHus MpoOJeM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOATEILHOMY TMOMCKY METOJOB pPEHICHUS! MPaKTUYECKUX
3aJ1a4, MPUMEHCHHIO PAa3IMYHBIX METOOB MO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBIC BHJBI JCATEIHHOCTH IO TMOJYYECHUIO HOBOTO
3HAHWS, €r0 HMHTEPIpETaIui, MPeoOpa3oBaHUI0O M MPUMEHEHUI0 B y4EeOHBIX
CUTYaIMsIX, B TOM YHCIIE IPHU CO3/IaHUU YUEOHBIX U COIUATBHBIX IIPOEKTOB;

dbopMHpOBaT,  HAYYHBIM  THI  MBIINIICHUSA,  BIAAETh  HAyYHOU
TEPMHUHOJIOTHEH, KITFOUEBBIMH ITOHATHUSIMH U METOJaMU;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3a/adyl B 00pa30BaTEIBHOU
NESTENBHOCTU U KU3HEHHBIX CUTYaIUsX;



BBISIBJISITh TPUYUHHO-CIIEJICTBEHHBIE CBS3M U aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ pelIeHUsl, HaXOIUTh apryMEHTHI JJsl JI0Ka3aTeIbCTBa
CBOMX YTBEpKICHUH, 337aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJI€ PEIICHHs 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OIEHMBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX yCIIOBHSX;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITH LEJICHAIIPABICHHBIN MOUCK MEpPEeHoca CPeCTB U CrocoO0B
NENCTBUSA B MPOPECCUOHAIBHYIO CPEAY;

yMETh MEePEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 00JIacTH
KHU3HEACSITETLHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEH, MPEIJIaraTb OPUTMHAIIBHBIE TIOJIXO0/IbI ¥ PEIICHNUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

3) paGora ¢ uHpopmManmei:

OpUEHTHPOBAThCS B PA3IMYHBIX MCTOYHUKAX WHMopmaruu (TeKcTe
y4eOHOTO MOCOOMs, HAy4HO-TIOMYJSIPHOM  JHTEepaType, OHOIOTHYECKUX
CIIOBapsiX W CHpPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax HaHHBIX, B WHTepHeTe),
aHAJIM3UPOBaTh WH(GOPMAILIMIO PA3IUYHBIX BHUIOB W (OPM IMpeACTaBICHHUS,
KPUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(dbopMyIMpOBATH 3aIIPOCH] U IPUMEHSThH PA3IUYHbIC METOABI IIPU MTOUCKE U
oTOope Ouojoruyeckol HHQPOpMaIMK, HEOOXOAUMOM JUIsl  BBINOJHEHUS
y4eOHBIX 3aj1ay;

npHOOpEeTaTh OMBIT MCTOIB30BAHMS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY AaKTUBHOTO  MCIOJb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMAJIbHYIO (OpMy MpeAcTaBICHUS
ouonorndyeckoit uHpopMmaru (cxeMmbl, TpaduKu, JAHArpaMMBbl, TaOJIUIIBI,
PUCYHKH U APYTOE);

UCTIONb30BaTh HAyYHBIM S3BIK B KauecTBE CpeAcTBa mpu padboTe ¢
Oononornyeckod MHPOPMALME: NPUMEHATh XUMHUYECKHE, (PU3NYECKHE U
MaTEeMaTUYECKUE 3HAKU M CUMBOJIBI, (hOPMYJIIbI, a00peBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh M MPEeOoOpa3oBBIBaTh  3HAKOBO-CUMBOJUYECKHE  CPEICTBA
HATJISTHOCTH;

BJa/JIeTh  HaBBIKAMHU  pAcClO3HABaHUS W 3alIUTHl  WH(OpPMAIUH,
nHGOPMAITMOHHON O€30MTaCHOCTH JTUYHOCTH.

OgyaieHNe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1eCTBUSIMH

1) oOmenme:



OCYLIECTBJISAITh KOMMYHHUKallUM BO BCeX cdepax KHU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJOre WM JUCKYCCHUHU IO CYIIECTBY OOCYKIA€MOH TEMBI
(yMeHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCUTEIBHO
BBITIOJTHEHUS TIPEjIaraeMoil 3aJ1auu, YYUTHIBATh UHTEPECHI U COIIACOBAHHOCTH
MO3UIUN APYTUX YYACTHUKOB JUAIIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHBbIE CPENCTBA OOIIEHUSA, NMOHUMAaTh 3HAYEHHE
COIIMAJTILHBIX 3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOH(MIUKTHBIX CUTYyallui,
YMETh CMSITYaTh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOICHCTBUS, TOHUMATh
HAMEpEHHsSI JAPYTuX JIIOAEH, TMPOSBIATh YBAXXUTEIBHOE OTHOLICHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (HopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO W JOTUYHO M3JIATaTh CBOIO TOUKY 3PEHUSA C HUCHOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecCTHAasl 1eATeJIbHOCTh:

IIOHUMAaTb W HWCHOJIB30BaTb  IPEUMYLIECTBA  KOMAaHAHOW M
WHIAUBUIYaIbHOH pabOThl TpU  pEHIeHUH OHOJIOTMYECKOW MpOOIEeMBI,
000CHOBBIBaTh HE0OX0IUMOCTh MIPUMEHEHUS IPYIIOBBIX bopm
B3aMMOJICHCTBHS MPU PEIICHUH YUeOHOM 3a/1au;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JEUCTBUU C YyUETOM OOIIUX
VHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJICHA KOJUIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JEUCTBUA II0 €€ IOCTHKEHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacupenensiaTh poiaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYKIaTh pPE3yJIbTaThbl
COBMECTHOU paboTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJAJa M KAXKJOrO0 YYaCTHHMKAa KOMaHJbl B
oO1ui pe3ysbTat Mo pa3pabOoTaHHBIM KPUTEPUSIM;

MpeyiaraTb HOBBIE MPOEKTHI, OLEHHMBATh HACU C TO3WIMA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh IMO3UTHBHOE CTPATETHUYECKOE TMOBEAEHUE B Pa3JIMYHBIX
CUTYaIlUsX, IPOSIBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJjajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU J1eHCTBUSIMHU:

1) camoopranuszauus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS [Is BBIABICHUS TPOOIEM U HX
pelieHus B )KM3HEHHBIX U YYEOHBIX CUTYaIUX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMUECKMX 3HAHUW II€JIEBbIE M CMBICIOBbBIE
YCTaHOBKH B CBOUX JICWCTBHSX U IMOCTYNKAX MO OTHOIIEHUIO K KUBOU IIPUPOJE,
CBOEMY 3JI0POBBIO U 3[IOPOBBIO OKPYKAIOIIHNX;



CaMOCTOATENIBHO  OCYIIECTBJIATh  IIO3HABATEIIBHYIO  JEATEIBHOCTD,
BBISIBJISITh MPOOJIEMBbI, CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4M B
00pa30BaTENbHOMN IEATEIbHOCTH U )KU3HEHHBIX CUTYaIUX;

CaMOCTOATEJIBHO COCTaBJIATh IUIAH pPEHIEHUs NOpoOieMbl € y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

paclMpATh  paMKHd ~ y4eOHOro NpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHUH;

JenaTh  OCO3HAaHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW SPYIUIMH B
pa3HbIX O00NACTAX 3HAHWI, MOCTOSHHO MOBBIIATH CBOM OOpa30BAaTENbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIAJIeTh HAaBBbIKAMHU IIO3HABATENbHOW pPEQIIEKCMM KaK OCO3HAHUs
COBEPILAEMBIX JEUCTBUI M MBICIUTENBHBIX MPOLIECCOB, HUX PE3YJIbTATOB U
OCHOBaHUH, UCIIOJIB30BaTh NMPUEMBI pedIEKCUU ISl OLICHKH CUTYalllu, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OLIEHHUBAThb PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHUKEHMUIO;

OPUHUMAaTh MOTHBBI W apryMEHThl JPYTrMX [pPU aHAJIU3€ PE3YJbTATOB
NEATENBHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

IPUHUMATh Ce0sl, MIOHMMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI W apryMEHThl JPYTMX [pPU aHAJIU3€ PE3YJIbTATOB
NEATENBHOCTH;

NPU3HABATH CBOE MPaBO U MPABO APYIUX HA OIIHUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJ0BEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3yabTaThl OCBOSHHUS COJEPKAHHMS YUeOHOTO IpeaMeTa
«buomorusiy Ha yriyOJI€HHOM ypOBHE OPHEHTHUPOBAHBI Ha OOECICUCHHE
npodunbHOoro  oOydeHuss oOydaromuxcs Ouwonmornu. OHU  BKITIOYAIOT:
cnerduIecKkue s OMOIOTHH HAyYHbIC 3HAHUS, YMEHHS M CTIOCOOBI JCHCTBHIA
10 OCBOCHHWIO, WHTEPHpPETallMK © MNpeoOpa30BaHWIO 3HAHWUW, BHUIBI



JEATEIbHOCTH IO TOJIYYEHUIO HOBBIX 3HAHUN U UX NMPUMEHEHUIO B PA3IUYHBIX
y4eOHBIX, a TaKXK€ B pEATbHBIX IKU3HEHHBIX cuTyanusx. IIpenmeTHbie
pe3yJbTaThl MIPEJCTABIICHBI MO TOJaM U3yUEHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 10
Kacce NOJKHBI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJOTUH B CHUCTEME
€CTECTBEHHBIX HAYK, B (JOPMUPOBAHUYN €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHWM 3aKOHOB TMPHUPOJBI ¥ pEIIeHWH TMpoOJieM parmoOHAIBHOTO
IPUPOAOIIONB30BAHUSA, O BKJIQJE€ POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE OUOJIOTUH;

BIIQJICHUE CHUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIATAIONMNE OMOIOTHUECKHE TEPMUHBI M TOHATHUS (KU3Hb, KIIETKA,
OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPETYJISAIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHYMBOCTh, POCT U pa3BUTHE), OMOJOTUUECKHUE TEOPUHU
(xnerounass teopust T. IlIBanna, M. lllneiinena, P. BupxoBa, xpomocomHas
Teopust HaciencTBeHHOCTH T. Moprana), yuenust (H. 1. BaBunoBa — o nienTpax
MHOTOOOpa3usi M  TMPOUCXOXKJICHUS  KYJbTYpPHBIX  pAcTEHUM), 3aKOHBI
(emHOOOpa3usi MOTOMKOB MEPBOTO MOKOJICHUS, PACIICIUICHHS], YUCTOThHI TaMeT,
HE3aBUCHUMOro HacienoBanuss [. MeHagens, TOMOJIOTHYECKUX pPsIOB B
HACJICICTBEHHONM  u3MeHunBocth  H. . Basunoga), MPUHLIHAIIBL
(KOMIUIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMHM METOJAMHU HAy4YHOTO MO3HAHMS, MCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, H3MEpPEHUeE,
HAOJII0/ICHNE, SKCTIEPUMEHT);

YMEHHUE BBIAEIATh CYLIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuid, rpuOOB, PACTEHM, KMBOTHBIX U YEJIOBEKAa, CTPOCHUSI OPraHOB U
CUCTEM  OpraHOB  pAacTeHW#,  KUBOTHBIX, YeJIOBEKa,  MPOLIECCOB
KU3HEAECATEIbHOCTH, MPOTEKAIIMNX B OpPraHM3Max pacCTeHHM, KUBOTHBIX H
YyeJoBeKa, OHOJIOTMYECKUX IMPOIECCOB: OOMEHa BeleCTB (MeTabou3M),
NPEBPAILEHUS HEPTUU, OpPOKEHUs, aBTOTPOPHOrO U reTepoTpoPHOro THUIIOB
nuTaHus, (OTOCMHTE3a W XEMOCHWHTEe3a, MHUTO3a, MeHo03a, TraMeToreHesa,
IMOpHUOTeHe3a, MOCTAIMOPHUOHAIBHOTO pa3BuUTH, Pa3MHOXKEHUS,
WHMBUIYaJIbHOTO Pa3BUTUS OpraHU3Ma (OHTOT€HE3a), B3aUMOJICHCTBUS T€HOB,
reTepo3nca, UCKYCCTBEHHOI0 0TOOpa;

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3H MEXK]Yy OpraHOMAAMHU KIETKU U HUX
GYHKUIMAMH, CTPOCHUEM KIETOK Pa3HBbIX TKAHEW M UX (YHKIHUSIMH, MEXKIY
OpraHamMM M CHUCTE€MaMU OPraHOB y PAaCTCHHUH, KMBOTHBIX M YEJIOBEKAa M MX



GYHKUIMAMH, MEXIY CHUCTEMaMU OpPraHOB M MX (PYHKIUSMU, MEXKIY dTaraMu
oOMeHa BeMIeCTB, OJTalaMH KJIETOYHOTO IMKJIA W IKU3HEHHBIX IMKJIOB
OpraHU3MOB, dTalaMu 3MOPHOHAIBHOTO PA3BUTHS, TEHOTHIIOM U (DEHOTHUIIOM,
dbenoTunom u pakTopamu cpeapl OOUTAHMUS;

yYMEHUE BBISBISTh OTIMYUTEIbHBIC IPU3HAKHU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHuH, )KUBOTHBIX U YEJIOBEKa;

YMEHHUE HCMOJIb30BATh COOTBETCTBYIOIIHME APryMEHThI, OHOJOTMYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JUJIS JOKa3aTelhCTBA POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

yMEHUE pemaTh OWOJOTWYECKHE 3aJlayd, BBIIBIATH MPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY MCCIETyEMBbIMH OMOJOTMYECKHUMH IMPOLIECCAMU U
SBJICHUSIMH, JIeJlaTh BBIBOJBI M TPOTHO3BI HA OCHOBAaHWUU TOJYYECHHBIX
pe3ynbTaToB;

