MUHUCTEPCTBO MPOCBEIEHUS POCCUMCKOM ®EJEPAIIUU

MuHnucrepcTBo oopazoBanuss OpeHOyprekoi odJjiacTu

anaB.HeHMe Oﬁpa3OBaHHH MYHUITUITIAJIBLHOTI'O Oﬁpa3OBaHI/Iﬂ ropoa

HoBoTpouux

MOAY "COLI No 6 r. HoBorpouuxka"

PACCMOTPEHO

PYKOBOJIUTEIH
IIKOJIBHOT'O
METOAMYECKOTO
00bEIMHEHUS yUUTENEN
€CTECTBEHHOHAYYHOT O
UKJIa

Kocmenrok T.U.

[Tpotokomn Nel ot «28»
asrycra 2023 r.

COI'JTACOBAHO YTBEPXJIEHO
3amectutenb qupekropa  Jdupexktop MOAY
o y4ebHou padote "COLI Ne6 .
Hosorpounxka"
[Terposa E.B.
[Tpuxaz Nel72 ot «29» Marsaii H.H.
aprycra 2023 1. [Tpuxaz Nel72 ot «29»
aprycrta 2023 .
PABOYASA ITPOT'PAMMA

(Unentuduxarop 3073869)

yueOHoro npeamera «buosiorus. Yriiy0JeHHbIH yPOBEHb)

st ooyyvaromuxcst 10 =11 kiaccos

ropox Hosorpounxk 2023r.



HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOGHOMY mpeamety "buonorus" (mamee - Ouonorusi) Ha
YpOBHE cpeaHero obmiero obpazoBanus pa3zpaboraHa Ha ocHoBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepannny,
®I'OC COO, Konuenuuu npenojaBaHus y4deOHoro mnpeamera «buonorus» wu
OCHOBHBIX TIOJIOKEHHH (eiepaabHOoi pabouel mporpaMMbl BOCTIMTAHHMSI.

VYuebnbiit npeamer «buonorus» yriayonénnoro ypoBHsS uzydeHus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB IpeaMeTHou obsactu «EcTecTBeHHO-
HayuHble npeameTb». CormacHo mnonoxenusmM PI'OC COO npoduibHbIE
y4eOHbIE TPEIMETHI, U3ydaeMble Ha yriayOJIEHHOM YPOBHE, SBJISIOTCS CIIOCOOOM
muddepennnann  oOydeHUsT Ha YpOBHE CpeaHEro ooOimiero oOpa3oBaHUsA U
MPU3BaHbl O0ECIEUYUTh MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIUM, CpPEeIHUM
0o01muM, cpeHUM MPodeCCHOHANIBHBIM U BBICHIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 DJTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C NpodopueHTanued 00yyaroluXcsi U CTUMYJIUPOBAHUEM
MHTEpECa K KOHKPETHOM OO0JIACTH HAyYHOI'O 3HAHWS, CBA3aHHOIO C OHMOJIOTHEH,
MEIULMHOM, SKOJIOTUEH, ICUXO0JIOTHEN, CHOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHOoMy mnpeaMery "buonorus" naér mpeacTaBieHHE O
Henu M 3ajadax Hu3ydeHus yuyeOHoro mnpeamera «buosorus» Ha yriyOn€HHOM
YPOBHE, onpeneseT o0s3aTeabHoe (MHBapUaHTHOE) IPEAMETHOE COICPKAHUE, €T
CTPYKTYpUpOBaHUE MO pasjieJaM U TeMaM, paclpelielieHHe IO KiaccaMm,
PEKOMEHyeT TMOCIe0BaTeIbHOCTh M3yUEHUS Y4YeOHOro marepuana ¢ y4EToM
MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, JIOTMKUA Y4eOHOTo mpolecca,
BO3pPacCTHBIX OCOOEHHOCTeHl oOywaromuxcsi. B mporpamme mno Ouonoruu
peanu3oBaH TPUHIMI TMPEEMCTBEHHOCTH C HW3yYeHHWEM OHOJOTMHM Ha YPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Orjarogaps 4eMy MNpOCMaTpUBAETCS
HAlpaBJI€HHOCTh HA MOCJIEAYIOIIee pa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OpUEHTHPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIIICHUS, TMPEACTaBICHU O 370pOBOM o00pasze >KHW3HHU, Ha
BOCIUTaHUE OEpeXHOr0 OTHOILIECHHS K OKpYXKaroled NpupoaHou cpene. B
nporpaMme no OMOJOTMH TaKKe IMOKa3aHbl BO3MOKHOCTH YYEOHOro mpeaMmera
«buonorusty B peamuzanmu  TpeboBaHuii PIOC COO K MUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W NPEAMETHBIM pe3yJibTaTaM OOy4YeHUS U B
GbopMHpPOBAaHUHM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JIESITEIbHOCTH
00yJaroImMXCsl MO0 OCBOCHUIO COJIEpKaHUsI OHOJOTMYECKOro o0pa3oBaHUsI Ha
YPOBHE CPEAHET0 00111er0o 00pa3oBaHUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro oOIero oopa3zoBaHuUs
3aBepmiaer Ouoyioruueckoe oOpa3oBaHHWE B IIIKOJE W OPUEHTHPOBAH Ha



pacuiupeHue U yriayOjieHHe 3HaHWi 0oOydarolmuxcs O >KMBOM MPUPOJE, OCHOBAaX
MOJICKYJIIPHOW W KJIETOYHOW OWMONOTHH, SMOPHOJIOTUM W OHWOJOTUU Pa3BUTHS,
TeHETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJFOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buosorus» Ha yriyOJI€HHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYYAIOIIMXCS K MOCIEAYIOUIEMY IOJIYYEHUIO
Onojornyeckoro  oOpa3oBaHMS B By3aX W OpraHW3alUsX  CPEIHETO
npodeccronansHOro 00pa3zoBanusa. OCHOBY €ro CoAepk aHUsl COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHbIX NpPU  H3YYEHUU  OOyYaAIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3[eiIoB OMOJIOIMH HAa YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUA TONY4YarOT pa3BuTHE. Tak,
pactiMpeHbl U YriayOsieHbl OMOJOTMYECKHE 3HAHUA O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME 4YeJIOBeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JOTIOJTHUTENBHO BKJIFOYEHBI OMOJIOTMYECKUE CBEACHUS IPUKIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIIOIb30BaTh KaK OPHEHTHPBI IS MOCIEIYIOLErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpanusi OMOJOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJYYEHHBIMU OOYYAIOMIMMHCS MPU H3YUYEHUU
($u3HKM, XUMHH, reorpauu 1 MaTEMATUKH.

CrtpykTypa mporpamMmbl o ydyeOHOMy mpenmery "buonorus" orpaxkaer
CHUCTEMHO-YPOBHEBBI ¥ 3BOJIIOIMOHHBIA TMOAXOAbl K M3YyYEHHIO OHOJIOTHHU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3aliy, IBOJIIOIMN OPraHUYECKOr0 MHpa Ha 3eMJle,
COXpaHEHHs OHoJormueckoro paszHooOpasus miaHetsl. Tak, B 10 kmacce
U3YyYaloTCSd OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OMOJOTHH, IMOPUOJIIOTHU U
OMOJIOTUN DPA3BUTHSI, TEHETUKU W CEJIEKUUU, OMOTEXHOJOTMH U CUHTETUYECKON
OMOJIOTMH, AKTyaJIU3UPYIOTCS 3HAaHMS OO0ydarIIuXcs MO OOTaHUKE, 300J0THUH,
aHatomMuu, (usmonoruu uyenoBeka. B 11 kiacce wu3ydaroTcsi 3BOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYyeOusii npeamer  «buonorus» mpuszBaH  00ecleUUTh  OCBOEHHUE
oOyyJaromumMucs: OMOJOTMYECKUX TEOPUN U 3aKOHOB, UJAEH, MTPUHIMUIIOB U MPABUII,
JIe)KAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHHUH, MHOTO00pa3MM M OCOOCHHOCTSIX KIIETKH, OpTraHu3Ma, MOMyJIsIUH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTUXKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUY, IPUKIIAJHBIX ACMEKTaX OMOJIOrMYECKUX 3HaHWM. J{is
pa3BUTHSA M TOJJEPKAHUS HHTepeca oOydarolmuxcs K OWONOrMM Hapsay co
3HAYUTETBHBIM 00BEMOM TEOPETUUYECKOr0 MaTepHalia B COJEPKAHUH MPOrPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUE CTAHOBJIEHHUS U Pa3BUTHUSA
TOM WIM HMHOW 00JIacTh OWOJIOTMM, BKJIAJOM OTE€YECTBEHHBIX M 3apyOeikHBIX
y4€HBIX B PEILICHUE BAXKHEUIITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



[enp n3yueHus yuyeOHoro npeamera «bruonorus» Ha yriryOJI€HHOM YpOBHE —
OBJIaJIcHUE  OOYy4YaloOIIMMUCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAIbHOU
OpraHM3alMi JKHUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTeHUuEe YMEHUH
UCIIOJIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUM MHTEpPEca K OMpeAesiEHHON 00sacTu
npo(eCcCUOHANBHON JI€ATENIbHOCTH, CBSI3aHHOM C OMOJIOTHE, WM K BBIOODPY
y4eOHOTO 3aBEICHUS JJIs1 TPOJIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

JlocTmkeHne 1enu u3ydeHus yueOHoro mnpeamera «buonorus» Ha
yIriyOJE€HHOM YpOBHE 00€CTIEUMBAETCS PEHICHUEM CIIEIYIOIIUX 3aa4:

OCBOEHHE 00YYaIOIIMMUCA CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBUJIaX, COCTABIISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHUHU, MHOT000pa3vu M OCOOCHHOCTSIX OMOJOTHMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MMOMYJISLUS, BUJ, OMOreoLeH03, Onocdepa); O BbIIAIOIINXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIIEI0OBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHHE OO0YyYaroluMxcs C METOAAMM IO3HAHUS JKUBOM TNPUPOIbL:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTMYECKUX HayK (MOJIEKYJSIpHOU U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJIOTMM pa3BUTHUS, TEHETHKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHHTETUYECKOW OHOJIOrMH, TaJCOHTOJIOTHH,
DKOJIOTUH);  METOJJaMH  CaMOCTOSITEJIBHOIO  IPOBEJIEHUS  OMOJOTHYECKHX
uccieoBaHuil B JlabopaTtopur W B mOpupojse (HaOmroJeHue, HW3MEpeHue,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJIcHUE OOYyYalOIIMMUCA YMEHHUSMHU: CaMOCTOSITEIbHO  HAaXOJUTh,
aHAJIM3UPOBATh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAILMIO; I0JIb30BAThCS
OMOJIOTUYECKONM TEPMUHOJIOTMENH M CUMBOJIMKOM; YCTAaHaBIIMBAaTh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAIbHO-)KOHOMUYECKUMU M  HKOJIOTHYECKUMU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTH I10
OTHOIIEHUIO K OKpY’XKAaloUlell NpUpOJHON cpele, COOCTBEHHOMY 310pPOBBIO U
3I0POBbIO  OKPYXKAIOIIMX JIIOAEH; OOOCHOBBIBATH M COONIOAATH  MEPBI
npoprIakKTUKN MH(EKIIMOHHBIX 3a00J€BaHM, IpaBUia MOBEAEHUS B NMPHUPOJAE U
obecrieueHrs 6€30MaCHOCTH COOCTBEHHOW KMU3HENEATEIHHOCTH B UPE3BBIYANHBIX
CUTyallUsiX MPUPOJHOIO U TEXHOIEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HayYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y OOYYAIOMIMXCA WHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTMH, pEHIAEMBIMU €10 MpoOJieMaMu, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCJIeI0BAHMS, MPOBEICHHUSI AKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHMM, pEeIIeHHs] OMOJIOrMYECKUX 3a7a4, MOACIUPOBAHUS OMOJOTHYECKHUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE Y 00YyYarOIMXCs [IEHHOCTHOI'O OTHOLUEHUS K KUBOM IMPHUPOJE B
IIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (JOPMUPOBAHUE IKOJIOTUUECKOH,
IFeHEeTHYECKOW TPaMOTHOCTH, OOIIeH KyJIbTypbl TMOBEJACHUS B MPHUPOJIE;
WHTETpaIlii €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre  OOy4YarIIMMHCS  KOMIETEHTHOCTH B  pPalMOHAJIbHOM
MPUPOOIOIL30BaHUN (COOMIO/IGHNE TpaBUJI TOBEICHUS B TPHUPOJIE, OXPaHbI
BUJIOB, DKOCUCTEM, OUOC(hEephl), COXpaHEHUH COOCTBEHHOTO 37I0POBbS U 310POBBS
OKpyXaromux Jojaer (cobmoaeHus Mep TpoPUIAKTHUKA — 3a00JI€BaHUM,
oOecrieueHrne 0OE30MaCHOCTH JKU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTyalHsX
OPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  UCIOJIb30BaHUs
OMOJIOTUYECKUX 3HAHUIM U YMEHUHN B TOBCEHEBHOM KU3HU;

CO3JJaHUE  YCIIOBUW I  OCO3HAaHHOrO  BbIOOpa  OOydYarOMIMMHCS
VHINBUTy aJIbHOU oOpazoBaTeabHON TPAaeKTOPHH, crocoOCTBYOIIEH
HOCTEAYIOEMY NPOPECCHOHATBPHOMY CaMOOMNPEIEICHUI0, B COOTBETCTBUU C
WHMBUY AIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMH PErHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4Y€HHE OUMOJIOTMU Ha YriayOJIeHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctarisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 yaca (3 yaca B HEJENIO).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS OMOJIOTHH
OCYILIECTBISIETCA C YYETOM cHeuu(UKU €ro CoJAep KaHWs W HaNpaBIE€HHOCTH Ha
OPOJOJDKEHHE OHMOJOrMYeckoro oOpa3oBaHMs B OpraHu3alUsiX CpEeIHEro
po(heCCHOHATIFHOTO U BBICIIET0 00pa30BaHUsl.

OO6s13aTeBbHBIM YCIOBUEM MPU 00YUYEHUU OMOJIOTUM HA YTIIYOJIEHHOM YPOBHE
SBIIIETCS MPOBEJIEHUE JA0OPAaTOPHBIX M MpakTHUeckux padoT. Taxxe yuactue
o0yyJarouuxcsi B BBINOJHEHUU MPOEKTHBIX M YYEOHO-UCCIIEN0BATEIBCKUX PadoT,
TEMAaTHUKa KOTOPBIX OINPENENsAETCS y4YWTElIeM Ha OCHOBE HMEIOLIUXCS
MaTepHATbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBU.



COIAEPKAHUE OBYUEHUA
10 KVIACC

Conep:xaHue mporpaMMbl, BBIIECIIEHHOE KYpPCUBOM, HE BXOAUT B IMPOBEPKY
rocyapcTBeHHo# utorooi arrecrauu (I'MA).

Tema 1. buoJiorusi Kak HayKa

CoBpemeHnHas OMOJIOTHS — KOMIUIEKCHasi Hayka. KpaTkast uCTOpusi pa3BUTHSI
Ouonoruu.  buonormdyeckue  HAyKM M HM3y4yaeMble  HMH  MPOOJIEMBI.
OyHIaMEHTalbHbIC, NPUKIAJHBIE W TOUCKOBBIE HAY4YHbIE HCCJIEIOBAHUS B
OHMOJIOTUH.

3HadeHune O6Wonoruu B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYUYHOUN
kaptuHbl mupa. IIpodeccun, cBszanHbie ¢ Ouosiorueld. 3HaueHHe OHOJOTHUU B
IIPAKTUYECKOM JIESITENBbHOCTH YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE TPUPOBL.

JdemoHncTpanuun

[Toptpetsl: Apuctorensb, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. /lapBus,
VY. I'apseii, I'. Mennens, B. U. Bepnanckuii, 1. I1. I1aBnos, . 1. Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsi3p OMONIOTMH C JIpYyruMu Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Y4YeHHUE

JKuBble cuUCTEMBI Kak MpeaMeT u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JIUCKPETHOCTh W ILEIOCTHOCTb,
CIOKHOCTh W YIOPSAOYEHHOCTh CTPYKTYPhl, OTKPBITOCTh, CaMOOpPTaHHU3aLUs,
CaMOBOCIIPOU3BEICHUE, Pa3IPaKUMOCTh, U3BMEHUUBOCTh, POCT U PAa3BUTHE.

YpOBHM OpraHu3alnd KUBBIX CHUCTEM: MOJEKYJISPHbBIA, KJIETOYHBIMH,
TKAQHEBBIN, OpPraHU3MEHHBIMN, MOMYJISIIIKOHHO-BUIOBOM, AKOCHUCTEMHBIN
(OuoreonieHoTHUeckuit), Ouochepusrit. Ilporecchl, MPOUCXONAIIME B KUBBIX
cucremax. OCHOBHbIE TpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIecTBOBaHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3alvH.

N3yuyenue xuBbIX cucteM. MeTonsl Omonmornueckoir Hayku. HaOmiomenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3alus, Metaananus. [lousarue o 3aBUCUMON 1
He3aBUCMMOM IniepeMeHHOU. IlnaHumpoBanue »skcnepuMmenta. IlocraHoBka u
nposepka rumnote3. HyneBas runoresa. [loHsiTue BIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Oumonormueckux gaHHBIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3yabraroB. [IpUunMHBI UCKaXEHUS PE3YyJbTATOB »JKcnepuMeHTta. [loHsATHe
CTaTUCTUYECKOTO TECTA.

JdemoncTpanun



Tabmupl u cxeMbl: «OCHOBHBIE TPU3HAKUA JKU3HW», «buonorunueckue
cuctembl», «CBoiiCTBa KHUBOW MaTepun», «YPOBHHU OpraHU3alUU KUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJoBeueckoro opranusmay, «buoreonenos», «buocdepar, «Metoab
W3YUYCHHUsI )KUBOM ITPUPOJIBI».

O6opynoBanue:  mabopatopHoe  oOOpyJIOBaHME  JUII  IPOBEICHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHue pPa3aUYHBIX METOJAOB IIPH
V3YUYEHHH )KUBBIX CHCTEM.

Tema 3. buoJiorust KJIeTKH

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS eauHUIA >kuBoro. Vcropus
OoTKpbITUA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOYHOM
TEOPHH.

Meroabpl  MOJIEKYJISAPHOM M KJIETOYHOM  OWOJOTHMU:  MHUKPOCKOIUSA,
xpoMmarorpadusi, 3mekTpodopes, METo MEUYEHBIX aTOMOB, AU(depeHIuanbHOEe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @urkcuposanHvlx
Ka1emox. DIEeKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JdemoHncTpanuu

[Toptpetst: P. I'yk, A. Jlesenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MHKPOCKOIM, «JIEKTPOHHBI MHUKPOCKOID,
«HMcTopust pa3BUTHS METONOB MUKPOCKOTIUIY.

OOopynoBaHue: CBETOBOW MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OaKTepUaTbHBIX KIETOK.

IIpakTuyeckass padora «l3ydueHue METOJOB KJIETOYHOM OHOJOTUH
(xpomartorpadus, 3iekTpodope3, audpdepeHnuanpLHoe 1eHTPUGYTrUpOoOBaHUE,
[TLP)».

Tema 4. XumMuueckasi OpraHu3anus KIeTKU

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MHUKpPO- U YJIbTPAMUKPOAIJIEMEHTHI.
Bona m e€ posb Kak pacTBOPUTENS, pearcHra, yd4acTue B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanabHble BEUIECTBA KJIETKU, MX OHMOJOrHYecKas
pouib. POJIb KATHOHOB M AaHMOHOB B KJIETKE.

Opranuueckue BeLIECTBAa KIETKU. buosormyeckne mnonumepsl. benkw.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpYKTyphl O€KOBOM MoseKy:bl. [lepBuuHas
CTpyKTypa Oeika, NEenTHAHAs CBsI3b. BTopuuyHasg, TpeTWyHas, 4YeTBEpTUYHAS
cTtpyktypel. Jlenaryparmusi. CpoiictBa OenkoB. Kraccudukaruss  OenkoB.
buonornueckue GpyHkunu 6enkoB. Ilpuonsi.



VYrneBonbl. MoHOCaxapubl, TUCaxXapyabl, OJIMTOCAXAPUABI U MOTHCAXAPUIBIL.
OOmuit  1iaH cTpoeHus U (U3UKO-XMMHYECKHE CBOMCTBA  yIJIEBOJIOB.
buonoruyeckue GyHKIMH YTII€BOIOB.

Jlunuasl. 'mapodunsHo-ruapodoOHBIe cBOMcTBA. Kilaccudukanus nunuuos.
Tpurnuuepunbl, Qocpoaunuasl, BOCKH, cTepounbl. buosornueckue QyHKIUN
aunaoB. O01Ie CBOMCTBA OMOIOTHYECKUX MEMOpaH — TEKY4IEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJYTIPOHULIAEMOCTb.

