MyHunumnaipsHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHNE

cpennsis obmieoOpazoBaTenbHas mkoja No5

COI''TACOBAHO: YTBEPXKXIALO:
4 >

Ilemarornueckuii coBeT

MAOY COLI Ne5

IIpotokon Ne 9 ot 29 aBrycra 2025r.

[IpunoxeHnue kK OCHOBHOM 00pa3oBaTEIbHON MTpOrpaMmme
cpeaHero oo1iero oopa3oBaHus
MAOY COLI Ne5
Pabouas nmporpamMma no yueOGHOMY IpEeAMETY
«buonorusy»
s 10-11 knaccos
(ID 8695364)

(yriyOn€éHHbBIA yPOBEHb)

MO Kapniunck



HOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMy mnpeametry "buonorus" (manee - 6uomorus) Ha
YpOBHE CpeiHero o0Iiero oopasoBanus pazpaborana Ha ocHoBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanuu B Poccuiickoi
Oeneparuny, GI'OC COO, KoHueniuu mnpenogaBaHus y4yeOHOTO IpeaMera
«buonorus» W OCHOBHBIX TOJIOKEHHH (denepanbHO pabodeil mporpamMmbl
BOCITUTAHUSI.

VYueonsii peamet «buonorus» yrnyonéunoro ypoBHsa uzydenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEIMETHON  00JjacTu
«EctecTBeHHO-HayuHble npeameTe». CornacHo mnonoxenusm PI'OC COO
npoduiibHbIe Y4eOHbIE NPEIMEThI, H3ydyaeMble Ha YriayOJEHHOM YpPOBHE,
SIBJISIOTCS crtocoooM audpepeHimanuu oOydeHus Ha ypOBHE CpeiHero oOIero
o0pa3oBaHMsl M MPU3BAHBI OOECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lUM, CpeIHUM OOIIKUM, CpEeAHUM MNPOGECCUOHANBHBIM W  BBICIIMM
oOpazoBanueM. B To jxe BpeMsi KaxkIbli U3 ATUX YUEOHBIX MPEIMETOB JOHKECH
ObITb OpPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCITUTATEIBHBIX W Pa3BUBAIONIMX 3aja4, CBSI3aHHBIX C MpodopueHTAIUEH
oOydJaronuxcsi W CTUMYJUPOBAaHHMEM HHTEpeca K KOHKPETHOW O0JacTH
HAyYHOTO 3HAHMS, CBSI3aHHOTO C OWOJOTHEH, MEAUIMHON, JKOJIOTHEMH,
MICUXOJIOTUEN, CHOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no yuebHOMy npeametry "buonorus” ga€t mpeacTtaBieHHE O
HEeIu W 3a7a4ax u3ydeHusi yueOHoro npeamera «buonorus» Ha yriayO0inéHHOM
ypOBHE, omnpenensieT o0s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIep KaHue,
€ro CTPYKTypHpOBaHHE MO pa3jesiaM U TeMaM, paclpeelieHHe Mo Kiaccam,
PEKOMEHJIyeT IMOCJEA0BATEIbHOCTh U3YYCHHUSI y4eOHOTO MaTepualia ¢ yuéTom
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€M, JIOTUKH Y4eOHOro Mpoiiecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o Ouosioruu
peann30BaH MPUHIIMIT MIPEEMCTBEHHOCTH C HM3Yy4YEHHUEM OHMOJIOTUM Ha YPOBHE
OCHOBHOro o0Omiero oOpa3oBaHus, Omarogaps dYemMy MpPOCMaTPUBACTCS
HANPaBJICHHOCTh Ha TOCJENYIONIEe pa3BUTHE OMOJIOTUYECKUX 3HAHHM,
OPUEHTHUPOBAHHBIX HAa (POPMUPOBAHUE E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUN O 3JI0pPOBOM oOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpeKHOT0 OTHOIICHUS K OKpYKalllew mpupojaHoil cpexe. B
mporpaMme Mo OMOJIOTHUM TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4eOHOTO MpeaMeTa
«buonorus»y B peammzanuu  TpeboBanuit PI'OC COO Kk IUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3yJibTaraM OOYy4YEeHHS U B
(GbopMHpPOBAaHWK OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIBHOU JEATEILHOCTH
00y4Jaronuxcsi M0 OCBOCHUIO COJEPKaHUsI OMOJIOTMYECKOr0 0Opa3oBaHUsSI Ha
YPOBHE CPeJHET0 00111ero 00pa3oBaHus.

VYuebubiii  mpeamer «buomorus» Ha  ypoBHE CpeAHEro  OOIIEero
oOpa3oBaHHs  3aBepiiaeT OWOJOTHUECKOe oOOpa3oBaHHWE B  IIKOJE H
OPHEHTHPOBAH Ha PACHIMPEHHUE U YIIyOJeHUE 3HAHUN O0YYaIOMUXCS O KUBOM
MPUPOJIE, OCHOBAX MOJICKYJSIPHOM M KIIETOYHOW OHMOJIOTUM, dMOPHUOJIOTUU U
OMONIOTUN Pa3BUTHSI, TEHETUKU, CEJICKIIMU, OMOTEXHOJOTUU, IBOJIIOIMOHHOTO
YYECHHS U DKOJIOTHH.

N3yuenne yueOHoro mpenmera «buonorus» Ha yriiyOJICHHOM YpOBHE
OPHEHTHUPOBAHO Ha MOATOTOBKY OOYYarOUIUXCS K MOCIEAYIOMIEMY MOTyYEHUIO
Owonornyeckoro oOpa3oBaHHMsi B By3aX W OpraHU3alUsIX CpPEIHETro
npodecCuoHaIbHOTO 00pa3oBanus. OCHOBY €ro CoJepKaHUS COCTaBJISET
cucteMa OMOJIOTUYECKUX 3HAHUH, MOTYYECHHBIX TPU U3YYCHUH 00yUYaIOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3lesioB OWOJIOTMHM HA  YPOBHE



OCHOBHOTO o00I1ero oobpazoBanusi, B 10—11 kilaccax 3TH 3HAHUS TOJTYYalOT
passutHe. Tak, pacmiupeHsl U yriayOiaeHbl OMOIOTHYECKUE 3HAHUSL O PACTCHUSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4elioBeKa,  OOIIUX
3aKOHOMEPHOCTSIX ~ KU3HM, JOIMOJHUTEIBHO BKIIIOUYEHBl OHOJIOTHYECKUE
CBEJICHUSI TPUKJIAJHOTO U TOHUCKOBOIO XapakTepa, KOTOPbIE MOXHO
UCIOJIb30BaTh KAaK OPUEHTUPBI IS TOCJIEIYIOUIEro BbIOOpa Mpodeccuu.
Bo3moskHa Takke MHTerpaiusi OMOJOTMYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHUSIMH, TOJYYEHHBIMU OOYYaIOIIMMHCS MPU U3YYECHUU (PUBHKU, XHUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMmbl mo ydeOHOMy mpeametry "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBI M SBOJIONMOHHBIM MOAXOABl K H3YYEHHUIO OHOJIOTHH.
CornacHo WM, W3y4aloTCs CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHBIC IS
KUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3alllH, BOJIIOIMK OPraHUYECKOTO MUpa
Ha 3emJie, COXpaHEHHs] OMOJIOTMYECKOro pa3HooOpas3usi miaHerbl. Tak, B 10
KJIAaCCE€ M3Y4yaloTCs OCHOBBI MOJICKYJISIPHOW M KIETOYHOM  OWOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTHH PA3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJOTHH, aKTYaJu3UpPYIOTCS 3HAHUS OO0ydYarouuxcsi II0
O0oTaHUKe, 300JI0TMH, aHaToMuH, (Qu3nonorun uyenoBeka. B 11 kmacce
U3YYarOTCs HBOJIIOIIMOHHOE YUE€HHE, OCHOBBI SKOJIOTHUHU U yueHue o duocdepe.

VYyeOuniii mnpenmer «buonorus» TpU3BaH  00ECIEUUTH OCBOCHHE
oOy4JaronuMucss OHOJOTUYECKUX TEOPUHM M 3aKOHOB, HUJCH, MPUHIUIIOB H
paBui, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAaHUW O CTPOEHUHU, MHOTOOOpa3uu U OCOOCHHOCTSX KJIETKU, OpTraHUu3Ma,
MOMYJISIUU, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIINUXCS HAYYHBIX JTOCTUKCHUSX,
COBPEMEHHBIX  HCCIICIOBAHUAX B  OHOJOTHUH, TPUKIAJHBIX  ACIEKTaX
Ouonornueckux 3HaHuUW. [l pa3BUTHA W TNOJJEpKaHUS  HUHTEpeca
oOydaroruxcst K  OWOJOTMM  Hapsgy CO  3HAYUTENIBHBIM  00BEMOM
TCOPCTUYECKOr0 Marepuana B COICPXKAHUM IMPOTPaMMbl IO  OHOJIOTHH
PELYCMOTPEHO 3HAKOMCTBO C HCTOPHCH CTaHOBJICHUS W PasBUTHS TOM HIH
WHOUM 0051acTh OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B
pelieHre BaKHEHIIINX OMOJIOTUYECKHUX U IKOJIOTHYECKUX MPOOIIEM.

Lens wusydenuss yueOHOro mnpenmera «buonorus» Ha yriayOaéHHOM
YpOBHE —  OBJAJCHUE OOYyYalOUMMHUCA 3HAHUAMH O  CTPYKTYPHO-
(GYHKIIMOHATBHOM  OpraHW3allid  JKUBBIX CHCTEM pa3HOTO paHra u
npruOOpEeTeHNEe YMEHUI UCTIOIh30BaTh 9TU 3HAHUS B (DOPMUPOBAHUH HHTEpPECa K
omnpenenéHHoON obyacT TPOodEeCCHOHAIBHOW ACATEIbHOCTH, CBS3aHHOM C
Ouonorven, WM K BHIOOPY Y4YeOHOTO 3aBeACHUS ISl TMPOJODKCHHS
OMOJIOTHYECKOTO 00pa30BaHMUS.

JlocTibkeHue 1ienu u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha
yrayOn€HHOM YpOBHE 00€CIIEYMBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbl OHOJOTWYECKUX 3HAHHWM: 00
OCHOBHBIX OHOJIOTHYECKUX TEOPHSIX, KOHICMIUIX, THUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TpaBWjIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0O KapTUHY MHpPa; O CTPOCHHH, MHOT0OOpa3uhd U OCOOCHHOCTSIX
OMoNOTUYeCKUX CcUcTeM (KJIeTKa, OpPTraHW3M, TOIMYJSIUs, BUJ, OHOTEOIeHO3,
ouocdepa); 0 BBIAIOIMIMXCS OTKPBITUSAX M COBPEMEHHBIX HCCIIEIOBAHUSX B
OMOJIOTHH;

O3HAKOMJICHHE OOYYalIIMXCA C METOJaMU TIO3HAHUS >KHUBOW TMPHUPOIBI:
MCCTIEIOBATEIbCKUMU  METOJaMH  OHOJIOTUYECKUX HayK (MOJICKYJISAPHON U
KJIETOYHOW Ounoyioruu, SMOpPUOJIOTMH W OWOJOTHW pPa3BUTHsI, TEHETUKH U
CEJICKIIMM, OWOTEXHOJOTMM W CHUHTETUYECKOW OHMOJIOTHM, TMaJCOHTOJIOTHH,



HKOJIOTMH); METOJAMH  CaMOCTOSATEIBLHOTO TMPOBEACHUS] OMOJOTUYECKUX
UCCJIeIOBaHU B JabopaTopud W B Tmpupoje (HaOMIOACHHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaMOCTOSITEIbHO HAaXOAWTh,
aHAJIM3UPOBATh M MCIOJb30BaTh OMOJIOTHYECKYIO MH(DOPMAIUIO; MMOJIH30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIMUBATH CBSI3b MEXIY
pa3BUTHEM OWOJOTUU M COIUATBHO-3KOHOMUYECKUMH U 3KOJIOTHYECKUMU
npoOieMaMu 4YeJIoBeuecTBa; OIEHUBATH MOCIEIACTBUS CBOCH NEATEILHOCTH MO
OTHOUIEHUIO K OKpY)Kalolel MPUpOIHON cpejie, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO0  OKPYXAIOIIUX JIIOJIe; OOOCHOBBIBAaTH U  COOJIOJATh  MEPbI
nporiIakTUKM UHPEKIUOHHBIX 3a00J€BaHUM, NMPaBUJIa MTOBEJCHUS B TIPUPOJC
U  oOecriedyeHus: 0€30MaCHOCTH  COOCTBEHHOW  KU3HENEATEIbHOCTH B
YpE3BbIYAMHBIX  CUTyallMsIX HNPUPOAHOITO M  TEXHOTEHHOTO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHY;

pa3BUTHE Yy  OOYYalOIIMXCS  WHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW B Tpollecce 3HAKOMCTBA C BBIAAIONIUMUCS OTKPBITUSIMH U
COBPEMEHHBIMH HCCJIEIOBAHUAMU B OUOJIOTHH, PEIIaeMbIMU €10 TpobiemMamu,
METOJI0JI0TUEHN OMOJIOTUYECKOTO UCCJIEI0BAHMUS, IPOBEICHMUSI
AKCIIEPUMEHTAIILHBIX ~ HCCIEAOBaHUM, penieHuss OMOJIOTMYECKHX — 3ajad,
MOJIETTUPOBAHUST OMOJOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTaHUE Y 00YYArOIIUXCsl IEHHOCTHOTO OTHOIIEHUS K KMBOM MPUPOJIE
B IIEJIOM M K OTICIbHBIM €€ O0O0BeKTaM | SBJICHUSM; (opMUpOBaHHE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHUS B
IPUPOJIC; UHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre O00yJarolUMUCS KOMIIETEHTHOCTH B pallMOHAIBHOM
IPUPOAOIIOIH30BaHUU (COOIIOJICHUE MPABUI TOBEACHUS B MPHUPOJE, OXPaHBI
BUJIOB, DKOCHUCTEM, Ouochepbl), COXpaHEHUHM COOCTBEHHOTO 3J0pPOBbS W
3MI0POBbSl  OKpYXKAaIOMIMX  JioAed  (coOmrojeHuss Mep  NpodUIaKTUKU
3a00JIEBAHHUIA, obecrieyeHue 0€e30MacHOCTH JKU3HENEATEIbHOCTU B
YpE3BBIYAMHBIX CUTYAIUSIX MPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BaHUSI OMOJIOTUYECKUX 3HAHUM M YMEHUH B MMOBCETHEBHOMN KU3HU;

CO3JJaHME YCIOBMM VIS OCO3HAHHOTO  BbIOOpa  OOYyYaromUMUCS
VHIUBUIYaJTbHON oOpa3zoBaTeabHON TPACKTOPUH, CITIOCOOCTBYIOIICH
MOCJIEYIOIIEMY MPOPECCHOHAIIBHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHINBUYyaJIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMHU PETHOHA.

OOmiee 4YMCIO YacoB, OTBEJACHHBIX HAa UW3ydeHUE OWOJOTHU Ha
yrayOJeHHOM YPOBHE cpeaHero oOiero odpazoBanus, coctarisier 204 yaca: B
10 xnmacce — 102 gaca (3 yaca B Heaemo), B 11 kmacce — 102 gaca (3 gaca B
HEJIEIIO).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB M CPEACTB OOYUCHHUS OMOJIOTHH
OCYIIECTBIISIETCS C YYETOM CrelM(DUKU €r0 COJEp>KaHUs U HAIpPaBJICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTMYECKOTO O0pa30BaHUS B OpPraHU3AlUSIX CPEIHETO
MPOQ)eCCUOHAILHOTO U BBICIIETO 00pa30BaHMUSI.

OO0s13aTeNIbHBIM  YCIIOBUEM MpPH OOY4YeHMH OHOJOTMM Ha YriayOJEHHOM
YpOBHE SBJISIETCSI MPOBEJEHUE JTA0OPATOPHBIX M MpaKTHUecKuX pador. Taxxke
ydqacThe  OOyd4aromuxcsi B  BBIMOJHEHWHM  MPOEKTHBIX W y4eOHO-
HCCIIEIOBATENIbCKUX Pa0OT, TEMaTHKAa KOTOPBIX OMPENESETCS YYUTEIeM Ha
OCHOBE HWMCIONIMXCA MaTEePUATBHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
IPUPOIHBIX YCJIOBHU.



COIEPKXAHUE OBYYEHUA
10 KJTACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IIPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouojorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTHs Ouosiornu. buonormdyeckue Hayku M W3y4aeMble UMHU MPOOJIEMBI.
QdyHAaMEHTAIIbHbIC, MNPUKJIAAHbIE W TOUCKOBBIE HAyYHBIE HCCICOOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosoruu B (HOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBszaHHble ¢ Ouosiorueil. 3HaueHHe
OMOJIOTUM B TPAKTUYECKOM JEATEIBHOCTU YEJIOBEKa: MEAMIIMHE, CEIbCKOM
XO03MCTBE, TPOMBILUIEHHOCTH, OXPaHE IPUPOIBI.

JdemoHcTpanumn

[Toptpersi: Apucrotens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mennens, B. U. Bepuanckuu, 1. II. ITaBmos, U. .
MeunukoB, H. . Basunos, H. B. Tumodees-PecoBckuii, [Ix. Yorcon, O.
Kpuxk, 1. K. benses.

Tabnuubl u cxembl: «CBsi3b OMOJIOTUM C APYTrMMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbI U UX H3YyYeHHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHusi ouosioruu. CBOWCTBA KUBBIX
CHUCTEM: E€IUHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTh M LEJIOCTHOCT,
CJI0KHOCTb U YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aLHus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3aluy >KHUBBIX CHCTEM: MOJICKYJIIPHBIA, KJIETOYHBIMU,
TKAQHEBbIM,  OPraHU3MECHHBIA,  IOMYJAIUOHHO-BUIOBOM,  SKOCUCTEMHBIN
(6uoreonenoTnueckuit), ouochepusiii. Ilporneccrl, MpoucxoAsIue B JKUBBIX
cuctemax. OCHOBHbBIC TPU3HAKHU >KUBOT0. JKU3Hb Kak (hopMma CyIecTBOBaHUS
matrepund. Hayku, wu3yuarommue >KUBbIE CHCTEMbl Ha Pa3HbIX YPOBHSX
OpraHu3alyH.

N3yuenue xxuBbIx cucteM. Meroasl Onosnorudeckoit Hayku. Habmrogenue,
U3MEpPEHUE, DOKCIIEPUMEHT, CUCTeMaTu3auus, MertaaHain3. [loHsatue o
3aBUCMMOW M HE3aBUCUMOW IepemMeHHoW. [limanupoBaHue 3KCnepuMeEHTa.
[TocTanoBka u mpoBepka runores3. Hynesas runotesa. [lonstue BoIOOpKU U e€
JIOCTOBEPHOCTh. Pa3dopoc B Omonormyeckux maHHBIX. OIeHKa JOCTOBEPHOCTH
MOJIYYEHHBIX PEe3yJbTaToOB. [[pUUMHBI MCKaXEHUs PE3yJIbTAaTOB 3KCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIC TPU3HAKU >KU3HW», «buonornyeckue
cuctembl», «CBOWCTBa JKHBOM MaTepum», «YPOBHU OpPraHU3alMMU KUBOU
npupoab», «CTpoeHne >XMBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opranusMay, «buoreomnenos», «buocdepar, «MeTombt
M3yYECHUS )KUBOU MPUPOJIBI».

O6opynoBanne: jabopaTopHoe  00OpyIOBaHWE MJIsi  TPOBEICHUS
HaOJII0ICHUH, H3MEPCHHH, SKCIIEPUMEHTOB.

IpakTnueckass padora «Vicronb3oBaHME PA3TUYHBIX METOJIOB IMpHU
M3YUYEHHU )KUBBIX CUCTEM.

Tema 3. buosiorust KJieTKu



Knerka — cTpykTypHO-QyHKIIMOHANbHAA eauHuIA >kuBoro. HWcropus
OoTKpeITHs KiIeTKU. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. I[neiinen, P. BupxoB). OCHOBHBIE MOJIO)KEHHUS COBPEMEHHOM
KJIETOYHOM TEOPHH.

Meroabpl MOJEKYJISpPHOM W  KJIETOYHOW OWMOJOTHMU: MHMKPOCKOIIHS,
xpoMmarorpadusi, 35eKTpodope3, METOJ, MEYEHBIX aTOMOB, TUddepeHIraibHoe
HEHTPU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposanHvlx
K1emok.  DIEeKTpoHHas  MUKpockonus. Kougokanvhas — Mmukpockonus.
Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuubr u  cxembl:  «CBETOBOM  MHUKPOCKOI»,  «DIEKTPOHHBIN
MUKpPOCKOT», «IcTOpUs pa3BUTHS METOIOB MUKPOCKOIIAM.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuyeckas paGora «l3yueHue MeETOJOB KJIETOYHOU OUOIOTHHU
(xpomatorpadusi, anekrpodopes, auddepeHnransHOe EHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. Xumnueckasi OpraHn3anus KJIETKH

XHUMUYECKHI COCTaB KIETKU. MaKpo-, MUKPO- B YJIbTPAMHKPOJIEMEHTHI.
Bona u e€ ponb kKak pacTBOpPUTENS, pearcHTa, y4acTUe B CTPYKTYpUPOBAHUU
KJIETKH, TETUIOPETYJIAINU. MUHEpalbHbIE BEIECTBA KIETKU, UX OMOJIOTHYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buoiormyeckue moauMepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTPYKTYphl  O€IKOBOM  MOJIEKYIIBI.
[lepBuunasi cTpykTypa Oeiika, TENTUAHAs CBS3b. BTopuuHas, TpeTUYHA,
yeTBEepTUYHAsI CTPYKTyphl. JleHaTypanusa. CsoiictBa 6enkoB. Knaccuduxarms
6enkoB. buonornueckue GpyHKImu 0eNKoB. [IpuoHul.

YrneBoasl.  MoHoOcaxapuabl,  AuUcCaxapuibl,  OJHMrocaxapuabl U
nonmcaxapuabl. OOmUNA TIaH CTPOEHUS U (U3MKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIIUN yriaeBOAOB.

Jlumuasl.  T'mapodunsHO-TUApOPOOHBIE  cBoMcTBa.  Kiaccudukarms
munuaoB. Tpurmunepuasl, Gochomunuabl, BOCKHU, crepouibl. buonorundeckue
¢byskiuu aunuaoB. OO0IMe cBOWCTBA OMOJIOTMYECKUX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaMO03aMbIKaHUIO, TIOJTYTPOHUIIAEMOCTb.

Hyxknennossie kuciotsl. JJHK u PHK. CtpoeHne HyKI€MHOBBIX KHUCIOT.
Hyxneorunsl. [Ipuniun komminementapHoctu. [Ipasuno Yapradgda. Ctpykrypa
JIHK — nBoiinas crmpanb. MecToOHaxoXJIeHUE W Ouojorudeckue (QyHKIUU
JHK. Buaer PHK. ®yuknun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B MoJiekyiie ATO.
buonornueckue Gynkiuu AT®. BoccTaHOBICHHBIC TIEPEHOCUUKH, UX PYHKITUU
B KiIeTke. /[pyeue wuykneozuompughocpamor (HT®D). CexenupoBanue J[HK.
Memoovbl eeHoMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHass ~ Ouojyorusi:  OMOXMMHUYECKME W Ouodpuznyeckue
WCCJICIOBAaHMUS COCTaBa © MPOCTPAHCTBEHHOW CTPYKTYpbl OHOMOJICKYJI.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepnuoiii  ouzatin  u  opeanuueckutl cummes OUOMONEKYL U  UX
HEeNnpupoOHbIX AHANO208.

JdemoHcTpanumn



[Toptpersr: JI. Ilomuur, JIx. YorcoH, ®. Kpuk, M. VYwuikunc, P.
O®pankiul, ©. Canrep, C. IIpy3unep.

Huarpammel: «PacnpeneneHue XUMHYECKUX SJEMEHTOB B HEXHBOM
npuponae», «PacnpeneneHue XUMUYECKUX dJIEMEHTOB B KUBOUW MPUPOICH.

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUUYECKUX 2JIEMEHTOBY,
«CTpoeHue MoJieKyJbl BOJIbI», «BeniecTBa B coctaBe opraHuzMoBy, «CTpoeHue
MOJIeKYyJbl Oenka», «CTpYKTyphl OeTKOBOM MOJIEKYJb», «CTpoeHHe MOJEKY
yraeBoaoBy», «CTpoeHHEe MOJEKYNl JUnuaoBy», «HykienHoBbIE KHUCIOTBIY,
«Ctpoenue Mosiekysbl ATOy.

O6opynoBaHue: XUMHAYECKast MOCyAa U 000pyI0BaHUE.

Jlaboparopnasi padora «OOHapykeHHEe OCJIKOB C  IOMOIIbIO
KaueCTBEHHBIX PEaKIIHil».

Jlaboparopnasi pabora «MccnegoBaHue  HYKJIEMHOBBIX — KHUCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u GQyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYEeCKass W Mpokapuotuyeckas. CTpPyKTYypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.

Crtpoenue mpokapuoTHYeCKON KieTku. KietouHnas creHka Oaktepuil u
apxei. OCOOGHHOCTM  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOdHOIA
MPOKAPUOTUYECKUX KIETOK. MeCTO U pojib MPOKApUOT B OMOIIEHO3AX.

Ctpoenne ¥ (PYHKIIMOHMPOBAHHE  DYKAPUOTHYECKOM  KIICTKH.
[Inazmatnueckass memOpana (masmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas auddysus), akTUBHBIN (TIEPBUYHBIA U
BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomymnponumiaemocts MmemOpanbl. PaGota
HATPUM-KAIMEBOr0 Hacoca. DHJIOIUTO3: MUHOIMTO3, (Paronuro3. DK3OIUTO3.
Knerounass crenka. CTpykTypa UM (QYHKIMH KIETOYHOW CTEHKH PACTEHUH,

rpu0oB.
[urorutazma.  Iluro3one.  Ilutockener.  [IBUKEHHWE  IUTOIIA3MBL.
Opranouipl KJIETKH. OnHomeMOpaHHbIE OpPTraHOU/IbI KJIETKHU:

supomnaszmarudeckas cetb (JI1C), anmapat ['onbmKu, TM30COMBI, HX CTPOSHUE
u (QyHkuu. B3anMocBsS3b OJHOMEMOpPAHHBIX OpPraHOUIIOB KieTKH. CTpoeHwue
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ nagkuii (arpaHysipHbIii)
SHJOIUIa3MaTHUeCKuil peTukyinyMm. CekperopHas QyHKIus annapara [onbmxu.
Moougpuxayus 6enxos 6 annapame I'onvoocu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHCcTIOPT BeEIIECTB B KJETKE. Bakyoiln pacTUTENBHBIX KJIETOK.
Knerounsriit cok. Typrop.

[TosmyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKW: MHTOXOHJIPUHM, TUIACTUIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuo.  Cumouocenez  (K.C.
Mepeoickosckui, JI. Mapeynuc). CtpoeHue u (QyHKIIMM MHUTOXOHIPUN H
mactua. [lepBuunbie, BTOPUYHBIC U CJIOKHBIE TUIACTH BT (DOTOCUHTE3UPYIOIIUX
3YKApUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICNKOIUIACTHI BBICHINX PACTCHUM.

HememOpanubsie  opranowabl  kietku  CtpoeHne ©  (QyHKIHH
HEMEeMOpaHHBIX  OpPraHouAOB  KJeTku. Pubocombl.  [lpomesicymounvie
Gunamenmol. MukpopuIaMeHTbl. AKmuHo8vle MUKpopuiamernmsi. MpIIICUHbIE
KIICTKH. AKMUHOBblE KOMNOHEHMbl HeMbIUUEUHbIX KiemoK. MUKpOTpyOOUKH.
Knerounsii 1entp. CTpoeHue ¥ JIBIDKCHHE IKIYTUKOB M PECHUYCK.
MukpoTtpyOouku 1uTomiasmel.  LleHtpuonb. benxu, accoyuuposauHvle ¢
MUKpoguramenmamu u Mukpompyoouxkamu. Momopuwie 6enxu.



SAnpo. Obonouka sapa, XpOMaTrH, KapuoIlia3ma, SIPBIIIKH, UX CTPOECHUE
u GpyHKuMU. AnepHbiii 6enkoBbii MaTpukc. [IpocTpaHcTBEHHOE pacnoiioKeHHe
XpoMOCOM B HHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamut. benxu
XpOMaTHHA — TUCTOHBI. J[unHamuka s0epHou 00010YKU 6 Mmumo3ze. HoepHbill
MPAHcnopm.

Knerounsle BrmodyeHus. CpaBHUTEIbHAST XapaKTEPUCTHUKA  KIIETOK
AyKapuoOT (PacTUTEIBHOM, )KUBOTHOM, TPUOHOM).

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «CTpOEHUE PYKAPUOTHUECKOU KIIETKW», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
MUTOXOHAPUWY, «AApo», «CTpoeHne MPOKAPUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTEIIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

Jlaboparopnasi paGora «lI3ydyeHuwe CTpPOEHHS KIETOK pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHONH MEMOPAHBI».

Jlaboparopuasi padora «/ccrnenoBaHue mia3Moiu3a U Jeraa3Moian3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckass paGora «lI3ydyeHue JBIKEHHMS [MUTOIIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBpPallleHUE JHEPIUH B KJIETKe

AccuMUIIALIMS U TUCCUMIUIALIMS — JIBE CTOPOHBI MeTadosm3Mma. THIIbI
oOMeHa BeIIECTB: aBTOTPO(MHBIN U TeTepoTpodHBIM. YdacThe KuUcIopoia B
OOMEHHBIX Tpolleccax. JHEPreTUYecKoe OOECIeUeHHe KIETKH: IMpEeBpallieHue
AT® B o00MeHHBIX mporeccax. {OEpMEHTATHBHBIM XapaKTep peakiui
KJIETOYHOTO MeTabonu3ma. DepMEeHTh, UX CTPOCHUE, CBOMCTBA M MEXaHU3M
nevctBua. Kodepmentel. Otinuus  (QEepMEHTOB OT  HEOPTraHUYECKUX
KaTaau3aTopoB. benKu-aKTHUBATOPbl U OCNKU-UHTHOUTOPHI. 3aBUCHMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITUI OT Pa3IUYHBIX (PAKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KIEeTKe. {DOTOCUHTES.
AHoKcucenHblll U oKkcucenHvil pomocunmes y o6axmeputi. Ceemocodbuparoujue
nueMeHmsl U NUSMEeHMbl pPeaKyuoHHo2o yeHmpa. Pollb XJIOPOILIaCTOB B
nporuecce GorocunTe3a. CBetoBas u TeMHOBast Gaszbl. Domoovixanue, Cs, Cy u
CAM-munvt  goomocunmesa. IlpoaykTuBHOCTH,  (oTocuHTE3a. BrnusiHue
paznu4HBIX (AaKTOPOB Ha CKOPOCTH (hOTOCHHTE3a. 3HAUeHHE (POTOCHUHTE3A.

