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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuyeObHoMmy mnpeamery "buonorus" (nmaizee - Ouonorus) Ha
ypOBHE cpeaHero oOiero odbpa3oBaHus pa3zpaboTaHa Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @enepaununy,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHOro mnpeamera «buomorus» wu
OCHOBHBIX TOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCIIUTaHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM U3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuHble mnpenMerb». CoriacHo mnonoxenusasm OI'OC COO npodunbHbIe
yueOHbIe MpEeIMEThl, U3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepenianu  O0y4eHUsT Ha YpOBHE CpeaHero oomiero oOpa3oBaHus U
NpU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeHUM NpodecCHOHANBHBIM U BRICIIMM 00OpazoBaHueM. B To ke Bpems
KOKIBIA H3 O3TUX Y4YEOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaneil o0y4aromMuXcss M CTUMYJIUPOBAHUEM
UHTepeca K KOHKPETHOM 00JIacTh HayyHOTO 3HAHUS, CBS3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTHUEHN, TICUXOJIOTUEHN, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mnpenMmery "buosorus" naér mpeactaBieHHE O
HeMM M 3ajadax M3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, onpeesseT o0sa3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEP)KaHKE, €T0
CTPYKTYpPHpOBaHHE TIO pa3jiellaM MW TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEH/yeT MOCJIEeA0BATEIbHOCTh H3Y4YEHHUs Y4eOHOTO Marepuaia ¢ ydéTom
MEXIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEHW oOydaromuxcs. B mporpamme 1o Ouosioruu
peain30BaH MPUHIMUI MPEEeMCTBEHHOCTH C H3Y4Y€HHEM OMOJIOrMH Ha YpOBHE
OCHOBHOTO  00miero oOpa3oBaHus, Omarogaps dYeMy IPOCMATPUBAETCA
HaNpaBJICHHOCT, Ha TMOCJEAYyIOIlee pa3BUTHE OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEJCTaBICHUA O 3J0pOBOM 00pasze >KU3HH, Ha
BOCIMTAaHUE OEPEKHOTO OTHOIIEHMUS K OKpYXKaloIew npupoaHon cpene. B
nporpaMme Mo OWOJIOTMM TakXe IOKa3aHbl BO3MOXKHOCTH Y4YEOHOTO mpeaMera
«buonorus» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W MPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(OpMHpPOBAaHMM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIILHOM  JI€ATEIBbHOCTH
00yYaronuxcs IO OCBOCHHIO COJACP)KaHUS OHOJOTHMYECKOr0 0O0pa3oBaHUsA Ha
YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepmiaeT Ouoyornyeckoe oOpa3oBaHME B IIIKOJIE UM OPUEHTUPOBAH Ha



paclipeHue U yriiyojieHue 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJNOrMHM, 3MOPHOJIOTMM U OHOJOTUMU Ppa3BUTHS,
TE€HETUKH, CEJICKIIUU, OUOTEXHOJIOTUH, SBOJTIOIIMOHHOTO YUYEHHUS U YKOJIOTHUU.

N3yuenne yueOHoOro mpeamera «buosiorus» Ha yriayOJeHHOM YpPOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYyYEHHUIO
OMOJIOTMYECKOro  o0pa3oBaHUsi B By3aX M OpraHM3aludsX  CpPeIHEro
npodeccruoHaibHOro oopazoBanusi. OCHOBY €ro CoJiep>KaHHsI COCTaBISET CUCTEMa
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TPU H3YUYCHHH  OOYYaIOUUMUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHUX Pa3feioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4arOT pa3BuThe. Tak,
pacuidpeHbl W yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME YeJIOBeKa, OOIIMX 3aKOHOMEPHOCTSAX IKU3HH,
JIOTIOJTHUTENIBHO BKJTIOUEHBI OMOJIOTHYECKHUE CBEICHUSI TIPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPBI VIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HHTETpanus OWOJOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, IMOJYUYCHHBIMH OOYYAIOIIMMUCSA TIPU U3yYECHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKHU.

Crpyktypa mnporpamMMmbl 1o ydeOHOMY mpeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA MOAXOABl K H3yUYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, BOJIIOIIMA OPTraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJEKYJISIPHOW M KJIETOYHOM OMOJOTHH, IMOPUOJNIOTHU U
OMONOTUN PAa3BUTHUSA, TEHETHUKUA U CEJICKI[UU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarONIUXCS IO OOTaHUKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydaroTcs SBOIIONHMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4JaromMMHCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, MJICH, MPUHITUIIOB W MPABUJI,
JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3WH M OCOOCHHOCTAX KIETKH, OpPTaHW3Ma, MOMYJISIUH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIONINXCA HAYYHBIX TOCTHXKCHHSX, COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTHH, MIPUKIIA/IHBIX aCMEKTaX OMOJOTMYECKUX 3HAHUU. J1Jist
pa3BUTHS W TOIJCPKAHUS HWHTEpeca OOy4aromuxcsi K OWOJIOTUH Hapsay Co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepualia B COACPKAHUU MPOTPAMMBI
1o OUOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEHN CTAHOBJICHUSI U PA3BUTHS
TOM WM WUHOW 001acTu OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YU€HBIX B PEIICHUE BAXKHEUIIIUX OMOJOTUUECKUX U SKOJIOTUYECKUX MPOOIIeM.



Lenp n3yuenus: yueoHoro npeameta «buonorus» Ha yriayOJ€HHOM YpOBHE —
OBJIaJICHUE  OOy4YalIIUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3allid JKUBBIX CHCTEM PpAa3HOTO paHra M MNpPUOOpPETEHHE YMEHHI
UCIOJIb30BaTh ATH 3HAHMS B (POPMUPOBAHUHU HMHTEpEca K ONpeAenEHHONU 00nacTu
npodeccCHOHAIbHON JEeATeNbHOCTH, CBSI3aHHOM C OWOJIOrHell, uiu K BBIOOpPY
y4eOHOT0 3aBeICHUS JIsl TPOJIOKEHUST OMOJIOTMYECKOT0 00pa30BaHuUsl.

Joctwxenue 1enu wu3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriay0iaEéHHOM YpOBHE 00€CIeYMBAETCs PEIICHUEM CIICIYIOIINX 3a]1ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbl OMOJIOTMUECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIIUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBWJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPa; O
CTPOEHUHU, MHOrooOpa3uh U OCOOEHHOCTSX OHOJIOTMYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMyJsilus, BUA, OMOreoleHo3, buocdepa); 0 BHIAAIONINXCS OTKPBITUSIX
U COBPEMEHHBIX HCCIIEIOBAaHUSX B OMOJIOTHH;

O3HAaKOMJICHHE OOYy4YaloIIMUXCSd C METOJAMM TO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATEIbCKUMH ~ METOAaMU  OMOJOTMYECKUX HayK (MOJIEKYJISpHOM W
KJIETOYHON OHOJOTHUH, HMOPHUOJOTUM W OHUOJIOTUM PaA3BUTHs, TEHETUKH W
CEeJIeKIIMU, OWOTEXHOJOTMM M CHUHTETUYECKOM OHOJIOTMH, TMaJIeOHTOJIOTHH,
HKOJIOTHUHM);  METOJaMH  CaMOCTOSITEIbHOTO  TPOBEJEHUS  OMOJIOTHYECKUX
UcclieloBaHUd B JabopaTopuu U B mpupoje (HaOmoJaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HAaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIUIO; TOIh30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIMATbHO-)KOHOMHUYECKHMMU U  IKOJOTHYECKUMHU
npoOieMaMu 4YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH JACSATEIBHOCTH TIO
OTHOILICHUIO K OKpY)XKAalolled NPUPOAHOU cpene, COOCTBEHHOMY 3/I0pOBBIO U
3I0POBBIO  OKPYKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH M  COOJIFOAATh  MEPHI
npoGUIaKTHKH WHPEKIMOHHBIX 3a001eBaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KU3HEICATEIHPHOCTA B YPE3BBIUYAWHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TIPOIECCE 3HAKOMCTBA C BBIJAIOMIMUMHUCS OTKPHITHSIMH W COBPEMEHHBIMHU
WCCJICIOBAHUSIMU B OHWOJIOTUH, PEMIaeMBIMU €10 MpoOJIeMaMu, METOOJIOTHEH
OMOJOrNYECKOTO UCCJIEI0BaHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHIECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCTIUTAHUE Y OOYUYAIOIUXCA IEHHOCTHOTO OTHOIIEHHS K JKUBOM MPUPOE B
IEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBICHUSIM; (OPMUPOBAHUE SKOJIOTHUECKOM,
TCeHETUYECKOW TpPaMOTHOCTH, OOMmEH KyInbTyphl TOBEIEHUS B TPHUPOJE;
WHTETPAIlIU €CTECTBEHHO-HAYYHBIX 3HAHWH;

npuobpeTeHne  OOyYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
OPUPOIOIOIB30BAaHUN (COOMIOEHUE MpPaBUJI TMOBEACHUS B NPUPOJAE, OXpaHbI
BUJIOB, SKOCHUCTEM, OMOC(hephl), COXpAaHEHUHU COOCTBEHHOTO 3/I0POBBSI U 370POBbS
OKpYXXaromux Jojeid  (coOmogeHuss Mep NporiakTUku — 3a00JeBaHUM,
oOecrnieueHrne OE30MAaCHOCTH KHU3HEACSITETbHOCTH B YPE3BBIYAWHBIX CHUTYaIUSX
OPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJB30BAHHUS
OMOJIOTUYCCKUX 3HAHUW U YMEHHUH B TIOBCEHCBHOM JKU3HM;

CO3/IaHMEe  YCJIOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpazoBaTeabHOU TPACKTOpUH, CrocoOCTBYIOIIEH
MOCTIEAYIONIEMY TMPOQPECCHOHAIEHOMY CaMOOIPEACICHUIO, B COOTBETCTBHU C
WUHIVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeliHero oduiero oopasoBanus, coctaBiser 204 yaca: B 10 kmacce — 102
yaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 gaca B Hezelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
OPOJOJIKEHUE OMOJIOTrMYeCKOT0 O00pa3oBaHUsA B  OpPraHU3AlMSIX  CPEIHETrO
podeCCHOHATBFHOTO U BBICIIIETO 00pa30BaHUs.

O06s13aTeIBLHBIM YCIIOBHUEM MPU O0YYCHUH OMOJIOTHH HA YyriayOJEHHOM YPOBHE
ABIIIETCS TIPOBEJEHUE Ta0OpaTOPHBIX M MpaKTHUUecKux pabor. Takke ywactue
00ydJaromuXxcs B BBIOJHEHUU MPOCKTHBIX M y4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OMNpEACNAeTCS YYUTEIeM Ha OCHOBE  HMMEIOIINXCS
MaTEPHATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocynapcTBeHHoi utorooit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OuoJoTUsl — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3zBUTHUS
Ouonornu.  buonornueckue Hayku W W3y4yaéMble UMM IIPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAIHBIE W TIOUCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumy.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBs3aHHple ¢ Ouosiorueid. 3HaueHHEe OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. U. Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
W. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMU C APYrMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbI U UX U3yUYeHHE

XKuBble cuctemMbl Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTh W YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CAMOOPIraHU3ALMS,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIN, OpTraHU3MEHHBIN, MOIMYJISIIHOHHO-BUIOBOM, AKOCUCTEMHBIN
(buoreornieHoTHYeCcKuid), OmocdepHsiid. Ilpomeccrl, mnpoucxXomsIIue B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIecCTBOBAHMS
Marepuu. Hayku, n3ydaromue >KMBble CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3aIINH.

N3yuenue xuBbIX cucteM. MeTtonbl Ouonmormueckod Hayku. HaGmromenwue,
U3MEPEHHE, SKCIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanus. [lonsarre o 3aBucUMON u
He3aBUCUMOW mnepeMeHHoM. [lmanupoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runore3a. [lonsitue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3yinbTaToB. [lprumHBl UCKaxkeHWs pe3yabTaToOB »JKcrepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpPraHU3alHHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUECKOTo opraHuzmay, «buoreonenos», «buocdepa», «MeToasl
U3YUYCHUS )KUBOU MIPUPOIBIY.

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HA0JII0ICHUI, U3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METONOB MPH
WU3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — crTpykTypHO-QYHKIIMOHANbHAS €AWHHUIA JKUBOro. McTtopus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKECHUS COBPEMEHHON KJIECTOUYHOMU
TEOPUH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunasLHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHnue @urkcupo8anHulx
Ka1emokK. DNEKTPOHHAsT MUKpockonusi. Kongokanvhas muxkpockonus. BumanvHoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATBbHBIX KIIETOK.

IIpakTuueckass padora «/3yyeHue METOAOB KJIETOYHOM OHMOJIOTUH
(xpomarorpadus, anextpodope3, auddepeHnuanIbHOEe HEHTPUDYTUpOBaAHKE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- W YJIBTPaAaMHKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyiasiuud. MuHepajabHble BEUIECTBA KIETKH, MX OHOJOTHYecKas
poJib. POnp KATHOHOB M aHHOHOB B KIIETKE.

Oprannueckne BelIeCTBa KIETKH. buonornueckne mnonuMmepsl. benkw.
AMMHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTypbl OelKoBOW Mosiekybl. [lepBuunas
CTpYKTypa Oeika, NEeNTUHAas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenarypauusi. CpoiictBa OenkoB. Kraccudukanuss  OGeiakos.
buonornyeckue pynkunn 0enkoB. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpOoeHHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruyeckue GpyHKIMH YIIIE€BOIOB.

Jlununel. 'mapodpunsHO-ruApOodoOHBIE cBOMcTBa. Kiaccudukanus munuaos.
Tpurnuuepunsl, Qocpoaunuasl, BOCKU, cTepoubl. buonormyeckue GyHKIMU
aunuaoB. O6uMe cBoiicTBa OMOJIOTMYECKUX MEMOPAH — TEKYUYECTh, CHOCOOHOCTD K
CaM03aMbIKaHHUIO, MOTYNPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunuun kommiementapHoctu. IIpaBuno Yapradda. Crpyxrypa
JIHK — nBoiinas cniupanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buawsl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, nPomeoMuKuU.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiiekyn. Mooeruposanue
CMpPYKmMypvl U QYHKYULl 6UOMOAEKYI U UX KOMNIeKcos. Komnvromepnulil ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEK)Yl U UX HENPUPOOHBIX AHANLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
@. Conrep, C. [Ipy3unep.

Junarpammel:  «PacnipeneneHrne XHMUYECKUMX DJIEMEHTOB B HEXKHBOU
npupojae», «PacnpeaeneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOJIE.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTtpoeHue MOJeKyJIbl BOAbD», «BemecTtsa B coctaBe opraHuzMoB», «CTpoeHHe
MoJIeKyJIbl  Oenka», «CTpyKTyphl OenKoBOW MOJIEKYIb», «CTpoeHHE MOJIEKYI
yraeBoJoB», «(CTpoeHue MOJEKyl JUNUuIoB», «HyKIenHOBbIE KHUCIOTHDY,
«Ctpoenue monekynbl ATOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKIum».

JlaGopatopHass  pabGora  «JccnemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMUYHBIX OPTaHU3MOB.

