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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMY TipeaMetry "buonorus" (manee - 6uonorus) Ha
YpOBHE cpeHero o01iero oopasoanus pazpadorana Ha ocHoBe denepaabHOro
3akoHa 0T 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccutickoit denepanuny,
dI'OC COO, Konnenuuu mnpenojgaBanus ydeoHoro npeamera «buomorusy u
OCHOBHBIX TOJIOKEHHUM (enepaabHoil paboueid mporpaMMbl BOCIIUTAHMUS.

VYuebnsii peamet «buonorus» yrayonéunoro ypoBHs uzydenus (10-11
KJIACChI) SIBISIETCSL OJTHUM M3 KOMIIOHEHTOB MpeaMeTHON obsactu «EcTecTBeHHO-
HayuHble npenMerb». CoriacHo mnonoxeHusm PI'OC COO mnpodunbHbie
y4eOHBbIE TIPEIMETHI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SBIISIIOTCSI CIIOCOOOM
muddepenian oOy4eHUs Ha YpPOBHE CpEAHEro OOIIero oOpa3oBaHUS H
pHU3BaHbl 00ECTIEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM
o0IuM, cpelHUM MpodecCHOHANBHBIM M BBICHIMM OOpa3oBaHueM. B To ke
BpeMsl Kbl M3 3TUX Y4€OHBIX MPEIMETOB JOJIKEH OBITh OPUEHTUPOBAH HA
IPUOPUTETHOE pellieHnEe 00pa30BaTENIbHBIX, BOCIUTATEILHBIX U Pa3BUBAIOIIUX
3a/1ay, CBSI3aHHBIX C MPOGOPHUEHTAIMEH OO0YYalolUXCs U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH Hay4HOI'O 3HAHUS, CBS3aHHOTO C OMOJIOTHEH,
MEUITUHOM, SKOJIOTHEN, TICUXO0JIOTUEN, CIOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma no yuebHOMYy npeametry "buonorus” ga€T mpeacTaBieHHE O
IeIW W 3a7a4ax U3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOn€HHOM
ypOBHE, omnpeenser 00s3aTelbHoe (MHBApUAHTHOE) MPEIMETHOE COJIepKaHue,
€ro CTPYKTypHpOBaHHE MO pa3jesiaM U TeMaMm, pachlpeeleHHe IO Kiaccam,
PEKOMEHJIyeT IMOCJEA0BATEIbHOCTh U3YUEHHUsSI Y4eOHOTO MaTepuaia ¢ y4éTom
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4EeOHOTO Mpoliecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o Ouosioruu
peann30BaH MPUHIIMIT MIPEEMCTBEHHOCTH C WM3y4YEHHUEM OHMOJIOTUM Ha YPOBHE
OCHOBHOro oOmiero oOpa3oBaHus, Omarogaps dYemMy IPOCMAaTPUBACTCS
HANPaBJICHHOCTh Ha TOCJENYIONIee pa3BUTHE OMOJIOTMUECKHX 3HAHUH,
OPUEHTHUPOBAHHBIX HAa (POPMUPOBAHUE E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUNA O 3JI0pOBOM OOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpeKHOTO OTHOIICHUS K OKPYKalllew mpupojHoi cpene. B
porpamMme Mo OMOJIOTUM TaKKe MOKAa3aHbl BO3MOKHOCTH y4eOHOTO mpeamera
«buonorus» B peammzanuu  TpeboBanuit PI'OC COO Kk IUIAHHPYEMBIM
JTUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3ysibTaTaM OOy4YeHUsS U B
(GbopMHpPOBAaHMK OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU JEATEILHOCTH
oOydJaronuxcsi Mo OCBOCHUIO COJIEp’KaHUSI OMOJIOTMUECKOTr0 00pa3oBaHUs Ha
YpOBHE cpesiHero o01ero 0opa3oBaHusl.

Yuebnsiii npeaMet «buonorus» Ha ypOBHE CPETHETO 00111eT0 00pa30BaHUS
3aBepmiaeT OWOJIOTHYEeCKOEe O0pa3oBaHWE B IIIKOJIE W OPUEHTUPOBAH Ha
pacipeHue u yriayoieHrne 3HaHuH 00y4aromuxcsl O JKUBOU MPUPOJIC, OCHOBAX
MOJICKYJIIPHON U KJIETOYHOM OMOJIOTHH, SMOPHOJIOTHH W OWOJIOTHH Pa3BHUTHS,
TCeHETHKH, CEICKIINN, OMOTEXHOJIOTHH, SBOTIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuenne yueOHoro mpenmera «buomnorus» Ha yriiyOJICHHOM YypOBHE
OPUEHTHUPOBAHO Ha MOJATOTOBKY OOYYAIOMIMXCS K MOCTEAYIOMIEMY MOTYYSHUIO
Owonornyeckoro o0Opa3oBaHHWsI B By3aX U OpPraHU3AIMIX CPEIHETO
mpodecCHOHATLHOTO 00pa3oBaHusi. (OCHOBY €ro COJEp)KaHHUS COCTaBIISET
cucteMa OMOJOTUYECKUX 3HAHUH, MOTYYECHHBIX TPU U3YYCHUN 00yUYaIOIIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUECKHUX Pa3/IesioB OMOJIOTHH HA YPOBHE OCHOBHOTO
obmiero obpaszoBanus, B 10—11 kimaccax 3Ty 3HaHUS MOTY4aroT pa3BuTHe. Tak,
pacCIIMpPeHbl W YriayOJeHbl OMOJOTHYECKHE 3HAHUS O PACTEHUAX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME UYeJOBEKa, OOMUX 3aKOHOMEPHOCTSX >KU3HH,



JOTIOJTHUTEJIBHO  BKJIIOYEHBI OMOJIOTUYECKHE CBEICHMSI MPUKIATHOTO U
MOMCKOBOTO XapakTepa, KOTOpble MOXHO MCHOJb30BAaTh KaK OPUEHTHUPHI IS
noclieayronero BbolOopa mnpodeccuu. Bo3MmokHa  Takke — MHTErpanus
OMOJIOTUYECKUX 3HAHUM C COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJTYYECHHBIMU
oOyJaronMMucs Ipu U3y4eHUn (PU3NKHU, XUMUH, Teorpaguu 1 MaTeMaTHKU.

Crpyktypa mporpaMMmbl mo ydeOHOMy mnpeametry "buosorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIONMOHHBIA MOAXOABl K H3YYEHUIO OHOJIOTHH.
CormnacHo WM, W3y4aloTCS CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3allUU, BOJIOLUHA OPTraHUYECKOTO MUpa
Ha 3emJie, COXpaHEHHs] OMOJIOTMYECKOr0o pa3HooOpas3usi ruanetbl. Tak, B 10
KJIacC€ M3y4yaloTCsl OCHOBBI MOJICKYJISIPHOW M KIJIETOYHOM  OHOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTHH PA3BUTHS, TEHETUKHU U CEJICKIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJIOTHUH, aKTYaJu3UpYyIOTCS 3HAHUS OOYyYalolUuXCcs 110
00TaHUKe, 300JI0THH, aHATOMUH, HU3HOTI0THH yeroBeka. B 11 kinacce uzyyarores
ABOJIIOIIMOHHOE YYEHHE, OCHOBHI AKOJIOTUH M YUeHUe o ouocdepe.

VYyeOuniii npenmer «buonorus» Tpu3BaH 00€CIEUUTh OCBOCHHE
oOyJaronuMucss OMOJOTUYECKUX TEOPUM M 3aKOHOB, WUJCH, MPUHIUIIOB H
paBuil, JEXKAIIUX B OCHOBE COBPEMEHHOH €CTeCTBEHHO-HAYYHOU KapTHUHBI
MUpa, 3HAHUW O CTPOEHUHU, MHOTOOOPa3uu U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma,
MOMYJISIUY, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIINXCS HAYYHBIX JTOCTUXKCHUSX,
COBPEMEHHBIX  HCCIIEIOBAHUAX B  OHWOJOTWMH, TPUKIAJHBIX  ACIEKTax
Ouonornueckux 3HaHuWW. [l pa3BUTHA W TNOJJEpKaHUS  HUHTEpeca
oOy4Jaronuxcst K OMOJIOTUU HapsIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUUECKOTO
MaTepuajlia B COJIEP)KAaHUM TPOrPaMMbl IO OHOJOTUU MPETYCMOTPEHO
3HAKOMCTBO C HCTOPUEW CTAHOBJIEHUS W Pa3BUTUS TOW WJIM WHOM 00JacTu
OMONIOTHH, BKJIQJOM OTEYECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PEIICHHE
BOKHEHIIMX OMOJIOTHYECKUX M DKOJIOTHYSCKUX MPOOIIEM.

Lenp nzyuenus yueoHoro npeamera «buonorus» Ha yrioy0iaEéHHOM ypoBHE
— OBJIQJiIcHUE OOYyYaIOIUMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHATHHON
OpraHu3allMi >KUBBIX CHCTEM PA3HOTO paHra MU NPUOOPETCHHE YMEHUI
UCIIOJI30BATh 3TU 3HAHMS B (DOPMUPOBAHUM UHTEPECA K ONPECIEHHON 00IaCTH
npoecCHOHaNbHON NIeITeIbHOCTH, CBSI3AHHOW C OWOJIOTHEH, WX K BBIOOPY
y4eOHOTr0 3aBeACHUS JJIS ITPOIOHKEHUS OMOJIOTHYeCKOro oopa3oBaHus.

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

OCBOEHHE 00YJAIOIIUMHUCS CHCTEMbI OMOJIOTHYSCKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSX, KOHIICTIIIHUSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX
U TpaBWIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY
MHpa; O CTPOCHUU, MHOTOOOPA3UH U OCOOCHHOCTSIX OHMOJOTUYECKUX CHUCTEM
(keTKa, opraHu3M, MOMYJIAINS, BU, OMOTE€OIIeH03, Onocdepa); O BELIAOITIXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

O3HAKOMJICHHE OOYYalIIMXCSd C METOJaMU TIO3HAHUS >KHUBOUW MPUPOIBI:
MCCTIEIOBATEIbCKUMU  METOJaMH  OHOJIOTUYECKUX HayK (MOJICKYJISAPHON U
KJIETOYHOW OnOoJIOTHH, SMOPHOJIOTMH W OWOJOTHW pPa3BUTHs, TEHETUKH U
CEJNICKIIMY, OWOTEXHOJOTMM W CHUHTETUYECKOW OWOJOTHH, TaJICOHTOJIOTHH,
AKOJIOTHH); METOJaMH  CaMOCTOSATEILHOTO TPOBEACHHUS  OMOJOTUYECKHUX
WCCICIOBaHUM B Jlabopatopun W B Tpupoje (HAOIIOJAeHUE, H3MEpEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIAJICHHE OOYYAIOIIMMHUCS YMEHUSIMH: CaMOCTOSITEIIbBHO HaXOIWTh,
aHATM3UPOBATh M MCIOJIB30BaTh OMOJIOTHYECKYI0 WH()OPMAITUIO; TTOTH30BaATHCS
OMOJOTHYECKONH TEPMHHOJIOTHEH M CHMBOJHUKOI; yCTaHABIUBATH CBA3b MEXKIY



pa3BUTHEM OWOJOTUU M COIUATBHO-PKOHOMUYECKUMH U 3KOJIOTHYECKUMU
npoOiieMaMu 4YeJIOBeUeCTBa; OIEHUBATH TMOCIEIACTBUS CBOECH NEATEILHOCTH MO
OTHOUIECHUIO K OKpY)Kalolel MPUPOIHON cpeie, COOCTBEHHOMY 370pPOBBIO U
3I0POBBIO0  OKPYXAIOIIMX JIIOJIeH; OOOCHOBBIBATH U  COOMIOJATH  MEPbI
npoduiiakTHKY WHGEKITMOHHBIX 3a00JIEBAHUIA, TpaBUJa MOBEICHUS B IPUPOJIE U
oOecrieueHuss  0OE30MAaCHOCTHM  COOCTBEHHOM  JKM3HENESATEIBHOCTH B
YpE3BbIYAMHBIX  CUTyallMsIX NPHUPOJAHOIO M  TEXHOTEHHOTO  XapakTepa;
XapaKTEepHU30BaTh COBPEMEHHbBIEC HAYUHbIE OTKPBITUS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Y OOYYalOIIMXCS  WHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW B Tpollecce 3HAKOMCTBA C BBIAAIOUIUMUCSA OTKPBITUSIMH U
COBPEMEHHBIMH HCCJIEIOBAHUSIMHU B OMOJIOTHH, PEIIaeMbIMU €10 MpobiieMamu,
METOJ10JI0TUeH OMOJIOTUYECKOTO UCCJIeIOBAHNUA, MIPOBEICHHUSI
AKCIIEPUMEHTAIBHBIX  HCCIEAOBaHUM, pemieHuss OMOJIOTUYECKHX  3ajad,
MOJIETTUPOBAHUST OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTaHUE Y O0YYArONINXCS IIEHHOCTHOTO OTHOIICHUS K KMUBOU MPUPOJIC
B IEJIOM M K OTICIbHBIM €€ OO0BeKTaM | SBICHUSAM; (POpMUpPOBAHUE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEICHUS B
IPUPOJIC; UHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre O00y4arolUMUCS KOMIIETEHTHOCTH B palMOHAIBHOM
IPUPOAOIIOIH30BaHUU (COOIIOICHUE MPABUI TMOBEACHUSI B MPHUPOJE, OXPaHBI
BUJIOB, DKOCHUCTEM, Ouochepsl), COXpaHEHMHM COOCTBEHHOTO 3J0pPOBbSI W
3JI0POBbs OKPYKAIOIIMX JIFOIeH (COOMI0IeHUs Mep NMPOodUIAKTUKH 3a001€BaHUH,
oOecrieueHre 0€30MaCHOCTH KU3HEEATEILHOCTH B UPE3BBIYANHBIX CHUTYyAIUSIX
OPUPOAHOTO W TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTHYCCKUX 3HAHUW Y YMEHHUM B TTIOBCETHCBHOM JKM3HU,

CO3JJaHME YCIOBMM JJIS OCO3HAHHOTO BbIOOpa  OOYyYaroOmMMUCS
VHIUBUIYaJIbHON oOpa3zoBaTeabHON TPACKTOpUH, CITIOCOOCTBYIOIICH
MOCJIEYIOIIEMY MPOPECCHOHAIIBHOMY CaMOOIPENENEHNI0, B COOTBETCTBUU C
WUHIVMBUYyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

O6111ee uKcIiio YacoB, OTBEACHHBIX HA H3yUYE€HHE OMOJIOTUY HA YTITYyOJIeHHOM
yYpOBHE cpeiHero ooiiero oopasoanus, coctasisiet 204 gaca: B 10 kiracce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Heziento).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB M CPEJCTB 00YUEHUS OMOJIOTHH
OCYIIECTBIISIETCS C YYETOM CHelM(DUKU €r0 COJEp>KaHUs U HAPABJICHHOCTH Ha
IPOJOJDKEHHNE OMOJIOTMYECKOT0 O00pa3oBaHUsS B OPTraHM3aIUsAX CPEIHEro
po(heCcCHOHATBFHOTO U BHICIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM  YCIIOBHEM MPH OOy4YeHHHM OHOJIOTMH Ha YriayOiaEHHOM
YPOBHE SBJISIETCSI MPOBEJEHUE JTA0OPATOPHBIX M MpaKTHUeckux pador. Taxxke
ydqacThe  OOyd4arolmuxcsi B  BBINOJHEHWH  MPOEKTHBIX U y4eOHO-
HCCIIEIOBATENIbCKUX Pa0OT, TEMaTHKa KOTOPBIX OMPECISACTCS YYUTEIeM Ha
OCHOBE HWMEIOIIMXCA MaTEePUATHHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
MPUPOJHBIX YCIOBUU.



COIEPKXAHUE OBYYEHUA
10 KJTACC

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

Tema 1. buosiorusi Kak Hayka

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

3HaueHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOU KapTuHbl Mupa. lIpodeccun, cBsizaHHble ¢ OuoOJOrHEH. 3HayeHUE
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJIOBEKa: MEAMIIMHE, CEIbCKOM
XO03SICTBE, TPOMBIIUIEHHOCTH, OXPAaHE IPUPOIBI.

JeMoHcTpanumn

[ToptpeTsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBuH,
V. T'apsei, I'. Mennens, B. 1. Bepuaackuu, W. 11. ITasnos, . 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-PecoBckutii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuubl 1 cxembl: «CBsi3b OMOJIOTHM C APYrUMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble cuCTeMbI U X U3YyYeHHUE

JXKuBble cucTEeMBbl Kak MpeaMeT u3ydeHus Ouosioruu. CBOMCTBA >KHUBBIX
CHUCTEM: E€IUHCTBO XUMHUYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCT,
CJI0KHOCTh U YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aLNs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, H3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alMu >KUBBIX CHCTEM: MOJIEKYJSIDHBIM, KJIETOYHBIMH,
TKAQHEBbIM,  OPraHU3MEHHBIA,  MOMYJIAIUOHHO-BUIOBOM,  SKOCHUCTEMHBIN
(6uoreonenoTnueckuit), ouochepusiii. Ilporneccrl, MpoucxoAsIue B JKUBBIX
cuctemax. OCHOBHbBIC MPHU3HAKHU >KUBOTO. JKU3Hb Kak (popma CyIecTBOBAHMS
marepuu. Hayku, wu3ydaromuye >XKuBblE CHUCTEMbl HAa pPa3HbIX YPOBHAX
OpraHu3alyH.

N3yuenue xxuBbix cucteM. Meroabl Onosnorudeckoit Hayku. Habmrogenue,
U3MEPEHUE, SKCIIEPUMEHT, CUCTEMATH3alMs, MeTaaHau3. [lonaTue o 3aBucumoin
U He3aBucuMoun nepemeHHou. [lmanupoBanue skcnepumenTta. [loctaHoBKka u
npoBepka runore3. Hynesas runotesa. [lonsaTue BbIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Omomornueckux nmaHHbIX. OIEeHKa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3yinbTaToB. lIpuunMHBI HCKaXEHHs PE3yJbTaTOB JSKcrnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIE TMPU3HAKK KU3HWY», «buomornueckue
cuctembl», «CBOWCTBa JKMBOM MaTepum», «YPOBHU OpPraHHU3alNU >KUBOU
npupoab», «CTpoeHre >XKMBOTHON KIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opranusmMay, «buoreomnenos», «buochepay, «MeTosl
W3yYECHUS )KUBOU MPUPOJIBDY.

O6opynoBanue: jabopaTopHoe  00OpyIOBaHWE JJIsi  TPOBEICHUS
HaOJII0ICHUH, H3MEPCHHH, SKCIICPUMEHTOB.

IIpakTnueckass padora «Vicronb3oBaHME pPa3TUYHBIX METOJIOB IMpHU
W3YYECHUH KUBBIX CUCTEMY.

Tema 3. buosorus KieTKu



Knerka — cTpykTypHO-QyHKIMOHANbHAS eAUHUIIA >KuBoro. Kcropus
oTKphITHs KiIeTKU. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ineiinen, P. BupxoB). OCHOBHBIE MOJIO)KEHHUSI COBPEMEHHOM
KJIETOYHOM TEOPHH.

Meroabpl MOJEKYJISpHOM W  KJIETOYHOM OWMOJOTHMU: MHMKPOCKOIIHS,
xpoMmarorpadus, 3IeKTpoPope3, METOJ MEUYCHBIX aTOMOB, TUpPepeHIraibHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue @uxcuposarHvlx
K1emok. INEeKTPOHHast MUkpockonus. Kougokanvnas mukpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

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

Tabnuub! u cxeMbl: «CBETOBOM MUKPOCKOI, « DIIEKTPOHHBIN MUKPOCKOIT,
«HcTopus pa3BUTHS METOJOB MUKPOCKOTIUI.

O6opynoBanue: CBETOBOM MHUKPOCKOI, MHUKPOIIpENapaThl PacTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

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

Tema 4. Xumnueckasi OpraHn3anus KJIETKH

XHUMUYECKHI COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMHKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOpPUTENS, peareHTa, y4acTUE€ B CTPYKTYpHUpPOBAHUU
KJIETKH, TETUIOPETYNIANU. MUHEpalbHbIE BEIIECTBA KIETKU, UX OHOJIOTHYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonormyeckune mnoauMmepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTPYyKTypbl OCJIKOBOM  MOJIEKYJIBI.
[lepBuunasi cTpykTypa Oenka, MENTUIHAS CBS3b. BTOpUYHAs, TpeTUYHAs,
yeTBEepTUYHAsI CTPYKTyphl. JleHaTyparus. CBoiictBa 6enkoB. Knaccuduxarms
6enkoB. buonornueckue GpyHKImu OENKOB. [IpuoHul.

VYrneBoasl.  MoHocaxapuabl,  AuUcCaxapuibl,  OJHMrocaxapuabl U
noymcaxapuabl. OOmUN TIaH CTPOeHUS U (PUBMKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIIMN yriIeBOAOB.

