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MOSICHUTEJIbHASA 3AIIUCKA

[Iporpamma no yuebHoMy mpenmery "buomorus" (mamee - Ouonorus) Ha
ypOBHE cpeaHero oOiiero odbpa3zoBaHus pa3zpaboraHa Ha ocHOoBe dDenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanum»,
®I'OC COO, Konumemnuu mnpenogaBaHus ydeOHoro mpeamera «buosorus» wu
OCHOBHBIX TOJIOKEHUH (enepanbHOM paboueil mp orpamMMbl BOCITUTAHUS.

OBILIASA XAPAKTEPUCTHUKA YUYEBHOI'O INPEJIMETA «BUOJIOT'USI.
YIJIYBJEHHBIA YPOBEHbB»

VYueOnbiit npenmer «buonorus» yray6nénnoro ypoBHs u3yuenus (10-11
KJIAcChl) SIBJISIETCS OJHHUM W3 KOMIIOHEHTOB MpenMeTHoil obnactu «EcrecTBeHHO -
HayuHbIe ipeaMeThl». CornacHo nojoxenusm OPI'OC COO npoduiabHbIe yueOHbIS
npeaMeThl, Uu3ydaeMmble Ha yriyOJEHHOM YpOBHE, SBISIIOTCS  CIIOCOOOM
nuddepenmanin  oOydYeHHS Ha YypOBHE cpeaHero oOmero oOpa3oBaHUS U
NpU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CpETHUM
o0mmM, cpeaHuM Tp o(hecCHOHATBHBIM U BBICIIMM OOpa3oBaHueM. B To ke Bpems
KOKIbIH W3 JTUX YYeOHBIX TIPEAMETOB [IOJKEH OBITh OpPUCHTUPOBAH Ha
NPUOPHUTETHOE pelIeHue 00pa30BaTeIbHBIX, BOCHHUTATEIBHBIX U Pa3BUBAIOIIUX
3a7jay, CBA3AaHHBIX C NpodopHUEHTaAUUe O0O0ydarolUXCcs U CTUMYJIMPOBAaHHUEM
UHTEpeca K KOHKPETHOW 00JacTu Hay4YHOTO 3HAaHMsSI, CBSI3aHHOTO C OHMOJIOTHEH,
MEIULMHOM, SKOJIOTUEN, IICUXOJOTUEHN, CIIOPTOM HUJIA BOCHHBIM JIEIIOM.

[Iporpamma no yue6Homy nipenmery "buonorus" na€r npeacraBieHue o 1enu
U 3a/ladyax u3ydeHus ydeOHoro mpeamera «buomorus» Ha yriyOGiaEHHOM ypoOBHE,
ompenenser oOs3aTenbHOe (MHBApUAHTHOE) TMPEAMETHOE COJEpKaHUEe, €ro
CTpYKTYpUpOBaHUE MO paszleinaM M TeMmMaM, pachpeielieHde Mo KiaccaM,
PEKOMEHJIyeT TOCIeA0BaTEIbHOCTh H3Y4YEHUS Y4eOHOro Martepualia ¢ ydérom
MEXIIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKM Yy4eOHOro mpolecca,
BO3PAaCTHBIX 0COOCHHOCTEN o0yudatromuxcs. B mporpaMme no 6uosioruu p eain3oBaH
TP UHITUTI TP €EMCTBEHHOCTH C U3y4Y€HHEM OHMOJIOTHUHU Ha yPOBHE OCHOBHOT'O OOIIEro
obpaszoBanusi, Onarojgapsi uYeMy MNPOCMATPUBAETCS  HAMNPaBICHHOCTh  Ha
nocieaytoee pa3BUTHE OHOMOTHMYECKUX  3HAHWMA, OPHUCHTUPOBAHHBIX Ha
dbopMUpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHsS,  IKOJIOTUYECKOTO
MBIILJICHUS, TIP CTaBICHUA O 370p 0BOM 00pa3e )KU3HH, HA BOCIIUTAHUE Oep eXKHOTO
OTHOIIIEHUS K OKPY>KaroIIel MpupoTHOM cpene. B mporpamme mo OMoJIOTHN TakxKe
MOKa3aHbl BO3MOXKHOCTH y4eOHOro nmnpenmera «buonorus» B peanu3anuu
tpedoBanuit ®I'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, METAIpEIMETHBIM U
Ip €AMETHBIM pe3yJibTaTaM 00yueHus U B Op MUP OBAHUH OCHOBHBIX BHJIOB y4eOHO -
MO3HABATEIbHON  JIEATENIbHOCTH OOYYaIOIMUXCA 10 OCBOCHUIO  COJIEpIKaHUS
OHOJIOru4eckoro oOpa3oBaHus HA YPOBHE CpEIHEro o0Iero oopa3oBaHusl.



VYueOnblii npeamer «buosnorus» Ha ypoBHE cpeaHero oomiero oOpa3zoBaHus
3aBepuIaeT Ononorundeckoe oOpa3oBaHKe B IIKOJIE U OPUEHTUP OBAH HA PAaCIIUp EHUE
U yriryOneHre 3HaHuK 00yJaronInxcs O )KUBOH MPHP 0J1e, 0CHOBAX MOJICKYJISIPHOU U
KJIETOYHON OHMOJIOTUH, SMOPUOJIOTHHA U OMOJIOTHU pa3BUTHS, TCHETUKHU, CEIICKIIUH,
OMOTEXHOJIOTUH, SBOJIIOLMOHHOTO YUEHHUSI U KOJIOTHUH.

N3yuenne yueOHOro mnpeamera «buonorus» Ha yriayOJIeHHOM YpOBHe
OpPHUEHTHPOBAHO HA TOJATOTOBKY OOYYalOIIUXCS K MOCIENYIOIEMY TMOJYy4YEHHUIO
Oouonoruueckoro  oOpa3oBaHMsi B  By3aX U OpTaHU3alMiIX  CpPEIHEro
npogeccuoHanbHOro 06pa3zoBanus. OCHOBY €ro cojep KaHHs COCTaBIISIET CUCTEMaA
OMONIOTUYECKUX  3HAHUW, TOJYYEHHBIX TMPH HM3YYEHUH  OOyYaroIIMMHUCS
COOTBETCTBYIOIIMX CHCTEMAaTHUYECKUX pa3enoB OUOJIOTHH HA yPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10—11 kimaccax 5TH 3HaHMA TOJy4arOoT pas3Burtue. Tak,
pacmpeHsl U yriayOjaeHbl OUOJIOTHUYECKHME 3HAHUSI O PAaCTEHHSIX, >XUBOTHBIX,
rpubax, OakTepusiX, OpTaHU3ME 4YEeNOBEKa, OOIMX 3aKOHOMEPHOCTSIX KHU3HHU,
JOTIOJTHUTEIBHO BKIIOYEHBI OMOJIOTHYECKUE CBEACHUS IMPHUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOKHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJISI TOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3MokHA Takke HHTErpanus OHMOJOTMYECKHUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, IOJTYYCHHBIMH OOYYAIONIUMUCI TPU W3YUCHUH
bu3uKM, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

Ctpykrypa mporpaMmbl mo ydeOHOMY mnpeamery "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBIM M 3BOJIIOMUOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHUHU.
CornacHo UM, U3y4yaroTcs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE I AKUBBIX
CHCTEM PAa3HOTr0 ypPOBHS OpTaHU3aIMU, 3BOJIOIMHA OPTaHMYECKOT0 MUPa Ha 3eMIle,
COXpaHeHMs! OMOJIOTHUYECKOTO pa3HooOpa3us maneTsl. Tak, B 10 kinacce n3yyarorcs
OCHOBBI MOJIEKYJIPHON M KJIETOYHOU OHOJIOTHUH, AMOPHUOIOTHH U OHOJIOTHH
pa3BUTHs, TEHETUKA W CENEKUUH, OMOTEXHOJIOTUHM M CHUHTETUYECKON OuoJioruwu,
aKTyallU3UPYIOTCS 3HAHUS OO0ydYaromuxcsa mo OOTaHWKE, 300JO0THH, aHATOMUH,
¢usnosiorun yenoseka. B 11 kimacce u3ydaroTcs 3BOJIIOLMOHHOE YYE€HHE, OCHOBBI
9KOJIOTHUH M YYEeHHE 0 Omocdepe.

YueOuwiii  mpenmer  «buosiorus»  mpuszBaH  00eCHEUUTh  OCBOCHHE
00y4aronumMucs OMOJIOTUIECKUX TEOPUH M 3aKOHOB, HJICH, MPHUHIIUIIOB U TIP aBUII,
JeXalx B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MUPA, 3HAHHUU O
CTPOEHUHU, MHOT000pa3vM M OCOOEHHOCTAX KIETKH, OpTaHu3Ma, MOy,
OWoIIeH03a, KOCUCTEMBI, O BBIJIAIONIUXCS HAYYHBIX JOCTIKEHHSIX, COBPEMEHHBIX
UCCIIEIOBAHUAX B OMOJIOTUH, MPUKIAAHBIX aclleKTax OHOJOrM4ecKux 3HaHuM. Jliis
pa3BUTHS W MOAJAEpKaHUS HHTEepeca oOydarwmuxcs K OUOJIOTHM Hapsay co
3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepualia B COAEp KaHUH IPOTPaMMBbI
1o OMOJIOTUU MPENYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTaHOBJICHUS U Pa3BUTHUS



TOM WM UHOW 00J1aCcTH OMOJIOTUH, BKJIAJJOM OTEYECTBEHHBIX U 3apyOEXKHBIX YUEHBIX
B pEIICHNE BAKHEHITUX OMOTOTUYECKUX M IKOJIOTHYECKUX TpOoOIIeM.

HEJIb YYEBHOI'O KYPCA

Llenp n3yuenust yaeOHoro nmpenmera «buosorus» Ha yriayO0nEHHOM ypOBHE —
OBJaJieHue  OOYy4YaloUIMMUCS  3HAHUSIMU O  CTPYKTYPHO-(QYHKIHMOHAJIBHO U
OpraHM3allMy KHUBBIX CHUCTEM PAa3HOr0 paHra W NOpUOOpeTeHue YyMEeHUH
UCIOJIb30BaTh 3TU 3HAHUA B (GOPMHUPOBAHUU UHTEpeEca K ONpenenEéHHON obnacTu
npodeccuoHaNbHOW JEATENbHOCTH, CBSI3aHHOM ¢ OWOJOrHel, win K BBIOOPY
y4eOHOT0 3aBeIeHUs s P OJ0JKEHHUsT OMOJIOTHYECKOTO 00pa30BaHusl.

Hoctiwkenne 1enu u3ydeHuss yuyeOHoro mnpeamera «buonorus» Ha
yriyO0n€HHOM YpOBHE 00€CIeurnBaETCs PELIeHUEM CIEeyIONINX 3a/1a4:

OCBOEHHE OOYYaIOLIUMUCS CHCTEMbl OMOJOTMYECKMX 3HAHUI: 00 OCHOBHBIX
OMOJTOTUYECKUX TEOPHsIX, KOHIEMIHUIX, TUNOTe3axX, 3aKOHAaX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO0 KapTHUHY MHpPa; O
CTpOEHUHU, MHOT000pa3uM U OCOOEHHOCTSIX OMOJIOTUUECKUX CUCTeM (KJIETKa,
OpraHu3M, MOMYJISIIUs, BU, OUOTreoleH03, Onocdepa); O BbIAAIOUIUXCS OTKP BITHIX
Y COBPEMEHHBIX UCCIEOBAHUAX B OMOJIOTHY;

O3HAKOMJICHHE OOydYalolMxcs C METOJaMH I[O3HAHUS >KUBOM IPHUP OB
UCCIIEOBATEIbCKUMU ~ METOJaMH  OHMOJOTMYECKHX HayK (MOJIEKYJISApHOU W
KJIETOYHOM OMOJIOTHH, SMOPMOJIOTUH U OMOJIOTHUN Pa3BUTHS, TCHETUKU U CEJICKIHUH,
OMOTEXHOJIOTHUA ¢ CHHTETHYECKOM OWOJOTHH, TaJICOHTOJOTHH, SKOJOTHH);
METOJJaMH CaMOCTOSITEIbHOTO TMpPOBEIEHUS OHOJOTMYECKUX MCCIeIOBaHUI B
naboparopud W B mOpupojae (HaOmIOAEeHWE, U3MEpPEHHE, OKCIePHUMEHT,
MOJIENTUP OBAHUE);

OBJIaJIeCHUE  OOYYaIOIIMMHUCS  YMEHUSIMU:  CaMOCTOSTEIbHO  HAaXOJUTh,
aHAJIU3UPOBATh U MCIOJIB30BaTh OMOJIOTMUECKYI0 MH(OPMALUIO; I0JIb30BATHCS
OMOJIOTUYECKOH TEPMHUHOJIOTHEH U CHMBOJIMKOM; yCTaHaBIMBaTh CBA3b MEXIY
pa3BUTHEM OHOJIOTMM U COLMAJIbHO-PKOHOMHYECKUMH U  JKOJOTHUYECKHUMHU
npobJieMaMy YEIOBEYECTBA; OLIEHUBATH IOCIEACTBUS CBOEH AEATENbHOCTH IO
OTHOIICHUIO K OKpY’Karolled NpUpOAHOU cpene, COOCTBEHHOMY 3J0pOBBIO H
30pPOBBIO0  OKPYKAWOIIHMX JIOJeH; OOOCHOBBIBATH UM  COONIOJATH  MEpHI
npo(duIaKTUK MHPEKIMOHHBIX 3a00JIeBaHU, MpaBuia MOBEICHUS B NPUPOJE U
obecrieueHrss 0€30MaCHOCTH COOCTBEHHOM KU3HEACSATETbHOCTH B YpE3BbIYaMHBIX
CHTyalsiX ~NPUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapakTepHu30BaTth
COBpEMEHHbIE HAy4YHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Y 00yUYarommnxcs HHTEIIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
npolLecce 3HAKOMCTBA C  BBIJAIONIUMUCS  OTKPBITHSIMH M COBPEMEHHBIMU
UCCIEIOBAaHUSAMU B OHOJIOTMM, PEIIAEMbIMU €10 MpoOJeMaMH, METOA0J0THEH
OMOJIOTUYECKOT0 UCCIEA0BaHUs, MPOBEICHUS IKCIIEP UMEHTAJIbHbBIX UCCIEI0BaHUM,



pemieHuss OMOJIOTUYECKUX 3aJ1ad, MOJICTUPOBAHUS OMOJOTUYECKHUX OOBEKTOB H
TP OIIECCOB;

BOCIIUTAHKE Yy OOYYarOIIMXCs IICHHOCTHOTO OTHOIICHUS K JKMUBOW MPHUPOJIC B
IIEJIOM U K OTJICIBHBIM €€ 00bEeKTaM U SBJIICHHUAM; (DOPMHUpPOBaHHE SKOJTOTHUECKOH,
IF€HETUYECKOW TpaMOTHOCTH, OOIIEel KyIbTyp bl IOBEICHUSI B MPUP OJ1€; HHTErpalluu
€CTECTBEHHO-HAYYHBIX 3HAHMIA;

npuobpereHre  OO0ydYaIOUMMUCS  KOMIETEHTHOCTH B palMOHAJIbHOM
P UP OJI0TI0JIb30BaHUM (COOIIOICHNE TIp aBUJI IOBEICHUS B P UP OJI€, OXPaHbl BUIOB,
IKOCUCTEM, Owmocheprl), COXpaHEHHH COOCTBEHHOTO 3J0pPOBbS W 370POBbA
OKpyXawmux Jrojeil  (cobmromeHuss Mep nOpoWIaKTUKU — 3a00JieBaHU,
obecrieueHre O0€30MACHOCTU JKU3ZHENEATENIbHOCTH B UpE3BBIYAMHBIX CUTYyaIUsIX
OPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUSA
OMOJIOTUYECKUX 3HAHWI U YMEHUN B MOBCEIHEBHOW XKU3HU;

CO3/IaHME  YCIOBMl  JUII  OCO3HAHHOTO  BbIOOpa  OOyUarOLIUMHCA
WHJIUBUY AJIbHOM 00pa3oBaTeIbHOMN TPaEKTOP MU, CIOCOOCTBYIOIII €11
nocieaytoneMy mpo(eccCHoHaTIbHOMY CaMOOTPEACICHUI0, B COOTBETCTBUU C
WHIVBUIY ATBHBIMH UHTEP €CAMU U MTOTP €OHOCTSAMH P EruoHa.

OT160p opraHu3alMoOHHBIX (GOPM, METOJOB U CPEACTB 00yUeHHs OHMOJIOTHUHU
OCYILECTBJISIETC C Y4YETOM CHEUU(PUKH €ro colep’kaHus U HANpPaBJICHHOCTH Ha
OpOJOJKEHHE OHOJIOTMYECKOro 0o0pa3oBaHUsA B  OpTaHU3AIMIX CPEIHEro
npodeccMoOHaNbHOTO M BbICHIET0  OOpa30BaHUsl  €CTECTBEHHO-HAyYHOTO
(MeIHUIIMHCKOTO0) TP OHIs

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

OO61iee YUCIO YacoB, OTBECHHBIX HAa M3yYE€HHWE OMOJIOTUM HA YTIi1yOJIEHHOM
ypOBHE cpeaHero oobmiero obpa3oBanus, cocraBiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HeZIENO).

YUYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O
MPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIbBI JJISA YYEHUKA
Briconkast, JIpimimun, PyBunckuii: buonorus. 10 xiacc. YueObuuk. YroyOnEHHBIHN
ypoBeHb. ®I'OC, -M.: [Ipocsenienue
Bricoukas, Jpimmui, PyBunckuii: buonorusa. 11 knacc. YueOHuK. YriyOnEHHBIM
ypoBenb. ®PI'OC, -M.: [Ipocaeuienue
METOAUYECKHUE MATEPUAJIbI IS YUUTEJIA
Hemmmun,  Cabnuna, Beiconkas: buomorms. 10-11  kmaccel.  IIpaktuxym.
Yrany6nennsiii ypoBenb. ®I'OC, — M. : IIpocBemienue
®denepanbHas pabouas mporpamma cpenHero ooOmero odOpa3oBaHusa. buomorwus.
Yriny6néunsiii ypoBenb. (g 10—11 kmaccoB 06pa3zoBaTeNbHBIX OpraHU3aIU)



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBblI U PECYPCbl CETH
HUHTEPHET

1. Iloypounsie oOpazoBaTelbHbIC MaTEpUANBl JJd yyalIuxXcs: [DIEKTpOHHBIN
pecypc] // TocymapcrBenHass oOpas3oBatenbHas tuiatdhopma "Poccuiickas
anekTpoHHas mikona" (cokp. POII). URL: https:/resh.edu.ru.

2. Iloypounbsie oOpa3oBaTelbHbIC MaTEpUANBl JJIA yUalIUuXCs: [DIEKTpOHHBIN
pecypc] // TocymapcrBenHas oOpa3oBatenbHas tuiathopma "MOCKOBCKas
anektponHas [koma" (coxkp. MOIII). URL: https://uchebnik.mos.ru.

3. O6pa3oBaTenbHBIN pecypc I ydanuxcs: [DekTp oHHbli pecypc] / Llndponas
obpasoBatenpHas miathopma "SAKmace". URL: https://www/yaklass.

4. OO0pa3zoBaTenbHbI pecypc IS yuamuxcs: [DJIEKTpoHHBIM pecypc| //
Oo6pa3oBarenbHas onnaiH-margopma Yuu.py. URL: uchi.ru.

5. Karanor umudpoBoro o0pa3oBaTelbHOTO KOHTEHTA: [DIEKTpOHHBIN pecypc] //
bubnuoreka 1mdpoBoro obOpaszoBarenbHOoro KOHTeHTa (cokp. I[IOK). URL:
https://m.edsoo.ru

COIEPKXAHUE OBYUEHUASA

10 KUJIACC

ConepxaHue nporpaMMsl, BBIACICHHOE K)PCUBOM, HE BXOIAUT B IPOBEPKY

rocyjaapcrBeHHoUM utoroBoit arrecraruu (I'MA).

Tema 1. buosorusi Kak Hayka

CoBpemeHHasi 6uoyiorus — KOMIUIEKCHass Hayka. KpaTkast ucropus pa3BUTUSA
Ouonorun.  buonornueckue  HaAyKd U U3y4yaeMble UMHU  MPOOJIEMBI.
@dyHaMeHTaJdbHbIe, MPUKIAJHBIE W TIOUCKOBBIE HAyYHBIE MCCIEOBaHUSA B
OHOJIOTUH.

3HavyeHre Ouoioruu B (JOpMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHO MU
kapTuHbl mupa. [Ipodeccun, cBsizaHHbie ¢ Ouonorued. 3HaueHue OHOJIOTUH B
NPAKTUYECKON JIESITEIbHOCTH  YEIOBEKAa: MEIUILMHE, CEJIbCKOM  XO3SICTBE,
[P OMBILLJIEHHOCTH, OXPaHe MPUP OJIbI.

JeMmoHCcTpauumn

[Toptpersr: Apucrotens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y.
l'apgei, I'. Mengens, B. . Bepuanckuii, 1. 11. [TaBnos, . 1. Meunukos, H. .
Baswmios, H. B. TumodeeB-Peconckmii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnumpl U cxeMbl: «CBsi3pb OWOJIOTHUM C APYTUMH Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. /KuBble cucTeMbl U UX M3y4YeHHE

Kupble cucrembl Kak nOpeAaMer u3ydeHus Ouosioruu. CBOMCTBA KHUBBIX
CUCTEM: €IMHCTBO XHMHMYECKOTO COCTaBa, JUCKPETHOCTb U ILEIOCTHOCTb,
CIIO)KHOCTh U YNOPSJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOpTaHU3aLus,
CaMOBOCIP OU3BEAEHUE, P a3/ a)KUMOCTh, K3MEHYUBOCTb, POCT U P a3BUTHE.

YpOBHM OpraHu3anMu KUBBIX CHCTEM: MOJIEKYJISPHBIA, KIETOYHBIN,
TKaHEBBIMH, OpPTaHU3MEHHbIMN, MOMYJISIIMOHHO -BUOBOU, AKOCHCTEMHBI


https://resh.edu.ru/
https://uchebnik.mos.ru/
https://www/yaklass
https://m.edsoo.ru/

(buoreoueHoTnueckuii), OuochepHpiil. Ilpoueccsl, npoucxonsiiue B KHUBBIX
cucreMax. OcCHOBHbIE NpU3HAKU KkUBOTro. JKu3Hp Kak (opma CyIlIecTBOBaHUS
Matepun. Hayku, n3ydaromime >KuBbl€ CUCTEMBI Ha pa3HBIX YPOBHIX OpTaHU3AIUH.

N3yuenue xuBbIX cucteM. Meroasl Ouosiornyecko Hayku. HaOmronenwe,
U3MEP EHUE, IKCIIEPHUMEHT, CUCTeMaTu3auus, meraaHanus. [lonstue o 3aBUCHMON U
He3aBUCUMOW mnepemeHHOW. I[lmanupoBanue oskcriepumenTta. [locraHoBka wu
npoBepka runote3. HyneBas rumnote3a. [lonatue BBIOOpKHM M €€ TOCTOBEPHOCTb.
Pazbpoc B Ouonornueckux naHHbIX. OIlEHKa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbpraToB. lIpuWynMHBI HCKakeHHs pe3yabTaTOB JKcrepuMeHrta. [lonATtue
CTaTUCTUYECKOTO TECTA.

