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HOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yue6HOMy npenmery "buosorus" (manee - 6wosorus) Ha
YpOBHE CpeiHero o0Iiero oopasoBanus pazpaborana Ha ocHoBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoit
Odeneparuny, GI'OC COO, Konneniuu mnpenojaBaHus yu4eOHOTO IMpeaMeTa
«buonorus» W OCHOBHBIX TOJIOKEHHM (denepanbHO padodeil mporpamMmbl
BOCITUTAHUSI.

VYuebnsii peamet «buonorus» yrayonénnoro ypoBHs uzyudenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EctecTBeHHO-HayuHble npeameTel». CornacHo mnonoxeHusm PI'OC COO
npoduiibHbIe Yy4eOHBbIE NPEIMEThI, H3ydyaeMble Ha YriayOJEHHOM YpPOBHE,
SIBJISIOTCS crtocoooM audpepeHimanun o0ydeHus Ha ypOBHE CpeiHero oOIero
o0pa3oBaHMsl M MPU3BAHBI OOECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0IUM, CpeIHUM OOIMM, CpeAHUM NPO(EeCCUOHATBHBIM U  BBICIIUM
oOpazoBanueM. B To jxe BpeMsi KaxkIbli U3 3TUX YYEOHBIX MPEIMETOB JOHKECH
ObITb OpPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCITUTATEIbHBIX W Pa3BUBAIONIMX 3aJ7a4, CBS3aHHBIX C MpodopueHTAIUEH
oOydJaronmmxcsi W CTUMYJUPOBAaHMEM HMHTEpeca K KOHKPETHOM o00JjacTu
HAyYHOTO 3HAHMS, CBSI3aHHOTO C OWOJOTHMEH, MEAUIMHON, JKOJIOTHEMH,
MICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHOMY npeametry "buonorus” ga€T mpeacTtaBieHHE O
IeIu W 3a7a4yax u3ydeHus yuyeOHoro npeamera «buonorus» Ha yriayOnéHHOM
ypOBHE, omnpenensieT 00s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIep KaHue,
€ro CTPYKTypHpOBaHHE MO pa3jeiiaM U TeMaM, pachlpeejieHHe I0 Kiaccam,
PEKOMEHIYeT IMOCJEA0BATEIbHOCTh U3YYCHHUSI y4eOHOTO MaTepualia ¢ yu4éTom
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU Y4e€OHOTO MpoIiecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o Ouosioruu
peann30BaH MPUHIIMIT MIPEEMCTBEHHOCTH C WM3y4YEHHUEM OHMOJIOTUM Ha YPOBHE
OCHOBHOro obOmiero oOpa3oBaHus, Omarogaps dYemMy MPOCMAaTPUBACTCS
HANPaBJICHHOCTh Ha TOCJENYIONIee pPa3BUTHE OWOJIOTMUECKUX 3HAHUMH,
OPUEHTHUPOBAHHBIX HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUN O 3JI0pPOBOM OOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpe)HOTO OTHOIICHUS K OKpYKalIllew mpupojaHoil cpeae. B
mporpamMme Mo OMOJIOTHUM TaKKe MOKa3aHbl BO3MOKHOCTH y4e€OHOTO IMpeaMeTa
«buonorus» B peammzanuu  TpeboBanuit PI'OC COO Kk T1UIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3ysibTaTaM OOYyYCHHS U B
(dbopMHpPOBaHNY OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU JEATEIHLHOCTH
00y4Jaronuxcsi M0 OCBOCHUIO COJEP’KaHUS OMOJIOTHYECKOTO 00pa3oBaHUSI Ha
YpOBHE cpesiHero o0iero 0opa3oBaHusl.

VYuebnpiii mpenmer «buonorus» Ha  ypoBHE CpEIHEro  OOIIEeTo
oOpa3oBaHHs  3aBepmiaeT OHWOJOTHYECKOe oOpa3oBaHHWE B  IIKOJIE H
OPHEHTHUPOBAH Ha PACHIMPEHHUE U yriayOJeHue 3HAHUN 00YyJaronIuXcsi O )KHUBOU
MPUPOJIE, OCHOBAX MOJICKYJSIPHOM M KIIETOYHOW OHMOJIOTUM, dMOPHOJIOTHU U
OMONIOTUN Pa3BUTHSI, TEHETUKU, CEJCKIIMH, OMOTEXHOJOTUU, IBOJIOIMOHHOTO
YYECHHS U DKOJIOTHH.

N3yuenne yueOHOoro mpenmera «buonorus» Ha yriiyOJICHHOM YypOBHE
OPUEHTHUPOBAHO Ha MOJATOTOBKY OOYYAIOMIMXCS K MOCTEAYIOMIEMY MOTYYCHUIO
Owonornyeckoro oOpa3oBaHWsi B By3aX W OpraHU3alUsX CpPEIHETO
nmpodecCHoHATbHOTO 00pa3oBanHus. OCHOBY €ro COJIEpKaHUS COCTaBJISIET
cucteMa OMOJIOTUYECKUX 3HAHUH, MOTYYEHHBIX TPHU U3YICHUN 00yUYaIOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3iesioB OWOJIOTMHM Ha  YPOBHE



OCHOBHOTO o0Imero oopazoBanusi, B 10—11 kiaccax 3Tu 3HAHUS MOJY4YalOT
passutHe. Tak, paciiupeHsl U yriayOiaeHbl OMOIOTHYECKUE 3HAHUSI O PACTCHUSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4YeJioBeKa,  OOIUX
3aKOHOMEPHOCTSIX ~ KU3HM, JIOMOJHHUTEIbHO BKJIOYEHBI  OHOJIOTMYECKHE
CBEJICHUSI TPUKJIAJHOTO U TOUCKOBOIO XapakTepa, KOTOPbIE MOXHO
UCIIOJIb30BaTh KAaK OPUEHTUPBI [JIs TOCJIEIYIOUIEro BbIOOpa Mpodeccuu.
Bo3moskHa Takke MHTerpanus OMOJOTMYECKUX 3HAHUW C COOTBETCTBYIOIIUMU
3HAHUSIMH, TOJYYEHHBIMU OOYYaIOIIUMHCS TPU U3YYCHUH (PU3KUKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMMmbl mo ydeOHoMy mpeametry "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIONMOHHBIA MOAXOABl K H3YYEHUIO OHOJIOTHH.
CormnacHo WM, W3y4aloTCS CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHs OpraHU3aIMU, BOJIOIUHA OPraHUYECKOTO MUpPa
Ha 3emile, COXpaHEHUs OMOJIOTMYECKOTO pa3HooOpas3us miaHeTsl. Tak, B 10
KJacCe M3y4yaloTCsd OCHOBBI MOJIEKYJSIPHOH U  KIETOYHOW OMOJIOruH,
AMOPHUOJIOTUN U OMOJIOTHUH PA3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJOTUU U
CUHTETUYECKON OWOJOTUH, aKTYaJu3UpPYIOTCS 3HAHUS OO0ydYarouuxcsi II0
O0oTaHUKe, 300JI0TMH, aHaToMuH, (Qusuonorun uyenoBeka. B 11 kmacce
U3y4aroTcs SBOJIIOIIMOHHOE YUYE€HHE, OCHOBBI SKOJIOTUU U yueHHE 0 brocdepe.

VYueOupiii mnpeamer «buosorus» mNpu3BaH O00ECIEUUTh OCBOCHUE
oOyJaronuMucss OMOJOTUYECKUX TEOPUM U 3aKOHOB, WUJCH, MPUHIUIIOB H
paBui, JIEXKAIIUX B OCHOBE COBPEMEHHON €CTeCTBEHHO-HAYYHOU KapTHUHBI
MUpA, 3HAHUW O CTPOCHUH, MHOTOOOPa31H U OCOOEHHOCTSX KJIETKH, OpraHu3Ma,
MOMYJISIMY, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIINUXCS HAYYHBIX JTOCTUXKCHUSX,
COBPEMEHHBIX  HCCIICIOBAHUAX B  OHWOJOTHUH, TPUKIAJAHBIX  ACIEKTaX
Ouonornueckux 3HaHuWW. [l pa3BuTHA W MOJJAEpKaHUS ~ WHTEpeca
oOydarormuxcst K  OWOJOTMM  Hapsiy CO  3HAYUTEIBHBIM  00BEMOM
TCOPCTUYECKOr0  Marepuaia B COICPXKAHUM IMPOTPaMMbl IO  OHOJIOTHH
PELYCMOTPEHO 3HAKOMCTBO € HCTOPHEH CTAHOBJICHHSI M Pa3BUTHS TOH WA
WHOUM 0051acTh OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B
perieHre BaXKHEHIIIMX OMOJIOTUYECKHUX U IKOJIOTHYECKUX MPOOIIEM.

Lens wusydenuss yuyeOHOro mnpenmera «buonorus» Ha yriayOaEéHHOM
ypOBHE — OBJajJeHHE OOydYaloIMMHUCA 3HAHUAMU O  CTPYKTYpHO-
(GYHKIIMOHATBHOM  OpraHW3allid  JKUBBIX CHCTEM pa3HOTO paHra u
nprUOOpEeTeHNEe YMEHUI UCTIOIh30BaTh 9TU 3HAHUS B (DOPMUPOBAHUH HHTEpPECa K
omnpeneéHHOM 00y1acTh  TPOGECCHOHAIBHOM  JEATCIIbHOCTH, CBS3aHHOW C
Ouosnorue, WIM K BBHIOOPY Y4eOHOTO 3aBelNEHUS JUIA TPOJIOJIKEHUS
OHOI0rHUecKoro o0pa3zoBaHusl.

JlocTikenne 1ienw u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha
yriay0inEHHOM ypOBHE 00€CTIEYNBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

OCBOEHHE OOYyYaIOIUMUCS CHCTEMbl OMOJIOTMYECKHX 3HaHUU: 00
OCHOBHBIX OWOJIOTHYECKUX TEOPHSIX, KOHICMIUIX, TUIOTE3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX U MpaBWJIaX, COCTABJSIOUIMX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0O KapTUHYy MHpPa; O CTPOCHHH, MHOT0OOpa3uhd U OCOOCHHOCTSIX
OMOJIOTMYECKUX CHCTeM (KJIETKa, OpraHu3M, IMOMYJsSUus, BUA, OHOreoleHO3,
ouocdepa); O BBIAMOIMIMXCS OTKPBHITUAX M COBPEMEHHBIX HCCIICIOBAHUSX B
OMOJIOTHH;

O3HaKOMJIEHHE OOYYaroIIMXCS C METOJaMH IMO3HAHUS >KUBOM MPHUPOJBI:
MCCIIEIOBATeIbCKUMH METO/aMU OHMOJIOTUYECKMX HayK (MOJEKYJIspHOW U
KJIETOYHOW OHOJIOTHUH, SMOPHOJOTHM W OWOJIOTUW DPA3BUTHUS, TEHETHUKU U
CEJIEKIIMHM, OMOTEXHOJOTMM W CHHTETUYECKOW OHOJOTHH, MajIeOHTOJOTHH,



AKOJIOTHH); METOJAMH  CaMOCTOSATEIBLHOTO TMPOBEACHUS OMOJIOTUYECKUX
UCCJIeIOBaHU B JabopaTtopud W B mpupoje (HaOMIOACHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaMOCTOSITEIIbHO HAaXOAWTh,
aHAJIM3UPOBATh M MCHOJb30BaTh OUOJIOTHYECKYIO0 MH(OPMAIUIO; MMOJIh30BaATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIUBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTHU M COIUATBHO-PKOHOMUYECKUMH U HKOJIOTHYECKUMU
npoOiieMaMu 4YeJIoBeueCTBa; OIEHUBATH TOCIEIACTBUS CBOECH NEATEILHOCTH IO
OTHOUIEHUIO K OKpYy)Karoulehd MPUPOJHON cpejie, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO0  OKPYXAIOIIMX JIIOJIe; OOOCHOBBIBAaTH U  COOJIOJATH  MEPbI
nporiIakTUKM UHPEKIMOHHBIX 3a00JIeBaHU, MpaBUIa MOBEACHUS B MPUPOJIE
u oOecriedyeHus: 0€30MaCHOCTH  COOCTBEHHOW  KU3HENEATEIbHOCTH B
YpE3BbIYAMHBIX  CUTyallMsIX NPHUPOAHOTO M  TEXHOTEHHOTO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYUHbIE OTKPBITUS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Y  OOYYalOIIMXCS  WHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW B TpoOIlecce 3HAKOMCTBA C BBIAAIONIUMUCS OTKPBITUSIMH U
COBPEMEHHBIMH HCCJIEJIOBAHUSIMHU B OMOJIOTHH, PEIIaeMbIMU €10 MpobiieMamH,
METOJ10JI0T el OHOJIOTUYECKOTO UCCJIEI0BAHMUS, IIPOBEICHHUSI
AKCIIEPUMEHTAILHBIX ~ HCCIEAOBaHUM, pelieHuss OMOJIOTUYECKHX — 3ajad,
MOJIETTUPOBAHUST OMOJOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTAHUE y OOYYArONINXCSI IIEHHOCTHOTO OTHOIICHHS K JKMUBOU MPUPOJIE
B IIEJIOM M K OTICIbHBIM €€ O0O0BeKTaM | SBJICHUSM; (OpMUPOBaHHE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHUS B
IPUPOJIC; MHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre O00y4arolmMMUCS KOMIIETEHTHOCTH B  PallMOHAIBHOM
IPUPOAOIIONH30BAaHUU (COOTIOICHUE MPABUI TOBEACHUSI B MPHUPOJE, OXPAHBI
BUJIOB, DKOCHUCTEeM, Ouochepbl), COXpaHEHUHM COOCTBEHHOTO 3J0pPOBbSI W
3MI0POBbSl  OKpYXKAOMIMX  JioAew  (coOmrofeHuss Mep  NpodUIaKTUKU
3a00JIEBAHHUIA, obecrieyeHue 0€30MMacHOCTH JKU3HENEATEIbHOCTU B
YpE3BBIYANHBIX CUTYAIUSIX MPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BAHUSI OMOJIOTUYECKUX 3HAHUM M YMEHUH B MOBCETHEBHOMN KU3HU;

CO3JJaHME YCIOBHM JJII OCO3HAHHOTO  BbIOOpa  OOyYaromUMUCS
VHIUBUIYaJIbHON oOpa3zoBaTeIbHON TPaeKTOpUH, CIOCOOCTBYIOIIEH
MOCJIEYIOIIEMY MPOQPECCHOHAIIBHOMY CaMOOIPENEIEHNI0, B COOTBETCTBUU C
WHIVNBUYyaJIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMHU PETHOHA.

OOmiee 4YucinO 4YacoB, OTBEAEHHBIX Ha M3yyeHHE OHOJIOTMM Ha
yriyOJIEGHHOM YPOBHE CpeliHero obmiero oopasoBaHusi, cocrapisier 204 yaca: B
10 xnmacce — 102 yvaca (3 yaca B Henenmo), B 11 kmacce — 102 yvaca (3 yaca B
HEJICJIO).

OT60p opraHu3aIMOHHBIX (HOPM, METOJIOB U CPEJICTB OOyUCHHSI OMOJIOTUN
OCYIIECTBIISIETCS C YYETOM CIEIU(DUKU €T0 COJEp>KaHUs U HAPABJICHHOCTH Ha
MPOJIOJDKEHUE OWOJIOTMYECKOTO OOpa30BaHMS B OPraHU3ALUSIX CPEIHETO
MPOQeCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNIbHBIM  YCIIOBUEM MpPH OOy4YeHMH OHOJOTHM Ha YriayOJEHHOM
YPOBHE SBIISICTCSI MPOBEJEHUE JTA0OPATOPHBIX M MpaKTHUeckux pador. Taxxke
ydqacThe  OOyd4aromuxcsi B  BBIMOJHEHWM  MPOEKTHBIX U y4eOHO-
HCCIIEIOBATEIbCKUX Pa0OT, TEMaTHKa KOTOPBIX OMPECSCTCS YYUTEIeM Ha
OCHOBE HWMEIOIIMXCA MaTEePUATBHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
HPUPOHBIX YCJIOBUH.



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 Ouosiornu. buonormdyeckue Hayku M H3y4aeMble UMH MPOOJIEMBI.
dyHAaMEHTAIIbHbIC, MNPUKJIAAHBIE U ITOMCKOBBIE HAy4YHBIE HCCICIOBAHHS B
OMOJIOTHH.

3HaueHue Ouosoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBszanHble ¢ Ouosiorueil. 3HaueHHE
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJIOBEKa: MEAMIIMHE, CEIbCKOM
XO03I1CTBE, IPOMBILUIEHHOCTH, OXPaHE IPUPOJIBL.

JdemoHcTpanumn

[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.

Tabmuubl 1 cxembl: «CBsi3b OMOJIOTHM C APYrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

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

JXKuBble cucTeMbl Kak TpeaMer uzydeHusi Ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IMHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCT,
CJI0KHOCTb U YIIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3aLIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, N3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHBIMH,
TKAQHEBbIM,  OPraHU3MECHHBIA,  IOMYJAIUOHHO-BUIOBOM,  3KOCHUCTEMHBIN
(6uoreonenoTnueckuit), 6uochepusiid. IIporeccrl, TPOUCXOAANNE B JKHBBIX
cuctemax. OCHOBHbBIC TPU3HAKHU >KUBOTO. JKU3Hb Kak (popma CyIecTBOBAHMS
matepund. Hayku, wu3yvarommue >KUBbIE CHUCTEMbl Ha Pa3HbIX YPOBHSX
OpraHu3alyu.

N3yuenue xxuBbIx cucteM. Meroabl Onosnorudeckoit Hayku. Habmroaenue,
U3MEpPEHUE, DOKCIIEPUMEHT, CcucCTeMaTru3auus, MertaaHaim3. [lonsatue o
3aBUCUMOW W HE3aBUCUMOW TmepemMeHHou. I[lmanupoBanue 3KkcniepuMeHTa.
[TocTanoBka u mpoBepka runore3. Hynesas runotes3a. [lorstue BoiOOpKU U e€
JOCTOBEPHOCTh. Pa3dopoc B Omonormyeckux maHHBIX. OIeHKa JOCTOBEPHOCTH
MOJYYEHHBIX pE3yNbTaToB. [IpUUMHBI HCKAXKEHUS PE3YJIbTATOB IKCIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIC TPU3HAKU >KU3HW», «buonormyeckue
cuctembl», «CBOWCTBa JKMBOM MaTepum», «YPOBHU OpPraHU3alMMU >KUBOU
npuponab», «CTpoeHre >XKMBOTHOM KJIETKW», « TKaHU >KHUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOTO opranusmMay, «buoreomnenos», «buocdepay, «MeTosl
W3yYECHUS )KUBOU MPUPOJIBI».

O6opynoBanue: jabopaTopHoe  00OpyIOBaHWE JIsi  TPOBEICHUS
HAOTIOACHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuyeckas pabGora «lcnosp30BaHME pa3IMYHBIX METOAOB IPHU
W3YYECHUH )KUBBIX CUCTEMY.

Tema 3. buosorus KjieTKku



Knerka — cTpykTrypHO-QyHKIIMOHANbHAA eauHUIA >KuBoro. Hcropus
oTKphITHs KiIeTKU. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ineiigen, P. BupxoB). OcHOBHbIE MOJIOXKEHUS COBPEMEHHOMN
KJIETOYHOM TEOPHH.