YMEHUE BBIMIOJIHATH J1a00paTOpHbIE M MPaKTUYECKUe paboThl, COOII0IAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, MPOBEPATh HX DKCHEPUMEHTAIHHBIMU
cpenctBamu, (GopmyIupys Leldb HCCIENOBaHUS, aHAIU3UPOBATH MMOJIYYCHHbBIC
pe3ynbTaThl U JACNIaTh BHIBOIBL;

YMEHHE y4acTBOBATh B YUYEOHO-MCCIIEIOBATEILCKON paboTe Mo OKMoiIoruu,
AKOJIOTUU W MEITUIIMHE, TPOBOAMMON Ha 0a3e IMIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABISATH  TMOJYYEHHBIE Ppe3yJbTaThl HAa  YYEHHUYECKHUX
KOH(EepeHIUsX;

YMEHHE OLIEHWBATh STUYECKHE ACHEKThI COBPEMEHHBIX HCCIIECIOBAaHHUI B
obmactu  OWojoTMM ¥ MEIUWIMHBI  (KJIOHUPOBAHHME, HCKYCCTBEHHOE
OIUIOZI0TBOPEHHUE, HAMPABIEHHOE U3MEHEHNE TeHOMAa U CO3/IaHh€ TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBINM BHIOOp Oymyliel mpodeccruoHaabHON
JIEITEIBHOCTH B 00JacTM  OWOJOTHMH, MEIUIMHBI, OHWOTEXHOJOTHHU,
BETEPUHAPHH, CEITBCKOI0 XO35SUCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIIyOIaTh
NO3HABATENbHBII ~ HMHTEpPEC, HaINpaBJIEHHBII HAa  OCO3HAHHBIA  BBIOOD
COOTBETCTBYIOIIECH Mpodeccur U MPOJIOKEHUE OMOIOTHYECKOro 00pa3oBaHus
B OpraHU3ANMIX CPEAHETO MPO(HECCUOHATIFHOTO M BBICIIIETO 00pa30BaHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeameta «buonorus» B 11
KJlacce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECT€ W POJU OUOJOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHWU COBPEMEHHOW €CTECTBEHHO-HAYyYHOMU
KapTUHBI MHpaA, B MO3HAHWU 3aKOHOB MPHUPOJBI U PEHICHUH 3KOJIOTHYECKHX
npoOiieM 4YeloBEeuecTBa, a TakKKe B PEIIEHUH BOMPOCOB PALUOHAIBHOIO



IPUPOAOIOIL30BaHUA, U B (OPMHUPOBAHUU IIEHHOCTHOIO OTHOIIEHUS K
npupo/ie, oOIIEeCTBY, YEIOBEKY, O BKJIAJE POCCUUCKUX U 3apYOEKHBIX YUEHBIX-
OHOJIOrOB B pPa3BUTHE OMOJIOTUY;

yMEHUE BIAJETh CUCTEMON OMOJIOTMYECKUX 3HAHWUU, KOTOpas BKIIOYACT
OmpeeieHUs] U MOHUMaHUE CYIIHOCTH OCHOBOIIOJATaIOMIMX OHOJIOrMYEeCKUX
TEPMUHOB M TOHATHH (BHJI, SKOcucTeMa, Ouocdepa), OMOJOTUYECKUE TEOPHUU
(@BomonmonHass Teopust Y. JlapBuHA, CHHTETHYECKas TEOPHS DBOJIOIHH),
yuenusi (A. H. CeBeproBa — 0 myTsX W HampaBieHUsX sBoitonnu, B.U.
Bepuanckoro — o 6uocdepe), 3akoHsl (reHeTruueckoro paBHoBecus J[x. Xapau
u B. BaiinGepra, 3apoasimeBoro cxojactsa K. M. bapa), npaBuna (MUHUMYyMa
1O. JInbuxa, 7K0NOru4ecKoil MupaMuIbl SHEPTHH ), TUIOTE3bI (THUIIOTE3a «MHUpPa
PHK» V. I'unGepta);

yMEHUE  BIAJeTh OCHOBHBIMU  METOJaMU  HAy4YHOTO  IO3HAHMS,
UCIIOJIB3YEeMBIMH B OWOJIOTHYECKUX HCCIICIOBAHUSX JKUBBIX OOBCKTOB U
AKOCHUCTEM (OmMHCaHUe, U3MEpPEHHe, HAOIIOJICHUE, PKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX N3MEHEHUI B IPUPO/IE;

YMEHUE BBIJIETATh CYIIECTBEHHbIE MPU3HAKU: BHJIOB, OMOT€OIIEHO30B,
AKOCHUCTEM U Ouocdepsl, cTAOMIU3UPYIOIIEro, NBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AIITONaTPUYECKOTO u CUMIIATPUIECKOTO
BUI000pAa30BaHusA, BIWSHUS JBIKYIIUX CHJI DBOJIONMKA Ha TeHO(POH]
MOMYJISIUN, TPUCTIOCOOJIEHHOCTH OPTraHU3MOB K Cpejie OOuTaHusl, Yepe10BaHuUs
HAIIPABJICHUM DBOJIIOIHMK, KPYrOBOPOTa BEIICCTB W IIOTOKAa DJHEPTUU B
AKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBSI3M MEXAY TNPOIECCaMU DBOJIIOIHH,
JBYKYIIUMH CUJIAMU aHTPOIIOTEHE3a, KOMIIOHEHTAMU Pa3IMYHbIX YKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTIWYUTEIBHBIC TPHU3HAKH  JKUBBIX  CHCTEM,
IIPUCIIOCOOJICHHOCTh BHUJIOB K Cpejie 0OMTaHUs, aOMOTHYECKUX U OMOTHYSCKHX
KOMITIOHEHTOB 3KOCHCTEM, B3aMMOCBSA3E€H OpPraHU3MOB B COOOIIECTBAX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OHWOJIOTUYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JUJIsi JOKa3aTeIbCTBAa POJICTBA OpPraHW3MOB
Pa3HBIX CHUCTEMAaTHYECKUX TPYMIM, B3aUMOCBSI3M OPraHW3MOB U  CpPEJbl
oOWTaHus, €IUHCTBA 4YEJOBEYECKHMX pac, HEOOXOAUMOCTH COXpaHEHUS
MHOT000pa3usi BUJIOB M YKOCHUCTEM KaK yCIIOBUS COCYIIECTBOBAHUS IPHUPOIBI U
YeJIOBEUECTBA;

yMEHUE pemaTh OWOJOTWYECKUE 3a/layd, BBISIBISATH  MPUYUHHO-
CIICICTBCHHBIC CBSI3M MEXAY HCCIIEITyEMBbIMH OHMOJIOTMUYECKHMH IPOIECCaMH 1



SBJICHUSIMHU, JI€JIaTh BBIBOJABl M TIPOTHO3bl HA OCHOBAHUU IIOJYYEHHBIX
pe3ynbTaToB;

YMEHUE BBIOJIHATH J1a00OpPATOPHBIE M MPAKTUYECKHUE pabOThl, COOIIOIATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYT0BAHHUEM;

YMEHHME BBIIBUTaTh TUIOTE3bl, IMPOBEPATh HUX HKCHEPUMEHTATbHBIMU
cpeacTBamMu, (GOpMyIHpys Ledb WCCIEeIOBaHUS, aHAIU3UPOBAThH IMOJYYCHHBIC
PE3yNIbTaTHI U AENaTh BBIBOJIBL;

YMEHHE y9acTBOBATh B YUCOHO-HCCIIEIOBATEIIHLCKOM paboTe o OMOIOoruH,
9KOJIOTMH U MEJIUIMHE, TPOBOAUMON Ha 6a3e IIKOJIbHBIX HAay4HbIX OOIIECTB, U
nyOMMYHO  TIPEACTaBIATh  IOJYYCHHBIE PE3yNbTaThl HAa  YYCHHUECKHUX
KOH(hepEeHIUsX;

YMEHHE OLECHUBATh THUIIOTE3bl U TEOPUU O TPOUCXONKICHUH KU3HH,
4eJl0OBeKa M YEJIOBEYECKHX pac, O MPUYMHAX, IOCIEACTBUSAX M crocodax
npenoTBpalleHus ri1o00aJbHbIX U3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBIISITh OCO3HAHHBIN BbIOOp OyAylel npodeccuoHaabHOM
JESTeIbHOCTY B 00JacTM  OHOJOTHH, 53KOJOTUH, MPHUPOJONOIH30BaHUS,
MEIMIINHBI, ONOTEXHOJOTUH, ICUXOJIOTMH, BETEPUHAPUH, CEJIbCKOI'O XO35HCTBa,
NUIIEBOM  MPOMBINUICHHOCTH,  yIAyONsITh  MO3HABaTEeNbHBIM  WHTEpeC,
HaIpaBJICHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH mpodeccun u
OpOAOKEHHE OHOJOrMYeckoro oOpa3oBaHUsl B OpraHU3alMSIX CPETHETro
po(heCCUOHATIBHOTO U BhICIIEr0 00pa3oBaHMUsL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Ne HaumenoBauue KoaudecTBO yacoB
DJIeKTPOHHBIE (HU(PPOBHIE)
n/ pa3jieioB U TeM KoHnTpoibHbIe IIpakTHyeckue
Bcero o0pa3oBaTebHbIE PeCypChl
I NporpamMmmsbl padoThI padoTbl
1 buoiorus kak Hayka 1
) 2KuBbie cucteMbl 1 UX )
U3y4yeHue
3 buonorus kinerku 2 0.5
Xumuueckas
4 10 1
OpraHu3alMs KIETKU
5 CrtpoeHue u pyHKIMH g 5
KJIETKH
OOMeH BelecTB 1
6 MpeBpalleHUe SHEPTUU 9 1
B KJIETKE
HacnenctBennas
7 uHpOpManus U 9 0.5
peanusanus €€ B KIIETKE
JKu3HEHHBII UK
8 6 1
KJIETKH
Ctpoenue 1 GyHKIINU
9 P by 17 1.5
OpraHU3MOB
10 Pa3sMHOXKeHHE U 8 1.5




pa3BUTHE OPraHU3MOB
I'enetuka — Hayka o

1 HACJIEJICTBEHHOCTH U ) 0.5
U3MEHYUBOCTH
OpraHU3MOB

12 3aKOHOMEPHOCTHU 10 |
HACJIEACTBEHHOCTH

13 3aKOHOMEPHOCTH 6 1
U3MEHYHBOCTHU

14 I'enernka yenoBeka 3 0.5

15 CenekIusi OpraHu3MOB 4 1
buotexnonorus u

16 CHUHTETHYECKAS 4
Oouosorus

17 PesepBHOE BpeMs 1

OBILIEE KOJIMYECTBO 102 13

YACOB 110 ITPOTPAMME




11 KITACC

Ne
n/
n

HaumenoBanue
pa3iesioB H TeM
NMpPorpamMMbl

KoaunuecTBo yacoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

duekTpoHHbIE (LM pPOBbBIE)
o0pa3oBaTe/bHbIE Pecypchl

3apoKEHUE U pa3BUTUE
HBOJFOIIMOHHBIX
MPEJCTABICHUH B
Oouosorun

MuxkposBonronus u eé
pe3yJIbTaThl

14

MakposBosronus 1 e€
pe3yJIbTaThl

[Ipoucxoxnenue u
pa3BUTHE )KU3HU Ha
3emiie

15

1.5

IIpoucxoxnenue
YEJI0BEKA —
AaHTPOIIOTEHE3

10

DKOJIOTHS] — HayKa O
B3aUMOOTHOIIICHUAX
OpPraHu3MoOB U
HagOpraHn3MEHHBIX
CHCTEM C OKpY>Karolen
cpenoit

0.5

OpranusMmsl 1 cpenia

1.5




YACOB I10 ITPOTPAMME

oOuranus

g DKOJIOrusg 131/111013 u 9 0.5
TIOTTY JISITIHIA
DKOI0TUsA COOOIIECTB.