XEMOCHHTES. Paznoo6pasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIINE OAKTEPHH, KeIe300aKTeprun, cepoOAKTEPUH, BOJTOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3a.

AHaspoOHbie opranu3Mbl. Buasl Opokenus. [IpomaykTbl OpoxkeHUs U ux
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YyIUTENN OOJIE3HEH.

AspoOHBIE OpTaHU3MBI. Oramnsl HHEPreTUYECKOTO oOMeHa.
[TogroroBuTenpHBIM dTan. [JHMKOIW3 — OECKHUCIOPOJHOE PACIHICTUICHUS
[JIFOKO3BI.

buonornyueckoe oKuCIEHUE, WA KJIETOYHOE JbIXaHue. Pojb MUTOXOHIpHM
B Ipoleccax  OHMOJOTHMYECKOTO  OKHCIeHHs.  Llukimuyeckwe — peakmum.
OxkuciaurensHoe (ochopuiipoBanne. JIuepeus MemMOPaAHHO20 2paoueHma
npomonos. Cuumes AT®.: paboma npomonnoti ATD-cunmaswi. IlpenmyrecTra
a’poOHOTrO TyTH OOMEHa BEHIECTB TMepea aHadpoOHBIM. DPGHEKTHBHOCTH
SHEPIreTUIECKOro OOMEHa.



JdeMoHCcTpanuu

[Toptpetst: Jx. ITpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuubr u  cxembl: «@POTOCUHTE3», «DHEPreTUYECKU OoOMeH»,
«buocuntes 6enkay, «CtpoeHue pepMeHTa», «XEeMOCHUHTE3).

O6opynoBanue: CBETOBOM MHUKPOCKOTI, o0opyaoBaHue U1t
IPUTOTOBJICHHS TIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTopnass padora «l3ydyeHHEe KATAIMTUYECKONW aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)y.

Jlaboparopnasi padora «l3yyeHue (HepMEHTATUBHOIO pacCUICIIICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

Jlaboparopnasi pabora «CpaBHeHHEe mpoueccoB (oTrocuHTe3a U
XEMOCHHTE3a».

JlaGopaTopHasi pabora «CpaBHEHHE POLECCOB OPOKEHUS U JIBIXAHUSD).

Tema 7. HacaeacrBenHass uHGoOpMaLUs U peajin3anus eé B KIeTKe

Peakunn wmaTpuuHOoro cuHte3a. lIpUHIUII KOMIUIEMEHTApHOCTH B
peakiusX MaTpUYHOrO CHUHTE3a. Peanusaius HaciaeJACTBEHHON HH(MOpPMAIIUH.
I'eneTnueckuii ko, ero cBocrBa. Tpanckpunuus — MatpuuHblii cuare3 PHK.
[IpyHIMIOBI  TPAHCKPUIIMU:  KOMIUIEMEHTAPHOCTh, AHTHUIIAPAIIJIEIbHOCTD,
acuMMmeTpuaHOCTh. Co3peganue mampuynvix PHK 6 sykapuomuueckou kiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stansl. Yuactue TpancnopTHeix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoaupoBanue amMuHOKUCIOT. Poub
pubocom B OmocuHTE3€e OerKa.

Cogpemennvie npeocmasieHus o cmpoenuu 2eHos. Opranusaiusi rTeHoMa y
POKApUOT U 3YKApUOT. Perynsanus akTHBHOCTH T'€HOB y Npokapuot. ['unoresa
onepoHa (®. Kako0, XK. MaHo). MonexynsapHvle Mexanuzmvl IKCNPeCcUul 2eH08
y oykapuom. Ponv xpomamuna 6 pezyrayuu pabomel 2enog. Perymnsius
O0OMEHHBIX MPOIIECCOB B KJeTKe. KileTouHbIN ToMeocTas.

Bupycel — HekjeTouHble (GOpPMBI JKU3HU M OOJIMTATHBIE [apas3HTHI.
CtpoeHre TPOCTBIX W CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotit yuxn J[HK-cooepocawux supycos, PHK-codepoicawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, unmezpasd.

Bupycubie 3aboneBaHus 4YenoBeKa, JKUBOTHBIX, pacteHuit. CIIN/,
COVID-19, conmanbHbie 1 METUITUHCKHE POOJIEMBI.

buoungopmamura: unmeepayus u ananuz 6onrvuux maccugos («bigdatay)
CMPYKMYPHLIX Ouoo2udeckux oOarHvlx. Hanomexuonocuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie  yukyuu  6beakos. Cnocobvt 0ocmasKu
JIeKapcme.

JdemoHcTpanuun

[Toptpetsr: H. K. Koubiios, /1. Y. UBaHOBCKUH.

Tabmuiel m  cxeMbl: «buocuHTe3 Oenka», «l['eHeTHUEeCKUi KOI»,
«Bupyco, «baktepuodarmn.

IpakTnueckas padora «Co3nanue MOAEIIA BUPYCAY.

Tema 8. ’Ku3HeHHBbIH IUKJI KJIETKH

Knerounsii muki, ero mepuoabl W perymsnus. Mutepdaza u MHTO3.
OcobeHHOCTH TPOIIECCOB, MpoTeKaronmx B uHtepdasze. [loaroToBka KIeTKH K
nenenuto. IIpecunrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHUYECKUUA H
MOCTCUHTETUYECKUH (MPEMUTOTUICCKUIN) TIEPUOIBI UHTEP(DA3HI.

Marpuunbin cuate3 JAHK — perumkanus. [Ipunnuner permkanun JTHK:
KOMIUIEMEHTAPHOCTh, TMOJIYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIAPAJUICIbHOCTD.



Mexanusm perukannu JJHK. XpoMmocomsl. CTpoenue xpomocoMm. Tenomepsl 1

TeaoMepasza. XPOMOCOMHBIMH HaOOp KIETKM — KapUOTHUIl. JIAIIIOMIHBIN U
raruiouHeIM  HAOOpel XpoMocoM. ['oMonoruunbie XpomocoMbl. [lonoBbie
XPOMOCOMBI.

lenenue kinetkn — MuTO3. CTamuM MHUTO3a U TNPOUCXOMSIINE B HHUX
npoueccel. Tunel Muto3a. Kapnoknnes u quTokuHe3. buosiornueckoe 3HauyeHue
MUTO3a.

Perynsuusa Mutotnueckoro nukia kietku. [Iporpammupyemasi KiieTouHas
rubesnp — arnomnTos.

Krnerounoe sipo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxku, cmapenus u euderu xiemox. «l{ugposas
K1emKkay — ouounHgopmamuyeckue Mooenu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHCcTpanuu

Tabnuubl 1 cxeMbl: «KU3HEHHBIN HUKA KIETKH», «Mutody, «CtpoeHue
xpomocomy, «Permkanus JJHK.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpoIrpenaparbl: «MuHTo3 B
KJIETKAaX KOPEIIKA JIyKa.

JlaGopaTtopnass  padora  «M3yueHne XpoOMOCOM Ha  TOTOBBIX
MHUKpOIIpEnaparax».

Jlabopatopnasi padora «HaOmiomenue mmuTO3a B KIETKAX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoenne u GQyHKUNHM OPraHM3MOB

buonorunueckoe pazHooOpasue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBbI.

OCOOCHHOCTH  CTpOEHUS UM  JKU3HEACITENBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxeu, OJHOKJIETOYHBbIE TPHUOBI, OJHOKJIETOUYHBIC
BOJOPOCTH, APYrue NpoTUCThI. KoJIoOHManbHbIe OpraHU3MBl.

B3auMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHusma. TKaHu, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIMHoe 1einoe. ['omeocras.

Tkanu pacrenuii. Tumbel pacTUTENBbHBIX TKaHEH: o0Opa3oBaTelbHAs,
MOKPOBHAsI, MPOBOSAIIAS, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
(GYHKIIMNA 1 PacTIONIOKEHUS TKAaHEH B opraHax pacTECHUM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEINAIbHAS,
COCIMHUTENbHASA, MblleyHasi, HepBHAsA. OCOOCHHOCTU CTpOCHMS, QYHKIMA U
pPAacroJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPraHOB JKMBOTHBIX M 4eyioBeKa. DYyHKIMU OpPraHOB U CHUCTEM
OpPTaHoOB.

Omnopa Tena opranu3mMoB. Kapkac pactrenuii. Ckenetsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblld U1 BHYTpeHHUH ckeneT. CTpoeHue u
TUIBI COEIUHEHUS KOCTEN.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amME&0ouTHOE, )KTYTUKOBOE, PECHIUYHOE. J|BUKEHNE MHOTOKJICTOUHBIX PACTCHUM:
TPONU3MBI M HACTUHU. JIBH>)KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIIBI  UX padoTa.

[Iutanue opranu3zmoB. lloryomenue BOABI, YIJIEKUCIOrO rasa |
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. [IuTaHue kMBOTHBIX. BHyTpUIOJIIOCTHOE
M BHYTPUKIETOYHOE TMHIIEBApeHUE. lIuTaHue MO3BOHOYHBIX KUBOTHBIX.
Otnensl  OUIIEBAPUTENBHOrO  TpakTa.  [luieBapuTeNbHBIE  KEJE3bI.
[InmeBapuTenpHas cucTemMa 4ea0BeKa.



Jlpixanne opranusmoB. Jlpixanue pacreHuil. JlpIXaHue IKUBOTHBIX.
Huddy3us razoB uepes NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixatenpHas
noBepxHOocTh. JKabepHoe u In€rouyHoe nbixanue. JIpixaHue MO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIOLUMOHHOE YCIIOXKHEHHUE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cuHUcTeMa 4YeJaoBeKa. MexaHu3m
BEHTWISIIUU JIETKUX Yy MNOTULI W MJIEKONUTAKOWUX. Perymsuus abIXaHus.
JlpixaTenbHbIC 00BEMBI.

TpaHcropT BEmIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemIECTB y KUBOTHBIX. KpOBEHOCHass cucreMa M €€ OpraHbl.
KpoBeHocHasi cucTteMa TI0O3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyrum kpoBooOpaimieHus. DBOJIIOLHUOHHBIC
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
Pabora cepana u eé perymsus.

Beigenenue y opranusMoB. Beinenenue y pacrenuil. Beimenenue 'y
#KUBOTHbIX. CokpatutenbHble Bakyosid. Opranbl BeiaesieHus. DuibTpanus,
CeKpelrs M O00paTHOE BcachblBaHME KAaK MEXaHHU3Mbl pPaOOThI OpPraHoOB
BbiJieieHUsA. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW W  BBIACIUTEIBHOU
cucrteMaMu. BblelleHHe y IIO03BOHOYHBIX >KMBOTHBIX U 4YenoBeka. [loukw.
Crpoenue u pyHkImoHupoBanue Heppona. OO6pa3zoBaHUE MOUH y YEIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuil M LMCTHI MPOCTEHIMX. 3allUTa y MHOTOKJIETOYHBIX PACTCHHIA.
Kyrtukyna. Cpeactsa macCUBHOM M XUMHAYECKOU 3a1UThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHEIE.
3amura opranusMa ot 6ose3nel. UmmyHnHas cucrema denoBeka. Kiierounsii u
rYMOpaJIbHBIA UMMYHUTET. BpoXXI€HHBIN U TIPUOOPETEHHBIN crienuuiecKuit
UMMYHUTET. Teopust KiIoHaIbHO-ceneKTuBHOTrO nMMyHuTtera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnamutenbHble OTBEThl OpraHu3MoB. Pomb
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PaznpaxxumocTts u peryisiuMs  y OpraHu3MmoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. Pa3gpaxuMocTs U perynsuus y
pactenuid. PocToBbIE BElIECTBA U X 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryysius y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. JBOJIOIMOHHOE YCIOKHEHUE CTPOCHHS HEPBHOU
CUCTEMBI Yy >XKMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pedunexc u pednekropHas ayra. besycioBHbIe U yCIIOBHBIE PEQIICKCHI.

['ymopanbpHas perysisius U SHIOKPUHHASL CUCTEMA )KUBOTHBIX U YEJIOBEKA.
JKenes3pl HDHIOKPUHHOM CUCTEMBI M WX TOPMOHBI. JIeHCTBME TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKpUHHOW cucteMm. ['mnoramamo-runoduzapHas
cucTeMa.

JdemoHcTpanumn

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJIOPOCTN», «MHOTOKIETOYHBIC
BoJIopociny, «bakrepuny», «lIpocteitmmey, «Opranbl IBETKOBBIX PACTCHUI»,
«CuctemMbl OpraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHUE
HaceKoMbIX», « Tkanu pacteHuit», «KopHeBsie cucteMbl», «CTpoeHue cTedsy,
«CTpoeHue JIMCTOBOM MIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJIET YeI0BEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas
cucrema», «HepBHas cucrema», «Koxa», «MpllieuHas  cUCTEMay,
«BbrgenurenbHas cuctemay, « DHIAOKPUHHAsA cUcTeMay, « CTPOCHHUE MBIIIIBDY,
«Ammynurer», «KumeyHonosoctHeie»y, «(Cxema MNHUTaHUS  PACTCHUI»,
«KpoBEHOCHBIE CHUCTEMBl TO3BOHOYHBIX KUBOTHBIX», «CTpOo€HHE THUAPBI»,



«Crtpoenue mnaHapumn», « BHyTpeHHEe CTpOECHHE JOXKAEBOTO uepBs», «HepBHas
cuctemMa poid», «HepBHas cucrema ssrymku», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nTuny», «HepBHas cucrema
MIIeKonuTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

O6opynoBaHue: CBETOBONH MHKPOCKOI, MUKPOTIPENapaThl 0IHOKJIETOYHBIX
OpraHu3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
HACEKOMBIX, UTJIOKOXKHX, JKUBbIE K3EMIUIIPbl KOMHATHBIX PACTEHHM, TepOapuu
pacTeHHMi pa3HbIX OTIEIOB, BIIAXKHBIC MpPENapaTbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyJoBaHuE MJi JEMOHCTPAIlMM TOYBEHHOTO W BO3JYIIHOTO MHUTAHUS
pacTeHuM, pacilerieHus Kpaxmana U OeNKOB MoJ JeHCTBUEM (DEepMEHTOB,
o0opyJoBaHUE HJisi JEMOHCTpPAIMU OIBITOB IO U3MEPEHUI0 KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JAbIXaTEIbHbIX JBUXEHUN, MOJEIH TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHnasi padora «/3yueHne TKaHEW pacTeHUII.

JlaGopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHre OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHoOkeHUe M pa3BUTHE OPTraHU3MOB

@dopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKJII0Yasi BEreTaTUBHOE) U
noyioBoe. Buubl 0ecnosioro  pa3MHOXKEHUsS: TMOYKOBAHHWE, CHOPYJISALINS,
dbparMeHTais, KIOHHPOBAHUE.

[TonoBoe pa3zmuHoxxkenue. [lonoBeie KieTKH, Uinu rameTsl. Meito3. Ctaguu
Mmeirio3a. [loBenenne xpomocoMm B Mmeno3e. Kpoccunrosep. buonormueckuit
CMBICJI M€H03a U MOJIOBOTrO Iporiecca. Meio3 U ero MecTo B )KM3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzaponpimieBoe paszButue. ['ameroreHe3 y KuUBOTHBIX. [lojoBbIe
xene3pl. OOpa3zoBaHME W pa3BUTHE TMOJOBBIX KiIeTOK. CrnepmaTtoreHes u
ooreHe3. CTpoeHue MOJOBbIX KIETOK.

OmomoTBOpeHHEe M AMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyabHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOpHOJOTUS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeene3z — oO0Ha u3 2nasHvix npoodiem
amopuonoeuu. Kownyenyus mopgocenos u mooderu mopghoeenesa. Cramuu
AMOpHOTreHe3a KUBOTHBIX (Ha mnpuMmepe Jarymku). [poOnenue. Tumbl
IpoOneHus. /lemepmunuposannoe U  HeOEePMUHUPOBAHHOe  Opob/ieHue.
bracmyna, munwer 6nacmyn. OcoOEHHOCTH JPOOJEHUS MIIEKOMUTAIONIUX.
3apoapllieBble  JUCTKU (TacTpyssiiusi). 3akiajka OpraHoB W TKaHEH U3
3apOJIBIIIEBbIX JINCTKOB. B3anMHOEe BIMsSHHE YacTel pPa3BUBAIOLIETOCS
3apojpliia (AMOpUOHATBEHAS MHAYKIHS). 3aKiIa/Ka IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJbTaT HEPapXUYECKUX B3aUMOJCHUCTBUM T'€HOB. BiusHue Ha
AMOPHOHATILHOE PA3BUTUE PA3ITUYHBIX (PAKTOPOB OKPYKAIOIIECH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTomMOpuonaneHbiil niepuoa. [Ipsmoe u
HempsiMoe pa3Buthe. Pa3Butue ¢ Meramopdo3oM y OECrnO3BOHOYHBIX W
MMO3BOHOYHBIX XUBOTHBIX. BHOJOTMYECKOE 3HAYEHUE MPSMOr0 U HEMPSIMOTo
pa3BUTHUS, UX PACIPOCTPaHEHUE B pupoje. Tumsl pocra KUBOTHBIX. DAKTOPHI
pPEryJsiud pOCTa JKUBOTHBIX W duenoBeka. CTaauu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [leprobl oHToreHesa yenoeka. CtapeHue
1 CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM TIMKJe pacteHuit. OOpa3zoBaHue crmop B Tpoliecce Meiiosa.
l'amerorene3 y pacrenuili. OMIOJOTBOPEHUE U Pa3BUTUE PACTUTEIbHBIX



opraHu3mMoB. J[BoifHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuid. OOpazoBaHue
Y Pa3BUTUE CEMEHH.

MexaHn3MBbl PETYISLAA OHTOIEHE3a Y PACTEHUM U JKUBOTHBIX.

JdeMoHCcTpanuu

[Toptpetsi: C. I'. HaBamun, X. [lnemas.

Tabmuupbr u cxembl: «BereratuBHOe pazMHOKeHHUE», «TUIBI Oecroynoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAAB», «Pa3MHOXKEHUE BIIICHBDY,
«PazmHOXeHne  tuape», «Meunosz», «XpoMocombl»,  «l'amerorenesy,
«CTpoeHue AMIEKIIETKH U CIIEpMAaTO3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«lIpssMmoe u HempsMoe pa3BUTHE», «Pa3BUTHE MaWCKOTO XyKa», «Pa3Butue
capaHun», «Pa3BuTue JArymkun», «JIBOMHOE OIJIOAOTBOPEHHUE Yy IIBETKOBBIX
pactennit», «CTpoeHue CeMsH OIHOAOJBHBIX M JIBYJIOJBHBIX PACTCHHI»,
«OKM3HEHHBI 1UKJI MOPCKOM KamycTb», <« KW3HEHHBIA LHMKI MXay,
«OKM3HEHHBIN TUKII MaNOPOTHUKAY, «  KU3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MUKpPOIpENaparhl SUIIEKICTOK U
CIIEpPMATO30U/I0B, MOAENb «LIUKII pa3BUTHSA JIATYIIKN.

JlaGopaTtopnasi padora «l3ydeHHe CTpOEHHsS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOMpenaparaxj».

IIpakTnueckass padora «BbIsIBICHUE MPU3HAKOB CXOACTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX .

JlaGopaTtopnass padora «CTpoeHUE OpPraHOB pPa3MHOKEHUS BBICIINX
pPacCTEHUI».

Tema 11. I'eHeTHKa — HayKa O HACJEACTBEHHOCTH M M3MEHYMBOCTH
OpPraHu3MoOB

Wcropust cTaHOBIIEHUS W pa3BUTUSI T€HETUKU Kak Hayku. PabGoter I
Menpens, I'. ne @pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHHU
renetuku. Padotel H. K. Konbrora, H. U. BaBuiioBa, A. H. benosepckoro, I'.
J1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETHYECKHE TIOHATUS W CHUMBOJBL. ['OMOJOTrHYHBIE
XPOMOCOMBI, AJIJIENbHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U
PELECCUBHBIN MPU3HAK, TOMO3UTOTa, TeTEPO3UTOTA, YHCTAsl JIMHUS, TUOPHIBI,
reHotur, QeHorur. (OCHOBHBIE METOAbl TEHETHKU: THOPHUIOJIOTHUYECKUH,
LATOJIOTUYECKU N, MOJIEKYJISIPHO-T€HETUYECKU M.

JdemoHcTpanumn

[Toptpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHEeTUKIY, «CXEMBbI CKPEIIUBAHUS.

JlaGopaTtopnasi paGora «Jlpo3oduiaa Kak OOBEKT T'C€HETHYECKHUX

VICCIIEIOBAHUIY.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHaenss — 3aKoH

€AMHO00pa3usi TUOPUIIOB TEPBOTO TOKOJeHus. [IpaBuino moMUHUPOBAHMS.
Bropoii 3akoH MeHnenss — 3aKOH paculieIyieHusl Tpu3HakoB. L{urtomornueckue
OCHOBBI MOHOTHOPHTHOTO CKpelntuBanus. [ umores3a 4ucToThl ramMer.

AHanuzupyouiee CKpELIUBaHUE. [IpoMeKyTOUHBIN XapakxkTep
HacyenoBaHus. Pacuiennenre npu3HakoB IPU HEMOJIHOM JOMUHUPOBAHUH.
HNuruOpuaHoe ckpemuBaHue. Tperuii 3akoH MeHmenss — 3aKOH

HE3aBUCHUMOTO  HACJIEJOBaHHWS  IpU3HAKOB. lluTosiornueckne  OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.



CuernienHoe  HacienoBaHue  npusHakoB. PabGotet  T. Moprana.
CuenyieHHOE HacleIOBaHUE T'€HOB, HAPYLICHHUE CLEIUICHUS MEXKIy TCHaMHU.
XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXAHU3M OMNPEACICHHS 0da. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHBlii W  TIe€TEpOraMeTHBINA  MOJ.
['eHeTnueckasi CTpyKTypa MOJIOBBIX XpoMocoM. HacimenoBaHue NpHU3HAKOB,
CUEIICHHBIX C TIOJIOM.

I'enoTun kak wenocTHas cucreMa. [lnedoTponuss — MHOXECTBEHHOE
JeUCTBUE TeHa. MHOMXKECTBEHHBIM ajuienu3M. B3anmonencTBUE HeaIEIbHBIX
reHoB. KommiementapHocTs. Onuctas. [lonumepus.

['eHeTHYECKUI KOHTPOJIb PAa3BUTHS PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
Takke (HU3MOJIOTHUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKITUH.
['eneTnyeckue MexaHU3Mbl CHUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJCUCTBUS
«XO3SIMH — Tapa3uT» U «XO35SUH — MHUKpOOHMOM». ['eHeThyeckue acneKThl
KOHTPOJISI U U3MEHEHHUS HACJIEICTBEHHON MH(OpPMAIIMK B TTOKOJICHUSX KJIETOK U
OPTraHUu3MOB.

JemoHcTpanumn

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

Tabmuubr u cxembl: «llepBbiii U BTOpOi 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanu3upyloliee — ckpemuBaHue»,  «HemnomHoe
TOMUHUpOBaHUE», «CIIETUICHHOE HACleI0OBaHWE MPHU3HAKOB y JIPO30(HUIb»,
«l'enetuka momna», «Kapuotun denoBekay, «Kapuotun apo30¢uiIbD,
«Kapuotun nTune», «MHOXKECTBEHHbIM —aiienu3m», «B3aumopaencrBue
TE€HOBY.

O6opynoBanue: MOJENb JJIsl JEMOHCTpAIlMd 3aKOHOB €IUHOO0Opa3us
rUOpUIOB TEPBOTO TMOKOJCHUS W PACHICIUICHHS MPU3HAKOB, MOJENb IS
JEMOHCTpPAllUM 3aKOHA HE3aBHCUMOI'O HACJIEIOBaHUs MPU3HAKOB, MOJEIb JJIS
JEMOHCTpPALlUK CUECIICHHOTO HACJIEAOBaHUS IIPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTuyeckass padora «U3yuenue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIMBaHUA y IPO30(DUITBI».

IIpakTuyeckas padGora «/3ydyeHue pe3ynbTaToB  JIUTHOPUTHOTO
CKpEIUBaHUA y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmMupoBaHuH (HEHOTHUTIA.
N3MeHunBOCTh mNpU3HAKOB. KadyeCTBEHHbIE M KOJMYECTBEHHBIC ITPU3HAKHU.
Byl 13MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.

Moaudukanonnas HW3MEHYUBOCTh. Ponb cpenbl B (popmupoBaHUU
MOIU(PUKAIIMOHHOM U3MEHYUBOCTH. Hopwma peakuu [pU3HAKa.
Bapuanuonunsiii psan u BapuanuonHas kpuBas (B. Horanncen). CpolicTBa
MOJIU(PUKAIMOHHON N3MEHYHUBOCTH.

I'enoTnnnueckasa NU3MEHYUBOCTD. CsoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHIBI TE€HOTUIIMYECKOH H3MEHUYMBOCTA: KOMOWHATHBHAI,
MYTAallMOHHAsL.

KomOuHaTnBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM IPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTU. POJIb KOMOWHATUBHON W3MEHUYMBOCTH B
CO3JIaHUH TEHETHYECKOTO pa3HOOOpa3ms B IIpeeiax OJHOTO BHIA.

MyTanmoHHasi U3MEHYUBOCTh. BUAbl MyTanuii: r€éHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W WHAYUUPOBAHHbIE MyTaluu. SIepHble W
nUToIia3MaTuyeckue Myrtanuud. (CoMaTHYecKMe ¢ TOJIOBbIE  MYTallHH.
[IpruriHBI BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIHMSHUE HA OPTaHU3MBI.



3aKOHOMEPHOCTU MYTAI[MOHHOTO Mpolecca. 3aKOH F'OMOJIOTUYECKUX PSIIOB B
HacneacTBeHHo nuamenunBocty (H.M. BaBuos). BHesnepHas n3aMeHYMBOCTD U
HACJIEJCTBEHHOCT.

Onuecenemuxa u 3INUSEHOMUKA, pPONb SNULEHeMUYecKUx @axkmopos 6
Hac1e008aHUuU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOB.

JdeMoHCcTpanuu

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

Tabmuubr u  cxembl: «Bunpbl wu3mMeHunBoCcTH», «MoaudukannoHHas

N3MEHUYHBOCTD), «KomOunnaTusHas W3MEHUYHBOCTBY, «Metio3y,
«OmnonorBopenue», «l'eHeTHdYeckue 3a0oyieBaHUS  4elloBeKa», «Bumsl
MYyTaIAN.

O6opynoBanue: )KuUBbIe U repOapHble FK3EMIUISIPhl KOMHATHBIX PacTeHHI,
pucyHku (doTtorpadguu) ;KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTopHasn pabora «HccnemoBanne 3aKOHOMEPHOCTEN
MOJIU(PUKAIMOHHON U3MeHUYUBOCTU. [locTpoeHHne BapHAIMOHHOTO psjia |
BAPUALIMOHHOW KPUBOM.

IIpakTuyeckas padora «Mytammum y apo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTHka yesi0BeKka

Kapuotun uenoeka. MexyHapoaHas mporpaMmmMa UCCIEA0BaHUSA T€HOMA
yejnoBeKka. MeToabpl H3y4YEHUs] TEHETMKM 4YeJIOBEKa: TIEeHEaJIOTM4eCcKUi,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMEeHHOE  OMpENENICHHE  TEHOTHIIA:
IIOJJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C IOMOIIBIO
[M[[P-ananu3a. HacnencrBenHsle 3a0o0JeBaHUS  4YelOBEKAa. [ eHHbIE U
XpOMOCOMHBIE  OOJ€3HM  4eloBeKka. bonesHm ¢ HacleICTBEHHOMN
IIPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIULUHCKOU TE€HETUKH B
IPEIOTBPAIICHUH U JICYCHUH TeHEeTHYEeCKUX 3a0oJieBaHMM YeloBeka. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CtBoOJIOBBIE KJIETKH. [TonsTue
«TEHETUYECKOTO Tpy3a». ITUYECKHE AaCHeKThl HCCIEAOBaHWN B 00JacTh
PEIaKTUPOBaHUs T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (akToOpbl TOBBIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKAa K
¢uznueckoMy W XUMHYECKOMY  3arpsi3HCHHUIO  OKpY)KAroled  Cpefbl.
I'eneTnyeckas npeapacnoioKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanumn

Tabnuubr u cxembl: «Kapuotun yenoBekay, «MeTonbl U3ydeHUsI TEHETUKU
yenoBekay, «I'eHeTnueckue 3a00JeBaHUs YETTOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHAIN3 POJOCIOBHOW.

Tema 15. Cesntekuiusi OpraHu3MoB

JlomecTuKanus W CelIeKIUs. 3apOoXKIACHUE CEIEKIMU W JTOMECTUKAILIUH.
Yuyenne H. W. BaBumoBa o IleHTpax mpouCXOXKIEHUS W MHOTO00pas3us
KYJIbTYPHBIX pacTeHul. PoJib ceneknu B CO3JaHUU COPTOB PACTEHUU U MOPOJ
#KUBOTHbIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaciaencTBeHHoM wu3MeHunBoctTy H. WM. BasujoBa, ero 3Hauenue s
CEJICKITMOHHOU PaOOTHI.

MeTtoapl cenekunoHHOM paboThl. McKyccTBeHHBI OTOOp: MacCOBBIA U
WHIUBUyIbHBIA.  OJTambl ~ KOMOWHAIMOHHOW  cenekiuu.  Mcnbitanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHIY C TIOMOIIBIO OIICHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBEeHHBI  MyTareHe3 Kak METOJ] CEJIEKIIMOHHOM  paboThI.
PagnanvoHHbII M XUMHYECKHM MyTareHe3 KakK HWCTOYHUK MYTalud Yy



KyJbTYPHBIX (pOpM OpraHu3MoB. Vcrnosib30BaHHE T€HOMHOI'O PEIaKTUPOBAHUS
1 MeToJ10B pekomOuHanTHeiX JIHK 115 monmyuenus ucxonHoro marepuana ajis
CEJIEKIINH.

[Tonyuenue MOJIUTUIOUIOB. BnayrpusunoBas ruOpuIn3aIus.
bnuskoponcTBeHHOe  ckpemiuMBaHWe, WM UHOpuAMHT.  HepoacTBeHHoe
CKpelniuBanue, win aytopuauur. ['ereposuc u ero npuuuHel. Mcnonab3oBanue
reteposuca B cenekiuu. Otnanéunas rudpuauzanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX TUOPHUIOB. JIOCTMXKEHHSI CENeKUMU PACTEHUW U HKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHHe U U3y4YEHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PAaCTCHHI
U HUX JUKUX pOJMYEH Ml CO3JaHMs HOBBIX COPTOB U THUOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pPecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYUUIeHUS CYWeCmBYIOUWUX U CO30AHUS HOBbIX HOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHbIX UCCTIe008AHUL, NePedoBblX UOel U NePCNEeKMUBHBIX MEXHOI02ULL.

