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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMy mnpeametry "buonorus" (manee - 6uomorus) Ha
YpOBHE CpeiHero o01iero oopasoBanus pazpadorana Ha ocHoBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanuu B Poccuiickoit
Odeneparuny, GI'OC COO, KoHnennuu mnpenojaBaHus yd4eOHOTO IMpeaMeTa
«buonorus» W OCHOBHBIX TOJIOKEHHUM (denepanbHO padodeil mporpamMmbl
BOCITUTAHUSI.

VYuebnsii peamet «buonorus» yriayonénnoro ypoBHs uzyudenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EctecTBeHHO-HayuHble npeameTsy. CormacHo mnonoxenusim PI'OC COO
npoduiibHbIe Yy4eOHBbIE NPEIMEThI, H3ydyaeMble Ha YriayOJEHHOM YpPOBHE,
SIBJISIIOTCS crtocoooM audpepeHimanuu o0ydeHus Ha ypOBHE CpeiHero oOI1ero
o0pa3oBaHMsI M MPU3BAaHBI OOECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lUM, CpeIHUM OOIIKUM, CpEeAHUM MNPOGECCUOHANIBHBIM U  BBICIIUM
oOpazoBanueM. B To jxe BpeMsi KaxkAbli U3 3TUX YUEOHBIX MPEIMETOB JOHKEH
ObITb OpPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCITUTATEIBHBIX M Pa3BUBAIONIMX 3aJ7a4, CBS3aHHBIX C MpodopUeHTAIUEH
oOydJaronmmxcsi M CTUMYJUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JacTH
HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OWOJOTHEH, MEAUIIMHONW, HKOJIOTHEMH,
MICUXOJIOTHEN, CHOPTOM WJIM BOSHHBIM JICJIOM.

[Iporpamma no yuebHOMYy npeamery "buonorus” ga€T mpeacTtaBieHHE O
IEeIU W 3a7a4ax U3ydeHus ydeOHoro npeameta «buosnorus» Ha yriyOn€HHOM
ypOBHE, omnpenensieT o0si3aTeIbHoe (MHBApUAHTHOE) IPEIMETHOE COJIepKAHUE,
€ro CTPYKTypHpOBaHHE MO pa3jesiaM U TeMaM, pacrlpeiejieHHe IO Kiaccam,
PEKOMEHJIyeT IMOCJEA0BATEIbHOCTh U3YYCHHUS] y4eOHOTO MaTepualia ¢ yuéTom
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€M, JIOTMKH Y4EOHOIro Mpoiiecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydaromuxcs. B mporpamme 1o Ouosioruu
pean30BaH MPUHIIMIT MPEEMCTBEHHOCTH C H3Yy4YEHHUEM OHMOJIOTUM Ha YPOBHE
OCHOBHOro obOmiero oOpa3oBaHus, Omarogaps dYemMy MPOCMaTPUBACTCS
HANPaBJICHHOCTh HA TOCJEIYIONIEe pa3BUTHE OMOJOTUYECKUX 3HAHHM,
OpHEHTHUPOBAHHBIX HAa (POPMHUPOBAHNE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUN O 3JI0pPOBOM OOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpe)HOTr0 OTHOIICHUS K OKpYKalllew mnpupojHoil cpeae. B
IporpaMme Mo OMOJIOTHUM TaKKe MOKa3aHbl BO3MOXKHOCTH y4e€OHOTO MpeaMeTa
«buonorus» B peammzanuu  TpedboBannit PI'OC COO Kk IUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3ylibTaraM OOYy4EeHHS U B
(GbopMHpPOBAaHWK OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIBHOU JEATEIHLHOCTH
0oOy4Jaronuxcsi Mo OCBOCHUIO COJEPKaHUsSI OMOJIOTMYECKOr0 0Opa3oBaHUsSI Ha
YPOBHE CPEJHETO 00111er0 00pa3oBaHus.

VYuebubiit  mpeamer «buomorus» Ha  ypoBHE CpeAHEro  OO0IIEero
oOpa3oBaHHs  3aBepiiaeT OWOJOTHMYECKOe oOpa3oBaHHWE B  IIKOJIE H
OPUEHTHUPOBAH Ha PACHIMPEHHUE U YriayOJeHue 3HAaHUU OOYyJaronIuXcsl O )KHUBOM
MPUPOJIE, OCHOBAX MOJICKYJISIPHOM M KIJIETOYHOW OHMOJIOTUM, SMOPHOJOTUU W
OMONIOTUN Pa3BUTHSI, TEHETUKU, CEJICKIIMU, OMOTEXHOJOTUU, IBOJIIOIMOHHOTO
YYECHHS U DKOJIOTHH.

N3yuenne yueOHOoro mpenmera «buonorus» Ha yriiyOJICHHOM YypOBHE
OPUEHTHUPOBAHO HAa MOJATOTOBKY OOYYAIOMIMXCS K MOCTEAYIOMEMY MOTYYCHUIO
Owonornyeckoro oOpa3oBaHHMsi B By3aX M OpPraHU3ANMSIX  CPEIHETO
npodecCHoHaIbHOTO 00pa3oBanus. OCHOBY €ro CoJepKaHUs COCTaBJISIET
cucteMa OMOJIOTHYECKUX 3HAHUH, MOTYYEHHBIX TPU U3YYCHUH 00yUYarOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3iesioB OWOJIOTMHM Ha  YPOBHE



OCHOBHOTO o00Imero oobpazoBanusi, B 10—11 kilaccax 3TU 3HAHUS TOJTYYalOT
passutHe. Tak, paciiupeHsl U yriayOiaeHbl OMOIOTHYECKUE 3HAHUSL O PACTCHUSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4YeJioBeKa,  OOIUX
3aKOHOMEPHOCTSIX ~ KU3HM, JIOMOJHHUTEIbHO BKJIOYEHBI  OHOJIOTMYECKHE
CBEJICHUS TNPUKJIAJHOTO U TOHUCKOBOTO XapakTepa, KOTOPbIE MOXKHO
UCIIOJIb30BaTh KAaK OPUEHTUPBI [JIs TOCIEIYIOUIEro BbIOOpa Mpodeccuiu.
Bo3moskHa Takke MHTerpaiusi OMOJOTUYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHUSIMH, TOJYYEHHBIMU OOYYaIOIIUMHCS TPU U3YYCHUH (PU3MKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMMbl mo ydeOHoMy mpeametry "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBI M SBOJIONMOHHBIM MOAXOABl K H3YYEHHUIO OHOJIOTHH.
CormnacHo WM, W3y4aloTCS CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alllU, BOJIOLUHA OPraHUYECKOT0 MUpa
Ha 3emJie, COXpaHEHHUs OMOJOTMYECKOTO pa3HooOpas3usi ruiaHetol. Tak, B 10
KJIacC€ M3y4yaloTCs OCHOBBI MOJICKYJSIPHOW M KIJIETOYHOM  OHOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTHUH PA3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJOTUH, aKTYaJUu3UPYIOTCS 3HAHUS OO0ydYaromuxcsi II0
O0O0TaHUKE, 300JI0TMH, aHATOMHH, (Qu3nonoruu uenoBeka. B 11 kmacce
U3YYarOTCs HBOJIIOIIMOHHOE YUE€HHE, OCHOBBI SKOJIOTHUHU U yueHue o duocdepe.

VYyeOuniii npenmer «buonorus» TpU3BaH  00ECIEUUTh OCBOCHHE
oOyJaronuMucss OMOJOTUYECKUX TEOPUM U 3aKOHOB, HUJCH, MPUHIUIIOB H
paBui, JIEXKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAHUN O CTPOEHUHU, MHOTOOOpa3uK U OCOOCHHOCTSIX KJIETKU, OpTraHu3Ma,
MOMYJISIUU, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JTOCTUKCHUSX,
COBPEMEHHBIX  HCCIICIOBAHUAX B  OHOJOTHUH, TPUKIAJAHBIX  ACIEKTaX
Ouonorvyeckux 3HaHuWd. [l pa3sBUTHA W MOJJEpKaHUA  UHTEpeca
oOydaroruxcst K  OWOJOTMM  Hapsay CO  3HAYUTENIBHBIM  O00BEMOM
TCOPCTUYECKOr0 Marepuana B COICPXKAHUM IMPOTPaMMbl IO  OHOJIOTHH
MPELYCMOTPEHO 3HAKOMCTBO € HCTOPHEH CTAHOBJICHHS M Pa3BUTHs TOH WA
WHOUM 0051acTh OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apYOC)KHBIX YUEHBIX B
perieHre BaXKHEHIIINX OMOJIOTUYECKHUX U IKOJIOTHYECKUX MPOOIIEM.

Lens wu3ydenuss yuyeOHoOro mnpenmera «buonorus» Ha yriayOaéHHOM
ypOBHE —  OBJAJeHUE OOYyYalOUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(GYHKIIMOHATBHOM  OpraHW3allMd  KUBBIX ~ CHUCTEM  PA3HOTO paHra U
npruOOpEeTeHNEe YMEHUI UCTIOIb30BaTh 9TU 3HAHUS B (DOPMUPOBAHUH HHTEpPECa K
omnpenenéHHor obyacT TMPOodEeCCHOHAIBHOW ACATEIbHOCTH, CBS3aHHOW C
Ouonorven, WM K BHIOOPY Y4eOHOTO 3aBeJACHUS IS MPOJOJDKCHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

Joctikenue 1enu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha
yrayOnEéHHOM YpOBHE 00€CIIeYnBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbl OHOJOTWYECKUX 3HAHWM: 00
OCHOBHBIX OHOJIOTHYECKUX TEOPHSIX, KOHIEMIUIX, TUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TpaBUjIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0O KapTUHY MHpa; O CTPOCHHH, MHOTO000pa3suu U OCOOCHHOCTSIX
OMONOTUYECKUX CUCTEeM (KJIeTKa, OpPTraHW3M, TOIMYJISIuUs, BUJ, OHOTEOIeHO3,
ouocdepa); O BBIIAIOIMIMXCS OTKPBHITUAX M COBPEMEHHBIX HCCIICIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE OOYyYaloIMUXCsA C METOJAaMHU TO3HAHUS >KHUBOU TMPHUPOIBI:
MCCTIEIOBATEIbCKUMU METOJaMH  OHOJIOTUYECKUX HayK (MOJICKYJISAPHON U
KJIETOYHOW OHOJIOTHH, SMOPHOJIOTMH W OWOJOTHUW pPa3BUTHsI, TEHETUKH U
CEJIKIIMM, OWOTEXHOJOTMM W CHUHTETUYECKOW OWOJOTHH, TaJICOHTOJIOTHH,



AKOJIOTMH); METOJAMH  CaMOCTOATEIBLHOTO MPOBEACHUS  OMOJOTHUYECKHUX
UCCJIeIOBaHU B JabopaTopud W B Hpupoje (HaOMIOACHHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaAMOCTOSITEIIbHO HAaXOAWTh,
aHAJIM3UPOBATh M MCHOJb30BaTh OUOJIOTHYECKYIO0 MH(OPMAIUIO; MMOJIb30BaATHCS
OMOJIOTUYECKON TEPMHUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIUBATH CBS3b MEXKIY
pa3BUTHEM OHOJOTUU M COIMATBHO-3KOHOMUYECKUMH U 3KOJIOTHYECKUMU
npoOiieMaMu 4YeJIoBeueCTBa; OIEHUBATH TOCIEIACTBUS CBOECH NEATEILHOCTH IO
OTHOUIEHUIO K OKpYy)Karouehd MPUpOIHON cpeje, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPYXAIOLIMX JIIOJIe; OOOCHOBBIBATH U COONIOAATh MEphI
nporiIakTUKN UHPEKIUOHHBIX 3a00J€BaHUM, NMPaBUJia MTOBEJACHUS B IPUPOJC
U oOecriedyeHus: 0€30MaCHOCTH  COOCTBEHHOW  KU3HENEATEIbHOCTH B
Ype3BbIYAMHBIX  CUTyallMsIX NPUPOJAHOIO M TEXHOTEHHOTO  XapakTepa;
XapaKTEepHU30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y  OOYYalOIIMXCS  WHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW B TpoOIlecce 3HAKOMCTBA C BBIAAIONIUMUCS OTKPBITUSIMH U
COBPEMEHHBIMH HCCJIEJOBAHUSIMHU B OMOJIOTHH, PEIIaeMbIMU €10 MpoOiieMamH,
METOJ10JI0T el OHOJIOTUYECKOTO UCCJIeI0BAHMUS, MIPOBEICHUS
AKCIIEPUMEHTAIBHBIX ~ HCCIEAOBaHUM, pemieHuss OMOJIOTMUYECKHX  3ajad,
MOJIETTUPOBAHUST OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTAHUE Y O0YYAIONINXCS IIEHHOCTHOTO OTHOIICHHS K JKMBOU MPUPOJIC
B IIEJIOM M K OTICIbHBIM €€ O0O0BeKTaM U SBJICHUSM; (OpMUpOBaHHE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHUS B
IPUPOJIC; MHTETPAIlUU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre O00yJarolUMUCS KOMIIETEHTHOCTH B PalMOHAIBHOM
IPUPOAOIIOIH30BaHUU (COOIIOICHUE MPABUI TOBEACHUSI B MPHUPOJE, OXPaHBI
BUJIOB, DKOcHUCTeM, Ouocdepbl), coXpaHEHUU COOCTBEHHOTO 370pOBbI U
3I0POBbSl  OKpYXKAOMIMX  JioAew  (coOmrojeHuss Mep  NpodUIAKTUKU
3a00JIEBAHHUIA, obecrieyeHue 0€e30MMacHOCTH JKU3HENEATEIbHOCTU B
YpE3BBIYANHBIX CUTYAIUSIX MPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BAHUSI OMOJIOTUYECKUX 3HAHUM M YMEHUH B MOBCETHEBHOMN KU3HU;

CO3JJaHME YCIOBHM JJII OCO3HAHHOTO BbIOOpa  OOyYaromUMUCS
VHIUBUIYaJTbHON oOpa3zoBaTeabHON TPACKTOpUH, CITIOCOOCTBYIOIICH
MOCJIEYIOIIEMY MPOQPECCHOHAIIBHOMY CaMOOIPENEIEHNI0, B COOTBETCTBUU C
WHIVNBUyJIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMU PETHOHA.

OOmiee 4YMCIO YacoB, OTBEJACHHBIX Ha UW3y4deHUE OWOJOTHU Ha
yrayOJeHHOM YPOBHE cpeaHero oOiero odpazoBanus, coctarisier 204 yaca: B
10 xnmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102 gaca (3 gaca B
HEJIEIIO).

OT060p opraHu3alMOHHBIX (HOPM, METOJIOB M CPEJICTB OOyUSHHS OMOJIOTHUH
OCYIIECTBIISIETCS C YYETOM CHeIU(DUKU €r0 COJEp>KaHUs U HAPABJICHHOCTH Ha
POJOJDKEHNE OMOJIOTMYECKOr0 O0pa3oBaHUsS B OPTraHU3aIUsAX CPEIHETro
MPO()eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM  YCIIOBUEM MPU OOY4YeHMM OHOJIOTMM Ha YriyOJaéHHOM
YpOBHE SBIISICTCSI MPOBEJEHUE JTA0OPATOPHBIX M MpaKkTHUeckux pador. Taxxke
ydqacThe  OOyd4aromuxcsi B  BBINOJHEHWHM  MPOEKTHBIX U y4eOHO-
HCCIIEIOBATEIbCKUX Pa0OT, TEMaTWKa KOTOPBIX OMPECSACTCS YYUTEIeM Ha
OCHOBE HWMEIOIIMXCA MaTEePUATHHO-TEXHUYECKUX PECYpCOB W  MECTHBIX
MIPUPOIHBIX YCJIOBHUI.



COIEPKXAHUE OBYYEHUA
10 KJTACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouojorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BUTHs Ouoyiornu. buonormdyeckue Hayku M W3y4aeMble UMHU MPOOJIEMBI.
dyHAaMEHTAIIbHbIC, MNPUKJIAAHBIE W TOUCKOBBIE HAyYHBIE HCCICHOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosorud B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOU KapTuHbl Mupa. lIpodeccun, cBszanHble ¢ Ouosiorueil. 3HaueHuUe
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJOBEKa: MEAMIIMHE, CEIbCKOM
X0351CTBE, IPOMBILIJIEHHOCTH, OXPAaHE MPUPOIBI.

JeMoHcTpanumn

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

Tabnuubl u cxembl: «CBsi3b OMOJIOTHM C APYrMMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble cucTeMbl U UX U3yY€HHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHusi ouonoruu. CBOWCTBa >KUBBIX
CHUCTEM: E€IUHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCT,
CJI0KHOCTb U YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpIraHU3aLus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3aluyd JKHUBBIX CHCTEM: MOJICKYJISIPHBIA, KIETOYHBIM,
TKAQHEBbIM,  OPraHU3MECHHBIA,  IOMYJAIUOHHO-BUIOBOM,  3KOCHUCTEMHBIN
(6uoreonenoTnueckuit), omochepusiii. Ilporneccrl, mpoucxoasIue B JKUBBIX
cuctemax. OCHOBHbBIC TPU3HAKHU >XUBOTO. JKU3Hb Kak (popma CyIecTBOBAHMS
marepuud. Hayku, wu3yyarmme KUBbIE CHCTEMbl Ha Pa3HbIX YPOBHIX
OpraHu3alyu.

N3yuenue xxuBbIx cucteM. Meroabl Onosnorudeckoit Hayku. Habmroaenue,
U3MEpPEHUE, DOKCIIEPUMEHT, CcUCTeMaTu3auus, MertaaHaims3. [lonsatue o
3aBUCMMOW W HE3aBUCUMOW mepemeHHou. I[lmanupoBanue 3sKkcniepuMeHTa.
[TocTanoBka u mpoBepka runore3. Hynesas runoresa. [lonstue BoiOOpKU U €€
JOCTOBEPHOCTh. Pa3dopoc B Omonornyeckux maHHBIX. OIeHKa JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaToOB. [[pUUMHBI MCKaXEHUs PE3yJIbTAaTOB 3KCIIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuun

Tabmuubr 1 cxembl: «OCHOBHBIE TMPHU3HAKU KU3HWY», «buomornueckue
cuctembl», «CBOWCTBa JKHBOM MaTepum», «YPOBHU OpPraHU3alMU KUBOU
npupoab», «CTpoeHre >XKMBOTHON KIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opranusmMay, «buoreomnenos», «buocdepay, «MeTosl
W3yYECHUS )KUBOU MPUPOJIBI».

O6opynoBanne: jabopaTopHoe  000pyJOBaHME IS TPOBEICHMUS
HaOJII0ICHUH, H3MEPCHHH, SKCIIEPUMEHTOB.

IpakTnueckass padora «Vicronb3oBaHWE pPa3TUYHBIX METOJIOB IMpHU
M3YUYEHHH )KUBBIX CUCTEM.

Tema 3. buosiorust KjieTKku



Knerka — cTpykrypHO-QyHKIIMOHaNbHAA eauHuIA >kuBoro. HWcropus
oTKpeITHs KieTKku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ineiinen, P. BupxoB). OCHOBHBIE MOJIO)KEHHUS COBPEMEHHOM
KJIETOYHOM TEOPHH.

Meroabpl MOJEKYJISpPHOM W  KJIETOYHOM OWMOJOTHMU: MHMKPOCKOIIHS,
xpoMmarorpadusi, 3IeKTpoPope3, METOJ MEUEHBIX aTOMOB, TuddepeHIraIbHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposarHvlx
K1emok.  DIEeKTpoHHas  MUKpockonus. Kougokanvhas — Mukpockonus.
Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. llneitnen, P. Bupxos, K.
M. bap.

Tabmuubr u  cxembl: «CBETOBOM  MHKPOCKOI»,  «DIJIEKTPOHHBIM
MUKpPOCKOT», «IcTOpUs pa3BUTHS METOIOB MUKPOCKOIIAM.

O6opynoBanue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuyeckas paGora «l3yueHue MeETOMOB KJIETOYHOU OMOIOTHHU
(xpomatorpadusi, anekrpodopes, audbdepenimansHoe IEHTPpUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHn3anus KJIETKH

XHUMUYECKHI COCTaB KIETKU. MaKpo-, MUKPO- B YJIbTPAMHKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, pEareHTa, y4yacTUe B CTPYKTYPHUPOBAHUH
KJIETKH, TETUIOPETYJIAINi. MuHepalibHbIe BEIIeCTBA KIETKU, UX OMoJIornueckas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buosormyeckue moauMepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB OenkoB. CTPYKTyphl  OEIKOBOM  MOJIEKYJIBI.
[lepBuunasi cTpykTypa Oenka, TENTUIHAs CBSI3b. BTOpUYHAs, TpeTHYHAs,
yeTBEepTUYHAs CTPYKTyphl. JleHaTypanusa. CsoiicTBa 6enkoB. Knaccudukarms
6enkoB. buonornueckue GpyHKImn OeNKOB. [IpuoHul.

YrneBoasl.  MoHocaxapuabl,  AuUcaxapuibl,  OJHMrocaxapuibl U
noymcaxapuabl. OOmui T1IaH CTpoeHusT U (U3HKO-XMMHYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIIMN yTrIEeBOAOB.

Jlumuael.  T'mapodunsHO-TUApOdPOOHBIE  cBoMcTBa.  Kiaccudukarms
munuaoB. Tpurmunepuasi, Gochomunuabl, BOCKHU, crepouibl. buonorunueckue
byskiuu aunuaoB. OO0IMe CBOWCTBA OMOJIOTMYECKHMX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CAaMO3aMbIKaHUIO, TIOTYTTPOHUIIAEMOCTb.

Hyxknennossie kucnotsl. JJHK u PHK. CtpoeHue HyKIE€MHOBBIX KHUCIOT.
Hyxneorunsl. [Tpunmun kommnementapHoctu. [Ipasuino Yapradgda. Ctpykrypa
JIHK — nBoiinas crmpanb. MeCcTOHaXOXJICHHE M OHOJIOTHYSCKHE (PYHKIIMH
JHK. Buaer PHK. ®yuknun PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B moliekyiie ATO.
buonornueckue Gynkiuu AT®. BoccTaHOBICHHBIC IEPEHOCUUKH, UX PYHKITUU
B KJIeTKe. /[pyeue wuykneozuompughocpamor (HT®D). CexenupoBanue J[HK.
Memoobl eeHoMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKLU.

CrpykrypHass ~ Ouosorus:  OHMOXMMHYECKMe U OHodu3HUecKue
WCCJICIOBAaHMUS COCTaBa H MPOCTPAHCTBEHHOW CTPYKTYpbl OHMOMOJICKYII.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepuwiii  Ouzatin - u  opeanuueckuil cummes OUOMONEKYI U UX
HEenpupooHbIX AHANO208.

JdemoHcTpanuu



[Toptpersr: JI. Ilomunr, Hx. Yorcon, ®. Kpuk, M. Vwikunc, P.
O®pankiul, ©. Canrep, C. IIpy3unep.

Huarpammel: «PacnpeneneHue XUMHYECKUX SJEMEHTOB B HEXHBOM
npuponae», «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabnuupl u cxemsl: «lleprognyeckas TadaUIa XUMHUUYECKUX SJIEMEHTOBY,
«CTpoeHue MoJIeKyJIbl BoJbI», «BeniecTBa B coctaBe opraHu3MoBy, «CTpoeHue
MOJIeKYyJbl Oenka», «CTpYKTyphl OeTKOBOM MOJIEKYJb», «CTpoeHHEe MOJEKYI
yraeBoaoBy, «CTpoeHue MOJNEKYJl JUNuIoB», «HyKIIeMHOBBIE KHUCIOTBDY,
«Ctpoenue Mosiekysibl ATOy.

O6opynoBanue: XMMAYECKasi Mocya 1 000pyA0BaHHeE.

Jlaboparopnasi padora «OOHapyxeHHE OCJIKOB C  IOMOIIbIO
KaueCTBEHHBIX PEaKIIHil».

Jlaboparopuasi pabora «MccnegoBaHue  HYKJIEMHOBBIX — KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYecKas W mpokapuotnueckas. CTpPyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.

Crtpoenue mpokapuoTHYeCKON KieTku. KieTouHas creHka Oaktepuil u
apxei. OCOOGHHOCTM  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOPHOIA
IPOKAPUOTUYECKUX KIETOK. MeCTO U posib MPOKAPHUOT B OMOIIEHO3aX.

Crpoenne ¥ (QYHKIIMOHHMPOBAHHUE  DYKAPUOTUYECKOM  KIIETKH.
[Inazmatnueckass memOpana (masmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas auddysus), aKkTUBHBIA (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBIA TpaHcropt). [lomynponurniaemocts MmeMOpansl. PaboTa
HATPUM-KAIMEBOr0 Hacoca. DHJIOIUTO3: MUHOIMTO3, (Paronuro3. DK3OIUTO3.
Knerounass crenka. CTpykTypa W (QYHKIMU KIETOYHOW CTEHKH PACTEHUH,

rpu0oB.
[urorutazma.  Iluto3one.  Ilutockener.  [IBUK€HHWE  IUTOIIA3MBL.
Opranouipl KJIETKH. OnnomeMOpaHHBIC OpTaHOUJIbI KJIETKHU:

supomnazmarudeckas cetb (JI1C), anmapat [onbKu, TM30COMBI, HX CTPOSHUE
u (QyHKkIuu. B3anMocBsI3b OJHOMEMOpPAHHBIX OpPraHOUIOB KiIeTKH. CTpoeHwHe
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OesikoB. CHHTE3 KJIETOUYHbIX MeMOpaH. [ agkuii (arpanyssipHbIi)
sHJOIUIa3MaTHUeCKuil peTukynyMm. CekperopHas QpyHKIus anmnapata [ oibmxu.
Moougpuxayus 6enrxos 6 annapame I'onvoocu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHCcTIOPT BeIIECTB B KJETKE. Bakyoin pacTUTENBHBIX KJIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKWA: MHTOXOHJIPUHM, TUIACTUIIBI.
Ilpoucxoorcoenue  mumoxonoputi  u  naacmuo.  Cumouocenez  (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHue u (QyHKIIMM MHUTOXOHJIPUN H
riactu. [lepBuyHbie, BTOPUYHBIC U CIOKHBIE TUIACTU BT (POTOCHHTE3UPYIOUTUX
3YKApUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICNKOIUIACTHI BHICHINX PACTCHUM.

HememOpanubsie  opranowabl  kietku  CTtpoeHne ©u  (QyHKIHH
HEMEeMOpaHHBIX  OPraHOMIOB  KJIETKU. Pubocombl.  [lpomescymounvie
Gunamenmol. MuKkpopuIaMeHTbl. AKmuHoBble MUKpopuramernmsi. MpIIICUHBIE
KIICTKH. AKMUHOBblE KOMNOHEHMbl HeMblUUEUHbIX KlemoK. MUKpOTpyOOUKH.
Knerounsiii 1entp. CTpoeHuE U JIBIDKCHHE IKIYTUKOB M PECHUYCK.
MukpoTtpyOouku 1uTomiasmel.  LleHtpuonb. benku, accoyuuposauHvie ¢
MUKpoguiamenmamu u Mukpompyoouxkamu. Momophuie denxu.