Hyxnennosele kucnotel. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hykneorunpl. [Ipunnun kommementapuoctu. [lpaBuno UYapradda. Crpykrypa
JIHK — nBoiinas cnupanb. MectonaxoxaeHue u ouonorndeckue Gpynknum JIHK.
Bunel PHK. ®ynkuuu PHK B kieTke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B mosekysie ATO.
buonornueckue pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUNKH, UX (PYHKIUU B
kinetke. Jlpyeue wuyxneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomMuKu, nPomeoMuKHu.

CtpykrypHas Ouosorus: OMOXUMHYECKUE U OMO(DU3NYECKUE UCCIIEIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyn. Mooeruposanue
CcmpyKmypol U QYHKYull OUOMONEKYN U UX Komniekcos. Komnviomepnolii ousauin u
oOpeanuyeckull CuHme3 OUOMONEKYI U UX HENPUPOOHBIX AHAT0208.

JdemoHncTpanuu

[Toptpersr: JI. [Tomunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacripeneneHue XHUMHUYECKHX JJIEMEHTOB B HEKHUBOMU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmuupl u cxemsl: «llepuognueckas Tabnua XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MoJeKyssl BoJb», «BemecrBa B coctaBe opranusMoBy», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIeKyJ b, «CTpoeHHE MOJIEKYI
yraeBofoBy, «CTpoeHre MOJeKyd JUNUI0B», «HyKIenHOBbIE KHUCIOTHIY,
«Ctpoenue Monekyasl ATDy.

O6opynoBaHue: XUMUYECKas TOCYAa U 000PYI0BaHHUE.

JlabopaTtopnas padora «O0HapyxkeHHEe OETKOB C TOMOIIBIO KaYeCTBEHHBIX
peakuum».

JlaGoparopnass  paGora  «lccnemoBaHue — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTtpoenne u PyHKIUN KJIETKH

Tunel KIETOK: »yKapuOTHYeCKass W mpokapuotudeckas. CTpyKTypHO-
(yHKUIHOHAIbHBIE 00pa30BaHUs KIETKH.



CtpoeHue npokapuoTuIecKkoil kineTku. Knerounast creHka OakTepuil U apxei.
OcoOeHHOCTH CTpPOCHHsI TEeTepOoTpoHONW U aBTOTPOPHON MTPOKAPUOTUIECKUX
KJIETOK. MecTo 1 poJib MPOKapuoT B OMOIIEHO3aX.

Crpoenue u (yHKUIMOHUPOBAHHE AYKapUOTUYECKOU KJIETKH.
[Inazmatnueckass wmemOpana (mazmanemma). CTpykTypa IIa3MaTHUYECKOU
MeMOpaHbl. TpaHCHIOPT BELIECTB yepe3 IIa3MaTHUECKyl0 MEMOpaHy: MacCUBHBIN
(muddy3us, obnmeryénnas auddysus), aKTUBHBIM (MEPBUYHBIM W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabota HaTpuii-
KaJIMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (aromuTo3. Dk3ouuto3. Kiuerounas
crenka. CTpykTypa u QyHKIIMN KJIETOYHON CTEHKH PACTEHHM, TpHOOB.

[Muromnasma. [{uto3onb. Lurockener. [IBuxenue nuroruiazmbl. OpraHou bl
kieTkd. OnHoMeMOpaHHbIE OpraHoubl KIETKH: HHAOIJIAa3MaTHYecKas CeTh
(OIIC), anmapart I'onbaxku, JTU30COMBI, UX CTpOE€HHE M (PyHKIMH. B3auMocBsa3b
O0JIHOMEMOpaHHBIX OpPraHOMAOB KJIeTKH. CTpOeHHE TpaHyJSIPHOTO PETUKYJIyMa.
Mexanusm nanpaenenus denxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbI)  SHIOIUIaA3MaTUYECKUN
petukyinyM. CekpetopHas QpyHkuus anmnapata ['onsmxu. Moouguxkayus denxos 6
annapame [ onvoocu. Copmuposka bOenxkos 6 annapame Ionvoxcu. TpaHcrnopt
BEIIECTB B KiIeTKe. Bakyonu pactutenbHbIx KieTok. Kietounsrit cok. Typrop.

[ToiyaBTOHOMHBIE ~ OpPraHOWJbI  KIJIETKH:  MHUTOXOHJIPUHM,  IUJIACTHBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApUN | TuiacTuia. llepBudnsbie,
BTOPUYHBIE U  CJOXHBIE  IUIACTUAB  (DOTOCUHTE3UPYIOUIUX  DYKApHOT.
XJIOpOIIacThl, XPOMOIUIACTBI, JIEMKOMIACTHI BBICIIMX PACTECHUM.

HememOpanHubie opranousl kieTku CTpoeHrne U (QyHKIUA HeMeMOpaHHBIX
OpraHouI0B KJIETKH. Pubocomsl. IIpomescymounvie Qunramenmol.
MukpodunameHTsl. Axkmunogvle Muxkpogunamenmol. MBpbIIEUHbIE  KIIETKU.
AKxmunosvie KOMHOHEHmMbl HeMbluleyHblx Kiemok. MukpoTpyObouku. Knertounbii
ueHtp. CTpoeHMe U JBUKEHUE JKICYTHKOB U peCHHUYEK. MHKpOTpyOOUKH
muToriasmel. Llentpuons. benku, accoyuuposannvle ¢ MuxpoguiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6onouka sigpa, XpOMAaTHH, KapUOIUIa3Ma, SAPBIINIKH, UX CTPOEHUE U
¢ynkuuu. SnepHslii OenkoBbld MaTpuKkc. IIpocTpaHCTBEHHOE pacHoIOKEHUE
XpoMocoM B uHTep(ha3sHOM siape. Idyxpomamun u 2cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHol 0060a0uKu 6 mumose. AHoephbiil
MPaucnopm.

Knerounsle BkatoueHus1. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE 3YKApUOTHYECKOW KieTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpOe€HHME  pacTUTENbHOM  KiIeTkn», «CtpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHre NPOKAPUOTUIECKON KIETKN.

O06opynoBaHKe: CBETOBOM MHUKPOCKON, MHUKPONPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPEapaThl 0aKTepUaTbHBIX KIETOK.

JlabopaTtopnass paGora «M3ydyeHne CTpOEHHsS KIETOK Pa3IMYHbIX
OpraHUu3MOB).

IIpakTnuyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOpPaHBI.

JlaGoparopuas padora «lccienoBaHue IIa3MoJiM3a U JIETUIA3MOJIN3a B
PACTUTENIBHBIX KIIETKAX).

IIpakTuyeckass  paGora  «/3yueHue  JBMKEHHUS  LUTOIUIa3Mbl B
PaCTUTENIbHBIX KIETKAX».

Tema 6. O0OMeH BellecTB M NpeBpallleHNe JHEPTUH B KJIETKe

AccUMMITALINS U TUCCUMMISIIIUS — JIB€ CTOPOHBI MeTabonu3ma. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(HBIM W rerepoTpodHBIM. YyacThe KuUCIOpoja B OOMEHHBIX
npoueccax. OHepreTuueckoe ooOecrnieueHue KieTku: mnpeBpamienie AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakluuid KIECTOYHOTO
MeTabonu3ma. DepMEeHThI, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUA.
Kodepmentsl. OTinuust pepMeHTOB OT HEOPraHUYECKUX KaTaiu3aTopoB. bemku-
aKTUBATOPbl M OEJIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTAaTUBHBIX
peaKIuii OT pa3IMYHbBIX (PAKTOPOB.

[lepBUuYHBIA CHUHTE3 OPraHUYECKUX BELIECTB B KieTke. DOTOCUHTES.
AHOKCcuceHHbIll U OKcueeHHblll omocunmes y obaxmepui. Ceemocoouparoujue
nUCMEeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Pomb XJI0poIiacToB B MpoLecce
dbortocunTe3a. CBeroBas u TeMHOBas (a3bl. Pomoovixanue, Cs, Cy. u CAM-munol
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusgHue pa3inudHbX (HaKTOpOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTPUPUIUPYIOIIHE OaKTepuH, JKeNne300aKTepuu, CepoOaKTEepuH, BOJOPOIHBIC
OaxTepuu. 3HAYCHUE XEMOCHUHTE3a.

AHa’poOHble opranu3Mbl. Buabsl Opoxxenus. IIponykTel OpokeHHMS M HX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA3pOOHBIE MUKPOOPraHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH B BO30YAUTEIH O0OJIE3HEH.

AspoOHBIe OpraHU3MBI. Oranbl HYHEPTETUYECKOTO oOMeHa.
[ToaroroButenbHbIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTNICHUE TIIFOKO3bI.

buonornueckoe okuCiIeHHE, WIK KIETOYHOE AblxaHue. Pojabp MUTOXOHApUN B
nporeccax onojaornyeckoro okuciaeHus. [ukinueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaouenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cummaszer. llpeumyniecTBa a’poOHOTO MyTHU
0oOMEHa BeIecTB nepes] aHadPOOHBIM. DPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrensrapar, 11. Murtuem, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCUHTE3Y, « DHEpreTudeckuii oomMen», «brnocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, O00OpYAOBAaHHUE JIsI MPUTOTOBICHHMS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «l3yuyeHue  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JlabopaTopunass pabora «l3yuenue (QepMEHTATUBHOIO paCIICTUICHUS
MEPOKCHJIa BOJIOPOJIa B PACTUTENILHBIX U dKUBOTHBIX KJIETKaX).

JlabopaTtopnass paGora «CpaBHeHHE TpOIECCOB  (POTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTopHasi padora «CpaBHEeHHE MTPOIIECCOB OPOKECHUS U JbIXAHUS.

Tema 7. HaciiencrsenHass uHGopMalnus U peajin3anus eé B KieTKe

Peakuun MatpuyHoro cuures3a. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTPUYHOTO CUHTe3a. Peanuzanus HacneAacTBeHHON MHGopManuu. [ eHeTnyeckuii
KOJ, €ro cBoucrBa. TpaHckpunuus — wmaTpuuHblii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Onocunrese 6enka.
VYcnoBust Ouocunte3a Oenka. KoaupoBanue amuHOKucCIOT. Ponb pubGocom B
onocuHTe3e Oenka.

Cospemennvie npedcmasienuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKapuOT. Peryisiius akTUBHOCTM T€HOB y NpokKapuoT. ['mmorte3a
onepona (d. XKako6, XK. MaHo). MonexynsapHvie mexaHuzmvl IKCNPECCUu 2eHO8
aykapuom. Ponv xpomamuna 6 pecyasiyuu pabomel 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJeTKe. KiteTounbiii roMmeocTas.

Bupycel — Hekietounbie (OpMbI JKU3HUA U 00OnHratHeie napasutbl. CTpoeHue
MPOCTBIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHennwlll yuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpancKkpunyus, pesepmasd, UHmezpasad.

Bupycusie 3a6oneBanus 4enoBeka, kMBOTHbIX, pacTtenuir. CITN, COVID-
19, cornuanbHble U METUIIMHCKUE MPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz donrvuux maccusos («bigdatay)
CMpPYKmMypHuIx buono2uieckux 0anuvix. Hanomexuonoeuu 6 buonocuu u meouyume.
Ipoepammupyemoie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKkapcms.



JdemoncTpanumn

[Toptpetsr: H. K. Kosnbiios, /1. 1. UBaHoBCKHA.

Tabmuiel u cxembl: «buocunTe3 6enkay, «I'eHeTHYecKuii Koy, «Bupyce»,
«bakrepuodarm.

IIpakTnuyeckas padora «Co31aHue MOIEIIN BUPYCA.

Tema 8. ZKu3HeHHBbIN HUKJ KJICTKU

Knerounsii 1mukin, ero mnepuoabl W peryisiuua. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TMpolIecCOB, MpoTeKalmuXx B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  I[lpecunrterndeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUU U
MOCTCUHTETHYECKHUH (MPEMUTOTUIECKUI ) TIEpUO bl UHTEP(hA3HI.

Martpuunsiii cunte3 JAHK — pennmukaums. Ilpunnunsr perukanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  TMOJYKOHCEPBATUBHBIM  CHUHTE3, aAHTUNAPAIJIEIbHOCTD.
Mexannsm permukanun JIHK. Xpomocomsl. Ctpoenne xpomocoMm. Temomepsl u

TeaomMepaza. XPOMOCOMHBI HaOOp KIETKHM — KapuoTHUIl. JIUIUIOWIHBIA W
raruyiOUIHBIA ~ HAO0OpbI  XpoMocoM. ['oMojoruuHbie XpomMocombl. [losioBbIe
XPOMOCOMBI.

[enenne knerknm — wmuTo3. CTagud MHUTO3a W MPOUCXOIAIINE B HHUX

npoueccel. Tunbl muTo3a. KaproknHe3 U UUTOKMHE3. bruonorudyeckoe 3HadyeHHe
MHUTO3A.

Perynsauuss MutoTHYEeCKOro LMKIa KiIeTku. [Iporpammupyemasi kiaeTtouyHas
ruoesp — arnomnTo3.

Knerounoe siapo, XpoMocombl, (hyHKIIMOHAIbHAs TE€HOMHUKA. Mexauusmol
npoaughepayuu, oughpepenyuposku, cmapenus u eudenu xiemokx. «lugposas
KlemKa» — buoungopmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdemoncTpanun

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IUKII KIETKW», «MmuTo3», «CTpoeHHe
xpomocomy, «Pemmkanus JJTHK.

OO6opy0oBaHKE: CBETOBOM MUKPOCKOT, MUKpOIpenapatbl: « MUTO3 B KIeTKax
KOpEIIIKa JTyKa.

JlaGopaTopHasi padora «3yyeHne = XpOMOCOM  Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JlabopaTopHnasi pabora «HabnroeHe MUTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIpENapaTax)y.

Tema 9. CtpoeHue u GyHKUNHM OPraHU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAQJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATEIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxew, OJHOKJIETOYHBIE TPUOBI, OJTHOKJIECTOYHBIC
BOJOPOCIH, Apyrue NpoTUcThl. KoJIOHWAbHBIE OPTaHU3MBI.



B3anmocBsA3p 4acTeli MHOTOKJIETOYHOIO OpraHu3ma. [KaHW, OpraHbl M
cucteMbl opranoB. Opranu3M Kak eIuHoe 1esnoe. ['omeocras.

Tkanum pacreHuil. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTeIbHas,
MOKPOBHAsI, TMPOBOJsAIIASA, OCHOBHAasl, MexaHudeckas. OCOOCHHOCTH CTpOEHUs,
(yHKUMNA 1 PacofiOKEHHs TKAHEH B OpraHax pacTEHUN.

TKaHW KUBOTHBIX U YEJIOBEKA. THIIBI KUBOTHBIX TKAHEH: IMUTEIHAIbHAS,
COCIMHUTENbHASA, MbIlIeyHasi, HepBHass. OCOOEHHOCTH CTpoeHUs, (QYHKIHN U
pacmnoJIOKEHUsI TKAHEHW B OpraHax *KHWBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M TIeHEpaTHMBHBIE OpraHbl pacTeHHid. Opransl H
CHCTEMBI OPTaHOB KUBOTHBIX U Ye0BeKa. DyHKIUKU OPraHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOUHBIX XMBOTHBIX. HapyHblii U BHYTpeHHUU ckeneT. CTpoeHue u
THIBI COEAUHEHUST KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHME  OJHOKJIETOYHBIX  OPraHHU3MOB:
amM&OouIHOE, KTYTUKOBOE, peCHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTCHHI:
TPONU3Mbl M HACTUU. JIBMJKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanne opranu3zmoB. Ilornomenue BOABI, YIJIEKUCIOrO Tra3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUsMU. lIutanue xuBOTHBIX. BHyTpuIionoctHoe u
BHYTPUKJIETOUHOE mnuuieBapeHue. [IutaHne mO3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUIIEBAPUTEIILHOTO TpakTa. [lumeBapurenvHble xene3bl. [lumieBapurtenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. {uddy3us
ra3oB 4€pe3 MOBEPXHOCTh KJIETKU. KoxkHoe npixanue. JpIxareibHas MOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. /[pIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKMX TO3BOHOYHBIX >KUBOTHBIX.
JIpixaTenpHas cucrema 4esioBeka. MeXaHu3M BEHTWIIUMU JETKUX y NOTUL U
MJIEKOMUTAIOMUX. Perynsius napixanus. JlpixareabHbie 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMbI PACTECHHIM.
Tpancnopt BewlecTB y JKMBOTHBIX. KpOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa IO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepaue,
KPOBEHOCHBIE CcOCynbl M KpoBb. Kpyru KpoBooOpaiieHus. DBOIIOIMOHHbBIC
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI MO3BOHOYHBIX XKMBOTHBIX. PaboTa
CepAlA U €€ peryJisiuus.

Beigenenue y opranusMoB. BeineneHue y pacteHuil. Beimenenue y
KUBOTHBIX. CokparuTenbHble Bakyoiu. Opranbel BeigenaeHus. OunbTpanus,
CeKpelusi 1 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl Pa0OThl OPTaHOB BBIJCICHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIUTENIBHON cucTeMamu. Briaenenue y



NO3BOHOYHBIX JKUBOTHBIX M yenoBeka. ITouku. CtpoeHne n (pyHKIHMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH Y YEIOBEKa.

3ammTa y OpPraHU3MOB. 3allldTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpEI
OakTepuii M UUCTHl MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. Cpencrsa macCUBHOM M XUMHUYECKOM 3aIATHI. OUTOHIMBI.

3amnra 'y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX NIPOWU3BOJHBIE.
3amura opranusma oT Oosesnell. UMMmyHHast cuctema 4yenoBeka. KieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaéHHbIA U NpUOOPETEHHBIN crneuupuyecKuit
UMMYyHUTET. Teopus KIOHaJIbHO-celneKTUuBHOro ummynurera (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHU3MOB. Poiib BpOXKAEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3200JI€BaHUN.

PaszgpaxkxumocTe ¥ peryisiuss 'y OpranmsMoB. PazgpaxumocTts Yy
ONHOKJIETOYHBIX Opranm3MoB. Takcucel. PazgpaxumocTts u  perynsuus y
pactenuii. PocToBbIE BENIEeCTBA U UX 3HAYECHHE.

HepBHas cucrema u pediekropHas peryisnus y >KUBOTHBIX. HepBHas
cucTeMa M €€ OTHeIbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y JKHUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pedrnekc u
pednexropHas ayra. besycioBHbie U yCIIOBHBIE pe(IICKCHI.

['ymopanbHas peryisinys M SHIOKPUHHAS CUCTEMA >KMBOTHBIX M 4YEJIOBEKA.
JKene3pl HHOOKPUHHOM CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMocBA3p HEPBHOW W B3HIOKPUHHOM cucTeM. ['unoranamo-runodusapHas
cucrema.

JdeMoHcTpanuu

IToprper: U. 11. I1aBnos.

Tabmuupl m cxembl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOIOKIETOUYHBIE
Bojopocnny», «baktepumn», «lIpocreiimue», «Opranbl LBETKOBBIX PACTEHHI,
«CucremMpl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cCTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctedisy,
«CTpoeHHE JNUCTOBOW IUIACTUHKW», «TKaHW KUBOTHBIX», «CKEIET YeIOBEKa,
«IInmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

cucrema», «HepBHas  cucrema», «Koxka», «Msblmeyas  cucreMay,
«BpiaenurenbHas cucteMa», «OHIAOKpUHHAsA cucrema»n, «CTpoeHuEe MBIIILbDY,
«Mmmynurer»,  «KnmeunononoctHele», «CxeMa  NHATaHUSA  PACTEHUN»,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpO€HHE THUIIPBI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue nokaeBoro 4epsi», «HepBHas
cuctemMa poio», «HepBHas cucrema ssArymkum», «HepBHas — cucrtema
npecmbikatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTUTaronux», «HepBHas cuctema uenoBeka», «Pediexcey.



OOopynoBaHuEe: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsbl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpOMpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTIJIOKOXKHUX, KUBbIE SK3EMIUISIphl KOMHATHBIX pacTeHUil, repbapuu
pacTeHUM pa3HbIX OT/AEJIOB, BIAXKHbIE Mpenaparbl >KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM OECINO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
000pyAOBaHuE JUIsl AEMOHCTPAMU MIOYBEHHOTO U BO3IYIITHOTO MUTAHUS PACTEHU,
pacuieruieHus Kpaxmalia u 0elIKoB Moj JiecTBreM (hepMEHTOB, 000pyAOBaHUE s
JIEMOHCTPALMKU OMBITOB MO U3MEPEHUIO KUZHEHHOM €MKOCTH JIETKUX, MEXaHU3Ma
JBIXaTeNIbHBIX JBUKEHUI, MOJICIIA TOJIOBHOTO MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEel paCTEHUIN.

JlaGopaTopHasi padora «3ydyeHue TKaHEi KUBOTHBIX.