Jlumuasl.  T'mapodunsHo-TUapOdOOHBIE  cBoMcTBa.  Kiaccudukarus
munuaoB. Tpurmunepuasi, Gochomunuabl, BOCKHU, crepouibl. buonorndeckue
byskiuu aunuaoB. OO0IMe CBOWCTBA OMOJIOTMYECKHMX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TIOJTYTPOHUIIAEMOCTb.

Hyxneunoseie kuciotsl. JJHK n PHK. CtpoeHne HyKJIEMHOBBIX KHCIIOT.
Hyxneorunsl. [Tpuniun kommnementapHoctu. [Ipasumino Yapradda. Ctpykrypa
JHK — nBoitHas crimpans. Mecronaxoxaenue u ouonorndeckue Gynkiuu JJHK.
Buner PHK. ®ynkuun PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBs3u B MoJiekyie ATO.
buonornueckue Gpynkiuu AT®. BoccTaHOBICHHBIC IEPEHOCUUKH, UX (PYHKITUU
B Kietke. /J[pyeue wnykneosuompugocamer (HT®D). CexBenupoBanue JHK.
Memoovbl eenomuku, mpaHcKpunmoMuKku, NPomeoMuKuU.

CrpykrypHas  Ouojyorusi:  OMOXMMHUYECKME W Ouoduznyeckue
WCCJICIOBAaHMUS COCTaBa H MPOCTPAHCTBEHHOW CTPYKTYpbl OHWOMOJICKYJI.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYL U UX KOMNJEKCOS.
Komnviomepuwiii  Ouzatin  u  opeanuueckuil cummes OUOMONEKYI U  UX
HENnpUpOOHbLIX AHATI0208.

JdemoHCcTpanumn



[Toptpertst: JI. ITonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiuH,
@. Conrep, C. IIpy3unep.

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

Tabmuubr u cxemsl: «lleproguyeckasi TabIUIAa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJIbl BoJbI», «BeniecTBa B coctaBe opraHu3MoBy, «CTpoeHue
MOJIeKYyJbl Oenka», «CTpYKTyphl OeTKOBOM MOJIEKYJb», «CTpoeHHEe MOJEKYI
yraeBoaoBy, «CTpoeHue MOJNEKYJl JUNuIoB», «HyKIIeMHOBBIE KHUCIOTBDY,
«Ctpoenue Mosiekysibl ATOy.

O6opynoBaHue: XUMHAYECKasl MOCYa U 000PYI0BaHUE.

Jlaboparopnasi padora «OOHapykeHHE OCJIKOB C  IOMOIIbIO
KaueCTBEHHBIX PEaKIIHil».

Jlaboparopnass pabora «MccnemoBaHue  HYKJIEMHOBBIX — KHUCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunel KJIETOK: 3yKapuoTHYecKas U Mpokapuoruyeckas. CTpPyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.

Crtpoenue mpokapuoTHYeCKON KieTku. KieTouHas creHka Oaktepuil u
apxei.  OCOOGHHOCTM  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOPHOIA
MPOKAPUOTUYECKUX KIETOK. MeCTO U pojIb MPOKApUOT B OMOIIEHO3aX.

Ctpoenne ¥ (PYHKIIMOHMPOBAHHE  DJYKAPUOTHUYECKOM  KIIETKH.
[Inazmatnueckass memOpana (masmanemma). CTpykTypa IUTa3MaTUYECKON
MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 MIa3MaTUYECKy 0 MEMOpPaHY: MaCCUBHBIMI
(muddy3usa, obneruénnas auddy3us), aKkTUBHBINA (MIEPBUYHBIA M BTOPUYHBIN
akTuBHBIA TpaHcropt). [lomynponuriaemocts MeMOpansl. PaGota Hatpuii-
KaJIMeBOT'0 HAcOCa. DHJIOIUTO3: MUHOIMTO3, (haroruTo3. Dk3o01uTo3. Kierounas
crenka. CTpykTypa U QyHKIIMHU KJIETOYHON CTEHKH PACTeHH, rprOOB.

[urorutazma.  [lurozons.  LluTockener. JIBUkeHWE  IIUTOIIA3MBL.
Opranousi KJICTKHU. OnHomeMOpaHHBIE OpraHOMIbI KJICTKH:
supomnaszmarudeckas cetb (OI1C), anmapat ['onbku, TM30COMBI, HX CTPOSHUE
u (QyHKIuu. B3anMoCBsI3b OJJHOMEMOpPAHHBIX OpPraHOUIIOB KiIeTKH. CTpoeHwue
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ nagkuii (arpaHysipHbIii)
SHJOIUIa3MaTHUeCKuil peTukynyMm. CekperopHas QyHKius annapara [onbmxu.
Moougpuxayus 6enxos 6 annapame I'onvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHCcTIOPT BeEIIECTB B KJIETKE. Bakyosin pacTUTENBHBIX KIIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKWA: MHTOXOHJIPUHM, TUIACTHUIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuo.  Cumouocenez  (K.C.
Mepeoickosckuil, JI. Mapeynuc). Ctpoenne v GyHKIIMH MATOXOHIPHHA U TIIACTHU.
[lepBuuHbie, BTOPUYHBIE U CIOXKHBIC TUIACTHABI  (OTOCUHTE3UPYIOIIUX
3YKApPUOT. XJIOPOILIACTHI, XPOMOILUIACTBI, JICMKOIUIACTHI BBICHINX PACTCHUM.

HememOpannbie opranounapl kjaeTku CTpoenne U GyHKIIMA HEMEMOPAHHBIX
OpraHOWJIOB  KJIETKH.  Pubocombl.  [lpomesxcymounvie  ¢hunamenmol.
MukpodunaMeHTsl. AxmuHosvle Mukpoguiamernmsi. MBIIIEYHBIC KIETKU.
AxmuHosble KoOMNOHeHmbl HembluleuHblX Kiemok. Mukpotpyoouku. Kiaetounsrii
neHtp. CTpoeHHE W JIBIKCHHE JKTYTUKOB M pPECHUYEK. MUKpOTPYOOUKH
nuToruiadmel. LlenTpuons. benxu, accoyuuposantnvie ¢ MuKkpoguiamenmamu u
muxpompyboukamu. MomopHhule benxu.

SAnpo. O6onouka siapa, XpOMaTHH, KAPUOTUIa3Ma, SIIPBIIIKH, UX CTPOCHHUE U
dyukiuu. SnepHsiit 0enkoBbld MaTpuKc. IIpocTpaHCTBEHHOE pacmOIOXKEHHE



XpoMOCOM B HUHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamut. benaxu
XpOMaTHUHA — TUCTOHBI. /[unamuka s0epHoi 00070uYKu 8 mumosze. SoepHuili
MPAHCnopm.

Knerounsle BrmodeHus. CpaBHUTEIbHAsT XapaKTEPUCTHUKA  KIETOK
IyKapuoT (pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «CTpOEHHE PYKAPUOTHUECKOU KIIETKW», «CTpoeHue
KUBOTHOM  KJeTku», «CTpoeHHe pacTUTEeNbHOM KiIeTku», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHne MPOKAPUOTUIECKON KIETKNY.

O6opynoBanue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

Jlaboparopnasi paGora «lI3ydyeHue CTpO€HHS KIETOK pa3IUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD.

Jlaboparopnasi pabora «/ccrnenoBanue Mmia3Moiu3a U JEraa3Moian3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas paGora «lI3ydyeHue JBIKEHHMS [MUTOIUIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPEBPalllcHAE JHEPTIUH B KJIETKe

AccuMWIIALIUS U JTUCCUMIUIALIMS — JIBE CTOPOHBI MeTad0osm3Mma. THIIbI
oOMeHa BeIIECTB: aBTOTPO(MHBIN U TeTepoTpodHBIM. YdacThe KuUciIopoja B
OOMEHHBIX Tpolleccax. JHEPreTUYecKoe OOECIeUeHHE KIETKH: IMpEeBpalleHue
AT® B o00meHHBIX mporeccax. {DepMEHTATUBHBIM XapakTep peakIui
KJIETOYHOTO MeTabonu3ma. DepMeHTh, UX CTPOCHUE, CBOMCTBA M MEXaHU3M
nevicteua. Kodepmentel. Otiuuus  (QEepMEHTOB OT  HEOPTaHUYECKUX
KaTaau3aTopoB. beIKu-aKTHUBATOPbl W OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKIINI OT Pa3IUYHBIX (PAaKTOPOB.

IlepBrUYHBI CUHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTES.
AHoxcueennwvlll u okcueenuvii hpomocunmes y oaxkmepuii. Ceemocobupaiowjue
nU2MeHmMbl U NUSMEHMbl PeakyuoHHo20 yeHmpa. Poab XJI0poIuiacToB B mpoliecce
dotocunteza. CeroBas u TeMHoBas ¢aszbl. Pomoovixanue, Cz., Cs. u CAM-
munsl omocunmesa. IlpogykTUBHOCTH (poTocuHTE3a. BnusiHue pazmudyHbIX
(bakTOpOB Ha CKOPOCTH (POTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A.

XEMOCHHTES. Paznoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUpPYIOIUE OAKTEpHH, JKelle300aKTepuH, cepoOaKTeprn, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Opokenus. [IpomaykTel OpoxeHUs U uX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENN OOJIE3HEH.

AspoOHBIe OpTaHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. ITWMKOIM3 — OECKHUCIOPOJHOE PACIHICTUICHUS
TJIFOKO3BI.

buonornueckoe OKUCIEHUE, WA KJIETOYHOE JIbIXaHue. Pojb MUTOXOHIpHI
B Ipoleccax  OHMOJOTHMYECKOTO  OKHCIeHHus.  Llukiamyeckwe  peakmumu.
OxkuciaurensHoe (ochopuiipoBanne. Iuepeus MeMOPaAHHO20 2paoueHma
npomonos. Cuumesz AT®.: paboma npomonnoti ATD-cunmaswi. IlpenmyrecTra
a’poOHOr0 myTH OOMEHa BEHIECTB TMepea  aHadpoOHBIM. DPGHEKTHBHOCTH
HHEPreTHUECKOro 0OMeHa.

JeMmoHCcTpanun



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

Tabmuupr u  cxembl: «@POTOCHUHTE3», «DHEPreTUYECKUl OoOMeH»,
«buocuntes 6enkay, «CtpoeHue pepMeHTa», « XEMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyA0BaHKE ISl IPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTopnass padora «l3yueHHe KATAUIMTUYECKONW AKTHBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

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

Jlaboparopnasi padora «CpaBHeHHE mpoueccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaboparopHnasi pa6ota «CpaBHEHHE MPOIIECCOB OPOXKECHUS U JILIXAHUSD.

Tema 7. HacaeacrBenHass uHGOpMAaLUs U peajin3anus eé B KIeTKe

Peakunn MmatpruyHoro cuntesa. [[puHIMT KOMIIIIEMEHTAPHOCTH B PEaKIUAX
MaTPUYHOTO  CHHTe3a.  Peanmusamuss ~ HacineACTBEHHOM — uHMOpMaIUu.
I'eneTnueckuii Ko, ero cBorcTBa. TpaHnckpumnuus — MatpuuHblil cuare3 PHK.
[IpyHIMIOBI  TPAHCKPUIIIMU:  KOMIJIEMEHTAPHOCTb, AHTUIIAPAIIIEIbHOCTD,
acuMMeTpu4HOCTh. Co3pesanue mampuynvix PHK 6 sykapuomuueckou xiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue TpancnoptHeix PHK B OuocunTese
Oenka. ¥YcioBus OnocunTesa 6enka. Koguposanue amuHokuciot. Poib pudbocom
B OMOCHHTE3€e OelKa.

Cogpemennvie npedcmasierus o cmpoenuu eeHos. Opranuzaius reHomMa y
POKApUOT U 3YKApUOT. Perynsnus akTHBHOCTH T'€HOB y mpokapuot. ['unoresa
oniepoHa (. XKako0, XK. Mano). Mozrexynaprvie mexanuzmvl IKCNpeccuu 2eH08
v aykapuom. Ponv xpomamuma 6 pezynayuu padbomsl 2enog. Perynauus
O0OMEHHBIX MPOIECCOB B KieTke. Kiietounbiii romeocTas.

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

Bupycusbie 3a00eBanus yenoBeka, >kuBoTHbIX, pactenuii. CITN /], COVID-
19, conmanbHbIe U MEAUITUTHCKUAE TTPOOITIEMBI.

buoungopmamura: unmeepayus u ananuz ooavuiux maccusos («bigdatay)
CMpPYKMYpHuIX Ouonocudeckux OauHvix. Hanomexmonocuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvle hynxyuu 6enxos. Cnocobwvl 00cmagku 1eKkapcms.

JdemoHcTpanumn

[ToptpeTtsr: H. K. Kosnbiios, /1. Y. UBaHOBCKUI.

Tabnuub! u cxemsl: «buocunTes 6enka», «['eHeTHUecKkuit Ko», «BUpych»,
«bakrepuodarm.

IpakTnueckas padora «Co3nanue MOAEIA BUPYCAY.

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Knerounslii 1uki, ero mepuoabl W perymsinus. Mutepdaza u MHTO3.
OcobeHHoCTH MPOIIECCOB, MpoTekaronmx B unrepdasze. [loaroroBka KieTku K
nenenuto. IIpecunrernueckuit  (MMOCTMUTOTUYECKUM), CHUHTETHYECKUA U
MOCTCUHTETUYECKUH (MPEMUTOTUICCKUN ) TIEPUOIBI UHTEP(DA3HI.

Marpuunsin cuate3 JHK — perumkanus. [Ipunanunsr permkanun JTHK:
KOMILJIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIM CHUHTE3, AHTUIAPAIIIEIbHOCTb.
Mexanusm permkanuu JIHK. Xpomocomel. Ctpoenne xpoMmocom. Tenomepsl U
TenoMepasa. XPOMOCOMHBI HA0Op KIETKW — KapuoTum. JIUMIouaHblil u



raruiouHeIM  HAO0Ophl XpoMocoM. ['oMosoruunble XpomocoMmbl. [lonoBbie
XPOMOCOMBL.

Henenue kinetkn — MuTO3. CTaiuM MUTO3a U TMPOUCXOASIIME B HHUX
npoueccel. Tunel Muto3a. Kapnoknnes u quTokuHe3. buosiornueckoe 3HauyeHue
MUTO3a.

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

Kinerounoe siapo, XxpoMocombl, PyHKIIMOHANIbHASI TeHOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxu, cmapenus u cudenu kiemok. «lL{ugposas
K1emkay — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHCcTpanuu

Tabmuubr 1 cxembl: «KU3HEHHBIM LUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmkanus JJHK.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKporpenaparsl: «Muto3 B
KJIETKAaX KOPEIIKA JIyKa.

JlaGopaTtopnass  padora  «M3yuyeHnme XpoOMOCOM Ha  TOTOBBIX
MHUKpOIIpEnaparax».

Jlaboparopnasi pab6ora «HaOmiomenune wmuTO3a B KIETKaX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpOITpenapaTax).

Tema 9. CTpoenne u GQyHKUNHM OPraHN3MOB

buonoruueckoe pazHooOpasue OPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHAQJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH  CTpOEHUS U  JKU3HEACSITENBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKJIETOYHBbIE TPHUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIIH, APYryue NpOTUCTHI. KOJTIOHMAIbHBIE OPTaHU3MBI.

B3auMocBs3p 4acTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIMHoe 1einoe. ['omeocras.

Tkanu pacrenuii. Tumel pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHas,
MOKPOBHAsI, MPOBOASAIIAs, OCHOBHAsA, MexaHu4eckas. OCOOEHHOCTH CTPOCHHS,
GYHKIIMN 1 PacTIONOKEHUS TKAHEH B opraHax pacTEeHUM.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEIINAIbHAS,
COCIMHUTENbHASA, MblleYHasi, HepBHAsA. OCOOEHHOCTH CTpOEHUs, QYHKIUN U
pPAacMoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPTraHOB JXKMBOTHBIX U 4eJIOBeKA. DyHKIIMU OPraHOB U CUCTEM OPraHOB.

Ornopa Tena opranu3mMoB. Kapkac pacrenuil. Ckenerbl OTHOKIETOUHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyXHbIil 1 BHYTpeHHUl ckener. CTpoeHHe U
THIBI COEAUHEHUS KOCTEN.

JIBmkeHne OpraHu3MoB. JIBHJKEHHME OJHOKIETOYHBIX OPraHU3MOB:
amME&0ouTHOE, )KTYTUKOBOE, PECHIUYHOE. JIBUKEHNE MHOTOKJICTOUHBIX PACTCHUN:
TPONIU3MBI M HACTUHU. JIBU>)KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranu3zmoB. llornomenue BOIBI, YIJIEKUCIOrO rasa |
MHHEPAJIbHBIX BEIIECTB pacTeHUsAMU. [InTanne )XxMBOTHBIX. BHYTpUIIONIOCTHOE U
BHYTPHUKIIETOUHOE MullleBapeHue. [lutanne mo3BOHOUHBIX XKUBOTHBIX. OTIEIbI
MHIIEBAPUTENBHOIO TpakTa. llumeBapurenbHbie xkemnesbl. [IumeBapurenpHas
CHCTEMA YEJIOBEKA.

Jlpixanue opraHu3MoB. JIpIxaHue pacTeHuil. J[pIxaHue IKUBOTHBIX.
Huddysus razoB yepe3 NoBepxHOCTh KieTku. KoxkHoe apixanue. JlpixaTenbHas
MOBEepXHOCTh. JKabepHoe u 5€érouyHoe napixaHue. J[pIXxaHWe MO3BOHOYHBIX
’KUBOTHBIX M YEJOBEKA. OBOJIIOIMOHHOE YCIOXHEHHUE CTPOCHUSI JIETKUX



NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHas cHUcTeMa 4YeloBeKa. MeXaHu3M
BEHTWISIIUM JIETKUX Yy MNOTUL W MJIEKONUTAKOWUX. Perynsuusa abIXaHus.
JlprxaTenbHbIE O0BEMBI.

TpaHcnopT BEHIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CHUCTEMBI pPACTCHUM.
TpaHcropT BemIECTB y KUBOTHBIX. KpOBEHOCHass cucreMa M €€ OpraHbl.
KpoBeHocHasi cucTteMa TI03BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl W KpoBb. Kpyrum kpoBooOpalieHus. DBOJIIOLHUOHHBIC
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
Pabora cepana u eé perymsuus.

Brigenenue y opranusMoB. Beimenenue y pacteHuil. BeineneHue y
#KUBOTHbIX. CoKpaturtenbHble Bakyosid. Opranbl BeiaesieHus. Duiibrpanus,
cekpenus 1 00paTHOE BCaChIBAHKE KaK MEXaHU3MbI paOOThI OPTraHOB BbIJCICHHUS.
CBs13b IOJIOCTH TE€JIa C KPOBEHOCHOM M BBIIEJIUTENIBHON cUcTeMaMu. Brienenue
y TO3BOHOYHBIX JKUBOTHbIX ©  4enoBeka. Ilouku. CrpoeHue wu
dbyHkunonupoBanue Heppona. OOpa3zoBaHUE MOUYHU Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa Y OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OakTepuil M LMCTHI MPOCTEHIIMX. 3alllUTa y MHOTOKJIETOYHBIX PACTCHHI.
Kyrtukyna. Cpenctsa macCUBHOM M XUMHAYECKOM 3a1IUThl. ODUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHEIE.
3amura opranu3Ma ot 6ose3nel. MmmyHnHas cucrema venoBeka. Kiierounsii u
rYMOpaJIbHBIA UMMYHUTET. BpokI€HHBIN U TIPUOOPETEHHBIN crienuuiecKuit
UMMYHUTET. Teopust KiloHaIbHO-cenekTuBHOr0 nMMmyHutera (I1. Dpaux, ©. M.
bepuer, C. ToneraBa). BocnamutenbHble OTBEThl OpraHu3MoB. Pomb
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocte u peryisanus y OpraHu3MmoB. Pasapaxumocts y
OJHOKJIETOUHBIX OpPraHu3MoB. Takcucel. Pa3gpaxuMocTs W perynsuus y
pacteHuid. PocToBbIe BelecTBa U UX 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryysiius y >KMBOTHbIX. HepBHas
cucTeMa u €€ OT/IeJIbl. DBOJIIOIIMOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OT/IENIbI TOJOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediiekc u
pednexropHas ayra. besycinoBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanbHas peryssnus U SHIOKPUHHASI CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKenes3pl HSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKpUHHOW cucteMm. ['mnoramamo-runoduzapHas
cucTeMa.