SAnpo. Obonouka sapa, XpOMaTUH, KapuoILia3Ma, SAPBIIIKH, UX CTPOSCHUE
u GyHKuuU. AnepHuiii 6eakoBbiil MaTpukc. [IpocTpaHCcTBEHHOE pacnoioKeHHE
XpoMOCOM B HUHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamut. benaxu
XpOMaTHUHA — TUCTOHBI. /[unamuka s0epHou 00070uYKu 8 mumosze. SoepHuili
MPAHCcnopm.

Knerounsle BrmodeHus. CpaBHUTEIbHAsT XapaKTEPUCTHUKA  KIIETOK
IyKapHuoT (PacTUTEIBHOM, )KUBOTHOM, TPHOHOI).

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «CTpOEHHE PYKAPUOTHUECKOM KIIETKW», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTeNbHOM KieTku», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHne MPOKAPUOTHIECKON KISTKN.

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

Jlaboparopuasi paGora «lI3ydyeHuwe CTpOEHHS KIETOK pa3IUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD».

Jlaboparopnasi padora «/ccrnenoBaHue Mmia3Moiu3a U Jeraa3Moian3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas paGora «lI3ydyeHue JBIKEHHMS [MUTOIIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBPallleHUAE JHEPIUH B KJIETKe

AccuMWIIAIUS U JTUCCUMIUIALIMS — JIBE CTOPOHBI MeTadoym3Ma. THIIbI
oOMeHa BeIIECTB: aBTOTPO(MHBIN U TeTepoTpodHBIM. YdacThe KuUcIopoia B
OOMEHHBIX Tpolleccax. JHEPreTUYecKoe OOEeCIeUYeHHe KIIETKH: IMpEeBpallieHHe
AT® B o00MmeHHBIX mporeccax. {OEpMEHTATUBHBIM XapaKTep peakiui
KJIETOYHOTO MeTabonu3ma. DepMeHThl, UX CTPOCHUE, CBOMCTBA M MEXaHU3M
nevictBua. Kodepmentel. Otinuus  (QepMEHTOB OT  HEOPTraHUYECKUX
KaTanu3aTopoB. benKu-akKTHUBATOPbl U OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITNI OT Pa3INYHBIX (PAaKTOPOB.

[lepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KIeTKE. POTOCUHTES.
AHoxcueennwvlll u okcueenuvii hpomocunmes y oaxmepuii. Ceemocobupaiowjue
nueMeHmsl U NUSMEeHMbl PeaKyuoHHo2o yeHmpa. Pollb XJIOPOILIaCTOB B
nporecce porocunresa. CBeroBas u TeMHOBas (a3bl. DPomoodvixanue, Cs., Cq. u
CAM-munst  ¢pomocunmesa. IlpomyktuBHOCTh  (oTocuHTe3a. Brusnue
paznu4HbIX (AaKTOPOB Ha CKOPOCThH (OTOCHHTE3a. 3HAUeHHE (POTOCHUHTE3A.

XEeMOCHHTES. Paznoob6pasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTpUPUIUPYIOINUE OAKTEpHH, JKelle300aKTepuH, cepoOaKTeprn, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3a.

AHaspoOHbie opranu3Mbl. Buasl Opokenus. [IpoaykTel OpoxeHUs U ux
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAUTENH OOJIC3HEH.

AspoOHBIe OpTaHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. [THMKOIW3 — OECKHUCIOPOJHOE PACIHICTUICHUS
TJIFOKO3BI.

buonornyueckoe oOKMCIEHUE, WA KJIETOYHOE JIbIXaHue. Pojb MUTOXOHIpHI
B Ipoleccax  OHMOJOTHMYECKOTO  OKHCIeHHus.  Llukimuyeckwe — peakmumu.
OxkucnaurensHoe (ochopuiipoBanne. Juepeus MemMOPAHHO20 2paoueHma
npomoros. Cuumesz AT®.: paboma npomonrnoi ATD-cunmaswi. IlpenmytecTra
a’poOHOr0 TyTH OOMEHa BEHIECTB TMepea  aHadpoOHBIM. DPGHEKTHBHOCTH
SHEPIreTUIECKOro OOMEHa.



JdeMoHCcTpanuu

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

Tabmuubr u  cxembl: «@DOTOCHUHTE3», «DHEPreTUYECKUM OOMeEH»,
«buocuntes 6enkay, «CtpoeHue pepmMeHTa», «XeMOCHUHTE3Y.

O6opynoBanue: CBETOBOM MHUKPOCKOTI, o0opynoBaHue U1t
IPUTOTOBJICHHS IOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

JlabopaTopnass padora «l3ydyeHHEe KATAIMTUYECKONM aAKTUBHOCTHU
(dbepMeHTOB (Ha MpPUMEPE aMIIIa3bl UM KaTajasbl)y».

Jlaboparopnasi padora «l3ydyeHue (epMEHTATUBHOIO pacHICIIICHUS
NEPOKCH]Ia BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

Jlaboparopnasi padora «CpaBHeHHEe mpoueccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHast padora «CpaBHEHHE POLECCOB OPOXKEHHS U JIBIXAHUSD).

Tema 7. HacaeacrBennass uHGoOpMAaIus U peajin3anus eé B KIeTKe

Peakunn wmaTpuuHOoro cuHte3a. IlIpUHOUII KOMIUIEMEHTApHOCTH B
peakIMsIX MaTPpUYHOrO CHUHTE3a. Peanuzaius HaciaeICTBEHHOW HH(OpMAIUU.
I'eneTnueckuii ko, ero cBoicra. TpaHnckpunuus — MatpuuHblil cuare3 PHK.
[IpyHIMIOBI ~ TPAHCKPUIIMU:  KOMIJIEMEHTAPHOCTb, AHTUIIAPAIIIEIbHOCTD,
acuMMmeTpuaHOCTh. Co3pesanue mampuynvix PHK 6 sykapuomuueckou kiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue TpancnoptHeix PHK B OuocunTese
oenka. YcnoBusi OuocuHTe3a Oenka. KoaupoBanwe aMuHOKHCIOT. Poib
pubocom B OmocuHTE3€e OerKa.

Cogpemennvie npeocmasieHus o cmpoenuu 2eHos. Opranuzaisi rTeHoMa y
POKApUOT U 3YKApUOT. Perynsanus akTHBHOCTH T'€HOB y npokapuot. ['unoresa
onepoHa (®. Kako0, XK. MaHo). MonexynsapHvle Mmexanuszmuvl IKCNPeccuu 2eH08
y oykapuom. Ponb xpomamuna 6 pezyrayuu pabomel 2enog. Perymsius
0OMEHHBIX MPOIECCOB B KieTke. KiieTounbiii romeocTas.

Bupycel — HekjeTouHble (GOpPMBI JKU3HU M OOJIMTATHBIE Iapas3HTHI.
CtpoeHre TpPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotiit yuxn J[HK-cooeporcawux supycos, PHK-codepoicawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasda.

Bupycubsie 3aboneBaHus 4YenoBeKa, JKUBOTHBIX, pacteHuit. CIIN/,
COVID-19, conmanbHbpie 1 MEIUIIMHCKHUE MPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananus 6orvuiux maccusos («bigdatay)
CMPYKMYPHLIX Ouoio2udeckux oanHvlx. Hanomexunonoeuu 6 oOuonoeuu u
meouyune. Ilpoepammupyemvie  @dynkyuu  oenxos. Cnocobvt Odocmasxu
Jlekapcms.

JdemoHcTpanumn

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

Tabmuiel m  cxeMbl: «buHocuHTe3 Ocnka», «[ eHETHUECKHH KOI»,
«Bupyce, «baktepuodarmn.

IpakTnueckas padora «Co3nanue MOAEIIA BUPYCA».

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Krnerounslii 1uki, ero mepuoabl W perymsmus. Mutepdaza u MHTO3.
OcobeHHOCTH TPOIIECCOB, MpoTeKaronmx B uHtepdasze. [loaroToBka KIETKH K
nenenuto. IIpecuHrernueckuid  (MMOCTMUTOTUYECKUM), CHUHTETUYECKUM U
MOCTCUHTETUYECKUH (MPEMUTOTUICCKUIN ) TIEPHOIBI UHTEP(DA3HI.

Marpuunsbin cuate3 JIHK — perumkanus. [Ipuanuner permmkanun JTHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIAPAJUICIbHOCTD.



Mexanusm perukannu JJHK. Xpomocomsl. Ctpoenne xpomocoMm. Tenomepsl 1

TeaoMepaza. XPOMOCOMHBIMH Ha0Op KIETKM — KapUOTHUIl. JIAIITOMIHBIN U
raruiouHeIM  HAO0Ophl XpoMocoM. ['oMonormunble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

lenenue kinetkn — MuTO3. CTamuM MUTO3a U TNPOUCXOMASIIME B HHUX
npoueccel. Tunel Muto3a. Kapuokunes u HUTOKHHE3. buonornyeckoe 3HaUYeHNE
MUTO3a.

Perynsuus Mmutotnueckoro nukia kietku. [Iporpammupyemast kiieTouHas
rubesp — arnomnTos.

Kinerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxu, cmapenus u euberu kiemok. «lL{ugposas
K1emkay — ouounHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHCcTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIM LUK KIETKW», «Mutos», «CTtpoeHue
xpomocomy, «Pemmkanus JJHK.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpoIpenaparbl: «MwHTto3 B
KJIETKAaX KOPEIIKA JIyKa.

JlaGopaTtopnass  padora  «M3yueHne XpoMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparax».

Jlaboparopnasi pabdora «HaOmiomenue muTO3a B KIETKaX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpOITpenapaTax).

Tema 9. CTpoenne u QyHKUNHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OCOOEHHOCTH  CTpOEHUS UM  JKUZHEACSITENBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxeu, OJHOKIECTOYHBbIE TPHUOBI, OJHOKJIETOUYHBIC
BOJOPOCTH, APYrue NpOoTUCThI. KOJIOHNaNbHbIE OpraHU3MBl.

B3auMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHus3Ma. TkaHu, OpraHsl U
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacrenmii. Tumel pacTUTENbHBIX TKaHE: o0Opa3oBaTeNbHas,
MOKPOBHAsI, MPOBOASAIIAS, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
(GYHKIIUN 1 PacTIONOKEHUSI TKAHEH B opraHax pacTEHUHN.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEINAIbHAS,
COCIMHUTENbHASA, MblleyHasi, HepBHAsA. OCOOEHHOCTH CTpOEHUS, QYHKIUN U
pPAacMoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbsl U
CHUCTEMBl OPraHOB JKMBOTHBIX M 4eyoBeKa. OYHKIMU OpPraHOB U CHUCTEM
OpPTaHOB.

Omnopa Tena opranu3mMoB. Kapkac pacrenuii. Ckenerbl OTHOKIETOUHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblld 1 BHYTpeHHUH ckeneT. CTpoeHue u
TUIBI COEAUHEHUS KOCTEN.

JIBukeHne OpraHu3MoB. JIBHJKEHUME OJHOKIIETOYHBIX OPraHU3MOB:
amME&0ouTHOE, )KTYTUKOBOE, PECHIYHOE. JIBUKEHNE MHOTOKJICTOUHBIX PACTCHUN:
TPONIU3MBI M HACTHU. J|BH>KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIIBI  UX padoTa.

IIutanne opranu3zmoB. lloryomenue BOAbI, YIJIEKMCIOrO rasa |
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. [IuTanue >kMBOTHBIX. BHYTpHUIOJIIOCTHOE
M BHYTPUKIETOYHOE TMHIIEBApeHUE. lIuTaHue T1O3BOHOYHBIX JKUBOTHBIX.
Otnensl  OUIIEBAPUTENBLHOrO  TpakTa.  [luieBapuTeNbHBIE — KEJE3bI.
[InmeBapuTenpHas cucTemMa 4ea0BeKa.



Jlpixanne opraHusmoB. [JlpixaHue pacteHuil. JlpIxaHue IKUBOTHBIX.
Huddysus razoB uepes NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixaTenbHas
noBepxHOCcTh. JKabepHoe u Jné€royHoe JbIxaHue. JIpIxaHWe TO3BOHOYHBIX
KUBOTHBIX M YEJOBEKA. OBOJIIOLIMOHHOE YCIOXKHEHHUE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cHUCTEMa 4YeJOBeKa. MexaHuzm
BEHTWISIIIUM JIETKUX Yy MNOTUL W MJIEKONUTAKOWUX. Perymsuusa abIXaHus.
JlprxaTenbHbIE O0BEMBI.

TpaHcnopT BEHIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcnopT BemIECTB y XKUBOTHBIX. KpOBEHOCHass cucremMa M €€ OpraHbl.
KpoBeHocHasi cucTteMa TO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaile,
KPOBEHOCHBIE cOCyAbl W KpoBb. Kpyrum kpoBooOparieHus. DBOJIIOLHUOHHBIC
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
Pabora cepana u eé perymsus.

Beigenenue y opranusMoB. Beinenenue y pacrenuil. Beimenenue y
#KUBOTHbIX. CokparurtenbHble Bakyosd. Opranbl BeiaenieHus. Duibrpanus,
CeKpelrs MW 00paTHOE BCAachlBAaHME KaK MEXaHHU3Mbl paOOThl OPraHoB
BbiJieieHUsA. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW W BBIACIUTEIBHOU
cucrteMaMu. BbleneHre y II03BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u pyHkimoHupoBanue Hepona. Obpa3oBaHrEe MOYH Y YEIOBEKA.

3ammTa y OpraHu3MOB. 3alllTa Y OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OakTepuil M LMCTHI MPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTCHHI.
Kyrtukyna. Cpeactsa macCUBHOM M XUMHAYECKOU 3a1UThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMUBOTHBIX. [IOKpOBBI M HMX HMPOU3BOJIHBIC.
3amura opranu3Ma ot 6ose3nel. UmmyHnHas cucrema denoBeka. Kiierounsiii u
rYMOpaJIbHBIA UMMYHUTET. BpoXkI€HHBIN U TIPUOOPETEHHBIN crienuuiecKuit
UMMYHUTET. Teopust KiIoHaIbHO-cenekTuBHOr0 nMMmyHurtera (I1. Dpnux, ©. M.
bepuer, C. ToueraBa). BocnamutenbHble OTBETH OpraHu3MoB. Poib
BPOXKJIEHHOTO UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocts W peryisinus |y OpraHu3sMmoB. Pasapaxumocts y
OJHOKJIETOUHBIX OpPraHu3MoB. Takcucel. Pa3gpaxuMocTs U peryisuus y
pactenuid. PocToBbIE BElIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryysius y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. JBOJIIOLNUOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pedunexc u pednexkropHas gyra. besycinoBHbie U yCIOBHBIE pe(IICKCHI.

['ymopanbpHas peryssnus U SHIOKPUHHASL CUCTEMA )KUBOTHBIX U YEJIOBEKA.
JKenes3pl HSHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKpUHHOW cucteMm. ['mnoramamo-runoduzapHas
cucTeMa.

JdemoHcTpanumn

[Toprper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIC
BoJIOpociny, «bakrepumy», «lIpocteitmmey, «Opranbl IBETKOBBIX PACTCHUI»,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBsie cucteMbl», «CTpoeHue cTedsy,
«CTpoeHue JIMCTOBOM IMIIACTUHKNY», « TKaHU KUBOTHBIX», «CKEIET 4eloBEeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenpHas
cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas  cUCTEMay,
«BbrgenurenbHas cucremay, « DHIOKPUHHAsA cUcTeMay, «CTPOECHHUE MBIIIIBDY,
«Ammynurer», «KumeunononoctHele»y, «(Cxema MNHTaHUS  PACTECHUNY,
«KpoBEHOCHbIE CHCTEMBl TO3BOHOYHBIX KUBOTHBIX», «CTpOo€HHE THUAPHI»,



«Crtpoenue mnaHapumn», « BHyTpeHHEe CTpOECHHE NOXKIEBOT0 uyepBs», «HepBHas
cuctemMa pwid», «HepBHas cucrema ssrymku», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nruny», «HepBHas cucrema
MIIeKonuTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpENnapaThl OJJHOKIETOUYHBIX
OpraHW3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIAPbl KOMHATHBIX PAaCTEeHUH, repOapuu
pacTeHHMI pa3HbIX OTHEIOB, BIIAXKHBIC MpPENapaTrbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyJoBaHUE MJi1 JEMOHCTPAIMM TOYBEHHOTO W BO3JYIIHOTO MHUTAHUS
pacTeHul, pacilerieHusl Kpaxmayia W O€JNKOB ToJ JeHCTBUEM (PEpPMEHTOB,
o0opyJ0oBaHUE HJisi JEMOHCTpPAllMU OIBITOB IO W3MEPEHUIO KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJIbHbIX JIBH)KEHUN, MOJEIH TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3ydyeHre TKaHEH paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OopraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHOkeHUE M pa3BUTHE OPraHM3MOB

dopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrofioe (BKJII0Yasi BEreTaTUBHOE) U
nojioBoe. Buubl 0ecnosioro  pa3MHOXKEHHUS: TOYKOBAHHME, CHOPYJISALINS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3zmuHoxkenue. [lonoBeie KieTKH, uinu rameTsl. Meito3. Ctaguu
Mmeiro3a. IloBenenne xpomocom B Mmeno3e. Kpoccunrosep. buonorunueckuii
CMBICJI M€H03a U MOJIOBOTO Iporiecca. Melo3 U ero MECTO B JKU3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pa3Butue. l'ameroreHe3 y KHUBOTHBIX. IlosioBbIE
xene3pl. OOpa3zoBaHME UM pa3BUTHE TMOJOBBIX KiIeTOK. CrnepmaTtoreHes u
ooreHe3. CTpoeHuE MOJIOBBIX KIETOK.

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

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DOMOPHOJIOTHUS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeene3z — oO0Ha u3 2nasHvix npobdiem
amopuonoeuu. Kownyenyus mopgocenos u mooderu mopghoeenesa. Cramuu
AMOpHOTreHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). [poOnenue. Tumbl
IpoOneHus. /lemepmunuposannoe U  HeOEePMUHUPOBAHHOe  OpoOb/ieHue.
bracmyna, munwer 6nacmyn. OcoOEHHOCTH JPOOJEHUS MIIEKOTMUTAIONIUX.
3apopIieBble JUCTKU (TracTpyJtisalus). 3akiajJka OpPraHOB W TKaHEeW Wu3
3apOJIBIIIEBbIX JINCTKOB. B3anMHOEe BIMSHHE YacTel pPa3BUBAIOLIETOCS
3apojpliia (AMOpUOHATBFHAS MHAYKIHS). 3aKiIajKa IiaHa CTPOSHUS >KUBOTHOTO
KaK pe3yJbTaT HEPapXUUYECKUX B3aUMOJCHCTBUM T'€HOB. BiusHue Ha
AMOPHOHATILHOE PA3BUTHUE PA3THMUHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pazButue xuBoTHBIX. [locTaomMOpuonaneHbiii niepuon. IIpsamoe u
HempsiMoe pa3Buthe. PazButue ¢ Meramopdo3oM y OEClO3BOHOYHBIX U
MMO3BOHOYHBIX XUBOTHBIX. BHOJOTMYECKOE 3HAUYEHUE MPSMOr0 U HEMPSIMOTo
pPa3BUTHUSI, UX PACHPOCTPAHEHHUE B MpHpoje. TUlbl pocTa >KMBOTHBIX. DaKTOPHI
pPEryJsiud pOCTa JKUBOTHBIX W denoBeka. CTaauu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS y )KUBOTHBIX U uenoBeka. [leproibl oHToreHesa uenoBeka. CtapeHue
1 CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ameroput u cropodur. Meiio3 B
KU3HEHHOM TIMKJe pacteHuil. OOpa3zoBaHue crmop B TIpolecce Meiiosa.
l'amerorene3 y pacrennii. OMIOJOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX



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

MexaHn3MBbl PETYISIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuupbr u cxembl: «BereratnuBHOEe pa3MHOKeHHE», « TUIBI OECronoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIAaMUAOMOHAAbD», «Pa3sMHOXKEHHUE IBIIICHBD,
«PazmHOXeHue  tuape», «Mewnosz», «XpoMocombl», «l'ameToreHesy,
«CTpoeHue ANIEKIIETKH U CIIEpMaTO3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«lIpssMmoe u HempsiMoe pa3BUTHE», «Pa3BUTHE MaWCKOTO KyKa», «Pa3Butue
capaHun», «Pa3BuTue mArymkmn», «J[BoHHOE OIIONOTBOPEHHE Yy IIBETKOBBIX
pactenuit»y, «CTpoeHue CeMsH OIHOAOJBHBIX W JBYIOJIBHBIX PAacTECHUI»,
«KM3HEHHBII 1UKJI MOPCKOM KamycTb», <« KH3HEHHBIA LHMKI MXay,
«OKM3HEHHBIN TUKII IANOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKpPOIpEnapaThl SIMIIEKICTOK U
CIIEpPMATO30UI0B, MOAENb «LIUKIT pa3BUTHSA JIATYIIKNY.

JlaGopaTtopnasi padora «l3ydeHHe CTpPOEHHS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

IIpakTnueckasi padora «BbIsIBICHUE MPU3HAKOB CXOACTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTtopnass paGora «CTpoeHuUE OpPraHOB pPa3MHOXKEHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH M W3MEHYHBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIIEHUS W pa3BUTUSI Te€HETUKU Kak Hayku. PabGoter I
Menpens, I'. ne @pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. Konbrora, H. U. BaBuiioBa, A. H. benosepckoro, I'.
J1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETHYECKHE TOHATUS W  CHUMBOJBL. ['OMOJOTHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKHU, JOMUHAHTHBIA U
PEIECCUBHBIN TMPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YHCTAsl JIMHUS, TUOPHIBI,
reHotur, QeHotur. (OCHOBHBIE METOJABI TEHETHKU: THUOPUIOIOTHYCCKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanumn

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

Tabnuibl 1 cxeMbl: «MeTobl TeHeTUKIY, «CXeMBbI CKPEIIUBAHUS.

JlaGopaTopnasi paGora «JIpo3oduiaa Kak OOBEKT T'C€HETHYECKHUX

VICCIIEIOBAHUIY.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBwiii 3akoH Mengenss — 3aKoH

€AMHO00pa3usi TUOPUIIOB TEPBOrO TOKOJeHUs. [IpaBmio JOMUHUpPOBAHMS.
Bropoii 3akoH MeHzenss — 3aKOH pacuieyieHusl Tpu3HakoB. Llurtomornueckue
OCHOBBI MOHOTHOPHTHOTO CKpeIIuBaHus. [ umore3a 4ucToTh TaMeT.

AHanuzupyouiee CKpELUUBaHUE. [IpoMeKyTOUHBIN XapaxkTep
HacienoBaHus. Paciienienre npu3HakoB IIPY HEMOJIHOM JOMUHUPOBAHUH.
HuruOpuaHoe ckpemuBaHue. Tperuii 3akoH MeHmenss — 3aKoH

HE3aBUCHUMOTO  HACJIIEJOBaHHWS  IpU3HAKOB. lluTosornueckne  OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.



CuenienHoe  HaciefgoBaHue npusHakoB. PabGotet  T. Moprana.
CuenyieHHOE HacleIOBaHUE TEHOB, HAPYUICHHWE CLEIUICHHS MEXAY TIE€HAMH.
XpoMOCOMHasi TEOPUSI HACIIEICTBEHHOCTH.

I'enernka nmona. XpoMOCOMHBIM MEXAHU3M OMNPEACIICHHS 01a. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOrameTHelii W  TIeTepOramMeTHhId  MOJ.
['eHeTnueckass CTpyKTypa MOJIOBBIX XpoMocoM. HacimenoBaHue HNpHU3HAKOB,
CUEIUICHHBIX C TIOJIOM.

I'enoTun kak wenocTHas cucrteMa. [lnedoTponuss — MHOXKECTBEHHOE
JNEUCTBUE TeHa. MHOXKECTBEHHBI auieau3M. B3anmMonencTBUE HealIEIbHBIX
reHoB. KommiementapHocTs. Onuctas. [lonumepus.

['eHeTHYECKUI KOHTPOJIb PAa3BUTHS PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eneTnyeckue MexaHU3Mbl CHUMOUOTE€HE3a, MEXaHU3Mbl B3aUMOJCUCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHUKpOOHMOM». ['eHeThueckue acreKThl
KOHTPOJISl U U3MEHEHHUS HACJIeICTBEHHON MH(OpPMAIIUU B TTOKOJICHUSX KJIETOK U
OPraHUu3MOB.

JemoHcTpanuu

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

Tabmuubr u cxembl: «llepBbiii U BTOpOi 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanu3Wpymrollee — cKpemmuBaHue»,  «HemonHoe
JTOMUHUpOBaHUE», «CIIETUVICHHOE HACJeI0BaHWE MPHU3HAKOB y JPO30(HUIb»,
«l'enetuka monay, «Kapuotun denoBeka», «Kapuotum Ipo30Quiib»,
«Kapuotun nTune», «MHOXKECTBEHHbI —aimienu3m», «B3aumopaencrBue
TE€HOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpAIlMd 3aKOHOB E€IUHOO0Opa3us
ruOpUIOB TEPBOTO TMOKOJCHUS W PpACHICIUICHHS MPU3HAKOB, MOJENb IS
JEMOHCTPAllUM 3aKOHA HE3aBMCHMOI'O HACJIEAOBAHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTpPALUK CUEILUICHHOTO HACJIENOBAaHUS IIPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUHOTO
CKpENIUBaHUA y IPO30(DUITBI».

IIpakTuyeckass padGora «/I3ydueHue pe3ylbTaToOB  JUTHOPUIHOTO
CKpENIMBaHUs y IP030(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmupoBaHuu (HEHOTHUTIA.
N3MeHunBOCTh mNpu3HAKOB. KadyeCTBEHHbIE M KOJMYECTBEHHBIC IPU3HAKHU.
Buibl 13MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.

MoaudukanonHas HW3MEHYUBOCTh. Poib cpensl B (hopmupoBaHUM
MOIU(PUKAITMOHHOM U3MEHYUBOCTH. Hopwma peakuu IpU3HAKa.
Bapuanuonnsiii psg u BapuanuonHas kpuas (B. Moranncen). CpoiicTBa
MOIU(PUKAIUOHHON N3MEHYUBOCTH.

I'enoTnnnueckasa NU3MEHYUBOCTD. CsoiicTBa T€HOTUTTNYECKOU
W3MEHYMBOCTH. BHIBI TE€HOTHUIINYECKOH H3MEHUYMBOCTH: KOMOWHATHBHAI,
MYTallMOHHAs.

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM IPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTUA. PoOJIb KOMOWHATUBHOI W3MEHYMBOCTH B
CO3JIaHUH TEHETHYECKOTO pPa3HOOOpa3us B IIpeeiax OJHOTO BHIA.