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

JdeMoHCcTpanuu

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

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DJIEKTPOHHBIM
MUKpPOCKOT», «IcTOpuUs pa3BUTHSI METOI0B MUKPOCKOIIHI.

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

IIpakTuyeckas paGora «l3yueHue MeETOJOB KJIETOYHOM OMOIOTHHU
(xpomatorpadusi, anekrpodopes, muddepeHnnansHoe EHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XHUMUYECKHI COCTaB KIETKU. Makpo-, MUKPO- B YJIbTPAMHUKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, pEareHTa, y4yacTUe B CTPYKTYPHUPOBAHUH
KJIETKH, TETUIOPETYNIANU. MUHEpalbHbIE BEIIECTBA KIETKU, UX OHOJIOTHYecKas
poJib. PoJib KATHOHOB ¥ AaHHOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonormyeckune mnoiauMmepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTPYyKTypbl OCJIKOBOM  MOJIEKYJIBI.
[lepBuunast cTpykTypa Oeika, TENTUAHAs CBS3b. BTopuuHas, TpeTUYHas,
yeTBEepTUYHAsI CTPYKTypbl. JleHaTyparus. CsoiictBa OenkoB. Knaccuduxarms
6enkoB. buonornueckue GpyHKImu OeNKoB. [IpuoHul.

VYrneBoasl.  MoHocaxapuabl,  AuUcaxapuibl,  OJHMrocaxapuibl U
noymcaxapuabl. OOmUN TIaH CTPOEHUS W (PUBMKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIIMN yriIeBOAOB.

Jlumuael.  T'mapodunsHO-TUApOdPOOHBIE  cBoMcTBa.  Kraccudukarms
munuaoB. Tpurmunepuasi, Gochomunuabl, BOCKHU, crepouibl. buonorndeckue
bysakiuu aunuaoB. OO0IMe CBOWCTBA OMOJIOTMYECKHX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, TIOTYTPOHUIIAEMOCTb.

Hyxneunoseie kuciotsl. JJHK n PHK. CtpoeHue HyKJIEMHOBBIX KHCIIOT.
Hyxneorunsl. [Tpuniun kommiementapHoctu. [Ipasumino Yapradda. Ctpykrypa
JNHK — nBoiiHas cnupanb. MecToHaxoxaeHrne M Ouoyiormueckue (QyHKITUU
JIHK. Buner PHK. ®yukuun PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B mMoJiekyiie ATO.
buonornueckue Gpynkiuu AT®D. BoccTaHOBICHHBIC TEPEHOCUUKH, MX (PYHKITUU
B Kietke. /J[pyeue wnykneosuompugocamer (HT®D). CexBenmpoBanue JHK.
Memoobl eeHoMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKLU.

CrpykrypHas  Ouojyorusi:  OMOXMMHUYECKME W Ouoduznyeckue
WCCJICIOBAaHMUS COCTaBa H MPOCTPAHCTBEHHOW CTPYKTYpbl OHWOMOJICKYJI.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYL U UX KOMNJEKCOS.
Komnviomepuonit  ouzaun u opeanuueckuni cunme3s OUOMONEKYN U  UX
HENnpUpOOHbIX AHATIO208.

JdemoHCcTpanumn



IToptpersr: JI. Ilomuur, Jx. YorcoHn, ®. Kpuk, M. VYwuikunc, P.
O®pankiuH, ©. Canrep, C. IIpy3unep.

Huarpammel: «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEXKUBOU
npupojzie», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX 2JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJIb», «BellecTBa B COCTaBe OpraHnu3MoBy, «CTpoeHHe
MOJIeKYyJbl Oenka», «CTpYKTyphl OeTKOBOM MOJIEKYJb», «CTpoeHHEe MOJEKYI
yIIeBoJoB», «CTpO€HHE MOJEKYJ JUNUI0B», «HyKIeMHOBBIE KHUCIOTHDY,
«Ctpoenue Mosiekysibl ATOy.

O6opynoBaHue: XUMHAYECKasl MOCyAa U 000PyI0BaHUE.

Jlaboparopnasi padora «OOHapyxeHHE OCJIKOB C  IOMOIIbIO
KAUYE€CTBEHHBIX PEAKLINI.

JlaGopaTtopnass pabGora «lccinenoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KIIETOK PAa3JIUYHBIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYEeCKass W Mpokapuotuyeckas. CTpPyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

Crtpoenue mpokapuoTH4YeCKON KieTku. KietouHas creHka Oaktepuil u
apxei. OCOOGHHOCTM  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOPHOIA
MPOKAPUOTUYECKUX KIETOK. MeCTO U posib MPOKApHUOT B OMOIIEHO3aX.

Crpoenne ¥ (QPYHKIIMOHMPOBAHHE  DYKAPUOTHYECKOM  KIIETKH.
[lnazmatnueckass memOpana (masmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaTHYEeCKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneru€énnas auddysus), aKTUBHBIA (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBIA TpaHcropt). [lomynponumaemocts memOpanbl. Pabota
HATPU-KAIMEBOr0 Hacoca. DHJIOIUTO3: MUHOIMTO3, (Paronuro3. IK3OIUTO3.
Knerounass crenka. CTpykTypa W (QYHKIIMH KJIETOYHOW CTEHKH PACTEHUH,

rpuOoB.
[urorutazma.  [lurozons.  Ilutockener.  JIBUKEHHME  IUTOIIA3MBL.
Opranouipl KJIETKH. OnnomeMOpaHHbIE OpPTaHOUJIbI KJIETKHU:

supomnazmarudeckas cetb (JI1C), anmapat ["onbKu, TM30COMBI, HX CTPOSHUE
u (QyHKkIuu. B3anMocBsI3b OJHOMEMOpPAHHBIX OpPraHOUIOB KiIeTKH. CTpoeHwHe
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [ nagkuii (arpaHyssipHbIii)
SHJOIUIa3MaTHUeCKuil peTukynyMm. CekperopHast QpyHKIus annapara [onbmxu.
Moougpuxayus 6enxos 6 annapame I'onvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHcTIOPT BeIeCTB B KiIETKE. Bakyoin pacTUTENBHBIX KIIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKWA: MHTOXOHJIPUHM, TUIACTHUIIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuo.  Cumouocenez  (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHue u (QyHKIIMM MHUTOXOHJIPUN W
mactua. [lepBudHbie, BTOPUYHBIC U CJIOKHBIE TUTACTH IBI (DOTOCUHTE3UPYIOIUX
3YKApUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICMKOIUIACTHI BBICHINX PACTCHUMU.

HememOpanubsie  opranowabl  kietku  CTpoeHne ©u  (QyHKIHH
HEMEeMOpaHHBIX  OpPraHouAOB  KJeTku. Pubocombl.  Ilpomescymounvie
Gunamenmol. MuKkpopuIaMeHTbl. AKmuHoBble MUKpopuramernmsi. MpIIICUHbIE
KIICTKH. AKMUHOBblE KOMNOHEHMbl HeMbIUUEUHbIX KlemoK. MUKpOTpyOOUKH.
Knerounsii 1ienTp. CTpoeHHME U JBIJKCHHE IKIYTUKOB W PECHUYCK.
MukpoTtpyObouku 1uTomiasmel.  LleHatpuonb. berxu, accoyuuposanHvlie ¢
Muxkpoguramenmamu u Mmukpompyoouxkamu. Momoprwie benxu.



SAnpo. Obonouka sapa, XpOMaTUH, KapuoIlia3ma, SJIPBIIIKH, UX CTPOEHUE
u ¢pyHKuuU. AnepHbiii 6enkoBbii MaTpukc. [IpocTpaHcTBEHHOE pacnoiioKeHHe
XpOMOCOM B HUHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamut. benxu
XpOMaTHUHA — TUCTOHBI. /[unamuka s0epHou 00070uYKu 8 mumosze. SoepHuili
MPAHCcnopm.

Knerounsle BrmodeHus. CpaBHUTENbHAs XapaKTEPUCTUKA  KJIIETOK
IyKapHuoT (PacTUTEIBHOM, )KUBOTHOM, TPHOHOI).

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «CTpOEHHE PYKAPUOTHUECKOM KIIETKW», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTENbHOM KieTku», «CTpoeHue
MUTOXOHAPUNY, «Aapo», «CTpoeHne MPOKaAPpUOTHIECKON KIETKN.

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

Jlaboparopnasi paGora «lI3ydyeHue CTpOCHHS KIETOK pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBONCTB KJICTOUHONH MEMOPAHBI».

Jlaboparopuasi 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

AccuMUIIALIMS U TUCCUMIUISIIIUSL — JIBE€ CTOPOHBI MeTabosm3Mma. THIIbI
oOMeHa BeIIECTB: aBTOTPOGHBIN U TeTepoTpodHBIN. YdacThe KuUCIopoia B
OOMEHHBIX TpoIleccax. JHEPreTUYecKoe OOECIeUeHHE KIIETKH: IMPEBpaIlCHHe
AT® B o00MmeHHBIX mporeccax. {DOEpMEHTATHBHBIM XapaKTep peakiui
KJIETOYHOTO MeTabonu3ma. DepMeHThl, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M
nevictBua. Kodepmentel. Otinuus  (GEepMEHTOB OT  HEOPTaHUYECKUX
KaTaau3aTopoB. beIKu-aKTHUBATOPbl W OCNKU-UHTHOUTOPHI. 3aBUCHMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITNI OT Pa3INYHBIX (PAaKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHMYECKUX BELIECTB B KIETKE. DOTOCUHTES.
AHoxcueennwvlll u okcueenuvii hpomocunmes y oaxmepuii. Ceemocobupaiowjue
nueMeHmsl U NUSMEeHMbl pPeaKyuoHHo2o yeHmpa. Pollb XJIOPOIUIacCTOB B
nporecce porocunresa. CBeroBas u TeMHOBas (a3bl. DPomoodvixanue, Cs., Cq. u
CAM-munsvt  ¢pomocunmesa. IlpomyktuBHOCTh  (orocuHTe3a. Brusnue
paznu4HBIX (AKTOPOB Ha CKOPOCTH (hOTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

XEMOCHHTES. Paznoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUITUPYIOIIHE OaKTEPHH, KeIe300aKTeprun, CepoOAKTEPHUH, BOJTOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AnaspoOHbie opranu3Mbl. Buasr Opokenus. [IpomaykTel OpoxeHUs U ux
WCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENN OOJIE3HEH.

AspoOHBIe OpTaHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. [TWMKOIM3 — OECKHUCIOPOJHOE pACIICIUICHUE
TJIFOKO3BI.

buonornueckoe OKUCICHUE, NN KIIETOYHOE JbIXaHUe. POjb MUTOXOHAPUI
B TIpolleccax OMOJIOTMYECKOro  okucieHus. lluxnmueckme — peakiuu.
OxucnurensHoe GdochopuupoBanue. OHepeus MeMOPAHHO20 2paoueHma
npomonos. Cunmesz AT®.: paboma npomonnoti ATD-cunmaswi. [IpenmyniecTra
a’3poOHOrO MyTH OOMEHa BEHIeCTB IMepen aHa’poOHbIM. DP(HEKTUBHOCTH
HHEPreTUUECKOro 0OMeHa.



JdeMoHCcTpanuu

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

Tabmuubr u  cxembl: «DOTOCUHTE3», «IHEPreTUUECKU OOMeH»,
«buocuntes 6enkay, «CtpoeHue pepMeHTa», «XeMOCHUHTE3Y.

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

JlabopaTopnass padora «l3ydyeHHEe KATAUIMTUYECKONM aAKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajlasbl)».

Jlaboparopnasi padora «l/3ydyeHue (epMEHTATUBHOIO paclICIICHUS
NEPOKCH]Ia BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

Jlaboparopnasi padora «CpaBHeHHEe mpoueccoB (OTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHast pabora «CpaBHEHHE POLIECCOB OPOIKEHHS U JIBIXAHUSD).

Tema 7. HacaeacrBenHass uHGoOpMalLUs U peajin3anus eé B KiIeTKe

Peakunn wmaTpuuHOoro cuHrte3a. lIpUHIOUII KOMIUIEMEHTApHOCTH B
peakIMsIX MaTPpUYHOrO CHUHTE3a. Peanuzaius HaciaelICTBEHHOW HH(OpMAIUU.
I'eneTnueckuii ko, ero cBoicra. Tpanckpunuus — MatpuuHblili cuare3 PHK.
[IpyHIMIOBI  TPAHCKPUIIIMU:  KOMIJIEMEHTAPHOCTb, AHTUIAPAIIIEIbHOCTD,
acuMMmeTpuaHOCTh. Co3zpeganue mampuynvix PHK 6 sykapuomuueckou xiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue TpancnoptHeix PHK B OuocunTese
Ooenka. YcnoBusi OuocuHTe3a Oenka. KomaupoBanwe aMuHOKHCIOT. Pomb
prubocoMm B OmocuHTE3€e OerKa.

Cogpemennvie npeocmasieHus o cmpoenuu eeHos. Opranuzaiusi TeHoMa y
POKApUOT U FYKApUOT. Perynsnus akTHBHOCTH T'€HOB y mpokapuot. ['unoresa
oniepona (. XKako0, XK. Mano). Monexynaprvie mexanuzmvl IKCNPeccull 2eH08
y aykapuom. Ponv xpomamuna 6 pezyrayuu pabomel 2enog. Perymsius
0OMEHHBIX MPOIECCOB B KieTke. KiieTounbiii romeocTas.

Bupycel — HekieTouHble (QOpPMBI JKU3HU M OOJIMTATHBIC Iapas3HTHI.
CtpoeHne TpPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
HKuznennotit yuxn J[HK-cooepocawux supycos, PHK-codepoicawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

Bupycubsie 3aboneBaHus 4YenoBeKa, JKUBOTHBIX, pacteHuit. CIIN/,
COVID-19, conmanbHpie 1 METUIIMHCKHE MPOOICMBI.

Buoungopmamuka: unmeepayus u ananuz boavuux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux OauHvix. Hanomexuonoeuu 6 oOuonocuu u
meouyune.  Ilpoepammupyemvie ynkyuu 6eakos. Cnocobvi 00cmasKu
JleKapcme.

JdemoHcTpanuu

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

Tabmuiel m  cxeMbl: «buocuHTe3 Oecnka», «l €HEeTHYECKHIA KO,
«Bupyce, «baktepuodarmn.

IpakTnueckas padora «Co3nanue MOAEIIA BUPYCA».

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Krnerounslii 1uki, ero mepuoabl W perymsmus. Mutepdaza u MHTO3.
OcobeHHOCTH TPOIECCOB, MpoTeKaronmx B uHrepdasze. [loaroToBka KIeTKU K
nenenuto. IIpecunrerndeckuid  (MOCTMUTOTUYECKUN), CHUHTETUYECKHM U
MOCTCUHTETUYECKUH (MPEMUTOTUICCKUIN ) TIEPHOIBI HHTEP(DA3HI.

Marpununbeii cunre3 JHK — penmmkanus. [Hpuaouns! permmkanun JJHK:
KOMILJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAILICIBHOCTD.



Mexannsm perukarmuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps u

TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapUOTHUIl. JIAIIOMIHBIN U
raruiouHeIM  HAO0Ophl XpoMocoM. ['oMonormunble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

lenenue kinetkn — MuTO3. CTaguM MUTO3a U TMPOUCXOMASIIME B HHUX
npoueccel. Tunel Muto3a. Kapnoknnes u IUTOKUHE3. buonornueckoe 3HaUeHHE
MUTO3a.

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

Kinerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxu, cmapenus u euderu xiemox. «L{ugposas
K1emkay — ouounHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JemoHcTpanumn

Tabmuubr 1 cxembl: «KU3HEHHBIM LUK KIETKH», «Mutos», «CTtpoeHue
xpomocomy, «Pemmkanus JJHK.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpoIpenaparbl: «MwHto3 B
KJIETKAaX KOPELIKA 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. OIHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcOoOEHHOCTH  CTpOEHUS UM JKUZHEACITENBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTtepun, apxeu, OMHOKJIETOUYHBIC TPUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIIH, APYryue NpOTUCTHI. KOJTOHMAIBHBIE OPTaHU3MBI.

B3auMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHus3ma. TKaHu, OpraHsl U
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenmii. Tumel pacTUTENbHBIX TKaHE: o0Opa3oBaTeNbHas,
MOKPOBHAsI, MPOBOSAIIAS, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
GYHKIIMN 1 PacTONIOKEeHUs TKAaHEH B opraHax pacTECHUM.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUTEINAIbHAS,
COCIMHUTENbHASA, MblleyHasi, HepBHAsA. OCOOEHHOCTH CTpOEHUS, QYHKIUN U
pPAacmoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CHCTEMBI OPraHOB JKMBOTHBIX M 4eynoBeKa. OYHKIHUM OpPraHOB U CHUCTEM
OpPTaHOB.

Omnopa Tena opranu3mMoB. Kapkac pacrenuii. Ckenetbl OTHOKIETOUYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyXHbIil 1 BHyTpeHHUl ckener. CTpoeHue u
THIBI COEAUHEHUS KOCTEN.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKIIETOYHBIX OPraHU3MOB:
amME&0ouTHOE, )KTYTUKOBOE, PECHIUYHOE. JIBUKEHNE MHOTOKJICTOUHBIX PACTCHUN:
TPONIU3MBI M HACTWU. J|BH>KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opramu3zmoB. lloryomenue BOAbI, YIJIEKUMCIOIO rasa |
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. [IuTanue >kMBOTHBIX. BHYTpHUIOJIIOCTHOE
W BHYTPUKIETOYHOE MHIIEBApeHUE. lIuTaHue mMO3BOHOYHBIX JKUBOTHBIX.
Otnensl  OUIIEBAPUTENBLHOrO  TpakTa.  [luilieBapuTeNbHBIE  HKEJE3bI.
[InmeBapuTenpHas CuCTEMa YEI0BEKA.



Jlpixanue opraHu3moB. [Jlpixanue pacrteHuil. JlpIxaHue IKUBOTHBIX.
Huddysus razoB uepe3 NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixaTenpHas
noBepxHOCcTh. JKabepHoe u Jné€royHoe JbIxaHue. JIpIxaHWe TO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIIOLIMOHHOE YCIOXKHEHHE CTPOCHUS JIETKUX
NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cHcTeMa 4eloBeKka. 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. Cepaue,
KPOBEHOCHBIE cOCyAbl W KpoBb. Kpyrum kpoBooOpaiieHus. DBOJIIOLHUOHHBIC
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
PaGoTa cepaua u e€ perynsus.

Brigenenue y opranusmMoB. Beinenenue y pacrteHui. Beigenenue y
#KUBOTHbIX. CoKkparutelbHble Bakyosid. Opranbl BbiaesieHus. DuibTpanus,
CeKpelrs MW 00paTHOE BCAachlBAaHME KaK MEXaHU3Mbl pabOThl OpPraHoB
BbiJieieHUsA. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW W BBIACIUTEIBHOU
cucreMaMu. BbleneHre y II03BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u pyHKImoHUpoBaHue HePpoHa. OO6pa3zoBaHUE MOUH Y YEIOBEKA.

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

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX IMPOU3BOJIHBIE.
3amura opranu3Ma ot 6ose3nel. UmmyHnHas cucrema denoBeka. Kiierounsiii u
TYMOpPaJIbHBIA UMMYHUTET. Bpok€HHBIN U TIPHOOPETEHHBIN crienupuiecKuit
UMMYHUTET. Teopust KloHaIbHO-ceneKTuBHOTrO nMMmyHutera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnanutenbHble OTBETHl OPraHu3MoB. Poib
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHU.