JlaGoparopHasi padora «/3ydeHrue opraHoB [IBETKOBOT'O PACTCHUS».

Tema 10. PazmHoxeHre M pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OpPraHU3MOB: Oecronoe (BKIIOYas BETeTaTUBHOE) H
noysioBoe. Buasl  Oecronoro  pa3MHOXKEHHUsS:  TMOYKOBAaHUE,  CIOPYJISIUS,
(dparMeHTaius, KIOHHPOBaHUE.

[TomoBoe pasmuoxkenue. [lomoBbie kieTkH, win rameTtel. Meino3. Craanu
Mmeino3a. [loBenenne xpomocom B Meiose. Kpoccunrosep. buonornyeckuii cMbICi
Melo3a W TOJIOBOro Iporecca. Melo3 M ero MEeCTO B JKU3HEHHOM LIMKJIE
OpraHU3MOB.

[IpensapoxasimeBoe passutue. ['amerorenes y »KuBOTHbIX. [10510BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepMarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnonoTBOpeHHEe W AMOPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesza. Ctaguu >MOpHOTEeHE3a
XKUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenwe. Tumbl  apoOneHus.
Jemepmunuposannoe u HedepmuHuposanrHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOEGHHOCTH JpOOJEHUS MIIEKONMUTAIONIUX. 3apObIIIEBbIE JIUCTKH
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apoibiiia (dMOpUOHATbHAS WMHAYKIUSA).
3aknmagka IUIaHA CTPOCHUS KUBOTHOIO KakK pe3yibTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUI TEeHOB. BrusHue Ha >MOpUOHANIBHOE pa3BUTHE PaA3IUYHBIX
(haKTOPOB OKPYKAIOIIECH CPE/Ibl.

Poct u pasButue xuBoTHBIX. [locTamMOpuoHanbHBIM nepuon. Ilpsmoe u
HempsMoe pasButhe. Pa3zButue ¢ wMeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KMBOTHBIX. BHOJIOTMYECKOE 3HAYEHHE MPSMOTO U HEMPSIMOIO



pa3BUTHSA, UX PACIPOCTPAHEHHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y ’KMBOTHBIX U uenioBeka. [lepnoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTHYECKHE MTPOLIECCHI.

PasmHoxenne u pasButue pacreHuid. ['ametodur u cnopodur. Meiio3 B
KU3HEHHOM TIHKJIe pacteHuil. OOpa3oBaHume cmop B TMporecce Menosa.
l'amerorenes y pacteHuid. OIUIOOOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoliHOe OII0I0TBOPEHHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbI pETyIsIIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabmupel u cxembl: «BereratuBHoe pa3zmHOkeHHE», «TuUIbl Oecrnoysoro
pa3sMHOXeHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOMXEHHE >BIIICHBI»,
«Pa3mHOkeHue Tuape», «Meino3», «XpoMmocomel», «l'amerorenesy», «CtpoeHue
AWLEKIETKH U cnepmaro3onsa», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsamoe u
HEnpsiMOe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «PasButue capaHum,
«PazButne nsarymku», «JIBOWMHOE OILUIOJOTBOPEHUE Yy ILBETKOBBIX PACTCHUN»,
«CtpoeHue ceMsiH OJHOJONBHBIX U JIBYJIOJBHBIX PACTEHUI», «KU3HEHHBIA ITUKII
MOPCKON  KamyCTbD», <« KU3HEHHBIM UHMKIT Mxa», <OKU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OO6opymoBaH#e: CBETOBOM MHUKPOCKOI, MHKpPOIpEnaparbl SUIEKICTOK |
CIIEpPMAaTO30UI0B, MOJIENb «L{MKII pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «l3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpPOITpENapaTax».

IIpakTuueckas padora «BbIABI€HUE MPU3HAKOB CXOJCTBA 3apPOAbIIICH
MO3BOHOYHBIX JKMBOTHBIX).

JlaGoparopnass pabora «CTpoeHHE OpPraHoB Pa3MHOKEHHUS BBICHIUX
pacTeHU.

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M H3MEHYUBOCTH
OPraHu3MoOB

Hctopust cTaHOBJIEHUS M pa3BUTUS TEHETUKM Kak Haykud. Paboter T
Menpens, I'. ne ®pusa, T. Moprana. Ponp oTedecTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Padoter H. K. KonmbnoBa, H. 1. BaBunora, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHATUSI U CUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
pU3HAK, TOMO3UTOTAa, TETEPO3UTOTA, YUCTAsl JIMHUS, THOPUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHbIE ~ METOJBl  TE€HETHKU:  THOPUIOJIOTUYECKUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdeMoHcTpanuu

[Toptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTobl TeHeTUKIY, «CXeMbl CKPEIIUBAHUS.

JladbopaTopuass padora «Jlpo3odpuna Kak OOBEKT TI'E€HETHUUYECKUX

HACCICIOBAHUN.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBolli 3akoH MeHuens — 3akoH

eAMHO00pa3us ruOpUI0B MepBoro nokojeHus. [IpaBuno gomuHupoBanus. Bropoi
3aKOH MeHnaens — 3aKOH paclIeIUIeHUs NPHU3HAKoB. LluTonormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHus. [ umores3a 4yucToThl raMer.

AHanusupyouee ckpelpBanne. [[poMeKyTOUHbIM XapaKTep HACIIECIOBAHUS.
Paciuiemnienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HaclleJOBaHUsI ~ Mpu3HakoB.  lluTomornyeckue  OCHOBBI  JUTHOPUAHOTO
CKpPEILIMBAHUA.

CueruieHHOe HacienoBaHue npusHakoB. PabGotrsl T. Moprana. CuermieHHoe
HACJIEJOBAHUE T'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['eHeTnka nmojga. XpoOMOCOMHBIM MEXaHU3M OINPEAEIICHUS MOJIa. AYTOCOMBI U
IIOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbI Ioj. ['eHeTnyeckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacinenoBaHne Npru3HaKoB, CLENJIEHHBIX C ITOJIOM.

['enoTumn kak uenoctHas cucremMa. [inenoTponus — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBIM aiuienus3M. B3anMonencTBue HeEayulebHBIX T'€HOB.
KommuiementapHocTs. Onuctas. [lonumepus.

['eHeTuecKUil KOHTPOJIb PAa3BUTHUS PACTEHUM, KUBOTHBIX M YEJIOBEKa, a
TaKkkKe (PU3NOJIOTUYECKUX TPOILIECCOB, TMOBEACHUS M KOTHUTHBHBIX (DYHKIIMH.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— Mapa3suT» U «XO3IMH — MHUKpoOHOM». ['eHeTHdeckue acnekTbl KOHTPOIS H
WU3MEHEHMS HACJIEICTBEHHON MH(OPMALMU B TOKOJICHUX KIETOK U OPraHU3MOB.

JdemoncTpanuu

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

Tabnuupl u cxemsl: «IlepBbiil 1 BTOpo# 3akoHbl Menaens», « Tpetuii 3aKkoH
Menpnens», «AHaIUM3Upyrollee CKpenmBanue», «HemomHoe mTOMHUHUpPOBAHUEY,
«CremnyieHHOEe HacleOBaHWE MPHU3HAKOB y Jpo3odmib», «['eHeTuka monay,



«Kapuotun 4enoBeka», «Kapuotun gpozoduib», «Kapuotunm nOTHIBD,
«MHOX€eCTBEHHBIN aJlJICIU3M», «B3auMoaencTBue TeHOBY.

O6opynoBaHue: MOJIEAb JJISI JEMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
TUOPUIOB TIEPBOrO TIOKOJEHUS U paCHICIJICHUS MPU3HAKOB, MOJENb IS
JEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJIEAOBAHUS NPU3HAKOB, MOJIEIb IS
JIEMOHCTpPAIlMM CIUETUIEHHOTO HAcCJEIOBaHUSI TPHU3HAKOB, CBETOBOM MHKPOCKOII,
MUKpoIpenapar: «J[po3odumnay.

IIpakTnueckas pabdora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

IIpakTnueckas  padora  «lV3yueHue  pe3ysNbTaTOB  JIUTHOPUTHOTO
CKpCIIUBAHUA Y APO30(PHUITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHUYNBOCTH

B3aumoneiictBue reHotuna u cpeasl npu  GopmupoBaHuM (peHoTHNA.
N3meHunBOCTh Tpu3HAKOB. KadueCcTBEHHBIE U KOJUYECTBEHHBIE MPHU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACIICACTBEHHASA U HACJIEACTBCHHAS.

MoaudukanuonHass U3MEHYMBOCTh. Ponb cpeapl B (OpMUPOBAHUU
MOJAU(PUKALMOHHON M3MeHunBocTH. HopMa peakuuum npusHaka. BapuanoHHbIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MoauuKaiimoHHON
M3MEHYHUBOCTH.

['eHoTHIIMYECKAsA U3MEHUYNBOCTh. CBOMCTBA T€HOTUIMMYECKON U3MEHUYUBOCTH.
Bupl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTHBHAS W3MEHYMBOCTH. MeWO3 M TOJOBOM IIPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUHUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTU B CO3J[aHUU
TEHETUYECKOTO Pa3Ho00pa3us B Ipejiesiax 0JHOTO BU/IA.

MyTanmoHHass W3MEHYMBOCTh. BHIbl MyTalnuili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M  HWHIYUMPOBAHHbICE MyTalluM. SlnepHble U
HUTOIUIa3MaTuyeckue myTtanuv. CoMaTUYeCKUE U TMOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHol W WX BJIUMSIHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOTO MPOILEcca. 3aKOH TOMOJIOTMYECKHUX PSIJOB B
HacnencTBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesnepHass M3MEHUYMBOCTH U
HACJIEJICTBEHHOCTb.

Dnueenemuxa U INUCEHOMUKA, pPOJb  DNUSEHEMUYECKUX (Hakmopos 8
HACIe008aAHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdemoncTpanuu

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

Tabmuiet u cxeMbl: «Bugsl  usMmeHumBocTHY», «MoaudukanuoHHas
W3MEHUYHUBOCTD), «KomOnHaTnBHAS W3MEHYMBOCTB, «Merio3y,
«OmnogoTBOpeHue», «I 'eHeTnueckre 3a001eBaHus YelioBeKay, « Buabr MmyTamuiig.



OOopynoBaHuE: KUBBIE U TepOapHbIE IK3EMIULSIPHl KOMHATHBIX PAacTEHHIA,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYHNBOCTH.

JlaGopaTopHuas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(MUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHMe BapuallMOHHOTO psiga U
BAPUALIMOHHOW KPUBOW».

IIpakTnueckas padora «Mytamuu y aApo3odunsl  (Ha TOTOBBIX
MUKPOIIPENapaTax).

Tema 14. I'eneTuka 4esioBexka

Kapuorun uyenoeka. MexayHapoaHas MporpamMma HCCIEIOBaHHS T€HOMa
yenoBeka. Meroabpl  M3ydeHMsT TE€HETHMKM  YEeJIOBEKA: TIEeHEaJOTHMYECKUM,
OJIM3HEIOBBIN, ATOT€HETUYECKUH, NOMYJIAIIMOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-TE€HETUUECKHIA. CoBpemMeHHOE ONpENICIICHUE TEHOTHUINA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IMOMOIIBIO
[TI{P-ananu3a. HacneacTBeHHBIC 3a00JIeBaHUS YellOBEeKa. | €HHBIC M XPOMOCOMHBIC
0oJyie3HM 4YenoBeKka. bolle3HM C HACIENCTBEHHOM MPepacroyioKeHHOCTHIO.
3HaYCHUE MEAUIUHCKOW T€HETHKHU B MPEAOTBPAILICHUU U JEYEHUH T€HETUYECKUX
3a00€eBaHUil 4yenoBeka. MeauKo-reHeTUYeCcKoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHSTHE «TEHETHYECKOTO Tpy3a». JTUUECKUE aCHEKThl UCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['eHeTnyeckue ¢akTOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIOBEKA K
(GU3UYECKOMY U XMMUYECKOMY 3arps3HEHHIO OKpYKatolel cpesnl. ['eneTnueckas
IIPEIPACIIONIOKEHHOCTD YEJIOBEKA K NTATOJIOTUSIM.

JdeMoHcTpanuu

Tabmuiel u cxembl: «KapuoTtun uenoBekay, «MeToJbl U3yYeHUs] TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00IeBaHUs YETOBEKaY.

IIpakTuuyeckas padora «CocTaBlIeHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3MoB

JloMecTukanuss M CeleKkuus. 3apoXKJCHUE CEJIEKIMU U JIOMECTHUKALHH.
VYuenue H. WM. BaBunoBa o IleHTpax mnpoucxoxaeHUss U MHOTO00pa3us
KYJIbTYPHBIX pacTeHUil. Ponp cenekuuu B CO3JaHMM COPTOB PACTEHUM U MOPOJ
#uBOTHbIX. CopT, mMmoOpoaa, ImMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HaclieACTBeHHOM wu3MeHunmBoctTM H. . BaBunoBa, ero 3HadyeHue I
CEJIEKIUMOHHOM padoThI.

MeTtonbl ceneknMOHHON paboThl. MCKycCTBeHHBIM OTOOp: MAacCOBBIA U
WHMBUIYaJIbHbIN. Otanbl  KOMOMHAIIMOHHOW  CENEKIIHH. HcnbiTanue
MpPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUINY C TOMOIIBIO OILICHKU
(eHoTHIa MOTOMCTBA U OTOOP IO T€HOTHUITYy ¢ moMoulsko aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboTHI.
PannanmoHHbIil 1 XUMHYECKU MyTareHe3 Kak UCTOYHUK MYTAIUN Y KyJbTYPHBIX



dbopm opranu3zmMoB. Vcmosib30BaHHE TEHOMHOTO PEAAKTUPOBAHUSI U METOJIOB
pexoMmOuHanTHEIX JIHK 1151 momydenust icXxoaHOTo MaTepuraia ajisi CEeJIeKIUU.

[Tonyuenune MOJIUIIOUTIOB. BnyTtpusugoBas ruOpuIU3aIIns.
bnu3kopoACTBEeHHOE  CKpelnuBaHue, Wiu  UHOpuauHr.  HepojacTBeHHOe
CKpellluBaHue, Wiu ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Mcmonb3oBaHue
rereposuca B cenekuuu. OtmanéHnas rubpuausanus. [Ipeomonenue Oecrionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIMU PACTCHUI U JKUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHre U U3y4YeHUE T'CHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKAX pOAWYEH IS CO3JaHWs  HOBBIX COPTOB H  THOpPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpaneHue u  ynpaegieHue
2eHeMUYeCKUMU Pecypcamul CenbCKOXO3AUCMBEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yensax YAVUUEeHUs CYuecmeyiomux U co30anusl Ho8blX Nopoo, TUHUL U KPOCCOS8, 8
MoM yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCNe008aAHUL,
nepeodosuvlx uoetl U nepcneKmueHbX MexHoL02UlL.

JdemoHcTpanuu

[Toprpers: H. 1. Basunos, . B. Muuypun, I'. [I. Kapneuenxo, II. II.
JlyxbsiHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KYJbTYpPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAJ0B B HACIEICTBEHHOW MU3MEHUYHMBOCTHY,
«Metonpl cenekiuny, «OtnanéHnas rudpuauzanus», «MyTareHes».

JlabopaTopHasi pabdora «/3yueHue copToB KyJIbTYPHBIX PACTEHUN U MOPOL
JOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «3yueHrne METO0B CEJICKIINU PACTCHUIN.

IIpakTnueckas padora «lIpuBrnBKa pacTeHUI.

Ikckypceusi «OCHOBHBIE METOJIbI M JOCTWIKEHHUS CEJIEKIMU PAcTeHUH W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHUIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM yYacTOK, B TEIUIMYHOE XO3SHUCTBO, B J1a0OpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKAs OMOJIOTUS

OOBEKThI, HCHOJIB3yEMbIE B OHOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTePUCTHKA. TpanunmonHas
OMOTEXHOJIOTHS:  XJIEOOMEUEeHHEe, IMOJIYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BuHOenne. Mukpoouonornyeckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTHUUYECKHX
TexHoJsorui. [Ipou3BoacTBO OenKa, aMUHOKHUCIOT U BATAMUHOB.

Co3gaHne TEXHOJOTHM M MHCTPYMEHTOB IICJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYYSHUSI OPTaHU3MOB U UX KOMITIOHEHTOB,
coJiepKalIfX He BCTPEUAIOIINECS B IPUPOAC OMOCUHTETUIECKUE TTYTH.



Kierounasa unxkeHepus. MeTonsl KyJlbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHbIX. Kpunobanku. Comaruueckas TruOpuau3anuss W COMaTHYECKUN
sMOpuoreHe3. lcrosnb3oBaHue TaluiougoB B CEJIEKUUU pacTeHuu. [lomyuenue
MOHOKIOHANbHBIX aumumen. Mcnonv3zoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AULEKIECTOK U KIOHUPOBAHUE XUBOTHBIX. METOX TpaHCIUIAHTALUU SIEP KIETOK.
Texnonocuu 0300po6eHUs, KYIbIMUBUPOBAHUSL U  MUKPOKIOHANbHO2O
DPA3MHOIICEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpoMoOCOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHUHTE3 TI€Ha |
koHCcTpyupoBanue pekomOuHanTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTW)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TIE€HHOM  MH)KCHEPUHU.
DKOJIOTUUECKHUE U 3TUYECKHUE MPOOJIEMbl TEHHON UHKEHEPHH.

Menuuunckue ouorexHonoruu. [loctrenomuas nudposas meaunuHa. [1LP-
JUAarHOCTHKA. MeTaOOJIOMHBIM aHaIM3, TCHOIICHTPUYCCKHN aHaau3 IpoTeoMa
4eJIoBeKa I OLEHKH COCTOSIHMSI €ro 340poBbs. VICIONBb30BaHHE CTBOJIOBBIX
kineTtok. TapretHas Tepanus paka. 3D-OunoumkeHepus i pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTMM, CO3AaHHUSl KOMILIEKCHBIX
TKaHEW COUYeTaHWEM TEXHOJIOTHHA TPEXMEPHOro OWOmpHHTHHTa U ckaddomauHra
JUIS peLIeHus 3a/1a4 IEPCOHAIN3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BAaKIMH C LEJIbI0 O00eCrneueHus: KOMOWHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkuuonupoBanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIINX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KMBOTHBIX.

JdeMoHcTpanuu

Tabmuupl u cxemsl: «Mcrnoab30BaHEe MUKPOOPTAaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I eHHass HHXKEHEPU».

JlaGopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOTUMY.

IIpakTnuyeckas padora «IlomyyeHrne MOIOYHOKUCIBIX ITPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWIass IPOU3BOJAMUTENIBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOACTBO)».

11 KVIACC

Tema 1. 3apoxkaeHue um pa3BUTHE SBOJIONUOHHBIX NpeICTABJICHUN B
onosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbiiku BO3HUKHOBEHUS
napBuHHU3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. JlapBuHa.

JIBokynue cuiibl 3BOTIOIUK BUA0B 110 Y. JlapBuHY (BbICOKasi MTHTEHCUBHOCTh
Pa3MHOXKEHHUSI OpraHM3MOB, HACJEJCTBEHHAs W3MEHUYMBOCTh, OoOpnba 3a
CYIIIECTBOBAaHME, €CTECTBEHHBIA U UCKYCCTBEHHBIH 0TOOD).



Odopmnenue cuntetnuecko Teopun s3Bomtouun (CTD). HeltpanbHas
Teopusi 3Boironuu. CoBpeMeHHas JBOJIIOLMOHHAS  Ouoyorvs. 3Ha4YeHHE
HBOJIIOIIMOHHON TEOpUU B POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdemoHncTpanuu

[Toptpersr: Apucrorens, K. JInanen, K. b. Jlamapk, 3. K. Cenr-Unep, XK.
KioBwe, Y. lapsun, C. C. UerBepukos, 1. 1. lImansraysen, x. Xonaein, . K.
benses.

Tabmuiet u  cxembl: «Cucrema xuBoit mpuponbl (o K. Jlunuewo)»,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm (QopMupoBaHUs
MPUCTIOCOOJICHNA y pacTeHnid W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapmipyTta nyremectBus Y. Japsuna», «Haxonku Y. Jlapsunay, «DopMbl 60prOBI
3a cyuectBoBanue», «llopoabl romy6eit», «MHoroodpasue KylabTYpHBIX (GopM
KanycTbl», «[lopojbl TOMaIIHUX )KUBOTHBIX», «Cxema 00pa3oBaHuUsi HOBBIX BUJIOB
(mo Y. HapBuny)», «CxeMa COOTHONICHUS JBMXKYLIUX CHJI DSBOJIFOLIMKN,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH 3BOJIFOLIUNY.

Tema 2. MuKpo3BOIIOLMSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JIeMEHTapHas €IWHULA 3BOJIOLUH. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOr0o pa3HoOoOpa3usi W CTPYKTypbl mnomyisuuid. W3meHenue
reHopoHa TOMyJSIUMU KaK DSJIEMEHTApHOE SBOJIONMOHHOE SBICHHE. 3aKOH
reHetuueckoro paBHosecus [Ixx. Xapau, B. BaitnOepra.

