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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHoMy mpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero ooOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHU (penepanbHON paboyeil mporpaMmbl BOCIIUTAHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeaMeTHON obnactu «EcTecTBeHHO-
HayuHble peaMeTh». CornacHo noioxenusMm @I'OC COO npodunbHbIe yueOHBIC
OpeIMeTbl, H3y4yaeMble Ha YriayOJIEHHOM ypOBHE, SBJSIOTCA  CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
IpU3BaHbl 00ECNEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01MM, cpeTHUM NpodhecCHOHATBHBIM U BBICIIUM oOpa3zoBaHueM. B To ke Bpems
KOKJIBIH W3 DJTHX YYEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIHMTATEIBHBIX W Pa3BUBAIONIUX
3a/lay, CBSA3aHHBIX C MpodopueHTanmeil o0yJaronmxcs M CTUMYJIUPOBAHUEM
UHTepeca K KOHKPETHOM 00JIacTh Hay4yHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIULHUHON, SKOJIOTHEN, ICUXOJIOTHEN, CIOPTOM WJI BOCHHBIM JIEJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus" naér npencraBieHue O HeIu
U 3a/1auax u3y4yeHus yuyeOHoro mpeamera «buonorus» Ha yriyOoJ€HHOM YpOBHE,
onpejeNnsieT o00s3arenbHOoe (MHBapUMAHTHOE) TIPEIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3JejaaM U TeMmaM, paclpelesieHue 1o Kiaccam,
PEKOMEHyeT TIOCJIeI0BATeIbHOCTh W3Y4YEHUsI y4eOHOro Marepuana C yd&Tom
MEXMIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Tpolecca,
BO3PACTHBIX 0COOCHHOCTEH o0y4Jaronuxcs. B mporpamme mo 6MoJI0ruu peaan3oBaH
MPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omaromaps dYeMmMy MPOCMATPUBACTCA  HAMPABICHHOCTh  Ha
MOCJIEyIOIee pa3BUTHE OWOJIOTMUECKUX 3HAHWM, OPUEHTHPOBAHHBIX HA
(GopMupoBaHHE  €CTECTBEHHO-HAyYHOTO  MHPOBO33PEHHUS,  IKOJOTUYECKOTO
MBIIIJICHUS, TIPEJICTABICHHH O 3I0pOBOM 00pa3e KU3HH, Ha BOCIIUTaHHE OEPEKHOTO
OTHOIIICHUS K OKpY KaroIel MpupoaHoi cpene. B mporpamMe mo OMOJOTHU TaKKe
MOKa3aHbl BO3MOXHOCTHM YyudeOHOro nmnpeaMera «buonorus» B peanu3anuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
MPEIMETHBIM pe3yIbTaTaM 00y4ueHus 1 B JOPMUPOBAHNHN OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENIbHON JEATENbHOCTH OOY4YaloIIUXCsl IO OCBOCHHIO COACPIKAHMS
OMOIOTHYECKOr0 00pa30BaHuUsI Ha YPOBHE CPEIHETO 00IIIero 0Opa3oBaHMUs.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBeplIaeT OUOJIOTHYECKOe 00pa30BaHUE B IIIKOJIE U OPUEHTUPOBAH Ha paclIupEHUe
U yriy0JieHre 3HaHUM 00y4YaroninuXxcsi 0 dKUBOW MPUPOJIe, OCHOBAX MOJIEKYJIAPHOU U



KJIETOYHOU OMOJ0TUM, SMOPUOIOTUN U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIIUU,
OMOTEXHOJOTUH, FBOJIIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha YrIIyOJI€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCA K MOCIEAYIOIIEMY MOJyYEHUIO
Ouosioru4eckoro  oOpa3oBaHUsi B By3aX M OpraHm3alusX  CpPEIHEro
npodeccruonanbHOro oopazoBanusa. OCHOBY €ro COAEpKaHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYyYEHHBIX TMPU U3YYEHUH  OOYydYaroIIUMUCS
COOTBETCTBYIOLIUX CHCTEMATHYECKHX DPA3EIOB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3TH 3HaHMS TMOJy4arOT pa3BuTHe. Tak,
pacuIupeHbl U yTIyOJIeHbl OMOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHM3Me 4YeloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS IPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJI MOCIEAYIOIEro
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, TMOJYYCHHBIMH OOYUYAIOIIMMUCA TIPH U3YyUYCHHUH
bu3uKH, XUMHUH, Teorpaduu U MaTeMaTHKH.

CtpykTypa mnporpammbl o ydyeOHOMy mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOABl K H3YyYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIE JIJIS KUBBIX
CUCTEM Pa3HOTO YPOBHsI OpraHU3alllM, SBOJIIOIIMA OPTraHMYECKOT0 MUpa Ha 3emiie,
COXpaHeHHs OMOJIOTMYecKoro pa3zHooOpasus miaHeTsl. Tak, B 10 kiacce u3ydaroTcs
OCHOBBI MOJIEKYJIIPHOH W KIETOYHOH OHOJIOTHUH, IMOPHOJOTHH M OHOJOTHH
pPa3BUTHS, TEHETHUKU M CEJCKIUU, OMOTEXHOJOTUH U CHUHTETHYECKOW OHOJIOTHH,
AKTyaIM3UPYIOTCSl 3HAHUA OOydYarolmuxcsi Mo OOTaHWKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kimacce u3y4aroTcsi 3BOJIIOIMOHHOE YUYEHHUE, OCHOBBI
9KOJIOTUH U YUeHHue 0 ouocdepe.

VYyeOnbiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
OOyYarOIIMMUCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, MJICH, PUHITUIIOB U MPaBUJI,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUM O
CTPOCHHH, MHOTOO0Opa3WH M OCOOCHHOCTAX KIETKH, OpPTaHW3Ma, TOIYJISIIHH,
OWMOIIEHO3a, YKOCHCTEMBI, O BBIAIOMINXCS HAYYHBIX TOCTH)KCHHSIX, COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAIHBIX ACHEKTaX OMOJOTMYECKUX 3HAHUU. JLJist
pa3BUTHS W TONJCPKAHWS HHTEpeca OOyYaromMXCs K OWOJIOTHHM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUHM MPOrpaMMbl
Mo OMOJIOTHH TPEITyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOM WM MHOM 00J1aCTH OMOJIOTUH, BKIIAJIOM OT€UECTBEHHBIX U 3apyOEHKHBIX YUEHBIX
B pelICHUE BaXKHEHIITUX OMOJOTHYECKUX U HKOJIOTUUYECKUX MPOOIeM.

Henpb nzyuyenus: yueOHoro npeamera «buonorus» Ha yriiyOJaEHHOM YpOBHE —
OBJIajicHue  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIHMOHAIbHOU



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © NPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUU MHTEpECA K ONpeaeiaEHHOW 00nacTu
po(ecCUOHaNbHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOODPY
y4eOHOr0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOTMYECKOTO 00pa30BaHuUs.

JlocTwkeHnne TienM W3ydeHus ydeOHoro mpeamera «buonorus» Ha
yrayOa€HHOM YpOBHE 00ECIIEYMBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOCHHUE OOYYaIOIUMUCS CUCTEMbl OMOJIOTMUYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NpaBWJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOSHUH, MHOT000pa3uu M OCOOCHHOCTSAX OHMOJOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISIIUs, BUI, OMOreoreHos3, ouocdepa); o BbIIAIOMINXCS OTKPBITUSIX
Y COBPEMCHHBIX MCCIICIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYAIOIIMXCS C METOJAMH ITO3HAHWS >KHBOW IPUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJaMU  OMOJIOTHYCCKUX HayK (MOJICKYJIIDHOM W
KJICTOYHOM OMOJIOTUH, SMOPHOJIOTHH ¥ OWOJIOTHH Pa3BUTHUS, TCHETHKHU U CCIICKITUH,
OMOTEXHOJIOTUM W CHHTETHUYECKOW OWOJIOTHH, IaJICOHTOJOTHH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCIBHOTO TPOBEACHUS OHOJOTHYCCKUX WCCIICIOBAaHUN B
nabopatopun W B mOpupoae (HaOmroAeHHe, U3MEPEHHE, OSKCIIEPUMEHT,
MOJIETUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh M MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMALIMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHABJIMBATH CBI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIMATbHO-)KOHOMHUYECKHMMU U  OIKOJIOTHYECKUMU
npoOyieMaMi 4YeJOBEUeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHONICHUIO K OKPY’Kalolle NPUPOJHOU cpele, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO  OKPYJ)KAIOIIUX JIIOJeH; OOOCHOBBIBATH M  COOJIFOAATh  MEpBI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBHia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOW KU3HEIEATEIHLHOCTH B YpPE3BhIUAWHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAyYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE y 00YUAIONIUXCSI UHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpolecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA ¥ COBPEMEHHBIMH
MCCJICIOBAHUSIMH B OWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIEeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO MCCIIECIOBAHUS, TTPOBEICHIS SKCTIEPUMEHTAIIBHBIX UCCIIEI0BAHUH,
perieHusi OWOJIOTMYECKUX 3aj]lad, MOJCIMPOBAHMS OWOJIOTHYECKHX OOBEKTOB U
MPOIIECCOB;

BOCTIUTaHUE Y OOYyYarONIMXCs IIEHHOCTHOTO OTHOMICHUS K KUBOW MPUPOJIC B
IEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBJICHUSAM; (OPMUPOBAHUE IKOIOTHICCKOM,



TCHETHYECKOU TPaMOTHOCTH, OOIIEH KYJIbTYphI IIOBEICHUS B TIPUPOJIE; MHTETPAITUU
€CTECTBCHHO-HAyYHbIX 3HAHUMU;

MpPUOOPETCHHE  OOYYAIOIUMHUCS ~ KOMIIETEHTHOCTH B PalMOHATBHOM
MIPUPOOIIOTB30BaHNH (COOJTIOICHHUE TIPABHIT TTOBEACHHUS B TIPUPOJIC, OXPAHBI BHJIOB,
AKOCHUCTEM, OHochephl), COXpPAaHEHUH COOCTBEHHOI'O 3J0pPOBbSI U 370pPOBbS
OKpYy’)Karomux Jojeid  (coOmrogeHuss Mep NpoMIakTUKu — 3a00JeBaHUM,
oOecrieueHue OE30MACHOCTH JKU3HENEATCILHOCTH B YPE3BBIYAHHBIX CHUTYAIHIX
MPUPOAHOTO M  TEXHOTGHHOTO XapakKTepa) Ha OCHOBE  HCIIOJIh30BaHUS
OMOJIOTUYECKUX 3HAHWW U YMEHUH B TTOBCETHEBHOM JKU3HMU;

CO3/IaHME€  YCIOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOYYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOpUH, CIOCOOCTBYIOIIEH
HoCJeAyIoneMy MpoecCHOHAIEHOMY CaMOOIPEACICHUI0, B COOTBETCTBUU C
WHIAVNBUAYATLHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4MCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OMOJIOTMU Ha yriayOJeHHOM
YpOBHE cpeJiHero oduiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHMOJIOTHUU
OCYHIIECTBIISIETCS ¢ YYETOM CHEIU(PUKH €ro COAEp)KaHUS M HAIpPaBICHHOCTHU Ha
OPOJOJKEHUE OMOJIOTMYECKOro O00pa3oBaHWs B  OpPraHU3AIMIX CPEIHETrO
npo(deccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM YCIIOBUEM MTPU 00YYEHHH OMOJIOTUN Ha YIITyOJIEHHOM ypOBHE
ABIIIETCS TIPOBEJEHUE JTA0OPATOPHBIX M TpaKTHUYecKuX paboT. Takxke ydactue
00y4YaromuXCcs B BBIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMPEIESETCSl yUUTEIeM Ha OCHOBE UMEIOIINXCS MAaTEPHAIIbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMmbl, BBIACIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoi utorosoit arrectauuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasi OMoJOTUsSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buojornueckue  HaykM W U3yyaeMble ~ MMU  MPOOJIEMBL.
DOyHIaMEHTalbHbIC, NPUKIAJHBIE W TOUCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJioruy.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosiorueid. 3HaueHHEe OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIUIIMHE, CEIbCKOM  XO35MCTBE,
MPOMBIIIIEHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
I'apen, I'. Mengens, B. 1. Bepnanckuu, U. I1. [1aBnos, 1. 1. Meunukos, H. W.
Basunos, H. B. Tumodee-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsi3b OMOJOTMM C JApyrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. ’)KuBble cucTeMbI U UX U3yUYeHHE

XKusble cuctemMbl Kak mpeaMer u3ydeHus Ouosioruu. CBOMCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JAHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTh W YHOPSJAOYEHHOCTh CTPYKTYpbI, OTKPBITOCTb, CAMOOPIraHU3ALMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSIDHBIM, KIIETOYHBIM,
TKaHEBBIN, OpTraHW3MEHHBIM, MOIYJISIHUOHHO -BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHdeckmii), OmochepHurii. Ilpomeccel, mnpoucxoasnIue B IKHUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. MeToasl Omonmornyeckod Haykw. HaGmromenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanus. [IoHsaTue o 3aBucUMOn 1
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanue oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BbIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH IMOJTYUYEHHBIX
pe3ynbTaToB. [lprumHBl UCKaxkeHWs pe3ynbTaTOB JKcrepumeHTta. l[loHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubr u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HU», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepum», «YPOBHU OpraHHU3alUHA KUBOU
npupoas», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEYECKOIro opraHuszMay», «buoreonenos», «buochepar», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6opynoBaHue: 1abopaTopHOE 000pYA0BaHKE JJIsl IPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3aUYHBIX METOHNOB MpPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buosiorusi KiieTku

Knerka — cTpykTypHO-QyHKIHMOHaNbHAs eAuHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Metonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHass MUKpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. IlIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmuubr u cxembl: «CBETOBOM MHUKPOCKOID), «DIEKTPOHHBIM MUKPOCKOI»,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITUIY.