JeMoHcTpanuu

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuubr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS U MHOrooOpaszus
KYJIbTYPHBIX PAacTE€HUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEIACTBEHHOM
U3MEHUUBOCTHY», «MeTonbl cenekuum», «OTmanéHHas TUOpUAN3ALNDY,
«MyTtarenes».

JlaGopaTtopnasi padora «l3ydyeHue COPTOB KyJNbTYPHBIX PACTEHUU U
IIOPOJI IOMAITHUX KUBOTHBIX).

JlabopaTopHas padora «/3ydueHre METO0B CEJICKIIMU PACTCHUI.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

IKeKypeuss «OCHOBHBIE METOABI M JOCTUKEHHUS CEJEKIMU PACTCHHUU U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI  (depmy,
COPTOUCTIBITATENILHBIN YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1aOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. BuoTexHOJI0THS U CHHTETHYECKAS OMOJI0TUS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJIOTHHU, — KJIETOYHBIE U TKAHEBBIC
KyJIbTYypbl, =~ MHKPOOPTaHHU3MBI, WX  XapaKTepUCTHKA. TpagullMOHHAas
OMOTEXHOJIOTHS: XJIeOONeueHne, TMOMyUYeHUE KHUCIOMOJIOYHBIX TMPOIYKTOB,
BuHOAEne. Mukpobuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOIOTHYECKUX
TexHoJoruii. [Ipon3BoAcTBO OeKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3panue TEXHOJOTU U MHCTPYMEHTOB LEJICHAINPABICHHOTO W3MEHEHHUS
U KOHCTPYMPOBaHHS TE€HOMOB C LEJIbK IIOJYy4YEHUs OPraHU3MOB M HX
KOMITOHEHTOB, COJIEpPXKAIIUX HE BCTPEUAIOIINECS B IPUPOJIEC OMOCUHTETUYECKHE
yTH.

Knerounas nnxxenepus. MeToasl KyJIbTYpbl KIIETOK U TKAHEW PACTCHUU U
KUBOTHBIX. KpumobOanku. Comartmueckass THOpUAM3AIMA W COMATHYECKHUI
sambOpuoreHes. Mcmonp30BaHue TaIONAOB B CENEKIHMH pacTeHuil. [lonyyerue
MOHOKIIOHANIbHBIX anmumer. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOIUKIOHANbHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKkUHMsT  SHLOEKIETOK W KJIOHMPOBAHME  KUBOTHBIX.  Merton
TPAHCIJIAHTALIUU SIIEP KIETOK. TexHonocuu 0300po6nenus, KyIbmusupo8arus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO3AUCMBEHHBIX KYIbMYD.

XpOMOCOMHass M Te€HHas WHXEHEepHs. VICKyCCTBEHHBI CUHTE3 T€Ha U
koHcTpynpoBanue  pekomOuHaHTHRIX JIHK.  Cozdanue  mpamnceennwvix



opaanuzmosg. JIOCTUXKEHUST W TIEPCIEKTUBBI XPOMOCOMHOM W TI'E€HHOM
UHXXEHEPUU. DKOJOTUUECKUE U ATUUYECKHE MPOOIEMbl TCHHOW MHKECHEPHH.

MenunuHckue OuotexHosoruu. I[loctreHoMHas mudbpoBas MeIUIIMHA.
[TIIP-nuarHoctuka. MeTa00JIOMHBIA aHadu3, TEHOIICHTPUYECKUM aHau3
MpOTEOMa YeJIOBEKa JJIsi OLICHKM COCTOSHHUS €ro 370poBbs. Mcmosib3oBaHUE
CTBOJIOBBIX KJETOK. TaprerHas Tepamus paka. 3D-OuowHXeHepus s
pa3paboTku GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKMX TEXHOJOTHM, CO3daHUs
KOMIUICKCHBIX TKaHEH cOYeTaHUEM TEXHOJOTHH TPEXMEPHOI0 OMONPUHTHUHTA U
ckaddonauHra 11 peleHus 3a1a4 IepcoOHaATN3UPOBAHHON MEIUITUHBI.

Co3nanue BEKTOPHBIX BaKIIMH C 1IEJIbI0 oOecreueHuss KOMOMHUPOBaHHOM
3ammThel 0T Bo3OyauTeneit OPBU, ycTtaHoBiIeHHE MOJCKYISPHBIX MEXaHU3MOB
dbynknuonupoBanus PHK-conmepkamux BHUpPYCOB, BBI3BIBAIOIIMX  0CO00
oITacHbIE 3a00JIEBAHUS YEJI0BEKA U YKUBOTHBIX.

JdeMoHCcTpanuu

TaOmumpl W CXEMBI: «cnonk30BaHME  MHKPOOPraHM3MOB B
MPOMBIIIJIECHHOM  NPOM3BOJACTBE», «KiletouHass uHXkeHepus», «l eHHas
VHXXEHEPUS.

JlaGopaTopHasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

JkcKkypceusi «bUOTEXHOJIOTUSA — BaKHEHIIAs MPOU3BOJUTENBHAS CHIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxaenue u pasBuTHE IBOJIONNOHHBIX MPeACTABJICHUN B
Oonosorum

OpomonmonHas teopuss Y. JlapBuHa. IlpeanochUlKu BO3HUKHOBEHUS
napBuHu3Ma. JKW3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JIBrxkymue cuibsl  3BofonuMM  BUIoB 1o Y. JlapBuHy (BbICOKas
MHTEHCHUBHOCTh PAa3MHOKEHHSI OPraHU3MOB, HACIIEICTBEHHAs H3MEHYHUBOCTD,
O6opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA U UCKYCCTBEHHBIH 0TOOD).

Odopmienne cunteTnueckoit teopuu sBoftonnu (CTD). Heittpanshas
Teopust dBoJomu. CoBpeMEHHash JBOJIOIMOHHAS OHOJIOTHS. 3HAYCHUE
ABOJIIOIMOHHOM Teopuu B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI
MUpa.

JdemoHcTpanuun

[ToptpeTtsi: Apuctorens, K. JIlunne, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosbe, Y. Hapsun, C. C. UetBepukos, U. N. lImansraysen, /x. XonaeiH, /.
K. benses.

Tabmuupbr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHero)y,
«JlectHunia xkuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHUI y pacTeHud u kuBOTHBIX (o Jlamapky)», «Kapra-cxema
Mapupyra nyremectsus Y. Jlapsunay, «Haxoaxm Y. [lapBuna», «Popmbl
O0oprOBI  3a  cymiecTBoBaHue», «llopoapl romybeit», «MHoroobpasue
KyJIbTYpHBIX (opM KamycTb», «llopoapl mOMamiHUX KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuUI0B (1o Y. JlapBuny)», «Cxema COOTHOIICHHUS
JOBIDKYIIUX CHJI 3BOJIOLUNY», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKON TEOpUH
ABOJIIOLIUI.

Tema 2. Mukpo3BoJrouus 1 €€ pe3yabTaThl

[Tonynsiuus Kak »3JeMeHTapHass eauHuna »Bodrouur. CoBpEMEHHbIE
METOABl OIEHKH TEeHETUYECKOTO Pa3HOOOpa3usi W CTPYKTYPhl TOIMYJISIUH.



N3menenune reHoOHIAa MONYJIALMH KakK 3JIEMEHTAPHOE SBOJIIOIIMOHHOE
sBJICHHE. 3aKOH TeHeThnueckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

DOneMeHTapHble (akTOpbl (ABMKYIIUE CHUJIBI) 3BOJTIONUU. MyTalmOHHBINA
npouecc. KomOunatvBHass wu3MeHYMBOCTh. [lpelid reHoB — cioydyaiiHbIe
HEHAIpaBJCHHbIE M3MEHEHUS YacTOT ajuiesied B MNOmyisuusx. ekt
ocHoBartelnsl. Ipgexm OymuLiouno2o eopaviuika. CHudceHue 2eHemuyecko2o
pasnoobpazus: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenoé 6
bonvuwux u  maneix nonyaayusx. Murpanuu. M3omsamus  MOMYJSIAN:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIOruYecKast (pernpoyKTUBHA).

EcrectBennbiii otb0p — Hampapisiomuid (paktop 3BostOIMHA. DOpMBI
€CTECTBEHHOTO OTOOpa: JABWXKYUIUH, CTaOWIM3UPYIOIIUMA, pa3pbIBAIOIIMIA
(mu3pyntuBHbIN). [TonoBo# 0TOOp. BO3HMKHOBEHHE U 3BOMIONHUS COIUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIIOIUU.
Bo3nukHOBeHHE  TpHUCIOCOOJIEHU Yy  opraHu3MoB.  ApoMopdo3sl U
U0 I TAllUH. [Tpumepsl IPUCTIOCOOJICHU I y OpraHU3MOB:
Mopdomnornyeckue, (HUHMOJIOTHUUECKHE, OUOXMMUYECKHE, TOBEACHUYECKHUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpazoBaHue Kak pe3yibTar
MUKPOIBOIOIMHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CITIOCOOBI BHJI000pa30BaHMS: ajIonaTpUUecKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUIUIOMIU3AIINS,
rubpuauzanus). JUTenbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanusmbl (HOpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp »BoMOIMOHHONW OWOJNOTMM B pa3pabOTKE HAay4YHBIX METOJ/IOB
coxpaHeHusi OnopazHooOpazusa. MUKPOIBOIIONKSA U KOABOJIOIUS MMapa3UTOB U
uxX Xo3sieB. MexaHu3mbl (HOPMHUPOBAHUSA YCTOWYMBOCTH K AHTUOMOTHUKAM U
c1rocoObl OOPHOBI C HEH.

JdemoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHasi U3MEHUYMBOCTHY, «[lomymnsunonnas
CTpyKTypa BuuIa», «Cxema mposiBIeHUsT 3akoHa Xapau—BaiinOepray,
«/IBWKyIIMEe CHJIBI  DBOJIONMMY, «OJKOJOTUYECKAs] W3OJSAIUS  TMOMYJISIHMA
ceBaHCKoM Qopenny, «I'eorpaduueckass U30AIMA JTUCTBEHHUIIBI CUOUPCKON U
JUCTBEHHUIIBI 1aypckoi», «[lomynsiroHHbIe BOJHBI YUCICHHOCTH XHUIITHUKOB
U KepTB», «CxemMa JeHCTBUS €CTeCTBEHHOIro oTOopa», «DopMbl OOphOBI 3a
cyliecTBoBaHuey», «MHAycTpuanbHbli MenaHu3M», <« KUBBIE HCKOIIAEMBIEY,
«ITokpoBUTENbCTBEHHAS OKpacka >XMBOTHBIX», «lIpemympexnaromnias okpacka
KUBOTHBIX»,  «Dusuonorunueckne  amanrtaium»,  «lIpucrnocobieHHOCTh
OpPraHU3MOB M €€ OTHOCUTEIBHOCTH», «Kputepuu Buma», « BUabl-IBOMHUKNY,
«Ctpyktypa BHaa B npupoae», «Crmocobbsl  BHUA000pa30oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BUJIOB JIAHIBIIIE,
«IKOJOTHYECKOE BUA000pa30BaHUE BUAOB CUHUID), «lloMuImonibl pacTeHuin»,
«KanycTHo-peieuHblid THOPUIY.

O6opynoBanue: repOapuu pacTEHUM, KOJJICKIIMM HACEKOMBIX, dYydela
NTUIl ¥ 3BEPEH C MpUMEpaMu Pa3IMYHBIX MPUCIIOCOONEHUHN, yydena MTUIl U
3Bepeil pa3HbIX BUIOB, repOapuu pacTeHU OMU3KUX BHUJIOB, 0OPAa30BABIIUXCS
Pa3ITUYHBIMH CTIOCOOAMH.

Jlaboparopnasi pa6ora «BrbIsiBIeHHEe M3MEHUMBOCTH y OCOOEH OJTHOTO
BHJIA».



Jlaboparopnass pabGora «IIpucrnocoOneHuss OpraHu3MoOB H  HUX
OTHOCHUTEJIbHAS 1[EJIECO00PA3HOCTHY.

Jlaboparopnasi pa6ora «CpaBHEHHUE BHIOB IO MOP(POIOTUYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJibTAThI

Meroabl u3yuyeHuss MakpodBoitouuu. [lameoHToNOruYecKkre METO b
u3ydeHus: sBojonuu. I[lepexomnsie GopmMbl U (PUIOTEHETUYECKUE PAJIBI
OpraHU3MOB.

buoreorpaduyeckue MeTo bl n3ydeHus BomoIuu. CpaBHeHHE (IIOPHI U
(dayHbl MaTepuKoB U OCTpPOBOB. buoreorpaduueckue odnactu 3emiid. Bunbl-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUUECKHME W CPaBHUTEIBHO-MOP(OJIOTUYECKHE  METO/IbI
U3YYCHHUS] HBOJNIONUHU. ['eHeTHMUecKHMe MEXaHW3Mbl HBOJIIOIMU OHTOreHEe3a H
MOSIBJICHUSI DBOJIIOIIMOHHBIX HOBHIECTB. ['OMOJOTMYHBIE M aHAJOTUYHBIC
opranbl. PyquMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISPHO-T€HETUYECKUE,
OMOXMMHUYECKHME M  MaTeMaTH4YEeCKHUE  METOAbl  W3YUYCHHUS  HBOJIIOIUU.
['omonoruunsie reHsl. COBpeMEHHBIE METOIbI MOCTPOCHUS (PUIOTEHETHYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallM{ U SBOJIIOLUSI TEHOMOB.

OOmume 3aKOHOMEPHOCTH (MpaBwiia) HBOJOUMH. [IpuHyun cmeHsl

@yHKYULl. Heob6patumoctsb ABOJIIOLIMH. AnanTuBHas paguanusi.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUU.
JdemoHcTpanumn
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['eKkeb.
Tabmuubl U CXEMBI: «DWIOr€HETUYECKU  PAI  JIOIIAIN»,

«ApxeonTepukcy, «3Bepo3yobie smiepb», «Creromedansny, «Pununodurs,
«CeMeHHbIE TanopoTHUKW», «buoreorpaduueckue 30HBI 3eminy», «llpeid
KOHTHHEHTOB», «PenukThl», «HauanbHble cTaauu SMOPHUOHAIBLHOTO Pa3BUTHS
MO3BOHOYHBIX KHUBOTHBIX», «l'OMOJIOTMUHBIE W AHAJIOTUYHBIE OPTaHbI»,
«PynuMmeHTh», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpPHI  4YEJIOBEKAa U
muMnan3e», «l JaBHbIE HaAmpaBiIeHUsS SBOMIONUNY, «OOIMe 3aKOHOMEPHOCTH
ABOJIIOLII.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJISKA HCKOMAEMbIX OCTaTKOB
OpPraHu3MOB, MYJISI)KA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, pYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe *KU3HN Ha 3emuie

Hayunbple THMOTE3BI MPOUCXOXKICHUS >KU3HM Ha 3emie. AOUOTEHE3 H
naHcnepmusi.  [loHaydyHble ~ TPEACTABICHUS O  3apPOXKICHUU  KU3HU
(kpearmonu3M). ['Wmore3a TOCTOSHHOTO CaMO3apOXKACHHUS JKU3HU U €€
onpoBepkeHue omnbiTaMu  ®. Pemm, JI. Cnammanuanum, JI. Ilactepa.
[Ipoucxoxnenne >Ku3Hu U aCTPOOHOIIOTHS.

OcHoBHBIE ~ 3Tambl  HEOpraHWyeckou  sBomonuu.  [lnanerapHas
(reoyoruueckas) IBOJIONMS. XHMHYECKas SBOJIONUSA. AOHOTeHHBI CHHTE3
opraHnueckux BemlecTB u3 Heopranmdeckux. OnbeiT C. Mumiepa u I'. FOpu.
OO6pazoBanue moaumMepoB u3 MoHOMepoB. Koarepmathas rumnoresa A. .
Onapuna, runore3a mnepBuuHOro OynboHa JIk. XosmelHa, reHeTHYECKas
runore3a . Ménmnepa. Pubosumbr (T. Uek) m rumoreza «mupa PHK» V.
['unGepra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHE MPOTOKJICTKH.

Uctopusa 3emaum u Metonpl e€ u3ydeHwus. Vckomaemble OpraHMuecKue
octatku. [‘eoxpoHonorus u e€ wmetoasl. OTHOCHTENbHAas W aOCONIOTHAS
reoxpoHosiorusi. ['eoxpoHosiornyeckast mKaja: 30Hbl, 3pbl, IEPUOIbI, STOXHU.



HauanbHble 3Tanbl opraHndeckor 3Boronuu. [losBieHHE M ABOJIOIUS
NEPBBIX KJIETOK. DBOJIOLMS MeTaboan3Ma. Bo3HUKHOBEHHE MTEPBBIX YKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OHMOIJIEHKM KaK aHalior TMepBbIX Ha 3emile
coobmiectB. CTpoMaToiauTsl. [TpokaprOThI U 3yKapUOTHI.

[Tpoucxoxnenune DYKapuoOT (cumOuorenes). DBOJIFOLIUOHHOE
POUCXOKIAECHUE BHUPYCOB. [IpOMCXOXKIIEHHME MHOTOKIETOYHBIX OPTraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX IPYIII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3TaIbl HBOJIIOIMHU BRICIIUX pacTeHUuH. OCHOBHBIE apoMOp(]O3bI
pactenud. Bpixon pactenud Ha cymy. [losiBieHWe CHOpPOBBIX PACTEHUN U
3aBoeBaHMEe UMU cymHd. CeMeHHble pacTeHus. [IpouncxoxkaeHue IBETKOBBIX
pacTECHUM.

OcHOBHBIE ATalbl ABONIONUN KUBOTHOTO MUpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benyckas dayna. KemOpuiickuil B3pbIB — MOSIBIICHUE COBPEMEHHBIX
tunoB. IlepBele xopmoBble KUBOTHbIE. JKuU3HB B BOAE. OBOJIOLMS
no3BoHOYHBbIX. [Ipoucxoxaenune ambubuit u pentwiuid. [Ipoucxoxnenue
MieKonuTaomux W nrul. [lpuHmun kimodeBoro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMU U TTO3BOHOYHBIMU YKUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM U NEPUOAAM: apXeu, MPOTEpPO30u,
najgeo3o0i, Me3030M, KaiiHo30M. OOmas xapakTepuCTHKa KiuMara |
re0JIOTUYECKUX MpoLeccoB. llosiBIeHMe U pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYriieobpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPaHUs — 3KOJIOTHYECKUE KPU3UCHI Npouioro. [IpuuuHsl
U CIIEJICTBUSI MAacCOBBIX BbIMHpaHHUil. COBPEMEHHBI 3KOJOTMYECKUN KPHU3HUC,
ero ocooennoctu. [Ipobiema coxpanenus 6uopasHooOpaszust Ha 3emiie.

CoBpeMeHHas cucTemMa oprauudeckoro mupa. [lpunnmnsl kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsi: @. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A.
N. Onapun, [Ix. Xonaein, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbiTa @. Penny», «Cxema omnbita JI. TlacTepa
0 M3YYEHUIO CaMo3apoXKIeHus xku3Hu», «Cxema ombita C. Mwmuiepa, I
IOpu», «9Tanbsl HEOpraHUYECKOM 3BOJIIOIUNY, «I €0XpOHOIOTHYECKas IIKAJIay,
«HauvanpHble 9Tanbl  OpraHuyeckoi HBomonun», «CxemMa oOpa3oBaHUs
yKapuoT MyTéM cumOuoreHesza», «Cucrema XuUBOW NpUPOb», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit», «PuHHOGUTHY, «OTHOKIETOYHBIC
BOJIOpOCIIN», «MHOTOKIETOUYHBIE BoOAOpOCHn», «Mxwm», «llanmopoTHUKWY,
«l'onocemenHble pacTeHus’», «OpraHbl UBETKOBBIX pacTeHui», «Cxema
Pa3BUTHSL KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «IIpocTeitmme,
«Kumeunononoctueie», «Ilmockue depBu», «Unenucronorue», «PwiOb,
«3emHOBOIHBIEY, «IIpecMmbikatomuecs», «lItuipy, «MieKomUTaIOIIUEe,
«Pa3BUTHE KW3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO30UCKOU
ape», «Pa3BurTHe KHW3HM B MNAJIEO30MCKOM 3pe», «Pa3BUTHE XU3HU B
M€3030MCKOM 3pe», «Pa3BUTHE XU3HU B KaWHO30MCKOM 3pe», «CoBpeMeHHas
CHCTEMA OPraHUYECKOr0 MUPA».

O6opynoBanue: TepOapuy PACTCHUN Pa3IMYHBIX OTCNIOB, KOJUICKIIUU
HACEKOMBIX, BJIQ&XHBIC IIPENAPAThl KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB,
KOJUICKLIIMM WIJIOKOXHUX, CKEJIEThl IMO3BOHOYHBIX JKUBOTHBIX, Yyde€lld NTHUIl U
3BEpEU, KOJUIEKUMH OKAMEHEJIOCTEeM, TOJE3HBIX MCKOMAEMbIX, MYJISKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryansnasa JgalGopatopHass padora «MoaenupoBaHUE OIBITOB
Mumnepa—tOpu 1o  u3ydeHUI0O aOMOTEHHOrO0 CHHTE3a OpPraHWYECKUX
COEIMHEHUI B MIEPBUYHOMN aTMoc(eper.

JlaGopaTtopnasi padora «/3yueHne M ONMMCaHHWE HCKOMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB.

IpakTnueckasi padora «l3yueHne ocoOCHHOCTEH CTpOEHHUS pacTEHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckast  padora  «lM3yueHue  ocoOEHHOCTEH  CTPOCHUSA
MIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3aqaun aHTPONOIOTUH. METO/IBI aHTPOTOJIOTHH.

CraHoBieHUE MPEICTABICHUI O MPOUCXOKICHUH YEIOBEKA. PeIurno3xeie
BO33peHUsA. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTtBO 4enmoBeka € KMBOTHBIMU. (CHCTEMAaTHYECKOE MOJIOKEHUE
yenoBeka. CBHUIETENIbCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-
Mopdoaoruyeckue, AMOPHUOTIOTUYECKUE, (bu3HOI0T0-OMOXUMUYECKHE,
noBejeHueckue. OTauuusi 4YelnoBeKa OT KUBOTHBIX. lIpsaMoXoxkIeHue u
KOMILIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

JBuxymue  cuiabl  (dakTophl)  aHTpOINOreHe3a:  OHOJIOTHYECKHE,
conpasibHple. COOTHOIIEHHE OMOJIOTMYECKUX M COIUAIbHBIX (AKTOPOB B

AHTPOIIOTEHE3E.
OcHOBHBIC CTaJIUM aHTpPOIOTeHe3a. PaHHME YenoBekooOpa3Hbie 00e3bsHbI
(IPOKOHCYJIBI) W paHHHUE TOHTHABI — OOIMe MPEIKH YEIOBEKOOOPa3HbIX

00e3bsiH U JIoZIel. ABCTpPAJONUTEKU — JIBYHOTHE Tpenku mrojed. YUemnoBek
yMEJNbI, TEPBbIE M3rOTOBIEHUS OpyAUN Tpyna. UenoBek NpsIMOXOIAIIANA H
NEepBBIM BBIXOA JroAei 3a mpenensl Adpuku. YUenoBek reinenbOeprckuit —
001U MpeoK HeaHAEPTaTbLCKOr0 YelIOBEKa M YelloBeKa pasyMHoro. Yemosek
HEAHJECPTAIbCKUNA KaK BHUJ JIFOJEW XOJOJHOrO KiMmara. YenoBeK pa3yMHBIN
COBPEMEHHOI0 THWIIA, JACHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneoreneTruka u majgseoreHOMHUKA.

DBOJIIONNSI COBPEMEHHOTO YesioBeKa. EcTecTBEHHBIN 0TOOP B MOIMYJISIIUSIX
yesoBeka. MyTallMoOHHBIN mporece u noauMopdusm. [lonmynsiroHHbIE BOJHBI,
npeid reHoB, Murparus u «d3PpGeKT OCHOBATENN» B MOMYJISIUIX COBPEMEHHOTO
YEJIOBEKA.

UYenoseueckue pacel. IloHstue o pace. boisbime pacel: eBponeougHas
(eBpasuiickasi), aBCTpajO-HErpoujHas (dPKBATOpUaibHAsA), MOHTOJIOUIHAS
(a3narcko-aMepukaHcKas). BpeMss U myTH pacceleHus 4ejaoBeKa IO TUIaHETE.
EnuacTBO yemoBeueckux pac. HaydyHas HECOCTOATENBHOCTH  pacU3Ma.
[Ipucnoco01eHHOCTh YeJOBEKa K pPa3HBIM YCIOBUSM OKPYXAIOIIEH CpEIbl.
Brnusaue reorpaduueckoi cpembl u jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOTOTHIO YeTIOBEKa.

MexauciuIuinHapable  MeToAbl B (U3WYECKOW  (OMOJIOTHYECKOi)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHASL ~ AHTPOMOJIOTHSI U MaJICOAHTPOIOJIOTHUS
YEJIOBEUECKUX MOMYJISIUN. bruoconnanbHbie NCCIEA0BAHUS PUPOIbI YETOBEKA.
HccnenoBanue KO3BOOMUHN OUOJIOTHIECKOTO M COIUATIBHOTO B YEJIOBEKE.

JdemMoHcTpanumn

[Toptpetsr: Y. HapBun, JI. JIuku, A. . Porunckuit, M. M. I'epacumos.

Tabmumer u  cxeMbl: «MeToapl  aHTPOMOJIOTHNY, «[ OJIOBHON MO3T
yenoBekay, «UenoBekooOpasHbie 00€3bsHB), «CKENeT YeIoBeKa M CKelleT
muMIan3e», «PyIUMEeHThl U aTaBU3MbD», «JIBHXKyIIUE CUJIbI aHTPOIIOTEHE3a,



«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAIONUTEK», «UenOBEK yMeEIbIin»,
«YenoBek mpaAMoxomAmMN», «JleHHUCOBCKMM 4enoBek» «HeaHmepranbubhy,
«KpomanboHLB», «IIpenkn yenoBekay, «ITanbl 3BONIOLANA YEIIOBEKay, «Pacel
YEJIOBEKAY.

O6opynoBanue: MYJSDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepHalbHOU
KyJIbTypbl TPEIKOB 4YelioBeKa, penpoaykiuu ((ororpaduu) KapTuH C
MU(DOTOTUYECKUMU U OUOJCHCKUMHU CIOKETaMH TMPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu HaxoOIOK HCKOMAEMBbIX OCTAaTKOB YENOBEKa, CKEJIEeT 4elIOBeKa,
MOJENb 4Yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIAH3€, MOJIENIM TOPCa IPEAKOB YEIOBEKA.

Jlaboparopnasi padora «l3ydenne ocoOEHHOCTEW CTPOCHHS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTnueckass padora «l3yuyeHWe DSKOJOTHYECKHUX  aJanTaiui
YEJIOBEKAY.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM C OKPY/KaKIIeHd cpeaou

3apoxkneHune u pa3BuTue skojoruu B Tpyaax A. I'ymGonbara, K. @.
Pynbe, H. A. CeBeprioBa, 3. I'ekkens, A. Tencau, B. H. Cykauésa. Paznensl u
3a7a4u 3K0JI0ruU. CBS3b IKOJIOTUH C IPYTUMU HAyKaMH.

Meroabl skosoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHH:
npupoAHbie M JabopaTopHble. MojaenupoBaHue B 3IKOJIOTHH. MOHUTOPUHT
OKPY’KaroIIeH CpeJibl: JIOKAIbHBIN, peTHOHAIBHBINA U T100aIbHBIH.

3HaUeHUE DSKOJIOTMYECKUX 3HAHUM [UJI1 YEJIOBEKA. OJKOJOTHYECKOE
MHPOBO33PEHNE KAK OCHOBA CBA3€H Ye0BeUeCTBa C Ipupoaoi. DopMupoBaHue
AKOJIOTHYECKOH KYJIbTYpPbl U 3KOJIOTHYECKON IPAMOTHOCTH HACEJICHUSI.

JdemoHcTpanuu

[Toptpetsi: A. I'ym6onbat, K. @. Pynse, H. A. CeBepuios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmmiel 1 cxeMbl: «Pa3aeisl sKoaoruny, « MeToabl sKonorum», «CxeMa
MOHUTOPHUHTA OKPYKAOIIEN CPEAbD.

JlabopaTtopnas  padora  «l3ydyeHue  METOAOB  DKOJOTHUYECKHUX
VCCIIEIOBAHUIY.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

Okosornueckre  (QakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanus sxonormdeckux (HakTopoB: abUOTHUYECKHE, OUOTHYECKHE,
anTpornorerusie. O0IIMe 3aKOHOMEPHOCTH JCHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. I[Hnpenrens, . Jlubux). TonepaHnTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak dKojormdeckuii axrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJTHEYHOI'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKHUE TPYIIIIbI
pacTeHH W >KMBOTHBIX IO OTHOLICHWIO K cBeTy. CurHanbHas pojb CBETA.
doTonepruoan3M.

Temneparypa kak skonoruueckuii ¢akrop. [elficTBue TemriepaTypbl Ha
opranu3Msbl. [[OWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTAaHU3Mbl. JBPUTEPMHbIEC
U CTEHOTEPMHbIE OPTaHU3MBI.

BrnaxxnocTts kak akonorudeckuit ¢gakxrop. Ilpucmocobiienus pacteHuil K
MoJI/Iep ka0 BOHOTO Oananca. Kinaccudukaius pacTeHui 0 OTHOIICHHUIO K
Bojie. [Ipucnocobnenus KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOYBCHHAS,
rIyOMHHAsT TOJIMOYBEHHAs, BHYTpUOpraHu3MeHHas. Dusuko-xumMudeckue



O0COOEHHOCTH cpell 0O0uTaHusi opraHu3MoB. [IpucrnocoOsieHuss OpraHU3MOB K
KU3HU B PA3HBIX Cpeax.

buonornyeckue putmbl. BHemrnue u BHyTpeHHUE pUTMBI. CyTOUHBIE U
roJInyHbie pUTMBIL. [IprcrnocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUH KU3HU.

XKuznennsie Gopmbl opranusmoB. [lonsatue o Ku3HEeHHOU (opme.
XKuzHeHHsle QoOpMbI pacTeHHI: JEpeBbs, KYCTapHUKHU, KYCTAPHUYKH,
MHOTOJICTHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’pOoOMOHTHI. OCOOEHHOCTH CTpOeHuss M 00pasa
AKU3HH.

buotnueckue  daktopel. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcuUMOMO3 U ero ¢opmel. [lapazutusm,
KOOTEepalusi, MyTyaJin3M, KOMMEHCAIIM3M (KBApTUPAHTCTBO, HAXJIEOHUUECTRO).
Herpoduueckue B3ammopeiicTBus (tornuueckue, dhopudeckue, hadbpuueckue).
3HaueHHe OMOTHMYECKUX B3aUMOJICHCTBUN JJISl CYIIECTBOBAHMS OPraHU3MOB B
cpene ooutanus. [[pyHIIMIT KOHKYPEHTHOTO UCKITIOUCHUS.