JdemoHcTpanumn

[Toptper: U. 11. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJIOPOCTN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocreitmmey, «Opranbl IBETKOBBIX PACTCHUI»,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBbie cucteMbl», «CTpoeHHE CTEOIs»,
«CTpoeHue JIMCTOBOM MIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJIET YeT0BEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucrema», «HepBHas cucrema», «Koxa», «MplliedHas  cucCTEMay,
«BbrgenurenbHas cucremay, « DQHAOKPUHHAA cUcTeMay, «CTPOCHHUE MBIIIIbDY,
«Ammynurer», «KumeynonosoctHeie», «(Cxema THUTaHUS  PACTCHUI»,
«KpoBEHOCHBIE CHCTEMBl TO3BOHOYHBIX KUBOTHBIX», «CTpoeHHE THUAPBI»,
«Ctpoenue mnanapumn», « BHyTpeHHEe CTpOCHHE JOXKIEBOro uepBsi», «HepBHas
cuctemMa peid», «HepBHas cucrema ssarymkm», «HepBHas cucrtema
npecmbikatomuxcs», «HepBHag cucrema nTuny, «HepBHas —cucrema
MIeKonuTamuxy, «HepBHas cucrema denoBekay, «Pediekcy.



O6opynoBanue: CBETOBOM MUKPOCKOII, MUKPOTpPENnapaThl OJTHOKIECTOUYHBIX
OpraHu3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOKHX, KUBBIE IK3EMIUIAPbl KOMHATHBIX PACTeHH, repOapuu
pacTeHHMI pa3HbIX OTHEIOB, BIIAXKHBIC MpPENaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyJoBaHuE MJig JEMOHCTPAIlMM TOYBEHHOTO W BO3JYIIHOTO MUTAHUS
pacTeHuM, pacileryieHus Kpaxmana U OelIKOoB Moj JeHCTBUEM (DEpMEHTOB,
o0opyI0BaHuE JIs1 AEMOHCTPAIIMU OMBITOB M0 U3MEPEHUIO JKU3HEHHON EMKOCTH
JNETKUX, MEXaHW3Ma JbIXaTEJbHbIX JIBUKEHUW, MOJEIH TOJIOBHOTO MO3ra
Pa3JIMYHBIX )KUBOTHBIX.

JlabGopaTopHas padora «/3ydyeHre TKaHEH pacTCHUI».

JlabopaTopHas padora «/3ydeHre TKaHE KUBOTHBIX).

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

Tema 10. PazMHOkeHHE M pa3BUTHE OPraHM3MOB

@dopMbI pa3MHOMKEHHUSI OPraHU3MOB: Oecrojioe (BKJII04asi BEreTaTUBHOE) U
noyioBoe. Buubl 0ecnosioro  pa3MHOMXKEHUS: TOYKOBAHUE, CHOPYJISIIHS,
dbparMeHTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxkenue. [lonoBeie KieTKH, uinu rameTsl. Meito3. Ctaguu
Mmeirio3a. IloBenenne xpomocom B Mmeio3e. Kpoccunrosep. buonormueckuii
CMBICJI M€103a U MOJIOBOTO Ipoliecca. Melo3 U €ero MeCTO B JKU3HEHHOM ITUKJIE
OpraHU3MOB.

[IpenzaponpimieBoe pa3zButue. ['ameroreHe3 y KUBOTHBIX. [lomoBbIe
xene3bl. O0pa3zoBaHuE U PA3BUTHE MOJIOBBIX KIETOK. CIiepMaTOreHe3 U OOTeHE3.
CrpoeHune noJoBbIX KIETOK.

OmomoTBOpeHHE M AMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoObBI
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOpHOJIOTUS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeenez — oOHa u3 2nasHvix npoodnem
amopuonoeuu. Kownyenyus mopgocenos u moodenu mopghoeenesa. Cramuu
AMOpHOTreHe3a KUBOTHBIX (Ha mpuMepe Jarymku). [poGnenume. Tumbl
TPpOOJIeHUs. /JlemepMunuposantoe u HedepmMuHuposanHoe opoonenue. bracmyna,
munst Onacmyn. OCOOSHHOCTH APOOJICHUS MIICKONMUTAIOIINX. 3apObIIICBbIC
JTUCTKH (TacTpyJIsiius). 3aKkiiaika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JTUCTKOB.
B3auMHOe BiMsHHE dYacTel pa3BHBAIOLIETOCS 3apojbliia (dMOpHOHATBHAS
UHIYKLOMS). 3akiajka IUlaHa CTPOEHUS JKMBOTHOTO Kak  pe3yJbTar
UEPAPXUYECKUX B3aUMOJICHCTBUN TeHOB. BinsHue Ha YMOpUOHATBLHOE Pa3BUTHE
pazIUYHBIX (PaKTOPOB OKPYKAIOMIEH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTomMOpuonaneueiii epuon. IIpsmoe u
HempsiMoe pa3Butue. Pa3Butue ¢ Meramopdo3oM y OEClO3BOHOYHBIX U
MMO3BOHOYHBIX XUBOTHBIX. BHOJOTMYECKOE 3HAYEHUE MPSMOr0 U HEMPSIMOTo
pPa3BUTHUSI, UX PACHIPOCTPAHEHHUE B MpHpoje. TUlbl pocta >KMBOTHBIX. DaKTOPHI
pPEryJsiud pOCTa JKUBOTHBIX W dUenoBeka. CTaauu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX U yenoBeka. [leproabl oHToreHesa yenoeka. CtapeHue
¥ CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

PasmHuoxxenne u pasButue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacteHuit. OOpa3oBaHue crmop B Tpolecce Meiiosa.
l'amerorenes y pacrenuii. OIUIOJOTBOPEHHWE U PA3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BOITHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacteHuit. OOpazoBaHme
Y pa3BUTHE CEMEHM.

MexaHu3Mbl pEeTyISIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JeMmoHCcTpanumn



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

Tabmuubr u cxembl: «BereratuBHOe pa3MHOXKeHUE», «Turmbl Oecrnonoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIAMUAOMOHAB», «Pa3MHOXKEHUE BIIICHBDY,
«Pa3mHOkeHue ruape», «Meio3y, «XpomMocombby, «l'ameTorenesy, «CtpoeHue
AMIEKIIETKU U criepMaro3onsia», « OCHOBHBIE CTaauu OHTOTreHe3a», «lIpsmoe u
HEMpsIMOE pa3BuTue», «Pa3BuTme Maiickoro xyka», «Pa3BuTue capaHuym»,
«Pa3Butne nArymkn», «/IBOMHOE OIIOJOTBOPEHUE Yy LIBETKOBBIX PACTCHUI»,
«CTtpoeHue CeMsH OTHOJIONBHBIX U IBYJI0JbHBIX PACTEHUNY, « KU3HEHHBIA UK
MOPCKOM  KamycTbD», <OKWM3HEHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NaropOTHUKA, «KU3HEHHBIN HUKII COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MUKpONpenaparhl SUIEKICTOK U
CIIEpPMAaTO30U/I0B, MOAENb «LIMKII pa3BUTHSA JIATYILIKN.

JlaGopaTtopnasi padora «l3ydeHHe CTpPOEHHsS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

IIpakTnueckass padora «BbIsIBICHUE MPU3HAKOB CXOJCTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHuE OpPraHOB pPa3MHOXKEHUS BBICIINX
pPacTEHUI».

Tema 11. I'eHeTKa — HAyKa 0 HACJEACTBEHHOCTH M W3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBIIEHUS W pa3BUTUSI Te€HETUKU Kak Hayku. PabGoter I
Menpens, I'. ne @pusa, T. Moprana. Poisib 0T€4ECTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Pa6oter H. K. Konsiosa, H. . Basunosa, A. H. benosepckoro, I'. 1.
Kapneuenko, 0. A. ®unmunuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETHYECKHE TOHATUS W CHUMBOJBL. ['OMOJOTHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HBI, aJlbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U
PEIECCUBHBIN TMPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YHCTAsl JIMHUS, TUOPHIBI,
reHotur, QeHorur. (OCHOBHBIE METOJIBI TEHETHKU: TUOPUIOIOTHYECCKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanumn

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

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

JlaGopaTopnasi paGora «JIpo3oduiaa Kak OOBEKT T'C€HETHYECKHUX

VCCIIEIOBAHUIY.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBwiii 3akoH MeHaenss — 3aKoH

€AMHO00pa3usi TUOPUIIOB TMEPBOTO TOKoJeHus. [IpaBmio gOMUHUpPOBAHWS.
Bropoii 3akoH MeHzenss — 3aKOH pacuieyieHusl Tpu3HakoB. L{urtomornueckue
OCHOBBI MOHOTMOPHIHOTO CKpeluBaHus. [ umoresa 4ucTOThHI ramMer.

AHanuzupyouiee CKpELIUBAaHUE. [TpomexyTOUHBIN XapaxkTep
HacyenoBaHus. Pacuienienre npu3HakoB IIPY HEMOJIHOM JOMUHUPOBAHUH.
HurubpuaHoe ckpemuBaHue. Tperuii 3akoH MeHmens — 3aKoH

HE3aBHUCUMOIO  HacJleAOBaHWsA  IpU3HAKOB.  lLluromormyeckne  OCHOBBI
IUTHOPUTHOTO CKPEUIUBaHUSI.

CuerienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrienieHHOe
HACJIEJOBAHUE T'€HOB, HAPYLICHUE CLEIUICHUS MEXAY reHamu. XpOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIA MEXaHU3M OIPEAEIICHUS M0J1a. AyTOCOMBI
Y IIOJIOBBIE XPOMOCOMBI. | OMOTraMeTHBIN U F€TEPOraMeTHBIN 10JI. ['eHeTnueckas



CTPYKTypa TMOJOBBIX XpoMmMocoMm. HacneaoBaHue MNpPU3HAKOB, CIEIJIEHHBIX C
IIOJIOM.

I'enoTun kak wenocTHas cucrteMa. llnedoTponuss — MHOXECTBEHHOE
JIEUCTBUE TeHa. MHOXKECTBEHHBIA aJUIeNU3M. B3auMoaencTBUE HEaJIEIbHBIX
reHoB. KommiementapHocTs. Onuctas. [Tlonumepus.

['eHeTHYECKUIT KOHTPOJIb PAa3BUTHSl PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eneTnyeckue MexaHU3Mbl CHMOWOTE€HE3a, MEXaHU3Mbl B3aUMOJCUCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHUKpOOHMOM». ['eHeThyeckue acneKThl
KOHTPOJISl U U3MEHEHHUS HACJIEICTBEHHON MH(OpPMAIIUU B TOKOJICHUSX KJIETOK U
OpPraHU3MOB.

JdeMoHCcTpanuu

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

Tabnuup u cxemsl: «IlepBbiit 1 BTOpoii 3akoHbI MeHaens», « Tpetuii 3akoH
Mennens», «AHanu3upyrollee CKpeumBanuey, «Hemomnoe noMuHUpOBaHUEY,
«CruerneHHoe HaclieJoBaHHuEe MPU3HAKOB y Apo30duibDy, «l'eHeThka moJiay,
«Kapuotun uyenosekay, «Kapuotun npozodumib», «KapuoTunm mnTUIB,
«MHOX€ECTBEHHBIN alIeNnu3mM», « B3auMo1eiCTBUE TEHOBY.

O6opynoBanue: MoJeidb MJis JEMOHCTpPAllMM 3aKOHOB €IMHOOOpa3us
ruOpUIOB TEPBOTO TMOKOJCHUS W PpACHICIUICHHS MPU3HAKOB, MOJENb IS
JEMOHCTPAllUM 3aKOHA HE3aBUCHMOI'O HACJIEAOBAHUS IMPU3HAKOB, MOJEIb JJIs
JEMOHCTpPALUK CUEILUICHHOTO HACJIEAOBaHUS IIPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIMBaHUs y IP030(DUITBD».

IIpakTuyeckass padora «/I3ydyeHue pe3ynbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUs y IPO30(DUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpeiasl npu (GopMUpOBaHHH (HEHOTHTIA.
N3menunBOCTh Ipu3HAKOB. KaueCTBEHHBIE U KOJIMYECTBEHHBIE IPU3HAKU. Buibl
U3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBECHHAS.

MoaudukanmonHas HW3MEHYUBOCTh. Poib cpensl B hopmupoBaHUM
MOIU(PUKAIUMOHHON n3MeHunBOCTH. Hopma peakiuu npusHaka. BapuannoHHbrit
psan u BapuarmonHas kpuBas (B. Moranncen). CBoiicTBa MOAM(PUKAIIMOHHON
U3MEHUYHMBOCTH.

I'enoTnnnueckasa NU3MEHYUBOCTD. CsBoiicTBa T€HOTUTTNYECKOU
W3MEHYMBOCTH. BHIBI TE€HOTHUIINYECKOH HW3MEHUYMBOCTA: KOMOWHATHBHAI,
MYTallMOHHAs.

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM MpOIecC — OCHOBA
KOMOMHATUBHON W3MEHYUBOCTHA. PoOjab KOMOMHATHUBHOM W3MEHYHBOCTH B
CO3JIaHUH TEHETHYECKOTO pa3HOOOpa3ms B IIpeeiax OJHOTO BHIA.

MyTanmoHHasi U3MEHYUBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIHOHTaHHbIE MW HMHAYUUPOBAHHBIE MyTauuH. SnepHble U
uUToIiazMaTuyeckue myraiuu. CoMaTU4ecKue U nojaoBbie MyTanuu. [[puunHel
BO3HMKHOBEHUA MyTanuid. MyTareHel W WX BJIUSAHUE HA OpPTraHU3MBI.
3aKOHOMEPHOCTU MYTAIIMOHHOTO MPOIECcCa. 3aKOH TOMOJIOTUYECKUX PSIAOB B
HacnencTBeHHoM n3menunBoctu (H.M. BaBunos). BHesiaepHast UI3MEHUMBOCTD U
HACJICICTBEHHOCTD.

Dnuecenemuxa u 3NUSEHOMUKA, pPONb SNUCEHeMUYecKUx @axkmopos 6
HACe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOSB Y OP2AHUZMOB.

JeMmoHCcTpanun



[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuinos.
Tabmuubr u cxembl: «Bumbl wu3mMenunBocTH», «MoaudukamoHHas

N3MEHUYHBOCTDY, «KomOunaTusHas W3MEHUYHBOCTD, «Meinosy,
«OmnonorBopenue», «l'eHeTHdyeckue 3a0oyieBaHUS — 4elloBeKa», «Bumsl
MYTaIAN.

O6opynoBanue: *KuUBbIe U repOapHble IK3EMIUISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpadum) >KUBOTHBIX C PA3TUYHBIMU BHJIaMU U3MEHYUBOCTH.

JlabopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEMN
MOJAU(PUKAIUOHHON u3MeHunBOCTU. [locTpoeHne BapHAlMOHHOIO psa |
BapPHUALIMOHHON KPUBOW».

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

Tema 14. I'eneTuka yesi0BeKka

Kapuotun yenoBeka. MexayHapoaHasi mporpaMMa UCCIEIOBaHUSI TEHOMA
yejnoBeKa. MeToabpl H3y4YEHUs] TEHETUKM 4YEeJOBEKa: TIEeHEaJlOTM4eCcKUi,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, IOIYJISALMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMeHHOE  OMNpENENICHHE  TEHOTHIIA:
IIOJITHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCIIE C IOMOIIBIO
[M[[P-ananu3a. HacnencrBennole 3a0ojeBaHUS  4YelloBeKa. [ eHHbIE U
XpOMOCOMHBIE  OOJe3HH  4YeloBeka. bone3sHm ¢ HAcleICTBEHHOMN
IIPEAPACIIOIOKEHHOCTHIO. 3HayeHue MEIULUHCKOU TEHETUKH B
IPEIOTBPAIICHUH U JICYCHUH TeHEeTHUEeCKUX 3a00JIeBaHUI YesnoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJIETKH. [TonsTue
«TEHETUYECKOTO Tpy3a». ITUYECKHE AacCHeKThl HCCIeAOBaHUN B 00JacTH
pPEIaKTUPOBaHUs T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
¢uznueckoMy W XUMHUYECKOMY  3arpsi3HCHHUIO  OKpY)KArollel  Cpembl.
I'eneTnyeckas npeapacnoioKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanuun

Tabnuup! u cxembl: «Kapuotun yenosekay, «MeTonbl U3y4eHUs] TEHETUKA
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YEJTOBEKay.

IpakTnueckasi padora «CocTaBieHUE U aHAIINU3 POJOCIOBHOW.

Tema 15. Cesntekuiusi OpraHu3MoB

JlomecTuKanus W CelIEKIUs. 3apOXkKIACHUE CEIEKIUU W JTOMECTUKAILIUH.
Yuyenne H. U. BaBumoBa o IleHTpax mnpouCXOXIEHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHUl. PoJb celekunu B CO3/1aHUU COPTOB PACTEHUM U NOPOJ
#KUBOTHbIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaciaencTBeHHoM wu3MeHuuBoctTH H. WM. BasumoBa, ero 3HaueHue g
CEJICKIIMOHHOM paboTHI.

Metoasl cenekunoHHOM paOoThl. McKyccTBeHHBIN OTOOp: MacCOBBIA U
WHIUBUyIbHBIA.  OJTambl  KOMOWHAIIMOHHOW  cenekiuu.  VcnbiTanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp IO TEHOTHITY C TOMOIIBIO OIICHKH
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ MoMoIIbio aHanm3a JIHK.

HckyccTBeHHBIN  MyTareHe3 Kak METOJ[ CEJIEKIIMOHHOW  paOoTHI.
PagnanvoHHbIl M XUMHYECKHM MyTareHe3 KakK HWCTOYHUK MYTalud Yy
KyJIbTYPHBIX (hOpM Oopranu3MoB. Vicronb30BaHre TeHOMHOTO PEaKTUPOBAHUS U
MeTon0B pekomOunanTHbIX JIHK mist momydenust MCXOQHOTO MaTepuaia s
CEJICKLINH.

[Tomyuenue MTOJIUIUIONIOB. BnayTtpuBnnoBas TUOpUIU3ATIHSL.
biuskopoAcTBEeHHOE — CKpellMBaHue, WM  uHOpuauHr. HepoacTBenHoe
CKpenuBanue, wim aytopuaunr. ['ereposuc u ero nmpuuusbl. Vcnons3oBanue



reteposuca B cenekiuu. Otnanéunas rudpuauzanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX THUOpUIIOB. [lOCTHIKEHMSI CENEeKIMU PpACTEHUHW U IKUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3y4eHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHN U
UX JUKUX PpOJWYEH i1 CO3JaHUs HOBBIX COPTOB U  THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YETIAX YIIYYULeHUS CYUWECMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL
U Kpoccos, 6 MOM Hucie C NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHbIX
uccne008anuil, nepedosulx uoeti U nepCneKmueHbIX MmexHoI02UlL.

JdeMoHCcTpanuu

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

Tabmuubr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS U MHOrooOpaszus
KYJIbTYPHBIX PAacTEHUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEIACTBEHHOU
U3MEHUHUBOCTHY», «MeToapl cenekiun», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

JlaGopaTtopnasi pabora «l3ydyeHue COPTOB KyJNbTYPHBIX PAcCTEHUU U
IIOPOJI TIOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHre METO0B CEJICKIIMN PACTCHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

IKeKkypeuss «OCHOBHBIE METOABl M JOCTUKEHHUS CEJIEKIMU PACTCHHUUN U
KUBOTHBIX  (Ha  CEJICKIIMOHHYIO  CTaHIUI0,  IUIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1aOOPATOPUIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. BuoTexHOJI0THS U CHHTETHYECKAs OMOJI0TUS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJIOTHHU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYpPbl, = MHUKPOOPraHHU3MbI, = HMX  XapakTEepUCTUKA.  TpaaulIMOHHAasA
OMOTEXHOJIOTHS: XJICOONeUeHne, TMOMyUYeHUE KHUCIOMOJIOYHBIX TMPOIYKTOB,
BuHOAEnne. Mukpobuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTHYECKUX
TexHoJoruii. [Ipon3BoAcTBO OeIKa, aMUHOKUCIIOT U BUTAMHHOB.

Co3nanue TEXHOJOTHI U MTHCTPYMEHTOB 1I€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBaHHMSI TE€HOMOB C LEJIbI IIOJYYEHHUS] OpPraHU3MOB M HX
KOMITOHEHTOB, COJIEp KAIlIUX HE BCTPEUAIOIINECS B MIPUPOJE OMOCUHTETUYECKHE
Iy TH.

Knerounas naxxenepus. MeToasl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpumobOanku. ComaTtuueckass THOpUAM3AIUSA W COMATHYECCKUUN
ambOpuoreHes. Mcmonp30BaHue TaIIONAOB B CENEKIMH pacTeHuil. [lonyyerue
MOHOKIOHANIbHBIX anmumer. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NONUKIIOHANbHBIX anmumen 6 MeduyuHe. VICKYCCTBEHHOE OILIOJIOTBOPEHHE.
PexoHCTpyKkUHMs  SMLOEKIETOK W KJIOHUPOBAHME  KUBOTHBIX.  Merton
TPAHCIUTAHTAILIMH SIJEP KIETOK. TexHonocuu 0300po6ienus, KyIibmusuposanus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCTNEEHHBIX KVIbIMYP.

XpOMOCOMHass W Te€HHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T'€éHa |
koHcTpynpoBanue  pekomOuHauHTHRIX JIHK.  Cozdanue  mpamnceennwvix
op2aru3mo8. JI0OCTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM U T€HHOW HHKEHEPHH.
DKOJIOTUUECKHE B ITUYECKUE MPOOJIEMbI T€HHON MHXCHEPHUHU.