9 JKOJIOTHYECKHE 12 0.5
CHCTEMBI

10 buocdepa — rmobanbHas 6
JKOCHUCTEMA

1 YenoBek u 6
OKpYKaroIas cpejia

12 PesepBHOe Bpems 8

BIIEE KOJIMYECTB
OBIII 0 CTBO 102 7.5







IHOYPOYHOE INIAHUPOBAHUME
10 KJTACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJsbnsbie
padoThI

IIpakTH4eckune
padoThI

Jlara
U3yqeHmust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

buosnorus kak KOMIIJIEKCHasI
HayKa M KaK 4aCTb
COBPEMCHHOTI'O O6H.[CCTBa

JKuBnle cucTeMbl U UX
CBOMCTBA

YpoBHEBas opraHnusanus
JKHUBBIX CUCTEM

HcTopust OTKphITHS U
U3YYEHHUS KIIETKH.
Knerounas teopus

Meto1bl MONEKYISAPHOM U
KJIETOYHOW OHosoruu.
[TpakTuueckas pabora
«3yyenune meTo10B
KJIETOYHOM Ononorun
(xpomarorpadus,
anekTpodopes,
muddepeHmaIbLHOe
nentpudyruposanue, [TLP)»

0.5




XMMHYECKUN COCTAB KJIIETKU

MusnepaiibHble BELIECTBA
KJIETKH, UX OMOJIOTHYECKast
pOJIb

Opranuyeckue BellecTBa
KJIETKH — OEJIKH.
JlaGopatopHas pabota
«OGHapy>xeHHne OEITKOB ¢
MOMOIIBIO0 KaYeCTBEHHBIX
peaxkuuiny

0.5

CBoiicTBa, KIaccupukanus u
¢byHKINN OeNKOB

10

OpraHuueckre BeIecTBa
KJIETKH — YTJICBOJIbI

11

Opraandeckue BenecTna
KJICTKU — JIMIIUAbI

12

HyxkienHoBbIE KHCIIOTBHI.
JIHK u PHK. JIaGopaTopHas
pabora «lccnenoBanue
HYKJICHHOBBIX KHCJIOT,
BBIJICTICHHBIX U3 KJICTOK
Pa3TUYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkun ATO.
Apyrue
HyKJIeo3uaTprpochaTs
(HT®D)




14

CexBenupoBanue JIHK.
MeToapI TEHOMUKH,
TPAHCKPHUIITOMUKH,
MIPOTEOMUKH

15

Meronsl CTpYKTYpHOMR
ouonoruu

16

TwuIel KIETOK.
IIpoxapuoTnueckas KieTka

17

Crpoenue 3ykapuoTH4eCKOu
kieTku. [Ipakrnueckas
pabota «/3y4yeHue cBOICTB
KJIETOYHOW MeMOpaHbD)

0.5

18

[ToBepxHOCTHBIN anmapar
KIIETKU

19

OnHoMeMOpaHHbIE
OpTaHOMIBI KICTKH.
[TpakTnueckas padbora
«V3yueHne IBIOKEHUS
IIUTOIIIIa3MbI B
PACTHTEIBHBIX KIETKAX»

0.5

20

[TonyaBTOHOMHBIE
OpTaHOUIBI KICTKU:
MHUTOXOHJIPHH, TUTACTH/IBL.
JlaGopaTtopHnast pabota
«HMccnenoBanue mia3Monmn3a
U JIeTIIa3MOJIN3a B
PaCTUTEIBHBIX KJIETKAX)

0.5




21

HememOpanHbie OpraHouIbI
KJIETKHU

22

Ctpoenue u pyHKIUH 1pa

23

CpaBHuTeENbHAS
XapaKTEPUCTHKA KIIETOK
sykapHot. JlabopaTopHas
pabota «M3y4yeHue cTpoeHus
KJIETOK pa3JIU4HbIX
OpraHU3MOB»

0.5

24

AccumMuinanusa u
THUCCUMUIALINSI — JBE
CTOPOHBI METa0O0NIM3MA.
Tumel 0OMeHa BEIICCTB.
JlaGoparopHas pabota
«M3yuyeHne KaTaIMTHYECKOU
aKTUBHOCTH (pepMEeHTOB (Ha
MpUMEpe aMUIIa3bl UK
KaTasasbl)»

25

DepMEHTATUBHBIN XapakTep
peaxiuii KJIeTOYHOTO
MeTaboau3Ma.
JlaGopatopHas paboTa
«3yyenune
(bepMEHTaTUBHOTO
pacIeruieHusl IepoKCHIa
BOJIOPOJIa B PACTUTEIBHBIX U
JKUBOTHBIX KJIETKAX)»

0.5




26

benku-akTuBaToOphl U OEJIKU-
MHTUOUTOPBI

27

ABTOTpO(DHBIN THIT 0OMEHa
BEILECTB

28

dorocunres

29

XemocuHTes. JlabopaTopHas
pabota «CpaBHeHue
nporeccoB (poTocuHTe3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbBIE OPTAHU3MBI.
Bunpr 6poxenust.
JlaGopaTtopHnast pabota
«CpaBHEHHE IPOIIECCOB
OpO’KEHUS U IBIXaHUS»

31

AspOoOHBIE OPraHU3MBI.
OTaIbl SHEPreTUYECKOro
oOMeHa

32

OHeprus MeMOpPaHHOTO
rpajueHTa IpoOTOHOB.
Cunre3 AT®: padota
poTOHHON AT®-cHUHTAa3b1

33

Peakunu maTpuyHOro
CUHTE3a

34

Tpanckpunuusa —
MaTpuuHblii cuHTe3 PHK

35

Tpancusus u e€ 3Tarmbl




36

KoaupoBanue aMuHOKHCIIOT.
Posb pubocom B GuocunTe3e
Oenka

37

Opranuzanus reHoma y
IIPOKAPUOT U 3YKAPUOT

38

MosekysipHble MEXaHU3MbI
AKCIIPECCUU T€HOB Yy
3YKapuoT

39

Bupycsl — HekIieTOUYHbIC
(hOpPMBI KU3HH U
00JIMTaTHBIC TTAPA3UTHI.
[TpakTudeckas pabota
«Co3anue MoJIeTH BUPYCay

0.5

40

Bupycurie 3a6oneBanus
YeNoBeKa, )KUBOTHBIX,
pacTeHuit

41

Hanorexuomnoruu B
OMOJIOTMH U MEIUIINHE

42

JKU3HEeHHBIN TUKIT KIETKU

43

Matpuunsiii cunres JJHK

44

Xpomocomsbl. JTaboparopHas
pabota «/3yuenue
XPOMOCOM Ha TOTOBBIX
MHUKpoOIpenapaTax»

0.5

45

I[eJ'IeHI/Ie KJIICTKHM — MHUTO3

46

Tunsl kietok. Kapuokunes u

0.5




uuToKuHe3. JlaboparopHas
paborta «Habmronenue
MHUTO3a B KJICTKaxX KOHYHNKa
KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

Peryisauus ;kM3HEHHOTO

47
LIUKJIA KJIETOK

48 OpranusM Kak eMHOE LIEJ0e
TkaHu pacTeHHil.

49 JlaGopaTopHnas pabota 0.5
«M3yuenue TkaHen '
pacTeHun»

TkaHM )KUBOTHBIX U

50 yenoBeka. JlabopaTopHas 0.5
pabota «/3yueHue TkaHen '
AKUBOTHBIX»

Oprassl. CHCTEMBI OPTaHOB.

51 JlaGopaTtopHnast pabota 0.5
«H 3yueHne opraHos '
LBETKOBOT'O PACTEHHUS»

52 Oropa Tena opraHu3MoB

53 JIBuKeHNE OpraHu3MOB

54 IIuranue opraHu3smMoB
IIntaHne MO3BOHOYHBIX

55 JKUBOTHBIX.

HI/IH_[eBapI/ITeJ'IBHaH CHUCTCMa




YCJIOBCKAa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX
KMUBOTHBIX U Y€JIOBEKa

58 TpaHcnopT BelIeCTB y
OpPraHU3MOB
KpoBeHocHas cucrema

59 MO3BOHOYHBIX KUBOTHBIX U
yeJioBeKa

60 Briaenenue y opranu3smMosB

61 3amuTa y OpraHu3MoB

6 HNmmyHHas cuctema
YeJI0BeKa

63 PasnpaxkumocTs n
peryJsiys y opraHu3MoB
I'ymopasibHast perysanus u

64 SHJOKpPUHHAsS CUCTEMaA
’KMBOTHBIX U Y€JIOBEKa

65 @OpMBI pa3sMHOKEHUS
OpraHU3MOB

66 [TonoBoe pazMHOXKEHUE

67 Meiio3
I"ameTorenes. OGpa3zoBanue

68 0.5

H pa3BHUTHUEC ITOJOBBIX KJICTOK.

JlabopaTtopHnasi pabota




«HM3yuenue crpoeHus
ITOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

69

NunuBuayansHOE pa3BUTHE
OPraHU3MOB — OHTOT'€HE3

70

38.1(.]12[}11(3 OpTraHOB U TKaHeM
N3 3apOAbIIICBbIX JINCTKOB

71

Poct u pa3BuTHE KHUBOTHBIX.
JlaGopaTtopHnas pabota
«BbIsBICHNE TIPU3HAKOB
CXOJICTBA 3apO/IbIIIei
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3zMHOX€eHME U pa3BUTHE
pactenuii. JlaboparopHas
pabota «CTpoeHre opranoB
Pa3MHOKEHHUS BBICILIUX
pacTEeHU»

0.5

73

Uctopus ctaHoBIEHUS 1
pa3BUTHUS TEHETUKH KaK
HayKU

74

OCHOBHBIE TTOHSATHSA U
CHMBOJIbI T€HETHKH.
JlaGopaTtopHnast pabota
«/Ipo3oduna kak 0OBEKT
TCHETUYECKUX
HUCCIIETOBAHUN

0.5




75

3aKOHOMEPHOCTH
HaCJIEIOBAaHMS TPU3HAKOB.
MonorubpuaHoe
CKpEIBaHHE.
[TpakTuueckas padbora
"N3yueHne pe3ynbTaToB
MOHOTUOPHIHOTO
CKpeluBanus y Apo30dubr"

0.5

76

[IuTonornyeckue OCHOBBI
MOHOTHOPHIHOTO
CKpEIIUBAHMS

71

AHanu3upyroiee
ckpemuBanue. Hemomnnoe
JOMUHHUPOBAHUC

78

JurubpuiHoe cKperuBaHue.
[TpakTuueckas pabora
«3y4yeHue pe3ysbTaToB
JUTHOPUIHOTO CKPEIIUBAHUS
y IpO30(QHITBD)

0.5

79

LuTonornyeckue OCHOBEI
JUTUOPUTHOTO CKPEUTUBAHUS

80

CHGHHCHHOG HaCJICIJOBaHUC
IMPHU3HAKOB

81

XpOMOCOMHas1 TEOpUs
HACJIEICTBEHHOCTH

82

I'eneTuka noina




83

I'enorui xak HeilocTHas
cucTreMa

84

I'eneTyecKuil KOHTPOIIb
pa3BUTHSA PACTCHMUIA,
JKUBOTHBIX U YEJIOBEKA

85

HN3MeHYHUBOCTh IMPU3HAKOB.
Buasl 13aMeHUYNBOCTH

86

MoaudukanuoHHas
A3MEHYUBOCTD

87

BapuanuonHsblii psaa u
BAapUALlMOHHAs KpUBasl.
JlaGopaTtopHnast pabota
«Uccnenosanue
3aKOHOMEPHOCTEN

MO (UKAITIOHHOM
n3meHunBocTH. [locTpoenue
BAPUALIMOHHOTO Psiia U
BAPUALMOHHON KPUBOI»

0.5

88

I'eHOTHIIIUECKAs
W3MEHYHUBOCTD.
KomOunHaThBHAas
W3MEHYNBOCTH

89

MyTaunonHas
W3MCHUYUBOCTD.
[IpakTrueckas padota
«MyTtanuu y apo3o¢uisl (Ha
TOTOBBIX

0.5




MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO MpOIlecca.
OIUreHETHKA U
SIUTCHOMMKA

91

I'enernka yenoseka.
[TpakTudeckas pabota
«CocraBneHue u aHaJIN3
POAOCIIOBHOW»

0.5

92

Metopl METUITMHCKON
T€HETUKHU

93

3HayeHne MEeIUIIMHCKON
FeHETUKU B
MPEIOTBPAIEHUH U JICUCHUN
FeHEeTUYECKNX 3a001eBaHMI
yeJI0oBEKa

94

OCHOBHBIC TTOHSTHUS
cenexuuu. JlabopaTopHas
pabota «/3yueHnue copToB
KYJIETYPHBIX PAaCTCHUH U
TIOPO/T IOMAIITHHX
YKHUBOTHBIX)»

0.5

95

MeToObI CeNEKIIMOHHOMN
paboTel. JlabopaTopHas
pabota «l3yueHue MeTo10B
CEJIEKIIMU PACTCHHIN

0.5




96

JlocTrKeHus CeJIeKINU
pacTeHUH U KUBOTHBIX.
[TpakTnueckas pabora

«IIpuBuBKa pacTeHnI»

97

CoxpaHeHue, u3y4eHue u
UCTIOJIb30BAHUE
TeHETHUYECKUX PECYPCOB

98

buotexHonorus kak Hayka u
oTpacib MPOU3BOCTBA.
[TpakTuueckas pabora
«M3y4yeHne oObeKTOB
OMOTEXHOJIOTUN»

0.5

99

OcHOBHBIC HaIpaBJICHU A
CHHTETHYECKOM OMOJIOTHH

100

XpOMOCOMHaH U TCHHas
HHXXCHCPHA

101

MenunuHCcKHne
OMOTEXHOJIOTHH

102

PesepBHBIi ypOK.
[ToBTOpenue, 0600IIEHNE,
cucTeMaTH3aIusI 3HaHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

13.5




11 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

KonTpoabnbie

Bcero
padoThI

ITpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTeJibHbIEC

pecypchl

OBoronMoHHas Teopus Y.
HapBuna

JBHKyIIHE CUIIBI
9BOJIFOLIMU BUJIOB 110 Y.