MyTanmoHHasi U3MEHYUBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W WHAYUUPOBAHHbIE MYyTaluMU. SJepHblEe W
nuToria3MaTuyeckue wmyrtanuu. (ComMaTUYecKue U MOJIOBBIE  MYTalluu.
[IpruriHBI BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIHMSHUE HA OPTaHU3MBI.



3aKOHOMEPHOCTU MYTAIIMOHHOTO MpOoLEecca. 3aKOH TOMOJIOTUYECKUX PSIAOB B
HacneacTBeHHo uamenunBocty (H.M. BaBuos). BHesnepHas n3aMeHYMBOCTD U
HACJIEJCTBEHHOCT.

Onuecenemuxa u 3NUSEHOMUKA, pPOTb INULEHeMUYeCKUX @axkmopos 6
Hac1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MO8.

JdeMoHCcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuubr u cxembl: «Bunmbl wu3meHunBocTH», «MoauduKannoHHas

N3MEHUYHBOCTD), «KomOunnaTtusHas N3MECHUYHUBOCTDY, «Meiosy,
«OmnonorBopenue», «l'eHeTHdYeckue 3aboyieBaHUS  4elloBeKa», «Bumsl
MYTaIAN.

O6opynoBanue: *KuUBble U repOapHble FK3EMIUISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYHUBOCTH.

JlabopaTopHasn pabora «HccnemoBanue 3aKOHOMEPHOCTEMN
MOJAU(PUKAUOHHON u3MeHUuBOCTU. [locTpoeHHne BapHaIllMOHHOTO psjia |
BAPUALIMOHHOU KPUBON».

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

Tema 14. I'eneTuka yesioBeka

Kapuotun uenoBeka. Mex1yHapoaHasi mporpaMmma UCCIEAOBaHNS T€HOMA
yejaoBeKa. MeToabpl H3y4YEHUs] TEHETUKM 4YEeJIOBEKa: TIEeHEaJIOrM4eCcKUi,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJIAIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMEHHOE  OMNpENENICHHE  TE€HOTHIIA:
IIOJJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C ITOMOIIBIO
[M[[P-ananu3a. HacnencrBenHsle 3a0o0jeBaHUS  4elloBeKa. [ eHHbIE U
XpOMOCOMHBIE  ©OOJIe3HH  4YeloBeka. bone3sHm ¢ HAcleJICTBEHHOMN
IIPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIULUHCKOU TEHETUKH B
IPEeIOTBPAIICHUH U JICYCHUH TeHEeTHYEeCKUX 3a0o0JieBaHMM YeloBeka. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJICTKH. ITonsiThe
«TEHETUYECKOTO Tpy3a». ITUYECKHE AacCHeKThl HCCIAEAOBaHUN B 00JacTH
PEIaKTUPOBAHUs T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (HakTOpbl TOBBIINIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
duznueckoMy W XUMHYECKOMY  3arpsi3HCHHUIO  OKpY)Kaloled  Cpejbl.
I'eneTnyeckas npeapacnooKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanuun

Tabnuub! u cxembl: «Kapuotun yenosekay, «MeToabl U3y4eHUsI TEHETUKA
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETTOBEKay.

IIpakTnueckasi padora «CocTaBieHUE U aHAIN3 POJOCIOBHOW.

Tema 15. Cestekniusi OpraHu3MoB

JlomecTuKanus W CelIeKIUs. 3apOkKIACHUE CEIEKIMU W JTOMECTUKAILIUH.
Yyenue H. WM. BaBuwmoBa o IleHTpax mpoMCXOXIEHHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. PoJp ceekunu B CO3/1aHUU COPTOB PACTEHUM U MOPOJ
#*UBOTHbIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HaciaencTBeHHoM wu3MeHuuBoctTd H. WM. BasumoBa, ero 3HaueHue i
CEJICKIIMOHHOU paboTHI.

Metoapl cenekunoHHONM paOoThl. McKycCTBEHHBI OTOOp: MacCOBBIA U
WHIUBUyIbHBIA.  OTambl ~ KOMOWHAIMOHHOW  cenekiuu.  Mcmbitanue
MIPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHMY C TIOMOIIBIO OIICHKU
¢dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ MoMoIIIbio aHanm3a JIHK.

HckyccTBEeHHBIW  MyTareHe3 Kak METOJ] CEJIEKIIMOHHOM  paboThl.
PagnanvoHHbII W XUMHYECKHM MyTareHe3 KakK WCTOYHUK MYTalud Yy



KyJbTYPHBIX (pOpM OpraHu3MoB. Vcrnosib30BaHHEe T€HOMHOI'O PEIaKTUPOBAHUS
u MeToJ10B pekomOuHanTHbiX JIHK 115 monmyuenus ucxonnoro marepuana ajis
CEJIEKIINH.

[Tonyuenune MTOJIUIIIIOUIOB. BnyTtpusugoBas rUOpUIU3ALIHSL.
bnuskoponcTBeHHOe — cKkpeliuMBaHWe, WM MHOpuAMHT. HepoactBeHHoe
CKpelniuBanue, win aytopuauur. ['ereposuc u ero nmpuuusbl. Vcnosb3zoBanue
reteposuca B cenekiuu. Otnanéunas rudpuauzanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX TUOPUIIOB. [lOCTHIKEHMSI CENEeKIMU PpACTEHUH U SKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHre U U3y4YeHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PAaCTCHUI
U HUX JUKUX pOJUYEH I CO3JaHusl HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYUUIEHUS CYWeCmBYIOUWUX U CO30AHUS HOBbIX HOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUEM COBDEMEHHbIX Memo0o8
HAYYHbIX UCCTIe008AHUL, NePedoBblX UOeli U NePCNEeKMUBHBIX MeXHOI02ULL.

JemoHcTpanuu

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

Tabmuubr u  cxembl: «lleHTpHl TPOUCXOXKIEHUS U MHOTOOOpasus
KYJIbTYPHBIX PAacTEHUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEIACTBEHHOM
U3MEHUHUBOCTHY», «MeToasl cenekium», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

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

JlabopaTopHas padora «/3yueHre METOJ0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN.

IKekypeuss «OCHOBHBIE METOABI M JOCTUKEHHUS CEJEKIMU PACTCHHUUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCHBITATENILHBIN YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JAOOPaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. bBuoTexHOJI0THS U CHHTETHYECKAs OMOJI0TUS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJOTHHU, — KJIETOYHBIE UM TKAHEBBIC
KyJIbTYypbl, =~ MHKPOOPTaHHU3MBI, WX  XapaKTepUCTHKA. TpagullMOHHAas
OMOTEXHOJIOTHS: XJIeOOMeUueHne, TOJyYeHHE KHCIOMOJIOYHBIX MPOIYKTOB,
BuHOAEne. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTUYECKUX
TexHoJoruii. [Ipon3BoAcTBO OeKa, aMUHOKHCIIOT U BUTAMHHOB.

Co3ganue TEXHOJOTU U MHCTPYMEHTOB LEJICHAINPABICHHOTO W3MEHEHHUS
U KOHCTPYMPOBaHHS TE€HOMOB C LEIbI I[OJY4YEHUS] OPraHu3MOB U UX
KOMITOHEHTOB, COJIEpXKAIlIUX HE BCTPEUAIOIINECS B MIPUPOJIE OMOCUHTETUYECKHE
MyTH.

Knerounas naxxenepus. MeToasl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpuobOanku. Comartwueckass THOpUAM3AIASA W COMATHYCCKUUN
ambOpuoreHes. Mcmonp30BaHue TaIIONAOB B CENEKIMU pacTeHuil. [lonyyenue
MOHOKIOHANIbHBIX anmumern. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKIIOHANbHBIX aHmumen 6 Meduyure. VICKYCCTBEHHOE OILIOJIOTBOPEHHE.
PexoHCTpyKkIHMs ~ SHLUEKIETOK W KJIOHMPOBAHME  KUBOTHBIX.  Merton
TPAHCIJIAHTALIUU SIIEP KIETOK. TexHono2uu 0300po6ieHus, KyIbmueuposanus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCTNEEHHBIX KVIbIMYD.

XpoOMOCOMHass W Te€HHasl HHXeHepus. VICKyCCTBEHHBI CHHTE3 IeHa M
koHcTpynpoBanue  pekomOuHaHTHRIX JIHK.  Cozdanue  mpamnceennwvix



opaanuzmosg. JIOCTMXKEHUSIT W TIEPCIIEKTUBBI XPOMOCOMHOM W TE€HHOM
WHXXEHEPUU. DKOJOTUUECKUE U ITUYECKHUE TTPOOIEeMbl TCHHON MHKEHEPHUH.

MenunuHckue OuotexHosioruu. I[loctreHoMHas nmdpoBas MeIUIMHA.
[TIIP-nquarHoctuka. MeTa00JIOMHBIA aHadu3, TEHOLICHTPUYECKUM aHaju3
MpOTEOMA YEJIOBEKa JJIsi OLICHKM COCTOSHHUS €ro 370poBbs. Mcmosib3oBaHUE
CTBOJIOBBIX KJETOK. TaprerHas Ttepamus paka. 3D-OuowmHXeHepus s
pa3paboTku GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUM, CO3JIaHHS
KOMIUICKCHBIX TKaHEH cOuYeTaHHuEM TEXHOJOTHH TPEXMEPHOI0 OMONPUHTHUHTA U
ckaddonauHra 11 peleHus 3a1a4 IepcoOHaATN3UPOBAHHON MEUITUHBI.

Co3nanue BEKTOPHBIX BaKIIUH C 1IEJIbI0 OOecreueHus KOMOMHUPOBAaHHOMN
3ammThl 0T Bo3OyauTeneit OPBU, ycTtanoBiaeHHE MOJICKYJISIPHBIX MEXaHU3MOB
dbynknuonupoanus PHK-conmepkanux BHUpPYCOB, BBI3BIBAIOIIUX  0CO00
OITacHbIE 3a00JIEBAHUS YEI0BEKA U YKUBOTHBIX.

JdeMoHCcTpanuu

Tabmuuel W CXEMBL: «/cnonp30BaHUEe  MUKPOOPraHU3MOB B
MPOMBIIIJIECHHOM  MPOM3BOJACTBE», «KiletouHass uHXkeHepus», «l eHHas
VHXXEHEPUS.

JlaGopaTopHnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

Jkckypceusi «bUOTEXHOJIOTUA — BaKHEHIIAs MPOU3BOJMUTEIbHAS CHJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxaenue u pasBuTHE IBOJILNMOHHBIX NMPeICTABJICHU B
Onosiorum

OpomonnonHas teopuss Y. JlapBuHa. IlpeanochUlKu BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JIBmxkymme cuibsl  SBofonuMM  BUnoB 1o Y. JlapBuHy (BbICOKas
MHTEHCHUBHOCTh PAa3MHOKEHHSI OPraHU3MOB, HACIIE/ICTBEHHAs W3MEHYUBOCTb,
06opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA U UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunteTndeckoit teopuu sBomtonnu (CTD). Heittpanphas
Teopust dBoJonu. CoBpeMEHHasi JBOJIONMOHHAS Ouoyiorwsi. 3HaueHue
ABOJIIOIMOHHOM Teopuu B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHbI
MUpa.

JdemoHcTpauumn

[ToptpeTtsi: Apuctorens, K. JIlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosbe, Y. Hapsun, C. C. UetBepukos, U. W. lImanwsraysen, /x. Xonaeis, /.
K. benses.

Tabmuubr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHuero)y,
«Jlectnunia xkuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NpUCTOCOOJIeHnt y pacTeHuil U >kuBOTHBIX (1m0 Jlamapky)», «Kapra-cxema
Mapupyra myremectsus Y. Jlapsunay», «Haxoaxu Y. [dapBuna», «DopMmsbl
O0oprOBI  3a  cymiecTBoBaHue», <«llopoapl romybeit», «MHoroobpasue
KyJIbTYpHBIX (opMm KamycTb», «llopoapl moMamrHUX KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuUI0B (o Y. JlapBuny)», «CxemMa COOTHOIIICHHUS
JIBIDKYIIUX CHJI 3BOJOLUNY», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKON TEOpUH
SBOJIIOLII.

Tema 2. Mukpo3Borouus u €€ pe3yabTaThl

[Tonynsiuust Kak »JeMeHTapHas eauHuna »Bodtouud. COBpEMEHHbIE
METOABl OIEHKH TEeHETUYECKOTO Pa3HOOOpa3usi W CTPYKTYPhI TOIMYJISIUH.



N3menenne reHoOHIAa MONYJIALMH KaK SJIEMEHTAPHOE HBOJIIOIMOHHOE
ABJICHHE. 3aKOH TeHeThuueckoro paBHoBecus Jx. Xapnau, B. Baitnb6epra.

DOneMeHTapHble (akToOpbl (ABMKYIIUE CHUJIBI) 3BOJTIONUU. MyTalmOHHBINA
npouecc. KomOunatvBHass wu3MeHYUMBOCTh. [lpeiid reHoB — ciaydaiiHble
HEHAIpaBJCHHbIE M3MEHEHUS YacTOT ajulesied B momyisuusx. ekt
ocHoBarelnsi. Ipgexm Oymuliounoeo eopaviuika. CHuUdCeHUe 2eHemuyecko2o
pasnooobpazus: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6
bonvuwux u  maneix nonyarayusx. Murpanuu. M3omsamus  MOMyJISIAN:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIoru4ecKast (pernpoyKTUBHA).

EcrectBennbiii orbop — Hampapisitomuid (paktop 3Bororuu. Dopmbl
€CTECTBEHHOTO OTOOpa: JABWXKYIIUH, CTAaOWIM3UPYIOIINMA, pa3pbIBAIOIIMIA
(m3pynTuBHbIN). [lomoBoM 0T6Op. BO3HHKHOBEHNE M ABOIOIUS COIIUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE  NPUCIIOCOOJIEHM Yy  OopraHu3MoB.  ApoMopdo3bl U
UAM0A 1N TAllKH. [Tpumepsl IPUCTIOCOOJICHUI y OpraHU3MOB:
Mopdomnoruyeckue, (UHOJOTUUECKHE, OHMOXMMUYECKHE, TOBEIACHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpasoBaHue Kak pe3ysbTar
MUKPOIBOIOIMHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CITIOCOOBI BHJI000pa30BaHMS: ajionaTpuyecKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUIUIOMIU3AIINS,
rudpuauzanms). JIUTenbHOCTh IBOJIIOIIMOHHBIX IMPOIECCOB.

Mexanuzmbl (HOpMHUPOBAHUS OUOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BoMOIIMOHHONW OWONOTMM B  pa3paOOTKE HAy4YHBIX METOOB
coxpaHeHusi OnopazHooOpazus. MUKPOIBOMIONMSA U KOABOJIIOIMS MMapa3UuTOB U
uX Xo3sieB. MexaHusmbl (HOPMHUPOBAHUSA YCTOWYMBOCTH K AHTUOMOTHUKAM U
croco0Obl OOPHOBI ¢ HEH.

JdemoHcTpanuun

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

Tabmuubr 1 cxembl: «MyTanmoHHasi U3MEHUYUBOCTHY, «[lomymsinonnas
CTpyKTypa Buua», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«/IBHKyIIME CHJIBI  DBOJIONMMY, «OJKOJOTUYECKAS] W3OJSAIUS MOy
ceBaHCKoU Qopenmny, «I'eorpaduueckas 304U JIUCTBEHHUIIBI CUOUPCKON U
JUCTBEHHUIIBI 1aypckoi», «IlomynsiroHHbIe BOJHBI YUCICHHOCTH XHUIITHUKOB
U KepTB», «Cxema JeHCTBUS €CTeCTBEHHOro oTOopa», «DopMbl OOphOBI 3a
cyliecTBoBaHuey», «MHAaycTpuanbHbli MenaHu3M», <«JKuUBbIE HCKOIIAEMBIEY,
«ITokpoBUTENbCTBEHHAS OKpacka >XMBOTHBIX», «[Ipemyrpexmaromnias okpacka
KUBOTHBIX»,  «Dusmonorunueckne  amanrtanum»,  «lIpucrnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepuu Buma», « BUabl-IBOMHUKNY,
«Ctpyktypa Buaa B mpupoae», «Cmocobbl  BHUA00Opa3oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BUJIOB JIAHIBIIIEN,
«IKOJOTHYECKOE BUA000pa30BaHUE BUIOB CUHUID), «lloMuImonibl pacTeHuin»,
«KamycTHo-peneunbiii THOPHITY.

O6opynoBanue: repOapuu pacTEeHWH, KOJJICKIIMM HACEKOMBIX, dYydela
ITUIl ¥ 3BEPEH C MpUMEpaMu Pa3IMYHBIX MPUCIIOCOONIECHUHN, yydena MTUIl U
3Bepeil pa3HbIX BUIOB, repOapuu pacTeHUW OJM3KUX BHJIOB, 0OPA30BABIINXCS
Pa3TUYHBIMH CTIOCOOAMH.

Jlaboparopnasi pa6ora «BrbIsiBIeHHE N3MEHUYHMBOCTH y OCOOEH OJTHOTO
BHJIA».



Jlaboparopnass paGora «IIpucrnocoOneHuss OpraHu3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PA3HOCTHY.

Jlaboparopnasi pabora «CpaBHEHHE BHAOB IO MOP(POIOTHUECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJibTAThI

Meroabl u3yuyeHUss MakpodBoitouud. [lameoHTOmOrMYecKne MeETOIbI
u3ydeHus: sBojironuu. I[lepexomnsie GopmMbl U (PUIOTEHETUYECKUE PSAJIBI
OpraHU3MOB.

buoreorpaduyeckue MeTo bl n3ydeHus »BomoIuu. CpaBHeHHE (IIOPHI U
¢dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emiu. Bunbi-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUUECKME W CPaBHUTEIBHO-MOP(OJIOTUUECKHE  METO/IbI
U3YYCHHUSI HBONIONUHU. ['eHeTHuecKue MeXaHU3Mbl HBOJIIOIMUM OHTOTEHE3a U
MOSIBJICHUSI DBOJIOIMOHHBIX HOBHIECTB. ['OMOJOTMYHBIE M aHAJOTUYHBIC
opranbl. PynmuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYJISIPHO-TEHETUYECKUE,
OMOXMMHUYECKHE M  MaTeMaTHYeCKHE  METOJAbl  U3YYCHHUS  HBOJIIOIUU.
['omonoruunsie reHsl. COBpeMEHHBIE METOJIbI MOCTPOCHUS (PUIOTEHETHYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallMX U SBOJIIOLUSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HBOJOUMH. [IpuHyun cmeHsl

@yHKYULl. Heob6patumoctsb ABOJIIOLIMH. AJnlanTuBHas panuanusi.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.
JemoHcTpanumn
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, 3. ['eKkelb.
Tabmuubl U CXEMBI: «DWIOr€HETUYECKU  PAI  JIOIIAIM»,

«ApxeonTepukcy, «3Bepo3yobie smiepb», «Creromedansn»y, «Pununoduts,
«CeMeHHbIE TanoOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emuu», «lperid
KOHTHUHEHTOB», «PenukThl», «HauanbHble cTaguu SMOPUOHATIBHOTO PA3BUTHS
MO3BOHOYHBIX KMBOTHBIX», «l'OMOJIOTMUHBbIE W AHAJIOTUYHBIE OPTraHbI»,
«PynumeHTb», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpPHI  4YEJIOBEKAa U
muMnan3e», «l JaBHbIE HaMpaBJiICHHUS HBOMIONUNY, «OO0IIHE 3aKOHOMEPHOCTH
ABOJIIOLII.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJISKA HCKOMAEMbIX OCTAaTKOB
OpraHu3MOB, MYJISI)KA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, pYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe »KU3HN Ha 3emJie

Hayunbple THMOTE3BI MPOUCXOXKICHUS >KU3HH Ha 3emie. AOUOTEHE3 H
naHcrepmusi.  [loHaydyHble  TPEACTABICHUS O  3aPOXKIACHUM  KU3HU
(kpearmonn3M). ['umore3a TOCTOSHHOTO CaMO3apOXKACHHUS JKU3HU U €€
onpoBepkeHue onbiTaMu  ®. Pemm, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxaeHne >Ku3Hu U aCTPOOUOIIOTHUSI.

OcHoOBHBIE ~ 3Tambl  HEOpraHW4YeckoW  sBomronuu.  [lnanerapHas
(reoyoruueckas) JIBOJIONNS. XHMHYECKas dBOJIONUSA. AOHOTeHHBI CHHTE3
opraHnueckux BemlecTB U3 Heopranmdeckux. OneiT C. Mumiepa u I'. FOpu.
OOpa3zoBanue moauMepoB W3 MoOHOMepoB. KoamepBathas rumoteza A. .
Onapuna, runore3a mnepBuuHOro OynboHa JIk. XosmelHa, reHeTHYECKas
runore3a . Mémnepa. Pubosumsr (T. YUex) m rumoresa «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJICTKH.

Uctopusa 3emmum u Metonbl e€ u3ydeHwus. VIckornaemble OpraHHYecKue
octatku. ['eoxpoHonorus u e€ wmeroasl. OTHOCHTENbHAass W aOCONIOTHAS
reoXpoHosiorusi. ['€eoXpoHoioruueckas mKaisa: 30Hbl, 3pbl, IEPUOIbI, STOXHU.



HauanbHble 3Tanbl opranudeckor 3Boironuu. [losBieHHE M ABOJOIUS
NEPBBIX KJIETOK. DBOJIOLMS MeTaboau3Ma. Bo3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OHMOIIEHKM Kak aHalior TMepBbIX Ha 3emile
coobmiectB. CTpoMatonuTsl. [IpoKapuOThI U 3yKapUOTHI.

[Ipoucxoxnenune DYKapUOT (cumOuorenes). DBOJIFOLIUOHHOE
POUCXOXKIAECHUE BHUPYCOB. [IpOMCXOXKIIEHHME MHOTOKIETOYHBIX OPTraHU3MOB.
BoO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaIbl HBOJIIOIUHU BRICIIUX pacTeHUuH. OCHOBHBIE apoMOp(]O3bI
pactenud. Bpixon pactenud Ha cymry. [losBieHWE CHOpPOBBIX PACTEHUN H
3aBoeBaHMEe UMU CcymHd. CeMeHHble pacTeHus. [IpoucxoxkaeHue IBETKOBBIX
pacTECHUM.

OcHOBHBIE ATallbl SBOJIOLUU KUBOTHOrO MUpa. OCHOBHbBIE apoMOp(O3bI
*KUBOTHBIX. Benyckas dayna. KemOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBele xopnoBble KUBOTHbIE. JKuU3HB B BOAE. OBOJIOLMS
MO3BOHOYHBIX. IIpoucxoxnaenue ambubuii u pentwimil. IIpoucxoxneHue
miekonuTaomux W nrui. [Ipunnun kimrodeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMU U TTO3BOHOYHBIMU YKUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM U NEpUOAaM: apXeul, MpoTepO30i,
najgeo3o0i, Me3030i, KaiiHo30M. OOmas xapakTepuCcTHKa KiuMara |
re0JIOTUYECKUX IpoLeccoB. 11osBIeHNE U pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUs — 3KOJIOTHUYECKUE KPU3UCHI Npouuioro. [IpuyuuHel
U CIIEJICTBUSI MAacCOBBIX BbIMHpaHHWil. COBPEMEHHBI 3KOJOTMYECKUN KPHU3HC,
ero ocooennoctu. [Ipobiema coxpanenus 6nopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucTeMa oprauudeckoro mupa. [lpunmmnsl kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPTAaHU3MOB.

JemoHcTpanuu

[Toptpetsi: @. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A.
N. Onapun, [x. Xonnein, I'. Ménnep, C. Muuiep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbiTa @. Penny», «Cxema omnbita JI. TlacTepa
0 M3YYEHHUIO caMo3apoXKIeHus xu3Hm», «Cxema ombita C. Mwmiepa, I
IOpu», «ITanbsl HEOpraHUYECKO IBOIIOIUNY, «I €0XpOHOIOTNYECKas IIKaJIay,
«HauvanpHble 9Tanmbl  OpraHUYecko dBodrOIUMK», «Cxema 00pa3oBaHUs
yKapuoT MyTéM cumOuoreHesza», «Cucrema XuUBOW NpUPOIb», «CTpoeHue
BUpyca», «Apomopdo3bl pacreHuit», «Punuoputh», «OIHOKIETOUHbIE
BOJIOpOCIIN», «MHOTOKIETOUHBIE BoOAoOpocan», «Mxwm», «llanmopoTHUKNY,
«l'onocemeHHble pacTeHus’», «OpraHbl UBETKOBBIX pacTeHui», «Cxema
Pa3BUTHS KUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmme,
«Kumeunononoctueiey, «Ilmockue dvepBu», «UneHucrtoHorue», «PuIObY,
«3emHOBOMIHBIEY, «IIpecMmbikatomuecs», «lItuipy, «MiekomUTaIOIIUe,
«Pa3BuTHE KU3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO30MCKOU
ape», «Pa3BuTHe KHW3HM B MNAJIEO30MCKOM 3pe», «Pa3BuTHe XU3HU B
M€3030MCKOM 3pe», «Pa3ButHe KU3HU B KaWHO30MCKON 3pe», «CoBpeMeHHas
CHCTEMA OPraHUYECKOr0 MUPA».

O6opynoBanue: TepOapuy PACTCHUM Pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXXHBIC NIPENApaTbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUICKIIMM WIJIOKOXHUX, CKEJIEThl IMO3BOHOYHBIX JKUBOTHBIX, Yyde€lld NTHUIl U
3BEpEU, KOJUIEKUMH OKAMEHEJIOCTEM, TOJIE3HbIX HWCKONAEMBbIX, MYJISIKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryansnasa JaGopatopHasi padora «MoaenupoBaHUE OIBITOB
Mumnepa—tOpu 1o  u3ydeHUI0O aOMOT€HHOIO0 CHHTE3a OpPraHUYECKUX
COCIMHEHUI B MIEPBUYHOMN aTMocdeper.

JlaGopaTopnasi padora «/3ydyeHre M ONMMCAaHHUE HMCKOMAEMbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckasi padora «l3yuyeHne ocoOCHHOCTEH CTpOEHHUS pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckast  padora  «lM3yueHue  0ocoOEHHOCTEH  CTPOCHUS
MIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3a0aun aHTPONOJIOTHU. METOIbI aHTPOTOJIOTHH.