DneMeHTapHble (PaKTOpbl (ABMXKYIIME CHJIbI) HBOMIONMU. MYyTaIlMOHHBIH
nporecc. KomOunatuBHas wu3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHMS 4YacToT ajiened B momymanusx. Oddexr
OCHOBartens. JIpgexkm Oymviriounoeo 2opaviuika. CHUdCEHUe 2eHemuyecKo2o
pasnoobpasus: npuyunsl u creocmsus. llposenenue s¢ppekma Opeiigha 2enos 6
oonvuwux u  manelx  nonyaayusx.  Mwurpanuu.  M3onsuus  OOMyJSLMA:
reorpadudeckas (MpoCcTpaHCTBEHHAs), OMoIOruYecKast (pernpoayKTHBHA).

EctecTBeHHbII 0TOOp — HampaBisomuid  (paktop sBomonuu. Dopmel
€CTECTBEHHOT0  OTOOpa:  JABWXKYIIMMA, CTAaOWIM3UPYIOIIMHA, pa3pbIBatOLIUi
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBONIOIUS COIMAIBLHOTO
MOBEJICHUSI )KUBOTHBIX.

[TpucnocoONeHHOCTh  OPraHM3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOLUU.
Bo3nukHOBeHHEe — mpucnocoOieHuid y  opraHu3MoB.  Apomopdo3sl U
uanoaaantauuu. [Ipumepsl npucnocobseHuil y opranu3mMoB: MOp(hOIoruyecKkue,
dbusnonornyeckue, - OMOXMMHUYECKHE,  TOBeJAeHUYecKne.  OTHOCUTENHbHOCTh
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3yJbTar
MUKPOIBOIOIMHU. M3omsamus — kitoueBod ¢daktop BupooOpazoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHUS: aJuIONIaTPUUYECKOe (reorpacduueckoe),



CHUMIATPUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE (monuUIUTOnIU3aIus,
rubpuauzanus). JIMuTenbHOCTh IBOIIOITMOHHBIX TPOIECCOB.

Mexanusmbl (HOpMUPOBaHUS OUOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb »BoMONMOHHONW OHOJOrMM B  pa3pabOTKE HAYYHBIX METOJO0B
coXpaHeHus OuopazHooOpazuss. MUKPOIBOJIIONHUS U KOIBOJIIOIUS Mapa3uTOB U UX
X03s51eB. MexaHn3mbl (POPMUPOBAHUS YCTOMUUBOCTA K aHTUOMOTHKAM U CIIOCOOBI
O0pBOBI C HEl.

JdemoHncTpanuun

IToptpetsr: C. C. UeTBepukos, J. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomymsiiimonHast
CTPYKTypa BuAa», «Cxema nposiBjaeHus: 3akoHa Xapan—BaitnOepray, «JIBmxkymme
CUJIBl 3BOIIOLUNY, «IDKOJOTHYECKas M30JSLUs MOMYJSIIUI CeBaHCKOU (openuy,
«l'eorpaduueckasi M30JSIIUs  JIUCTBEHHUIBI CHUOUPCKOM W  JIMCTBEHHUIIBI
naypckoiy, «IlomynsiOHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «Cxema
NEUCTBUSA €CTEeCTBEHHOro oTOopa», «Dopmbl OOpHOBI 3a CYIIECTBOBAaHHUE,
«MunycTpuanbHblii MenaHu3My, «KuBble nckomaemsiey», «llokpoBuTenbcTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dumuonornueckue amantanuny, <«lIprcmOcoOIEHHOCT, OpraHU3MOB H €€
OTHOCUTENBHOCTHY», «Kpurepun Buaa», «Bunsl-nBoiiHukn», «CTpyKTypa BuAa B
npupojie», «Crnocodsl BugooOpazoBanus», «l'eorpaduueckoe BuUI000pa3oBaHUE
TpEX BHUJOB JaHABIIICH», «IKOJOTMYECKOE BHUA000pPa30BaHUE BHUIOB CHHUID,
«ITonumnounasl pacreHuit», «KamycTHo-peneuHblii THOPUI.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHIL U
3BEpell ¢ MpUMepaMH pPa3IMYHBIX MPUCTOCOOJEHUN, dYyuena NOTUI[ U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUM OJM3KUX BHUIOB, OOpa30BaBIIUXCA
Pa3IMYHBIMH CIIOCOOAMH.

JlabopaTtopnas paGora «BbIsiBIeHHE HU3MEHUYMBOCTH y O0CO0EH OIHOTrO
BUJIA».

JlabopaTtopnass  paGora  «llpucnocoOneHuss  OpraHu3sMOB UM UX
OTHOCHTEJIbHAS 1[eJIECO00PA3HOCTDY.

JladbopaTtopHasi padora «CpaBHeHHE BHJOB 10 MOP(OIOTHIECKOMY
KPUTEPUIOY.

Tema 3. MakpodBoaonus 1 eé pe3yabTaThbl

Meroasl u3ydeHHS MakKpolsBoJoUMHU. [laneoHTOnOrMYECKHE  METOJbI
uzydeHus: dBomoiuu. llepexonnbie ¢opMbl U (UIOTEHETUYECKUE —PSIbI
OpraHU3MOB.

buoreorpaguueckue metonpl n3yudeHus sBosonuu. CpaBHeHHE (IOpBI U
dbayHbl MaTepuUKOB U OCTpOBOB. buoreorpaduyeckue obnactu 3emum. Bumbl-
DHAEMUKHU U PEIUKTHI.



OMOpPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(POIOTHYECKHE METOJbI U3YUCHHS
BONIIOLMU. ['€HeTHYeCKue MEXaHW3Mbl 3BOJIIOLMM OHTOIEHE3a M IOSBICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPraHBbL.
PyaumenTtapuble  opraHbl M araBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTH4YEeCKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonornynsie reHbl. COBpEMEHHBIE METO/ABI MOCTPOCHUS (PUIOTeHEeTHYECKUX
JEPEBHEB.

XPpOMOCOMHBIE MYTallMH U 3BOJIOLMS TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (MpaBuia) dBOJMONUU. [Ipunyun cmenvl yHKyuil.
HeoOpaTtuMocTps 3BOoMOLMH. AnanTuBHas paauanus. HepaBHOMEPHOCTbH TEMITOB
ABOJIIOLIHH.

JdemoHncTpanuu

[Toptpetsr: K. M. bap, A. O. Kosaniesckuit, ®. Mrosuiep, 3. ['ekkensb.

Tabmuibl 1 cxembl: «DWIOTCHETHYECKUN PSIT JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepbl»,  «Crerouedansy,  «Pununodpute»,  «CeMeHHbIE
nanopoTHUkW», «buoreorpapuueckue 30HB 3emnn», «Jlpeiid) KOHTHHEHTOBY,
«Penukth», «HaudanpHble cTaauu 53MOpPUOHAIBHOIO PpPa3BUTUS IMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHb», «PyIUMEHTB,
«ATaBU3MBI», «XpPOMOCOMHBIE HaOOpbl YEIOBEKa W IIHUMMaH3e», «[JaBHbBIE
HaIpaBJICHUS 3BOIOLUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJIIOLII.

OO0opynoBaHue: KOJIJIEKIMU, TrepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpPraHu3MOB, MYJISDKM T'OMOJIOTHYHBIX, aHAJIOTHYHBIX, pyJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumore3sl NPOUCXOXKIEHUA KU3HM Ha 3emiie. AOWoreHes u
naHcnepmus. JloHayyHble IPEICTABICHUAS O 3apPOKJICHUU JKHU3HU (KpEalMOHU3M).
I'mnoTe3a NoCTOSIHHOTO caMO3apOsKICHHS KU3HU U €€ ONpOBepKEHNE OnbITaMu D.
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxoxienue >xM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTraHU4ECKON SBOJIIOLUH. [InanerapHas
(reojoruueckas) SBOJIONUSA. XHMHUYECKas OHBOTIONMSA. AOWOTCHHBI CHHTE3
OopraHnueckux BemecTtB n3 Heopranuueckux. Omeir C. Mumnepa u I'. HOpm.
OO6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamepBatHas runoreza A. .
OnapuHa, runoTe3a nepBu4IHOro OyiasoHa J[x. XomnaeiHa, reHeTuYecKasi TUoTesa
I'. Ménnepa. PubGosumsr (T. YUek) m rumorteza «mumpa PHK» VY. T'mnbGepra.
dopmupoBaHre MEMOPaH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emumm m meroAbl €€ wu3ydyeHus. lckomaemble OpraHu4ecKue
ocrarku. ['eoxpoHonorus u e€ wMeroabl. OTHoOcHUTENbHAass W aOCONIOTHAs
reoxXpoHosorus. I'eoxpoHosiornyeckas ImKana: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



HauanbHble 3Tambl opranndeckoi sBosirouuu. [losiBIeHWE HW  3BOJIIOLHS
MEPBBIX KJIETOK. DBOMIONUS MeTabonn3Ma. BO3HUKHOBEHHE TIEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKU KaK aHaJOT MEepPBBIX HAa 3emiie COOOIIECTB.
CrpomaTtonuTtsl. [TpokaproThl U 3yKapUOTHI.

[TpoucxoxaeHne 3ykapuoT (CUMOMOreHes3). DBONIOLIUOHHOE MPOUCXOKIECHUE
BUpYyCcOB. [IponcxoxkneHne MHOTOKIIETOUYHBIX OpPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PyII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl 3BOJIOLMU BbICHIMX pacTeHU. OCHOBHBIE apOMOP(O3bI
pacteHnii. Bwixox pacrenmii Ha cymry. IlosBieHME CHOpPOBBIX pAacTeHUM H
3aBoeBaHMe uMH cymd. CeMeHHble pacTeHus. [IpoucXOoXIeHHE IIBETKOBBIX
pacTEeHUN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHbIE apOMOpP(O3bI
XKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuid B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBbie XopaoBbIie KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUS MTO3BOHOYHBIX.
[Ipoucxoxnenne ampubuiit n pentunuit. [IpoucxoxaeHue MIICKONMUTAIONIUX H
ntul. [lpuHnun kmroyeBoro apomop@dosa. OcBoeHue O€CnO3BOHOYHBIMH U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

Pa3Butre xu3HM Ha 3emie MO 3paM W IepuojaM: apxeu, MpPOTEPO30il,
najgeo3or, Me3030M, KkahHo3oM. OOmas  XapakTepucThka KiIumaTa U
reoJIOTMYECKUX TporeccoB. llosiBIeHHe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCJIOBUS U BIMSHUE HA Fa30BbIi COCTaB aTMOC(heEpHI.

MaccoBble BBIMUPAHHSI — 3KOJIOTHUECKHE KPU3UCHI Ipouuioro. IlpuunHel u
CJIEACTBUSI MAcCOBBIX BbIMHpaHHil. COBpPEMEHHBIN SKOJOTMYECKUA KPHU3HC, E€ro
ocobenHoctu. [Ipobiema coxpaneHus 6nopazHoodpas3us Ha 3emIie.

CoBpemMeHHasi cucTeMa opraHudeckoro mupa. [IpuHuumnel kmnaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYMIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamutanuanu, JI. Ilacrep, 1. . Meunukos, A. N.
Omapun, JIx. Xonaeun, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmuier u cxeMbl: «Cxema omnbita @. Penny», «Cxema onsita JI. ITactepa mo
M3YUYEHHUIO CaMO3apoXKIeHUs Ku3Hm», «Cxema ombiTa C. Mummiepa, I'. FOpu»,
«JTampl  HEOPraHWYECKOW  JBomouun»,  «['eoxpoHosormyeckas  mKaiay,
«HauanbHble 3Tanbl OpraHUYecKor »BomOIMNY, «Cxema o0Opa3oBaHUsl FyKApUOT
nyTéM cumbuoreHeza», «Cucrema KuUBOM Npupoab», «CTpoeHUE BUPYCAY,
«Apomopdo3sl  pacteHuity, «PuHnOGUTHY, «OIHOKIECTOUYHBIE BOJOPOCINY,
«MHorokietounbsle Bogopocian», «Mxwm», «llanmoporHukm», «l'onocemMeHHbIE
pacteHus»», «OpraHbl LBETKOBBIX pacTeHHiI», «(CxemMa pa3BUTHS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIX», «lIpocteiimme», «KumeuHomomocTHbIEY,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PbI0BY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuusy, «Mnekonuraromue», «Pa3Buthe Xu3HU B
apXxeuckou 3pe», «Pa3BuTHe )KU3HU B MPOTEPO30UCKON 3pe», «Pa3BuTre Xu3HU B
[1aJIC030MCKOM 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOM 3pe», «Pa3Butue XU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBaHue: repOapuud paCTEHH PA3IUYHBIX OTIEIOB, KOJUICKIIHUH
HAaCEKOMBIX, BJIaKHbIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, YydYena IMTHULl W 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, IOJE3HBIX HCKOMAEMBIX, MYJSKHM OpPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnas  saboparopHas  paGora «MogenupoBaHUE — ONBITOB
Musnnepa—tOpu 1o uzydeHuto abMOTe€HHOT0 CUHTE3a OPraHUuYeCKUX COSAMHEHUH B
NEePBUYHON aTMOchepey.

JlaGoparopnass pabora «/3ydeHue W ONMCAHUE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckass padora «l3yueHne OCOOCHHOCTEW CTPOCHHUS pPaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnuyeckas padora «/3yuyeHue oCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOTeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOOJIOT U H.

CraHOBIIEHHE TPEACTABICHUM O IMPOUCXOXKICHWM YeEJIOBEKa. Pennrnosnsie
B033peHMsI. COBpPEMEHHBIE HAYYHBIE TEOPHH.

CX0ACTBO YENOBEKA C )KUBOTHBIMU. CUCTEMATHYECKOE MOJOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJNOBEKA C  JKMBOTHBIMH:  CPABHUTEIBHO-
MOP(OIIOTUYECKHE, AMOPHUOJIOTHYECKHE, (b13M0JI0r0-0MOXUMUYECKUE,
noBesieHueckue. OTIn4usl 4eIoBeKa OT )KMBOTHBIX. [IpAMOX0XKIEeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPON CUTHAIBHOU
CHUCTEMBL.

JIBrxymue cuiibl ((akToOpbl) aHTPOINOreHe3a: OUOIOrHYeCKre, COLUaIbHbIE.
CooTHomieHne OHOJIOrMYECKUX U COIMAIbHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTpoIOreHe3a. PaHHue 4YenoBeKOoOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTH/IBI — OOIIME MPEIKH YeTOBEKOOOpa3HbIX 00€3bsH U
Mo1ed. ABCTPAJIONUTEKU — ABYHOTHE NPEAKH JIIOAEH. UenoBeK yMelbld, MepBbIe
V3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NMpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a mnpenensl  Adpuku. YenoBek reiaenpOeprckuii — 0oOmMMA  MpeIoK
HEaHJIEpTaJbCKOr0 YEJIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HEaHIEepTaIbCKUI
KAaK BHUJ JIIOJEW XOJOAHOrO Kiaumara. YenoBek pa3yMHBIM COBPEMEHHOIO THIA,
JICHUCOBCKMI YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpuKu.
[TaneoreHeTruka 1 NajaeoreHOMHUKA.



DBOJIIOLMSI COBPEMEHHOTO ueoBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJISALUAX
yenoBeka. MyTanuoHHbBIN Tiponiece u noaumMopdusM. [lomynsiioHHbIE BOJHBI,
npeid reHoB, murpanus U «d(PpQPexT ocHoBaTeNs» B MOIMYJISAIUAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckne pacel. Ilonatne o pace. bosbmme pacel: €BpoOneoHIHAS
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBATOpUaJbHAas),  MOHTOJOWAHAs
(a3maTcko-amepuKaHckas). Bpemss u myTu pacceiieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[Ipucrnoco0IeHHOCTh YeOBEKa K Pa3HbIM YCJIOBUSIM OKPYXKAlOLIEW CpeJbl.
Bnusaue reorpadguueckoil cpeapl W apeiida TeHOB Ha MOPQOJIOTUIO U
(bU3HOIOTHIO YeTIOBEKa.

MexaucuuiuinHapable  MeToabl B (pusuueckoil  (OMOIOTHYECKOM)
AHTPOIOJOTHHU.  ODBOJIOLMOHHAS ~ QHTPONOJIOTHST W MAJEOAHTPOMOJIOTHSA
YEJIOBEYECKUX MOMYyJSIUiA. bHocoluanbHble UCCIEIOBaHUS MPUPOIBLI YEIOBEKA.
HccnenoBanrie KO3BOTIONMHA OMOJIOTMYECKOTO M COLMATIBLHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpersr: Y. lapBun, JI. Jluku, . 4. Pornnckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJIOTHIY, «I 0JJOBHON MO3T YeJIOBEKa,
«YenoBekooOpa3ubie 00e3bsIHb), «CKener dYelnoBeKa M CKeleT IIMMIIaH3e»,
«PyauMEHTBI U aTaBU3MbD), «/IBHAKYyIIHUE CUIIbI aHTPOIIOTE€HE3a», « DBOIIOIMOHHOE
JIPEBO  4YEJIOBEKa», «ABcTpanonuTek», «UYenoBek  ywmensli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCkui yenoBek» «Heanaepranbubny, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITanbl 3BOJTIOLUHN YEIOBEKA», «Packl UelloBeKay.

OOopynoBaHHME: MYJSDKM  OKaMEHEJIOCTeH, TMPEAMETOB  MaTepUaIbHOM
KyJIbTYpbl ~TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MUDOTOTHIECKUMU W OMOJNEHCKMMH CIOKETaMH TPOWCXOXKICHHS UEeJIOBEKa,
dboTorpadguu HaxoI0K KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEINb
yepena 4YeaoBeKa W uepena I[IMMIIAH3€, MOJIENIb KUCTU YEJIOBEKAa M KHUCTH
IMMIIAaH3€, MOJEIN TOPCa MPEIKOB YEIIOBEKA.

JlabopaTopHasi padora «l3yueHne o0COOCHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTHuyeckas padora «/3ydeHne S3KOJOTUUECKHX aJaNTalui YeJTOBEKa.

Tema 6. Dxojoruss — Hayka O B3aMMOOTHOIIEHHSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CHCTEM C OKPY KaKIiel cpeaou

3apoxkeHne U pa3BuTue dKkojoruu B Tpyaax A. I'ym6onpara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencin, B. H. CykauéBa. Pa3nensl u 3amaun
sKoJ0rUH. CBSI3b SKOJIOTUU C APYTUMU HAYKaMHU.



Meroabl 3konioruu. IloneBbie HaOMOAEHHS. DKCHEPUMEHTHI B HKOJIOTHM:
npupojiHble U JaboparopHble. MojenupoBaHue B 3KOJOTUU. MOHHUTOPHUHT
OKpY>KaloIeH Cpe/ibl: JIOKaIbHbIN, pETHOHAIBHBIN U T100aJTbHBIN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM U1 YEJIOBEKA. DKOJIOTMYECKOE
MHPOBO33pPEHME KaK OCHOBA CBS3€M 4YenoBedecTBa ¢ npupoxor. dopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYPbI U IKOJIOTMYECKON I'PAMOTHOCTH HACEIICHUS.

JdeMoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepuios, J. I'exkenb, A.
Tencmu, B. H. Cykaués.

Tabmuibl 1 cxeMbl: «Pa3gensl skonorum», «MeToabl skonorum», «Cxema
MOHUTOPHUHIA OKPYKAKOLIEN CPEIBI.

JlaGoparopHuas padora «3yuenue METOJIOB AKOJIOTUYECKUX
VCCIIEJOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Dkosiornueckre (PaKkTopbl U 3aKOHOMEPHOCTH ux aeictBus. Kinaccudukanms
AKOJIOTHYECKUX (PaKTOpOB: abuOTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. Oo1ne
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorMueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpPAa Ha OpPraHU3Mbl. DKOJOTHYECKHE TI'PYIIIbI
pacTeHUH M JKUBOTHBIX [0 OTHOIICHHIO K cBeTy. CUTrHaJbHas poJib CBETA.
DoTOonepruoan3M.

Temneparypa kak nskonorudyeckuid (axrop. JleiicTBue TemrepaTypbl Ha
OpraHus3Mbl. [IoMKWIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxxnocte kak skosnormyeckuit ¢akrtop. IlpucrnocoOneHuss pacTteHui K
nojjiep>kanuio BogHoro Oananca. Kiaccudukainus pacTeHH MO OTHOIIEHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHas,
rIyOMHHAasT  TOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpea oOuTaHus opraHu3MoB. IlpucnocobsieHus OpraHu3MoB K
JKW3HU B Pa3HBIX Cpeaax.

buonornyeckne putrmbl. BHemHue um BHyTpeHHHE pUTMBL. CyTOYHBIE M
rogu4Hble PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUU KU3HU.