HapBuny

Bopwba 3a cymecTBoBanue,
€CTECTBEHHBIN U
MCKYCCTBEHHBIN 0TOOD

®opMupoBaHue
CUHTETUYECKON TEOpUU
JBOJIFOLIUU

OTansl 3BOJIIOIIMOHHOTO
mnmponecca: MUKPOIBOJIIOLUSA
1 MaKpO3BOJIFOIUA

[Monmynsiums —
aJIeMEHTapHas €IUHUIIA
SBOIIOLNH

3aK0H T€HETHYECKOTO
paBHoBecus [x. Xapau, B.
Baitn6epra. Jlaboparopnas

0.5




pabota «BrlsiBieHne
M3MEHYHBOCTH Y 0cOOei
OIHOI0 BHUIa»

DneMeHTapHbIE (GaKTOPbI
HBOJIIOIIH

DddexT ocHoBaTENS.
DddexT OyTHUIOYHOTO
TOPJIBIIIKA

10

Murpanuu. U3omsun
MIOITYJISALIUMN:
reorpaduyeckas,
ouooruyeckas

11

EctecTBennsIit oTO0p —
HarnpaBJISOIui pakrop
IBOJTIOIIH

12

[TonoBoit oT60p

13

[TpucnocoOneHHOCTD
OpPTraHU3MOB KaK pe3yiIbTar
MHUKPO3BOJTIOIUH.
JlaGopartopHnast pabota
«U3yuenune apomopho30B 1
WIM0AJANTalNN y
PaCTeHHI W YKHBOTHBIX)

0.5

14

ITpumepsl
IIPUCTIOCOOIEHUN Y
OpPTaHU3MOB:
MOP(OJIOTHUECKHE,

0.5




¢duznonoruyeckue,
OMoXUMHYECKUE,
MIOBEJICHUECKHE.
JlaGopartopnast pabota
«IIpucnocobiennst
OpPTaHHU3MOB U UX
OTHOCHTEJbHAs
1EJIECO00PA3HOCTHY

15

Bun, ero kpurepun u
cTpyKTypa. JlabopartopHas
pabota «CpaBHEHHE BHIOB
10 MOP(HOTOTHIECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa BHJa

17

Bunoobpa3oBaHnue kak
pe3ynbTat
MUKPOIBOITIOIIUT

18

CBs3b MHKPO3BOJIFOIUHU U
SIMUICMHUOJIOTNHN

19

Makpo3Bosttonus.
[TaneonTonoruueckue
METOJIbI U3YUYECHHS
HBOJIIOLIUU

20

buoreorpagpuueckue
METO/IbI U3yUCHUS
HBOJTIOLIUH




21

DOMOpHOJIOTHYECKUE U
CpPaBHHUTCJIIBLHO-
MOP(OJIIOTHUECKUE METOIBI
HU3YUYCHUA DBOJTIOUHA

22

MounekyisapHo-
FeHETUYECKHUE,
OMOXMMHYECKHE U
MaTeMaTUYCCKHUE METOIBI
W3YUYEHUS HBOJTIOIIUN

23

OO1u1re 3aKOHOMEPHOCTH
3BOJIFOIIUH

24

AnanTuBHAas paguaiys.
HepaBHoMepHOCTH TEMIIOB
SBOJIIOIAHU

25

Hay4nble runoressr
MTPOMCXOXKICHHS )KU3HU Ha
3emie

26

JlonayuyHnbie
MIpeJICTaBICHUS O
3apOKICHUH KUZHU

27

OCHOBHBIE 3TaIbI
HEOPraHUYEeCKOi
SBOIIOIHNHT

28

['unoTe3sl 3apokaeHHS
JKU3HUA

29

Hcropus 3emiu 1 METOIbI

0.5




€€ U3y4eHUs.
JlaGopartopHnast pabota
«/3yueHue u onrcaHue
HCKOIIaEMBIX OCTAaTKOB
JIPEBHHUX OPTaHU3MOBY

30

HauansHaeie >Tamnst
OpraHM4YeCKOM IBOJIIOIUU

31

OBONIONUS 3YKapUOT

32

OCHOBHBIC ITaIlbI
IBOJTIOIIMU PACTHTEIBHOTO
mupa. [IpakTudeckast
pabora «M3ydeHue
0COOEHHOCTEH CTPOCHHUs
pacTeHui pa3HbIX
OT/ICIIOB

0.5

33

OCHOBHBIE 3TaIbl
HBOJIFOLIMM KUBOTHOT'O
Mupa

34

DBOJIONMS )KUBOTHBIX.
[TpakTrueckas pabota
«M3ydenne ocobeHHOCTEH
CTPOEHHSI TO3BOHOYHBIX
KUBOTHBIX»

0.5

35

PazButue xu3Hu Ha 3emiie
10 3paM U TIepHoIaM

36

MaccoBble BBIMUPAHUS —
HKOJIOTHYECKUE KPU3UCHI




IPOILIOTro

37

CoBpeMeHHbIHI
JKOJIOTUYECKUN KPU3UC,
€ro 0COOCHHOCTH

38

COBpeMeHHaH CHUCTEMaA
OpPraHu4CeCKOro Mmupa

39

OCHOBHEIE
CUCTEMATHUYCCKUE TPYIIIHI
OpraHU3MOB

40

AHTpOnoJorus — Hayka o
YeJI0BEKE

41

PazButue npeacrapiieHuil o
MIPOUCXOKICHUH YeTIOBEKA

42

MecTto yenoBeka B CHCTEME
OpPraHUYECKOTO MHPA.
JlaboparopHnas pabota
«U3yuenue ocobeHHOCTEH
CTPOCHHSI CKelleTa
YeIIOBEKa, CBS3aHHBIX C
TPSIMOX 0K JICHUEMY

0.5

43

JIBrKy1IIME CUIIBI
aHTPOIIOreHE3a

44

CooTHo1ieHHE
OHMOJIOTHYECKUX U
COITHANTBHBIX (PAKTOPOB B
AHTPOIIOTEHE3¢e




45

OCHOBHBIE CTaIUA
aHTPOTIOTCHE3a

46

IlanmeoreneTuka n
[aJeoreHOMHUKa

47

DBONIOIMS COBPEMEHHOTO
YeJI0BEKa

48

YenoBeueckue pachl.
[TpakTrueckas pabota
«M3ydeHne 3K0IOTHIECKUX
aJlanTallli 4YeI0BEKay

0.5

49

MexIuCIUIIMHApHbIE
METO/bl aHTPOIIOJIOTHUHI

50

3apokJeHNe U pa3BUTHE
HKOJIOTHH

51

MeTo1bl 3KOIOTHH.
JlaboparopHnas pabota
«HM3ydenne MeTo0B
9KOJOTUYECKUX
HCCIICIOBAHUI»

0.5

52

3HayeHNE YKOJIOTUIECKAX
3HAHUU 14 4eJIOBEKa

53

Okosiorndeckue GakTopbl

54

AbGuoTtndeckue haKkTOpPHI.
CBeT Kak 3KOJIOTUHYECKUI
daktop. JJaboparopHas
pabota «BrisiBieHne

0.5




MIPUCTIOCOOICHUI
OpraHu3MoOB K BJIMAHUIO
CBCTa»

55

AOGuotnyeckue GpakTopsbI.
Temmeparypa kax
IKOJIOTHYECKUH (aKTOp.
JlaGopaTtopnast pabota
«BbIsiBICHUE
MPUCTIOCOOICHUI
OPTaHHU3MOB K BIIUSTHUIO
TEMIIEPATYPBI»

0.5

56

AOGuotnyeckue GpakTopsbl.
BrnaxnocTs kak
HKOJIOTHUECKUH (pakTop.
JlaGopartopnast pabota
«AHaTOMHYECKHE
O0COOEHHOCTH pacTeHHH U3
Pa3HBIX MECT OOUTAHUS»

0.5

57

Cpenbl obutanus
OpPraHu3MOB

58

buonorundyeckue PUTMBI

59

XKuznennsie Gpopmbl
OpraHHU3MOB

60

buotnueckue daxkTopsl

61

3HayeHne OMOTHYECKAX
B3aUMOJICUCTBUH Ig
CYIIECTBOBAHUS




OpPTraHHU3MOB B CpeJie
oOuTaHus

62

OKOJIOTUYECKHUE
XapaKTEPUCTUKHU
MOMYJIALIUU

63

OcHOBHBbIE TIOKa3aTENN
HOIYJISILIUN: YUCIIEHHOCTb,
IUIOTHOCTB, BO3PACTHAs U
MI0JIOBasi CTPYKTYpa

64

OcHOBHbIE MIOKa3aTeNN
HOIYJISALUH: POXKIAEMOCTb,
HPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUU

65

DKojoruueckasi CTpykTypa
MOMYJISIIUH

66

JnHaMuka nomynsuuuy u eé
perynsauus

67

Kpussie pocra
YUCJICHHOCTHU MMOMYJIALUH.
KpI/IBLIG BbIKUBAaHUA

68

DKoJioruyeckasi HUIa
Buaa. Jlaboparopnas
pabota «IIpucmocobneHus
CEMSIH PaCTCHUH K
pacceeHuio

0.5

69

Bug xak cucrema




MTONYJIALIAN

70

3aKOHOMEPHOCTH
MOBEICHUS U MUTPALIM
JKUBOTHBIX

71

Co00111ecTBO OPraHM3MOB
— OHoIeHO3

72

DKocucTeMa Kak OTKpPbITas
CHUCTEMaA

73

Kpyrosopor Bemniects u
MOTOK SHEPTUH B
JKOCUCTEME

74

OCHOBHBIE TOKA3aTEN
3KOCUCTEMBI

75

DKOJIOTUYECKHUE MTHUPAMMU/JIBI

76

H3meHeHnsa cooOIecTs —
CYKLIECCUU

77

[IpupoaHbIe 3KOCUCTEMBI.
DKOCUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOpEH U
OKEaHOB

78

[IpupoaHbIE 5KOCUCTEMBI.
DKOCUCTEMBI TYH/Ip, JIECOB,
CTEIEeH, MMyCThIHb

79

AHTpPOIIOT€HHBIE
HKOCHCTEMBI

80

YpOOIKOCHUCTEMBI.

0.5




[TpakTuueckas padbora
«M3yueHue u onrcanue
ypOOIKOCUCTEMBI»

81

3aKOHOMEPHOCTHU
(bopMUPOBaHHS OCHOBHBIX
B3aUMO/JICUCTBUM
OpPraHU3MOB B 9KOCHCTEMAaX

82

MexaHu3MbI BO3ACHCTBHSA
3arpsA3HCHUIN Pa3HbIX TUIIOB
Ha cyOOpraHU3MEHHOM,
OpraHu3MEHHOM,
MOIYISIUUOHHOM U
3KOCUCTEMHOM YPOBHSIX

83

buocdepa —
ofIeruiaHeTapHast
obosouka 3emin

84

VYyenue B. H.
Bepnaackoro o 6uocdepe

85

3aKOHOMEPHOCTH
cyIecTBoBaHUs 6rochepbl

86

KpyroBopotsl BemiecTs u
OMOTreOXUMHYECKHUE TUKJIIBI

87

3oHanBHOCTH OHMochepsl.
OcHOBHbIE OMOMBI CYILIN

88

YcroitunBocts 6uocheps

89

DKOJIOTUYECKHE KPU3HUCHI 1




HUX IPUYHUHBI

90

Bo3aeiicTBue 4yemoBeka Ha
ouochepy

91

AHTpPONIOT€HHOE
BO3JICUCTBHUE HA
pacTUTEIbHBINA U
JKUBOTHBIN MU

92

OxpanHa npupozsl

93

OCHOBHBIE TPUHIUIIBI
YCTOMYHUBOTO pa3BUTHUSA
YeJI0BEUECTBA M IPUPO/IBI

94

PanmonannHOE
MIPUPOJIOTIONH30BAHUE H
COXpaHEHHUE
OMOJI0TMYECKOTO
pazHooOpasus 3emin

95

O06o00mienue mo reme
«MuKpo3BOIIOLHS U €€
pe3yJIbTaThD»

96

OO0o01enue no Teme
«MaxkposBosronus u e€
pe3yIabTaThDY

97

O0600111EHIE IO TEME
«[IpoucxoxaeHue u
pa3BUTHE )KU3HU Ha 3eMiie»

98

O06001IeHE 110 TEME




«IIpoucxoxaenne
4eJI0BEKa — aHTPOIIOTEHE3)»

O06o00mieHue no reme
99 «OKOJIOTHS — HayKa O

B3aMMOOTHOIIECHUSX
OpraHU3MOB»

O06o00mieHue no reme
100 «Opranusmsl u cpena
OOUTaHUS

O000111eHIE IO TEME
101 «IKOJIOTHS BUIOB U
TIOIYJIS LA

O06001IeHE 110 TEME
102 «buocdepa — rinobanpHas
IKOCHUCTEMA

OBLIEE KOJIMYECTBO
YACOB I10 [TIPOIT'PAMME

102

7.5







IMMPOBEPAEMBIE HA EI'D 11O BUOJIOT'UN TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOI
HPOI'PAMMBI CPEJHET'O OBHIEI'O OBPA3OBAHUA

Kon nposepsiemoro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
NPOrpaMMbl CpeIHero o0ero 0opa3oBaHus

CchopMupoBaHHOCTb 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME €CTEC
COBPEMEHHOM €CTECTBEHHOHAy4YHOW KapTUHbI MHpA, B IIO3HAHUU
KU3HEHHO BaXKHBIX COLMAJIIBHO-3TUYECKUX, YKOHOMUYECKUX, DKOJIOTHY
TAaK)K€ B PEIICHHHM BOIPOCOB PALMOHAIBHOIO MPHUPOIOIIONIB30BAHUA,
OTHOIICHMA K IPUPOJIE, OOIIECTBY, YEJIOBEKY; O BKJIaJle POCCUHCKUX U 3

pa3BuTHE OMOJIOTUH

Bnanenme cucrtemMoil 3HaHMM 00 OCHOBHBIX METOJAaX HAYYHOTO
OMOJIOTUYECKUX HCCIIEOBAHUAX JKMBBIX OOBEKTOB M 3KOCHCTEM (OI
Ha0Jt0/IeHU ); c1oco0aMu BBISBICHUS U OLIEHKU aHTPOIOTEHHBIX U3MEH
YMeHue BbIABUTATh TUIIOTE3bl, MPOBEPATH UX IKCIEPUMEHTAIbHBIMU
UCCIIEIOBaHMs, aHATU3UPOBATh [TOJyUYEHHbIE PE3YJIbTAThI U 1€71aTh BBIBO
BrlsiBiieHHe 3aBUCMIMOCTH MEXKAY MUCCIIEAYEMBbIMU BEIMYHMHAMH, OOBSICH

q)OpMy.]'II/IPOBaHI/IC BBIBOIOB C UCIIOJIb30BAHHUEM HAYYHBIX HOHHTHﬁ, TCOP

YMeHue BIaJeTh CHUCTEMON OHOJIOTMYECKUX 3HAHHWM, KOTOpas
OMOJIOrMYeCcKUe TEPMHUHBI U TOHATUS (KU3Hb, KJIETKA, TKaHb, OPraH, OpraH
ouorieHo3, Ouocdepa; mMeTadoaM3M, roMeocTa3, KICTOYHBI WMMYHUTET,
JMCKPETHOCTD, caMmOoperyJisiuys, CaMOBOCIIPOU3BE/ICHUE, HAaCII
SHEPro3aBUCHUMOCTh, POCT U Pa3BUTHE);