CraHoBi€HUE MPEICTABICHUIN O MPOUCXOKICHUH YEIOBEKA. PeIurno3xeie
BO33peHUsA. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTtBO uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHUE
yenoBeka. CBHUIETENIBCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-
Mopdoaoruyeckue, AMOPHUOTIOTUYECKUE, (bu3HOI0T0-OMOXMMUYECKHE,
noBeeHueckue. OTauyusi 4YelnoBEeKa OT KUBOTHBIX. lIpsAMoXoxkieHue u
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

JBuxymue  cuibl  (akTophl) — aHTpOINOreHe3a:  OWOJIOTHYECKHE,
cornrasibHbie. COOTHOIIEHHE OMOJOTMYECKUX U COIMAIbHBIX (AKTOPOB B

AHTPOIIOTEHE3E.
OcHOBHBIC CTaJIUM aHTpOIOTeHe3a. PaHHME YenoBeKooOpa3Hbie 00e3bsHbI
(IPOKOHCYJIBI) W paHHHUE TOHTHABI — OOIMe MPEeIKH YEIOBEKOOOPa3HbIX

00e3bsiH U JIoAiel. ABCTpPAJIONUTEKH — JIBYHOTHE Tpenku mrojed. YUemnoBek
yMENbI, TEPBbIE M3rOTOBICHUS OpyAUN Tpynaa. YUenoBek NpsIMOXOIAIIANA H
NEepBBIM BBIXOA JroAei 3a mpenenbl Adpuku. YenoBek reinenbOeprckuii —
001U MpeoK HeaHAepTaTbLCKOr0 YelIOBEKa M YelloBeKa pasyMHoro. Yemosek
HEAHJECPTAIbCKUNA KaK BUJ JIFOJEW XOJOAHOTO KiuMmara. YernoBek pa3yMHBIN
COBPEMEHHOI'0 THWIIA, JCHHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [Taneorenerrka u najieoreHOMHKA.

DBOJIIONNS COBPEMEHHOTO YelioBeKa. EcTecTBEHHBIN 0TOOP B MOIMYJISIITUSIX
yesoBeka. MyTalMoHHBIN mporiece U noauMopdusm. TlomymnsiiimoHHble BOJTHBI,
npeid reHoB, Murparus u «3PGeKT OCHOBATENN» B MOMYJISIUIX COBPEMEHHOTO
YEJIOBEKA.

Yenoseueckue packl. Ilonstue o pace. boisbimme pacel: eBporieonaHas
(eBpasuiickasi), aBCTpajO-HErpouJHAas (PKBATOpUANbHAsA), MOHTOJIOUIHAS
(a3narcko-aMepukaHcKkasi). BpeMss U myTH pacceleHus 4eaoBeKa MO TUIaHETE.
EnnacTBO yemoBeueckux pac. HaydyHas HECOCTOATENBHOCTH pacu3Ma.
[Ipucnoco61eHHOCTh YeJOBeKa K Pa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpelbl.
Brnusaue reorpaduueckor cpembl u jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeTIOBEKa.

MexauciuIiuinHapable  MeToAbl B (U3WYECKOM  (OMOJOTHYECKO)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHASL ~ AHTPOMOJIOTHSI U MaJICOAHTPOIOJIOTHUS
YEJIOBEUECKUX MOMYJISINN. bruoconuanpHble HCCIEN0BAHUS PUPOIbI YETOBEKA.
HccnenoBanue K03BOMIOMUHN OUOJIOTHIECKOTO M COIUATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabmuer u  cxeMbl: «MeToapl aHTPOMOJIOTHHY, «[ OJIOBHONH MO3T
yenoBekay, «UenoBekooOpasHbie 00€3bsHB), «CKENeT YeloBeKa M CKeJeT
muMIan3e», «PylIUMEHThl U aTaBU3MbD», «JIBHXKyIIUE CUJIbI aHTPOIIOTEHE3a,



«IBOJIIOIIMOHHOE JIPEBO YEJOBEKa», «ABCTPAJIONUTEK», «UenOBEK yMeEIbIii»,
«YenoBek mpaAMoxomAIMN», «JleHHuCOBCKUM 4enoBek» «HeaHmepranbubDy,
«KpomanboHLBY, «IIpeakn yenoBekay, «ITanbl IBONIOLUNA YEIIOBEKay, «Packl
YEJIOBEKA.

O6opynoBaHue: MYJSDKM OKaMEHEJIOCTeW, MpPeaMETOB MaTepuaibHON
KyJIbTYypbl TPEIKOB YejioBeKa, penpoaykiuu ((ororpaduu) KapTuH C
MU(DOTOTHYECKUMU U OUOJEHCKUMHU CIOKETaMH TMPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu HaxoJIOK HMCKOMAEMBbIX OCTAaTKOB YEJOBEKa, CKEJIEeT 4elIOBeKa,
MOJEJIb Yeperna 4YeJOBEKa M 4Yeperna IIMMIAH3€, MOJEIb KHUCTH YEJIOBEKA U
KHCTH IIUMIIAH3€, MOJIENIM TOPCa MPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «l3ydenue ocoOeHHOCTEH CTpOEHHUS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTnueckass pabora «/3yueHWe DSKOJOTHYECKUX  ajanTaiui
YEJIOBEKAY.

Tema 6. JDKoylorusi — HayKa 0 B3aMMOOTHOULICHUAAX OPraHU3MOB U
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KaKIIel cpeaou

3apoxkneHune u pa3BuTue skojorun B Tpyaax A. 'ymGonbara, K. @.
Pynbe, H. A. CeBeprioBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u
3a7a4u 3K0JI0ruU. CBSI3b IKOJIOTUH C IPYTUMU HAyKaMH.

Meronbl skosoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHUH:
npupoAHbie M JabopaTopHble. MojaenupoBaHue B 3KOJIOTHH. MOHUTOPUHT
OKpY’KaroIel cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaUeHUE DSKOJIOTMYECKUX 3HAHUM [IJI1 YEJIOBEKA. OJKOJOTHYECKOE
MHPOBO33PEHNE KAK OCHOBA CBSI3€M yenoBeuecTBa ¢ npupoaon. opmuposanue
JKOJIOTUYECKOU KYJIBTYPbI U 3KOJIOTUYECKON IPaMOTHOCTH HACEJICHUS.

JemoHcTpanuu

[Toptpetsl: A. I'ym6ombar, K. @. Pynse, H. A. Ceseprios, D. I'ekkenp, A.
Tenciu, B. H. Cykau¢s.

Tabmmiel 1 cxeMmbl: «Pa3aeisl sxonorum», « MeToasl sKoaorum», «CxeMa
MOHUTOPHUHTA OKPYKAIOIIEN CPEAbD.

JlabopaTtopnas  pabdora  «l3ydyeHue  METOJAOB  SKOJOTHUYECKHUX
VCCIIEIOBAHUIY.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre  (QakToppl M 3aKOHOMEPHOCTH WX  JICHUCTBHIL.
Knaccudukanus sxonormdyeckux (HakTopoB: abuoTH4YecKue, OUOTUYECKUE,
anTpornorersbie. O0IIMe 3aKOHOMEPHOCTH JEHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, ). Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak dKojorumdeckuii (axrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPA Ha OPTaHU3Mbl. DKOJIOTUUYECKUE TPYIIIIbI
pacTeHM W KMBOTHBIX IO OTHOIICHWIO K cBeTy. CurHanbHas pojb CBETA.
doTonepruoansM.

Temneparypa kak skosoruueckuii ¢akrop. [leiicTBue TemrepaTypbl Ha
opranu3Mbl. [[OWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTAHU3MbI. JBPUTEPMHBIE
U CTEHOTEPMHbIE OPTaHU3MBI.

BraxxnocTts kak akonorudeckuit ¢gakxrop. Ilpucmocobienus pacteHuil k
nmoJiiep kaHuio BoHOTO Oananca. Kimaccudukaius pacTeHuii 0 OTHOIICHUIO K
Boze. [IpucrnocoOaeHus )KUBOTHBIX K U3BMEHEHHIO BOJHOTO PEXKUMA.

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



O0COOEHHOCTH cpell 0O0uTaHusi opraHu3MoB. [IpucrnocoOsieHus OpraHu3MoOB K
KU3HU B PA3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE puUTMbl. CyTOYHBIE U
roJInyHbie pUTMBIL. [IprcrnocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennsie Gopmbel opranusmoB. [loHsaTtue o Ku3HEHHOU (opme.
XKuszHeHHsle QOpMBI  pacTeHHil: JAepeBbs, KYyCTapHUKW, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKuU3HEHHBIE (POPMBI >KHUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a’3pOoOHOHTHI. OCOOEHHOCTH CTpOEHUs M 00pasa
AKU3HH.

buotnueckue  daktopel. Buabl  OMOTHYECKHMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOTepalus, MyTyaJin3M, KOMMEHCAIIU3M (KBapTUPAHTCTBO, HAXJICOHHUUECTBO).
Herpoduueckue B3aumopeicTBus (tonuueckue, dhopudeckue, hadbpuueckue).
3HaueHne OMOTHMYECKUX B3aUMOJEHCTBUN JJIsl CYIIECTBOBAHMSI OPraHU3MOB B
cpene ooutanus. [[pyuHIINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JemoHcTpanuu

Tabmuupbr u cxembl: «IOkojorudeckue (GaxTopbl», «CBETOBOM CIEKTPY,
«IKOJOTUYECKUE  TPYMMbl  SKUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TermmokpoBHbIE KUBOTHBICY, «XOJI0THOKPOBHBIE YKUBOTHBIEY,
«DuznonornuecKne aJanTaiuy KUBOTHBIX», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«buonoruueckue putMmbl, «Ku3HeHHBIE (GOpPMBI pacTeHUi», <« Ku3HeHHbIE
(bOpMBI JKUBOTHBIX», «DKOCHCTEMA HIUPOKOJIUCTBEHHOTO Jieca», « DIKOCHCTEMaA
XBoitHOTrO Jsecay, «llenu mnutanusy, «XunHudectBoy, «llapazutuzmy,
«Konkypenuus», «CumoOnosy», «Kommencanuzmy.

ObopynoBanue: repbapurd pacTeHUI M JKUBOTHBIX, MPUCIOCOOICHHBIX K
BJIUSTHUIO PA3JIMYHBIX HKOJIOTHYECKUX (PAKTOpOB, TepOapuul CBETONIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBbIE, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE ~ KOMHATHBIE  PACTeHHs, Trepbapud W KOJUICKIIUU
TETJI0IFOOMBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, dydesna NTHUI] U
3Bepeil, repbapuu pacTeHUl, OTHOCAIIUXCSA K rurpoduram, kKcepoduTam,
Me30(uTaM, KOMHATHBIE€ PACTEHUS JaHHBIX TPYMIM, KOJUJIEKIIMH >XUBOTHBIX,
OOUTAOIINX B Pa3HBIX Cpenax, repO0apuu U KOJUICKIIMN PACTEHUHN U )KUBOTHBIX,
o0JagaronMx YepTaMu IPUCTIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHIMA
KU3HU, TepOapu U KOJJICKIIUU PACTEHUN U )KUBOTHBIX PA3JIMYHBIX KU3HECHHBIX
¢dbopM, KOJUIEKIIMMA >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3JIMYHBIX OHOTHYECKHUX
B3aUMOJICHCTBUSIX.

JlaGopaTopHasi pabora «BbIsBIICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopHasi pabdora «BbIsBICHHE TPHUCIIOCOONCHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD».

JlabopaTopnasi padora «AHAaTOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHH.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUUECKHE  XapaKTEePUCTHKW  momymisiuu.  [lomymsiust  Kak
OuoJiormyeckas cucrema. Poinb HEOZHOPOIHOCTH cpeibl, GU3NIECKUX OaphepoB
U O0COOEHHOCTEH OWOJIOTMHM BHIIOB B (POPMUPOBAHWHU TPOCTPAHCTBEHHOM
CTpYKTYypbl Tomyssiiiuid. OCHOBHBIC TIOKA3aTeNW TMOMYJISIIIUN: YHUCICHHOCTD,
IJIOTHOCTh, BO3pAcTHAsl M TOJIOBAsi CTPYKTYpa, POKIAAEMOCTh, MIPUPOCT, TEMIT
pocTa, CMEPTHOCTh, MUTPAITHSL.



JKojoruyeckass  CTpykrypa  nomyisiuud.  OIleHKa  YKMCJIEHHOCTH
nonyiasiuuu. JluHaMuka monyiasiuuu U €€ peryssiuus. buotnueckuii moTeHIUanl
nonyiasiuuu. MojaenupoBaHue IUHAMUKUA —nonyssinuu.  KpuBbele  pocrta
YUCJIICHHOCTU Tonyysiiuu. KpuBble BbDKUBaHMSA. Perynsiiusi 4UCICHHOCTH
MONYJIAUN: posib (aKTOPOB, 3aBHUCAIIUX M HE 3aBUCSIIIMX OT IUJIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BUa0B (- u K-cTpaTterun).

[Tonstue 06 3KonorMueckoi Huire Buaa. MectooOutanue. MHOromepHas
Mozenb dkonoruueckor Humum Jx.M. XaruumHcoHa. PazMepsl 3KOJIOTHYECKOU
Huiy. [ToTeHuManpHast U peaau30BaHHAs HUIIY.

Bun kak cucrema nomynanuid. Apeanasl BUIOB. BUabl M UX KU3HEHHBIE
CTpaTeruu. IKOJOTUUECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEJCHUS W MUIpAllMi >KUBOTHBIX. buosiornueckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.

JdeMoHCcTpanuu

[Toptper: Ix. . XaT4ynHCOH.

Tabmuiel U cXeMbl: «DKOJOTUYECKHE XapaKTEPUCTUKH ITOMYIISAIIUN,
«ITpocTpaHCTBEHHass CTPYKTypa MONyJaAlun», «Bo3pacTHbie NHUpaMHUIbI
nonyiasiuun», «CKOPOCTh 3aceieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opraHu3zmMammn», «MoJjeinb sxkosiorndeckor Humu Jx. M. XaTuuHcoHay.

O6opynoBaHue: repOapruy pacTeHUM, KOJUICKITUN KUBOTHBIX.

JlaGopaTtopnasi padora «[lpucrocoOiieHuss ceMsH pacTeHUH K
PacCeNCHUIO.

Tema 9. IKo10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CoobmiecTtBa opranu3MoB. buornieHo3 u ero crpykrypa. CBs3H MEXIy
OpraHu3Mam# B OHOIIEHO3E.

Dxocucrema kak oTkpbitas cucrema (A. JIx. Tencan). OyHKIIMOHATIBHBIC
OJIOKM OpraHM3MOB B JKOCHCTEME: MPOAYLEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJIOKH
skocucteMm. IlouBbl M Wbl B 3KOcHCTEeMax. KpyroBOopoT BEHIECTB M IMOTOK
SHEPTUU B SKOCHUCTEME.

OcHOBHBIC  TOKazaTeld HSKOCHUCTEMBI. buomacca uW  IPOAYKIIUS.
DKOJIOTHYECKHUE TTUPAMUIbI YUCEN, ONOMACChl U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HamnpapieHnbie 3akOHOMEpHBIE CMEHBI COOOIIECTB — CyKIleccud. [lepBuunbIe n
BTOPUYHBIE CYKIIECCUM W HUX IPUYUHBI. AHTPONOTCHHBIC BO3JCHCTBUS Ha
cykneccun. KnmmakcHoe cooOmiectBo. buopasznooOpazue #  TOJHOTA
KPYTOBOpPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKOCUCEMbl Mopel
U 0Kearos. JDKocucmemvl MyHOp, 1ecos, cmeneli, NyCmvlHb.

AHTpOINOTEHHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoieHo3. Pazmuuus
MEXK1y aHTPOIOTCHHBIMU U MPUPOIHBIMU SIKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opojckas
dnopa u dayna. Cunantponmzanus ropojckoi ¢daynsl. buonormueckoe u
X035TUCTBEHHOE 3HAUYEHNE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMOJICHUCTBUI
OpraHm3MOB B JKocucTeMax. Poav kackaonoeo s¢hghexma u  6udos-
0upuxkamopos (Knouesvix 61u008) 8 GyHKyuonuposanuu Ikocucmem. llepenoc
SHEPrUM U BEHIECTB MEXAY CMEXHBIMU SKOCHCTEMAMH. Y CTOMYHUBOCTH
OpPraHu3MOB, TMOMYJISIUUA M HSKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX H
AHTPOIIOTEHHBIX BO3JICUCTBUM.



Mexanusmol  6030elicmeus.  3a2pA3HEHUNl  PA3SHLIX — MUNO8  HA
CcyOOpP2aHUZMEHHOM, OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  IKOJIOSUYECKO20  HOPMUPOBAHUA — AHMPONO2EHHO20
8030eticmaus. MeTo0JIOTHsI MOHUTOPUHIAa €CTECTBEHHBIX M aHTPOIMOTECHHBIX
HKOCHUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuubpr u  cxembl:  «CTpykTypa  OHOLIEHO3a»,  «IKOcHCTEMa
MIUPOKOJIUCTBEHHOTO necay, «JKocucrema XBOMHOTO jeca,
«DyHKIIMOHANIBHBIE TPYIIBl  OpPraHUu3MOB B 3kocucTteme», «KpyroBopot
BelIECTB B »dKocucteMe», «llemu mnuTaHus (macrOUIIHAs, ACTPUTHAA)Y,
«IKoJoruyecKkas nupaMuiia yucenn», « IKoJOoThYecKas mupaMujia OMoMacchl»,
«IKkojoruyeckas nupamuaa sHepruny, «O0pa3zoBanue Oonortay, «llepBuyHas
cykueccus», «BoccraHoBieHue jeca mocie moxkapay, «IKocHcTeMa 03epay,
«ArporeHos3», «KpyroBopor BemecTB M NOTOK JHEPTrUU B arpoleHO3e»,
«IIpumepsl ypbosKOCHCTEM.

O0opynoBaHue: repOapuu pacTEeHUM, KOJUICKIIMM HACEKOMBIX, dYydelia
NTHUI] U 3Bepeid, repOapuu KyJIbTYPHBIX U JTUKOPACTYIIUX PACTCHHM, aKBapUyM
KaK MOJIENTb YKOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onvucanue ypO03IKOCUCTEMBD.

Jlaboparopnasi pa6ora «/3ydenue pazHOOOpa3usi MEJIKHX MOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

JKckypeust «ODKCKypcusi B THUIHMYHBIA OuoreoneHo3 (B myOpasy,
Oepe3HsIK, eJIbHUK, HAa CYXOJAO0JIbHBIN HIIM TOMMEHHBIH JIyT, 03€p0, O0JIOTO).

IKCKypeHusi «DKCKYpPCHUSL B arpodKOCHCTEMY (Ha IOJIE€ WM B TEITUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — oOmierutanerapuas o0onoyka 3eMild, TJ€ CYHIECTBYET WIIU
CylllecTBOBasia >ku3Hb. Pa3Butue mpencrabieHuit o Owocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepnanuckoro o 6mocdepe. O6mactu 6uochepsl u e
coctaB. JKuBoe BemiecTBo Ouocdepsl U ero GyHKIHUH.

3aKoHOMEpHOCTH cyliecTBoBaHusi Ouocdepsl. OcobeHHOCTH Ouochepsl
KaKk TJ00ahbHOM »JKocHCTeMbl. JluHamHu4Yeckoe paBHOBecHe B Ouocdepe.
KpyroBopotbl BemiecTB M OHMOT€OXMMHUYECKHE MHUKIBI (YIJIepojaa, a3ora).
PutMudHOCTS siBIICHHI B Onocdepe.

3oHanbHOCTE Omocdepsnl. [lonarrne o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpA, XBOWHBIE JieCa, CMEIIAHHbIE M IIUPOKOJUCTBEHHBIC Ji€Ca, CTEIIH,
CaBaHHBI, MMYCTHIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhS. KiuMmar, pacTutenbHbIil
¥ )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTtypa W (QYHKIMS JKUBBIX CHCTEM, OIEHKA HX PECypCHOTO
NoTeHIHaIa U OMocepHbIX PYHKITUH.

JdemoHcTpanumn

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

Tabmuubr u cxemsl: «I'eocdepst 3emany, «KpyroBopot azora B Ipupoze»,
«KpyroBopot yriepoma B mpupoje», «KpyroBopor Kuciopoaa B MPUPOJLH,
«KpyroBopoT BojsI B ipupoie», «OCHOBHBIE OMOMBI cymimy, « KimmMmatnueckue
nosica 3emany, «Tynnapay, «Tatiray, «CMenIanHbIi JIECY,
« I InpOKOTMCTBEHHBIN JIec», «Crenby, «CaBaHHay, «ITycThIHs»,
«Tponmueckuii necy.

O6opynoBanue: rTepOapuM pacTeHUW Ppa3HBIX OWOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. YestoBek M OKpyka0mIasi cpeaa

DKOJIOTUYECKUE KPU3UChI M WX NpUYUHBL. BosznelicTBue yenoBeka Ha
ouocdepy. 3arpsizHeHHE BO3IYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MEeHEeHHE KIMMara.

AHTpOIIOTEHHOE BO3JCWCTBUE HA PACTUTEIBHBIA M JKUBOTHBIM MHD.
OxpaHa pacTUTENBHOTO W YKUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHBI
npupoabl. Kpacubie kHuru. Oco00 oOxpaHsemble MNPUPOJHBIE TEPPUTOPUU
(OOIIT). boranuueckue caibl ¥ 300JI0TUYECKHUE TTAPKH.

OCHOBHBIE NPUHIUITBI YCTOWYHUBOTO Pa3BUTHUS YEJIOBEUECTBA U MPUPOIBIL.
PanonanbHO€  MPUPOJONONB30BAHME W COXpaHEHUE  OHOJIOTMYECKOTrO
pazHooOpasus 3emau. OOIMe 3aKOHOMEPHOCTH TJIOOANBbHBIX JKOJIOTHUYECKHUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOI'O KpHM3UCA U €ro  BEpOSITHBIC
MOCJEACTBUA.

Pa3zBuTe METOAOB MOHUTOPHHIA pa3BUTHUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCe008aHUsI nepexo0a K pecypcocbepezaroujei u
KOHKYPEHmMOCNnoCcoOHOU — 2Hepeemuke.  buonocuyeckoe  pasznoobpasue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENbHbIX U008 U IKOCUCHIEM.
OcHosbl  dKOpeabunumayuu  3Kocucmem U  cnocobos  OopbObvl ¢
buonospesicoeHuamu. PekoHcmpykyus MOPCKUX U HA3EMHBIX DKOCUCTIEM.

JleMoHcTpanumn

Tabmuubr w  cxeMbl: «3arpsi3HEHHE aTMochepbl», «3arpsi3HEeHue
ruapochepbl», «3arpssHeHue nouBb», «llapHukoBeiii 3ddext», «Ocobo
OXpaHs€MbIE IPUPOJHBIE TEPPUTOPUNY, «MOAEIN yIIPaBIIeEMOr0 MUPay.
O6opynoBanue: ¢Gotorpaguu OXpaHsIEMbIX pPacTeHUN M >KMBOTHBIX KpacHoii
KHUTH Poccutickon Oenepanuy, Kpacnoit KHUTH peruoHa.



INNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
OoOy4JaronMMUCsl MPOTpaMM CpeaHEro oOmero oOpa3oBaHMs: JUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pe€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHUU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIIONINE: OCO3HAHUE O0YYAOIIMMUCS
POCCUNCKON TPAXKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEIEICHUIO, Haluuue Momugayuu K OOy4EeHHIO
OMOJIOTUH, YerleHanpasieHHoe pa3gumue BHYTPEHHUX YOXKIEHUN JIMYHOCTH Ha
OCHOBE KIIOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TpaauUUWd pa3BUTHUS
OMOJIOTHYECKOTO 3HAHHS, 20MOBHOCMb U CHOCOOHOCMbL  O0YYaIOIIUXCS
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, TPHUCYLUIUMU CUCTEME OMOJIOTHYECKOTO OOpa30BaHUA, Haluuue
npasoCco3HaHUus SKOJOTUYECKON KYIbTYPhl, CHOCOOHOCMU Ccmasumes TEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIndHOCTHBIE  pE3yJbTaTbl OCBOCHHUS MIPOrpaMMbl 1O  OHOJIOTHH
JIOCTUTAIOTCSI B E€AMHCTBE Y4eOHOW W BOCHUTATEIBHOW JEATETBHOCTH B
COOTBETCTBUM C  TPAAULUHUOHHBIMH POCCUHUCKUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TPUHSITHIMU B
oOlIllecTBE MpaBWJIaMU M HOPMAaMH TOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAaMOBOCIIUTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
MO3ULINU JTUYHOCTH, MATPUOTHU3MAa U YBAXKEHHUS K 3aKOHY U IPABOMOPAIKY,
YeJIOBEKY TpyJZia U CTapilieMy MOKOJICHHUIO, B3aUMHOTO YBa)KEHHUs, OEPEKHOTO
OTHOLIECHUS K KyJIbTYpPHOMY HACIEIHWI0 U TPAIULHSIM MHOTOHAIMOHAJIBHOIO
Haposa Poccutickoi denepanuu, Ipupoe U OKPYKAIOIIEH Cpeie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUSA Y4eOHOro mnpeameTa «bHUOTOTHS»
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIMi, TMO3UTUBHBIX BHYTPEHHHUX YOEKICHH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
pacllMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOIECCE
peanu3alMi OCHOBHBIX HAINPAaBJICHUN BOCHUTATENIbHOW AEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKIaHCKOTO0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WUIMUA  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTU MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAETATh COOCTBEHHYIO TO3UIIMI0 IO OTHOIICHHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUUTHIBATh B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JTIOJICH C pa3HbIMU YOSKIECHUSAMH, KYJIbTYPHBIMU IIECHHOCTSIMH
Y COLMAJIbHBIM IOJI0KEHUEM;



TOTOBHOCTh K COTPYIHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIMIOJIHEHUS
yueOHbIX, MO3HABATENbHBIX U HCCJIENIOBATENbLCKUX 3a/lad, YBAKUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCHUICKOMN IpaKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK M KYJIbTYpPY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIEAWI0 M IaMsITHUKaM
IPUPOJIBI, JOCTHKEHUAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUMUCKHX YYEHBIX B CTAaHOBJICHUE U
pa3BUTHE OHOJOTHH, MOHUMAHUS 3HAYCHUS OMOJIOTMM B TMO3HAHUU 3aKOHOB
IPUPO/IBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00I11eCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3AAaHUIO CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHSITHUS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusaMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQXKEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronmoJIyYns:

NOHUMaHUE W peaju3alus 370pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  TUTaHWE, COOJIOJEHWE THUTMEHMYECKHMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATUH W OTAbIXa, pEryJsipHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (DM3UUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

NOHUMAHHWE LIEHHOCTH TMPaBWI HWHIWBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUSI B CUTYyaIlUsAX, YTPOKAIOIMIMX 3J0POBBI0O W IKU3HH
JIIOJIEH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIUEK
(ymoTpeOmneHust ajJKoroJsi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOr0 BOCIIUTAHUS:

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

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLUAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESATEIbHOCTD;



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

TOTOBHOCTh W CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa3OBaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHMUS:

AKOJIOTHYECKU IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HMCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

TIOBBIIIICHHE YPOBHS AKOJOTHMUYECKON KyJIbTyphl: MPUOOPETCHHE OTBITA
TUTAHUPOBAHUS TMOCTYNKOB M OIEHKA WX BO3MOXKHBIX TIOCICICTBUN ISt
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTHHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel ux
pEIICHUS;