Menuruackue OunorexHosornn. lloctreHomHass mudpoBas MeIUIUHA.
[MI[P-muarHocTrika. MeTabOJOMHBIM aHANW3, TEHOIICHTPUYECKUA aHaJIH3
MpOTEOMA YEJIOBEKA I OLIEHKUM COCTOSIHHS €ro 340poBbs. Mcmonp3oBaHue
CTBOJIOBBIX KJIETOK. TapretHas Ttepamus paka. 3D-OuommxeHepust st



pa3paboTku (GyHAAMEHTAIBHBIX OCHOB MEJUIIMHCKUX TEXHOJIOTHM, CO3JaHus
KOMIUJIEKCHBIX TKaHEW COYETaHHEeM TEXHOJOTUU TPEXMEPHOTr0 OMONPUHTUHTA U
ckaddonauHra s peleHus 3aa4 MepcoHATN3UPOBAHHON MEIUIUHBI.

Co3naHue BEKTOPHBIX BAKIMH C IIEJIbI0 00ecTeueHuss KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneit OPBU, ycTtaHoBiIeHNE MOJNEKYISIPHBIX MEXaHU3MOB
dbynxunonuposanust PHK-conepxammx BupycoB, BEI3BIBAIOIINX 0CO00 OMACHBIE
3a00s1€BaHUs YEIOBEKA U JKUBOTHBIX.

JdeMoHCcTpanuu

Tabmuupr u  cxembl:  «/cmonp30BaHME ~ MUKPOOPTraHU3MOB B
IPOMBIIIJIEHHOM  NPOU3BOJCTBEY», «KierouHas wuHxkeHepus», «l'eHHas
WUHXEHEPUSD.

JlaboparopHasi pabora «/3yyeHue o0beKTOB OMOTEXHOIOTHI.

IIpakTnueckast padora «llonyyeHre MOJTOYHOKUCIBIX POAYKTOBY.

IKekypeuss «buoTexHosorus — BaKHEUIIas NPOWU3BOAUTEIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxaenue U pasBuTHE IBOJIOLNMOHHBIX NMPeACTABJICHUN B
Oonosorum

OpomonnonHas teopusi Y. JlapBuHa. IlpeanochuUlKM BO3HUKHOBEHUS
napBuHHu3Ma. JKW3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JIBrxkymue cuibsl  SBoionuu  BUnoB 1o Y. JlapBuHy (BbICOKas
WHTEHCHUBHOCTh PAa3MHOKEHHSI OPraHU3MOB, HACJIEJACTBEHHAs M3MEHUYHUBOCTD,
O6opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA U UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunteTnueckoi teopuu sBomtonuu (CTI). Heittpanphas
Teopust dBoJtou. CoBpeMEHHash JBOJIOIMOHHAS OWOJIOTHS. 3HAYCHUE
HBOJTFOIIMOHHOM TEOPUU B POPMUPOBAHNH €CTECTBEHHO-HAYYHOU KaPTHUHBI MHUPA.

JdemoHcTpauuun

[ToptpeTtsi: Apuctorens, K. JIlunne, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosbe, Y. apsun, C. C. UetBepukos, U. N. llImansraysen, Jx. Xonaeis, /.
K. benses.

Tabmuupbr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHero)y,
«Jlectnunia xwuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
pHUCIOCOOJIeHnt y pacTeHuil U >kuBOTHBIX (1m0 Jlamapky)», «Kapra-cxema
Mapuipyra nyrewmectsus Y. Jlapsuna», «Haxonkm Y. Jlapunay», «Dopmsl
00pwOBI 32 cyriecTBOBaHuEY, «Ilopoasl romy6eiy, « MHOr0OOpa3ue KyIbTypHBIX
dopm kamycTel», «llopombl AOMamIHUX KUBOTHBIX», «Cxema oOpa3oBaHUsA
HOBbIX BUAOB (1o Y. [apBuny)», «Cxema COOTHOLICHHUS JBUKYIIUX CHI
ABOJIOLNNY, « OCHOBHBIE MOJIOKEHUS CHHTETUYECKOU TEOPUU IBOTIOLINI).

Tema 2. Mukpo3Borouus 1 €€ pe3yabTaThl

[Tonynsiuus Kak »3JeMeHTapHas eauHuna HBodtonnd. CoOBpEMEHHbIE
METOABl OIEHKH TEeHETUYECKOTO Pa3HOOoOpa3usi W CTPYKTYPHI TMOIMYJISIUH.
N3menenune renodoH1a MOMyIISAIUN KaK JIEMEHTAPHOE IBOTIOIIMOHHOE SIBJICHUE.
3akoH reHeTnyeckoro paHoBecus Jx. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (aKTOPHl (IBMKYIIAE CHJIbI) DBOJIONHUH. MyTaIMOHHBIN
mporecc. KomOuHaTMBHas W3MEHYMBOCTH. [lpeiid reHoB — ciydaifHbie
HEHAIIPABJICHHBIE W3MEHEHHS YacTOT ajuieied B momynsamusax. Oddexr
ocHOBaTend. Ipgexm OymouLiounoco copaviuka. CHuUdCeHUe 2eHemuyecKko2o
pasHoobpazus: npuduHvl u ciedocmesus. Ilpossenenue sghgpexma opeiigha 2enos 6



bonvuwux u  maneix nonyaayusx. Murpanuu. V3omsamus  MOMYJISIAN:
reorpaduyeckas (MpocTpaHCTBEHHAs), OMoJIOruYecKast (pernpoyKTUBHA).

EcrectBennbiii otbop — Hampapisiomuid (paktop 3BosrOIMA. DOpMbI
€CTECTBEHHOTO OTOOpa: JABWXKYUIUH, CTaOWIM3UPYIOIINMA, pa3pbIBAIOIIMIA
(mu3pynTuBHbIN). [lomoBoit 0T60p. BO3HUKHOBEHNE M HBOIOIUS COIIUATIBHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIIOIUH.
Bo3HukHOBeHHE  TPUCHOCOOJIEHUI Yy  opraHu3MoB.  ApoMopdo3sl U
UAN0A 1N TAll UK. [Tpumepst PUCTIOCOOJICHH M y OpraHU3MOB:
Mopdornoruyeckue, (U3MOJOTUUECKHE, OMOXMMUYECKHE, TOBEIACHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykTypa. BupooOpasoBaHue Kak pe3ynibTar
MUKPOAIBOIOIMHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CIIOCOOBI BHJI000pa30BaHUS: aJIonaTpU4YeCcKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUIUIOMIU3AIINS,
rudpuauzanus). JUTensHOCTh IBOIIOIIMOHHBIX MPOIIECCOB.

Mexanuzmbl (HOpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usi.

Pons »BomonmoHHONW OWONOTrMU B Ppa3paOOTKEe HAYYHBIX METOJI0B
coxpaHeHusi OnopazHooOpazus. MUKPOIBOIIONUS U KOABOJIOIUS MMapa3UuTOB U
uxX Xo3sieB. MexaHu3mbl (HOpPMHUPOBAHUSA YCTOWYMBOCTH K AHTUOMOTHUKAM U
crtoco0Obl OOpHOBI ¢ HEH.

JlemoHcTpanuu

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

Tabmuubr 1 cxembl: «MyTanmoHHasi U3MEHUUBOCTBY, «llomynsimoHHas
CTpyKTypa Buma», «Cxema TmposiBIeHUS 3akoHa Xapau—BaiinOepray,
«/IBYOKyIIIE CHJIBI  DBOJIONMMY, «OJKOJOTUYECKAS] W3OJSAIUS  TMOMYJISIHMA
ceBaHCKoM Qopenmny, «I'eorpaduueckass U30AMA JTUCTBEHHUIIBI CUOUPCKON |
JUCTBEHHUIIBI TaypCcKOiy, «lomynsiinoHHbIe BOJHBI YUCICHHOCTH XUIITHUKOB U
XKepTB», «Cxema JACHCTBHS €CTECTBEHHOro oTOopa», «DopMbl OOpnOBI 3a
cyliecTBoBaHuey», «MHAycTpuanbHbli MelnaHu3M», <« KUBbIE HCKOIIAEMBIEY,
«ITokpoBUTENECTBEHHAST OKpacka >XMBOTHBIX», «lIpemympexnaromnias okpacka

)KUBOTHBIX»,  «DU3HOJOTUYECKUE  aJalTalluuny, «ITpucnoco0IeHHOCTh
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepuu Buma», « BUabl-IBOMHUKNY,
«CtpykTypa BHAa B NPUPOJIEY, «CrocoOsl  BHA000pa3OBaHUSY,

«I"eorpaduueckoe BU000pazoBaHue TPEX BUAOB JAHABIIICH, « IKOJIOTHIECKOE
BUI000pa3oBaHre BHUAOB cHHHID, «[lomummonasl pactenuitn, «KamyctHo-
pEeACUHbIN THOPUIY.

O6opynoBanue: repOapuu pacTeHUH, KOJUICKIIUYA HACEKOMBIX, Uydesia IMTHII
U 3Beped ¢ mpUMepaMH Pa3IUYHBIX MPUCIOCOOTICHUH, dydesa MTUIl U 3BEpei
pPa3HBIX BHJIIOB, repbapuy pacTeHUil OJM3KUX BHJOB, OOPa30BaBIINXCS
Pa3TUYHBIMH CTIOCOOAMH.

Jlaboparopnasi pa6ora «BrpIsiBIeHHE M3MEHUMBOCTH y OCOOEH OJTHOTO
BUJIY.

Jlaboparopnasi pa6ora «IIpucrmocoOneHuss OpraHU3MOB H  UX
OTHOCHUTEJbHAS 11€JIECO00Pa3HOCThHY.

Jlaboparopnasi pa6ora «CpaBHEeHHE BHIOB 1O MOP(POIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yJibTaThl

Mertoapl u3yudeHHss Makpo3BosiolMU. [laneoHTomornveckue MeToAbI
n3ydenus odBomoruu. [lepexomubie (GopMbl ¥ (UIOTEHETUYECKUE PSIIBI
OpraHU3MOB.



buoreorpaduyeckue MeTo bl U3ydeHus »BomoIuu. CpaBHeHHE (IIOPHI U
¢dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emuu. Busbi-
SHJEMHUKHU U PEIUKTHI.

OMOpHOJIOTUUECKME W CPaBHUTEIBHO-MOP(OJIOTUUECKHE  METO/IbI
U3YUYEHHUSI HBOJIOLMH. ['€HETUYECKHE MEXaHW3Mbl HBOJIOLMM OHTOTE€HE3a H
MOSIBJICHHSI 3BOJIFOIIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE ¥ aHAJIOTUYHBIE OPTaHBbI.
PynuMenTtapubsle  opranbl H  aTraBuU3Mbl.  MOJIEKYJSIPHO-TEHETUYECKUE,
OMOXMMHUYECKHE M  MaTeMaTHYeCKHUE METOJAbl  U3YYEHHUS  HBOJIIOIUU.
['omonoruunsie reHbl. COBpeMEHHbIE METOIbI MOCTPOCHUS (PUIOTEHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MyTalli{ U SBOJIIOLUS TEHOMOB.

OO61ue 3aK0OHOMEPHOCTH (ITpaBUIIa) IBOIIONUN. [IpuHyun cmenvl hyHKYUil.
HeobOpatumocTs sBoMIONMU. AganTuBHas paauaius. HepaBHOMEpHOCTh TEMITOB
ABOJIIOLINH.

JemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['eKkeb.

Tabnuub! u cxembl: «OUITOTEHETUYECKUN PSIT JIOMIATN, «APXEONTEPUKCY,
«3Bepo3yobie  smiepb», «Crerouedanb», «Punnopute», «CemMeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30861 3eminn», «Jlpeid KOHTHUHEHTOBY,
«PenukTely, «HawyanbHble cTaguu 3MOPUOHANIBHOTO PA3BUTHUS TTO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M AaHAJOTHYHbIE OpraHbDy, «PyJaUMEHTBI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI 4YEOBEKa W IIKUMITaH3e», «IaBHBIE
HaIpaBJICHUS 3BOJIOIHUIY, «OO0I11IHe 3aKOHOMEPHOCTH SBOJIIOIIHI.

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

Tema 4. IIpoucxoxaenne U pa3BuTHe *KU3HU Ha 3emuie

Hay4unple THMOTE3bI MPOUCXOXKICHUS >KU3HH Ha 3emie. AOUOTEHE3 H
naHcrnepmusi.  [loHaydyHble ~ TPEACTABICHUS O  3apOXKICHUU  >KU3HH
(kpearmonu3M). ['wmore3a TOCTOSHHOTO CaMO3apOXKACHHUS JKU3HU U €€
onpoBepkeHue onbiTaMu  ®. Pemm, JI. Cnammanuanum, JI. Ilactepa.
[Ipoucxoxaenne >Ku3Hu U aCTPOOUOIIOTHSI.

OcHOBHBIE ~ 3Tanbl  HEOpraHW4Yeckow  sBomronuu.  [lnanerapHas
(reoyornyueckas) BOJIONMS. XHUMHYECKas HBOJIONMSA. AOHOTeHHBI CHHTE3
opraHuueckux BemecTB U3 Heopranmdeckux. OneiT C. Mumiepa u I'. HOpu.
OO6pazoBanue moaumepoB W3 MoHoMepoB. KoamepBatHas rumore3a A. .
Onapuna, runore3a mnepBuuHOro OynboHa JIk. XosmelHa, reHeTHYECKas
runore3a . Mémnepa. Pubosumer (T. Uek) m rumoreza «mupa PHK» V.
['unGepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJICTKH.

Uctopusa 3emmnm u Metonpl e€ u3yudeHwus. Vckomaemble OpraHHYecKue
octatku. ['eoxpoHonorus u e€ wmeroasl. OTHOCHTENbHAass W aOCONIOTHAS
reoxpoHosiorusi. ['eoXxpoHoJiornyeckast mKasa: 30Hbl, 3pbl, IEPUOIbI, STOXHU.

HavanbHbie 5Tamnbl opraHnyeckor 3BoONMU. [losBIIEHWME W 3BOIIOIUS
MEPBBIX KJIETOK. DBOJIIOIMS MeTaboam3Ma. Bo3HUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKpPOOHBIE OWOIJIEHKM KaK aHajlor TepPBbIX Ha 3emile
coobmiecTB. CTpoMatonuTsl. [IpokaproOThI 1 SyKapuOTHI.

[Tpoucxoxnenune AYKapUOT (cumbuorenes). DBOJIIOIIUOHHOE
MPOUCXOXKJIeHHE BUPYCOB. [IpoMcxoXaeHUE MHOTOKJIETOUYHBIX OPraHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl YBOJIIOIIMN BRICIIUX pacTeHu. OCHOBHBIE apoMOp(]o3bI
pacteHuil. Beixon pacreHnii Ha cymy. llosiBneHne cnopoBBIX pacTeHUM M



3aBoeBaHME UMU cymHd. CeMeHHble pacTeHus. [IponcxoxkaeHue IBETKOBBIX
paCTECHUM.

OcHOBHBIE ATallbl BOJIOLNUU KUBOTHOrO Mupa. OCHOBHbBIE apoMOp(]o3bl
*KUBOTHBIX. Benyckas dayna. KemOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpOBbIE )KUBOTHBIE. JKU3Hb B BOJIE. DBOJIIOLMSA TIO3BOHOYHBIX.
[Tpoucxoxnenne ampuouit u pentuwiuii. [IpoucxoxaeHrne MICKOMUTAIOMNX U
ntul. [lpuHmun kimoudeBoro apomopdosa. OcBoeHue OeClO3BOHOYHBIMU H
MIO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTne xu3HM Ha 3emile MO 3paM U NEPUOAAM: apXeu, MPOTEPO30H,
najaeo3oi, Me3030M, KaiHo30M. OOmas xapakTepUCTHKa KiuMata W
re0JIOTHYECKHUX TporeccoB. [losiBIEHNE U paclBET XapaKTEPHBIX OPTraHU3MOB.
VYriieobpa3oBaHue: €ro ycioBUs U BIMSHHUE HA Fa30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHHS — IKOJIOTHYECKUE KPU3UCHI Ipouuioro. [Ipuunssl u
CJIEACTBUS MacCOBBIX BbIMUpaHUN. COBpPEMEHHBIN IKOJOTUUECKUN KPU3UC, ETO
ocobennoctu. [Ipobiema coxpanenus OnopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucTeMa oprauudeckoro mupa. [Ipunimmnsl kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsi: @. Penn, JI. Cnamnannanmy, JI. [Tactep, . . Meunnkos, A. U.
Omnapun, JIx. Xonaedn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuupl u cxemsl: «Cxema onbita @. Peany, «Cxema onsbita JI. Tlactepa
10 U3YUYECHUIO CAMO3apOKICHUS )KU3HW», «CxemMa onbiTa C. Mumnepa, I'. FOpuy,
«JTanbl HEOPTaHWUYECKOW 3BOJIOLUNY», «['€oXpoHOJIOrMYecKass IIKajaay,
«HauanbHbIe 3TaIbl OpraHuyecKon BOIOHINY, «Cxema 00pa3oBaHus DYKapUOT
nytéMm cumOuorenesa», «Cucrema KXuBoW NHpupoab», «CTpoeHHE BHUpPYCay,
«Apomopdossl pacteHuit», «Punmoduts», «OTHOKIETOUHBIE BOAOPOCINY,
«MHoTroKJIeTOUHBIE BOJOpOCINY, «Mxwm», «llanopoTHukn», «l'0JI0CEMEHHBIE
pactenus», «OpraHbl LBETKOBBIX pacTeHUil», «(Cxema pa3BUTUA >KHUBOTHOTO
Mupa», «Apomopdo3bl KUBOTHBIX», «IIpocteitmmey, «KuileyHOMOIOCTHBIEY,
«IInockue 4yepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmbikarommecs», «IItuupy, «MnekonuTaromuey, «Pa3Butue XuU3HU B
apXeucKou 3pe», «Pa3BurTHe )KU3HU B IPOTEPOZOUCKOU dpey, «Pa3BUuTHe KU3HU
B IIAJICO30MCKOM 3pey, «PazBuTre KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU
B KallHO30MCKOM 3pe», «COBpeMEeHHasi CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBanue: repdapur pPacTCHUN Pa3IUYHBIX OTIEIOB, KOJIJICKIIMH
HAaCEKOMBIX, BJIQXKHBIC MPENaparbl JKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUICKIIMM WIJIOKOXHUX, CKEJIEThl IMO3BOHOYHBIX JKUBOTHBIX, Yyde€lld NTHUI] U
3BEpEH, KOJUIEKUMH OKAMEHEJIOCTEM, TOJE3HBIX MCKOMAEMbIX, MYJISKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryansnaa JaalGopatopHass padora «MoaeaupoBaHUE OIBITOB
Mumnepa—tOpu 1o u3yueHno abMOTeHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUIN
B IICPBUYHOM aTMOc(epe».

JlaGopaTopnasi padora «/3yueHne U omMcaHHWE HCKOMAEMbIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IpakTuyeckas padora «l3ydeHue ocoOCHHOCTEH CTPOCHHS pacTEHUI
Pa3HBIX OTAEIOBY.

IlpakTuyeckass  pa6ora  «/3ydeHne  OCOOCHHOCTEH  CTPOCHUS
MMO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaenne 4ea0BeKa — aHTPOINOIeHe3

Paznensl n 3anaum anTponosiorun. MeToabl aHTPOMOJIOTHH.



CraHoBieHUE MPECTABICHUI O MPOUCXOKICHUH YEIOBEKA. PeIurno3xeie
BO33peHUs. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTtBO uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHUE
yenoBeka. CBHUIIETENIBCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-
MOPGOIIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3H0JI0T0-OMOXUMHYECKHE,
noBegeHueckue. OTauyusi 4YelnoBEKa OT KUBOTHBIX. lIpsMoxoxkaeHue u
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (hakToppl) — aHTPONOTeHe3a:  OMOJIOTHYECKHE,
cornpasibHble. COOTHOIIEHHE OMOJOTMYECKUX M COIMAIbHBIX (PAKTOPOB B
AHTPONOTCHE3E.

OcHoBHBIE cTaauu aHTpororene3a. PanHue yeaoBekooOpa3Hble 00€3bsHBI
(IpOKOHCYJIBI) ¥ paHHHUE TTOHTUIBI — OOIIIHE TPEIKH YETOBEKOOOPa3HbIX 00€3bsTH
U JoJei. ABCTPaJONUTEKH — ABYHOTHE NPEAKU JItoAci. UemoBEeK yMeblil,
NEpPBbIE W3TOTOBJIEHUS OPYIUW Tpynaa. YeloBeK NPSMOXOIAIIAA WU TEpPBbIA
BBIXOJI JTt0/IeH 3a penensl Adpuku. UenoBek reiaenboeprekuii — o0mui npeaok
HEaHJIEPTaJbCKOTO  YEJIOBEKAa M 4YeJloBeKa  pa3dymHoro.  Yenosek
HEaHJIEpTaJbCKUN KaK BUJ JIFOAECH XOJOJHOro KinmaTra. YeaoBeK pa3yMHbIH
COBPEMEHHOTO THWIIA, JACHUCOBCKUW YEIIOBEK, OCBOCHHUE KOHTHUHEHTOB 3a
npenenamu Adpuku. [laneorenerruka u majieoreHOMHKA.