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MHUKPOIpENnapaThl PpPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBbHBIX KIIETOK.

IIpakTnueckas padora «M3yuyeHue METOMOB KJIETOYHOW OHOIOTHH
(xpomarorpadus, saextpodopes, auddepeHMaANbHOES IEHTPUPYTHPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KJIETKHM. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bopna u €€ poiib Kak paCTBOPUTEIIS, pEareHTa, y4acTUE B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOPETYJISINUU. MUHEpanbHbIE BELIECTBA KIETKU, UX OHonorudyeckas poib. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckne BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMHUHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OeiakoBoi MoJiekyiibl. [lepBuunas
CTpYKTypa Oeika, NeNTUHAas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTtpyktypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukauuss  Oelkos.
buonoruueckue Qpynkuuu 6enkoB. [Ipuonsi.



YrneBoasl. MoOHOCaxapuabl, TUCAXAPUBI, OJUTOCAXAPUJIBI U ITOTUCAXAPUIBIL.
OO6muit  1maH cTpoeHus U (PU3UKO-XUMHYECKHUE CBOWMCTBA  YTJIEBOJOB.
buonorndeckre pyHKIMM YTII€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnunepuasl, Qocpomunuasl, BOCKH, cTepouanl. buonormyeckue GyHKIUH
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEeKy4eCThb, CIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITPOHULIAEMOCTb.

Hyxnennossie kucinotel. [JHK u PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneotuasl. Ilpuniun kommuiementapuoctu. [IpaBuino Yapradda. Crpykrypa
JIHK — nBoiinas cniupanbs. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Bune PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsisu B moisiekyjae ATO.
buonornueckue pynkiuu AT®. BoccTaHOBICHHBIE TEPEHOCUUKH, UX (PYHKIIMU B
knetke. [pyeue nykneozuompugocpamot (HT®). Cexenuponanue JJHK. Memoown
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouoisiorusi: OMoxumMmudeckue U Onodu3nvecKkue MCcie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOMW CTPYKTYpbl OuoMoiiekyll. Mooeruposanue
CMpPYKmMypvl U QYHKYUtl 6UOMONEKYI U UX KOMNiekcos. Komnvromephulii ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuu

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankius, O.
Coanrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XuMu4eCKUX 3JIEMEHTOB B HEKMBOU IMPUPOAELY,
«PacmpenienieHue XUMHUYECKUX SJIEMEHTOB B dKUBOU IMPUPOJE.

Tabmuubr u cxemsl: «llepuonnueckas TabnMIla XUMHUYECKHX DSJIEMEHTOBY,
«CtpoeHue MOJEKyJbl BOAbl», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHe
MOJIEKYJIbI  Oenka», «CTpyKTypbl O€IKOBOM MOJIeKyIbD», «CTpoeHHe MOJIEKyI
yrieBooB», «CTpoeHue MOJIeKyJl JunuaoB», «HyKIenHOBBIE KUCIOTHDY,
«Ctpoenue monexyinsl ATD».

O6opynoBaHue: XuMU4ecKas 1Mocyaa u 000py10BaHuUE.

JlabopaTopHasi padora «O0HapyKeHHEe OCIIKOB C TIOMOIIBIO KauyeCTBEHHBIX
peaKumn».

JlabopaTopHasi padora «lccienoBaHue HyKJIEHHOBBIX KUCIIOT, BBIACICHHBIX
U3 KJIETOK Pa3IMYHbIX OPTraHU3MOBY.

Tema 5. CTpoeHue 1 yHKINH KIETKH

Tumnbel KJIETOK: »JyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00Pa30BaHUS KIIETKHU.



Crpoenue npokapuoTuyeckout kinetku. Kiaetounas creHka OakTepuil u apxen.
OcoOE€HHOCTH CTpPOEHUsA TeTepoTpPOPHON U aBTOTPO(PHON MPOKAPUOTHUECKHUX
KJIETOK. MeCTO U poJib IPOKapHoOT B OMOLIEHO3aX.

Crpoenue 1 (pyHKIMOHUPOBAHKUE SyKapUOTHUECKOU KieTku. [1nazmaTtuyeckas
MeMmOpana (tutazmaniemma). CTpykTypa IUia3MaThyeckoil mMemOpaHbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHUECKY 0 MeMOpaHy: nacCUBHbIN (AU dy3us, 00erdy€HHas
muddy3us), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIA TPAHCIIOPT).
[Honynponunaemocts MeMOpanbl. PaboTa HaTpuii-KanueBOro Hacoca. JHIOLMUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa U QyHKIUH
KJIETOYHOM CTEHKU pacTeHHi, rpruOoB.

[utomnazma. [uto3omns. Llutockenet. JIBrxenue murorasmMbel. OpraHouibl
kieTku. O HOMeMOpaHHbIE OPraHOU bl KIETKH: 3H0I1a3Martnyeckas cetb (I11C),
anmapar [onbaku, JHM30COMBI, HX CcTpoeHue U GyHKUMU. B3auMocssasb
OJIHOMEMOpPaHHBIX OPraHouAO0B KieTkU. CTpoeHHE TpaHyJSIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ mankuii (arpanyJisipHbIil) SHI0IIa3MAaTUYECKUNA PETUKYITYM.
Cekperopnas ¢ynkuus anmapata [onbaxu. Moougukayus 6enrkos 6 annapame
Tonvoorcu. Copmuposka benkos 6 annapame IonvOxcu. TpaHCIOPT BEIIECTB B
KieTke. Bakyonn pactutenbHbIX KieTOK. Kitetounsiid cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoerre u (YyHKIIMM MUTOXOHIApUN | TIactui. llepBuunsle,
BTOPUYHBIE U CIIOXKHBIE MIACTHABI (POTOCUHTE3UPYIOIIUX YKAPUOT. XITOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranouasl kietkd CTpoeHne M (YHKIMH HeMEeMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmot.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. MukpoTpy6ouku. Kierounsrit
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pEecHUYEK. MUKpOTpyOOUKH
nuToriasmel.  LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyooukamu. Momopnule benxu.

Anpo. Obonouka sjipa, XpOMaTHH, KapUOIJa3Ma, SJPBIIIKH, UX CTPOCHUE U
bynkiuu. SAnepuerit 0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Idyxpomamun u cemepoxpomamur. benkn
XpOMaTUHA — THUCTOHBL. Jlumamuka s0epHou o000a0ouKu 6 mumo3e. Hoepbiil
mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IHoptpersr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuipelt U cxembl: «CTpOEHHE SYKapUOTHYECKOW KIeTku», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkn», «CTpoeHue
MUTOXOHJIPUMNY, «Sapo», « CTpoeHHe MPOKAPUOTUYECKON KIECTKI.

OGopynoBaHUEe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpenapaThl 0aKTepUAIbHBIX KIETOK.

Jlaboparopnass pabora «/3yueHne CTPOEHUS KIETOK Pa3IUYHBIX
OpPTaHU3MOBY.

IIpakTnuyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpAHBI.

JlabopaTopHas paGora «JVcciemoBaHue masmosiv3a W JAEIUIa3MOJIM3a B
PACTUTEIBHBIX KIETKAX.

IIpakTuueckas padora «/3yueHue IBUXEHUS IUTOIIA3Mbl B PACTUTEIBHBIX
KJIETKaX).

Tema 6. O0MeH BelIeCcTB M NPeBpPalLlleHNe JHEPTHH B KJIETKe

AcCCUMUIIATINSA U JUCCUMUIIALIMS — JIB€ CTOPOHBI MeTaboim3Ma. Tumnbsl oOMeHa
BEIECTB: aBTOTPOQHBIA M TeTepoTpOdHBIA. YYacTHE KHCIOpoAa B OOMEHHBIX
mpoiieccax. OJHepreTudeckoe obecreueHue KieTku: TmpeBpainienue ATD B
oOMeHHbIX Tpoueccax. DepMEHTAaTUBHBIM XapakTep pPEakuid KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICUCTBHS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OENKU-MHTUOUTOPBI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InYHbIX (DAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTke. DOTOCUHTES.
AnoKcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. Poiab XJI0pormiacToB B mpoliiecce
dboTocunTe3a. CreToBas U TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
@pomocunmesa. [IponykTuBHOCTH (hOTOCHHTE3a. BiusiHue pa3nuuHbIX (HakTOpOB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE ()OTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuH, JKeNe300aKTepuH, CepoOaKTEepHUH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AHaspoOHbIe opranm3Mbl. Buasr Opoxenus. I[IpoaykTel OpokeHUS U UX
MCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIe OpraHu3MBl. Orarbl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICTNICHUE TITFOKO3HI.

buonornueckoe okucieHue, Uin KIETOYHOE AbIXaHUE. POIb MUTOXOHAPUH B
npoiieccax ouosoruueckoro okucienus. Luknudeckue peakiuuu. OKUCIUTEIBHOE
bochopunrpoBanue. Inepaus memoparnnoco epaouerma npomoros. Cunmesz ATD:



paboma npomonuoti AT®-cunmaser. llpeumyiiecTBa a’poOHOTO MyTH OOMEHa
BELLECTB Nepes aHadpoOHbIM. DD PEKTUBHOCTh IHEPTETUUECKOTO0 OOMEHA.

JdemoHcTpanumn

Ioptpersr: k. Ilpuctiou, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DoTocuHTE3», «IHEpPreTUUecKuii ooMen», «buocunres
oenkay, «CtpoeHue hepMeHTa», « XeMOCUHTERY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJOBaHUE AJII MPUTOTOBJIECHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHas padora «/3ydeHre KaTaquTUUECKO aKTUBHOCTU ()EPMEHTOB
(Ha mpuUMepe aMuJIa3bl UK KaTaiasbl)y.

JlabopaTopHass paGora «/3ydyeHue (HEepMEHTATUBHOIO paCIICIUICHUS
MEPOKCHIa BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIporiecCOB  (OTOCHMHTE3a H
XEMOCHHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHE ITPOIIECCOB OPOIKEHUS U IBIXAHUS.

Tema 7. HacneancreeHHass HuH(opMAaNMs M peajin3anus eé B KJIeTKe

Peakunn MarpuyHoro cuuresa. [IpyHIMIT KOMIUIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHoW uHdopmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUINIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIEIBbHOCTh, ACUMMETPUYHOCTb.
Co3spesanue mampuunvix PHK 6 sykapuomuueckotu kniemke. Hexooupyrowue PHK.

Tpancnsanusa u e€ stanel. Yuactue TpancnopTtHeix PHK B OmocunTe3e Oenka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue amunHokucnor. Pons pubGocom B
OounocuHTe3e Oemnka.

CogpemenHvie npedcmagienusi o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U DYKApUOT. Perynsiusi akTUBHOCTH T'€HOB Yy Ipokapuor. ['mmoresa
onepoHa (®. XKako0, XK. Mano). Monekynsipnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeyrayuu pabomwl 2eHos. Perynsims oOMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycer — HexeTounbie (OpMBI )KH3HU B 00JIUTaTHBIC Tapa3uThl. CTpoeHHE
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTeprodaroB. JKusHeHHblU YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

Bupycusbie 3a0oneBanms 4enoBeka, >kuBoTHBIX, pactennii. CITN ], COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBL.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYecKUX OanHblx. Hanomexuonoeuu 6 buonocuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabnuubl u cxemsl: «buocunTtes Oenkay, «['eHeTnueckuii koa», «Bupycbm,
«bakrepuodarm».

IIpakTnuyeckas padora «Co3iaHre MOJIEIHN BUPYCA.

Tema 8. ’KusHeHHbIN HUKJI KICTKU

Knerounslii uuki, ero mnepuonbl W peryisuus. HWartepdaza u muTo3.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUH (TPEMUTOTHUECKUI) MepUoabl UHTEP(a3bI.

Martpuunsiii cunre3 JAHK — perumkanuda. Ilpunnuner perumkannu JTHK:
KOMIUIEMEHTApPHOCTb,  MTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJUIEIbHOCTD.
Mexanusm permkauun JJTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOWAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornunbie  Xpomocombl. [losmoBbie
XPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTauu MUTO3a U MMPOUCXOJIAIINE B HUX MPOIECCHI.
Tuner muto3a. Kapnoknnes U HUTOKHHE3. broorniyeckoe 3HaueHHe MUTO3a.

Perynsuus muToTHYEeCKOro IuMKIa KieTkH. [Iporpammupyemasi KieTodyHas
ru0eb — arorTos.

Knerounoe siapo, XpoMocombl, (PYHKIMOHaJdbHAsi TeHOMHKA. Mexanusmuol
nponugepayuu, ouppepenyuposxu, cmapenus u euderu riemox. «l{ugposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCcTpamuu

Tabmuiel 1 cxembl: <«OKW3HEHHBIM IUMKI KIETKH», «Mwuto3», «CtpoeHue
xpomocomy, «Permkanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKpPOTIpenapaThl: «MHUTO3 B KJIETKaX
KOpEUIKa JIyKay.

JlaGopaTopHuas padora «3yuyeHne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlabopaTopHasi padora «HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 9. CTpoeHue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUATbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH CTPOCHHUS U KU3HEJEATEIbHOCTH OJHOKIETOYHBIX OPTaHU3MOB.
Bakrepuu, apxeu, OJHOKJIETOUHbIE T'PUOBI, OJHOKIECTOYHBIE BOJOPOCIH, APYrUe
npotucThl. KosloHHanbHbIE OPraHU3MBI.