JeMoHcTpanumn

Tabmuupbr u cxembl: «Okonorudeckue (GaxTopb», «CBETOBOM CHEKTPY,
«IKOJOTUYECKUE  TPYyNMbl  SKUBOTHBIX IO  OTHOIICHHIO K  CBETY»,
«TemmokpoBHbIE KUBOTHBICY, «XO0JI0THOKPOBHBIE YKUBOTHBIEY,
«DuznonornuecKue aJanTaiuu KUBOTHBIX», «Cpebl 00UTaHUSI OpPraHU3MOBY,
«buonoruueckue putMmbl, «Ku3HeHHBIE (GOPMBI pacTeHUi», <« KU3HEHHBIC
(bOpMBI KUBOTHBIX», «DKOCHCTEMA HIUPOKOJIUCTBEHHOTO Jieca», « DIKOCHCTEMA
XBoitHOTO Jsiecay, «llenmu mnuranusy, «XunHudectBoy, «llapazutuzmy,
«Konkypennus», «CumoOnosy», «KommeHcanuzmy.

ObopynoBanue: repbapurd pacTeHUI M JKUBOTHBIX, MPUCIOCOOJICHHBIX K
BJIUSTHUIO PA3JIMYHBIX JKOJOTHMYECKUX (PAKTOpOB, TepOapuul CBETOIIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBbIE, TCHEIOOUBBIC U
TEHEBBIHOC/IMBbIE ~ KOMHATHBIE  pPACTeHHs, Trepbapud W KOJUICKIIUU
TETJI0FOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, dydena NTHUI] U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTamM, KOMHATHBIE PACTEHUS MAHHBIX TPYMM, KOJUICKIIMH >XUBOTHBIX,
OOUTAIOIINX B Pa3HBIX Cpelax, repO0apuu U KOJUICKIIMN PACTEHUHN U )KUBOTHBIX,
o0JagaronMx YepTaMu IPUCTIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHIMA
KU3HU, TepOapru U KOJUICKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
¢dbopM, KOJUIEKIIMM >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3JIMYHBIX OHOTHYECKHUX
B3aUMOJICUCTBUSIX.

JlaGopaTopHasi pabdora «BbIsBICHHE TPHUCIIOCOONICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopHasi pabdora «BbIsBIICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD».

JlabopaTopHasi padora «AHATOMUYECKHE OCOOCHHOCTH pacTEHUU Wu3
Pa3HBIX MECT OOUTAHH.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUYECKHE  XapaKTepUCTHKU  momymsiuu.  llomymnsmus — Kak
Ouostormdeckas cucrema. Poib HEOTHOPOIHOCTH cpelibl, (PU3NISCKUX OaphepoB
U OCOOEHHOCTEHl OWoJoTMU BHUIOB B (OPMUPOBAHUHM TMPOCTPAHCTBEHHOM
CTpYKTYypbl Tomyssiiiuid. OCHOBHBIC TIOKA3aTeNW TMOMYJISIIIUN: YHUCICHHOCTD,
MJIOTHOCTh, BO3pAcTHAsI M TOJIOBAsi CTPYKTYpa, POKIAAEMOCTh, MIPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALTHSL.



JKojoruyeckass  CTpykrypa  nonyisiuud.  OIleHKa  YKMCJIEHHOCTH
nonyiasiuuu. JluHaMuka monyssiuuy U €€ peryssiuus. buotnueckuii moTeHIranl
nonyiasiuuu.  MojaenupoBaHue IUHAMUKKA —nonyssinuu.  KpuBbele  pocrta
YUCIICHHOCTH Tmonyysiiuu. KpuBble BbDKUBaHMSA. Perynsiuusi 4uCICHHOCTH
MONYJIANUN: posib (hAaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BUaoB (- u K-ctparterun).

[TonsTre 06 3xonorryeckoi Huiie Buaa. MectooOutanue. MHOromepHas
MozieNb dKkojoruueckor Humum Jx.M. XaruumHcoHa. PazMepsl 3KOJIOTHYECKOU
Hui. [ToTeHumManpHast U peaaTu30BaHHAs HUIIIM.

Bun kak cucrema nomysnamnuid. Apeanbl BUIOB. BUAbl M UX KU3HEHHBIE
CTpaTeruu. IKOJOTUUECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEJCHUS W MUIpAllMi >KUBOTHBIX. buosiornueckue
WHBA3UU UY>KEPOJHBIX BUJIOB.

JdeMoHCcTpanuu

IToptper: . 1. XaTunHCOH.

Tabmuiel U cXeMbl: «DKOJOTUYECKHE XapaKTEPUCTHUKH ITOMYIISAIIUN,
«ITpocTpaHCTBEHHass CTPYKTypa MNOMyJAlun», «Bo3pacTHbie NHUpaMUIbI
nonyiasiuun», «CKOPOCTh 3aceleHUs] TOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opraHu3zMammn», «Mojenb sxkosiorndeckor Humu k. M. XaTanHcoHay.

O6opynoBanue: repOapun pacTEHUM, KOJIJICKITUN KUBOTHBIX.

JlaGopaTopnasi padora «[lpucrocoOiieHuss ceMsH pacTeHUH K
PacCeNCHUIO.

Tema 9. IKo10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBS3U MEXIy
OpraHu3MamH B OMOIIEHO3E.

Dxocucrema kak oTkpbitTas cucrema (A. JIx. Tencnu). OyHKIIMOHAIIbHBIC
OJIOKM OpraHM3MOB B SKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOUOTHYECKHE OJIOKH
skocucTeM. [louBbl M WIBI B 3KocHcTeMax. KpyroBopoT BeIIECTB W MOTOK
SHEPTUH B SKOCUCTEME.

OcHOBHBIC  TOKazaTeld HSKOCHUCTEMBI. buomacca ¥ IPOAYKIIUS.
DKOJIOTHYECKHUE TTUPAMUIbI YUCENI, ONOMACChl U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HamnpaBnennbie 3aKOHOMEpPHBIE CMEHBI COO0IECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCUM W HX IPUYMHBI. AHTPONOTCHHBIE BO3JCHUCTBUA Ha
cykneccun. Knmmakcnoe cooOmiectBo. buopasznooOpazue #  TOJHOTA
KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCEMbL 03EP U peK. DKOCUCEMbL MOpel
U 0Kearos. JKocucmembl MyHOp, 1eCcO8, cmeneti, NyCMblHb.

AHTpOIIOT€HHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoieHo3. Paznuuus
MEXK1Y aHTPOIIOTCHHBIMU U MPUPOIHBIMU SIKOCUCTEMaMHU.

Ypboskocucrtembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opojckas
¢nopa u dayna. Cunantponm3zaius ropoickoil ¢ayHbl. buomornueckoe u
X035TUCTBEHHOE 3HAUEHNE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH dbopmupoBaHUS OCHOBHBIX B3aUMOJICUCTBUI
OpraHm3MOB B J3KocucTteMmax. Poav xackaonoeo s¢hgpexma u  6u006-
30upurkamopos (Knouesvix 61u008) 8 QyHKYuoHuposanuu skocucmem. llepenoc
SHEPrUU U BEHIECTB MEXIY CMEXHBIMH HKOCUCTEMaMU. Y CTOWYMBOCTD
OpPraHu3MOB, TMOIMYJISIUUA M HSKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX H
AHTPOIIOTEHHBIX BO3JICUCTBUM.



Mexanusmol  6030elicmeus  3acpA3HEHUNl  PA3SHLIX — MUNO8  HA
CYyOOpP2aAHUZMEHHOM, OP2AHUBMEHHOM, NONVIAYUOHHOM U  IKOCUCIEMHOM
VPOBHAX,  OCHOBbl  IKOJIOSUHECKO2O0  HOPMUPOBAHUSL  AHMPONOSEHHO20
8030eticmaus. MeTo0JIOTHsl MOHUTOPUHIAa €CTECTBEHHBIX M aHTPOMOTECHHBIX
HKOCHUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuuber u  cxembl: «CTpykTypa  OHOLIEHO3a»,  «DKocHCTeMa
MIUPOKOJIUCTBEHHOTO jecay, «JKocucrema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBI  OpPraHU3MOB B 3kocucTteme», «KpyroBopot
BelIECTB B »dKkocucteMey», «llemu mnuTaHus (macTOUIIHAs, ACTPUTHAA)Y,
«IKoJoruyecKas nupaMuiia yucenn», « IKoJoTUYecKas mupaMmujia OMoMacchl»,
«JKojoruyeckas nupamuaa >Hepruny, «OO0pa3zoBanue Oonortay, «llepBuunas
cykueccus», «BoccraHoBieHue jeca mocie moxkapay, «KOocUCTeMa 03epay,
«ArporeHos3», «KpyroBopor BemecTB M TOTOK JHEPTUU B arpoleHO3e»,
«IIpumepsl ypbosKOCHCTEM.

OopynoBaHue: repOapuul pacTEeHUM, KOJUICKIIMM HACEKOMBIX, 4Yydelia
NTHUI] U 3Bepeid, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBapUyM
KaK MOJIENTb YKOCUCTEMBI.

IIpakTuyeckas padora «l3yueHue u onvucanue ypO03IKOCUCTEMBD.

Jlaboparopnasi pa6ora «/3ydenue pazHOOOpa3usi MEJIKHX MOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKeKypeust «OKCKypcusi B THIUYHBIA OuoreoneHo3 (B myOpasy,
Oepe3HsIK, eJIbHUK, HAa CYXOJA0JIbHBIN HIIM MOMMEHHBIH JIyT, 03€pO, O0JIOTO)».

IKCKYypeHusi «IDKCKYpPCHUSL B arpodKOCHCTEMY (Ha TOJIE€ WM B TEITUYHOE
XO3STUCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocUcTEMA

buocdepa — oOmeranerapuas o6ojouka 3emiid, TJ€ CYIIECTBYET WIIU
CylllecTBOBasia >ku3Hb. Pa3Butue mpencraBieHuit o Omocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepnanuckoro o 6mocdepe. O6mactu 6uochepsl u eé
coctaB. JKuBoe BemiecTBo Ouocdeps! U ero GyHKIHUH.

3akoHOMEpHOCTH cyiiecTBoBaHusi Ouocheprsl. OcobeHHOCTH Ouocheps
KaK TJ00aIhbHOM JKOcCHCTeMbl. JluHamMHMYeckoe paBHOBecHe B Owocdepe.
KpyroBopotbl BemiecTB M OHMOT€OXMMHUYECKHE IHUKIBI (YIJIepojaa, a3ora).
PutmMugyHOCTS siBIICHHI B OHnocdepe.

3oHanbHOCTE OHMocdepsnl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIAaHHbIE M UIMPOKOJIUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MMYCTHIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhS. KimMar, pacTuTenbHbIM
Y )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTtypa W (QYHKIMS JKUBBIX CHCTEM, OIEHKA HX PECypCHOTO
MOTEHINaIa U OMOoCPEepHBIX QYHKITUH.

JdemoHcTpanuu

[Toptpetsi: B. . Bepnanckuii, 9. 3tocc.

Tabmuubr u cxemsr: «I'eocdepst 3emany, «KpyroBopot azora B mpupoze»,
«KpyroBopot yriepoma B mpupojae», «KpyroBopor Kuciopoaa B MPUPOJELH,
«KpyroBopoT BojsI B ipupoie», «OCHOBHBIE OMOMBI cymimy, «KinMmarnueckue
nosica 3emany, «Tynnapay, «Tatiray, «CMelIanHbIi JIECY,
« I InpOKOIMCTBEHHBIN JIECY, «Crenby, «CaBanHay, «ITycThIHs»,
«Tponmueckuui necy.

O6opynoBanue: TepOapuM pacTeHUW pa3HBIX OWOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. YestoBek M OKpyKa0OIIAs Cpeaa

DKOJIOTUYECKUE KPU3UChI M WX NpUYUHBI. Bo3neiicTBue yenoBeKa Ha
ouocdepy. 3arpsizHeHHE BO3QYyIIHOM cpenbl. OxpaHa Bo3dyxa. 3arpsi3HEHHE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnousbl. OxpaHa
MIOYBEHHBIX pecypcoB. I3MEHEeHHE KIMMaTa.

AHTpOIIOTEHHOE BO3JCHUCTBUE HA PACTUTENBHBIN M KUBOTHBIM MUP.
OxpaHa pacTUTENBHOTO U YKUBOTHOTO Mupa. OCHOBHBIE NMPUHLHUIBI OXPAHBI
npupoabl. Kpacubie kHuru. Oco0o0 oOxpaHsemble NPUPOJIHBIE TEPPUTOPHUH
(OOIIT). boranuueckue caibl ¥ 300JI0TUYECKHUE TTAPKH.

OCHOBHbBIE MPUHIUIIBI YCTOWYUBOTO PA3BUTHUS YEJIOBEUECTBA U MPUPOIBI.
PanonansHO€  MPUPOJONOJB30BAaHUE U COXpaHEHHWE  OHMOJIOTrHYECKOTO
pazHooOpasus 3emau. OOIMEe 3aKOHOMEPHOCTHU TJIOOATIBHBIX SKOJOTUYECKHUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOI'O KpHM3UCA U €ro  BEpOSITHBIC
MOCJEACTBUA.

Pa3zBuTte METOOB MOHUTOPMHIA Pa3BUTUS OIACHBIX TEXHOT€HHBIX
npoueccoB. CucmemHbvle UCCIe008aHUsi nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocoOHou  dHepeemuke.  buonocuyeckoe  pasznoobpasue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsl, obecneuusaroujue
docmyn K UHopmayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCHIEM.
OcHosbl  9KOpeabunumayuu  3Kocucmem U  cnocobos  OOpvObL ¢
buonospescoeHuamu. PekoHcmpykyusi MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuubr u  cxeMbl: «3arpsisHeHHE aTMOchepbl», «3arpsi3HEHue
ruapochepbl», «3arpssHeHue nouBb», «llapaukoBeiii 3ddext», «Ocobo
OXpaHsIeMbIE IPUPOJHBIE TEPPUTOPUNY, «MOJENN yIIPABISIEMOTO MUPA.
O6opynoBanue: ¢Gotorpa@uu OXpaHsIEMbIX pPaCTeHUN M >KMBOTHBIX KpacHoii
KHUTH Poccutickon denepanuu, Kpacnoit KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBmuBaer TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
oOy4JaronMMuUCsl MPOTrpaMM CpeaHEro oOmiero oOpa3oBaHMs: JIUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHUU BBIJICJICHBI CJIEIYIONIME COCTABIISIIONIUE: OCO3HAHUE O0YUYarOIIMMUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOTPEEICHUIO, Haluuue mMomugayuu K OOy4YEHHIO
OMOJIOTUH, YereHanpasieHHoe pa3sumue BHYTPEHHUX YOEKIeHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TPaAULUNA  pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYaIOIUXCs
PYKOBOJCTBOBaTbCA B  CBOEH  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHM, MPUCYIIUMU CUCTEME OMOJIOTHYECKOTO OOpa3oBaHUA, Haluyue
npasoCco3HaHUus SKOJOTUYECKON KYIbTYPbl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH >KU3HECHHbBIE IJIAHBI.

JIndHOCTHBIE  pE3yJbTaTbl OCBOCHHS MPOrpaMMbl 1O  OHOJIOTHH
JIOCTUTAIOTCSI B E€AMHCTBE Y4eOHOW W BOCHUTATEIBHOW JEATETLHOCTH B
COOTBETCTBUM C  TPAOULUHUOHHBIMH POCCUHUCKHUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMH W JIYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, HPHUHSATHIMU B
oOlllecTBEe MpaBWJIaMU M HOPMAaMH TOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAaMOBOCIIMUTAHUS W CaMOpPa3BUTHUS, pPa3BUTUS BHYTPEHHEU
NO3ULINU JTUYHOCTH, MATPUOTHU3MAa W YBAXKEHHUS K 3aKOHY U IPABOMOPAIKY,
YeJIOBEKY TpyJla U CTapilieMy MOKOJICHHUIO, B3aUMHOTO YBaXEHUS, OEpExKHOTO
OTHOILIEHUS K KyJIbTYPHOMY HACIEIMI0 U TPAJULHSIM MHOTOHAIMOHAJIBLHOIO
Hapoza Poccutickoit denepanuu, Ipupoe U OKPYKAIOIIEH Cpeie.

JIndHOCTHBIE pPE3yNbTaThl OCBOEHHUSA Y4YeOHOro mnpeameTa «bUOTOTHs
JOJDKHBI ~ OTpakaTh ~ TOTOBHOCTh M CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHOW BHYTPEHHEH TMO3MIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIMi, TMO3UTUBHBIX BHYTPEHHHX YOEKICHHM,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  OOIIECTBa,
paclIMpeHre >KU3HEHHOTO OIbITa M ONbITa JAEATEIbHOCTH B IMpoIEecce
peanu3alMi OCHOBHBIX HAINPABJICHUN BOCHUTATEIbHOW JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOM  TO3UIMUA  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA MpPHU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUH YICOHBIX U MIO3HABATEIBHBIX 33124, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEACNATh COOCTBEHHYIO MO3UIIUIO IO OTHOIIECHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YUYUTHIBATh B CBOUX JCHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C pa3HbIMU YOKIECHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMH
Y COLMAJIbHBIM TOJI0KEHUEM;



TOTOBHOCTb K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHBbIX, MO3HABATENbHBIX U HCCJIENOBATENbLCKUX 3a/lad, YBAXKUTEIbHOTO
OTHOUIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCHUICKOMN IpaKIaHCKOMN UIEHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauWHy, CBOM SI3bIK U KYJIbTYpY,
IPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K MaMITHUKAM
IPUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHMOJOTHHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMM B TMO3HAHUHM 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOIO 00I1IeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIY»KeHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HaHHE TyXOBHBIX LICHHOCTEN POCCHIICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTENSIM, CO3JAHUI0 CEMbHU Ha
OCHOBE OCO3HAHHOTO MPUHSITHUS [IEHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU C
TpaauuusaMu HapoioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUMH;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQKEHUIO B Pa3HBIX BUAAX MUCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHUMaHUE W peaju3anus 3J0pOBOrO0 M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  TUTaHWE, COOJIOJIEHWE THUTMEHHMYECKHMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATUW W OTAbIXa, pEryJspHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBWUJI HWHJUBUAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUSAX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HH
JIIOJICH;

OCO3HAHHWE  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  IPUBBIYEK
(ymoTpeOmneHust ajJKoToJsi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLUAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBAT, MJIAHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESTEIbHOCTD;



UHTEpeC K pa3nuuHbiM cdepam mpodeCcCHOHATBHONW CSTENbHOCTH,
YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyaymieii mpodecCuu 1 pean30BhIBATh
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh W CIHOCOOHOCTh K 00Opa30oBaHUIO W CaMOOOpPa30BaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHMUS:

AKOJIOTHYECKU IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIIeCTBOBAHUS;

TIOBBIIIICHAE YPOBHS AKOJOTHMUYECKON KyJIbTyphl: MPUOOPETCHHE OTBITa
IUTAHUPOBAHMUS TIOCTYIKOB W OIICGHKH WX BO3MOXHBIX TIIOCIEICTBUN ISt
OKpY>KaroIlel Cpeibl;

OCO3HaHHWE TI00aTHHOTO XapaKTepa dKOJOTHYECKUX MPOoOJieM U MyTel ux
pEIICHNUS;

CIIOCOOHOCTh HCITOJIb30BaTh TNpHOOpETacMble TPU H3YyUYCHUH OHOJIOTHUH
3HAHUST U YMEHHUS TPU PEUICHUU MPOOJIeM, CBS3aHHBIX C PaIlMOHAIBHBIM
IPUPOAOIOIB30BaHUEM  (COOMIOJIEHHE TpaBWJl TOBEACHUS B  IPHUPOJE,
HAIPaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B JKOCHCTEMaxX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHOChEphI);

aKTUBHOE HETPUSATUE JCHCTBUN, NPUHOCALIUX BpEIl OKpYXKarollen
IPUPOAHON CpeJie, YMEHUE MPOTHO3UPOBATH HEOIAroNMpUATHBIE YKOJIOTHUYECKUE
MOCJICJICTBUA NMPEANPUHUMAEMbBIX ACHUCTBUI U MPEIOTBPAILIATD UX;

HAJIMYMUE PA3BUTOTO  HAKOJOTHYECKOTO  MBIIUICHHS, DKOJIOTHYECKOU
KyJbTYPBI, OIbITA ACSTEIBHOCTA SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIHbHOW, KOMMYHUKATUBHON U COIMATIBHON
PaKTUKE, TOTOBHOCTM K YYacTHUI0O B  TIPAKTUYECKON  JIEATEIbHOCTH
AKOJIOTUYECKON HANPABJICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHKE SI3BIKOBOM M YHMTATEIbCKOM KYJIBTYPhI KaK CpElICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJBMH U TIO3HAHUSI MUDA;

NOHUMaHUe crhenuuKy OHOJIOTMH KaK HayKd, OCO3HAaHHS €€ pojii B
(dbopMHpPOBaHNY PAIIMOHATIEHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUH IIEIOCTHOTO
MIPEICTaBIICHUS 00 OKpYKAIOIeM MUPE KaK O €IUHCTBE MPHUPOIbI, YEIOBEKa U
oOIiecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MTpoOsieM
COXpaHEHUs PUPOJHOTO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH ISl COBPEMEHHOM ITUBUITU3AIINH
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHHE TEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIlaTh PECypCHbIE MPOOJIEMbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM
u obecneyeHWs TMepexoja K YCTOMYMBOMY pPa3BUTHIO, PallMOHATHHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUW OHUOJIOTMYECKUX 3HAHUW B IEISAX
MOBBINICHUST OOIIEeH KYyJbTYphl, €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH, Kak
COCTaBHOM  4YacTM  (YHKIMOHAJIBHOW  TPAMOTHOCTH  OOydYaromuxcs,
dbopMupyemMoii pu U3y4eHUN OUOJIOTHH;

MOHUMAHUWE  CYIIHOCTH  METOJOB  TIO3HAHUS, HCIOJb3YEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS



aHalIu3a U OOBSICHEHUS SIBIICHUMN OKPYXXAroeCro Mupa u NpoucxoJdaiux B HEM
HBMCHCHHﬁ, YMCHHUC OCJIaTb 000CHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAaY4YHBIX
(1)aKTOB N UMCHOIMUXCA AAHHBIX C ICJIBIO ITOJIYUCHUA JOCTOBCPHBIX BHIBOJOB,

CITOCOOHOCTh CaMOCTOSATEIBLHO MCIIOJIB30BaTh OMOJOTHUECKHUE 3HAHMS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KNU3HCHHBIX CUTYallUAX,

OCO3HAaHUC LICHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTDb OCYILICCTBJIATH
IMPOCKTHYIO K UCCIICAOBATCIILCKYIO ACATCIIbHOCTS HHAUBUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p3.30BaHI/IIO u
CaMOO6paBOBaHI/II-O, K aKTUBHOMY ITIOJIYYCHHIO HOBBIX 3HAHUH MO0 OMOJIOTHH B
COOTBCTCTBHUH C XU3HCHHBIMU HOTp€6HOCTSIMI/I.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHUS ~ YYEOHOro  IpeameTa
«buonorus» BKIOYAIOT: 3HAYMMbBIE i1 (OPMUPOBAHUS MHUPOBO33PEHHS
oOydaronmmxcsi  MEXIUCUUIUIMHAPHBIE  (MEXIIPEAMETHbIE)  OOIICHAYYHBIE
MOHATHUS, OTPAKAIOIIME EIOCTHOCTh HAYYHOW KapTHUHBI MUpPA U ClEUUPUKY
METO/IOB TIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILIECTBO,
SHEpPrus, SBJICHUE, MPOLECC, CUCTEMA, HAYYHBIM (PaKT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U JpYyrue);  yHHUBEpPCAIbHbIE  ydyeOHble  JIEUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATUBHBIE, PpETYJIATHBHBIE), 00€CIIEUNBAIOIINE
(dopmupoBaHre (PYHKIIMOHATIBHOM I'PaMOTHOCTH M COLMAJIBbHON KOMIIETEHLIUU
0o0yyJaromuxcsi; CIOCOOHOCTh  OOYYaIOIIMXCS  HCMOJb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W  YHHUBEPCAJIbHBIE
y4eOHbIE ICHCTBUS B TIO3HABATEILHON U COLIMAJIBHON IPAKTUKE.

B pesynabrate wu3ydeHuss OWONOTMM Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHusi y oOyuaronierocssi OyayT chOpMHUPOBAaHBI TO3HABATEIHHBIC
YHUBEpCalbHble yueOHblE JEHCTBHUS, KOMMYHUKATHBHBbIE YHUBEpCAIbHBIC
yueOHblE JCHCTBUSA, PEryJIsSTUBHbIE YHHUBEpCAIbHbIE Yy4eOHbIE JEHCTBUA,
COBMECTHAas JeSTEIbHOCTb.

MeranpeaMeTHble pe3yiabTaThl OCBOCHHUS MPOTPAMMBbI CPEIHETr0 OOIETro
00pa3oBaHuUsl TOHKHBI OTPAXKATh:

OBiaseHue  yHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AefiCTBUSIMM:

1) 6a30BbIe JIOrHUEeCKHE TeHCTBHUA:

CaMOCTOSTENIbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBILIUICHUS
(ananuza, cuHTE3a, CpaBHEHMs, Kiaccupukanmu, 000OIIEHUS), PACKPHIBATH
CMBICII OHMOJIOTMUECKHX TMOHSATUN (BBIIEIATh HUX XapaKTEepHbIE MPU3HAKH,
yCTaHABIUBATH CBSI3U C IPYTUMU TIOHATHSMU);

OMpeNeNnsaTh LeNU NEITeIbHOCTH, 3a/JaBasi MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTHb pPE3yJbTaThl JAESITENBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATUS [JIi OOBsICHEHHS (HaKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHbIC, ACIYKTUBHBIC, IO
aHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI M 3aKJIFOUCHUS;



OPUMEHATh  CXEMHO-MOJICIbHBIE  CPEICTBA I IPEACTABIICHHUS
CYIIECTBCHHBIX CBS3CH M OTHOIICHHWHA B M3y4aeMbIX OMOJIOTMYECKUX OOBCKTaX,
a TakKe IMPOTHUBOPCYMH PaA3HOTO POJia, BBIABICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMCIOLTUXCS
MaTePHAIbHBIX ¥ HEMAaTePHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHC
PE3YNbTATOB LEJISIM, OIICHUBATh PUCKHU MTOCIICICTBHIA JIEATCILHOCTH;

KOOPJMHUPOBaTh M  BBINOJHATE PA0OTy B  YCIOBHSAX peajgbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEILCKHE NeHCTBUA:

BJIaJCTh  HaBBIKAMH  YYCOHO-HCCIICIOBATEILCKOW M IMPOCKTHOM
NCATEILHOCTH, HaBBIKAMH  pa3pelieHus  MpoOJieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY TOMCKY METOJIOB PEIICHMS MPAKTUYECKHUX
3a/1a4, MPUMECHECHUIO Pa3JIMYHbIX METOJIOB IIO3HAHNS;

UCIIOJIb30BaTh PAa3IUYHbIC BUJBI JEATEIBHOCTU IO IMOJTYYECHUIO HOBOTO
3HAHMS, €ro HMHTEpIpPETalluu, MPeoOpa30BaHUIO U MPUMEHEHUIO B YYCOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPH CO3J]aHUH YICOHBIX M COITMAIBHBIX MTPOEKTOB;

dbopMHpOBaTH  HAy4YHBIM  THI  MBINUICHUSA,  BIAACTh  HAyYHOU
TEPMHUHOJIOTHEH, KITIOYCBBIMH MTOHITHSIMA U METOJIaMHU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJadyl B 00pa30BaTEIbHOMU
JESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBIISATh TPUYUHHO-CIICJCTBEHHBIC CBSI3W M aKTyaJM3WpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIIeHUs, HaXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBA
CBOHUX YTBEPKJICHHM, 3a/1aBaTh IIapaMeTPhbl K KPUTEPUHU PEIIICHHUS,

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJE pCIICHUS 3aJadd Pe3yJIbTaThl,
KPUTUYECKUA OIEHHWBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH HU3MEHEHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAITUsM, OIECHUBAThH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBJIATH IEJICHANPABICHHBIN MTOUCK MEepEeHOCca CPEJICTB U CIIOCOO0B
JENCTBUA B MPOGECCUOHAIBHYIO CPEy;

yYMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUUYECKYIO 00JIacTH
KU3ZHENICATESIIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAJIBHBIC TTOJIXO0/IbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATHCA B PA3TMYHBIX HUCTOYHUKAX WHGPOpMAIUU (TEKCTE
y4eOHOTO TMOCOOWs, HAyYHO-TIOMYJSPHOM JHUTEeparype, OHOIOTHYECKUX
CJIOBapsiX M CIpPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAJIM3UPOBaTh HMH(MOPMALMIO Pa3IUYHBIX BHIAOB MU (OPM IIPEACTABICHHS,
KPUTHUYECKH OIEHUBATH €€ JJOCTOBEPHOCTH M HETIPOTUBOPEUNBOCTb;

(GopMyITUPOBATH 3aPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
oTbope Ouojornyeckor wWHQpOpMAIMU, HEOOXOJAMMOW ISl  BBITOJHEHUS
y4eOHBIX 3a/1a4;

MPHOOPETaTh OMBIT HCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOTO  HCITOJIb30BAHUS
Pa3IMYHBIX TTOMCKOBBIX CHCTEM;



CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpPEICTaBICHUS
ouosiornyeckord wuHGOpPMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KauyecTBE CpeACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (U3HUECKUE W
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATYpy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIO3HABAaHUS M 3alIUTHl  MHGOpPMAINH,
nH(GOPMAITMOHHON O€301TaCHOCTH JIMYHOCTH.