Tema 5. CTpoeHne U PyHKIUM KIETKH

Tunsl KJIETOK: JyKapuOoTHYecKas MW HpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHANIbHBIE 00pa30BaHUS KIIETKHU.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOeHHOCTH CTpPOEHUs TeTepoTpoHON U aBTOTPOPHONW MNPOKAPUOTHUYECKUX
KJIETOK. MeCTO U pojib IPOKapHuoOT B OMOLIEHO3AX.

Crpoenue u (yHKITMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Inazmaruyeckas wmemOpana (ruazmanemma). CTpykTypa —IMIa3MaTHYECKOU
MeMOpanbl. TpaHCIIOPT BEUIECTB Yepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneruénHas audQy3us), aKTUBHBIA (MEPBUYHBIA M BTOPUUYHBIN
akTUBHBIA TpaHcnopT). llomynponunaemocts MeMOpanbl. PabGoTta HaTpuii-
KaJJMeBOT0 Hacoca. DHAOLMTO3: MUHOUMUTO3, (haronutos. Dk3ountos3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOWJAbl KIETKH: DJHJIOIUIa3MaTUYeCKas CeTh
(OIIC), anmapat T'onbaxu, JM30COMBI, UX CTpOeHHE W (QyHKIUHU. B3zaumocBs3b
OJIHOMEMOpPaHHBIX OpraHONAOB KieTKU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuit  (arpaHyisipHbI)  HHAOIMJIA3MATHYECKH
petukynyMm. CekpetopHast pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame ['onvoocu. Copmupoexa 6enkos 6 annapame I onvdocu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABl  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIApUN W 1actui. llepBuunsie,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JIEMKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHOHJIOB KIIETKH. PuGocompr. IIpomesicymounvie Qunramernmai.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBIIIEUHBIE  KIETKU.
Axmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukporpyoouku. KieTouHsrii
neHrp. CrpoeHue U JBWKEHHE JKIYTUKOB U pecHHYEK. MUKpOTpyOOUKH
muTormasMel.  Llentpuons. benku, accoyuuposanHvle ¢ Muxpoguiamenmamu u
Mukpompyoouxkamu. Momopnuie benxu.

Anpo. O6osouka sApa, XpOMATUH, KapHoIUIa3Ma, SJIPBIIIKH, UX CTPOCHHUE U
bynakiuu. SAnepueiii  0enkoBbI MaTpukce. [IpocTpaHCTBEHHOE pAacCMOIOKEHUE
XpOMOCOM B HUHTEp(a3zHOM siApe. Iyxpomamun u 2cemepoxpomamur. beakn
XpOMaTHHA — TUCTOHBL. JluHamuxa s0epHou o000a0uKku 6 mumo3se. HoepHbiil
mpancnopm.

Knerounsie BritoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK DYKAPUOT
(pacTUTENbHOM, )KUBOTHOU, FPUOHON).

JdeMoHcTpanuu



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiel U cxembl: «CTpoeHHE HYKapUOTHYECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KkieTku», «CTpoeHue  pacTuTenbHOM  KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «Sapo», «CTpoeHre NPOKAPUOTUUECKON KIECTKH.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl PacTUTEIIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpenapaThl 0aKTepUAIbHBIX KIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpTaHU3MOBY.

IIpakTnueckas padora «3yuyeHue cBOMCTB KJIETOYHON MEMOPAHBI.

JlaGopaTtopnas padora «VccnenoBaHue IuiasMoiiv3a M Jeruia3Moiiv3a B
PaCTUTETBHBIX KIETKaX).

IIpakTnueckass paGora  «V3ydyeHue  JABMKEHUS  [UTOIIA3MbI B
PACTUTEILHBIX KIETKaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMWISITTUSA ¥ AUCCUMUMJIISIITUS — JIBE CTOPOHBI MeTaboyim3Ma. Turbpl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBINA. YYacTHE KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrnedyeHue kieTku: mnpespamenue ATD B
oOMeHHBIX Tporeccax. DepMEeHTATHBHBIM XapakTep peakiil KIETOYHOIro
metabonuzma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXaHHU3M JICHCTBHUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHbIE CHHTE3 OpPraHUYECKUX BeHIECTB B KieTke. DoTocHHTES.
AnoxcuceHHblll U OKcueeHHwlli omocunmes y oaxmepuii. Ceemocodbuparowue
nUSMeHmMbl U NUSMEeHMbl PeaKyuonHo2o yenmpa. Poib XJI0pomiiacToB B Mpolecce
dboTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munor
Gpomocunmesa. IIpoayKTUBHOCTh (pOTOCHMHTE3a. BnusiHue pasnuyHbiX (aKkTOpOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHUE (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuUIUpyOmue OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHNE XEMOCHHTE3A.

AnaspoOHbie opranm3Mbl. Buaesl Opokenus. [IpomykTel OposkeHHS W WX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIIH OOJIC3HEH.

AspoOHbIe OpraHU3MBlI. Ortansl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATal. [ THKOIN3 — OECKHUCIOPOTHOE PACIISIIIICHUE TITFOKO3HI.

buonornueckoe okucieHUe, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
npoiieccax Ouonornueckoro okucienus. Huknuueckue peakiuuu. OKUCIUTEIBHOE
dbochopunmpoBanue. Hepeus membpannoco epaouenma npomonos. Cunmes



AT®: paboma npomonnoi ATD-cunmaszel. llpeumyilecTBa a’poOHOTO MYTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOr0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «DOTOCUHTE3Y, « IHEPreTHYeCKUil 0omMen», «bruocunTes
6enka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHuEe: CBETOBOM MHKPOCKOI, O0OPYJIO0BaHHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMUJIa3bl WIIM KaTalasbl)y.

JlabopaTtopHass paGora «M3ydeHue (HepMEHTATUBHOIO paCHICIIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacineancrBeHHass HHGOPMALUSA M PeaM3alusa e€é B KJIeTKe

Peakunn MarpuyHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO cuHTe3a. Peanusanus HacienctBeHHor uHdopmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunumss — wmarpuuHbii cuHTe3 PHK. IlpuHnmums
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue tpancnopTtHeix PHK B OmocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KomupoBanwe amuHOKucCIOT. Ponb pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenuss o cmpoenuu 2eHog. OpraHuzanus reHoMa y
IPOKApUOT U 3YKApHOT. Perynsuus akTUBHOCTH T'€HOB Yy MNpOKapuoT. ['umoresa
ornepona (d. XKaxo0, XK. Mano). Monekynsapruvie mexanusmovl IKCAPeCcCUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsi ceHos. Perymnsius 0OMEHHBIX
MPOILIECCOB B KieTKe. KieTouHnsiii roMeocTas.

Bupycer — HexeTounbie (OpMBI )KH3HU B 00JIUTaTHBIC Tapa3uThl. CTpoeHHE
NIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIll YUKl
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, kuBoTHBIX, pactenuit. CIIN][, COVID-
19, conmanbHble U MEIULIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie pynxyuu 6enxos. Cnocobwvl 00cmasKu 1eKapcma.



JdemoHcTpanumn

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

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarmny.

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpolIeccoB, MpoTeKarmux B HHTep(dasze. [loaroroBka KIETKH K
nenenuto.  I[lpecuHreTnueckuid  (MOCTMUTOTHUYECKHH), CHUHTETHYECKUM U
NOCTCUHTETUYECKUH (TPEMUTOTHUUECKHIT) epruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCTb,  ITOJYKOHCEPBATUBHBIA  CUHTE3, aHTUIIAPAIUICIBHOCTb.
Mexanusm perummkaunu JJTHK. Xpomocomel. CTtpoenune xpomocoM. Teaomepsl u

TeroMepaza. XpPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  HaOOpbHl  XpoMocoM. ['omonornuHbie  XpomocoMmbl. [losoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. Craguu MHTO3a W TPOUCXOASIIME B HUX

npornecchl. Tunbsl Muto3a. KapruokuHes M 1uTokuHe3. buonorndeckoe 3HaueHue
MHUTO3A.

Perynsamuss MUTOTUYECKOTO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
rudeb — arornTo3.

Knerounoe smpo, Xpomocombl, (GyHKIMOHAJIbHAs TEHOMHUKA. MexaHuzmol
npoaugepayuu, ougpghepenyuposku, cmapenus u euberu kiemox. «l{ugposas
K1emKay — buoungopmamuveckue mooeau GyHKYUOHUPOBAHUSA KIeMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKWU3HEHHBIM ITUMKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEIIKa JTyKay.

JlaGopaTopHas padora «3yuyeHnne XpPOMOCOM Ha  TOTOBBIX
MUKpOIpenapaTax.

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIETKaX KOHYMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOEHUS M KUBHEACATENbHOCTH  OJHOKIJIETOYHBIX
opranu3mMoB. bakrepuu, apxeu, OJHOKJIETOYHbIE TpUOBI, OJHOKIIETOYHBIC
BOJOPOCIH, Apyrue npoTucthl. KoloHManbsHbIe OpraHU3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOI'O OpraHusMa. TkKaHu, oOpra"el U
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, TMPOBOAsAIIAs, OCHOBHAas, MexaHHWueckas. OCOOEHHOCTH CTPOCHWUS,
(YHKUIUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: 3MUTEIUANIbHASA,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTPOCHHS, (PYHKIUA H
pacmoJIoxKEHHS TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMBbI OPTraHOB KUBOTHBIX U UelioBeKa. DYHKIIMHA OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIBI COETMHEHUS KOCTEH.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, KTYTUKOBOE, peCHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHUIA:
TPONU3MBI M HACTUU. JIBM)KEHHME MHOTIOKJIECTOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHasi cuctema. Pednekc. CkeneTHble MBIIIIIBI U MX paboTa.

[Iutanue opramusmoB. Ilornomenue BOABI, YIJIEKUCIOTO rasa W
MUHEPAJIbHBIX BELIECTB pacTeHUsMU. lIuTtanue xuBOTHBIX. BHyTpunomnoctHoe u
BHYTPUKJIIETOYHOE mnuIIeBapeHre. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIEIBI
NUIIEBAapUTEIbHOrO Tpakra. [IumeBapurensHbie xeneswl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. Jlpixanue )KuBoTHBIX. [uddy3us
ra3oB uepe3 NOBEPXHOCTh KIIETKU. KoxkHOe nbixaHue. /[pixaTenbHasi IOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YesnoBeKa. MeXaHW3M BEHTWIALMU JIETKUX y MOTULl U
MIIeKONUTatouX. Perynsmus nprxanus. J{prxarenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
TpaHncropt BemecTB y KUBOTHbIX. KpoBeHOoCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaie,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpamieHusi. IBOJIOIUOHHBIC
YCIIO)KHEHHSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI MMO3BOHOYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismnus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
KUBOTHBIX. CokpatutenpHble Bakyonu. Opranbel BbiaeneHus. OunbTpanus,
CeKpelrsi U 00paTHOE BCACHIBAHME KaK MEXaHU3MbI pabOThI OPraHOB BBIJICICHUS.
CBs3b NIOJIOCTH TEJIA C KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMamMu. Bolenenue y



MMO3BOHOYHBIX >KHUBOTHBIX M uesioBeka. [louku. CTpoeHne u (yHKIHMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHI MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOW 3a1UThl. DUTOHIIUABI.

3ammTa y MHOTOKJIETOYHBIX JKMUBOTHBIX. [IOKpOBBI M HMX TPOU3BOJIHBIE.
3ammuTa opraHu3Ma ot OosnesHeil. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPaJIbHBIH MUMMYHHUTET. BpoXIE€HHbIH M NpuoOpeTEéHHBIN creunduueckuii
UMMYHUTET. Teopusi KioHalnbHO-cesieKTUBHOro ummynutera (I1. Dpaux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHl OpraHu3MoB. Posib BpoKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3zgpakumMocTe W perymanus y
pacteHuii. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBHas cucrema u pediaekTopHas peryismuss y >KUBOTHBIX. HepBHas
cucTeMa M €€ OTIEeNbl. DBOIOIMOHHOE YCIOKHEHUE CTPOCHHUS HEPBHOW CHUCTEMBI
y KUBOTHBIX. OTAENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduexc u
pednexropHas nyra. bezycioBHble U yCI0BHBIE pedIIEKCHI.

['ymopanibHas perynsnus U SHIOKPUHHAs CHUCTEMA JKUBOTHBIX M UYEJIOBEKA.
JKene3pl DHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DHIOKPUHHOW cucTteM. [umortanamo-runodusapHas
cucrema.

JdeMoHCTpanuu

[Toptper: U. I1. I1aBinos.

Tabmuel u cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOUHBIE
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PACTCHUN»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHue CTEOIs»,
«CTpoeHue JHUCTOBOM IUIACTUHKW», «TKaHU KUBOTHBIX», «CKEIET 4YelIOBEeKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas
CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BpigenutenbHas cucteMa», «IHAOKpUHHAs cucremay, «CTpOEHHE MBI,
«MmmyHuTETY,  «KUIIEYHOMOJIOCTHBIEY, «Cxema  mUTaHUS  PACTCHUI,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOEHHE THUIPHI»,
«Ctpoenne mnaHapun», «BHyTpeHHee cTpoeHue H0XAEBOro uepss», «HepBHas
cucreMa poeio», «HepBHas cuctema gjsarymku», «HepBHas  cucrema
npecMmeikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MUKpOIpPENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UTJIOKOXKHX, *KUBBIE IK3EMIUISAPbl KOMHATHBIX pacTeHUl, repoOapuu
pacTeHHM pa3HBIX OTHEJOB, BIAXHbIE TpenapaTbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET YelOBeKa,
00opy10BaHME JJIsl IEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIHOTO MUTaHUSI PACTEHUM,
pacuierieHus Kpaxmasua u OelKOB MoJ JedCTBUEM (PEPMEHTOB, 000PYAOBaAHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPECHUIO KM3HEHHOU EMKOCTU JIETKUX, MEXaHHU3Ma
JIbIXaTeJbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi pabora «3ydyeHue OpraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKXeHNe H pa3BUTHE OPTaHU3MOB

dopmMbl Pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
nojsioBoe. Buasl  Oecronoro  pa3MHOMXEHUS:  MOYKOBAaHUE,  CIOPYJISIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmHokeHue. [lonoBbie KneTkH, Wiau rametsl. Meio3. Craauu
Meno3za. [loBegenne xpomocom B menio3e. Kpoccunrosep. bruonornyeckuii CMbICI
Mel03a M TO0JIOBOro mpoiecca. Melo3 M ero MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »uBOTHbBIX. [10j10BBIE KENE3BI.
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHHe
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT'EHE3). DMOPHOIIOTHS — HAyKa
0 Pa3BUTUU OPraHU3MOB. Mopghozene3z — 00Ha U3 21A8HBIX NPOO.IeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Cramguum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Llemepmunuposannoe u Hedepmunuposannoe Opodnenue. bracmyna, munsi
onacmyn. OCOOGHHOCTH JPOOJCHUS MIICKONMUTAIONIUX. 3apOIBIIIEBHIE JIMCTKH
(racTpysisiiust). 3akiiaJika OpraHOB M TKAHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BJIUSIHME 4YacTeil pa3BHBAIOIIETocs 3apojbliia (dMOpUOHANbHAS WHIYKIIHUSA).
3aknajgka TIUIaHAa CTPOCHMSI JKUBOTHOIO KaK pE3yibTaT HEpapXHUECKUX
B3aUMOJCHUCTBUI T'eHOB. BrusiHMe Ha 5>MOpPHOHANIBHOE PAa3BUTHE Pa3IUYHBIX
(aKTOpOB OKpYKAaIOIIEH Cpeibl.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PazButue ¢ metamMmopdo3oM y OECO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. buolorndyeckoe 3HauY€HHE MPSMOTO U HEHPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoJe. TUIBl pocTa KUBOTHBIX. DAKTOPHI
PETYISIIUU POCTA )KUBOTHBIX U YesioBeka. CTaauu NoCTIMOPUOHAIIBHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeKa. [lepuonsl onTorenesa yenoseka. CTapeHne U CMEPTh KaK
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meio3sa.
l'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJI0JIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHu3Mbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabnuupel u cxembl: «BereratmBHOe pasmMHOXkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMHIOMOHAIbD, «Pa3MHOXEHUE 3BIJIEHBI»,
«Pa3mHoOxeHue ruapel», «Meio3», «XpomocoMmbl», «I['amerorene3», «CTtpoeHue
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMoe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymkmn», «J[BoifHOE OIJIONOTBOPEHHE Y IIBETKOBBIX PACTEHUN,
«CTpoeHHE CeMsIH OJHOJOJIbHBIX U JBYAOJIBHBIX pacTeHHI», «JKU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HEHHbIW 1UKI MXa», <OKW3HEHHBIM LMK
NaroOPOTHHUKAY, «KM3HEHHBIN [IUKI COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpEnaparbl SHUIEKICTOK U
CIIEpMaTO30M10B, MOAENb «L MK pa3BUTHA JIATYILIKN.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTnueckass padora «BbigBIEHHME NPU3HAKOB CXOJICTBA 3apPOIBIIICH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHUE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHuU3MoB