DBOJIIONMS COBPEMEHHOTO YesioBeKa. EcTecTBEHHBIN 0TOOP B MOIMYJISIIUAX
yesoBeka. MyTallMOHHBIN nporiece U noauMopdusm. [lonmynsiroHHbIe BOJIHBI,
npeid reHoB, Murpaius u «3PGeKT OCHOBATENN» B MOMYJISAIUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckue pacel. IloHstue o pace. bonbmme pacel: eBporeonaHas
(eBpasuiickasi), aBCTpajO-HErpoujHas (PKBATOpUANbHAsA), MOHTOJIOUIHAS
(a3narcko-aMepukaHcKkasi). BpeMst U myTH pacceleHus 4ejJoBeKa IO TUIAHETE.
EnunctBo uyenoBeweckux pac. HaydHas HECOCTOSITEIBHOCTH pacu3Ma.
[Ipucnoco01eHHOCTh YeJOBEKa K pPa3HbIM YCIOBUAM OKPYXAIOIIEH CpEbl.
Brnusaue reorpaduueckor cpembl u jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOTIOTHIO YeTIOBEKa.

MexauciuruinHapable  MeToAbl B (u3MYeckor  (OMOJIOTHYEeCcKOil)
AHTPOMOJIOTUU.  ODBOJIIOLIMOHHAS ~ AHTPOMOJIOTHSL Y MaJCOAHTPOIOIOTHUS
YeJI0BEYECKHUX MOMyIsiuuidi. BuoconmanbHble UCCIEN0BaHUS NPUPOIbI UETOBEKA.
NccnenoBanue K03BOIOMUHN OUOJIOTHYECKOTO M COLUATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toprpersr: Y. Hapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmumer u  cxeMbl: «MeToapl  aHTPOMOJIOTHHY, «[ O0JIOBHOH MO3r
yenoBekay, «UenoBekooOpasHbie 00€3bsHB), «CKENeT YeloBeKa M CKeJeT
muMIan3e», «PyIUMEHThl U aTaBU3MbI», «JIBIXKylIUE CUJIbI aHTPOIIOTEHE3a,
«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAJIONUTEK», «UeloBeK yMeIbliiy,
«YenoBek mpamMoxomsammn», «JleHucoBckuil 4enoBek» «HeanmepranbubD),
«KpomanboHI1bl», «IIpeaku denoBekay, «ITambl IBOJTIOIUN YelloBeKa», «Packl
YEJI0BEKAY.

O6opynoBanue: MYJISDKA OKaMEHEJIOCTeH, TMPEAMETOB MaTepHaTbHOU
KyJIbTYpbl TIPEIKOB 4eNOBEKa, penpoaykuuu (pororpaduu) KapTHH C
MUDOTOTHYECKUMH W OUOJICHCKUMU CHOKETaMH TIPOUCXOXKIEHUS YeIOBEKa,
doTorpaduu HaxXOIOK HMCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET 4YeJIOBEKa,
MOJIEb Yepera YeJoBeKa 1 yepena MMMIIaH3e, MOJIe]Ib KUCTH YeJIOBEKa U KUCTH
IMMITaH3€, MOJIEN TOPCa MPEIKOB YEJIOBEKA.



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

IIpakTnueckass pabora «l3yuyeHWe SKOJIOTUUECKUX  aJanTaiui
YEJIOBEKAY.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOIICHUSIX OPraHU3MOB M
HAIOPraHM3MEHHbIX CHCTEM € OKPY/KaKIIeHd cpeaou

3apokIeHne U pa3BUTHe 3KoJioruu B Tpynax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepuioBa, JO. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazaensl u 3agaumn
3KoJIOTHH. CBS3b 3KOJIOTUU C APYTUMH HAyKaMH.

Meroabl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 3KOJIOTHH:
npupoAHble M JabopaTopHble. MojaenupoBaHue B 3KOJIOTMH. MOHUTOPUHT
OKPY’KaroIIeH Cpe/ibl: JIOKaIbHbIN, peTHOHATILHBIN 1 T100abHBIH.

3HaueHUE DSKOJIOTMYECKHX 3HAHUM [IJI1 YEJIOBEKA. OKOJOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3EM yeaoBeUYecTBa ¢ npupoaoi. DopmupoBanue
AKOJIOTHYECKOH KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JeMoHcTpanumn

[Toptpetsi: A. I'ym6onpaT, K. @. Pynbe, H. A. CeBeprios, 3. ['ekkensb, A.
Tenciu, B. H. Cykau¢s.

Tabnuubr u cxeMmbl: «Pa3gensl sxonoruny, «MeTobl aKosoTumny», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEIBD.

JlaGopaTtopnass  pabdora  «M3yuyeHWe  METOJOB  SKOJOTMYECKHUX
UCCIICOBAHUID.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Okosornueckre  QakToppl M 3aKOHOMEPHOCTH WX  JICHUCTBHSL.
Knaccudukanus skxonormdeckux (HakTopoB: abUOTHUYECKHE, OWOTHUYECKHE,
anTpornorerusie. O0IIMe 3aKOHOMEPHOCTH JCHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. I[Hnpenrens, . Jlu6ux). TomnepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Ab6uotnueckue ¢akropsl. CBeT Kak sKkojorudeckuii dakrtop. JlericTBue
Pa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKHUE TPYIIIIbI
pacTeHHII M JKMBOTHBIX 1O OTHOLICHHIO K cBeTy. CHTrHaJbHasi pojib CBETA.
doTonepruoansM.

Temneparypa kak skosorunueckuii ¢akrop. [leiicTBue TemrepaTypbl Ha
opranu3Msbl. [[oMKHUITOTEPMHBIE 1 TOMONOTEPMHBIE OPTAHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Braxxnocts kak akosorudeckuit ¢akxrop. Ilpucnocobnenust pacTeHuil K
nmoJiiep kaHuio BoAHOTO Oanmanca. Kiaccudukaius pacTeHU M0 OTHOIICHHUIO K
Boze. [IpucrnocoOaeHus )KUBOTHBIX K U3BMEHEHHIO BOJHOTO PEXKUMA.

Cpennl obuTanusi OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIITHAS, TIOYBCHHAS,
IyOMHHAsT TOJIMOYBEHHAs, BHYTpUOpraHu3MeHHas. Du3uko-xumMudeckue
OCOOEHHOCTH Ccpell OOWTaHWs OpraHu3MOB. [IpucrnocoOyeHus OpraHU3MOB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckne put™mbl. BHemiHne u BHyTpeHHHE pUTMbL. CyTOUHBIE U
roInyHbIe PUTMBIL. [Iprcoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM
YCJIOBHUM KU3HMU.

XKuznennsie Gopmer opranuzmoB. [lonsarue o ku3HEHHOU (opme.
XKuzHeHnsie QOpMBI  pacTeHHil: JEpeBbs, KYCTapHUKU, KyCTAapHUYKH,
MHOTOJIETHUE TpPaBbl, OJHOJETHUE TpaBbl. JKuU3HEHHBIE (POPMBI >KHUBOTHBIX:
THAPOOUOHTHI, T€OOMOHTHI, a3poOMOHTH. OcoOeHHOCTH CTpoeHus u olpasza
KU3ZHU.



buotnueckue  daktoprl. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUS, XUIITHUYECTBO, CUMOKO3 U ero ¢popmbl. [Tapazutusm, kooneparus,
MYyTYyaJIU3M, KOMMEHCAIIN3M (KBapTUPaAHTCTBO, HaXJICOHUYECTBO).
Herpoduueckue B3aumopericTBus (tornuueckue, dhopudeckue, hadbpuueckue).
3HaueHne OMOTHYECKUX B3aWMOJEHCTBUN JUIsl CYLIECTBOBAHUSI OPraHU3MOB B
cpene ooutanus. [[puHIIMIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JdeMoHCcTpanuu

Tabmuupbr U cxembl: «Dkonorudeckue (GaxTopb», «CBETOBOU CHEKTPY,
«IKOJIOTUYECKHE TPYIIIbI 5)KUBOTHBIX IO OTHOUIEHUIO K CBETY», « T €IIOKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIC JKMUBOTHBIEY», «DU3MOIOTMYECKUE aqaNTalllH
KUBOTHBIX», «Cpeapl oOWTaHUA OpraHU3MOBY», «buonoruueckue pUTMBDY,
«Kuznennole QopMbl pacteHui», «KuzHeHHbIE (HOPMBI  KUBOTHBIXY,
«JKOCUCTEMA ILIMPOKOIUCTBEHHOIO Jecay, «IKOCHCTEMAa XBOWHOTO JEcay,
«lenn nutanus», «XumHudectBo», «llapazutusm», «KoHKypeHLHs»,
«Cumbmno3», «KomMeHcamm3m.

O6opynoBanue: repbapurd pacTeHUI M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BJIUSTHUIO PA3JIMYHBIX JKOJOTHMYECKUX (PAKTOpOB, TrepOapuul CBETOIIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBbIE, TCHEIOOUBBIC U
TEHEBBIHOC/IMBbIE ~ KOMHATHBIE  PACTeHHs, repbapud W KOJUICKIIUU
TETJI0MIOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, dydesna NTHUI] U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE PACTEHHUS JIaHHBIX TPYMI, KOJUJIEKIIMH >KUBOTHBIX,
OoOUTAOIINX B Pa3HbIX Cpelax, repOapuu U KOJUIEKIIMN PACTCHUH U KUBOTHBIX,
o0JaaronmMx yepTaMu IPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBUMA
KU3HU, TepOapuu U KOJUICKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
¢dbopM, KOJIJIEKIIMMA >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3JIMYHBIX OHOTHYECKUX
B3aUMOJICHCTBUSIX.

Jlaboparopnasi padora «BbisiBIeHHE NPUCITIOCOOJIECHUN OPTraHU3MOB K
BIIUSIHUIO CBETA.

Jlaboparopnasi pa6ora «BbIsiBJIeHHE MPUCTOCOOICHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHD».

JlabopaTopnasi padora «AHAaTOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHHS.

Tema 8. Ixos10rMsi BUA0OB M MOMYJISA U

OKOJIOTUYECKHE  XApAaKTEpUCTUKU  momyjsauuu.  llomymammss — kak
Oouonoruyeckasi cuctema. Posib HEOTHOPOJHOCTH Cpefibl, Gu3nIecKuX 0aphepoB
U O0COOEHHOCTEH OuojorMu BHUIOB B (OPMUPOBAHUM TMPOCTPAHCTBEHHOM
CTPYKTypbl nonmyJsanuii. OCHOBHBIE TOKAa3aTEIW MOIMYJSUUHN: YHUCICHHOCTD,
IJIOTHOCTh, BO3PACTHAsI M TOJIOBAasi CTPYKTYpa, POKIAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHSL.

OKOJIOrH9ecKas CTPyKTypa momy i, OLeHka YMCICHHOCTH HOITYJISLIH.
JluHaMuKa MONyJIsiUUA U €€ peryysinusa. buoTnyeckuii noTeHuan nomyJisiuu.
MopaenupoBanue JIWHAMUKH Tonyiaanuu. KpuBble pocta YUCIEHHOCTH
nonyssiuu. KpuBble BbDKMBaHMS. Perynsiius YMCIEHHOCTH MOIMYJISIIUN: POJIb
(GakToOpoB, 3aBUCANIMX W HE 3aBUCANIUX OT IUIOTHOCTU. OKOJOTUYECKUE
cTpaTteruu BunoB (r- u K-ctparerun).

[Tonsitue 00 KoOTHUEcKOM HuUlle BUAa. MecrooOutanne. MHOromepHast
Mojiesb dKosornyeckon Humm k.M. XarunHcona. Pa3zmepsl sKoJornueckon
Huid. [ToTeHnnanbHas U peaaTu3oBaHHAs HUIIIN.

Bun kak cucrema nomyisuuii. Apeansl BUAOB. Buabl M UX JKU3HEHHBIE
CTpaTeruu. JKOJIOTMYeCKUE SKBUBAJICHTHI.



3aKOHOMEpPHOCTH TOBEJICHUS U MUTpPALM >KUBOTHBIX. buojormyeckue
MHBA3UU 4yKEPOIHBIX BUIOB.

JdeMoHCcTpanuu

[Toptper: k. . XaTuynHCOH.

Tabmuupbl U cXeMmbl: «IKOJOTHYECKUE XaPaKTEPUCTUKU TOIMYIISIUN,
«IIpocTpaHcTBeHHass CTPyKTypa momyisiuu», «Bo3pacTHble MHUpaMUbI
nomyasinun», «CKOpPOCTbh 3aceleHHs TOBEPXHOCTH 3€MIId  Pa3IMYHBIMU
opraHuzmMammn», «Mojeinb 3kosiorndeckorn Humu k. M. XatauHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnasi padora «[lpucrocoOiieHuss ceMssH pacTeHUud K
pacceneHuIo.

Tema 9. DKo0JI0rHA COO0IECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBs3U MEXITy
OpraHu3Mam# B OMOIIEHO3E.

Okocucrema kak otkpbitas cucteMa (A. Jx. Tencnun). OyHKIIMOHATbHBIC
OJIOKM OpraHM3MOB B SKOCHCTEME: 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  MOKa3aTeld HKOCHUCTEMBI. buomacca U OpOIYKLHS.
DKOJIOTUUECKHE MUPAMU/IBI Urcell, OMOMACChI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HarmpaBnennbie 3aKkOHOMEpPHBIE CMEHBI COO0IECTB — cyKieccuu. [lepBuyunbie u
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBI. AHTPONOTE€HHbIE BO3JECUCTBUSA Ha
cykneccun. Knmmakcnoe cooOmiectBo. buopaznooOpazue #  TOJHOTA
KpPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoaHbie SKOCUCTEMBI. JKOCUCHEMbL 03D U PeK. DKOCUCEMbL MOpel U
OKeano8. Ixocucmemvl MYHOP, 1€CO8, CMenel, nyCmbitb.

AHTpOINOTEHHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoieHo3. Pazmuuus
MEKly aHTPOIIOTEHHBIMU U MPUPOAHBIMHU YKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas
dnopa u dayna. Cunantponuszaius ropoickoil ¢aynsl. buomoruueckoe u
X035TUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aUMO/IEHCTBUI OPraHU3MOB
B DKOCHUCTEeMaX. Pojib KackaoHo2o 3¢hghexma u 6u008-30uhukamopos (Kioueswix
8U008) 8 YYyHKYUOHUPOBaHUU dKocucmem. TIepeHoC YHEPTUU U BEIIECTB MEXTY
CMEXHBIMUA JKOCUCTEMaMH. YCTOMYHMBOCTh OPraHW3MOB, MONYJSIUAA W
AKOCHCTEM B YCJIOBUSX €CTECTBEHHBIX M AaHTPOIIOTE€HHBIX BO3JECHCTBUI.

Mexanuzmbr  6030elicmeus  3a2pA3HEeHUli  pA3HblX ~— MUNo08  Hd
CYOOP2AHUSMEHHOM,  OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCHMEMHOM
VPOBHAX,  OCHOBbl  IKOJIOSUHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20
8030eticmeus. MeTo0JIOTHsI MOHUTOPHHTA €CTECTBEHHBIX W aHTPOMOTECHHBIX
AKOCHCTEM.

JdemoHcTpanuu

[Toptpet: A. . Tencnu.

Tabmusr  u cxembl:  «CtpykTypa  OuoneHosa», «DkocucTeMa
HIMPOKOJIMCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, « DyHKIIMOHATIbHbIE
IPYIIbl OPraHU3MOB B 3KocucTteMme», «KpyroBopoT BemIeCTB B 3KOCHCTEMEY,
«llemn mnwranums (mactOumiHAs, ACTPUTHASA)», «IKOJOTHYECKAs MUpamMuaa
qucen, «IKOJIorudecKas nipamuga OMoMacchely, « IKOJOTUYECKas MUpaMua
SHEPrUmn», «ObpazoBanue OomoTay, «lTepBruuHas CYKILIECCUSD»,



«BoccTaHoBiieHHe jeca mocliie moxapay, « IKOCUCTEMa 03epa», «ATpPOIEHO3Y,
«KpyroBopoT BemecTB U TMOTOK BHEPruM B arpoieHoze», «lIpumepsr
ypOOIKOCUCTEMY.

Oo6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMYA HACEKOMBIX, Uy4eJia MTHII
U 3Bepei, repOapuul KyJbTYpHBIX M JUKOPACTYIIUX PACTCHHM, aKBapUyM Kak
MOJIENTb YKOCUCTEMBI.

IIpakTuyeckas padora «l3yueHue u onvucanue ypO03IKOCUCTEMBD.

Jlaboparopnasi paGora «/3ydyenune pazHOOOpa3usi MEJNKUX MOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

IKCKypeHst « IKCKYPCHsl B THIMYHBINH OHOTeoneHo3 (B 1yOpaBy, OepesHsk,
€JIbHUK, HA CYXO/I0JIbHBIA UM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

3KCKprI/IH «IKCKypcHs B arpO’KOCUCTEMY (Ha MOJe WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — oOmertanerapuas o6ojouka 3emiid, TJ€ CYIIECTBYET WIIU
CyIlleCTBOBaJIa )KM3Hb. Pa3BuTue npeacrasienuii o buocdepe B Tpyaax 3. 3rocca.
Yuenue B. W. Bepnaackoro o 6uocdepe. Obmactu 6uochepbl u e€ cocras.
JKupoe BemiecTBo Onochepsl u ero PyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi Ouocdepsl. OcobeHHOCTH Ouochepsl
KaKk IJI00aNbHOUW HSKOCHCTeMBI. JlMHamMHuueckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OHMOT€OXMMHUYECKHE LHUKIBI (YIJiepoaa, a3ora).
PutMuyHOCTS siBIICHHI B Onocdepe.

3oHanbHOCTE OHMocdepsnl. [lonarune o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEUIAHHbIE M UIMPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, TyCTBIHU, TPOMTUYECKHE JIeca, BRLICOKOTOpbs. Kiumar, pacTUTEbHBIN U
KUBOTHBIM MU OMOMOB CYIIIH.

CtpykTypa v QyHKIIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITAIA
u 6uochepHbIX QyHKITHI.

JdemoHcTpanumn

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

Tabnuubr u cxemsl: «I'eochepsl 3emany, «KpyroBopot azora B mpupoe»,
«KpyroBopot yriepoaa B mpupojae», «KpyroBopor Kuciopoaa B MPUPOJEL»,
«KpyroBopoT BojbI B ipupoie», «OCHOBHBIE OMOMBI cyiny, « KnmnmaTtudeckue
nosica 3emnmn», « Tynapa», «Talra», «Cmenansiil jiecy, « [LInpokoaIuCcTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsay, « Tponndeckuii gecy.

OGopynoBanue: TrepOapur pPACTEHUHW pa3HbIX OHMOMOB, KOJIICKIIUH
KUBOTHBIX.

Tema 11. YestoBek u OKpyxawIIas cpena

DKOJIOTUUECKHE KPHU3UCHI M WX NpUYWHBL. Bo3aeicTBue demoBeka Ha
6uocdepy. 3arpsisHeHHe BO3IYIIHOW cpexsl. OxpaHa Bo3lyxa. 3arps3HCHHE
BoAHOU cpempl. OxpaHa BOJHBIX pecypcoB. Paspymienne mouBbel. OxpaHa
MMOYBEHHBIX PECYpPCOB. MI3MeHeHne Kinmara.

AHTpOIIOT€HHOE BO3/ICIICTBHE HA PACTUTENIbHBIN U )KUBOTHBIM MUp. OXpaHa
PACTUTENHHOTO W >KUBOTHOTO MHUpa. OCHOBHBIC TPHUHIIUIIBI OXPaHbI TPUPOJIHI.
Kpacaeie kuuru. Ocobo oxpansemble mpupoanbie Tepputopun (OOIIT).
Boranuueckue capl v 300J10THYECKUEC TTAPKHU.

OcCHOBHBIC MPUHIIAITBI YCTOWYHUBOTO PA3BUTHUS YEIOBEUECTBA U MPUPO/IBI.
PanmonansHO€  MPUPOJOMONB30BAHME W COXpPAaHEHUE  OMOJIOTHYECKOTO
pazHooOpasus 3emnu. OOmme 3aKOHOMEPHOCTH TJIOOAIBHBIX JKOJOTHUUECKHUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPU3HUCA U €T0 BEPOSITHBIE TTOCIICICTBHS.



PazBuTHe METOMOB MOHUTOPHHTA pPa3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle UCCIe008aHUsi nepexooa K pecypcocobepezaroujeii u
KOHKYPEHMOCNnOCoOHOU — dHepeemuKke.  buonoeuueckoe  pasnoobpaszue u
buopecypcvl. Hayuonanvnvle ungopmayuonuvie cucmemvl, odecnequsaroujue
00CmMyn K UHGhopmayuu no COCMOSTHUIO 0MOenbHbIX 8U008 U Ikocucmem. OCHOBbL
aKopeaburumayuu dKocucmem u cnocobvos 60pvobLl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus MOpcKux u Ha3eMHbIX IKOCUCTHEM.