Paznpaxxumocte W peryisanus y OpraHu3MmoB. 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 pednekropHas ayra. be3ycioBHbIEe U yCIIOBHBIE PEQIICKCHI.

['ymopanbHas perysisinys U SHIOKPUHHASL CUCTEMA )KUBOTHBIX U YEJIOBEKA.
JKenes3pl HSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW W SHIOKpUHHOW cucteM. [mnoramamo-runoduzapHas
cucTema.

JdemoHcTpanuun

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIC BOJOPOCTN», «MHOTOKIETOUHBIC
Bojopociny, «baktepun», «lIpocreitmmey, «Opranbl IBETKOBBIX PACTCHUI»,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBsie cucteMbl», «CTpoeHue cTedsy,
«CTpoeHue JIMCTOBOM MIACTUHKNY», « TKaHU JKUBOTHBIX», «CKEIET 4elOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucremMa», «HepBHas cucrema», «Koxka», «MplieuHas cucremay,
«BbrgenurenbHas cucremay, « DHIAOKpPUHHAsA cucTeMay, «CTPOCHHUE MBIIIIBDY,
«Mmmynurer», «KumeyHononoctHele», «Cxema MUTaHUA  PAaCTCHUN,
«KpoBEHOCHBIE CHCTEMBbl MO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPHI»,



«Crtpoenue mnaHapumn», « BHyTpeHHEe CTpOCHHE JOXKAEBOTO uyepBs», «HepBHas
cuctemMa pwid», «HepBHas cucrema ssarymku», «HepBHas ~cucrema
npecMbikatomuxcs», «HepBHas cucrema nrTun», «HepBHas cucrema
MIIeKonuTaromux», «HepBHas cuctema uenoBeka», «Pediexcey.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpENnapaThl OJJHOKIETOUYHBIX
OpraHW3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHX, KUBbIE IK3EMIUIAPbl KOMHATHBIX PacTeHUM, repOapuu
pacTeHHMI pa3HbIX OTHEIOB, BIIAXKHBIC MpPENapaTrbl >KUBOTHBIX, CKEJIECTHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyJoBaHuE MJig JEMOHCTPAIlMM TOYBEHHOTO W BO3JYIIHOTO IUTAHUS
pacTeHul, pacilerieHusl Kpaxmayia W OeNKOB TOJ JAeHCTBUEM (PEpMEHTOB,
o0opyJoBaHUE HJisi JEMOHCTpPAllMU OIBITOB IO W3MEPEHUI0 KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHbIX JIBH)KEHUN, MOJEIHU TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHnas padora «/3yueHne TKaHEW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEeH )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, KJIOHUPOBaHUE.

[TonoBoe pa3zmHoxxenue. [lonoBeie KieTKH, uinu rameTsl. Meito3. Ctaguu
Mmeirio3a. IloBenenne xpomocom B Mmeio3e. KpoccuHrosep. buonormueckuii
CMBICJI MEHO03a U TTOJI0BOr0 Ipouecca. Meo3 U ero MeCTO B dKU3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzapoasimeBoe pa3zButue. ['ameTroreHe3 y KUBOTHBIX. llosoBbIE
xene3pl. OOpa3zoBaHME W pa3BUTHE TMOJOBBIX KiIeTOK. CrnepmaTtoreHes u
ooreHe3. CTpoeHHE MOJOBBIX KIIETOK.

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

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpHOJIOTUS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeene3z — oOHa u3 2nasHvix npoodiem
amopuonoeuu. Kownyenyus mopgocenos u mooderu mopghoeenesa. Cramuu
AMOpHOTreHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). [poOnenue. Tumbl
IpoOJneHus. /lemepmunuposannoe U  HeOepMUHUPOBAHHOe  Opob/ieHue.
bracmyna, munwer 6nacmyn. OcoOEHHOCTH JPOOJCHUS MIICKOMUTAIONIUX.
3apopIieBble JUCTKU (TacTpyJtisanusi). 3akiajJka OpPraHOB W TKaHEeW u3
3apOJIBIIEBbIX JINMCTKOB. B3anMHOE BIWsSHHE YacTel pPa3BUBAIOLIETOCS
3apoppliiia (AMOpHOHATBHAS MHAYKITHS). 3aKiIa/iKa IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yipTarT MEPApXUUYECKUX B3aUMOJCHMCTBUUA TE€HOB. BiusHue Ha
AMOPHOHATILHOE PA3BUTHUE PA3THYHBIX (PAKTOPOB OKPYIKAIOIICH CPEIBI.

Poct u pa3Butue xuBoTHBIX. [locTomMOpuonanbHblil niepuoa. [Ipsmoe u
HempsiMoe pa3Butue. PazButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX UBOTHBIX. BHOJOTMYECKOE 3HAYEHUE MPSMOr0 U HEMPSIMOTo
pPa3BUTHUSI, UX PACHPOCTPAHEHHUE B MpHpoje. TUlbl pocTa >KMBOTHBIX. DaKTOPHI
PEryJsiud pOCTa JKUBOTHBIX W denoBeka. CTaauu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS y )KUBOTHBIX U uenoBeka. [lepuonibl oHToreHesa uenoseka. CtapeHue
1 CMEPTh KaK OMOJIOTHIECKUE TTPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacteHui. OOpa3oBaHue Crmop B TIpolecce Meiiosa.
I'amertorenes y pacteHuil. OIUIOJOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX



opraHu3MoB. J[BoifHOE OIJI0IOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpazoBaHue
Y Pa3BUTUE CEMEHH.

MexaHn3MBbl PETYISIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuubl u cxemsl: «BereratuBHOe pa3MHOkeHHUEY», «Turbl Oecrosaoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHABD», «Pa3MHOXKEHUE BIIICHBDY,
«PazmHOXeHue  tuape», «Mewnosz», «XpoMocombl», «l'ameToreHesy,
«CTpoeHue AMIEKIIETKN U CIIEpMAaTO3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«IIpsiMmoe u HempsiMoe pa3BuTHE», «Pa3BUTHE MalCKOTO KyKay», «Pa3Burthe
capaHun», «Pa3BuTue mArymkun», «J[BOHHOE OIJIONOTBOPEHHUE Yy IIBETKOBBIX
pactenuit», «CTpoeHue CeMsH OIHOAOJBHBIX M JBYIOJBHBIX PAacCTECHUI»,
«OKW3HEHHBII 1UKJI MOPCKOM KamycTb», <« KH3HEHHBIA LHKI MXaw,
«OKM3HEHHBIN TUKII MaNOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MUKpPOIpEnaparhl SUIEKICTOK U
CIIEpMATO30UI0B, MOAEND «L{UKI pa3BUTHS JIATYLIKIW.

JlaGopaTtopnasi padora «l3ydeHHe CTpPOEHHS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

IIpakTnueckasi padora «BbIsIBICHUE MPU3HAKOB CXOACTBA 3apOJbIIIEH
II03BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass paGora «CTpoeHuUE OpPraHOB pPa3MHOXKEHUS BBICIINX
pacTEHUI».

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

Ucropust cTaHOBIIEHUS W pa3BUTUSI TE€HETUKU Kak Hayku. PabGoter I
Menpens, I'. ne @puza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTHU
renetuku. Padotel H. K. Konbrora, H. U. BaBuiioBa, A. H. benosepckoro, I'.
J1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETHYECKHE TIOHATUS W CHUMBOJBL. ['OMOJOTrHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA H
PEIECCUBHBIN TMPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YHCTAsl JIMHUS, TUOPHIBI,
reHotur, QeHoturn. OCHOBHBIE METOABl TEHETHKU: THOPUIOIOTHYECKUM,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanumn

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

Tabmuibr 1 cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKPEIIIUBAHUSI.

JlaGopaTtopnasi padora «JIpo3odmna kKak OOBEKT TEHETHUCCKHX

HCCIIEOBAHUIN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBoiii 3akoH MeHaenss — 3aKoH

€AMHO00pa3usi TUOPUIIOB TMEPBOTO TOKoJeHus. [IpaBmio gOMUHUpPOBAHWS.
Bropoii 3akoH MeHnens — 3aKOH pacuienyieHusl Tpu3HakoB. Llurtomornueckue
OCHOBBI MOHOTMOPHTHOTO CKpelnuBaHus. [ umores3a 4ucToThl ramMer.

AHanuzupyouiee CKpELUUBaHUE. [IpoMeKyTOUHBIN XapaxkTep
HacJie0BaHus. Pacienienre Npru3HakoB IPYU HEMOJHOM JTOMUHUPOBAHWH.
HurubpugHoe ckpemuBaHue. Tpetwit 3akoH MeHnens — 3aKoH

HE3aBUCHUMOTI'O HacCJI€a0BaHUA IIPHU3HAKOB. L[I/ITOJIOFI/I‘-IGCKI/IG OCHOBBI
I[I/IFI/I6pI/II[HOFO CKpCIINBAHUA.



CuemienHoe  HacienoBanue  npusHakoB. PaGotet  T. Moprana.
CuenyieHHOE HacleIOBaHUE TEHOB, HAPYUICHHWE CLEIUICHHS MEXAY TIE€HaMH.
XpoMOCOMHas TEOPUSI HACIIEICTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXAHU3M OMPEACICHHS 0da. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHBIi W  TIe€TEpOraMeTHBIA  MOJ.
['eHeTnueckass CTpyKTypa MOJIOBBIX XpoMocoM. HacimenoBaHue HNpHU3HAKOB,
CUEIUICHHBIX C TIOJIOM.

I'enoTun kak wenocTHas cucrteMa. IlnedoTpomnuss — MHOKECTBEHHOE
JNelcTBUE reHa. MHOXECTBEHHBIN ajuienn3M. B3auMoneincTBue HealsleabHbIX
reHoB. KommiementapHocTs. Onuctas. [Tonumepus.

['eHeTHUECKUI KOHTPOJIb PAa3BUTHS PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eHeTndeckue MexaHU3Mbl CHUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpPOOHMOMY». ['eHeThyecKue acneKThl
KOHTPOJISl U U3MEHEHHUS HACJIEICTBEHHON MH(OpPMAIIUK B TTOKOJICHUSX KJIETOK U
OPraHU3MOB.

JemoHcTpanuu

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

Tabmuubr u cxembl: «llepBbiii U BTOpOi 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanu3upylomiee — ckpemuBaHue»,  «HemnomHoe
TOMUHUpOBaHUE», «CIETUICHHOE HACJIeI0OBaHUE MPHU3HAKOB Y JIPO30(HUIbI»,
«l'enetuka monay, «Kapuotun denoBeka», «Kapuotum 1apo30Qpuiib»,
«Kapuotun nTune», «MHOXKECTBEHHbI —aimienu3m», «B3aumopaencrBue
TE€HOBY.

O6opynoBanue: MOJENb JJIsi JEMOHCTpAIlMU 3aKOHOB E€IUHOO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJEHUS U PpacUICIUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTPALlUM 3aKOHA HE3aBMCHMOI'O HACJIEAOBAHUS MPU3HAKOB, MOJENb JJIs
JEMOHCTPALUK CUECIICHHOTO HACJIENOBaHUS MPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuyeckass padora «U3yueHue pe3yabTaTOB MOHOTHOPUIIHOTO
CKpENIUBaHUA y IPO30(DUITBI».

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

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumogeiictBue renotuna u cpeasl npu GopmupoBaHun (HEHOTHUTIA.
N3MmeHunBOCTh mNpu3HAKOB. KadyeCTBEHHbIE M KOJHMYECTBEHHBIC ITPU3HAKHU.
Buibl 13MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.

Mopaudukanronnas HW3MEHYUBOCTh. Ponb cpenbl B (popmupoBaHuU
MOAU(UKAITMOHHON M3MEHYUBOCTH. Hopwma peakuuu MpU3HAaKa.
Bapuanuonunsiii psan u BapuanuonHas kpuBas (B. Moranncen). CpolicTBa
MOAU(UKAIIMOHHON U3MEHUYUBOCTH.

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

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMUBOCTHU. POJIb KOMOWHATHUBHON W3MEHYWBOCTA B
CO3JIaHUH TEHETHYECKOTO pPa3HOOOpa3us B IIpeeiax OJHOTO BHIA.

MyTanmoHHas U3MEHYUBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTAaHHbIE M HHAYUUPOBAHHbIE MyTaluu. SepHble W
nUToIIa3MaTuyeckue Myrtanuu. (ComMaTUYeCKMe ¢ TOJOBbIE  MYTallHH.
[IpruriHBl BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIHMSHUE HA OPTaHU3MBI.



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

Onuecenemuxa u 3INUSEHOMUKA, PONb INULEHEMUYeCKUX @axkmopos 6
Hac1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MO8.

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «Bunabl wu3meHunBocTH», «MoauduKannoHHas

N3MEHUYHBOCTD), «KomOunaTusHas W3MEHUYHMBOCTDL, «Metiosy,
«OmnonorBopenue», «l'eHeTHdYeckue 3aboyieBaHUS  4elloBeKa», «Bumsl
MYTaIAN.

O6opynoBanue: *KuUBble U repOapHbIe IK3EMIUISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMUA BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKAIMOHHON u3MeHUuBOCTU. [locTpoeHHe BapHAIlMOHHOTO psia |
BAPUALIMOHHOU KPUBON».

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

Tema 14. I'eneTuka yesioBeka

Kapuotun uenoBeka. MexyHapoaHas mporpaMmMa UCCIEA0BaHUSA T€HOMaA
yejaoBeKa. MeToabpl H3y4YEHUs] TEHETUKM 4YeJOBEKa: TIEeHEaJlOrM4eCcKUi,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJISALMOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMEHHOE  OMNpENENICHHE  TE€HOTHIIA:
IIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C IIOMOIIBIO
[MI1P-ananu3a. HacmencrBeHHnble  3a0oJjieBaHUs  4YeJIOBeKa. [ EGHHBICE |
XpPOMOCOMHBIC  0oJIe3HH  4YeloBeka.  boiiesHn ¢ HaACIEJACTBEHHOM
IIPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIULUHCKOU TEHETUKH B
IPEIOTBPAIICHUH U JICYCHUH TeHEeTHYECKUX 3a00JieBaHUi 4yenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJIETKH. [TonsTue
«TEHETUYECKOTO Tpy3a». ITUYECKHE AaCHeKThl HCCIEAOBaHUN B 00JacTH
PEIaKTUPOBAHUs T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (HakTOpbl TOBBIMIEHHON YYBCTBUTEIBHOCTU YEJIOBEKA K
¢uznueckoMy M XUMHYECKOMY  3arpsi3HCHUIO  OKpPY)KArolel  Cpenbl.
I'eneTnyeckas npeapacnooKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanuun

Tabmuubr u cxembl: «Kapuotun yenoBekay, «MeTobl U3yUSHUS] TCHETUKU
yenoBekay, «I eHeTnueckue 3a00JeBaHUs YETTOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOM.

Tema 15. Cestekuiusi opraHu3MoB

JlomecTuKanus U CelIeKIUsl. 3apOXKIACHUE CEIEKIUU W JTOMECTUKAIIUH.
Yuyenne H. W. BaBwmoBa o IleHTpax mpouCXOXIEHHUS M MHOTO00pa3us
KYJIbTYPHBIX pacTeHul. PoJib celeknu B CO31aHUNA COPTOB PACTEHUU U MOPOJT
#®UBOTHbIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaciaencTBeHHoM wu3MeHuuBoctTd H. WM. BasumoBa, ero 3HaueHue i
CEJICKIIMOHHOU paboTHI.

MeTtoapl cenekunoHHONM paboThl. McKyccTBEHHBI OTOOp: MacCOBBIA U
WHIUBUyAIbHBIA.  OJTambl ~ KOMOWHAIMOHHOW  cenekiuu.  McmbiTanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHIY C TIOMOIIBIO OIICHKHU
¢eHoTHIIa TOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momolIsio aHanu3a JJHK.

HckyccTBeHHBI  MyTareHe3 Kak METOJ] CEJICKIIMOHHOW  paboThI.
PamnanmoHHpli M XUMHUYECKMM MYTAareHe3 Kak MCTOYHMK MyTalUud y



KyJbTYPHBIX ()OpM OpraHu3MoB. Vcrnosib30BaHHE T€HOMHOI'O PEIaKTUPOBAHUS
u MeToJ10B pekomOuHanTHbiX JIHK 115 monmyuenus ucxonnoro marepuana ajis
CEJIEKIINH.

[Tonyuenune MTOJIUIIIIOUIOB. BnyTtpusugoBas rUOpUIU3ALIHSL.
bnuskoponcTBeHHOe — cKkpeliuMBaHWe, WM MHOpuAWHT. HepoacTBeHHoe
CKpelniuBanue, win aytopuauur. ['ereposuc u ero npuuuHbl. Mcnonab3oBanue
reteposuca B cenekiuu. Otnanéunas rudbpuauzanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX TUOPUIIOB. [lOCTHIKEHMSI CENEeKIMU PpACTEHUH U SKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHHe U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN
U HUX JUKUX pOJUYEH s CO3JaHMs HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX VIYUUIEeHUS CYWeCmBYIOUWUX U CO30AHUS HOBbLX NOpOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHbIX UCCTIe008AHUL, NePedoBblX UOeli U NePCNEeKMUBHBIX MeXHOI02ULL.

JemoHcTpanuu

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

Tabmuubr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS U MHOrooOpas3us
KYJIbTYPHBIX PAacTE€HUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEIACTBEHHOU
U3MEHUHUBOCTHY», «MeToasl cenekium», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

JlaGopaTtopnasi padora «/3ydyeHue COPTOB KyJNbTYPHBIX PACTEHUU H
NOPOJI JOMAITHUX )KUBOTHBIX).

JlabGopaTopHas padora «/3ydeHre METO0B CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Jkckypceusi «OCHOBHBIE METOJIbI M JOCTHMIKEHUS CEJICKIMU PaCTCHUH U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOMCTIBITATENILHBIN YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1aOOPATOPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO [IEHTPA)».

Tema 16. bBuoTexHOJI0THS U CHHTETHYECKAs OMOJI0TUS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJOTHHU, — KJIETOYHBIE UM TKAHEBBIC
KyJIbTYypbl, =~ MHKpPOOPTaHW3MBI, WX  XapaKTepUCTHUKA. TpagulMOHHAsS
OMOTEXHOJIOTHS: XJIeOONeUeHne, TMOMyUYeHUe KHUCIOMOJIOYHBIX TMPOAYKTOB,
BuHOAEne. Mukpobuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTHYECKUX
TexHosoruii. [Ipon3BoAcTBO OeKa, aMUHOKHCIOT U BUTAMHHOB.

Co3nanue TEXHOJOTU U MHCTPYMEHTOB IEJICHANIPABICHHOTO W3MEHEHHUS
U KOHCTPYUPOBAHUS TE€HOMOB C IIE€JIbI0 TOJYYEHUS OpPraHu3MOB U HX
KOMITOHEHTOB, COJICPKAIINX HE BCTPEUAIOIIUECS B MPUPOJIC OMOCUHTETHIECCKUE
MyTH.

Knerounas naxxenepus. MeToasl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpumobOanku. Comartuueckass THOpUAM3AIMA W COMATHYCCKUN
ambOpuoreHes. Mcmonp30BaHue TaIIONAOB B CENEKIMH pacTeHui. [lonyyerue
MOHOKIOHANIbHBIX anmumern. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKIIOHANbHBIX aHmumen 6 Meduyure. VICKYCCTBEHHOE OILIOJIOTBOPEHHE.
PexoHCTpyKUHMs  SHLOEKIETOK W KJIOHMPOBAHME  KUBOTHBIX.  Merton
TPAHCIUIAHTALMH SJEP KIETOK. 1exnonocuu 0300poenenus, Kyabmusuposanus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCTNGEHHBIX KVIbIMYP.