CIIOCOOHOCTh HCITOJIb30BaTh TNpHOOpETacMble TPU H3YyUYECHUH OHOJIOTHUH
3HaHUA M yMEHHS TIPU PEIICHHH TPOOJEM, CBS3aHHBIX C palOHATBHBIM
IPUPOAOIIOIb30BaHUEM  (COOJIOJIEHHE TpaBWJI TOBEACHUS B  MPHUPOJE,
HaIpPaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOE HETPUSATUE JCHCTBUN, NPUHOCALIUX BpEIl OKpY)Karollen
IPUPOIAHON CpeJie, YMEHHUE TPOTHO3UPOBATH HEOIArONMpPUATHBIC SKOJIOTUUECKHE
MOCJIC/ICTBUS NMPEANPUHUMAEMBIX ACHUCTBUIN U MPEOTBPAIIAT UX;

HAJIMYUE Pa3BUTOTO  OAKOJOTHYECKOTO  MBIIUICHUS, DKOJIOTHYECKOU
KyJbTYPBI, OIbITA ACSTEIBHOCTA SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMH B TO3HABATEIHHOM, KOMMYHUKATUBHON U COLIMAJILHOMN
IPaKTUKE, TOTOBHOCTH K YYacCTHUI0O B TIPAKTUYECKON  JI€ATEIbHOCTH
AKOJIOTUYECKON HANPABJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B TMOJUKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHKE SI3BIKOBOM M YHMTATEIbCKOM KYJIBTYPhI KaK CpelICcTBa
B3aMMOJICUCTBHS MEX]TY JIFOJBMH U TIO3HAHUS MUDA;

NOHUMaHUe crherupuKy OHOJIOTMH KaK HayKd, OCO3HaHHS €€ pojii B
(GbopMHpPOBAHMHN PAIIMOHATEHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUH IIEIOCTHOTO
MIPEICTAaBIICHUS 00 OKpYKAIoIeM MUPE Kak O €IUHCTBE MPHUPOIbI, YEIOBEKa U
oOI1ecTBa, B MO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MTpoOsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOeKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH JJIsI COBPEMEHHOM ITUBUIIA3AINH:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHHUE TEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYypCHbIE MPOOJIEMbl Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM
u obecreyeHHs Tepexoja K YCTOWYHMBOMY PAa3BUTHIO, PAIMOHAIBHOMY
MCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJIOTMYECKUX 3HAHUW B IEIAX
MOBBIMICHUST OOMIEeH KYyJbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM  4YacTH  (YHKIMOHAJIBHOW  TPAMOTHOCTH  OOy4aroluxcs,
dbopmMupyemMoii pu U3y4eHUH OUOJIOTHH;

MOHUMAHUE  CYIIHOCTH METOJOB  TIO3HAHUS, HCIOJb3YyEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS



aHalu3a U OOBSICHEHUS SIBICHUMN OKPYXXaromero Mupa u nNpoucCxoJsauux B HEM
HBMCHCHHﬁ, YMCHHUC OCJIATb 00OCHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE Hay4YHBIX
(1)aKTOB N UMCHOIMUXCS OJAHHBIX C IEJIbIO ITOJIYUCHUA JOCTOBCPHBIX BHIBOJOB,

CITOCOOHOCTH CaMOCTOSATEIBHO HMCIIOJIB30BaTh OMOJOTHUYECKHUE 3HAHMS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYallUAX,

OCO3HAaHHUC LICHHOCTH Hay‘IHOﬁ ACATCIIBHOCTH, TOTOBHOCTL OCYHICCTBIIATH
IMPOCKTHYIO K UCCIICAOBATCIILCKYIO ACATCIIbHOCTS HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p3.30BaHI/IIO )41
CaMOO6paBOBaHI/II-O, K aKTUBHOMY ITIOJIYYCHHIO HOBBIX 3HAHUH MO OMOJIOTHH B
COOTBCTCTBHUH C XU3HCHHBIMHA HOTp€6HOCTHMI/I.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHUS ~ YYEOHOro  IpeameTa
«buonorus» BKIOYAIOT: 3HAYMMbIE i1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOydarommxcst  MEXIUCUUIUIMHAPHBIE  (MEXIIPEAMETHbIE)  OOIICHAYYHBIE
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MUpa U CHEHUPUKY
METO/IOB TIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTEMA, HAYYHBIM (PaKT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U JpYrue);  yHHBEpCaJIbHblE  ydeOHble  JACHCTBUSA
(mo3HaBaTenbHbIE, KOMMYHHMKATUBHBIE, PpETYJIATHBHBIE), 00€CIEUNBAIOIINE
(opmupoBaHre (PYHKIIMOHATIBHOM I'PaMOTHOCTH M COLMAJIBbHON KOMIIETEHLUU
0o0y4Jarommxcsi; CIOCOOHOCTh  OOYYarOIIUXCS  HCMOJB30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUS U  YHHUBEpPCAJIbHbIC
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON IIPAKTHUKE.

B pesynabrate wu3ydeHuss OWONOTMM Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHusi y oOyuaronierocsi OyayT chOpMUPOBaHbI TO3HABATEIbHBIC
YHUBEpCalbHble yuyeOHblE JEHCTBUA, KOMMYHUKATUBHBIE YHHUBEPCAJIbHbBIE
yueOHblE JEHCTBUSA, PEryJsTUBHbIE YHUBEpCAlbHble Y4eOHbIE JEHCTBUA,
COBMECTHAs JeSTEIbHOCTD.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS MPOrPaMMbl CPEIHErO OOIIETro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSATENIbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBILIICHUS
(ananusa, cuHTE3a, CpaBHEHMS, Kiaccupukanuu, 000OIIEHUS), PACKPHIBATH
CMBICTT OWOJIOTUYECKUX TOHITHA (BBIIEIATh HMX XapaKTEpHbIE MPU3HAKH,
yCTaHABIUBATh CBSI3U C APYTUMU TIOHATHSMU);

OMpeNeNsaTh LeNU NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3yJbTaThl JAESATENBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUS Il OOBsICHEHUS (PaKTOB U
SIBJICHUM KUBOU IIPUPOJBI,

CTPOUTH JIOTHYECKHE pPaCCYXICHUs (MHIyKTUBHBIC, ACTyKTHBHBIC, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SBIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKITIOUCHUS;



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJS  TPEACTAaBJICHUS
CYIICCTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PpPa3HOTO pPOJa, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
PE3yNIbTaTOB IIEJISIM, OLIEHUBATh PUCKH MOCJICCTBUHN NEATeILHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEN0OBATEIbCKHE IEHCTBUS:

BJaJeTh  HaBBIKAMH  Y4€OHO-MCCIIENOBATENbCKOM W TPOCKTHOU
JCSATCNIbHOCTH, HaBBIKAMH  pa3pemieHusi MpodiieM, CIOCOOHOCThIO U
TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUIESCKIX
3a/1a4, MPUMECHEHUIO Pa3JIMYHBIX METOJIOB MIO3HAHUS;

UCTIONb30BaTh PA3JIMYHBIC BHIIBI JIEATEIHPHOCTH IO TOJYYCHHIO HOBOTO
3HAHUSA, €0 HMHTEpIpeTaIuy, MpeoOpa3oBaHUI0 W NMPUMEHCHHUIO B YYEOHBIX
CUTYAIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THIN  MBIIDICHUS,  BJIAAETh  HAYYHOU
TEPMHHOJIOTHEH, KITIOYCBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHON
JESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W WM aKTyaJM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIleHHs, HaAXOIUTh apTyMEHTHI JJIS JI0Ka3aTelbCTBA
CBOWX YTBEPKJICHUH, 3a7aBaTh TApaAMETPhl U KPUTSPUU PEIICHUS;

aHAIM3WPOBATh TIOYYCHHBIE B XOJE pCIICHUS 3aJadd Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsM, OIICHUBAThH TIPUOOPETEHHBIN OIIBIT,

OCYIIECTBJISATH IEJICHANPABICHHBIN MTOUCK MEePEeHOCca CPEJICTB U CIIOCOO0B
JENUCTBUA B MPOGECCUOHAIBHYIO CPEy;

yMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KHU3HEACITCILHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJICH, TIPE]JIaraTh OPUTHHAILHBIC MTOIX0/IbI U PEIICHU,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATHCA B PA3NIMYHBIX HUCTOYHMKAX wWHPopMmammu (TEeKCTe
y4eOHOTO TMOCOOMs, HAy4YHO-TIOMYJSIPHOM  JHUTEeparype, OMOJIOTHYECKUX
CJIOBapsiX M CIpPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (GOPM IpEACTABICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyIUPOBATH 3aPOCHl U IPUMEHSTH Pa3IMIHBIC METOBI TIPH IIOUCKE U
oTbope OuoJornYeckor uWH(pOpMAIMU, HEOOXOAMMOM ISl BBITOJTHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT MCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIOJH30BaHUS
Pa3IMYHBIX TTOMCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpEICTaBICHUS
ouosiornyeckord wuHGOpMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIlbI,
PUCYHKH U JAPYyTOE);

UCIIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeACTBa Npu pabore ¢
Oouonoruyeckod uHOpMAaIUME: TPUMEHSATh XUMHYECKHUe, (U3NYECKUE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAIHH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJIATh KOMMYHHMKallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOT€ WMJM JUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMbI
(yMeHuMe 3amaBaThb BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS  OTHOCHUTEIHHO
BBITIOJIHEHUS TPEJIaraeMou 3a7a4ui, yUUThIBaTh HHTEPECHI U COTIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIHAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpEeHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJbHOCTh:

NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAUBUIYaIbHOM  pabOThl MpU  pEUICHUU OHOJIOTUYECKOW  MpoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS TIPU PEIICHUH YIEOHOMW 3a/1a4u;

BBIOMpPATh TEMATUKYy U METOJIbI COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JOCTUKEHHUIO: COCTABIIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIAaThb PE3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJia M KaXKJIOTO y4YaCTHHKAa KOMAaHJIbI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OICHUBATh HJEU C TO3UIIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJIEHWE B PAa3JTMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIh30BaTh OMOJOTHYECKHWE 3HAHUS IS BBISABICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3[I0POBBIO OKPY>KAIOIIIHX;



CaMOCTOSITEIbBHO  OCYILIECTBIATh  IMO3HABATEIbHYI)  JI€SITEIBbHOCT,
BBISBJISITh TPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH pelieHuss MpoOJeMbl ¢  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsTb ~paMKh  y4yeOHOro TIpeAMETa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSIBJICHUIO IIHPOKON JPYAUIIUUA B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM OOpa3oBaTEIbHBIN H
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB LEIISM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PehICKCUU JIJIs OIICHKH CUTYalluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHHBAaTh PHUCKH W CBOCBPEMEHHO INPHHUMATh PEIICHUSA IO HX
CHIDKCHHIO;

IMPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aHAIW3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsl U APYIrUX:

PUHUMATH Ce0s1, TOHMMas CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aAHAIW3€ pPEe3yJIbTATOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YeIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yibTaThl OCBOEHHUS COJEpKaHHUS Y4eOHOTO MpeaMeTa
«buonorus» Ha yYriIyOJI€HHOM YpOBHE OpPUEHTUPOBaHBI Ha oOOecreyeHue
npopusbHOrO O0ydeHusi oOywarommxcss Ouosornu. OHU  BKJIIOYAIOT:
cnenupuyueckue Aji1 OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI IEUCTBHIA
[0 OCBOCHUIO, HHTEpPHpEeTallMM U NpeoOpa3OBaHUIO0  3HAHWMA, BHJbI
NEeSATEIBbHOCTH MO MOJYYEHUIO HOBBIX 3HAHUN M MX NPUMEHEHUIO B Pa3IUYHBIX
y4eOHbIX, a TakKe€ B pEAJbHbIX JKU3HEHHBIX cHUTyauusx. lIpenMerHsie
pe3yibTaThl MPEACTABJICHBI IO TOAAM HU3yUEHHUS.

[IpeameTHbIe pe3yabTaThl OCBOEHUSA y4deOHOro mpenmera «buonorus» B
10 knacce nOJXHBI OTPAKATE:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI MUpa, B
NO3HAHWM 3aKOHOB TMPHUPOJbI M pEHIeHuH MpodsieM paluoOHAIbHOIO
OPUPOAOIIONB30BaHUSA, O BKJIAJAE POCCHUUCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHUCTEMOM OHOJIOTMUYECKHX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralIyMe OUOJIOTUYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KIIETKa,



OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEACHHE,
HACJIeICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJIOTHYECKUE TEOPHUH
(kmerouynast teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHas
Teopus HacienctBeHHoctd T. Moprana), yuenus (H. Y. BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKJIECHUS  KYJIbTYPHBIX  pAcTEHUM), 3aKOHBI
(emMHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTIEHUS, YUCTOThI FaMeT,
HE3aBUCUMOTO HacjenoBanuss [. MeHaens, TOMOJOTHYECKUX DPSJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMH METOJIaMU HAyYHOTO IMO3HAHMUS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (ONMHMCAaHHME, WU3MEPEHHE,
HaOII0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHUCIE
OakTepuii, rpubOB, pacTeHHU, KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OpPraHOB H
CUCTEM  OpraHOB  pAaCTeHWH,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUX B OpPraHW3Max pAaCTEHUM, >KUBOTHBIX U
YeJIOBeKa, OHOJIOTMUECKHX TMPOILecCOB: OOMEHa BelecTB (MeTaboiau3M),
IpEeBpAIllCHUs PHEPTUHU, OpPOKEHHUs, aBTOTPOGHOTO U TEeTepOTPOGHOTO THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHHTE3a, MHUTO03a, MeH03a, TraMeTOTreHe3a,
AMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIVNBUYaIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY OPraHOMAAMH KIETKU U UX
GYHKIUSIMH, CTPOCHHUEM KIJIETOK Pa3HbIX TKAaHEH U MX (PYHKIUSIMU, MEXKIY
opraHaMy M CHUCTEMaMH OpPTaHOB Yy pPAaCTEHMi, >KUBOTHBIX M 4YEJIOBEKa U UX
GYHKIUAMH, MEXKIY CHUCTEMaMU OpPraHOB M MX (DYHKIIUSIMHU, MEXAY dTanaMu
oOMEHa BENIeCTB, JTalamMd KJIETOYHOTO IHMKJIAa ¢ SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanamMu dMOPHUOHAIBHOTO PA3BUTHS, TEHOTUIIOM U (HEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeapl OOUTAHMUS,

YMEHUE BBISBIISATH OTJIMYUTEIBHBIC PU3HAKY KUBBIX CUCTEM, B TOM YHUCJIC
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHUECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY JJisi JOKa3aTeIhCTBA POJICTBA OPTraHU3MOB
Pa3HBIX CHCTEMATHUYECKUX TPYIIIL;

yMEHUE pelaTh OWOJOTUYECKHE 3a/aud, BBISBISATH PUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKIY UCCIENYEMbIMU OMOJIOTHYECKUMHU MPOIECCaMU U
SBJICHUSIMU, JIe7IaTh BBIBOJBI M TPOTHO3bI HAa OCHOBAHWU TMOJYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBITIOJHATH J1a00OpaTOpHBbIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTAaTh THUIOTE3bI, MPOBEPATh MX IKCIEPUMEHTAIHHBIMU
cpenctBamu, (popmMynupys el HCCIEIOBAaHUS, aHAIH3UPOBATH IMOTYYEHHBIE
PE3yNbTAThI U JACNIaTh BHIBOIBI;

YMEHHUE Y4aCTBOBATh B Y4EOHO-UCCIIEOBATEIBCKOM paboTe Mo OMOJIOTHH,
AKOJIOTUU ¥ MEIUIIMHE, TPOBOMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
MyOJUYHO  TMPEACTAaBIATh TOJYYCHHBIE PE3yJbTaThl Ha  YUYCHUYCCKUX
KOH(epeHIusIX;

YMEHUE OIICHUBATh ITUYECKUE ACMEKTHl COBPEMEHHBIX HMCCIICIOBAHUN B
obmactu  OwoJoTMM W MEIWIHMHBI  (KJIOHUPOBAHHWE, HMCKYCCTBEHHOE



OIIOZOTBOPEHUE, HAMIPABIEHHOE U3MEHEHUE T€HOMAa U CO3/IaHU€ TPAHCTEHHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BbIOOp Oyayiel npodeccuoHaIbHOM
NesTebHOCTH B O0JacTH  OWOJOTHMH,  MEIUIUMHBI,  OHMOTEXHOJOTHH,
BETEPUHAPHUH, CEITBCKOrO XO035SUCTBA, MUIIEBON MPOMBIILIEHHOCTH, YIIIyOJIsATh
MO3HABATENIbHBII ~ HMHTEpPEC, HaNpaBJIECHHBIN Ha  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOIIEH MpodecCuu U MPOI0KEHHE OUOIOrHYecKOro o0pa3oBaHUs
B OpraHU3alMIX CPEIHEr0 MPO(PECCHOHATBHOTO U BBICIIETO 00Opa30BaHUs.

[IpeameTHbIe pe3yibTaThl OCBOEHUSA ydeOHOro mpenmera «buonorus» B
11 knacce NOJXKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHWM O MeECT€ M pOJIM OUOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAyUYHOMH
KapTUHBI MHpaA, B MO3HAHUU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHYECKUX
npoOiieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PalMOHATBHOTO
IPUPOAOIIONL30BaHUA, U B (OPMHUPOBAHUU I[EHHOCTHOTO OTHOIIEHUS K
npupoe, 00IIEeCTBY, YETOBEKY, O BKIIAJE POCCUICKUX U 3apYyOCKHBIX YUEHBIX-
OHMOJIOTOB B pPa3BUTHE OUOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET
ompeseieH!s] U MOHUMaHUE CYIIHOCTH OCHOBOIOJATAIONINX OHUOJOTHYECKUX
TEPMUHOB U TIOHSATHM (B, dKOcHUcTeMa, Ouocdepa), OMOIOTUYECKHE TEOPUHU
(aBomonionHas teopuss Y. JlapBuHa, CHHTETHYECKass TEOPHUS DBOJIOIUH),
yuenust (A. H. CeeproBa — 0 MyTsAX W HampapjieHUsX 53Boitonuu, B.M.
Bepuasnckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecHs Jx. Xapau
u B. BaiinGepra, 3apossimeBoro cxoactsa K. M. bapa), npasuna (MuHuMyMa
1O. JIubuxa, 7K0IOrH4eCcKOil MUpaMUJIbl SHEPTHH ), TUIOTE3bI (TUIIOTE3a «MUpPa
PHK» V. I'mnGepta);

yMEHUE  BIAJeTh OCHOBHBIMU  METOJaMH  HAy4YHOTO  IIO3HAHMS,
UCIIOJIb3yeMbIMU B OHOJIOTHYECKUX HCCICIOBAHUSIX JKUBBIX OOBEKTOB U
sKOcUCTEeM (OomHcaHue, U3MEpeHue, HaOIIoJIeHrne, HKCIIEPUMEHT), crocobamu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIICTSATh CYIIECTBEHHBIC NPHU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIICTO
€CTECTBEHHOTO otoopa, AJUTONIATPUUYECKOTO u CUMIIATPUYECKOTO
BUI000pPA30BaHUs, BIUSHHUS JABUXKYIIUX CHJI DBOJIOIMH Ha TEHODOH]
MOMYJISIIIAN, TPUCTIOCOOJICHHOCTH OPTraHru3MOB K cpejie OOUTaHusl, YepeI0BaHUS
HAIPaBJICHUN JBOJIOIMHM, KPYroBOpPOTa BEHIECTB U IIOTOKA OJHEPTUU B
HKOCUCTEMAX;

yMEHUE YCTAaHABIWBATHh B3aMMOCBSI3M MEXIY MPOIECCAMU DBOJIIOIHH,
JBYDKYIIUMH CUJIAMU aHTPOIOTE€HE3a, KOMIIOHEHTAMU PAa3JIMYHbIX YKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIWYUTENbHBIC TPHU3HAKK  JKUBBIX  CHCTEM,
IIPUCIIOCOOJICHHOCTh BHUJIOB K Ccpejie 0OMTaHUs, AOMOTHYECKUX U OMOTHYECKHUX
KOMITOHEHTOB JKOCHCTEM, B3aUMOCBSI3€d OpPraHU3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHWOJIOTHYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIMKY [l JOKa3aTeIhCTBA POJICTBA OPTraHU3MOB
Pa3HBIX CHUCTEMATHYECKUX TPYMI, B3aUMOCBSI3M OPraHU3MOB U  Cpeibl
oOWTaHUs, E€IUHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHCHHS
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJILI U
YeJIOBEUECTBA;



YMEHHE pemaTh OHOJOTHYECKHE 3a/ladyd, BBIABIATH MPHYUHHO-
CJICJICTBEHHBIC CBS3M MEXKIY HCCICAYEMbIMH OMOJOTHYECKHMH IMPOIecCaMu 1
SBIICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3BI Ha OCHOBAaHWM IOJYYCHHBIX
pE3yIbTaTOB;

YMEHHE BBIMIOJHATH JTAOOpaTOpHBIE U MPaKTUYECKHEe PabOTHI, COONIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, IMPOBEPATh HUX OKCIECPUMEHTAIHLHBIMH
cpencTBamMu, (GopMynHpys LeJb HUCCICIOBAaHUS, aHAJIM3UPOBATH MOJTYYCHHBIC
PE3yNIbTaThI U JACNaTh BBIBOIBL;

YMEHHE Y4acTBOBATh B Y4EOHO-MCCIIEIOBATEIBCKON paboTe 1Mo OMOJIOTHH,
AKOJIOTMH U MEIUIIMHE, TPOBOANMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOMYHO  TPENCTaBIATh  IMONYYCHHBIE PE3yNbTaThl Ha  YYCHHYECKHX
KOH(EPEHITUSAX;

YMEHHE OIICHUBATh THUIIOTE3bl W TEOPUU O TMPOHUCXOXKICHUH >KU3HH,
YelloBeKa M YEJOBEYCCKUX pac, O NpHYMHAX, TOCIEACTBHAX M CIIocoOax
IpeIoTBpalIeHHs T100aIbHBIX U3MEHEHUH B Orocdepe;

yYMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOp Oyayiel npodeccuoHaIbHOM
NeSTEIbHOCTH B OOJAacTH OWOJIOTHH, OKOJOTHH, TPUPOJIONOIB30BaHUS,
MEUIUHBI, OUOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITLCKOTO XO35ICTBA,
NUIIEBOM  MPOMBINUICHHOCTH,  YIIyOJsATh  MO3HABaTEIbHBIM  WHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIONICH MPOPECcCuu U
POJOJDKEHNE OMOJIOTMYECKOro O00pa3oBaHUsS B OPraHMU3alUsAX CPEIHEro
poeccuoHaIbHOTO u BBICIIIETO oOpa3zoBaHuUs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue KoumnuecTBo yacos
DJIeKTpOHHbIe (LM (POBHIe)
n/ pa3fiesioB U TeM KoHnTpoJbHbie IIpakTHYeckue
Bcero o0pa3oBaTejbHbIe pecypchl
I nporpaMmMbl padoThbI padoTsI
1 buonorus xak Hayka 1
5 JKuBbie CUCTEMBI U UX ’
H3y4yeHue
3 buonorus knetku 2 0.5
XuMuyeckas
4 10 1
OpraHu3alus KJIETKU
5 Crpoenue u pyHKIUH 8 5
KIIETKU
OOmeH BelecTB u
6 MIpEeBpaICHUE SHEPTUN 9 1
B KJIETKE
Hacnencrsennas
7 nHbOpManus U 9 0.5
peanmzanys €€ B KIIETKE
JKu3HeHHBIN UK
8 6 1
KJIETKH
Crpoenue u pyHKIIUH
9 17 1.5
OpraHu3MOB
10 Pasmuoxenue u 8 1.5




pa3BHUTHE OPTAHU3MOB
['eneruka — Hayka o
11 HACJICJICTBEHHOCTH U 5 05
W3MEHUYUBOCTH
OpPraHHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJICJICTBEHHOCTH
13 3aKOHOMEPHOCTH 5 )
W3MEHUYUBOCTH
14 ['eneTnka yeaoBeka 3 05
15 Cenexuusi OpraHu3MoB 1
buortexnonorus u
16 CHUHTETHUYECKAs 4
Oounosorust
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KIIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (UG POBbIE)
o0pa3oBaTejibHbIE PeCypPChI

3apokJIeHUE U pa3BUTHE
IBOJFOLIMOHHBIX
IPEe/ICTaBICHUN B
ouonoruu

MuKkpo3BOIOIUS U €€
pe3yabTaThl

14

MakposBontonus u eé
pE3yIbTATEI

[Ipoucxoxnenue u
pa3BUTHE )KU3HH HA
3emie

15

1.5

IIpoucxoxacHue
YeJI0BEKa —
aHTPOIIOTEHE3

10

DKoJjorus — Hayka o
B3aMOOTHOLIEHMSIX
OpPraHU3MOB U
HaJ0pPTaHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenoit

0.5

Opranusmel u cpena

1.5




YACOB I10 ITPOTPAMME

obuTanus
OKOJIOTHUS BUIOB U
8 B 9 0.5
TIOTTYJISITTHH
DKOoJIOTUsA COOOIECTB.
9 DKOJIOTUYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas 5
3KOCHUCTEMA
11 YejoBek u 6
OKpYy’Karolas cpena
12 PesepBHoe Bpems 8
OBILIEE KOJIMYECTBO
102 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
I

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

Buomorus kak KoMIjiekcHas
HayKa U KaK 4aCTb
COBPEMEHHOTO0 00IIecTBa

JKuBrle cucTeMBI U UX
CBOMCTBA

YPOBHCBaH opraHu3anusa
KHUBBIX CUCTCM

HcTopust OTKpBITHS U
W3YYEHHUS KIIETKU.
Knerounas reopus

Meronasl MOJIEKYIIIPHON U
KJIETOYHOM OHooruu.
[TpakTryeckas padora
«3yyenune MeTo10B
KJIETOYHOU OMOJIOTUI
(xpomarorpadus,
anexTpodopes,
nuddepeHnrantbHoe
ueHtpudyruposanwue, [TLP)»

0.5




XMMHYECKUH COCTAB KIIETKU

MuHepanbHbIC BEIIECTBA
KJICTKU, UX OHOJIOTMYECKas
pOJIb

Opranuyeckue BelecTBa
KJIETKH — OCJIKH.
JlaGopaTtopHnast pabota
«O06Hapyx)eHHe OETTKOB ¢
MOMOIIbIO KA4ECTBCHHBIX
peaKuuii»

0.5

CoiicTBa, K1accUpUKAIHS U
byHKIIMMU OEITKOB

10

OpFaHI/IquKHe BCIICCTBA
KJICTKU — YIJICBOABI

11

OpFaHI/I‘ICCKHe BCIICCTBA
KJIICTKHU — JIMIIMBI

12

HyxienHOBBIE KHCIIOTHI.
JIHK u PHK. JIa6oparopHast
pabota «VccrnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.
HApyrue
HYKJIe03uATpuochaTel
(HT®D)




14

CexBennpoBanue [JHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKHU

15

Mertozsl CTpyKTypHOHR
Ounonoruun

16

Tunel KIETOK.
IIpokapuoTnueckas KieTka

17

CrpoeHue 3ykapHOTHUECKOM
kietku. [IpakTuueckas
pabora «/3yueHnue cBONCTB
KJIETOYHOU MEMOpaHbI»