B3auMocBa3p 4yacTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cucteMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. TUIbl pacCTUTENBHBIX TKAHEH: 00pa3oBaTelibHas, TOKPOBHAS,
MpoBOJsLIAsl, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpoeHus, (PpyHKUUNA Hu
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHW XKMBOTHBIX M Ye€JOBEKA. THIbI XKUBOTHBIX TKAHEH: SMUTEIHAIbHAS,
COCIMHUTENIbHASA, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIONIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M T'€HEpaTUBHBIE OpraHbl pacTeHui. Opransl H
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrennii. CKeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOUHBIX )KUBOTHBIX. Hapy»HbIil 1 BHYTpEeHHHU cKeneT. CTpOSHHUE U TUIIBI
COEIMHEHUSA KOCTEN.

JIBkeHne  opraHu3moB.  [I[BWJKEHHE  OJHOKJIETOYHBIX  OpPraHU3MOB:
amME0OoMIHOE, KTYTHKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHME MHOTOKJIETOYHBIX >KMBOTHBIX M 4YEJOBEKa:
MblleyHasi cuctema. Pedekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Intanue opranusmos. Ilornomenne Boabl, YIIIEKUCIOrO ra3a U MUHEPAIbHBIX
BEIIECTB  pacTeHussMHU.  [lutaHue  XKMBOTHBIX.  BHyTpumosoctHoe u
BHYTPUKJIIETOUHOE mnuileBapeHre. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xeneswl. [lumeBapurenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuil. JIpixanue >kxuBoTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KIIETKU. KoxkHOe nbixaHue. /[pixaTenapHasi IOBEPXHOCTb.
XKabeprnoe u nérounoe apixaHue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TIO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cuUCTEMa 4YeJoBEeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymnsmus apixanus. J{prxarenbHbie 00BEMBI.

TpaHcnopT BELIECTB Yy OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopr BemecTB y XKUBOTHBIX. KpoBeHOocHas cucreMa M €€  Oprassl.
KpoBeHocHast cucTeMa IIO3BOHOYHBIX JKMBOTHBIX M 4yesnoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl U KpoBb. Kpyru KpoBooOpamieHusi. DBOIIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryssanus.

Brinenenue y opranusmos. Beljiesienue y pacteHnil. BeiaeneHne y )KUBOTHBIX.
CokpatutenbHble Bakyonu. Opranel BblaeneHuss. OunbTpanusa, cekpeuus u
oOpaTHOE BCachIBaHWE KaK MEXaHHU3Mbl padOThl OpPraHoB BbiAeNeHUA. CBSA3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBIACIWTEIIBHOM CUCTeMaMu. BwiieneHue y



MO3BOHOYHBIX >KMBOTHBIX M 4enioBeka. [louku. CtpoeHne M (yHKIIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEIIOBEKA.

3amuTa y OpraHu3MoOB. 3alllTa Y OJHOKJIETOYHBIX OpraHu3sMoB. Cropbl
OakTepuil U MUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTukya.
CpencTBa macCUBHOM M XUMHYECKOM 3alIUThl. OUTOHLIUBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHusma ot OonesHeil. IMMyHHasi cuctema denoBeka. KieTouHbI u
IYMOPaJIbHBIH MUMMYHHUTET. BpoXIE€HHbIH M NpuOOpeTEHHBIN creunduueckuii
uMMyHHUTET. Teopusi KioHalbHO-cesniekTUBHOro ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerara). BocnanurenbHble OTBEThI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxxumocte ©  peryisiuMss |y OpraHu3MoB. PazapaxuMocts y
OJTHOKJIETOYHBIX Opranu3MoB. Takcuchl. Pa3ipa)kuMOCTh 1 peryJisilivs y pacTEHUM.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

HepBuas cucrema u pediekropHas peryisius y >KUBOTHbIX. HepBHas
cuctema U €€ OT/IeJIbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTIENIbl TOJOBHOIO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduekc u
pednexropHas nyra. bezycinoBHbie U ycinoBHBIE pedIIeKChl.

['ymopanbHas peryisnus U SHAOKPUHHAS CHUCTEMa JKUBOTHBIX U YEJIOBEKA.
JKeie3bl 3HTOKPUHHOW CUCTEMBI U UX TOPMOHBI. /{eiicTBrEe TOpMOHOB. B3anMoCBs3b
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cuctemMa.

JdeMoHCcTpanuu

[Toptper: U. I1. I1amnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitimue», «Opranbl IBETKOBBIX PACTCHUNY,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembry, «CTpoeHue cTedIisy,
«CTpoeHue JHUCTOBOM IIACTHHKW», «TKaHU KUBOTHBIX», «CKeleT 4enoBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CUCTEMA, «HepBHas cCUCTEMaY, «Koxay, «MBpl11euHast CHUCTEMA,
«BpigenurenbHas cUCTEMa», «DHAOKpUHHAs cuctemMa», «CTpOEHHE MBIIIIIbI,
«MmmyHuTeTY,  «KUIIEUHOMOJIOCTHBIEY, «Cxema  muTaHUS ~ PacTECHHIN»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE TUIPHDY,
«Ctpoenue mianapumn», «BHyTpeHHee CTpoeHue AO0KIeBOro uepBs», «HepBHas
cuctema poeio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbIkatomuxcsi»,  «HepBaas — cucrema  nTui», «HepBHas — cuctema
MIekonuTaromux», «HepBHas cucrema uenosekay, «Peduekcy.

O06opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpONpenapaThl OJHOKIECTOUYHBIX
OpraHU3MOB, MUKPOTpENapaTbl TKAHEW, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIHH



HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
000pyI0BaHUE JJIsl IEMOHCTPAIIMY TOYBEHHOTO U BO3AYIIIHOTO MUTaHUSI PACTCHUH,
pacuierieHus KpaxMaja U 0elKoB NoJ1 IeUCTBUEM (PEpMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKHX, MEXaHU3Ma
JIIXaTENbHBIX ABUKEHUM, MOJIESTM TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3ydyeHue TKaHEeW pacTEHUI.

JlaGoparopHasi pabora «3ydueHue TKaHEeH KUBOTHBIXY.

JlaGopaTropHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoKeHHe H Pa3BUTHE OPTaHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYasi BEreTaTUBHOE) U
noyioBoe. Buabl  Gecronoro  pa3MHOXKEHHMs:  I[OYKOBAHHUE,  CIIOPYJISIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. I[lonoBbie KIETKH, WM rameThl. Meio3. Craauu
Mmenosa. [IoBenenne xpomocoM B Menose. KpoccuHrosep. bruonornyeckuit cMsICi
M€No3a W TOJOBOrO mporecca. Melo3 M ero MecTto B KU3HEHHOM LMKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y KUBOTHbBIX. [10J0BBIE JKeE3Hl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. COCOOBI
OILUIOJOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTECHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBBIC JUCTKH
(ractpynsinus). 3aKiiaika OpraHoB M TKaHEH U3 3apOobIIEBbIX JTUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHS).
3aknajka TIUIaHAa CTPOCHMSI KUBOTHOTO Kak pe3yibTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHHEe Ha 3>MOPUOHAIBHOE PA3BUTHE PaA3IUYHBIX
(aKTOPOB OKPY’KAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubld mepuon. Ilpsimoe wu
HempsiMoe pa3Butue. Pa3zButue ¢ wmetamopdo3oM y OECO3BOHOUHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHolormyeckoe 3HAaUYE€HHE MPSMOrO0 W HEMPSIMOTO
pa3BUTHUA, UX PACIPOCTpPAHEHUE B MpUpoje. TUlbl pocTa >KUBOTHBIX. DakTOpPbI
PEryJIlN POCTa KUBOTHBIX U yenoBeka. CTaiuu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y XKUBOTHBIX U 4esoBeka. [leproapl oHToreHesa yenoBeka. CTapeHne u CMEpTh Kak
OMOJOrnYeCKUe MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHuil. ['ametodur u cnopodput. Meiio3 B
KU3HEHHOM IHKJIe pacTeHuit. Obpa3oBaHue CIIOp B Mpoiiecce Meio3a. ['ameTorenes
y pacteHuii. OmIoA0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OpPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHuE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl PEryJIaluyd OHTOIE€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuet u cxembl: «BererarnBHoe pa3MHOXeHHe», «Tumbl OGecrosioro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJIaMHAOMOHaAb», «Pa3MHOXKEHHE HBIJICHBDY,
«Pa3MHOXeHne TUApPb», «Meho3», «XpoMocoMb», «l'amerorenes», «CTtpoeHue
SUIEKJIETKH U crepMaTo3ousiay, «OCHOBHBIE CTaJuu OHTOreHe3a», «lIpsiMoe u
HEMpsMoOe pa3BuTue», «Pa3BuTHE MalCKOro Kyka», «Pa3BuTue capaHumy,
«PazButne nATymKn», «JIBOHHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX PACTCHUNY,
«CtpoeHne ceMsaH OJHOJOJBHBIX U JBYJIOJbHBIX PACTEHUI», « KU3HEHHBINH UK
MOPCKOM KammycCTb», <« KU3HEHHBIN LUK MXa», <« KU3HEHHBIN IUKIT MATOPOTHUKAY,
«OKV3HEHHBIN UK COCHBI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPONpPENapaThl SULEKIETOK |
CIIEpMaTo30M10B, MOAENb « LMK pa3BUTHUSA JIATYIIKIAY.

JlabopaTopHas padora «JI3yueHue cTpoeHUs MOJNOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpENnapaTaxy.

IIpakTuyeckass padora «BrpIsiBIeHHE NPU3HAKOB CXOJICTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass pa6ora «CTpoeHHE OpPraHoB pPa3MHOXXEHHUS BBICIINX
pacTeHUIN».

Tema 11. I'eHeTMka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHMBOCTH
OPraHu3MoOB

HcTopus craHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib OT€YECTBEHHBIX YUEHBIX B PA3BUTHU T'€HETUKHU.
Pa6oter H. K. Konsiosa, H. M. BaBunosa, A. H. beno3sepckoro, I'. /1. Kapnedenko,
10. A. ®ununuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCHUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.
OCHOBHBIE =~ METOABI  TCHETUKHU:  THOPUIOJOTHYECKHM,  ITUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TE€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Baswios, A. H. benosepckuid, I'. JI. Kapneuenko, FO. A. ®uimmunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiel u cxembl: « MeTo bl TeHETUKNY, «CXEeMbI CKpeIIUBaHUS.

JlabopaTtopHas pabora «Jlpo3oduina Kak OOBEKT TI'E€HETUUYECKHUX
HCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eauHooOpasusi rTuOpuI0B repBoro nokosaeHus. [IpaBuno nomMmunupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH paclleIuieHus Mpu3HakoB. LlUTomormueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHus. [ umore3a YMCTOTHI TamMer.

AHanuzupyrouiee ckpemupanue. [IpoMexyToUHbIN XapaKkTep HACIEIOBAHUA.
Pacuiennenue npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuil 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJe0BaHUs MPU3HAKOB. [{uTomorndeckrne oCHOBBI AUTHOPUTHOTO CKPEIITUBAHMS.

CuemnienHoe HacienoBanue npusHakoB. Padotel T. Moprana. CueniieHHoe
HAacCJIeIOBaHWE TEHOB, HAPYIICHUE CUEIUICHUS MEXAY TIeHamMu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHHU3M OIpPEAEIICHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIii M TreTeporaMeTHbI IMOoJ. I eHerndyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacienoBanue npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotum kak uesnocTHas cucrteMma. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTBHE HEAUICNIbHBIX TI'€HOB.
Kommiementaprocts. Onuctas. [lonumepus.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKIKE
(U3MOIOTHYECKUX  TPOLIECCOB, TOBEAEHUS HW  KOTHUTHBHBIX  (DYHKIIHIA.
['eHeTnueckre MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOMOM». ['eHeTHMdeckue acmeKThl KOHTPOJSA U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPraHU3MOB.

JdemoHcTpanumn

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

Tabmuubr u cxemsl: «IlepBeiii 1 BTOpoi 3akoHbl Menaens», «Tpetuit 3aKoH
Meunnens», «AHaIU3upyoliee CcKpelmuBaHue», «HemomHoe TOMUHHpPOBaHHEY,
«CuerieHHOe HacjledOoBaHWE NPU3HAKOB Yy Apo3oduibl»y, «['eHeTnka momay,
«Kapuotunn  ugenomeka», «Kapuotum gpozodmnby, «Kapwotunm —mTuib,
«MHOXEeCTBEeHHBIN ajenu3M», «B3aumMo1eicTBHE TeHOBY.

O6opynoBaHue: MoOJeAb sl JEMOHCTPAllUM 3aKOHOB €IuHOOOpa3us
rUOpUIOB TIEPBOrO TIOKOJICHUSI M pACHICIUICHUST NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAlMd CLEIUIEHHOTO HACJIEJOBAaHUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporpenapart: «J[po3oduiay.

IIpakTuueckass padora «M3yueHwe pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUS y APO30(PUITB».

IIpakTnueckas  padora  «M3yyenume  pe3ynbTaToB  AUTHOPUAHOTO
CKpEIIMBaHUS y APO30(PUITB».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHotuna W cpenbl nOpu  GopMupoBaHUU (EHOTHIIA.
N3menunBoCTh Mpu3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. BuUabl
M3MEHUYMBOCTH: HEHACJICJICTBCHHAs U HACJICACTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBaAHUU
MoaupUKaIMOHHON n3MeHUnBOCTH. HopMma peakuuu mpusHaka. BapuarnmoHHBIM
psan u BapuanuonHas kpuBas (B. Moranncen). CpoiicTBa MoauduKammoOHHON
M3MEHYHUBOCTH.