JdeMoHCcTpanuu

Tabmuubr u  cxeMbl: «3arpsi3HeHHE aTMocdepbl», «3arpsi3HEHue
ruapocdepb», «3arps3HeHue mouBb», «llapHukoBbiii 3ddext», «Ocobo
OXpaHsieMbIe TIPUPOHBIC TEPPUTOPHUIY», «KMOJIETH YIIPABIIEMOTO MUPAY.

O6opynoBanue: Gortorpa@uu OXpaHsIEMbIX pacTeHUN M >KMBOTHBIX KpacHoii
kHuru Poccuiickont @enepannu, KpacHoi KHUTH peruoHa.



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

JIMYHOCTHBIE PE3YJIbTATDBI

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

B cTpykType JMYHOCTHBIX pE€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHUHU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3HAHUE O0YYaIOIIUMHUCS
POCCUNCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOTIPEEICHUIO, Haludue Momugayuu K OOy4YEHHIO
OUMOJIOTUH, YerleHanpasieHHoe passumiue BHYTPEHHUX YOKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPAAUIUNA  Ppa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYaIOIUXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHM, TPHUCYLIIUMU CUCTEME OMOJIOTHYECKOrOo OOpa3OBaHUs, Haiuuue
npasoCco3HaHUus SKOJOTUYECKON KYIbTYPhl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIndHOCTHBIE  pE3yJbTaTbl OCBOCHHUS MIPOrpaMMbl 1O  OHOJIOTHH
JIOCTUTAIOTCSI B E€AMHCTBE Yy4eOHOW W BOCHUTATEIBHOW JEATETBHOCTH B
COOTBETCTBUM C  TPAOULUHUOHHBIMH POCCUHCKUMHU  COLMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPHUHSATHIMU B
oOlllecTBE MpaBWJIaMU M HOPMAaMH TOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAaHUs, CAaMOBOCIIMTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
NO3ULINU JIMYHOCTH, NMATPUOTHU3MA U YBAXKEHUS K 3aKOHY U MPaBOMOPSIKY,
YeJIOBEKY TPyJla U CTapilieMy MOKOJICHUIO, B3aUMHOIO YBaXEHUS, OEPEKHOTO
OTHOILIEHUS K KyJIbTYPHOMY HACIEIHMI0 U TPAJULHSIM MHOTOHAIMOHAJIBLHOIO
Haposa Poccutickoi denepanyu, Ipupoe U OKPYKAIOIIEH Cpeie.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUSA YydeOHOTO mnpeamera «buomorus»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHUEHTAIMi, TMO3UTUBHBIX BHYTPEHHHX YOEKICHU,
COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTAM POCCHMCKOTO OOIIECTBa,
pacllMpeHre >KU3HEHHOTO ONbITa W OINbITa JESITEJIbHOCTH B IIPOIIECCE
peanu3alui OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIbHOW AEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UITUN 00YJAIOIIEroCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUKUCKOTO OOIIECTRA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIHHBIX 33]1a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3UIIMIO IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YUUTHIBATh B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C PA3HBIMU YOCKIICHUSIMH, KyJIbTYPHBIMH IIEHHOCTSIMHU
Y COLMAJIbHBIM TOJI0KEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBHIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENIOBATENbLCKUX 3a/lad, YBaXKUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh  POCCHUICKOM IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpail, CBOO PoauHy, CBOW fA3BIK U KYJBTYPY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIEIMI0 M MaMsITHUKaM
IPUPOJIBI, JOCTHKEHUSAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TPyJe;

CIIOCOOHOCThH OLIEHMBAaTh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHUE U
pa3BUTHE OHOJOTHU, MMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00I1IeCTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

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

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

OCO3HaHME JIMYHOTO BKJIAJ]a B TOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEU CEMENHOM )KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUAs CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €&
LEHHOCTH,;

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

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

MOHUMAHUE M peau3amus 3J0pPOBOr0 M 0e30MacHOro o0pasza KU3HH
(3mopoBoe TMTaHWE, COOJNIOJEHWE TUTHEHWYECKHMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATAA M OTIbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUI HWHIUBUAYAIBHOTO M KOJUIEKTUBHOTO
0€30macHOT0 MOBEACHUS B CUTYAIIUSIX, YTPOXKAIOIINX 370POBBIO U KU3HH JIFOCH;

OCO3HaHME MOCJEACTBUI 1 HETIPUSATHS BPEAHBIX MPUBBIUEK (YIIOTpeOIeHNS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

6) TPy10BOr0 BOCIIUTAHUS:

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

FOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJIOIMYECKOM M COLMATBHOMU
HANpPaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITENIHO BBITIOIHSATH TaKylO A€ TEIbHOCTD;



MHTEPEC K pa3IuIHbIM chepam mpodecCuoHAIBHOM JesTeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOP Oyaymieid mnpodeccun u PeaM30BHIBATH
COOCTBEHHBIC KNU3HEHHBIC TIJIAHbI;

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

7) 3K0JI0THYECKOT0 BOCTIMTAHMUS:

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

TIOBBIIIICHHE YPOBHS JKOJIOTMYECKON KyJbTYphl: TPUOOPETCHHE OTBITa
IUTAHUPOBAHMUS TIOCTYIIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTHHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel ux
pEILIeHNUS;

CIIOCOOHOCTBh HCIIOJIb30BAaTh NpUOOpETacMble NMpPU H3YyYEHUH OHOJIOTUU
3HAHUS W YMEHHUS MPH PEUICHUU MpoOJeM, CBSI3aHHBIX C PalMOHAIBHBIM
IPUPOJIONOIb30BaHMEM  (COONIOIEHNE TpaBWJI TOBEIEHUS B  IPUPOJIE,
HaMpaBJIEHHBIX HAa COXpaHEHHE PABHOBECHS B JKOCHUCTEMaX, OXPaHy BHIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOE HENpUATUE JHCTBUN, TPHHOCIIINX Bpell OKpYXKarolen
OPUPOJTHOM Cpelie, yMEHHE POTHO3UPOBATh HEOJIArONpPUATHBIE IKOJIOTUYECKUE
MOCJECTBHS MPEITPUHUMAEMBIX ACUCTBUI U IPEIOTBPALIATh UX;

HaJIWYUE Pa3BUTOIO  SKOJOTMYECKOTO  MBIIIJICHUS, 3KOJIOTHYECKON
KyJBTYPBI, OIBITA AEATEIBHOCTH HSKOJOTUYECKON HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSI MU B MO3HABATEIbHON, KOMMYHUKATHBHON M COLIMATIBHOM
NpakTUKe, TOTOBHOCTH K YYacTHI0O B TPAKTUYECKOH JEATEIbHOCTH
HKOJIOTMYECKOI HaNpPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA JIUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAaHHIO CBOEr0 MECTa B IOJUKYJIBTYPHOM
MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YHUTATENBCKOW KYJIBTYPHI KaK CpPEICTBa
B3aUMOJICHCTBHS MEXTy JTFOJbMU U TIO3HAHUS MUDA;

NOHUMaHKue creuuukd OWOJIOTMM KaK HayKH, OCO3HAaHUs €€ poJiu B
(OpMHpPOBAHNN PAIOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU IIEIOCTHOTO
NpEeICTaBICHUs 00 OKpYXalolleM MHUpE Kak O €IMHCTBE IMPUPOJIbl, YEIOBEKa U
oOuiecTBa, B MO3HAHWU NPUPOIHBIX 3aKOHOMEPHOCTEH W pelieHud MpodiiemM
COXPaHEHUsI IPUPOIHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAUMMOCTH OMOJIOTUH I COBPEMEHHOW IIMBUIIN3ALINU:
oOecrieueHrss HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pEIIaTh pPEeCypCcHble MpoOJIeMbl Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIX0J1a U3 TNI00ATBHBIX SKOJIOTMUYECKUX MpodiieM
u oOecrieyeHHus] TepexojJa K YCTOMUYMBOMY pa3BUTHIO, PALMOHAIBHOMY
MCIOJIb30BaHUIO MPHUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HH,

3aWHTEPECOBAHHOCTh B TIIOJYY€HUU OWOJOTHYECKUX 3HAHWUH B MEJSIX
MOBBINICHUST OOIIeH KyJIbTYyphl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIHOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dopMupyemoii mpu u3y4eHu ONOJIOTUH;

MOHMMAaHKE CYIIIHOCTH METOOB MIO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJb30BaTh MOJydyaeMble 3HAHUS ISl aHaiu3a u



00BSICHCHUS SIBJICHUM OKPYXKaromiero Myupa U mpoucxoasaiux B HEM HSMGHeHHﬁ,
YMCHHUC HOCJIATh 00OCHOBAHHBIC 3aKIIOUYCHHUS Ha OCHOBE HAaY4YHBIX q)aKTOB 151
HMCIOIMUXCA HJAaHHBIX C ICJIBIO ITOJIYUCHUA TOCTOBCPHBIX BBHIBOJIOB,

CITOCOOHOCTH CAMOCTOSATEIBHO MCIIOJIB30BaTh OMOJOTHYECKHUE 3HAHMS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYallUAX,

OCO3HAaHHUC LICHHOCTH Hay‘{HOI?I ACATCIbHOCTH, TOTOBHOCTL OCYHICCTBIIATDH
IMPOCKTHYIO K UCCIICAOBATCIILCKYIO ACATCIIbHOCTS HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO )41
CaMOO6paBOBaHI/II-O, K aKTHBHOMY ITIOJIYYCHHIO HOBBIX 3HAaHUHU MO OMOJOTUU B
COOTBCTCTBHUH C XU3HCHHBIMHA HOTp€6HOCTHMI/I.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS y4eOHOro peaMera «buoaorus
BKJIIOYAIOT: 3HAYUMBIE [JIs1 (POPMUPOBAHUS MHUPOBO33PEHUSI OOYHAIOIINXCS
MEXTUCIUIUIMHAPHBIC (MEXIIpPEIMETHBIC) oOIIeHayYHbIe MTOHATHUS,
OTpa)karolue IIEJIOCTHOCTh HAYYHOM KAapTUHBI MHUpa U CHEIU(PUKY METO/IOB
MO3HAHUA, WCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHS,
SBJICHUE, TIPOIEeCC, CHUCTeMa, HaydHbIi (aKT, TPUHLNI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHUE, HAOIIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JIPYTUE); YHUBEPCAIbHbIC yueOHbIC IeHCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PpETYyJSTUBHBIEC), obOecrneuuBaronme (HopMUpOBaHHE
(GYHKIIMOHATBHOM TPAMOTHOCTU M COLIMATBLHON KOMIIETEHIIMH OOYYarOIIMXCS;
CIIOCOOHOCTh 00YYarOITUXCSl UCIIOJIH30BAaTh OCBOECHHBIE MEXAUCIIUIUIMHAPHBIE,
MHUPOBO33PEHYECKME 3HAHUA W YHUBEpCallbHbIE Yy4eOHbIE JIEUCTBHS B
ITO3HABATEILHOW M COLIMAJIBHOM MPAKTHUKE.

B pesynprate wu3ydeHuss OWOJOTMM Ha YPOBHE CpEIHEro 0OIIero
oOpa3zoBanusi y oOydaromierocss OyayT copMUpOBaHBI TO3HABATEIbHbBIE
YHUBEpPCAJIbHBIC y4eOHBIC JEHCTBUS, KOMMYHHUKATHBHBIC YHHBEPCAIbHBIC
yueOHbIE JCHCTBUS, PETYJSITUBHBIE YHHUBEPCAJIbHbIE YyueOHbIE JIEUCTBUS,
COBMECTHAs e TEIbHOCTD.

MeranpeaMeTHble pe3yibTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBjialeHHe  YHUBEPCAJbLHBIMH  Y4YeOHBIMH  TO3HABATEJIbLHBIMU
AEeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeCTBHA:

CaMOCTOSTENbHO  (popMyNIHUpoBaTh H  aKTyaIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIh30BaTh MPU OCBOCHWUW 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cuUHTE3a, CpaBHEHUS, Kiaccuukanuu, 0O0OOIIEHUs), PACKPHIBATh
CMBICTT OMOJIOTMYECKUX IIOHSATHH (BBIICIATh HMX XapaKTepHBIC IPHU3HAKH,
YCTaHABIMBATh CBSI3U C APYTUMH MOHATUSIMH ),

OTIPENICNIATh I JSATCIBHOCTH, 3a/JaBas IapaMeTpbl M KPHUTEPHH HX
JOCTIKCHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBHOCTH C TIOCTABJICHHBIMU
EIISIMH;

HCIIOJIB30BaTh OHOJIOTHYSCKUE TOHATHS JJII OOBSCHEHHS (DAKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICITyKTUBHBIC, TIO
AQHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMCHATh  CXEMHO-MOJICIBHBIC  CPEACTBA  JUIS  IPEJICTaBIICHUS
CYIIECTBCHHBIX CBSA3CH M OTHOIICHUH B MU3yYaeMbIX OMOJOTHYECKUX OOBEKTAX, a
TAaKK€ TIPOTHBOPCYMH  PA3HOTO  pOJa, BBIIBICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaINu3a UMCIOIIUXCS
MaTepHAIbHBIX M HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHC
PE3YNBTATOB LEJISIM, OIICHUBATh PUCKHU MTOCIICICTBHIA JIEATCILHOCTH,

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

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HECHHBIX ITPOOJIEM.

2) 6a30BbIE HCCJIEI0BATEIbCKHE IeHCTBHS:

BJIQJIeTh ~ HaBBIKAMH  Y4€OHO-HCCIICIOBATEIBCKOM W IPOCKTHOMU
JeSITeIbHOCTH, HABBIKAMU pa3pelieHus MpooieM, CHOCOOHOCTHIO K TOTOBHOCTHIO
K CaMOCTOSITEILbHOMY IIOMCKY METOJIOB PEIICHHUS IPaKTHYECKUX 3ajad,
IPUMEHECHHIO Pa3JIMUYHBIX METOOB MO3HAHMUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHUIBI JCATEILHOCTH IO IMOJYYCHHUIO HOBOTO
3HAHUSA, €r0 HMHTEPIpETaIuu, MPeoOpPa30BaHUI0 M MPUMECHEHHIO B YUEOHBIX
CUTYyaIUsX, B TOM YHUCJIE IIPH CO3JaHUU YICOHBIX U COIMATIbHBIX IIPOCKTOB;

dbopMupoBaTh  HAyYHBIM  THUIl  MBIIUICHHS,  BJAJICTh  HAaydHOU
TEPMUHOJIOTHEH, KJIFOUEBBIMH TIOHATUSIMH H METO/IaAMHU;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIE 3a7ayd B 0Opa3oBaTEIbLHOMN
NEATEIIbHOCTH M )KU3HCHHBIX CUTYaIUsX;

BBISBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyaJu3HpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3Y €€ PEIIeHHs, HAaXOJIWTh apryMEHTBI JJIs J0Ka3aTeIbCTBA
CBOHUX yTBEPKIACHUM, 33J1aBaTh MapaMeTPhl U KPUTECPUU PEIICHNS,

aHaJM3UPOBATh IIOJYYEHHBIC B XOJIC€ pEIIeHUsS 3aJadyd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HMX JOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHCHHE B
HOBBIX YCJIOBHUSX;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPHOOPETEHHBIN OIBIT;

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

yMETh MEPEHOCUTHh 3HAHUS B MO3HABATEIBLHYIO M MPAKTHYECKYI0 00JIacTh
KUZHENICATECIIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS M3 PA3HBIX MIPEAMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIC HJICH, TIPE/JIaraTb OPUTHHAILHBIC TTOAXOIbI M PEIICHUS,
CTaBUTD MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

3) pa6ora ¢ undopmanueii:

OPHECHTHUPOBATHCSA B PA3IMYHBIX MCTOYHHMKAX HHpopMamuu (TEKCTe
y4eOHOT0 MOCOoOMsI, HAYYHO-TIOMYJISIPHON TUTEPATYpE, OMOTOTUYECKUX CIIOBAPSIX
1 CIIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JTaHHBIX, B IHTepHEeTe), aHATU3UPOBATh
HHpOpMAIUIO PA3IUYHBIX BHIAOB W (GOpPM NPEACTABICHUS, KPUTHUYCCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HETIPOTHUBOPEUYNUBOCTH;

(dbopMyIHpOBaTh 3aITPOCH] U IPUMEHSTH Pa3TUYHBIC METO/IbI IPU TTOUCKE U
otOope Ononornueckoi HHGOpMaIUK, HEOOXOIUMOH JIJIsl BBIMTOTHEHUS YICOHBIX
3a/1ad4;

pruoOpeTaTh OMBIT UCIOJIb30BAaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIBTYPY aKTUBHOTO  HMCIOJIb30BaHUS
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO  BBIOMpaTh ONTHUMaJbHYIO (QopMy IpejcTaBIICHHS
ouosiornyeckod wuHpOpManMu (cxeMmbl, TpadUKH, JUarpaMMBbl, TaOJMIIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAy4YHBIA S3BIK B KauyecTBE CpejcTBa Mpu padore ¢
OuoJiorndeckod HH(poOpMaIeld: NPUMEHSATh XUMHYECKHUE, (PU3HYECKUE W
MaTeMaTHYECKHE 3HAKH U CUMBOJIBI, (hOpMYJibl, aOOpeBUaTypy, HOMEHKIIATYPY,
UCIIOJB30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPEJICTBA
HaIJISAHOCTH;

BJIaJIETh ~ HAaBBIKAMHM  pACMO3HABaHUS W 3alUThl  WHGOpPMAIIUU,
nH(pOpMaIIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OBJiaieHue YHUBEPCAJIbLHBIMUA KOMMYHHKATHBHBIMM IeCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHMKAallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBAaTh B JIMAJIOT€ WJIM JUCKYCCHUU IO CYIIECTBY OOCYX/IaeMOW TEMBbI
(yMeHHMe 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIECHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh HHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHBIE CPEICTBA OOIIECHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpEHUsl JPYTHX JIIOJeH, TMPOSBIATh YBAXUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

MOHUMAaTh U UCTIOJIb30BATh MPEUMYIIIECTBA KOMaHAHOW ¥ UHIUBUIyaIbHON
paboThl MpU  peHIeHHH  OWOJOTHMYECKOH  MpoOJieMbl, O0OOCHOBBIBATH
HEO0OXOIUMOCTh MTPUMEHEHUS TPYIITIOBBIX (DOPM B3aMMOJICHCTBUSI MPU PEIICHUH
y4aeOHOM 3a71a9H;

BBIOMpATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)KJ0T0 YjieHa KOJJIEKTUBA;

OpPUHUMATh 1M COBMECTHOM JEATEIbHOCTH, OpPraHW30BBIBATH W
KOOPJIMHUPOBATH JICUCTBUA IO €€ JTOCTUKEHHUIO: COCTABJIATH IUIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAa4YE€CTBO CBOETO BKJIaJia M KaXKIOTO yYaCTHHKA KOMAaHIIbI B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HUACH C TO3UIMU HOBH3HHI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIMOBEJICHUE B PAa3THMYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

MCIIOJIh30BaTh OWMOJOTHYECKHE 3HAHUS JJIsS BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYaIUsX;

BBHIOMPATh HA OCHOBE OWOJIOTHYECKUX 3HAHWM IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHOIICHHIO K )KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEJIbHO OCYIIECTBIIATH IO3HABATEILHYIO JICSTEIBHOCTD, BHISBIIATh
poOJIEMBI, CTABUTH i POPMYJIHPOBATH COOCTBEHHBIC 3a/1a41 B 00pa30BaTECIILHOM
JESATEIIbHOCTH 1 )KU3HCHHBIX CUTYaIHsX;

CaMOCTOSITEIbHO COCTABJISATh IUIAH PEHICHUS MpOOJgeMbl C  yd4ETOM
HUMEIOIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U TPEAMOYTECHUIA;

J1aBaTh OIICHKY HOBBIM CHUTYaIHsIM;

pacHIUPSITh PAMKH y4eOHOTO TpeIMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHH;

JenaTb  OCO3HAHHBIM  BBIOOp,  apryMEHTHPOBaTh  €ro,  Oparth
OTBETCTBEHHOCTD 3a PEIIICHHE;

OLICHUBATH MMPHOOPETEHHBIH OITBIT;

CIOCOOCTBOBATh (DOPMUPOBAHHMIO U TMPOSIBICHUIO MIMPOKOH IPYAHUIIUH B
pa3HbIX 00JACTAX 3HAHWH, MOCTOSHHO IOBBIIIATH CBOM 0Opa30BATENbHBIN W
KYJbTYPHBIH YPOBECHb.