0.5

18

HOBGpXHOCTHBIfI arrapar
KIICTKHU

19

OnHomeMOpaHHBIE
OpraHOU/bl KJIETKH.
[TpakTnyeckas pabora
«3y4yeHue nBUKEHUS
LUTOIUIA3MBbI B
PACTUTENBHBIX KIETKAX»

0.5

20

[ToryaBTOHOMHBIE
OpFaHOI/IHBI KIICTKHU.
MI/ITOXOHJIpI/II/I, IIJIACTUOBI.
JlaGopaTtopHnast pabota
«HccnenoBanne miIa3zMoim3a
1 acijia3mMojin3a B

0.5




PaCTUTCIIbHBIX KJICTKAX»

21

HememOpanHbie opraHou/ b1
KJIETKH

22

Crtpoenue u GyHKIHMH g11pa

23

CpaBHUTENIbHAS
XapaKTEPUCTHKA KIIETOK
sykapuot. JlabopaTopHas
pabota «/3y4yeHue cTpoeHuUsI
KJICTOK Pa3iIUNYHBIX
OpPraHUu3MOB»

0.5

24

AccumMuianusg u
JTUCCUMUIIALINSA — JBE
CTOPOHBI META00IU3MA.
Tunsl oOMeHa BeIecTs.
JlaGopaTtopHnast pabota
«M3y4yeHne KaTaTuTH4eCKON
AKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIasbl WK
KaTajas3bl)»

25

DepMEHTaTUBHBIN XapaKTep
peaKkuuii KJIETOYHOTO
MeTaboIr3Ma.
JlaGopatopHas paboTa
«M3yuenune
(bepMEeHTaTUBHOTO
pacIleIUIeHHs] IEPOKCHIa
BOZOPOJa B PACTUTEIBHBIX U

0.5




JKHUBOTHBIX KJIICTKaXx»

26

benku-akTuBaTOps! M OENIKU-
MHTHOUTOPBI

27

ABTOTpOdHBII THII OOMEHa
BEIIIECTB

28

dorocunTes

29

XemocunTes. JlabopartopHas
pabora «CpaBHeHUE
npoiieccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIC OPTaHU3MBI.
Bunet Opoxenus.
JlaGopaTtopHnast pabota
«CpaBHEHHE ITPOLIECCOB
OpO’KEHMSI U ABIXaHUS»

31

AspOoOHBIE OPraHU3MBI.
OTanbl SHEPreTHIECKOro
obMeHa

32

DHeprus MeMOpPaHHOTO
rpagueHTa MPOTOHOB.
Cunrte3 AT®: pabora
npoToHHON AT®-cuHTAa3bI

33

Peakunu MmaTpuyHOTO
CUHTE3a

34

Tpanckpunuus —
Matpuunblid cuaTe3 PHK




35

Tpancnsauus u e€ srarbl

36

KomupoBanue aMMHOKHCIIOT.
Pousib pubocom B 6GrocunTe3e
Oenka

37

Opranuzanus reHoMa y
MPOKAPUOT U IYKAPUOT

38

MOJ'ICKy.]'IHpHLIe MCXaHH3MBbI
OKCIIPECCUU I'CHOB Y
OYKapUuoT

39

Bupycbl — HeklleTOuHbIe
(OpPMBI KU3HH H
00JMraTHbIC Mapa3uThL.
[TpakTuueckas pabota
«Co3zanue MoJIeNId BUPYyCa

0.5

40

Bupycuble 3a00neBaHus
YeJI0BEKA, )KUBOTHBIX,
pacTeHun

41

HanotexHomoruu B
OMOJIOTHH U MCIUIINHEC

42

JKn3HeHHBINH MK KIETKH

43

Martpuusnsiii cunates JJHK

44

Xpomocomsl. JlabopaTopHas
pabota «M3yueHue
XPOMOCOM Ha F'OTOBBIX
MUKpOIIpenaparax»

0.5

45

JleneHne KIeTKU — MUTO3




Tunsl knerok. Kapuokunes u
nuTokuHe3. JlaboparopHas
paborta «Habmonenune

46 0.5
MUTO3a B KJIETKaX KOHYMKA
KOpEIKa JyKa (Ha TOTOBBIX
MUKpoOIIpenaparax)»

47 Perymsmus ;xu3HEHHOTO
[IUKJIA KIETOK

48 OpranusMm Kak eJuHOE 11eJI0e
TkaHu pacTeHUH.

49 JlaGopaTtopHnast pabota
«M3y4yenue TkaHen 05
pacTeHuin»
TkaHu KWBOTHBIX U

50 yenoBeka. JlaboparopHas
pabora «M3ydyeHue TkaHen 0.5
YKUBOTHBIX)
Opransl. CucTeMbl OPraHoB.

51 JlaGopaTtopHnast pabota
«/3yueHne opraHoB 0.5
[[BETKOBOT'O PaCTEHUSI»

52 Ormopa Tella OpraHu3MoB

53 JIBuKkeHnEe OpraHu3MoOB

54 IIntanne opraHn3mMoB

55 [TuTanue MO3BOHOYHBIX

KHUBOTHBIX.




IInmeBapurenbHas cucreMa

4eJoBeKa

56 JlpIxaHue opraHu3MoB

57 JlbIxaHue Mo3BOHOYHBIX
KUBOTHBIX U 4EJIOBEKa

58 TpaHcnopr BeecTs y
OpraHU3MOB
KpoBeHocHas cucrema

59 MIO3BOHOYHBIX JKUBOTHBIX H
4eJIoBeKa

60 Brienenue y opranuzMoB

61 3amuTa y OpraHu3MOB

62 HNmmyHHas cuctema
YeJIoBeKa

63 Paznpaxumocts n
PETYISIHS Y OpraHH3MOB
I'ymopasibHast perysinus u

64 SHIOKPUHHAS CHUCTEMa
KUBOTHBIX U YeJIOBEKa

65 DopMbI pa3MHOKEHHUS
OpPTraHU3MOB

66 [TonoBoe pazMHOKEHUE

67 Meiio3
["ametorenes. O6pa3oBaHue

68 0.5

M pa3BUTHE ITOJOBBIX KJIECTOK.




JlaGopaTtopHnast pabota
«M3ydyenue crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

69

NunuBuyanbHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3

70

3akagKa OpraHoOB U TKaHEH
M3 3apOAbIIICBLIX JIUCTKOB

71

PocT u pa3BuTHE KUBOTHBIX.
JlaGopaTopHnas pabota
«BpIsABIIEHUE TPU3HAKOB
CXOJICTBA 3apOIblLIEH
MMO3BOHOYHBIX YKHBOTHBIX

0.5

72

PasMHOXkeHue u pa3BuTHe
pactenuii. JlabopaTopHas
pabora «CtpoeHue opraHoB
Pa3MHOXKEHHS BBICIITIX
pacTeHuin»

0.5

73

Uctopus craHoBIEHUS 1
Pa3BUTHS TCHETHKHU KaK
HayKH

74

OCHOBHBIE TTOHSTHS U
CUMBOJTBI T€HETHKH.
JlaGopaTtopHnast pabota
«/Ipo3oduna kak 00BEKT
TeHETHYECKUX

0.5




HUCCJIENOBAHUI

75

3aKOHOMEPHOCTH
HacCJIEJOBaHMsI IPU3HAKOB.
MonorubpuaHoe
CKpEIlMBaHHUE.
[TpakTnueckas padota
"N3yueHune pe3ynbTaToB
MOHOTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIIbI"

0.5

76

[MuTonoruyeckrue OCHOBBI
MOHOTHOPHIHOTO
CKpEITUBaHMS

77

AHanuzupyroiiee
ckpemuBanue. Heromnnoe
JOMHMHHUPOBaHUE

78

JurnbpuaHoe cKpemuBaHue.
[TpakTnueckas padota
«3y4yeHue pe3ynpTaToB
JUTUOPUIHOTO CKPEIIMBAHUS
y IpO30(QHITBDY

0.5

79

[MuTonormyeckrue OCHOBBI
TUTHOPHUIHOTO CKPEIUBAHUS

80

CrenneHHOe HacJIeJOBaHHE
MIPU3HAKOB

81

XpOMOCOMHa}I TCOpHUA
HaCJICACTBCHHOCTH




82

I'eneTuka nona

83

I'eHOTHII KaK ILI€IOCTHASA
CHUCTEMA

84

['eneTnueckuii KOHTPOJb
pa3BUTHUS PACTEHUH,
JKUBOTHBIX U YEIIOBEKa

85

HM3MEeHUYHBOCTH IIPHU3HAKOB.
Buabsl ”3BMEHUYHNBOCTHU

86

MoaudukarmonHas
W3MEHYUBOCTH

87

Bapuaunonsslii psia u
BapHallMOHHAs KpUBasl.
JlaGopaTtopHnast pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITHOHHOM
U3MeHYnBOCTH. [locTpoeHue
BapHallMOHHOTO psJa U
BApUALIMOHHON KPUBOII»

0.5

88

I'eHOTHIIMUECKAS
W3MEHYHBOCTb.
KombOunaTusHas
W3MEHYUBOCTH

89

MyranunonHas
W3MECHYUBOCTb.
[IpakTrueckas pabota

0.5




«MyTtanuu y 1po3oduisl (Ha
TOTOBBIX
MHKPOIIpETiapaTax)»

90

3aKOHOMEPHOCTHU
MYTaIlMOHHOTO MPOIecca.
ONUreHeTHKa U
SMUTEeHOMHKA

91

I'eHeTnka yemoBeKa.
[TpakTnueckas padota
«CocTaBlicHHE U aHAIIN3
POAOCIIOBHOM

0.5

92

MeToapl MEAUITMHCKOM
T€HETUKH

93

3HaueHne MEIUIIMHCKON
T€HETHUKHU B
MPEIOTBPAIICHUH U JICUCHUN
TeHETHYECKUX 3a00J1€eBaHUH
YyeJioBeKa

94

OCHOBHBIE TTOHSTHS
cenekuuu. JlaboparopHas
pabota «3yuenue copToB
KYJIBTYPHBIX PACTCHHUH U
MOPOJI TOMAIITHUX
YKUBOTHBIX)

0.5

95

MeTopI CeIeKITNOHHOM
pabotsl. JlabopaTropHas

0.5




pabora «3yueHue MeTo10B
CEJIEKIIMU PACTCHUIN»

96

JlocTukeHus CeJIEKINU
pPacTeHUH U KUBOTHBIX.
[TpakTuyeckas padora

«IIpuBuBKa pacTeHHI»

97

CoxpaHeHnue, U3y4eHue u
UCTIOJIb30BAHUE
TCeHETHYECKUX PECYPCOB

98

buorexHonorus kak Hayka U
0Tpaciib IPOU3BOJICTBA.
[TpakTnueckas padota
«3yueHue 0ObEKTOB
OMOTEXHOJIOTHI

0.5

99

OcHoOBHbIE HaNpaBICHUS
CUHTETUYECKON OMOJIOruu

100

XpOMOCOMHasI ¥ T€HHas
WHKEHEPUS

101

Mennuunckue
OUOTEXHOJIOT MU

102

Pe3epBHBIN ypOK.
[ToBTOpenwue, 06001IIeHNE,
cHUCTEMaTH3alus 3HAHUI

OBUIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

102

13.5




11 KIIACC

Ne
n/
I

Tema ypoka

KoauuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

OBotonnMoHHas teopus Y.
[apBuHa

JBrKy1ne cuiibl
3BOJIIOIMHU BUIOB o Y.

HapBuny

Bbopn0a 3a cymectBoBanue,
€CTECTBEHHBIN 1
HCKYCCTBEHHBIN 0TOOD

dopMupoBaHUE
CUHTETUYECKON TEOpUHU
HBOJIIOLUU

OTalbl 9BOJIOIIMOHHOI'O
mnmponecca: MUKPOIBOJIIOIUA
1 MaKpO3BOJIIOI A

[Tonmymsanms —
JJIEMEHTAapHAasl €IUHULIA
HBOJIIOLIUU

3aKOH T€HETHYECKOTO
paBHoBecus Jx. Xapau, B.
Baiin6epra. JlabopatopHast

0.5




pabota «BrIsiBrieHue
U3MEHYUBOCTH y 0CO0€eH
OJTHOTO BUa»

DneMeHTapHbIE (PaKTOPHI
HBOJIIOIUH

OddexT ocHoBaTeNS.
DddexT OyTHIIOIHOTO
TOPJIBITIIKA

10

Murpanuu. Uzomsuun
MOMYJISALNAN:
reorpaguueckas,
OHooruyYecKas

11

EctectBenHsbIi 0TOOp —
HarpasJsomui Gaxtop
ABOJIFOLIIN

12

[TonoBoii oT60p

13

[TpucnocoGieHHOCTh
OpPraHU3MOB KakK pe3yJbTar
MHUKPOABOJIOIHH.
JlaGoparopHas paboTa
«M3yuyenue apomopho30B u
WIM0AANTANN Y
pacTeHH U )KUBOTHBIX)

0.5

14

ITpumepsl
npucnocoOIeHuit y
OpPraHU3MOB:

0.5




Mophosornueckue,
¢dusnonoruueckue,
OHMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaGopaTtopHnas pabota
«[IpucriocobneHwust
OpPTaHU3MOB H UX
OTHOCHUTEITbHAS
1[EJIECO00PA3ZHOCThY

15

Bup, ero kpurepuu u
cTpyktypa. JlaboparopHas
pabora «CpaBHEHHE BUIOB
10 MOP(}OJIOTUIECKOMY
KPUTEPHUIO»

0.5

16

CrpykTrypa BHza

17

Bunoobpa3oBanue kak
pe3ynbTaT
MUKPOIBOIIOIIUU

18

CBs3b MHKPO3BOJIIOINHN U
SIIUICMHUOJIOTNH

19

Makpo3Botronus.
[Taneonronornyeckue
METO/Ibl U3YUEHUS
SBOJIIOLIUN

20

buoreorpaduyeckue
MCTObI U3YUCHUS




9BOJJIIOIIMH

21

DOMOPHOIOTHYECKHE U
CpaBHUTEILHO-
MOP(HOIOTHUECKUE METOTBI
U3YUYCHHSI SBOJTIOLIUU

22

MonexkynspHo-
TE€HETUYECKUE,
OMOXUMHYECKHE U
MaTeMaTUYECKHUE METO/IbI
W3Y4YEHUS HBOJIFOLIUN

23

OO61re 3aKOHOMEPHOCTH
IBOJTIOLIUH

24

AgnanTuBHas paguans.
HepaBHOMepHOCTH TEMIIOB
IBOJIIOLUH

25

Hayunbie runoresbl
MIPOUCXOXKICHUS KU3HU HA
3emiie

26

JonayuHnsie
IIPEICTABIICHUS O
3apOXKACHUU )KU3HU

27

OCHOBHBIE TAIIbI
HEOpPraHUYECKOI
SBOJIFOLUU

28

I'unoressl 3apoxacHUS
JKU3HU




29

Ucropus 3emiu u METOAbI
€€ U3y4cHusl.
JlaGopaTtopHnas pabota
«3yueHue u onucaHue
MCKOMAeMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOB)

0.5

30

HavansHble 3Tanbl
opraHqucxoﬁ 3BOJIFOIINH

31

OBOJIOLUS DYKAPUOT

32

OCHOBHBIE TallbI
HBOJIIOLMH PACTUTEIBHOIO
mupa. [IpakTnyeckas
pabora «M3yuyenue
0COOEHHOCTEHN CTPOCHUS
pacTeHui pa3HbIX
OTJIETIOB)

0.5

33

OCHOBHBIE DTAITBI
ABOJIFOIUU KUBOTHOT'O
MHpa

34

OBOJIIOIHNS JKUBOTHBIX.
[TpakTnueckas padota
«M3ydyenune ocobeHHOCTEN
CTPOEHHS TO3BOHOYHBIX
KHBOTHBIX»

0.5

35

Pa3zButue xn3HM Ha 3emiie
0 3paM U Mepuoiam




36

MaccoBble BBIMUPAHUS —
IKOJIOTMYECKNE KPU3UCHI
HPOILLIOTro

37

CoBpeMeHHbIN
JKOJIOTUYECKUN KPU3UC,
€ro 0COOEHHOCTH

38

CoBpemMeHHas cuctema
OpPTaHHYECKOTO MHUpa

39

OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIIbI
OpraHU3MOB

40

AHTpOHOJ’IOFI/IH — HayKa O
YCJIOBCKC

41

PazButue npeacrasiieHuit o
IIPOUCXOXKICHUU YEIOBEKA

42

Mecro yenoBeka B CCTEME
OpPraHUYeCKOTO MHpA.
JlaGoparopHas paboTa
«M3ydyenue ocobeHHOCTEN
CTPOEHUS CKeJleTa
YeJI0BeKa, CBSI3aHHBIX C
PSAMOXO0KICHUSM)

0.5

43

JIBHKyIIME CUIIBI
aHTPOIIOreHe3a

44

CooTHoleHne
OHOJIOTUYECKUX U




COLMAIBHBIX (haKTOPOB B
aHTPOIIOTeHE3e

OCHOBHBIE CTaaUU

45
aHTpPOIIOreHe3a

46 [Taneoreneruka u
MajeoreHOMHUKa

47 DBOJIOIUS COBPEMEHHOTO
YenoBeKa
Yenoseueckue pachl.

48 [TpakTuueckas pabota 05
«M3yueHne 3KOJO0THIECKIX '
aJlanTanui 4eIoBeKa»

49 MexnucCuuIIMHApHbIE
METO/IbI aHTPOTIOJIOTUU

50 3apokJeHNe U pa3BUTHE
AKOJIOTUHU
MeTo/ b1 SKONOTHH.

JlaGopaTtopHast pabota

51 «M3y4yeHne MeTo10B 0.5
9KOJIOTUUECKHUX
HCCIICIOBAHMI»

59 3HaYeHHE SKOJIOTUYECKUX
3HAHWH 1 YeJIoBeKa

53 Okonoruyeckue HakTopsl
AbGuotnueckue GakTOpHbI.

54 basrop 05

CBeT Kak dKOJIOTHUYECKUI




dakrop. JlabopaTopHas
pabota «BrIsiBiieHUe
MIPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHUIO
CBETa»

55

AlGuotnueckue GpakTOpHI.
Temmnepatypa Kak
9KOJIOTHYECKUiA (haKkTop.
JlaGopaTopHnas pabota
«Bp1saBiEHUE
MIPUCTIOCOOICHUI
OPTaHW3MOB K BIIHSTHHIO
TEMIIEPATYPHI»

0.5

56

AbuoTtnueckue GpaxkTopsl.
BuiaxxHOCTB Kak
9KOJIOTUYECKUH (aKTOop.
JlaGopaTtopHnast pabota
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHul U3
pa3HBIX MECT OOUTaAHMSD)

0.5

57

Cpenpl oouTanus
OpraHu3MOB

58

buonornueckne puTMbl

59

Kuznenusie GopMmsl
OpraHU3MOB

60

BuoTtnueckue akropsr




61

3HaueHne OMOTHUECKHUX
B3aNMMOJACUCTBHI I
CyIIIECTBOBaHUS
OpPraHU3MOB B CpeJie
obuTanus

62

DKOJIOTUYECKUE
XapaKTePUCTUKU
TOTTYJISIITH

63

OcHOBHBIE ITOKa3aTeIn
HOHyJIfIIII/II/II YHUCJICHHOCTD,
IJIOTHOCTh, BO3pACTHAs U
MOJIOBAsi CTPYKTYpa

64

OcHOBHBIE TTOKa3aTeIn
IIOITYJISALIUNA: POKIAEMOCTH,
MPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTpalluU

65

DKOJIOTHYECKasi CTPYKTypa
MnomyJaanun

66

JvHamuKa nonyJssiuu u eé
peryJsnus

67

Kpussie pocra
YUCIIEHHOCTH MOMYJISILIUH.
KpuBbie BbIKHBaHUS

68

DKoJoruvecKasi HUIa
Buna. Jlaboparopnas
pabota «[IpucnocobneHus

0.5




CEeMsIH paCTeHUN K
pacceneHuIo»

Bun kak cucrema

69 -
TOTTYJISIIIAIA
3aKOHOMEPHOCTH

70 MOBEJICHUS U MUTPAITHIA
YKUBOTHBIX

7 Coo011ecTBO OpraHu3MoB
— OuoLEeHo3

79 DKocucTemMa Kak OTKPbITast
cucrema
KpyroBoport BemiecTs u

73 MIOTOK SHEPTHH B
IKOCHCTEME

74 OcHOBHBIE TIOKA3aTeNn
9KOCHCTEMBI

75 DKOJIOTMYECKUE TUPaMUIbl

76 H3meHeHus coo01ecT —
CYKIIECCHH
IIpupoaHBIE S5KOCUCTEMBI.

77 DKOCHUCTEMBI 03P U PEK.
OKxocucreMsl MOpel U
OKEaHOB
IIpupoaHBIE S5KOCUCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB,

CTeney, MyCThIHb




79

AHTpPOIIOT€HHBIE
9KOCUCTEMBI

80

YpO0o3KOCHCTEMBI.
[TpakTuyeckas padora
«3y4yeHue u onucanue
ypOOIKOCHUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(dhopMHUpOBaHUSI OCHOBHBIX
B3aUMO/JICUCTBUI
OpPTaHU3MOB B 3KOCHCTEMAX

82

MexaHu3mbl BO3ICUCTBUSA
3arpsI3HEHUM PA3HBIX TUIIOB
Ha CyOOpPraHU3MEHHOM,
OPraHU3MEHHOM,
MONYJSALIMOHHOM U
DKOCUCTEMHOM YPOBHSX

83

buochepa —
oOuienyiaHeTapHas
o0ououka 3emiu

84

Vuenue B. U.
Bepnanckoro o 6uocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHUS Onochepbl

86

KpyroBopots! BeniecTs u
OMOreOXMMHUYECKHE [IUKITBI

87

3oHanpHOCTH OHochepsl.




OcHOBHBIE OMOMBI CYIIN

88

YcroitunBocTh OMochepsl

89

DKOJIOTHYECKHE KpU3HUChI U
HX ITPUYHUHBI

90

BosaelictBue yenoBeka Ha
ouochepy

91

AHTpPOIIOT€HHOE
BO3/ICHCTBHE HA
pacTUTENBbHBIN U
SKUBOTHBIN MUP

92

OxpaHa npupo/sl

93

OCHOBHBIE IPUHIIHIIBI
YCTOMYHMBOTO Pa3BUTHUSA
YeJI0BEYECTBA U MIPUPOJIbI

94

PanmonansHoe
MPUPOIOTIONB30BAHUE U
COXpaHEHHUe
OMOJIOrTYECKOro
pazHooOpa3us 3emin

95

O06o06mIeHne o Teme
«MuKpo3BOTIIONUA U €€
pE3YIbTaThI»

96

O6o00611eHMe IO TeMe
«MaxkpodBoronus u €
pe3yIbTATHI»

97

O00011IEHNE TT0 TEME




«IIpoucxoxenue u
pa3BUTHE )XKU3HU Ha 3emiiey

O06o061IeHne o Teme
98 «[IpoucxoxaeHue 1
YeJI0BEKa — aHTPOIIOTCHE3)»

O000I11IEHNE IO TEME
«IKOJIOTHS — HAYKa O
99 Y 1

B3aUMOOTHOIIECHUAX
OpPTaHU3MOBY

O000I11IEHNE IO TEME
100 | «Opranusmsl u cpena 1
oOuTaHus»

O0001IeHNE IO TEME
101 «IKOJIOTHSI BUIOB U 1
MO YJIALIAN»

O000I11IEHNE TT0 TEME

102 | «buocdepa — rnmobanbHas 1
IKOCUCTEMA»
OBUIEE KOJIMYECTBO 102

YACOB 110 ITPOTPAMME







HHPOBEPSAEMBIE HA EI'D 110 BUOJIOI'UM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kox npoBepsiemoro
TpedoOBaHMS

IIpoBepsiemble TPeOOBaAHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHHUS @
NMPOrpaMMbl CpeHero o0uero 00pa3oBaHus

ChopMupoBaHHOCTH 3HAHUN O MECTE U POJIH OMOJIOTHH B CUCTEME ECTEC
COBPEMEHHOM €CTECTBEHHOHAy4YHOW KapTUHBI MHUpPA, B IIO3HAHUU °
KU3HEHHO BAJXKHBIX COLMAIbHO-3THYECKUX, YKOHOMUYECKUX, IKOJIOTHY(
TAaK)K€ B PELICHUM BOIIPOCOB PALMOHAIBHOIO IPUPOIOINOJIB30BAHMS,
OTHOIIECHHS K MPUPO/IE, OOIIECTBY, YEIOBEKY; O BKJIaJle POCCUHCKHUX U 3
pa3BHUTHE OMOJIOTUU

Bnanenue CHCTEMOM 3HAHMK 00 OCHOBHBIX METOHAax HAY4YHOI'O
OMOJIOrHYECKUX HCCIICAOBAHUAX KHBBIX 00BEKTOB U DKOCHUCTEM (OHI/I
Ha6J'II-0I[eHHfI); crmoco0aMu BEISIBIEHUS U OICHKHW aHTPOIIOI'CHHBIX U3MCH(
YMeHue BbIABUTaTh TUIIOTE3bI, ITPOBCPATL HX IJKCIICPHUMCHTAJIbHBIMHU

HUCCIICAO0BaHNU, AHAJIU3UPOBATDH ITOJIYUCHHBIC PE3YJIbTATHI U ACJIATh BBIBO,
BrisiBnenue 3aBUCUMOCTHU MCKAY UCCICAYCMBIMH BCIIMYNHAMU, 00BACHE
(I)OpMy.]'II/IpOBaHI/Ie BBIBOIOB C MCIIOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TCOPI

YMeHue BnaseTh CHUCTEMOM OMOJIOrMYECKMX 3HAHWW, KOTopas
OMOJIOrMuecKre TepMHUHBI U OHSTHUS (KU3Hb, KJIETKA, TKaHb, OPraH, OpraHI
OuorieHo3, Ouocdepa; MeTadoImM3M, rOMEOCcTa3, KICTOUYHBIH WMMYHHUTET,
JMCKPETHOCTD, CaMOperyJIsLus, CaMOBOCIIPOU3BE/ICHHUE, HacJ
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