I'enoTunuueckas M3MeHUYMBOCTL. CBOMCTBA TE€HOTHITMYECKON M3MEHUYHMBOCTH.
Buapl reHOTHTINYECKOM M3MEHUUBOCTH: KOMOWMHATHUBHASI, MyTAaI[MOHHASI.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOMHATUBHOM U3MEHYUBOCTHU. POIb KOMOMHATHBHON M3MEHUMBOCTH B CO3/TaHUH
T€HETUYECKOT0 pa3Ho0Opas3us B Mmpejiesiax 0JHOro BU/A.

MyTanoHHasT M3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUMPOBAHHBIE MyTalMu. SaepHble U
nyToIia3sMaTuyeckue Mytanuu. CoMaTHYeCKrWe W TOJIOBble MyTauuu. [IpuuuHbI
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSHHE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HaciencTBeHHo m3MeHunBocTy (H.M. BaBwiior). BHesigepHas M3MEHUYMBOCTH U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, pPONb  INUSEHEMUYECKUX (HaKkmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. Basuiios.

Tabmumet w cxeMbl: «Buasl  u3MeHUMBOCTHY, «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KoMmOuHaTnBHAS W3MECHYHUBOCTDY, «Meiio3y,
«OnnogoTBopenue», «I eHeTnueckre 3a00JeBaHMUS YeIOBEKa», « BHIIBI MyTaInii».

O6opynoBaHue: XKHBbIE M TepOapHbIE AK3EMIUIIPhl KOMHATHBIX PACTCHUH,
pucyHk# (portorpadun) KUBOTHBIX C Pa3TUIHBIMU BUIAMH U3MCHUYHBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKAIMOHHON M3MEHYMBOCTHU. IloCTpoeHHe BapHallMOHHOTO psiAa W
BAPHALIMOHHOW KPUBOI.



IIpakTnueckas padora «Mytamuu y Apo3oduibl  (Ha  TOTOBBIX
MUKpOIPENnapaTax)».

Tema 14. I'eneTnka 4esioBeKka

Kapuorun denoBeka. MexayHapoaHas HporpaMMa HUCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeToapl  M3YYEHHMSI TEHETUKM  YEJIOBEKAa:  T'E€HEAIOTMYECKUU,
OJIU3HCIOBEIH, IUTOT€HETUYECKUM, MOMYJIAUOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE ONPEACIICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIIMPOBAHHUE, B TOM YHCIJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00€BaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3HU dYenoBeka. bolie3HW ¢ HACIEACTBEHHON MPEeapacioyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKOM T'€HETUKHU B MPEIOTBPAIICHUH U JICUEHUU T'€HETUYECKUX
3a007eBaHUil YeoBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHUEe. CTBOJIOBBIC
KJIeTKU. [TOHATHE «T€HETUYECKOro rpy3a». DTUYECKUE aClEKThl MCCIEIOBAHUN B
o0JlacT peJlaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH 4YEJIOBEKA K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HCHUIO OKpYy Karolie cpeabl. ['eHeTndyeckast
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdeMoHCcTpamuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToJbl MU3yUeHHUs TE€HETUKU
yesioBekay, «l eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuuyeckas padora «CoCTaBIECHHUE U AaHAIHN3 POJIOCIOBHOM.

Tema 15. Cenexunsi OpraHu3sMoB

JlomecTuKaius 1 celieKuus. 3apoxKIECHUE CENEKIUH U TOMECTUKALINK. Y YeHUE
H. 1. BaBunmoBa o IlleHTpaXx NPOHMCXOXKICHHS W MHOT000pasus KyJIbTYPHBIX
pacteHuil. Ponb cenekuuu B CO3JaHUH COPTOB PACTEHHI U TOPOJT KUBOTHBIX. CopT,
nopoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHONW U3MEHUYUBOCTH
H. W. BaBumnosa, ero 3HaueHHE JJ1s1 CEICKIIMOHHON paOOTHI.

Meronbl ceneKnuoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA H
WHJAUBUIYaTbHBIN. DTarbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnwiTanne
mpousBoAUTENed MO MOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIBIO OICHKU
¢dbeHoTHma MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ oMoIIbio aHanm3a JIHK.

HckyccTBEHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannanroOHHBIN M XUMUYECKUA MYTAareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYPHBIX
dopm opranuzmoB. Mcmonb30BaHWE TEHOMHOTO PEIAKTHPOBAHUS WM METOOB
pexomOuHanTHBIX JIHK 1715 momydeHus uCX0HOTO MaTepuaia JJjis CEJICKIINH.

[Tonyuenue MTOJUTLIIOUIOB. BryTtpuBnnoBas rudopuIn3aIus.
bnuzkopoacTBeHHOEe — cKpemiMBaHue, ~WiIM  UMHOpuAuHTr.  HepoacTtBeHHOE
CKpelllMBaHue, Wik ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcnons3oBaHue
retepo3uca B cenekuuu. OtnanénHas rulOpuauzainus. [Ipeononenue Oecruionus



MEKBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMKU PACTECHUN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHuE U U3YUECHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JTUKUX POJIUYEH NIl CO3aHUs HOBBIX COPTOB M THOPHUIOB CEIhCKOXO3SIMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpanenue u ynpasienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBBIX  JHCUBOMHBIX 6 YENAX  VIYYUleHUs.
Cyuecmeyowux u co30auusi HO8bIX NOpPOO, JTUHUL U KPOCCO8, 8 MOM HYUCIe C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYYHBIX UCCIe008AHUL, Nepedosblx uoell u
NepCneKmueHbIX MexHOoNA02UlL.

JdemMoHcTpanumn

Iloptpersi: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIlykpsanenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabmuier u cxembl: «L{eHTpBI TPOUCXOKIESHUS U MHOT000pa3usl KyJIbTYPHBIX
pacteHui», «3aKOH TOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTHY,
«Metogsl cenexuuny, «OtnanéHHas rudpuanzanus», «MyrtareHesy.

JlaGoparopHasi padora «/3yueHure cOpTOB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIIHUX >KUBOTHBIX».

JlaGoparopHasi padora «3yueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypceusi «OCHOBHBIE METOJBI W JIOCTHKEHHS CEJIEKI[MM PAaCTeHHl U
KUBOTHBIX (Ha CEJIEKLIMOHHY IO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEIBHBIM YYaCTOK, B TEIJIMYHOE XO3SHUCTBO, B J1aOOpAaTOPUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. buoTexHoJI0rMsl U CHHTETHYECKAas1 O0MOJI0THA

OOBEKThI, HCHOJIB3YyEMbIE B OHOTEXHOJNOTHH, — KIJIETOYHbIE W TKAHEBBIC
KyJbTYpHI, MHUKPOOPTraHU3MBI, 170'¢ XapaKTEepUCTHUKA. TpagunuonHas
OMOTEeXHONOTHA:  XJIEOOMEeUeHNne, TMOJIYyYEeHUE KHCIOMOJOYHBIX IPOJIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTHYECKUX
TexHojorui. [Ipon3BoacTBO GenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEeXHOJOTHMl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE MY TH.

Knerounass unxenepuss. Meroapl KyJIbTypbl KIETOK W TKAHEW PACTEHUHN U
KUBOTHBIX. Kpuobanku. ComaTuueckass TrHOpUAM3AUS W COMATHYECKUUI
smOpuoreHe3. lMcmonp30BaHWE TAIUIOWAOB B CeJICKIMU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumen. HMcnoavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIMs
SAMUEKJIETOK U KIIOHUPOBAaHHE >KUBOTHBIX. METOJl TpAaHCIUIAHTALHUH SIAEP KIIETOK.



Texnonozuu 0300poeaeHUs, KYIbMUSUPOBAHUS U MUKPOKIOHATLHO20 PAIMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOocOoMHass U TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHcTpyupoBanue pexkomouHantHbix JIHK. Cosdanue mpanceennvix opeanuzmos.
JIOCTH>KEHUS U ITEPCIIEKTUBBI XPOMOCOMHOM M T€HHOM MHKEHEPUH. DKOJIOTHYECKNE
U ATUYECKHE MPOOJIeMbl TEeHHOW MHKEHEPHH.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. [11P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YeJoBeKa I OLICHKH COCTOSIHUSL €ro 3J0pOBbs. McCHOnb30BaHUE CTBOJIOBBIX
kiaetok. TaprerHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(yHIaMEHTANbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/1aHMS KOMILJIEKCHBIX
TKaHEeW COoYeTaHHUEeM TEXHOJOTUH TPEXMEPHOIro OMONMPUHTHHTA U cKaddoiauHra
JUTSL PELIEHUS 3a/1a4 [TEPCOHATU3UPOBAHHON MEAULIUHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJIbI0 OOecredeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, yctaHoBieHHE MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonupoBanust PHK-cogepskanmx BUPYCOB, BBI3BIBAIOIINX 0COOO OMacHbIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHCcTpamuu

Tabmumps! u cxemsl: «lcnonabp3oBaHHE MUKPOOPIaHU3MOB B IIPOMBIIITIEHHOM
IIPOU3BOACTBE», «KileTouHas nHKeHepus», «I'eHHas MHKEHEPUSI».

JlaGoparopHas padora «l/3ydyeHne o0bEeKTOB OMOTEXHOIOTUN.

IIpakTuyeckasi padora «IlonydeHue MOJTOYHOKHUCIIBIX IPOTYKTOBY.

JKcKypcusi «bHOTEXHOJNOrMsT — BaXKHEWIIAs TMPOU3BOJAUTENbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIOIHOHHBIX MPeEICTABJICHUH B
OomnoJsiorum

OpomonmonHas Teopuss Y. JlapBuna. IlpeanochbUik BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U HayuyHas AearenbHocTh Y. JlapBuHa.

JIBrKy1Iue cuibl 3Boironuy BuaoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUS OpraHM3MOB, HACJEJICTBEHHAas W3MEHUYMBOCTh, OopnOa 3a
CyIlIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunteTnueckor Teopun dBomonuu (CT3). He#tpanbhas
teopusi sBomtonu. CoBpeMeHHass JBOJIOLMOHHAS  Ouoyiorusi. 3HA4YeHUE
ABOJIIOLIMOHHON T€OpUU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn



[loptpetsr: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krosee, Y. lapeun, C. C. UerBepukos, U. W. lImansraysen, x. Xonaenn, /. K.
benses.

Tabnuup! u cxemsl: «Cuctema xxuBoi npupoasl (1o K. Jlunuero)», «Jlecruuna
KUBBIX cymiecTB (o Jlamapky)», «MexanusMm (GopMUpOBaHUS MPUCTIOCOOICHUN Y
pacTeHuil u *kuBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyrta myrtemecTBus Y.
Hapsuna», «Haxogxku Y. HapBuna», «Dopmbl OOpbObl 3a CYIIECTBOBAHUEY,
«Iloponbl romy6ei», «MHoroodpasue KyJabTypHbIX (opM KamycTbD», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpazoBaHus HOBbIX BUAOB (1o Y. [dapBuny)»,
«CxeMa COOTHOLIECHMS MABWXKYIIMX CHJI DBOMIOLUN», «OCHOBHBIE MOJOXKEHUS
CUHTETUYECKON TEOPUHU IBOJIOLIUNY.

Tema 2. MUKpPO3BOJIIOLMSA U €€ pe3yJIbTAThI

[Tonynsuus Kak sneMeHTapHas eAuHuLa 3Boourd. COBpEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pa3HoOOpa3usi M CTPYKTyphl mnomyisiuuid. 3Menenue
reHooHJa TOMYJSIMU KaK DJIEMEHTApHOE DBOJIOLMOHHOE SIBICHHE. 3aKOH
reHeTudyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPbl (ABUXKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouiecc. KomOuHatuBHass u3MeHYUWBOCTh. [Ipeiid reHOB — ciyuailiHbIe
HEHAaINpaBJIeHHbIC U3MEHEHMSI YacTOT ajulesiell B oMy susX. DpQexT ocHoBaTes.
Opdhexm 6ymuinounozo eopaviwika. CHudCeHUe 2eHeMmUYecKo2o pasHooopa3us:
npuuunsl u cieocmaus. llposenenue s¢hpgpexma opetigha 2eHo8 8 HOILUIUX U MATBIX

NONYIAYUSX. Murpauumu. Nzonsuus TIOITYJISIIIAWN: reorpadudeckasi
(mpocTpaHCTBeHHAs ), OMoOoruyeckas (pernpoyKTUBHAS).
EcrectBennsiit otbop — HampaBisoomuid (akrtop 3BoaOIUUA. DOpMEI

€CTECTBEHHOTO  O0TOOpa:  JBIKYIIUMN, CTAaOWIU3HPYIOMIHMKN,  pa3phIBAIOIINAM
(mm3pyntuBHbiii). [logoBoit oT60p. BO3HMKHOBEHHE W SBOJIONUS COIHUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IprcnocOOIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOIHUH.
Bo3aukHOBeHNE MpUCTIOCOOIEHUH Y OpraHn3MoB. ApoMop(h03bl U UANO0A AT TAIIUH.
[Tpumeps! pucocobIeHN Y OpraHu3MOB: MOP(HOIOTHIECKUE, PU3NOIOTHIECKHE,
Oonoxumudeckue, TnoBeaeHUeckue. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BmmooOpazoBaHme Kak pe3yabTaT
MUKpPOIBOIOIMHU. M3omsamust — imtoueBor (akTop BumooOpazoBanus. [lytn u
CIIOCOOBI BH1000pa30BaHMUS: aJJIONATPUYECKOE (reorpaduyeckoe),
CUMITaTPUYECKOE (3KOTOTHYECKOE), «MTHOBEHHOE» (monumIONaU3aIHS,
rubpuan3zanus). JmuTeabHOCTh SBOTIOLMOHHBIX MTPOIIECCOB.

Mexanu3mbl (OpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Ponb 3BOTIOLMOHHOM OMONOrUH B pa3pabOTKe HAYYHBIX METOJOB COXPAHECHHUS
O6uopazHooOpasusi. MUKPOIBOJIONUS U KOIBOJIOIUS IMApa3sUTOB U HX XO35ECB.
MexaHu3Mbl GOpMHUPOBAHUSL YCTOMYMBOCTH K AHTHOMOTUKAM U CIOCOOBI OOPHOBI €
HEW.