Uctopust craHoOBIEeHHUST W pa3BUTHUS TEHETHMKHM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. KonbroBa, H. 1. BaBuiioBa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKUE TTOHITUSA U CUMBOJIbI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUieNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA U PEIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, THOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbl ~ TE€HETUKU:  TUOPUIOJIOTHYECKUM,  I[UTOJIOTHYECKU,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuwiios, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTopHas pabora «J/lpo3oduna kKak OOBEKT TE€HETHUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eauHooOpasusi rTuOpuA0B nepBoro nokosieHus. [Ipasuno qomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paculeIuieHusi NpHU3HakoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHusl. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymouiee cKkpemmnBanue. [TpoMexxyTouHblid XapakTep Haclie10BaHusl.
Pacuiennenue npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

HuruOpuaHoe ckpenuBanue. Tpetuitl 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HAacJIeIOBaHUs  IPU3HAKOB. [MuTomoruueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnieHHoe
HAacJIeIOBaHUE T'E€HOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OMNPEACIICHUS MoJia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHnli moji. I eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorumn kak uenoctHas cucrema. [nerorponuss — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMonencTBHE HEaJUICNIbHBIX T'€HOB.
Kommnnementaprnocts. Onuctas. [lonumepus.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX IMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eHeTnueckre MeXaHU3MbI CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHKpPOOHMOM». ['eHeTHYecKue acmheKThl KOHTPOJS U
M3MEHEHHsI HACJIeICTBEHHON MH(POPMAIINH B TIOKOJICHUSX KIETOK M OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuibl u cxembl: «llepBeiit U BTOpoil 3akoHbl Menaens», « Tpetuil 3akoH
Mengens», «AHaIM3HpYyIOLIEEe CKpelMBaHuey», «HemomHoe paomMuHHpOBaHHEY,
«CueryieHHOe HacjeJoBaHWE NPU3HAKOB Yy JApo3oduisly, «['eHeTnka momnay,



«Kapuotun denoseka», «Kapuotun npozodunbr»y, «Kapuotunm OTULBY,
«MHOXECTBEHHBIN aIenu3M», «B3anMo1eiCTBUE T€HOBY.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
TUOPHUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIECAOBAaHUS TPU3HAKOB, MOJAEIb A
JEMOHCTpAllMd CLETUIEHHOTO HacCJEJOBaHUsl IMPU3HAKOB, CBETOBON MHUKPOCKOIL,
MUKpoIipenapart: «Jlpo3oduiar.

IIpakTnueckass padora «M3yueHwe pe3yibTaTOB MOHOTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUs Y APO30(PUITBI.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHUYUBOCTH

B3aumopeiictBue reHotMma W cpenbl npu  GopmupoBaHUH (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Poib  cpeasl B (OpMHUPOBAHUM
MoAu(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mnpusHaka. BapuanumoHHBIHM
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa Moau(HUKAIIMOHHON
M3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buapl reHOTHTTHYECKOW N3MEHUMBOCTH: KOMOWHATHBHAS, MyTallMOHHAs.

KomOunaTuBHasT W3MEHYMBOCTh. MeH03 H IOJOBOW TIPOIlECC — OCHOBA
KOMOWHATUBHOU N3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mmpejiesiax 0JJHOr0 BUA.

MyTannroHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTudeckue mytanuu. CoMaTHYeCKHWe W TOJ0oBble MyTanuu. [IpuynHbI
BO3HUKHOBECHUsS MyTanui. MyTareHbl HW WX BJIWSHHAE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacneacTtBeHHoW m3MmeHunBocTy (H.M. BaBunon). BHesnepHas M3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACIe008aHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuiios.

Tabmuuibl w  cxembl: «Buabl uw3MeHYHMBOCTHY», «MoaudukannoHHas
U3MEHYHUBOCTHY, «KomOuHaTUBHAs W3MCHYHUBOCTBY, «Meiio3y,
«OnnogoTBopeHuey, «I'eHeTndeckue 3a00JIeBaHNs YeI0BEKa», «BUIbl MyTaIuii».



OO6opynoBaHue: XKUBbIE U TepOapHble SK3EMIUIIPl KOMHATHBIX PacTeHU,
pucyHku (potorpadun) XUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MoAU(GUKAIIMOHHONW M3MEHUYMBOCTH. llocTpoeHne BapuallMOHHOTO psiga U
BapUALMOHHON KPUBOW».

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpOTMpENapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejaoBeKa. MeToabl  M3YYEHHMs] TEHETMKM  4YEJOBEKAa: T'€HEAIOTMYECKHUH,
OJIN3HEIIOBBIN, ATOIr€HETUYECKUH, MONYJISIIIMOHHO-CTATUCTUYECKHH,
MOJIEKYJIAPHO-TEHE TUYECKU. CoBpemeHHOe OnpeAeIeHUE FeHOTHUIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM UHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIC
0one3HM 4YenoBeKka. boJIe3HM C HACIENCTBEHHON Mpe/pacioioKEeHHOCTHIO.
3HaueHUE MEIMIIMHCKOW TCHETHKU B MPEIOTBPAIICHUU U JICYCHUU T€HETUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-TeHeTHYecKoe KOHCYyIbTupoBaHue. CTBOJIOBbIE
kJeTk. [IOHATHE «TE€HETUYECKOTo rpy3a». ITUUYECKHE aCIEKThl UCCIEIOBAaHUI B
00JIaCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
bu3MUEeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. |'eHeTnyeckas
PEAPACTON0KEHHOCTh YEIOBEKA K TATOJIOTUSIM.

JdeMoHCTpanuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl M3yUEHHS] TCHETUKH
yesioBekay, «I eHeTndyeckue 3a001eBaHUS YEIOBEKAY.

IIpakTnueckas pa6ora «CocTaBlieHHE U aHAIN3 POJTOCIOBHONY.

Tema 15. Cestekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yuyenne H. W. BaBunmoBa o lleHTpax NpOUCXOXIEHUS © MHOro0Opas3us
KYJbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#uBOTHbIX. CopT, mOpoaa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSAOB B
HacnenacTtBeHHON wm3MeHumBocth H. WM. BasumoBa, ero 3HaueHue s
CEJIEKIIMOHHON PadOTHhl.

Metonpl ceneKnuoHHON paboThl. MCKycCTBEHHBIM OTOOp: MACCOBBIA U
WHAUBUIYaIbHBIMN. Oransl KOMOMHAIIMOHHOMN CCJICKIIUU. HUcnwiTanne
Mpou3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C MOMOIIBI OIEHKHU
(¢ eHoTHUIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ momoiibio aHanu3a JTHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannanimoHHbl 1 XMMUYECKUI MyTareHe3 Kak MCTOYHUK MYTallUi y KyJIbTYpPHBIX



dbopm opranuzmoB. Hcnonab30BaHME TEHOMHOIO PEIAKTUPOBAHUS M METO/OB
pekomOuHanTHbIX JJHK 111 monydeHus: ucxoqHoro Marepuana Jjisi CeIeKINu.

[lonyuenue MIOJIUTIIIOUIOB. BuyTtpusunoas rudopuIn3aIus.
bnuzkopoacTBeHHOE — CKpemniuBaHue, Wi MHOpuAuHT.  HeponctBeHHOE
CKpelllMBaHue, Wik ayropuauHr. ['erepo3uc u ero npuyuHbl. lMcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rubpuauzaius. [Ipeomonenue Oecruionus
MEXBHJIOBBIX THOPUIOB. J[OCTHKEHUSI CENEKIIUU PACTEHUI U )KUBOTHBIX. «3enénas
DesoNoOYULY.

CoxpaHeHre U U3Y4YCHHE M'eHETHUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUM U
UX JUKUX  pOAMYEN I CO3JlaHUsl  HOBBIX COPTOB U  THOPHUJIIOB
CEIIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue u  YHpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBIX HCUBOMHBIX
8 Yeax YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MoOM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeoosulx uoell U nepCneKmusHbIX MexHoI02UlL.

JdemoHcTpanumn

[Toptpeter: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, 1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTHUYECKUX PSAOB B HACIEACTBEHHOW HW3MEHUYHBOCTHY,
«Metogsbl cenexkuuny, «OtnanéaHas rudpuanzanus», «Myrtaresesy.

JlaGoparopHasi padora «/3yueHure copTOB KyJbTYPHBIX PACTCHUIN U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHXKEHHS CEJICKIIMHM pPACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOWCTBITATEIHBI YYaCTOK, B TEIJUYHOE XO35SHUCTBO, B JaOOPATOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHonorus 1 CHHTeTHYECKasi OMOJIOTUS

OOBEKTHI, MCTHOJB3YEeMblE B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpHI, MUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanunmonHas
OMOTEeXHONOTHA:  XJIeOOMeUeHrne, TMONMyYeHHEe KHUCIOMOJOYHBIX TMPOJYKTOB,
BuHOAENe. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHIECCKUX
TexHosiorui. [Ipon3BoacTBO OenKa, AMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHIl M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJTYUYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KallluX HE BCTPEUAIOIIUECS B IPUPOie OMOCUHTETUUECKUE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK UM TKaHEW PACTEHUH U
#*uBOTHbIX. KpuobGanku. Comaruueckas THOpUAM3ALUS U COMATUYECKHUI
sMOpuorene3. lcnonb3oBaHue TaljiouAOB B CEJICKUUU pacTeHui. [llonyuenue
MOHOKIOHANIbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PEKOHCTpyKIIMS
SUIEKJIETOK U KIOHUPOBAHHUE >KMBOTHBIX. METOJI TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonocuu 0300p06IeHUsl, KYIbMUUpPOBaHus U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMOcOMHass W TEHHasi WHXKeHepus. VCKyCCTBEHHBI CHHTE3 I€Ha W
koHcTpyupoBanue pekomOuHanTHbIX JIHK. Cozoanue mpamnceennvix opeanuszmos.
JlocTvkeHMsT W TMEPCHEKTUBBI  XPOMOCOMHOM UM TEHHOM  MHXEHEPHH.
DKOJIOTUYECKHUE U ITHUECKHE MPOOJIEMbl TeHHOW UHXKEHEPUH.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas menunuHa. [TIP-
JTUarHocTuka. MeTaboJIOMHBIN aHaiu3, TEHOLICHTPUYECKUN aHaJIN3 MpoTeoMa
YeJoBeKa JIS OLEHKU COCTOSIHUS €ro 3710poBbs. VICHOJIb30BaHUE CTBOJIOBBIX
kierok. TapretHas Ttepamus paka. 3D-OuoumkeHepust s pa3pabOTKU
(dbyHIaMEHTaTbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3IaHHS KOMILIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEpPHOro OMOmpUHTHUHTA U cKaddoiauHra
JUISL peLIeHUs 3a7a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYISPHBIX MEXaHHU3MOB
dbyakuuonupoBanuss PHK-comep:kammx BUPYCOB, BBI3BIBAIOIIUX O0CO0O OMACHBIC
3a001eBaHUS YEeJIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KieTtounas nnxenepusn», «l eHHass HHKEHEPUS».

JlabopaTopHas padota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIas MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPeEICTABJIEHHH B
Oonosioruu

OpomonronHas teopus Y. [lapBuHa. [Ipennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUiIbl 3BOIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACIEJICTBEHHAs M3MEHUYMBOCThb, Oopnba 3a
CYILIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBomonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouosiorus. 3HA4YECHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JInnnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonngein, /. K.
benses.

Tabmumbelt u  cxembl: «Cucrtema xuBod mnpupoasl (no K. Jlunuero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
OpUCIOCOOJIeHHd y pacTeHuid W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta nytemectsust U. lapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pPHOBI
3a cymectBoBaHue», «lloponbl romybeit», «MHorooOpa3zue KyJIbTypHBIX (opM
KarmycTb», «I1opobl ToMaNTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUsS HOBBIX BHJIOB
(mo Y. J[apBuny)», «CxeMa COOTHOIIEHHUS JBIKYIIMX CHJI 3BOJIIOIUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Monynsuus Kak saeMEHTapHasg €IWHULIA BOMIOLMH. COBpPEMEHHBIE METOIBI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi M CTPYKTYphl mnonyisiuuidi. M3Menenwue
reHooHJa TOMYJSIMU KakK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBIIEHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (AKTOPbhl (ABUXKYIIKME CHJIbI) ABOJIONUU. MyTallMOHHBIH
nporecc. KomOuHatuBHass u3MeHYUMBOCTh. [JIpeiid reHOB — ciyvailiHbIe
HEHAINPABJICHHBIE M3MEHEHMS YacTOT aieiaedl B momysiusax. ekt
ocHOBatensl. Jgpgpexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma opetigha cenos 6
bonvuwux U manvlx  nonynayusx.  Mwurpanuu.  M30msmus  TOMYJISIIH:
reorpadudeckas (IpoCcTpaHCTBEHHAs), Oroorndeckas (penpoayKTHBHAS).