Oumosornueckue Teopuu: kierouHas Teopus T. [lIBanna, M. Illnei,
cesiektuBHOro nMmynurera I1. Opnux, U.M. MeunukoBa, XpoMOCOMH:
Moprana, 3akoH 3apojpleBoro cxoacrsa K. bapa, sBonronmonHas teo
TEOpHsl BONIOIMH, Teopust aHTpornoreHesa Y. /lapsuna; Teopust Guore
H.W. BaBunoBa o meHTpax MHOrooOpa3zus M HPOUCXOXKACHUS KYJbT
Cesep110Ba 0 yTSIX U HalpaBleHUAX IBOIOINH, yaeHue B.U. Bepuanck
3aKOHBI (€AMHOOOpa3usi IMOTOMKOB IE€PBOTO IOKOJIEHUS, pacIleruie:
HacyenoBaHus npu3HakoB ['. MeHens; cluenieHHoro Hacue10BaHus Ipy
resoB T. Moprana; roMOJOTMYECKMX psJIOB B HACIEICTBEHHOU I
reHeTudyeckoro paBHoBecus Jx. Xapmu u B. BaitaOepra; 3apo;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MPUHLMIIBI (YUCTOTHI FaMeT, KOMIUJIEMEHTAPHOCTH);

npaswia (MmuHIMyMa FO. JInOuxa, 5K0JI0ruyecKoi nupamuabl Ynuce, Ouc
runotesbl (koanepsatHol A.JM. Omnapuna, nepBuuHOro OyiboHa k. X
pubosuma T. Yek)

YMmenue peuiaTh MONUCKOBBIC OMOJIOrHYECKHUE 3ala4yy; BBIABJIATH NPHUYU]
HCCIICAYyCMbIMU OMOJIOTHYECKUMH O6’beKTaMI/I, nponeccaMn M SIBJICHUAMU




OCHOBAHUH TIOJTy4EHHBIX PE3YJIbTATOB;
COCTaBIISITh TEHOTHITMYECKAE CXEMbI CKpPCIIMBAHUS UL Pa3HBIX THII
OPraHu3MOB, COCTaBIISITh CXEMbI TIEPEHOCA BEIECTB U SHEPTHH B IKOCHC
CEeTH)

YMeHue ycTaHaBIIMBaTh B3aUMOCBSI3M MEXKIYy CTPOCHHEM U (YHKIHSAM
TKaHEH, OpraHaMu ¥ CHUCTEMaMU OPIaHOB Y PAaCTCHHA, KMUBOTHBIX U Y€
BEIIECTB; ATAallaMU KJIETOYHOTO LMKJIA M >KU3HEHHBIX LUKIOB OPraHH:
pa3BUTHs; TEHOTUIIOM M (EHOTHIIOM, (GEHOTHIIOM U (haKTopamu
HBOJIIOIUM;, JABIKYIIMMH CHJIAMH aHTPOIOT€HE3d; KOMIIOHEHTaM
PUCIIOCOOTICHUSMU K HUIM OPTaHU3MOB

YMeHue BhIICNATh CYIIeCTBEHHbIE TPU3HAKHU:

CTPOCHHSI BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIETOUYHBIX I
BUJIOB, OMOTrEOLIEHO30B, IKOCUCTEM U OuOChepbl; CTPOCHHUS OPTaHOE
KUBOTHBIX, YEJIOBEKa; TMPOIECCOB IKUZHEICATENbHOCTH, MPOTEKAIOL
KUBOTHBIX M YeNIOBEKa; OMOJIOTMYECKUX IPOIECCOB: OOMEHa BEIIECTR
MIpEeBpALICHHUS SHEPTruu, OPOXKEHUs, aBTOTPO(HOTO U TeTepoTPOPHOro
XEeMOCHHTE3a, MHUTO03a, Meio3a, rameToreHesa, -sMOpHoreHesa, I
pPa3MHOXXEHHUS, HHIWBUIYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOIEH
rerepos3uca; IEHCTBUII MCKYCCTBEHHOTO 0TOOpa, CTaOMIU3HUPYIOLIETO,
€CTECTBEHHOT'0 0TOOpa; allJIONaTPHUECKOr0 U CUMIIATPHYECKOT0 BUI00C
CHJI D3BOJIONUU Ha TEeHO(OHJ TMOMYISAUUU; MPUCTOCOOIEHHOCTH Of
Yyepe0BaHMsI HAIIPaBJICHUN HBOJIIOLINN; KPYrOBOPOTA BEHIECTB U MOTOKA

CpopMHUpPOBAaHHOCTh YMEHUSI BBIJICIATh CYIIECTBEHHBIC MPHU3HAKH I
OYKapuoOT, OAHOKJICTOYHBIX W MHOTOKJICTOYHLIX OPraHu3MOB, BHJIOB.
OCOOCHHOCTH TIIPOILIECCOB OOMEHa BELIECTB U IPEBpALICHHS DHE|
TUTACTUYECKOTO W DHEPTETUYECKOr0 0OMeHa, XeMOCHHTEe3a, MUTO03a, Me¥
U PAa3sMHOXCHUA, WHIAUBUAYAJIBHOI'O Pa3sBUTHA OpraHU3Ma (OHTOF@HC3
€CTECTBEHHOI'0 0TOOpa, BUI000pa30BaHusl, IPUCIIOCOOIEHHOCTH OpPraHu’
KOMITOHCHTOB 3KOCHUCTEM, AHTPOIIOICHHBIX N3MEHEHHH B DKOCHCTEMax
BEILIECTB U MPEBpaIeHUs YHEpTun B Ouochepe

YMeHne ucmnoiab30BaTh COOTBCTCTBYOIIMEC apryMCHTHI, 6I/IOJ'IOFI/ILIGCKy1
IJI1 1OKa3aTCJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTECMATUYCCKUX T'P
CpCabl 06I/ITaHI/I$I; CAUHCTBA YCJIOBCUCCKHUX PacC, H606XOI[I/IMOCTI/I 300PO]
pa3H006pa3I/I;1 BUJI0OB U SKOCHUCTCM KaK YCJIOBHA COCYHICCTBOBAHUSA TTPHUP(

YMmenue KPUTHYCCKHU OLCHHUBATH I/IH(I)OpMaI_[I/IIO OMOJIOTHYECKOTO C
OTUYCCKHUE  ACIICKTBI COBPCMCHHBIX HCCIEIOBaHUN B 6I/IOJ'IOFI/II/I,
paccMaTpuBaTh rJ100abHBIE YKOJIOTHUECKUE HpO6JICMBI COBPCMCHHOCTH.
HUM CO6CTBCHHYIO ITO3HUIIHNTIO




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'S 10O BUOJOI'A

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

buoiiorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHUE

11

CoBpeMeHHast OUOJIOTHSI — KOMIUIEKCHAs! HayKa. buonornyeckue Hayku U n3ydaemble
NPUKJIAJIHBIEC U TIOMCKOBBIE HAyYHBIE UCCIIEJOBAHNUS B OUOJIOTHH.

3nayeHue OMONOrMM B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHI
Ouonorueil. 3HadeHue OHONOTMM B IPAKTUYECKOW JEATEIBHOCTH 4YeJIOBEKa:
IPOMBIIIICHHOCTH, OXPaHe MPHPOJIBI

1.2

JKuBble cucTeMbl Kak TpeAMeT u3ydeHus: Ouonoruu. CBOWCTBA JKUBBIX CHCTEM
JMCKPETHOCTh W IEJIOCTHOCTb, CIOXKHOCTh U  YHOPSIOYEHHOCTh CTPYKTYPHI
CaMOBOCIIPOU3BEJICHHE, PA3IPAXKHUMOCTh, U3MEHUUBOCTh, POCT M Pa3BUTHE.

YpOBHM OpraHU3alMH JKUBBIX CUCTEM: MOJICKYJISIPHBIH, KII€TOUHBIN, TKAHEBBIH, OpraH
AKOCHUCTEMHBIH (OMOTeoleHOTHYEeCKUl), OuochepHsiid. Ilpomecchl, MPOUCXOIAITH
npU3HAKK KHUBOTO. JKH3HB Kak (hopma CyIeCTBOBAHUS MaTEPUU

1.3

Metoner Ouonormueckoii Hayku. HaOmroneHue, m3MepeHHe, SKCIEPUMEHT, CHUCTEN
3aBUCUMOM W HE3aBUCUMOW nepeMeHHou. [lnanupoBanue skcnepuMmeHrta. llocTaHc
runore3a. Ilondarue BbIOOpKM M €€ gocToBepHOCTb. Pa3dpoc B OMOIOTMYECKUX
MOJIYYCHHBIX Pe3yNbTaToOB. [[pUYMHBI HCKaXEHUs PE3YJIbTATOB dKciepuMeHTa. [1oHATY

Kinerka xax Omosornueckas cucrema

2.1

Knetka — cTpykTypHO-(QYyHKIIMOHATbHAS €IUMHUIIA KUBOTO. MICTOpUS OTKPBITHUS KIIET
Knerounas reopus (T. [lIBann, M. lIneiinen, P. BupxoB). OCHOBHBIE MONTOXKEHHS COB
MeToap1 MOTIEKYISIPHON M KJIETOYHOU OMOJIOTUH: MUKPOCKOIHUS, XpoMaTorpadusi, de
muddepeHanbpHoe HeHTPUPYTHPOBAHUE, KYJIbTUBUPOBAHNE KIETOK

2.2

XUMHUYECKUI COCTaB KIIETKU. Makpo-, MUKpPO- U YJIbTPAMHKPO3JIEMEHTH. Boma u et
ydacTue B CTPYKTYPUPOBAHUM KIJIETKH, TEIUIOPErysiui. MuHepaabHble BEIIECTBA KJ
KAaTHOHOB I aHUOHOB B KJIETKE.

buonornueckue nonumepsl. benku. AMHUHOKHCIOTHBIM cocTaB OenkoB. CTpyKTypr
CTpyKTypa Oenka, nenTHaHas cBA3b. BTopuuHas, TpeTuyHasi, 4eTBEPTUYHAS CTPYKTY]
Knaccudukanus 6enkoB. buonornueckue QpyHkImuu 6IKOB.

VYrneBoasl. MoHocaxapuibl, aucaxapuabl, OJUrocaxapuabl H mnonucaxapuisl. O
XUMHYECKHE CBOMCTBA YIiIeBOAOB. bruonornueckue GyHKIUU yriIeBOAOB.

Jlumuaer. T'uapodunbHo-THApOGOOHBIE cBoMicTBa. Kimaccudukamus mumumos. Tpw
crepounibl. buonornueckue dyHkiun unmuaoB. OOIME CBOWCTBA OMOJOTHUYECKHX M
CaMO3aMbIKaHHIO, TOIYIIPOHUIIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK u PHK. Crpoenne HyknenmHoOBBIX KuciaoT. HykneoTw
[TpaBuno Yapradda. Ctpykrypa JJIHK — nBoitHas crupanb. MecToHaxoXaeHHe U 01
PHK. ®ynkiuun PHK B knetke.

Ctpoenne wmonekynsl AT®. Makposprudeckue cBs3u B Moisiekyne ATO.




BoccranoBnennbie nepeHocunku, X GyHKiuu B kietke. CekBennpoanue JTHK.
CrpykrypHast Ouosiorus: OMoxumuyeckue M OUOPU3NYECKHE HMCCIEIOBAHUS COCTal
OMOMOJIEKYIT

2.3

THIbI KJIETOK: yKapruOTHYECKasi U MpokapruoThuueckas. CTpyKTypHO-(pyHKIIMOHATBHBI
Crpoenne npokapuoTuueckoi kietku. Kierounast crenka 6akrepuii u apxeid. Ocooe
aBTOTPOGHON MPOKAPUOTUIECKHUX KIETOK. MECTO U POJIb MPOKAPUOT B OMOIIEHO3aX.
Crpoenrie u (GyHKIMOHMPOBAHUE HYKAPHOTHUECKOW KieTku. [lnmasmarndeckas wme
IUIa3MaTHYeCKO MeMOpaHbl. TpaHCIIOPT BEIIECTB uepe3 IJIa3MaTHUYECKyl0 M
obneruénnast quddy3us), aKTUBHbBIN (IEPBUYHBIA U BTOPUYHBIA aKTHBHBIN TPAHCIIOL
Pabora Harpmii-kanueBoro Hacoca. DHIOIMTO3: MHHOIUTO3, (aromuTo3. DK3OIMHUTO
(YHKIMU KIETOYHOW CTEHKH PACTEHHA, TPHOOB.

Huronna3zma. Ilutozons. Lurockener. [IBwkenue mutomiazmbel. OpraHouabl Kiie
KJIeTku: 3HAomnasmarndeckas cetb (OIIC), ammapar ['onbmxu, JHU30COMBI, HX C
OJTHOMEMOpAHHBIX OpPTraHOWJOB KieTku. CTpoeHue rpanyssipHoro perukyiayma. Cu
KJIETOYHBIX MeMOpaH. [mankuil (arpaHyssipHBIM) 3HIOMIA3MATUYECKUN PETUKYITYM
I'onpmxu. Tpancnopt BemecTs B KieTKe. Bakyonu pacTurenbHbIX KieToK. KiieTounsly
[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABI.

Crpoenrie 1 QyHKIMM MUTOXOHAPHHA W miactui. IlepBUdHbIE, BTOPHYHBIC W CIIOKH
AYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEUKOIIACTHI BBICIIMX PACTCHUH.
HememOpannsie opraHouabl kietku CrpoeHne #  QYHKIMM HEMEMOpPaHHBIX
Mukpodunamentel. Mpiednbie  kieTkd. Mukporpyoouku. Kierounsrii mentp. C
pecHnyek. MukpoTpy0Oouku nuToriasmsl. LleHTpuoss.

SAnpo. OGonouka siapa, XpOMaTHH, KapuoIlIa3Mma, SIPBIINIKH, UX CTPOCHHE U (YHK
[TpocTpaHCcTBEHHOE PACOIOKEHNE XPOMOCOM B UHTEp(a3zHOM syipe. benku xpomaTus
Knerounsle BkiitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT (pPacTUTED

2.4

ACCUMMIIAIMS U AUCCUMMIISIMS — JIB€ CTOPOHBI MeTabosn3ma. Tumel oOMeHa Berec
VYdacTthe KuciaopoAa B OOMEHHBIX Ipolieccax. JHepreTuyeckoe odecrnedyeHue KIeTK
nporeccax. depMEeHTATHBHBIN XapakTep peakUuil KieToyHoro merabonusma. dej
mexaHusM pneiictBus. Kodpepmentsl. OTinnuus (epMEHTOB OT HEOPIaHUYECKUX K
OenKU-UHIMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX PEAKLIUN OT pa3IMyHbL
[TepBrUYHBII CHHTE3 OpraHMYECKUMX BelIeCTB B kieTke. PorocuHTe3. Poib Xiopc
CgeroBas u TemMHoBas (a3bl. [IpogykTuBHOCTE (hOTOCHHTE3a. BiusHue pazauyuHBIX (
3HavyeHue pOTOCUHTE3A.

XemocuHTe3. Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPHUIHUPYIOLL
cepoOakTepru, BOAOPOAHbIE OaKkTepuu. 3HAUCHHE XEMOCHHTE3A.

AnHad’poOHble opraHu3Mbl. Bunel Opoxenus. IIpogykTel OpoKeHUS W HX HCIIOJ
MHUKPOOPIaHU3MBbI KaK 0OBEKThl OMOTEXHOJIOTMU U BO3OYIUTETH OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHEpreTudeckoro ooOmeHa. [loATrOTOBUTENBHBIN 3
pacuienjeHue TI0KO3BbL.

buonorudeckoe OKHCIEHHE, MM KIETOYHOE IbIXaHue. Pollb MUTOXOHIPUN B MPO]
[Muknnueckue peakuuu. OxuciautenbHoe (GocdopminpoBanue. [Ipeumyiiectsa aspo
aHadpOoOHBIM. D(PPEKTUBHOCTH HIHEPTETHIECKOr0 0OMEeHa




2.5

Peakuuu wmaTpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B peaKLHUAX
HaCJIeACTBEHHON MHpopManuu. [ eHeTHYeCKui Ko/, €ro cBoMcTBa. TpaHCKPHUIITUS — |
TPAHCKPUIILIUK: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIbHOCTb, ACUMMETPUYHOCTD. ]
tpancnopteix PHK B OmocuHTeze Oenka. YcmoBus OmocwHTe3a Oenka. Kommuponal
OouocuHTe3e Oenka.

Opranuzanus reHomMa y MNpOKapuoT U JIYKapHOT. Perynsuus akTUBHOCTH T'€HOB Y
Kaxo06, XK. Mano). Perynsmus oOMEHHBIX MPOIECCOB B KieTke. KiieTouHbIi romeocTa:
Bupychl — HeksleTouHbIe OPMBI )KU3HU U 00NUTraTHbIe mapa3uThl. CTpOeHHE MPOCTHIX
OakTepuodaros.

BupycHsbie 3a0o0neBanus yenoBeka, xuBOTHbIX, pactreruii. CITN/], COVID-19, conuan

2.6

Knerounsrii nukJ, ero nepuoasl u perynsnus. Marepdasza u Muto3. OCOOEHHOCTH TTPC
[TonroroBka kieTkn K peneHuro. llpecuHTeTnueckuii (IOCTMUTOTHYECKUM), CHE
(MIPeMHUTOTUYECKHIA) TIEPHOBI HHTEP(]A3HI.

Marpuunsiii cunte3 JJHK — perumxanusa. Ilpunanuner pernmukannu JIHK: xomme
CUHTE3, aHTUINapaiesbHocTh. Mexanusm pernkanuu JJHK. Xpomocomsl. Ctpoenue
XpOMOCOMHBIN HAa0Op KIIETKH — KapUOTHIL. JUTUTONTHBINA U TaluIONIHBIA HAOOPHI XPC
ITonoBBIE XPOMOCOMBI.

[Jenenune knetku — muto3. CTaguu MUTO3a U IPOUCXOSIINE B HUX MPOLECChl. TUIE
buonornueckoe 3HaueHHe MUTO3a. Peryisiius MUTOTHYECKOro HMKIA KiIeTku. lIpo
aroInTos.

@DyHKIMOHAIbHASI FEHOMUKA

Opranusm Kak OMoJIOrHyecKas cuctemMa

3.1

OpnHoKIIETOUHBIE, KOJIOHUAJIbHbIE, MHOTOKJIETOYHbIE OPIaHU3Mbl U MHOTOTKaHEBBIE O]
@®opMbl pa3sMHOXKEHUSI OPraHU3MOB: Oecrioyioe (BKJIHOYas BETeTaTUBHOE) M IOJIOBC
MOYKOBaHUE, CIOPYJISILMS, pparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuoxeHue. [lonoBble KiIeTKH, WM ramerbl. Meiio3. Craaun Menose
Kpoccunrosep. buosornueckuil CMbICI Mei03a W IOJOBOro mpouecca. Menos |
OpraHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['ameTorenes y kuBoTHBIX. [losoBblie sxene3bl. O0pasc
CnepmaroreHe3 u oorene3. CTpoeHHe TMOJOBBIX KIETOK. OIUIOAOTBOPEHUE U M
Crioco0bI OTII0IOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.
WNupuBuayanbHOE pa3BUTHE OpraHU3MOB (OHTOreHe3). Ctaguu SMOpHOTreHe3a KUBOTHBL:
Tunsl apobienus. OcoO0eHHOCTH JIPOOIEHHS] MIEKOMUTAIOMIMX. 3apO/IbIILIEBbIE JTUCTKY
TKaHEel M3 3apoJbILIEBBIX JUCTKOB. B3anMmHOE BiMsSHUE yacTell pa3BHUBAIOILIETOCS 3af
3aksajika MiaHa CTPOEHHs! AKUBOTHOTO KaK pe3ysibTaT MepapXUUeCKUX B3aUMOJICHCTBHI
pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOLIEH CPEIBL.

Poct u pa3zsurue xuBoTHbIX. [locTamMOproHanbHbI nepuos. [Ipsmoe u HenmpsiMoe pa-
O€CIIO3BOHOYHBIX U TI03BOHOYHBIX JKMBOTHBIX. bHONIOrMyeckoe 3HaueHUE MpsN
pacrnpocTpaHeHHe B Mpupoje. TUmbl pocTa XUBOTHBIX. DAKTOPHI PETYISLUU POC
MOCTAMOPHUOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX M uenoBeka. [leprossl oHTOrenesa yenor
Pasmuoxenue u pazpurue pacrenuil. lamerodur u cnopoput. Meiio3 B KU3HEHHOM II
mporecce Meio3za. ['amerorene3 y pacrtenuii. OmIoAOTBOPEHHE UM pa3BUTHE Ppa




OTUIOJIOTBOPEHUE Yy IBETKOBBIX pacTeHud. OOpa3oBaHHE M Pa3BUTHE CEMEHH. Mz
pacTeHuii U KUBOTHBIX

3.2

HcTtopust cTaHOBJIEHUS W Pa3BUTUS F€HETUKU Kak HaykKd. OCHOBHBIE F€HETHUUECKUE I
XPOMOCOMBI, aJUICJIBHBIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKU, JOMMHAHTHBIA U P
reTepO3UroTa, 4YWUCTasl JHUHUS, THOpUIbl, TeHoTHr, (eHorun. OCHOBHBIE METO]
LUTOJIOTMYECKUI, MOJIEKYJIIPHO-T€HETUYECKHUI

3.3

Mounorubpunnoe ckpemubanue. [lepBoiii 3akoH Menaenst — 3aK0H eAMHOOOpa3usi rud
noMuHHpOoBaHMs. Bropoit 3akon MeHnens — 3aKoH paciieruienus npusHakoB. L{uron
cKpemuBaHus. [ MmoTe3a 4ucToTH raMer.

Ananusupyroiiee ckpemmBaHue. [IpomexxyTouHblii xapakTtep HaciedoBaHus. Pacii
JOMHUHHUPOBAHUH.

JuruGpunnoe ckpemurBanue. Tpetuii 3akoH MeHzenss — 3aKOH He3aBHUCHUMOI'0 HACTIE]
OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

Cuemnnennoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuenyieHHOe Hacie/o!l
MeEX1y TeHaMU. XpOMOCOMHas T€OpUs HACIIEICTBEHHOCTH.

'eneruka mona. XpOMOCOMHBIM MEXaHHU3M ONpEAENEeHUs] Mmona. AyTOCOMBI M TOJIC
rereporaMeTHbIN 1oJl. ['eHeTHueckas CTpyKTypa moJoBbIX XpoMocoM. HacnenoBanue 1
['enoTun kak uenocTHas cucrema. [lnmefiorpornus — MHOXKECTBEHHOE JeCTBHE
B3aumozeiicTBue HeamuienbHbIX reHoB. KoMiiementapHocts. Dnuctas. [lonumepus

3.4

BzaumoneiicTBue reHoTHMa M cpeasl mpu  (GopMupoBaHMM (peHOTHHA. VI3MEHUME
KOJINYECTBEHHBIE IIPU3HAKN. BH/1bl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBCHHAS
MopmudukarpionHasi U3MeHYMBOCTb. Ponb cpenmsl B (DOPMHUpPOBAaHMM MOIU(PHUKAIMOHE
npu3Haka. BapuanyoHHbli psa u BapuanuonHas kpusas (B. Moranncen). CoiictBa Moy
['eHoTHnyeckass M3MeHUYMBOCTb. (CBOWCTBA T'E€HOTHIWYECKOW WM3MEHUYMBOCTH. Burs
KOMOWHATHBHAS, MyTaIl[HOHHAsL.

KomOunaTiBHast n3MeHYHBOCTh. Mei03 1 MOJIOBOM MPOIIeCC — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTHU B CO3/IaHMH T€HETUYECKOT0 pa3HOO0pasus B IpeAesax OJHOrO BHUIA.
MyTrannoHHast ©3MEHUYMBOCTh. Buibl MyTalunii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIE. CIIOF
SAnepuple M uuTOUIa3Marudyeckue Mytauud. CoMaTHyecKue M IOJIOBbIE MYTallUU.
MyrareHbl 1 MX BIMSHUE Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO IPOIIEC:
HacsencTBeHHol n3menunBocty (H.M. BasuiioB). BHesinepHast ©13MEeHUYMBOCTD M HACIIE,

3.5

Kapuotun uenoBeka. MexayHapoaHass mporpamMma HCCIEIOBaHUS T€HOMA YeJol
YeloBeKa: TeHeaJOTHYeCKHil, OJIM3HEIOBbIM, IUTOTCHETHUYECKUN, MOMYISIUOH
reHeTnueckuii. COBpeMEeHHOE ONpeieIEHNEe TeHOTHIA: TTIOJIHOTEHOMHOE CEKBEHUPOBAH
nomorpio [I11P-ananu3a. HacnencrBenHsie 3a00neBanus yenoBeka. [ eHHbIE U XPOMO
C HAaCJIECTBEHHOW MPEApacHoI0KEHHOCTbIO. 3HAYEHHE MEIUIIMHCKON TIE€HEeTHKY
reHeTHYECKHUX 3a001eBannii yenoBeka. CTBOJIOBEIE KIIETKU

3.6

Jomectukanus u cenekuus. 3apokJIeHUe celekuu u goMectukanuu. Yuenue H.M. Be
MHOT000pa3us KyJIbTYpPHBIX pacTeHHd. Ponb cenekiuy B CO3MaHUM COPTOB PACTEHUU
mTaMM. 3aKOH TOMOJIOTUYECKHUX PsIIOB B HacleACTBeHHON n3meHnunBoctu H.M. Basu
paboTHI.




Metoapl ceneKnMoHHON pPaboThl. VICKycCTBEHHBIN OTOOpP: MAacCOBBIMA M WHAWBU]
ceneknuu. Mcnpltanue npou3BoauTenei mo mnotoMcTBy. OTOOp Mo reHOTUIY C MOMOI
0TOOp Mo reHoTHIy ¢ nomomslo anammsa JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CEJICKIIMOHHON paboThl. PamuannoHHbIN U XI
MyTalui y KyIbTYpHBIX (popMm opraHu3zMoB. Mcmonb3oBaHHE F€HOMHOTO PEAaKTHPC
JHK s monydeHust uCXOAHOTO MaTepualia Jijisi CeJCKIUU.

[onyuenue nmonumiona0B. BuyrpuBumosas rudpuanzanys. bauskoponcTBEeHHOE CKPEIIUB
CKpelllMBaHue, WK ayTOpuauHr. [ ereposuc u ero npuurHsl. Mcronb3oBaHue reteposuca B
[Ipeononenue 6ecrioars MeKBUIOBBIX THOPUIOB. JIOCTHXKEHUS CENIEKITUN PACTEHHI U HKU]

3.7

OOBEKTHI, UCHIOIb3YeMbIe B OMOTEXHOJIOTHH, — KJIETOUYHBIE U TKAHEBBIC KYJIBTYPHI, MI
TpaauuroHHas OMOTEXHOJIOTHSL: XJI€00IIEUeHUE, MTOIyYEHUE KUCIOMOJIOYHBIX MPOIYKTO
cunTe3. OOBEKTHI MUKpPOOHONIOrHYecKux TexHojorui. [IpousBoacTBo Oenka, aMUHOK
OIUIOOTBOpPEHUE. PEKOHCTPYKIMA SIMIEKIETOK ¥ KJIOHUPOBAHKE KUBOTHBIX. MeTo Tpa
XpOMOCOMHAsi M T€HHAas WHXEHEpHs. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTP)
JlocTr>keHMsT M NEepCHEKTUBbl XPOMOCOMHOM M T'€HHOW HHYKEHEpUU. MeEIUIMHCKI
CTBOJIOBBIX KJIETOK

Cucrema 1 MHOroo0pasue OpraHnyeckoro Mupa

4.1

buonornueckoe pasnooOpasue opraHu3mMoB. COBpeMEHHas CHCTEMa OPTaHHMYECKOTC
oprann3MoB. OCHOBHBIE CUCTEMaTHUECKUE TPYIIITBI OPraHH3MOB.