JdemoHcTpanumn

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuupr u cxembl: «MyTanuMoHHasE H3MEHYMBOCTH», «llomynsnuronHas
CTpYKTypa BHla», «CxeMa MmposBieHHs 3akoHa Xapau—BaitnOepra», «/lBmwxymue
CWJIBl HBOJIIOIIUNY, «DKOJOTHYECKass M30JSALUs MONYJSALNi ceBaHCKOU (openmny,
«I"eorpaduueckas U30SAUSA TUCTBEHHULIBI CHOMPCKOM U TUCTBEHHULIBI JayPCKOW»,
«ITonmynsIIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M KepTB», «Cxema JeilcTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cyliecTBOBaHUE, « UHycTpruanbHbIM
MenaHu3My», «OKuBble — uckomaembie»,  «llOKpOBUTENbCTBEHHAass  OKpacka
KUBOTHBIX», «[Ipenynpexknaromas okpacka 3>XUBOTHBIX», «DU3HOIOTHYECKHE
apantanun», «l[IpucnocoOeHHOCT, OpPraHu3MOB U €€ OTHOCHTEIbHOCTHY,
«Kpurepuu Buna», « Bunbi-nBoitnukuy, «CTpyktypa Buaa B npupoje», «CrnocoObl
BUI000pa3oBaHus», «['eorpaduyeckoe Bumnoodpa3zoBanue TpEX BUIOB JIAH IIIICH,
«IKOJIOTUYECKOe BUI000pa3oBaHUE BHUAOB CUHUI, «IloNHUIIIONABI pacTeHUN»,
«KarycTtHo-peieuHbIN THOPHUIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3Bepeil ¢ MpUMEpPaMH Pa3IMYHbIX MIPUCTIOCOOICHUH, Yydesia NTUIl U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUW OJM3KUX BHIOB, OOPA30BaBIIMXCS Pa3TMYHBIMU
crocobamu.

JlabopaTopHasi pa6ora «BpIsBICHIE H3MEHUUBOCTH Y 0COOEH OJTHOTO BHIa».

JlabopaTopHas padora «IIpucrnoco6eHus OpraHu3MoOB U UX OTHOCHUTEIIbHAS
1EJI€CO00Pa3ZHOCThY.

JlaGopaTtopnas paGora «CpaBHeHHME BHUIOB 10 MOpdoIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U eé pe3yJibTaThbl

Meronbl  uM3ydeHus MakpolBosionuu. [lajgeoHTonormueckne  MeTOoJbl
u3ydyeHus odBoiouuu. Ilepexomnbie @opmMbl U (QUIOTEHETHYECKHE  PSJIbI
OpraHU3MOB.

buoreorpaduueckre metonsl u3yueHus sBoimonuu. CpaBHeHHE (GIOpbI U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emaun. Buabr-
SHAEMUKHU U PEIIUKTBHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METOJbl M3yUECHHUS
ABONIIOLMHU. ['€HeTHUeCKMe MEXaHU3Mbl 3BOJIOLMH OHTOIEHE3a M IOSBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PyaumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



OMOXUMHUYECKHE U MATEMATUYECKUE METOAbl U3YUYCHUS HBOTIONUU. [ OMOJIOTHYHBIE
reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHUSI (PUITOTEHETUUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOIOIUSI TCHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIONUU. [IpuHyun cmenvl yHKYULL.
HeoGpatumocTs 3Bostonuu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIHH.

JdemoHcTpanumn

Ioptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mronnep, 3. I'ekkenb.

Tabnuiel 1 cxembl: «DUITOTEHETHYECKUMN P JIOMIATN», «KAPXESONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromnedans»,  «Punmopute»,  «CeMeHHBIC
nanopoTHUKN», «buoreorpaduueckue 30HBI 3emin», «Jlpelid KOHTHUHEHTOBY,
«Penukth», «HavanpHbie cTaguu SMOPUOHAIBLHOTO Pa3BUTHSL TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaIuMeHTh,
«ATaBU3MBI), «XPOMOCOMHBIE HAOOpPHI YEIOBEKa M IIMMIaH3e», «[J1aBHBIC
HaIpaBJIEHUS dBOJIIOIUNY, «OOIIIHe 3aKOHOMEPHOCTH SBOJTIOIINNY.

O6GopynoBaHue: KOJIJICKIIMU, TepOapuu, MYJSDKU HCKOMAeMbIX OCTaTKOB
OpraHU3MOB, MYJISIKH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe ;KU3HUA HA 3emJie

HayuHple TUMNOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTeHE3 W
naHcrepMusi. /JJoHay4Hble TIPEACTABICHUS O 3aAPOKIACHUM KU3HHU (KpEallIOHHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannanmanw, JI. [Tacrepa. [IporcxoxaeHne >xu3Hu U acTPOOHOIIOTHSL.

OcHOBHBIE 3Tarbl HEOPraHWYECKOU SBOJIIOLIUH. [manerapnas
(reonoruueckasi) dBOJIONMSA. XHMHUYECKas dBOJIONUSA. AOHOTEeHHBIH CHHTE3
OpraHnyeckux BemiecTB u3 Heopranmyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanue nmoaumMepoB u3 MoHomepoB. KoanepBatnas runoreza A. . Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XonaeidHa, reHeTwdeckas rumore3a .
Ménnepa. Pubosumsr (T. Yek) um rumoreza «mupa PHK» V. TunbGepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ucropus 3emiin u MeTo bl €€ n3yuyeHus. Mickonaemble OpraHMuecKkrue OCTaTKU.
I'eoxponosorust u e€ meroapl. OTHOCHUTENbHAST M aOCOJIIOTHASI T'€OXPOHOJIOTHS.
['eoxpoHosornueckas mKana: 30Hbl, 3pbl, IEPUOIbI, STTOXU.

Hauvanbnbpie s3Tanel oprannueckod 3Boionuu. llosBienue w 3BOMIOLUSA
MEPBbIX KIETOK. DBOJIOIUSA MeTaboin3Ma. BO3ZHHMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaTonuTsl. [IpokaproTHI U 3yKapuOTHL.



[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [IponcCXoxeHMEe MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX IPyNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATallbl ABOJIOLNMUM BBICIINX pacTeHuil. OCHOBHBIE apoMopd o3I
pacreHui. Bpixon pactenud Ha cymy. llosBieHue CHOpPOBBIX pAacTEHUU W
3aBoeBaHMEe UMM cymu. CeMeHHble pacTteHus. l[IpoucxokaeHue I[BETKOBBIX
pacTeHu.

OcCHOBHBIE ATalbl 3BOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TtunoB. [lepBbie XOpA0BbIE KUBOTHBIC. JKU3Hb B BOJ€. DBOMIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMUX U
ntull. [lpunmun wimodeBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emMje MO ’paM W MEPUOJAM: apXeu, MPOTEPO30il,
najaeo30#, Me3030i, kaliHo30i. OO0I11as XxapakTepruCcTUKa KJIMMaTa U T€0J0THUeCKUX
npoiieccoB. [losiBIeHne M paciBeT XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIN cOCTAaB aTMOCHEpHI.

MaccoBble BBIMUpPAaHHUSI — SKOJOTMYECKHE KPHU3UCHl pouuioro. [IpuuuHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus: OmopasHooOpasus Ha 3emIie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3mMoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPraHU3MOB.

JdeMoHCTpanuu

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . . Meunukos, A. N.
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxeMbl: «Cxema omnbita @. Peqny, «Cxema onbita JI. [lacTepa mo
M3YUYEHHUIO CaMo03apokIeHus Xu3Hm», «Cxema ombita C. Mumnepa, I'. Opuy»,
«JTambl  HEOpPraHWYeCKOW  H3BoioUUK», «l'eoxpoHosornueckas  IIKajgay,
«HayvanbHble 3Tanbl OpraHUYeckoi »BooLHMN», «Cxema oOpa3oBaHUSl FyKapuOT
nyTéM cuMmOuorenesa», «Cucrema >XUBOM Mpuponab», «CTpoeHUE BHpPyCay,
«Apomopdo3sl  pactenuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOAOPOCIN,
«MHOroknerounble Bojgopociny, «Mxu», «llanopotHukn», «l'oloceMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHU», «CxemMa pa3BUTHSI ) KUBOTHOTO MHUPay,
«Apomopdo3sl KUBOTHBIX», «IIpocTeitmmey, «Kumednononoctaeie», «Ilnockue
yepBu», «YUnenuctoHorue», «PbuiOb», «3eMHOBOJHBICY, «lIpecMbIKkarommecs,
«IItney, «Mnekonurtaromuey, «Pa3zButue xu3Hu B apXxeuckou spe», «Pa3putue
XKU3HA B TMPOTEPO3OMCKONU 3pey», «Pa3BuThe XKW3HM B MNAIECO30MCKON 3pey,
«Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE )KU3HU B KAaWHO30KMCKOM 3peEy,
«CoBpemMeHHasi CHCTEMA OPraHUYECKOr0 MUPAY.



O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BJIAKHBIE MPENAPaThl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJJIEKIIUU
WTJIOKOXHUX, CKEJIEThI MO3BOHOUYHBIX KMUBOTHBIX, Uydesa NTUL U 3BEPEd, KOJJICKIINU
OKAMEHEJIOCTEM, TIOJE3HBIX HMCKOMAEMbIX, MYJS)KA OPraHU4YeCKUX OCTaTKOB
OpPraHu3MOB.

BupryaabHas gadopaTopHas padora «MoaennpoBanue onbIToB Musinepa—
Opu 1o n3ydyeHuto abMOreHHOro CUHTE3a OPraHMYeCKUX COSTMHEHUM B IEPBUYHON
atmocdepe».

JlaGoparopHass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTJIEJIOBY.

IIpakTuueckas padora «3yueHre ocOOCHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOTeHe3

Paznenbl 1 3a7aun aHTPONOJIOTUU. METO 1Bl AaHTPOTIOJIOT U H.

CraHOBNEHME MPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
B033peHUsl. COBpEMEHHBIE HAyUYHbIE TEOPHUU.

Cx0AcTBO YenoBeka € )KMBOTHBIMU. CUCTEMATHYECKOE MTOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHYECKHE, b13M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINUMs 4eI0BeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CUCTEMBI.

JBuxyiue cuiibl (pakTopbl) aHTPOIIOTeHe3a: OMOIOTHYECKUE, COIIMANIbHBIE.
CooTtHorieHre OMOIOTHYECKUX M COLMATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWeE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(IPOKOHCYJIBI) M PaHHUE ITOHTUIBI — OOIINE MPEIKH YeIIOBEKOOOPA3HBIX 00€3bsH U
moJieid. ABCTpaJONUTEKH — JBYHOTHE MpEeAKH Jrofei. UenoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYyAUN TpyAa. YeloBeK NPAMOXOISIINN U IEPBBIA BBIXO JIOIEH 32
npenensl Adpuku. YenoBek reinens0eprekuii — o0l mpeok HeaH IepTaTbCKOTO
YEJOBEKAa W YEJIOBEKA Pa3yMHOro. YenoBeK HeaHJEpPTaJbCKUM KakK BHJ JIFOJEH
XOJIOJHOTO KiuMMaTa. YeJloBeK pa3yMHbId COBPEMEHHOIO THUNA, JECHUCOBCKUU
YeJIOBEK, OCBOCHHUE KOHTHHEHTOB 3a mpenenamu Adpuku. [laneorenetnka u
MaJICOTCHOMMUKA.

DBOJIIOIUSL COBPEMEHHOT0 ueoBeka. EcTecTBeHHBIN OTOOP B MOMYJSIUAX
yesoBeka. MyTalMoHHBIM Tpouiecc W nojJumopdusM. [lomynsiinoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «3GQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HETpouAHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3uarcko-amepukaHcKkas). BpeMs u myTd paccelieHHsl 4delloBeKa MO IUTaHETe.
EnunctBOo  4yenoBeueckux  pac. HayuyHas  HECOCTOSITENIBHOCTh  pacu3Ma.
[Ipucnoco6ieHHOCTh 4YeloBeKa K Pa3HbIM YCIOBHUSIM OKpYXKArOIIEeH Cpebl.
Bnusnue reorpadguyeckoil cpesipl U Aperida reHoB Ha MOPQPOJIOTHIO U (HU3UOTIOTHUIO
YEJI0BEKA.

MexaucuMIuinHapHbple  MeToJbl B (usuueckoil  (OMOJIOTHYECKOM)
AHTPONOJIOTHHM.  DBOJIIOLIMOHHAS ~ QHTPONOJIOTUSI W MAJ€OAHTPOIOJIOTUs
YEeJIOBECUECKUX MOMyJIsiuui. buoconuanbHble HUCCIEAOBAHUS TPUPOJbI YEIOBEKA.
NccnenoBanue KO3BOIIONUKA OMOJIOTUUECKOTO U COIMATILHOTO B UETIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuier U cxeMbl: «MeToIbl aHTPOIIOIOTHNY, «I 0JIOBHONM MO3T YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb), «CKeleT 4YeloBeKa W CKENeT IIUMITaH3e»,
«PyauMEHTHI U aTaBU3MBbD», «/IBHKYIIME CUIIbI aHTPOIIOTEHE3a», « DBOIIOIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «UYenoBek  ymenslil», «YenoBek
npAMOXOIAIIN, «/IeHncoBckuii yenoBek» «Heannepranpiup», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay, «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, MpeaIMeToOB MaTepuaabHOU
KyJIbTYphl TMPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJOTHYECKUMU U OWOJCHCKUMHU CHOKETaMU IIPOMCXOXKICHUS 4YeJIoBeKa,
doTorpaduu HaXOJOK UCKOMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4eJI0BeKa U yeperna IMUMIIaH3€, MOJIeNb KUCTH YEJIOBEKA U KUCTH LIMMITaH3E,
MOJEJIN TOpCa MPEIKOB YETIOBEKA.