JleMoHCcTpanumn

Tabnunpt u cxembl: «OCHOBHbIE TpPU3HAKU >KU3HW», «buosnoruyeckue
cucreMbl», «CBOWMCTBa JKMBOW Matepum», «YPOBHU OpTaHU3ALMU >KUBOU
npupoae», «CTpoeHue KUBOTHOU KieTkn», «TkaHu >KUBOTHBIX», «CHCTEMBI
OpTaHOB YEIOBEYECKOTO opraHuzmay, «buoreonenos», «buochepa», «Meroas
W3YYEHUS )KUBOU NP UP OJIbD.

O6opyaoBanue: 1abopaTopHOE 000Dy IOBAHUE JIJISI TP OBEIACHUS HAOII0/ICHUH,
U3MEp EHUM, SKCIIEP UMEHTOB.

IIpakTnueckas padora «lcnonp30BaHuE pa3gIUYHBIX METOJAOB IIPHU
VU3YYECHHUH KUBBIX CHCTEM.

Tema 3. buosorus Kierku

Knerka — crpykrypHO-QyHKIMOHANbHAS €QuUHUIIA >KuUBOro. Vcropus
oTKpbITUA KIeTKU. PaGoTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBaHH,
M. Ilneiinen, P. BupxoB). OcHOBHBIE TMOJOKEHUS COBPEMEHHOW KIETOUYHOM
TEOP UH.

Metonbl  MOJIEKYJSIpHOM M KJIETOYHOW  OMOJIOTMU:  MHUKPOCKOTIHS,
xpomatorpadus, d1eKTpodope3, METOJ MEUEHbIX aToMOB, AuddepeHIaIbHOEe
HeHTpu(yTUpoBaHue, KyJIbTUBUPOBAaHUE KIETOK. M3yuenue ¢huxcuposaHHvlx
KAemoK. DNeKTpOoHHasi MUKpockonus. Kougoranvuas muxpockonus. Bumanvhoe
(npudsicusHenHoe) uzyueHue Kiemok.

JleMoHCTpauumn

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

Tabnuipl 1 cxembl: «CBETOBON MHKPOCKOI», «JIEKTPOHHBIM MHUKP OCKOIDY,
«Hcropust pa3BUTUS METOJOB MUKDP OCKOTIUMY.

O6opynoBaHMe: CBETOBOW MHKPOCKOI, MHKpOIpeEnapaThl pacTUTEIbHBIX,
KUBOTHBIX M OaKTEpHAJIbHBIX KIETOK.



IIpakTnueckass padora «l3yueHne MeTOAOB KJIETOUYHON OMOJOTHH
(xpomartorpacdusa, osnektpodopes, auddepenHnmanbHoe I1EHTPUGyTUp OBaHUE,
[TLIP)».

Tema 4. XumMudeckasi OpraHu3anus KJIeTKH

XVMHUYECKUM COCTaB KJIETKUM. Makpo-, MUKPO- M YJIbTPaMHUKDPO3IEMEHTHI.
Bopa u e€ poJib Kak pacTBOpUTENS, pEareHTa, y4acTHe B CTP KTy P Up OBAaHUU KIIETKH,
Teroperyiasiunu. MuHep aibHble BEUIECTBA KJIETKH, UX Ouosioruyeckas poib. Poib
KaTHOHOB M AHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKUM. buonorumueckue mnoaumepbl. benku.
AMMHOKHUCIOTHBIA cocTaB OenkoB. CTpyKTyphl OenkoBoi Mosekylbl. [lepBuuHas
CTpyKTypa Oelika, NeNTUaHAs CBsI3b. BTopuuyHasi, TpeTU4Hasi, 4YeTBepTHUYHAS
ctpyktypbl. Jlenatypamus. CsoiictBa ©OenkoB. Knaccudukanusi — OenkoB.
buonoruueckue pynkuuu 6enkoB. [Ipuonul.

VYrneBoasl. MoHOcaxapuibl, Aucaxapuabl, OJTUrocaxapuabl U ojaucaxap Uil
OOmuit miaH cTpoeHus U (QU3UKO-XMMHUYECKHE  CBOMCTBA  YTJICBOJOB.
buonoruueckue QpyHKIUU YTIIEBOIOB.

Jlumunel. ['unpodunsHO-TUApOPOOHKIE cBOMCcTBa. Kitaccudukanuss nunuaos.
Tpurnunepuasl, Qochonunuasl, BOCKH, CcTepouIbl. buomormdeckne QyHKIUU
aunuaoB. OO1IKMe CBONCTBA OMOTOTHYECKMX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHUIO, MOJYIIP OHULAEMOCTD.

HyxnennoBesie kucnotel. JJHK u PHK. CTpoeHue HyKIE€MHOBBIX KHUCIOT.
Hyxneotuast. Ilpunuun xommiiementapHoctd. [lpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnupanb. MectoHaxoxaenue u ouonorndeckue pynkmuu JJHK.
Bunpst PHK. ®ynkuun PHK B kinetke.

Crpoenue monekynabl AT®. Makpospruueckue cBsisu B MolJiekysie ATO.
buonoruueckue gynkiunu AT®. BoccraHoBneHHbIE TEpeHOCUYMKH, UX (QYHKIUHU B
Kietke. Jpyeue nyxneosuompughocghamor (HT®). CexBenuponanne JJHK. Memoos:
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTrypHas Ouosiorusi: OMOXUMHUYECKHE M OMO(PHU3UYECKUE HCCIIeTOBAHUS
cocTaBa M TPOCTPAHCTBEHHOM CTPYKTypbl Ouomoisekyn. Mooeruposanue
CMpYKmMypsl U QYHKYUl 6UOMONEKYN U UX KOMNIekcos. KomnvromepHwiii ousaiin u
Op2AHUYECKUU CUHMEe3 OUOMONEKYN U UX HENPUDPOOHBIX AHAIO208.

JleMoHCTpanun

[TopTpersr: JI. [Tosunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, O.
Conrep, C. IIpy3unep.

Jnarpammel: «Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B HEXKUBOUW MPUP 0L,
«Pacnpenenenne XMMUYECKUX AJIEMEHTOB B JKUBOU IIPUP OJEN.

Tabnuuel u cxembl: «llepuoanueckass TabnuIa XUMHYECKUX DJIEMEHTOBY,
«Ctpoenue mosekynbl BoabD», «BemectBa B coctaBe opranu3zmon», « CTpoeHue



MOJIEKYJIbl Oenka», «CTpyKTypbl O€IKOBOM MOJEKYJIbl», «CTpOEHHE MOJIEKYJI
yriieBosioB», «CTpoeHHe MOJIeKyad JUNuaoB», «HyKIenHOBBIE  KUCIOTBI»,
«Ctpoenne MoJiekyiabl ATOy.

O6opynoBaHue: XUMUUECKasl OCyaa U 000pyA0BaHUE.

JlaGopaTopnas padora «OOHapyxeHrne OETKOB C TOMOIIbI0 KaYECTBEHHBIX
p €aKuny.

JlabopatopHnasi pabora «VccnegoBaHue HYKIEMHOBBIX KHCIOT, BBIJEIEHHBIX
U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOB).

Tema 5. Ctpoenue u GyHKIMH KJIETKH

Tunel KJIETOK: dykapuoTHueckas U npokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHAIBHBIE 00pa30BaHUs KIETKU.

CtpoeHnue npokapuotudeckoit kierku. Knerounas crenka Gakrepuid U ap xeil.
OcobeHHocT cTpoeHus TrerepoTpodHOi M aBTOTPO(HON MpOKAPMOTUIECKUX
KJIE€TOK. MecTo U poJib IpOKapUOT B OMOLIEHO3AX.

Crpoenue v pyHKIMOHUPOBAHUE dyKapHOTUYECKOU KieTku. [Ina3maTuueckas
MeMOpaHa (mazmanemma). CTpykrypa miaa3matudyeckoil memOpanbl. Tpancmopt
BEIIECTB Yepe3 IJ1a3MaTUYECKy0 MeMOpaHy: maccuBHbIN (quddy3us, o0naeryénnas
nug¢y3us), aKTUBHBIM (MEpBUYHBIA W BTOPUYHBIM AaKTUBHBIA TPaHCIOPT).
[TonynponuraeMocts MeMOpanbl. PaboTa HaTp uii-KaTueBOro Hacoca. DHAOIUTO3:
nUHOIUTO3, (aroruTo3. Jx3o01muTo3. Kinerounas crenka. Ctpykrypa U QyHKIIUHU
KJIETOYHOUW CTEHKU PAaCTeHM, TPUOOB.

Hutomna3ma. [uto3ons. [{utockener. JIBwxenune nuromiazMbl. OpTraHOUIbI
kietkn. OgHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIuIa3MaTnudeckas ceth (DI1C),
ammapat [onbaku, IH30COMBI, HX CTpoeHue U (QyHKIUH. B3aumMocBs3b
OJTHOMEMOpaHHBIX OpTaHOUAOB KieTku. CTpoeHue TpaHyJISIPHOTO P E€THUKYJIyMa.
Mexanusm nanpaenenus 6enxkos ¢ IIIC. Cunte3 pacTtBOpuMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['mankuii (arp aHyJisip HbIi ) SHAOIIIA3MAaTUYECKUI PETUKYITYM.
CekperopHast pyHkius ammaparta ['onbmku. Mooduguxayus 6erkoeé 6 annapame
Tonvoorcu. Copmuposka 6erkos 6 annapame [ onvoocu. TpaHCHIOPT BEIIECTB B
Kierke. Bakyonu pacrurenbHbiX kKieTok. Kierounstii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPTAHOWIBI  KJIETKH:  MUTOXOHIPHUH,  TUTACTHIIBIL.
IIpoucxoorcoenue mumoxonopuu u naacmud. Cumbuozenez (K.C. Mepeocrkosckuil,
JI. Mapeynuc). Ctpoenune u (PyHKUMHM MUTOXOHApUNA u Twiactui. llepBuuHsble,
BTOPHUYHBIC U CIIOKHBIE TIACTHIBI (DOTOCHHTE3UP YIOMINX 3YKapHUOT. XJIOP OTUIACTHI,
XP OMOIUIACTBI, JIEUKOIUIACTBI BBICIIUX PAaCTECHUN.

HememOpannbie opraHouasl kietku CTpoeHue W QyHKIMH HEeMeMOpaHHBIX
OpTraHOUAOB KJIETKHU. Pubocomsi. IIpomesxcymounvie Gunamenmeot .
MukpodunamenTsl. AxkmuHnosvie Mmuxpoguiamenmsi. MpIIEUHbIE — KIIETKHU.
AKmunogble KOMNOHeHmbl Hembluleunvlx Kiemok. MukpoTpyoouku. Kierounsiit



neHtp. CTpoeHWe M JABWXKEHHE JKIYTUKOB U pecHUYeK. MUKpOTpyOOUKu
mutorasMel. Llentpuons. bernku, accoyuuposannvie ¢ Mukpouiamenmamu u
Mukpompyboukamu. Momopuwie 6enxu.

Anpo. O6onouka siapa, XpOMaTHH, KapHUOIIa3Ma, SAPBIIIKA, UX CTPOCHHUE U
byukuuu. SnepHbii OenKOBBIA MaTpHUKC. [IpOCTpaHCTBEHHOE PacMoJIOKEHHE
XpoMocoM B uHTep(da3zHOM snpe. yxpomamun u 2emepoxpomamun. benku
XpOMAaTHHA — TUCTOHBI. /J[uHamuka s0epHou 000104KU 8 Mmumose. HoepHulil
Mpaxcnopm.

Knerounsie BkiatoueHusa. CpaBHUTENbHASI XapaKTEPUCTUKA KIETOK SYKAPHOT
(pacTuTenbHOM, )KUBOTHOU, TPHUOHON).

JleMoHCcTpanumn

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

Tabnumer 1 cxembl: «CTpoeHHE SyKapUOTHYECKOW KieTku», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTurenbHOM  KiIeTkm»,  «CTpoeHue
MUTOXOHAP UW», «Aapo», « CTpoeHue np okap UOTUYECKON KIIETKI.

OG6opyaoBaHue: CBETOBOW MHUKPOCKOI, MHUKpPOMpeENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOTIpenapaThl OaKTep MaJbHbIX KIETOK.

JlabopaTopnass padora «l3ydyeHue CTpo€HHA KIETOK  Pa3JIWYHBIX
OpTaHU3MOBY.

IIpakTnueckas padora «l3yueHue CBOMCTB KIECTOUHOU MEMOpPaHbI».

Jlabopatopnasi pabdora «lccnenoBanue ma3Moiu3a M Jemja3Moiu3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuyeckas padora «/3yuyeHue IBIKEHUS [IUTOIUIA3MbI B paCTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB U NMpeBpalleHHe JHEPTUH B KJIETKe

AcCUMWISIUS ¥ TUCCUMUIIALUA — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIM M TeTepoTpOPHBIA. YdacThe KUCIOpoaa B OOMEHHBIX
npoleccax. JHeprernyeckoe obOecredenue kietku: npespamenue AT B
oOMeHHbIX Tmporeccax. DdepMeHTATUBHBIN XapakTep peakuuid KIETOYHOTO
Merabonmzma. DepMeHThl, WX CTPOCHUE, CBOWCTBA M MEXAHHW3M JICHCTBUS.
Kodepmentsl. Otnudusi pepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTtopoB. bemku -
AKTUBATOPBl M OEJIKU-UHTUOUTOPHL. 3aBUCHUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakiuii 0T pa3INuUHbIX (PAKTOPOB.

[lepBUYHBI CHHTE3 OpPraHUYECKMX BEIIECTB B KieTke. {DOTOCHHTES.
AHOKcucenHbIll U oKcueeHHblll Gomocunmes y oOaxmeputi. Ceemocobdbuparowue
nUSMEHMbl U NUSMEeHmbl peakyuonHo20 yewmpa. Polib XJ0poImiacToB B mpoiiecce
doTocunTe3a. CBeroBas u TeMHOBas (a3pl. Pomoowvixanue, Ca., C4. u CAM-munsi
gdomocunmesa. llponyktuBHOCTh (hoTOCHHTE3a. BiusiHue pa3nuunbix GakKTOpOB HA
CKOpoCTh oTOCHHTE3a. 3HaUYeHHE (POTOCHUHTE3A.



XEeMOCHHTE3. Pa3znoobOpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIMpyIomue OakTepuu, xKene300aKkTepuu, cepoOakTepuu, BOJOPOJIHbIE
OakTepuu. 3HAaUEHHE XEMOCHHTE3A.

AHaspoOHble opraHu3Mbl. Buabsl Opokenus. [IpoaykTel OpoxeHHS M HX
UCIOJb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUU M BO3OYAUTENN OOJIE3HEH.

AspoOHble OpTraHU3MBl. OTansl SHEPreTUYECKOT O oOMeHa.
[ToaroroButenbHbIN 3Tam. [ TUKOIN3 — OECKUCIOP OJHOE PaCIICIUICHUE TJIFOKO3HBI.

buonoruueckoe OKUCIEHUE, WIH KIETOYHOE AbIXxaHue. Ponb MUTOXOHApUN B
nporueccax Ouonoruueckoro okucinenus. Luknuueckue peakiuu. OKUCIUTENbHOE
dbochopunupoBaHue. IHepeus memopanrHoeo epaduerma npomornos. Cunmes ATD:
paboma npomonnoti ATD-cunmaszwr. IlpemmymiectBa a’poOHOro myTn oOMeHa
BEIIECTB Tiepea aHadp 00HBIM. D(PPEKTUBHOCTh IHEPTETHUECKOTO OOMEHa.

JleMoHCTpaumn

[Moptpers: JIx. Ilpuctnu, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Ownrenwrap ar, I1. Murtuen, I'. A. 3aBap3uH.

Tabnuipl U cxembl: «POTOCUHTE3», «IHEpTETUUECKU 00Men», «buocunres
oenka», «CTpoenue pepmeHrTa», « XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYIOBaHHUE IJis IPUTOTOBIICHUS
MOCTOSIHHBIX U BP EMEHHBIX MUKp OIIp €napaToB.

JlaGopaTopnas padora «/3yueHne kaTaTUTHIECKON aKTUBHOCTH (DepMEHTOB
(Ha mpuUMepe aMUIa3bl WX KaTajaas3bl)».

JlaGopaTopnas pabora «l3yueHue ¢epMEHTATUBHOTO PpacCIICTICHUS
nepoKCUaa BOJOPO/Ia B pACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

Jlabopatopnass pabGora «CpaBHeHue TpoleccoB  (OTOCHHTE3a H
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHeHHE NP OIECCOB OP OXKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBenHHass HH(OPMALUA M peajiM3alud eé B KIeTKe

Peakuun MatpuyHOro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTU B P EaKIUAX
MaTpHUYHOTO CUHTe3a. Peanusanusi HacineACTBeHHON wuHMopMaimu. ['eHeTndecKu it
KOJ, ero cBoicrBa. TpaHckpuniuss — Matpuudblid cuHTre3 PHK. Ilpunnumer
TPAHCKP UMIMK: KOMIUIEMEHTApHOCTb, AHTUIIAPAJNIEIbHOCTh, ACUMMETP UYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemxe. Hexooupyrowue PHK.

Tpancnauus u e€ stansl. Yuactue TpancnopTHeix PHK B 6mocunTese Oenka.
VYcnosus Owuocunreza Oenka. KoaumpoBanume ammuokucinor. Pons pubocom B
OonocunTe3e Oenka.

Cospemennvie npeocmaenenusi o cmpoeHuu 2enos. OpraHu3alys reHoma y
OPOKAPUOT U 3YKApUOT. Perynsuus axkTUBHOCTH T'€HOB y MpokapuoT. ['umore3a
onepona (®. XKako0, XK. Mano). Monexynapuvie mexaHuzmMvl IKCNPECCUU 2€HO8 Y



aykapuom. Ponb xpomamuna 6 pecynayuu pabomol cenog. Peryinsiinusi 0OMEHHBIX
npoueccoB B KiIeTke. KiierouHblil roMeocras.

Bupycel — HekneTrounbie POpMBI )KU3HU U OOJIMraTHbIC mapa3utbl. CTpoeHue
MPOCTBIX U CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHenHblll YUk
JHK-coodepocawux eupycos, PHK-codepaxcawux eupycos, 6axmepuoghazcos.
Obpamnas mpauckpunyus, pesepmasa, uHmezpasa.

BupycHble 3a001eBaHus UeT0BeKa, KUBOTHBIX, pactenuit. CIIN I, COVID-19,
COLIMAJIbHbIE U MEAUIIMHCKUE IPOOIEMBI.

Buoungopmamura: unmespayus u anamuz doavuwux maccusos («bigdatar)
CMPYKMYPHBIX Ouoocuyeckux oanuvix. Hanomexuonoeuu 6 6uonozuu u meouyume.
IIpoepammupyemvle ¢pynuxyuu 6enxos. Cnocodvt 00cmasKu 1eKapcms.

JleMmoHCcTpanumn

[Toptpersi: H. K. Konbuos, /1. 1. UBanoBCkwil.

Tabnunpl 1 cxembl: «buocunTe3 Oenkay, «['eHeTnyeckuid kKom», «BHpyChI»,
«bakrepuodarmy.

IIpakTnueckass padora «Co3aanue MOJIENTH BUPYyCay.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKHU

Knerounsii 1ukia, ero mnepuoasl W peryisuusa. WHrepdaza U MHUTO3.
OcobeHHOCTH MpOLECCOB, MpoTeKaromux B uHTep¢asze. IloAroToBka KIETKH K
nenenuro.  [IpecuHrernueckunii (TOCTMUTOTHYIECKUH ), CHUHTETUYECKUU 51
MOCTCUHTETHYECKUI (TP EMUTOTHUECKHI) TIEePHOIbI UHTEP Pashbl.

Matpuunsiii cunate3 JJHK — pemnukamms. I[Tpunnunsr permukanuu JIHK:
KOMIUIEMEHTApHOCTh,  MOJIYKOHCEpBATUBHBIA  CHHTE3,  AHTHUIIAPAJJIETBbHOCTb.
Mexanusm pemnukauuun JIHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u
Tenomepasa. XPOMOCOMHBIM HAO0OpP KIETKH — KAapHOTUIL JIUMIOWIHBIR U
rariouaHbld  Habopbel XpomocoM. [omonoruyneie xpomocoMbl. [lomoBbie
XPOMOCOMBI.

Henenue knetku — muto3. CTaiu MUTO3a U NP OUCXOASIINE B HUX TP OLIECCHI.
Tunsl Muto3a. KapnokuHes u HMTOKUHE3. bHOJIOTHYECKOE 3HAYEHUE MUTO3A.

Perynsauust mutoThueckoro mukiaa kierku. [IporpamMmmupyemasi KieTo4yHas
rudennb — anonTo3.

Knerounoe siapo, XpomMocombl, (hyHKIIMOHAIbHAasi TEeHOMUKA. MexaHuzmoi
npoaugepayuu, ouggepenyuposxku, cmapenus u eudemu xiemok. «l{ugposas
KIemKka» — Ououngopmamuyeckue Mooenu QYHKYUOHUPOBAHUS KIeMKU.

JleMoHcTpanuu

Tabnunpl U cxembl: «KU3HEHHBIH LMK KIETKH», «Mwuto3», «CTpoeHue
xpoMocom», «Permmukanusa JJTHK».

O6opynoBaHue: CBETOBOM MHKP OCKOII, MUKp OIp enapathl: «MHUTO3 B KJIeTKax
KOp €IIKa JIYKay.



JlabopaTtopnass  padora  «/3yueHue XpOMOCOM  Ha  TOTOBBIX
MUK OTIp €T1ap aTax».

JlaGopaTopnas padora «Habnroenne MuTo3a B KJIETKaX KOHYMKA KOp eIIKa
JyKa (Ha TOTOBBIX MHUKpOTIp €rlapatax)y.

Tema 9. Ctpoenue u pyHKIIUH OPraHU3MOB

brnonoruueckoe pasHooOpaszue OpPraHU3MOB. OOHOKIICTOYHBIC,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OpTaHU3MBbI.

OcoOEHHOCTH CTPOCHUS U KU3HEACITEIHHOCTH OJHOKICTOYHBIX OpTaHU3MOB.
bakrepun, apxen, oJHOKICTOYHBIC TPHUOBI, OJHOKICTOUYHBIC BOJOPOCIH, IPYTHE
npoTUCThI. KOJIOHMaNnbHBIE OPTAHU3MBL.

B3zauMocCBs3b 4YacTeld MHOTOKJIETOYHOTO OpTraHu3Ma. TKaHu, OpraHbl U
cuctemMbl opraHoB. OpraHu3M Kak eauHoe nenoe. 'omeocras.

Txanu pacteHuid. TUIBI paCTUTENBHBIX TKAHEH: 00pa3oBaTeibHasl, TOKpP OBHAs,
pPOBOAsAIIAS, OCHOBHAs, MexaHudeckas. OCOOCHHOCTH CTpoOeHHus, (QYHKIUH U
pAacIoJIOKEHUSI TKAaHEW B OpTaHax pacTeHUM.

Tkanm >XKUBOTHBIX M 4YenoBeKa. [HIIBI JKMBOTHBIX TKaHEH: JIHMTEIMAJIbHAS,
COCIMHUTEIbHAS, MbIlIeuHas, HepBHas. OCOOEHHOCTH CTpoOeHMs, (PYHKUUNH U
PAacCIOJIOKEHHS TKAHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble W T€HEpaTHBHBIE OpraHbl pacreHuid. OpraHel U
CHUCTEMBI OPTaHOB KMBOTHBIX U YyeloBeKka. OyHKIIMM OPTAHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranuzmoB. Kapkac pacrtenmii. CkeneTrbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX dKUBOTHBIX. Hapy»KHbII 1 BHYTp €eHHHI cKeneT. CTpOEHUE U THUIIbI
COEIUHEHUS KOCTEH.