OBJajieHue YHHBEPCAJIbHBIMM KOMMYHMKATHBHBIMH JeCTBUSIMU:

1) o0menmne:

OCYIIECTBJISATh KOMMYHHMKallMM BO BceX cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOT€ WMJIM JUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMbI
(yMeHHMe 3amaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXJIECHHS OTHOCHTEIIHHO
BBITIOJIHEHUS TIPEJIaraeMoM 3a7a4uu, yUUTHIBATh HHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBa OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEIANOCHIIIOK BOSHUKHOBEHHUS KOH(MIUKTHBIX CUTYyaIuH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEHUsl JPYTuX JIIOJeH, TMPOSBIATH YBAXKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl eI TeIbHOCTD:

NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAUBUIYaIbHOM  pabOThl MpU  pEUICHUH OHOJIOTUYECKOW MpoOJIeMBbl,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX bopm
B3aMMOJICUCTBHS TIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)0T0 YjieHa KOJJIEKTUBA,;

OpPUHUMATh 1M COBMECTHOM JIESATENbHOCTH, OPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBHUS IO €€ JNOCTHUKEHUIO: COCTABJIATH IUIAH JICMCTBU,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKJIaThb PE3yJIbTaThl
COBMECTHOU padoThHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJia M KaXKJIOTO yYaCTHHKAa KOMAaHJIbI B
oO1uit pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OICHUBATh HACH C TO3WIMU HOBH3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISTh TO3UTUBHOE CTPATETHYECKOE TIIOBEJCHWE B PAa3JTHMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJ1ajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopranuszanus:

WCIIOJIh30BaTh OWMOJOTHYECKUE 3HAHUS JJIsS BBISIBICHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHUM I1I€JIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHOIICHHIO K KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIINX;



CaMOCTOSTENIbHO  OCYIIECTBJIATh  [MO3HABATENbHYIO  JEATEIbHOCTD,
BBISIBIISITh TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaydl B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITENIbHO COCTABJISITH IUIAH pEHICHUS MNpoOJeMbl €  Y4ETOM
UMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHHUI;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

paclMpaTh paMKd  y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

Jenatb ~ OCO3HAHHBIA  BBIOOp,  apryMeHTHpOBaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKOW SPYAUIIMU B
pPa3HbIX 00JIACTSIX 3HAHWM, MOCTOSIHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KyJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:

J1aBaTh OIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B JI€ATEIHLHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IEIISIM;

BJQJICTh HAaBBbIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpIIIAEMbIX JIEMCTBUI M MBICIUTEIBHBIX MPOIIECCOB, MX PE3YJIbTATOB H
OCHOBaHM, UCIIOJI30BATh MPUEMBI pedIIEKCHH ISl OIIEHKU CUTYalluu, BEIOOpa
BEPHOI'O PEIICHHUS;

YMETh OIIEHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO UX
CHUKEHHUIO;

OpPUHUMATh MOTHMBBI W apryMEHTBHI JIPYTUX TPU aHaJIU3€ pPe3yJIbTaTOB
NeSITebHOCTH;

3) npuHsTHE Ce0S M APYTUX:

NpPUHUMATh Ce0sl, MOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBhI JIPYTUX TpU aHaJIN3e pe3yibTaToB
NeSTETbHOCTH;

pU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH;

pPa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIMU JPYTOro YeIoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yiabTaThl OCBOEHHUS COJEpKaHHUS Y4eOHOTO MpeaMeTa
«buonorus» Ha yriIyONEHHOM YPOBHE OpPHUEHTHPOBaHbI Ha oOecreyeHue
npodusbHOr0 O0ydeHusi oOywarommxcss Ouosornd. OHU  BKJIIOYAIOT:
cnenupuyueckre Aji1 OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI IEUCTBHIA
[0 OCBOCHUIO, HHTEpPHpETallMM U NpeoOpa3OBaHUIO0  3HAHWMA, BHJbI
NESATEIBbHOCTH MO MOJYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHHUIO B Pa3JIMYHBIX
y4eOHbIX, a TakKe€ B pEAJbHbIX JKU3HEHHBIX cHUTyauusx. lIpenMerHbie
pe3yibTaThl MPEACTABICHBI IO TOAAM HU3yYEHHUS.

[IpeameTHbIe pe3yibTaThl OCBOEHUSA y4yeOHOro mpenmera «buonorus» B
10 knacce nOJXHBI OTPAKATE:

c(hOpPMHUPOBAHHOCTh 3HAHUN O MECT€ M POJU OUOJOTMH B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KAPTUHBI MUpa, B
NO3HAHWM 3aKOHOB TMPUPOJBI M pEHIeHuH MpodiieM palruoHAIbHOIO
IPUPOAOIONB30BaHUSA, O BKJIAJE POCCHUUCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHUCTEMOM OHOJOTMUYECKMX 3HAHUM, KOTOpash BKIIIOYAET:
OCHOBOIIOJIAralIye OUOJIOTUYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KIIETKA,



OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPHUH
(knmerouynast teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMocomHas
Teopust HaciencTBeHHocTd T. Moprana), yuenus (H. . BaBuiioBa — o nieHTpax
MHOTOOOpa3usi U  MPOUCXOXKJIECHHUS  KYJIbTYPHBIX  PAcTEHUM), 3aKOHBI
(emMHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTIEHUS, YUCTOThI FaMeT,
HE3aBUCUMOTO HacjemoBanus [. MeHaens, TOMOJOTMYECKUX pSJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. n. Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMU METOJIaMU HAY4YHOT'O IMO3HAHMSI, UCTIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHMCAHHME, WU3MEPEHHE,
HaOII0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT
U DYKapHOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pacTeHWH, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB H
CUCTEM  OpraHOB  pAaCTeHMH,  IKUBOTHBIX,  YEJIOBEKAa,  MPOIECCOB
KU3ZHENIEATCIbHOCTH, MPOTEKAIOIUX B OpraHU3Max pAaCTEHUM, >KUBOTHBIX U
YeJIOBeKa, OHMOJIOTMUECKHX TMPOILeCCOB: OOMEHa BelecTB (MeTaboiau3M),
IpEeBpaIllCeHUs PHEPTUHU, OpOKEHHUs, aBTOTPOPHOTO U TEeTepOTPOGHOTO THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHUHTE3a, MHUTO03a, Mei03a, TraMeTOreHesa,
AMOpHOreHe3a, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIVNBUYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T'€HOB,
reTepo3nca, CKYCCTBEHHOTO 0TOOPa;

yMEHHUE YCTAaHABIIMBATh B3aUMOCBS3M MEXIY OpPraHOMJAAMH KIETKU U UX
(GYHKIUSIMH, CTPOCHUEM KIJIETOK pPa3HBIX TKaHEH W HUX (PYHKIUSAMHU, MEXKITY
opraHaMd M CHCTEMaMH OpPTaHOB Y pPAaCTCHMid, >KMBOTHBIX M 4YEJIOBEKAa U UX
GYHKIUAMH, MEXKIY CHUCTEMaMU OpPraHOB M MX (DYHKIIUSMHU, MEXAY dTarnaMu
oOMEHa BENIeCTB, JTalamMd KJIETOYHOTO IMKJIAa ¢ SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTalaMu dMOPUOHAIBHOTO Pa3BUTHS, TE€HOTUIIOM U (DEHOTHUIIOM,
dbenoTunom u paxrTopamu cpeapl OOUTAHMUS,

YMEHUE BBISBIISATh OTIMYUTEIBHBIC PU3HAKY KUBBIX CUCTEM, B TOM YHUCJIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIMOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY [l JOKa3aTeIhCTBAa POJICTBA OPTraHU3MOB
Pa3HBIX CHCTEMATHUYECKUX TPYIIIL;

yMEHUE peliaTh OWOJOTUYECKHE 3a/Jaud, BBISBISATH MPUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKY UCCIENYEMbIMU OMOJIOTHYECKUMHU MPOIECCaMU U
SBJICHUSIMU, JIe7IaTh BBIBOJBI M TPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX
pE3yNbTaTOB;

yYMEHHUE BBITIOJIHATH J1a00OpaTOpHBbIE U MPaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, MPOBEPSITh HMX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, (popmMynupys 1ellb UCCIEIOBaHUs, aHATU3UPOBATH TOJYUYCHHbBIE
PE3yNbTAThI U JACNIaTh BHIBOIBI;

YMEHHUE Y4aCTBOBATh B Y4EOHO-UCCIIEOBATEIBCKOM paboTe Mo OMOJIOTHH,
AKOJIOTUU ¥ MEIUIIMHE, TPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIECTB, U
myOJMYHO  TMPEACTAaBIATh  TOJYYCHHBIE PE3yJbTaThl Ha  YUYCHUYECKUX
KOH(epeHIUsIX;

YMEHUE OILICHUBATh ATUYECKHUE ACTEKThl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OWOJIOTMM W MEIWIHHBI  (KJIOHUPOBAHHE, HCKYCCTBEHHOE



OIJIOAOTBOPEHHE, HAMPABIEHHOE U3MEHEHUE T€HOMAa U CO3/IaHU€ TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIISTh OCO3HAHHBIN BHIOOp Oyayiel mpoQecCuoHaTbHON
nesiTeIbHOCTM B oOjacT  OWMOJIOTMH,  MEAWIMHBI, OHMOTEXHOJOTHUH,
BETEPUHAPHUH, CEITBCKOI0 XO035SUCTBA, MUIIEBON MPOMBIILIEHHOCTH, YIIIyOJIsaTh
MO3HABATENIbHBI ~ HMHTEpPEC, HANpaBJIECHHBI Ha  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOIIEH MpodecCuu U MPOJIOJKEHHE OMOJIOrMYecKoro oOpa3oBaHus
B OpraHu3alMsIX CPEAHET0 MPOo(HEeCCUOHATBFHOTO U BBICIIETO0 00pa30BaHUsl.

[IpeameTHbIe pe3ysbTaThl OCBOEHHUSA y4yeOHOro mpenmera «buonorus» B
11 knacce NOJXHBI OTPAXKATH:

c(hOpPMHUPOBAHHOCTh 3HAHMI O MECT€ M pOJIM OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMHM COBPEMEHHOUN €CTECTBEHHO-HAyUYHOMH
KapTUHBI MHpA, B MO3HAHUMU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHYECKUX
npoOjiieM 4YeloBeuecTBa, a TakkKe B PEIICHUH BOMPOCOB PalMOHATBHOTO
IPUPOAOIONL30BaHUA, U B (GOPMHUPOBAHUU I[EHHOCTHOTO OTHOIICHUS K
npupoe, 00IIEeCTBY, YETOBEKY, O BKIIAJE POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-
OHMOJIOTOB B Pa3BUTHE OHMOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUW, KOTOpas BKIIOYACT
ompeJeeHUs] U MOHUMaHUE CYIIHOCTH OCHOBOIOJATAIONINX OHUOJOTHYECKUX
TEPMUHOB U TOHSTHM (B, dKOcHCTeMa, Ouocdepa), OMOIOTUYECKHE TEOPUU
(aBomonionHas teopuss Y. JlapBuHa, CHHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeeproBa — 0 MmyTsAX W HampapjieHUsX 3Bojtonuu, B.M.
Bepuasnckoro — o 6uocdepe), 3akoHbl (reHeTHYECKOTO paBHOBecHs Jxx. Xapau
u B. BaiinGepra, 3apossimeBoro cxoactsa K. M. bapa), npaBuna (Munumyma
1O. JIubuxa, 7KOIOrH4eCcKO MUPaMUJIbl SHEPTHH ), TUIOTE3bI (TUIIOTE3a «MUPa
PHK» V. I'mnGepta);

yMEHUE  BIAJeTh OCHOBHBIMU  METOJAaMU  HAyYHOTO  IIO3HAHMS,
UCIIOJIb3yeMbIMU B OHOJIOTHYECKUX HCCICIOBAHUSIX JKUBBIX OOBEKTOB U
AKOcUCTEeM (OmHCcaHue, U3MEpeHue, HaOIIoJeHue, IKCIEPUMEHT), CrocoOamu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOIE;

YMEHHUE BBIICTATh CYIIECTBEHHBIC NPHU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
KOCUCTEM U Ouochepsl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otoopa, AJUTONIATPUUYECKOTO u CUMIIATPUIECKOTO
BUI000pa30BaHus, BIUSHUS JBWKYIIUX CHJI OBOJIONUM HAa TeHOMOH]
MOMYJISIIAN, TPUCTIOCOOJICHHOCTH OPTraHrU3MOB K cpejie OOUTaHusl, YePeI0BaHUS
HAIPaBJICHUN JBOJIOIMHM, KPYroBOpOTa BEHIECTB U IIOTOKA OJHEPTUU B
HKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY MPOILIECCAMH HBOJIOIHUH,
JBYDKYIIUMH CHUJIAMU aHTPOINIOTE€HE3a, KOMIIOHEHTAMU Pa3JIMYHbIX SKOCUCTEM U
PUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTENbHBIC TPHU3HAKK  JKUBBIX  CHCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpejie OOMTaHMsI, aOMOTHYECCKUX U OMOTHYSCKHUX
KOMITOHEHTOB JKOCHCTEM, B3aMMOCBSI3€li OpPraHU3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE HCIOJb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY [l JOKa3aTeIhCTBAa POJICTBA OPTaHU3MOB
Pa3HBIX CHUCTEMATHYECKUX TPYMIN, B3aMMOCBSI3M OPraHU3MOB U  Cpebl
oOWTaHUS, €IWHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHCHHS
MHOT000pa3usi BUJOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJILI U
YeJIOBEUECTBA;



YMEHHE pemaTh OHOJOTHYECKHE 3a/ladyd, BBISABISATH MPHYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY HCCICAYEMbIMH OMOJOTHYECKHMMH TPOIECCaMH U
SBIICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3BI Ha OCHOBAaHUM IOJYYCHHBIX
pE3yIbTaTOB;

YMEHHE BBINIOJHATH JTAOOpaTOpHBIC U MPaKTUYECKHE PaOOTHI, COOIIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3BI, MPOBEPATh HX OKCIECPUMEHTATHHBIMU
cpencTBamMu, (GopMynHpys LeJdb HUCCICIOBAaHUS, aHAJIM3UPOBATH MOJTYYCHHBIC
PE3yNIbTaThI U JACNaTh BBIBOIBL;

YMEHHE y4acCTBOBATh B Y4EOHO-MCCIIEIOBATEIBCKOM paboTe 1Mo OMOJIOTHH,
HKOJIOTHMH U MEIUIIMHE, TPOBOANMON Ha 0a3e IIKOJIHHBIX HAyYHBIX OOIIECTB, U
nyOIMYHO  TPENCTaBIATh  IOJYYCHHBIE  PE3yNbTaThl HA  YYCHHUECKUX
KOH(EPEHITUSAX;

YMEHHE OIICHUBATh THUIIOTE3bI W TEOPUU O TPOHUCXOXKICHUH >KU3HH,
YeJIOBeKa M YEeJOBEUECKHMX pac, O NPUYMHAX, MOCJIEACTBUSX M CIOCO0ax
IpeIoTBpalleHHs T100aIbHBIX U3MEHEHUH B Orocdepe;

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel npodeccruoHaaIbHOM
NeSATEIbHOCTH B  OOJAcTH OWOJIOTHH, OKOJOTHH, MPUPOJIONOIB30BaHUS,
MEUIUHBI, OUOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITLCKOTO XO35ICTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIAyOJsTh  MO3HABATENbHBIM  HMHTEpEC,
HaAIpaBJICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIECH MPOQPECcCuu Hu
IPOJOJDKEHNE OMOJIOTMYECKOro O00pa3oBaHUs B OPraHMU3alUsAX CPEIHEro
npoeccuoHaIbHOTO u BBICIIIETO oOpa3zoBaHuUsl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIIACC
No HaumMmenoBaHue KoaudecTBOo yacoB
dueKkTpoHHbIe (LM (POBbLIE)
n/ pa3iejioB U TeEM KonTtpoJubHbie IIpakTn4yeckue
Bcero o0pa3oBaTejibHbIE PeCypPChI
n NporpaMmMsbI padoThI padoThI
1 buonorus kak Hayka 1
JKuBble cucTeMbl U UX
2 2 1
U3y4yeHue
3 buomnorus xinetku 2 0.5
Xumuueckas
4 10 1 1
OpraHu3aIus KJIETKUA
Ctpoenue u KLU
5 P Gyn g 5
KJIETKH
OOMeH BEIIECTB U
6 MIpEBpaIICHUE SHEPTUU 9 1
B KJIETKE
Hacnencreennas
7 uHpopManus u 9 0.5
peanu3zanus €€ B KIETKe
JKU3HEeHHBIN TUKIT
8 6 1
KJIETKH
CtpoeHue 1 KITHA
9 P Py 17 1 15
OpraHU3MOB
10 Pasmuoxenue u 8 1.5




pa3BUTHE OPraHU3MOB
I'eneruka — Hayka o
1 HAaCJIEACTBEHHOCTH 1 5 0.5
M3MEHYHBOCTH
OpraHU3MOB
2| reerenmonns 10 :
13 3aKOHOMEPHOCTH 6 |
M3MEHYHBOCTH
14 I'enernka yenoBeka 0.5
15 Cenexkuus OpraHu3MoB 4 1
buorexnonorus u
16 CUHTETHYECKas 4
ouoorus
17 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO
102 13

YACOB 110 [TPOTPAMME




11 KIIACC

Ne
n/
n

HauMmenoBanue
pa3aesioB U TeM
NporpamMMbl

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

3apoxkK/IeHNE U pa3BUTUE
3BOJIFOLIMOHHBIX
MPEJICTABICHUI B
Oonosoruu

MukposBomntonus u eé
pe3yJIbTaThI

14

MakposBonronus u eé
pE3yJIBTaTHI

[Ipoucxoxaenue u
pa3BUTHE KU3HU HA
3emie

15

1.5

[Ipoucxoxnenue
YEJI0BEKa —
AHTPOIIOI€HES

10

DKOJIOTHsl — HayKa O
B3aUMOOTHOIICHUAX
OpraHu3MOB U
HaJIOpraHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenoiu

0.5

OpranusMmsl 1 cpenia

1.5




oOuTaHus
DKOJI0TUA BUIOB U
8 . 9 0.5
TTOMYJISIIHIA
DKO0JIOTHs COOOIIECTB.
9 DKOJIOTUYECKHUE 12 0.5
CHUCTEMBI
10 buocdepa — rmobanpHas 6
JKOCHUCTEMA
1 YenoBek n 6
OKpY>Karolas cpea
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO
102 7.5

YACOB I10 ITPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

KoHnTpoabHbie

Bcero
padoThbI

IIpakTHYeckue
padoTbI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

buonorus kak KOMIJIEKCHAs
HayKa U KaK 49acCTb
COBPEMCHHOT'O O6H.[€CTBa

JKuBbIE CUCTEMEI U UX
CBOMCTBA

YpoBHEBas opraHuszanus
KHUBBIX CUCTEM

Hcropust OTKpBITUS U
W3Yy4YEHUS KIIETKHU.
Kiterounas reopus

Meroasl MOJNIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTrueckas padota
«3yueHne meTon0B
KJIETOYHOM OHoioruu
(xpomarorpadus,
anekTpodopes,
muddepeHIansHoe
nentpudyruposanue, [1LP)»

0.5




XUMHAYECKUH COCTAB KIETKU

MuHepanbHbIe BElleCTBa
KJIETKH, UX OHOJIOrn4ecKas
poib

Oprannueckue BeuiecTna
KJIETKH — OCJIKH.
JlaGopaTtopHnas pabota
«O6Hapyx)eHHne OeJIKOB ¢
MOMOIIbIO Ka4eCTBEHHBIX
peaKIuiDy

0.5

CBoiicTBa, KIaccupuKaus u
byHKIIMN OEIKOB

10

Oprannueckue BeniecTna
KJIETKH — YTJIE€BOJIbI

11

Oprannueckue BeniecTna
KIJICTKU — JIMIIUBI

12

HykienHoBbIe KHCTOTHI.
JHK u PHK. JlabopaTopHas
pabora «MccnenoBanue
HYKJ'IGI/IHOBBIX KHCJIOT,
BBIJACJICHHBIX U3 KJICTOK
pa3IMYHBIX OPTAHU3MOB)

0.5

13

Crpoenue u ¢pynkiuu ATO.
Apyrue
HyKJ1eo3uaTpudocaTs
(HTD)




14

CexBenupoanue JIHK.
MeTo 161 TeHOMUKH,
TPAHCKPHUIITOMUKH,
MPOTEOMUKH

15

Metobl CTPYKTYpHOM
Ounonorun

16

Turs! KIeToK.
[IpokapuoTryeckas KjaeTka

17

CrpoeHnue 3yKapuoTHYECKON
KyeTku. [IpakTaeckas
pabota «/3yueHue cBOicTB
KJIETOYHOM MeMOpaHbI»

0.5

18

IToBepXHOCTHBIN anmapar
KJIETKH

19

OnnomemMOpaHHbBIE
OpTaHOMIBI KJIETKH.
[TpakTrueckas pabora
«M3yuyenue 1BUKEHUSA
IIUTOIIA3MBI B
PACTUTENBHBIX KIETKAX»

0.5

20

[TonmyaBTOHOMHBIE
OpPTraHOM/IbI KJIETKU:
MHUTOXOH/IPHH, TUIACTH/IBL.
JlaGoparopHas paboTa
«HccnenoBanue niaazmMoamnsa
U JIeIUIa3MoJIn3a B

0.5




PaCTUTCIIBbHBIX KICTKAX»

21

HemeMOpaHHBIE OpraHOUIBI
KJIETKU

22

Crpoenue u GyHKIUH 1Ipa

23

CpaBHutenbHas
XapaKTePUCTHKA KICTOK
sykapuort. JlabopaTopHas
pabora «3yuenue cTpoeHus
KJICTOK Pa3IINIHBIX
OpPTaHU3MOBY

0.5

24

AccuMminus u
TVICCUMUITSALINST — JTBE
CTOpPOHBI MeTaboIn3Ma.
Tumnbl oOMeHa BelLecTB.
JlaGoparopHas paboTa
«3y4yeHne KaTaaTuTHYECKON
aKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMHIIa3bl WK
KaTasiasbl)»

25

DepMEHTaTUBHBIN XapaKTep
peaxkuii KJI€TOYHOIo
MeTabonu3ma.
JlaGopaTtopHnast pabota
«3yuenne
(dhepMEeHTaTUBHOTO
pacIIeIICeHHs] IEPOKCH 1A
BOJIOPOJia B PACTUTEIBHBIX U

0.5




JKNBOTHBIX KJICTKaXx»

26

Benku-akTuBaTopsl u OenKu-
HHTUOUTOPBI

27

ABTOTpO(DHBINA THIT 0OMEHa
BEILIECTB

28

dorocunres

10

29

XemocuHTe3. JJaboparopHas
pabota «CpaBHeHUE
nporeccoB poTocuHTE3a U
XEMOCHHTE3a»

0.5

10

30

AHa’poOHbBIE OPTaHU3MBI.
Bunsr 6posxenus.
JlaGoparopHas paboTa
«CpaBHEHHUE TTPOIIECCOB
OpOXKEHUS U JBIXaHUS

10

31

AdpoOHBIE OPraHU3MBI.
Oransl 3HEPreTHYECKOro
oOMeHa

11

32

OHeprusi MEMOPaHHOTO
rpaJleHTa MPOTOHOB.
Cunte3 AT®: pabota
poTOHHON AT®-cuHTa3bI

11

33

Peakiuu MaTpU4HOI O
CHHTC3a

11

34

Tpanckpunuus —
MaTpuuHblid cuHTe3 PHK

12




35

Tpancsmus u e€ sTarmbl

12

36

KoaupoBanue aMUHOKHUCIIOT.
Pons pubocom B GrocuHTe3e
Oenka

12

37

Opranuzanus reHoma y
IPOKAPUOT U IYKAPUOT

13

38

MonekyiapHbIe MEXaHU3MBI
AKCIIPECCUU TEHOB Yy
3YKapuoT

13

39

Bupycbel — HekiieTouHbIe
(GOpMBI KU3HU U
00JMraTHbIE Mapa3uThl.
[TpakTueckas pabora
«Co31aHue MOJIEN BUPYyCa»

0.5

13

40

Bupycusie 3a0oneBanus
YeJI0BEKa, )KUBOTHBIX,
pacTeHui

14

41

Hanorexnomornu B
OHMOJIOTHU U MEIULINHE

14

42

JKU3HEHHBIN UK KIETKA

14

43

Matpuunsnii cuntes JTHK

15

44

Xpomocomsl. JIlabopartopHas
pabota «3yuenue
XPOMOCOM Ha I'OTOBBIX
MUKpOTIpenaparax»»

0.5

15

45

Jlenenue KJIeTKH — MHUTO3

15




Tunsl kietok. Kapuokunes u
nuTokuHes. JlaboparopHas
pabota «Habmonenue

46 0.5 16
MUTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
Peryisinus :KM3HEHHOTO
47 g 16
LIUKJIA KJIETOK
48 OpranusM Kak €IMHOE 11eJ10€ 16
TkaHu pacTeHUH.
JlaboparopHas paboTa
49 PaTOPHE pab 0.5 17
«M3yueHue TkaHen
pacTeHumn»
TkaHU )KMBOTHBIX U
50 yesnoBeka. JJaboparopHast 0.5 17
pabota «/M3ydyeHue TkaHel ’
YKUBOTHBIX)»
Opranel. CucTeMbI OPraHoOB.
51 JlaGoparopHas paboTa 0.5 17
«M3yuenune opraHos '
LIBETKOBOT'O PaCTEHUS»
52 Onopa Tena opraHu3MoB 18
53 JIBrKeHne opraHn3mMoB 18
54 IIuranue opraHu3smMoB 18
IInutaHue MO3BOHOYHBIX
55 19

KHUBOTHBIX.




HI/IH_[eBapI/ITeJ'IBHaH cucrema
YCJI0BCKa

56 Jlprxanvue opraHu3MoB 19
BIXaHHUE ITO3BOHOYHBIX

57 A 19
SKUBOTHBIX U Y€JI0BEKA
Tpancmopt BemecTs

58 Panciop y 20
OpraHU3MOB
KpoBeHocHas cucrema

59 MO3BOHOYHBIX )KUBOTHBIX U 20
4eJI0BeKa

60 Boinenenue y opraHu3MoB 20

61 3amura y oOpraHu3MoB 21
NmMmMmyHHasg cucteMa

62 " 21
4eJ0BeKa
Pazapaxumocts n

63 b 21
peryisiuus y OpraHu3MOB
['ymopaiibHast perynsuus u

64 OHJOKpUHHAs CUCTEMA 22
’KUBOTHBIX U U€JI0BEKA
DdopMbI pa3zsMHOKEHUI

65 PMELP 20
OpraHU3MOB

66 [TomoBoe pazMHOKEHUE 22

67 Meiios 23
I'amerorenes. O0OpasoBaHue

68 P 0.5 23

" pa3BUTHUC NTOJIOBBIX KJICTOK.




JlaGopaTtopHnas pabota
«3y4enue crpoeHuHs
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTIpenaparax»

69

I/IH,I[I/IBI/I,Z[yaJ'II)HOG Pa3sBUTHUC
OpPraHu3MOB — OHTOI'CHE3

23

70

33.1(.]'[21,[[[(21 OpraHoB U TKaHEH
M3 3apOJAbIIICBLIX JIMCTKOB

24

71

Poct Pa3BUTHUC KUBOTHLIX.
JlaGopaTtopHnast pabora
«BpIsiBIICHHE TIPU3HAKOB
CXOJICTBA 3apO/IbIIIeH
MO3BOHOYHBIX KHBOTHBIX)

0.5

24

72

Pa3smMHOXeHME U pa3BUTHE
pacrenuii. JlaboparopHas
pabota «CTpoeHHe OpraHoB
Pa3MHOYKEHUs BBICIIUX
pacTeHumn»

0.5

24

73

HcTopust CTaHOBIEHUS U
Pa3BUTHSI TEHETUKHU KaK
HayK{

25

74

OCHOBHBIE TIOHATHS U
CHUMBOJIBI T€HETUKH.
JlaGoparopHas paboTa
«Ipozoduna kak 00BEKT
TCHETHYECKUX

0.5

25




HUCCIIENOBAHUN)

75

3aKOHOMEPHOCTH
HacJIeI0BaHMsI TPU3HAKOB.
MonorubpuaHoe
CKpel1BaHUE.
[TpakTuyeckas pabora
"N3y4yeHue pe3yapTaToB
MOHOTHOPUIAHOTO
CKpeIIMBaHUs Y 1p030(uiinl"

0.5

25

76

[{uTonoruyeckre OCHOBBI
MOHOTHOPUAHOTO
CKpEILMBAHUS

26

7

AHanusupyroniee
ckpemuBanue. Henonxoe
JOMUHHPOBAHUC

26

78

JurulpunHoe cKpenuBaHue.
[TpakTuueckas pabota
«M3yueHue pe3ynbpTaToB
JTUTHOPUTHOTO CKPEITUBAHUSI
y 1p030(hUITBI

0.5

26

79

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI
}II/IFI/I6pI/IJIHOFO CKpCUIMBaHUSA

27

80

CHCHHCHHOG HacJacJo0BaHUC
IMPU3HAKOB

27

81

XpOMOCOMHasI TEOPUS
HaCJICACTBCHHOCTHU

27




82

I'enetuka noma

28

83

I'enotui kak nenocTHas
cucreMa

28

84

I'eneTnueckuii KOHTPOJIb
pa3BUTHUS PaCTCHUH,
JKUBOTHBIX U YEJIOBEKa

28

85

M3MeHYMBOCTD IPU3HAKOB.
Bunsl n3smMenunBocTH

29

86

MoaudukanroHHas
M3MEHYUBOCTH

29

87

Bapuanmonsnslit psa u
BapHallMOHHAs KpUBasl.
JlaGoparopHas paboTa
«HccnenoBanne
3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON
n3MeH4nUBOCTH. [locTpoeHue
BapHallIOHHOTO psiJa U
BAapUALMOHHON KPUBOI»

0.5

29

88

I'emotunmueckas
M3MEHYNBOCTD.
KomMOunaTtuBHas
W3MEHYUBOCTD

30

89

Myranunonnas
U3MEHYHBOCTb.
[TpakTuyeckas pabora

0.5

30




«Myranuu y 1po3o¢uiisl (Ha
TOTOBBIX
MUKpoOIIpenaparax)»

90

3aKOHOMEPHOCTH
MYTalMOHHOTO Ipoliecca.
OnureHeTuka u
AMUTECHOMHKA

30

91

['eneTunka yenoBeka.
[TpakTrueckas pabota
«CocTaBieHue U aHAJIN3
POIOCIOBHOM»

0.5

31

92

MeToabl METUIIMHCKON
T€HETUKHU

31

93

3HadeHue MEIUITUHCKOH
T'CHCTUKH B
NpeaoTBPAICHNUN U JICHCHUU
FeHETHYECKHUX 3a00JIeBaHUM
YECJIOBCKA

31

94

OCHOBHBIC TTOHITHUS
cenekuuu. JlabopatopHas
pabota «/3ydueHue copToB
KYJIBTYPHBIX PaCTCHHH 1
MOPOJT JIOMAITHUX
JKUBOTHBIX)

0.5

32

95

MeTtoabl ceneKIIMOHHOM
pabotel. JJabopaTopHas

0.5

32




pabota «3yueHue MeTo10B
CEJICKIINH PAaCTeHHID»

96

JlocTrxeHus cenexkuuu
pacTeHuil U )KUBOTHBIX.
[TpakTrueckas pabota

«[IpuBHBKa pacTeHHII»

32

97

COXpaHCHI/IC, HU3YUCHUC U
HCIIOJIB30BaHHUC
TCHCTUYUCCKHUX PECYPCOB

33

98

BuorexHoMOTMs KaKk HayKa U
OTpacJb MPOU3BO/ICTBA.
[IpakTrueckas padboTa
«M3yueHne 0ObeKTOB
OMOTEXHOJIOTHM»

0.5

33

99

OcHOBHBIC HaITpaBJICHU
CHHTETHYCCKOM OMOJIOTHH

33

100

XpOMOCOMHAs U TeHHas
WHKEHEpUs

34

101

MenunHcKne
OHMOTEXHOJIOTHHU

34

102

PesepBHBIi ypOK.
[ToBTOpenwme, 0600IIEHNE,
cucTeMaTH3aIus 3HaHui

34

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

13.5




11 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

OBoJIIOLIMOHHAs Teopus Y.
JlapBuHa

JIBrKy1IHE CHIIBI
HBOJIIOLIMK BUJIOB 110 Y.