JlabopaTopHass paGora «lI3yueHne o0cCOOCHHOCTEH CTpPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C IMIPAMOXO0XKICHUEM).

IIpakTnueckas padora «l3yueHne S3KOJOTrMYECKUX aJanTaluil YeT0BEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIECHUSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalolel cpeaoi

3apokzieHne u pa3Butue dKkojoruu B Tpyaax A. 'ymb6onsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
sKoJ0ruu. CBSI3b SKOJIOTUU C APYTUMH HAYKAMH.

Mertoasl skonoruu. IloneBble HaOMIOAEHMS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUpOJIHbIE W JabopaTopHble. MojenupoBaHue B SKOJOTMH. MOHUTOPUHT
OKpYKaroIIel cpeibl: TOKAIbHBIN, pErHOHAIBHBIA U TJI00ATbHBIN.

3HAYEHHE OKOJIOTMYECKMX 3HAHUW JUISI  YEJOBEKa. JKOJIOTHUYECKOE
MHUPOBO33pPEHHUE KaK OCHOBA CBSI3€H YEIOBEYECTBA C mpupoaoi. @opMuUpoBaHHE
JKOJIOTUYECKOM KYJIBTYPBI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUSI.



JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, O. ['exkens, A.
Tenciu, B. H. Cykaués.

Tabnuier u cxembl: «Pazgensl skojmorun», «Meroasl skojorum», «Cxema
MOHHUTOPHUHIA OKPYKAKOUIEN CPEIBDY.

JlaGopaTopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEpPHOCTH uX nerctBusd. Kinaccudukanus
HKOJIOTHYECKUX (DaKTOpPOB: aOUOTHUECKUE, OMOTHUECKHE, aHTponorenusie. O01ue
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux ¢akropos. Ilpasmio munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

AbGuotnueckue ¢akropsl. CBeT Kak 3Kosnorundeckuit daxrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHuid U JKMBOTHBIX II0 OTHONIEHHMIO K cBeTy. CHUrHanbHas pojib CBETA.
doTonepuoanu3M.

TeMmmeparypa kak dkojiorudeckuii ¢akrtop. JlelicTBue TemmepaTypsl Ha
opraHu3Mbl. [loMKHIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnocte kak skonorumdeckuit ¢aktop. Ilpucrocobiienus pacteHUd K
noJiiep>)kanuio BogHoro Oananca. Kmaccudukainus pacTeHuii 1m0 OTHOIIEHHUIO K
Bojie. [Ipucnoco6ieHust >)KkUBOTHBIX K M3MEHEHHUIO BOJHOT'O PEXUMA.

Cpensl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
rIyOMHHAasT ~ TOJAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  DuU3uKo-XUMHUYECKHe
0COOCHHOCTHU cpeJi 00uTaHusl opranu3MoB. [Iprucmoco6ieHnss OpraHu3MoB K )KHU3HH
B pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
rogu4Hbie pUTMBL. [IpUCTIOCOOIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCJIOBUH KU3HU.

XKuzuennsie popmbl opranu3MoB. [lonsTue o xxu3HeHHOM hopme. JKn3HEHHBIE
dbopMBI pacTeHHil: JepeBbsl, KyCTAPHUKH, KYCTAPHHYKH, MHOTOJICTHHUE TpPAaBBI,
OJTHOJIETHHE TPaBbl. JKu3HEHHBIC (HOPMBI )KHUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue aktopsl. Buabl OMOTHYECKUX B3aMMOICHUCTBUN: KOHKYPEHIIHUS,
XUIIHUYECTBO, cuMOno3 u ero ¢opmsel. [lapazuTusm, koomepaius, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJIeOHUYECTBO). Hetpoduueckue
B3auMojieicTBUsL  (Tommueckue, (Qopuueckue, ¢dalOpuyeckue). 3HAUYCHUE



OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabnuiel U cxembl: «Okosnorudeckue ¢akTope», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TeminoKkpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE »KUBOTHBIC», «DU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl oOOUTaHUST OpPraHuU3MoB», «bBHOJIOTUYECKUE PUTMBDY,
«Kuznennsie popMbl pacteHuiny, « KusHeHHbIe (OPMBI KUBOTHBIX», « IKOCHCTEMA
IIUPOKOJIMCTBEHHOTO Jiecay, «IDKOCUCTEMa XBOMHOro jecay, «llemu nuranusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KonkypeHuus», «CumObuo3y,
«KoMMeHcanu3my.

O6GopynoBaHue: repOapuyd PacTeHHH W JKUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO PA3JUYHBIX DKOJOTUYECKUX (PaKTOpOB, TepOapuu CBETOIHOOUBBIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOWBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoapru M KOJUICKIIMU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYMBBIX PACTEHUM, Uydesia MTHI] U 3BepeH, repdapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, mMe3ohuTaMm, KOMHATHBIE
pacTeHusl JaHHBIX T'PYII, KOJUIEKIUU >KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpelax,
repOapu M KOJUIGKIIMM PACTEHUH M OIKUBOTHBIX, OO0JaJalOIIMX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSIM YCJIOBHM >KU3HM, repObapuu u
KOJUIGKIIMM PACTEHUU U YKUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIIHUH
KUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTUYECKHUX B3aMMOJICHCTBHSIX.

JlabopaTopHasi padora «BbIsSBIEHHE TPUCIIOCOOJICHH OpPraHu3MOB K
BJIUSIHUIO CBETAY.

JlabopaTopHasi padora «BbIsIBICHHE TMPHUCIOCOOJICHUN OPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHATOMHYECKHE OCOOCHHOCTH PACTCHHUM U3 Pa3HBIX
MecCT OOUTaHUY.

Tema 8. Ixo10rusi BUJA0B U NOMYJISIIIM A

DKOJIOTUYECKHE XapaKTEePUCTUKHU MOy JISIIUY. [lonynsiiust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpeibl, (U3UIECKUX 0aphepoB U
0COOEHHOCTEW OMOJIOTHH BHIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeNW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBas CTPYKTypa, pOXKIAAEMOCTb, MPUPOCT, TEMII PpOCTa,
CMEpPTHOCTh, MUTPAIUSI.

DKoJioruyeckasi CTpykrypa nomyssiuu. OleHKa YUCIEHHOCTH MOMYJISIHUU.
JluHaMuKa TOMYJSIIUUM W €€ peryisinus. buoTuyeckuil moTeHuuan MOMyJIAIUY.
MopenupoBanue JUHAMHUKYU NMOMyasuud. KpuBble pocTa YMCICHHOCTH TOMYJISIIUH.
KpuBbie BbDKMBaHUS. Peryndiuss 4YUCICHHOCTH NOMYJALUN: poib (HaKTOpPOB,



3aBUCSIINX U HE 3aBUCSIINX OT INIOTHOCTHU. DKOJIOTMYECKHE CTpATEruu BUAOB (I- 1
K-ctparerun).

[lonsitue o0 sKkonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb skojormyeckon Humum Jxk.M. XatymHcona. Pa3smepsl dKoOrnyeckoun
Huu. [loTeHnnanbHas U peaau30BaHHAs HUILLIH.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. Buabl M MX KU3HEHHBIE
CTpAaTETHH. JKOJOTHUECKNE SKBUBAJICHTBI.

3aKOHOMEPHOCTH TMOBEAECHUS W MUTpAlMi >KUBOTHBIX. bHojornueckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemMoHcTpanumn

IToptper: k. . XaTunHCOH.

Tabmuubl U cxembl: «OKOJIOTMYECKHE XapaKTEPUCTUKH MOMYJISLUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  nomyJyisiuu», «Bo3pacTHele  mupamuisl
nonyyanun», «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH  3€MIIM  pa3IM4YHBbIMU
opranuzMamMmn», «Mogeib 3kosorndeckort HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTEHUM, KOJIJIEKITUU KUBOTHBIX.

JlaGopaTopuas padora «IIpucrnocoOneHust ceMsH pacCTeHHI K pacCceIeHUIO».

Tema 9. Jko0rusi c0001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3M MeEXIy
OopraHu3MaMu B OUOIIEHO3E.

OkocucreMa kak oTkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHATIBHBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOIYIEHTBbI, KOHCYMEHTHI, PEIYLIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue I1enmu W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1o4BbI U Wbl B AKOcHcTeEMax. KpyroBOpOT BEIIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca 1 mpoAyKuusa. JKOJIOTHYECKUE
MAPaMHUJIbl YUCEN, OMOMACChl U SHEPTHUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpapneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. [lepBuuHbie u
BTOPUYHBIE CYKLIECCUM W HUX NPUYUHBL. AHTPOIIOTCHHBIE BO3JECUCTBUS Ha
cykueccuu. Knnmakcnoe coo6miectBo. bruopasnooOpasue u moiaHOTa KpyroBopoTa
BEILECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKocucmembl Mopeti U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, CMenel, NYyCMmbvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucTteMa. ArpoieHo3. Paznuuus
MEX1Y AaHTPONOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMMU.

VYpb6oskocucteMbl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. [‘opoackas
bnaopa u ¢ayna. Cunantponuzauusi ropoickod Qaynsl. buonorumyeckoe u
XO35IUICTBEHHOE 3HAYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponv kackadnoco 3¢hgpexma u 6ud06-30ugpuxamopos (Kirouesolx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMHU. Y CTOWYMBOCTb OPraHU3MOB, MOMYJISLANA U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBHIA.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KONI02UHECKO20 HOPMUPOBAHUSL AHMPONO2SEHH020 6030eticmsusi. MeToaoyorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX SKOCHCTEM.

JdemMoHcTpanumn
[optper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OuworeHo3a»,  «IKocHcTema

IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMAa XBOMHOTrO Jieca», «DyHKIIMOHAIbHBIC
TPYIIIBI OPTraHU3MOB B dKOCHCTEMEY, «KpyroBopoT BeliecTB B 3kocucteMey, «Llenun
nuTaHus  (MacTOWIIHAS, JCTPHUTHAS)», «ODKOJIOTHYECKas TNHpaMHJIAa YHCEID),
«IKooruvecKas mupaMusia OMOMacchly», « DKOJOTHYECKas MUpaMHUaa SHEPTUN,
«O06pazoBanue O6omoTay, «llepBuuHas cykieccus», «BoccTaHOBIEHUE Jieca MOCe
noxkapay, «JKOocuUcTeMa 03epay, «ArpoueHo3», «KpyroBopoT BemecTB M MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypOoskocuctem.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, repOdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPHUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnueckas padora «/3ydenue u onucanue ypo03KOCUCTEMB.

JlabopaTopHasi pabGora «l3yueHue pa3zHOOOpa3uss MEIKUX TOYBCHHBIX
YJICHUCTOHOTUX B Pa3HBIX DIKOCUCTEMAX).

IKCKypeHusi «IKCKypCHsl B TUIIMYHBIA OMoreorieHo3 (B AyOpaBy, Oepe3HsiK,
SJIbHUK, Ha CYXOJIObHBINA UM TOUMEHHBIN JIyT, 03€p0, OOIOTO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMYy (Ha MoJi€ WM B TEIJIUMYHOE
XO35UCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o000j0Yka 3eMIM, TJ€ CYIISCTBYET HWIIH
CylllecTBOBaja »ku3Hb. PazBuTHe npeacraBieHuil o duocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6mocdepe. O6mactu 6uochepsr u e€ coctan. JKupoe
BeIECTBO Onochepsl u ero PyHKIUH.

3aK0OHOMEpPHOCTH cyIiecTBoBaHusl 6rocheprl. OcobeHHocTn O6Mocdephbl Kak
ro0anpHOM 3K0cucTeMBI. J[MHaAaMUYeckoe paBHOBecue B ouocdepe. KpyroBopoTsl
BEIIECTB U OMOTCOXUMUYECKHE UKIIBI (YTJIepoaa, a30Ta). PUTMUYHOCTD SIBIICHUN B
ouocdepe.



3oHanbHOCTH Ouochepsl. [lonsTue o 6ome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA,
XBOWHBIE Jieca, CMEIIaHHbIE M I[IHPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOMUYECKUE JIECa, BEICOKOTOPbs. Kinmart, pacTUTEeNbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpyktypa u QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIUANA U
ouochepHbIX PYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. U. Bepnanckuii, 9. 3rocc.

Tabmumer u cxemsl: «['eocdepnr 3emnny», «KpyroBopor azora B Mpupoie»,
«KpyroBopot yriepoma B mipupone», «KpyroBopor kuciopoaa B TPHUPOIE»,
«KpyroBopot Boabsl B mpupoje», «OcHOBHbIe OMOMBI cymny, «Kinmatudyeckue
nosica 3emnm», «TyHapay», «Taira», «Cmemannasiii necy», «IIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «Ilyctbinsay, « Tpornuueckuii gecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HBIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek u oKkpy:kainas cpeaa

DKOJIOTMYECKHE KPU3HChI M WX NpUUMHBL. Bo3jelicTBue delloBeka Ha
ouocdepy. 3arps3HeHue BO3AyIIHON cpeabl. OXpaHa Bo3nyxa. 3arpsi3HEHHE BOAHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. lI3MeHnenue kinmara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTENBHBIA U KMBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJIBI.
Kpacubie xuuru. OcobGo oxpansiemble mnpuponnbie Teppuropun (OOIIT).
Boranuyeckue caapl ¥ 300I0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOJIBI.
PanvonansHOE€  MPUPOJOMONB30BAHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpasust 3emuin. OOIIME 3aKOHOMEPHOCTH TJIOOANBHBIX HKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIC MOCIIEICTBHS.