2) CAMOKOHTPOJIb:

71aBaTh OIICHKY HOBBIM CHUTYAI[MsIM, BHOCHTh KOPPEKTUBBI B ICATCIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BIQJICTh HAaBBIKAMHU II03HABATCIBHOM pe(ICKCHMM KaK OCO3HAHUS
COBEpIAEMbIX JCHCTBUH M MBICIUTCIBHBIX IPOILECCOB, UX PE3YJIbTaTOB H
OCHOBAHMH, UCTIOJIH30BATh MPUEMBI PeIICKCHUH IS OLICHKU CUTYaI[MH, BHIOOPA
BEPHOTO PEILICHHUS,

yMETh OIICHMBATh PHUCKH W CBOCBPEMEHHO MPHUHUMAThH PEIICHHS IO HMX
CHIDKCHHUIO;

IPUHUMATh MOTHUBBI M apryMEHTBhI APYTHUX IPU aHaIM3e¢ Pe3yJIbTaTOB
TeSITeIbHOCTH;

3) npuHsATHE ce0sl U APYTUX:

PUHUMATD ceOsl, TOHUMAsi CBOM HEJJOCTATKU M JJOCTOUHCTRBA,

NPUHUMATh MOTHBBI M apryMEHTBhI APYTHUX MPH aHAIM3e Pe3yJIbTaTOB
NeSITeTbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha ONIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TO3MIIMU APYTOro YeI0BeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ysbTaThl OCBOEHUS COJEp)KaHUs ydeOHOro MpeameTa
«buonorus» Ha yrayOnEHHOM YpOBHE OPHEHTUPOBaHbI Ha oOOecreueHue
npodunbHOoro  oOydeHuss oOydarommxcs Ouonornd. OHM  BKIIOYAIOT:
crenuduueckue a1 OMOJOTUN Hay4yHbIe 3HAHUS, YMEHUS U CIIOCOOBI 1eHCTBUI
110 OCBOCHHUIO, HHTEPIIPETALUU U TPEOoOpa30BaHUIO 3HAHUH, BUJIBI €SI TEIbHOCTH
M0 TOJIYYEHHIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a
TAaKK€ B PpEaJbHBIX JKU3HEHHBIX cUTyauusx. [IpeamerHbie pe3ysabTaThl
MpeJICTaBJICHbI 10 TOJaM U3yUYeHUsI.

[IpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10
Kjlacce TOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B
MO3HAHUM 3aKOHOB NPHUPOJIBI U PEUICHUH MpoOJeM palMOHAIbHOTO
PUPOIONIOIB30BaHUS, O BKIIAJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIQ/ICHUE CUCTEMOW OHOJIOTWUYECKUX 3HAHHM, KOTOpas BKIIOYAET:
OCHOBOTOJIaralmue OUOJIOTUYECKUE TEPMUHBI U TOHATUS (PKU3Hb, KIIETKA,
OpraHu3M, MeTa0OoJu3M, TOMEOCTa3, CAMOPETryJslus, CaMOBOCIIPOU3BEACHUE,



HACJIeICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJOTUYECKUE TEOPUU
(knmerouynast teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHas
Teopus HaciencTBeHHocTd T. Moprana), yuenus (H. Y. BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKJIECHUS  KYJIbTYPHBIX  PAcTEHUM), 3aKOHBI
(emMHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTNIEHUS, YUCTOThI FaMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHaens, TOMOJIOTMYECKHUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. n. Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMU METOJIaMU HAY4YHOT'O IMO3HAHMSI, UCTIOJIB3YEMBIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX >KUBBIX OOBEKTOB (OMHCAHHME, HU3MEPEHHE,
HaO0II0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoT, OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, pacTeHUH, >KUBOTHBIX M YEJOBEKA, CTPOEHHUS OPraHOB U
CUCTEM  OpraHOB  pAaCTeHWH,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUX B OpraHU3Max pAaCTEHUM, >KUBOTHBIX U
YeJIOBeKa, OHMOJIOTMUECKMX TPOILecCCOB: OOMEHa BelecTB (MeTaboiIu3M),
IpEeBpAIllCHUs] YHEPTUHU, OpPOKEHHUS, aBTOTPOGHOTO M TeTepOTPO(HOrO THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a, TramMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIMBUYyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T'€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

yMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY OpPraHOMAAMH KIETKU U UX
GYHKIUSAMH, CTPOCHHUEM KIJIETOK pPa3HBIX TKaHEH W HUX (PYHKIUSIMHU, MEXKITY
opraHaMd M CHUCTEMaMH OpPTaHOB Yy PAaCTCHMI, >KMBOTHBIX M 4YEJIOBEKAa U UX
GYHKIUSIMH, MKy CUCTEMaMU OPraHOB M MX (PYHKIUSMH, MEXKIY dTaraMmu
oOMeHa BENIeCTB, JTamamMd KIETOYHOTO IMKJIA ¢ SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, ATanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTHUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeapl OOUTAHMUS,

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

YMEHHUE HCMOIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO M CUMBOJIMKY JJISI IOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

yMEHUE peliaTh OWOJOTUYECKHE 3a/aud, BBISBISATH PUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKY HCCIEAYEeMbIMU OUOJOTHYECKUMU TPOILIECCAMH U
SBJICHUSIMHU, JIeJIaTh BBIBOJBI M TPOTHO3BI HA OCHOBAHWU TMOJYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBIMOIHATH Ja0OPATOPHBIE W MPAKTHUYECKHE PabOThI, COOIIOIATh
npaBuia npu pabore ¢ ydeOHbIM U Ta00paTOPHBIM 000PYAOBAHHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, MPOBEPITh HMX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, (popmMynupys 1ellb MCCIECIOBAHUS, aHATU3UPOBATH IMOTYyYEHHBIC
PE3yNbTAThI U JACNIaTh BHIBOIBI;

YMEHHUE Y4aCTBOBATh B Y4EOHO-UCCIIEOBATEIBCKOM paboTe Mo OMOJIOTHH,
AKOJIOTUU ¥ MEIUIIMHE, TPOBOMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
MyOJMYHO  TPEACTAaBIATh TOJYYCHHBIC PE3yNbTaThl Ha  YUYCHUYCCKUX
KOH(epeHIusIX;

YMEHUE OIICHUBATh ATUYECKHUE ACTEKThl COBPEMEHHBIX HCCIIECIOBAHUN B
obmactu  OWoJOTMM W MEIWIHHBI  (KJIOHUPOBAHHWE, HCKYCCTBEHHOE
OTUIOOTBOPEHHE, HAMIPABIEHHOE U3MEHEHUE TEHOMA M CO3/IaHUE TPAHCTCHHBIX
OpraHU3MOB);



yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BbIOOp Oyayiel npodeccuoHaaIbHOM
NEeSTEIBHOCTH B 00J1aCTH OMOJIOTUH, MEAUITUHBI, OMOTEXHOJIOTHH, BETEpUHAPHH,
CEJILCKOTO X035UCTBA, MUIIEBON IPOMBIIIVIEHHOCTH, yTIyOJsTh
MO3HABATENIbHBI ~ MHTEpPEC, HAMpaBJIEHHbIM Ha  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIOIIIEH ITpodeccuu U MpoAoKEHIE OMOJIOrHUecKOro 00pa3oBaHus B
OpraHu3alMIX CPEAHEro MPoheCcCHOHATBFHOTO U BBICILIETO 00pa30BaHUsl.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11
KJ1acce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCT€ W poJu OWUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMHM COBPEMEHHOW E€CTECTBEHHO-HAyUHOMH
KapTUHBI MHpaA, B MO3HAHUMU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHYECKUX
npoOjieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PallMOHATBHOTO
IPUPOAOIIOIH30BaAHUSA, U B POPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K IPUPOJIE,
0O0IIIECTBY, YEIOBEKY, O BKJIaJIe POCCUUCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OUOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUW, KOTOpas BKIIOYAET
ompeJielieH!s] U MOHUMAaHUE CYIIHOCTH OCHOBOIOJATAIONINX OUOJIOTHYECKUX
TEPMUHOB U TIOHATHM (B, dKOcHUcTeMa, Ouocdepa), OMOIOTUYECKUE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHUHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeeproBa — 0 MyTsAX W HampapieHUsX 53Boitonuu, B.M.
Bepuanckoro — o 6uocdepe), 3akoHbl (reHeTruyeckoro paBHoBecus Jx. Xapau u
B. BaiinGepra, 3apojsimeBoro cxoactsa K. M. bapa), nmpasuna (munumyma lO.
JInbuxa, 3KOJOTMYECKON MHUpaMUJbI SHEPIHH), THMOTE3bl (TUIOTE3a «MHpa
PHK» V. I'mnGepta);

yMEHUE BIaJCTh OCHOBHBIMU  METOJaMH  HAyYHOTO  IIO3HAHMS,
UCIIOJIb3yeMbIMU B OHOJIOTHYECKUX HCCIAEAOBAHUSIX IKUBBIX OOBEKTOB M
AKOCUCTEeM (OmHCcaHWe, U3MEpeHue, HaOIoJIeHHe, HKCIEPUMEHT), CIocoOamMu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIJICTATh CYIECTBEHHBIC NPU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOUIN3UPYIOMIETO, ABMKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO otoopa, AJUTONIATPUUYECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHus, BIUSHUS JBWKYIIUX CHJI OBOJIONUM HAa TeHOMOH]
MOMYJISIIIAN, TPUCTIOCOOJICHHOCTH OPTraHru3MOB K cpejie OOMTaHusl, YepeI0BaHUS
HAIPaBJICHUN JBOJIIOIMH, KPYroBOpPOTa BEIIECTB M TIOTOKA DHEPIHUH B
HKOCUCTEMAX;

YMEHUE YCTAaHABIMBATHh B3aMMOCBSI3M MEXIY MPOIECCAMU DBOJIIOIHH,
JBYDKYIIUMH CUJIAMU aHTPOTIOTEHE3a, KOMIIOHEHTAMU Pa3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIMYUTEIBHBIE TPU3HAKKH  JKUBBIX  CHCTEM,
MIPUCIIOCOOICHHOCTh BHJIOB K Cpejlie OOMTaHMs, aOMOTHYCCKUX U OMOTHUECKUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JUTSI TOKA3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYMI, B3aWMOCBS3M OpPraHU3MOB U CpeAbl OOWTaHWS,
€IMHCTBA YEJIOBEUECKHX pac, HEOOXOJAMMOCTH COXPAHEHHsS MHOTO0O00pasus
BUJIOB ¥ DKOCHCTEM KaK YCJIIOBHS COCYIIIECTBOBAHUS MIPUPOIBI U YEIIOBEUECTBA;

YyMEHUE peliaTth OWOJIOTMYECKHE 3a7add, BBISBIATH MPUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKIY UCCIETYEeMbIMU OMOJIOTHYECKUMHU TPOIECCAMU |
SBJICHWSIMU, JIe7IaTh BBIBOJBI M TPOTHO3bl HA OCHOBAHWU IMOJYYCHHBIX
pE3yNbTaTOB;



YMEHHE BBINIOJHATH JTAOOpaTOpPHBIEC U MPaKTUYECKUE PaOOTHI, COOMIOAATH
IpaBuiia Mpu padboTe ¢ yIeOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh HUX OKCICPUMEHTATHLHBIMU
cpencTBamMu, (GopMynHpys LeJb HUCCICIOBAaHUS, aHAJIM3UPOBATH MOJTYUCHHBIC
PE3yNIbTaThI U JACNaTh BBIBOIBL;

YMEHHE y4acTBOBATh B Y4EOHO-MCCIIEIOBATEIBCKOM paboTe mo OMoIoTuH,
AKOJIOTHH ¥ MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
NyOIMYHO  TPENCTaBIATh  IOJYYCHHBIE PE3yNbTaThl HA  YYCHHUECKUX
KOH(EPEHITUSAX;

YMEHHE OIICHUBATh THUIIOTE3bI W TEOPUU O TPOUCXOXKICHUH >KU3HH,
YelloBeKa M YENOBEYECKHMX pac, O NpUYMHAX, TMOCIEACTBHIAX M CIOcoOax
NpeIoTBpaICHHS TII00ATBHBIX U3MEHEHUH B Onocdepe;

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp Oyayiel npodeccuoHaaIbHOM
NeSTeIbHOCTH B OOJacTH OWOJIOTHH, OKOJOTHHU, TPUPOJIONOIB30BaHUS,
MEUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CETTHCKOTO XO3ICTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIIyOJdsTh  MO3HABaTEIbHBIM  WHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIECH Mpodeccuu Hu
IPOJOJDKEHNE OMOJIOTMYECKOr0 O00pa3oBaHUs B OPraHMU3alUsAX CpPEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMmeHnoBanue KosunuecTBO 4acos
o/ 316105 1 Tem ” - JaekTpoHHbIe (HU(pPOBbHIE)
pasa Beero OHTPOJILHBIE pPaKkTHYECKHe 06pazoBaTeLHbIE Pecypebl
I NporpamMmmsbl padoThbI padoThbI
1 buonorus xak Hayka 1
2 JKuBrle cucTeMbl U UX 5
W3YYCHUC
3 Buonorus xierku 2 0.5
XuMudeckast
4 10 1
OpraHu3anus KJICTKU
5 CrpoeHue u QyHKIINH g 5
KJIETKH
OOMeH BEIIECTB U
6 MIPEBPALEHUE SHEPTUU 9 1
B KJIETKE
Hacnencrsennas
7 nHboOpManus 1 9 0.5
peanuzanus €€ B KIETKe
JKM3HEeHHBIN [TUKIT
8 6 1
KJIETKH
CtpoeHue u KLU
9 p PyH 17 15
OpPraHHU3MOB
PasmHuoxxenue u
10 8 15
pa3BUTHE OPraHU3MOB
11 I'eneruka — Hayka o 2 0.5




HACJICACTBEHHOCTH 1
M3MEHUYHUBOCTH
OpPraHHU3MOB
2 | rermemoens 10 1
13| oo ; 1
14 I'eHeTHKa yeoBeKa 3 0.5
15 Cenekiusi opraHu3MOB 4 1
buorexnomnorus n
16 CHHTETHYECKAs 4
ouonorus
17 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO 102 13

YACOB I10 ITPOTPAMME




11 KJIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbI

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE pecypchl

3apokJIeHUE U pa3BUTHE
HBOJIIOIMOHHBIX
MPEJICTABICHUN B
OHoIOTHH

MukposBontonus u eé
pe3yJIbTaThI

14

Maxkpo3Botorus u eé
pe3yJIbTaThI

[Ipoucxoxnenue u
pa3BUTHE )KU3HH HA
3emie

15

1.5

IIpoucxoxaeHue
4EJI0BEKa —
aHTPOIIOTEHE3

10

DKoJorus — Hayka o
B3aUMOOTHOIIEHUAX
OpraHu3MOB U
HaJIOpraHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenoiu

0.5

Opranusmel 1 cpena
oOuTaHus

1.5




8 DKoJIoTHSs jBI/I[[OB u 9 05
TIOTTYJISIITII
DKoJIoTus COOOIIECTB.

9 DKOJIOTHYECKHUE 12 0.5
CUCTEMBI

10 buocdepa — rmobanpHas 6
IKOCHCTEMA

11 Yenosek u 6
OKpY’KaroIas cpenia

12 PezepBHOE Bpemst 8

OBIIEE KOJIMYECTBO
- 102 7.5

YACOB I10 ITPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

buoinorus xak koMIiekcHas
HayKa M KakK 4aCTb
COBPEMEHHOTO O0IIECTBa

02.09

JKuBnie cucteMsl U UX
CBOICTBa

05.09

YpoBHeBas oprann3anus
KHUBBIX CUCTEM

07.09

Hcropus oTKpeITHA U
W3y4YEeHUs KIIETKH.
Kierounas teopus

09.09

Meroasl MOJIEKYJIAPHON U
KJICTOYHOM OMOJIOTHH.
IIpakTryeckas pabora
«M3ydyeHre MeETO0B
KJIETOYHOU Omosorun
(xpomarorpadus,
anexTpodopes,
muddepennmanbaoe
nentpudyruposanue, [1LP)»

0.5

12.09

XUMHUYECKUN COCTaB KJIETKHU

14.09

MuHepaibHbIE BELIECTBA

16.09




KJIETKH, UX OMOJIOTHYeCKas
poIb

OpraHnyeckue BelecTBa
KJICTKH — OCJIKH.
JIaboparopHast pabota
«OO6HapyxeHue OeNKoB ¢
MTOMOIIIBIO KAYECTBEHHBIX
peaKuuii»

0.5

19.09

CaoiicTBa, KnaccuuKaius u
¢byHKIMN OEIKOB

21.09

10

Opranunueckue BeIiecTBa
KJICTKH — YI'JICBOABI

23.09

11

Oprannueckue BEIiecTBa
KIJICTKU — JIMIIUABI

26.09

12

HykenHOBbIE KUCIIOTHI.
JHK u PHK. JIaGopaTopHas
pabota «VccrnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY

0.5

28.09

13

Crpoenue u pynkiuu ATO.
Apyrue
HYKJI€03UITpUdochaTel
(HT®D)

30.09

14

Cexsenuponanue JIHK.
MeToabl TEHOMHKH,
TPaHCKPUIITOMHUKH,
MPOTEOMUKHU

03.10




15

Meroasl CTPYKTYpHOI
ouosorun

05.10

16

THOBI KJIIETOK.
[TpokapuoTryueckas KieTka

07.10

17

CtpoeHue 3yKapuoTHYECKOU
kieTku. [IpakTnueckas
paborta «3yueHue CBOICTB
KJICTOYHOI MeMOpaHbI»

0.5

10.10

18

[ToBepxHOCTHBIN anmapar
KJIETKU

12.10

19

OnHoMeMOpaHHBIE
OpraHoOUbl KJIETKH.
[IpakTnueckas padbora
«M3yueHne NBUKEHUS
OUTOIIJIa3MBI B
PACTUTCIIBHBIX KICTKAX»

0.5

14.10

20

ITonmyaBTOHOMHBIE
OpPTraHOU[IbI KJIETKH:
MUTOXOHAPUH, TUIACTHIBL.
JIaGoparopHas paboTa
«MccrnenoBanue miaa3mMoiansa
U JIeTUIa3MOJIn3a B
PACTUTENLHBIX KIIETKAX)

0.5

17.10

21

HememOpaHHbIe OpraHou/IbI
KIIETKH

19.10

22

CrpoeHue u pyHKIMHU Sapa

21.10

23

CpaBHuTenbHas
XapaKTepUCTHKA KIETOK

0.5

24.10




sykapuoT. JlaboparopHas
paborta «3ydeHne cTpoeHus
KJICTOK PAa3JIMYHBIX
OpPraHU3MOBY

24

Accummsinus u
TVCCUMUIISALIUS — JIBE
CTOPOHBI META0OIU3MA.
Tunsl oOMeHa BelecTs.
JIaboparopHast pabota
«M3ydeHne KaTaTuTH4eCKON
aKTUBHOCTH (pepMeHTOB (Ha
MIpUMEpEe aMIJIA3bl WIH
Karasas3bl)»

26.10

25

DepMEHTATUBHBINA XapaKTeEP
peaKkuuii KJI€TOYHOTO
MeTabon3ma.
JlabopaTopHas pabota
«3yueHue
(hepMeHTaTUBHOTO
pacHIeTUIeHHs TIEPOKCH 1A
BOJIOPO/Ia B PACTUTEIBHBIX U
YKUBOTHBIX KJIETKaX»

0.5

07.11

26

benkxu-akTuBaTopsl U O€NKH-
MHTHUOUTOPBI

09.11

27

ABTOTpO(HBIH THIT 0OMEHa
BEILECTB

11.11

28

dorocuntes

14.11

29

Xemocuntes. JlaboparopHas

0.5

16.11




pabota «CpaBHeHHE
mporeccoB poTocuHTE3a U
XEMOCHHTE3a)

30

AHa3poOHBIE OpPraHU3MBbI.
Buabl 6poxenusi.
JIaboparopHast pabota
«CpaBHEHHE IPOLIECCOB
OpOKEHUS U JIBIXAHUSD»

18.11

31

A3pOoOHBIEC OPraHU3MBI.
DTarbl YHEPreTUYECKOTO
oOmMmeHa

21.11

32

DHeprust MeMOPaHHOTO
rpaJiieHTa MPOTOHOB.
Cunte3 AT®: pabota
poToHHON AT®-cuHTa3b1

23.11

33

Peaknun MaTpu4HOro
CHUHTE3a

25.11

34

Tpanckpunuus —
MaTpuuHblii cuaTe3 PHK

28.11

35

Tpancnsiuus u e€ rTarbl

30.11

36

KonnpoBanne aMuHOKHCIIOT.
Ponb pubocom B GuocunTe3e
Oenka

02.12

37

Opranuzanus resoma y
MIPOKApUOT U DYKAPUOT

05.12

38

MonekynsapHble MEXaHU3MBbI
9KCIIPECCUU T€HOB Y
3yKapuoT

07.12




39

Bupycel — BHEKIIETOUHBIE
(bOpMBI )KHU3HU U
O0JIUTaTHBIEC TAPA3UTHI.
[TpakTyeckas pabora
«Co31aHue MOJIeNId BUpyCa

0.5

09.12

40

Bupycusbie 3a0oneBanus
YeIIOBEKa, )KUBOTHBIX,
pacTeHui

12.12

41

HanorexHomnoruu B
OHOJIOTHU U MEIULIMHE

14.12

42

JKM3HEeHHBIN TUKIT KIIETKH

16.12

43

Marpuunsiii cuates JJHK

19.12

44

Xpomocowmsl. JIabopaTtopHas
pabota «M3ydyenue
XpOMOCOM Ha FOTOBBIX
MUKpOITpenaparax»

0.5

21.12

45

Jlenenue KIeTKU — MHUTO3

23.12

46

Tuns! knetok. Kapuokunes u
uuToKKHe3. JlabopaTropHast
pabora «Habmtonenue
MHUTO32a B KJIETKaX KOHYHKA
KOpeIIKa JTyka (Ha TOTOBBIX
MUKpOTpenaparax)»

0.5

26.12

47

Perymluml KHU3HCHHOI'O
OUKJIa KJICTOK

28.12

48

Opranusm Kak €IMHOE LIeJI0e

49

TkaHu pacTeHuUn.