Hapsuny

Bbopr0a 3a cymecTBoBaHme,
€CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOp

dopMHpoOBaHHE
CUHTETUYECKON TEOpUHN
HBOJIIOLIAN

ransl 3BOJIFOIIHOHHOTO
MpoIiecca: MUKPOIBOJIOIIHS
1 MaKpOdBOJIFOITHUS

[Monmynsauus —
3JIEMEHTapHasi IMHHIIA
JIBOJTIOINH

3aKOH F€HETHUUYECKOT O
paBHoBecus Jx. Xapau, B.
Baitn6epra. Jlaboparopnas

0.5




pabota «BplsBieHHe
M3MEHYUBOCTHU y 0co0ei
OJIHOTO BHUJIa»

DOnemeHTapHbIe (HaKTOPHI
SBOJIIOIINH

DddexT ocHOBaTEIS.
OddexT OyTHUIIOYHOTO
TOPJIBIIIKA

10

Murpauuu. M3onsaumun
MO YJISALIAN:
reorpaduyeckas,
OHoJIoruyecKkas

11

EcrecTBennsbIit oT00p —
HaANPAaBISAOMUN (HaKToOp
ABOJIIOLIUN

12

[TonoBoit oT6Op

13

[Tpucnoco0aeHHOCTh
OpPraHU3MOB KaK pe3yiIbTaT
MHUKPOIBOJFOIHH.
JlaGopaTtopHnas pabota
«3yuenune apomopdo30B U
UANOAaNTaluN y
pacTeHU U )KUBOTHBIX)

0.5

14

ITpumepsl
MIPUCTIOCOOJICHUH y
OpPTraHU3MOB:

0.5




Mophosioruyeckue,
dbuznonorunyeckue,
OMOXHMUYCCKHUC,
MIOBEJICHUECKHE.
JlaGopaTtopHnast pabora
«[Ipucriocobnenus
OpPTaHU3MOB U UX
OTHOCHUTEIbHAs
1EJ1eCO000Pa3HOCTh)»

15

Bup, ero kpurepuu u
cTpyKTypa. JJabopaTopHast
pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTHUECKOMY
KPUTEPUIO»

0.5

16

CrpykTrypa Buzia

17

Bunoo6pasoBanue kax
pe3ynbTaT
MHUKPOIBOJIOIIH

18

CBs13b MUKPOIBOJIIOIIUU U
SIUAIEMUAOJIOTUU

19

MaxkposBonronus.
[TaneonTonornyeckre
METO/Ibl U3YUCHUS
SBOIIOIUU

20

Buoreorpaduueckue
METO/bI U3y4YEHUs




3BOJIFOIIUH

21

OMOPHOJIOTHIECKHE U
CPaBHHUTEJILHO-
MOp(]OIOTHYECKIE METOTbI
U3yYCHUS IBOJIOIHU

22

MonexyispHo-
reHeTHYEeCcKue,
OMOXHUMHUYECKUE U
MaTeMaTHYeCKUE METO b
U3y4EHHsI 3BOJIIOLIUU

23

OO61re 3aKOHOMEPHOCTH
SBOJTIOINH

24

AnanTuBHas paguaiysl.
HepaBHOMEpHOCTB TEMIIOB
IBOJIIOLIAN

25

HayuHnble runoressl
MIPOUCXOKICHUS KU3HU Ha
3emie

26

[onayunsie
IPECTaBICHUS O
3apOKICHUM KU3HU

27

OCHOBHEBIE ATAITBbI
HEOPraHUYEeCKOM
IBOJIFOINHN

28

I'unote3sl 3apOKACHUA
KU3HU

10




29

Uctopus 3emiin 1 MeTOABI
€€ U3y4YCHUSL.
JlaGopaTtopHnast pabora
«3y4yeHue u onucanue
MCKOITa€MbIX OCTAaTKOB
JIPEBHUX OPTraHU3MOB)

0.5

10

30

HauvanpHbIe Tams:
OPraHUYeCKON 3BOJIIOLUU

10

31

3BOJ'IIOI_II/I$I 9YKapuoT

11

32

OcHOBHBIE 3TaIIbI
9BOJIIOLIMU PACTUTEIBHOTO
mupa. [IpakTryeckas
pabora «M3yueHue
0COOEHHOCTEH CTPOCHMUS
pacTeHNUH pa3HbIX
OT/ICTIOBY

0.5

11

33

OCHOBHBIE >TaIlbI
SBOJIFOLAH KUBOTHOT'O
MUpa

11

34

DBOJIOIUS KUBOTHBIX.
[TpakTudeckas pabota
«M3ydenne ocobeHHOCTEH
CTPOCHUA ITO3BOHOYHBIX
JKUBOTHBIX)

0.5

12

35

PasButue xu3Hu Ha 3emiie
0 dpaM | MIepUoIaM

12




36

MaccoBble BBIMUpaHUS —
9KOJIOTUYECKHUE KPU3UCHI
IPOILLIOro

12

37

CoBpeMeHHBbIH
9KOJIOTMYECKHM KpU3HC,
€ro 0COOEHHOCTH

13

38

COBpeMeHHaﬂ CHUCTCMa
OpPraHu4cCKoOro Mmupa

13

39

OCHOBHBIE
CHCTEMATUYECKUE I'PYIIIIEI
OpraHU3MOB

13

40

AHTpOII0JIOTHS — HayKa O
YeJI0BEKe

14

41

PazButne npeacrasnenuit o
IIPOUCXOXKICHUN YeIIOBEKa

14

42

MecTo denoBeka B cCTEMe
OpPTaHUYECKOTO MHpA.
JlaGopaTtopHast pabota
«M3ydenne ocobeHHOCTEH
CTPOCHUSI CKeJleTa
YeJIOBEKa, CBA3AHHBIX C
MPSIMOXOKIICHHEM)

0.5

14

43

JIBrOKyIre CHIIbI
aHTPOIIOTeHE3a

15

44

CoOoTHOIIEHHE
OHOJIOTUYECKUX U

15




COIMaJIBHBIX (baKTOPOB B
AHTPOIIOI'CHE3C

OcCHOBHBIE cTaanun

45 15
aHTPOIIOTeHe3a
ITaneoreneruka u

46 16
NaJICOTEHOMUKA
OBOJIIOLUS COBPEMEHHOTO

47 P 16
YenoBeKa
YenoBeueckue pachl.

43 [IpakTuyeckas pabora 0.5 16
«M3y4eHne 3K0JIOrMIeCKUX ’
ajanTanui 4eJIOBEKa)
MexaucuuIuIMHapHbIe

49 P 17
METO/IbI aHTPOTIOJIOTHH
3apoxieHue U pa3BUTHE

50 P P 17
HKOJIOTUH
Mertozasl SKOJIOTHH.
JlaGopartopHas paboTa

51 «M3yuenune MeToa0B 0.5 17
HKOJIOTHYECKUX
UCCIIEIOBAHUI

57 3Ha4yeHne 3KOJIOTMYECKUX 18
3HAHUH [T YyeloBeKa

53 Dkonorudeckue GpakTopsl 18
AbuoTtnueckue (GpaxkTopsl.

54 daxcrop 0.5 18

CBeT KaK dKOJIOTUYECKUI




daktop. JlaboparopHas
pabora «BpIsBiIeHUE
MPHUCTIOCOOICHHIA
OpPTaHU3MOB K BIIHSHHUIO
CBETa»

55

AbuoTtndeckue (HaKTopsl.
Temmeparypa kak
IKOJIOTHYECKUH (aKTOP.
JlaGopaTtopHnast pabota
«BbIsiBIEHUE
MIPUCTIOCOOICHUI
OpPTaHU3MOB K BIIHSIHHIO
TEMIEPATYpPhI»

0.5

19

56

AOuoTtuyeckue (HaKTopsl.
Braxxnocts kak
HKOJIOTHUECKUH (PaKTop.
JlaGoparopHas paboTa
«AHaTOMUYECKHE
O0COOEHHOCTH pacTeHH U3
pa3HbIX MECT OOUTAHUS»

0.5

19

57

Cpenbl oOuTaHus
OpraHU3MOB

19

58

buonorunueckue PUTMBI

20

59

Kuznennsie popmbl
OpraHU3MOB

20

60

buotnueckue gakTops

20




61

3HaueHue OMOTHYECKUX
B3aUMOJICUCTBUHN I
CyILIECTBOBaHUS
OpraHU3MOB B CpeJie
oOHUTaHus

21

62

DKOJIOTHYECKHUE
XapaKTEePUCTUKU
MOMYJISIUN

21

63

OcHoBHbIE TIOKa3aTeNn
MOMYJISILIK: YUCIICHHOCTD,
MJIOTHOCTh, BO3pACTHAS U
[10JIOBasi CTPYKTypa

21

64

OcHoBHBIE NIOKa3aTENN
HOIYJISILIMK: POKIAEMOCTb,
IPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIUU

22

65

Okosorudeckas CTpyKTypa
HOMYJISALUH

22

66

JluHaMuKa MOIyJISIuu U €€
perymsnus

22

67

Kpussle pocra
YUCJICHHOCTH IMONYJISLHH.
KpuBble BbDKMBaHUSA

23

68

DKoJOornyecKas Huma
Buja. JlaboparopHas
pabota «IIpucmocobaeHws

0.5

23




CEeMsIH pacTEeHUM K
pacceneHuIo»

Bun xak cucrema

69 . 23
MOMYJISIIIUMA
3aKOHOMEPHOCTHU

70 MOBEICHUS U MUTPALINI 24
YKUBOTHBIX
Co001ecTBO OpraHu3MoB

71 24
— OHoIEeHO3
DKocucremMa Kak OTKpbITast

72 P 24
cucreMa
Kpyrosopor BemiectB u

73 IIOTOK HEPIUU B 25
IKOCUCTEME
OcHOBHBIE TIOKa3aTeIH

74 25
HKOCHUCTEMBI

75 DKOJIOTUYECKHE MUPAMUJIbI 25
N3meHenus coob1iecTB —

76 26
CYKIIECCUH
[TpupoHbIE SKOCHCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK. 26
DKOCUCTEMBI MOPEHN U
OKEaHOB
[TpupoHbIE SKOCHUCTEMBI.

78 DKOCHUCTEMBI TYH/Ip, JIECOB, 26

CTEIeu, MyCThIHb




79

AHTpOHOFeHHBIe
9KOCUCTEMBI

27

80

Ypb60o3KOCHCTEMBI.
[TpakTuyeckas padora
«M3ydeHue u onrcaHue
YPOOIKOCUCTEMBI

0.5

27

81

3aKOHOMEPHOCTH
(dhopMHpPOBaHUS OCHOBHBIX
B3auMOJICUCTBUH
OpPraHU3MOB B IKOCHUCTEMAX

27

82

MexaHn3Mbl BO3EHCTBUS
3arpsi3HEHUI pa3HbIX TUIIOB
Ha cyOOpraHU3MEHHOM,
OpPraHU3MEHHOM,
HOMYJISIIUOHHOM U
HKOCUCTEMHOM YPOBHSIX

28

83

buochepa —
oO1iernaneTapHas
o0ostouka 3emiu

28

84

VYuenue B. 1.
Bepnazackoro o 6uochepe

28

85

3aKOHOMEPHOCTH
CylIecTBOBaHMs OHocepbl

29

86

KpyroBopoTsl BeliecTs u
OMOTEOXMMHUYECKUE TTUKITBI

29

87

30HaATBLHOCTH OHOChEPHI.

29




OcHoBHBIE OMOMBI CYyIIN

88

YcroitunBocTh 6Hocheps

30

89

DKOJIOTUYECKHE KPU3HCHI U
UX TIPUYUHBI

30

90

Bo3neiicTBue yenoBeka Ha
ouochepy

30

91

AHTpPONOTreHHOE
BO3JIEMCTBHUE Ha
pPacCTUTENbHBINA U
JKUBOTHBIN MUD

31

92

OxpaHna npuposl

31

93

OCHOBHBIE IPUHIIUTIBI
YCTOMYHBOTO Pa3BUTHUSA
4eJI0BEYEeCTBA U MPUPO/IBI

31

94

PanuonansHOE
MIPUPOJIOTIONL30BAHUE H
COXpaHCHHE
OHOJIOTHYECKOTO
pa3zHooOpazus 3eMiun

32

95

O00011EeHME 10 TEME
«MuKpO3BOIIIOLIUA U €€
pe3yJIbTaThD)

32

96

O00011EeHME 10 TEME
«MakposBoJironus 1 €€
pe3yIbTaThI»

32

97

O00011EeHME 110 TEME

33




«Hponcxo;xz[eHHe u

Pa3BUTHC )KU3HU HA 3emue»

98

O000111eHME 110 TEME
«ITpoucxoxenune

YCJIOBCKA — aHTPOIIOTCHE3»

33

99

O000611IeH1E 10 TEME
«DKOJIOTHSI — HayKa O
B3aUMOOTHOIIEHUAX
OpPraHUu3MOB»

33

100

O060011IEHIE IO TEME
«OpraHu3Msl 1 cpeja
oOuTaHus»

34

101

O00011eHNE 110 TEME
«OKOJIOTHSI BUZIOB U
MO YJILIAI

34

102

O00011eHNE 110 TEME
«buocpdepa — rnodanpHas
HKOCHUCTEMA»

34

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

102

7.5




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHUSA

Konx nposepsiemoro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUsI OCHOBHOI 00pa30BaTeIbHOI
NMPOrpamMMbl cpeHero 001ero 0o6pa3oBaHus

CdhopMupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HayK, B (POpMUPOBaHUHU
COBPEMEHHOW €CTECTBEHHOHAyYHOW KAapTHHBI MHpa, B TO3HAHUHM 3aKOHOB NPUPOABI M PEHICHUH
KU3HEHHO BaXXHBIX COLMAIBHO-ITHYECKUX, SKOHOMUYECKUX, IKOJOTHUYECKUX MPOOJIeM YeIoBEYecTBa, a
TaK)Ke B PEIICHUH BOIPOCOB PALMOHAIBHOTO IPUPOAONOIH30BaHUS, B (OPMHPOBAHUU IIEHHOCTHOTO
OTHOIICHHS K MPUPO/Ie, OOIIECTBY, YEIOBEKY; O BKJIa/le POCCUHCKUX U 3apyOeKHBIX yUEHBIX — OMOJIOTOB B
pa3BHUTHE OMOJIOTHU

Bnanenune cucreMoil 3HaHUI 00 OCHOBHBIX MCTOHdaX HAYYHOI'0O TIIO3HAHHUA, HUCIHOJb3YCMBIX B
OMOJIOTUYECKUX HCCICAOBAHUAX XHUBBIX OOBEKTOB M DKOCHCTEM (OHI/ICEIHI/IG, HU3MCPCHUEC, TIPOBCACHUC
Ha6ﬂIo,[[eHHI>i); croco0amMu BBISIBJICHUS U OLICHKHU aHTPOIIOTCHHBIX W3MEHEHHUH B npupoze.

YMeHue BbIABUTATh THUIIOTE3bI, MPOBEPATH UX SKCIICPUMCHTAJIBHBIMU CPCACTBAMH, Q)OPMYHI/Ipy}I ciab
HCCIICAOBAaHN, AHAJIM3UPOBATDH ITOJYUCHHBIC PE3YJIbTATBI U ACJIATh BHIBO/IBI.

BrisiBrieHHE 3aBUCHMOCTH MCKAY UCCICAYECMbIMU BCIIMYMHAMU, 00BsICHEHHUE MOJIYYCHHBIX PE3YJIbTATOB U
(l)OpMYJIHpOBaHI/IC BBIBOIOB C MCITIOJIb30BAHUCM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB

YMeHue BIaneTh CHUCTEMOW OWOJOTMYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIMOJIATaroIIIe
OMOJIOrNYecKre TEPMHUHBI M TIOHSTHsI (3KH3Hb, KJIETKa, TKaHb, OpTraH, OPraHM3M, BUJ, MOIMYJISIIUS, SKOCUCTEMA,
OuorieHo3, Ouocdepa; MeTadoIM3M, TOMEOCTa3, KICTOUHBII MUMMYHHUTET, OMOCHHTE3 Oenka, OUOIMOIMMEpHI,
JUCKPETHOCTD, caMOperyJIsiLus, CaMOBOCIIPOU3BENICHUE, HACJE/ICTBEHHOCTb, M3MEHYHUBOCTb,
SHEPro3aBUCHMOCTb, POCT U Pa3BUTHE);

Ounosnorudeckne Teopuu: kietodyHas Tteopus T. IlIBamna, M. Ilneiimena, P. BupxoBa; kiIOHaJIBHO-
cenektuBHOro ummynurera II. Opnux, U.M. MeunukoBa, XpoMOCOMHasi T€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apopiieBoro cxoacrsa K. bapa, 3Bomtonmonnas teopus Y. JlapBuHa, cUHTETHYECKAs
TEOpHsI SBOJIONMHU, Teopus aHTponorenesa Y. Jlapsuna; teopust Ouoreonenoza B.H. Cykauépa; yuenue




H.U. BaBunoBa o 1eHTpax MHOrooOpasus M MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHuil, yuenue A.H.
CeBep1ioBa 0 MyTSAX U HAINIPaBJICHUSX dBoJoNNH, yueHue B.W. BepHaackoro — o 6uocdepe);

3aKOHBI (€AMHOO0Opa3usi MOTOMKOB TIIE€PBOTO IOKOJECHMSA, PACHICTTICHUS IPHU3HAKOB, HE3aBUCHUMOTO
HacyeoBaHus npu3HakoB ['. MeHens; clenaeHHoro HacieJ0BaHusI IPU3HAKOB U HApYIIEHUsI CLIETIIICHUS
resoB T. Moprana;, roMOJOTMYECKMX psJOB B HAacleICTBEHHOM wusMeHunBocth H.M. Basunosa;
reHeTudyeckoro pasHoBecust JIx. Xapau u B. Baitnbepra; 3apopasimieBoro cxoactsa K. boapa;
onoreHeTnueckui 3akoH J. ['exkerns, ®@. Mrosuiepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBuia (MuanMyMa FO. JInOuxa, SK0IOTH4ecKoi MupaMuabl Ynucell, OMOMAacChl M SHEPTHH);

runotes3sl (koarepBatHoii A.W. Omapuna, nepBuuHoro OynsoHa JDx. Xompeitna, mukpochep C. Pokca,
puboszuma T. Yek)

YMeHue pemiatb NOUCKOBBIE OMOJOTHYECKUE 3a/1a4H; BBISBISTh MPUYMHHO-CIEICTBEHHBIC CBSI3U MEXKIY
UCCTeTyeMbIMH OMOIIOTHUECKMMH OOBEKTaMU, MPOLIECCAaMH U SBICHHUSIMU; JeNaTh BBIBOJBI U MPOTHO3BI HA
OCHOBaHHH TIOJTYYEHHBIX PE3yIbTaTOB;

COCTaBJISITh TEHOTUIMYECKHE CXEMbl CKPEUIMBAHUS IS pa3HbIX TUIIOB HACIEIOBAHUS TPU3HAKOB Y
OpPraHU3MOB, COCTABJISATH CXEMbI MEPEHOCa BEUIECTB M DHEPrHU B dKOcHCTeMax (LIeMH MUTAHUS, MHILIEBbIE
CEeTH)

YMeHue ycraHaBiIMBaTh B3aWMOCBSI3M MEXKAY CTPOE€HHMEM U (YHKIUSMHU: OPraHOUIOB, KJIETOK Pa3HBIX
TKaHeW, opraHaMi U CHUCTEMaMHU OpPraHOB y pacTEHUH, )KUBOTHBIX M YEJIOBEKa; MEXIy 3TanaMu oOMeHa
BEIIECTB; ATAllaMU KJIETOYHOI'O IUKJA M XU3HEHHBIX IUKJIOB OPraHMW3MOB; 3TalaMd AMOpPHOHAIBLHOTO
pa3BUTHSA; TEHOTHUNOM M (eHoTUroM, (eHOTHNoM H (aKTopaMHu Cpeasl OOUTaHUS; IpolieccaMu
SBOJIIOLIMM;  ABMXKYIIMMHM CHJIAMHU  QHTPOINOIreHe3a; KOMIIOHEHTAMU Pa3JIMYHBIX OKOCUCTEM U
MPUCTIOCOOTICHUSIMHI K HUIM OpraHU3MOB

YMeHue BBIICNATH CYIIeCTBEHHBIE TPU3HAKHU:

CTPOCHHS BHPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB,
BUJIOB, OMOTEOIIEHO30B, PKOCUCTEM U OuOCdepbl; CTPOCHHUsS OPraHOB M CUCTEM OpPraHOB PACTEHUH,
KUBOTHBIX, YEJIOBEKA; TMPOIECCOB IKUZHEICATCILHOCTH, TMPOTEKAOIIUX B OpraHu3Max pacTeHUH,
KUBOTHBIX M YEJIOBEKa; OMOJIOTMYECKUX TPOIECCOB: OOMeHa BemiecTB (MeTabonm3M), uHpopMauu 1




MpeBpaleHusl YHePruu, OpOKEeHHUs, aBTOTPO(HOT0 M reTepoTpoHOr0 THIIOB MUTAHHS, (OTOCHHTE3a U
XeMOCHHTE3a, MHTO03a, MeHo03a, TramMeroreHe3a, SMOpHOreHe3a, MOCTAIMOPHOHAIBLHOTO Pa3BUTHA,
pPa3MHOXXEHHUS, WHIMBUIYaJIbHOIO pAa3BUTHS OpraHu3Ma (OHTOI€HE3a), B3aUMOJICHCTBUS TI'EHOB,
rereposrca; ACWCTBUH HCKYCCTBEHHOTO OTOOpa, CTaOMIIM3MPYIOMIETO, IBMXKYILETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpa; aJUIONaTPHUUECKOr0 U CUMIIATPUUYECKOTO BHI000PA30BaHMUS; BIUAHUS IBUKYIIAX
CWJI 3BOJIOUMU Ha TEeHO(OHJA MOMYJALUUU; IMPUCHOCOOJEHHOCTH OpPraHU3MOB K cpele oOuTaHus,
YyepeI0BAHMsI HAaIlpaBJICHUH HBOJIIOLIMN; KPYTOBOPOTA BEUIECTB U TOTOKA SHEPTUU B DKOCHCTEMAX

ChopMupoBaHHOCTh YMEHHS BBIICISTH CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT H
9yKapuoT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHM3MOB, BHJOB, OHMOTE€OIIEHO30B U SKOCHCTEM;
OCOOCHHOCTH TMPOLIECCOB OOMEHAa BEUIECTB U MPEBpAIICHHUs HHEPrUU B KIETKe, (OTOCHHTE3a,
IJIACTUYECKOTO M SHEPreTHYecKoro 0OMeHa, XeMOCHHTE3a, MUT03a, ME03a, OII0I0TBOPEHUS], Pa3BUTUS
U Pa3MHOXKEHHUS, WHAWBHAYyAIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), OOphObI 3a CyllecTBOBaHUE,
€CTECTBEHHOT0 0TOOpa, BUA000pa30BaHus, IPUCIIOCOOIEHHOCTH OPTaHU3MOB K Cpe/ie OOUTaHUS, BIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIIOT€HHBIX M3MEHEHHI B 3KOCHCTEMAaX CBOEH MECTHOCTH, KpPyroBOpOTa
BEIIECTB U MPEBPAIIEHUS SDHEPTUH B Onochepe

VMeHnue ucmnonab30BaTh COOTBECTCTBYIOIIME ApPryMCHTEI, 6I/IOJ'IOFI/I‘-I€CKYIO TECPMHUHOJIOTUIO U CHUMBOJIMKY
AJId 10Ka3aTCJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTCMATHUYCCKUX I'PYIII; B3aUMOCBA3U OPraHU3MOB U
Cpc€abl 06I/IT3HI/I$I; CANMHCTBA YCJIOBCUCCKHUX pac, HCO6XO}II/IMOCTI/I 340POBOTO 06pa3a KU3HH, COXpPaHCHHA
pa3Hoo6pa3HsI BHUJI0B U DKOCUCTEM KaK YCJIOBHA COCYIICCTBOBAHUA MMPHUPOABI 1 YEJIOBECUCCTBA

YMmenue KPUTHYCCKHN OLCHHUBATH I/IH(I)OpMaI_II/IIO OMOJIOTHYECKOTO COACPIKaHUA; HUHTCPHPCTUPOBATH
OTUYCCKHUEC  ACIICKTbl COBPCMCHHBIX HCCIEIOBaHUN B 6I/IOJ'IOTI/II/I, MCIUIINHCE, OMOTEXHOJIOT nu,
paccMaTpuBaTh r100aJIbHBIE DKOJIOTMYECKHIE HpO6JICMBI COBpPCMCHHOCTH, (I)OpMI/IpOBaTL IO OTHOIICHHIO K
HUM CO6CTBCHHYIO ITO3HUIIHNTIO




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D I10 BUOJIOTUHN

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

buosnorns xak HayKa. JKuBBIe cCHUCTEMBI U UX HN3YUCHUEC

1.1

CoBpemeHHast OMOJIOTUSI — KOMILJIEKCHAsl Hayka. buojornueckre Hayku U U3ydaemble UMU Tpobiembl. DyHaaMeHTa bHbIE,
MPUKIIAIHBIE U TIOUCKOBBIE HAYYHBIE UCCIIEI0BAHUS B OMOJIOTHH.

3HaueHue OMOJIOTUU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAaydHOH KapTuHbl mupa. [Ipodeccuu, cBs3aHHBIE C
Ouosnorueil. 3HayeHHe OWOJOTHMM B TMPAKTUYECKOM JESITENBHOCTH YEJIOBEKa: MEAMIIMHE, CEeIbCKOM XO3SHCTBE,
MPOMBINIJICHHOCTH, OXPaHe MPUPOIbI

1.2

KuBpie cucTteMbl Kak TpeaMeT uzydeHus Ouonoruu. CBOWCTBA JKUBBIX CHCTEM: €IWHCTBO XMMHYECKOTO COCTaBa,
JUCKPETHOCTh M LEJIOCTHOCTh, CJOXHOCTh HW  YHOPSAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOPTraHU3ALUs,
CaMOBOCHPOU3BEICHUE, PA3/IPAXKUMOCTh, K3MEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aluu >KUBbIX CUCTEM: MOJICKYJISIPHBIN, KIE€TOUYHbIA, TKAHEBBINA, OPraHU3MEHHbIN, MOMYISIHOHHO-BUI0BOM,
HKOCUCTEMHBII (OuoreoneHotuyeckuii), Ouocdepnbiil. Ilponeccsl, mpoucxonsdmme B KUBbIX cucremMax. OCHOBHBIE
MIpU3HAKY XUBOTO. JKM3Hb Kak (popma CyIecCTBOBAHHS MaTEPUH

1.3

MeTtoapl OMOJIOrnYecKoi HayKH. Ha6J’IIOI[eHI/Ie, HU3MCPCHUEC, SKCICPHUMCHT, CHUCTCMATU3AllUA, MCTaaHAJINU3. Ilonsatue o
3aBHUCUMON M HE3aBHCHUMOI HepeMeHHOﬁ. HJ'IaHI/IpOBaHI/IC OKCIICPUMCHTA. IloctanoBka u IIpOBEpPKa THUIIOTES. HyneBa;I
runore3a. lloHsaTue BBI60pKI/I u eé AOCTOBCPHOCTD. Pa36poc B OHMOJIOrMYECKHX JaHHBbIX. OI_IeHKa AOCTOBCPHOCTU
IMOJIYYCHHBIX PC3YJIbTATOB. HpI/I‘-II/IHBI HCKaAKCHUS PC3YJIbTATOB SKCIICPUMCHTA. IloHsTHE CTAaTUCTUYECKOIO TECTa

Knerka kak Onosioruyeckasi CicreMa

2.1

Knetka — cTpykTypHO-GYyHKIIMOHATIbHAS eQUHUIA KkuBoro. Mcropus oTkpeiTus kieTku. Padoter P. 'yka, A. JleBeHryka.
Knerounas teopus (T. llIBann, M. Ulneitnen, P. BupxoB). OCHOBHBIE MOJ0KEHHS] COBPEMEHHON KJIETOUHOW TEOPUH.
MeTo1bI MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOTHH: MUKPOCKOIUS, XpoMaTorpadus, s3nekTpodopes, METO] MEYEHBIX aTOMOB,
mubdepeHanpHoe HeHTpUPYrupoBaHue, KyIbTHBUPOBAHUE KIETOK

2.2

XUMHUYECKUIA COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMHKPOdJIEMEHThl. Bosia u €€ poJib Kak pacTBOPHUTENA, pEarcHTa,
y4acTUe B CTPYKTYPUPOBAHHUM KJIETKHU, TEIJIOPETyIauuyu. MUHepanbHble BEIECTBA KIETKH, UX OHoiorudeckas poib. Poib




KaTHOHOB U aHUOHOB B KJIETKE.

Buonornveckue monmumepsl. benku. AMUHOKHCIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBoil Monekynbl. [lepBuunas
CTpYyKTypa OemKka, MenTHaHas CBsi3b. BropuyHas, TpeTuyHasi, YeTBEpTUYHAS CTPYKTYphl. [leHaryparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKITMN OSITKOB.

VYrneBoasl. MoHOcCaxapupl, AWCaXapHbl, OJMrocaxapuabl W moducaxapuabl. OOmUMil MmiaaH CTpoeHUs U (PHU3HKO-
XUMHUYECKHE CBOMCTBA YIJIeBOAOB. buonornueckue GyHKIUU yIriIeBOAOB.

Jlummael. TuppodunbsHO-rHApodoOHbIe cBolicTBa. Knaccudukanms munumos. Tpurmuuepuns, ¢Gochomunuabl, BOCKH,
crepounipl. buonorndeckue ¢pyHkuuu aunuaoB. OOmme CBOWCTBA OMOIOTHYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO03aMBIKAHUIO, TIOJIYIIPOHHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. Ctpoenue nyknennoBbix kucior. Hykneorunapl. [IpuHIIMI KOMITZIEMEHTApHOCTH.
[Tpasmiio Yapradda. Crpykrypa JIHK — nBoitHas crimpanb. Mecronaxoxaenue u ouonorudeckue Gpyaknuu JJHK. Bumbt
PHK. ®ynknun PHK B kietke.