JBumxenne  opraHu3moB. JI[BWKEHME  OJHOKJIETOYHBIX  OPTaHU3MOB:
aMEOOMIHOE, JKTYTUKOBOE, pECHHUYHOE. [[BrkeHHEe MHOTOKJIETOUYHBIX PAaCTCHUM:
TPONMU3Mbl M HACTUMU. JIBM>KEHME MHOTOKJIETOYHBIX KHUBOTHBIX W YEIOBEKA:
MbIeaHas cucteMma. Peduiekc. CkeneTHple MBIl U X padoTa.

[Tutanue oprann3mos. [loronienre Boibl, YTIEKACIOTO Ta3a U MUHEP aJIbHBIX
BCIIICCTB paCTEHUSMU. ITutanue ’)KUBOTHBIX. BuyTtpunonoctoe u
BHYTPHUKJIETOUHOE TmuieBapeHue. [IuTanue MO3BOHOUYHBIX >KUBOTHBIX. OTIENBI
MUIIEBAPUTENBHOTO Tpakta. [lumeBapurensHbie kene3bl. [lumeBapurenbHas
CHCTEeMa YeJIOBEKa.

Jpixanue opranu3MoB. Jlpixanue pacreHuil. [Ipixanue ;xuBoTHbIX. uddy3us
ra3zoB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHOoe apixaHue. [[pixaTtenbHas TOBEP XHOCTb.
Kabepnoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
DBOJIIOIUOHHOE  YCIOKHEHHE CTPOCHUS JIETKUX TO3BOHOYHBIX KHUBOTHBIX.
JlpixatenbHasi CUCTEMa 4YellOBEeKa. MexXaHu3M BEHTWISUMUA JETKUX Yy NTUIl U
MJIEKOMIUTArOIIUX. Perynsamus apixanus. JprxatenbHbie 00HEMBI.



TpaHcnopT BemleCTB y OpraHW3MOB. TpaHCIOPTHBIE CHUCTEMBI PacCTEHUM.
TpaHcnopT BemecTB y JKMBOTHBIX. KpoOBeHOCHass cucrema UM €€ OpTraHsbl
KpoBeHocHass cucrema MO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue,
KPOBEHOCHBbIE cocyabl U KpoBb. Kpyrm KpoBooOpaileHus. IBOIIOLUOHHBIE
YCIIO)KHEHUSI CTPOEHHUSI KPOBEHOCHOM CHCTEMBbl MO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua u € peryJisius.

Brinenenue y opranu3MoB. Beienenue y pacrennil. Boiaenenue y ;KUBOTHBIX.
CoxkpatutenbHple Bakyosuu. Opranbel BblaeneHus. OuibTpamus, cekpeuus u
oOpaTHOEe BcachlBAaHHE KaK MeEXaHU3Mbl paboThl opraHoB BhiaeneHUs. CBs3b
IIOJIOCTA Tejla C KPOBEHOCHOM M BBIACIUTENBHOM cHUcTeMaMu. Brigenenue y
MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. [louku. Ctpoenue u QyHKIMOHUpPOBaAHUE
Hepona. OOpa3zoBaHME MOUHU y YETOBEKa.

3ammuTa y OpTraHU3MOB. 3alluTa y OJHOKIETOUYHBIX OpTraHu3MoB. CHopsl
OakTepuil ¥ HUCTHI MPOCTEUIINX. 3alllUTa y MHOTOKJIETOUHBIX pacTtenuid. KyTukyna.
Cpencra MacCMBHOM M XMMUYECKOW 3alUThl. DUTOHITUIBI.

3ammra y MHOTOKIETOYHBIX KMBOTHBIX. [IOKpOBBI M WX IIpOMU3BOJHBIE.
3amura opranu3zma oT Ooje3Heil. MiMMmyHHas cucrema uenoBeka. KieroyHwlil u
TYMOpaJIbHbIE MMMYHUTET. BpoXnéHHbIE M TpUOOpETEHHBIN crnenuuuecku it
uMMyHUTET. Teopusi KJIOHalIbHO-cenekTuBHOro ummyHutera (I1. Dpaux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHl OpTaHU3MOB. PoJib Bp 0K AEHHOTO
UMMYHHUTETa B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUM.

Pazppaxumocte u  peryjqsiuuss y  OpraHu3MoB. Pasgpaxumocts y
OJTHOKIIETOYHBIX OPTaHU3MOB. TakCUChl. Pa3apa>kuMoOCTh U PETYJIALUA Y PACTCHUM.
PocroBble BeniecTBa M UX 3HAUYCHHUE.

HepBHast cucrema u peduieKTOpHas peryisiuusi y KUBOTHbIX. HepBHas
cucremMa M €€ OTAENbl. DBOIIOLUNOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI y
KUBOTHBIX. OTHENBl TOJOBHOTO MO3Ta TO3BOHOYHBIX J>XUBOTHBIX. Pediexc wu
pednexTopHas nyra. besycinoBHble 1 yCIOBHbBIE PE(IEKCHI.

['ymopasnbHas peryasuus U SHAOKpHUHHAS CUCTEMA YKUBOTHBIX W YEJIOBEKA.
JKernes3bl SHIOKP MHHOM CUCTEMBI U UX TOPMOHBI. /[elicTBHE TOp MOHOB. B3anumMocBs3p
HEpBHOU W SHIAOKPHUHHOU cucTeM. [ unotanamo-runoduzapHas cucrema.

JleMOHCTpannu

IToptper: Y. II. ITaBinos.

Tabnuupl U cxembl: «OIHOKIETOYHbIE BOAOPOCINW», «MHOTOKIETOUHbIE
Bojiopocinn», «bakrtepum», «lIpocredmmue», «OpraHel LBETKOBBIX PaCTCHHID,
«CucreMbl OpraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cCTpoecHHUE
HacekoMbIX», «Tkanu pacrenuit», «KopHeBble cucrembl», «CTpoeHue creldisy»,
«CTpoeHue NUCTOBON IUIACTHHKWY», «TKaHM >KUBOTHBIX», «CKEIeT 4YenoBeKay,
«IInmeBapurenpHass cucrema», «KpoBeHocHas cucremMa», «/lpixatenbHas



CUCTEMAY, «HepBHasg  cucremay, «Koxa»,  «Mplmeunass  cucremay,
«BpigenurenvHas cucreMa», «JHIOKpUHHAS cucreMay, «CTpOCHHE MBIIIIED,
«Ammynuter»y,  «KumewuHomomocTHbIe»,  «CxXemMa  MHTaHUS  PaCTCHUNY,
«KpOBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKHBOTHBIX», «CTpO€HHE THAPBIY,
«Ctpoenue miaHapun», «BHyTpeHHee cTpoeHue noxkneBoro uepBs», «HepBHas
cucrema  pbio», «HepBHas cucrema  jarymkum», «HepBHas — cuctema
npecMmbikatomuxcs»,  «HepBuas  cucrema  nruny», —«HepBHas — cucrema
miekonuTaromuxy», « HepBHas cucrtema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOMpenapaThl OJHOKIETOYHBIX
OpTaHMW3MOB, MHUKpOIpenapatrbl TKaHEH, pPaKOBUHBI MOJUIIOCKOB, KOJUIEKIUH
HACEKOMBIX, WUTJIOKOXKUX, JKMBBIE AK3EMIUISIPbl KOMHATHBIX pacTeHUH, repOapuu
pacTeHMi pas3HBIX OTHEIOB, BJIAXHBIE TMpenapatbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMH OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeI0BEKa,
000pya0BaHUE 15l JEMOHCTPAIllUK MTOYBEHHOTO W BO3IYIITHOTO MUTAHUS PAaCTCHUH,
pacHieryieHus: Kpaxmayia u 0elIKoB Mo JieHcTBreM (ep MEHTOB, 000pyJ0BaHUE IS
JIEMOHCTPAIMK OTIBITOB IO M3MEPCHUIO KMU3HEHHOW EMKOCTH JIErKUX, MEXaHHU3Ma
JBIXaTeITbHBIX ABUKCHUN, MOJIEIN TOJIOBHOTO MO3Ta Pa3JIUIHBIX KUBOTHBIX.

JlabopaTopHas padora «/3ydeHue TKaHel pacTeHUID).

JlabopaTopHas padora «/3ydeHre TKaHEW KUBOTHBIX).

JlabopatopHas padora «l3ydyeHue opraHOB LIBETKOBOT'O PaCTEHHSI.

Tema 10. Pa3mHoOKeHue U pa3BUTHE OPraHU3MOB

®opmMbl pa3MHOXKEHUS OPTAaHM3MOB: OecroJioe (BKIIOYas BETeTaTUBHOE) H
nojsioBoe. Buabl  0ecrnonoro  pa3MHOXKEHHs: MOYKOBAaHHWE,  CHOPYJISIuS,
dbparmMenTanus, KIOHUP OBAHUE.

[TonoBoe pasmHokeHue. IlomoBeie kieTku, win ramersl. Meiio3. Craaumn
Mmeno3sa. IloBenenne xpomocoMm B Menose. KpoccuHrosep. bHoJIOrH4ecKknid CMBICIT
MeK03a M IIOJOBOTO mporecca. Melo3 M ero MeCcTo B IKU3HEHHOM LIMKJIE
OpTaHU3MOB.

[IpenzapoapieBoe pa3BuThe. ['amerorenes y >kMBOTHbIX. [l0JIOBBIE JKEIE3bI.
OOpa3oBaHue 1 pa3BUTHE MOJIOBBIX KIeTOK. CriepmaTorene3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHNE ©  AMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CHoOCOOBI
OIUTIOJIOTBOP CHUS: HApy)KHOE, BHyTp eHHee. [lap TeHoreHes.

NunuBrayanbHOE pa3BUTUE OPTaHU3MOB (OHTOreHe3). DMOpHOJIOrUs — HayKa
0 pa3BUTHH OPTaHU3MOB. Mopgozenez — 00Ha u3 anasuvix npobdiem IMOPUOIOUU.
Konyenyus mopgpocenose u mooew mopghocenesa. Craamm >MOpHOTEHE3a
KUBOTHBIX (Ha mpumepe Jaarymku). JpoOmnenue. Tumslr  apoOseHMS.
Hemepmunuposannoe u Hedepmunupoeannoe Opobdnenue. bnacmynra, munsi
onacmyn. OcoOEHHOCTH ApOOJEHUS MIICKOTMTAIONUX. 3apOJbIIIEBbIe JTUCTKHU



(ractpyiisinus). 3aKkiiajka OpraHOB M TKaHEH U3 3ap OJIBIIIEBBIX JTUCTKOB. B3anmHoe
BIUSHUE YacTel pas3BUBAIONIErocs 3apojbliia (3MOpUOHANIBHAS HWHIYKIINS).
3aknaaka IUIaHa CTPOEHUS JKUBOTHOTO KAaK  pPE3yJbTaT HEpap XHUUYECKUX
B3aUMOJICIICTBUI T'eHOB. BiusHue Ha 5SMOpHOHAIBHOE pPa3BUTUE Pa3JIUYHBIX
(baKTOp OB OKP Y’KarOIIEH Cp e/bI.

Poct u pasButne xuBOTHBIX. [locTamOpuonanwsHbeIl mepuona. Ilpsmoe u
HenpsimMoe pasButue. PasButue ¢ Meramopdo3oMm y O€CIO3BOHOYHBIX U
IIO3BOHOYHBIX JKMBOTHBIX. bHOnOrnueckoe 3HadyeHUE MNPSIMOrO U HENPSAMOIO
pa3BUTHA, UX PaCIpPOCTpAHEHUE B MpUpoJe. TUIBI pocTa XKUBOTHBIX. DaKTOPHI
pEryJisiluy pocTa KUBOTHBIX U denoBeka. CTaauu MOoCTAIMOPUOHATIBHOTO pa3BUTHUS
y XKUBOTHBIX U uenoBeka. [lepuobl oHTOreHe3a yenoBeka. CTapeHrue U CMEpTh Kak
OMOJIOTUYECKHE TP OLIECCHI.

PazmHoxeHne u pasButHe pacteHuil. ['amerodut u crnopodur. Meiio3 B
YKU3HCHHOM ITMKJIe pacTeHunid. OOpa3oBaHuE CIIOp B IIporiecce Meio3a. I'ameTorenes
y pacrenuil. OTI0OTBOPEHUE U Pa3BUTHE PACTUTEIBHBIX OpraHu3MOB. /[BoitHOE
OIUTOJOTBOPEHHE Y LIBETKOBBIX pacTteHuil. OOpa3oBaHUE U pa3BUTHE CEMEHH.

MexaHu3MBbl peryasiiui OHTOTE€HE3a Y PACTEHUN U KUBOTHBIX.

JleMOHCTpannu

[Toptpersi: C. I'. HaBamwun, X. [Ineman.

Tabnumpl U cxeMbl: «BereratuBHOe pa3mMHOkeHHE», «Tumbsl 0Oecrnoioro
pa3sMHOXeHus», «Pa3MHOXKEHHE XJIaMUAOMOHAIbD», «Pa3MHOXXEHWE 3BIJIEHBD,
«Pa3MHOXeHne Tuape», «Mehos3», «Xpomocomely, «['amerorenesy», «CTpoeHue
AULEKIETKH M cnepMaTto3onna», «OCHOBHBIE CTaguu OHTOTeHe3a», «IIpsamoe u
HenpsaMoe pasButue», «Pa3Burne Manckoro xyka», «PaszButue capaHumy,
«Pa3Butne nsArymkm», «J{BoilHO€ OIUIOAOTBOPEHHME Yy IIBETKOBBIX pPaCTEHUI»,
«CtpoeHue ceMsiH OJHOJOJIbHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIH LUK
MOP CKOU KamycTbl», «KU3HEHHBIN HUKI MXay, « KU3HEHHBIA IIUKJI NAnop OTHUKA,
«OKW3HEHHBIN LUK COCHBIY.

O6opynoBaHHe: CBETOBOW MHKpPOCKOI, MHUKpOIpEmaparthl SIUIEKIETOK |
CIEepMaToO30UI0B, MOJIeNb «L{UKIT pa3BUTHS JIATY KW .

JlaGopaTopnas padora «/3yueHue cTpoeHuUsl MOJOBBIX KIETOK HA TOTOBBIX
MUK OTIp €T1ap aTaxy».

IIpakTnueckass padora «BbIsBIEHME NPU3HAKOB CXOACTBA 3ap OJIbILIEH
MO3BOHOYHBIX YKUBOTHBIX).

JlabopaTopnass paGora «CTpoeHHE OpPraHOB Pa3MHOXEHHUS BBICIIHUX
pacCTEHUD.

Tema 11. I'eHeTMka — HayKa 0 HAaCJEICTBEHHOCTH M H3MEHYHMBOCTH
OpPraHu3MOB



HcTopust cTaHOBIIEHUS U Pa3BUTHs TEHETUKU Kak Hayku. Pabotel I'. Mengens,
I'. ne ®pusa, T. Moprana. Posib 0OTeueCTBEHHBIX YYEHBIX B Pa3BUTUH I'€HETUKH.
Pa6ots H. K. Konbsnosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
1O. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATHUS U CUMBOJIBL. [ OMOJIOrMYHBIE XPOMOCOMBI,
aJiJIeTIbHbIE TEHbl, aJbTEPHATUBHBIC NPU3HAKU, JOMUHAHTHBIA W PELECCUBHBIN
Ip U3HAK, TOMO3UI0Ta, T€TeP 03UTr0Ta, YUCTAS IMHUSA, THOP Wbl TEHOTHUI, (PEHOTHUTI.
OcCHOBHBIE ~ METOABI  TEHETHKH:  TUOPUIOJIOTHYECKUM,  LUTOJIOTHUECKU,
MOJIEKY ISP HO-T€HETUY ECKHA.

JeMmoHCTpanumn

[Toptpersl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. H.
Baswios, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B.
TumodeeB-PecoBckuii.

TaGnuiet u cxembl: «MeToabl TeHETUKN), « CXEMBbI CKp CIIIUBAHUS .

JlabopaTopnass pabora «/[po3oduia Kak OOBEKT T'E€HETHYECKHUX
VICCIIEIOBAHUI .

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBblii 3akoH MeHnenss — 3akoH
ennuHooO0pa3us ruOpua0B MepBOro nokoJyienus. [Ipasmino qomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paculeluieHUs NpU3HAKOB. LluTosiornueckne OCHOBBI
MOHOTHOPHUIHOTO CKp elIuBaHus. ['unore3a 4ucToThl raMer.

AHanusupyrouiee ckpenupanue. [IpoMexxyToUHbIi XapaKTep HaclIeA0BaHMUS.
Pacmieruienre mpu3HAKOB NP U HEMOJTHOM JOMHUHHP OBaHUM.

JuruGpunnoe ckpemuanue. Tperuit 3akoH MeHensi — 3aK0OH HE3aBUCHUMOT O
HacleI0BaHus Mpu3HAKoB. [{uTonornueckue OCHOBBI TUTUOP UHOTO CKp CIIUBAHMS .

CueruieHHoe HacnenoBaHue mnpuszHakoB. Paboter T. Moprana. CuersieHHoe
HACJIEIOBAaHUE TE€HOB, HAPYILIECHUE CLEIUICHUS MEXAy TeHaMH. XpOMOCOMHAs
TEOp Usl HACJIEICTBEHHOCTH.

['eneruka mosna. XpOMOCOMHBIM MEXAHU3M OIpeneleHus 1oja. AyToCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIii M TEeTepOorameTHbI moJ. |'eHernueckas
CTpYKTypa IOJOBBIX XpoMocoM. HaciienoBaHne MpU3HAKOB, CLEIJICHHBIX C ITOJIOM.

['eHOoTHI KaK HenocTHas cucrema. lIneloTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXXECTBEHHbI  ajuleNn3M. B3auMOJeiCcTBHE HEaJIENbHBIX T'€HOB.
Kommnemenraprocts. Onucras. [lonumepus.

['eHeTMuecknii KOHTP OJIb pa3BUTUS PACTEHHUM, ’KUBOTHBIX M YEITOBEKA, a TAKXKE
(GU3UOTOTUUECKUX  TMPOIECCOB, TMOBEAEGHHWS U  KOTHUTUBHBIX  (PyHKUHI.
I'eneTnueckne MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJCHCTBUSA «XO35HUH
— Mapas3ut» M «XO3IMH — MUKpOOHOM». ['eHeThyeckue acmeKkTbl KOHTPOJS U
U3MEHEHUS] HAClIeICTBEHHOW MH(POpMaIMU B TOKOJIEHUSIX KIETOK U OpPTaHU3MOB.



JleMOHCTpanu

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

Tabnuuel u cxembl: «IlepBblii 1 BTOpO# 3akoHBl Menaens», « Tperuil 3akoH
Mennens», «AHaIU3UpYIOUIEE CKpeIIuBaHue», «HemosHoe JOMHHUpPOBAHUEY,
«CueruieHHOE HacleloBaHUE NPU3HAKOB Yy Apo30¢uibl», «l'eHeThka moJiay,
«Kapuotun 4yenoseka», «Kapuotun gposzodpunsy, «Kapuotum OTHLBD,
«MHOKeCTBEHHBIN ajieIn3my, « B3auMoaercTBUe reHOBY.

O6opynoBanue: MOJENb JJIsI JEMOHCTpAlMM 3aKOHOB €AMHOOOpasus
rUOpUAOB TEPBOTO TOKOJEHUS U pAaCIICIUICHUs NPU3HAKOB, MOJENb s
JEMOHCTpaIMi 3aKOHA HE3aBUCHUMOI'O HACIENOBAHUA NPU3HAKOB, MOJENb IS
JEMOHCTpAIMK CLEIUIEHHOTO HACIEIOBaHUS MPU3HAKOB, CBETOBOW MHUKPOCKOTI,
MUKpomnpenapart: «JIpozodunay.

I[IpakTuyeckass padora «U3ydyeHne pe3yJbTaTOB MOHOTHOPHUIHOTO
CKp CIIMBAHUS Y JIP 030(DHIIBIY.

I[IpakTuyeckass  padora  «l3yueHue  pe3yiabTaTOB  JUTUOPHUIHOTO
CKpEIIMBAHUS Y JIP 030(PHIIbDY.

Tema 13. 3aK0HOMEPHOCTH U3MEHUYMBOCTH

B3aumopelictBue reHoTHma U cpeabl mpu  GopMupoBaHUM (PEHOTHUIA.
M3MeHunBOCTh NMpuU3HAKOB. KaduecTBEHHbIE W KOJIWYECTBEHHbIC INPU3HAKU. Buiel
U3MEHYMBOCTH: HEHACIIEICTBEHHAs] W HACJIEACTBEHHAS.

MoaudpukaunonHas u3MeH4YMBOCTb. Ponb cpeasl B (GopMHUpOBaHUM
MoaudukanmoHHOW u3MeH4YnBOCTH. Hopma peakmum mpusHaka. BapwuannoHHbIN
psan u BapuauuoHHasi kpuBas (B. Moranncen). CpoiictBa MoAu(UKAIIMOHHO N
U3MEHYHUBOCTH.

['eHoTunuyeckass M3MEHYMBOCTh. CBONCTBA T'€HOTUIIMYECKON H3MEHUYMBOCTH.
Bunpl reHOTUNIMYECKONW M3MEHYMBOCTU: KOMOWHATHUBHAS, MYTAIlMOHHAS.

KomOuHaTHBHAasT M3MEHYMBOCTh. Mei03 W TOJO0BOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTH. PoJIb KOMOMHATHBHON M3MEHYUBOCTH B CO3/IaHUU
TE€HETUYECKOT0 pa3HooOpasus B mpenenax 0JHOTO BHUIA.

MyTanuoHHass W3MEHYMBOCTb. BuIbl MyTamuili: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUUMPOBAHHbIE MyTaluu. SnepHble U
HUTOIIa3MaTHieckue MyTanuu. COMaTUYeCKHe W MOJIOBble MyTauud. [IpuduHbl
BO3HUKHOBEHUSI MyTaluid. MyTareHbl HW WX BJIWAHUE HAa OpPTaHU3MBL
3aKOHOMEPHOCTH MYTAallMOHHOTO TNpoIecca. 3aKOH TOMOJIOTHYECKUX PSAOB B
HacienacTBeHHo m3MmeHuuBoctu (H.M. BaBwioB). BuesnepHas n3MeHYHMBOCTH U
HACJIEACTBEHHOCTb.

OnuceHemuka U INUSEHOMUKA, POJb  ONULEHeMUYecKUx ¢axkmopoe 6
HACe008AHUU U USMEHYUBOCIU (PEHOMUNUYECKUX NPUSHAKOE Y OP2AHUIMOS.

JleMmoHCTpanumn



[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuiios.

Tabnuupl u  cxembl: «Buasl u3MmeHuuBoctn», «MoaudukaMoHHA S
W3MECHUYHUBOCTDY, «KomOunaTuBHas W3MEHUYHMBOCTD), «Meio3sy,
«OmnonoTBopeHue», «l enernueckre 3a00JieBaHUS YyeI0BeKay, « Buabsl myTauity.

O6opynoBaHue: XKUBbIe M TepOapHble SK3eMIUISAPbl KOMHATHBIX PAacTEeHUM,
pucyHku (pororpadun) )KUBOTHBIX C pa3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlabopaTopHas pabdora «HccnengoBanue 3aKOHOMEPHOCTEU
MOAU(PUKALIMOHHON  u3MeHuuBOCTH. IlocTpoeHne BapualMOHHOTO psiga W
BAPMALIMOHHOM KPUBOMY.