XpOMOCOMHAasi U TI'eHHas HHKEHEpUs. VCKyCCTBEHHBIM CHUHTE3 I'€Ha U
KoHCTpyupoBanue  pekomOuHantHbiXx JHK.  Cozdanue  mpamnceenmvix



opeanusmo8. JIOCTW)KEHUS W TMEpPCHEKTUBbI XPOMOCOMHOW W TI'E€HHOU
UHXXEHEPUU. DKOJOTUUECKUE U ATUUYECKHE MPOOIEMbl TCHHOW MHXECHEPHH.

MenunuHckue OuotexHosioruu. I[loctreHoMHas nmdpoBas MeIUIMHA.
[TIIP-nquarHoctuka. MeTa00JIOMHBIA aHadu3, TEHOLICHTPUYECKUM aHaju3
pOTEOMA YEJIOBEKa JJIsi OLICHKM COCTOSIHHS €ro 310poBbs. Vcmonab30BaHHE
CTBOJIOBBIX KJETOK. TaprerHas tepamus paka. 3D-OuowmxeHepus s
pa3paboTku GyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUM, CO3JIaHHS
KOMIUICKCHBIX TKaHEH cOuYeTaHHuEM TEXHOJOTHH TPEXMEPHOI0 OMONPUHTHUHTA U
ckaddonauHra 11 peleHus 3a/1a4 epCoOHATU3UPOBAHHON METUITUHBI.

Co3nanue BEKTOPHBIX BaKIIMH C 1IEJIbI0 oOecreueHuss KOMOMHUPOBaHHOM
3ammThl 0T Bo3OyauTeneit OPBU, ycTtanoBieHHE MOJICKYJISIPHBIX MEXaHU3MOB
dbynknuonupoBanus PHK-conmepkanx BHUpPYCOB, BBI3BIBAIOIIUX  0CO0O
OITacHbIE 3a00JIEBAHUS YEI0OBEKA U )KUBOTHBIX.

JemoHcTpanumn

Tabmuuel ©  CXEMBL: «cnonb30BaHME  MHKPOOPraHM3MOB B
MPOMBIIIJIECHHOM  MPOM3BOJACTBE», «KiletouHass uHXeHepus», «l eHHas
VHXXEHEPUS.

JlaGopaTopHnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

JkcKkypceusi «BbHOTEXHOJIOTUS — BaKHEHIIAs MPOU3BOJUTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)Y.

11 KITACC

Tema 1.3apoxkaeHue U pa3BUTHE IBOJIOIMUOHHBIX NpPEICTABJICHUNA B
onosorum

OBomonnonHas teopusi Y. JlapBuHa. Ilpeanochulku BO3HHUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBixkymue cuibsl  SBoMonMM  BUIoB 1o Y. JlapBuHy (BbICOKas
MHTEHCHUBHOCTh PAa3MHOKEHHSI OPraHU3MOB, HACIIE/ICTBEHHAs W3MEHYUBOCTb,
O6opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA U UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunteTndeckoit teopun sBonornuu (CTDI). Helrpanbhas
Teopust dBoJou. CoBpeMEHHash JBOJIOIMOHHAS OWOJIOTHS. 3HAayYCHUE
ABOJIIOIMOHHOM Teopuu B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa.

JdemoHcTpanuu

[ToptpeTtsi: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosse, Y. apBun, C. C. UerBepukos, U. W. [lImansraysen, . Xonueiin, /1.
K. benses.

Tabmuupbr u cxembl: «Cucrema xuBoil mpuponsl (mo K. Jluauero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHUI y pacTeHud u kuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapupyra nyremectsus Y. Jlapsunay, «Haxogxku Y. [lapBuna», «Popmbl
O0oprOBI  3a  cymiecTBoBaHue», <«llopoapl romybeit», «MHoroobpasue
KyJIbTYpHBIX (opMm KamycTb», «llopoapl moMamrHUX KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuUI0B (o Y. JlapBuny)», «CxemMa COOTHOIICHHUS
JBIDKYIIUX CHJI ABOJIIOLUNY», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKOM TEOpHUH
ABOJIIOLIUI.

Tema 2. Mukpo3BoIouMs U €€ pe3yabTaThl

[Tonynsiuust Kak »diaeMeHTapHas eauHuna »Bodtound. CoOBpEMEHHbIE
METOABl OIEHKH TEeHETUYECKOTO Pa3HOOOpa3usi W CTPYKTYPhI TOIMYJISIUH.



N3menenue reHodoOHIAa MONYJMSALIMM KaK DJIEMEHTAPHOE HBOJIIOIIMOHHOE
ABJICHHE. 3aKOH TeHeThnueckoro paBHoBecus Jx. Xapnau, B. BaitnOepra.

DOneMeHTapHble (akToOpbl (ABMKYIIUE CHUJIBI) SBOJTIONUU. MyTalmOHHBINA
npouecc. KomOunatuBHass wu3MeHYUMBOCTh. [lpeiid reHoB — ciaydyaliHble
HEHAIpaBJeHHbIE M3MEHEHUS YacTOT ajuiesied B mnonymsanusx. Iddext
ocHoBarelnsi. Ipgexm Oymuliouno2o eopaviuika. CHudceHue 2eHemuyecko2o
pasnooobpazus: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6
bonvuwux u  maneix nonyaayusx. Murpanuu.  M3omsamus  MOMYNSIAN:
reorpaduyueckas (mpocTpaHCTBEHHAs), OMoJIorudyeckas (penpoayKTUBHAs).

EcrectBennbiii otb0p — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOTO OTOOpa: JABWXKYIIUH, CTaOWIM3UPYIOIIUMA, pa3pbIBAIOIIMIA
(m3pynTuBHbIN). [lomoBoM 0T6Op. BO3HHKHOBEHNE M ABOIOIUS COIIUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco61eHHOCTh OPraHU3MOB Kak pe3yjibTaT MHUKPOIBOJIIOIUH.
Bo3HukHOBeHHE  TpHUCHOCOOJIEHW Yy  opraHu3MoB.  ApoMopdo3sl U
UaM0adanTalluH. [Tpumepsbl IPUCTIOCOOJICHH I y OpPraHU3MOB:
Mopdomnoruyeckue, (UHOJOTUUECKHE, OHMOXMMUYECKHE, TOBEIACHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kxputepunm u cTpykrypa. BumgooOpazoBaHue Kak pesyibTaT
MUKPOIBOIOIMHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CIOCOOBI BUJI000pa30BaHUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUIUIOMIU3AIINS,
rudpuauzanms). JIUTeTbHOCTh YBOIIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp »BoMOIIMOHHONW OWONOTMM B pa3pabOTKE HAay4YHBIX METOJ/OB
coxpaHeHusi OnopaszHooOpazusa. MUKPOIBOTIONUS U KOABOJIIOIHS Mapa3UTOB U
uX Xo3sieB. MexaHu3mbl (OPMHUPOBAHUS YCTOWYMBOCTH K AHTHUOUOTHKAM U
c1rtoco0Obl OOPHOBI ¢ HEH.

JdemoHcTpanuun

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

Tabmuubr 1 cxembl: «MyTanmoHHasi U3MEHUYMBOCTHY, «[lomymsinonnas
CTpyKTypa Buua», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«JIBMKyIlIMEe CHUJIBI 3BOJIOLUNY», «IJKOJOTMYECKash W30JALUS MHOIMYJISHMA
ceBaHCKoM Qopenmny, «I'eorpaduueckass U30AIMA JTUCTBEHHUIIBI CUOUPCKON |
JUMCTBEHHULBI NaypcKoit», «llomynsiroHHbIE BOJHBI YHCICHHOCTH XUIIHUKOB
n KepTB», «CxeMa JIEeUCTBUS €CTECTBEHHOro oTOopa», «Popmbl O00pHOBI 3a
cyumiecTBoBanuey», «HAycTpuanbHbli MeEIaHu3M», <«JKUBBIE HCKOINAEMBIEY,
«IToxkpoBUTENbCTBEHHAsT OKpacKa KUBOTHBIX», «lIpeaynpexaaromas okpacka
KUBOTHBIX»,  «Dum3uonorunueckne  amanrtaium»,  «lIpucnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepuu Buma», « BUabl-IBOMHUKNY,
«Ctpyktypa Buaa B mpupoae», «CmocoObl  BUI000pa30OBaHUMY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BHJIOB JIAHIBIIIE,
«IKOJOTHYECKOE BUA000pa30BaHUE BUIOB CUHUID, «lloMUIIonbl pacTeHuiny,
«KamycTHo-peneunbiii THOPHITY.

O6opynoBanue: repOapuu pacTEeHWM, KOJUJICKIIMM HACEKOMBIX, dYydela
NTUI] ¥ 3BEPEH C MpUMEpaMHu PazIUYHBIX MPUCTIOCOOJICHUHN, yydena MTUIl U
3BEpeil pa3HbIX BUIOB, TepOapuu pacTeHUH OMU3KUX BHUJIIOB, 0OPA30BABIIUXCS
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTopnas padota «BpisiBIeHHE H3MEHUYMBOCTH Yy OcoO€d OJHOTO
BUJIA».



Jlaboparopnass paGora «IIpucrnocoOneHuss OpraHu3MOB H  HUX
OTHOCHUTEJIbHAS 1[EJIECO00PAZHOCTHY.

Jlaboparopnasi pa6ora «CpaBHEHHE BHIOB 1O MOP(POIOTUYECKOMY
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 3emuu. Busbi-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUUECKHME W CPaBHUTEIBHO-MOP(OJIOTUUECKHE  METO/IbI
U3YUYEHHUSI HBOIIOLMH. |'€HETMYECKHE MEXAHU3Mbl 3IBOJIOLMH OHTOTE€HE3a H
MOSIBJICHHUSI 3BOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTUYHBIE M aHAJIOTUYHbBIC
opranbl. PyquMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISPHO-TEHETUYECKUE,
OMOXMMHUYECKHME M  MaTeMaTHYeCKHE METOJbl  U3YUYCHHUS  HBOJIIOIUU.
['omonoruunsie reHbl. COBpeMEHHBIE METOJIbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallMX U SBOJIIOLUSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HBoOJOUMH. [IpuHyun cmemsl

dyHKYULL. HeoGpaTtumocTs SBOJIIOILIMH. ApnanTuBHas paauanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIFOLIHH.
JemoHcTpanumn
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. ['ekkeb.
Ta0au1s! u CXEMBI: «PUIIOreHEeTUYECKUMN s JIOIIagn,

«ApxeonTepukcy, «3Bepo3yobie smiepb», «Creromedansny, «Pununoduts,
«CeMeHHbIE TaNOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emuu», «Jlperid
KOHTHHEHTOB», «PenukTel», «HauanbHble cTaguu SMOPUOHATIHHOTO Pa3BUTHS
MO3BOHOYHBIX JKHUBOTHBIX», «l'OMOJIOTMUHbIE W AHAJIOTUYHBIE OPTraHbI»,
«PynumeHTb», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpPHI  4YEJIOBEKAa U
muMnan3e», «l JaBHbIE HaMpaBJiICHHUS HBOMIONUNY, «OO0IIHE 3aKOHOMEPHOCTH
ABOJIIOLII.

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

Tema 4. Ilpoucxoxaenne u pa3BuTHe *KU3HN Ha 3emJie

Hayunble rumores3bl NMpOUCXOXKIEHHS >KM3HU Ha 3emse. AOHOreHes u
nancnepmusi.  JloHayuHble — TpEACTAaBICHHUS O  3apOXKICHUM  KU3HU
(kpeaunonn3M). ['umoresa TMOCTOSSHHOTO CaMO3AapOXKICHUS JKU3HH U €€
onmpoBepkeHue omnbiTaMu  ®. Pemm, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxneHne Ku3HU U aCTPOOUOIIOTHSI.

OcHoBHBIE ~ 3Tambl  HEOpraHWyeckou  sBomronuu.  [lnanerapHas
(reoyoruueckas) JBOJIONNS. XHMHYECKas SBOJIONUSA. AOHOTeHHBI CHHTE3
opraHnueckux BemlecTB U3 Heopranmdeckux. OneiT C. Mumiepa u I'. FOpu.
OOpa3zoBanue moauMepoB W3 MoOHOMepoB. KoamepBathas rumoteza A. .
Onapuna, runore3a mnepBuuHOro OynpoHa JIk. XosmelHa, reHeTHYECKas
runore3a . Mémnepa. Pubosumer (T. Uek) m rumoreza «mupa PHK» V.
['un6epra. ®opMupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKHU.

Uctopusa 3emnum u Metonpl e€ u3ydeHus. Vckormaemble OpraHHYecKue
octatku. ['eoxpoHonorus u e€ wmeroawsl. OTHOCHTENbHAas W aOCOJIOTHAS
reoxpoHosiorusi. ['eoxpoHosioruueckas mKaisa: 30Hbl, 3pbl, IEPUO/IbI, STOXHU.



HauanbHble 3Tanbl opraHndeckor 3Boironuu. [losiBieHHE M ABOJIOIUS
NEPBBIX KJIETOK. DBOJIOLMS MeTaboau3Ma. BoO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OHMOIIEHKM Kak aHalior TMepBbIX Ha 3emile
coobmiecTB. CTpoMatoiauTsl. [TpokaprOThI 1 3yKapUOTHI.

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

OcHOBHBIE 3TaIbl HBOJIIOIUHU BBICIIUX pacTeHUuN. OCHOBHBIE apoMOp(]O3bI
pactenu. Bpixon pactenud Ha cymry. [losBieHue CHOpOBBIX PACTEHUN H
3aBoeBaHMEe UMU cymHd. CeMeHHble pacTeHus. [IpouncxoxkaeHue IBETKOBBIX
pacTECHUM.

OcHOBHBIE ATallbl BOJIONUU KUBOTHOTO MUpa. OCHOBHbBIE apoMOp(O3bI
KUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHUE COBPEMEHHBIX
tunoB. IlepBele xoploBble KUBOTHbIE. JKu3HB B BOAE. OBOJIOLMS
no3BoHOYHBIX. [Ipoucxoxaenune ampubuit u pentwiuid. [Ipoucxoxnenue
miekonuTaomux W nruil. [lpunnun kimrodeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMU U TTO3BOHOYHBIMU YKUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM U NEpUoAaM: apXeul, MpOTepO30i,
najgeo30i, Me3030i, KaiiHo30M. OOmas xapakTepuCTHKa KiuMara |
re0JIOTUYECKUX IpoLeccoB. 11osBIeHNE U pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUs — SKOJIOTHUYECKUE KPU3UCHI Npouioro. [IpuuuHsl
U CIIEJICTBUSI MAacCOBBIX BbIMHpaHHWil. COBPEMEHHBI 3KOJOTMYECKUN KPHU3HC,
ero ocooennoctH. [Ipobiiema coxpanenus 6nopasHooOpaszust Ha 3emiie.

CoBpeMeHHas cuctemMa opranmdeckoro mupa. [Ipunimmnsl kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPTaHU3MOB.

JdemoHcTpanumn

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

Ta6muier u cxemsl: «Cxema onbiTa @. Penny», «Cxema omnbita JI. TlacTepa
0 M3YYEHHUIO CcaMo3apoXKIeHus xu3Hm», «Cxema ombita C. Mwmuiepa, I
IOpu», «Itanbsl HEOpraHUYECKOU IBOIIOIUNY, «I €0XpOHOIOTNYECKas IIKAJIay,
«HauvanpHble 9Tanmbl  OpraHUYecko dBodrOIUMK», «Cxema 00pa3oBaHUs
yKapuoT MyTéM cumOuoreHesza», «Cucrema XuUBOW NpUPOIb», «CTpoeHue
BUpyca», «Apomopdo3bl pacreHuit», «Punnoputh», «OIHOKIETOYHbIE
BOJIOpOCINY, «MHOTOKIETOUHBIE BoOAOpoCcan», «Mxwu», «llamopoTHUKNY,
«l'onocemenHble pacTeHus’», «OpraHbl UBETKOBBIX pacTeHui», «Cxema
Pa3BUTHSL JKUBOTHOTO MHpPa», «ApoMopdo3sl KUBOTHBIX», «lIpocTeitmme,
«Kumeunomnonoctusie», «lIlmockue dyepBm», «UneHucroHorue», «PbuIObY,
«3emHOBOMIHBIEY, «IIpecMmbikaromuecs», «lItuipyy, «MiekonmuTaroIUe,
«Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO30MCKOU
ape», «Pa3BurtHe KHM3HM B MNAJIEO30MCKOM 3pe», «Pa3BuTHEe XU3HU B
M€3030MCKOM 3pe», «Pa3ButHe KU3HU B KaWHO30UMCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPraHUYECKOr0 MUPA».

O6opynoBanue: TepOapuy PACTCHUM Pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HAaCeKOMBIX, BJaXHbIE€ TpenapaThl KHUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUICKIIMM WIJIOKOXHUX, CKEJIEThl IMO3BOHOYHBIX JKUBOTHBIX, Yyde€lld NTHUIl U
3BEpEH, KOJUICKUMH OKAMEHEJIOCTEM, IIOJIE3HbIX HMCKOMAEMbIX, MYJISIKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryansnasa JgalGopatopHasi padora «MoaenupoBaHUE OIBITOB
Mumnepa—tOpu 1o  u3ydeHHI0O aOMOT€HHOIO0 CHHTE3a OpPraHUYECKUX
COCIMHEHUI B MIEPBUYHOMN aTMocdeper.

JlaGopaTtopnasi padora «/3ydyeHne M ONMCAaHHUE HMCKOMAEMbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckasi padora «l3yuyeHne ocoOCHHOCTEH CTpOEHHUS pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckast  padora  «lM3yueHue  0ocoOEHHOCTEH  CTpPOCHUS
MIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3aqaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTHH.

CraHoBieHUE NMPEICTABICHUI O MPOUCXOKICHUH YEIOBEKA. PeIuruo3xeie
B033peHUsA. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxoncTtBO uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHUE
yenoBeka. CBHUIETENIbCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-
Mopdoaoruyeckue, AMOPHUOTIOTUYECKUE, (bu3HO0I0T0-OMOXMMUYECKHE,
noBeeHueckue. OTauyusi 4YelnoBEeKa OT KUBOTHBIX. lIpsAMoXoxkieHue u
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

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

aHTPOTIOTCHE3E.
OcHOBHBIC CTaJIUM aHTpOIOTeHe3a. PaHHME YenoBekooOpa3Hbie 00e3bsIHbI
(TPOKOHCYJIBI) W paHHHWE TOHTHABI — OOIMEe MPEIKH YEIOBEKOOOpPa3HBIX

00e3bsiH U JIofici. ABCTpPAJONUTEKH — JIBYHOTHE Tpenku mrojed. YUemoBek
yMEJIbIM, MEPBbIC W3TOTOBJICHUS OpyAuN Tpyla. YenoBeKk NpsIMOXOASAIIAA U
NEePBBIM BBIXOA JroAei 3a mpenenbl Adpuku. UenoBek reinenbOeprckuii —
001Ut MpeoK HeaHAepTaTbLCKOr0 YeIOBEKa M YelloBeKa pasyMHOro. Yemosek
HEAHJEPTAIbCKUNA Kak BHUJ JIFOJECW XOJOJHOrO KiMMmara. YenoBeK pa3yMHBIN
COBPEMEHHOIO THWIIA, JECHUCOBCKMM YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a
npenenamu Adpuku. [Taneorenerrka u najieoreHOMHKA.