EctectBeHHbii 0TOOp — HampaBiasomuii (Qakrtop dBomoruu. DopMel
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIOMUN,  pa3pblBaIONIN
(nm3pyntuBHbIN). [TonoBoit oTOOp. BO3HUKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[TpucnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIIHH.
Bo3aukHOBeHHWE — mpuCnocoONeHWit y  opraHu3MoB.  Apomopdo3bl U
uanoanantanuu. [lpuMepsl nmpucnocoOIeHut y opraHu3MoB: MOP(HOIOTHYECKHE,
dusmonornyeckue,  OMOXUMHUYECKHE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yibTatr
MHUKpO3BOJIIOIMU. M3omsuus — kioueBoil Qakrtop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJIomaTPUIeCKOe (reorpaduueckoe),



CUMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIOnIU3AIIMS,
rubpuanzanus). JJmuTeasHoCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BoMIOIIMOHHOW  OWONOTMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6uopa3zHooOpasusi. MUKpPOIBOJIOIUS U KOJBOJIOIUS MMapa3suTOB U UX
x03s1eB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O0pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsimonnas
CTPYKTypa BHla», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkymiue
CWJIbl ABOJIIOLIUNY, «DKOJIOTHMYECKash M30JSALUs MONYJALUA ceBaHCKOM (openny,
«l'eorpadmyeckas M3OMSAIUS  JTUCTBEHHUIBI CHOUPCKOM UM JTUCTBEHHUIIBI
naypckoiy, «IlonmynsiroHHbIe BOJHBI YUCIEHHOCTH XUIIHUKOB U KepTB», «Cxema
JICHUCTBUSL E€CTECTBEHHOro 0TOOopa», «DopMbl OOpHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbii Menanu3my, «KuBbie nckomaembiey», «IlokpoBUTEenbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromias OKpacka KUBOTHBIX,
«Dusnonoruueckue ananrtanuny», «llpucrnocobmeHHOCT OpraHu3smMoB U e
OTHOCHUTENIBHOCTBY, «Kpurepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAa B
npupojae», «CrnocoOsl BuaooOpa3oBanus», «l'eorpadguueckoe BUA000pa3oBaHHE
TPEX BHUJAOB JIAHJBINICH», «DKOJOTUYECKOE BHA000pa30BaHME BHUIOB CHUHHUIY,
«ITonmurmonasl pactenuity, «KamycTHo-penednbIii THOpUTY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpHUMepaMH pa3IMYHBIX MPUCTIOCOOICHUN, dYyderna NTHI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUH OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHass pabora «BblsiBI€eHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTENBbHAS LEJIECO00PA3ZHOCTD.

JlaGopaTtopHass paGora «CpaBHEeHHE BHIOB 10 MOPQPOIOTUYECKOMY
KPUTEPHUION.

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  HM3ydeHHs  MakpolBoJionuHu. [lameoHTonormyeckue  MeTOJbI
u3ydeHus: 3Boyironuu. IlepexonHpie QopMbl M (QUIOrE€HETHYECKHE  PSJIbI
OpraHU3MOB.

buoreorpaguueckue Metroapl uzydeHus sBomrounu. CpaBHeHUE (GIIOpBHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obGmactu 3emun. Buuabi-
SHJIEMUKHU U PEJIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObl H3YyUYECHHS
3BOMIONMH. ['eHeTHYeckre MEXaHW3Mbl JBOJIIOIMA OHTOTEHE3a U TMOSBIICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OPTraHBHI.
Pynumentapubie  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHUECKHUE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKue  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie reHbl. COBpEMEHHBIE METOJbI TMOCTPOCHUS (PUIOTEHETHUYECKUX
NEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIIUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJONUU. [IpuHyun cmenvl yHKYULL.
Heob6patumocTs 3Bostoniuu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB
ABOJIIOLIH.

JdemoHcTpanumn

[Toptpetsi: K. M. Bbap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmunpl 1 cxembl: «DUITOTCHETUYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Crteromnedans»y,  «PuHnOPuUTHY,  «CeMeHHBIE
nanopoTHUKNY», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«PenukThly, «HadanmpHble cTaauu SMOPUOHAIIBHOTO Pa3BUTHS TMO3BOHOUYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyaIuMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YEJIOBEKAa U IIUMIIaH3e», «l JaBHbIE
HAIPABJICHUS IBOJIOLHNNY, «OO0IIME 3aKOHOMEPHOCTHU IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJTOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHe KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. JJoHaydHble TIPEACTABICHUS O 3apOXKIACHUU KU3HU (KPEaAlMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKIACHUS )KU3HU U €€ ONpOBEpKEeHHUE onbiTaMu O.
Penu, JI. Cnannanuanu, JI. [Tactepa. [IponcxoxaeHue skxu3Hu U aCTPOOUOIOTHSI.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckas) OHBOJIONMSA. XHMHYECKas OBOMIONUS. AOWOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanue monMMMepoB U3 MoHOMepoB. KoamepBarnas rumoresa A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonjaeitHa, reHeTUYecKasi TUInoTe3a
I'. Mémnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIETKH.

Uctopus 3emnm u Meronapl €€ wu3zyudeHus. Mckomaemble OpPraHHYECKHE
octaTku. ['eoxpoHosmorusi u e€ wmeroabl. OTHOcUTENbHAsE U aOCOMIOTHAS
reoXpoHOJIOTHs. ['e0XpoHOIOrUUecKas 1IKaia: 30Hbl, 3pbl, IEPUOJbI, FSTTOXH.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
MEPBBIX KIETOK. DBOJIOIUA MeTaboin3Ma. BO3HUKHOBEHHE MEPBBIX YKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX Ha 3emile COOOUIECTB.
CtpomatonuTsl. [TpokapuoThl U 3yKapuOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. [IpOHMCXOXKJIEHUE MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl ABOJIONMM BBICHIUNX pacTeHuil. OCHOBHBIE apoMOpGhO3bI
pacrenuid. Bpixox pacreHun Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCymu. CeMeHHble pacTeHusa. [IpoucXoXkaeHue IIBETKOBBIX
pacTeHHM.

OCHOBHBIE ATalbl IBOJIONMH >KUBOTHOTO MHUpa. OCHOBHBIE apoMop(do3b
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE KUBOTHBIC. JKU3Hb B BOJIE. DBOIOLMS MO3BOHOUHBIX.
[Tpoucxoxnenue ampuobuii u pentwiuid. [IpouCXoXJIeHHE MIICKOTMUTAIONIUX U
ntul. [lpuxiun xmodyeBoro apomopdosa. OcBoeHue O€CrO3BOHOYHBIMU |
NO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas  XapakTepuCTHKa KJIuMarta M
reoJIOrM4ecKux mpoieccoB. llosiBneHne M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycloBUs U BIMSHUE HA ra30BbIi cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJICTBUSI MAaCCOBBIX BbIMUpaHUW. COBPEMEHHBIM HSKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6mopasHooOpas3us Ha 3emiie.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Hoptpertsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . . Meunukos, A. U.
Omnapumn, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
U3YUYEHUIO caMmo3apoxkaeHust xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpwny,
«JTanbl  HEOPraHWYECKOW  HBONIONUNY»,  «['€oXpoHOIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUYECcKON 3BOTIOIMNY», «Cxema o0pa3oBaHUs dYKApUOT
nyTéM cuMOuoreHesza», «CucrteMa 3KHUBOM mpUpoab», «CTpoeHHE BUpYyCay,
«Apomopdo3bl  pacteHui», «PunnoputTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOroKIeTOUHbIE BOAOpoCHny, «Mxu», «llanopoTHukmn», «l o0jl0oCEMEHHBIE
pacteHuss», «Oprasbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHS KHUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KullIeUHOMOTOCTHBIEY,
«IImockue YyepBU», «YmeHucToHOrue, «PBIOBI®, «3eMHOBOIHBICY,



«IIpecmbikaromuecs», «lItumer», «Mnekonuraromuey, «Pa3BuUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBurue KU3HU B MPOTEPO3OUCKON 3pey, «Pa3Butue XKU3HU B
MAJIEO30UCKOU dpey», «Pa3Butue KU3HU B ME3030MCKOM dpe», «Pa3BuTue )KU3HU B
KailHO30MCKOM 3pe», «CoBpeMEHHAas CUCTEMA OPTAHUYECKOTO MUPa.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAYKHbBIC MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJJIEKIIUU
UTJIOKOKUX, CKEJEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydela MNOTULl W 3BEPEH,
KOJUIEKIIMU OKAMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHWYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnas JgabdopatopHas pabora «MoaeaupoBaHUE  OIBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMOchepe».

JlaGoparopHas padora «/3yueHune M ONUCAHUE MCKOIMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTJICJIOBY.

IIpakTnueckas padora «/3yueHue ocoOEHHOCTEN CTPOSHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Pennurunosnsie
B033peHUsl. COBpEMEHHBIE HAYUHBIE TEOPUH.

CX0ACTBO YeNoOBEKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKMBOTHBIMH:  CPaBHUTEIBHO-
MOp¢oJIOTHIECKUE, AMOPHOJIOTHYECKHE, bH3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YelIOBeKa OT KMBOTHBIX. [IpsMOX0XKI€HNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATIbHBIC.
CooTHoIieHNe OMOJIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJWM aAHTPOIOTEeHe3a. PaHHME YenoBEeKOOOpa3Hbie O00€3bSHBI
(MPOKOHCYJIBI) U pAHHUE MOHTUABI — OOLIUE MPEAKHA YeTOBEKOOOPa3HbIX 00€3bsiH U
mofeld. ABCTpaJONUTEKU — ABYHOTHE NpeAKku JroAel. UenoBek yMenblil, mepBbie
W3TOTOBIICHUS OPYIUN Tpynaa. UenoBeK NPSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuit  — 0oOmMMA  MpeoK
HEAHJEPTATBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeK HeaHAEPTaIbCKUN
KaK BHUJI JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbIA COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a nmpeneinamMu Adpuku.
[TaneoreneTrka n najaeoOreHOMUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesnoBeka. MyTanMoHHbIM mpoiuiecc U mojJuMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEeKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHatue o pace. bonelime pacel: eBponeouaHas
(eBpa3uiickas),  aBCTpaJiO-HEeTpoHWaHas  (PKBATOpHabHAs),  MOHIOJIOWHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu pacceneHuss dYellioBeKa IO IUJIaHeTe.
EnuncTtBO  4yenoBeueckux pac. HayuyHas  HECOCTOSITEIBHOCTH  pacu3Ma.
[IprcnocoONeHHOCTh YeJoBeKa K pa3HbIM YCJIOBHUSM OKpYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKa.

MexaucuMIuIMHapHbple  MeToJbl B (usuueckoil  (OMOJIOTrHYECKOM )
AHTPOIIOJIOTHHM.  OBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAaJCOaHTPOIOJIOTHS
YEeJIOBECUECKUX MOMYyJslui. brocoluanbHble UCCIEAOBAHUS MPUPOABI YETOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. Hdapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YellOoBEKay,
«YenoBekooOpa3Hbie 00€3bsHb», «CKeleT 4YeloBeKa U CKeNeT IIHUMITaH3ey,
«PynIMMEHTHI U aTaBU3MbD, «J[BUKYIINE CUIIBI aHTPOIIOTEHE3a», « IBOJIOLIMOHHOE
IpEBO  4eJOBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
NpAMOXOASAIMNINY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIED,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU(DOTOTHIECKUMU M OUONEHCKUMHU CIO)KETaMU TPOUCXOXKIEHUS YeIIOBEKa,
doTorpaduu HaXOJOK UCKOMMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOJICIb
yeperna 4YejaoBEeKa M uepena I[IUMIIAH3€, MOJEIb KHCTH YEJIOBEKa U KHCTHU
HIMMIIaH3€, MOJEIN TOPCa MPEIKOB YEIOBEKA.

JlabopaTopHass paGora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBA3aHHBIX C MPSAMOXOKICHUEM.

IIpakTuyeckas padora «3yueHre SKOJOrMYECKUX aJanTalui 4eT0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaou

3apoxaeHue U pa3BuTHE dKojoruu B Tpyaax A. I'ymbOonbara, K. @. Pynbe,
H. A. Cesepuoa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3agauun
3KoJIoruu. CBsI3b 3KOJIOTUU C JPYTUMHU HAYKaMH.



Mertonbl 3konoruu. IloneBble HaOMONEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBbIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMU. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00aTBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHWUW IS YEJOBEKAa. JKOJIOTMYECKOE
MUPOBO33pEHUE KaK OCHOBA CBSI3€M 4esioBeuecTBa ¢ mpupoaon. @opMHupoBaHHE
AKOJIOTHYECKOMN KyIbTYpPbI U 3KOJOTHYECKON I'PAMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

[Moptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Pasznensl skojorumy», «Metonbl 3konorum», «Cxema
MOHUTOPUHTA OKPYKAIOIIEH CPEIbI».

JlaGopaTopHuasi padora «3yuenue METO/IOB AKOJIOTUUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DkoJyiorudeckre (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTpornorenusie. O01ume
3aKOHOMEPHOCTH JEHCTBUSl 3Kojoruyeckux Qakropos. llpasmio munumyma (K.
npenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHUYECKUE TPYIIIbI
pacTeHHl M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHas poJib CBETA.
DoTONepUOaU3M.

Temmepatypa Kak »dKoJioTHUecKuil ¢akTop. JlelicTBue TeMmmepaTrypsl Ha
opraHu3Mbl. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocoOneHus pacteHud K
noJiiep>)kKaHuio BogHOTO OanaHca. Knaccudukamust pacTeHUH MO OTHOIICHHIO K
Bojie. [Ipucnoco6neHus >)KMBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUsT OPTaHW3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, OYBEHHAs,
rIyOMHHAsT  TOAMOYBEHHAs, BHYTpHOpPraHU3MeHHas.  DHU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi OpraHm3MoB. [lpucrmocoOneHuss OpraHm3MoOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roguyHbie puTMbL. [IpUcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kuznennoie Qopmbl opranuszmoB. llonsitue o Ku3HeHHOU (opme.
XKuznennsie GOpMbI pacTeHUM: JE€pPEBbsI, KYCTAPHUKH, KyCTAPHUUKHA, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HeHHbIE (GOPMBI KUBOTHBIX: THUIPOOUOHTHI,
reoOMOHTHI, a3POOUOHTHI. OCOOCHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHI. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koomnepanus,
MYTYyalau3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO, HaxyeOHn4YecTBO). HeTpoduueckue
B3auMojeicTBUs  (Tomuueckue, (Gopudeckue, (Qpadpudeckue).  3HaAUCHUE
OMOTHYECKUX B3aMMOJICUCTBUU IS CYIIECTBOBAHHS OPraHU3MOB B Cpelie
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerioKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOBY», «bBHOJIOTHYECKHUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHple  (HOPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzm», «Konkypenmus», «CuMOuo3y,
«KomMeHcanmzmy.