IIpakTuyeckass padora «Myrtammu y Jpo3oduiabl (Ha TOTOBBIX
MUKp OIIp emap aTax)».

Tema 14. I'eneTuka 4esnoBeka

Kapuotun uenoseka. MexayHapoaHas mporpamMma HCCIE€IOBaHUs T'e€HOMa
yenoBeka.  MeroAbl  M3YUEHHMS ~ TEHETMKM  4YEJIOBEKa: T'€HEaIOTUYeCKUi,
OJM3HELOBHI, LIUTOTCHETUYECKU M, MOMYJISIIMOHHO -CTATUCTUYECKH U,
MOJIEKYJISp HO-T€HETUY €CKUU. CoBpemMeHHOE OIIp €JIETICHUE IrEeHOTHIIA
MOJTHOTEHOMHOE CEKBEHUPOBAHHE, T€HOTHIHPOBAHUE, B TOM YHCIE C MOMOIIbIO
[1II1P-ananu3a. Hacnencreennsie 3a00eBaHus yenoBeka. [ €eHHbIE M XPOMOCOMHBIE
OoJie3HM 4enoBeKa. boje3Hu ¢ HaclIeACTBEHHOM MpeapacroyioKeHHOCTHIO.
3HauE€HUE MEIULMHCKOW T€HETWKH B IIPENOTBPAILCHUH U JICYEHUU T€HETHYECKUX
3a0o0sieBaHUI 4YenoBeKka. MenuKo-reHeTU4ecKoe KOHCYyJIbTUpoBaHue. CTBOJIOBBIE
kieTkd. [IoHATHE «TEHEeTHYEeCKOro rpy3ay». DTUUECKHE acCleKThbl WCCIENOBAaHUN B
00J1aCTH pelaKTUp OBAaHUS T'€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpbl MOBBIIMICHHOW UYYBCTBUTEIBHOCTH YEJIOBEKa K
dbuznuecKkoMy W XMMHYECKOMY 3arps3HEHUIO OKpYyxaroileh cpeasl. ['eneTnueckas
P €JIp ACMIOJI0KEHHOCTh YEI0BEKA K MATOJIOTHUSIM.

JleMmoHCTpaumn

Tabnumer u cxembl: «Kapuotun yenoBeka», «MeTonbl MU3yYeHHUS TEHETUKH
yeloBekay, «I eHeTnueckue 3a00JIeBaHUS YETOBEKaAY.

IIpakTnueckas padora «CocraBiieHHE U aHAJIU3 POJAOCIOBHONY.

Tema 15. Cesiekniusi OpraHu3MoB

JloMecTuKalus U CeNEeKIMs. 3ap 0’KICHUE CEICKIIUU U JJOMECTUKAIIMA. YUEHUE
H. U. BaBunoBa o lleHTpax npoOHCXOXIEHUS M MHOTrooOpasusi KyJbTYpHBIX
pacrenuil. Pousb cesiekuu B CO3JaHUHA COPTOB PACTEHUI U MOP O KUBOTHBIX. CopT,
OpOoJ1a, ITAMM. 3aKOH TOMOJIOTMYECKUX PSJOB B HACIEACTBEHHON W3MEHYMBOCTHU
H. W. BaBunosa, ero 3Ha4ueHue s CEICKIIMOHHON paOOoTHI.

Metoasl cenekMOHHONW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM U
VHJIUBHUY JIbHBIN. DTansl KOMOUWHAIIMOHHOM CEJICKIIUU. UcneiTanue



npousBoauTened 1Mo moTomMcTBy. OTOOp MO TEHOTUITy C TOMOIIBIO OILIEHKHU
(eHOTMIIA TOTOMCTBA M OTOOP MO reHOTUIy ¢ noMouipto ananusza JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJl  CEJNEKIIMOHHOW  paboThL.
PagnaniMoHHBIA U XMMHYECKHM MyTareHe3 Kak MCTOYHHUK MYTAIlMil Y KyJbTYPHBIX
dopM opranuzmoB. Hcnosb30BaHME TE€HOMHOTO pEIAKTUPOBAHUS U METOJIOB
pexomounantueix JJHK ayis nonyuenus ucxonnoro matepuania s CEIEKIHH.

[Tomyuenune HOJIUIUIOUAOB. BruyTpuBHioBas ruOp uan3arus.
BIM3KOpOACTBEHHOE  CKpEIIMBAHUE, win  uHOpuaunr.  HepojactBenHoe
CKpeluiuBanue, win aytopununr. ['erepo3uc u ero mpuuuHbl. Mcnonb3zoBaHue
rerepo3uca B cenekuud. Otmanénnas rulOpuamzanus. [Ipeomonenue Oecrmogus
MEXKBHUIOBBIX THOPUIOB. JIOCTIKEHUSI CENEKIIMU PaCTeHUI U KUBOTHBIX. «3enéHas
DEBONOYUAN.

CoxpaHeHue 1 U3yYEHUE TEHETUUECKUX PECYpCOB KyJbTYPHBIX PACTEHUN U UX
JTUKUX POJAUYEH sl CO3JaHUS HOBBIX COPTOB U THOPUAOB CEIbCKOXO03MCTBEHHbBIX
KyIbTYp. H3yuenue, coxpaneHue u YnpaeieHue 2eHemu4ecKumu pecypcamu
CeNbCKOXO3AUCMEEHHLIX U NPOMbBICIOBbIX  JHCUBOMHBIX 6 YeNax VIVYUEeHUS
Cywecmeyrowux U co30aHus HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM HUCIE C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, Nepedosblx uoeu u
NnepcnekKmuBHblX MexHOI02UU.

JleMoHcTpanuu

[Toptpersi: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopaoyr, /. K. benses.

Tabnuupet u cxembl: «L{eHTpBI MPOUCXOXKIAECHUS U MHOTOOOp a3usi KyJIbTYPHBIX
pacreHui», «3aKOH rOMOJIOTUYECKUX PSANOB B HACIEICTBEHHOM H3MEHUYMBOCTH),
«Mertoasl cenekuumn», «OtaanéHHas rudpunuzanus», « MyTareHes».

JlaGopaTopHas padora «/3yueHue copToB KyJIbTYpHBIX PACTEHUN U TIOPOA
JOMAIITHUX >KUBOTHBIX ).

JlaGopaTopnasi padora «/3ydeHre METO0B CEICKIIUU PaCTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUi».

Ikekypeusi «OCHOBHBIE METOJbI U JIOCTMKEHUS CEJIEKIMM pacTeHUil U
YKUBOTHBIX (Ha CEJIEKIITMOHHY 1O CTaHIMIO, IJIEMEHHY IO bepmy,
COPTOUCHBITATENIBHBIM  Y4acCTOK, B TEIUIMYHOE XO35KUCTBO, B JIaOOPaTOPHIO
arpOoyHHUBEpP CUTETA WX HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJI0TUs U CHHTETHYECKAST OMOJIOTHS

OOBEKTbI, HCIOJIb3YeMble B OHOTEXHOJIOTUH, — KJIETOYHbIE M TKaHEBbIE
KyJBbTYpHlI, MHKP OOPTaHU3 MBI, 1754 Xap aKTep UCTHKA. Tpaguuuonnas
OvoTeXHOJOrus:  XJjebomneyeHne, TMOJyUeHHE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOAenue. MukpobOuonoruueckuii cuHTe3. OOBEKTHl MHKPOOUOJIOTHYECKUX
TexHoJoruil. [IpousBoicTBO 6enka, aMUHOKUCIOT U BUTAMUHOB.



Co3aHne TEXHOJOTUA W MHCTPYMEHTOB IIEJIEHAIPaBICHHOTO WU3MEHEHUS H
KOHCTP yUp OBaHMSI TEHOMOB C LI€JIbI0 MOJIYUYEHHUSI OPTaHU3MOB U X KOMIIOHEHTOB,
COJIepIKalllMX HE BCTpEYaroIIecs B MpUpPOJe OMOCUHTETUYECKUE ITyTH.

Knerounas unxeHepus. MeToabl KyJdbTypbl KIE€TOK M TKaHEH pacTeHUN M
#xUBOTHbIX. KpuoOanku. Comatnyeckas THOpuAM3aIMSI W COMATHUYECKUH
smOpuorenes. lcrnonb3oBaHWE TaIlIOWAOB B CeNEKIWMU pacteHuid. [lonyuenue
MOHOKNIOHANbHBIX aumumen. Mcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 8 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHUE. PeKOHCTpyKIus
SUIEKIETOK W KIOHUPOBAHUE JKUBOTHBIX. METO TpaHCIUTAHTalUU SIAEP KIETOK.
Texnonocuu 0300po6neHusl, KyIbMUSUPOBaAHUs U MUKPOKIOHATLHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsi M TeHHas WHXeHepus. VICKyCCTBEHHBbIM CHHTE3 TIe€Ha U
xoHcTpyupoBanue pekomounanteix JJHK. Cosoanue mpanceennvix opeanusmos.
JloCcTKeHUs. U Nep CIIEKTUBBI XP OMOCOMHOM M TEHHOM MHXKEHEP MM, DKOJIOTUYECKUE
Y 3TUYECKUE NP O00JIEMbl TEHHOW MHKEHEP UU.

Menuuunckue OuotexHonoruu. IloctreHomHas mudposas meaununa. TP -
JIMarHocTuka. MeTraboJOMHBIN aHaln3, TEHOIGHTPHUYECKUI aHalu3 mpoTeoMa
YyelioBeKa ISl OLEHKH COCTOSIHUSL €ro 370poBbs. Mcnosib30BaHUE CTBOJIOBBIX
Kietok. TaprerHas Tepamnus paka. 3D-Ououmkenepus 1isi paspaboTku
(yHIaMEHTaJIbHBIX OCHOB MEAMIMHCKUX TEXHOJOTUH, CO3JaHUs KOMILIEKCHBIX
TKaHEW COYETaHWUEM TEXHOJOTHH TpEXMEPHOTr0o OMOMpUHTHHTA U ckaddoaauHra
JUIs pelIeHus 3a]a4 Mep COHAIN3UpP OBAHHOW MEULIHBI.

Co3naHue BEKTOPHBIX BaKIUH C LENbI0 oOecredeHuss KOMOWHUPOBAHHOM
3amuThl 0T BOo30yautenelt OPBU, ycraHoBieHune MOJIEKYJISIpHBIX MEXaHU3MOB
dbynkmonupoBanus PHK-coneprkamx BuUpycoB, BBI3BIBAIONIUX 0CO00 OMAacHBIE
3a00JIeBaHuUs YEIOBEKA U KUBOTHBIX.

JleMmoHCTpaumn

Tabnuupl u cxembl: «Mcnoib30BaHre MUKPOOPTAHU3MOB B IP OMBIIIIEHHOM
npou3BoaACTBe», «Knerounas urxxenepus», « eHHas UHKEHEP Us».

Jlabopatopnas padora «/3yueHrne 0ObEKTOB OMOTEXHOJIOTUI.

IIpakTnueckas padora «IlorydeHre MOJTOYHOKHUCIBIX [P OJAYKTOBY.

IKekypeusi  «buoTrexHONOrMs — Ba)KHEWINAas IPOU3BOAMUTENbHAS Cuia
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE TP OU3BOJICTBO ).

11 KJIACC

Tema 1. 3apoxkaeHue W pa3BUTHE 3BOJINHOHHBIX INpPeACTABJICHHH B
0HoJI0TNH

OBomroumonHass Teopusa Y. [apBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHHM3MA. JKu3Hb 1 HayuHas gesrenbHOCTh Y. J[apBuHa.



JIBroKy1ue cuiibl 3BoJIFOIUH BUOB 10 Y. JlapBHUHY (BbICOKass MHTEHCUBHOCTD
pa3MHOXKEHUSI OpPraHM3MOB, HACJIEACTBEHHas W3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN W MCKYCCTBEHHBIH OTOOD).

Odopmnenue cunternyecko Teopuu HBomonuu (CTI). HeirpanbHas
Teopusi  sBomouud. CoBpeMeHHass SBOJIOLMOHHAsA  Ouosiorus. 3HayYeHHUE
HBOJIIOLIMOHHOW T€OpUU B (POpMUPOBAHUM €CTECTBEHHO-HAYUHOU KapTHUHBI MUpPA.

JleMoHcTpanuu

[Toptpersr: Apucrotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kroswe, Y. Hapsun, C. C. YerBepukos, U. U. llImaneraysen, k. Xonaein, /. K.
benses.

Tabnuiet u cxembl: «Cucrema >xuBoit npuposl (o K. Jlunuero)», «JlectHuiia
XKUBBIX cymectB (o Jlamapky)», «Mexanuszm ¢GopMupoBaHuUs MPHUCIIOCOOTEHUN y
pacrenuil u *kuUBOTHBIX (10 Jlamapky)», «KapTa-cxema mapuipyra nyremectsus Y.
Hapsuna», «Haxonku Y. [lapBuna», «DopMmbl OOpbHOBI 3a CYIIECTBOBAHHEY,
«ITopoasr rony6eit», «MHuorooOpasue KyJbTypHBIX GopM KamycTb», «Ilopomsl
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUAOB (no Y. JlapBuny)»,
«Cxema COOTHOWIECHHS JBWXKYIIUX CWI 3BOJIOLUNY», «OCHOBHBIE IOJIOKEHUS
CUHTETUYECKON TEOP WU IBOJIIOLIUNY .

Tema 2. Mukpo3Boonus 4 €€ pe3yabTaThl

[Tomynsamus kak 3neMeHTapHas eauHuua 3Bostound. COBpEMEHHBIE METOMBI
OLICHKM T'E€HETUYECKOro pa3HooOpa3usi U CTPYKTyphl mnomyisuuid. M3menenue
reHopoHIa TOMYyJNAIMU KaK »3JIEMEHTAapHOE »SBOJIOLMOHHOE SIBJIEHHE. 3aKOH
reHernueckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (PAaKTOpbl (ABMXKYIIHE CHIIBI) 3BOJIONMA. MyTalmOHHBI I
npouecc. KomOunatuBHasi wu3MeHUHMBOCTh. Jlpeitld reHoB — ciaydaliHbie
HEHATp aBJICHHbIE U3MEHEHUSI YacTOT ajujlenel B momyiasuusax. Iddekr ocHoBaTesl.
Ohdhexm oGymwinounozo ecopaviuka. CHudCeHue 2eHemuyecKkoeo pasHo0Opa3us:
npuuunvl u cneocmeus. llposaenenue s¢hgpexma opeiiha 2enos 6 6oOMLUUX U MATBLX
NONYNAYUSAX. Murpanuu. N3omsauus IOy JISALIAN: reorpaduueckas
(mpocTpaHCTBEHHAs1), Ouosornueckas (penpoayKTUBHAS).

EcrectBennpiii  otOOp — Hampamasoomuid (aktop sBomomud.  DopMel
€CTECTBEHHOTO  OTOOpa:  JBWXKYUIUH, CTaOWIM3UMPYIOIIMHA,  pa3pbIBAIOUIUNA
(am3pynTtuBHbIM). I[lonoBoit oTOOp. BO3HMKHOBEHHME U 3BOJIOLUSA COLMAIBHOTO
MOBEJICHUS KUBOTHBIX.

[IpucrnocoOIeHHOCTh ~ OpPTaHU3MOB  KaK  pe3yJbTaT  MHKD O3BOJIOLHUU.
Bo3HukHOBeHHE npUCnoco0IeHU y opranu3MoB. Apomop po3bl U nANOAAANITALIUN.
[Ipumep b1 mpucnocoOieHnd y OpTaHU3MOB: MOp (postorndeckue, Pu3noaorudecKue,
Onoxumuueckue,  nosefeHYeckre.  OTHOCHTENBHOCTb  IPUCIOCOOJIEHHOCTHU
OpraHu3MOB.



Bun, ero kputepunm u crpykrypa. BupooOpa3zoBaHue Kak pe3yibTar
MUKp 03BOJOIMKU. M3oisiuss — kiodeBod ¢aktop BumgooOpazoBanus. Ilytu u
crocoObl BUJI000pa30BaHUS: aJIIoNaTp NYECKOE (reorpaduueckoe),
CUMIIATP MYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE» (MONUTIITOUIU3ALIHS,
rubpuauzanus). JauTenbHOCTh 3BOTIOLMOHHBIX P OLIECCOB.

Mexanu3mbl GopMHUpOBaHUs OMOJIOTUYECKOT0 Pa3HOOOp a3usl.

Ponb 3BOIIOIMOHHON OMOJIOTUU B pa3pab0TKe HAYUHBIX METOJIOB COXPaHEHUs
omopa3zHooOpasus. MUKPOIBOIIONKA M KOIBOJIONMS Tapa3uTOB M HX XO35€B.
Mexanuzmbl (HopMUPOBAHUS YCTOMYMBOCTA K aHTUOMOTHKAM U CIIOCOOBI GOPBOBI C
HEH.

JleMoHCcTpanumn

[Toptpertsi: C. C. YUerBepukos, 3. Maiip.

Tabnupl u cxembl: «MyTanMoHHass HM3MEHYHMBOCTHY, «llomynsunonHas
CTpyKTypa Buaa», «CxemMa nposiBiieHus 3akoHa Xapau—BalinOepra», «/[pmwxkyiiue
CHJIBI SBOJIOIMNY», «DKOJIOTUYECKAasT M3OJSLUS TOMyJISIUA CeBaHCKOU (openmy,
«I"eorpaduueckast U30JSIMS TUCTBCHHUIBI CHOUP CKOW U JIUCTBEHHUIIBI Jay P CKOW»,
«ITomyIsITMOHHBIE BOJHBI YUCIEHHOCTH XHWITHUKOB W JKepTB», «Cxema JeUCTBHS
€CTECTBEHHOTO 0TOOpay, «DopMbl 00pbOBI 32 cyliecTBOBaHUEY, « IHAYCTp HaIbHBIN
MenaHuzm»,  <«KuBble — uckomaembie»,  «[lokpoBUTENbCTBEHHAss  OKpacka
KUBOTHBIX», «[lpemynpexnaromas OKpacka 3>XUBOTHBIX», «PU3HOIOTHYECKUE
apantauun», «lIpucnocoOieHHOCT, OpraHU3MOB M €€ OTHOCHTEIBHOCTD Y,
«Kputepun Buna», «Bunsi-nBoitnukm», « CTpykTypa Buja B npupoje», «Crnocoos
BUI000pa3oBaHus», «I'eorpaduueckoe Bu1oo0Opa3zoBaHue TPEX BUIOB JTAHIABIIICH,
«JKoJIOTHYEeCKOe BHI000pa30BaHME BUIOB CHHHUI, «llomumiounasl pacTeHuit»,
«KamycTHO-peneuHblii THOp uI.

O6opynoBanue: repoapuu pacTeHui, KOJIEKIIMN HACEKOMBIX, Yydelia MTHUIl !
3Bep el ¢ mpuMepaMu pas3IudHbIX P UCIOCOOIEHHM, Yydena MTUIl U 3Bep el pa3HbIX
BUJIOB, TepOapuuM pacTeHuil ONU3KUX BHUAOB, OOpPA30BABIIMXCS Pa3IUUYHBIMU
cnocodamu.

JlaGopaTopHas padoTa «BrisiBlieHHe U3MEHUMBOCTH Y 0COOEH OTHOTO BUIaY.

JlaGopaTopHnas padota «IIpucrnoco6aeHust OpraHu3MOB U UX OTHOCHUTEIbHAS
1EIECO00Pa3HOCTDY.

JlaGopaTtopnas pabGora «CpaBHeHHE BUIOB 1O MOP(HOIOTHIECKOMY
KP UTEP HEOY.

Tema 3. Makpo3BoilonuA U €€ pe3yJIbTaThl

Metoapl  u3yueHuss MakposBojouud. [laneoHTonornyecKkue - METO[bl
uzyuenus: sBojonuu. I[lepexomusie ¢GopMbl U (PUIOTEHETUYECKHE  PSiJIbl
OpTaHU3MOB.



buoreorpadudeckrie MeTonbl u3zydeHus: sBoitonuu. CpaBHeHUE QIOPHI U
dbayHbl MaTepUKOB M OCTpoBOB. buoreorpaduueckue oOmnactu 3emun. Bunbi-
SH/ICMHUKH U P CITUKTHI.

OMOpHUOJIOTUYECKUE U CPaBHUTEIBHO-MOP (POTOTHUECKUE METOJbl U3YUYEHUs
sBoNIOUMHU. ['eHeTMUeckue MeXaHU3Mbl 3BOJIIOIUM OHTOTEHEe3a U MOSBICHUS
HBOJIIOMOHHBIX ~ HOBLIECTB.  |'OMOJOTMYHbIE M  AHAJOTMYHbIE  OpPTaHBL
Pynumentapubie  opraHel M aTaBU3Mbl.  MOJIEKyJISIp HO-T€HETUUYECKHE,
OMOXUMUYECKHE W MAaTEMaTUUYECKUE METOJbl U3yUEHUS 3BOJIONHUUA. [ OMOJIOTUYHBIE
redbl. COBpEMEHHBIE METO 1Bl MOCTP OCHUST (PHIIOTEHETUYECKUX JIEP €BbEB.

XpOMOCOMHBIE MYTAIIMH U SBOJIOLNSA T€HOMOB.

OO6mre 3aKOHOMEPHOCTH (MIpaBWiIa) BOJIOIUHU. [Ipunyun cmenvl GyHKYUilL.
HeoOpatumocts 3Bostonuu. AnantuBHas paauanuvs. HepaBHOMEpHOCTh TEMIIOB
9BOJIIOLIUY.

JleMoHCTpaumn

[Toptpetsi: K. M. bap, A. O. Kosanesckuii, ®. Miomnnep, 3. ['ekkens.

Tabnuupl U cxeMbl: «DUITOTEHETUYECKUN Pl JIOIMIAIN», « APXEONTEP UKCY,
«3Bepo3yOble  smepb»,  «Crterouedans»,  «PuHnoduts», «CeMeHHBIE
nanopotHukn», «buoreorpaduueckue 30HBI 3emum», «Jlpelid KOHTUHEHTOBY,
«Penuktey, «HayanpHble cragud SMOPHUOHAJIBHOTO Pa3BUTUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE W aHAJOTUYHBIE OpraHb», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI uelOBEeKa U IIMMMaH3e», «[aBHbIE
HAIp aBJIEHUs 3BOJIIOIUIY, «O0IIMe 3aKOHOMEP HOCTH 3BOJIIOLIUN .

O6opynoBaHMe: KOJUJIEKIMH, TepOapuu, MYJSKM HMCKOMAEMbIX OCTAaTKOB
OpTaHU3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJTOTHUYHBIX, PYJIUMEHTAPHBIX OPTAHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxosxkieHue U pa3BUTHe KU3HU HA 3emuie

HayuHble rumoTe3sl MPOUCXOXKIEHUS JKU3HM Ha 3emue. AOuoreHes u
naHncnepmusi. JloHay4dHbIe TP EACTABICHUS O 3ap OXKIACHUU KU3HU (KpEAlMOHHU3M).
['umoTre3a MOCTOSTHHOTO caMo3ap OKISHHUsI )KU3HU U €€ Oomp oBep KeHue onbiTaMu D.
Penu, JI. Cnannanmanu, JI. [Tacrepa. [IpoucxoxaeHue )KU3HU U acTp OOMOJIOTHS.