Pa3Butrie METOJOB MOHUTOPUHIA pPA3BUTHUA ONACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaiowell U
KOHKYPeHmOocnocoonou snepeemuxe. buonoeuuecrkoe pasnoodopasue u buopecypcai.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odecneuusawowue O00CmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX 68U008 U dKkocucmem. (OCHOBbI
sKopeaburumayuy dKocucmem u cnocob6o8 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCHIEM.

JdemoHcTpanumn

Tabnuiet u cxembl: «3arpsi3HeHne aTMoc(epbl», «3arpsi3sHeHue ruipochepbi»,
«3arpszHeHue nouBbl», «[lapHukoBsiil 3pdex, «Oco00 oxpaHseMble TPUPOIHBIC
TeppuTOopun», «Moaenu yrnpapisieMoro Mupay.



O6opynoBanue: ¢Gororpaguu OXpaHSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kauru Poccuiickoit denepannu, KpacHON KHUTH pernoHa.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOy4arolmuMHCsl TMPOrpaMM cpeaHero oOmero oO0pa3oBaHUsA: JIMYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpyKkType TMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOrPaMMBbI IO OUOIOTHUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKHE OOYUYarOIIMMUCI POCCUUCKOM
IPKJIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENACIICHUIO, Haluyue Mmomusayuu K OOyUYCHHIO  OHOJIOTHH,
yeneHanpasienHoe pazéumue BHYTPEHHUX YOEXKJIEHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOCH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMU, TPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS YKOJIOTUIECKON KYJIbTYPHI,
CnOCOOHOCIU CMA8UMb TICIA M CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTATHl OCBOCHUS ITPOTPAMMBI 110 OMOJIOTUH JIOCTUTAIOTCS B
€IUHCTBE Yy4YeOHOW U BOCIHUTATECIBHOW JIESITCIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHHWS, CaMOBOCIIUTAaHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY M IPABOIOPAJKY, YEJIOBEKY TPyJa M CTaplieMy IMOKOJCHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY>KAIOIIEH Cpee.

JImdHOCTHBIE pe3yJbTaThl OCBOCHUA YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOICTBOBATHCS
chopMHUpPOBAaHHOW BHYTPEHHEH IIO3UIIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  yOEXIEHUH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIecTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOILIECCE peain3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JI€SITEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaKaaHCKOTO0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YUAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00513aHHOCTEH, YBAKEHHE 3aKOHA
Y TIPaBOMOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIEATEILHOCTH MIPU CO3IaHUU YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4eOHBIX ¢ T[O3HABATENIBHBIX 3a/lad, BBHINOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsiTh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSX HEOOXOAUMOCTH KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, T[IO3HABAaTEJIbHBIX M HCCIEIOBATEIbCKUX 3a7ad, YBaXKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMPU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTApPHOM U BOJIOHTEPCKOU I€SATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Tiepes PoauHoi, ropaoctu
3a CBOM Kpail, cBOI0 PoauHy, CBOM SI3bIK W KYJbTYpy, IPOILIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSATHUKAM MPUPOABL,
NOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IECHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJMUTEISM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOM JKWU3HHM B COOTBETCTBUH C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIIOYAash 3CTETUKY ObITa, HAy4YHOrO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JACUCTBHS KUBOW NPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTIMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GopMHUPOBAHHMSA KYJbTYPbI 310POBbS U
IMOIMOHATBHOIO 0JIArONMOJyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30macHOro o0pasa *Ku3HH (310pOBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII U HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHUM M OTHbIXa, peryjspHas (Qu3nyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYAIBHOTO M  KOJJICKTHBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYaIIMIX, YTPOXKAIOIINX 3/0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX MPUBBIUCK (YMOTpeOiIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AaKTUBHOW JICSITEIHBHOCTH TEXHOJOTHYECKOW U COLUATbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO
BBIIIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3nyHbiM cepaM MpoPeCcCUOHANBHONU NEATEIHHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0OOpa3oBaHHIO W CaMOOOpPa30BaHHMIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIICHHUE K TPUPOIE KaK HCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CyIlIECTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00ATHHOTO XapakTepa SKOJOTHMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YUCHUH OMOJIOTUH 3HAHUS
M yYMEHUS TpU  pEHIeHuHu NOpoOieM, CBSI3aHHBIX C  palMOHAJIbHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJIEHHE  MpaBWJ  TOBEAEHUA B  NIPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B DKOCHCTEMAaX, OXpaHy BHUJIOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUN, MPUHOCAIINX BPEI OKPYKAIOIIEH MPUPOTHON
cpeie, YMEHHE MPOrHO3MPOBATh HEOIAroNpUATHBIE SKOJOTHUYECKUE TMOCIEeACTBUS
NpEeANTPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJIMYue Pa3BUTOrO IKOJIOTHYECKOr0 MBIIIJICHUS, SKOJIOTHUECKON KYJIbTYpHI,
OTbITa NEeSATeTLHOCTU HKOJIOTUYECKOMN HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaThCSI UMH B TI03HABATEIHHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUICCKOMN NEATEITHHOCTH IKOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJBMH ¥ TIO3HAHUS MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKH, OCO3HaHHMS €€ poJiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBieHUus 00 OKpYy)KaroleM MHUpEe KaK O €IWHCTBE MPHUPOJIbI, YEIOBEKa U
oO1iecTBa, B TO3HAHWW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHMS IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTU OHMOJIOTHHU JJIsI COBPEMEHHOM IMBUJIU3AINU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PEeCypCHbIE€  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKHUX MPOoOIeM U
oOecrieyeHusi  Imepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHATBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUX 3HAHUA B HEIIX
MOBBIIIICHUSI  OOIIEH KyJbTypbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOHM YacTH (PyHKIIMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMUupyeMoi
MIPU U3y4YEeHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HUCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS IJIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeNlaTh OOOCHOBAaHHBIC 3aKIIOUEHHUS HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIOIINXCS JAaHHBIX C IIEJIBI0 TIOyYCHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHwus MpoOJieM B peabHBIX )KH3HEHHBIX CUTYaIUsX;

OCO3HAHHE IIEHHOCTH HAY4YHOW MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIBHOCTh HHANBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh U  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHWUU MO OWOIOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yibTaThl OCBOCHHUS ydeOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIe I  (POPMHUPOBAHUS MHPOBO33PCHUS OOYYAIONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIC TMOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpPAa M CICHH(PUKY METOIOB TIO3HAHUS,
UCITOJIE3YeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIECC,
CUCTeMa, Hay4YHBIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIeI0BaHre, HAOI0ICHNEe, U3MEPECHHE, DKCIICPUMEHT U IPYTHE); YHUBEPCATbHBIC
ydeOHbIe JCHCTBUS (ITO3HABATENbHBIC, KOMMYHHKATHBHBIC, pETYJIATHBHBIC),
oOecrieunBaromye GopMupoBaHue QyHKIIMOHAITBHONW TPAMOTHOCTH M COITUATTBHOM
KOMIIETECHIIUM  OOYYalolUXCs; CIOCOOHOCTh  OOYYarOIIMXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUIUIMHAPHBIC, MUPOBO33PEHYCCKUE 3HAHUS U YHUBEPCAIbHBIC
ydeOHbIC ICUCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPAKTHKE.

B pe3ysnbTare u3yueHus OMOJIOTMH Ha YPOBHE CpEIHETO 00IIero 00pa3oBaHHMsI
y oOyuaromierocss OyayT chOpMUPOBaHBI IMO3HABATEIbHBIE YHHBEPCATbHBIC
ydeOHbIC JEHCTBUSA, KOMMYHHKATUBHBIC YHHBEpCAJIbHBbIC YdYeOHBIC JCHCTBUS,
PETYJISTUBHBIE YHUBEpCAJIbHbIE YUeOHbIE ACHCTBUS, COBMECTHAS ACSITEIBHOCTb.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepCaIbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe JIeCTBHS:

CaMOCTOATENbHO  (OPMYJNHMpPOBATH W aAKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHUW 3HAHUW NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KiIacCHU(pUKaAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUN (BBIIENSATH MX XapaKTepHbIE MPU3HAKU, YCTaHABIMBATH
CBSI3M C IPYTUMHU TTOHSTUSIMU);

OTpEeNEeNATh 1ENN JeATEeIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIbHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TIOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TIO
AHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B PACCMATPUBAEMBIX
SBJIICHUSIX, (DOPMYITUPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICTTLHBIE CPEICTBA JUIS TTPEICTABICHUS CYIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKKe
MPOTUBOPEYH PA3HOTO pOJA, BBHISIBICHHBIX B PA3IMYHBIX WHOOPMAITMOHHBIX
HMCTOYHUKAX;



pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
L[EJISIM, OLICHUBATh PUCKU TOCIIEICTBUH AEATEILHOCTH;

KOOPJMHUPOBATH U BHITIOJIHATH pabOTy B YCIOBUSIX PEaTbHOI0, BUPTYaJIbLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILJICHUE MPU PEIICHUHU KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-UCCIIEIOBATEILCKON U TTPOCKTHOM JIESITEIIbHOCTH,
HaBBIKAMHU  paspelieHus mpoOsiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIMUHbIE BUJbLI JIEATCIIBHOCTH 110 TIOJY4YCHUIO HOBOTO
3HaHUS, €Tr0 MHTEPIpEeTalnH, MPeoOpPa3oBaHUIO W NPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIEC TIPU CO3aHUN YUCOHBIX U COIMATIbHBIX MPOEKTOB,;

dbopMupoBaTh HAYYHBIM THUI MBIILUICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUCBBIMU TTOHSTUSIMU U METOJIAMU;

CTaBuUTh H (OpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOMU
JEeSTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3ajauvy,
BBIIBUTATh TUIIOTE3Y €€ pellieHus, HAXOJAUTh apTyMEHTBI JIJIs I0Ka3aTelIbCTBA CBOMX
YTBEPKJICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATh TIOJNYYEHHBIE B XOJE pEIICHHUsS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIA TMOUCK TEPEHOCa CPEJCTB U CIOCOOOB
JeHCTBUS B TPO(ECCHOHATIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHHUS B TO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3ZHEICATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJIEH, MpEaraTh OPUTHMHAIbHBIE MOJXO/Abl U PEIICHHUS,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(POPMAINH (TEKCTE YIEeOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHAIU3UpPOBATH
MH(pOpMALINIO pa3TUYHBIX BUJIOB U POPM MPECTABICHUS, KPUTHYECKU OIICHUBATh
€€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



dbopMyIHpOBaTh 3alPOChl U MPUMEHSTh PA3IUYHBIE METOJbI MPHU MOUCKE U
otOope Ouonornueckod MHMOpMaLUU, HEOOXOAUMOM JIJIsi BHIOJHEHUS! YYEOHBIX
3ajay;

npuoOpeTaTh OIBIT HWCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIHTYPY aKTUBHOT'O UCIIOJIB30BaHUS Pa3TMUYHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMYy  NpEACTaBICHUS
ouosiornueckoi nHpopmanuu (Cxemsl, rpaduku, TUarpaMmbl, TAOJIUIIbI, PUCYHKHU U
Jpyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJACTBA IMpu padoTe ¢
Oouosiorndeckoi mHGOpPMALME: TNPUMEHATh XUMHUYECKUEe, (U3UYECKHE U
MaTeMaTHYeCKHUe 3HAKM M CHUMBOJIBI, (OpPMYJbl, aOOpeBUATYpYy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMU  pACO3HABAaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) o0menue:

OCYUIECTBIISITh KOMMYHUKAILIUH BO BCEX cdepax KU3HHU, AKTUBHO Y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHUU MO CYIIECTBY OOCYyXIaeMOod Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layu, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIHUNA APYTUX YYAaCTHHUKOB
Jaiora Uin JUCKYCCHUM);

pacno3HaBaTh HeBepOaJdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aWMOJICHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAs IesITeTbHOCTD:

NOHUMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYaJIbHOU
paboThI U peNIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS MIPH PEUICHUU YU4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHCTBUN C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJIJIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA 10 €€ JIOCTHUXKEHHUIO: COCTABJAThH IUIAH JICHCTBHM,



pacupenensaTh poJd C Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKJAaTh pPE3yJbTaThbl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOET0O BKJIAJa M KaXK/I0I'0 yYaCTHUKA KOMaH/ bl B OOIIHIA
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBIISITh MO3UTHUBHOE CTPATETUYECKOE TMOBEJEHUE B Pa3IMYHbIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJTbHBIMY PeryJATHBHBIMY IeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS JUIsl BBISBICHUS MpoOJIeM M uX
pelieHus B )KU3HCHHBIX U YYEOHBIX CUTYyaIUsX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1EJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX IO OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISTh MO3HABATEIbHYIO JESTENIbHOCTh, BBISBIATDH
poOJIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1aud B 00Opa30BaTEIbHOM
NEATEIIbHOCTU U AKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEIILHO COCTABIIATH IIJIaH PEIICHUs] TPOOTIEMBI C YUETOM UMEIOIIUXCS
pECYpCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIMPOKON SPYIUIIHH B
pa3HbIX O00JIaCTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHHS
COBEpIIAEMbIX JCHCTBUA UM MBICIUTENbHBIX MPOLECCOB, HX pPE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKUA CHUTYyalldd, BHIOOpA
BEPHOI'0 PEILLIEHUS;

yMETh OILICHUBAaTh PUCKM W CBOCBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NpPH aHaldu3e pe3yJbTaToB
NEeATEeNIbHOCTH;



3) npuHsTHE CeON U APYTrHUX:
MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYTMX I[PH AHAIN3E PE3YIbTAaTOB
NEATEIbHOCTH;
OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HNPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yabTaThl OCBOEHHUS COJIEpXKaHUA Y4eOHOTO TMpeaMera
«buonorus» Ha yriIyOaE€HHOM YpOBHE OpPHUEHTHPOBAHBI Ha oOecreueHue
npodunbHOro  oOyueHus  oOydvarommxcsa  Ouonmorud. OHHM  BKIJIIOYAIOT:
crenuduyeckue Ay OMOJOTUH HAyYHbIC 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUM TIO
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3yiabTaThl MPEACTaBICHBI O
rojiaMm U3y4eHusl.