O6opynoBanue: repdbapud pacTEHUHW W >KUBOTHBIX, MPUCIHOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX OKOJIOTHYECKUX (PaKkTOpoB, repdapuu CBETOJNIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUMH, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pACTEeHUs, TepOapri M KOJUICKIIMH TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia ITHIl U 3BEpei, repOapuu
pacTeHUi, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYIII, KOJUJICKIIUU KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM pACTEHUHW ¢ SKUBOTHBIX, OO0JaJaoIMUX YepTamMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH JKH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUNW W YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKHUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISIBICHHE TPHUCIIOCOOICHHN OpPraHUu3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BBISBICHHE TMPHUCIIOCOOJICHHN OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPhI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTH PpACTCHU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikosi0orus BUJA0B ¥ NMOMYJISALNI

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cuctema. Poiab HEOAHOPOAHOCTH Cpelibl, (PU3NYECKUX OaphEPOB U
0COOEHHOCTEW OUOJIOTHUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTD,



BO3pACTHAasd UM TMOJIOBas CTPYKTypa, pOKIAEMOCTb, MPHUPOCT, TEMI POCTA,
CMEPTHOCThH, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJIAIUU.
JlnHamuKa momyisAuMu U €€ peryiauusa. bUOTHYECKUH IMOTEHUMAN IOIYJISALUU.
MoaenupoBaHue TMHAMHUKA NonyJsinui. KpuBblie pocTa YUCIEHHOCTHA MOMYJISIINAH.
KpuBbie BbDKMBaHMs. Perynsiuss 4YUCICHHOCTH MOMYJALUN: poyib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IMJIOTHOCTH. JKOJOTUUECKUE CTPATETruy BUIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUYEecKON HUIEe BHAa. MectooOutanue. MHoroMepHas
MoJzienb 3Kojormueckor Humu Jx.M. XarunmHcoHa. Pa3Mepsl 3KOJIOTrMYECKOU
Huid. [loreHunanbHas 1 peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buHosiornueckue
WHBa3UM 4Yy>KEPOIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W cXeMbl: «ODKOJIOTHYECKHE XapPaKTEPUCTUKU TOMYJISIIUNY,
«ITpocTpaHcTBEHHass  CTpyKTypa  HoOnyasanuu», «Bo3pacTHble  OUpaMUIbI
nonyisiuuny, «CKOpPOCTh  3acelieHHsl TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMHU
opranuzMaMun», «Mogenb s3kosornueckort HumM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIINH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMsH  pacTeHMH K
paccesCHUIO.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMHy B OMOLIEHO3E.

OkocucteMa kak OTkpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHbI, KOHCYMEHTHI, PEIYILICHTHI.
Tpoduueckne ypoBHu. Tpoduueckume I1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [10uBbI U Wbl B 3KOcucTeMax. KpyroBopor BEmeCcTB U NOTOK YHEPTUHU
B KOCUCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTMYECKHE MUPAMUIBI UUCEI, OMOMACCHI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
Hamnpariennbie 3aKOHOMEpHBIE CMEHBI COO0OIIEeCTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HUX TMPUYUHBIL. AHTpPONOT€HHbIC BO3JACHUCTBHUS Ha
cykueccun. KnumakcHoe coobiiectBo. bropasHooOpasue u mojiHOTa KPyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpuponHbie 3KOCUCTEMBI. JKocucmemsbl 03€p U pex. IKocucmemsvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmblHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEX]Ty aHTPOIIOTEHHBIMH U TIPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
dbraopa u ¢ayna. CunanTponuzanus Topojickod ¢ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadnoco 3ggekma u 8ud08-30uhpukamopos (Kirouesvix
8U008) 8 yHKYUOHUposanuu skocucmem. [lepeHOC PHEPTUH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TIOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTCHHBIX BO3/ICHCTBUI.

Mexanusmuol 8030eticmeus 3aepA3HeHUl pPA3HbIX Mmunos Ha
CcyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX YKOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoneHoza»,  «DKocHcTeMa

IIMPOKOJIMCTBEHHOTO JIECa», «IKOCUCTEMA XBOWHOIO Jiecay, «OyHKIMOHAIbHBIE
IPYIIBl OPraHU3MOB B 3KOcCHCTEME», «KpyroBopoT BEHIECTB B JKOCHCTEMEY,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUECKAs MUPAMHIA YHUCET»,
«OKoNoruyecKas mupamuia OroMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHuUE Jeca mocie
noxkapa», «JKocucTemMa 03epa», «ArpoueHos3», «KpyroBopoT BelIECTB W MOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypOoskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUICKIIUN HACEKOMBIX, Yydelia MTHUIl |
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
SKOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydyenue pa3zHoOOpas3us MENKUX TOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHsi «IKCKypCHsl B TUIIMYHBIAN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
EBHUK, HA CYXOJIObHBINA WM TIOWMEHHBIN JIYT, 03€PO, OOJIOTO)».

JKCKypcusi «DKCKYpCUs B arpo’KocucTeMy (Ha MOJ€ WM B TEIIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja kU3Hb. PazBuTue npeacrasieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocheps u e€ coctan. Kupoe
BELIECTBO OMOC(hEphl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onochepbl. OcobeHHOCTH OHOChepbl Kak
ri100abHOM 3KocHcTeMbl. J{uHaMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEUIECTB U OMOTre0OXUMHUYECKHE IUKJIbI (YTiiepoia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OUOMBI CYIIIU:
TYHJIpa, XBOWHBIE Jleca, CMELIaHHbIE U IIMPOKOJIMCTBEHHbBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, pacTUTENIbHBIA U JKUBOTHBIM
Mup OMOMOB CYIIIH.

CtpykTypa u QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOT0 MOTEHIIMaja 1
ounocdepHbIX QYHKITHIA.

JdemoHcTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabnmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kuciopoga B MpUpOJIE»,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIE OMOMBI cyiny, «Knumaruueckue
nosica 3emnm», «Tynapay», «Taiira», «Cmemanasii gecy», «IIIMpoOKOIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «[lycTbiHsay, « Tponuueckuii gecy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KpU3UChI M WX TNpUYMHBL. Bo3zaeiicTBue denoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEJbHBIA M KUBOTHBIA MuUp. OXxpaHa
pPaCTUTENBHOTO W KMBOTHOTO Mupa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacubie kuHuru. Oco0o oxpansemble mnpupognbie Tepputopun (OOIIT).
borannyeckue caapl ¥ 300JI0rMYECKUE MapKU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl UYEIOBEUYECTBA W MPHUPO/IBIL.
PanmonanpHOE  TPUPOJONOJIB30BAHME U COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emin. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYCCKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3BuTtrie METOJIOB MOHUTOPUHIA Pa3BUTHUS OMNACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle ucciedosanusi nepexooa K pecypcocbepezaiowell u
KOHKYPEeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanouvie ungopmayuonusvie cucmemsl, obecneuusarowue 00Cmyn K
ungopmayuu no cocmoanuro OMOENbHLIX U008 U dkocucmem. OcHogul



aKopeaburumayuu dKocucmem u cnocob6o8 6O60pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxyusa mopckux u HazemMHbIX IKOCUCHIEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arps3HeHue nouBbl», «llapHukoBbll  3ddekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MoAeNn yIpaBIIeMOro MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kHur" Poccuiickoit @enepannu, KpacHoM KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMETHbIC U PEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOTPaMMBbI MO OUOIOTHUU
BBIICJICHBI CIEAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYUYaIOIIMMUCA POCCUNCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haluuue momusayuu K OOydeHHIO  OHOJIOTHH,
yeneHanpasienHoe pazéumiue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOECH
JEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, MPHUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTHYCCKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETN U CTPOUTH KU3HESHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIUHCTBE Y4YeOHOM U BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBHUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMH, HICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIiecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PAa3BUTUSI BHYTPEHHEH TMO3UIMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aUMHOI'0 YBa)KE€HHs, OEpPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUsA YyuyeOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOILIECCE pean3aliid OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOU JIEITEIIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTh IPakKAAHCKOM MO3UIIUU 00YYaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4€OHBIX U TMO3HABATENbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOJIEH C pa3HBIMU YOCXKIECHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIIGHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZIEPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHHS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH IE€pe.
Ponunou, ropmoctu 3a cBOMl Kpau, cBOXO PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOIBL,
NOCTHKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTHMH, TOHHUMAaHUS 3HAYCHHUA OWUOJOTMM B TO3HAHUMU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIH0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoJ0B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIP@KEHHUIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMIJICHUE
MIPOSIBIISITh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(310poBO€  mMHUTaHWE, COOJIOJEHUWE TUTMEHUYECKUX TpaBWI U HOPM,
cOaJTaHCUPOBAHHBI PEXUM 3aHATAA M OTAbIXa, peryispHas ¢u3ndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 37I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacCHOr0 MOBEJACHUS B CUTYAIUSAX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOM JIESATEIBLHOCTH TEXHOJOTHYECKOW M COIMAIbHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHSTh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccun ©  peaan30BBIBATH
cOOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0OOpa3oBaHWIO M CaMOOOpPa30BaHHMIO Ha
MPOTSHXKEHU U BCEU )KU3HU,

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYIbTYphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPHOOpPETaeMble TPH HW3YYCHUU OUOIOTHH
3HAHUS M YMEHUS TMpU pELIEHUH NPOoOJEM, CBS3aHHBIX C palUOHATbHBIM
OPUPOJONOJIB30BAHUEM  (COONIOJIEHHE  MpaBWJ  TOBEACHUS B  NIPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHA B HKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocHucTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUM, NPUHOCAIIMX Bped  OKPYKaroIIEH
MPUPOJIHON cpejle, YMEHHE MPOTrHO3UPOBATh HEOIAronpUATHBIE SKOJIOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYUe Pa3BUTOrO FKOJIOTMUYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEeATebHOCTH HKOJIOTUYECKOH HaIpaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM
MPaKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKOU JEATETLHOCTH DKOJIOTUYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEILCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBHS MEXKY JIIOJAbMU U MTO3HAHUS MUDA;

noHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA W
oO1iecTBa, B TMO3HAHWM TPHUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MpoleM
COXpaHEHHMs TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINMU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  pellaTh  pecypcHble  MpOoOJeMbl  Pa3BUTHS
YeJIOBEYECTBA, MIOMCKA MyTel BBIXOJIa U3 III00ATBHBIX DKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJTHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIIEHUSI  OOIIEH KyJNbTYphbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMIMXCs, (HOPMHUPYEMO
IpU U3y4YeHUU OMOJIOTUH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHUS JJIs aHalW3a U
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHHH,
yMEHHE JeiaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAy4YHBIX (DAKTOB
UMEIOIINXCS JaHHBIX C LENbI0 MOJIYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJIOTHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAaY4YHOH JESTEIbHOCTH, TOTOBHOCTb OCYILECTBISATH
MPOEKTHYIO U UCCJIEI0BATEIBCKYIO AESTEIbHOCTh HHAUBUAYAIBHO U B TPYIIE;

FOTOBHOCTh U CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHMIO HOBBIX 3HAHUI MO OHOJIOTUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIFOYAIOT: 3HA4YUMBble 71 (OPMUPOBAHUS MHPOBO33PEHUS O0O0YyUYaIOIIUXCS
MEXTUCIUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIeHAyYHbIE MOHATHSI, OTPAXKAIOIIHE
[IEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B IMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrus, SBICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIH (paKT, MPUHLUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,

UcclieloBaHue,  HaOJoJleHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmHpoBaHue (G yHKIIMOHATBHOM
IPaMOTHOCTH M  COIMAJIbHOM KOMIMETEHIMH OOydYaroumxcsi; CrnocoOHOCTh
oOyyarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  yHHBEpCalbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuoOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpazoBanus y oOy4aromierocss OyayT chOpMUPOBaHBI IO3HABATEIbHbBIE
yYHUBEpCaJbHbIEC YUCOHBIC ICHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUEOHBIC
NENUCTBHS, PETYISTUBHBICE YHHUBEpCaJIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAsI
JeSITEIbHOCTbD.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs JIOJKHBI OTPaXkKaTh:

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeHUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCMOJIb30BAaTh IIPU OCBOCHUM 3HAHUW MPUEMBI JIOTHYECKOTO MBIIJICHUS
(aHa)IM3a, CMHTE3a, CpaBHEHHUS, KJlacCH(pUKAIUH, 0000IIEeHMS ), PaCKPhIBATh CMBICI
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH TTOHSATHUSIMH);

ONPENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKABOW MIPUPOJIBI,

CTPOUTH JIOTMYECKHE pacCyXAeHus (MHAYKTUBHBIC, IEIyKTHBHBIC, IO
aQHaJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B paccMaTpHUBAEMBbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

NPUMEHSITh CXEMHO-MO/ICIbHEIC cpencTBa JUTSE MPEICTABICHUS
CYILIECTBEHHBIX CBSI3€Ml U OTHOIIEHHN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaXx, a



TaKK€  MPOTUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIINXCS
MaTepuaIbHbIX U HEMaTEepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
1eJISIM, OIEHUBATh PUCKU MOCIECTBUM A€ TEIbHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCJIOBUAX  PpeaJbHOrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIAJICTh HaBbIKAMH Y4€OHO-UCCIIEIOBATEILCKON M TPOCKTHOM JIESITEIILHOCTH,
HaBBIKAMHU  paspenieHuss MOpo0jeM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJBI JEATCIIBHOCTH 110 TIOJYYCHHIO HOBOTO
3HaHUS, €Tr0 MHTEpPIpeTalny, MPeoOpa3oBaHUI0 W TNPUMEHEHUIO B YYCOHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3/IaHUN YYE€OHBIX U COIIMAIBHBIX MPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJACTBEHHBIE CBSI3M M aKTyalU3MpOBaTh 3a/ady,
BBIIBUTATh THUIMOTE3y €€ pelIeHUs, HaXOAUTb apryMEHTBI ISl JOKa3aTelbCTBa
CBOMX YTBEP)KIICHHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAE pEIICHHUS 3aJaddl  pPe3yJbTaThl,
KPUTHUYECKHU OLIEHUBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B IPOPECCUOHATIBHYIO CPEy;

YMETh TMEPEHOCUTh 3HAHUS B MO3HABATENIbHYI0 U MPAKTUYECKYIO O00JacTu
KU3ZHEACSATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTe;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 3a]1a4u, JOMYCKAIOIIHE AIbTEPHATUBHBIC PELICHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOpMAIUU (TEKCTE Y4eOHOTO
MocooOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBAapsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHeTe), aHaIU3UpOBATH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHHS, KPUTUICCKU OIICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpOBaTh 3aMpOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON JIsl BBITIOJIHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATbHYIO  (GOpPMY  MPEICTABICHUS
Ounonornyeckoit mHbopMaryu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouosiorndyeckor mHGOpPMALME: TPUMEHATh XUMHUYECKHEe, (HU3NYECKHE W
MaTeMaTHYeCKHUe 3HAKHM M CHUMBOJIBI, (OpMYyJibl, aO0peBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh U NIPEeoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJaJeTh ~ HABbIKAMHU  pACIO3HABaHUS M 3allUTBl  WHGOpMAINH,
UH(GOPMAIIMOHHON 6€301aCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMou Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCHUTEIHHO BBIMOJTHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIUN JAPYTHX yYACTHUKOB
JaJiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOadbHBIE CpencTBa OOIIEHWs, MMOHWMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyAIlHUi,
YMETh CMSTYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS JIPYTUX JIOACH, MPOSIBISITh YBAXKUTEIHHOE OTHOIICHHE K COOECEe THUKY
U B KOppeKTHOU (hopme GOpMyITHpOBaTH CBOU BO3PAKCHHS;

pa3BEPHYTO W JIOTUYHO M3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW W WHAWBUIYATHHOU
paboThI MpU peleHu OHOTOrHYeCKOM MpoOaeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS TP PEUICHUN yI4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 UJ€Ha KOJIJIEKTUBA;