Oouonoruueckue Teopuu: kietouyHass teopus T. IlIBanna, M. Ilnei
cesiekTuBHOro ummynmrera II. Opaux, N1.1. MeunukoBa, XpOMOCOMH
Moprana, 3akoH 3apojpimeBoro cxoacrsa K. bapa, 3BosonmonHas teo
TEOpHs 3BOJIIOLINH, Teopusi aHTpornoreneza Y. JlapeuHa; Teopus Ouore
H.W. BaBunoBa o meHTpax MHOroo0Opasuss U NPOUCXOXKICHHUS KYyJbT
CeBep110Ba 0 yTsIX U HaIMPaBIEHUAX IBOIIOINH, yueHue B.W. Bepnack
3aKOHBI (eAMHOOOpa3usi MOTOMKOB TEPBOTO IOKOJIEHHUS, pacIleriie
HacyenoBaHus npu3HakoB ['. MeHzens; cuenieHHoro HacjieJOBaHus 1p
reHoB T. Moprana; roMOJIOTUYECKHX PAJIOB B HACIEACTBEHHOMN
reHeTudyeckoro paBHoBecus JIx. Xapmu u B. BaiinOepra; 3apo,
ounorenernyeckuit 3akoH J. ['exkens, . Miomiepa);

IIPUHIUIIBL (‘II/ICTOTBI rameErT, KOMHJ’IGMCHTapHOCTI/I);




npaswia (MuauMyMa FO. JInbuxa, 3K010rn4eckoil mupamMuibl Yucel, ou

runoressl (koarepatHoil A.M. Omnapuna, nepsuyHoro OyiboHa JIx.

pudosuma T. Yek)

YmMmenue peuraTb MONUCKOBLIC OHOJIOTUYECKHUE 3ala4¥, BBIABJIATH MPUYIN
HCCIICyCMbIMU OHOJIOrMYECKUMHU O6’bCKTaMI/I, mpoueccaM U SABJICHUAMHA
OCHOBAHHWHU ITOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIAATb T'CHOTUIIMYCCKUC CXCMbI CKPCIIUBAHUA [JISI PA3HBIX THIT
OpraHu3MoOB, COCTABJIATH CXCMBI IIEPCHOCA BEIICCTB W SHCPIrUHM B 3KOCHU

CETH)

Vmenue YCTAaHABJIMUBATb B3dUMOCBA3U MCKAY CTPOCHHEM H (by'HKI_II/IH

TKaHEl, OpraHaMy U CUCTEMaMH OPraHOB y PacTEHUM, KUBOTHBIX U Y€
BEIIECTB; ATallaMM KJIETOYHOI'O LUKJA W XKU3HEHHBIX LUKJIOB OpPraHU
pa3BUTHSA; TEHOTHUNOM M (eHOTUNOM, (eHOTHUoOM H (aKTopamu
9BOJIIOLIMK; JABWXKYIIMMM CHJIaMH  aHTPOIIOI€HE3a; KOMIIOHEHTa

MIPUCTIOCOOICHUSIMU K HUIM OpTraHU3MOB

VYmenue BBIACIIATh CYIICCTBCHHBIC ITPU3HAKH!

CTPOCHHS BHPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKICTOUHBIX
BHJIOB, OHMOTEOIICHO30B, PKOCUCTEM W OWochepbl; CTpOeHHUs OpraHo
KUBOTHBIX, 4YEJIOBEKA; TMPOIECCOB IKUZHEACITCILHOCTH, MPOTEKAI0
KUBOTHBIX M YEJIOBEKa; OMOJIOTMYECKHX IPOIECCOB: OOMEHa BEIIECT
MIpPEeBpAICHUS] SHEPTUH, OPOXKEHHS, aBTOTPOPHOTO U TeTepoTPO(HHOTO
XEMOCHHTE3a, MHTO03a, MeHo3a, TraMmeroreHe3a, SMOpPHOreHe3a, I
Pa3MHOXXEHHUS, WHIUBUIYaJbHOTO PAa3BUTHS OpraHu3Ma (OHTOre
reTepo3uca; NEHCTBUI HCKYCCTBEHHOTO OTOOpa, CTaOWIM3UPYIOIIETO,
€CTECTBEHHOTO OTOOpA; aJUIONMAaTPHUECKOTO U CUMIIATPUIECKOTO BHI00
CHJI DJBOJJIIOIIMU Ha FeHO(bOHI[ MOy I, HpI/ICHOCO6JI€HHOCTI/I (0]

qepCcaOoBaHUA HaHpaBHeHHI;'I OBOJIIOIIUHU; KPYTOBOpPOTa BEHICCTB 1 ITIOTOKA

CpopMUpPOBAaHHOCTh yMEHUS BBIJCIATh CYIIECTBEHHBIC MPU3HAKU

9YKapuOT; OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPTaHH3MOB, BHJIOB
OCOOEHHOCTH TPOIECCOB OOMEHAa BEIIECTB M MPEBpAICHUS JHE
TUTACTUYECKOTO U DHEPreTHYECKOro oOMeHa, XeMOCHHTE3a, MUTO3a, Me
U Pa3MHOXXEHUS, WHIMBHIYaTbHOTO Pa3BUTHUs OpraHu3Ma (OHTOTCHE
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHMs, TPUCTIOCOOIEHHOCTH OpraHH
KOMITOHEHTOB KOCHCTEM, aHTPOIMOTEHHBIX H3MEHEHHH B AKOCHCTEMax

BEILIECTB U MPEBpAIIeHUs YHEPTUU B Onochepe

YMeHne uCnoib30BaTh COOTBETCTBYIOIIME apryMEHThI, OMOJIOTHYECKY




AJI1 1O0Ka3aTCJIbCTBA POACTBA OPraHM3MOB Pa3HbIX CUCTCMATHUYCCKUX TI'D
CpCabl O6I/ITaHI/IH; CANHCTBA YCJIIOBCUCCKHUX pPacC, HeO6XOI[I/IMOCTI/I 340pO

pa3zHo00pa3us BUAOB U SKOCUCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IIPUP

YMeHHe KPUTHUYECKH OLEHHBAaTh HHPOPMALMIO OHUOIOTHYECKOTo C
ITUYECKUE aCIEeKThl COBPEMEHHBIX HCCIEIOBaHMH B  OHOJIOTHH
paccMaTpuBaTh INI00AIBHBIC KOJIOTHUECKHE MPOOIEMbl COBPEMEHHOCTH

HUM COOCTBEHHYIO MMO3UIIUIO




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 110 BUOJIOI'MAN

Kox

IIpoBepsiemMblii 3JIeMeHT COiep:KaAHUS

buonorns xak HaykKa. JKuBnIe cucTeMBI B UX HU3YUYCHUC

1.1

CoBpeMeHHass OMOJIOTHS — KOMIUIEKCHAsI HayKa. broyiornueckrie HayKd B U3ydaeMble
MIPHUKJIATHBIC U TIOUCKOBBIE HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HaueHue OMOJOTHH B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTh
Ouonorueil. 3HaueHHE OWOJOTMM B TPAKTUYECKOW JICSITEIIBHOCTH YeENIOBEKa:

MMPOMBIINIJICHHOCTH, OXpAaHC IMPUPOAbL

1.2

JXKuBble cucteMbl Kak mnpeaMeT u3ydeHus Ouosoruu. CBOWCTBA KHBBIX CHCTE
JUCKPETHOCTb M LICJIOCTHOCTb, CII0XKHOCTb M YIOPAJOYEHHOCTb CTPYKTYpb
CaMOBOCIIPOU3BENICHUE, PA3IPAKUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YPOBHHM OpraHu3anuy KUBBIX CHCTEM: MOJIEKYJIIPHBIM, KJIIETOUYHBIN, TKAaHEBBIM, Opra
HKOCHUCTEMHBIN (OHoreorneHoTHUeCKUi), Onocdepubiid. Ilpomecchl, npoucxoasmy

npu3HaKu xuBoro. JKu3Hp kak opma CyIiecTBOBaHUs MaTepUn

1.3

Metoaer Ouonormueckoil Hayku. HaOmronmeHue, M3MepeHHe, 3KCIICPUMEHT, CHUCTE
3aBUCUMON W He3aBUCMMOW mnepemMeHHou. [lmanupoBanue skcnepumenta. [loctan
runore3a. llorstue BbIOOpKM U €€ TOCTOBEpHOCTh. Pa3bpoc B Oumosiormuecku

MOJIYYCHHBIX pPC3YyJIbTATOB. HpI/I‘{I/IHBI HCKaKCHHUA PE3YJIbTATOB S3KCIICPUMCHTA. Ilonsar

Knerka kak Ononorudeckas cucrema

2.1

Krnetka — cTpykTypHO-byHKIIMOHATbHAS €IUHHIA KUBOTO. McTOpUsS OTKpBITUS K€
Knerounas teopus (T. llIBann, M. lneitaen, P. Bupxos). OcHOBHBIEC MOJ0KEHHSI COB
MeTo1pI MOTIEKYJIAPHON M KJIETOYHOW OMOJIOTUU: MUKPOCKOMHS, XpoMaTorpadus, 31

g epeHnnanbHoe HeHTpUudyrupoBaHme, KyIbTUBUPOBAHUE KIETOK

2.2

XUMHUUYECKUN COCTaB KIIETKU. Makpo-, MUKpPO- U YJIbTPAaMHUKpPOAJIEMEHTHl. Boma u et
y4acTue B CTPYKTYPUPOBAaHUM KIIETKH, TEILIOPETYISIMA. MUHepanbHble BEIECTBA K
KaTMOHOB U aHUOHOB B KJIETKE.

buonorudeckue nonuMepsl. benku. AMHUHOKHCIOTHBIM cocTaB GenkoB. CTpyKTyp
CTpyKTypa Oefnka, menTuaHas cBsi3b. BropuuHas, TpeTHuHas, 4YeTBEPTHUHAS CTPYKTY
Knaccudukanus 6enkoB. buonornyeckue GyHKINH OSITKOB.

VYrinesonsl. MoHOcaxapuIpl, AUCAXapHUIbI, OJHMIOCaxXapuibl W IOJUCAXAPUMBIL.
XMMUYECKHE CBOWCTBA YIiIeBOOB. bruonornueckue QpyHKIIUHN yTIEBOOB.

Jlunupsl. T'mppodunbHo-ruapodoOHble cBoiicTBa. Kiaccudukauus nunumos. Tp

crepounipl. buonorndeckne Gynkimu aunuaoB. OOMe CBOWCTBA OMOJOTUYECKUX M




CaMO03aMBIKAHMIO, TIOJyIIPOHULIAEMOCTb.
Hyxneunosbie kucnorsl. JJHK u PHK. Ctpoenue HykimenHoBbix kuciot. Hykueor
[IpaBuno Yapradda. Ctpykrypa JJHK — aBoiinas crnupanb. MecTtoHaxoxaeHue u 0
PHK. ®yukuu PHK B knetke.

Crpoenne Monekysibl AT®. Makpospruueckue cBsizu B Mojekyle ATO.
BoccranoBneHnble nepeHocunky, ux GpyHkun B kiaetke. Ceksenupoanue JTHK.
CrpykTypHas Ouonorus: OMOXMMHUYECKHe M Omodu3MYecKHe HCCIIeOBaHUS COCTa

OroMoJIeKy

23

Turel KIETOK: SyKapHOTHUECKask M MpoKaproTHuecKasi. CTpPyKTypHO-()yHKIIHOHAIbHBI

Crtpoenue mpokaproTHueckor kinetku. Kimerounas crenka Oakrepuit u apxeir. Ocod
aBTOTPO(HON MPOKAPUOTUIECKUX KIIETOK. MeCTO U poJib MPOKapUOT B OMOIIEHO3aX.
CrtpoeHue M (YHKUMOHHPOBAHHE >yKapHOTHUecKoW kieTku. Ilma3marmueckas me
MJIa3MaTUYeCKO MeMOpaHbl. TpaHCHOPT BEIIECTB dYepe3 IJIa3MaTHYECKYIO
obneruénnas qudQy3us), akTUBHBINA (MIEPBUYHBIA U BTOPUYHBIN aKTUBHBIA TPAHCIIO
PaboTta Harpuii-kamueBOro Hacoca. DHJIIOIUTO3: MUHOIMTO3, (HaromuTo3. DK30IUTO
(YHKIMHU KIETOYHOU CTEHKH PACTEHHA, TPHOOB.