OcHOBHbIE JTarbl HEOPTaHUYECKON ABOJIIOLIHH. [lnanerapHas
(reomoruueckasi) OHBOJIONMS. XHUMHUYECKas dBOJIONUSA. AOWOTEHHBIH CHHTE3
OopraHudeckux BeniectB n3 Heopranudeckux. Oneir C. Munnepa u I'. Opn.
O6pa3zoBanue noyurmepoB u3 MoHomepoB. KoauepBaTtHas runote3a A. Y. Onapuna,
runoTe3a mnepBuuHOro OynboHa JIk. XosjgeiHa, reHernueckass rumnotesa [
Ménnepa. Pubosumbr (T. Yek) wu rumoreza «vmpa PHK» VY. T'mnGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TP OTOKIIETKH.



Hcropus 3emnn u meToibl €€ u3ydeHus. Mckomaemple OpraHUYeCKUe OCTaTKH.
['eoxponosiorust u €€ meronapl. OTHOCUTENbHAsE W AOCOJIIOTHAs T€OXPOHOJIOTHSL
['eoxpoHosoTHUEcKas MIKajaa: 30HbI, 3P bl, IEP OB, STTOXU.

Havanpupie 3Tanel OopraHUMYecKOM »dBOdOUMU. llosBIEeHHE U 3BOJIIOLUSA
NEpBbIX KIETOK. DBOJIIOIMS MeTabosn3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHble MUKPOOHbIE OMOIIEHKH KaK aHAJIOT MEPBBIX Ha 3emiie COOOIECTB.
Ctpomatonutsl. [IpoKapHOTHI U yKap UOTHI.

[Ipoucxoxnenue s3ykapHuoT (cUMOUOTeHe3). DBOJTIOIMOHHOE TP OUCXOXKICHHE
BUpYyCOB. IIpoHcCXOXKOeHME MHOTOKJIETOYHBIX OPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'pYyII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATamnbl HBOJIONUHU BBICHIUX pacTteHuil. OcHOBHBIE apoMop do3bl
pacrenuii. Bpixox pacrenud Ha cymy. llosBiieHMe CHOpPOBBIX pacTeHUNd U
3aBoeBaHMe uMH cymHu. CemeHHble pacrteHus. I[IpoucxokaeHue IBETKOBBIX
paCTEHUM.

OcCHOBHBIE 3Talbl 3BOJIIOLUU >KUBOTHOrO Mupa. OCHOBHBIE apomop Po3bl
KUBOTHbIX. BeHackas ¢ayna. KemMOpuiickuii B3pbIB — IMOSIBIIEHUE COBPEMEHHBIX
TunoB. llepBble Xx0opa0BbIe KUBOTHBIE. JKM3HB B BOJE. DBOJIONUSA MO3BOHOYHBIX.
[Ipoucxoxnenue ampuouii u pentwiuid. [IpoucxoxaeHrue MIEKOMUTAIOUIUX U
ntul.  [Ipunoun kmrodeBoro apomopdosa. OcBoeHue O€ClO3BOHOUYHBIMU U
NIO3BOHOYHBIMU JKMBOTHBIMH CYIIIH.

Pa3Butne xu3HM Ha 3emiie MO 3paM U MEepUOJaM: apXeu, MpOoTepO30H,
najaeo30i, Me3030H, kaitHo30M. O011as xapakTep UCTUKA KJIMMaTa U Te0JI0THYECKUX
npoueccoB. [losBneHne u pacuBeT XapakTepHbIX OPTraHU3MOB. YTIIe00pa30BaHUeE:
ero yCJIOBHs U BIUSHHE HA Ta30BbIi COCTaB aTMOC(HEpHI.

MaccoBble BbIMUpaHHSI — IKOJIOTHUECKHE KpH3UCHI Npouuioro. [Ipuunnel u
CIIEICTBHSI MAacCOBbIX BbIMUpaHUN. COBpPEMEHHBIH SKOJOTMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobiema coxpanenus OuopazHooOpasus Ha 3emiie.

CoBpemeHHas cucremMa opraHudeckoro mupa. [IpuHimnel krnaccuduxamuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUUYECKHUE TP YIIbl OPTAHU3MOB.

JleMoHCTpauumn

[Toptpersr: ®. Penu, JI. Cnannanuanu, JI. [lacrep, . 1. Meunukos, A. U.
Omnapun, [Ix. Xongenn, ['. Ménnep, C. Muuiep, I'. IOpu.

Tabnuip! u cxembl: «Cxema onbitTa @. Pequ», «Cxema ombita JI. [lactepa mo
W3YUYEHUIO caMo3apoxacHus xu3Hm», «Cxema ombita C. Mumiepa, I. FOpwny,
«JTanmpl  HEOPTAHWYECKOM  3BOJIIOLMW»,  «l'€oXpOHOJOrmyeckas  HIKauay,
«HauanbHble 3Tanbl OpraHUueckod 3BoJoIHMM», «CxemMa oOpa3oBaHUS 3y KAPUOT
nyTéM cumoOuorenesza», «Cucrema xuBoW mpupoabl», «CTpoeHue BHpYCay,
«Apomopdo3bl pacteHuit», «Punnodure», «OIHOKIETOYHBIE BOIOPOCINY,
«MHoroknerounsie Bomopociny, «Mxwn», «llamopotHukm», «l'onocemMeHHbIE



pacrtenus», «OpraHbl IBETKOBBIX pacTeHUN», «CXema pa3BUTHUS ) KUBOTHOTO MHUPay,
«Apomop ¢o3bl )KUBOTHBIX», «IIpocreimuey, «Kumeunononoctueie», «llmockue
yepBu», «YUnenucronorue», «PvIOb», «3emMHOBOAHBIEY, «lIpecMbikaromuecs,
«ITmney, «Miexkonuraromue», «Pa3Butue )KU3HU B apXeucKkou spe», «Passurue
)KA3HU B IPOTEPO3OUCKOU dpey», «Pa3BuTue XKU3HH B NAJIEO30MCKOM 3pey,
«Pa3BurHe XKuU3HU B ME3030MCKOM 3pe», «Pa3zBuTHE KU3HH B KAMHO30MCKOU 3peE»,
«CoBpeMeHHas cucTeMa OpraHUYECKOro MHUPay.

O6opynoBanue: repOapuu pacTeHUH pa3IUYHBIX OTAENOB, KOJUICKIIUU
HAaCEKOMBIX, BIJIA)KHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJJIECKIUU
UTJIOKOKUX, CKEJIEThl MMO3BOHOYHBIX )KUBOTHBIX, Yy4esa ITUL] U 3BEP €U, KOJJIEKIUH
OKAMEHEJIOCTEH, TMIOJIE3HBIX MCKOINAEMBIX, MYJSKM OpPTaHUYECKUX OCTATKOB
OpPTaHNU3MOB.

Bupryaabnas 1adoparopHasi padora « MoaenupoBaHue onbITOB Muiiepa—
FOpu no n3yuenuto abMOr€HHOT0 CUHTE3a OPTaHUYECKUX COSAMHEHUM B IEep BUYHOMN
atMocdeper.

JlabopaTopHass padora «l3ydyeHHEe M ONHCAHHWE MCKOIAEMBIX OCTAaTKOB
I[P EBHUX OPTaHU3MOBY.

IIpakTnueckass padora «V3ydeHne 0COOEHHOCTEW CTPOCHMSI PACTCHUU
Pa3HBIX OTAEIOBY.

IIpakTnueckass padora «/3yuenne 0oCOOCHHOCTEW CTPOCHMSI MO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxosxkaeHue 4eJ10BeKa — aHTPONOTeHe3

Pasznensl n 3agaun anTp ononoruv. MeToasl aHTP ONIOJIOTHH.

CraHOBJIEHUE TPEICTABICHUM O MPOUCXOXKICHUM 4YEIOBEKa. PenurnosHeie
B033peHusa. COBp EMEHHbIE HaYyUHbIE TEOP UH.

CX0/JCTBO 4enoBeKa € KUBOTHBIMU. CUCTEMATHUECKOE MOJOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA €  KUBOTHBIMU: CPaBHUTEIIBHO -
Mop (h0JIOTHYECKHE, AMOP MOJIOT Y ECKHE, ($Hu310JI0r0-OMOXUMUYECKHE,
noBefeHuyeckue. OTIUYMS YEIOBEKa OT KUBOTHBIX. IIpsSMOXOXKIEHHUE U KOMIUIEKC
CBS3aHHBIX C HUM NPU3HAKOB. Pa3zBuUTHE TOJOBHOTO MO3ra WU BTOPOM CHTHAIBHO MU
CUCTEMBI.

JIBroxymue cuibl (GaKTopbl) aHTPOMIOreHe3a: OMOJOrMUYEeCKHEe, COLIMAJIbHBIE.
CooTHo1ieHne OMOJIOTUYECKUX U COLMANIbHBIX ()aKTOPOB B aHTP OMOTEHE3E.

OcHOBHbIE CTaIMU aHTponoreHe3a. PaHHue dYenoBekooOpa3Hble 00E3bSHbI
(P OKOHCYJIbI) U paHHUE MOHTHUIBI — OOIIHE TP KK YeTTOBEKOOOP a3HBIX 00€3bsIH U
aroAel. ABCTpaJONUTEKH — JABYHOTHE MPEAKH JtoJeh. YemoBeKk yMembld, MepBbIe
M3TOTOBJICHHS OPYyAUN Tpyaa. YemoBek np IMOXOISIIAN U TIEP BBIA BBIXO/I JIFOJEH 32
npenensl Abpuku. YenoBek reiinenbOeprekuil — oOuii mp 0K HeaH1ep TaJIbCKOTO
YEJI0BEKa M YEJI0BEKa pasyMHOIo. YenoBeK HEaHAEPTANBCKUN KaK BUJ JIOAEH



XOJIOMHOTO KiauMaTa. YenoBeK pa3yMHBIM COBPEMEHHOTO THIIA, JIEHUCOBCKHUM
YEIOBEK, OCBOCHHUE KOHTHMHEHTOB 3a mpenenamu Adpuxu. llameoreHeruka wu
NaJIEOr€HOMMUKA.

DBOJIIOLUS COBPEMEHHOTO 4enoBeKa. EcTecTBeHHBI OTOOp B MOMyJsALMAX
yenoBeka. MyTanmoHHBIM mporiecc W mnoaumop pusm. [lomysiiiuoHHBIE BOJIHBI,
npeid reHoB, Murpamus U «3PEGEKT OCHOBATENISN» B MOMYJISIUAX COBPEMEHHOTO
YelnoBeKa.

Yenoseueckue pacel. llonstue o pace. bonbmue pacel: €BponeougHas
(eBpasmiickasi),  aBCTpalio-HErpouWAHAas  (PKBaTOpHUaibHAas),  MOHTOJOWIHAsS
(a3uatcko-aMepuKaHcKasi). BpemMs M myTu pacceneHus 4YelOoBeKa IO IUIaHETe.
EnnactBO  yenoBeueckux — pac. HayuHasd  HECOCTOATENBHOCTH  pacu3Ma.
[Ipucnoco6ieHHOCTh YelnoBeKa K pa3HbIM YCIOBUSM OKPYJXKAIOIIEH Cpebl.
Bnustaue reorpadudeckoii cpenpl u apeiida reHoB Ha MOP GOJIOTHIO U (PU3HOTIOTHIO
YenoBeKa.

MexnuciurinHapHeie  MeToabl B (usmueckoil  (OmMoioTrHuYecKoit)
AQHTPOINOJIOTHHM.  DBOJIIOLMOHHAS  AQHTPONOJIOTHA WM IAJIEOAHTP ONIOJIOTUSA
YEJIOBEUYECKMX MOMYJISIMi. broconmanbHble WCCIEOOBAaHUS MNPUPOJBI YEITOBEKA.
HccnenoBanre KO3BOJIIOUMUA OMOJTOTHYECKOTO U COLIMAIIBHOTO B YEIOBEKE.

JleMoHcTpanuu

[Toptperst: Y. dapsun, JI. Jluku, H. . Porunckuin, M. M. I'epacumos.

Tabnuipl U cxembl: « MEeTObI aHTP OTIOJIOTHIY, «] 0JTOBHOM MO3T UeI0BEKa,
«YenoBekooOpa3Hbie 00€3bsiHbIY, «CKeleT YeloBEeKa U CKeNeT [IUMIIaH3e,
«PynMMeHTBl U aTaBU3MbD», «/JIBHKYIIIME CUIIBI aHTP ONOTE€HE3a», « DBOJTIOLUOHHOE
OpEBO  4YEIOBEKa», «ABcTpajonurek», «UYemoBek  yMmensli», «YenoBek
P AMOXO AN, «/leHncoBckuil uenoBek» «Heannepranbup», « KpoMaHbOHIBDY,
«IIpenku yenoBeka», « Tanbl SBOJIOLUN YETOBEKa», «Pachl yeroBekay.

O6opynoBaHue: MYJSDKA — OKaMEHENOCTeH, MpPEeIMETOB  MaTepHUalbHOU
KyJIbTypbl TPEIKOB 4YelloBeKa, penpoaykuuu (dortorpaduu) KapTUH C
MUGOJIOTUYECKUMU ¥ OMONEHCKUMHU  CIOKETaMHU  TPOUCXOXKIICHUS 4YellOBEKa,
dororpaduu HaX0AOK UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIETh
yepena 4elloBeKa M 4ep era IMUMITAH3€, MOAENb KUCTH YEI0BEKa U KUCTH IIUMIIaH3¢e,
MOJIENH TOpCa P EIKOB YEIOBEKA.

JlaGopaTopnass paGora «M3yuenue o0oCOOCHHOCTEl CTpOEHHUS CKeleTa
YEeJI0BEKa, CBA3AHHBIX C I IMOXOXKICHUEM.

IIpakTnueckasi padora «l3ydyeHne 3KOJIOTUUECKUX aJanTalruid YEITOBEKa).

Tema 6. Jkosiorusi — Hayka O B3aMMOOTHOIUCHUSIX OPraHM3MOB H
HAAOPraHU3MEHHBIX CHCTEM C OKpPY Kaloulel cpeaoi



3apoxkeHue U pa3BUTHE FKOJI0TUHU B Tpyaax A. 'ym6onsara, K. @. Pynbe, H.
A. CeBeprnoBa, J. I'ekkensa, A. Tencnu, B. H. CyxkauéBa. Pazgensl m 3amaum
sKkoJoruu. CBA3b IKOJIOTHH C JPYTUMHU HAyKaMHU.

Metoasl sxonorun. IlonmeBbie HaOmOAEHUS. DKCHEPUMEHTHI B JKOJIOTHH:
npUpoJHble W JlabopatopHble. MojaenupoBaHue B HKOJIOTHH. MOHUTOPHUHT
OKp Yy KaloIel Cpenbl: TOKaIbHBIN, PErMOHAIBHBIN U TJI00abHBIN.

3HayeHHe  OSKOJOTMYECKMX 3HAaHUM 11 4YeloBeKa. KOJIOTUYECKOe
MHPOBO33pEHME KAK OCHOBA CBS3E€M 4YenoBeuecTBa € Npupoaou. @opmupoBaHue
HKOJIOTUYECKON KYJIbTYPbI U SKOJIOTUYECKON I'PaMOTHOCTA HACEIECHMUS.

JeMmoHCTpanumn

[Toptpersr: A. I'ymbompar, K. ®@. Pynwe, H. A. CeBepmoB, 3. 'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabnumer u cxembl: «Paznensl skonorum», «Meroasl 3kosorum», «Cxema
MOHHUTOPHHIA OKPYKAIOUIEH Cp eIbl».

JlabopaTtopuasi padoTa «3yueHue METOJI0B AKOJIOTHUYECKUX
VCCIIEOBAHUI .

Tema 7. Opranu3mMsl u cpeaa 00MTAHUA

Dxosiornyeckue (akTopbl U 3aKOHOMEPHOCTH MX AeiictBusa. Knaccudukamus
9KOJIOTUYECKUX (PAKTOPOB: AOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHesie. O0ume
3aKOHOMEPHOCTH JIEHCTBUS 3Koyorndeckux (aktopos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. DBPHUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AOuotnueckue ¢aktopbl. CBeT Kak sKkonoruueckuit Qaxrtop. JeicrBue
Pa3HBIX YYACTKOB COJIHEYHOI'O CIIEKTpa HA OPTaHU3Mbl. DKOJOTMYECKUE TI'PYIIIIbI
pacTeHuil M JKUBOTHBIX [0 OTHOIIEHHIO K cBery. CurHaiabHasi poJib CBETA.
doTonep HOAU3M.

Temnepatypa kak skojorudeckuid ¢akrop. JledictBue TemmnepaTypbl Ha
opranu3msl. [lolkumoTepMHBIE U TOMOMOTEpMHBIE OPTaHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnocte kak skonorudeckuii ¢akrop. IlpucnocoOneHus pacreHuwid K
nojepKaHuio BoJHOro OamaHca. Kimaccudukanuss pacTeHHH IO OTHOIICHHIO K
BoJie. [IpucnocoOiieHnst >KUBOTHBIX K U3MEHEHHIO BOJHOTO peEXHUMA.

Cpensl oOWTaHUS OpPTaHM3MOB: BOJHAs, HAa3€MHO-BO3/AYIIIHAs, MOYBEHHAas,
r1yOuHHAs  TOAINOYBEHHAs,  BHyTpUOpTaHW3MeHHas.  DU3UKO-XUMUYECKUE
0COOEHHOCTH cpenl oOuTaHusi opraHu3MoB. [Ipucrnoco6ieHus: opraHu3MOB K )KMU3HU
B pa3HbIX Cpeaax.

buonoruueckue putmbl. BHemHue u BHyTpeHHue putMmbl. CyTO4yHBIE U
roaudHble pUTMbL. [IpuCnoco6IeHHOCT OPTaHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.



Kuznennble ¢popMbl opranu3MoB. [loHsTre 0 )xu3HEeHHOU (opMe. XKUu3HEeHHBIE
dbopMBl pacTeHMii: JAEpeBbsi, KYCTApHUKH, KYyCTApHMYKH, MHOTOJICTHHE TpPaBbI,
ofHOJIeTHUE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI, TECOOMOHTHI,
a3poOnoHTBl. OCOOEHHOCTH CTPOEHHUs U 00pa3a KU3HU.

buotnueckue daxTopbl. Buabl OMOTHYECKMX B3aMMOJICUCTBUIA: KOHKYD CHIINSA,
XUIIHUYECTBO, cuMOM03 u ero Qopwmsl. Ilapazutusm, koomnepamus, MyTyalu3M,
KOMMEHCAJIN3M (KBap THPaHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3auMoJeiictBus  (tomuueckue,  ¢opuueckue, (paOpuueckue).  3HaUEHUE
OMOTUYECKMX B3aMMOJICEUCTBUIM JJIsI CYIIECTBOBAHUS OPraHU3MOB B cpele
obutanus. [IpuHIMIT KOHKYP EHTHOT'O UCKJIIOYEHUS.

JleMoHCcTpanumn

Tabnuuplr U cxembl: «Okoyorudeckue (Qakrtopb», «CBETOBOW CHEKTPY,
«DKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TemiIoKpOBHbIE
KUBOTHBIE», «XOJIONHOKPOBHBIE KUBOTHBIE», «DU3HOIOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpembl OOUTaHUS OpPTAaHU3MOBY», «DBHUOIOTHUYECKHUE PUTMBDY,
«KuzHeHHble QopMmbl pacteHuin», « Ku3HeHHble (OpMbl )KUBOTHBIX», « IKOCUCTEMA
P OKOJIMCTBEHHOT'O JIecay, «DKOCHCTEMa XBOWHOTO Jjecay, «llemu nuranusy,
«XHUITHUYECTBOY, «ITapazutuzm», «KoHkyp eHUms», «Cumbmo3y,
«Kommencanuzmy.

O6opyaoBanue: repObapuu pacTeHUW U JKUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIUSHUIO PAa3JIMYHBIX JKOJOTHYECKUX (PaKTOpOB, TepOapuu CBETOJIOOUBBIX,
TEHETIOOUBBIX UM TEHEBBIHOCIUBBIX PAaCTEHUM, CBETOJIOOUBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE pacTeHUs], repOapuu U KOJJIEKIUN TEeIU10J I0OUBbIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PAaCTeHUH, dydesia MTUI] U 3Bepeill, repOapuu
pacTeHui, OoTHOCSIIMXCA K rurpodutam, kcepoduram, me30puTaM, KOMHATHBIC
pacTeHus: JaHHBIX TPYII, KOJUIEKIIMH >KUBOTHBIX, OOWTAIOMIMX B Pa3HBIX Cpelax,
repOapuy W KOJJIGKIIMM PpACTeHH M JKUBOTHBIX, OO0JaJaOIIHUX YepTaMu
NPUCIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSIM YCIOBUH KHU3HU, TrepOapuu u
KOJUIEKIIMM PACTeHHM M XKUBOTHBIX PAa3JIMUHBIX JKU3HEHHBIX (OPM, KOJJIEKIUH
KUBOTHBIX, YUACTBYIOIIUX B Pa3JIUYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnas padoTa «BrpIsBICHHE NPHUCIOCOOICHHA OPTaHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnass paGora «BrpisBiIeHHE NPUCTIOCOOJIECHUN OpPTaHU3MOB K
BIIUSTHUIO TEMIIEPaTyPbD».

JlaGopaTopHas paboTa «AHATOMHYECKHE OCOOEHHOCTH PAaCTEHUN U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Jko10rusi BU0B M NOILY AU

DKOJOTUYECKUE Xap aKTep UCTUKU MOTTY JISIITUH. [Momynsius KakK
ouosiornueckasi cucrtema. Pojb HEOJHOPOHOCTH Cpebl, GU3NUECKHX OaphepoOB U



0COOEHHOCTEN OMOJIOTHH BUIOB B ()OPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPbI
nonyjsiuuid. OCHOBHBIE TIOKAa3aTeNd TMOMYJISIIUHM: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pAacTHasi W TOJIOBasi CTPYKTypa, pPOKIAEMOCTb, MNPHPOCT, TEMH POCTA,
CMEpPTHOCTb, MUTP alHs.

Dxonorudeckass CTpykrypa nomynsund. OIeHKa YHUCIEHHOCTH IOITYJISLIHH.
JlnHaMuka TOMyJIIUMM W €€ peryJisiuus. bUOTHYECKMH TOTEHIMAJ TOMYJISIUN.
MoaenvupoBaHue JUHAMUKA NOMYIsuud. KpuBble pOCTa YUCIEHHOCTH MHOMYJISLUY.
KpuBble BbDKMBaHMS. Perynsmus 4YUCIEHHOCTH MOMYJISIUI: poJib (DakTOpoOB,
3aBUCAIIMX U HE 3aBUCSIIMX OT INIOTHOCTH. DKOJOTUUECKUE CTpATEruu BUIIOB (I- U
K-ctparterun).

[lonsitue 00 3Kosiornyeckoil Huie Buga. MectooOutanue. MHoromepHas
Mozenb JKkojorndeckon HumM Jx.M. XartumHcoHa. Pa3zmepbl 3KOJI0THYECKO U
Huld. [loTeHIManbHass ¥ p €aTu30BaHHAS HUILLIHU.

Bun xak cucrema nonynsnui. Apeanbsl BUAOB. Buabl M UMX KU3HEHHBIC
CTpaTeruu. JKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTA TOBEICHUS W MUIpalMid JKUBOTHBIX. buomornueckne
WHBAa3UU 9yXKEPOJHBIX BUJIOB.

JleMOHCTpannu

[Toptper: k. . XaTuynHCOH.