Crpoenune wmonekynsl AT®. Makpospruueckue cBsizu B Mojekyine AT®. buonornueckune ¢yukauu ATO.
BoccTraHoBneHHbIe IEPEHOCUUKH, UX (yHKIMH B KileTke. CekBeHupoBanue JJHK.

CrpykrypHast Ouosiorusi: OMoXxuMuyeckue M OHOopU3NYECKHE HUCCIIEIOBAHMSI COCTaBa M IMPOCTPAHCTBEHHOW CTPYKTYPhI
OHOMOJIEKYI

2.3

Tumbl KJIETOK: yKapruoTHYEcKask U MpokapruoThuueckasi. CTpyKTypHO-(pyHKIMOHAIbHbIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTuueckoi kietku. Kierounas crenka O6aktepuil U apxeil. OCOOEHHOCTH CTPOEHUS reTepoTpodHON U
aBTOTPOGHON MPOKAPUOTUYECKUX KJIETOK. MEeCTO U poJib MPOKAapUOT B OUOIIEHO3aX.

Crpoenrie u (QYHKIMOHMPOBAHUE HYKapHOTHUecKoW kieTku. [lnmasmarnyeckas memOpana (ruiazmanemma). CTpykTypa
IUIa3MaTH4ecKoil MeMOpaHbl. TpaHCIOpT BeIIECTB uepe3 IUIa3MaTHYecKylo MeMOpaHy: mnaccuBHBI (auddysus,
oOneruénHast quddy3us), aKTUBHbIN (IEpPBUYHBIN U BTOPUYHBINA aKTUBHBIM TpaHcnopt). [lonynpoHuiaeMocTb MeMOpaHsbl.
Pabora HaTpmii-kamueBoro Hacoca. DHIOLMUTO3: MHUHOIMTO3, (aromuro3. Jk3ouuto3. Kierouynas crenka. CTpykrypa u
(GYHKLINU KIETOYHOU CTEHKH PacTEeHH, TPHOOB.

[Murornasma. Ilurozons. Llurockener. [IBmwkenue nuromnasmbl. OpraHounasl kieTkud. OnHOMeMOpaHHbBIE OpPraHOUIbI
KJIeTkH: sHaomazMaTuueckas cetb (OIIC), ammapar [onbaku, JAM30COMBI, UX CTpoeHHE M (YHKIMH. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHouzioB KieTku. CTpoeHue rpanyssipHoro petukyiayma. CHHTE3 pacTBOPHMBIX OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. ['nmankuii (arpanynspHblif) sHporazMatHdeckuil perukynyMm. CekperopHas (QyHKIHMs amnmapara




I'onpxu. Tpancnopr BewecTs B kineTke. Bakyonu pacturenbHbIx ki1eToK. Knerounsrii cok. Typrop.

IToryaBTOHOMHBIE OPTaHOU/IbI KIIETKU: MUTOXOHIPUH, TUIACTU/BI.

Crpoenrie U (QpyHKIIMM MUTOXOHAPHHA W miactui. llepBuuHble, BTOPUYHBIE U CIIOKHBIC IIACTUBI (POTOCHHTEIUPYIOIIUX
AYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEUKOIIACTHI BBICIIMX PACTCHUN.

HememOpannbsie opranouasl kietku CrpoeHne W QYHKIUM HEMEMOpPAaHHBIX OpPraHOUIOB KJIETKH. PuOOCOMBI.
MukpodunameHTbl. Mpimeynble KIeTKH. MukpoTpyooukn. Knerounsrii nentp. CTpoeHHWE W ABHKCHHE >KTYTHKOB W
pecHuuek. MukpoTpy0O0ouKy 1uToIIIa3Mel. LleHTprons.

SAnpo. O6onouka siapa, XpOMaTHH, KapuoIiazMma, SIPBIIIKH, UX CTPOCHHE W (YHKUIUHU. SInepHBbId OCNKOBBIM MaTpHKC.
[TpocTpaHCTBEHHOE PACcIOIOKEHNE XPOMOCOM B HHTEp(a3HOM sizipe. besku XpoMaTuHa — TMCTOHBI.

Knerounsle BkiitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT (pPaCTUTENbHOM, )KUBOTHOW, TPUOHOM)

AccuMUISAIMS U JUCCUMUJISIIUS — JIBE CTOPOHBI MeTaboiau3Ma. Tumbl oOMeHa BEeUIeCTB: aBTOTPOQHBIA U reTepOTPOQHBII.
VYuactue kuciaoposna B OOMEHHBIX Ipoleccax. JHepreTuueckoe odecriedeHue kiueTku: npespamieane AT® B oOMeHHBIX
nporeccax. depMEeHTATUBHBIN XapakTep peakuuil kieToyHoro meradbonusma. depMeHThl, MX CTpPOEHHE, CBONCTBA M
mexaHu3M geiictBus. KodepmenTsl. OTinums (epMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-akTUBaTOphl U
OEIKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX PEAKIMH OT Pa3IMYHbIX (aKTOPOB.

[lepBuYHBI CHHTE3 OpraHMYECKUX BemlecTB B kieTke. DorocuHTe3. Ponb XiopomiacToB B mpoliecce (OTOCHHTE3A.
CgeroBas u TemHoBas (a3bl. [IpogykTuBHOCTE (hoTOCHHTE3a. BiusHue pazauuHbIX (aKTOPOB HA CKOPOCTh (POTOCHHTE3A.
3HavyeHue pOoToCUHTE3A.

24 XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTpUQHUUUpYIOIIME  OakTepuu,  Kelle300aKTepuH,
cepoOakTepuu, BOAOPOAHbIE OakTepuH. 3HAYCHUE XEMOCHUHTE3a.
AnaspoOHble opranus3Mbl. Bunel Opoxkenus. IIpoaykTel OpokKeHHS W HX HCIIOJIB30BAaHHE YEIIOBEKOM. AHa’pOOHbBIE
MHUKPOOPIaHU3MBbl KaK 0OBEKThl OMOTEXHOJIOTMH U BO30YIUTENN O0Ie3HEH.
AdpoOHBIE OpraHu3Mbl. JTambl dHepreTndeckoro obOmena. [loaroroBurenbHbIN dTan. [nMukonmu3 — OeCKUCIOPOAHOE
PaCLICTUIEHUE TTFOKO3BI.
Buonornyeckoe oxkucieHHe, WM KIETOYHOE JbIxaHue. Posib MUTOXOHApUH B Ipoleccax OMOJIOIMYECKOro OKHCIICHUS.
[uknmnueckue peakuuu. OxuciaurenbHoe GocopmnupoBanue. [Ipeumymiectsa aspobHOro mytu oOMeHa BEIIECTB Iepes
aHadpOoOHBIM. D(PPEKTUBHOCTH HIHEPTETHIECKOr0 0OMEeHa

2.5 Peakuun MarpuyHoro cuHresa. lIpMHIMI KOMIUIEMEHTApHOCTM B pPEAKUUAX MATPUYHOrO CHHTe3a. Peanmmsanus




HaclieICTBeHHON nHpopmarmu. ['eHeTnyeckuit KoJ, ero cBoiicta. Tpanckpunuus — marpuunbiid cunte3 PHK. ITpunimmnst
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIIENIBHOCTb, ACUMMETPUYHOCTh. TpaHcmsiumss U e€ 3rambl. Ydactue
tpancnoptabix PHK B OuocunTese Oenka. YcioBust Ouocunresa Oenka. KomupoBanue amuHokucioT. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranuzanys reHoma y IMpOKapuoT U 3yKapuoT. Perynsnus akTUBHOCTM T€HOB y IpokapuoT. I'mmote3a onepona (.
Kako0, JK. Mano). Perymnsius 0OMEeHHBIX TIPOIECCOB B KileTKe. KiieTouHbIi ToMeocTas.

Bupycel — HeksleToUHbIE (POPMBI )KU3HU U O0IUTAaTHBIE Mapa3uThl. CTpOEHHUE MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB,
Oakteprogaros.

BupycHsble 3a0601eBanus yenoBeka, xKUBOTHbIX, pacreHuil. CIINJI, COVID-19, counanbHble 1 MEAUIMHCKHUE TPOOIIEMBI

Knerounslii nuki, ero nepuosl U peryisauus. Marepdasza u Muto3. OcoOEHHOCTH MPOLECCOB, MPOTEKAOLINX B HHTEp(ase.
[ToaroroBka kieTku K JesneHuto. IIpecuHTeTHYECKMH (IOCTMMTOTHYECKHH), CHUHTETMYECKHMH W IOCTCHUHTETHYECKUil
(MPEeMHUTOTUYECKHI ) TIEPHOJIBI HHTEP(a3bI.

Matpuunsiii cunre3 JJHK — perumxamms. IIpuanmns! permkanuu JIHK: koMIuieMeHTapHOCTB, MMOITYKOHCEPBATHBHBIN
CUHTE3, aHTUNapayienbHoCcTh. Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomeps! U Teromepasa.

2.6 XPpOMOCOMHBIN HA0Op KJIETKH — KapHOTHIL. JIUTMIONIHBIN 1 rarion b Habopbl XpOMOCOM. I OMOIOTHYHBIE XPOMOCOMBI.
[Tost0BBIE XPOMOCOMBI.
Jenenne knetkn — muto3. CTaguu MUTO3a U NPOUCXOSAIINE B HUX Npouecchl. Tunel MuTo3a. KaproknHeE3 U LIUTOKUHES.
buonorndeckoe 3HaueHne MuTO3a. Perymsuus MUTOTHYECKOTO IMKJIA KJIeTKH. lIporpamMmmupyemas kieTo4yHas rubenp —
arornTo3s.
@DyHKIIMOHAIbHAS TEHOMHKA

3 Opranusm kak OHOJIOTHYECKasi CUCTEMa

OOHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPIaHU3Mbl U MHOTOTKaHEBBIE OPTaHU3MBI.
@opMbl pa3MHOXKEHHMs OpPraHU3MOB: Oecrojioe (BKJIIOYAsh BEreTaTHBHOE) U IMOJIOBOE. Buabl 0ecroioro pa3MHOMKEHUS:

31 MOYKOBaHUE, CIIOPYJIALMS, (hparMeHTalus, KIOHUPOBaHHE.

[TomoBoe pasmuoxeHnue. IlonoBble kneTku, miau ramersl. Meio3. Craagum Meiosa. IloBeneHune XpoMocoM B MeHoO3e.
Kpoccunrosep. buosornueckuii cMmpici Meiio3a M TMOJOBOrO Ipouecca. Melo3 M €ro MecTO B JKU3HEHHOM IUKIIE
OpraHU3MOB.




[IpenzaponpimieBoe pa3BuTHe. ['amMeTorenes y kuBoTHbIX. [lonoBeie xene3pl. OOpa3oBaHKWE U Pa3BUTHE TOJOBBIX KJIETOK.
Crnepmartorere3 u ooreHe3. CTpoeHHE TMOJNOBBIX KJIETOK. OIUIONOTBOpPEHHWE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX.
Crioco0bI OIUIOIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTenorenes.

WuuBHyanbHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Ctagun sMOpruoreHesa >KUBOTHBIX (Ha mpuMepe Jsryku). IpoGienue.
Tumbr gpobsierHns. OcoOEHHOCTH POOJIEHHSI MICKOIUTAIOMINX. 3apO/IbIIIEBbIC JIUCTKU (TaCTPyJISIus). 3aKiaJKa OpraHoB U
TKaHEell M3 3apoJbIIIEBbIX JUCTKOB. B3anMHOE BiMsSHHE yacTell pa3BHUBAIOLIETOCs 3apojbliia (3MOpHOHATIbHAST MHAYKLMSA).
3akyaaKa riaHa CTPOSHHS )KUBOTHOTO KaK Pe3yJIbTaT HePApXUUECKUX B3aMMOJCHCTBHIA TeHOB. BiusHue Ha aMOproHaIbHOE
pa3BUTHE Pa3INYHBIX (PAKTOPOB OKPYKAIOLLIEH Cpebl.

Poct u pasutne xuBoTHBIX. [TocTamMOproHanpHBIN Tiepuo. [IpsMoe u Henpsimoe pa3Butue. PasButre ¢ Meramopho3om y
0ECIO3BOHOYHBIX M II03BOHOYHBIX JKMBOTHBIX. buHOJIOTMYECKOE 3HAuY€HUWE MPSAMOr0 M HENpPSAMOIO pa3BUTHUS, HUX
pacnpocTpaHeHue B Ipupojae. Tumbl pocta >KUBOTHBIX. (DaKTOpbl peryiasluu pocTa XUBOTHBIX M uenoBeka. Craauu
[IOCTAMOPHUOHAJIBHOTO Pa3BUTHS Y )KUBOTHBIX U yesoBeka. [lepuoasl oHTOreHesa yenoBeka.

PasmHoxkenue u pazsutue pacreHuil. 'amerodur u ciopoput. Meiio3 B KU3HEHHOM LIMKIIEe pacTeHuid. OOpazoBaHue crop B
npoiecce Meio3a. ['amerorenes y pactenuii. OIUIOAOTBOPEHUE UM Pa3BUTHE PACTHUTENIBHBIX OPraHU3MOB. JIBoitHOE
OIIOJIOTBOPEHUE y IIBETKOBBIX pacTeHuil. OOpa3oBaHME M pa3BUTHE CEMEHHM. MeXaHU3Mbl PEryslUU OHTOreHe3a y
pacTEeHU U KUBOTHBIX

3.2

I/ICTOpI/I}I CTAHOBJICHUA U Pa3BUTUA IT'CHCTUKH KaK HAYKH. OCHOBHBIC T'€HETUUECKHE MMOHSATHS M CHUMBOJIBL. ['OMOJIOTHYHEIS
XPOMOCOMBI, AJUICJIBHBIC TCHBI, AJIBTCPHATUBHBIC IIPU3HAKU, JOMUHAHTHBIA U peHeCCHBHLIﬁ IIpHU3HAK, T'OMO3UTI0TA,
reTepo3uroTra, 4YucTas JIMHUA, FI/I6pI/I,[[BI, T'CHOTHII, (1)CHOTI/IH. OcHoBHbBIE METOJAblI TCHCTUKM: 1"PI6pPII[OJ'IOl"PI‘ICCKPII>i,
LII/ITOHOFI/I‘-IGCKI/Iﬁ, MOHCKYHHPHO-FCHCTI/I‘-ICCKI/Iﬁ
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Monorubpuanoe ckpemuBanue. [leporit 3axkoH MeHens — 3aK0OH eIMHO00pa3usi THOPUIOB MepBoro nmokoyieHus. [Ipasuio
noMuHHUpoBaHMs. Bropoit 3akoH MeHenst — 3akoH pacuierieHus: npusHakoB. L{utonornueckne 0oCHOBbI MOHOTHOPUAHOTO
cKpemuBaHus. [ unore3a 4MCTOTHI FaMeT.

AHanuzupytoliee ckpeuuBanue. [IpomMexxyTouHbI XapakTep HacleloBaHusA. PacrienyieHue NpU3HAKOB NMPU HEMOJIHOM
JIOMUHUPOBAaHUH.

Jurubpunnoe ckpemurpanue. Tpetuil 3akoH MeHzenss — 3aKOH HEe3aBHUCHMOI'0 Hacjel0BaHus NMpu3HakoB. Lluronoruueckue
OCHOBBI IUTHOPHUIHOTO CKPELIBAHHUS.

CueruieHHOe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuersieHHOe HacjlaeI0BaHUE TEHOB, HAPYIICHUE CIETIICHUS




MEXy FeHaMu. XpOMOCOMHAasl TEOPHsI HACJIEICTBEHHOCTHU.

['eneruka mona. XpOMOCOMHBIM MEXaHHU3M OINpEAENeHUs IMoja. AyTOCOMBI M IOJIOBbIE XPOMOCOMBI. ['OoMOramMeTHelii 1
reTeporaMeTHBIN MoJl. I'eHeTnueckast CTpyKTypa MOoJI0BBIX XpoMocoM. HacnenoBanue npu3HakoB, CHEIJIEHHBIX € IIOJIOM.
I'enorunn kak wnenoctHas cucrema. llnelorponuss — MHOKECTBEHHOE JEUCTBUE TeHA. MHOXECTBEHHBIN aJUICIU3M.
BsaumoneiictBue HeayuienbHbIX TeHOB. KommiementapHocts. Onucras. [lonuMepus
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BzaumopeiictBue reHoTMma W cpeasl npu  GopmupoBaHuu (peHotuna. 3meHunBOCTh mpu3HakoB. KauecTBeHHbIE U
KOJIMUECTBEHHBIE MTPU3HAKU. BUIbI N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJICACTBEHHASI.

Momudukanionnas u3MeHYUBOCTh. Ponb cpenpl B (popmMupoBaHMHM MOIU(PHUKAIMOHHON H3MeH4YMBOCcTH. Hopma peakimun
npu3Haka. Bapuanuonnslii psa u BapuaimonHas kpusasi (B. Moranncen). CoiicTBa MO (UKAIIMOHHOM N3MEHYUBOCTH.
['eHoTHIIMYecKass W3MEHYMBOCTh. (CBOWCTBA TE€HOTHIMYECKOW WM3MEHYMBOCTU. BUABI T€HOTUNHYECKOH W3MEHUYHBOCTU:
KOMOMHATHBHAs, MyTal[MOHHASI.

KomOunaruBHas 13MeHYMBOCTh. Meii03 U MOJIOBOM MPOIecC — OCHOBA KOMOMHATUBHON M3MEHUYMBOCTH. POl KOMOMHATHBHON
W3MEHYMBOCTHU B CO3/IaHMH T€HETUYECKOTO pa3HOO0pasusl B Ipeesiax OJHOTO BH/IA.

MytanoHHas '3MEHUYUBOCTh. Buibl MyTalMii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CTIOHTAaHHBIE U UHAYLIMPOBAHHBIE MYTALIU.
Snepuble M nMromnazMaTuueckue Myrtanud. ComMaTMdyeckue W TOJOBble MyTalMu. lIpuyvHBI BO3HMKHOBEHHMS] MYyTallUi.
MytareHbl U1 UX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTALMOHHOIO Mpolecca. 3aKOH TOMOJIOTMYECKHUX PSJOB B
HacyencTBeHHol n3menunBoctu (H.M. Bapunon). BuesinepHast ©13MEHUYHBOCTh M HACTIEICTBEHHOCTD

3.5

Kaprnorun demoBeka. MexayHapoaHas mIporpaMma MCCIEIOBAaHUsS TI'€HOMa 4YelnoBeKa. MeToasl W3y4eHUs T'€HETHKU
YyeJloBeKa: TE€HEAJOTMYEeCKUil, ONM3HEeNOBbIN, LUTOT€HETUYECKUM, MOMYISIIMOHHO-CTATUCTUYECKUM, MOJIEKYISIPHO-
reHeTndecknid. COBpeMEHHOE OIPEIEIIEHHE T€HOTUIA: TOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIPOBAHUE, B TOM YHCIIE C
nomoinbio [11[P-ananu3a. HacnencrBennsie 3a00ieBaHus YenoBeKa. [ eHHBIE M XpOMOCOMHBIE 00JIe3HU ueoBeKka. bone3sHu
C HACJEJICTBEHHOM Iperpacroio)KeHHOCThI0. 3HAYeHHE MEIWIUHCKOW TEeHeTHKH B MPEeJOTBpAllleHUH U JIEYEHUHU
reHeTUYeCKUX 3a0oeBanmii yeaoBeka. CTBOJIOBBIE KIETKU

3.6

JloMecTukanus U cenekuysl. 3apoKIeHUE CeNeKIMU U JoMecTukanuu. Yuenne H.M. BaBuioBa o 1ieHTpax MIPOMCXOXKAECHUS U
MHOroo0pasusi KyJabTypHbIX pacTeHHd. Ponb cenekiy B CO31aHMM COPTOB PAacTeHHH M MmopoA *HMBOTHBIX. Copt, mopona,
ITaMM. 3aKOH TOMOJIOTMYECKUX PSIIOB B HaclleACTBEHHON n3MmeHunBoctH H.M. BaBmiioBa, ero 3HadeHue JUisl CEIEKIMOHHON
paboTHI.

Metoapl celneKIMOHHONH paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIM M MHIMBUAYAJTbHBIA. OTanbl KOMOMHAIIMOHHOMN




cenekuuy. VcnpITanue npou3BOAMTENEH 10 MOTOMCTBY. OTOOp MO reHOTHITY ¢ TIOMOIIBIO OIEHKH (DEHOTUIIA TOTOMCTBA U
0TOOp 1O TeHOTHUITY ¢ ToMoIIbio aHanu3a JIHK.

HckyccTBEHHBI MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PajnanoHHBIH U XUMUYECKUI MyTareHe3 Kak MCTOYHHMK
MyTallid y KyJbTypHBIX ()OpM OpraHu3MoB. VICIoyib30BaHHE T€HOMHOTO PENAaKTUPOBAHHS W METOJIOB PEKOMOMHAHTHBIX
JHK s monydeHuss uCXOAHOr0 MaTtepualia sl CEJIEKIUH.

[Nonmy4enue nmomuruionsioB. BuyTpuBumoBas ruOpuau3anus. bimskopoacTBeHHOe cKpelyBanue, Wi nHOpuauHT. HepoacreenHoe
CKpelMBaHue, WM ayTOpuauHT. I erepo3uc u ero npuunHeL. Vcronb3oBanue rerepo3uca B ceekimu. OtnanéHHas ruOpuu3anysi.
I[Ipeononenne Hecruroyst MEXBHIOBBIX THOPUAOB. JIOCTIKEHHS CENEKIMN PACTEHUI U YKUBOTHBIX

3.7

OOBEKThI, UCHONb3yeMble B OMOTEXHOJOIMH, — KJIETOUHBIE U TKAHEBbIE KYJIbTYpbl, MUKPOOPIaHU3MBI, UX XapaKTEPUCTHKA.
TpanuionHast OMOTEXHOIOTUs: Xj1eboneueHre, Noay4eHNe KUCIOMOJIOYHBIX IPOIYKTOB, BUHOAEINE. MUKPOOHOIOrHYecKuit
cuHTe3. OOBEKTHI MUKpOOHONOrHYeckux TexHojorui. IlpousBoacTBo Oenka, aMUHOKUCIOT M BUTaMUHOB. VMICKyccTBEHHOE
OILIOI0TBOpeHHE. PEKOHCTPYKIMS SMLIEKIETOK U KIIOHUPOBaHUE KUBOTHBIX. METO/ TpaHCIUIAaHTALUH Sep KIIETOK.
XpoMocoMHasi M TeHHas WHKeHepus. VICKyCCTBEHHBIH CHHTE3 TeHa U KOHCTpyupoBaHHe pekomMOuHaHTHbIX JIHK.
JlocTikeHUsT U TMEepCIeKTUBBl XPOMOCOMHOM M Te€HHOM WH)XXeHepuu. MenunuHckue OuorexHonoruu. lcnosiab3oBaHue
CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/Ie OpraHnu4eCcKoro Mmupa

4.1

buonorugeckoe pa3H006pa31/Ie OpTraHHU3MOB. COBpeMeHHaH CUCTCMa OpPraHUYCCKOro MHpa. HpI/IHLII/IHBI KJIaCCI/I(I)I/IKaLH/II/I
OpTraHHUu3MOB. OCHOBHBIC CHCTEMAaTHUYCCKHE T'pyHIibl OpTaHHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUBHCACATCIIBHOCTU OAHOKJICTOYHBIX OPraHU3MOB. BaKTepI/II/I, apxen, OAHOKIICTOYHBIC FpI/I6BI,
OIHOKJICTOYHBIC BOAOPOCIH, APYTHUC NPOTUCTHI. KononnannHeie OpTraHHU3MBI. I[BI/I)KCHI/IC OOHOKJICTOYHBIX OpPTraHU3MOB:
aMé6OI/IIlHOC, KTYTHUKOBOC, PCCHHUYHOC. 3aH_II/ITa Y OJHOKJICTOYHBIX OpPraHHU3MOB. Pa3)1pa)KI/IMOCTL Y OAHOKJICTOYHBIX
OpTaHHU3MOB. Takcucel

4.2

MHorokiieTounsle pacTeHus. B3anMOcCBs3p 4acTed MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl U CHUCTEMBI OPraHOB
MHOTOKJIETOYHOrO opranu3Ma. OpraHum3m Kak efauHoe nenoe. TkaHu pacTeHui. Tumbsl pacTUTENBHBIX TKaHEH:
oOpa3oBaTenbHas, IOKPOBHAas, MPOBOAsAIIAsA, OCHOBHas, MexaHuueckas. OcoOeHHocTH cTpoeHus, GYHKIUH U
pacnoJIOKEHUsI TKAHEN B OpraHax pacTeHUMN

4.3

BereratuBHble U reHepaTtuBHbIE OpraHbl pacTeHui. DyHKIMK opraHoB U cucteM opraHoB. Kapkac pacrenuil. J[BuxeHue




MHOT'OKJICTOYHBIX PAaCTEHUW: TPONM3Mbl M HAacTHM. [loriomieHue BOJBI, YIVIEKMCIOIO ra3a M MHMHEPAJIbHBIX BELIECTB
pacrenusimu. Jlpixanue pactenuid. Juddysus ra3oB depe3 MOBEPXHOCTh KIETKH. TpaHCHOPTHBIE CHCTEMBI PAacTEHH.
Boiaenenue y pacteHuil. 3amuTa y MHOTOKIETOUHBIX pacTeHui. Kyrukyna. CpeacrBa acCUBHOM U XMMUYECKOM 3alUTHI.
DOUTOHLIUBI.

PazgpaxxumocTs M perymsinus y OpraHusMoB. Pa3ipaXuMOCTb M peryiisiliis Y MHOTOKJIETOYHBIX pacTeHHil. PocTtoBble
BEILIECTBA U UX 3HAYECHUE

4.5

MHOTOKIETOYHbIC XKUBOTHBIC. B3aMOCBS3b yacTeit MHOTOKJIETOUYHOI'O OopraHus3ma. TKaHI/I, Opradbl U CHCTEMbI OpPraHOB
MHOT'OKJICTOYHOI'O OpraHu3ma. OpraHI/I3M Kak eauHoe 1enoe. I'omeocrtas. TkaHu KUBOTHBIX M YelOBeKa. THUMBI )KUBOTHBIX
TKaHEH: onuTCialibHasa, COCAWHUTCIIbHAA, MbIIICYHAA, HCPBHAA. Ocob0eHHOCTH CTPOCHHUA, q)YHKI_II/Iﬁ H PACIIOJIOXKCHUA
TKaHEH B OpraHax >XMBOTHBIX W YCJIOBCKaA

4.6

Opranbel U CUCTEMBI OPraHOB XUBOTHbIX. DYHKIMM OpPraHoB M cucreM opraHoB. Omopa Tena opraHu3mMoB. CKeneTbl
OJIHOKJIETOYHBIX 1 MHOTOKJIETOUYHBIX )KUBOTHBIX. HapyxHbIli 1 BHyTpeHHU ckeneT. CTpOEHUE U TUIIBI COEIMHEHUS KOCTEH.
JIBuKeHre MHOTOKJIETOUHBIX KUBOTHBIX. [IuTaHue XMBOTHBIX. [IuTaHNE MO3BOHOYHBIX JKUBOTHBIX. J|pIXaHUE UBOTHBIX.
Koxnoe npixanue. XKabepHoe u 1ErouHoe AbIXaHUE.

JIpixaHue TIO3BOHOYHBIX JKMBOTHBIX. OBOJIOIMOHHOE YCIOKHEHUE CTPOEHUS JETKUX I103BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHas cucTeMa yelnoBeKa. MeXaHu3M BEHTWIALMU JIETKUX y NTHUILl U MJIEKONMMUTaloIuX. TpaHCHOPT BELIECTB y
opranu3MoB. TpaHcnopT BeliecTB y )kMBOTHBIX. KpoBeHOCHas cucreMa u e€ opranbl. KpoBeHOCHas cuctemMa 03BOHOUYHBIX
KUBOTHBIX. Kpyru kpoBooOpareHusi. DBOJIOLMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX
KUBOTHBIX. Bblienenue y opranusmoB. Beijenenne y uBoTHbIX. CokpaTUTeNnbHble Bakyosnnd. Opransl BoiaeneHus. CBsi3b
MOJIOCTU Tejla C KPOBEHOCHON M BBIIECTUTENbHOM cHcTeMaMH. BbigeneHue y MO3BOHOYHBIX JKMBOTHBIX. 3allluTa y
MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M1 UX TIPOM3BOHBIE.

Pa3npaxxuMoCTh M perymsiiuus y Opranu3mMoB. Pa3ipakxuMocTh y OHOKJIETOUHBIX OpraHu3MoB. Takcuchl. PazapaxkuMocts u
perynsuus y MHOTOKJIETOUHBIX pacTeHuil. PocToBble BeliecTBa U X 3HAUYEHUE.

HepBHast cuctema u peduieKTOpHas peryisuus y MHOTOKJIETOYHBIX >KMBOTHBIX. HepBHas cucrema u €€ OTHENBI.
OBOJIIOIMOHHOE YCIOKHEHHE CTPOEHUSI HEPBHON CUCTEMBI Y )KMBOTHBIX.

Pa3zpaborka anroputmMoB u mnporpamm i 3¢deKTUBHOW (DYHKIHMOHAIBHON aHHOTAlMM T€HOMOB, TPAaHCKPUIITOMOB,
IPOTEOMOB, META00JIOMOB MUKPOOPT'aHU3MOB, PACTEHUI, )KMBOTHBIX U YEJIOBEKA




OpFaHI/I3M YCJIOBEKA U €10 3J0POBLEE

5.1

Opransl U cucTeMbl OpraHoB 4enoBeka. OTIeNnbl rOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediekc u peduektopHas
nyra. be3dycnoBHble u ycnoBHble pediekchl. ['ymMopanbHas peryiasuusi U SHIOKPUHHAs CHUCTeMa >KMBOTHBIX U YelIOBEKa.
JKene3bl SHIOKPUHHOM CUCTEMbl U MX TOPMOHBI. JleiicTBHE TOPMOHOB. B3auMOCBSI3b HEPBHOM M HHJOKPUHHOM CHUCTEM.
['unoranamo-runoduszapuas cucrema. Peduexc u peduexkropnas nyra. bezycinoBHbie U ycnoBHbIE pedIieKChl

5.2

3amuTa opraiusma ot OosnesHell. MiMmmyHHas cucrema denoBeka. KiueTouHblit M ryMOpajibHbIM UMMYHHUTET. BpoxkaEHHBIN,
npuoOpeTéHublii cnenmduyecknii MMMyHHTET. Teopust KIOHaIBHO-cenekTuBHOro mMMmyHnuteta (I1.0pmux, ®.M.bepner,
C.ToneraBa). BocnanurenbHble OTBEThl OpPraHu3MoB. Poib BpOXIEHHONO HMMYHUTETa B Pa3BUTHUM CUCTEMHBIX
3a00J1€BaHUN

5.3

KpoBenocHas cuctema u e€ opransl. Cepjlie, KPOBEHOCHBIE cOCYy/Ibl U KpoBb. Kpyru kpoBooOpamienus. Pabora cepaua u eé
perynsuus
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pixanue uenoBeka. [uddys3us ra3oB uepe3 NOBEPXHOCTh KJIETKU. JlpIxaTenbHas cuctema uernoBeka. [lpixaTenbHas
NOBEPXHOCTh. Perynsanus npixanus. J{pixaTenbHble 00bEMbI

5.5

[TumeBaputenbHass  cuctema  yenoBeka. OTxaensl  NUIIEBAPUTENBHOTO  TpakTa.  [lumieBapuTenbHblE — KeNe3bl.
BHYyTpHUITONOCTHOE M BHYTPHUKIIETOYHOE MUILEBAPEHHE

5.6

[ToxpoBsl M ux mpousBoaHble. Opranbl BoiAeneHus. Ilouku. CtpoeHune u QyHKIMOHUpOBaHHE HedpoHa. PuibTparus,
CeKpelusi 1 00paTHOe BCaChblBaHUE KaK MEXaHU3MbI paboThl OpraHoB BeliesnieHusi. OOpa3oBaHNe MOUH Yy YeJIOBeKa

5.7

I[BI/I)KCHI/IG yeJIoBeKa: MbIIeuHas cucTteMma. CKelIeTHBIC MBbIIIIBI 1 KX pa60Ta. CTpOCHI/Ie U TUIBI COEIMHEHUS KOCTEH

Teopus sBomonnu. Pazsutre )Knu3HU Ha 3eMie

6.1

OpomonronHass teopust Y. JlapsuHa. [Ipeanochuiku BO3HUKHOBEHHS NapBHUHU3MA. JKU3Hb W HaydHas JeATelbHOCTH Y.
[apBuHa.