[utomnasma. I{uto3onb. [lutockener. JIBukeHwe uuToriasMbl. OpraHouIbl Kiie
KieTku: sHpomuasmaruueckas cetb (OIIC), anmapar [Nonbaxuy, JHM30COMBI, HX C
OJTHOMEMOpaHHBIX OpraHouA0B KieTKu. CTpoeHHe TpaHyssIpHOro peTukyityma. Cu
KJIETOYHBIX MeMOpaH. ['magkuil (arpaHyssipHBIA) SHAOMIA3MAaTUUYECKUM DPETUKYITY
I'onbaxu. Tpancnopt BewecTB B KiIeTKe. Bakyoau pacTUTENbHBIX KIETOK. KiieTouHsbl
ITosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPHH, TUIACTUIBI.

Crtpoenne u (HyHKIIMM MHUTOXOHIPUNA W TutacTH. [lepBUUYHBIC, BTOPUYHBIE U CIIOXK
9YKapuoT. XJI0POILIACThI, XPOMOIUIACTBI, JIEUKOIIJIACTHI BBICILIUX PACTCHUH.
HememOpannbie opraHouasl kietku CrpoeHune U (yHKIMM HEMEMOpaHHbBIX
MukpodunamenTsl. Mpleynble KIeTKH. Mukporpy6ouku. KieTrouHslii ueHTp.
pecHruek. MUKpoTpyOOUKH IUTOTUIa3MbL. LleHTproIs.

Snpo. ObGonouka sipa, XpOMaTHH, KapHOIUIa3Ma, SAPBIINIKHA, UX CTpoeHHEe U (yH
ITpocTpaHCTBEHHOE PACHOIOKEHUE XPOMOCOM B HHTEp(ha3HOM sipe. benku xpomaTun

Kinerounsie BxinroueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK SyKapuOT (pacTUTe
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AcCcUMUIISITINAS U JUCCUMUIISIUS — JIB€ CTOPOHBI MeTabonu3Ma. Turbsl oOMeHa Belec
VYyactue kuciaopojsa B 0OOMEHHBIX Mpoleccax. JHepreTuueckoe odecreueHue KieT
nporeccax. DepMEeHTATHBHBIA XapaKTep PeakIuil KJIeTOYHOTro Mmerabonusma. e
Mexanm3Mm JneictBus. Kodepmentsl. Otianuus ¢GepMEHTOB OT HEOPraHMYECKHX K
OCIKU-UHTHOUTOPBI. 3aBUCHMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIIUN OT Pa3INIHbBI
[lepBuuHBI CUHTE3 OpraHMyecKux BewlecTB B kieTke. dorocuHre3. Ponb Xiop

CseroBast u TeMHOBas ¢a3pl. [IponykTuBHOCTH oTOCHHTE3a. BausiHue pasnmuyHbIX




3HavyeHue GOTOCHHTE3A.

Xemocunte3.  PazHooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPHPHUIHPYIO

cepobakTepru, BOAOPOIHBIC OaKTepUH. 3HAUEHNE XEMOCHHTE3A.
Anas’poOHble opraHu3Mbl. Bunel Opoxenus. IIpoaykTel OpoKeHHS M UX HCIION
MHUKPOOPTaHU3MbI KaK 00bEKThI OMOTEXHOJIOTHH U BO30YAUTENN OOJIE3HEH.
AdpoOHBIE OpraHu3Mbl. JTamnbl YHEPreTudeckoro odOmeHa. I[loAroToBHTENBHBIH
pacIIeIICHHE TIIFOKO3BI.

Bronorndeckoe OKHCIEHHE, WM KIETOYHOE AbIXxaHWe. Poib MUTOXOHApPHWIT B TIpO
[Muknmuueckue peakuuu. OxuciaurenabHoe (Gocopunuponanue. [Ipenmyiiecta aspo

aHa’pOOHBIM. DD (HEKTUBHOCTH YHEPTETUUECKOTO OOMEHA

2.5

Peakuyu wmarpuyHoro cuHTe3a. I[IpyHOMII KOMIIJIEMEHTApPHOCTH B PEAKIUAX
HacJeACTBEHHON nHpopManuu. ['eHeTHUecKuil Ko, ero cBoiicTBa. TpaHCKpHIITUS —

TPAHCKPHUIIIHUU: KOMINUICMCHTAPHOCTb, AHTUIIAPAJIICIBbHOCTh, ACHMMCETPUYHOCTD.

tpancnopTtHbix PHK B Omocunutese Oenka. YcioBus OuocunTe3a Oenka. Komauposa
OuocuHTe3e Oenka.

Opranuzanusi TeHOMa y TPOKapUoOT M 3YKAapHOT. Perynsiust akTUBHOCTH T€HOB Yy
Kako0, XX. Mano). Perynsmmsi 0OMEHHBIX MPOIIECCOB B KieTke. KileTouHbIi romeocTa
Bupycel — HekieTouHbIe (POPMBI )KU3HU B 0OIUraTHBIE Mapa3uThl. CTPOGHUE MPOCTHIX
6akTeprodaros.

Bupychsie 3a0oneBanms yenoBeka, )KuBoTHbIX, pacteruii. CITN /], COVID-19, corman

2.6

Knerounslii nuki, ero nepuoisl U perynsamus. Uatepgaza u muro3. OcobeHHOCTH TIp

ITonroroBka kieTku Kk paeneHuto. [IpecuHTeTndyeckuil (MOCTMUTOTHYECKHH), CH
(IPEMUTOTUICCKUI ) TTePHO bl HHTEP(DA3HI.

Matpuunsiii cunre3 /JIHK — permmkanmda. Ilpuanuner permmkannn JIHK: xommne
CUHTE3, aHTunapauienbHoctb. Mexannsm perukanuu JJHK. Xpomocomel. Ctpoenue
XpOMOCOMHBII HA0Op KJIETKU — KapUOTHIL. JIMIIOUAHBIN U TalIOUAHBIH HA0OPHI XP
[TonoBbIE XpPOMOCOMBI.

Jenenue kiaetku — MuTo3. CTaauyu MUTO3a M MPOUCXOJAILINE B HUX Ipouecchl. Tun
buonornueckoe 3HaueHue MUTO3a. Perymsinus MUTOTHYECKOro Lukiaa KieTku. IIpo
arnomnTo3.

CDYHKI_II/IOHaJIBHaSI ITCHOMHKA

OpranusMm Kak OMoJIOrHYecKas CUCTEMa

3.1

OI[HOKJ'ICTOLIHBIG, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBLIC OPIraHNU3Mbl U MHOT'OTKAHEBLIC Op

@opMbI pPa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKJIOUYas BET€TaTUBHOE) U TOJIOB
MMOYKOBaHUE, CIIOPYJIAIMS, pparMeHTanus, KIOHHPOBaHNUE.
[TonoBoe pasmuoxkenme. [lomoBbie KiIeTKH, WM rameThl. Meio3. Craaum menos

Kpoccunrosep. buosiornueckuii cMmplci Meio3a M MOJIOBOro mpouecca. Meios




OpPraHHU3MOB.
[IpenzapoapiieBoe pa3ButHe. I'amerorenes y >kuBoTHBIX. [lonoBsle xxene3sl. OOpa3
Cnepmarorere3 u ooreHe3. CTpoeHHE TMOJOBBIX KIETOK. OIJIOJIOTBOPEHHE U 3
CrniocoObl OTII0I0TBOPEHUS: HAPYXKHOE, BHyTpeHHEee. [lapTenorenes.
WNupuBuayanbHOE pa3BUTHE OpraHU3MOB (oHTOreHe3). Ctaauu SMOpHOreHe3a )KUBOTHBI
Tuner gpobnerns. OcoOGeHHOCTH TPOOICHUS MICKOMHUTAIOMINX. 3apO/IbIIIEBBIE JTUCTK
TKaHEeW W3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BiMsAHME YacTel pa3BUBAIOLLEIOCS 32
3akJiajKa IiaHa CTPOEHHs! KUBOTHOIO KaK pe3yJsibTaT HepapXUUeCKUX B3auMOJIEHCTBU
pa3BUTHE PA3TUUHBIX (PAKTOPOB OKPY’KAIOIIEH CpeIbl.

Poct u pasButne x)uBoTHBIX. [locTamOpuonanbubiii iepuo. [Ipsmoe u HenpsMoe pa
0ECIO3BOHOYHBIX M TI03BOHOYHBIX JKMBOTHBIX. buHoiormueckoe 3HaueHHE TIPS
pacmpocTpaHeHre B mpupoe. Tumbel pocta XKUBOTHBIX. DaKTOpBI pPETySILMU POC
MIOCTAIMOPHOHAJIBHOTO Pa3BUTHSl Y )KUBOTHBIX M yesoBeka. [leprossl oHTOreHesa ueno
PasMHoxeHue u pazButue pactenuil. ['lamerodur u copogur. Meo3 B )KU3HEHHOM 11
mporecce Meio3za. ['amerorene3 y pactenuii. OmIoAOTBOPEHHE UM pa3BUTHE Pa
OIUIOZOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpazoBaHHe M pa3BUTHE ceMeHH. M

paCTCHI/Iﬁ " )KUBOTHBIX

3.2

Ucrtopust cTaHOBICHUS U Pa3BUTHUSI T€HETUKH Kak Hayku. OCHOBHBIC T€HETUYECKHE
XPOMOCOMBI, aJUIENIbHBIE TEHbI, AJIbTEPHATHBHBIC IPU3HAKU, JIOMUHAHTHBIA U D
TeTePO3UroTa, YWCTas JHHHUS, THOpHABI, TeHOTHN, (eHoturn. OCHOBHBIE METO

LUTOJIOTMYECKUI, MOJIEKYJIIPHO-T€HETUYECKUN
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Momnorubpuanoe ckpemmuBanue. [lepBorit 3aKkoH MeHens — 3aK0H euHo00pa3us THo

JOMUHUPOBaHUSA. BTopoi 3akoH MeHens — 3aKOH paclleruieHus Mpu3HaKkoB. LluTon
cKpenuBaHud. [ umoresa 4uCTOTHI raMer.

AHanusupyromee ckpemuBanue. [IpomexyTodHbld XapakTep HacienoBaHus. Pacin
JOMUHUPOBAHUH.

JurunbpuaHoe ckpenuBanue. Tpernii 3akoH MeHAeNs — 3aKOH HE3aBUCUMOTO HACJIeT
OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUSI.

CueruienHoe HacnenoBaHue npusHakoB. Pabotsl T. Moprana. CuernjieHHOe Hacieno
MEXKy FfeHaMH. XpOMOCOMHAasl TEOPHsI HACIIEICTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS I0JIa. AyTOCOMBI M TIOJ
reTeporamMeTHbIN 1oJl. ['eHeTrndeckasi CTpyKTypa noJioBbIX XxpoMocoM. HaciienoBanue
l'enorunn kak nenoctHas cucreMa. l[lieloTponuss — MHOXKECTBEHHOE JEHCTBUE

B3aumoneiicTBre HeamienbHbIX TeHOB. KommeMenTapHocTs. Onuctas. [lonumepus

3.4

BsaumopeiictBue reHotuna W cpensl npu  popmupoBaHuu (eHotuna. M3meHuwm

KOJIMYCCTBCHHBIC ITPU3HAKU. Bupl 13MEHUMBOCTH: HEHACICACTBEHHAS U HAC/IEICTBEHHA.

Monudukanmontsass W3MEHUYMBOCTh. Ponb cpenpl B opmMupoBaHMM MOJTU(DUKAITMOH




npu3HaKka. BapuaimonHsslii paj u BapuanuonHas kpusasi (B. Moranncen). ColictBa Moj

I'enorunnyeckass u3MeHUMBOCTb. (CBOWCTBA TI'€HOTMIIMYECKOW W3MEHYMBOCTH. Bu
KOMOMHATUBHAS, MyTal[IOHHASI.

KomOunatuBHast n3aMeHIMBOCTb. Meiio3 U MOJIOBO Ipoliecc — OCHOBa KOMOWHATUBHON
M3MEHYMBOCTH B CO3JJAHUM T€HETUYECKOTO pa3HOO0pasus B peieax OJHOrO BUJA.
MyTanroHHasi U3MEHUYMBOCTb. BUbl MyTaluil: FeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CI10
SnepHple ¥ nUTOIIa3MaTuyeckue Myrtanud. CoMaTW4ecKUe M IIOJOBBIE MyTaLUH.
MyTareHsl ¥ MX BIMSHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOI'O IpOLEC

HaciencTBeHHoM n3menunBoctu (H.M. BaBuioB). BHesnepHas n3MEeHYMBOCTh U HACTIE

3.5

Kapuotun uenoBeka. MexayHapoAHas MporpaMMa HCCIEJOBaHMS T'€HOMa YeJo

YelIOBEKa: TEeHEAJOTUYEeCKHUH, OJIM3HEIOBbIM, UTOTCHETHUECKHUN, TOIMYJISIIHOH
reHeTuueckuii. CoBpeMEHHOE ONpeIeNICHUE T€HOTHUIIA: MIOJTHOI€HOMHOE CEKBEHUPOBA
nomouisto [I1{P-ananu3a. HacnencrBennble 3a0o0neBanus yenoBeka. ['eHHbIe U XpoM
C HACJIEJICTBEHHOM MpPeIpacnojIOKEHHOCTbIO. 3HAUY€HHUE MEAUIMHCKOM TI'e€HETHK

FeHETHYECKHX 3a00JIeBaHnH yestoBeka. CTBOIOBEIC KIIETKU

3.6

JloMecTuKaIus v CeNeKIus. 3apoXKACHUEe CeJIeKMU U JoMecTukanuu. Yuenne H.M. B
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MHOT000pa3us KyJIbTYpPHBIX pacTeHUd. Ponb cenekiuu B CO3laHUHM COPTOB PACTCHU
mramM. 3aKOH FOMOJIOTHYECKUX PSIOB B HacleAcTBeHHOM n3MeHunBoctd H.W. BaBun
paboTHI.