DBOJIIONNS COBPEMEHHOTO YelioBeKa. EcTecTBEHHBIN 0TOOP B MOIMYJISIITUSIX
yesoBeka. MyTallMOHHBIN mporiece U noauMopdusm. [lonmynsiroHHbIE BOJHBI,
npeid reHoB, Murpaus u «3PGeKT OCHOBATENN» B MOMYJISIUIX COBPEMEHHOTO
YEJIOBEKA.

UYenoseueckue packl. [lonstue o pace. bosbmme pacel: eBporieonaHas
(eBpaswmiickasi), aBCTpaJIO-HETPOHHAs (PKBATOpUAJbHAs), MOHIOJIOWIHAS
(a3uarcko-aMepukaHcKasi). BpeMmst u myTu paccereHusi 4ejaoBeKa IO TUIaHETE.
EnnacTBO yenmoBeueckux pac. HaydyHas HECOCTOATENBHOCTH pacu3Ma.
[Tpucnoco06IeHHOCTh YeJIOBEKa K pPa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpelbl.
Brnusaue reorpaduueckord cpembpl u jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeTIOBEKa.

MexauciuIuiMHapHble  MeTOoAbl B (u3WYEecKor  (OMOJIOTHYECKOiN)
AHTPOMOJIOTUU.  DBOJIIOLMOHHAS ~ AHTPOMOJIOTHUST M MaJICOAHTPOIOJIOTHUS
YEJIOBEUECKHUX MOMYJISINN. bruoconuanpHble HCCIEA0BAHUS PUPOIbI YETOBEKA.
HccnenoBanue K03BOMIOMUHN OUOJIOTHIECKOTO M COIUATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToptpetsr: Y. lapsun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabmupet U cxeMmbl: «MeToabl aHTpomoJioruu», «['0JOBHONH MO3T
gyenoBekay, «UemoBekooOpasHbie 00€3bsHB), «CKENeT YeloBeKa W CKeJeT
muMIan3e», «PyTUMEeHThl U aTaBU3MbD», «JIBUXKyIIUE CUJIbI aHTPOIIOTEHE3a,



«IBOJIIOIIMOHHOE JIPEBO YEJOBEKa», «ABCTPAIONUTEK», «HUenOBEK yMEIbIi»,
«YenoBek mpAMOXOIAIINI», «JleHHMCOBCKUN 4enoBek» «HeaHmepTranbiibi»,
«KpomanboHLBY, «IIpeakn yenoBekay, «ITanbl IBONIOLUNA YEITIOBEKay, «Packl
YEJIOBEKA.

O6opynoBanue: MYJISDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepHalbHOU
KyJIbTypbl TPEIKOB 4YejioBeKa, penpoaykiuu ((ororpaduu) KapTuH C
MU(DOTOTUYECKUMU U OUONEHCKUMHU CIOKETaMH TMPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu HaxoJIOK HMCKOMAEMBbIX OCTAaTKOB YENOBEKa, CKEJIEeT 4elIOBeKa,
MOJENb 4Yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIaH3€, MOJIENIM TOPCa MPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «l3ydueHue ocoOeHHOCTEW CTpOEHHUS CKelieTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTnueckass padora «M3yueHHe HSKOJOTMYECKUX  aJanTanui
YEJIOBEKA.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOUICHUSIX OPraHU3MOB M
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KaKIIeHd cpeaou

3apokieHre U pa3BuTHE dKojoruu B Tpynax A. ['ymbonpara, K. @.
Pynbe, H. A. CeBepuioBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u
3a7a4u 3K0JI0ruU. CBS3b IKOJOTUH C IPYTUMHU HAyKaMH.

Meroabl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHH:
npupoAHble M JabopaTopHble. MojaenupoBaHue B 3KOJIOTHH. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIN.

3HaUeHUE DSKOJIOTMYECKUX 3HAHUM [IJI1 YEJIOBEKA. OJKOJOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH YeI0BEYECTBA C mpupoaon. @opMupoBanue
JKOJIOTUYECKOU KYJIBTYPbI U 3KOJIOTUYECKOU TPAMOTHOCTH HACEJICHHUS.

JdemoHcTpanuun

[Toptpetsl: A. I'ym6ombar, K. @. Pynbe, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmmibl 1 cxeMbl: «Pa3aeibl sKoaoruny, « MeToabl sKoIorum», «CxeMma
MOHHUTOPHUHTA OKPYKAIOIIEH CPEIBD».

JlabopaTtopnas  padora  «/3ydyeHMe  METOJAOB  JKOJOTMUYECKHUX
VCCIIEIOBAHUIY.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre  (QakToppl M 3aKOHOMEPHOCTH WX  JICHUCTBHIL.
Knaccudukanus sxonormdeckux (HakTopoB: abUOTHYECKHE, OWOTHUYECKHE,
anTpornorerabie. O0IIMe 3aKOHOMEPHOCTH JCHCTBHUS SKOJOTHIECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, ). Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak dKojormdeckuii (axrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIbI
pacTeHM W JKMBOTHBIX IO OTHOIIEHWIO K cBeTy. CurHaiabHas pojb CBETA.
doTonepruoan3M.

Temneparypa kak skosoruueckuii ¢akrop. [leiicTBue TemmepaTypbsl Ha
opranu3Msbl. [[OWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTAHU3Mbl. JBPUTEPMHbIEC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTts kak skonorudeckuit ¢akrop. I[lpucnocobnenust pacteHuil K
nmoiiep kaHuio BogHOTO Oanmanca. Kimaccudukaius pacTeHuii 0 OTHOIICHUIO K
Bojie. [Ipucrnocobnenus KUBOTHBIX K MU3MEHEHHUIO BOJHOTO PEKUMA.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOUYBCHHAS,
IyOMHHAsT TOJANOYBEHHAs, BHYTpUOPraHu3MeHHas. DOU3UKO-XUMHUYECKUE



O0COOEHHOCTH cpell 0OuTaHusl opraHu3MoB. [IpucrnocoOsieHus OpraHu3MOB K
KU3HU B PA3HBIX Cpeax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBbI. CyTOUHBIE U
roJInyHbie pUTMBIL. [IprcrnocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennsie Gopmbel opranusmoB. IloHarue o ku3HEHHOU (opme.
XKuzHeHHsie QOpMBI  pacTeHHil: JAepeBbs, KYyCTapHUKW, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’pOoOHOHTHI. OCOOEHHOCTH CTpOEHUss M 00pasa
AKU3HH.

buotnueckue  daktopel. Buumbl < OMOTHYECKHMX  B3aUMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOTEepalusi, MyTyaJIn3M, KOMMEHCAIIM3M (KBAapTUPAHTCTBO, HAXJICOHUUECTRO).
Herpoduueckue B3aumopeiictBus (Tornuueckue, dopuueckue, padbpuyeckue).
3HaueHHe OMOTHMYECKUX B3aMMOJICUCTBHUM NIJIsi CYIIECTBOBAaHUS OPraHU3MOB B
cpene ooutanus. [[pyuHIINIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JemoHcTpanuu

Tabmuupbr U cxembl: «IOkonorudeckue (GaxTopb», «CBETOBOM CHEKTPY,
«IKOJOTUYECKUE TPYNMbl  SKUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TermmokpoBHbIE KUBOTHBICY, «XO0J0THOKPOBHBIE KUBOTHBICY,
«Du3znoNornuecKne aJanTaiuy KUBOTHBIX», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«buonorunueckue putMmbl, «Ku3HeHHBIE (GOPMBI pacTeHUi», <« KU3HEHHBIC
(bOpMBI KUBOTHBIX», «DKOCHCTEMA HIUPOKOJIUCTBEHHOTO Jieca», « DIKOCHCTEMA
XBOMHOro Jeca», «llenm mnuranus», «XumHU4decTBO», «llapazutuszmy»,
«Konkypennus», «Cumonosy», «Kommencanuzmy.

ObopynoBanue: repbapur pacTeHU M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BIUSHUIO PA3IMYHBIX JKOJOTHYECKUX (PAKTOpOB, TepOapuu CBETOIIOOMBHIX,
TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBHIE, TCHENOOUBBIE U
TEHEBBIHOCJIMBbIE ~ KOMHATHBIE  pPACTeHHs, Trepbapud W KOJUICKIIUU
TETJI0FOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, Yydesna NTHUI] U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTamM, KOMHATHBIE PACTCHUS MAHHBIX TPYMIM, KOJUICKIIMH >KUBOTHBIX,
OOUTAOIINX B Pa3HBIX Cpenax, repO0apuu U KOJUICKIIMN PACTEHUHN U )KUBOTHBIX,
o0JagaronMx YepTaMu IPUCTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHIMA
KU3HU, TepOapuu U KOJUIEKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
¢dbopM, KOJJICKIIUUA >KUBOTHBIX, YYACTBYIOIIMX B PAa3IUYHBIX OHOTHYECKUX
B3aUMOJICUCTBUSIX.

JlaGopaTopHasi pabdoTa «BbIsSBIICHHE NPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopHasi pabdoTa «BbIsSBIICHHE NPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD».

JlabopaTopHasi padora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU Wu3
Pa3HBIX MECT OOUTAHH.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUUECKHE  XapaKTEePUCTHKW  Tomymisiuu.  [lomymsiust  Kak
Ouostormdeckas cucrema. Pois HEOHOPOIHOCTH cpelibl, (PU3NISCKUX OaphepoB
U OCOOEHHOCTEH OWojIoTMKM BHUIOB B (OPMUPOBAHUM TMPOCTPAHCTBEHHOM
CTpyKTyphl Tomyssiiuid. OCHOBHBIE TIOKA3aTeNd TIOMYJISIIIUU: YHUCICHHOCTD,
IJIOTHOCTh, BO3pAcTHAsl M TOJIOBAs CTPYKTYpa, POKIAAEMOCTh, MIPUPOCT, TEMI
pocTa, CMEPTHOCTH, MUTPAITHSL.



OJKojoruyeckass  CTpykrypa  nomyisiuuv.  OIeHKa  YHMCJIEHHOCTH
nonyiasiuuu. JlnHamuka nonyssinuu U €€ peryianusa. buotnueckuil moTeHIuman
nonyiasiuuu. MojaenupoBaHue IUHAMUKUA —nonyssinuu.  KpuBbele  pocrta
YUCJIICHHOCTU Tonyysiiuu. KpuBble BbDKUBaHMSA. Perynsiiusi 4UCICHHOCTH
MONYJIAUA: posib (PaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
Dkosoruueckue crpareruu BuaoB (- u K-crparerun).

[Tonstue 06 3Konorryeckoi Huiie Buaa. MectooOutanue. MHOromepHas
Mozenb dkonoruueckor Humum Jx.M. XaruumHcoHa. PazMepsl 3KOJIOTHYECKOU
Hui. [ToTeHunanbHast U peaaTu30BaHHAs! HUILIM.

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

3aKOHOMEPHOCTU TOBEJCHUS W MUIpAllMi >KUBOTHBIX. buosiornueckue
WHBA3UH Yy>KEPOJHBIX BUIOB.

JemoHcTpanuu

[Toptper: k. . XaTuynHCOH.

Tabmuubl U cXembl: «IDKOJOTHYECKUE XaAPAKTEPUCTUKU TOIYIISIUNY,
«ITpocTpaHCTBEHHass CTPYKTypa MNOMyJalun», «Bo3pacTHble NHUPaMUJIbI
nonysanun», «CKOpOCTh 3acelieHHs] IOBEPXHOCTHM 3EMIIM  Pa3IMYHbIMU
opraHu3zmMammn», «Mojeinb skosiorndeckor Humu k. M. XaTuuHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnasi padora «[lpucrocoOiieHuss ceMsH pacTeHUH K
PacCeNCHUIO.

Tema 9. IKo10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CoobOmiectBa opraHu3MoB. buoreHo3 u ero crtpykrypa. CBsizm MEXIy
OpraHu3Mam# B OMOIIEHO3E.

Okocuctema kak otkpbitas cucteMa (A. k. Tencnun). OyHKIIMOHATBHBIC
OJIOKM OpraHW3MOB B DKOCHCTEME: IMPOAYIEHTHI, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJIOKH
skocucTeM. [louBbl M Wbl B 3KOcHcTeMax. KpyroBopoT BEHIECTB M MOTOK
SHEPIUU B SKOCHCTEME.

OcHoBHBIE  MOKa3aTelu »HKOCHUCTeMBbl. buomacca W OpOIyKLHS.
DKOJIOTUUECKHE MUPAMU/IBI Uicel, OMOMACChI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotuixu. @aykmyayuu.
HarmnpaBnennbie 3aKkOHOMEpHBIE CMEHBI CO00IIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBI. AHTPONOTE€HHbIE BO3IECUCTBUS Ha
cykneccun. Kmmmakcnoe cooOmiectBo.  buopasznooOpazue ©  TOJHOTA
KPYTrOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoaHbie 3KOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKOCUCmeEMbl Mopel
U 0Kearos. JKocucmemvbl MyHOp, 1eCO8, cmeneti, NyCMblHb.

AHTpOIOTEHHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoiieHo3. Paznuuus
MEK]ly aHTPOINIOTEHHBIMH U IPUPOAHBIMU SKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOodskocucteM. ['oposckas
¢nopa u dayna. Cunantponm3zaius ropojickoil ¢ayHbl. buomornueckoe u
X035TUCTBEHHOE 3HAUYEHNE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMOJICHUCTBUI
OpraHm3MOB B J3KocucTtemax. Poav kackaonoeo s¢hghexma u  6uoos-
0upuxkamopos (Knouesvix 61u008) 8 GyHKyuonuposanuu Ikocucmem. llepenoc
SHEPrUU U BEHIECTB MEXIY CMEXHBIMH HKOCUCTEMaMU. Y CTOWUYHUBOCTD
OpPraHu3MOB, TMOMYJISIIUA M HSKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX H
AHTPOIIOT€HHBIX BO3JICHCTBUM.



Mexanuzmbl  6030eticmeusi  3a2pA3HEHUll  pPA3HLIX  MUNO8  HA
CcyOOpP2aHUZMEHHOM, OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  JIKOJIOSUHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20
8030eticmaus. MeToJ0JIOTHsl MOHUTOPUHTAa €CTECTBEHHBIX M aHTPOIMOTECHHBIX
HKOCHUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuubpr u  cxembl:  «CTpykTypa  OHOLIEHO3a»,  «IKOcHCTEMa
MIUPOKOJIUCTBEHHOTO necay, «JKocucrema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBl  OpPraHU3MOB B 3kocucteme», «KpyroBopot
BelIeCTB B dKkocucteMey», «llemu mnuTanus (macrOuinHas, JIETPUTHAS)Y,
«IKoJoruyecKas nupaMuia uyucenn», « IKoJOoTUYecKas MmupaMujia OMoMacchl»,
«IKojoruyeckas nupamuaa >Heprun», «OO0pazoBanue Oonortay, «llepBuunas
cykueccus», «BoccraHoBieHue jeca mocie moxkapay, «KocHcTeMa 03epay,
«ArporeHos3», «KpyroBopoTr BemecTB M TOTOK JSHEPTUU B arpolEeHO3e»,
«IIpumepsl ypbosKOCHCTEM.

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

IIpakTuyeckas padora «/3ydyeHue u onvcanue ypOOIKOCUCTEMBI.

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

IKeKkypeust «OKCKypcusi B THUNUYHBIA OuoreoneHo3 (B ayOpaBy,
Oepe3HsiK, eTbHUK, HAa CYXOJAO0JIbHBIN HIIM TOMMEHHBIH JIyT, 03€p0, O0JIOTO).

IKCKypeHusi «IDKCKYpPCHUSI B arpodKOCUCTEMY (Ha TOJI€ WU B TEITUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — obmemnanerapras o0osouka 3eMid, Tle CYIIECTBYET 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 cyiiecTBoBaHusi Ouocheprl. OcobernHoctn Ouocheps
KaKk TJ00aIhbHOM »JKOCHCTeMbl. JluHamMHuYeckoe paBHOBecHe B Ouocdepe.
KpyroBopotbl BemiecTB M OHMOT€OXMMHUYECKHE LHUKIBI (YIJIepoaa, a3ora).
PutMugyHOCTS siBIICHHI B Onocdepe.

3oHansHOCTh Ouochepsl. [lonsitue o 6mome. OCHOBHBICE OMOMBI CYIIIU:
TYHJIpa, XBOWHBIE JieCa, CMEIIAHHBIE W IWPOKOJIMCTBEHHBIC Ji€ca, CTEIH,
CaBaHHBI, MMYCTHIHU, TPOTTMYECKHUE JIECa, BHICOKOTOPhS. KitmMat, pacTUTenbHBIMI
Y KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTtypa W (QYHKIMS JKUBBIX CHCTEM, OIEHKA HUX PECypCHOTO
MoTeHITaNa U 6uochepHbIX QYHKITUN.

JdemoHcTpanuu

[Toptpetsi: B. . Bepnanckuid, 3. 3rocc.

Tabmuubr u cxemsr: «I'eochepst 3emany, «KpyroBopot azora B mpupoze»,
«KpyroBopoT yriepoma B mpupoje», «KpyroBopor Kuciopoaa B MPUPOJELH,
«KpyroBopoT BojbI B ipupoie», «OCHOBHBIE OMOMBI cymimy, « KimmMmarnueckue
nosica 3emany, «Tynnapay, «Tatiray, «CMelnIanHbIi JIeCY,
«1InpOKOIMCTBEHHBIN jecy, «Crenby, «CaBaHHa», «ITycTeiHsy,
«Tpornnueckunt necy.

O6opynoBanme: TepOapuM pacTEHUW Pa3HBIX OWOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. HestoBek M OKpyka0mIasi cpeaa

DKOJIOTUUECKHE KPU3UChI M MX MNpUYuHBL. Bo3zaeiicTBue denmoBeka Ha
ouocdepy. 3arpsizHeHHE BO3AYyIIHOM cpenbl. OxpaHa Bo3dyxa. 3arpsi3HEHHE
BoAHOU cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienue mouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune KinMara.

AHTpONOreHHOE BO3JICUCTBUE HAa PACTUTENBbHBIA M IKUBOTHBIM MHUP.
OxpaHa pacTUTENBHOIO U KUBOTHOTO Mupa. OCHOBHbBIE MPHUHIUIBI OXPaHBI
npupoabl. Kpacubie kHuru. Oco0o0 oOxpaHsemble MNPUPOJHBIE TEPPUTOPUH
(OOIIT). boranuueckue caibl ¥ 300JI0TUYECKHUE TTAPKH.

OcCHOBHBIE NPUHIIUIBI YCTOWYMUBOTO PA3BUTHUS YEJIIOBEUECTBA U MPUPO/IBI.
PannonanbHO€  MPUPOJONONB30BAHME W COXpaHEHUE  OHOJIOTHYECKOTO
pazHooOpasus 3emau. OOIMe 3aKOHOMEPHOCTU TJIOOAIBHBIX SKOJOTUUYECKHUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOIO KpHM3UCAa U €ro  BEpOSITHBIC
MIOCJIE/ICTBUS.