Tabauupl M cxeMbl: «DKOJIOTHYECKHME XapaKTEPUCTHKH IOIMYJISLUN,
«IIpocTpancTBeHHass  CTpyKTypa mnomyisauuw», «BospacTHele  mupamuasl
nonynsiuun», «CKOpOCTh  3aceneHuss IMOBEPXHOCTH  3e€MJIH  Pa3JIMYHBIMU
opranuzMamMm», «Mogenb skosnornueckor auimun Jx. M. XatunHconay.

O6opyaoBanue: rep0apun pacTeHUH, KOIIEKIIUN KUBOTHBIX.

JlabopatopHnasi padora «IIpucrnocoOneHus: ceMsiH pacTeHH K PacceIeHHIO.

Tema 9. dkos0rus c0001ECTB. IKOJOTHYECKHE CHCTEMBI.

Coo6miectBa opranuzmoB. buonieHo3 u ero crpykrypa. CBsizu Mexmy
OpTraHU3MaMHu B OUOIIEHO3E.

Dxocuctema Kak OTkpbiTas cuctema (A. [x. Tencnu). DyHKIMOHAIbHBIE
OJIOKM OpTraHU3MOB B DJKOCHUCTEME: TMPOAYIEHTbI, KOHCYMEHTBI, PEIYILCHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu u cetd. AOuoTHUECKHE OJIOKH
skocucTteM. [1ouBbI U Wbl B 3KOcHcTeEMax. KpyroBopoT BEMIECTB U MTOTOK SHEPTHUH
B 9KOCHUCTEME.

OCHOBHBIE MOKA3aTEIN SKOCUCTEMBI. brioMacca v np o1yKuus. KOJIOTHYECKHAE
Up aMHIbl Yuces, OMoOMacchl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpodhuueckue nepecmpotixu. @nykmyayuu.
HanpaBneHnnblie 3aKOHOMEpHbBIE CMEHBI COOOIIECTB — cyKueccuu. llepBuyHBIE U
BTOPUYHBIE CYKIIECCMM W WX NPHUYUHBL. AHTPONOTE€HHBIE BO3JECUCTBHS Ha



cykneccun. KnumakcHoe cooOmectBo. buopa3znooOpasue u moJIHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOWYMBOCTHA COOOIIIECTR.

[Ipup ogHBIE SKOCUCTEMBI. JKOCUCHEMbl 03€D U peK. DKocucmemvl Mopell u
oKeanos. JKkocucmemsbl MyHOp, 1€CO8, CHMeENnel, NYCMblHb.

AHTpONOTEHHbIE 3KOCUCTEMBI. ATrpos3kocuctema. ArporeHo3. Paznuuus
MEX]ly aHTPOMOTEHHBIMH U IPUP OJHBIMU HKOCUCTEMAMHU.

VYpOoskocucrembl. (OCHOBHbIE KOMIOHEHTHI ypOoskocucreM. [‘opojackas
dnopa u Qayna. CunanTponuzamus ropojckoi ¢aynsl. buonorndyeckoe u
XO03SIUCTBEHHOE 3HAYEHUE arpO0dKOCUCTEM U yPOOIKOCUCTEM.

3akoHOMEpHOCTH (OpMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
aKocucTeMax. Poab kackadnoco 3pgexkma u 6udos-30ugpuxamopos (Kuouesvix
8U008) 6 QyHKyuoHUposanuu sxocucmem. IlepeHOC PHEPTUH W BEIIECTB MEXKITY
CMEXHBIMH DKOCHCTEMaMHU. YCTOWYHUBOCTh OPTAHU3MOB, MOIMYISIUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX W aHTPOIOTEHHBIX BO3CHCTBUH.

Mexanuszmbl 8030eticmeus 3a2pA3HEHUL PA3HLIX MUNOE8 HA CYOOP2AHUSMEHHOM,
OD2AHUSMEHHOM, — NONYIAYUOHHOM U  DKOCUCMEMHOM  YPOBHAX,  OCHOBbI
IKONOSUYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 B8030eticmausi. MeToaoJIoTus
MOHHUTOPMHTa €CTECTBEHHBIX W AHTP OMOTCHHBIX YKOCHCTEM.

JleMoHcTpanuu
[Toptper: A. Ix. Tencnu.
Tabnumpl W CXEMBI: «Ctpyktypa  OuomeHosa»,  «IKocucreMa

1P OKOJIUCTBEHHOTO JIECa», «DKOCUCTEMA XBOMHOTO jeca», « DyHKIMOHAJIbHBIE
TP yNIbl OPTaHU3MOB B 3KOCUCTEMEY», «KpyroBopot BeniecTB B 3kocucreMey, «Llenun
nuTaHus (macTOMINHAs, JACTPUTHASA)», «DKOJOTHYECKas MUpaMuaa YHCeI,
«JKoJloruueckas mupamuyia OuoMacchly, «IKOJIOTHYECKas MUpaMuia SHEPTUNY,
«Obpa3zoBanue 6onoTay, «IlepBuunas cykueccusi», «BoccraHoBinenue jeca mocie
noxapa», «9Kocucrtema o3epa», «ArpoueHo3», «KpyroBopoT BellecTB M MOTOK
SHEPTHUU B arpoueHo3ey», «I[Ipumepsl ypOoskocuctem».

O6opynoBanue: repbapun pacTeHuil, KOJUICKIIMH HACEKOMBIX, dydela MTHIl 1
3Bepeil, repOapuu KyJbTYpPHBIX U JUKOPACTYIIUX PACTECHUM, aKBapUyM KaK MOJIEIb
9KOCHCTEMBI.

IIpakTuyeckas padora «/3ydyeHue u onucanue ypO03KOCUCTEMBI.

JlaGopaTopnass pabGora «M3yuenue paszHooOOpa3usi MENKUX TOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKeKypeusi «IKCKypcus B TUIMYHBIA OMOTEOI1eHO3 (B nyOpaBy, Oepe3HsK,
CNbHUK, HA CyXOJOJbHBIN WX MMOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

JDKCKypeusi «ODKCKypcusi B arpO’KOCHCTEMY (Ha IOJIE WM B TEINIMYHOE
XO3SIUCTBO ))».

Tema 10. buocdepa — riodanbHas IKocucTEMA



buocdepa — oOmeranerapHas o0Oosiouka 3eMid, TJ€ CYIIECTBYET WU
CylllecTBOBajia *HU3Hb. Pa3BuTHE mpejacTaBieHuid o Ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o ouochepe. Obnactu 6uocheps! u €€ cocras. XKupoe
BEIIECTBO OMOcdephl U ero PyHKIHH.

3aKkoHOMEPHOCTH cymiecTBoBaHus Ouocdepbl. OcobeHHOCTH OMochephl Kak
ri1o0anbHOM 3KOoCcHCTeMBl. JlnHaMHu4ueckoe paBHoBecue B Omocdepe. KpyroBopots
BEIIECTB U OMOTre0OXMMHUYECKUE LMKIIbI (YIiiepoa, a30Ta). PUTMUYHOCTD sIBJIEHUI B
ouocdepe.

3onanbHOCTh OMochepsl. [lonsTie o Ouome. OCHOBHBIE OMOMBI CYIITU: TYHJPA,
XBOWHBIE Jieca, CMEIIaHHbIE U IIUPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MYCThIHU, TPOIMUYECKUE Jeca, BHICOKOTOPbs. KuMat, pacTUTEIbHBIN U )KUBOTHBIM
MUpP OMOMOB CYTIIH.

CtpykTrypau QyHKIUS KUBBIX CUCTEM, OIIEHKA WX PeCypCHOTO MOTEHIHAIa U
ounochepHbIX (QyHKITHIA.

JleMoHCTpaumn

[Toptpersr: B. 1. BepHanckuii, 3. 3rocc.

Tabnuupl u cxembl: «I'eochepsr 3emnu», «KpyroBopot azota B nmpupoje»,
«KpyroBopot yriepona B mpupone», «KpyroBopor kucimoposa B HpHUpOAEY,
«Kpyrosopot Boasl B mpupoje», «OcHoBHbIe OMOMBI cymny, «Knumatnueckue
nosica 3emunm», «TyHapa», «Takra», «CMemannbii jec», «llIupokoaucTBeHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHay, « Tponuyeckuil gecy.

O6opynoBanue: repoapun pacTeHUi pa3HbIX OMOMOB, KOJIJIEKIIMU KUBOTHBIX.

Tema 11. YestoBeKk M OKpyKa0OIIAA Cpeaa

OKOJIOTUYECKHEe KpU3UCHI M MX MNpUYMHBL. Bo3neiictBue uenoBeka Ha
ouochepy. 3arpsi3HeHHe BO3yIHOM cpenbl. OXpaHa Bo3ayXa. 3arpsi3HeHUE BOTHOM
cpensl. OxpaHa BOJAHBIX pecypcoB. Pazpymienue mouBbl. OXpaHa NOYBEHHBIX
pecypcoB. U3mMeHenne kimmara.

AHTPOIIOT€HHOE BO3JICUCTBUE HA PACTHTENbHBIN U XKUBOTHBIM Mup. OXpaHna
PaCTUTENBHOTO W KMBOTHOTO Mupa. OCHOBHBIC NPUHIUIBI OXPaHbBI IPHPOIbL
Kpacubie xHuru. Oco060 oxpaHsemble mnpupojHsie Tepputopun (OOIIT).
Borannueckue casbl M 300JI0TUYECKHIE TTAPKH.

OCHOBHBIC TPUHIUIBI YCTOWYHMBOTO Pa3BUTHUSI YEIOBEUECTBA M IIPHPOJBL
PammionanpHO€  TMPUPOIOINONB30BAHWE W COXPaHEGHHUE  OHMOJIOTHYECKOTO
pasHooOpazusa 3emau. OOmME 3aKOHOMEPHOCTH TJIOOATBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPHU3MCa U €r0 Bep OSITHBIE MOCIIEICT BUSI.

Pa3zBute MeTOAOB MOHUTOPHUHIAa PAa3BUTHS ONACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle ucciedosanusi nepexooa K pecypcocbepezaroweri u
KOHKYpeHmocnocooHou suepeemuke. buonocuueckoe paznoobpasue u buopecypcol.
Hayuonanouvie ungopmayuonnvie cucmemvl, obecneuusarowue O00CmMyn K



uHgopmayuu no COCMOAHUIO OMOENbHbIX U008 u Ikocucmem. OcHOBbI
aKopeaburumayuy dKocucmem U cnocob6og 060pbbLL ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus MOpcKux u Ha3eMHbIX 2KOCUCHIEM.
JleMoHCTpanun
Tabnuipl 1 cXeMbl: «3arp s3HeHne atMocdep b1y, «3arp a3HeHue ruap ocdep bi»,
«3arps3HeHue no4Bb», «[lap HukoBbIN A3PdekT?, «Oco00 oXpaHseMble P UP OIHbIE
Tepputopumn», «Moaenu yrnpasiaseMoro MUpa.
O6opynoBanue: (ororpaduu oxpaHseMbIX pacTeHUd H KUBOTHbIX KpacHoi
kHuru Poccuiickoin denepanuu, KpacHoi KHUTHU peruoHa.
MNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOT'UU HA YPOBHE CPEJHEI'O OBLIET'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00y4JalIIMMUC TpOoTrpaMM CpeaHero oOmero o0pa3oBaHUs: JIMYHOCTHBIE,
MeETamnp €IMETHBIE U IP EAMETHBIE.

B cTpykType TUYHOCTHBIX PE€3yJbTaTOB OCBOCHHUS IMPOTPaMMBI 10 OMOJIOTHUH
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIAIOIINE: OCO3HAHHE O0YYaOLIUMUCS POCCUHUCKOM
IpaX}XIaHCKOW HIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIILHO CTH
U CaMOOMNpeNeleHuto, Hamuyue momuayuu K OOy4deHHI0  OHOJIOruw,
yeneHanpasienHoe pasgumue BHYTPEHHUX YOESKIEHHM JMYHOCTH HAa OCHOBE
KJIIOUEBBIX IIEHHOCTEH M HCTOPUYECKHX TpaJuIUil pa3BUTUS OHUOIOTHYECKOTO
3HAHUS, 20MOBHOCHb U CHOCOOHOCHbL 00YUYaIONINXCS PYKOBOACTBOBATHCS B CBOEH
JNEATEIbHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMM, IIPUCYIIUMH CHUCTEME
OMOJIOTUYECKOT0 00pa30BaHus, HAIUYUe NPABOCOZHAHUSA IKOJIOTUIECKON KyJIbTYPBhI,
CnocoOHOCMU cmasums NENU U CTPOUTH KU3HEHHBIC TUTAHBI.

JIn4HOCTHBIEC PE3yAbTAThl OCBOCHUS TP OTPAMMBI I10 OMOJIOTUU JOCTUTAIOTCS B
€IMHCTBE Yy4YeOHOM W BOCIUTATENBHOW JESATEILHOCTH B COOTBETCTBUU C
TpaJULHMOHHBIMUA POCCUUCKUMU COLUMOKYJIbTYPHBIMH, UCTOP MUECKUMH U JYXOBHO -
HPABCTBEHHBIMU IIEHHOCTSMH, NPUHITHIMM B OOIIECTBE MpaBWIaAMU U HOPMaMHU
MOBEJCHUSI U CHOCOOCTBYIOT TIpOIlECCaM CaMOTIO3HAHUS, CAaMOBOCIUTAaHUA U
CaMOpa3BUTHS, PAa3BUTHS BHYTPEHHEHW IMO3WLMHM JWYHOCTH, NATPUOTU3MA H
YBa)XE€HUS K 3aKOHY M IPAaBOMOPSIAKY, YEJIOBEKY TPyJla U CTapUIEMy MOKOJICHHIO,
B3aUMHOT'O YBa)KEHUS, OEpPEKHOTO OTHOLIEHUS K KYJIbTypHOMY HACIEIUI0 U
TpaaulrsIM MHOTOHAaIMOHANbHOrO Hapona Poccmiickon denepauuu, MpUpoOaE U
OKp YKaIOILIEH Cpelie.

JInuHOCTHBIE peE3yJbTaThl OCBOEHUS YyueOHOTO mpenmera «buomorus»
JOJIKHBI OTPa’kaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUaIONIUXCSl pYKOBOJICTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOW IICHHOCTHBIX



OpHMEHTAIMM, TO3UTUBHBIX  BHYTPEHHHUX  YOEXKIEHUN,  COOTBETCTBYIOIIHX
TPAAUIMOHHBIM IIEHHOCTSIM P OCCHUHCKOTO OOIIECTBA, pPAaCIIMpEHUE >KU3HEHHOTO
OIbITA U OMNbITA JAESITEIBHOCTH B MPOIECCE peaM3alid OCHOBHBIX HAIpaBJICHUM
BOCIHUTATEIILHOW JIESITEIILHOCTHA, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOTO BOCITUTAHMS:

cOpMUPOBAHHOCTh I'PAXKJTAHCKOU MO3UIIMUA 00yYaloIIerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O 4YJI€Ha POCCUICKOro 00I1eCTBa;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEH, YBaXKEHHE 3aKOHA
Y TIPABOMOP AKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU AEITENbHOCTH NP CO3aHUMN YUEOHBIX
NPOEKTOB, pEHIEHMH Y4YyeOHbIX U T[IO3HABATENbHBIX 3a/lad, BBINOJIHECHUH
OMOJIOTUYECKUX IKCIEP UMEHTOB;

CIIOCOOHOCTh  OTMpPENesiTh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIECHUIO K
SIBJICHUSIM COBP €MEHHOM KU3HU U OOBSCHATH €€

YMEHUE YUMTHIBATh B CBOMX JACHCTBHUSIX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUSI JIIOJIEH C Pa3HBIMU YOSXKICHUSIMU, KYJbTYpHBIMHU EHHOCTSIMU U
COLMAJIbHBIM TOJIOKECHHUEM;

FOTOBHOCTh K COTPYAHWYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHU S
y4eOHbIX, TIO3HABATENbHBIX M HCCIENOBATENbCKUX  3aJad, YBaXHUTEIbHOTO
OTHOILIEHUS K MHEHHUIO OINIOHEHTOB TNpPU OOCYXIEHHUH CHOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJIepKaHUs;

TOTOBHOCTh K TYMAaHUTAPHOU M BOJIOHTEP CKOM AEATEIILHOCTH;

2) IaTPUOTHYECKOT0 BOCIUTAHMSA:

cop MHP OBAaHHOCTh P OCCUHUCKON TP a’KIaHCKOW UIEHTUIHOCTH, TAaTp UOTH3MA,
YBaXXEHHsI K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTU mepen PoauHoil, ropaoctu
3a CBOM Kpau, CBOK PoJauHY, CBOU SI3BIK U KYyJbTYpPY, IPOLLIOE U HACTOSAIIEE
MHOTOHAIlMOHAJIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUIO U MAaMSITHUKAM TP UP OJbI,
NOCTKEHUAM Poccun B HayKe, HCKYyCCTBE, CIIOPTE, TEXHOJOTHUAX, TPYIE;

CIOCOOHOCTh OIEHUBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAaHOBJIEHUE W
pa3Buthe OMOJIOTHUH, MOHMMAaHWSA 3HA4YeHHs] OMOJIOTMM B TIO3HAHUU 3aKOHOB
NPUPOJbI, B )KU3HU YEJIOBEKA M COBP EMEHHOTO OOIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIOyXeHH0 U 3amure OteuecTna,
OTBETCTBEHHOCTh 3a €ro Cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUMCKOTO HApO/a;

cOpMUP OBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMI0 U MPUHUMATh OCO3HAHHBIC P EIICHMUS,
OPHEHTUPYSICh HA MOP AJIbHO-HP aBCTBEHHBIE HOP MBI U LICHHOCTH;



OCO3HaHHME JUYHOTO BKJIaJa B IOCTPOEHUE yCTOMUMBOTO OYAYIIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJHUTENSIM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MNPHHATUA I[EHHOCTEM CEMEHHOW JKM3HHM B COOTBETCTBUU C
TpaauuusMu Hap o108 Poccnu;

4) 3cTeTHYECKOT0 BOCIMTAHUA:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYasl ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIIICHHMIA;,

MMOHUMAHNE 3MOUMOHAIBLHOTO BO3JAEHUCTBUS )KUBOW MPUPOAbI U €€ LICHHOCTH;

FOTOBHOCTh K CAaMOBBIPAXXEHUIO B pPa3HBIX BUJAaX HCKYCCTBa, CTpPEMJICHHE
P OSIBJISATh KA4ECTBA TBOPUECKOM JTUYHOCTH;

5) ¢usuueckoro BocnuTaHHMs, (POPMUPOBAHUS KYJbTYPbl 3A0POBbS H
IMOIMUOHAJIBHOTO 0J1ar0NMoJIyYusi:

MMOHUMAaHHKE U P eaan3alus 3J0p 0BOro U 6€301acHoro o0pasa )Ku3HH (310p 0BOE
IUTaHUe, COOJIIOICHHE TMTUEHUYECKUX TIPaBUJI M HOPM, cOaTaHCUP OBAaHHBIN P €KUM
3aHATHA ®W  OTAbIXa, peryisapHas Qu3ndeckass aKTHBHOCTB), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U
MICUXUYECKOMY 3]10P OBbIO;

MOHUMAHWE [EHHOCTH TPaBUJI HMHAUBUAYAJIbHOTO U  KOJIJIEKTUBHOTO
0€30MacHOTO MOBEICHUS B CUTYyallMsAX, YTI'P OXKAIOIIUX 3J0P OBBIO U KU3HU JTIOJICH;

OCO3HAaHHE TMOCIEACTBUNA M HENPUSTHS BPEAHBIX MPUBBIYEK (YMOTpEOICHUs
aJIKOTOJIsI, HAP KOTUKOB, Kyp CHHS);

6) Tpy10BOT0 BOCIMTAHMS:

TOTOBHOCTh K TPYJy, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYyA0TI00UE;

FOTOBHOCTh K AKTMBHOW JEATCIIBHOCTH TEXHOJOTHYECKOM M COLHUAIBHOM
HAIpaBJICHHOCTH, CIIOCOOHOCTh HWHHIIMHPOBATh, IUIAHUPOBATH M CAMOCTOSTEIBLHO
BBITOJIHATh TaKyIO AESTEIbHOCTb;

HHTEpEC K pa3audHbIM cepaM MpoheCCHOHAIBHON IeATETbHOCTH, YMECHHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccud ©  peaTn30BHIBATH
COOCTBEHHBIC JKM3HCHHBIC IUIAHBI,

FOTOBHOCTh U CIIOCOOHOCTh K 0Opa3oBaHUI0O W CcaMOOOpa30BaHHUIO Ha
NP OTS>KEHUU BCEM KU3HU;

7) 3K0JIOTM4eCKOr0 BOCIIUTAHUSA:

HKOJIOTUYECKH 11€71eCO00pa3HOE OTHOIIECHUE K MPUP OJI€ KAK UCTOUHHKY KU3HHU
Ha 3emiie, OCHOBE €€ CylIEeCTBOBAHMS;

MOBBIIIICHUE YPOBHSA DSKOJIOTHMYECKOM KyJIbTYphl: MNPUOOPETEHUE OIbITa
IUIAHUPOBAHUSL TMOCTYIIKOB M OLCHKA WX BO3MOXHBIX TMOCIEACTBUNA  JJIs
OKP YKAIOIIEN CP ElIbl;

OCO3HaHHE TJI00AJBHOTO XapakTepa SKOJOTHYECKUX MpoOJIeM W MyTed ux
penieHus;



CIIOCOOHOCTh UCMOJIb30BaTh NP UOOP ETaEMbIe P U U3yUEHUN OMOJIOTUN 3HAHUS
U yYMEHHMS TpU pEIIeHuH MNpoOJieM, CBS3aHHBIX C  PalMOHAJIbHBIM
NPUPOJOTOIb30BaHUEM  (COONIIOJIEHHEe  TMpaBWI  TOBEIECHHWA B  TMPHUPOJIE,
HaIllpaBJIEHHBIX HAa COXPAaHEHUWE paBHOBECHUS B D3KOCHCTEMAaX, OXpaHy BHJOB,
aKOocucTeM, Onocheps);

AKTUBHOE HEIMPUATHE JEWCTBUN, ITPUHOCIIIUX BP € OKP yKAIOWIEN P UP OJTHON
cpezne, yMeHHe IMPOTHO3UPOBATh HEOJIATONPUSATHBIE SKOJIOTHUECKUE MOCIIEICTBUS
TP EAP MHUMAEMBIX IEMCTBUM W NP ENOTBP AIATh HUX;

HaJIMYUE PA3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KyJIbTYpHI,
OTIBITA NEeATENbHOCTU AKOJIOTUYECKOU HaIIp aBJICHHOCTH, YMEHU S
PYKOBOJICTBOBAaTbCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHONW M COLMAIBHOU
NPAaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTHUECKOW JEATEIbHOCTU 3KOJIO THYECKO I
HaIIp aBJIEHHOCTH;

8) HeHHOCTH HAYYHOTI0 MO3HAHUSA:

copMHpPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUA HAyKHM U OOILIECTBEHHOM INPAaKTUKH, OCHOBAHHOI'O Ha JUajore
KyJbTYp, CIOCOOCTBYIOLIEr0 OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHHUE SI3BIKOBOM M UYMTATEIbCKOW KyJbTYpbl KaK CpeEICTBa
B3aMMOJICUCTBHSI MEXAY JIFOAbMH U NTO3HAHUS MUPA;