Meroapl ceneKnuoHHON paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIH W WHIUBU/T
cenekiuu. McnbiTanue nmpou3BoauTeNeit mo noroMctBy. OTOOp 1Mo reHOTHITy ¢ TIOMO
0oTOOP IO TEHOTHUITY C TToMoIsio ananu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEeNEKIMOHHOW paboThl. PamuanmoHHbI U X
MyTalil y KyJbTypHBIX (popM opranusmoB. Mcmnonb3oBaHNe T€HOMHOIO pEelIaKkTUp
JHK s mostyyeHust ICXOIHOTO MaTepuana JUisl CEIEKIUU.

[Nomyyenue nmomumuion10B. BHyTprBUIoBas rubpuan3anust. BIM3kopoacTBeHHOE CKpeln
CKpeIllMBaHue, WK ayTOpUIUHT. ['eTeposuc u ero npuuuHel. Vcnonb3oBaHue rereposuca B

[peononenue Gecrutoaus MEeKBUIOBBIX THOPUIOB. JIOCTHIKEHHS CEIEKIMN PACTCHUM U KU

3.7

O6T>CKTLI, HCIIOJIb3YCMBIC B 6I/IOT6XHOHOFI/II/I, — KIICTOYHBIC U TKAHCBBIC KYJIbTYPbI, M

TpanurmonHas OMOTEXHOIOTHS: XJIeO0TICUeHNE, TTOTYIeHUE KHCIOMOIOYHBIX TTPOITYKT
cunTe3. OOBEKTHI MUKPOOMOJIOTUYECKUX TeXHOJIOTHH. [Ipon3BoACTBO Genka, aMMHOK
OILUI0I0TBOpEHHE. PEKOHCTPYKIMS SHIIEKIETOK U KIIOHUPOBaHUE JKUBOTHBIX. MeTox Tp
XpoOMOCOMHAsi M TeHHas WHKEeHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha W KOHCTP
JIOCTHXKEHHsT M NEepCHEeKTHUBBl XPOMOCOMHOM M T'€HHOM HH)KeHepuu. MeTuIMHCK

CTBOJIOBBIX KJIC€TOK

Cucrema n MHOFOO6paSI/Ie OpraHn4YC€CKOIro Mupa




4.1

Bbuonorndeckoe pasnooOpaszue opranm3mMoB. COBpeMeHHas CUCTEMa OpPraHWYECKOT
opranu3mMoB. OCHOBHBIE CUCTEMATUUYECKUE TPYTIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHUS W JKH3HEACSTEIHLHOCTH OJTHOKICTOYHBIX OpraHW3MOB. bakrte
OJTHOKJIETOYHBIE BOJOPOCIH, JPYyrue MpoTUCThL. KoloHWanbHbIE OpraHu3Mebl. [[Bu
amMEOouHOe, JKTYTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOYHBIX OpraHHU3MOB.

Opranu3MoB. Takcuchl

4.2

MHorokiieTounble pacteHus. B3anMocCBsI3p 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma.
MHOTOKJIETOYHOTO opranm3Mma. OpraHu3m Kak eauHoe IieJloe. TKaHUu pacTeH
oOpa3oBarenpHasi, IOKPOBHAs, WPOBOAAIIAS, OCHOBHas, MexaHudeckas. Oco

pacnonoXeHus TKaHe B OpraHax pacTeHHM

4.3

BereraruBHble M reHEpaTUBHBIE OpraHbl pacTeHuil. @YHKIUU OPraHOB M CHUCTEM Op
MHOTOKJIETOYHBIX pPAacTEHUM: TpOIM3Mbl W HacTuu. IlornomieHue BOXBI, YIVIEKHCIT
pactenusmMu. [[pixanue pacrenuil. Juddysus ra3oB uepe3 MOBEPXHOCTb KIETKH.
Boiaenenue y pacteHuid. 3amura y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. Cpencts
DUTOHIIN L.

PasgpaxkuMocTes M peryisnus y OpraHusmoB. PaznpakumocTs M perymnsuus y MH

BCIICCTBA U UX 3HAUYCHUC

4.5

MHOroOKJIETOYHbIE KUBOTHbIC. B3aMMOCBSI3b YacTeil MHOTOKJIETOYHOTO OpraHu3Ma.
MHOT'OKJIETOYHOTO opranu3ma. Opranusm Kak eauHoe 1enoe. 'omeocras. Tkanu xuB
TKaHEH: SMUTENHaIbHAS, COCIWHUTEIbHAs, MbIIeUHas, HepBHas. OCOOCHHOCTH CT

TKaHEH B opraHax XMBOTHBIX U YCJIOBCKaA

4.6

Opranbl U CUCTEMBbI OpPraHOB >KMBOTHBIX. (DYHKIIMM OpPraHOB M CHCTEM OPTraHOB.
OJTHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX )KUBOTHBIX. HapykHbIN 1 BHyTpeHHH cKeneT. C
JIBH>KeHHE MHOTI'OKJICTOYHBIX KUBOTHEIX. IIuTaHue kMBOTHBIX. IIuTanue mMo3BOHOYH
Koxxnoe npixanue. XKabepHoe v 1ErouHoe JAbIXaHUE.

JIpixaHue TMO3BOHOYHBIX >KMBOTHBIX. OBOJIIOIMOHHOE YCJIOKHEHHE CTPOCHHUS
JlpIxaTenpHasi cUCTeMa 4eloBeKa. MeXaHW3M BEHTWISLMU JIETKUX Yy NTHUILl U MIIEK
Opranu3MoB. TpaHCIOPT BEUIECTB y KUBOTHBIX. KpOBEHOCHAs crCTEMA U €€ OpraHbl.
XKUBOTHBIX. Kpyru kpoBooOparieHus. DBOTIOLUUOHHBIE YCIOKHEHUS CTPOCHHS K
JKUBOTHBIX. BhiziesieHne y opranu3mMoB. Beiienenne y ;kuBOTHbIX. COKpaTUTENbHBIE
MOJIOCTH TeJla C KPOBEHOCHOW M BBIICIUTENIBHOW CcHUCTEeMaMU. BblaeneHue y 1
MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M X MPOU3BOIHBIE.

PaznpaxuMocTs U peryssnus y opranu3moB. Pa3zpaxuMocTb y OJTHOKJIETOUYHBIX OPT:
peryisiiysg y MHOTOKJIETOUHBIX pacTeHUd. POCTOBBIE BelllecTBa U MX 3HAUYCHHUE.
HepBuast cucrema u pedaekTopHas peryyismus Y MHOTOKJICTOYHBIX >KHBOTHBIX.

DBOJIIOIIMOHHOE YCII0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.




Pazpaborka anroputmoB W mporpamMMm Uit 3(G(GEeKTUBHOH (YHKIIMOHAIBLHOW aHH

MpOTCOMOB, MeTab0JIOMOB MHKPOOPTaHHU3MOB, paCTeHHﬁ, JKHMBOTHBIX M YCJIOBCKA

OpFaHI/ISM YCJIOBCKA U €T0 3J0POBLC

5.1

OpraHH U CUCTEMbI OpraHOB Y€JIOBCKA. OT,I[CJ'II)I T'OJIOBHOT'O MO3ra IO3BOHOYHBIX

nyra. bezycnoBHble U ycioBHBIE peduiekchl. ['ymMopanbHast peryisius U 3HIOKpUH
XKenesbl 3HAOKPUHHOM CUCTEMBI U MX TOpMOHBI. JlelicTBue ropmoHoB. B3aumocss

['unoranamo-runoduzapuas cucrema. Pedekce u pednexropnas nyra. besycinoBusie
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3ammra opranu3ma ot OosesHei. iMMmyHHas cucrtema yenoBeka. KieTounslii U rymo

MPUOOPETEHHBIN crieUPUIECKU UMMYHHUTET. Teopus KIOHAJIBHO-CEJIEKTUBHOTO W
C.ToneraBa). BocnamutenbHble OTBETHl OpraHu3MoB. Poib BpOXIEHHOIO UM

3a00J1eBaHuil

53

KposeHnocHas cuctema u e€ opransl. Ceple, KpOBEHOCHBIE COCYbl U KpoBb. Kpyru k

perysinus

5.4

bixanue yenoBeka. Jluddys3us ra3oB yepe3 MOBEPXHOCTh KIETKH. JlpIxaTenpHa

MMOBEPXHOCTh. Perynsanums nprxanus. J{prxarenbHbie 00bEMBI

5.5

HI/IH_IeBapI/ITeJIBHaH cucreMma YCIOBCKaA. OT,ZLCJ'ILI MMUIICBAPUTCIBHOT'O Tpa

BHyTpuIionocTHOE U BHYTPUKJIETOYHOE MUILEBAPEHHE

5.6

[ToxpoBsl u ux npousBoaHble. Opransl BeigeneHus. I[louku. CtpoeHne u QyHKIN

CCKpCHus U O6paTHOC BCaChIBAHHUEC KaK MCXaHU3MbI pa6OTBI OpraHOB BBIJICJIICHUA. O6p

5.7

JIBM>KeHHE YellOBEeKa: MblllieyHast cuctemMa. CKeleTHbIE MBITIIEI U uX padora. CTpoeH

Teopust aBontoruu. Pa3BuTHe ku3HU Ha 3eMiie

6.1

OpomonnonHas teopusa Y. [JlapBuna. [Ipennochblik BO3HUKHOBEHHUS JAapBUHHU3MA.
JapBuHa.
JIBmoky1ye cuiibl 3BoJfolny BUIOB 10 Y. JlapBuHY (BbICOKass HHTEHCUBHOCTH Pa3MH

W3MEHYHBOCTH, 00ph0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmrenne cuaTeTndeckoir Teopun 3Bomtonuu (CTD). HelitpansHas Teopust 3BOI

Ouosorus. 3HaYeHUE SBOJIOIIMOHHON TEOpUH B POPMUPOBAHUHN €CTECTBECHHO-HAYYHON

6.2

[Tomynsmus kak sneMeHTapHas equHHuLa 3Boirolud. COBpPEMEHHBIE METOJbI OLE
CTpYKTypbl monynsiiuii. M3meHeHne reHo(oHAA MOMYJISIUU KaK 3JIEMEHTapHO
reHeTnyeckoro paBHosecus Jx. Xapau, B. BaiinGepra.

OneMeHTapHbIe (PaKTOPBI (IBHKYIIHME CHUIIBI) ABOTIOIMU. MyTanmoHnHsli nporuecc. Ko
I€HOB — CJIy4ailHble HEeHalpaBJieHHble M3MEHEHMs YacTOT ajulesieil B MOMyJISIUs
W3onsnus nonmyssinuid: reorpaduyeckast (mpocTpaHCcTBEHHas ), Onoyoruueckas (pernpo
EcrecTtBennblii  oTOOp — HampaBimsronui - gakrtop aBomoruu.  Dopmbl  ec

CTaOMIIM3UPYIONINNA, pa3pbIBatoOnid (Iu3pynTHBHBIN). [1o10B0# 0TOOD.




[IprcnocoO0aeHHOCTh OpraHU3MOB KaK pPE3yJbTaT MHUKPOIBOIIONUH. BO3HUKHOBEH
Apomopdo3sl U uanoanantauuu. Ilpumepsl mpucnocobineHuit y opranuzmon. Ot
OpPraHHU3MOB.

Bun, ero xputepun u crpykrypa. BumooOpa3oBaHue Kak pe3ybTaT MHUKPOIBOJIIO
BujooOpazoBanus. I[lytm wu cmocoObl  BHI00Opa3oBaHUs: aijiomarpuyeckoe  (
(9KOJIOTHYECKOE), «KMTHOBEHHOE (TIOMILIONAN3ALNS, THOpUan3aius). JmuTeIpsHOCTh
MexaHu3mbl GOPMHUPOBAHUS OMOJIOTUYECKOTO pa3HO00pa3usl.

Ponp 3BOMOIIMOHHON OMOJIOTMU B pa3pabOTKE HAay4HBIX METOJIOB COXPAaHEHUs OU
KOABOJIIOIMA MApa3uTOB U UX X031€B. MexaHU3Mbl (OPMUPOBAHUS YCTOHYUBOCTH K

Heu

6.3

Metoapl u3ydeHuss Makpo3Boitouuu. [lameoHTosnornyeckue MeETOAbl U3YyYEHHUs
¢butoreHeTUYECKHEe PsiJibl OPraHU3MOB.

buoreorpaguueckue Meronpl u3ydeHus dBomonuu. CpaBHeHue (GIOpHl U
buoreorpaduyeckue odnacti 3eminu. BUIBI-3)HIEMUKT U PETUKTHI.
OMOpHOJIOrMYECKUE U CPAaBHUTEIBbHO-MOP(POJIOIMUECKUE METOAbl H3Yy4YeHHs 3BO
HBOJIIOIIMH OHTOTE€HE3a U MOSIBIICHUS 3BOJTIOIIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIE U aH
OpraHbl M aTaBU3Mbl. MOJIEKYJIIpHO-T€HETUYECKHE, OMOXMMHUYECKHEe M MaTeMaTh4
I'omonoruynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUIECKUX JIEPEBb
XPOMOCOMHBIE MyTaLlUU U YBOJIIOLUS TCHOMOB.