JBwxymme cuisl 3Bosronuu BU0B 1o Y. JlapBuHy (BhICOKas HHTEHCUBHOCTh Pa3MHOKEHUSI OPTaHU3MOB, HACIIECTBEHHAS
W3MEHYHBOCTH, 00pH0a 3a CYIIECTBOBAHNE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cunrernueckor Teopuu sBomonnu (CTI). Hewrpanshas Teopus s3Bomoru. CoBpeMeHHasi YBOIOIMOHHAS
Ouosorus. 3HaueHHEe HBOJIOLMOHHON TEOPUH B JOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpa

6.2

[Tonynsammst Kak dieMeHTapHas eauHuia 3Bojionuu. CoBpeMEHHBIE METOABl OIEHKH TE€HETHYECKOTO pa3zHOooOpazus u




CTPYKTYpbl momynauuid. V3MmeHeHue TeHO(pOHAA MOMYJISAIUM KaK 3JIEMEHTapHOE SBOJIOIHOHHOE SBJICHUE. 3aKOH
reHerudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

DnemeHTapHbIe (AKTOPHI (ABMKYIIME CHIIBI) IBOIIONHHA. MyTallMOHHBIH Tiporiecc. KomOMHAaTUBHAS N3MEHYMBOCTD. J[peiid
TeHOB — CIy4aiiHble HEHANpPaBJICHHBIE W3MEHEHHs YacTOT ayuleNiedl B momyssuusx. O¢¢ekT ocHoBaTens. Murparu.
W3onsnus monynsuuii: reorpadudeckas (IpocTpaHCTBEHHAs), OMoJornuecKas (pernpoyKTUBHAs).

EcrectBeHHblil 0TOOp — HampaBisgoomuid  Qaktop sBoouud. DOpMbI  €CTECTBEHHOIO OTOOpa:  JIBMIKYILUH,
CTaOMIIM3HUPYIOUIHA, pa3pbiBatoniid (Au3pynTuBHBIN). [TonoBoit oTOOp.

[Tprcnoco0IeHHOCTh OPraHW3MOB KaK pe3yJbTaT MHKPOIBONIONWHU. BO3HHUKHOBEHHE NPHUCTIOCOOJIEHUI Y OpPraHU3MOB.
Apomopdo3sl n mamoamantanuu. [Ipumepsl mpucnocoOneHnit y opraHu3mMoB. OTHOCHTENBHOCTh HPUCHOCOOICHHOCTH
OpraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpa3oBanne Kak pe3ylbTaT MHKPOIBOMIONMU. M30msmus — kimroueBoil (axrop
BU000pazoBanus. Ilyth ® cmocoObl  BHUI000Opa3oBaHUWs: ayuionmarpudeckoe (reorpaduueckoe), CHUMIATPUICCKOES
(9KOJIOTHYECKOE), «XMTHOBEHHOE» (TONUILTIONIN3alus, TiOpuan3anus). JuTeIbHOCTh 3BOTIOIMOHHBIX TPOLECCOB.
Mexanu3msbl GopMHUpOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb sBomronMoHHON Omosornu B pa3pabOTKe HAYYHBIX METOJIOB COXpAaHEHHs OuopazHooOpasus. MUKpO3BOIOLUSA U
KOABOJIIOLIMS Mapa3uTOB U UX X03s€B. MexaHn3mbl (OpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIOCOOBI OOPBLOBI
Hel

6.3

Mertonbl u3ydeHus: MakposBostouuu. IlaneoHronmormueckue MeToJbl U3ydeHHs HBoitonuu. Ilepexoanbsie ¢Gopmbl U
(dutoreHeTUYECKHe psiJibl OPraHU3MOB.

Buoreorpadpuyeckne Meroasl wu3ydeHus oHBomtonuu. CpaBHeHue (iaopsl U (ayHbl MaTepUKOB U OCTPOBOB.
Buoreorpaduyeckue odnacti 3emin. BUbI-93HIEMUKN U PETUKTHI.

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(HOIOTHYECKUE METOAbl H3YYEHHUS DHBOJIOLNUHU. [ eHeTHYecKue MeXaHHU3MbI
IBOJIFOLIMY OHTOTEHE3a U MOSABJIEHUS IBOJIOLNOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHbl. Py1uMeHTapHbIe
OpraHbl M aTaBU3Mbl. MOJEKYISIpHO-TE€HETHUECKUE, OMOXUMHUYECKUE U MaTeMaTH4YeCKHe METOJbl M3YUYEHHUs SBOJIIOLUU.
["omonoruynsie reHsl. COBpeMEHHBIE METOBI IIOCTPOEHUS (PHIIOTEHETUYECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MYyTallM1 U SBOJIIOLMSI TEHOMOB.

OO6me 3aKoHOMEpPHOCTH (IpaBuiia) 3Bomonuu. HeoOpaTuMocTh 3BOIONMU. AJanTuBHAs paauanus. HepaBHOMEpHOCTH
TEMIIOB 3BOJIOIUHI




6.4

HayuHble TUIIOTE3BI NPOMCXOXKAEHUSA JXKM3HU Ha 3emuie. AOuoreHe3 M mnaHcrnepMmus. JloHayuyHble NPEACTABICHUS O
3apOKJIEHUU KU3HU (KpealuoHM3M). ['umores3a MoCTOSHHOIO CaMO3apOXkACHUs )KM3HU U €€ ONpoBepxeHUe onbiTaMu D.
Penu, JI. Cnamnanuanu, JI. Ilactepa. [IpoucxoxaeHue ;xu3Hu U acTpOOUOIOTHSL.

OcHoBHBIE 3Tallbl HEOpraHUYecKoM sBotouuu. [lnaHerapHas (reojormyeckasl) HSBOJIIOLMS. XUMHUYECKas SBOJIOLUS.
AOUOTEHHBIN CHHTE3 OpraHNYecKuX BemlecTB u3 Heopranmueckux. OmsiT C. Mumepa u I'. FOpu. O6pazoBanue noaiumMepoB
u3 monomepoB. KoanepBatnas runore3a A.M. Omapuna, runore3a nepBudyHoro OympoHa [[x. XoinjelHa, reHeTHYECKas
runore3a . Mémnepa. Pubosumsl (T. Yex) m rumoreza «vupa PHK» V. T'unbGepra. dopmupoBanue memOpaH u
BO3HUKHOBEHHUE IIPOTOKJIETKH.

Hctopusa 3eman u MeTo/ibl € u3ydenus. Mckonaemsle opranuueckue octatku. ['eoxponosnorus u e€ meroabl. OTHOCUTENbHAS
1 abCoIr0THAsA reoXpoHoiorus. ['eoxpoHoornueckas 1Kasa: 30Hbl, 3pbl, IEPUOJIbL, TTOXH.

HavanpHble 3Tamel OpraHuueckoi 3BomonMd. [losBieHHE W JBONIONMSA TEPBBIX KIETOK. DBOJIONHS METa0OIH3MA.
BosnukHoBeHre mepBbIx dKocucTeM. COBpeMeHHBbIE MUKPOOHBIE OMOTUIEHKM KaK aHAJOr MEPBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3YKapHOTHI.

[IpoucxoxaeHune sykapuoT (CUMOMOTeHe3). JBOTIOIUOHHOE TPOUCX0XKACHHE BUPYCOB. [IporcxoxkaeHne MHOTOKIIETOUHBIX
opranu3MoB. Bo3HHMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIIOLMK BBICIIMX pacTeHuid. OcHOBHBIE apomMopdo3bl pacTeHui. BbIxoj pacteHuii Ha cymny.
[TostBNeHHEe CIOPOBBIX pacTeHUI U 3aBoeBaHre UMU cyld. CeMeHHble pacTeHus. [Iporcxo/1eHne IBETKOBBIX PACTEHHH.
OcHOBHBIE 3Tallbl 3BOJIIONUM KUBOTHOrO Mupa. OcHOBHbIE apoMop(do3bl KUBOTHBIX. BeHnckas ¢dayna. KemOpuiickuii
B3pbIB — TOSIBJICHUE COBPEMEHHBIX TUIOB. IlepBble XopnoBble >XKUBOTHbIE. JKM3HB B BOJE. DBOJIOLHUS [MO3BOHOYHBIX.
[Tpoucxoxaenne ampuoduil u pentunuil. Ilpoucxoxnenne miaexonutammux U ntul. [IpuHmun xirodyeBoro apomopdosa.
OcBoeHne 6eCrIO3BOHOYHBIMU U TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasButne >xm3HM Ha 3emiie TO 2paM HW TEpHOJaM: apxeil, MpoTepo30il, Maneo30M, Me3030#, KaiHo30u. OOmas
XapaKTepUCTHKa KJIMMara M TeoJorndeckux mpoueccoB. [losiBieHne U pacuBeT XapaKTepHBIX OPraHU3MOB.
VYrineobpa3zoBaHue: €ro YCIOBUS U BIMSHHE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMHpAHUSI — DKOJOTWYECKHE KPHU3UCHl mpouuioro. I[IpyuumHBI M CIEACTBUS MAacCOBBIX BBIMUpPAHUU.
CoBpeMeHHbIN YKOJIOTUYECKUI KPU3UC, €r0 0COOEHHOCTH

6.5

Paznensl u 3amaun anTpomnosiornd. Meroasl antponosornd. CTaHOBIIEHUE NPEACTABIECHUI O NMPOUCXOKICHUM YEJIOBEKA.
CoBpeMEHHbIE HAYYHbBIE TEOPHH.




CxoncTBo uenoBeka € KMBOTHbIMHM. CHCTEMaTH4ECKOE IIOJIOKEHUE ueioBeka. CBUAETENbCTBA CXOJCTBA YEJIOBEKA C
KUBOTHBIMHU:  CPaBHHUTEIBHO-MOpP(doIOTHYeckne, >SMOpUOTIOTHYECKUE, (HU3HOIIOT0-OMOXMMHUYECKHE, IOBEACHYECKHE.
OTnnuus yenoBeka OT )KMBOTHBIX. [IpsAIMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE roJOBHOIO MO3ra
Y BTOPOW CUTHAJIbBHOW CHCTEMBI.

JBmwxynme cuibl ((akTopbl) aHTPOIIOTeHe3a: OMoIornYecKkue, connanbabie. COOTHOLIEHNE OMOIOTMYECKUX U COLMAIBHBIX
(akTOpOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaAMM aHTPOIOreHe3a. ABCTPAJIONUTEKH — IBYHOIHE IIPEIKHU JItojiel. YenoBeKk yMenblii, IepBble U3TOTOBIICHUS
opyauil Tpyna. YemoBek NpsIMOXOISAIIMI W TEPBBIM BBIXOH JItojel 3a mpeaenbl Adpuxu. YemoBek renenbO0eprckuil —
o0UIMil MpeloK HEaHJEPTaIbCKOTO 4YeJIOBEKa M 4YeJOBEKa pa3yMHoOro. YesnoBek HeEaHAEPTAIbCKMM Kak BUJ JIOJEH
XOJIONHOTO KiMMaTa. YenoBeK pa3yMHBbIH COBPEMEHHOTO THUIIA, JEHHCOBCKMM YENOBEK, OCBOCHHE KOHTHMHEHTOB 3a
npenenamu AQpukm.

OBOJIOLMS COBPEMEHHOI'O 4YesloBeKa. EcTecTBeHHBIM OTOOp B MOMYyJIALMAX 4YelloBeKka. MyTalMOHHBIA Mpolecc U
nosuMopdusm. [lonynasuuoHHbIE BOJIHBL, Apeiid TeHOB, MUrpauus U «3(pQPEeKT OCHOBATENS» B MOIMYJALUIX COBPEMEHHOTO
YeIJI0BEKa.

UYenoseueckue pacbl. [lonstue o pace. bonbimime pacel: eBporeonaHas (eBpasuiickas), aBCTpajO-HETPOUAHAS
(3KBaTOpHalIbHAsA), MOHTOJIOUAHAS (a3MaTCKO-aMepuKaHcKast). BpeMs u myTu pacceneHus 4eaoBeka 1o rmjaaHeTe. EMuHCTBO
yenoBeyeckux pac. Hayunas HecocTosTenbHOCTh pacu3ma. I[IpucnocoOieHHOCTh 4YeaoBeKa K pa3HbIM YCIOBUSM
OKpyXaromien cpenbl. BiusHue reorpaduyeckoii cpenpl U qperida reHoB Ha MOph0oJIOTHIO U (PHU3HOTIOTHIO YETIOBEKa

DKOCHUCTEMEI U MpUCymue MM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3amaun skosioruu. CBsA3b SKOJOTHH C APYTUMU HAYKAMH.
Mertonp! sxonorun. [loneBsie HAOMIOACHNS. DKCIIEPUMEHTHI B SKOJIOTUH: TIPUPOHBIC U JIabopaTopHbie. MoenMpoBanne B
9KOJIOTUHA. MOHUTOPUHT OKPYXKAIOIIEH CPEIbl: JTOKATbHBIN, PETHOHATBHBIN U TJ100aTbHbIN

7.2

Okonoruyeckre (HakTopbl U 3aKOHOMEPHOCTH MX AercTBUs. Kiaccudukanus skomorudeckux (pakTopoB: abMOTHUYECKHE,
OouoTHueckue, aHTpornoreHHsle. OO0IMe 3aKOHOMEPHOCTH JAEUCTBUS 3Konorndeckux ¢akropos. IIpaBuno munumyma (K.
HInpenrens, FO. JIn6ux). TonepanTHOCTh. DBPUOHMOHTHBIE U CTEHOOUOHTHBIE OPTaHU3MBI.

Abuotnueckue Qaxktopbl. CBeT Kak 3Konoruyeckuit Qakrop. JleficTBHE pa3HBIX YYacTKOB COJHEYHOIO CIIEKTpa Ha
OpraHU3Mbl. JKOJOIMYECKHE TIpYyNINbl PACTEHUM M >KMBOTHBIX 10 OTHOIIEHWIO K cBeTy. CurHalbHas posib CBETa.




DoTONEPUOAU3M.

Temmeparypa kak 3konorudeckuii ¢akrop. [eiictBue remnepaTypbl Ha opraHu3Mbl. [IoHKHMIOTEpMHBIE 1 TOMOWOTEPMHEBIE
OpraHu3Mbl. DOBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BrnaxkHocTh Kak skojorudeckuit ¢axtop. [Ipucnocobnenus pacteHuid K MOAepKaHUI0 BogHoro Oananca. Kiaccudukarms
pacTeHuil 1o oTHOIIEHUIO K BoJe. [Ipucnocobiaenns ;KUBOTHBIX K H3MEHEHHUIO BOAHOTO PEXKIMA.

Cpenpl ~ oOWTaHUS  OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3]YyILHAs, I[IOYBEHHAas, [JIYOMHHAas  MOJIOYBEHHas,
BHYTpHOpraHu3MeHHas. OU3NKO-XUMHUECKHE OCOOCHHOCTH cpe oOuTanus opraHu3MoB. [Ipucrnoco0ieHnst opraHu3MoB K
JKU3HU B Pa3HBIX cpeax.

buonornueckue putMbel. Buemmnme u BHyTpeHHHE puTMbl. CyTOYHBIE M TOJMYHBIE PHUTMEL [IpucCOCOOIEHHOCTH
OpPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUN KU3HU.

Kuznennsie ¢popmbl opranu3moB. [lonsatue o xu3HeHHOH (opme. KuzHeHHBIE (OPMBI pacTEHUI: AEpPEeBbs, KyCTapHUKH,
KYCTapHUYKH, MHOTOJIETHUE TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (DOPMBI KUBOTHBIX: T'MAPOOMOHTHI, T'€OOHOHTHI,
a’poOnOoHTHEL. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue Qaxtopsl. Buasl O0MOTHYECKUX B3aUMOJCHCTBUI: KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO3 U €ro (hOpMbl.
[TapasuTu3Mm, Koomepanusi, MyTyalu3M, KOMMEHcCaJW3M (KBapTHMpPAaHTCTBO, HaxjeOHumuecTtBo). Herpoduueckue
B3aUMOJICUCTBUS (TomHueckue, hopuueckue, padpuueckue). 3HadYeHUE OMOTHUYECKUX B3aUMOJICHCTBUM JIJIsl CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIINI KOHKYPEHTHOTO UCKIIIOUEHUS

7.3

DKONOTUYECKHE XapaKTePUCTUKU momyssiuu. [lomynsius kak Ouonoruyeckas cucremMa. Poilb HEOJTHOPOAHOCTH CpEIbl,
dbuznueckux OapbepoB MU OCOOEHHOCTEH OWONOrHM BUIOB B (POPMHUPOBAHUH MPOCTPAHCTBEHHOW CTPYKTYPHI MOITYIISIIHIA.
OCHOBHBIE MOKAa3aTeIu MOMYJSIIUU: YUCIEHHOCTh, INIOTHOCTh, BO3PACTHAS U MOJIOBAs CTPYKTYpa, POKAAEMOCTb, TPUPOCT,
TEMII POCTA, CMEPTHOCTh, MUTPALIUSL.

DKoyioruueckasi CTpykrypa nomyisiuuud. OLeHKa YWCICHHOCTH MNOMyJsiuuu. JMHamMuKa monmyasauuu U €€ perysius.
buotnueckuit norennman nonynsuu. MoaenupoBanue AMHAMUKKA Homyiasuuu. KpuBble pocTa YMCIEHHOCTH MOMYJISALUH.
KpuBble BeDKMBaHUS. Perymnsius 4MCIEHHOCTH MOMYJSIUN: poib (aKTOPOB, 3aBUCSIINX M HE 3aBUCALINX OT MJIOTHOCTH.
Dkonorudeckue crpareruu BuaoB (r- u K-crparerun).

[TonsiTue 00 »SKonorMueckod Huie Buga. MecrooOutanue. MHoromepHas Mojenb dKonorumueckod Humm JIx.H.
XaruuHcoHa. Pa3meps! sxosorndyeckoit oy, [loreHnmanpHas u peain3oBaHHas HULIY.

Bua kak cucrema nonynsuuii. Apeanbl BUAOB. BHUIIBI MU UX KU3HEHHbIE CTPATErMU. 3aKOHOMEPHOCTH IOBEJICHUS U




Mnrpaunﬁ JKUBOTHBIX. brojiornueckne nHBa3uu JYKCPOJHBIX BUIOB

7.4

CooOurectBa opranu3moB. buoineno3 u ero ctpykrypa. CBsi3u MeXAy OpraHu3MamMu B OHOLIEHO3€. DKOCHUCTEMa Kak
otkpbiTast cuctema (A./x. Tencnu). OyHKIMOHATBHBIE OJOKM OPraHU3MOB B SKOCHUCTEME: HMPOAYLEHThl, KOHCYMEHTHI,
penyueHtsl. Tpoduueckue ypoBHu. Tpoduyeckue nenu u cetu. AbGuorudeckue Og0ku 3xocucteM. [louBbl W Wbl B
skocuctemax. KpyroBopor BemiecTB v MOTOK SHEPTUHU B SKOCHCTEME.

OcHoBHbIE TTOKa3aTeNN HKOCUCTEMBI. brioMacca v mpoayKius. DKOJIOrHuecKre MUPaMuIbl Yucell, OMoMacchl U SHEPTUU.
HanpaBneHnHsie 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — Cykileccuu. [lepBUuHBIE M BTOPHYHBIE CYKIIECCHH W HMX MPUYMHBL
AHTpONOreHHbIe BO3/IeCcTBUS Ha cykieccnu. KinnmakcHoe cooOriectBo. bruopasHooOpasue 1 moiHoTa KpyroBopoTa BelIecTB
— OCHOBAa YCTOMYMBOCTH COOOILIECTB.

[IpuponHble  AKOCHCTEMBI. AHTPONOTEHHBIE JKOCHUCTEMBL.  Arposkocuctema. ArpoueHo3. Pazmuums  mexnay
AHTPONOTEHHBIMU U TPUPOJHBIMU HKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. ['opojackas ¢uopa u ¢dayna. CHHaHTpoONU3aUs TOPOJICKON
¢baynbl. buonorndeckoe u X03sSHCTBEHHOE 3HaYEHHE arpO’IKOCHCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTU (HOPMUPOBAHUS
OCHOBHBIX B3aMMOJEHCTBUI OPraHU3MOB B DKOCHCTEMAX.

ITepeHOC 3HEpPIUM M BEIIECTB MEXKIY CMEKHBIMH dKOCUCTEMAMHM. Y CTOMYMBOCTh OPIaHU3MOB, MOMYJISIIMM U OKOCUCTEM B
YCIIOBHSIX €CTECTBEHHBIX U aHTPOIIOT'€HHBIX BO3/ICHCTBUIM

7.5

buocdepa — obmennanerapHas 060109ka 3eMiTd, T/I€ CYIIECTBYET WIH CYyIIecTBOBaja *u3Hb. Yuenue B.M. Bepnanckoro o
6uocpepe. Obnactu 6uocdepsl u e€ cocras. JKupoe BemecTBo Onocdeps! 1 ero GyHKIUU.

3aKoHOMEpHOCTH cymiecTBOBaHUsA Ouochepbl. OcobenHocTn Ouochepsl Kak TIIOOAJIBHOW 3KOCHCTEMBI. JlnHaMuueckoe
paBHOBecue B Omocdepe. KpyroBopoTsl BelecTB 1 OMOreOXUMHUYECKHE ITUKITBI (YTiIepoaa, a30Ta). PUTMUYHOCTD sIBJICHUH B
ouocdepe.

3oHanbHOCTh Ouocdepnl. Ilonarne o Oumome. OCHOBHbIE OMOMBI CyIIW: TYHApA, XBOMHBIE Jeca, CMEIIaHHbIE WU
HIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, IyCTHIHW, TPOIHWYECKHE Jieca, BBICOKOTOPhs. KimMMar, pacTUTENBHBIA W
YKUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHUS KUBBIX CHCTEM, OLIEHKA UX PECYpCHOro NMoTeHIHana 1 OnocepHbIX QyHKIUN

7.6

DKONOTUYECKNe KPU3KUCHI U WX MPUYUHBL. BozneiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHne BO3AYyIIHON cpenbl. OxpaHa
BO3/lyXa. 3arpsi3HeHHe BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienue mousbl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3mMmeHenne knumara.




AHTPOMOreHHOE BO3/ICHCTBUE HA PACTUTENBHBINA 1 KUBOTHBINA MHp. OXpaHa pacTUTEIBHOTO U )KUBOTHOTO MUpa. OCHOBHBIE
NPUHIUIBI OXpaHbl Tpupoabl. Kpacueie kauru. Ocobo oxpansemsie npupoansie Tepputopun (OOIIT). boranndeckue capl
Y 300JI0TUYECKHE MTAPKU.

OCHOBHBIC TPUHIUIBl YCTOWYMBOTO pAa3BUTHS 4YEJIOBEYECTBA W NPUPOABI. PannoHambHOE NPUPOAONOIH30BAHUE U
COXpaHEHHE OMOJOTUIECKOr0 Pa3HO00pasus 3eMiin




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
1) POII 10 knacc (https://resh.edu.ru/subject/5/10/)

2) POII 11 knacc (https://resh.edu.ru/subject/5/11/)

2) I'yrn popMmsl (OHTIAIH TECTHI):

https://docs.google.com/forms/d/e/1FAIpQLSdX3mvEc3dNawZP4NTQO
SixAR-cJHk3WS05f6344UFInWVBjg/viewform?usp=sf_link
https://docs.google.com/forms/d/1Px6EVvhHLAOOFrnZ0O57;31wNv6lyDE
G7TPmfjkrlLdxA/edit?usp=sharing

https://docs.google.com/forms/d/1kZ6mvWFFeroi7WtRkx19fénw__ 193 1
vU4UcHS6f5mY/edit?usp=sharing

PenponykTuBHBIE OpraHbl paCTEHUMN.
https://docs.google.com/presentation/d/1r3X_P8Nz_t-
020F9;VkOkV8TmEE2n1vR/edit?usp=drive_link

Krnaccudukanuys nokpbIToceMsiHHBIX
https://docs.google.com/forms/d/e/1FAIpQLSdLPgeh-
smEL7j4cen_jbjfQLF7GQgT61kE1RXTCprFkb5Sw9Q/viewform?usp=sf
_link

BunonszMeHeHus OpraHoB pacTEHUM.
https://docs.google.com/forms/d/e/1FAIpQLSdUvPtp7aK1FBRSI-
I[7NHFC2y93B2BUYuQINW6JulfsmRDt_A/viewform?usp=sf_link
Crebenb, TUCT, KOPEHb.
https://docs.google.com/forms/d/e/1FAIpQLScyAVrqATHfpFLg5SWbJjh
Bv-7SdXd2REC_vLItNRc8eDkzn6w/viewform?usp=sf_link
l'onocemsiHbIE.
https://docs.google.com/forms/d/e/TFAIpQLSdX3mvEc3dNawZP4NTQO
SixAR-cJHk3WS05f6344UFInWVBjg/viewform?usp=sf link
[Tpocreiimue. https://docs.google.com/forms/d/1ZhRGr5Gce3B-Y 1sea-
9T6PGPmMq4UuMACzAZf18ZR7Clo/edit

Kusotnsie. https://docs.google.com/forms/d/INVhAc1RCc-
YR3VrjwObu91SqrQU8wly_ucLI6nj2IVw/edit

MHuoroxknerounsie. KuieqyHomnosocTHbIe
https://docs.google.com/forms/d/e/ITFAIpQLSAMAwnG7B_ 1ZuQWzNK
hh9BqcR2R1L zsdiLbPvDxTH2ZdUFw/viewform?usp=sf link
OCHOBBI TEHETUKH
https://docs.google.com/forms/d/e/ITFAIpQLSdOrh2w8pBHSdiHn2wCX]J
4c_tHkil 1vpNiEediF1IN5-kgGQ/viewform?usp=sf link




XHUMHUYCEKHUH COCTaB KIETKHU
https://docs.google.com/forms/d/e/1FAIpQLSe4MabhpSvYUUyyFoOCn
9uR7bQETI9pZWcD4AGAtxco8DYkJ_Q/viewform?usp=sf_link

3) Ilpe3enTanuu B oOHJIaH dopmare:

https://docs.google.com/presentation/d/1r3X_P8Nz_t-
020F9;VkOkV8TmEE2n1vR/edit?usp=sharing&ouid=104302661953210
599313 &rtpof=true&sd=true
https://docs.google.com/presentation/d/1IdANSWjcPKHBCwrtEFBudwwU
zJDEVWjVRL/edit?usp=sharing&ouid=104302661953210599313 &rtpof
=true&sd=true
https://docs.google.com/presentation/d/1FI7ThGy1Z16STYZts4ob4t5313
g2jCRO/edit?usp=sharing&ouid=1043026619532105993 13 &rtpof=true
&sd=true
https://docs.google.com/presentation/d/1K3EF1Zx_iuT4K220fgeUG06C
g80JGvnF/edit?usp=drive_link
https://docs.google.com/presentation/d/116mh64C65alnkZdYHg610zJmH
e82G73C/edit?usp=drive_link
https://docs.google.com/presentation/d/1r3X_P8Nz_t-
020F9jVKOkV8TmEE2n1vR/edit?usp=drive_link
https://docs.google.com/presentation/d/1 FI7ThGy1Z16STYZts4ob4t5313
g2jCRO/edit?usp=drive_link

4) Ilpesentanuu B oaiin popmare:

DBOJIIOIYSA OPTAHUYECKOTO0 MUpPA
I'onocemsHnabIC

Bopopocnu

Tunel >)KUBOTHBIX

Bunonsmenenus modera
Bugounsmenenus aucra

CrtpoeHue opraHoB pacTeHU
[TepenBuxeHue BEIIECTB Y )KUBOTHBIX
Pa3zmuoxeHne pacteHnit

IIuTanue )KUBOTHBIX



e [lurtanue Gaktepuii u rpuboB

o KUIIIEYHOMOIOCTHBIC

e [Ipocrenmme

e UYepsu

e MoJuttrocku

e [laykoobOpa3Hbie

e PakooOpazHbie

e HacekoMmnle

e PriOn

e [lpecmbikarommecs

e [ITHnbI

e MieKkonuTaKOII1E

e DBOJIIOLMS OPTAHUYECKOTO MUPa
e Bsegenne B OMOJIOTHIO

e MeToabl OMOJOrMYECKOT0 HCCISIOBAHMS
e [luki mpe3eHTanUii MO0 OMOXUMUHU

e [{ukn npe3eHTalMii 10 TEHETHKE U MOJIEKYJISIPHOU OMOJIOTHH
5) Buzeo:
https://www.youtube.com/watch?v=UTbA3FZtql4

https://www.youtube.com/watch?v=SEejivHRIbE

[TTuuml.
https://drive.google.com/file/d/TmQKx_JAJk213TfandMPTmvIFS7mtl_Uk/vie
w?usp=drive_link

bpaunoe noseaeHue nTun

Pa3MHOKeHHe U pa3BUTHE JISTYLIKH

OxoTa S70BUTOHN YJIUKU-KOHYC
https://www.youtube.com/watch?v=VKthtUHAKhc
https://www.youtube.com/watch?v=UTbA3FZtql4

https://yandex.ru/video/preview/13822310449981784866



ATtaka adKyJIbl Ha KOTHKOB

OxoTa aBCTpaIMiiCKOTrO MypITypHOrO YEPBS
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