NOHUMaHUe CHeqUPUKA OHUOJIOTUM KAaK HAyKH, OCO3HAaHHUA €€ pOJIh B
GbopMUPOBaHUU PAIMOHAIBHOTO HAYyYHOTO MBIIIJIEHUS, CO3JaHUU LIEIOCTHOTO
OpeACTaBICHUS 00 OKpYXKAIOIIEM MHUpE KaK O €IUWHCTBE MPUPOJbI, YETOBEKA U
oO1iecTBa, B TMO3HAHWU MPHUPOAHBIX 3aKOHOMEPHOCTEH W peHIeHHHd MpoOiieM
COXpaHEHMsI IPUP OJHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAUYMMOCTH OHWOJIOTUU JJISI COBPEMEHHON UMBUIM3AIUHU:
obecrieueHrss HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3/JaHUE IepCIEeKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pemaTb pecypcHble NpoOJeMbl  Pa3BUTHS
YeloBeYecTBa, MOUCKA MyTel BbIXOJ1a U3 II100aIbHBIX KOJOTHYECKUX Mp 00JIeM U
obecrieueHus  mepexoja K  YCTOWYMBOMY  PAa3BUTUIO,  PallMOHAJIBHOMY
UCMOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OWOJIOTMYECKUX 3HAHUM B UEIIX
MOBBIIIIEHUSI  OOIIEH KyJbTypbl, €CTECTBEHHO-Hay4YHOM TIpaMOTHOCTH, Kak
COCTaBHOW 4acTH (PyHKUMOHAJIBHOM IPaMOTHOCTH OOyuarouiuxcs, GopMHUpyeMon
P U U3y4YEeHUU OHOJIOTHH;

MIOHUMAaHHE CYHIHOCTH METOJOB MO3HAHUS, UCHOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJB30BaTh MOJy4YaeMble 3HAHUA Ui aHaldu3a M
OOBSICHEHHUSI ABJICHUN OKPYKAIOLIEro MUpa M MPOUCXOASIINX B HEM H3MEHEHUH,



yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHS HA OCHOBE HAyYHBIX (PAaKTOB U
UMEIOIINXCS JTAHHBIX C METBI0 TOJYUYEHHUS TOCTOBEP HBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETBHO HWCMOJIB30BaTh OWOJIOTHYECKUE 3HAHUS IS
perreHust mpoOJIeM B p €aJbHBIX )KH3HEHHBIX CUTYaIHSIX;

OCO3HAHHME IIEHHOCTH HAay4YHOU JEATENhbHOCTH, TOTOBHOCTh OCYIIECTBIATH
NP OEKTHYIO M UCCIIEAOBATEIBCKYIO NEATENBHOCTh WHAMBHUIYAJIBHO U B TPYIIIE;

FOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY 00pa3oBaHUIO U
caM000Opa30BaHMIO, K AKTUBHOMY IMIOJYyYEHHIO HOBBIX 3HAHMA 1O OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIAMH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeamerHble pe3ylbTaThl OCBOEHHsSI ydeOHoro mpenmera «buosorusy»
BKIIFOYAIOT: 3HauWMble I8 (HOpMHUpOBaHHMS MHUPOBO33PECHUS OOYUaIOIIHUXCS
MEXIUCHUIUIMHAPHbIE (MEXKIPEMETHbIE) OOIIeHaAyYHbIE MOHATHSA, OTPakKalolnue
IEIOCTHOCTh HAYYHOW KApTUHBI MHpa U CHenupUKy METO0B TO3HAHWSI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, DHEPTHs, SBICHUE, IIPOIIECC,
cucTeMa, Hay4YHbBIH (DaKkT, MpUHIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
Uccle0BaHue, HaOMI0AeHe, U3MEpP €HUE, SKCIIEP UMEHT U AP YTHE); YHUBEP CalbHbIE
y4yeOHble JelcTBUs  (MO3HABaTeIbHbIE, KOMMYHUKATHBHbBIE, DETYJISTHBHbBIE),
obecnieunBatomue (GpopmMupoBaHue QyHKIHMOHATLHOW TPAMOTHOCTH U COLMAILHOM
KOMIICTEHIIUU  OOyYalOIIMXCs; CIHOCOOHOCTh  OOyYarolIuxcsi  HCHOJIb30BaTh
OCBOCHHBIE MEXIUCLUUIUTMHAPHbIE, MUPOBO33pEHUYECKHE 3HAHUS U YHHUBEP CAIbHBIC
y4yeOHbIe IEHCTBHSI B MMO3HABATEIbHON M COLMATILHON MpaKTUKE.

B pesynbrate u3yuenus 6M0JIOTUM HA yPOBHE CpeAaHEro odiiero o0pa3oBaHus
y oOyuaromierocss OyayT cQpOpMUpPOBaHBI TMO3HABATEIbHBIE YHUBEpCAJIbHbBIE
y4eOHbIe JIEUCTBUS, KOMMYHHUKATHBHBIE YHUBEpCAJIbHbIE YueOHBIE eiCTBUS,
pEryIsSTUBHBIC YHUBEP CaJbHbIC YUeOHbIC IEUCTBUS, COBMECTHAS JCATEIbLHOCTD.

MertanpeaMeTHble pe3yJIbTaThl OCBOCHHMS MPOTPAMMBI CPEIHEr0 OO0IIero
00pa3oBaHMsl JOJKHBI OTPakKaTh:

OBnajnenue YHHBePCAJbHBIMH yueOHBIMH NMO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30oBbIe JJOrHYECKHe eiCTBHUS:

CaMOCTOSITeILHO  (OPMYJHPOBATH H  aKTyaJu3WpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOP OHHE;

UCMOJIb30BaTh NMPHU OCBOEHUM 3HAHUW NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS
(amanu3a, cMHTE3a, CpaBHEHUS, KiaccupuKaImu, 0000IIeHus), paCcKpbIBaTh CMBICII
OMOJIOTUYECKUX TMOHATUM (BBIIENATh MX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH
CBSI3U C P YTUMU HOHITUIMHU);



ONpenensaTh LENU JACATEIbHOCTH, 3ajlaBas NapaMeTpbl M KPUTEPUM HX
JOCTHKEHHSI, COOTHOCUTh PE3yJIbTaThl I€ATEILHOCTU C IOCTABJIIEHHBIMH LENSIMU;

UCMOJIb30BaTh OMOJIOTUYECKHE MOHATUS sl OOBACHEHUS (DAKTOB U SIBJIICHUM
YKUBOW IIPUP OJbI;

CTPOUTh JIOTMYECKHE pacCyKACHUS (MHAYyKTUBHBIE, JEIyKTUBHBIE, IIO
aHAJOTHHU), BBIABIATH 3aKOHOMEPHOCTM M NPOTHUBOPEYHUS B paccMaTpHBAEMbIX
SBJIEHUSIX, (POPMYJIMPOBATh BBIBOJIbI M 3aKIIIOYEHMS;

IIP AIMEHATH CXEMHO-MOJEIIBHBIE CPEICTBA JUIS 1P €ICTABICHHS CYIIECTBEHHBIX
CBsi3el M OTHOLIGHMH B M3y4aeMbIX OMOJOTHYECKUX OO0BEKTaX, a TaKKe
OpOTUBOPEYUH Pa3HOrO pOJia, BBISBICHHBIX B Pa3iIUYHbIX HHPOPMAIMOHHBIX
UCTOYHUKAX;

pa3palaTbIBaTh IUIAH PEHIEHUs NpOoOJIeMbl C YU4ETOM aHajln3a MMEIOUIUXCA
MaTep MaJIbHBIX U HEMATEP HAJIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUNA AESITEIbHOCTH;

KOOP IMHUP OBATh U BBINOJHATH pa0OTy B YCIOBUAX PEaTbHOTO, BUPTYAJIbHOIO
Y KOMOMHHUP OBAaHHOTO B3aUMOJIEICTBNUS;

pa3BUBATh KpE€AaTUBHOE MBILLJIEHUE MPU P EHICHUN KUZHEHHBIX NP OOJIEM.

2) 6a30BbIe HCCIIE0BaTEeIbCKHE /1€l CTBHA:

BJIAJI€Th HAaBBIKAMHU Y4EOHO-UCCIIEI0BATEIbCKOW U MPOEKTHOW EATEIbHOCTH,
HaBbIKAMU  pas3peuieHus MnpoOieM, CIOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOATEIBHOMY MOMCKY METOJIOB PEIICHUS MPaKTHYECKUX 3aJad, P UMEHEHU IO
pa3JIMYHBIX METOJIOB ITO3HAHUS;

UCIOJIBb30BAaTh Pa3jnW4HbIE BUABl JEATEIBHOCTU II0 TOJYYEHHUIO HOBOTO
3HaHMS, €ro MHHTEepHpeTaluy, NpPeoOpa3oBaHUI0 M TNPHUMEHEHHIO B Y4YeOHBIX
CUTyalUsiX, B TOM YHUCII€ MPH CO3/IaHUU YUEOHBIX U COLIMATIbHBIX IPOEKTOB;

(GopMUpOBaTH HAYYHBIN THUIl MBILIUIEHUS, BIAaJE€Th HAYYHOW TEp MUHOJIOTHEMN,
KJIFOUEBBIMU MOHATUSIMU U METOJIaMH;

CTaBUTh M (OpPMYJIHPOBATh COOCTBEHHBbIE 3aJadyd B 00pa30BaTElbHOM
NESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITH [IPUYMHHO-CIIEJCTBEHHBIE CBSI3M M aKTyaJW3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ pEIICHNs, HAXOAUTh apTYMEHTBI JJIsI 10Ka3aTeNbCTBA CBOMX
yTBEPKACHUMN, 3aJaBaTh NapaMeTpbl U KpUTEPUU P ELICHHUS;

aHaJM3UPOBaTh I[IOJYYEHHbIE B XOJ€ pELIEHUs 3aJadyd pe3yJbTaThl,
KPUTHYECKH OLEHMBATh MX JOCTOBEPHOCTB, NP OTHO3HMPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

J1aBaTh OLEHKY HOBBIM CHUTyallUsIM, OLICHUBATh IIPHUOOP ETEHHBIN OIIBIT;

OCYIIECTBIISITh LIEJICHANIPABICHHBI MOMCK IEpEeHOoca CPEACTB U CHOCOOOB
JeUCTBUS B NP 0(DECCHOHANIBHYIO CpEAY;



yMETh TEPEHOCUTHh 3HAHHS B IO3HABATEIBHYIO M IMPAKTUYECKYHO 00JacTu
KU3HECSITCTLHOCTH;

YMETh MHTETPHUPOBATh 3HAHUS W3 PA3HBIX P CIAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJCH, MpEIjaratb Op UTHHAIBHBIC MMOIXOABI U PeIICHus,
CTaBHUThH MPOOJIEMBI U 3a/1a4UH, JOITYCKAIOIIUE aJIbTeP HATUBHBIC P CIICHHS.

3) paGora c uHpopmanueii:

OPHUEHTUPOBATHCA B Pa3IUYHBIX HCTOUHUKAX MH(POpMAIUHU (TEKCTe yueOHOTO
nocoOusi, Hay4yHO-TIOMYyJSIPHOW IHTEpaTtype, OHOJOTHYECKUX CIOBapsX U
CIpaBOYHUKAX, KOMIBIOTEpHBIX 0a3zax maHHBIX, B VHTEepHeTe), aHAIU3UPOBATH
uHGOpMAIMIO Pa3TUYHBIX BUAOB U (POPM M EACTABICHHS, KPUTUUYECKU OIICHUBATH
e€ JI0CTOBEPHOCTh U HEMP OTUBOP €YUBOCTb;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSTh Pa3TUYHBIC METOJIBI TIPU MOUCKE U
oTOope Ouoorndeckoi MHPOpMaIMK, HEOOXOAUMOM JIJISI BBITIOJTHEHHS YUEOHBIX
3ajad;

npuoOperaTh OMBIT HWCHOJB30BaHUS HMH(DOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIIIEHCTBOBATh KYJIBTYPY aKTHBHOTO HCIIOJIB30BAHUS Pa3JIMUHbIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTUMAJbHYIO  (OpMYy  MpEICTaBICHUS
ouosiornueckoit nHGopManuu (CXembl, TpaduKu, TUATP aAMMBbI, TAOTHUIIBI, PUCYHKH U
Apyroe);

UCTIOJTB30BaTh HAyYHBIA SA3BIK B KA4eCTBE CpeAcTBa TNpu paboTe ¢
ouwosiormuecko  uWH(pOpMamme: TPUMEHITh XUMHYeCKHe, (QU3WdecKue U
MaTeMaTHYeCKHEe 3HAKU W CHUMBOJIBI, (OpMyJibl, aO00peBUATypy, HOMEHKIATYPY,
UCMONb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpElCTBa
HATJISITHOCTH;

BJIAJIETh ~ HABBIKAMU  paclo3HaBaHMid W 3alIUTBl  MH(POpMAIIUH,
uHGOPMaIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OByajieHHe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH J1eHCTBUAMM:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMA BO BCeX cepax >KM3HU, aKTUBHO y4aCTBOBATh
B JWAJOTe WIM TUCKYCCHMHU TIO CYIIECTBY OOCy»)aaemMoil Tembl (yMEHHE 3a/JaBath
BOIIPOCKI, BBICKA3bIBATh CYXXJICHUS OTHOCUTEIIPHO BBITIOJIHEHUS TIpenjiaraeMoin
3aJ]a4d, YIYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh TMO3MIMHU JAPYTHX yYaCTHHKOB
JMaiora Wi JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpeACTBA OOIIEHHsA, IMOHNUMATh 3HAYCHUE
COIMATBHBIX 3HAKOB, MPEINMOCHUIOK BO3HWKHOBEHHS KOH(MIMKTHBIX CHUTYaIWH,
YMETh CMSITYaTh KOHQIMKTEI ¥ BECTH TIEPErOBOPHI;



BIIaJIETh PAa3JIMYHBIMU CIIOCOOaAMM OOIIEHHS W B3aMMOJICUCTBUS, MOHUMATH
HaAMEp EHUs JIp yTUX JIOJIEH, MPOSABIIATh YBAXKUTEIIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOH popMe GopMyIupOBaTh CBOU BO3P a’KEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJb30BAHUEM
S3bIKOBBIX CpEJICTB.

2) coBMeCTHAasl JeATeJIbHOCTD:

NOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHAMBUAYAIbHOU
paboTHI MpU pelIeHUH OMOJIOTUYECKOM 1P 0OJIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
P UMEHEHHSI TP yIIOBBIX (POPM B3aUMOJEHCTBUSA MPU pElICHUH YueOHOH 3a1aul;

BBLIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX ACHCTBUH € y4y&€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0TO YJIeHA KOJJIEKTUBA;

NpUHUMATh 1T COBMECTHOM  JESITENbHOCTH, OPTaHU30BBIBATH U
KOOPJAUHUPOBATh JIEUCTBUA MO €€ JTOCTMXKEHHUIO: COCTaBISTh IUIaH JCHCTBUH,
pacnpenensTh pojad ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYXXIaTh pe3yJbTaThl
COBMECTHOM paloThI;

OIICHMBATh KAYECTBO CBOEr0 BKJIAJIAa M KaKI0TO YUaCTHUKA KOMaH/bl B 00LIUIA
pe3yabTaT MO pa3pabOTaHHBIM KPUTEP USIM;

npeajiaraTh HOBBIE TMPOEKThI, OIECHUBATh WJEU C TMO3UIUHA HOBU3HBI,
Op UTMHATBHOCTH, NP AKTUYECKOW 3HAYUMOCTH;

OCYLIECTBIISITh MO3UTUBHOE CTPATErMUECKOE TIOBEIEHUE B Pa3IUYHBIX
CUTyallUsAX, TP OSABIISATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHULIMATUBHBIM.

OBiajleHHe YHHBePCAJIbHBIMH PeryJATUBHBIMHM /1€iiCTBUSIMU:

1) caMmoopraHu3anms:

UCMOJIb30BaTh OWOJOTMYECKUE 3HAHUS [JIs BBISIBJICHUS NpoOJieM U HX
pellleHus] B )KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BHIOMpATh HAa OCHOBE OHOJIOTMYECKUX 3HAHUU II€JIEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JIEWCTBUAX M IMOCTYIKAaX MO OTHOUIEHUIO K JKUBOU MPUPOIE,
CBOEMY 3/10pOBBIO U 3I0POBBIO OKP Y KAIOUIUX;

CaMOCTOSITEILHO OCYILECTBIATh IMO3HABATENbHYIO JEATEIbHOCTh, BBISBIISThH
npoOJIeMbl, CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3aJadd B 00Opa30BaTCIIbHOM
JESTENIbHOCTU | KU3HEHHBIX CHUTYaIUsX;

CaMOCTOSITEJILHO COCTaBJISITh IJIAH P EIICHUS TP 00JIEMBI C YUETOM UMEIOIIUX CS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U M €ANOYTCHHUI;

JIaBaTh OLICHKY HOBBIM CUTYaIHsIM;

pacmupsATh paMKd y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX TP €IMOYTEHUI;

JienaTh 0CO3HAHHBINA BEIOOD, apTYMEHTHP OBATh €0, OpaTh OTBETCTBEHHOCTh 32
pelleHue;

OILICHHUBATh MPHUOOP ETEHHBIN OMBIT;



crnocoOCcTBOBaTh (OPMHUPOBAHUIO M TMPOSBICHUIO IIUPOKOW HJPYAUIMH B
pa3HbIX OO0JacTAX 3HAHUM, IOCTOSHHO TMOBBIIATH CBOM 0OOpa30BaTENbHBIN U
KyJIbTYyPHBIH Yp OBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTyalHsM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTS,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIETSM;

BJIAJeTh  HABBIKAMHM  IIO3HABaTEIbHOW  peQuieKcuu  Kak  OCO3HAHUs
COBEpIIAEMBIX JCHCTBUA M MBICIHTEIBHBIX IPOLECCOB, HX pE3YyIbTATOB H
OCHOBaHUH, HUCMOIB30BaTh NPUEMBI peduieKCuu Uil OLUEHKU CUTyallud, BbIOOpa
BEPHOT'O P ELICHHUS;

YMETh OLIEHUBAaThb PHUCKM WU CBOEBPEMEHHO NPHUHUMATh pPEUIEHUS MO UX
CHMKEHMIO;

NPUHUMATh MOTHMBBI M apryMEHTBl JAPYIUX IPH aHAIU3€ pPE3yJIbTaTOB
NeSTENbHOCTH;

3) npuHsATHE cedsi U APYTHX:

P UHUMATh ce0sl, IOHUMAasi CBOU HEJOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHTBl JAPYrUX IPH aHAIU3€ pPE3yJIbTaTOB
NeSITeNIbHOCTH;

IpU3HaBaTh CBOE NPABO U IPABO APYIUX HA OIIMOKH;

pa3BHUBATh CIIOCOOHOCTh MMOHUMATh MUD € MO3ULMH JAPYTOro YEIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3yiabTaThl OCBOCHMS COAEp aHUS y4deOHOro Tmpeamera
«buonorusi» Ha yrayO0Ja€HHOM ypOBHE OPHEHTUPOBAaHBI Ha OOecreYeHue
npodunbHoro  oOyuenuss  oOyuaromuxcsi  Ouomoruu. OHH  BKJIIOYAIOT:
cneunduyeckre aJisi OMOJOTUU HaAyUHbIE 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBUIN MO
OCBOCHHIO, MHTEPIIpETAlMd U MPpeoOpa30BaHUIO 3HAHUM, BHUIIBI JESTEIHLHOCTU IO
MOJIYUYEHHUIO HOBBIX 3HAHUM M MX MPHUMEHEHUIO B Pa3IUYHBIX YUEOHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX cHUTyanusx. [IpenmerHsie pe3ylbTaThl TP EACTABJICHBI IO
rojiaM U3y4eHusl.

[IpenmerHbie pe3ynbTaThl OCBOEHUS ydeOHOTOo mpenmera «buonorus» B 10
KJlacce NOJKHBI OTPaXaTh:

cOpMHUPOBAHHOCTh 3HAHUW O MeCTeé M pPOJU OHOJOTUU B CHCTEME
€CTECTBCHHBIX HAyK, B (DOPMHUpPOBAHWH €CTECTBCHHO-HAyYHOW KapTUHBI MHpa, B
NO3HAaHMM  3aKOHOB TNPHUPOJABI U  pEIIeHHH NpodieM  pauuoHAIbHOTO
P UPOJIONOIb30BaHUs, O BKJIAJAE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHMOJIOTHH;

BJIAJICHUE CUCTEeMOM  OMOJIOTMYECKMX  3HaHMH, KOTOpas BKIIOYAET:
OCHOBOIIOJIaramiire OHOJOTHYecKhe TEPMHUHbBI W TMOHATUA (KHU3Hb, KIIETKa,
OpraHu3M, Meraboju3M, TOMEOCTa3, CaMOPEryJsius, CaMOBOCIPOU3BEICHHUE,



HACIIEZICTBEHHOCTh, HM3MEHYMBOCTb, POCT M pPa3BUTHE), OUOJOTHYECKUE TEOPHH
(knerounas teopus T. I1IBanna, M. lllneitnena, P. Bupxosa, XpoMocomHas Teop usl
HacieAactBeHHocth 1. Moprana), yuenus (H. M. BaBumoBa — o 1ueHTpax
MHOTO0Opa3usi ¥ P OUCXOXKACHUS KyJIbTyPHBIX PACTEHU ), 3aKOHBI (€AMHOOOP a3usl
INOTOMKOB TEPBOr0 TOKOJIEHHS, PAaCILEIUIeHHsl, YUCTOThl TaMeT, HE3aBUCHUMOTO
HacnenoBanuss [. MeHnens,, TOMOJIOTUYECKMX PSAJOB B HACIEIACTBEHHOU
n3meHunBoct H. V. BaBunosa), np uHIUIIBI (KOMIUIEMEHTAp HOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMU HAyYHOTI'O IO3HAHUs, HCHOJb3yEeMbIX B
OMOJOTUYECKUX HCCIEJOBAHUSAX JKUBBIX OOBEKTOB (ONMMCaHUE, W3MEpEHHUE,
HaOJII0/IeHNe, SKCIIEp UMEHT);

YMEHUE BBIAEIATh CYIIECTBEHHbIE IMPU3HAKU: BUPYCOB, KJIETOK NPOKAPHOT U
SYKapHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPTaHU3MOB, B TOM YHCIE
OaxTepuii, rpu0OOB, pacTeHUH, )KUBOTHBIX U YEIOBEKa, CTPOEHHUS] OPTAHOB U CUCTEM
OpTaHOB pAacCTeHUH, >KUBOTHBIX, YEJIOBEKa, MPOIECCOB KUIHEAEATENBHOCTH,
NP OTEKAIOIUX B OpTaHU3MaX PacTEeHHid, )KUBOTHBIX W UYEIOBEeKa, OMOJIOTHYECKUX
npoLeccoB: oOMeHa BelecTB (Meradoau3M), MpeBpalleHusl SHEPTUH, OpOKEeHUs,
aBTOTPO(HOTO M reTepoTpO(HOTO TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MEW03a, raMeToreHe3a, 3MOpHUoreHe3a, MOCTIMOPMOHAILHOTO Pa3BUTHA,
pPa3MHOXEHUSl,  MHAMBHUIAYaJbHOTO  pa3BUTUS  OpraHu3ma  (OHTOreHe3a),
B3aUMOJIEIICTBUS T€HOB, T€TEpP03KCa, HCKYCCTBEHHOTO 0TOOpa;

yMEHHE YCTaHABIMBAaTh B3aUMOCBSI3M MEXKIYy OPraHOMJAMH KIETKH M HX
GYHKIUSAMU, CTPOEHHEM KJIETOK pa3HbIX TKaHeH H HUX (QYHKIUSIMH, MEXIY
OpraHamMl W CHCTEMaMd OpPTaHOB y pAacTeHUM, >KMBOTHBIX M YEJIOBEKa M HX
GYHKIUSAMU, MEXAY CHUCTEMaMH OpTaHOB M MX (YHKUMSMH, MEXAYy O3Tarnamu
oOMeHa BeIEeCTB, 3TallaMU KJIETOYHOTO LMKJIA U KU3HEHHBIX LUKIOB OPTraHU3MOB,
jTanamMu 3MOPHUOHAIBHOTO PAa3BUTUS, FEHOTUIIOM U (EHOTUIIOM, (PEHOTUIIOM U
(dakTopamu cpenbl OOUTaHUS;