Kusznennele @opmbl opranu3sMoB. lloHstue o JKu3HEeHHOUW (opme.
XuzHeHnnble pOpMBI pacTeHU: A1epeBbs, KyCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHbIE (HOPMBI >KUBOTHBIX: THAPOOUOHTHI,
re00OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buornueckue (bakTopHI. Bunbr OMOTHYECKUX B3aNMO/JIEVCTBUN:
KOHKYPEHITUS, XUIHUIECTBO, CUMOM03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxjeOHn4ecTBo). Herpopuueckue
B3aUMoOJIecTBUS  (Tommueckue, (Qopudeckue, ¢abpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpejle
obutanus. [I[pUHIMT KOHKYPEHTHOTO UCKITFOUCHMUSI.

JdemoncTpauun

Tabmuubr U cxembl: «Dxonorudeckue (axrtope», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI JKUBOTHBIX MO OTHOIIEHUIO K CBETY», «TENIOKpOBHBIE
JKUBOTHBIE», «XOJIOMHOKPOBHBIE JKUBOTHBIE», «DU3HOIIOrMYECKUE aaanTaluu
XKUBOTHBIX», «Cpenpl o0OWTaHUA OpraHu3MoBy», «buonoruyeckre puUTMBDY,
«Kuznennoie  Qopmbel  pacteHmity, <« KuzHeHHBIE  (OPMBI  KUBOTHBIXY,
«JKOoCcUCTEMA HIMPOKOJIMCTBEHHOIO Jieca», « IKOCHCTEMA XBOMHOrO Jiecay, «llenun
nuTaHus», «XuuHudectBo», «llapasutuzm», «Koukypenuus», «Cumounos»,
«KoMmmeHcanuzmy.

O6opynoBanue: repbdapud pacTEHWW M SKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PA3IUYHBIX JSKOJOTHYECKUX (PAKTOpOB, Trepdapuu CBETONHOOUBBIX,
TEHEJIOOMBBIX W TEHEBBIHOCIMBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTECHUS, TepOapuu U KOJUICKIIMU TEIJIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX PACTEHUM, dydena MTHIl U 3Bepell, repbapuu
pacTeHul, OTHOCSIIMXCS K rurpoduraMm, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHHs JaHHBIX T'PYIIN, KOJUICKIIUHM KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpejax,
repbapuri M KOJJIGKIIMM PACTEHUW U IKUBOTHBIX, OOJIAAIONIUX YepTaMU
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKU3HH, repbapuu u
KOJUICKIIUM PACTEHHM M >KMBOTHBIX PA3IMYHBIX XKU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOUIUX B Pa3IMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTopnasi paGora «BbIsBI€HUE TMPUCTIOCOOTIECHUN OPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopnas pabora «BpisiBIeHHE MPUCIOCOONEHUI OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTtopHas pabora «AHaToMUYeCKHE€ OCOOCHHOCTHM pACTEHHM U3
pa3HbIX MECT OOUTAHUSI».

Tema 8. Ikos10rust BUA0B U NOMYJISALM M

OKOJIOTUYECKUE  XapaKTEPUCTHKHU MOMYJISIIINH. [Momynsius KaK
ounosnoruyeckas cucreMa. Pob HEOTHOPOAHOCTU Cpeibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEH OMOJIOTUU BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTEAW MOMYJSIMUU: YHUCIEHHOCThb, IUIOTHOCTb,



BO3pacCTHAasi M TOJOBas CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKosioruyeckasi CTpykrypa nomnyiasiuud. OUeHKa YHUCIEHHOCTH NOMYJIALNU.
JlnHamMuKa MOMyJAuU U €€ peryisanusa. buoTHYecKU NOTEHIMA IOIYJIALIUY.
MonenupoBanrne TMHAMUKH TOMyIsiuud. KpuBble pocTa YMCIEHHOCTH OMYJISLIHH.
KpuBbie BbDKHMBaHUS. Perynsnus YUCICHHOCTH MOMYJSLUNA: Poiib (HAKTOPOB,
3aBUCSIIUX U HE 3aBUCALIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUJIOB (T- U
K-cTparerun).

[TonsiTue 00 sKojOrMyeckoM Hume Buaa. Mecroobutranue. MHOroMmepHas
MoJzenb sKkosormdeckon Humm Jk.M. XartumHcona. Pa3smepsl skonoruueckou
Huu. [loTeHnnanbpHas U peann30BaHHas HULLU.

Bun kak cucrema nonynsiuuil. Apeansl BUAOB. Buabl U HUX KU3HECHHBIC
CTpaTeruu. JKOJIOTUYECKUE IKBUBAJIICHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBa3UH Yy KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuubl W cXembl: «DKOJOTHYECKHE XAPAKTEPUCTHKU TOMYJISIIANY,
«IIpocTpaHCcTBEHHass  CTpyKTypa mHOomyiasiuum», «Bo3pacTHble  NHpaMHUAbI
nonyasiuun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH 3€MJIM  Pa3JIUYHBIMU
opranuzmammn», «Moaeins 3xkonornueckoit Humu /. M. XatunHcoHay.

O6opynoBaHue: repoapuu paCTEHUM, KOJIJICKITNH YKUBOTHBIX.

JladbopaTtopHasi pabora  «lIpucmocoGieHus ceMssH  pacTeHUH K
pacCeeHUION.

Tema 9. IKos10rusi CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3mMoB. buoneno3 u ero crpykrypa. CBs3M MEXIy
OopraHu3MaMH B OMOIIEHO3E.

Dxocucrtema kak OTkpbiTas cucrema (A. x. Tencnu). OyHKIIMOHAIbHBIC
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu u cetu. AOUOTHUECKHE OJIOKU
skocucteM. [10uBbI U Wbl B 3KOocHcTEMax. KpyroBopoT BEHIECTB U MTOTOK 3HEPTUU
B OKOCHCTEME.

OCHOBHBIE  TIOKa3aTeNM  JKOCHCTEMBbL. buomacca W OpOIYyKUUS.
DKOJIOTUYECKHE MTUPAMUIbI YHCENl, OMOMACChl U SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
HamnpapiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Ccykieccuu. [lepBudHbie U
BTOPUYHBIE CYKIIECCUM W HUX NPUYMHBL. AHTPONOT€HHBIE BO3JCHUCTBUSA HA
cykneccun. KnumakcHoe coobmectBo. bropasnoobpasue u mojaHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[Tpuponusie 3K0CUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopeti U
oKkeanos. Ikocucmemvl MyHOp, 1eco8, Cmenel, NYCMmulHb.

AHTpPOTIOTEHHBIE 3KOCHUCTEMBI. ATpOdKOCHCTeMa. ArporieHo3. Pazmuawms
MEXIy aHTPOIIOTCHHBIMH M MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opomckas
dnopa u dayna. CuHaHTpomm3alus TOpPOACKON ¢ayHbl. buonormdyeckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
skocuctemax. Ponv kackadnHoco 3gpghexma u 6udos-20ughukamopos (Kirouegvix
6u008) 6 QyHKyuoHuposanuu sxkocucmem. IlepeHOC FHEPTUN U BEIIECTB MEXKIY
CMEXHBIMHU SKOCHUCTEMaMH. Y CTOWYMBOCTD OPTaHU3MOB, TOMYJISIIIAA U 9KOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmuol 8030elicmeusi  3A2pASHeHUll  pPA3HbIX Mmunoe Ha
CYOOP2aAHUBMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO2O0 — HOPMUPOBAHUSL  AHMPONO2EHHO20 — B030€lCHEUS.
MeTo1010THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX SKOCHCTEM.

JdemoncTpauun
[Toptper: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoleHO3a»,  «IDKOCHUCTEMA

HIMPOKOJIUCTBEHHOTO Jecay, «IKOCUCTEMAa XBOMHOTO Jjecay, «DyHKIMOHAIbHbIE
TPYIIbl OPraHU3MOB B 3KOcCUCTEME», «KpyroBopoT BEIIECTB B HKOCHUCTEME,
«llenn nutanus (mMacTOMIIHAS, TETPUTHAS)», « DKOJIOTHIECKAs TUPAMUIA YUCEID,
«JKonoruyeckas nupamuyia OMOMacchly, «IKOJIIOTHYECKass MUpaMUIa SHEPTUNY,
«O0pazoBanue 6osoTay, «llepBuunas cykueccus», «BoccTaHoBlieHHE jeca Mmocie
noxapa», «JKocucTemMa 03epa», «ArporeHo3», «KpyroBopoT BemiecTB U MOTOK
OHEPTUU B arporieHo3ey, «[Ipumepsr ypOboskocucTem.

O6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHIL U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUMN, aKBApUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo03KOCHCTEMBD».

Jlabopatopnas padora «l3ydyenue paszHooOpaszusi MEJIKHUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX 9KOCUCTEMAX).

IKeKypeust «IKCKypcHsi B TUIIMYHBIN OuoreorieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJOJbHbBIN UM MOMMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKypeHst «DKCKYpCHsl B arpo’KOCHCTEMY (Ha MOJ€ WIM B TEIUIMYHOE
XO3SICTBO)».

Tema 10. buocgepa — riodanbHast IKoCHCTEMA

buocdepa — obmennanerapHas 000J0YKa 3eMIIM, TJIE€ CYIICCTBYET WIH
CylllecTBOBaJa XM3Hb. Pa3BuTue npeacrasieHuit o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Obnactu 6uocdepst u e€ cocras. JKupoe
BEIIECTBO Ouochepsl u ero PyHKIUH.

3aKOHOMEPHOCTH CcyInecTBOBaHus Onocdepnl. OcodeHHOCTH OMochephl Kak
ri100abHOM 3K0cHCTeMBI. JMHamMuueckoe paBHOBecue B Ouocgepe. KpyropopoTst
BEILIECTB U OMOTC€OXMMHYECKUE LUKIBI (Yriaepoa, a3ota). PUTMUYHOCTD SIBICHUN
B Onocdepe.

3oHanbHOCTE Omocdepnl. [lonarue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYH/Ipa, XBOIHBIE Jleca, CMELIaHHbIE U MIMPOKOIUCTBEHHBIE JIECa, CTENH, CABaHHbI,
MyCThIHU, TPOIMUYECKHE JIECA, BRICOKOTOPhA. KiuMar, pacCTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (yHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMANA U
ounochepHbIX PyHKIUH.

JdemoncTpauun

[Toptpetsi: B. 1. Bepnanckuii, 3. 31occ.

Tabmuubr u cxembl: «I'eocdepsr 3emnn», «KpyroBopoT azota B mpuUpoie»,
«KpyroBopoT yriepona B mpupoae», «KpyroBopoT Kuciopojia B HpPHUPOAEY,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnny», «TyHapay, «Talra», «Cmemannsiii jgec», «IIIupokoIuCTBEHHBIN
aecy, «Crenby, «CaBanHay, «[lycTeiasay, « Tponudyeckuii gecy.

O6opynoBaHue: repoapuu pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0LIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TMPUYUHBL. Bo3geicTBHEe YelloBeKa Ha
ouochepy. 3arpsizHeHHe BO3IyIIHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3/ICIICTBHE HA PACTUTENIbHBIA M XKUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W >KMBOTHOTO MHpa. OCHOBHBIE MPUHIMUIBI OXPAaHbI MPUPOIBI.
Kpacaesie kHuru. Oco0o oxpansembie mpuponansie Ttepputopun (OOIIT).
Borannueckue cajbl 1 300J0THYECKUE MTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSL UEJIOBEUYECTBA W MHPHUPOBI.
PanvonanpHO€  MPUPONOMOJIB30BAHUE M COXpaHEHHUE  OHOJOTUYECKOTO
pazHooOpasust 3emiu. OOImKME 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJOTHYECKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOSATHBIE MOCIEACTBUS.

Pa3Butrie METOJIOB MOHUTOPUHIA PA3BUTHUS ONACHBIX TEXHOT'€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepecaouje U
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneyugarowjue O00Cmyn K
ungopmayuu no COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl



9Kopeadbunumayuu dKocucmem U cnocooos 060pvObLl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemHvix 5KOCUCTEM.

JdeMoHcTpanuu

Tabmuubpl W cxembl:  «3arpsizHeHHEe  aTMocepbl»,  «3arps3HeHue
ruapocepsl», «3arps3HeHre nouBbl», «llapHukoBeId 3pdekT», «Ocobo
OXpaHsEeMbIE IPUPOJHBIE TEPPUTOPHUI, «MOJENH YIIPABIAIEMOTIO MUPay.
Ob6opynoanue: ¢doTtorpadhuu OXpaHIEMbIX pacTeHU U KUBOTHBIX KpacHoi
kHuru Poccutickon @eneparuu, KpacHoil KHUTH pervoHa.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJNbTaTaM OCBOCHHUS
0o0yJalmMMUCId MOporpaMM cpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType AMYHOCTHBIX PEe3ybTaTOB OCBOEHUS MPOrPAMMBI 10 OMOJIOTUHU
BBIJICJIEHBI CIEAYIOIIME COCTABIISIONIME: OCO3HAHHE O00YyYaroUMMUC POCCUNUCKON
rpaXIaHCKON UJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH
U CaMOOIIpENEeICHUI0, Haauuyue Mmomugayuy K  OOyYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEKIEHUUW JUYHOCTHU HAa OCHOBE
KJIFOUYEBBIX I[IEHHOCTEH U MCTOPUUYECKUX TPAJAMIIUN pa3BUTUA OHUOJIOTHUUECKOTO
3HAHMSL, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKaMHU, MPUCYIIMMHU CHUCTEME
OHOJOTHYECKOTO  O00pa3OBaHMs, Haluuue  NPABOCO3HAHUA  DKOJOTUYECKON
KYJbTYPBbI, CHOCOOHOCMU CMA8UMb €U U CTPOUTH )KU3HEHHBIE TUIaHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MPOTPAMMBI 110 OMOJIOTHUU JTIOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHOW JEATEIHBHOCTH B COOTBETCTBHH C
TPaAULMOHHBIMUA POCCUICKHUMH COLUOKYJIbTYPHBIMU, HICTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
NOBEAEHUS U CIOCOOCTBYIOT HpOLIECCaM CaMOIO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH TMO3ULMHU JHUYHOCTH, NATPUOTU3MA U
YBAKEHHS K 3aKOHY W IMPABOINOPSJKY, YEIOBEKY TpyJla M CTaplieMy MOKOJIEHUIO,
B3aMMHOT'0 YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HAaCIEIUI0 U
TpaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPYKaroIIEH cpese.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBAThCS
c(hOpMUpPOBAHHOW BHYTPEHHEH MO3UIMEN JUYHOCTU, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUICKOTrO OOIIECTBAa, PACIIMPEHUE KU3HEHHOIO
OTBITA U OMBITA JEATEILHOCTH B MPOIECCE peaiu3allui OCHOBHBIX HamNpaBICHUMN
BOCIIUTATEJILHOU I€SITEILHOCTH, B TOM YKCJIE B HACTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH IPAKJAHCKON MO3UIIMK 00YUYaOIIEerocs: Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCUICKOT0 OOLIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KCHHE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEILHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEXKICHUSAMH, KyJIbTYPHBIMH IIEHHOCTSIMU U
COIIMAJILHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCJIENOBATENbCKUX 3a7a4, YBAXKUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB TIPH OOCYXJIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPHKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKON JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS

c(hOpMUPOBAHHOCTH pOCCHUICKOMN IPaXJIaHCKOM UJCHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHHS K CBOEMY HapoJy, YYBCTBa OTBETCTBEHHOCTH TIEpe.l
Ponuuou, ropmoctu 3a cBOWM Kpal, CBOXO PoauHy, CBOM S3BIK M KYJBTYpY,
MPOIILJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHWE K TMIPUPOTHOMY HACJICAHMIO M MaMSATHUKAM TPHUPOJIBI,
JTOCTUXEeHUsSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHS OWOJOTMM B TO3HAHUU 3aKOHOB
MIPUPO/JIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

ujeiHas yoexxaEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME IYXOBHBIX IICHHOCTEH POCCHICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJIUTENISIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOTO TPHUHSATHS I[IEHHOCTEM CEMEWMHOM JKU3HM B COOTBETCTBUHM C
TpaaulKusIMHu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBUS )KMUBOIM IPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CAaMOBBIPDQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuueckoro BoCNUTAHUA, POPMHUPOBAHUS KYJIHTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOJTyYHUs:

NMOHMMAaHWE W pealn3alusi 3J0pOBOTO M 0Oe30macHoro obpa3a >XU3HU
(3mopoBOE€  TUTaHWE, COOJIIOJICHHME TUTMEHWYECKUX TPaBWJI ©  HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHIATHM M OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTbH), O€pEeKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3HMUECKOMY U NICUXUYECKOMY 3/10POBBIO;

NMOHMMAHWE 1EHHOCTH TNpPaBWUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOXKAIOIIKUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHUE MOCHEACTBUNA W HENPHUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOnIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0II00HE;

TFOTOBHOCTh K AaKTHUBHOM JESITEIbHOCTU TEXHOJOTUYECKOH U COLMATbHON
HaIpaBJI€HHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITENHHO
BBITIOJTHAITh TaKyl0 JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpophecCHOHAIBHON ACSTENbHOCTH, YMEHHUE
COBEpIlaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccun W Peanu30BbIBAThH
COOCTBEHHbBIE KU3HEHHbIEC TUIAHbL;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa30oBaHUI0O W CaMOOOpPA30BaHHWIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JI0TN4eCKOTr0 BOCIIMTAHUS:

HKOJIOTHYECKH LEJIECO00Pa3HOE OTHOIIEHHE K NPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJle, OCHOBE €€ CyILECTBOBAaHMS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOW KYJIbTYphI: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOXHBIX TMOCJHEACTBUI ISt
OKPYKaIOLIEH Cpebl;

OCO3HaHUE TI00aJTbHOIO XapakTepa HKOJIOTMYECKHUX MpoOieM W MyTed HX
pelIeHus;

CIIOCOOHOCTh HMCIIOJI30BaTh IMPUOOpETaeMble MpPU HU3YYEHUU OUOJIOTHH
3HAHMSI M YMEHUS IMpU PEIICHHH MNpo0JIeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIOTIOIB30BaHUEM  (COOMIOJIEHHE  MpaBUl  TMOBEIEHUS B MPHUPOJE,
HAIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHUS B HKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMNPUATHE JCUCTBHUM, NPUHOCAIIMX BpPEI  OKpYXKaroUeu
OPUPOJIHON cpesie, YMEHHE MPOTHO3UPOBATH HEOJArONPHUSATHBIE HKOJIOTHYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBpAIIATh UX;



HAJIMYUE Pa3BUTOTO SKOJIOTHUYECKOTO MBIIICHUS, SKOJIOTHUECKON KYIbTYpPHI,
OTbITa JeSITeIbHOCTU HKOJIOTUYECKOM HaNpaBJIEHHOCTH, yYMEHHUS
PYKOBOJICTBOBAThCSI UMH B TO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMATBHOM
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON NEATEIHHOCTH SKOJIOTHUECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJIHUKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3BIKOBOW M UYMTATEIbCKOM KYyJIbTYypbl KaK CpeICTBa
B3aMMOJICUCTBUS MEXTY JIIOJAbMU U TIO3HAHUSI MUPA;

NOHUMaHUE CcrneuupuKku OHOJOTUM KakK HayKd, OCO3HaHUA €€ poju B
(GOpMHpPOBAaHNN PALMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpPEICTaBICHUS 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE MPHUPOJIbI, YeJOBEKa U
oO1ecTa, B IMO3HAHUM MPHUPOIHBIX 3aKOHOMEPHOCTEH M PEHICHHH MpoOJemM
COXpPaHEHUS MTPUPOTHOTO PAaBHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJOTMU JJII COBPEMEHHOW LMBHIM3ALUU:
oOecrieyeHruss HOBOTO YPOBHS Pa3BUTHSI MEAMIIMHBI, CO3/aHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTb pPEecypcHble  MpPOOJEeMbl  pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
oOecrieueHuss  mepexoja K  YCTOMYMBOMY — pa3BUTHIO,  pallMOHAIbHOMY
UCTIOJb30BAaHUIO MPHUPOJHBIX PECYPCOB U (HOPMHPOBAHMIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OWMONOTMYECKUX 3HAHUH B MEJAX
NOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydwarouuxcs, (Gpopmupyemon
IpU U3y4YEeHUU OUOJIOTHH;

MOHWMaHWE CYIIHOCTH METOJOB MO3HAHMS, UCTIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [UIS aHalu3a |
OOBSICHEHUS! SIBIICHUIN OKPYXKAIOUIEro MUpa U MPOUCXOJAMIMX B HEM HM3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIIOUEHMs] Ha OCHOBE HAy4dHbIX (DaKTOB U
UMEIOIINXCS JAHHBIX C HENbI0 MOTYUYSHHs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJB30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelIeHus mpoOyieM B pealibHbIX )KU3HEHHBIX CUTYAIHUsIX;

OCO3HaHWE IIEHHOCTH HAy4YHOH JeATEeNbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO M HCCIIEIOBATENBCKYIO JISATEIHPHOCTh HHANBHUIYALHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTh K  HEOPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY IOJYUYEHHUIO HOBBIX 3HAaHUI MO OHMOJOTHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMHU.



METANIPEIMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHUS yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYuUMble IS (OPMUPOBAHHMS MHUPOBO33PEHHS OOyHaArOUIUXCS
MEXKIUCHUILUIMHAPHBIE (MEXKMPEIMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHeIU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrusi, SABJICHHE, MPOIECC,
cuUcTeMa, Hay4HbId (PakT, MPUHIIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEIOBAaHUE,  HAOJIOJICHHE,  WU3MEpPEHHUE, OKCIEPUMEHT U  JApYyrue);
yHUBEpCaIbHbIC Y4ueOHBbIC JEeUCTBUS (MTO3HABATENbHBIE, KOMMYHHKATHUBHBIC,

peryJISITUBHBIC), obecrieunBaroIIIe dhopmupoBaHue (G yHKITMOHATBHOMN
IPAMOTHOCTH W  COLMAIbHOM KOMIETEHUMU OO0YyYaloluXcsl; CIOCOOHOCTh
o0ydaromuxcs HCIIOJIb30BATh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHWS W  YHUBEpPCaJbHbIE y4eOHbIE JICUCTBUS B
MO03HABATENLHON M COLIUATBLHOMN MPaKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro O0OIero
oOpazoBaHusi y oOyuyaromierocs OyayT chOpMUpPOBaHbl [O3HABATENIbHbBIC
yHUBEpCaIbHbIC yUeOHbIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEpPCATIbHBIC YUCOHBIC
NEUCTBUSA, PETYJSTUBHbIE YyHHUBEpPCAIbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHAas
NESATETHHOCTD.

MeramnpeaMeTHbIC PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEOHETO OOIIero
00pa3oBaHMsl TOKHBI OTPAXKATh:

OBnanenue YHHBepPCAJIbHBIMH yueOHBIMHU NM03HABATEeJIbLHbIMH
JNeUCTBUSIMMU:

1) 6a3oBbI€e JIOrHYECKHE 1eHCTBHUS:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W aKTyaJlu3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHHWHM 3HAHWK TPUEMBI JIOTHYSCKOTO MBIIIICHUS
(ananu3za, cuHTE3a, CPaBHEHUS, Ki1accu(pUKaluu, 0000IIECHUs ), PACKPBIBATH CMBICII
OMOJIOTUYECKUX TOHATUN (BBIICTATH MX XapaKTepHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3U C IPYTUMHU MOHSATUSIMH);

OTIpENIEATh IENN JeATCILHOCTH, 3ajaBas IapaMeTphl M KPUTECPUU HX
TOCTIDKECHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA HIETISIMU;

HCITOIb30BaTh OMOJIOTHYCCKHE MOHATHUS JIsl 0OBSICHEHUS (PAaKTOB M SIBJICHHUM
KUBOU TIPUPOJBL;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIyKTUBHBIC, JEAyKTUBHBEIC, IIO
aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PacCCMATPHUBACMBIX
SIBIICHUSIX, (DOPMYJTIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICIIbHbIE cpeactBa IS Ipe/ICTaBlICHUS
CYIIIECTBCHHBIX CBS3¢H M OTHOIICHWN B M3yYaeMbIX OMOJOTHYECKHX OOBEKTaX, a



TAaKK€  NPOTUBOPEUMU  Pa3HOrO0  poAd,  BBIIBIEHHBIX B Pa3IMYHBIX
UH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabatrhiBaTh IUIaH pEIICHHUsS MPOOJIEMBbl C YYETOM aHajIu3a HMMEIOLIUXCS
MaTepHUaIbHbIX U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTbL M  BBIIOJHATH pabOTy B  YCIOBHUAX  PpEajbHOrO,
BUPTYaAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJIEHUE TIPHU PELIEHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-HCCIIEI0BATEIbCKON U MPOEKTHOM JESATENBHOCTH,
HaBbIKAMM  pa3penieHus MnpooOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIb30BaTh pa3jMuYHble BUABI JEATEIBHOCTH IO TMOJYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalMH, MNPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4YEOHBIX
CUTYaIHUsIX, B TOM YHCJIE TPU CO3AHUH YUEOHBIX U COLUATIBHBIX TPOEKTOB;

(¢opMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJIeTh HAYYHONH TEPMUHOJIOTHUEH,
KJIFOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (OpMyJIUMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHON
NEATENbHOCTH U dKU3HEHHBIX CUTYaLIHSIX;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Yy €€ pEeLICHHs, HaXOAWTh apryMEHThI Ul J0Ka3aTelbCTBa
CBOMX YTBEPXKACHHI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOAE PpEIICHHUS 33Ja4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OILIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYLIECTBJIATh LIE€JECHANPABICHHbIM MOUCK MEpPEeHOCa CPEICTB M CHOCOOOB
JeMCTBUSI B MPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 M IPAKTUUYECKYIO 00jacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTel;

BBIIBUT'aTh HOBBIE WJEH, MpeiaraTb OpUIrMHAJIbHBIE MOAXOJbl U pEUICHUS,
CTaBUTh NMPOOJIEMBI U 337a4H, T0IyCKAIOIINE albTEPHATUBHBIEC PELLICHUSI.

3) pabora ¢ undpopmanueii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpManuu (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEeparype, OHOJOTUYECKUX CIIOBapsX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B VIHTepHETE), aHANU3UpPOBATH



WH(OPMAITUIO PA3THYHBIX BUIOB U ()OPM TMPEACTABICHHS, KPUTUIECKHA OIICHUBATH
e€ T0CTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

dbopMyIMpOBaTh 3aMpOChl U MPUMEHSTH PA3NTMUYHBIE METOJbI MPU TOUCKE U
oTOOope Ounosornueckor mHpopManu, HEOOXOAUMOM JIJisi BBITIOTHEHUS YYEOHBIX
3ajay;

npuoOpeTaTh OIBIT HMCHOIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYpPy aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
TTOMICKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAJbHYIO  (opMy  TpeacTaBIeHUA
ounosnornyeckor uHbopmarmu (cxeMbl, rpaduKu, TUarpaMMbl, TaOIHUIIbI, PUCYHKH
H Ipyroe);

UCTIONb30BaTh HAYUYHBIA S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
OMOJOTMYEeCKOM HMH(pOpMalMei: MNPUMEHATh XHMHYECKHE, (u3nyeckue u
MaTeMaTUYeCKUe 3HAKU W CHUMBOJBI, (HOpMyJibl, aO0peBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PACTO3HaBaHWA W 3aUTHl  uWH)OpMaIuw,
UHGOPMAIIMOHHOHN 0€30MaCHOCTH JIUYHOCTH.

OgyaieHUe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHU AeCTBUAMM:

1) o01enme:

OCYIIECTBISATh KOMMYHHUKAITMHN BO BCeX cpepax KM3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTE WJIM JIMCKYCCHM TIO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENHHO BBIMIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl W COTJIACOBAHHOCTH IMO3HMIIMKA JIPYTUX YYACTHHKOB
JIMaIora Uik JUCKYCCHUH);

pacro3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOIICHHS, TOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHS KOHQIMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOHPIMKTHI H BECTH IIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCO0aMU OOIEHUS W B3aUMOJICHCTBUS, MOHMMATH
HAMEPEHUS IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIEHNUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JOTHUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eITeIbHOCTD:

NOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW M WHAMBUAYaJIbHOM
paboTHI MpU PEIICHUU OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHSI PU PEIICHUH YICOHOMN 3a/1auu;

BBIOWpATh TEMATHKy M METOJBl COBMECTHBIX NIEUCTBHM C y4&€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEH KaXKJIOTO YJieHA KOJIEKTUBA;



IPUHUMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJMHUPOBATh JIEUCTBUSA II0 €€ JIOCTUKECHHUIO: COCTABJATH IUIAH JICHCTBHM,
pacmpenensaTb pojad ¢ Yy4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHO paboOThI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAJAa M KaXJOTO yYaCTHUKA KOMAaHIbl B
oOuIMii pe3ynbTat No pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/yiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUHA HOBU3HBI,
OPUTHHAIIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HHUIIUATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMH PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBIABICHUSA NPOOJIEM U UX
pEIIEeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUW I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBHSIX W MOCTYIKax IO OTHOUIEHUIO K XMBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSATENIBHO OCYILECTBIIATh MTO3HABATENIBHYIO JAESITEIBHOCTD, BBISBISATH
npo0eMbl, CTaBUTh U (POpMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEeIbHON
NEeATENbHOCTH U dKU3HEHHBIX CUTYaLIHSIX;

CaMOCTOATENIbHO COCTaBJATh IUJIaH pEHIeHHs MNpoOJeMbl C  y4ETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN 1 MPEAIOUTCHUN;

JIaBaTh OLICHKY HOBBIM CHUTYalHsIM;

pacIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPENOYTECHHUI;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWW, NOCTOSHHO TOBBIIIATH CBOM OOpa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YyJIBTATOB LIEISAM;

BJa/JeTh  HABbIKAMU  MO3HABaTEJNIbHOM  pedrekcun Kak  OCO3HaHUs
COBEpLIAEMBbIX JEHUCTBHII M MBICIUTEIBHBIX TIPOLIECCOB, UX PpE3yJbTAaTOB U
OCHOBAaHM, UCHOJIb30BaTh MPUEMBI pedIeKCUU AJis OLEHKU CUTyaluu, BbIOOpa
BEPHOI'O PEILICHHS;

YMETh OLEHUBATh PHUCKHM W CBOEBPEMEHHO IPUHMMATh PEIIEHUS MO HX
CHUKEHHIO;



NPUHUMATh MOTHBBI M apryMEHTbl APYTUX TNpH aHaIW3e pe3yJIbTaToB
NEeATENbHOCTH;

3) npuHATHE Ce0HA U APYTrUX:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHThl APYTUX TMpH aHaIW3€ pe3yJbTaToB
NEeATEIIbHOCTH;

MpU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYTOTO YeIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl OCBOCHHS COJEpPKAHHUS Y4yeOHOro mpeaMera
«buonorus» Ha yrIyOJN€HHOM YpPOBHE OpPHEHTHPOBAaHbI Ha obOecredyeHue
npoduibHOro  oOydeHust  oOywarouuxcst  Ouosormn. OHM — BKJIIOYAIOT:
cnenuduyueckue st OMOJIOTHUN HAayYHbIE 3HAHUSI, YMEHUS 1 CTIOCOOBI IEUCTBHI 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPa30BaHUI0 3HAHUM, BUJIbI JEATEILHOCTH 10
MOJIYYEHUIO HOBBIX 3HAHUU W UX MPUMEHEHHUIO B PAa3JIUYHBIX YUYEOHBIX, a TAKKE B
peaNbHBIX XU3HEHHBIX cuTyauusx. [IpeamerHbie pe3ysibTaThl MPEICTABICHBI IO
rojgaM U3y4eHUs.

[IpenmeTHble pe3ysbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
KJaacce IOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MecTe€ M pOJM OHOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHWU €CTECTBEHHO-HAYYHOW KApTHUHBI MUpPA, B
MO3HAHWW  3aKOHOB  TPHUPOABI U  pEHIEHUH TpoOJeM  PaIMOHAIBLHOTO
MPUPOJIONOIB30BAHUS, O BKJIAJAE POCCUNCKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OuoJIorny;

BIIQJICHUE CHUCTEMOM OWOJOTMYeCKHMX 3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloIue OUOJIOTMYECKUE TEPMHUHBI U TOHATUA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJISAIHs, CaMOBOCIPOU3BECHNUE,
HACJIEJICTBEHHOCTh, MU3MEHUYMUBOCTh, POCT U pPa3BUTHE), OMOJOTMYECKUE TEOPUU
(xnerounas teopus T. [lIanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi TeOpHsi
HacnenactBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o 1eHtpax
MHOTOOOpa3usi M TNPOUCXOXKJICHHUS  KYyJIbTYpHBIX  pAacTeHUM),  3aKOHBI
(enHOOOpa3usi MOTOMKOB TMEPBOIO IMOKOJICHMS], PACIICIUICHHS, YACTOTHI TaMeET,
HE3aBUCUMOro HacienoBaHuss 1. Menaens, TOMOJIOTUYECKHX DPSAIOB B
HacJIeICTBEHHOM N3MEHUYUBOCTH H. . Basumnoga), MIPUHIIATIBI
(KOMITJIEMEHTapPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJIAMU HAYYHOTO MO3HAHUS, HCIOJb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOII0/ICHNUE, SKCIIEPUMEHT);



YMEHUE BBIICTATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIE
OaxkTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CHCTEM
OpraHOB pACTCHUM, KUBOTHBIX, YEJOBEKa, IPOIECCOB JKU3HEACITCIIBHOCTH,
MPOTEKAIONIUX B OPTaHW3Max PacTCHUH, KUBOTHBIX M YEIIOBEKA, OMOJOTHYECKHUX
POIIECCOB: OOMEHa BEmIeCTB (MeTabonmM3M), MpEeBpaIleHUsT YHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHMS, (OTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMeTOoreHe3a, IMOpUoreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHA,
pa3MHOXEHUS,  WHANBUAYATLHOTO  pPa3BUTHUA  OpraHu3Ma  (OHTOTeHEe3a),
B3aMMOJICUCTBUS TEHOB, TE€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMEHHUE YCTAaHABIMBATH B3aUMOCBSI3M MEXIY OpPraHOMJIAMU KJIETKU M HUX
GYHKIUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEH M WX (YHKIHSIMH, MEXIY
opraHaMd W CHUCTEMaM{ OpPTaHOB y pACTEHWH, >KMBOTHBIX M UYEJIOBEKa U WX
GYyHKIUSIMH, MEXIY CHUCTEMaMH OPTraHOB M WX (PYHKIUAMH, MEXAY dTaramu
oOMEHa BelIeCTB, ATalaMu KJIETOYHOIO ITUKJIA U KU3HEHHBIX IUKJIOB OPTaHU3MOB,
sTanaMu 3MOPUOHAIBHOTO Pa3BUTHUS, TEHOTUNIOM M (PEHOTUIIOM, (PEHOTHIIOM U
(dbakTOopamMu cpebl OOUTaHUS,

YMEHUE BBISIBJIATh OTIMYHUTEIbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHuM, >)KUBOTHBIX M YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JUIsl JOKA3aTEJNbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYIII;

yMEHHUE pelaTb OMOJIOTUYECKUE 3aa41, BHISBISITH TPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXTY UCCIEAYEMBIMU OMOJIOTHYSCKUMH TIPOIIECCAMHU U SIBJIICHHUSIMHU, JIeTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHUE BBIMOIHATh JTA0OpATOPHBIE W TPAKTUYECKUe pPabOThI, COOIIOIATH
npaBuiia Mpu padboTe ¢ yu4eOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OKCHECPUMEHTATBHBIMU
cpeacTBaMu, GOpMyIUpysS LEdb HWCCIEIOBaHUS, AaHATU3UPOBATH IOTYYCHHBIC
pe3yabTaThl U JENaTh BHIBOIHI,

yMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIEOBATEIbCKON paboTe Mo OMOJIOTUH,
OKOJIOTUM W MEJUIIMHE, MMPOBOJUMON Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATh  TMOJYYCHHBIC  PE3yJbTaThl HAa  YUYCHHYECKHX

KOH(DEpEeHITUSX;
YMCHHE OIICHWBATh JTHUYECKHUE AaCIeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmacth  OWOJOTMM W MEAWIHMHBI  (KJIOHMPOBAaHWE,  HMCKYCCTBEHHOE

OTUIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHUE T'€HOMAa U CO3/IaHHE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYILECTBIISITh OCO3HAHHBIM BBIOOp Oynymied npodeccuoHaIbHOM
NEATENHLHOCTH B 007acTH OMOJOTHHU, MEAUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPUU,
CEJIBCKOTO XO3SIIICTBA, MUILEBONW MPOMBIIUICHHOCTH, YIUIyOJISTh MMO3HABATEIbHBIN
WHTEpPEC, HAMIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
IPOJOJDKEHUE OHMOJOrMYecKoro oOpa3oBaHMs B OpraHuM3alUsiX CpEeIHEro
po(heCCHOHATIFHOTO U BBICIIET0 00pa30BaHUsl.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 11
KJlacce JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MecTe€ M pOJM OHOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOMH
KapTUHbI MHpA, B TO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKHUX
npo0JieM 4YeloBEeYecTBa, a TakKe€ B PEHIEHMH BOMPOCOB PALMOHAIBHOTO
IPUPOAOIIONb30BaHUSA, U B (DOPMUPOBAHUH IIEHHOCTHOI'O OTHOILEHHS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOexHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpeleNeHus] M IOHMMAaHHE CYIIHOCTH OCHOBOIIOJNAralmIIuX OHOJOrHYECKHUX
TEPMUHOB M TOHATHHA (BHI, dKOCUCTeMa, Ouocdepa), OMONIOTrHYECKHUE TEOPUU
(aBomonnonHas teopust Y. JlapBruHa, cHHTETHYECKAs TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBepuioBa — 0 nyTsX U HampasieHUsIX sBomonuu, B.M. BepHaackoro — o
ouocdepe), 3akonbl (renerudeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoasimieBoro cxoactea K. M. bapa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMHJIbl DHEpPruM), runore3sl (rumoresa «vupa PHK» V.
['unbepra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAaMU  HAYYHOTO  IO3HAHUA,
UCTIOJIb3YEMbIMU B OMOJIOTHYECKUX HUCCIIEIOBAHUAX KUBBIX 00BEKTOB M 3KOCUCTEM
(omucaHue, U3MepeHue, HaOIIOJEHHE, HKCIIEPUMEHT), CIOcOO0aMu BBISIBJICHHUS U
OLICHKM aHTPOIOT€HHBIX U3MEHEHHUI B PUPOJIE;

YMEHHUE BBIACIATh CYIIECTBEHHBIE NPHU3HAKU: BHJIOB, OHMOI€OLEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIOMIETO, ABMXKYIIETO M Pa3pbIBAIONIETO
€CTECTBEHHOTO otbopa, ITONaTPUYECKOTO u CUMITIATPUYECKOTO
BUI000pa30BaHus, BIAUSHUS JBMXKYLIUX CHJI SBOJIOLMU HA T€HO(POH]I MOy,
IPUCHIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMsI, YepeJOBaHUS HaIPaBICHUN
IBOJIFOLIMH, KPYTOBOPOTA BEIECTB U MOTOKA SHEPTUH B SKOCHCTEMAX;

yMEHUE YCTaHaBJIMBAaTh B3aMMOCBS3M MEXKIY MPOIECCaMU SBOJIOLUH,
JBIKYIIMMHM CHJIAMUA aHTPOIIOT€He3a, KOMIIOHEHTAaMHU PA3JMYHBIX SKOCHUCTEM U
IPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYMTENbHBIE  TMPU3HAKM  JKUBBIX  CHCTEM,
PUCTIOCOOJICHHOCTh BHJIOB K cpelle OOMTaHHs, aOMOTHYECKUX U OMOTHUYECKHX



KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIIECTBaX,
AHTPOITOIE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIJIsI JIOKa3aTeIbCTBA POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3 OPTAHU3MOB U CPEIIbI OOWTAHWS, €AMHCTBA
YEJIOBEUECKNX pac, HEOOXOIMMOCTH COXPAaHEHHS MHOT0o00pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHUSI PUPOJIBI M YETIOBEUECTBA;

yMEHHUE pPelaTh OMOJIOTUYSCKUE 3aa9H, BBISBIISITH IPHYUHHO-CIICICTBCHHBIC
CBSI3U MEXIY UCCIEAYEMBIMU OMOJIOTHYECKUMH TIPOIIECCAMHU U SBJIICHHUSIMU, JIeTIATh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATh J1TA0OpATOPHBIE M MpPaKTUYECKUe padoThl, COOIIOIAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMECHTAIBHBIMU
cpenctBamu, GOPMYTUPYS I€NIb HMCCIEIOBAHUSA, AaHAIW3UPOBATH TOTyYCHHbIE
pe3yiabTaThl U JENaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATENIbCKON paboTe Mo OuoJioruw,
DKOJIOTUU W MEIUIIMHE, TMPOBOJUMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMWYHO  TPEACTaBIATH  MOJYYCHHBICE  pE3yJbTaTbl Ha  YYCHHYECKHX
KOH(EPEHITUSIX;

YMEHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
¥ YeIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUSIX U CHOCO0axX MPeAoTBpAICHUS
r1o0aabHBIX U3MEHEHU B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHanTbHON
NEATETHPHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIONH30BAHMS, MEIUITHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEITHLCKOTO XO3SWCTBA, MHUIIEBOMN
MPOMBIIIVICHHOCTH, YTIIyOJIATh TO3HABATEIbHBI WMHTEPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOLIEH  mpodeccud HW  MPOJOJDKEHUE
OMOJIOTHYECKOTO 00pa30BaHUs B OPTraHU3AIUAX CPEIHETO MPOQPECCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHMe pa3iesioB U TeM Korrposasie | Tpaxrmseciie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 buonorus kak Hayka 1 0 https://lesson.edu.ru/06/10
2 JKuBbIe CUCTEMBI M X U3yUYEHUE 1 https://lesson.edu.ru/06/10
3 buonorusa knetku 0 0.5 https://lesson.edu.ru/06/10
4 Xumuueckasi OpraHu3aius KJIeTKU 10 0 https://lesson.edu.ru/06/10
5 Crpoenuie U pyHKLIUHU KIETKU 8 0 2 https://lesson.edu.ru/06/10
6 OOMEH BELLCCTB H IPCBPALICHHC JHEPTHH B 9 1 2 https:/lesson.edu.ru/06/10
KJIETKE
7 HaCHeHCTBeHIfa}I MH(OpMAILT 1 9 0 0.5 https://lesson.edu.ru/06/10
peanuzanus e€ B KJIETKe
JKU3HEeHHBIN IUKIT KIETKHA 6 1 1 https://lesson.edu.ru/06/10
9 Crpoenne U pyHKIUU OPraHU3MOB 17 1 1.5 https://lesson.edu.ru/06/10
10 Pa3sMHOkeHHUE U pa3BUTHE OPraHU3MOB 8 1 1.5 https://lesson.edu.ru/06/10
11 Tenieriia — nayka o HaCHIEACTBEHHOCTH | 2 0 0.5 https:/lesson.edu.ru/06/10
W3MEHYUBOCTH OpTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0 1 https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0 1 https://lesson.edu.ru/06/10
14 I'eneruka yenoseka 3 0 0.5 https://lesson.edu.ru/06/10
15 Cenexkuusi OpraHu3MOB 4 0 1.5 https://lesson.edu.ru/06/10
16 buotexHoiorus U CHHTETHYECKAsT OMOJIOTHS 4 1 0.5 https://lesson.edu.ru/06/10




17

PesepBHOE Bpems

https://lesson.edu.ru/06/10

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

15




11 KITACC

KoimnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIe
Ne n/n P Konrtpoasnsie | IIpakTnueckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

3apoKAEHUE U Pa3BUTHE 3BOJIOLMOH

1 POIICHIE 1 b HIOHHBI 4 1 0 https:/lesson.edu.ru/06/11
MPECTaBICHUNA B OMOJIOTUI

2 MuUKpO3BOIIONHMS U €€ PE3yIbTaThl 14 0 https://lesson.edu.ru/06/11
Maxkpo3BOIIOLHS U €€ PE3YIbTAThI 6 https://lesson.edu.ru/06/11
[Ipoucxoxaenue u pas € XKU3 a

4 POHCXQIACHHE 1 PASBUTHE HHSHH 1 15 1 1.5 https://lesson.edu.ru/06/11
3emie

5 [IpoucxoxacHUE YeI0BEKAa — aHTPOIIOI€HES 10 1 1 https://lesson.edu.ru/06/11
DKOJIOTHsI — HayKa O B3aMMOOTHOILLEHHUAX

6 OpraHu3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0 0.5 https://lesson.edu.ru/06/11
C OKpY>Karolleu cpenou

7 Opranu3Mebl U cpesia 0OOUTaHUS 1.5 https://lesson.edu.ru/06/11
DKoJ0TUs BUAOB U MO 0.5 https://lesson.edu.ru/06/11
DKoJ0THUs COOOIIECTB. DKOIOTMUECKHE

9 HHECTs HoTHHecKH 12 1 0.5 https://lesson.edu.ru/06/11
CUCTEMBI

10 buocdepa — rmobanpHast skocucTemMa https://lesson.edu.ru/06/11

11 YenoBek U OKpysKaroas cpeaa https://lesson.edu.ru/06/11

12 PesepBHOE Bpems https://lesson.edu.ru/06/11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 7.5







ITOYPOYHOE INTAHUPOBAHUME

10 KUIIACC
KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Koutpoasbnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl

buonorus kak KOMIUIEKCHas! HayKa U Kak

1 y 1 0 0 https://lesson.edu.ru/06/10
4acTb COBPEMEHHOTI'0 O0IIIeCTBA

2 JKuBble cucTeMbl U UX CBOWCTBA 1 https://lesson.edu.ru/06/10
VYpoBHEBasi OpraHu3aius K1UBbIX CUCTEM 1 https://lesson.edu.ru/06/10

4 Bxonnas konTponbHas padota Nel 1 1
Wcropust OTKPBITHS U U3YUYEHUS! KIETKHU.

5 P P 4 1 0 0 https://lesson.edu.ru/06/10
Kunerounas Teopus
Mertozabl MOJIEKYJIIPHON U KIETOYHOU
6uonoruu. [Ipaktnueckas padora Nel
«M3y4yeHne MeTo10B KJIETOYHOH OMOJIOrHH

6 Y A 1 0 0.5 https://lesson.edu.ru/06/10
(xpomatorpadusi, snexTpodopes,
muddepeHmaIbHOe HEeHTPpU(yrupoBaHme,
[ILIP)»

7 XUMUYECKUN COCTaB KJIETKU 1 0 0 https://lesson.edu.ru/06/10
MunepasbHble BEIIeCTBa KIETKU, UX

8 P B ’ 1 0 0 https://lesson.edu.ru/06/10
Ouosoruyeckas poib
Opranuyeckue BelecTBa KJIETKU — OEJIKU.

9 JlaGopaTtopnast pabota Nel «OOHapykeHHe 1 0 0.5 https://lesson.edu.ru/06/10
0EJIKOB ¢ TIOMOIIIbIO KAUECTBEHHBIX PEAKIUI»

10 CaoiicTBa, K1accupuKanyst U GyHKIUNA 1 0 0 https://lesson.edu.ru/06/10




0€eJIKOB

OpI‘aHI/I‘ICCKI/Ie BCIICCTBA KIICTKHU —

11 0 https://lesson.edu.ru/06/10
YTJIEBOIBI

12 Oprannueckue BEeUeCTBa KIETKH — JIUIHIbI 0 https://lesson.edu.ru/06/10
Hyxkneunoseie kucnotsl. JIHK u PHK.
Jlaboparopnas pabota Ne2 «VccnenoBanue

13 paTOpHai p A 0.5 https://lesson.edu.ru/06/10
HYKJICMHOBBIX KHCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3JIuYHbIX OPraHU3MOB)
Crpoenue u pynkunn ATO.

14 p bynxn HApyrue 0 https://lesson.edu.ru/06/10
nykieosuaTpudocdarer (HTD)
Ceksenuponanue JJHK. Metonpl reHOMUKHU,

15 P A g 0 https://lesson.edu.ru/06/10
TPAHCKPUIITOMHUKH, POTCOMHKH.

16 MeToapl CTpyKTypHOU OHOJIOTUH https://lesson.edu.ru/06/11

17 Tunel knerok. [IpokapuoTnyeckas KieTka https://lesson.edu.ru/06/10
CtpoeHune 3yKapuoTUYECKOM KIETKH.

18 [Ipaktrueckas padota No2 «3ydenue 0.5 https://lesson.edu.ru/06/10
CBOMCTB KJICTOYHOU MEMOpaHbI»

19 IToBepXHOCTHBIN anmnapatT KIeTKH 0 https://lesson.edu.ru/06/10
OnHoMeMOpaHHbIE OPTaHOUBI KIETKH.
[IpakTuueckas padora Ne3 «M3yuenue

20 0.5 https://lesson.edu.ru/06/10
JBIDKEHUS [IUTOTIIA3MBI B PACTUTEIIBHBIX
KJIETKaX»
[TonyaBTOHOMHBIE OpPraHOUIBI KJIETKH:
MHTOXOHIPHUH, IacTuabl. JlJaboparopHas

21 P g patop 0.5 https://lesson.edu.ru/06/10
pabota Ne3 «MccnenoBanue rmiazMom3a u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAaX)»

22 HememOpaHHbIe OpraHoOU/IbI KJIETKH 0 https://lesson.edu.ru/06/10




23

CtpoeHue u QyHKIHH sipa

https://lesson.edu.ru/06/10

24

CpaBHHTEIbHAS XapaKTEPUCTHUKA KICTOK
sykapuot. Jlaboparopuas padora Ned
«/3yueHne CTpOCHUS KIIETOK Pa3InYHbIX
OpPTraHU3MOBY

0.5

https://lesson.edu.ru/06/10

25

AccuMuISIIMS U JUCCUMMIIALIUS — JIBE
CTOpOHBI MeTaboau3Ma. THurbl oOMeHa
Bemiect. Jlaboparopuas pabora No5
«3y4eHune KaTaauTH4eCKON aKTUBHOCTH
(dbepMeHTOB (Ha IpuMepe aMuIa3bl WK
KaTasasbl)»

0.5

https://lesson.edu.ru/06/10

26

DepMEHTAaTUBHBIN XapaKTep peakLun
KJIeTOYHOro Metabonusma. JlabopaTopHas
pabota Ne6 «M3yuenue pepMeHTaTHUBHOTO
pacIuenIeHus NepoKCUaa BOAOPOaa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX»

0.5

https://lesson.edu.ru/06/10

27

benku-akTuBaTOpH! U OENKU-UHTHOUTOPHI

https://lesson.edu.ru/06/10

28

ABTOTpOGHBIN THIT 0OOMEHA BEIIECTB.
doTtocuHTE3

https://lesson.edu.ru/06/10

29

Xemocunres. Jlaboparopnas padota Ne7
«CpaBHeHHe MpoLeccoB POTOCUHTE3A U
XEMOCHHTE3a

0.5

https://lesson.edu.ru/06/10

30

AHa’poOHbBIE OpraHu3Mbl. Busl OposkeHusl.
JlaGopaTtopnast pabota Ne§ «CpaBHeHue
MIPOIIECCOB OPOXKEHUS U JIBIXAHUS

0.5

https://lesson.edu.ru/06/10

31

AdpOoOHBIE OPTaHU3MBI. JTaITbI
SHEPreTHYECKOro oOMeHa

https://lesson.edu.ru/06/10

32

3Hepr 5821 MeM6paHHOFO rpaiucCHTa NpoOTOHOB.

https://lesson.edu.ru/06/10




Cunre3 AT®: pabora nporonHoit AT®-
CHUHTA3bl

KontponsHas padora Ne2 mo reme "
buonorusa knetku. Xumuueckasi opraHu3anus

33 0
kieTkd. CTpoeHue u QyHKINUU KIETKH.
OOMeH BellecTB U NMpeBpallieHue 3Heprum”
Peak a Or0 CUHTE3A.

34 LI MATPHIAHOTO CHHT . 0 https://lesson.edu.ru/06/10
Tpanckpunuus - matpuusblii cuaTe3 PHK

35 Tpancnsauus u e€ sransl 0 https://lesson.edu.ru/06/10
Koauposanue amunokuciot. Pons pubocom

36 AP P 0 https://lesson.edu.ru/06/10
B OMocuHTE3€e OenKa
Opranusa eHoMa OKapHo

37 PratiHsaiisl reHoMa y npokapuot # 0 https://lesson.edu.ru/06/10
JyKapuoT
Monex € MEXaHU3MBbI IKCIIPEcC

38 YPHEIC MEXAHHIME! oxenpecemt 0 https://lesson.edu.ru/06/10
TE€HOB Y SYKapuoT
Bupycsl — BHEKIIeTOUHBIE (HOPMBI KU3HH U

39 oOnuratHele napasutsl. [lpaktudeckas 0.5 https://lesson.edu.ru/06/10
pabota Ne4 «Co3nanue MO BUPYCa»
BupycHble 3a001eBaHus YE€TIOBEKA,

40 py . 0 https://lesson.edu.ru/06/10
JKUBOTHBIX, PACTCHUI

41 HanorexHooruu B OMOJIOTUH U MEIULIMHE https://lesson.edu.ru/06/10

42 JKU3HEeHHEBIN UKIT KIIETKU https://lesson.edu.ru/06/10

43 Marpuussliii cunte3 JJHK https://lesson.edu.ru/06/10
Xpomocomsl. JlabopaTopnas pabora Ne9

44 «3y4eHne XxpoMOoCOM Ha FOTOBBIX 0.5 https://lesson.edu.ru/06/10
MUKpOIIpenapaTax»

45 Jlenenue KJIeTKH — MHUTO3 0 https://lesson.edu.ru/06/10




Tunel knetok. KapuoknHes 1 IUTOKUHES.
JlabGopaTtopnas pabota Nel(0 «Habmronenue

46 0.5 https://lesson.edu.ru/06/10
MHTO32 B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsiums »KU3HEHHOTO LIMKJIA KIETOK 0 https://lesson.edu.ru/06/10
KonTtponsHas pabora Ne3 o reme

43 "HacnencteenHast nHpopMmanus u eé 0
peanu3zanus B KiIeTKe. JKU3HEHHBIN [IUKII
KJIETKH"

49 OpranusM Kak euHOe LeJ0e 0 https://lesson.edu.ru/06/10
Txanu pacrenuid. JlJabopaTopnas padora Nel 1

50 P . P I: P 0.5 https://lesson.edu.ru/06/10
«M3yuenue TKkaHell pacTeHUID
TkaHu )KUBOTHBIX U YEJIOBEKA.

51 JlaGopaTtopnas pabota Nel2 «M3yuenue 0.5 https://lesson.edu.ru/06/10
TKaHEW JKUBOTHBIX)»
Opranbl. Cucremsl opranoB. JlaboparopHas

52 pabora Nel3 «3yuenue opranoB 0.5 https://lesson.edu.ru/06/10
IIBETKOBOTO PACTCHUSD)
Ornopa Tena opraHu3MoB. [[BukeHue

53 p P A 0 https://lesson.edu.ru/06/10
OpraHU3MOB

54 [Iuranue opranu3MoB 0 https://lesson.edu.ru/06/10
[TuTanue MO3BOHOYHBIX KUBOTHBIX.

55 0 https://lesson.edu.ru/06/10
[TumeBapuTenbHas cucTEMa YeIoBeKa

56 Jpixanue opranu3mMoB 0 https://lesson.edu.ru/06/10

bIXaHHUE MO3BOHOYHBIX KUBOTHBIX U

57 A 0 https://lesson.edu.ru/06/10
YyeJIoBeKa

58 TpaHcopT BELIECTB y OPraHU3MOB 0 https://lesson.edu.ru/06/10




KpoBeHocHas cructeMa nmo3BOHOYHBIX

59 1 0 0 https://lesson.edu.ru/06/10
KUBOTHBIX U Y€JIOBEKa
60 Boiaenenue y opranu3smos 1 0 0 https:/lesson.edu.ru/06/10
61 3amuTa y OpraHu3MoB 1 0 0 https://lesson.edu.ru/06/10
62 NmMmmyHHasa cucteMa yeaoBeka 1 0 0 https://lesson.edu.ru/06/10
63 PazgpaxxumocTh 1 perynsuus y OpraHu3MoB 1 0 0 https://lesson.edu.ru/06/10
64 T'ymopastbhas peryaLis St AoKpHiHas 1 0 0 https://lesson.edu.ru/06/10
CUCTEMa KMBOTHBIX U YEJIOBEKA
65 KonTtponbHas pabota Ne4 o reme 1 1 0
"CtpoeHue U pyHKUUU OpraHu3MoB"
66 ®opMbI pa3MHOKEHHSI OPTaHU3MOB 1 https://lesson.edu.ru/06/10
67 [TonoBoe pazmHoxkeHue. Meiio3 1 https://lesson.edu.ru/06/10
l'amerorenes. Obpa3oBaHue U pa3BUTHE
68 ;(Q)Jlj:]jfli;; }I:II:;;I;'Cg;gzgzzogfizBi?fizaeTOK 1 0 0.5 https://lesson.edu.ru/06/10
Ha FOTOBBIX MUKpOIpEenapaTax»
69 HHMBHAYATBHOE PAsBHTHE OPrAHH3MOB — 1 0 0 https://lesson.edu.ru/06/10
OHTOT'€HE3
70 3aKIa/ica Opratos 1 Tkanelt 13 1 0 0 https://lesson.edu.ru/06/10
3apOJIBILIEBBIX JTUCTKOB
Poct u pa3Butue xxuBoTHbIX. Jlaboparopnas
71 pabora Nel3 «BHHBHVeHHe HPHSHAKoB 1 0 0.5 https://lesson.edu.ru/06/10
CXOZCTBA 3apOAbIIIEH T03BOHOYHBIX
YKUBOTHBIX)»
PasmHOXeHMe U pa3BUTHE PACTEHUIA.
72 Jlaboparopnas pabota Nel6 «Ctpoenue 1 0 0.5 https://lesson.edu.ru/06/10

OpraHOB Pa3MHOKCHHUA BbICIINX paCTeHHﬁ>>




Kontponbnas padorta Ne5 no teme

73 " " 1 1 0
Pa3smHoxeHme 1 pa3BUTHE OPraHU3MOB
Hctopust cranosie as CHETUK
74 p JICHIL M PA3BHTIA TEHETHIH 1 0 0 https://lesson.edu.ru/06/10
KaK HayKu
OCHOBHBIE IIOHATHUSA U CUMBOJBI T€HETHKH.
75 JlaGopatopHas pabota Nel7 «/Ipo3oduna kak 1 0 0.5 https:/lesson.edu.ru/06/10
00BEKT r€HETUYECKUX HCCIIEOBAHUNY
3aKOHOMEPHOCTHU HACJIEIOBAHUS IPU3HAKOB.
MonorubpuaHoe CKpeluBaHue.
76 [Ipaktuueckas padora Ne5 "Usyuenue 1 0 0.5 https://lesson.edu.ru/06/10
pPe3yNbTaTOB MOHOTUOPUTHOTO CKPEITUBAHUS
y npo3oduisr”
WTOJIOTUYECKHNE OCHOBBI MOHOTMOPHIHOT'O
77 1 pHA 1 0 0 https://lesson.edu.ru/06/10
CKpEITUBaHUS
AHann3upyroIee cKkpe ague. HenmomHoe
78 PYIOHICE CKpCltBatt HoMH 1 0 0 https://lesson.edu.ru/06/10
JIOMUHUPOBAHHUE
Jurubpunnoe ckpeniuBanue. [Ipaktuueckas
79 pabora Ne6 «M3yueHue pe3ynbpTaToB 1 0 0.5 https://lesson.edu.ru/06/10
JTUTHOPUTHOTO CKPENTUBAHUS Y APO30(DUITBI)
UTOJIOTUYECKUE OCHOBEI TUTHOPUIHOTO
80 1 A PHAHOT 1 0 0 https://lesson.edu.ru/06/10
CKpELIUBaHUS
81 CuernieHHOE HacleJOBAaHUE ITPU3HAKOB 1 0 0 https://lesson.edu.ru/06/10
82 XpoMOCOMHasi TEOpHsl HACIEICTBEHHOCTH 1 0 0 https://lesson.edu.ru/06/10
83 I'eneTnka nona 1 0 0 https://lesson.edu.ru/06/10
84 I'enoTun kak neJI0CTHAsI CUCTEMA 1 0 0 https://lesson.edu.ru/06/10
I'eHeTHdeckuil KOHTPOJIb Pa3BUTHUA
85 p P 1 0 0 https://lesson.edu.ru/06/10

paCTeHHﬁ, JKHMBOTHBIX M YCJIOBCKA




86

N3MeHUYHnBOCTH MPU3HAKOB. Buibl
U3MEHYUBOCTH

https://lesson.edu.ru/06/10

87

MonudukaonHas U3MEHYUBOCTh

https://lesson.edu.ru/06/10

88

BapuanuoHHbIi psa ¥ BapualMoHHAs
kpuBas. Jlaboparopnas pabota Nel8
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOU(DHUKAITMIOHHONH H3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BApUALIMOHHON KPUBOI»

0.5

https://lesson.edu.ru/06/10

&9

I'enoTunuyeckas U3MEHUYNBOCTb.
KomOuHaTHBHASS ”3MEHYUBOCTD

https://lesson.edu.ru/06/10

90

MyTanoHHast ©3MEHYHBOCTb. [IpakTnyeckas
pabota Ne7 «MyTamuu y apo3oduisl (Ha
TOTOBBIX MUKpOIIpErapaTax)»

0.5

https://lesson.edu.ru/06/10

91

3aKOHOMEPHOCTH MYTAI[IOHHOI'O IPOLIECcca.
OnureHeTHKa U AMUIreHOMHUKA

https://lesson.edu.ru/06/10

92

['eneruka yenoseka. [IpakTuueckas padbota
Ne8 «Cocrapiienre u aHaInu3 pOAOCIOBHOMN

0.5

https://lesson.edu.ru/06/10

93

MeTtoapl MEAUITMHCKON T€HETHUKH.

https://lesson.edu.ru/06/10

94

3HadecHUE MEINIIUHCKOM T'€HETUKU B
IpeaoTBpaliCeHUH U JICUCHUH I'CHCTUICCKUX
3a00JIeBaHUM YeIOBEKa

https://lesson.edu.ru/06/10

95

OCHOBHBIC TIOHSITHS CEJICKIIHH.
JlaGopaTtopHnas pabora Nel9 «M3yuenune
COPTOB KYyJIbTYPHBIX PACTECHHI U TIOPOJT
JOMAIITHUX KUBOTHBIX)»

0.5

https://lesson.edu.ru/06/10

96

MeTopl CENeKITMOHHON paboTHI.
JlaGopaTtopHnas pabora Ne20 «M3yuenue

0.5

https://lesson.edu.ru/06/10




METOJIOB CEJICKIIUHA PACTCHUI»

97

JloCTHKEHM S CeJIEKIIUU PACTECHUN U
#KUBOTHBIX. [IpakTrueckas padora Ne9
«lIpuBuBKa pacTeHU»

0.5

https://lesson.edu.ru/06/10

98

CoxpaHeHue, n3y4eHHe U UCII0JIb30BaHUE
TEHETUYECKUX PECYPCOB

https://lesson.edu.ru/06/10

99

buotexHonorus kak Hayka U OTpacib
npousBojcTBa. [IpakTnueckas padora NelO
«M3ydyeHne 0O0beKTOB OMOTEXHOIOTUI

0.5

https://lesson.edu.ru/06/10

100

OCHOBHBIC HaNPaBJICHUS CHHTETUICCKOM
ounosoruu

https://lesson.edu.ru/06/10

101

XpOMOCOMHaSI W rCHHasA WHXKCHCPUS.
M€I[I/IHPIHCKI/IG OHMOTEXHOJIOTHH

https://lesson.edu.ru/06/10

102

KonTtponsnast padora Ne6 o reme "I'eneTnka
- HayKa O HacJeICTBEHHOCTH U
M3MEHYMBOCTU. 3aKOHOMEPHOCTH
HACJIEICTBEHHOCTU. 3aKOHOMEPHOCTH
M3MEHYMBOCTHU. [ 'eHeTuKa yenoBexa.
Cenexuust opranu3smMoB. bruorexHonorus u
CUHTeTHYecKas ouosuorus"

https://lesson.edu.ru/06/10

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

15




11 KITACC

KoimnyecTBo yacos DJIeKTPOHHbIE

Ne uudposbie

Tema ypoka Konrtpoubnsie | IIpakTnuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

DopMUPOBAHKE CUHTETUYECKON TCOPHH

| PP P | 0 0 https:/lesson.edu.ru/06/11
SBOJIIOIUH

2 OBomouronHas Teopust Y. lapsuna 1 0 0 https://lesson.edu.ru/06/11

ec JBOJIIO oB 110 Y.