Pa3BuTHEe METOIOB MOHUTOPWUHIA pAa3BUTHUSL OIMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHbvle UCCIe008aHUs nepexoda K pecypcocbepecaroujeli U
KOHKYPEHmMOCnocoOHoU  2Hepeemuke.  buonocuueckoe  pasznoobpasue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENbHbIX U008 U IKOCUCHIEM.
OcHosbl  9KOpeabunumayuu  KOocucmem U  cnocobos  O6opvbbL ¢
buonospesicoeHuamu. Pexoncmpykyusi MOpCKUX U HA3eMHBIX IKOCUCTEM.

JleMoHcTpanumn

Tabmuubr w  cxeMbl: «3arpsisHEHHE aTMocdepbl», «3arpsi3HEHUe
ruapochepb», «3arpssHeHue nouBby», «llapaukoBwiii 3ddext», «Ocobdo
OXpaHsieMbI€ MPUPOJIHBIE TEPPUTOPUNY, «KMOACIH YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢Gotorpa@uu OXpaHsIEMbIX pPaCTeHUN M >KMBOTHBIX KpacHoii
KHUTH Poccuiickon denepauuu, Kpacuou KHUTH peruoHa.



INNTIAHUPYEMBIE 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 pE3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHUU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIIONINE: OCO3HAHUE O0YYaOIIMMUCS
POCCUNCKON TPAXKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEEICHUIO, Haluuyue Momugayuu K OOy4EeHHIO
OMOJIOTUH, YerleHanpasieHHoe pa3eumue BHYTPEHHUX YOSKIEHUN TNYHOCTH Ha
OCHOBE KIIOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TpaauUUid pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYaIOIUXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, TPHUCYLUIUMU CUCTEME OMOJIOTHYECKOTO OOpa30BaHUA, Haluuue
npasoCco3HaHUus SKOJOTUYECKON KYyIbTYPbl, 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 LIEHHOCTSIMU, TPUHSITHIMU B
oOIllecTBE MpaBWJIaMU M HOPMAaMH TOBEACHHUS U CIOCOOCTBYIOT IpoIleccam
CaMOIIO3HAaHUs, CAaMOBOCIIMTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
NO3ULINU JTUYHOCTH, MATPUOTHU3MAa U YBAXKEHHUS K 3aKOHY U IPABOMOPAIKY,
YeJIOBEKY TpyJZla W CTapiieMy MOKOJICHHUIO, B3aUMHOTO YBa)KEHUS, OEPEKHOTO
OTHOILLIEHUS K KyJIbTYpPHOMY HACIEIHMI0 W TPAJULHSIM MHOTOHAIMOHAJIBLHOIO
Haposa Poccutickoi denepanuu, Ipupoe U OKPYKAIOIIEH Cpelie.

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,
pacliMpeHre >KU3HEHHOTO ONbITa W OINbITa JESITEJIbHOCTH B IPOIECCE
peanu3aluu OCHOBHBIX HAIMpAaBJICHUN BOCHUTATEIbHOW JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1)rpamaaHncKoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUUA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUICKOTO 00IIECTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TPaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA 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 JCUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C PA3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHU
Y COLMAJIbHBIM TOJI0KEHUEM;



FOTOBHOCTh K COTPYJIHHYECTBY B IIPOILIECCE COBMECTHOTO BBIMTOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENIOBATENbLCKUX 3a/lad, YBaXKUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCHUICKOMN IPaXKIaHCKOMN 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 OTHOILIEHHE K MPUPOJHOMY HACIEIWI0 M MaMITHUKAM
IPUPOJIBI, JOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TPyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOIO 00I11eCTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

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

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3JaHUI0 CEMbHU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIFOUasl CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

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

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

MOHUMAHUE M peau3amus 3J0pPOBOr0 M 0e30MacHOro o0pasza KU3HH
(3mopoBoe TMTaHWE, COOJIOJEHWE TUTHEHWYECKHMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHW W OTAbIXa, pEryispHas Qunyeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUI HWHIUBUAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyallUsAX, YTPOKAIOIMIMX 370POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUEK
(ymoTpeOmneHus ajaKoroJsi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

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



UHTEpEC K pa3IuyHbiM cdepaM MNpodhecCHOHANTBHON AeATEIbHOCTH,
YMEHHE COBEPIIIAaTh OCO3HAHHBIN BBHIOOp Oyayliel mpodeccru U peain30BbIBATh
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U CcaMOOOpa3OBaHHUIO Ha
MPOTSHKEHUU BCE JKU3HU;

7) 3K0JIOTrH4eCKOr0 BOCIIUTAHUSA:

AKOJIOTMYECKHU 11e71ecCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HUCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS SKOJIOTHYECKOW KYJIBTYphI: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYIIKOB M OIEHKA HMX BO3MOXHBIX TOCIECACTBUM IS
OKpYXarolIen Cpepl;

OCO3HaHME TJI00ATBHOTO XapakTepa HKOJOTHUUECKUX MPOoOJeM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUSA W YMCHHUS TIPU PEIICHWH IMPOOJIeM, CBSI3aHHBIX C PaIMOHAIBHBIM
IPUPOAOIIOIB30BaHUEM  (COOMIOJIEHHE TPaBWJI TOBEACHUS B  MPHUPOJE,
HaNpaBJCHHBIX Ha COXPaHCHHE PAaBHOBECHS B AKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HENPUATHE ACHUCTBUN, MNPUHOCAIIMX BpeJ OKpPYKaIOLIEH
IPUPOIAHON CpeJie, YMEHHUE TPOTHO3UPOBATH HEOIArONMpPUATHBIC SKOJIOTUUECKHE
MOCJIECTBUA NMPEANPUHUMAEMbIX JEUCTBUNA U IPEAOTBPAILATh UX;

HaJU4YuE€ Ppa3BUTOrO0 HKOJOTHMYECKOTO  MBIIUICHHS, SKOJOTHYECKON
KYJbTYpBI, OINbITA ACATCIBHOCTA JKOJOTMYECKON HANpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MU B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAITBHOU
MpPaKTUKE, TOTOBHOCTM K YYacTHIO B TMPAKTUYECKOW  JIESITEILHOCTH
AKOJIOTHYECKOM HAIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOMN MPAaKTUKHU, OCHOBAHHOTO Ha JIUAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B IMOJUKYJIHTYPHOM
MUPE;

COBEPIIICHCTBOBAHUE A3BIKOBON M YMTATEIBCKOM KYJIbTYphl KaK CpPEeICTBa
B3aUMOJICHCTBUS MEX Y JIFOJbMH U TTO3HAHUS MUPA;

NMOHUMAaHHE cHeru@uKr OWOJOTMHM KaK HAayKH, OCO3HaHUA e€ POk B
(bopMUPOBAHUN PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUH IICJIOCTHOTO
MIPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI, YETOBEKA U
o0IiecTBa, B MO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH TpoOsieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JIsI COBPEMEHHOU ITUBUIIU3AITIH:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUITMHBI, CO3aHHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYypCHbIE TPOOJIEMBl Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MTPOOIEM
u obecrieyeHHs Tepexoja K YCTOWYMBOMY PAa3BUTHIO, PAIlMOHAITBHOMY
MCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJIOTMYECKUX 3HAHUW B IEIAX
MOBBIMICHUST OOIIEeH KYyJbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM  4YacTH  (YHKIMOHAJIBHOW  TPAMOTHOCTH  OOydYaromuxcs,
dbopMupyemMoit Tpu N3y4eHUN OUOJIOTHH;

MMOHMMAaHUE  CYIIHOCTM  METOAOB  TO3HAHUS, UCIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy9aeMbIe 3HAHUS IS



aHalu3a U OOBICHEHUS SIBICHUMN OKPYXKaromiero Myupa U nNpoucxoJAIux B HEM
HBMCHCHHﬁ, YMCHHUC OCJIaTb 00OCHOBAHHBIC 3aKJIIOUYECHUS HAa OCHOBE HAaY4YHBIX
(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 06p330BaHI/IIO )41
CaMOO6paBOBaHI/II-O, K aKTUBHOMY ITIOJIYYCHHIO HOBBIX 3HAHUH MO OMOJIOTHH B
COOTBCTCTBHUH C XU3HCHHBIMHA HOTp€6HOCTHMI/I.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeameTHble  pe3yiabTaThl  OCBOCHHUSI ~ Yy4eOHOro  MpeameTa
«buonorus» BKIOYAIOT: 3HAYMMBIE I8  (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOydJarommxcst  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHBIE)  OOIIeHAYYHBIC
MOHATHS, OTPAXKAIOIIKE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEeUUuPUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (haKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JpYyrue);  yHHUBEpCalIbHbIE  ydeOHble  JICUCTBUSA
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIE), 00€CIeUNBAIOIINE
dbopmupoBanre (PyHKIIMOHATBHON T'PAaMOTHOCTH M COLIMAIBHON KOMIIETEHIIUU
00y4Jarommxcs; CIOCOOHOCTh  OOYYarOIIUXCS  HCIOJb30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN M COIMATLHOM MPaKTHKE.

B pesynprate wu3ydenuss OWONOTMM Ha YPOBHE CpEIHEro 0OIIero
oOpazoBanusi y oOydaromierocss OyayT cQopMUpOBaHBI TO3HABATEIbHBIC
YHUBEpCAIbHBIC Yy4YeOHBIE JCHCTBUSA, KOMMYHUKATUBHBIC YHHUBEPCAIbHbBIC
yuyeOHbIE JCHCTBUS, PETYISITUBHBIE YHHBEPCAJIbHbIE Yy4eOHbIE JCHCTBUS,
COBMECTHAs JeSTEIbHOCTD.

MeranpeaMeTHbie pe3yiabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsI TIOJDKHBI OTPaXkKaTh:

OBiajeHue  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1)0a30Bble JJOruuecKue AeHCTBUA:

CaMOCTOSTENIbHO  (opMyNIHUpOBaTh H  aKTyaIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIh30BaTh MPU OCBOCHUW 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHMS, Kiaccuduranuu, 000OIIEHUS), PACKPHIBATH
CMBICJI OHMOJIOTMUECKHX TOHSATUH (BBIIEISATh WX XapaKTepHBIC MPU3HAKH,
YCTaHABIMBATh CBSI3U C APYTUMH MOHATUSIMH );

OTIpeNeNATh e NESTeIbHOCTH, 3a/aBas MapaMeTphl U KPUTEPUU HX
JOCTIDKEHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBHOCTH C IOCTaBICHHBIMHU
HETISIMU;

UCIIOJIh30BaTh OMOJIOTUYECKUE TIOHATUSA JUIsl OOBsICHEHUS (DAKTOB W
SIBJICHUH KUBOU IPUPOJIBIL;

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICITYKTUBHBIC, TIO
aHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPHUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,



NPUMCHATh  CXEMHO-MOJICIBHBIC  CPEACTBA  JUI  IPEJICTaBIICHUS
CYIIECTBEHHBIX CBS3CH M OTHOIICHHWH B M3y4aeMbIX OHMOJIOTMYECKHX OOBCKTaX,
a TakkKe IMPOTHUBOPCUYMH PaA3HOTO POJia, BBIABICHHBIX B Pa3IUYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIINUXCS
MaTepHAIbHBIX ¥ HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICATCIBHOCTH, OIICHUBATh COOTBETCTBHC
PE3YNbTATOB LEJISIM, OIICHUBATh PUCKHU MTOCIICICTBHIA JIEATCIbHOCTH;

KOOPJMHUPOBaTh M BBINOJHATH pPa0OTy B YCIOBHSAX peajgbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE TP PEIICHUH KU3HCHHBIX IPOOJICM.

2)0a30BbIe HCCIeI0BaATEIbCKHE AeiiCTBUA:

BJaJeTh  HaBBIKAMH  Y4€OHO-HCCIIENOBATENbCKOW W TPOCKTHOU
JeSTeIbHOCTH, HABBIKAMHM  pa3pelieHus  MpoOjieM, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX
3aJ1a4, MPUMCHCHHIO Pa3IMYHBIX MCTOJOB TIO3HAHUS;

UCIIOJIb30BaTh PAa3IUYHbIC BUJBI JEATEIBHOCTU IO IMOJTYYECHUIO HOBOTO
3HAHMS, €ro HMHTEpIIPETaIlluu, MPeoOpa30BaHUI0 U MPUMEHEHUIO B YYEOHBIX
CUTYaIIMIX, B TOM YHCJIC IIPH CO3JIaHUH YICOHBIX M COIUAIBHBIX IIPOCKTOB;

GbopMHpOBaTh  HAyYHBIM  THI ~ MBIIUICHUSA,  BIaJeTh  HAyYHOU
TEPMHUHOJIOTHEH, KITFOUCBBIMH ITIOHATUSIMH H METOJaMHU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJadydl B 00pa30BaTEIbHOU
JCATEIBHOCTH U KU3HCHHBIX CHTYaIUsX;

BBISIBIISATh TIPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PEIICHHs, HaXOJUTh apryMEHTHI JUIS JIOKa3aTeIbCTBA
CBOHUX YTBEPXKJICHHM, 3a/1aBaTh IapaMeTPhbl K KPUTEPUHU PEIIICHHUS,

aHAJIM3UPOBaTh IIOJYUYCHHBIC B XOJIC¢ PCIICHHS 3aJa4yd pPe3yJIbTaThl,
KPUTUYECKU OIEHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH W3MEHEHUE B
HOBBIX YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH IPUOOPETEHHBIH OIIBIT,

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

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

YMETh MHTCTPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1aCcTeH;

BBIJIBUTATh HOBBIC MJICH, IIPEAJIaraTh OpUTHHAIBHBIC TOAXOAbI U PEIICHMS,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OpHUEHTHPOBAThCSA B PA3IMUHBIX MCTOYHUKAX HHPOpMaruu (TEKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSIPHOM  JUTEparype, OMOJIOTHUYECKHUX
CIIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe),
aHAJIM3UPOBaTh HMH(MOPMALMIO Pa3IWYHBIX BHIAOB MU (OPM IIPEACTABICHHS,
KPUTHUYECKH OIEHUBATH €€ JOCTOBEPHOCTH M HETIPOTHUBOPECUNBOCTH;

(GopMyITUPOBATH 3aMPOCH U IPUMEHSTH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
oTbope OuoJornyeckor uWHQpOpMAIMU, HEOOXOJAMMOM ISl BBIITOJHEHUS
y4eOHBIX 3a/1a4;

MPHOOPETaTh OMBIT HCITOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPINIEHCTBOBATh KYJIbTYPy aAKTHBHOTO  HCIOJB30BAHUS
Pa3IMYHBIX TOUCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY TMpeCTaBICHUS
ouosiorndyeckord wuHGOpMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHpoOpMAIME: TPUMEHATh XUMHYECKUE, (PU3NUECKUE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATYypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

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

OBjaieHUe YHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSMM:

1)o0menmue:

OCYIIECTBJISATh KOMMYHHKAallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBAaTh B JIMAJIOT€ WMJIM JTUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TPEJIaraeMou 3ajjauu, YIUTHIBATh UHTEPECHI U COTJIACOBAHHOCTh
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

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

BJIQJICTh PA3IMYHBIMU 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 3PEHUS C UCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHasA 1eSATEJIbHOCTD:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHIAUBUIYaIbHOM  pabOThl TpU  pEHICHUH OHOJIOTUYECKOW MpOoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS TIPU PEIICHUH YIeOHOMU 3a/1a4u;

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

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUA IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCY)XIAaTh PE3yJIbTaThl
COBMECTHOU paboTHI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJia M KaXKJIOTO yYaCTHHKA KOMAaHIIbI B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HUACH C TO3UIMU HOBH3HHI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TOBEJICHWE B PAa3THMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1)camoopranu3anus:

MCIIOJIh30BaTh OWOJIOTUYECKUE 3HAHUS IS BBISIBICHUS MPOOJIEM M WX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEUCTBHSIX U MOCTYMKAX MO0 OTHOIICHHIO K )KUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEJIbHO  OCYIIECTBJIATh  IMO3HABATEIIBHYIO  JESATEIbHOCTb,
BBISIBIISITh TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJadydl B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIHUSX;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOiemMbl €  Yy4ETOM
UMEIOIIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTECHHI;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpaTh paMKd ~ y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

Jenatb ~ OCO3HaHHBIA  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 3a PEIICHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBAaTh (POPMUPOBAHUIO M MPOSIBICHUIO IIMPOKOU IPYAUIIMHU B
Pa3HBIX 00JIACTSIX 3HAHWM, MOCTOSIHHO MOBBLINIATH CBOM OOpa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B AESATEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIQJCTh HAaBBbIKAMHU [O3HABaTEIbHOM pedJeKkcud KaKk OCO3HAHUS
COBEpUIAEMBIX JAEHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB H
OCHOBaHM, UCIIOJI30BATh MPUEMBI pedIICKCHH ISl OIIEHKUA CUTYalluu, BEIOOpa
BEPHOI'O PEIICHHUS;

YMETh OIIEHHWBATh PUCKA U CBOEBPEMEHHO IMPUHHMATh PEIICHUS MO HX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IPU aHAIM3E PE3yJIbTaTOB
NEeATEIIbHOCTH;

3)npunsTue cedsi M APyrux:

NpUHUMATh Ce0sl, MOHUMAasl CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IPU aHAIM3E PE3yJIbTaTOB
NEATEIIbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYTUX HA OMIMOKY;

pPa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIMU JPYTOro YeIoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ylbTaThl OCBOEHHUS COJEpKaHUS y4eOHOro mpeaMera
«buosnorus» Ha YyriayoJEHHOM YypOBHE OpPHEHTHUPOBAHbI Ha OOECIICUCHUE
npopuiabHOrO 00yueHHus oOywarommuxcss Ouosornr. OHM  BKJIIOYAIOT:
crienuduyeckue Iyl OMOJIOTUY HayYHbIC 3HAHMS, YMEHUS U CIIOCOOBI ACHCTBUIMA
0 OCBOCHHIO, WHTEpPOpETallMd W MNPeoOpa3OBaHUIO  3HAHUM, BUJIBI
JEATEIbHOCTU 110 TIOJIYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX, a TaKXKe B pEAIbHBIX JKU3HEHHBIX CcHUTyarusx. lIpeameTrHbie
pe3yabTaThl MPEACTABIICHBI IO TOJaM U3yUCHHUS.