NPUHUMATh LEJIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTMIKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacupenensaTh poid C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYaIUsX, TPOSIBISITh TBOPUECTBO U BOOOPAKEHHUE, OBITH UHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHUA JUIS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYyAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M IMOCTYINKAX MO OTHOIICHUWIO K KUBOW MPUPOJIE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIIITh ITO3HABATEIBHYIO JIE€STEIBbHOCTD, BBIABIIITH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pPE3yJIbTaTOB U
OCHOBAHUM, UCIOJIb30BATh MPUEMBI pedIeKCUM JJIsl OLIEHKU CHUTYyalluu, BbIOOpa
BEPHOTO PEIICHUS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OpPUHUMATh ce0sl, MTOHMMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TO3ULUHU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl OCBOEHHUS COJEpXKAHUS Y4eOHOTO MpeaMeTra
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOecreyeHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornn. OHHM  BKIIIOYAIOT:
crienududeckue st OMOJIOTHN HAyYHBIC 3HAHMS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMM U MPEOOPa30BAHUIO 3HAHUHN, BUIBI JEATCIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUN M MX MMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyauusx. lIpenMeTHbie pe3yibTaThl NMPEACTABIEHBI IO
roJiaMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHWUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHIeHUH TPoOJIeM  palMOHAIHHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE
OHoJIOrHny;

BIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKIIFOYACT:
OCHOBOIOJIAralIine ONOJIOTMYECKUEe TEPMUHBI U TMOHATUS (KU3Hb, KJIETKAa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJslUs, CaMOBOCIPOU3BEIICHHUE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTH, POCT W PAa3BHUTHE), OUOJOTHYECKUE TEOPUH
(knetounas Teopust T. llIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacneacTtBeHHoctn T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3uss ¥ TMPOWCXOXKICHHUS  KYyJIbTYpHBIX  pPAcCTEHHI),  3aKOHBI
(emnHOOOpa3us MOTOMKOB TIEPBOTO TOKOJICHUS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanuss [. MeHgens, TOMOJOTMYECKHX PSJIOB B
HACJIEICTBEHHOMN M3MEHYMBOCTH H. . Basusosa), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHNE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX UCCICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0/IeHNE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHU, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUS OPTaHOB M CUCTEM
OpraHOB pAacCTEHUMN, >KUBOTHBIX, YEJIOBEKa, IMPOLIECCOB KUZHEIEATEIbHOCTH,
NPOTEKAIOUINX B OpraHU3MaxX PacTeHHH, )KMBOTHBIX U UYEIOBEKa, OMOIOTHUECKUX
npoueccoB: oOMeHa BellecTB (MeTadoIn3M), MPEeBpalICHUs] YHEPTUHU, OpOKEHHUS,
aBTOTPO(HOTO U reTepoTpOPHOro TUIMOB MUTAHUA, (POTOCMHTE3A U XEMOCHUHTE3A,
MHUTO3a, Mel03a, raMeToreHesa, MOpUoOreHes3a, NOCTIMOPUOHAILHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUSL  opraHu3Ma  (OHTOIreHe3a),
B3aMMOJICHCTBUS T€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATH B3aWMOCBSI3M MEXIy OpPraHOMAAMH KJIETKH U HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W HMX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpTraHOB y PAaCTCHHH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHUSIMH, MEXKIY CHCTEMaMH OPraHOB W WX (QYHKIHSIMH, MEXKIY dSTaramu
oOMeHa BelIeCTB, ATarlaMu KJIETOYHOTO IIMKJIAa U KU3HEHHBIX IIUKIOB OPTraHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
dbakTOpaMu cpenibl OOUTAHUS;

YMEHHE BBIABIATH OTIIMUUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY [IJISl I0KA3aTENIbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYECKUE 3a/1aUH, BBISIBISTh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEXY UCCIIEIYEMBIMH OMOJOTUYECKUMH MPOIIECCAMU U SIBICHUSIMU, J€NaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHH TOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH JIa0OpaTOpHBbIE M MPAaKTUYECKHE padoOThl, COONIONAThH
IpaBWIIa MpHU padoTe ¢ yI4eOHBIM U 1a00pPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, TPOBEPSITh UX HKCIECPUMEHTAIHLHBIMU
cpeacTBamMu, (GOpMyIUpysS Lelb HCCIEAOBAaHUS, aHAIM3UPOBATh IOJYyUYEHHBIE
PE3YNbTATHI U CNIaTh BHIBOJBL;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMoorud,
HKOJIOTUU W MEJUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  IMOJYYCHHBIE  pe3yabTaThl Ha  YYCHHUYECKUX

KOH(EPEHITUSX;
YMEHUE OIIEHHWBATh AITHUYECKHE ACHEKThl COBPEMEHHBIX HCCJIEAOBaHUN B
obmactu  OMOJOTMM W MEAUUUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAIMPABICHHOE W3MEHEHHE T'€HOMa W CO3[laHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO3MCTBA, MUIEBOM MPOMBIILICHHOCTU, YTIYOJSITh MO3HABATEIbHBIM
UHTEpEeC, HAIIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIECH Mpodeccuu u
OpOJOJKEHHE OMOJOrMYecKOoro o0pa3oBaHUs B  OpPraHU3aLUSIX CPEIHETro
podeCcCUOHATBFHOIO U BBICIIETO 00pa30BaHUS.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmeta «buomorus» B 11
K1acce JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIM OUOJOTUU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBl MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIIEHUU HKOJOTUUECKUX
npo0JieM 4YeloBEeYeCTBa, a TakKe B PEIIEHHH BOMPOCOB PalMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHHUH IIEHHOCTHOT'O OTHOIIEHUS K TIPUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTHY;

yMEHUE BJIAJETh CHUCTEMOW OHWOJIOTMYECKMX 3HAHUH, KOTOpas BKIIOYAET
OTpeJIeIeHHs] M TOHHMMAaHHWE CYIIHOCTH OCHOBOIOJIATaIONIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOCHCTeMa, Ouocdepa), OHMOIOrHUECKHE TEOPHUH
(oBomtoumonHast Teopus Y. JlapBuHa, cHHTETHYECKasi TEOPHUs SBOJIIOIUHU), YUCHUS
(A. H. CeBep1ioBa — 0 myTsX W HalpaBjieHusX 3Boitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus Jk. Xapau u B. Baitabepra,
3apoabiieBoro cxoxacrsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unGepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEOBAHUSAX KUBBIX 00BEKTOB M IKOCUCTEM
(omucanue, M3MepeHue, HabIo/IeHne, IKCIEPUMEHT), CIIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
HKOCUCTEM U Omochepsl, CTAOMIM3HPYIONMIET0, ABIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JBIKYIINX CHJI ABOJIFOIIMN HAa TEHO(DOH MOMYIISIINH,
IPHUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpejie OOWTaHUs, YepeOBaHMS HAIPABICHHM
ABOJIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHUE YCTAaHABIWBATH B3aUMOCBS3M MEXKIY MPOIECCAMU HBOJIIOIUH,
JOBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMM Pa3IMYHBIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpele OOMTaHHs, aOMOTHYECKMX M OHOTHYECKHUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBSI3€  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl JOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUs, CIMHCTBA
YEJIOBEYECKUX pac, HEOOXOIUMOCTH COXpPAaHCHHUS MHOTO00pasws BHJIOB U
DKOCUCTEM KaK YCJIOBHS COCYIICCTBOBAHUS MMPUPOILI U YEITOBEUECTBA;

YMEHHE peliaTh OMOJIOTHIECKUE 3aa9d, BBISABIATh IPUYUHHO-CIICICTBCHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMH | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHMH ITOJTYYCHHBIX PE3YJIhbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIE M TPAKTUYECKHUE pPalbOTHI, COOIIOAATH
npaBuia mpu padbore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYAOBaAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpenctBamu, GOPMYIHPYS IEdb HCCICAOBAHUS, aHAJIU3UPOBATh IOJYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOIBL;

yMEHHE YYacTBOBAaTh B Yy4e€OHO-UCCIEA0BATEIbCKON paboTe 1o OHoJioruw,
HKOJIOTUM W MEJMIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYyYEHHbIE  pE3yJdbTaThl  HAa  YYECHUYECKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YeJIOBEYECKUX pac, O MPHUYMHAX, MOCIAEACTBUSAX M CIOCO0aX MpPelOTBpaIlCHHUS
rIo0aabHBIX M3MEHEHHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTETHbHOCTU B 0071aCTH OMOJIOTUH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUH, CEJIBCKOTO XO3SHCTBA, MHUIIEBOMN
POMBIIIJIEHHOCTH, YIAyOJsaTh TMO3HABATEIbHBIM HWHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu W MOPOAOHKCHHE
OMOJOTUYECKOTO 00pa30oBaHUsl B OPraHU3AIUSAX CPEIHETO MPOQPECCHOHATBHOTO H
BBICITIETO 00pa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m NpOrpaMMEI Beero Ko;npoubnme HpﬁaKanecm/le 06PA30BATEIbHBIC
padoTsI padoThI pecypesI
bubmmoreka [{OK
1 buostorus kak Hayka 1 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 JKuBbIe CHCTEMBI 1 X U3yUEHHUE 2 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
3 Buomnorus kieTku 2 0.5 https://m.edso0.ru/7f41¢c292
bu6mmoreka [IOK
4 XuUMHUYeCcKash OpraHu3amus KJICTKA 10 0 1 https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
5 Crpoenune v GyHKIMH KIETKH 8 0 2 https://m.edsoo.ru/7f41c292
06 bubnuoreka [JOK
5 MEH BEIICCTB M IIPEBPAIICHIE SHEPTUHU B 9 0 1 https://m.edso0.ru/Tf41c292
KIIETKE
q bubmuoreka [JOK
7 ACHCACTBCHHAA MHGopMALKA 1 9 0 0.5 https://m.edso0.ru/7f41c292
peanuzanus e€ B KJIEeTKe
bubmuoreka [JOK
8 JKM3HEHHBIN [UKIT KJIETKH 6 0 1 https://m.edso0.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK

9 Crpoenue u GyHKIMM OPTraHU3MOB 17 15 https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
10 Pa3mHOKeHNe 1 pa3BUTHE OPraHU3MOB 8 1.5 https://m.edso0.ru/7f41c292
I bubmmoreka [{OK
11 CHETHKa — HayKa O HACJIEJCTBEHHOCTH U 5 05 https://m.edsoo.ru/7f41c292
HW3MEHYMBOCTH OPTaHU3MOB
bu6moreka [IOK
12 3aKOHOMEPHOCTH HACIICJCTBEHHOCTH 10 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
14 I'eHeTHKa YeIOBEKA 3 0.5 https://m.edso0.ru/7f41¢c292
bu6mmoreka [JOK
15 Cenekuus OpraHu3MoB 4 1 https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
16 BHOTEXHONOTHS M CHHTETHYECKAS OUOJIOTUS 4 https://m.edso0.ru/7f41c292
17 PesepBHOE BpeMms 1
OBIIEE KOJIMYECTBO YACOB I1O 102 13

I[TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ pasi Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchbl
3aposkAeHUE U PA3BUTHE IBOJIIOITHOHHBIX bubmmorexa LHOK
1 POTA Up B 4 https://m.edsoo.ru/7f41cc74
MpeACTaBICHUN B OMOJIOTHH
bu6moreka [IOK
2 MHUKPOIBOIIONHS U €€ Pe3yIIbTaTh 14 2 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 Makpo3BOJIOIHS U €€ Pe3yIIbTaThl 6 https://m.edsoo.ru/7f41cc74
[IpoucxoxaeHue u pa3BUTUE KU3HU Ha Bubmiorexa LIOK
4 P 8 P 15 15 https://m.edsoo.ru/7f41cc74
3emie
bu6mmoreka [JOK
5 [TpoucxosxaeHne YenoBeKa — aHTPOIIOTEHE3 10 1 https://m.edsoo.ru/7f41cc74
OKOJI0THsl — HayKa O B3aUMOOTHOILLIEHUAX bubnuoreka [IOK
6 OpraHM3MOB U HaJJOPTraHU3MEHHBIX CUCTEM 3 0.5 https://m.edsoo.ru/7f41cc74
C OKpY’Karollen cpenou
bu6mmoreka [JOK
7 OpraHusmsl 1 cpesia OOUTaHus 9 1.5 https://m.edsoo.ru/7f41cc74
8 DKOJIOTHS BUJIOB U HOIYJISILINI 9 0.5 bu6mmoreka [JOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

DKOJIOTHS COOOIIECTB. DKOIOTHUECKIE bubmorexa HOK
9 8 - ' . 12 0.5 https://m.edsoo.ru/7f41cc74
CUCTCMBbI
bubmmoreka [{OK
10 buocdepa — riodanpHas sKocucTeMa 6 https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
11 YenoBek 1 OKpyKaroImas cpeja 6 https://m.edsoo.ru/7f41cc74
12 PesepBHOE Bpems 8
OBIIEE KOJJMYECTBO YACOB I1O 102 75

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoiasbnbie | IlpakTuyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
bubmmoreka [{OK
brosnorus kak KOMIUICKCHas HayKa v
! KaK 9acTh COBPEMEHHOTO 00IIecTBa L 01.09.2023 tps://m.eds00.1/863¢6122
https://m.edso0.ru/863e632a
2 JKuBbIe cHCTEMBI U HX CBONCTBA 1 MitRsi/fm.edso0. /Lo 3etshe
07.09.2023
3 YpoBHEBaAs OpraHu3aIus ) KUBbIX 1 https://m.edsoo.ru/863e6564
CUCTEM 07.09.2023
4 HcTtopus OTKpBITHS U U3YYEHUS 1
knetku. Knerounas reopus 08.09.2023
Meto1bl MOJIEKYJISIPHOU 1
KJIETOYHOU OMOJIOTHH.
[IpakTrueckas padota «3yueHue
5 METOJIOB KJIETOYHON OMOJIOTHH 1 0.5 14.09.2023
(xpomatorpadus, anexTpodopes,
muddepennuaabHOe
uentpudyruposanue, [1L[P)»
6 XUMHYECKUH COCTAB KIETKH 1 14.09.2023
7 MunepanbHbIe BEIECTBA KIETKH, UX 1
Ouonornyeckas poib 15.09.2023
8 Opranudeckuie BelecTBa KICTKU — 1 0.5
oenku. JlaboparopHas pabota 21.09.2023



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

«O06HapyxeHne OEIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUN»

CoiicTBa, K1accupuKays u
¢byHKIIH OSIKOB

21.09.2023

10

Opranuyeckue BEIIeCTBa KJIETKU —
YIJI€BObI

22.09.2023

11

OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —
JIMITU ABI

28.09.2023

12

Hyxkneunosbie kucnotsl. [JHK u
PHK. JIabopaTtopHnas pabora
«MccnenqoBanne HyKIE€MHOBBIX
KHCIIOT, BBIICTICHHBIX U3 KJICTOK
Pa3IUYHBIX OPraHU3MOBY

0.5

28.09.2023

13

Crpoenue u pyakiuu ATO. Jlpyrue
nykieosuarpudocdars (HTD)

29.09.2023

14

CexBenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MPOTECOMHKH

05.10.2023

15

Mertozpl CTPYKTYpHOU OHOJIOTHH

05.10.2023

16

Tune! kiterok. [Ipokapuotnyeckas
KJIETKa

06.10.2023

17

CrpoeHne 3ykapruoTHYECKOU
kietku. [Ipakruueckas pabora
«M3ydyeHne CBOMCTB KIETOYHOU
MeMOpaHbI»