OO6mme 3akoHOMEpHOCTH (IpaBuiia) 3BOOIMH. HeoOpaTuMOCTh 3BONIOIIMU. Ajarr

TEMIIOB 3BOJIFOIIMH

6.4

Hayunble rumore3bl NPOUCXOXKIEHHMsS JKU3HM Ha 3emie. AOHMOreHe3 W HaHcIep
3apOKICHUM KHU3HU (KpealMoHH3M). ['unore3a noCTOSHHOTO CaMO3apOXKJIEHUS JKU3
Penu, JI. Cnamnannanw, JI. [Tacrepa. IIpoucxoxieHue ®U3HU U aCTPOOHOIIOTHS.
OcHoBHbIE 3Tanbl HeopraHuueckod sBomtonuu. [lnanerapHas (reosormueckast)
AOHOreHHBI CHHTE3 OPraHMYEeCKUX BellecTB U3 Heoprannueckux. Onsit C. Musuiepa
n3 MoHoMepoB. KoanepBatHas runore3a A.M. OnapuHa, TUIIOTE3a MEPBHYHOTO OY.
runoreza ['. Ménnepa. Pubozumbr (T. Yek) u runoresa «vupa PHK» V. T'mn
BO3HUKHOBEHUE IIPOTOKJIETKH.

Uctopus 3emnu u MeToibl € u3ydeHus. Mckonaemsle opranudeckue octarku. ['eoxpo
1 a0COJIIOTHASE TEOXPOHOJIOTHSL. [ €0XpOHOIOrnYecKas IIKaia: 0Hbl, 3pbl, NEPUOIBI, AT
HaganpHbple 3Tanbl opraHudeckod sBomonuu. llosBiieHMe M 3BOMIOLUA IEPBBIX
BosnukHOBeHHE mepBBIX dKocucTeM. COBpeMeHHbIE MUKPOOHBIE OMOMIEHKH Kak a
Crpomaronutsl. [IpokapuOTHI ¥ 3yKapHOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE TPOUCX0XKIEHNE BUPYCO
OpraHu3MoB. BO3HUKHOBEHNE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 9Tambl 3BOJIONMH BbICIIUX pacTeHud. OcCHOBHBIE apoMopd03bl pact




[TosiBeHre CrIOpOBBIX pacTeHU U 3aBoeBaHUE MU cyiu. CemeHHbie pacTenus. [1po
OcHOBHBIE 3Tambl ABOJIOLUU KMBOTHOTO MHUpa. OcHOBHBIE apoMOpd03bl KHUBOTHB
B3pbIB — IMOSABJIEHUE COBPEMEHHBIX THUIOB. IlepBble XOpAOBBIE XKUBOTHBIC. JKU3H
[Tpoucxoxnenne ampuduii u pentuinid. [IpoucxoxaeHne MICKOMUTAOMNX U MTHUI]
OcBoeHne 6eCr03BOHOYHBIMU U TO3BOHOYHBIMH KUBOTHBIMU CYIIH.

Pa3Butue >xu3HM Ha 3emie MO 3paM M TEpHOJaM: apxei, MpoTepo30il, mai
XapakTEepUCTHKA KJIMMara W TeoJornyeckux mpoueccoB. IlosBienne u p
VYrieobpazoBaHue: €ro yCIOBHS U BIMSHUE Ha Ta30BBIM COCTAaB aTMOC(HEPHI.
MaccoBbele BBIMUPAHUSI — 3KOJIOTMYECKHME KPHU3UCHI Mpouuioro. IlpuuuHbl u

CoBpeMeHHBIN IKOJIOTHIECKUN KPU3ZHUC, €T0 OCOOCHHOCTH

6.5

Pasznens! u 3amaun anTponosoruu. Metoasl anTponojoruu. CTaHOBIEHHE NpeaCcTa

CoBpeMeHHbIE HayUHbIE TEOPUHU.

CxoncTBO 4yenoBeka ¢ KMBOTHBIMU. CurcTremMaTHuecKkoe MojoxkeHue uyenoBeka. C
KMBOTHBIMH:  CPaBHUTEIBHO-MOP(OIOTHUECKUE, HSMOpPHOIOrHYeckue, (U3N0IOr
OTnunuus yemoBeKa OT JKUBOTHBIX. [IpSIMOX0KI€HHE 1 KOMIUIEKC CBSI3aHHBIX C HUM II
U BTOPOW CUTHAJILHOW CHCTEMBI.

JIBmokyiue cuiibl (pakTophl) aHTpOIOreHe3a: Ouooruyeckue, counaababie. COOTHO

(aKTOpPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJIMM AaHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — IBYHOTHE MTPENKH JIroel. Ye

opyauid Tpyna. YenoBek NpAMOXOMISIIMA U MEPBBIM BBIXOJ JIOJEH 3a mpeaensl A
o0IIMH MpeJoK HeaHJepTATbCKOTO YeJIOBEKa M 4YeJIOBeKa pa3yMHOro. YenoBek

XOJIOJHOTO KiuMarta. YeloBeK pa3yMHBIM COBPEMEHHOIO THMA, JICHUCOBCKUU Y
npeneramu AQpukm.

DOBOMIONMUS COBPEMEHHOTO 4YelioBeka. EcTecTBeHHBbIH OTOOpP B MOMYJSAIUSX Ue
nonumMopdusm. [lonmynsiuoHHbIe BOJIHBI, Apeiid TeHoB, MUrpalus U «3PQPeKT OCHOB
4eJI0BEKA.

UYenoseueckne packl. [lonarue o pace. bonpmme pacel: eBporeougHas (€
(axBaTOpHalibHAs ), MOHTOJIOUIHAS (a3UaTCKO-aMepuKaHckas). Bpems u mytu paccerne
yenoBeuecknux pac. HaydHas HecocTosATeNbHOCTh pacusma. [IpucnocobiaeHHOCT

OKpyaromie cpensl. Bimsiaue reorpaduyeckoii cpeasl u apetida reHoB Ha MOp(HOII0

OKOCHUCTEMEI U IpUCymue nM 3aKOHOMCPHOCTHU

7.1

Pazpnenb! u 3anaun sxosorun. CBsi3b SKOJIOTHH C IPYTUMU HayKaMH.
Mertoapl sxonioruu. [ToneBsie HAOMIOACHUSA. DKCIIEPUMEHTHI B 9KOJIOTHHU: TIPUPOIHBIC

HKOJIOTHH. MOHUTOPHUHT OKPY’KAIOLIEH CpeJIbl: JTOKAIbHBIN, PETHOHAIBHBIN U II100ah

7.2

OKOJIOTUYECKHE (baKTOpBI U 3aKOHOMCPHOCTHU HX JEHCTBHS. Knaccmbﬂxaunﬂ OKOJI

Onotnueckue, antponoreHupie. O0mMMe 3aKOHOMEPHOCTH JIEUCTBHS DKOJIOTHIECKUX




[npenrens, FO. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OpraHU3
Abuotnueckue (akropbl. CBeT Kak skosorndyeckuit ¢akrop. [leiicTBue pasHbIX
OpPTaHU3MBL. DKOJOTHYECKHE TPYIIbl PACTEHHH W J>KUBOTHBIX II0 OTHOIICHHUIO
doTtonepuoausm.

Temnepatypa kak 3xosoruueckuii ¢akrop. [eficTBue TemrepaTypbl Ha OPTaHU3MBI.
OpTraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonorndeckuii gaxtop. [IpucnocoGnenust pacTeHuil K moaaepxaHu
pacTeHuil o OTHOIIEHUIO K Bojie. [Iprcrnocobnenust )KUBOTHBIX K U3MEHEHUIO BOJJHOTO
Cpenpl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3/AYyIIHAs,  IOYBEH
BHyTpuopranuzMeHHas. OU3HKO-XUMHUECKHE OCOOCHHOCTH cpell OOUTaHUs OpraHu3
KHU3HU B pa3HbIX CpEAaAX.

buonoruueckue putmbel. BHemHue u BHyTpeHHUE puTMbl. CyTOYHBIE W TOAU
OpPTaHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBHIA YKU3HH.

XKuznennsie Gopmbl opranuzMoB. [lonsTHe o *xu3HeHHOU Qopme. KuzHeHHbIE dop
KyCTapHHYKH, MHOTOJICTHHE TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHBIE (OPMBI KU
a3poOHOoHTBI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotnueckune ¢akrtopsl. Bumbl OMOTHYECKHX B3aUMOACHCTBUIN: KOHKYPEHIIHS, XU
[Tapasutu3Mm, Koomepauusi, MyTyalu3M, KOMMEHCAJIW3M (KBapTHPAHTCTBO,
B3aNMOJIeicTBU (Tonnueckue, hopuyeckue, padbpudeckue). 3HaueHUE OUOTHUECKUX

OpraHnu3MoB B CpEac 00UTaHUA. HpI/IHHI/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

DKOJOTHYECKHE XapaKTepUCTUKU momysiiun. [lomymnsius kak Ouoiorudeckas CUC
¢u3mdeckux 0apbepoB M OCOOCHHOCTEH OMOJIOTHMH BUIOB B (POPMHPOBAHUU TMPOCT
OcHOBHBIE MMOKa3aTEeNM MOMYJISIIIUN: YACIEHHOCTD, IJIOTHOCTb, BO3pACTHAs U MOJIOBA
TEMII POCTa, CMEPTHOCTh, MUTPAIIUSL.

Dkosornueckasi CTpykrypa mnomyisiuu. OleHKa YUCICHHOCTH MOmyssiiuu. J[uHa
buotnueckuil noreHuuan nomynsuu. MojaenupoBaHue AMHAMUKU nomnyssinuu. Kpu
Kpussie BeDKUBaHMS. Perynsmmsi 4uCIIEHHOCTH TOMYJIAIHN: POJb (PaKTOpOB, 3aBUCS
DKOJIOrM4ecKHe cTpaTeruu BU1oB (r- u K-ctparerun).

[TonsiTne 00 »dKoMOrMYecKo HuUIe BHAAa. MecTtooOutanue. MHOroMepHas MO,
XartunHcoHa. Pazmepsl skonornueckoi Hu. [loTeHmanbHas u peajin30BaHHAs HULI
Bun kak cucrema momynsiuuid. Apeanbl BUIOB. Buabsl M UX KU3HEHHBIE CTpate

MI/IFpaIII/Iﬁ JKUBOTHBIX. brojiornueckrne nHBa3uu YYXKCPOAHBIX BUJI0B

7.4

CoobmiecTBa opranu3moB. buoneno3 u ero crpykrypa. CBs3M MEXAy OpPraHu3M
otkpeiTast cucrema (A.Jlx. Tencnu). OyHKIMOHANbHBIE OJIOKM OPraHU3MOB B 3KO
penyuenTsl. Tpoduueckue ypoBHH. Tpodudeckue menu u ceTu. AOHOTHYSCKHE
sKocucTeMax. KpyroBopoT BEIecTB U IOTOK YHEPTHH B SKOCUCTEME.

OcHoBHbIE MOKa3aTeNu 3KocucTeMbl. bruomacca u mpoaykius. DKoJIoruyecKue nupam




HanpaBneHnHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB — cykueccuu. [lepBuuHble M BT
AHTpOnOreHHbIe BO3AeHCTBHS Ha cyKieccur. KinrMakcHoe coobmiectBo. bropaznooOp
— OCHOBa YCTOWYMBOCTH COOOILIECTB.

IIpuponHble  SKOCUCTEMBI.  AHTPONOIEHHBIE  JKOCUCTEMBI.  ATPO’KOCHCTEMA.
AHTPOIIOTCHHBIMU U NIPUPOAHBIMU SKOCHCTEMAMHU.

VYp6oskocucremsl. OcHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opozackas ¢iopa u
¢bayHnbl. buonorndeckoe u X03siCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM M YpPOOIKOCHCT
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.

IlepeHoc 3HEpruM M BELIECTB MEXKIY CMEXKHBIMU SKOCUCTEMAMHU. Y CTOMYHUBOCTH OPT

YCIOBUAX €CTECCTBCHHBIX W aHTPOIIOI'CHHBIX BOSI[GﬁCTBHﬁ

7.5

buocdepa — obmennanerapras 0601049ka 3eMITd, T CYIIECTBYET WIH CyIIeCTBOBaIa
o6uocdepe. Obnactu 6uocheps! u e€ cocran. JKuBoe BemiecTBo Ouocdepsl U ero GyHK

3akoHOMEpHOCTU cymiecTBoBaHus Ouocheprl. OcobenHoctu Ouocdepsl Kak TI100

paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U OMOreoOXMMHUYECKHE LIUKIIBI (YTIiep
ounocdepe.

3onaneHOCTh OHOcheprl. [lonstue o Ouome. OCHOBHBIE OHOMBI CYIIH: TYHT
IIUPOKOJINCTBEHHBIE JIeca, CTEMH, CaBaHHbBI, MyCTHIHU, TPOIUYECKHUE Jieca, BHICO
KMBOTHBIA MUP OHOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OIIEHKa UX PECYPCHOr0 MOTEHIMaIa U 6uocde

7.6

DKOJIOTHUECKUE KPU3UCHI M UX MpUuYnHbI. Bo3zaeiicTBue yenoBeka Ha 6uocdepy. 3ar

BO31yXa. 3arpsA3HeHHe BOJHOW cpenpl. OXpaHa BOJHBIX pecypcoB. Paspymienue mo
N3menenue knmMmara.

AHTpPONIOT€HHOE BO3/ICUCTBUE HA PACTUTENIbHBIN U KUBOTHBIN Mup. OXpaHa pacTuTesn
MIPUHIIMIIBI OXpaHbl pupoAbl. Kpacueie kauru. Oco0o oxpaHseMble IPUPOIAHBIE TEPP

Y 300JIOTMYECKHE TTApKU.

OcCHOBHBIE TPUHIUIIBI YCTOWYMBOIO pa3BUTHUSL YEJIOBEYECTBA W Mpuponbl. Pail

COoXpaHEHHE OMOJIOTUYECKOT0 Pa3HOOOpa3us 3emMin




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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