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Y4eOHOTO mpenmera «buojorus» B
10 knacce nOJXHBI OTPAKATE:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (GOPMUPOBAHUU €CTECTBEHHO-HAYUYHOU KApTUHBI MUpPA, B
MO3HAHUM 3aKOHOB TMPUPOABI U PEUIEHUH MpoO0JIeM  pallOHAIBLHOIO
IPUPOAOIONB30BAHUSA, O BKJIAJE POCCUUCKUX M 3apyOekHBIX YUEHBIX B
pa3BUTHE OUOJIOTHUY;

BJIQJICHUE CHUCTEMON OHMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAralIyue OUOJIOTUYECKUE TEPMHHbI M TIOHATHS (JKU3Hb, KIETKa,



OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJIOTHUECKUE TEOPHUH
(kmerouynast teopuss T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHas
Teopus HacienctBeHHoctd T. Moprana), yuenus (H. Y. BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKJICHUS  KYJIbTYPHBIX  PAcTEHUM), 3aKOHBI
(emMHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTIEHUS, YUCTOThI FaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTMYECKUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

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

yYMEHUE BBIJICISTH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHUCIE
OakTepuii, TpuOOB, pacTeHHUH, KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OpPraHOB H
CUCTEM  OpraHOB  pAaCTeHUH,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3BHENIEATEIbHOCTH, MPOTEKAIONUX B OpraHU3Max pAaCcTEHUMU, >KUBOTHBIX U
YeJIoBeKa, OMOJIOTMUECKMX TMPOILIecCOB: OOMEHa BelecTB (MeTaboau3M),
IpEeBpAIllCHUs PHEPTUHU, OpPOKEHHUs, aBTOTPOGHOTO U TEeTepOTPOGHOTO THUIIOB
nuTaHus, (OTOCHMHTE3a M XEMOCHMHTE3a, MHTO3a, MeH03a, TramMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHU,
WHIVNBUYaIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTAaHABIIMBATh B3aUMOCBS3M MEXKIY OPraHOMJAAMH KIETKU U UX
GYHKIUSAMH, CTPOSHHUEM KIIETOK pPa3HBIX TKaHEHW W UX (DYHKIUSAMH, MEXKIY
opraHaMd M CHCTEMaMH OpPTaHOB Yy PAaCTCHM, >KUBOTHBIX M 4YEJIOBEKAa U UX
GYHKIUAMH, MEXIY CHUCTEMaMU OpPraHOB M MX (DYHKIIUSIMHU, MEXIY dTarnaMu
oOMeHa BENIeCTB, JTamamMd KIETOYHOTO IHMKJIA ¢ SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanaMu dMOPUOHAIBHOTO PA3BUTHS, TEHOTHUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeapl OOUTAHMUS;

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

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHUECKYIO
TEPMUHOJIOTUIO M CHUMBOJIMKY [UJIi JOKa3aTeIbCTBAa POJICTBA OPTaHU3MOB
Pa3HBIX CHCTEMATHUYECKUX TPYIIIL;

YyMEHUE pemarh OWOJIOTMYECKHE 3aJaud, BBISBISATH MPUYUHHO-
CJICICTBCHHBIC CBSI3M MEXKIY UCCIETYEeMbIMU OHMOJIOTHYECKUMHU MPOIECCAMU |
SBJICHUSIMHU, JIe7IaTh BBIBOJBI M TPOTHO3BI HAa OCHOBAHWU TMOJIYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBIMOIHATH JA0OPATOPHBIE U MPaKTHUUECKHe paboThl, COOMI0AATh
npaBuia npu pabore ¢ ydeOHBIM U Ta00paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, MPOBEPITh HMX OSKCIEPUMEHTAIHLHBIMU
cpenctBamu, (popmMynupys 1ellb MCCIECNOBAaHUS, aHATU3UPOBATH IMOTYyYEHHBIC
pe3yNbTaThl U JENIaTh BHIBOIHI,

YMEHHUE Y4aCTBOBATh B Y4EOHO-HCCIIEOBATEIBCKOM paboTe Mo OMOIoTHH,
AKOJIOTUU ¥ MEIUIIMHE, TPOBOMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
MyOJMYHO  TMPEACTAaBIATh TOJYYCHHBIC PE3yJbTaThl Ha  YUYCHUYECKUX
KOH(EpEeHIIUSAX;

YMEHHUE OIICHUBATh ATUYECKHE ACTIEKThl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OWoOJIOTMM W MEIWIUHBI  (KJIOHUPOBAHHWE, HMCKYCCTBEHHOE



OIIOZI0TBOPEHHE, HAMIPABIEHHOE U3MEHEHNE T€HOMAa U CO3/IaHU€ TPAHCTEHHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BbIOOp Oyayiel npodeccuoHaaIbHOM
JesTeIbHOCTH B O0JacTH  OWMOJIOTMH,  MEIUIMHBI, OHMOTEXHOJOTHUH,
BETEPUHAPHUH, CEITBCKOrO XO035SUCTBA, MUIIEBON MPOMBIILIEHHOCTH, YIIIyOJIsATh
MO3HABATENIbHBII ~ HMHTEpPEC, HaNpaBJIECHHBIN Ha  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOIIEH MpodecCuu U MPOI0IKEHHE OUOIOrHYecKoro oO0pa3oBaHUs
B OpraHU3alMsIX CPeAHET0 MPO(HECCHOHATBFHOTO U BBICIIETO 00pa30BaHUS.

[IpeameTHbIe pe3ysbTaThl OCBOEHUSA y4yeOHOro mpenmera «buonorus» B
11 knacce NOJXKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHMI O MECT€ M pOJIM OUOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYyUHOMH
KapTUHBI MHpA, B MO3HAHWM 3aKOHOB TPHUPOJABI U PEIICHUU HKOJIOTUYECKUX
npo0jieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PalMOHAIBHOTO
IPUPOAOIONL30BaHUA, U B (GOPMHUPOBAHUU I[EHHOCTHOTO OTHOIICHUS K
npupoe, 00IIEeCTBY, YETOBEKY, O BKIIAJE POCCUICKUX U 3apYyOCKHBIX YUEHBIX -
OMOJIOTOB B pa3BUTHE OUOJIOTHHY;

yMEHHUE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET
ompeseieH!s] U MOHUMaHUE CYIIHOCTH OCHOBOIOJATAIONINX OHUOJOTHYECKUX
TEPMUHOB U TIOHATHM (B, dKOcHUcTeMa, Ouocdepa), OMOIOTUYECKHE TEOPUHU
(aBomonionHas teopus Y. JlapBuHa, CHHTETHYECKas TEOpHUSA DBOJIOLUN),
yuenust (A. H. CeeproBa — 0 MyTsAX W HampapieHUsX sBoitonuu, B.M.
Bepuasnckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecHs Jx. Xapau
u B. BaiinGepra, 3apossimeBoro cxoactsa K. M. bapa), npasuna (MuHuMyMa
1O. JIubuxa, »KOIOTrHYECKON MUPaMUJIbl SHEPTUH), TUTIOTE3bI (THUIOTE3a «MUPA
PHK» V. I'mnGepTa);

yMEHUE BIAJeTh OCHOBHBIMU  METOJAaMH  HAyYHOTO  IIO3HAHMS,
UCTIOJIb3yeMbIMU B OWOJIOTMYECKUX HCCIIEIOBAHUSIX JKUBBIX OOBEKTOB U
AKOCUCTEeM (OmHCcaHue, U3MEpeHue, HaOIIo/IeHHe, HKCIIEPUMEHT), CIocoOamu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHUI B MPUPO/IE;

YMEHHUE BBIICTSATh CYIIECTBEHHBIC NPHU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIICTO
€CTECTBEHHOTO otoopa, AJUTONIATPUUYECKOTO u CUMIIATPUYECKOTO
BUI000pPa30BaHUs, BIWSHUS JBWKYIIUX CHJI OBOJIIOIMUM Ha TEHO(OH[
MOMYJISIIIAN, TPUCTIOCOOJICHHOCTH OPTraHru3MOB K cpejie OOMTaHusl, YepeI0BaHUS
HalpaBJICHUN HBOJIIOIUU, KPYyroBOpPOTa BEIIECTB M TOTOKA DHEPIHH B
AKOCHUCTEMAX;

YMEHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY MPOIIECCAMH HBOJIOIUH,
JBYDKYIIUMH CUJIAMU aHTPOTIOTE€HE3a, KOMIIOHEHTAMU Pa3JIMYHBIX YKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTEIBHBIE TPU3HAKKU  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K Cpejie OOMTaHMsI, aOMOTHYCCKUX U OMOTHYSCKHUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHWOJIOTHYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIMKY [l JOKa3aTeIhCTBA POJICTBA OPTraHU3MOB
Pa3HBIX CHUCTEMATHYECKUX TPYMIM, B3aUMOCBSI3M OPraHU3MOB U  CPEJbl
oOWTaHWs, €IWHCTBA YEJOBEYECKUX paC, HEOOXOJUMOCTH COXPaHCHUS
MHOT000pa3usi BUJIOB M SKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOILI U
YEJIOBEUECTBA;



YMEHHE pemaTh OHOJOTHYECKHE 3aladyd, BBIABIATH MPHYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY HCCIICAYEMBIMH OMOJOTHYECKHUMH TPOIecCaMH U
SBIICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3BI Ha OCHOBAaHUM IOJIYYCHHBIX
pE3yIbTaTOB;

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

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIHLHBIMU
cpencTBamMu, (GopMyHpys Ieldb HCCICIOBAaHUS, aHAJIM3UPOBATH TOTYYCHHBIC
PE3yNbTaThI U JACNaTh BBIBOIBL;

YMEHHE Y4acTBOBATh B Y4EOHO-MCCIIEIOBATEIBCKOM paboTe 1Mo OMOJIOTHH,
AKOJIOTHH ¥ MEIUITMHE, TPOBOAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
NyOIMYHO  TPEACTaBIATh  IOMYYCHHBIE PE3YJNbTaThl Ha  YYEHUYECKHX
KOH(DEpEeHITUsX;

yMEHHUE OIICHUBATh THUIMOTE3bl M TEOPUU O MPOUCXOXKICHUU >KU3HH,
YeJoBeKa M YEeJOBEUECKHMX pac, O NPUYMHAX, TOCJIEACTBUSX M CIOCO0ax
IpeIoTBpalIeHHs TT100aIbHBIX U3MEHEHUH B Orocdepe;

yYMEHHUE OCYIIECTBIISITH OCO3HAHHBIN BHIOOp Oyyiiel mpodeccruoHanbHOM
JeSTEIbHOCTY B OOJAacTH OWOJIOTHH, OKOJOTHHU, MPUPOJIONOIL30BaHUS,
MEUIUHBI, OUOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITLCKOTO XO35ICTBA,
NUIIEBOM  MPOMBINUICHHOCTH,  YIIyOJdsTh  MO3HABaTEIbHBIM  WHTEpEC,
HaINpaBJICHHBI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIONICH mpodeccun u
IPOJOJDKEHUE OMOJIOTMYECKOro O00pa3oBaHUsS B OPraHM3alUsAX CPEIHEro
poeccuoHaIbHOTO u BBICIIIETO oOpa3zoBaHuUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HauMenoBanue KoaunuecTBO 4acos
Ne JuaeKkTpoHHbIe (HU(POBHIE)
pa3iesioB U TeM
n/m Bcero IpakTnyeckune padoThl oOpa3oBaTelIbHbIE PeCcypChbl
NMPOrpamMMbl
1 buonorusa xak Hayka 1 0
JKuBrle cucTeMbl U UX
2 2 0
H3y4yeHue
3 Buonorus xinerku 2 05
XuMuueckas
4 10 1
OpraHu3alus KJICTKU
Ctpoenue u GyHKIINH
5 8 2
KJIETKHU
OOMEeH BeIEeCTB U
6 MIpEBpaIICHUE SHEPTUU 9 1
B KJIETKE
Hacnencrsennas
7 uHbOpMaNHs U 9 0.5
peanuzanus e€ B KIETKe
JKM3HEeHHBIN [TUKIT
8 6 1
KJIETKHA
CrtpoeHue u QyHKIINH
9 17 15
OpraHU3MOB
10 PasMmuoxenue u 8 15




pa3BHUTHE OPTAHU3MOB
['eneruka — Hayka o
11 HACJICJICTBEHHOCTH U 5 05
W3MEHUYUBOCTH
OpPTraHHU3MOB
2| o 10 1
13 3aKOHOMEPHOCTH 5 1
HW3MEHUYUBOCTH
14 I'enerunka ueoBeka 3 05
15 Cenekiusi opraHU3MOB 1
BbuoTtexHonorus u
16 CUHTETHYECKAS 4 0
Omoorus
17 PesepBHoOe Bpems 1 0
OBILEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KITACC

Ne
n/
n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JuiekTpoHHbIE (UG POBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

3apoKJeHUE U pa3BUTHE
IBOJTFOIIMOHHBIX
MPEJCTaBICHUH B
Ouosoruu

MukposBoitonus u eé
pe3yJIbTaThI

14

MaxkpoaBoitonus u eé
pe3yJIbTaThl

[TpoucxoxaeHue u
pa3BUTHE )KU3HH HA
3emiie

15

1.5

IIpoucxoxnenue
YeJI0BEKa —
aHTPOIIOrCHE3

10

DKoJorus — Hayka o
B3aMMOOTHOLICHUSX
OpPraHU3MOB U
HaJ0praHU3MEHHBIX
CHCTEM C OKpYKarolen
cpenoit

0.5

Opranusmsl 1 cpesa

1.5




YACOB I10 ITPOTPAMME

oOurauus
OKO0JI0rus BUIOB U
8 B 9 0.5
TOTTYJISITIAIA
DKOJIOTHS COOOIIECTB.
9 DKOJIOTHYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas 5 0
3KOCHUCTEMA
11 YemoBek u 6 0
OKpYXKaroIas cpesa
12 PeszepBHoe Bpemst 8 0
OBILIEE KOJIMYECTBO
102 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE

Ne ni/m Tema ypoka
KoumnuecTBo yacos pecypcbl

IpakTuyeckue

Bcero
padoThI

Buosorus kak KOMIUIEKCHAsI
HayKa U KaK 4acTh 1
COBPEMEHHOTO 00IIecTBa

JKuBble cucTeMBl M NX CBOMCTBA 1

YpoBHEBas opraHu3anus ;KHUBbIX
CHUCTEM

Hcropust OTKpBITUS U U3YYEHUS
kyieTku. Kierounas teopust

Meronasl MOJIEKYIIIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTnueckas padota
«M3yueHne MeTo10B KJIETOYHOU
Ouomnorun (xpomarorpadus,
anekTpodopes,
muddepeHIansHoe
uentpudyruposanwue, [TLP)»

XUMHYECKUH COCTAB KJIIETKU

MuHnepalibHbIE BEIIECTBA 1




KJICTKHU, UX Ouosoruueckas POJb

Oprannyeckre BenecTna
KJIETKH — OEJIKH.
JlaGopaTtopHnast pabora
«O06Hapyx)eHHe OEITKOB ¢
MOMOIIIbIO Ka4ECTBEHHBIX
peaKkuuii»

0.5

CoiicTBa, KI1accUpUKAIHS U
byHKIIMMU OEIKOB

10

OpFaHI/IquKHe BCIICCTBA
KJICTKHU — YIJICBOAbI

11

OpFaHI/I‘{CCKHe BCIICCTBA
KJIICTKHU — JIMIIMBI

12

Hyxneunossie kucnotsl. JJHK u
PHK. JIaboparopHas paboTta
«MccnenoBanne HyKJIEMHOBBIX
KHCJIOT, BBIJIEJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.

Hpyrue nykineo3uarpudochaTst
(HT®D)

14

Cexsenuposanue JIHK.
MeTto/1bl FTEHOMUKH,
TPAHCKPUIITOMHUKH, IPOTEOMUKHU

15

Meroasl CTpYKTYpHOM
O6uosorun




16

TuIel KIEeTOK.
[IpokapuoTrueckas KieTka

17

CrpoeHnue 3yKapuoTHYECKON
kierku. [IpakTuueckas padora
«3y4eHune CBOMCTB KJIETOYHOU
MeMOpaHbD»

0.5

18

IToBepXHOCTHBIN anmnapar
KJIETKH

19

OxHOMEMOpaHHBIC OPTaHOMIBI
kieTku. [IpakTudeckas pabora
«3yueHne NBUKEHUS
LIUATOIUIa3Mbl B PACTUTEIbHBIX
KJIETKaX»

0.5

20

IToimyaBTOHOMHBIE OPTaHOUIbI
KJICTKH: MUTOXOHPHUH,
ractuel. JlabopaTopHas
pabora «MccnenoBanue
TUTa3MOJIN32a U JIETUIa3MOJTN3a B
PACTUTENBHBIX KIETKAX»

0.5

21

HememOpannbie opraHou bl
KJIETKHU

22

CrtpoeHue u QyHKIMH 11pa

23

CpaBHuTenbHas
XapaKTepUCTHKA KJIETOK
sykapHoT. JlabopaTopHas
pabota «3yyeHue ctpoeHus

0.5




KJIETOK Pa3IMYHBIX
OpPTaHU3MOBY

24

ACCUMUIISITIVS ¥ TUCCUMPIISLINS
— JIB€ CTOPOHBI METa0OIU3MA.
Tunsr 0OMeHa BEIIeCTB.
JlaGopaTtopHnast pabota
«3yueHne KaTaTuTUYECKOU
aKTUBHOCTH (pepMEHTOB (Ha
npuMepe aMHIasbl WK
KaTaiasbl)»

25

depMeHTATUBHBIN XapakTep
peaKIuii KJIETOYHOTO
MeTrabonu3ma. JlaboparopHas
pabota «3yuenue
(hepMEeHTaTUBHOTO
pacIierieHus! IepoKCHaa
BOJIOPOJIa B PACTUTEIHHBIX U
JKUBOTHBIX KJIETKAX))

0.5

26

benku-akTuBaTopsl U Oenku-
MHTHOUTOPBI

27

ABTOTpO(DHBIN THIT 0OMEHa
BEILIECTB

28

dorocunTes

29

XemocuHnres. JlaboparopHas
pabota «CpaBHEHHE MTPOIIECCOB
(doTocHHTE3a U XEMOCHHTE3a»

0.5




AHa’poOHBIC OpraHU3MbL. Bus
Oposxenus. JlabopaTopHas

30
pabota «CpaBHEHHE IPOLIECCOB
OpO’KEHMSI U ABIXaHHS»

31 AdpoOHBIE OPraHU3MBL. JTarbl
HHEPTeTHYECKOro oOMeHa
OHeprus MEMOpPaHHOTO

39 rpagueHTa npotoHoB. CUHTE3
AT®: pabora nporonHoit AT®-
CHHTa3bI

33 Peakuuu MaTpuuHOro cUHTE3a

34 TpaHCcKpUIILUS — MaTPUYHBIHI
cunte3 PHK

35 Tpancismus u e€ 3rarnbl
KoaupoBanue aMUHOKHCIIOT.

36 Poub pubGocom B OGrocuHTE3€
Oenka

37 Opranu3anus reHoma y
MPOKApUOT U YKapUOT

38 MosnekysipHble MEXaHU3MBbI
IKCIPECCHH TEHOB Y DYKapHOT
Bupycsl — BHEKJIETOUHbIE
(OopMBI )KU3HU U OOJTUTaTHBIE

39 napas3utsl. [IpakTnueckas 0.5

pabota «Co3manue MOJeIH
BHpYCa»




BupycHsie 3a60neBanus

40
YeJIOBEKa, )KUBOTHBIX, PACTCHHIA

41 Hanotexnonoruu B 6uonoruu u
MEIHUIIIHE

42 JKu3HEeHHBIN UK KIETKH

43 Martpuunsiii cuates JJHK
Xpomocomsl. JIaboparopHas

44 pabora «3yueHnue XxpoMocom 0.5
Ha TOTOBBIX MUKPOTIpEIapaTax»

45 JleneHnue KJIETKM — MHTO3
Tuns! knetok. Kapuokunes u
nuTokuHes. JlabopartopHas

46 pabora «HabOmroneHue MuTo3a B 0.5
KJIETKaX KOHYMKA KOPEIIKa JIyKa '
(Ha TOTOBBIX
MUKpoOIIpenaparax)»

47 Perymsmus ;ku3HEHHOTO ITUKIIA
KJIIETOK

48 OpranusMm Kak eIMHOE LIETI0e
Txanu pacrenuii. JlJabopatopHas

49 pabora «M3yuyeHue TkaHel 0.5
pacTeHun»
TkaH! )KHBOTHBIX U YeJIOBEKA.