3 JABHOKYILIHE CHIIBI SBOTIOLHH BHAOB 11 1 0 0 https://lesson.edu.ru/06/11
HapBuny
Boprba 3a cyniecTBoBaHuE, ECTECTBE i

4 p yHlv TROBaH TECTRCHHRI 1 1 0 0 https://lesson.edu.ru/06/11
HCKYCCTBEHHBIN 0TOOP

5 Bxoanast konTponpHas pabota Nel 1 1 0
DTallbl BOIIOIMOHHOrO IIpOLIecca;

6 B pott 1 0 0 https://lesson.edu.ru/06/11
MUKPOIBOIIOIUS M MAKPOIBOIIOLIUS
ITonynsauus — 3JIeMeHTapHas €JUHUIA

7 ymi P FHITHLL 1 0 0 https://lesson.edu.ru/06/11
SBOIIOLUHN
3aK0H TeHETHYECKOro paBHOBeCHs JIK.
Xapnu, B. BaiinOepra. JIaboparopHa

8 P P patopHai 1 0 0.5 https://lesson.edu.ru/06/11
pabora Nel «BolsiBneHre U3MEHUUBOCTH Y
oco0el OTHOTO BUIAY

9 DnemeHTapHbIe (AKTOPBI IBOIIOIHH 1 0 0 https:/lesson.edu.ru/06/11
Dddext ocHoBarens. IPpdeKkT OyTHLIIOYHOrO

10 b Pibexr Oy 1 0 0 https:/lesson.edu.ru/06/11
TOPJIBIIIKA
Murparyu. 1303111y DOy ISIHi:

11 pall " i 1 0 0 https://lesson.edu.ru/06/11

reorpaduueckas, Ouoaoruueckast




12

EctecTBeHHbII 0TOOP — HaIpaBIISIIOIIMMA
(bakTop IBOIIOIUN

https://lesson.edu.ru/06/11

13

[TosoBoit oTO6OP

https://lesson.edu.ru/06/11

14

[IpucrnocobaeHHOCTh OPraHU3MOB Kak
pe3yJbTaT MUKpO3BOIIONMHU. JITabopaTopHast
pabota Ne2 «3yuenue apomopdo30B U
UUO0ANANTALMN Y PACTEHUM U )KUBOTHBIX)

0.5

https://lesson.edu.ru/06/11

15

[Ipumeps! npucnocoOsIeHNH y OpraHu3MOB:
Mopdosoruueckue, HrU3noI0rn4ecKue,
OMOXUMHUYECKHUE, TOBEIEHYECKHUE.
JlaGopatopHas pabota Ne3
«IIpucnocobyieHust OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11eTIECO00PA3HOCTHY»

0.5

https://lesson.edu.ru/06/11

16

Bupn, ero kxpurepuu u cTpyKTypa.
JlaGopatopHnas pabora Ned4 «CpaBHeHue
BUJIOB IO MOP(OJIOTHYECKOMY KPUTEPHUIO»

0.5

https://lesson.edu.ru/06/11

17

CtpykTypa Buaa

https://lesson.edu.ru/06/11

18

Bunoob6pa3oBanue kak pe3yabTar
MHUKPOIBOITIOITUN

https://lesson.edu.ru/06/11

19

CBs3b MHKPO3BOJIIOOWH U SITUACMHUOJIOT N

https://lesson.edu.ru/06/11

20

MaKpO3BOHIOI_II/Iﬂ. ITaneonTOMIOrNYECKHE
MCTObI U3YUYCHUS 53BOJIFOINUN

https://lesson.edu.ru/06/11

21

buoreorpaduyeckue MeToAbl U3y4YeHUs
3BOJIIOIMH. DMOPHOIOTHYECKHE U
CPaBHUTETHHO-MOP(]OTOrHUECKHE METOIbI
W3YUYEHUs HBOJIIOLIUU

https://lesson.edu.ru/06/11

22

MOHGKyanHO-FeHeTI/I‘{eCKI/IC,
OHMOXMMHUYECKHE U MaTEMaTHUSCKUE MCTO/JBbI

https://lesson.edu.ru/06/11




HN3YYCHUSA DBOJIIOLUA

23

OO6111e 3aKOHOMEPHOCTH IBOJIOLINH

https://lesson.edu.ru/06/11

24

AI[aHTI/IBHaﬂ paauanus. HepaBHOMepHOCTL
TEMIIOB 3BOJIIOITUH

https://lesson.edu.ru/06/11

25

KoHnTtponbhas padota No2 o teme
"3apoKIeHUE U Pa3BUTHUE IBOJIOIMOHHBIX
uaei B Onosorun. MUKpOIBOIIONUS U €€
pe3ynbTaThl. MakposBomonus u eé
pe3ynbTaThl”

26

JloHay4HBIE TIPEICTABIICHUS O 3aPOKICHUN
KWU3HHU. HaydHbIe THTTOTE3bI IPOUCXOKICHHUS
JKA3HU Ha 3emiie

https://lesson.edu.ru/06/11

27

OcHOBHBIE 3TaIbl HEOPraHU4YECKOU
JBOJIIOLIMH

https://lesson.edu.ru/06/11

28

['unoressl 3apoKACHUS KUZHU

https://lesson.edu.ru/06/11

29

Hcropus 3emiu 1 METOABI €€ U3YUYECHMUS.
JlaGopatopHas pabota Ne5 «M3yueHue u
OIMCAHUE UCKOIIAEMBIX OCTaTKOB IPEBHUX
OpraHU3MOB»

0.5

https://lesson.edu.ru/06/11

30

HauanpHbie sTansl OpraHI/I‘lCCKOﬁ 9BOJJIOLIMH

https://lesson.edu.ru/06/11

31

DBOJIONUS DYKapUOT

https://lesson.edu.ru/06/11

32

OcCHOBHBIE 3TaNbI OBOJJIIOIUHU PACTUTCIIBHOT'O
mupa. [Ipaktuueckas padora Nel «M3ydyenue
0COOEHHOCTEH CTPOEHHUS PACTEHUN Pa3HBIX
OTJEJIOB

0.5

https://lesson.edu.ru/06/11

33

OCHOBHBIE JTAIIbI 9BOJOOUHN KUBOTHOT'O
MHpa

https://lesson.edu.ru/06/11




3BOJ’IIOHI/I$[ KHNBOTHBIX. HpaKTI/I'-ICCKaH

34 pabora Ne2 «M3ydyenue ocobeHHOCTEN 0.5 https://lesson.edu.ru/06/11
CTPOCHHUS TTO3BOHOYHBIX KUBOTHBIX)
PasButue xu3Hu Ha 3eMIle 110 IpaM U

35 p 0 https://lesson.edu.ru/06/11
nepuoaam
MaccoBble BBIMUPAHUSI — DKOJIOTHYECKUAE

36 P 0 hitps://lesson.edu.ru/06/11
KPHU3HUCHI MPOIIIIOTO
CoBpeMeEHHBIN YKOJIOTHUECKHUI KPU3HC, EF0

37 p P 0 https://lesson.edu.ru/06/11
0CO0EHHOCTH
CoBpeMeHHas CUCTEMAa OPraHUIECKOTO

38 P p 0 https://lesson.edu.ru/06/11
MPOIIJIOTO
OCHOBHBIE CUCTEMATHYECKUE TPYIIIIEL

39 py 0 https://lesson.edu.ru/06/11
OpPTaHHU3MOB
KonTtponsHast pabora Ne3 o reme

40 "IIponcxoxaeHue U pa3BUTHE KU3HU Ha 0
3emie"

41 AHTpOIIOJIOTHSL — HayKa O 4EJIOBEKE 0 https://lesson.edu.ru/06/11
PasButue mpencraBieHuii O IIPOUCXOKIECHUN

42 pe p a 0 https://lesson.edu.ru/06/11
yeJIOBEKa
MecTo 4enoBeka B CHCTEME OPTraHUYECKOTO
mupa. JJaboparopras padora Ne6 «M3yuenue

43 p pv p P y 0.5 https://lesson.edu.ru/06/11
0COOEHHOCTEH CTPOEHUS CKeJIeTa YEIOBEKa,
CBSI3aHHBIX C MPAMOXO0XKICHUEM)

44 JIBrKy1ye CUIIbl aHTPOITOT€HE3a 0 https://lesson.edu.ru/06/11
CoorHouleHne OMOJIOrMUYECKUX U

45 0 https://lesson.edu.ru/06/11
COIMATILHBIX (PAaKTOPOB B AHTPOTIOTCHE3E

46 OcHOBHBIE CTaIUN aHTPOIIOI€HE3A 0 https://lesson.edu.ru/06/11




47

[TaseoreneTuka u najeoreHOMHUKA

https://lesson.edu.ru/06/11

48

OBOJIIOLHS COBpPCMCHHOTI'O YCJIOBCKA

https://lesson.edu.ru/06/11

49

Yenoseueckue pacel. [Ipaktuueckas padora
Ne3 «3yueHne 3K0JI0rHYeCKuX aJanTanui
YeJI0BEKa»

0.5

https://lesson.edu.ru/06/11

50

KoHntponbhas padota Ne4 o teme
"[IpoucxoxaeHre yeaoBeka - aHTpornorenes"

51

3apoxaCHUE U Pa3BUTHE YKOJIOTHH.

https://lesson.edu.ru/06/11

52

MC)KIII/ICL[I/IHJII/IHapHBIG METOAbI
AHTPOIIOJIOTH. MeTOI[BI JKOJIOTHH.
JlabopaTtopnas pabota Ne7 «3yuenue
METOJIOB 3KOJIOTHICCKUX HUCCIICTOBAaHUID)

0.5

https://lesson.edu.ru/06/11

53

3HaueHne YKOJIOTMUYECKUX 3HAHUN I
YyeJIoBEKa

https://lesson.edu.ru/06/11

54

Okonornyeckue HakTopsl

https://lesson.edu.ru/06/11

55

Aobuotudeckue aktopbl. CBET Kak
skonoruueckuii akrop. Jlaboparopuas
pabota Ne8 «BpisBiIeHHE prCIOcOOIEeHUI
OpPTaHU3MOB K BIMSIHUIO CBETa»

0.5

https://lesson.edu.ru/06/11

56

Abuotnyeckue pakropsl. Temneparypa Kak
sKonoruueckuii akrop. Jlaboparopuas
pabota Ne9 «BrisBiieHHe nprcrnocoOaeHui
OpPraHU3MOB K BIMSIHUIO TEMIIEPATyPb»

0.5

https://lesson.edu.ru/06/11

57

Abuotnyeckue pakropbl. BiaxHocTh Kak
sKonoruueckuid pakrop. Jlaboparopuas
pabota Nel0 « AHaTromMuyeckre 0COOCHHOCTH
pacTeHui u3 pa3HbIX MeCT OOUTAHU

0.5

https://lesson.edu.ru/06/11

58

Cpenpbl oOuTaHusl OpraHu3MOB

https://lesson.edu.ru/06/11




59

buonornyeckue puTMbl

https://lesson.edu.ru/06/11

60 XKuznennsie popMbI OpraHu3MOB https:/lesson.edu.ru/06/11

61 buotnueckue dakropsl https://lesson.edu.ru/06/11
3HaueHne OMOTHYECKAX B3aMMOIEUCTBUI

62 JUIS CYLLIECTBOBAHUSI OPTaHU3MOB B CpeEZE 0 https://lesson.edu.ru/06/11
oOuTaHus

63 DKOJIOTHYECKHE XapaKTEPUCTUKU MOMYJISILIUU 0 https://lesson.edu.ru/06/11
OcHOBHBIE TIOKA3aTENIN NOMYJISILIUU:

64 YUCJIIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U 0 https://lesson.edu.ru/06/11
M0JIOBAsi CTPYKTypa
OcHOBHBIE TIOKA3aTENN NOMYJISILIUU:

65 POXkK1aeMOCTh, IPUPOCT, TEMII POCTA, 0 https://lesson.edu.ru/06/11
CMEPTHOCTb, MUTPALIUU

66 Okosoruyeckas CTpyKTypa MOIyJILNN https://lesson.edu.ru/06/11

67 JuHaMuKa Nomyasiuuu U €€ peryJisainms https://lesson.edu.ru/06/11

68 EgEEEZ E:I(;z;aZT:HHOCTH HOTYIALHH. 0 https://lesson.edu.ru/06/11
Dkonorudeckas Huma Buaa. JlaboparopHas

69 pabota Nell «IIpucnocobnenus ceMmsiH 0.5 https://lesson.edu.ru/06/11
pacTeHUl K pacCeNICHUIO»

70 Bun kxak cucrema nomyssnuin 0 https://lesson.edu.ru/06/11

71 SAKOHOMEPHOCTH MOBEACHI i MHTpALUf 0 https://lesson.edu.ru/06/11
YKUBOTHBIX

72 Co00111€CTBO OPraHU3MOB — OHOIICHO3 https://lesson.edu.ru/06/11

73 DKocucTemMa Kak OTKpbITasi cucTeMa https://lesson.edu.ru/06/11

74 KPpyroBopor Beieets i HOTOK dHeprii b 0 https://lesson.edu.r/06/11

9KOCHCTEMC




75

OCHOBHBIE ITOKA3aTEIN YKOCUCTECMBI

https://lesson.edu.ru/06/11

76

DKOJIOTHYECKUE TUPAMUIbI

https://lesson.edu.ru/06/11

77

N3menenus COO6H_ICCTB — CyKIeccumn

https://lesson.edu.ru/06/11

78

HpHpO,Z[HBIe 9KOCHUCTEMBI. DKOCHUCTEMBI 03¢€p
H PCK. OKOCHCTEMEI Mopeﬁ 1 OKCAaHOB

https://lesson.edu.ru/06/11

79

[TpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI
TYHJAP, JIECOB, CTEIEH, TyCTHIHb

https://lesson.edu.ru/06/11

80

AHTpOHOI‘eHHbIG 9KOCHCTCMBI

https://lesson.edu.ru/06/11

81

VYpb6oskocucremsl. [IpakTiueckas pabota
Ne4 «M3yuenune u onucanue
ypOOIKOCUCTEMBI»

0.5

https://lesson.edu.ru/06/11

82

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX
B3aMMOJICVCTBUN OPraHU3MOB B
3KOCHUCTEMAX

https://lesson.edu.ru/06/11

83

MexaHu3Mbl BO3AECHCTBUS 3arpsi3HEHUI
Pa3HBIX THIIOB Ha CyOOpTraHU3MEHHOM,
OpraHU3MEHHOM, MOIYJISIITUOHHOM U
9KOCHCTEMHOM YPOBHSIX

https://lesson.edu.ru/06/11

84

Kontponbhas padorta Ne5 no teme
"IKOJ0THS - HAyKa O B3aUMOOTHOIICHUSIX
OpPraHU3MOB M HAJOPTaHU3MEHHBIX CUCTEM C
OKpykarolieit cpeaoit. Opranu3msl U cpeia
oOuTaHus. DKOJIOTHUS BUJIOB U MOMYJISIUH.
DKoJ0THUs COOOIIECTB. DKOJIOTHYECKHE
CUCTEMBI"

85

buocdepa — oOuierianerapHas 060104Ka
3emun

https://lesson.edu.ru/06/11

86

VYuenue B. U. Bepnaackoro o 6uocdepe

https://lesson.edu.ru/06/11




87

3aKOHOMEPHOCTH CYIIECTBOBaHUs Orochepsl

https://lesson.edu.ru/06/11

88

KpyrosopoTs! BemecTs u
OHOreOXUMHUYECKHUE IIUKIIBI

https://lesson.edu.ru/06/11

&9

3oHanbHOCTH Onochepsl. OcHOBHBIE GMOMBI
CyUIH

https://lesson.edu.ru/06/11

90

YcroitunBocTh OMOChEpsI

https://lesson.edu.ru/06/11

91

DKOJOTUYECKHE KPU3HUCHI U UX TIPUUUHBI

https://lesson.edu.ru/06/11

92

Bo3zneticTBue yenoBeka Ha Ouocdepy

https://lesson.edu.ru/06/11

93

AHTpPOIIOr€HHOE BO3/IEHCTBUE HA
PACTUTENIbHBINA U KUBOTHBIM MU

https://lesson.edu.ru/06/11

94

OxpaHa npuposl

https://lesson.edu.ru/06/11

95

OcHOBHbIE IPUHLUITBI YCTOWYUBOTO
Pa3BUTHA YEJIOBEYECTBA U IIPUPOBI

https://lesson.edu.ru/06/11

96

ParnmonanbHOE TPUPOIOTIONE30BAHHIE U
COXpaHEeHHE OHOJIOrHYECKOro pa3HooOpasus
3emiu

https://lesson.edu.ru/06/11

97

JomnyckoBast KOHTpoJibHas paboTa Ne6

98

O606menue mo TeMe « MUKpPOIBOIIOLUS U €€
pe3ysbTaThl», "'MakposBonronus u eé
pe3ynbTaThl”

99

O606menue o teme «IIpoucxoxaeHue u
pPa3BUTHE XKU3HU HA 3eMIIC»

100

O6061enue no teme «IIpoucxoxnaenue
YeJI0BEKa — AaHTPOIIOTCHE3)

101

O60611eHre 1o TeMe «IKOJIOTHS — HayKa O
B3aWMOOTHOIICHUSX OPTaHU3MOBY,
Opranusmsl 1 cpeia oouranus"




00001IeHne IO TeME «IDKOJIOTHS BUOOB U

102 nomnyJsnuity, "buocdepa - rnodanpHas 1 0
aKocucrema"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus, 11 knacc/ Aradponora N.b., CuBormnazos B.U., O6miecTBo ¢
OTPAaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 0OIIECTBO
«M3parenbcTBO «IIpocBemieHne»

buonorus, 10 knace/ Aradhonosa 1.b., Cuornazos B.U., O0miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO "J[poda"; AkuimoHepHoe 00111eCTBO

"UznarensctBo "[Ipocsemienune”

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

YMK B.U. CuBoria3osa

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
UHTEPHET

bu6mmoreka IJOK

POII

DIIEKTPOHHBIN KypHaI