0.5

12.10.2023

18

[ToBepXHOCTHBIN anmapar KJIETKU

12.10.2023




19

OnnomeMOpaHHBIE OPTaHOUIBI
kietku. [Ipakrnyeckas pabora
«3yueHne IBYKEHHS [UTOTLIIA3 MBI
B PACTHUTEINILHBIX KJIETKaX»

0.5

13.10.2023

20

[TomyaBTOHOMHBIE OpraHOWIbI
KJIETKH: MUTOXOHJIPUH, TUTACTH/IBL.
JlabopaTtopHnast pabota
«HccnenoBanue miasmMonansa u
JIeTJIa3MOJIN3a B PACTUTEIbHBIX
KIIETKax»

0.5

19.10.2023

21

HemeMmOpanHbie opraHou bl KJIETKU

19.10.2023

22

Crpoenue u GyHKIUH sapa

20.10.2023

23

CpaBHuTeNbHAS XapaKTepUCTHUKA
KJIETOK 3yKapuoT. JlabopaTopHas
pabota «3yueHue cTpoeHus

KJIETOK Pa3JInYHBIX OPraHU3MOBY

0.5

26.10.2023

24

ACCUMWIISIIIAS U AUCCUMIIISIAS —
JIB€ CTOPOHBI MeTaboym3Ma. Tumbl
oOmena BerecTB. JlaboparopHas
paboTta «M3ydyeHue KaTaIuTHIeCKOn
aKTUBHOCTH (pepMeHTOB (Ha
IIpUMepe aMUIIa3bl UM KaTaasbl)»

26.10.2023

25

DepMeHTaTUBHBIN XapakTep
peakuuii KJIeTOYHOro MeTadoIu3Ma.
JlaGopatopHas pabota «3yuenue
(epMEHTaTUBHOTO pacIeIICHUs
MEPOKCHU/Ia BOJIOPO/A B

0.5

27.10.2023




PACTUTCIIBHBIX U ) KUBOTHBIX
KIJIIETKax»

Bbenku-akTuBaTopsl u OENKH-

2
0 WHTHOUTOPEI 09.11.2023
27 ABTOTpOGHBIN TUII OOMEHA BELLIECTB 09.11.2023
28 ®doTOCHHTE3 10.11.2023
XemocuHTe3. JlaboparopHas padoTa
29 «CpaBHEHHE MTPOIIECCOB 0.5 16.11.2023
(oTOCHHTE3a 1 XeMOCHHTE3a)
AHa’pOOHBIC OpraHU3MbL. Bus
30 Oopoxenus. JlabopaTopHas padora
«CpaBHEHHE TIPOIIECCOB OPOKECHHS 16.11.2023
U JBIXaHUSDY
31 AspoOHBIE OpraHu3Mbl. DTaIlbl
SHEPTeTUYECKOro oOMeHa 17.11.2023
DHeprus MeMOpPaHHOTO rpaiueHTa
32 HpOTOHOB.“CI/IHTeS: AT®: pabora 93.11.2023
npoToHHON AT®-cuHTa3bI
33 Peakiuyn MaTpuyHOro CHHTE3a 93.11.2023
34 Tpanckpunuus — MaTpUYHBII
cunte3 PHK 24.11.2023
35 Tpancisus u e€ sranbl 30.11.2023
36 KomupoBanue amunokucnot. Pob
pubocom B OnocuHTe3€e Oenka 30.11.2023




Opranuzainys reHoma y IpoKapuoT

37 U DYKapuoT 01.12.2023
38 MonexynspHble MEXaHU3MBbI
9KCIIPECCHUU T'€HOB Y YKapHUOT 07.12.2023
Bupycbl — BHEKIETOUHBIC (DOPMBI
39 YKU3HU U O0JINTaTHBIE TIapa3HTHhI. 05
[IpakTnueckas pabora «Co3nanue 07.12.2023
MOJICITH BUPYCa»
40 BupycHbie 3a0071eBaHUS YeI0BEKa,
KUBOTHBIX, PACTEHUI 08.12.2023
41 HanortexHosioruu B 6uonoruu u
MEIUIIHE 14.12.2023
42 Kv3HEeHHBI UK KIETKU 14.12.2023
43 Martpuunsiii cuate3 JJTHK 15.12.2023
Xpomocowmsl. JlabopaTopHas pabora
44 «/3ydeHre XpoMOCOM Ha TOTOBBIX 0.5 91.12.2023
MUKpOTpernapaTax»
45 JleneHue KICTKH — MHTO3 91.12.2023
Tunst knetok. Kapuokunes u
uuTokuHes. JlabopaTopHas padorta
46 «HaOmronenne MuTo3a B KJIeTKax 0.5
KOHqHKaﬂKopemKa nyka (Ha TOTOBBIX 22.12.2023
MUKpOTpernaparax)»
47 Perymsimus ;kM3HEHHOTO LKA
KJIETOK 28.12.2023




48

OpranusMm Kak eIMHO€ LIEI0e

28.12.2023
Txanu pacrenuii. Jlaboparoprast
49 pabota «UI/I3yquI/Ie TKaHEeH 0.5 99.12.2023
pacTeHHiID»
TkaHU )KUBOTHBIX M YEIIOBEKA.
50 JIa6opvaTopHa51 pabota «/3ydenue 0.5 11.01.2024
TKaHEH KUBOTHBIX)»
Opranbl. CuCTEMBI OPTraHoB.
51 JlabopaTtopHnas pabota «3ydyeHue 0.5 11.01.2024
OPraHOB I[BETKOBOTO PACTECHUS
52 Ormopa Tena opraHu3MoB 12.01.2024
53 JIBM>KEeHME OpTraHu3MOB 18.01.2024
54 [Iuranue opraHu3MoB 18.01.2024
[MuTanue MO3BOHOYHBIX )KHBOTHBIX.
55 [TumeBapurtensHas cucreMa 19.01.2024
YeoBeKa
56 JIpIxaHue OpraHu3MoB 95 01.2024
57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX
U YeloBeKa 25.01.2024
58 TpancmopT BeliecTB y OpraHu3MoB
26.01.2024
59 KposenocHas cucrema
MMO3BOHOYHBIX )KUBOTHBIX U 01.02.2024




YCJI0BCKa

60 Brigenenue y opraHusmMoB 01.02.2024
61 3amura y opraHu3MoB 02.02.2024
62 NMMyHHas cuctema yenoBeka 08.02.2024
63 PazpaxkxuMocCTh ¥ peryisust y
OpraHU3MOB 08.02.2024
I'ymopanbHas perymauus u
64 SHJIOKPUHHAS CUCTEMa KUBOTHBIX U 09.02.2024
9eoBeKa
65 dopMbI pa3MHOKEHUST OPTaHU3MOB 15.02.2024
66 [TonoBoe pa3MHOKEHHE 15.02.2024
o Metios 16.02.2024
I'amerorenes. O0pa3oBaHue U
pa3BUTHE TMOJIOBBIX KIIETOK.
68 JlaboparopHas pabota «/3yuenue 0.5 99 02.2024
CTPOCHHUS TI0JIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
69 NnnuBuayanbHOoe pa3BUTHE
OpraHM3MOB — OHTOT'€HE3 22.02.2024
70 3akimaaka OpraHoB U TKaHEH U3
3apO/IBIILIEBBIX JINCTKOB 29.02.2024
71 Poct 1 pazBuTne )XKUBOTHBIX. 0.5




JlaboparopHas paboTa «BbIsBiICHHE
MPHU3HAKOB CXOJICTBA 3aPO/IbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

29.02.2024

72

PasMHOkeHue u pa3Butue
pactenumii. JlaboparopHas padota
«CTpoeHHe OPraHOB PAa3MHOKEHUS
BBICIIMX PACTEHUN»

0.5

01.03.2024

73

I/ICTOpI/Iﬂ CTAaHOBJICHUA U Pa3BUTHUA
TCHCTUKH KaK HAyYKH

07.03.2024

74

OCHOBHBIE TIOHATHUS Y CHMBOJIEI
renetuku. Jlaboparopnas pabora
«/po3oduna kak 0OBEKT
TCHETUYECKUX UCCIICTOBAHMIT

0.5

07.03.2024

75

3aKOHOMEPHOCTH HACJIeI0BaHUS
MpU3HAKOB. MOHOTHOpHTHOE
ckpemuBanue. [Ipakruueckas
pabota "M3ydyeHue pe3yabTaToB
MOHOTHOPUHOTO CKPEIIUBAHUS Y
po30¢uIs"

0.5

14.03.2024

76

HI/ITOHOFI/I‘IGCKI/IC OCHOBBEI
MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA

14.03.2024

77

AHanH3pr10mee CKpCIIUBAHUC.
Henonnoe AOMUHHUPOBAHUC

15.03.2024

78

JIurubpuiHoe CKpeluBaHue.
[IpakTtuyeckas padora «M3yueHue
pe3yAbTaTOB AUTUOPUIHOTO
CKPELIMBaHUA Y APO30(PUIIB»

0.5

21.03.2024

79

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI




JTUTUOPUIHOTO CKPEIIUBAHUS 21.03.2024
80 CuenyieHHOE HaclieIoBaHUE

MIPU3HAKOB 22.03.2024
81 XpOMOCOMHAsI TEOPUS

HACJICICTBEHHOCTH 04.04.2024
82 I'enernka mona 04.04.2024
83 I'eHOTHI KakK IIEJTIOCTHAS CUCTEMA

05.04.2024

84 ['eneTn4eckuii KOHTPOJIb Pa3BUTHUS

pacTeHui, )KUBOTHBIX U YEJIOBEKA 11.04.2024
85 MN3MeHYnBOCTb MpU3HAKOB. Bribl

U3MEHYUBOCTH 11.04.2024
86 MoaundukanuoHHass K3MEHUYUBOCTh 12.04.2024

Bapuanuonsslii psia u

BapUalMOHHAS KPHUBasl.

JlaGopaTtopHnas pabota
87 «Uccnenosanue 3af<0HOMepHOCTeI/I 0.5 18.04.2024

MOIU(DUKAITMOHHOW U3MEHYUBOCTH.

[TocTpoenre BapHallMOHHOTO Psaa U

BapHallMOHHON KPUBON»
88 I'eHOTHIIMYECKAst N3MEHYUBOCTbD.

KomOuHaTHBHAsI N3MEHYUBOCTD 18.04.2024

MyrainuoHHast '3MEHYUBOCTb.
89 IIpakTuyeckas padora «MyTtanuu y 05

Ipo30¢uIIb! (Ha TOTOBBIX 19.04.2024

MUKpOIIpenaparax)»




90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npoiiecca. JNUTeHETHKA U
SIIUT'CHOMUKA

25.04.2024

91

I'eneruka yenoseka. [Ipaktuueckas
pabota «CocTaBicHHE U aHAIH3
POIOCIOBHOM»

0.5

25.04.2024

92

Meto sl MEAUIIMHCKON T'eHETUKU

26.04.2024

93

3HaueHne MEIUIIMHCKON TeHETUKH B
MPEAOTBPAIICHUN U JICYCHUH
reHETHYECKHUX 3a001€BaHUMI
yeJioBeKa

02.05.2024

94

OCHOBHBIE TIOHSITHUS CEJICKIIHH.
JlaGopaTtopHnas pabora «3y4yeHue
COPTOB KYJIBTYPHBIX PACTCHUH U
MOPO/T IOMAITHUX >KUBOTHBIX)

0.5

02.05.2024

95

MeTompl ceneKIIMOHHON PabOTHI.
JlaGopaTtopHnas pabora «3y4yeHue
METO/IOB CEJIEKIIUH PACTEHUI»

0.5

03.05.2024

96

JlocTrkeHHs CeNeKIUn pacTeHUN U
*KUBOTHBIX. [IpakTHueckas pabora
«[IpuBuBKa pacTeHHI»

16.05.2024

97

CoxpaHeHHe, HU3YUYCHHC U
HCIIOJIb30BAHHUEC IT'CHCTUYCCKUX

pecypcoB

16.05.2024

98

buortexnosorus Kkak Hayka u
OTpacib IPOU3BOJACTBA.
[IpakTtuyeckas padora «M3yuenue

0.5

17.05.2024




00BEKTOB OMOTEXHOJIOT U
99 OcHoBHbIE HanpaBJIEeHUS 1
CHUHTETHYECKON OMOJIOrNU 23.05.2024
1 X
00 POMOCOMHAsI ¥ TeHHAsI HHKCHEPHSI 1 23.05.2024
101 M
0 EeIMIIMHCKAE ONOTEXHOIOTHH 1 24.05.2024
102 " oora. 1
TOTOBasi KOHTPOJIbHAS paboTa 30.05.2024
BIIEE KOJIMYECTBO YA
OBII] OJI CTBO YACOB IIO 102 135

[TPOI'PAMME




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpaktirieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoThI padoThI pecypeE!
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymectBoBaHME, €CTECTBEHHBII 1
Y UCKYCCTBEHHBIN 0TOOp
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsius — sneMeHTapHasi eAMHULIA 1
IBOJTIOIHI
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. BaiitnOepra. JlaGopaTopHas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 D¢ ekt ocHoBarens. dpdexr 1
OYTBIJIOUHOTO TOPIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouogoruueckas
11 EctecTBeHHbII 0TOOp — HaINpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucnoco6IeHHOCTh OPraHU3MOB KaK
Pe3yabTaT MUKPOIBOJIFOIHH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JlabopaTtopHnas pabota «CpaBHEHHE BUOB
0 MOP(OJIOTUIECKOMY KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIIOLIUN

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

O6o06menue mo reme « MUKPOIBOITIONUS U
e€ pe3ynbTaTh»

20

MaKpOSBOJ'IIOL[I/IH. ITaneoHTOIOrMYECKHE
MCTOJbI U3YUCHUS SBOJIFOIUN

21

BI/IOFGOFpa(I)I/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

9M6pI/IOJIOFI/I‘-ICCKI/IC 1 CPAaBHUTCIILHO-
MOp(pOJ'IOl“I/I‘-ICCKI/IC MCTOAbI U3YUCHU
9BOJIIOIINHA




MonekynsipHO-r€HETUUECKUE,

23 OMOXMMHYCCKHE U MAaTEMATHICCKUE
METO/IbI H3yICHHSI IBOJFOIIUU
24 OO61re 3aKOHOMEPHOCTH SBOJIOLIUH
o5 AnantuBHas paguanys. HepaBHOMEpHOCTH
TEMITOB IBOJIIOIUHT
26 O6061menue o reMe «Makpo3BOIIOIUS U
€€ pe3ynbTaThD)
97 HaydyHble rTUTIOTE3BI IPOUCXOKICHUS
JKU3HU Ha 3eMiie
28 JloHaydHBIC MPEICTABICHUS O 3aPOXKICHUH
KU3HH
29 OCHOBHBIE ATaIlbl HEOPrAHUYECKOU
SBOJTIOIIH
30 ['unoTe3sl 3apoKaeHUS KUZHHA
Hctopus 3emiu 1 METObI €€ U3y4EHUS.
31 JlabopaTtopHnas padota «3ydeHue u 05
OTIMCAaHKE UCKOTIAeMbIX OCTATKOB JPEBHUX
OpPraHU3MOB»
39 HavanpHbie sTansl opraHu4eckoi
IBOJTIOIIHI
33 DBOJIIOIMS SYKAPUOT
OCHOBHBI€ ATaIbI BOJIOIUU
34 pacturensHOro Mupa. [Ipaktudeckas 0.5
pabora «M3yueHune ocobeHHOCTEH '
CTPOEHUS paCTEHUI Pa3HBIX OTAEIOB)
35 OCHOBHBIE ATAIbI BOJIOIUU JKUBOTHOTO