[IpeamerHbie pe3ybTaThl OCBOCHHS ydeOHoro mpenmera «buomorus» B 10
KJlacce NOJKHBI OTPaXkKaTh:

c(hOpMHPOBAaHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KAapTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX M 3apyOEKHBIX YUYEHBIX B Pa3BHUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAaHHMM, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIArarone OUOJIOTUYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJISIHSA, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PA3BUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpomocomHast Teopust
HacnencteeHHoct T. Moprana), yuenus (H. WM. BaBunmoBa — o meHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHHS KyJIbTYPHBIX PaCTEHUI ), 3aKOHBI (€IMHO00pa3us
MMOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl TaMeT, HE3aBHUCHUMOTO
HacienoBanuss ['. MeHaenda, TrOMOJOTMYECKHX PANOB B  HACIEACTBEHHOU
m3meHunBocty H. . BaBuiiosa), npuHUUIbI (KOMILUIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAMU HAYYHOI'O TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAaHUE, W3MEpPEHHE,
HaOJI0/IeHHE, SKCIIEPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKIJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pAacCTE€HMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLECCOB KU3HEIEATEIbHOCTH,



MPOTEKAIONIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOJIOTHUECKUX
MpoLIECCOB: 0OMeHa BellecTB (MeTadoNMu3M), NPEeBpPALICHUSI YHEPTUHU, OPOXKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, (OTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOreHe3a, dMOpUOreHe3a, MOCTIMOPUOHATIBHOTO Pa3BUTHS,
pa3sMHOKEHUS,  WHIUBUAYATbHOTO  pa3BUTHA  Opranm3mMa  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpraHOMAAMH KIETKH U HX
(GYHKIIUSAMHA, CTPOCHHEM KJIETOK pa3HBIX TKaHEd W WX (QYHKIUAMHU, MEKITY
OpraHaMd W CHCTEMaM{ OpPTraHOB y pACTCHHM, >XKMBOTHBIX M YEJIOBEKa M UX
GYHKIUAMHA, MEXIAY CHUCTEMaMH OpPraHOB M WX (DYHKIMSAMHU, MEXKIY OSTallaMu
oOMeHa BelIEeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHS, TEHOTUIIOM W (HEHOTHUIOM, (EHOTHUIIOM U
(dakTopamu cpeqpl 0OUTAHUS;

YMCHHUE BBISBIIATh OTJIMUMTEIBHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHUi, )KUBOTHBIX U YCJIOBEKa,;

YMEHHE UCIOIb30BaTh COOTBETCTBYIONIUE AaApPTYMEHTHI, OHMOJIOTHUYECKYIO
TEPMUHOJIOTUIO W CHMBOJHKY JUIS JIOKAa3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTHYECKUX TPYIIIL;

yMEHHUE peliaTh OMOJIOrHYECKUE 3a/1a4H, BBISIBIISTh MPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEX]y UCCIIEIyEMbIMU OMOJIOTHYECKUMH MPOILIECCAMH U SIBJICHUSIMHU, J€NIaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1a0OpaTOpHBIE M MPaKTHUYECKHE pPadoOThI, COOJIOIATH
paBuia Ipu padbore ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYyI0BAaHUEM;

YMEHUE BBIJBUTATh THUIOTE3bl, TPOBEPATh UX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOPMYIHpYS 1ENb HCCIEAOBaHUS, aHAJIU3UPOBATh MOJIYYCHHBIC
PE3yNbTATHI U JCNIaTh BHIBOJBL;

YMEHHE y4yacTBOBAaTh B yueOHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMMYHO  TPENCTaBISATH  MOJYYCHHBIE  PE3yJNbTaThl Ha  yUYEHUYECKUX
KOH(DEpeHIHsX;

YMEHHUE OIICHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCICIOBAHUN B
o0acTv GMOJIOTUH ¥ MEAUIIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIIIOI0TBOPEHUE,
HaIPaBJICHHOE N3MEHEHUE TeHOMA U CO3/JaHNE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHUE OCYIIECTBISAThH OCO3HAHHBIM BBIOOp Oymymieil mpodeccroHaabHOM
JESTENHPHOCTH B 00JacTH OWMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJIEHHOCTH, yTAyOIsSTh MO3HABATEILHBIN
MHTEpEC, HAMPaBJIECHHBIA HA OCO3HAHHBINA BBHIOOP COOTBETCTBYIOIIECH mpodeccuu u
NpoAODKeHHE Ouoyorhdeckoro o0pa3oBaHUS B OpPraHM3AIMsIX CPETHETO
npo(heCcCHOHATBFHOTO U BBICIIET0 00pa30BaHUsI.



[IpeamerHble pe3yabTaThl OcBOeHUS yueOHOro mpenmeta «buonorus» B 11
Klacce JOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOHl €CTEeCTBEHHO-HAy4YHOU
KapTUHBI MHpa, B MO3HAHUM 3aKOHOB MPHUPOABI M PEHIEHUH 3SKOJIOTHYECKUX
npoOJeM 4YeloBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOIO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILLIEHHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHUE BIIAJIETh CHCTEMOM OMOJOrMYECKUX 3HaHWM, KOTOpas BKIIOYAET
ONpeJieieHus] W TMOHMMaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OWOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs HBOJIOLMH), YUCHHUS
(A. H. CeBeprioBa — 0 nyTsX W HampasieHusx sBononuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TreHeTHdeckoro paBHoBecus [[x. Xapau m B. BaiinGepra,
3apoabiieBoro cxoxacrea K. M. bopa), nmpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMuibl 3HEprum), runoresbl (rumore3a «vupa PHK» V.
['unbepra);

yMEHUE  BJAJeTh  OCHOBHBIMU  METOJAAaMH  HAYYHOTO  TO3HAHWS,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX MCCIIEIOBAHUSIX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHEe, SKCIIEPUMEHT), CIOCOO0AMH BBISABICHHS U
OILICHKHU aHTPOIIOT€HHBIX U3MEHEHUI B PUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC TNPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
DKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, JBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJUIONATPUIECKOT0 M CUMITATPHUUECKOTO BH1000pa30BaHMsI,
BIMSHUSL ~ JIBIDKYIIMX ~ CHJI  JBOJIOIMM  Ha  TeHOQOHJ  TOMYJISIUH,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpejie 0OMTaHMsl, YepeloBaHUs HAIpaBICHUIM
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATH B3aMMOCBSI3M MEXKIY IPOLECCAMH SBOJIOLNH,
JIBIKYIIUMU CUJIAMH aHTPOIIOr€HEe3a, KOMIIOHEHTAMHU PA3JIUYHBIX 3KOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABISATH  OTJIMUMTENbHbIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIEHHOCTh BHJIOB K cpele OoOuTaHus, aOMOTHMYECKUX M OMOTUYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpraHM3MOB B  COOOIIECTBax,
AHTPOIIOTE€HHBIX U3MEHEHUN B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE MCIOJb30BATh COOTBETCTBYIOLUIME aPryMEHThI, OHOJIOTHMYECKYIO
TEPMUHOJIOTUIO M CUMBOJUKY JUIsl 10Ka3aTelbCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYMI, B3aUMOCBSI3H OPraHU3MOB U CpeJibl OOUTaHUsI, €IUHCTBA



YEeIOBEUECKUX pac, HEOOXOMUMOCTH COXpaHEHHsT MHOTo0Opas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE perraTb OMOJIOTUYECKUE 3a]]a4H, BBIIBISATH IPUYMHHO-CIIEICTBEHHBIC
CBSI3U M@y UCCIIEyeMbIMU ONOIOTUYECKUMU TPOIIECCaMU U SIBICHUSAMU, ACTIaTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TMOJIYY€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJNHATh JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia npu paboTe ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH UX IKCIEPUMEHTATbHBIMU
cpeacTBamu, GOpPMYyIUpYs Iedb WCCICJOBAHHS, AaHATU3UPOBATH IMOJYYCHHEIC
pe3yNbTaThl U IeTaTh BHIBOJIBI;

yMEHHUE YYacTBOBaTh B YUe€OHO-UCCIEI0BATENbCKON paboTe Mo OHoJoTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAayYHBIX OOINECTB, U
NyOJIMYHO  TIPEACTABIATH  IOJYYCHHBIE  PE3yNbTaThl HA  yUYEHUYECKHX
KOH(pEpEeHIUsX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPHUU O MPOMCXOKICHHUH )KU3HU, YEITIOBEKA
M YEeIOBEYECKUX pac, O MPUUYMHAX, MOCIEACTBHAX M CIIOCO0AX MPEIOTBPAICHHS
r1o0aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oynmymieil mpodeccuoHanbHON
JESTENBHOCTU B 0071aCTH OMOJIOTUH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEJIBCKOTO XO3SHCTBA, MHUIIEBOU
POMBIIJIEHHOCTH, YTAyOJNsTh TMO3HABaTEIbHBIA WHTEpEC, HAIPABICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun W IPOJODKCHUE
OMOJIOrMYecKOro 00pa3oBaHUs B OpraHU3AIMAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICITIETO 00pa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 buonorus xak Hayka 0 0 https://resh.edu.ru/subject/5/10/
2 JXKuBble cucTeMBbI U UX U3YUYECHHE 0 0 https://resh.edu.ru/subject/5/10/
3 buonorus knerku 0 0 https://resh.edu.ru/subject/5/10/
4 XuMHYecKasi OpraHu3aIysl KICTKH 10 0 1 https://resh.edu.ru/subject/5/10/
5 Crtpoenue u GyHKIIMH KICTKH 8 0 2 https://resh.edu.ru/subject/5/10/
6 OOMEH BELLCCTB H IPCBPAILICHHC JHEPTHH 9 0 1 https://resh.edu.ru/subject/5/10/
B KJIETKE
7 Hacneucmemfaﬂ MHOpMAILT 1 9 1 2 https://resh.edu.ru/subject/5/10/
peanuzanus e€ B KJIeTKe
JKU3HEHHBIN ITUKIT KIETKU 6 0 https://resh.edu.ru/subject/5/10/
Crtpoenue u (yHKIIMH OPTaHU3MOB 10 0 https://resh.edu.ru/subject/5/10/
10 Pa3MHOXkeHUE U pa3BUTHE OPraHU3MOB 8 1 https://resh.edu.ru/subject/5/10/
T _
11 CHOTHEA — Hayxd O HAGIC/ICTROHHOCIE o 4 0 0.5 https://resh.edu.ru/subject/5/10/
W3MEHUYMBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 14 0 4 https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTU U3MEHYMBOCTH 7 0 1 https://resh.edu.ru/subject/5/10/
14 I'eneTuka yenoseka 3 1 0.5 https://resh.edu.ru/subject/5/10/
15 Cenekuusi OpraHu3MOB 4 0 1 https://resh.edu.ru/subject/5/10/
b .
16 HOTEXHOTOTI T CHITTETIHCCKka 4 0 0 https://resh.edu.ru/subject/5/10/

OHoIorus
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PesepBHOE Bpems

https://resh.edu.ru/subject/5/10/

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME

102
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https://resh.edu.ru/subject/5/10/

11 KVIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
3
1 apoierme HupagBHTHe OBOJIOTHOHHBIX 4 0 0 https://resh.edu.ru/subject/5/11/
MpeACTaBICHUN B OMOJIOTHH
MukposBonronus U €€ pe3ybTaTsl 14 0 https://resh.edu.ru/subject/5/11/
Makpo3BoJIIOLUS U €€ PE3YIbTAThI 6 1 https://resh.edu.ru/subject/5/11/
IT
4 POHCXOMUICHHE H PasBUTHE HHSHH Ha 15 0 1 https://resh.edu.ru/subject/5/11/
3emie
1T —
5 POHCRONTICHILE HesoBexa 10 1 1 https://resh.edu.ru/subject/5/11/
aHTPOIOTeHEe3
DKOJIOTUSI — HayKa O
6 B3AHMMOOTHOLISHIAX OPramisMos 1 3 0 0 https://resh.edu.ru/subject/5/11/
HAJOPTaHU3MEHHBIX CUCTEM C
OKpYy>Karolleu cpeaou
Opraau3Msbl ¥ cpesia OOUTaHUS 0 https://resh.edu.ru/subject/5/11/
DKOJIOTHS BUJIOB U MOIYJIALMI 0 https://resh.edu.ru/subject/5/11/
6] 0 . .
9 KOIOTH COODITIECTB. IKOMOTHICCKHE 12 0 1 https://resh.edu.ru/subject/5/11/
CUCTEMBI
10 buocdepa — riiobanbpHas 3KOCHCTEMA 6 0 0 https://resh.edu.ru/subject/5/11/
11 UYenoBek u OKpyrKarolas cpena 6 1 1 https://resh.edu.ru/subject/5/11/
12 PesepBHOE Bpems 8 0 https://resh.edu.ru/subject/5/11/
OBIIEE KOJIMYECTBO YACOB I10 102 3 8
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus. buonoruyeckue cucteMsl u nporeccel, 10 kinace/ Tepemor A.B.,
ITerpocona P.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «OI]
MHEMO3UHA»

* buonorus. buonoruueckue cuctemsl u npoueccsl, 11 kmace/ Tepemos A.B.,

[Terpocora P.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «OI]

MHEMO3U1HA)»

METOANUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/subject/5/10/
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