50 JlaboparopHas paboTa 0.5

«3yueHne TKaHen KUBOTHBIX»




Opransel. CucTeMbl OPraHoB.
JlaGopaTtopHnast pabota

51 0.5
«V3y4yeHue opraHoB I[BETKOBOTO
pacTeHus»

52 Ornopa Tena opranu3mMoB

53 JIBr>KeHHEe OpraHu3MOB

54 [lutanue opraHu3MoB
IInTaHne MO3BOHOYHBIX

55 JKUBOTHBIX. [InmmeBapurenpHas
cucTeMa yesoBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

58 TpaHcnopr BeecTs y
OpPTraHU3MOB
KpoBeHocHas cucrema

59 MIO3BOHOYHBIX JKUBOTHBIX U
YeJIoBeKa

60 Briienenne y opranuzMoB

61 3amuTa y OpraHu3MOoB

62 HMMMmyHHas cucTema 4yenoBeka

63 PaznpaxuMocCTh U perynsnus y
OpPTraHU3MOB

64 I'ymopasibHast perynsnus u

SHAOKpPHWHHAA CUCTEMA




JKHUBOTHBIX U YCJIIOBCKA

65

@DopMBbl pa3MHOKEHUS
OpraHU3MOB

66

ITonoBsoe Pa3MHOXKCHUE

67

Meiios

68

["ameTorenes. OOpa3zoBanue u
pa3BUTHE IMOJIOBBIX KIIETOK.
JlaGopaTtopHnast pabota
«M3y4eHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

69

NunuBuyanbHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3

70

3akajKa OpraHOB U TKaHEH U3
3apOJAbIIICBBIX JIMCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlaGoparopHas paboTa
«BpIsIBIICHNE TIPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MIO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PasMHOXkeHue u pa3BuTHe
pactenuii. JlabopaTopHas
pabora «CTpoeHHe OpTaHOB
Pa3MHOKEHUS BBICIITHX
pacTeHuin»

0.5

73

Uctopus craHoBIEHUS 1




Pa3BUTHA T’CHCTUKU KaK HAYKHU

74

OCHOBHBIC TIOHSITUSI U CUMBOJIBI
reretuku. Jlabopatopuas
pabota «JIpo3oduiia kak 00bEKT
T'CHCTUYCCKUX PICCJICIIOBaHI/IfI))

0.5

75

3aKOHOMEPHOCTH Haclle0BaHUs
NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuaeckas
pabora "U3yueHue pe3ysnbTaToB
MOHOTHOPHUIHOTO CKpPEIINBAHUS
y npo3oduisr”

0.5

76

[MuTonoruyeckrue OCHOBBI
MOHOTHOPHUAHOTO CKPEIIUBAHUS

77

AHanu3upymrouiee CKpeluBaHue.
Henosnnoe nomMmuanpoBanue

78

JlurubpuiHoe CKperuBaHue.
[TpakTryeckas pabora
«3y4yeHue pe3ynpTaToB
JUTHOPUIHOTO CKPELIUBAHUS Y
O30 UITBI»

0.5

79

L[I/ITOHOFI/I‘-ICCKI/IG OCHOBBEI
I[I/IFI/I6pI/II[HOFO CKpCUIMBaHUSA

80

CHCHHCHHOG HacJaCcJo0BaHUC
IMPU3HAKOB

81

XpOMOCOMHasI TEOPUS
HaCJIEICTBEHHOCTHU




82

I'eneTuka nona

83

I'eHOTHI KaK ILIEIOCTHASA
CHUCTEMA

84

['eneTnueckuii KOHTPOJb
pa3BUTHUS PACTEHUH, )KUBOTHBIX
U YeJIoBeKa

85

HN3MeHYnBOCTh IIPHU3HAKOB.
Buabsl 13BMEHUYHNBOCTHU

86

MoaudukarmonHas
W3MEHYUBOCTH

87

Bapuauuonsslii psia u
BapHallMOHHAs KpUBasl.
JlaGopaTtopHnast pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITHOHHOM
U3MeHYnBOCTH. [locTpoeHue
BapHallIOHHOTO psJa U
BApUALIMOHHON KPUBOM»

0.5

88

I'eHoTUnMUECKas
M3MEHUYNBOCTh. KOMOMHATHBHAS
HN3MCHYHNBOCTD

89

MyTanoHHast U3MEHYHBOCTb.
[TpakTuyeckas padora
«MyTtanuu y 1po3oduiisl (Ha
TFOTOBBIX MUKpOIIpenapaTax)»

0.5




90

3aKOHOMEPHOCTH
MYTaLMOHHOT'O IIpOIecca.
OnuUreHeTHKa 1 SMUTreHOMHKA

91

I'eneTnka yemoBeka.
[TpakTuyeckas padora
«CocTaBlIicHHE U aHAIIN3
POAOCIIOBHOM

0.5

92

MeToapl MEAUITMHCKO
T€HETUKU

93

3HaueHne MeIUIIHHCKOMI
TE€HETUKH B MPEIOTBPAILICHUH U
JIEYEHU U T'€HETHYECKUX
3a00JIeBaHUM YEIOBEKa

94

OCHOBHBIE IOHATHUS CEJNEKIIUH.
JlaGopaTtopHnast pabota
«M3yueHne copToB KyJIbTYPHbIX
pacTeHni U MOPOJ JOMAITHUX
KUBOTHBIX)

0.5

95

MeToibl CENeKIIMOHHON
pabortsl. JlaboparopHas pabota
«3yueHne MeTo0B CENEKIUn
pacTeHun»

0.5

96

JlocTrKeHus CeNeKINn
pacTeHUH U KUBOTHBIX.
[TpakTnueckas padota

«IIpuBuBKa pacTeHUI»




97

CoxpaHeHnue, U3y4eHue u
UCTIOJIb30BaHUE TEHETUYECKUX

pecypcoB

98

buorexHonorus kak Hayka u
0Tpaciib IPOU3BOJICTBA.
[TpakTuyeckas padora
«3yueHue 0ObEKTOB
OMOTEXHOIOTHI

0.5

99

OcHoBHbIE HaNpaBICHUS
CUHTETUYECKON OMOJIOruu

100

XpOMOCOMHAsI U TeHHAas
WHXXEHEPUS

101

MeauiuHcKre OMOTEXHOIOI U

102

PesepsHblii ypok. [IoBTopenue,
0000111eHHEe, CUCTEMATH3AIIAS
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13.5




11 KITACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

DJIeKTpOHHbIe N pPoBbIe 00pa3oBaTelIbHbIE
pecypchl

Bcero

IpakTuyeckue
padoThI

OBoJIIOLIMOHHAs Teopus Y.
JlapBuHa

JBH>KyIlIHE CHIIBI 3BOJIIOLUH
Bu0B 1o Y. JlapBuny

Bbopr0a 3a cymecTBoBaHme,
€CTECTBEHHBIN U
HCKYCCTBEHHbIN 0TOOp

dopMHpoOBaHHE
CHHTETUYECKON TEOpUHn
HBOJIIOLIAN

ransl 3BOJIFOIIMOHHOTO
mpolriecca: MUKPOIBOJIOIHS 1
MaKpOdIBOJTIOIUS

HOHYJ'IHI_[I/IH — DJICMCHTApHasn
CAWHUIIA 3BOJIFTOITNHN

3aKOH F€HETHUUYECKOTO
paBHoBecus Jx. Xapau, B.
Baiin6epra. JlabopatopHas
pabota «BrisiBeHHe

0.5




U3MEHYUBOCTH y 0CO0€eH
OJTHOTO BUa»

DneMeHTapHbIE (GaKTOPHI
HBOJIIOIUH

Dddekt ocHoBaremns. Idhdekt
OYTBUIOYHOTO TOPJIBIIIKA

10

Murpauuu. M3onsumun
MOMYJISIINIA: reorpaduueckas,
ouosornyeckas

11

EcrecTBenHnbIit oTO0p —
HaANPAaBIAOMUN (HaKTop
3BOJIIOLIMU

12

[TonoBoit oT6Op

13

[Tpucnoco01eHHOCTh
OpPTraHU3MOB KaK pe3yJabTaT
MHUKPOIBOJTIOIUH.
JlaGopaTtopHast pabota
«3yuenue apomopdo30B u
WM0AJANTAlUN y pACTEHUHN U
YKUBOTHBIX)

0.5

14

[Tpumeps! npucnocobaeHuil y
OpPTaHU3MOB:
Mophoornueckue,
dbusnonornuecKue,
OMOXUMHUYECKUE,
MOBEJACHYECKHE.

0.5




JlaGopaTtopHnast pabora
«[Ipucnocobnenus
OpPraHU3MOB H UX
OTHOCHUTEJIbHAS
1eNIeco00pPa3HOCThY

15

Bun, ero xpurepuu u
cTpyKTypa. JJabopaTopHast
pabota «CpaBHEHHE BUOB 110
MOP(OJIOTrHUECKOMY
KPUTEPHUIO»

0.5

16

Crpykrypa Buza

17

Bunoo6pa3oBanne kak
pe3ysbTaT MUKPOIBOJIOIMN

18

CBs13b MUKPO3BOIIOLUH U
AMUIEMUOJIOTUH

19

MakposBosntonus.
ITaneoHTOIOrNYECKHE METOBI
W3Y4YEHUS HBOJIFOLIUN

20

buoreorpaduyeckue MeTob!
M3Y4YEHUS HBOJIIOLIUN

21

DOMOpHOIOTHYECKHE U
CPaBHHUTEIBHO-
MOP(HOIOTHYECKUE METOIBI
W3YYEHUS IBOTIOIHH

22

MonekynspHO-TeHETUYECKUE,
OMOXMMHYECKHE U




MAaTEMAaTHYICCKUEC MCTOAbI
HU3YUCHUA 3BOJIONA

OO01re 3aKOHOMEPHOCTH

23
IBOITIOIIUU
AnanTuBHas paguaiys.

24 HepaBHOMEpHOCTH TEMIIOB
HBOJTIOLIAU
Hayunbie runoresbl

25 MIPOUCXOXKACHUS KU3HU Ha
3emuie

26 JloHayuHbIe IpeACTaBIEHUS O
3apOKICHUH KU3HU

97 OCHOBHBIE ATaIbI
HEOPraHMYECKOI 3BOJIOIUU

28 ['uroTe3bl 3apOKACHUS )KU3HA
HcTopus 3eMian 1 METOIbI €€
uzyuenus. JlaboparopHas

abora «M3ydyenue u

29 P 7 0.5
OITMCAHNE UCKOTIACMBIX
OCTaTKOB JIPEBHHX
OpPTaHU3MOBY

30 Hauanbnsbie sTansl
OPraHUYEeCKON SBOJIOIUU

31 OBOIIOLUS DYKAPUOT
OCHOBHBIE 2TaIlbl BOJTIOIUU

32 0.5

pPaCcTUTCIILHOTO MUpA.




[TpakTuyeckas padora
«M3ydyenune ocobeHHOCTEH
CTPOCHUSI PACTEHHUI Pa3HBIX
OT/ICJIOBY»

OCHOBHBIC 3TaIIbI 9BOJIIOIIUH

33
KHUBOTHOT'O MHpa
DBOJIIOIUS KUBOTHBIX.
[TpakTnueckas padota

34 «M3ydyenne ocobeHHOCTEM 05
CTPOCHUS TIO3BOHOYHBIX
YKUBOTHBIX)

35 PasBuTHe xxu3Hu Ha 3emiie 1o
spaM | Nepruoam
MaccoBble BBIMUPAHUS —

36 HKOJIOTHYECKUE KPUZHCHI
TPOIILIIOTO

37 CoBpeMeHHbIN FKOJIOTUYECKUN
KPHU3HC, €T0 0COOCHHOCTH

38 CoBpeMeHHas cuctema
OpPTraHUYECKOTo MPOILIOTo

39 OCHOBHBIE CHCTEMaTHYECKHE
TPYIIbI OPTaHU3MOB

40 AHTpOIIOJIOTHS — HayKa O
YeJloBeKe

a1 Pa3Butne npeacrasinenuit o

IMPOUCXOKACHUHN YCTTIOBCKA




42

Mecro 4enoBeka B CUCTEME
OpraHUYEeCKOro MUpA.
JlaGopaTopHnas pabota
«M3ydenne ocobeHHOCTEH
CTPOCHUS CKeJIeTa YeJIOBEKa,
CBSI3aHHBIX C
MPSIMOXOKIICHHEM)

0.5

43

JBrKy1ye cuiibl
aHTpOIIOreHE3a

44

CooTHoIlIEHHE
OMOJIOTHYECKUX U
COLIMATILHBIX (hPaKTOPOB B
AHTPOIIOTeHE3e

45

OCHOBHBIE CTaaUN
aHTPOIIOreHe3a

46

[TasmeoreneTuka u
[MaJeOr€HOMUKA

47

OBOJIOIUS COBPEMEHHOTO
9eJoBeKa

48

YenoBeueckue pachl.
[TpakTrueckas pabota
((I/I?;y‘-ICHI/Ie 9KOJIOTHYCCKUX
ajanTanui 4YeJIOBEKa)

0.5

49

MexIucIUIINHAPHBIE
METO/Ibl aHTPOIIOJIOTUHU

50

3ap0>1<z[eH1/1e " pa3sBUTHUC




9KOJOT'MHU

o1

MeTo1b1 SKOIOTHH.
JlaGopaTtopHnast pabora
«M3yyenue MeTo10B
IKOJIOTMUECKUX
HCCIICIOBAHUID)

0.5

52

3HaYeHNE YKOJIOTUUECKAX
3HaHUH U1 YeIOBEKA

53

Dxonorudeckue GpakTopsl

54

AOluoTtndeckue (HaKTopsl.
CBeT Kak 3KOJIOTUYECKUI
daktop. JlaboparopHas
pabora «BpIsiBiIcHUE
IPUCTIOCOOIEHUI OpraHu3MOB
K BIIUSTHUIO CBETA

0.5

55

AbuoTtnueckue GpaxkTopsl.
Temmeparypa Kak
HKOJIOTUYECKUM (PaKTop.
JlaGopaTtopHast pabota
«Bp1sBIEHUE
PUCTIOCOOIEHUI OpraHu3MOB
K BJIMSIHUIO TEMIIEPATyphD»

0.5

56

AOuoTtndeckue (HaxTopsl.
BraxxHocTh Kak
9KOJIOTUYECKHH (PaKTop.
JlaGoparopHas paboTa

0.5




«AHaTOMHYECKHUE
O0COOEHHOCTH PacTEHU U3
pa3HbIX MECT OOUTaAHUSD)

57 Cpenpbl oOuTaHUs OPraHu3MOB

58 buonornueckue puTMbI

59 Kuznennsie popmbl
OpraHU3MOB

60 buotnyeckue pakTopsl
3HaueHue OMOTHYECKHUX

61 B3aWMOJICUCTBUM JJIs
CYILIECTBOBAHMS OPTaHU3MOB B
cpene oouTaHus

62 DKOJOTUYECKHE
XapaKTEPUCTHUKH TIOMYJISAIAN
OcCHOBHBbIE TIOKA3aTeNn

63 MOMYJISIIIK: YUCIIEHHOCTD,
IUIOTHOCTh, BO3pacTHAs U
MOJIOBAsI CTPYKTYypa
OCHOBHBIE TIOKA3aTeNn

64 MOMYJISIIIAK: POKIAEMOCTb,
MPUPOCT, TEMI POCTA,
CMEPTHOCTH, MUTPAIIAN

65 DKkonorudeckas CTpyKTypa
MOMYJISIIIAH

66 JnHamuKa nonyJssanuu u eé

peryJssus




Kpussle pocTa YuCIEHHOCTH

67 nonyssiuuu. Kpusbie
BbKUBaHMSI
Okojoruyeckas HUIIA BUAA.
68 JlaGopaTtopHnast pabota
«[Ipucnocobnenus cemsiH 05
pacTeHMi K pacceneHuIo»
69 Bun xak cucrema nomynsnui
70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTpaluii >)KUBOTHBIX
7 Co00111eCTBO OPraHU3MOB —
OUOLIEHO3

79 Okocucrema Kak OTKpbITast
cucreMa

73 KpyroBopor BemecTs 1 oToK
DHEPTUU B IKOCHUCTEME

74 OcHOBHBIE TIOKa3aTeIH
HKOCHUCTEMBI

75 DKOJIOTMYECKUE TUPaMUIbl

76 N3meHenus coob1iecTB —
CYKIIECCHH
IIpupoaHBIE S5KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK.

DKOCUCTEMBI MOPEHN U
OKEaHOB




78

IIpupoaHbIE 3KOCUCTEMBI.
DKocUCTEMBI TYHJIP, JIECOB,
CTeIeu, MyCThIHb

79

AHTpOHOI‘eHHBIe 9KOCHCTCMBI

80

YpO603KOCHCTEMEI.
[TpakTnueckas pabota
«3y4yenue u onucanue
ypOOIKOCHUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(opMHPOBaHUS OCHOBHBIX
B3aUMOJICVCTBUI OPraHU3MOB
B DKOCHCTEMAX

82

MexaHu3Mbl BO3ICHCTBUSI
3al“p5[3HeHI/If/'I PAa3HLIX TUIIOB HA
CyOOpraHu3MEHHOM,
OPraHU3MEHHOM,
MOMyJIAIUOHHOM 1
DKOCUCTEMHOM YPOBHSAX

83

buochepa —
oOmernaneTapHas 000JI09YKa
3emn

84

VYuenne B. U. Bepnaackoro o
ouocdepe

85

3aKOHOMEPHOCTH
CyIIeCTBOBaHMS OHOChEpHI

86

KpyroBopoTs! BemecTs u




OMOTr€OXNUMHUYECKHUE ITUKIIBI

30HaAILHOCTH OHMOChEPHI.

87
OcHOBHBIE OMOMBI CYIIN

88 YcroitunBocTh OuOCchepsI

89 DKOJIOTUYECKUE KPU3UCHI U X
PUYHHEI

90 Bo3sgeiicTBue 4yenoBeka Ha
ouochepy
AHTPOMOTeHHOE BO3/ICHCTBHUEC

91 Ha PaCTUTEIbHBIA U
JKUBOTHBIN MUD

92 Oxpana npupoabl
OCHOBHBIC TIPUHITHITBI

93 YCTOHYHMBOTO Pa3BUTHUS
4eJI0BEYeCTBA U MPUPO/IBI
PauunonansHoe

94 HPUPOONOIB30BAHNE U
COXpaHEeHHe OMOIIOTUYECKOTO
pa3zHooOpasus 3eMiu
O00011eHNE 110 TEME

95 «MukposBosonus u eé
pe3yIbTaTh»
O00011EeHME 10 TEME

96 «MakKpOo3BOJIONHUSA U €€

pe3yJIbTaThD)




O00011IeHNE TT0 TEME
97 «IIpoucxoxxaeHue u pa3BUTHe 1
JKA3HU Ha 3eMiiey

O60061eHne o Teme
98 «IIpoucxoxeHue yenoBexa — 1
AQHTPOIIOTEHE3)

O00011IEHIE TT0 TEME
«IKOJIOTUS — HAVKa O
99 y 1

B3aUMOOTHOIIECHUAX
OpTaHU3MOBY

O00011IEHIE IO TEME
100 «OpraHusMsl U cpena 1
oOuTaHus»

O0001enue Mo TeMe
101 «IKOJIOTHSI BUIOB U 1
MO YJIALIAN»

O0o0mIeH e TT0 TeMe
102 «buocpdepa — rnodanpHas 1
IKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