OCOOEHHOCTH CTPOCHHS M JKU3HEICSTEIbHOCTH OJHOKJIETOUYHBIX OPraHM3MOB. bakre
OJTHOKJICTOYHBIE BOJOPOCIH, Opyrue NpoTUCTHl. KoyloHWanbHBIE OpraHu3Mbl. JBH
amMEOOouaHOe, KTYTHUKOBOE, PECHUYHOE. 3aluTa y OJHOKJIETOYHBIX OpPIaHHU3MOB.
OpraHu3MoB. TakCHUCHI

4.2

MHOroKjaeTOYHbIE pacTCHU. B3anMocBsa3p 4acTeli MHOTOKJIETOYHOI'O OopraHusma. ’
MHOT'OKJICTOYHOI'O OpraHu3Mma. OpFaHI/ISM KaKk eduHoe Ienoe. TkaHu PpacTCH]I
06p330BaTeJ'IBHa}I, IOKpOBHAasA, IMPOBOJAIIAdA, OCHOBHAdA, MCEXaHU4YCCKad. Oco(
PacCioJIOKCHHU A TKaHEH B OopraHax paCTeHI/Iﬁ

4.3

BereraTtuBHble U reHEpaTUBHBIE OpraHbl pacTeHUNW. OYHKIMU OPraHOB U CHUCTEM O
MHOTOKJIETOYHBIX PAaCTEHHUM: TPONMU3Mbl M HacTuu. lloriomeHune BOIBI, YIVIEKHUCI
pacrenusmu. [Ipixanue pacrenuit. Juddysus ra3oB uepe3 MOBEPXHOCTb KIETKH.
Boinenenue y pactenuii. 3amura y MHOTOKJIETOUHBIX pactennil. Kyrukyna. Cpencrs:
DOUTOHLUIEI.

PaznpaxuMocTs U perynsuus y OpraHu3mMoB. Pa3apakMMOCTh U peryisinus y MH
BeIlIeCTBA U UX 3HAUYCHUE

4.5

MHOrOKJIETOYHBIE KUBOTHbIE. B3aMMOCBSI3b YacTEl MHOTOKJIETOYHOI'O OpraHu3Ma.
MHOTOKJIETOYHOTO opranu3zma. Opranu3m Kak emHoe nenoe. 'omeocras. Tkanu xuB
TKaHEH: SMUTeINaNbHas, COCIWHHUTENbHAsI, MbIIeyHas, HepBHas. OCOOCHHOCTH CT
TKaHE! B OpraHax >KMBOTHBIX M Y€JIOBEKa

4.6

OpFaHLI U CUCTCMbI OPraHOB KHWBOTHBLIX. (I)YHKI_[I/II/I OpraHOB U CHCTCM OpPIraHOB.
OJHOKJICTOYHBIX 1 MHOTI'OKJICTOYHBIX XNBOTHBIX. HaPY)I(HLIf/'I n BHYTpeHHI/Iﬁ ckener. C
I[BI/I)KCHI/IC MHOT'OKJIETOYHBIX >KUBOTHBIX. IIuTanue >XKMBOTHBIX. IIMTaHHE ITO3BOHOYH]




Koxxnoe npixanue. XKabepHoe v 1ErouHoe ApIXaHUE.

JlpIxaHue TI03BOHOYHBIX JKUBOTHBIX. OBOJIOIMOHHOE YCIOXXHEHHE CTPOCHUS
JlpIxarenbHas cUCTeMa YelloBeKa. MeXaHW3M BEHTHIISIMH JIETKHX Yy TTHII B MIIEK
opranu3MoB. TpaHCIIOPT BEIIECTB Y )KUBOTHBIX. KpOBEHOCHAsI cucTeMa U €€ OpraHsbl.
KUBOTHBIX. Kpyru KpoBooOpaieHus. DBOJIONHUOHHBIC YCIOXKHEHHUS CTPOCHHS K|
KUBOTHBIX. BbIienenue y opranu3mMoB. Beinenenue y skuBoTHBIX. COKpaTUTEIbHBIC |
MOJIOCTH Tella C KPOBEHOCHOW W BBIICIUTEIBHOW CHUCTEMaMH. BbineneHue y I
MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX TIPOM3BOJIHBIC.

PaznpaxxuMocTh 1 perymsius y OpraHu3MoB. Pa3ipakuMocTh y OTHOKJIETOYHBIX Opra
peryJsiys y MHOTOKJIETOUHBIX pacTeHui. POocToBbBIE BelllecTBa U MX 3HAUYCHUE.
HepBHasi cuctema u pedieKkTopHas PEryisiiusg y MHOTOKJICTOYHBIX JKHBOTHBIX.
DBOJIIOIIMOHHOE YCIIOKHEHHUE CTPOCHUSI HEPBHOW CHCTEMBI Y )KUBOTHBIX.

Pa3paborka anroputmoB u mporpamm aisi 3¢hdekTHBHOW (QYHKIHMOHAIBHON aHH
POTEOMOB, METa00JIOMOB MUKPOOPTaHU3MOB, PACTCHUI1, )KMBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA 1 €Iro 310POBLE

5.1

Opranbl U cucTeMbl OpraHoB 4enoBeka. OTIeNbl OJIOBHOTO MO3ra MO3BOHOYHBIX K
nyra. be3dycrnoBHble U ycnoBHbIe pediekchl. ['ymMopanbHas perynsius U SHIOKPHHE
JKene3pl SHIOKPUHHON cHCTEMBI U WX TOpMOHBIL. JlelicTBue TOpMOHOB. B3anmocss3
['unoranamo-runodu3zapuas cuctema. Pednexc u pednexkropnas nyra. besycnoBubie u

5.2

3amuTa opranusma ot 6osnesnell. MiMmmyHHas cucrema venoBeka. KieTouHbli U ryMo
npuoOpeTéHHbIi crenuduyecknii IMMYHHUTET. Teopusi KIOHAJIBHO-CEIEKTUBHOTO H
C.Tonerasa). BocnanurenbHble OTBETbl OpPraHu3MoB. Poib BpOXIEHHOTO MMM
3a00s1eBaHu

5.3

KposeHnocHas cuctema u e€ opransl. Cepalie, KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru k
perysus

5.4

ﬂHXaHI/Ie YCJIOBCKaA. I{I/I(b(I)y'BI/IH ra3oB 4epe3 IMOBCPXHOCTL KIICTKH. I[LIX&TGJ'ILH&)
IOBCPXHOCTL. PCFYJ'ISII_II/IH JbIXaHUA. [[LIXaTeJ'IBHLIC 00BEMBI

5.5

[TumeBapuTtenbHas cuctemMa  yenoBeka. OTaensl  NUIIEBAPUTENBHOIO — TPak
BHYTpUIN0JIOCTHOE ¥ BHYTPUKIIETOYHOE MUAIIEBAPEHUE

5.6

[ToxpoBsl M ux npousBoaHble. Opranbl BeigeneHus. Ilouku. CtpoeHne u QyHKIU
CeKpelusi 1 00paTHOe BCaChlBaHUE KaK MEXaHU3MbI pab0ThI OpraHoB BeleseHus. O0p:

5.7

ﬂBI/I)KeHI/Ie YyeJIoBeKa: MBIIIeUHas cucTteMa. CKeleTHBIC MBIIIIBI 1 KX pa60Ta. CTpOGHI/]

Teopus 3Bomtonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomonmonHas Tteopust Y. [lapsBunHa. [Ipeanochlikyn BO3HUKHOBEHHUS JapBUHU3MA.
[HapBuHa.

JIBuoKky1ie cuiibl 3BooIMK BUAOB 110 Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTH Pa3MHO
M3MEHYUBOCTb, 00pH0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIA U CKYCCTBEHHBIN 0TOOD).
Odopmnenne cunTeTnueckoil Teopun sBonounu (CTOI). HelitpanbHas Teopust 3BOIT
O6uoorus. 3HaueHue 3BOJIOLUOHHON TEOPHH B (POPMHUPOBAHIH €CTECTBEHHO-HAYYHOM

6.2

HOHy.]'IfII_H/ISI KakK JJICMCHTapHasd C€IAWMHHIA DSBOJIIOIHH. COBpeMeHHBIe METOJbI OIICH




CTPYKTYpbl mnonynsiuui. l3meHeHue reHodoOHIa MOMYIAUUU KakK 3JIEMEHTapHO
reHeTudeckoro papHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (HAKTOPHI (ABMXKYIIHE CHIIBI) 3BOJOLMUA. MyTaroHHbIi nponecc. Ko
IreHOB — CJy4ailHble HEHAlpaBJIeHHblE M3MEHEHHsSI 4acTOT ajljiesiel B MOMYJSLHUs:
M3omsuumst monyssimuii: reorpadudeckas (mpocTpaHCTBEHHAS ), OMosIorrnueckas (perpo;
EcrecTBeHHbIli 0oTOOp — Hampamisiomuid ¢akrop sBomonun. Dopmbel  ec
CTAOMIIM3UPYIOIINK, pa3phIBalOUi (AU3pynTHBHBEIN). [TonoBo oTOOp.
[TprcnocoO0aeHHOCTh OPraHU3MOB KaK pPe3yabTaT MHUKPOIBOIIONMH. BO3HUKHOBEHI
Apomopdossl u uamoaaanrtauuu. [Ipumepsl mpucnocobnenuid y opraHuzmon. Ot
OpraHU3MOB.

Bun, ero kputepuu u cTpykTypa. BumoobpazoBaHue Kak pe3ylbTaT MHUKPOAIBOJIOL
BUg00OpazoBanusa. Ilytm u cmocoObl  BHUI000pa3oBaHusA: auonarpudeckoe  (
(9KOJIOTHYECKOE), «KMTHOBEHHOE» (MOUILTONIN3alNs, THOpuAn3aus). JIuTensHOCTb
Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponb 3BOMIOIMOHHON OHONOTHU B pa3pabOTKEe HAayYHBIX METOJOB COXpPaHEHUs Ou
KODBOJIIIOLIMSA Mapa3uTOB U UX X03s€B. MexaHu3mbl (OPMUPOBAHUS YCTOMYMBOCTH K
Hel

6.3

Metoabl u3ydeHus: MakpodsBostouuu. [lameoHToNOrMYEeCKHe METOIbl H3YYCHHS -
(buItoreHeTHYEeCKHe Psiibl OPraHU3MOB.

buoreorpagpuveckue MeTonasl u3ydeHus odBoironuu. CpaBHeHue GIOpH U
buoreorpadudeckue odactu 3eMiu. BHIbI-9HIEMUKA U PEITUKTHL.
OMOpHONIOTHYECKHUE W CPABHUTEIBHO-MOP(HOIOTHYECKHE METOABl H3YYEHHUS IBO.
HBOJIIOIIMH OHTOT'€HE3a U MOSBICHUS HBOJIOIMOHHBIX HOBIIECTB. | OMOJIOTHYHEIE U aH
OpraHel ¥ aTaBU3Mbl. MOJEKYISIPHO-TEHETHUECKHE, OMOXUMUYECKAE W MaTeMaTHYe
['omonorunynbie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUIECKHX JIEPEBb
XpPOMOCOMHBIE MYTaIlUU U YBOJIOIHS TEHOMOB.

OO0mre 3aKOHOMEPHOCTH (MpaBuiia) HBONIOIMUA. HeoOpaTuMocTh 3BOMIONMH. ANanT
TEMIIOB HBOJIOIIH

6.4

Hayunble rumore3bl MPOMCXOXAEHHUS >KM3HM Ha 3emsie. AOHMOreHe3 M MaHCHep)
3apOXKJICHUH KU3HU (KpealMoHu3M). ['MmoTe3a MOCTOSIHHOTO CaMO3apOXKICHHS KH3F
Penu, JI. Cnannanuanu, JI. ITacrepa. IIpoucxoxneHue xu3HU U aCTPOOHOIOTHS.
OcHOBHBIE 3Tanbl HeopraHuyeckoil sBosonuu. IlnanerapHas (reojoruueckas) :
AOGHOreHHBIN CHHTE3 OpraHMYeCKUX BellecTB U3 Heopranudeckux. Oneir C. Musuiepa
u3 MoHomepoB. KoanepBarnas runore3a A.M. OnapuHa, rumnore3a nepBUYHOTrO Oyr
runore3a [. Mémnepa. Pubosumsl (T. Yek) u rumnoreza «mupa PHK» V. T'un
BO3HMKHOBEHHUE ITPOTOKJIETKHU.

Hctopusa 3eman u MeTopl € u3ydeHus. Mckonaemsle opranndeckne octaTku. ['eoXpok
U a0COJTIOTHAsI TEOXPOHOJIOTHSL. [ €0XpOHOI0rnyecKas 1Kaa: 0Hbl, 3pbl, HEPUOIbIL, 3110
HavanbHble »Tamel opraHuyeckod 3BoyronUU. [losBiIeHME W 3BOJIIOLMA IEPBBIX
Bo3nukHoBeHHe nepBbIX dKocucTeM. CoBpeMeHHbIE MUKPOOHBIE OHMOIIIEHKH Kak ak
Crpomaronutsl. [IpokaproTsl ¥ 3YKapHOTHI.

ITponcxoxaenne sykaproT (CUMOMOreHe3). DBOIIOIMOHHOE TPOUCXOKACHNUE BUPYCO!




opranu3MoB. Bo3HHUKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHNU3MOB.
OcHOBHBIE 3Talbl HBOJIIOLMU BBICIIUX pacTeHuil. OCHOBHBIE apoMop(do3bl pact
[TosiBneHHEe CIOPOBBIX pacTeHU U 3aBoeBaHre UMU cylid. CemeHHble pacTenus. [Ipor
OcHOBHBIE 3Tallbl 3BOJIONUHM KXKUBOTHOro Mupa. OCHOBHbIE apoMOp(}O3bl KUBOTHB
B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIOB. [lepBble XOpmoBbie >KUBOTHBIC. JKH3HB
[Tpoucxoxaenue ampuoduil u pentuwinid. [IporcxoxaeHne MIEKOMUTAIOMUX U MTHUI]
OcBoeHne 6€CO3BOHOYHBIMU U TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne >xu3HM Ha 3emiie MO »paM M TEpUOJaM: apxeil, MpOTEpOo30il, maje
XapaKTepUCTHUKa KJIMMara M reojiorndeckux mpoueccoB. [losiBienne u pa
YrneoOpa3oBaHue: €ro yCIOBUS U BIMSIHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.
MaccoBble BBIMHpPAHUSI — OJKOJOTWYECKHE KPHU3UCHl mnpouuioro. IlpuuuHbl u
CoBpeMeHHbIN KOJIOTHYECKUI KPU3UC, €F0 0COOCHHOCTH

6.5

Pa3znensl u 3amaun anTponosoruu. Meronbl anTponosorud. CTaHOBJIECHHE MPEICTaB
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTBO uenoBeka € KMBOTHbIMHM. CHCTeMaTH4ecKoe NoJlokeHue uenoBeka. Cr
KUBOTHBIMH:  CPaBHHUTEIBHO-MOP(OIOTHYECKHE, 3MOpUOIOTHIECKUE, (HHU3HOIOT
OTnnuus yenoBeka OT )KUBOTHBIX. [IpAMOX0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIf
Y BTOPOW CUTHAJIbBHOW CHCTEMBI.

JIBrxyuire cuiibl (akTophl) aHTPOIIOT€HE3a: OMOIOrHUecKue, corranbabie. COOTHOII
(aKkTOpOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaAMM aHTPONOTreHe3a. ABCTPAJIONUTEKU — IBYHOT'HE IPEIKHU Jiroaeil. Yen
opynuii Tpyna. YenoBek MpsSMOXOMSIIUNA W MEPBBIA BBIXOJ JIFOJACH 3a mpeaeibl Ad
o0UIMil MperoK HEaHJAEpTaIbCKOTO 4YeJIOBEKa M 4YeJoBeKa pa3ymMHoro. Yesnosek
XOJIOIHOTO KJIMMaTa. YenoBeK pa3yMHBbIH COBPEMEHHOTO THUIIA, JEHHUCOBCKMM Y
npenenamu AQpukH.

OBOJIOIUS COBPEMEHHOI'O 4YeloBeKa. EcTecTBEeHHBIM OTOOp B MOMYIALUAX 4YeJ
nonumopdusm. IlonynsiuoHHble BOJIHBIL, Apeii¢ TeHoB, MUrpanus U «3PQGeKT OCHOB:
YeJloBeKa.

Yenoseueckue pacel. Ilonstue o pace. bosbimme pacwl: eBponeouaHas (e
(axBaTopHalibHAs ), MOHTOJIOU IHAS (a3UaTCKO-aMepUKaHCKasi). Bpems u myTu paccene
yenoBedeckux pac. Hayunas HecocToATenbHOCTh pacu3Mma. IlpucrnocoGieHHocT
OKpyXarolien cpenbl. BiusHue reorpaduyeckoii cpenbl U aperida reHoB Ha MoOpGoJIor

DKOCHUCTEMEI U MMpUCymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosorun. CBsi3b 3KOJIOTUU C IPYTUMH HayKaMHu.
Metons! sxonoruu. [loneBbie HaOmMOAEHNA. DKCIIEPUMEHTHI B SKOJIOTUU: TPUPOIHBIE
9KOJIOTHH. MOHUTOPUHT OKPYKAIOIIEH CPEJIbl: JIOKATHHBIA, PETHOHATBHBIN U TI100aJIb}

7.2

Okonornyeckre (HakTopel U 3aKOHOMEPHOCTH MX AercTBUs. Kiaccudukanus 3komo
OouoTnueckue, aHTpornoreHHsle. OOImMe 3aKOHOMEPHOCTH JEHCTBHS SKOJIOTHYECKUX
Inpenrens, 0. JIn6ux). TonepanTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3
Abuotnueckue Qaxtopbl. CBeT Kak 3Konoruyeckuit akrop. JledcTBue pasHBIX
OpraHU3Mbl. DKOJOTMYECKHE TpYyNIbl PACTEHUM M >KMBOTHBIX [0 OTHOILEHHUIO
doTtonepuoausm.




Temmepatypa kak 3Konorudeckuii ¢axrop. JleiicTBue Temneparypsl Ha OpraHU3MBI. |
OpraHu3Mbl. DBPUTEPMHBIC U CTCHOTEPMHBIC OPT'aHU3MBI.

BraxxHocTh Kak 3konorudeckuit daxrop. [IpucnocobneHns pacTeHUi K MOIICpIKaHH]
pacTeHUH 10 OTHOIMICHUIO K Bojie. [IprcnocoOieHust )KUBOTHBIX K M3MEHEHHUEO BOJIHOTO |
Cpenbl  oOWTaHWsI  OpPraHM3MOB:  BOJIHAs,  HAa3eMHO-BO3IYIIHAs,  IOYBCHE
BHYTpPHOpPraHU3MeHHasi. DU3NKO-XUMHUECKUE OCOOCHHOCTU Cpell OOUTaHHS OpTaHU3)
JKU3HH B Pa3HbIX cpeax.

buonornveckne putmbl. BHemHue u BHyTpeHHHE pUTMBL. CYTOYHBIE W TOIM
OpPraHU3MOB K CE30HHBIM H3MCHEHUSIM YCIIOBHI KH3HH.

XKuznennsie Gpopmbl opranu3moB. [Tonsarue o xuszHeHHOH (opme. XKusHeHHBIE o
KyCTapHUYKH, MHOTOJICTHUE TpaBbl, OJHOJETHHUE TpaBbl. JKuW3HEHHBIE (HOPMBI KU
a’poOnoHTHEI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnyeckue (akropel. Bupbl OMOTHYECKHUX B3aMMOJCHCTBHI: KOHKYPEHIIHS, XHII
[TapazutusMm, Koomepamusi, MyTyaJu3M, KOMMEHCAIH3M (KBapTHPAHTCTBO, |
B3aMMOJIecTBUS (Tonnueckue, popuueckue, padbpudeckue). 3HaueHHE OMOTUYECKUX |
OpPraHu3MoOB B cpejie ooutanus. [IpHHIIMT KOHKYPEHTHOTO HCKITIOUCHUS

7.3

OKOJIOTUYECKUE XapaKTEPUCTUKU nomyisiiuu. [lonmynsnus kak OMONOruyeckas CHUcC
¢usnueckux GapbepoB M 0COOEHHOCTEH OMOJIOrMH BHAOB B (hOPMHUPOBAHHH MPOCTP
OcHoBHbIE MOKa3aTeNU MOMYJSALUN: YACIEHHOCTD, IJIOTHOCTb, BO3pAcTHAs U I10JIOBAs
TEMII pOCTa, CMEPTHOCTb, MUTPALUs.

Okojoruyeckas CTpykrypa nonyisuuu. OlLieHKa 4YHMCIE€HHOCTH nomyisuuu. JluHa
bruornueckuii noTreHIMAaNI nonyJsinuu. MoaenupoBanue TUHAMUKA nomyssinuu. Kpu
KpuBsie BeDKMBaHMS. Perynsnus 4uCICHHOCTH MOIMYISIUN: posib (haKTOPOB, 3aBHCAI
DKkojoruyeckue crpareruu Buaos (r- u K-crparerun).

[TonsitTue 00 »oKoyorMYeckoi HuUlie BUAa. MecTtooOutanue. MHOromMepHas MoO;
XarunHcoHa. Pa3zmeps! sxosorndeckoit HUIM. [loTeHnmanbHas u peain3oBaHHas HULI
Bun xak cucrema nomynsnuid. Apeanbl BUIOB. BUIbl M MX KU3HEHHBIE CTpaTel
MUTpalui )KUBOTHBIX. brosornyeckrie MHBa3HM YyKE€pPOJHBIX BUIOB

7.4

CoobmecTBa opraHu3mMoB. buoneHo3 u ero cTpykrypa. CBs3M MEXIYy OpPraHHU3ME
otkpeiTas cucrema (A./Dx. Tencnu). OyHKIHMOHAIbHBIE OJOKM OPraHU3MOB B 3KOC
penyuentsl. Tpoduyeckue ypoBHH. Tpoduueckue uenu u cetu. AOuoruueckue (
sKocucTemMax. KpyroBopoT BeliecTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM FKocucTeMbl. buomacca u npoaykuus. DKoJoruyeckue nupami
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIEeccuH. llepBHUYHBIE U BTC
AHTpoOIOreHHbIe BO3/IecTBUS Ha cykueccuu. KimmmakcHoe coolriecTBo. bruopaznooop:
— OCHOBA YCTOMYUBOCTHU COOOILECTB.

[TpupoaHble  3KOCHUCTEMBI.  AHTPONOI€HHBIE  JKOCHCTEMBI.  ATpPO’KOCHCTEMA.
AQHTPOTIOT€HHBIMU U MIPUPOAHBIMH IKOCHCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojckas duopa u
¢baynbl. buonornueckoe u X03sSICTBEHHOE 3HAYEHHUE arpOIKOCHCTEM M YPOOIKOCHCTY
OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B 9KOCHCTEMAX.

ITepeHoc »HEpPrum M BELIECTB MEXJY CMEKHBIMH SKOCHCTEMaMH. YCTOHYHMBOCTH Opr




YCIIOBUAX €CTECTBCHHBIX U aHTPOIMOI'CHHBIX BO3I[€I\/'ICTBI/II71

7.5

buocdepa — obmernanerapHas 0007104Ka 3eMIIH, T CYLIECTBYET HIIH CYIIECTBOBAIA
ouocdepe. Obnmactu 6uocdeps! u e€ cocras. KuBoe BeriecTBo OHochephl U ero PyHKI
3aKOHOMEPHOCTH CyliecTBoBaHUsS Ouocdepbl. OcobeHHocTu Omochepsl Kak 11002
paBHOBecHe B Ouocdepe. KpyroBopoTsl BemmecTB 1 OMOre€0OXUMHYECKUE IIUKIIBI (YIiiep
ouocdepe.

3onaneHOCTh OHMOcheprl. [lonstue o Omome. OCHOBHBIE OHOMBI CYIIH: TYHIf
HIMPOKOJIMCTBEHHBIC JIECA, CTEIH, CAaBaHHBI, ITYCTHIHH, TPOIMYECKUE JIECA, BBICOI
YKUBOTHBIA MUP OMOMOB CYIIIH.

Ctpykrypa 1 QYHKIUS KHBBIX CHCTEM, OI[CHKA UX PECYPCHOT0 MOTEHIMANa 1 Orocdej

7.6

DKoJoruyeckue KpU3Kuchl U UX MpUYMHBL. BozneiicTBue yenoBeka Ha Ouocdepy. 3ary
BO3/1yxa. 3arps3HeHre BOJHOM cpeabl. OXxpaHa BOJIHBIX pecypcoB. Paspyiienue mo
H3meHeHue kumara.

AHTpPOIIOT€HHOE BO3/ICHCTBHUE HAa PACTUTEIbHBINA U KUBOTHBINA Mup. OXpaHa pacTUTE]
MPUHLIMIIBI OXpaHbl pupoAbl. Kpacubie kauru. Oco00 oxpaHseMble MPUPOIHBIE TEPPY
Y 300JI0TUYECKHE MMAPKU.

OcHOBHBIE TPHUHIMIIBI YCTOMYMBOIO pa3BUTHS 4YeJIOBEYECTBA M MPUPOJbL. Paiir
COXpaHEeHHEe OMOJOTHYECKOro pa3Ho00pasus 3eMiu




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* buonorus. buonornueckue cucremsl U npoiieccsbl; 10 kiace. yriay0iaeHHoe
oOyuenue TepemoB A.B., Ilerpocoa P.A. O61iecTBO ¢ OrpaHUYEHHOM
oTBeTCTBeHHOCTHIO « 1O MHEMO3MHA»

Ccpuika Ha yueOHUKH (YriayOJaEéHHBIA YPOBEHbD)

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

humbio.ru

Tpuaktus o 6uonoruu ot Poxnosa B.C. 1. buonorus - Hayka o kuBoi
npupoje. OcHoBel nuTosioruu https://disk.yandex.ru/i/rfQOAIALi krinQ 2.
Pa3mMHOXeHNe U HHIMBHIyaJIbHOE PA3BUTHE OPTaHU3MOB
https://disk.yandex.ru/i/kEH7T9hYUOmISA 3. I'enetnka
https://disk.yandex.ru/i/a9CDnKk7M2RdRQ 4. DBostonus
https://disk.yandex.ru/i/t8H C44dmF2Jzw 5. Dxonorus 1
https://disk.yandex.ru/i/ghB_kxPJNUMcDA 6. Dxonorus 2
https://disk.yandex.ru/i/6cxGem8v3gTPzg

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OUIIN (http://fipi.ru/ege)

buomonekymna: biomolecula.ru

- https://content.edsoo.ru/lab/subject/6/