YMEHUE BBIABISATh OTIIMYUTEIbHBIC MPHU3HAKU >KUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHHi, >KUBOTHBIX U YEIOBEKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOLIME aApPTYMEHTHI, OHOJOTHYECKY IO
TEPMHUHOJIOTHUIO M CHMBOJIMKY JJIS JI0KAa3aTelbCTBA POJACTBA OPTaHU3MOB Pa3HbIX
CHCTEeMaTUYEeCKUX TP YIIII;

yMEHHE pelraTh OMOIOTUYECKHEe 3a]a4H, BBISIBISATH NP MUMHHO -CJICAICTBEHHBIC
CBSI3M MEXIY MCCIENYEeMBbIMA OMOIOTHYECKHMH TIPOIIECCAMH U SBICHUSIMHU, JETaTh
BBIBO/JIbI U TP OTHO3bI HA OCHOBAHHHU MOJIYYEHHBIX PE€3YJIbTaTOB;

YMEHHE BBITIOJHATh JIAOOpPATOpHBIE U TPAKTUYECKHE pPaboThl, COOIIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U 1ab0paToOpHBEIM 000D Y I0BAaHUEM;



YMEHHE BBIJBHUTAaTh THUINOTE3bI, TPOBEPSITh HX OKCIEPUMEHTAIBHBIMU
cpeacrBamu, (GOpMyIHPYS Iedb HUCCICAOBAHUSA, AHAJIU3UPOBATH IOJTyYCHHBIC
pE3yIbTATHI U JICTATh BEIBOIBI;

YMEHHE yYacTBOBaTh B Y4eOHO-HCCIEAOBATEIbCKON paboTe Mo OHOI0THH,
SKOJIOTMM W MEIUIMHE, MPOBOAMMON Ha 0a3e WIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  MPEACTaBIsITh  IOJIYYEHHbIE  pE3yJbTaThl HAa  YUYEHHYECKUX
KOH(pep eHIHIX;;

yMEHHE OLIEHUBATh ATHUYECKUE AacCHeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o6Jtact OMOJIOTUH U MEAUIMHBI (KJIIOHUP OBaHUE, UCKYCCTBEHHOE OILIOJ0TBOP EHUE,
HaIpaBJIEHHOE U3MEHEHUE T€HOMa U CO3/IaHhe TPAHCT'€HHBIX OPTaHU3MOB);

yMEHHE OCYIIECTBJISITh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccroHanbHO U
NesTENbHOCTH B 00J1acTh OMOJOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEpHUHAPUH,
CENTbCKOTO XO3SUCTBA, MUILEBON IPOMBIIIIEHHOCTH, YTIyOIsiTh MO3HABATEIbHbIM
WHTEpEC, HAIPaBJICHHBI HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccu u
OpOJOJKEHHE OHMOJIOTHYECKOro  o0pa3oBaHUs B  OpTaHU3AIMSIX CPEIHEro
p 0eCCHOHAIILHOTO U BBICHIET0 00pa30BaHUS.

[IpenmerHbie pe3yabTaThl OCBOCHHs yueOHOro mpenmera «buonorus» B 11
Kacce NOJKHBI OTPaXKaTh:

cOpMHPOBAHHOCTh 3HAHUW O MeCTe€ M pPOJU OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOM
KapTHUHBl MHUpa, B MO3HAHWM 3aKOHOB MPUPOJbI U PEIICHUH SKOJIOTHYECKUX
npo0jeM 4YenoBEeYecTBa, a TAaKKe B PEIIEHHH BOMNPOCOB pPallMOHAIBLHOTO
P UP OJI0TI0JIb30BaHus, U B (DOPMHUPOBAHUU IIGHHOCTHOTO OTHOIIEHHUS K MPUPOJE,
00111eCTBY, YEIOBEKY, O BKJIaJ€ POCCHUUCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHH;

yMEHHE BIIaJIeTh CHUCTEMO OHOJIOTHUYECKMX 3HAaHHM, KOTOpas BKJIIOYAET
omnpeeNeHusT W TOHHUMaHUE CYIIHOCTH OCHOBOTIOJATaroMnX OHOJIOTHUECKUX
TEpPMUHOB M TOHATHN (BHI, SKOcHCTeMa, Ouocdepa), OMOJIOTUYECKHE TEOpHUU
(oBomtonionHass Teopust Y. JlapBuHA, CHHTETHUYECKAsT TEOPUS ABOJIOLNMU), YUCHUs
(A. H. CeBepuioBa — 0 myTsx U HampasieHusx sBoionuu, B.U. Bepnaackoro — o
ouocdepe), 3akoHbl (reHernueckoro pasHoBecus Jx. Xapau u B. BaitnOepra,
3apoasimeBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
SKOJOTHYECKOM NHpaMHIbl SHEpTHH), runore3bl (rumore3a «mupa PHK» V.
['unGepTa);

yMEHHEe  BJaJeTh  OCHOBHBIMHM  METOJaMH  HAy4YHOro  IO3HaHUS,
UCMOJb3YEMBIMH B OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB U HKOCHCTEM
(ommcaHue, W3MEpEHHE, HAOIIO/ICHHE, SKCIIEPHMEHT), CIIOCOOaMM BBIABICHUS U
OIICHKH aHTPOTNOTEHHBIX U3MEHEHUN B MPHUPOJIE;



YMEHHE BBIJENATh CYIIECTBEHHBbIE TMPU3HAKU: BHIOB, OHOTEOIICHO30B,
9KOCcUCTEM U Ouocdepbl, CTAOMIU3UPYIOMIETO, IBWKYIIETO W Pa3pbIBAIOIIEIO
€CTECTBEHHOTO 0TOOpa, aJUIONATP MIECKOTO M CUMIIATP MIECKOTO BUI000p a30BaHUS,
BIUSHUS  JBIDKYIIMX  CWJI  OSBOJIONMA  HAa  TEHO(MOHA  TOMYJISAIUH,
NP UCTIOCOOTIEHHOCTH OPTaHU3MOB K Cpefe OOWTaHUs, YepeaoBaHMs HATpaBICHUN
IBOJIIOINH, KPYTOBOPOTA BEIIECTB M MMOTOKA SHEPTHH B IKOCHUCTEMAX;

YMEHHE YCTaHABIMBATH B3aMMOCBSI3M MEKIY MpOIEcCaMu  3BOJIOINH,
JOBIKYIIUMH CUJIAMH aHTPOIOTeHe3a, KOMIOHEHTAMH PAa3JIMYHBIX SKOCUCTEM H
P UCMIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YyMEHHE  BBIABIATh  OTIMYMUTENbHBIE  MPHU3HAKKM  JKUBBIX  CHCTEM,
NP UCMIOCOOJIEHHOCTh, BUIOB K cpele oOuTaHus, aOMOTHUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM,  B3aUMOCBA3€il  OpraHM3MOB B  coOOIIecTBax,
AHTP OTIOTEHHBIX U3MEHEHHI B HKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOLIME APTYMEHTBI, OHOJOTHYECKY IO
TEPMHUHOJIOTHUIO M CHMBOJIMKY JJIS JI0KAa3aTelbCTBA POJACTBA OPTaHU3MOB Pa3HbIX
CHCTEMATHYECKUX TP YT, B3aUMOCBSI3H OPTAaHU3MOB U CpElbl OOUTaHUs, SIIUHCTBA
YEeNOBEYECKUX pac, HEOOXOIUMOCTH COXpPAHEHHWS MHOTO0Opasus BHUIOB W
HKOCHCTEM KaK yCJIOBHUS COCYIIECTBOBAHUS MPHPOJIBI U YETOBEUECTBA;

yMEHHE pelraTh OMOIOTUYECKAEe 3aa4H, BBISIBISATH TP MAUHHO -CJICAICTBEHHBIE
CBSI3M MEXKIY MCCIENYEMBbIMA OMOIOTHYECKHMH TIPOIIECCAMH U SBICHUSIMH, JETaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHWU TOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBITIOJHATh JIaOOpaTOpHBIE U TPaKTUYECKHe paboThl, COOIIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1abopaTopHBIM 000D Y I0BAaHUEM;

yMEHHE BBIIBUTAaTh THUIOTE3bl, NPOBEPITh HX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, (opMylnupys 1Leidb HUCCIEAOBAaHUSA, AHAJIU3UPOBATH IOJTYyUYCHHbIE
pe3yabTaThI U JI€1aTh BHIBOIBI;

YMEHHE Y4YacTBOBaTh B y4eOHO-MCCIEAOBATENbCKOM paldoTe Mo OHOJOTHH,
OKOJOTHH W MEIUIIMHE, MPOBOJAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, H
nyOJIIMYHO  MPEACTaBISITH  TOJIYUYEHHBIE  PE3yJbTaThl HA  YUYEHHYECKUX
KOH(ep CHITUSX;

yMEHHE OIICHMBATh THUIIOTE3bI U TEOPHUU O TP OUCXOXKICHUH JKU3HU, YeTIOBEKA
U YeJI0OBEYECKUX pac, 0 MPUYMHAX, MOCIEACTBUAX M CIOco0ax MpenoTBp alleHHs
r100anbHBIX U3MEHEHUN B Onochepe;

YMEHHE OCYILECTBISATh OCO3HAHHBIM BbIOOp Oyayuiell mpodeccroHanbHO U
JEeSITETFHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHH, TIP UP OJJ0TI0Tb30BAHHS, MEIUIINHEI,
OMOTEXHOJIOTUH, TICHXOJOTHH, BETEpHUHAPHH, CENBbCKOTO XO3SHCTBA, THIIEBON
NP OMBIIIJICHHOCTH, YTIIyOJNSTh TMO3HABATENbHBIN WHTEpEC, HAIMPAaBICHHBIA Ha
OCO3HAHHBI  BBIOOp  COOTBETCTBYIOIIEH  mpodeccun U OPOJOJHKEHUE



OnoJoruueckoro oOpa3oBaHUsl B OPTaHU3ALMAX CPEIHEro Npo(ecCHOHAIbHOTO U

BBICIIEr0 00pa30BaHMUs.

®opMmbI yueTa padoueii MporpaMMbl BOCIUTAHUS

No | HaumeHoBaHuEe TeMBbI Kon-Bo VYyer paboueil mporpaMmMbl BOCITUTAHUSA
n/ | /yaeOHOro MOmyss 4acoB
n | (pazmena)
10 KIIACC
1 buomnorus xak Hayka 1 @®opMmHupOBaHHA ~ MOHUMAHHA  CHEIH(PHKA
K OMONOTHHU KaK HAayKH, OCO3HAaHHS €€ PO B
UBBIC CUCTEMBI U HX
2 ¢ cucte 2 GopMHPOBaHMU  PAIMOHAIBHOTO  HAYYHOTO
U3y4yeHue
y MBIILICHUS, CO3/1aHUH LEJ0CTHOTO
3 Buomnorug xietku 2 npeacTaBICHUS 00 OKpYyJKallleM MUpPE KaK O
eJMHCTBE NPHUPO/Ibl, YEJIOBEKa U 00IIecTBa, B
4 Xumueckas OpraHusalis | MO3HAHMK HPHUPOIHBIX 3aKOHOMEPHOCTEH M
KICTKI penieHu Mpo6IeM COXPaHEHUs HPHUPOIHOTO
5 CrpoeHue u GyHKIHH 8 PaBHOBCCHL.
KJIETKU ®opMUpOBaHHE MO3HABATEIHLHBIX WHTEPECOB,
AKTUBHOCTH, 110003HaTEIHbHOCTH
OOMeH BeIIeCTB U M CAMOCTOSTEJIbHOCTH B ITO3HAHWH, HWHTEpeca
6 [IPEBPAILCHNE SHEPTHUH B 9 Y YBaKEHMS K HAYUHBIM 3HaHUSIM, HAyKE;
KJICTKE BOCMUTaHUE oOOyuaromerocss 0O0IaIaroIero
Hacnencreennas NepBOHATAIILHBIM
7 uHbOPMAIIS W 9 NpPEICTABICHUEM O PUPOAHBIX U COLMATBHBIX
peam3aImA eé B KIeTKe 00BeKTAX, MHOF006pa?>I:II/I OGLeKTo% Y SIBJICHUNA
OPHUPOJIBI, CBSI3U KUBOW U HEKUBOUW MPHUPOJIBL
8 | XusHeHHbI UK KI€TKH | 6 OHayKe, HAyyHOM 3HAHHUM; HMEIOILErO
NepBOHAYAIBHBIE  HABBIKM  HAOJIOCHUM,
Crpoenue u pyHKIUU
9 17 CHCTEMATU3ald W OCMBICICHUS OIIBITA
OpTaHU3MOB .
B €CTECTBEHHO-HAay4YHOU 001aCTH 3HAHUS.
10 Pa3zmHOXeHUE u pazBuTHe 8
OpTaHU3MOB
['eneTrka — HayKa o BocnuTtanne yOexIEHHOCTH B 3HAYUMOCTU
11 | HAcIeACTBEHHOCTH M 9 OMOJIOTUM JJIsI COBPEMEHHOM IMBUIIM3ALIMM:
U3MEHYUBOCTH obecrieyeHUs HOBOTO  YPOBHS  pa3BUTUA
OpTaHU3MOB MeIUIUHBI, co3/1aHue NEPCIEKTUBHBIX
OMOTEXHOJOTHUH.
3aKOHOMEPHOCTHU
12 10 Bocnuranus oOyyaromerocs MOHUMAOIIETo
HACJIE/ICTBEHHOCTH
IEHHOCTh MPHUPOJIBI, 3aBUCHUMOCTh JKHU3HH
13 3aKOHOMEPHOCTH 6 nronei OT IIPUPOJIBI, BIIUSTHUE JIIoIe
U3MEHYUBOCTHA Ha Iipupoay, OKpYKaromlyro cpeny;
TRk 3 MIPOSIBIISIOIIETO 11000Bb u 6epexHoe
CHCTHKA HeJI0BCKa OTHOLIEHHE K MPUPOJE, HENPUITUE IECHUCTBHIA
15 | Celnexuus OpraHu3MOB 4 NPHUHOCSIINX BPeJ IPUPOJIE, 0COOCHHO KHBBIM




CyIlleCcTBaM; BBIPQKAIOIIIETO TOTOBHOCTB
16 Buorexnoorus u 4 B CBOCH  JEATCNILHOCTH  MPUICPKUBATHCS
CHUHTCTHUUYCCKAs 61/IOJIOI‘I/I$I SKOJIOTHUYCCKUX HOpM.
11 KJIACC
3aposkIeHUE U Pa3BUTHE Bocrutanne yOexIEHHOCTH B 3HAYUMOCTH
1 ABOJTIOIMOHHBIX 4 OMOJIOTHH TSI COBPEMEHHON ITMBUIIM3ALIHM:
npeCTaBICHUN B obecrieyeHUs] HOBOTO  YPOBHS  pa3BHUTUS
OMOJIOTHH M€ IUIMHBL, cO3/1aHHE MEPCIIEKTUBHBIX
N OMOTEXHOJIOTHIA, CIIOCOOHBIX pemiats
2 MHuKposBOMIOIA 1 €8 21 pecypcHbIE TPOOIEMbI pa3BUTHS YETIOBEYECTBRA,
pe3yabTaThl .
Moucka TMyTed BBIXOJAa U3 TI00AJBHBIX
3 [IpoucxoxaeHue u 15 SKOJIOTHYECKHUX npo6g§h4 u oOecredyeHus
pa3BuUTHE KXU3HU HA 3eMmiie nepexoaa K YCTOUYNBOMY Pa3BUTHIO,
panMoHaIbHOMY HCIOJb30BAaHUIO MPUPOTHBIX
4 IIpoucxosxnenue yeobexa 11 pecypcoB 1 GOPMHUPOBAHUIO HOBBIX CTAH/APTOB
— aHTPOIIOTEHE3 SKU3HIL
DKOJIOTHS — HAYKa O Bocrnutanus  oOyuaromerocs MOHMMAIOLLICTO
B3aMMOOTHOIIEHISX [IEHHOCTh MPUPO/IbI, 3aBUCUMOCTb KU3HH JTFOJICH
. OpraHU3MOB U . OT MPUPOJIBI, BIUSHUE JIIOJCH Ha IPUPOY,
HA10PTaHU3MEHHbIX OKPYIKAIOIIYIO CPEy; MPOSBISIONIETO JHOOOBH
CHCTEM ¢ OKpy’Katomeii 1 OepeKHOe OTHOIICHHE K MPUPOJIC, HeMPHSITHC
cpenoii JIEUCTBUHN, MPUHOCSIMX BPE IPUPOJIE, 0COOSHHO
KUBBIM CYIIECTBaM; BBIPAKAIOIIEro TOTOBHOCTH
6 Opranusmsl U cpefa 9 B CBOEH EeATEILHOCTH pUAEPKUBATHC
obunTaHus HKOJIOTUYECKHUX HOPM.
. ")KOJIOTHS BULOB 1 9 dopMupoOBaHUE HaBBIKOB HAOJTI01CHNI,
roy s cUCTeMaTH3alUU M OCMBICITCHHSA OITBITA
B €CTECTBEHHO-HAYYHOU 00J1aCTH 3HAHUS.
8 DKOJIOTHS COOOIIECTB. 12
DKOJIOTMYEeCKHUE CUCTEMBI
9 buocdepa — rmobanbHas 8
SKOCHCTEMA
10 YenoBek v OKpy>Karomas 8

cpena




TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumMmeHoBaHMe KosaunuyecTBO 4acoB
Ne JuaeKkTpoHHbIe (UG poBLIe) 00pa3oBaTeIbHbIE
pa3/aesioB U TeM Koutposbnbie | IlpakTudeckue
n/n Bcero pecypchl
MporpaMmmsbl padoThbI padoThI
1 buonorus xak Hayka 1 https://resh.edu.ru/subject/lesson/3827/start/118940/
5 JKuBbIe cUCTEMBI U X 5 https://resh.edu.ru/subject/lesson/5397/start/283870/
U3y4YCHUE
3 Buonorus xinetku 2 0.5 https://resh.edu.ru/subject/lesson/5383/start/
4 Xumuyeckas 10 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
OpraHu3aIys KIeTKH
5 Crpoenue u GyHKINU 8 5 https://resh.edu.ru/subject/lesson/3847/start/
KJIIETKHA
OOMeH BeIecTs U https://resh.edu.ru/subject/lesson/3917/start/46777/
6 MpeBpalleHue YHEPTUU 9 1
B KJIIETKE
HacnenctBeHHas https://resh.edu.ru/subject/lesson/5352/start/295780/
7 HHpOPMALHS 1 9 05 https://resh.edu.ru/subject/lesson/3939/start/105165/
peanu3anus e€ B KIETKE
8 JKn3HeHHBI TUKIT 6 1 https://resh.edu.ru/subject/lesson/3927/start/105895/
KIIETKH
9 Crpoenue u GpyHKIUU 17 15 https://vandex.ru/video/preview/7053582260428770306
OpraHU3MOB '
10 Pasmuoxeunne u 8 15 https://vandex.ru/video/preview/7053582260428770306
pasBUTHE OPraHU3MOB '



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5383/start/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3847/start/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://yandex.ru/video/preview/7053582260428770306
https://yandex.ru/video/preview/7053582260428770306

['enetuka — Hayka o https://resh.edu.ru/subject/lesson/3653/start/47180/
11 HACJICACTBCHHOCTH 1 5 05
U3MEHYHUBOCTH
OpTaHU3MOB
12 3aKOHOMEPHOCTHU 10 1 https://resh.edu.ru/subject/lesson/5386/start/301065/
HACJICICTBEHHOCTH
13 3aKOHOMEPHOCTHU 6 1 https://resh.edu.ru/subject/lesson/4725/start/
U3MEHYHBOCTH
14 I'eHeTnka yenoBeka 0.5 https://resh.edu.ru/subject/lesson/3861/start/295751/
15 Cenexiust OpraHu3MOB 1 https://yandex.ru/video/preview/13977280747194661851
BuorexHonorusa u https://resh.edu.ru/subject/lesson/4755/start/
16 CHUHTeTHUCCKAS 5 https://yandex.ru/video/preview/6537837395925596545
Oonoorus
OBIIEE KOJIMYECTBO 102 0 13
YACOB I10 ITPOT'PAMME
11 KJIACC
Ne HaumeHoBaHue KouaunuyecTBO yacos
JaexkTpoHHble (LM poBbIe) 00pa3oBaTeIbHbIE
n/ | pasjiesoBH TeM Kontposbubie | IlpakTHyeckue
Bcero pecypchl
1| MporpaMmMsbl padoThbI padoTbI
3apoxKaeHNE U https://resh.edu.ru/subject/lesson/5393/start/131997/
pa3BHUTHE
1 SBOJTIOIIMOHHBIX 4
MPEACTABICHUM B
OnooTHH
5 MuKpO3BOIOIHS U €€ 91 ) https://resh.edu.ru/subject/lesson/5391/start/
pe3ynbTaThl https://resh.edu.ru/subject/lesson/5395/start/107347/



https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://yandex.ru/video/preview/13977280747194661851
https://resh.edu.ru/subject/lesson/4755/start/
https://yandex.ru/video/preview/6537837395925596545
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5391/start/
https://resh.edu.ru/subject/lesson/5395/start/107347/

IIpoucxoxaenue u
pa3BUTHE KU3HU HA
3emie

15

1.5

https://resh.edu.ru/subject/lesson/3874/start/301094/

[Ipoucxoxnenue
qeJ0BeKa —
AHTPOIIOTEHE3

11

https://resh.edu.ru/subject/lesson/3906/start/283994/
https://resh.edu.ru/subject/lesson/4951/start/

DKOJIOTUS — HayKa O
B3aUMOOTHOIIEHUSIX
OPTraHU3MOB U
HaJIOPTaHU3MEHHBIX
CHUCTEM C OKpY KaIOIIeH
cpenon

0.5

https://resh.edu.ru/subject/lesson/5392/start/8378/

Opranusmsl u cpena
obuTaHus

1.5

https://resh.edu.ru/subject/lesson/5501/start/119075/

DKOJIOTHS BUIOB U
MOy JISIUN

05

https://vandex.ru/video/preview/12756947343780210379

https://yandex.ru/video/preview/18117391638223658512

DKOJIOTHS COOOIIECTB.
DKOJIOTAYECKUE
CUCTEMBI

12

0.5

https://resh.edu.ru/subject/lesson/4953/start/105422/

buocdepa —
riio0anbpHas
3KOCUCTEMA

https://resh.edu.ru/subject/lesson/5394/start/119104/

10

YenoBek u
OKpy>Karomas cpeaa

https://resh.edu.ru/subject/lesson/3896/start/17493/

OBIIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

102

7.5



https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3906/start/283994/
https://resh.edu.ru/subject/lesson/4951/start/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://yandex.ru/video/preview/12756947343780210379
https://yandex.ru/video/preview/18117391638223658512
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/3896/start/17493/
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