MUpa




OBoJronus )KUBOTHBIX. [IpakTnueckas

36 pabora «M3y4uenne ocobeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)

37 PazButue xxu3HM Ha 3emMIie 1o 3pam U
eproIamMm

38 MaccoBbie BEIMUPAHUS — IKOJIOTUYECKUE
KPHU3HCHI TPOIIIIOTO

39 CoBpeMeHHBIN 3KOJOTUYECKUI KPU3HC, €ro
0COOEHHOCTH

40 CoBpeMeHHasl cHcTeMa OPraHHYECKOTO
MPOIILIIOTO

41 OCHOBHBIC CUCTEMATHYCCKUE TPYIIIIBI
OpraHu3MOB

42 O606menue o Teme «IIpoucxoxaeHue u
pa3BUTHE KU3HU Ha 3eMIIe»

43 AHTpPOTIOJIOTHS — HayKa O YEJIOBEKe

44 Pa3BuTue npenacraBieHui o
MIPOUCXOXKICHUH YEJIOBEKa
MecTo yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

45 pabora «3yyenue ocobeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM)

46 JIBMKyIye CUibl aHTPOIIOTeHE3a

47 CooTHolieHne OHOJIOTHYECKUX U
COIMANIBHBIX (PAKTOPOB B AHTPOTIOTEHE3E

48 OcCHOBHBIE CTaIMU AaHTPOTIOTCHE3A

49 [Taneorenerrka 1 najaeoreHOMHUKa




50

OBOIIIOLHS COBpPCMCHHOTI'O 4YCJIOBCKA

51

UYenoseueckue packl. [Ipaktuyeckas
pabota «/3y4eHne IKOJIOTHUECKUX
aJanTaluil 4YeJI0BEKa)

0.5

52

MexaucuuIImHapHbie METO bl
AHTPOTIOJIOTUN

53

0O6061mmenue o treme «IIpoucxoxaeHue
YeJI0BEKa — aHTPOTIOTEHE3)

54

3apoKIeHNe U Pa3BUTHE IKOJIOTUHU

55

Mertonpt skonoruu. JlabopaTtopHas padbora

«3ydeHne MeToI0B IKOJIOTHYECKUX
HUCCIIET0OBAHUID)

0.5

56

3HayYeHUE YKOJIOTHYECKUX 3HAHUN I
yeJoBeKa

57

Dxosiorudeckue HakTopbl

58

Abuotnyeckue (aktopsl. CBET Kak
sKoJIorn4eckuii paktop. JlaboparopHas
pabota «BplIsBIIeHHE TPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHHIO CBETa

0.5

59

Abuotuueckue daktopsl. Temneparypa
KaK 9KOJIOTUYECKHI QakTop.
JlaboparopHas paboTa «BblsBieHue

HpHCHOCO6J’ICHHﬁ OpraHnu3MoOB K BJIMSHUIO

TEMIICPATYpPhD»

0.5

60

AbuoTtnueckue pakropsl. BraxkHocTh Kak

sKosiorndeckuit paxtop. JlaboparopHas
paboTa «AHaTOMUYECKHE 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

0.5




61 Cpenpl 0OuTaHUS OPraHU3MOB 1

62 Buonornyeckue putmMsl 1

63 Xuznennsie GopMbI OpraHU3MOB 1

64 buoTtnueckue akTopsr 1
3HayeHne OMOTHYECKUX B3aUMOIEHCTBUI

65 JUTsl CYIIECTBOBAHHSI OPTAHU3MOB B CpeJie 1
obuTaHus

66 O6006menue mo Teme «OpraHu3mMbl U cpejia 1
oOuTaHUs»

67 DKOJIOTUYECKHE XapaKTEPUCTUKH 1
TOTTYJISITAN
OcHOBHBIE TIOKa3aTeNIN MOMYJISIINN:

68 YUCJICHHOCTb, IJIOTHOCTbh, BO3pACTHAS U 1
MOJIOBasi CTPYKTYpa
OcHOBHBIE TIOKa3aTeNIN MOMYJISIINN:

69 POXKIaEMOCTb, IPUPOCT, TEMI POCTA, 1
CMEPTHOCTb, MUT'PALIUU

70 DKOJOTHYeCcKas CTPYKTYpa MOMYIISILIUH

71 JluHamuKa HOMySIUU U €€ peryasnus

7 KpuBbie pocTa yMCIIEHHOCTH TOMYISALUU. 1
KpuBbie BKUBaHUS
DKosornyeckas HUIIA BUAA.

73 JIaGopatopHas pabota «IIpucnocoOnenus 1 0.5
CeMsIH PacTEeHHH K pacCeIeHUIO»

74 Bupa kak cucrema nomynsuuii 1

75 3aKOHOMEPHOCTH MOBEJICHUS U MUTPALIUI 1

KHUBOTHBIX




76

Coo011ecTBO OpraHu3MOB — OHUOIICHO3

7 DKocucTeMa Kak OTKpbITasi cucTeMa

78 KpyroBopoT BeniecTs u MOTOK SHEPTUU B
HKOCHUCTEME

79 OcHoBHBIE IIOKA3aTENIN IKOCUCTEMBI

80 DKOJIOTUYECKHE TUPAMHUJIBI

81 N3menenus cooOI1ecTB — CyKIIECCUU

82 [TpupoHBIe 5KOCUCTEMBI. DKOCHCTEMBI
03€ep M peK. DKOCUCTEMBI MOPEH 1 OKEaHOB

83 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTEIEM, ITyCTHIHb

84 AHTPOTIOT€HHBIE IKOCUCTEMBI

85 Ypboskocucremsl. [IpakTuueckas pabora 05
«3yuyenue u onucanure ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHUS

86 OCHOBHBIX B3aHMOJICHCTBHI OpraHU3MOB B
IKOCUCTEMAaxX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUM

87 Pa3HBIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYISUOHHOM U
KOCUCTEMHOM YPOBHSIX

88 O0600611eHNEe N0 TeMe «DKOJIOTHs — HayKa O
B3aMMOOTHOIIEHUSIX OPTaHU3MOBY

89 O0600611eHne N0 TeMe «IKOJIOTHs BUJIOB U
TIOITYJIS LA

90 buocdepa — oOmiennanerapHas 060104Ka

3emiau




91 Yuenue B. U. Bepraackoro o 6uochepe 1

92 3aKOHOMEPHOCTH CYIIECTBOBAHMUS 1
ouocdepsr

93 KpyroBopoTs! BewecTs u 1
OMOTEOXUMHYECKUE IUKITBI

94 3oHanpHOCTH OHochepsl. OCHOBHBIE 1
OMOMBI CylIn

95 YcroitunBocTh GHoCheps 1

96 DKOJIOTUYECKHE KPU3UCHI H WX TPHYHHBI

97 BosneiicTBue yenoseka Ha Ouochepy 1
AHTpOTIOT€HHOE BO3/ICHCTBUE HA

98 pacTUTENBHBIN U )KUBOTHBIN Mup. OXpaHa 1
TIPUPO/IBL.

99 OCHOBHBIE TPUHLIUIIBI YCTONYUBOTO 1
Pa3BUTHS YEIIOBEUECTBA U TIPUPOIBI
ParnmonanbHOE IPUPOIOTIOTB30BAHHUE U

100 coXpaHeHHEe OMOJIOTHYECKOTO 1
pasHooOpa3us 3emiin

101 O606mmenue o teme «buocdepa — 1
ry00aIbHAsT SKOCUCTEMa))

102 HrtoroBas koHTpoOJIbHAS padoTa. 1

OBLIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. O6mas 6uonorus, 10 kiacc/ 3axapos B.b., MamonToB C.I"., Conun
H.U., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O61iecTBo ¢ orpaHndeHHON
OTBETCTBEHHOCTHIO «[IPODA»; AkiimonepHoe o01iecTBo «M3naTenbeTBo
«ITpocseuienue»

* buonorus. O6mas 6uomnorus, 11 knace/ 3axapos B.b., MamonToB C.I'., Conun
H.U., 3axaposa E.T.; nox pemxakuueit 3axaposa B.b., O0miecTBo ¢ orpaHM4eHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiinonepHoe o01iecTBo «3maTenbeTBoO

«HpOCBGHICHI/IG»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. buonorus: B 3 1. / JI. Teitnop, H. I'pun, Y. Crayr ; nox pen. P. Comnepa. —
M.:JlabGopartopus 3Hauui, 2022.

2. brnoxun /1. FO. Kak youts 6eccmepTHyt0 KIeTKY // XuMUs U )Ku3Hb. — Ne 3. —
2009.

3. Bep3umun H.M., Kopcynckas B.M. O61mast MmeToauka mpernojaBaHus
ouosoruu. — M.: IIpocBemenue, 1972.

4. MonekynsapHas ouonorus kietku: B 3 T. / b. Ansbeptc u ap. — M.; keBck:
HULI «PerynsipHast u xaoTnueckas TMHaMHUKa», THCTUTYT KOMITBIOTEPHBIX

nccaeqopanni, 2013.



5. OOHapy:XeH KUBOH MpeCcTaBUTENb acrapaapxei // Onementsl. — URL:
https://elementy.ru/novosti_nauki/433521 (nara odpamienus: 23.06.2023).

6. O6pa3uoBa A. buonoru onucany HHTEPAaKTOM KiieToyHoro sipa // N+1. —
URL.: https://nplusl.ru/news/2016/04/04/interactome (maTa oOpareHus:
23.06.2023).

82

7. Obmas metonuka ooydenus ouonoruu B mkosie / T. B. MiBaHnoBa,

E. T. bpoBkuna, I'. C. Kanunosa u 1p.; mox pen. T. B. BanoBoii. — M.: JIpoda,
2010. -

271 c. — (Poccuiickas akagemusi 00pa30oBaHUS — YIUTEIIO).

8. Opranu3oBaTh reéHOM: 3allyTaHHasl UCTOPUSI TUTIOTE3 U IKCIIEPUMEHTOB //
buomonekyna. — URL: https://biomolecula.ru/articles/organizovat-
genomzaputannaia-istoriia-gipotez-i-eksperimentov (mata oOpamicHus:
23.06.2023).

9. ITapmytuna JI. A. EctrecTBo3Hanue. brosiorus: MeTo/. peKOMEHIaluu:
y4ae0. mocodue 1t yupexkaeHui cpea. mpod. oopazoBanus /

JI. A. ITapmrytuna. — M.: Akagemus, 2023. — 208 c.

10. ITonat E. C. u np. HoBble negarorndeckue U nHGOPMAITMOHHBIE
TEXHOJIOTMH B cucteme oOpazoBaHusi. — M.: Akagemus, 2001. — 272 c.

11. TlpenonaBanue Gu3NKU, pa3BUBAOIIEE YUSHUKA: TTOCOOHUE JJIsl YIUTETIeH U
METOJUCTOB: B 7 KH. / cocT. u nmof ped. 3. M. bpasepman. — M.: AIIK u 1100,

2008. —



Ku.4.-4. 1.-C. 14.
12. TepemoB A. B. buonorus. buonornyeckue cucteMsl 1 nmpoueccel. 10 kmacce:

nocoOue AJig CaMOCTOSTENbHON paboThl 00ydaronuxcs (yrayOJeHHbI YPOBEHb)

/

A. B. Tepemos, P. A. IletpocoBa. — M.: Muemo3suna, 2015. — 343 c.

13. TepemoB A.B. buonorus. buonornueckue cucremsl u npoueccel. 10-11
KJacchl (yriyOJaeHHbIA YPOBEHB): METO. TOCOOUE I yIuTes /

A. B. Tepemos, P. A. IletpocoBa. — M.: Muemo3uHa, 2015. — 168 c.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1.http://www.e-osnova.ru/- Xypuan «buonorus. Bee ans yuutens!»

2. http://digital.1september.ru — O6mepoccuiickuii mpoekT «IlIkona mrdposoro

BCKa».

3. http://school-collection.edu.ru - Komexnus nmudpoBeIx 00pa3oBaTeIbHBIX

peCypcoB.

4. http://wwwe.electroniclibrary21.ru - Dnexrponnas 6udauoreka 21 Beka.

5. http://www.ege.edu.ru - Opunmanbaeiii nHGOpMaHOHHBIA TopTast EID.



6. http://www.zavuch.ru - Caiit ais yuutenen.

7. http://ecosystema.ru - Dxosoruueckuii HEHTP «IKOCUCTEMA.

8. http://letopisi.org - Jleromucu.

9. http://nsportal.ru - CounanbHas ceTb pAOOTHUKOB 00pa30BaHHSI.

10.http://proshkolu.ru— becrutaTHblii MIKOJBHBIH TOPTAI.

11.http://infourok.ru - BecrmaTHbIl KOHCTPYKTOP CANTOB IS YUUTEIS.

12.http://multiurok.ru - BecraTHbIi KOHCTPYKTOP CAWTOB IJIS YUUTEIIS.

13.http://bio.1september.ru - «f uay Ha ypok Ouosoruu. 1 ceHTIOps».

14.http://dnevnik.ru - JIlHeBHHK.]DY.

15.http://www.krugosvet.ru - Sumukionenus Kpyrocser.



16.http://www.uchportal.ru/ - Yaurtenbckuit moprai.

17.http://priroda.ru - [Ipupoaa Poccuu, HallMOHAIBHBINA TOPTAJL.

18.http://zooclub.ru - 300k1y6. MerasHIMKIONESANS O )KUBOTHBIX.

19.http://www.darwinmuseum.ru/ - T'ocynapcTBeHHbI# [lapBUHOBCKHIA MY3€H.

20.http://www.zin.ru/ - 3oomoruuexuii KHCTUTYT Poccuiickol akajeMuu HayK.

21.http://lwww.livt.net/ - DnekTpoHHas WILTIOCTPUPOBAHHAS SHIIUKIIOIEIHS

«OKuBbIE CylIECTBAY.

22.http://lwww.zin.ru/BioDiv/index.html - Uudopmanumonnas cucrema

«buopasznoobpaszue Poccumy.

23.http://zmmu.msu.ru - 3oonoruueckuii my3eit MI'Y um. M.B.JIomoHOCOBA.

24.http://sci.aha.ru/biodiv/anim.htm - Sunuknonenus dnopa u payHa.

25.http://biodat.ru/ - NadopManimoHHBIN cCaiiT 0 )KUBOM MPUPOJIE.



26.http://www.unnat.ru/ - Illkomna OHHATOB.

27.http://plant.geoman.ru/ - budauoreka JKu3Hb pacTCHHIA.

28.http://lwww.learnbiology.ru/ - 3anumarenbHas OHOIOTHS.

29.http://med.claw.ru - MeaumuHCcKas SHIUKIONCANS. AHATOMHYECKHI aTiac.

30.http://animal.geoman.ru/ - Mup >KUBOTHBIX.

31.http://ru-biologia.livejournal.com/12284.html - TIpo6aemsl 3BOTIOIIAN