0.5

13.01




JIaboparopHast pabota
«M3ydeHue TkaHen
pacTeHuin»

TkaHu )KUBOTHBIX U
yenoBeka. JlaboparopHas

50 . 0.5 16.01
pabora «M3ydenue Tkanei
KUBOTHBIX)»
Opraunbl. CucTeMbl OpraHoB.

51 JlaGopaTopHas paboTta 05 18.01
«3yueHne opraHos
[BETKOBOT'O PACTEHUS»

52 Omnopa Tena opraHu3MoB 20.01

53 JIBI>KEHE OPTaHU3MOB 23.01

54 IIntanue opraHu3MoB 25.01
[IuTanne MO3BOHOYHBIX

55 KUBOTHBIX. 701
[InmeBapurenpHas cucreMa
9eJIoBeKa

56 JlpIxaHue OpraHu3MoB 30.01

57 JIpIXaHue Mo3BOHOYHBIX 01.02
KMBOTHBIX U Y€JIOBEKa

58 TpancnopT BemecTB y 03.02
OpPTaHU3MOB
KpoBeHocHas cucrema

59 MMO3BOHOYHBIX KUBOTHBIX U 06.02
YeJIoBeKa

60 Brinenenue y opranu3zmMoB 08.02




61

3amura y OpraHu3MoB

10.02

62

I/IMMYHHaH cHucTeMa
YCJI0BCKa

13.02

63

PaznpaxxumocTs u
pEryJsLus y OpraHu3MOB

15.02

64

I'ymopanbHas peryisanus u
SHJOKPUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKA

17.02

65

@DopMbl pa3MHOKEHUS
OpraHHU3MOB

20.02

66

[TonoBoe pazmMHOKEHUE

22.02

67

Meiio3

24.02

68

I'amerorenes. O6pa3oBaHue
Y pa3BUTHE MOJIOBBIX KIJIETOK.
JIaGoparopHas paboTa
«M3ydenue cTpoeHus
MOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOITpenaparax»

0.5

27.02

69

NuauBuyanbHOE pa3BUTHE
OpraHu3MOB — OHTOT'€HE3

29.02

70

3akiiajika OpraHoB U TKaHEH
nu3 3ap0)151me131,1x JINCTKOB

02.03

71

Poct u pazBuTHE KUBOTHBIX.
JIaGoparopHas paboTa
«BpIsBIIEHNE TPU3HAKOB
CXOJICTBA 3apOJIbIIICH
MTO3BOHOYHBIX KUBOTHBIX»

0.5

05.03




72

PasmHOkeHUE U pa3BuTHE
pacrenwuii. JlaboparopHas
pabota «CTpoeHHEe OpraHoB
Pa3MHOKEHHUS BBICILIUX
pacTeHuin»

0.5

07.03

73

Ucrtopus cranoBiaeHus U
pPa3BUTHSI TECHETUKU KaK
HayKu

09.03

74

OcHOBHbIE TIOHATHUS U
CHMBOJIBI TCHETUKH.
JlaGopaTopHas paboTta
«/Ipo3oduna kak 00BEKT
TCHETHYCCKUX
WCCIIETOBAHUI»

0.5

12.03

75

3aKOHOMEPHOCTH
HaclleI0BaHMsl TPU3HAKOB.
Mounorubpuanoe
CKpeLI1BaHUE.
ITpakTryeckas pabora
"N3y4yeHue pe3yapTaToB
MOHOTUOPHUIHOTO
CKpeUIMBaHus y Apo30duibr"

0.5

14.03

76

[IuTonornyeckre OCHOBHI
MOHOTUOPHUIHOTO
CKpeLIBaHUs

16.03

77

AHanusupyrouiee
ckpenuBanue. Hermonnoe
JOMHHHPOBAaHHE

19.03




78

JurubpuHoe CKpelrBaHue.
[TpakTyeckas pabora
«M3ydenue pe3ynbTaToB
JUTHOPUIHOTO CKPEIIUBAHHS
y Ap030(HITBI»

0.5

21.03

79

[IuTonoruyeckre OCHOBBI
JTUTHOPHUTHOTO CKPEITUBAHUS

02.04

80

CHGHH@HHOC HaCJICAOBaHUC
IIPU3HAKOB

04.04

81

XpOMOCOMHAas1 TEOPUS
HAaCJIEICTBEHHOCTH

06.04

82

I'eneTuka mona

09.04

83

I'eHoTHn Kak 11€10CTHAs
cucremMa

11.04

84

['eneTnueckmii KOHTPOJIb
pa3BUTHUS PaCTEHUH,
JKUBOTHBIX U YEJIOBEKA

13.04

85

HM3MeHYHUBOCTh ITPU3HAKOB.
Buasl u3aMeHUNBOCTH

16.04

86

MonudukarnronHas
U3MEHYUBOCTD

18.04

87

BapranunonHslii psaa u
BapHaIMOHHAs KpUBasl.
JlabopaTopHas pabota
«HccnenoBanne
3aKOHOMEPHOCTEN
MoAN(UKAITMOHHON
n3MeHunBOCTH. [locTpoeHue

0.5

20.04




BAPUALIMOHHOTI'O psja U
BAPUALIMOHHON KPUBON»

88

I'enoTnnnaeckas
H3MEHYNBOCTb.
KomMOunarusHas
M3MEHYUBOCTh

23.04

89

MyranunonHnas
W3MEHUYUBOCTb.
[IpakTuueckas pabora
«Mytauuu y npo3oduisl (Ha
TOTOBBIX
MUKpOTIpenaparax)»

0.5

25.04

90

3aKOHOMEPHOCTHU
MYTalMOHHOTO Tpoliecca.
OnHUreHeTHKa U
SIHUTC€HOMHUKA

27.04

91

I'eneTnka yemoBeka.
[IpakTnueckas padbora
«CocTaBlieHUE U aHAIIN3
POIOCIOBHOM

0.5

30.04

92

MeTtoasl METUITMHCKON
T€HETUKU

02.05

93

3HadeHUe MEIUITUHCKON
T'CHCTUKU B
NpeaAOTBPAIICHNUU U JICHCHHUU
FeHETHYECKUX 3a00JIeBaHUN
YCJIO0BCKa

04.05

94

OCHOBHEI€E TOHATHA

0.5

07.05




cenekuuu. JlaboparopHas
pabota «/3ydeHre copToB
KYJIbTYPHBIX PAaCTEHUU U
MOPO/J IOMALTHUX
KHBOTHBIX)»

95

MeTo/ibl CENEKIIMOHHOMN
pabotsl. JlabopaTopHas
pabota «/3ydeHre MEeTOI0B
CEJICKLIUN PAaCTCHUIN»

0.5

09.05

96

JlocTrxkeHus celleKuuu
pacTeHUi U KUBOTHBIX.
[IpakTuueckas pabora

«IIpuBHBKa pacTeHUI»

11.05

97

CoxpaHeHnue, n3y4eHue u
UCIIOJIb30BaHUE
TEHETUYECKUX PECYPCOB

14.05

98

buorexuonornsa xak HayKa u
OTpaciib MPOU3BOJICTRA.
[IpakTnueckas padbora
«M3ydenne 00HEKTOB
OMOTEXHOJIOTHI

0.5

16.05

99

OcHOBHbIE HaNPABIICHUS
CUHTETHYECKON OMOJIOTHHA

18.05

100

XpOMOCOMHEl}I U I'CHHas
HUHXXCHCPUA

21.05

101

MenummacKne
OMOTEXHOJIOTHHA

23.05

102

PesepBHbIii ypOK.

25.05




[ToBTOpenue, 060061IeHNE,
cucTreMaTu3alus 3HaHu|

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

135




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OBoJroLIMOHHAs Teopust Y.
JapBuHa

JIBHOKyIIME CHIIBI
3BOJIFOLIMK BUJIOB 110 Y.

Hapsuny

Bbopn0a 3a cymiecTBoBaHue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp

dopMupoBaHue
CUHTETUYECKON TEOpUU
9BOJIIOLAA

Ortansl 3BOJIOIMOHHOTO
Mpolecca: MUKPOIBOIOLIMS
Y MaKpO3BOJIOLHUSA

[onymsanms —
JJIeMEHTapHas €IMHUIA
9BOJIIOLIMH

3aKOH TeHEeTHYECKOTO
paBHoBecus Jx. Xapau, B.
Baiin6epra. JlabopaTopHas
pabota «BrlsiBieHUE
W3MEHYMBOCTH y 0coOei

0.5




OJHOI'0 BHIA»

DOnemeHTapHbIE (HaKTOPBHI
HBOJIIOLIMU

Dddekt ocHoBaTes.
Dddekt OyTHIIIOUHOTO
TOPJIBIIIKA

10

Murpauuu. M3onaumun
ITONYJISLIAIN:
reorpaduueckasi,
Ounosiorunueckas

11

EctectBennslit oTO0p —
HaMpaBJIAIMUN (HakTop
3BOJIIOLIMU

12

[TonoBoit oT60p

13

[Tpucnocob0aeHHOCTH
OpPTraHU3MOB KaK pe3yabTaT
MUKPO3BOJTIOIUH.
JlabopaTopHas pabota
«3yuenne apomopdo30B 1
WIHOAIaNTalul y
PacCTeHHI 1 )KHUBOTHBIX)

0.5

14

[Ipumepsr
MIPUCTIOCOOJICHUH Y
OpPTaHU3MOB:
Moponoruueckue,
¢buznonoruyeckue,
OHMOXHMMUYECKHE,
MIOBEJICHUECKHE.

0.5




JIaboparopHast pabota
«[Ipucnocobnenus
OpPraHU3MOB U UX
OTHOCHUTEJIbHAS
11e71eco000pa3HOCThY

15

Bun, ero kpurepuu n
cTpykTypa. JJaboparopuas
pabora «CpaBHEHHUE BUIOB
0 MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

16

CrpykTypa BHa

17

BunoobpasoBanue kak
pe3ynbTar
MHUKPOIBOJIOILIUH

18

CBs13b MUKPO3BOJIIOINH U
AIUAEMHUOJIOTHH

19

MakposBonronus.
[TaneonTonornueckue
METOBbI U3YYCHUS
9BOJIIOLUA

20

buoreorpagpuueckue
METO/IbI U3yUEHUS
IBOJIIOLIMH

21

OMOpHOJIOTHYECKUE 1
CpaBHHUTCIBHO-
MOP(OJIIOTHIECKUE METOIBI
M3YUYEHUS SBOTIOLINN

22

MonexkyisapHo-




F€HETUYECKHUE,
OMOXMMHUYECKHE U
MaTeMaTHIECKUE METOIBI
W3YYCHHUS SBOJFOIIH

23

OOu1re 3aKOHOMEPHOCTH
IBOJIIOLIMI

24

AJlanTBHAS paualIis.
HepaBHOMEpHOCTH TEMITIOB
DBOJIOLUU

25

Hayunble runoressl
MPOUCXO0XKICHUS )KU3HU HA
3emiie

26

Jlonay4Hsble
IIPEJCTABICHHUS O
3apOKJICHUH KU3HU

27

OCHOBHBIE dTanbl
HEOpPraHNYeCKOH
3BOJIIOLUU

28

['unioressl 3apoxkaeHUs
SKA3HUA

29

Hctopus 3emin 1 METOABI
€€ U3y4eHusl.
JlabopaTopHas pabota
«M3yueHue u onvcaHue
HCKOITA€MBIX OCTaTKOB
JPEBHUX OPTaHU3MOB)

0.5

30

HavanwHbie 3Tamnbl
OpPraHU4eCKOM 3BOJIIOLUU




31

OBOIIOLUS YYKapUOT

32

OCHOBHBIE 3TaIbI
HBOJIIOLIUH PACTUTEIBHOTO
mupa. [IpakTrueckas
pabora «M3yuenue
0COOEHHOCTEH CTPOCHHS
pacTeHui pa3HbIX
OT/ICJIOBY

0.5

33

OCHOBHBIE 3TaIlbI
SBOJIIOIIMH KUBOTHOTO
Mupa

34

DBOJIIOLHS )KUBOTHBIX.
[IpakTuueckas padbora
«M3ydyenue ocobeHHOCTEMN
CTPOSHHS TIO3BOHOYHBIX
KUBOTHBIX»

0.5

35

PazBurie xu3Hu Ha 3emie
10 3paM | MeproamMm

36

MaccoBble BBIMUPAaHUS —
9KOJIOTMYECKHE KPU3HUCHI
IIPOLIOTO

37

CoBpeMeHHbII
9KOJIOTUYECKUN KPHU3HC,
€ro 0co0EHHOCTH

38

CoBpemeHHas cucrema
OpPraHMYECKOTO MPOILIOro

39

OCHOBHEBIE
CUCTEMATUYECKUE TPYIIIIBI




OpraHu3MoOB

40

AHTpOIOJIOTUs — HayKa O
YeloBeKe

41

PazBuTue npenacrabieHuit o
MIPOUCXOXKIACHUH YeTIOBEKa

42

MecTto yenoBeka B CUCTEME
OpPraHUYECKOTO MHPA.
JIaboparopHast pabota
«3yuenune ocobeHHOCTEN
CTPOCHHMSI CKelleTa
YeIIOBEKa, CBS3AHHBIX C
MMPAMOXOKIACHUEM

0.5

43

JIBHoKyIe CHIIbI
AHTPONOTeHE3a

44

CooTHonIeHHE
OMOJIOTUYECKUX U
COITHANTBHBIX (PAKTOPOB B
AHTPOIIOTEHE3e

45

OCHOBHBIE CTaUH
aHTPOTIOTeHEe3a

46

IlanmeoreneTuka u
IaJIEOr€HOMHKA

47

DBONIOIUS COBPEMEHHOTO
YeJoBeKa

48

Yenoseueckue pachl.
[IpakTuueckas pabora
«M3y4yeHune 3K0I0ruyeckux
ajanTalyil 4eJIoBeKa

0.5




49

MexIuCIuIIMHApHbBIE
METO/Ibl aHTPOIOJIOTUH

50

3apokJIeHUE U pa3BUTHE
9KOJIOTHH

51

MeTo1bI 9KOJIOTHH.
JlaGopaTopHas paboTta
«M3y4enue MeTo10B
IKOJIOTHYECKUX
WCCIIEIOBAaHHII»

0.5

52

3HayeHNE IKOJIOTHYECKUX
3HAHUI JIS YeIOBEKaA

53

Dkosorudeckue HhakTopsl

54

AbuoTtnueckue HhakTopsl.
CBeT Kak 3KOJOTMYECKHM
¢axrop. JlabopaTopHas
pabota «BblsiBIEeHNE
MPUCTIOCOOTICHMIA
OpPTraHU3MOB K BIUSHHIO
CBETa»

0.5

55

AOGuoTtndeckue HakTophI.
Temneparypa kax
HKOJIOTHYECKUH (PaKTop.
JIaGoparopHas paboTa
«BrrsiBEHUE
pUCIIOCOOTIeHUN
OpPraHU3MOB K BIMSIHUIO
TEMIIEPATypPhI»

0.5

56

AlGuoTtnieckue HakTophI.

0.5




Bnaxnocts kak
IKOJIOTHUECKUN (HaKTOP.
JIaboparopHast pabota
«AHaToMHYECKHE
0CcOOEHHOCTH pacTeHui u3
pa3HBIX MECT OOUTAHUS»

57

Cpenbl oOuTaHus
OpraHu3MOB

58

buonornueckue PUTMBI

59

XKuznennsie GopMeI
OpPTraHU3MOB

60

buotuueckue GaxTopsl

61

3HaveHre OMOTHYECKHUX
B3aMMOJCUCTBUI I
CYyILIECTBOBAHUS
OpPraHu3MOB B CpeZE
o0HTaHUA

62

OKOJIOTUYECKHE
XapaKTePUCTHKU
TTOTTYJISIITIH

63

OcHOBHEBIE TTIOKa3aTeINn
HOHYJ’IHHI/II/IZ YU CJICHHOCTD,
IJTIOTHOCTh, BO3pAacTHas U
MOJI0Bas CTPYKTypa

64

OcHOBHbIE TTOKA3aTeNN
MONYJISALIMK: POKAAEMOCTb,
MIPUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTPAIIUN




65

DKoJIorHueckasi CTpykTypa
MonmyJjadanuuu

66

JluHamuKa monyJsiuuu 1 eé
perynanus

67

Kpussie pocta
YUCIIEHHOCTHU MOIMYJISIIHH.
KpuBbie BoKUBaHUS

68

DKoJioruueckasi HuIa
Buja. JlJaboparopuas
pabota «IIpucmocobneHus
CEMSIH PaCTCHUH K
pacceneHnio»

0.5

69

Bun xak cucrema
MO YJIALIAN

70

3aKOHOMEPHOCTH
MOBEJCHUSI U MUTPALUI
KHUBOTHBIX

71

Coo0111ecTBO OpraHu3MoOB
— OuoILIeH03

72

DKocucremMa Kak OTKpbITasA
cucremMa

73

Kpyrosopor Bemiects u
MOTOK PHEPTUU B
9KOCUCTEME

74

OcHOBHBIE TOKa3aTeIn
JKOCUCTEMBI

75

DKOJIOTHYECKUE TUPAMUIbI




76

3menenus cool1ecTs —
CYKIIECCHH

77

[TpuponHbIe SKOCHCTEMBI.
DKOCHCTEMBI 03€p U peK.
DKocucTemMbl MOpel 1
OKEaHOB

78

HpI/IpOI[HBIe OKOCHCTCMBI.
OKOCHCTEMBI TyHAD, JIECOB,
CTCHeﬁ, IIyCTBhIHb

79

AHTpONIOT€HHBIE
9KOCHCTEMBI

80

YpOoskocucTEMBI.
[IpakTnueckas padbora
«M3yueHue u onvcaHue
ypOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(hopMUpOBaHUS OCHOBHBIX
B3aHMMOJCHCTBUIM
OpraHU3MOB B 9KOCUCTEMAX

82

MexaHU3MBI BO3JEHCTBHUSI
3arpsiI3HEHUH pa3HbIX TUIIOB
Ha CyOOpraHU3MEHHOM,
OPraHU3MEHHOM,
MOMYJISUUOHHOM U
3KOCUCTEMHOM YPOBHSX

83

buochepa —
oOmernaneTapHas
00010uKa 3eman




VYuenune B. U.

84
Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH
CyIIeCTBOBaHUS OMoChepbl

86 KpyroBopoTsI BemiecTs u
OMOTEOXUMHYUCCKUE ITUKITBI

87 3oHaNBHOCTH OHOChEpHI.
OcHoBHbIE OMOMBI CYILIU

88 YcToiiuuBoCcTh OMoCchepsl

89 DKOJIOrM4eCKHe KPU3HChI U
UX TPHYHHBI

90 Bo3sneiicTBue yenoBeka Ha
ouochepy
AHTpOIIOreHHOE

91 BO3JICUCTBUE Ha
pacTUTENbHBINA U
YKUBOTHBII MU

92 Oxpana mpupoabI
OCHOBHBIE IPUHITUIIBI

93 YCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBA U TIPUPO/IBI
PanmonansHoe
MIPUPOJIOTIONB30BaHHUE U

94 COXpaHEHHE
OMOJIOTUYECKOTO
paszHooOpa3us 3eMiau

95 O600611eHue 0 TeMe




«MHUKpO3BOIIOLHS U €€
pE3yabTATHDY

96

O06001IeHME 10 TEME
«Makpo3BOJIIOIHUSA U €€
PE3YIIbTATHI»

97

O06001IeHE 110 TEME
«[IpoucxoxaecHue u
pa3BUTHE )XKU3HU Ha 3eMiIey

98

O0600611eHnE IO TEME
«IIpoucxoxnenue
YeJI0BEKa — aHTPOIIOTEHE3»

99

O06001IeHue Mo TEME
«DKOJIOTHS — HayKa O
B3aMMOOTHOIIIEHUIX
OpPTaHHU3MOBY

100

O00011IeHIE IO TEME
«OpraHusmsl ¥ cpena
oOuTaHus»

101

O06o001enue mo TeMe
«OKOJIOTHS BUIOB U
MO YJIALIAI

102

O6001menue mo Teme
«buocdepa — rmobanpHas
IKOCUCTEMAY

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5







YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET






