AHHOTauMs K padoyell mporpamMmme

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
ypOBHE cpeaHero oOiiero obpa3oBaHus pa3zpaboTraHa Ha ocHOBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX TOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCIIUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
Hay4uHble npeaMeTb». CornacHo nonoxkeHusM GI'OC COO npodunbHbie yueOHbIS
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIOTCA CHOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs U
pU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeqHuM npodeccuoHaIbHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKJIBIH W3 DJTHX YYEOHBIX TMPEIMETOB JOKEH OBITh OPUEHTUPOBAH Ha
NPUOPUTETHOE pEIICHHE 00pPa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOLIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil 0o0y4arommuXcss W CTUMYJIUPOBAHHEM
UHTEpeca K KOHKPETHOHM 00JIacTW HAy4yHOTO 3HAHHUA, CBA3aHHOTO C OHMOJIOTHEH,
MEIULUHON, SKOJIOTHEHN, TICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus" naér npeacraBieHue o Henu
U 3a/1auax u3y4deHus yuyeOHoro mpenmera «buonorus» Ha yriyOoJ€HHOM YpOBHE,
ompejensieT o00s3arenbHoe (MHBApUAHTHOE) TMPEIMETHOE COJIep)KaHUE, €ro
CTPYKTYpUpPOBAaHHME IO pa3feilaM M TeMaM, paclpeleseHue 10 Kiacca,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuaia C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBsI3€d, JIOTUKM Y4eOHOro mpoiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00yyJaronuxcs. B mporpamme mo 6uoj0ruu peaan3oBaH
HOPUHIUI TPEEMCTBEHHOCTH C U3YYEHHEM OMOJIOTUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHus, Omaromaps dYeMmMy MpPOCMATPUBAETCS  HAMPABICHHOCTh  Ha
MOCIIEYIOIIee pa3BUTHE OWOJOTUYECKMX 3HAHWW, OPUEHTUPOBAHHBIX HA
(GopMuUpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBIIIJICHUS, PEACTABICHHI O 3TOPOBOM 00pa3e KU3HH, Ha BOCITUTAHUE OEPEKHOTO
OTHOIIICHHUS K OKpYXKarolel MpupoaHoit cpene. B mporpamme o OMOJOTHH TaKKe
MOKa3aHbl BO3MOXHOCTHM YyudeOHOro mpeaMera «buosorus» B peanuzanuu
tpeboBannii ®I'OC COO K mIaHUPYEeMbIM JUYHOCTHBIM, METANpPEAMETHBIM H
NIPEIMETHBIM pe3ysbTaTaM 00y4deHus U B HQOPMUPOBAHUH OCHOBHBIX BUJIOB Y4€OHO-
MTO3HABATEIBHON JIESITEIbHOCTH OOYy4YaromMXCSd IO OCBOCHUIO COAEP’KaHMS
OMoIornuecKoro o0pa3oBaHus Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBeplIaeT OUOJIOTHYECKOe 00pa30BaHUE B IIKOJIE U OPUEHTUPOBAH Ha paclliupEeHUe
U yrIIyOJIeHHe 3HaHU 00y4aromuXcs 0 dKUBOM MPUPOJE, OCHOBAX MOJIEKYISIPHON U



KJIETOYHOUM OMOJ0TUM, SMOPUOTIOTUU U OUMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, IBOJIOIIUOHHOTO YUCHUS U SKOJIOTHH.

N3yuenne yueOHoro mpeamera «buonorusi» Ha yriiyOJIe€HHOM YpOBHE
OPUEHTHPOBAHO Ha TMOATOTOBKY OOYYaIOMIMXCS K MOCIEAYIOUEMY MOJYYEHUIO
OuoJIoru4eckoro  oOpa3oBaHUsT B By3aX M OpTaHU3alMSAX  CPEIHEro
npodeccroHaabHOro 006pazoBanusi. OCHOBY €ro COJIEpKaHUs COCTaBIIACT CUCTEMaA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOIINX CHUCTEMATHYECKUX pPa3/eI0B OMOJOTHH HA YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kimaccax 3TH 3HaHMS MOJIy4arOT pa3BuTHe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpPraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX KWU3HH,
JOTIOJTHUTENIBHO BKJTIOUEHBI OMOJIOTUYECKHUE CBEICHUS IPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCMOJb30BaTh KaK OPUEHTUPHI IS TOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HHTETrpanusi OWOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, IMOJYUYCHHBIMH OOYYAIOIIMMUCSA TIPU U3yYECHUH
(bU3HKHU, XUMUH, Teorpaduu U MaTEMaTHKHU.

Crpyktypa mporpamMMmbl 1o ydeOHOMYy Tmipeamery "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA MOAXOABl K H3yUYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepPHBIE JUIsl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, BOJIIOIMHA OPTraHUYECKOT0 MUpa Ha 3emiie,
COXpaHeHUs1 OUOJIOTMYECKOro pa3HooOpasus maneTsl. Tak, B 10 kiacce u3ydarorcs
OCHOBBI MOJIEKYJIIPHOH W KICTOYHOW OHOJIOTHH, IMOPHOJOTHH W OHOJOTHH
Pa3BUTHS, TEHETUKU M CEJICKIUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OHOJIOTHuH,
AKTyIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcss Mo OOTaHMKE, 300JI0TUH, AaHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONMOHHOE yUYE€HUE, OCHOBBI
9KOJIOTHH M Y4eHHe 0 omocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH ~ 00ECHEYUTh  OCBOCHHE
00y4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, WJIEH, MPUHITUIIOB W MPABUJI,
JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0Opa3WM M OCOOCHHOCTSX KIIETKH, OpPTaHW3Ma, IOIMYJISIIHH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIONINXCA HAYYHBIX TOCTHXKCHHSX, COBPEMEHHBIX
UCCJICIOBAHUAX B OMOJIOTHH, TIPUKIIAHBIX ACMIEKTaX OWONIOTHYEeCKUX 3HaHWi. J[is
pa3BUTHS W TOIJCPKAHUS HWHTEpeca OOy4aromuxcsi K OWOJIOTUH Hapsay Co
3HAYUTENIbHBIM 00BbEMOM TEOPETUUYECKOTO MaTepuajia B COAEPKaHUH MPOTrpaMMbl
1o OUOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAHOBJICHUSI U PA3BUTHS
TOU UM UHOM 00J1acTh OMOJIOT MU, BKIIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEIICHUE BAKHEUIINX OMOIOTUYECKUX U KOJIOTHYECKUX MPOOIIEM.

Henpb nzyuyenus yuyeOHoro npeamera «buonorus» Ha yriiy0J€éHHOM YpOBHE —
OBJajicHue  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU



OpraHu3alMyd >KUBBIX CHCTEM pa3HOTO paHra MW MNpUOOpPETEeHHEe YMEHUMU
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeAeNEHHONW 00nacTu
po(eCcCUOHANBHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOrMell, UM K BBIOODPY
y4eOHOT0 3aBeICHUS JIsl TPOJIOKEHUST OMOJIOTMYECKOT0 00pa30BaHuUsl.

JlocTimkeHue 1enu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yrayoJIEHHOM YPOBHE 00ECIIEUMBACTCS PEIICHUEM CIISYIONTUX 3a/1ay:

OCBOEHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUjIax, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MHUPa; O
CTPOCHHH, MHOTOOOpa3Wd U OCOOEHHOCTSAX OHMOJIOTHYECKHX CHUCTeM (KJIeTKa,
OpraHu3M, MOMYJISAIus, B, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUSIX
Y COBPEMEHHBIX UCCJIEAOBAaHUAX B OUOJIOTHH;

O03HAKOMJICHHE OOYyYalomuXxcss C METOJAaMHU IIO3HAHUS JKUBOW TMPHUPOJIBI:
UCCJICIOBATEILCKUMH  METOJaMU  OUOJOTUYECKUX HayK (MOJICKYJSIPHOW H
KJIETOYHOW OMOJIOTUM, SMOPUOJIOTUN U OUOJIOTUN PA3BUTHS, TEHETUKHU U CEJICKIIHH,
OMOTEXHOJOTUM ¥ CUHTETUYECKOM OMOJOTUM, TMMAJICOHTOJIOTHU, DKOJOTHH);
METOJIaMH CaMOCTOSITEJIbHOTO TPOBEACHUS OHOJIOTMYECKUX UCCIIEeIOBaHUN B
nabopatopun U B npupoje (HaOmoleHHe, U3MEpeHHe, IKCIEPUMEHT,
MOJIETUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHUCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HAaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMALMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW; YCTAHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥  COIMATBHO-)KOHOMHUYECKHMMU U  IKOJOTHYECKUMHU
npoOsieMaMu 4YeJIOBEUeCTBA; OIEHWBATH IOCIEICTBUS CBOEH ACSTENBHOCTH TIO
OTHONIICHUIO K OKPY)KaloIIe NPUPOJHONU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBATH MW  COONIOAATH  MEPBI
npoGUIaKTHKH WHPEKIMOHHBIX 3a0071eBaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMN KU3HEICATEIHPHOCTA B YPE3BBIUANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIEC OTKPHITUS B 00JIaCTH OMOJIOTUH;

pa3BHUTHE y 00YJaIONTUXCSI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
npolecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA UM COBPEMEHHBIMHU
UCCJICIOBAaHUSMH B OWOJIOTHH, PENIaeMBIMH €10 MpoOJeMaMu, METOOJIOTHEH
OMOJIOTUYECKOTO UCCIICIOBAHUS, TPOBEICHUS YKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUH,
peuieHrs OWONOTMYECKUX 3a/ad, MOJCIMPOBAHUS OUOJIOTUYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTAHHE Y 00YUYaIOIIMXCSI IEHHOCTHOTO OTHOIICHUS K JKMBOUW MpUPOJIE B
IIEJIOM M K OTJETBHBIM €€ 00bEeKTaM U SBICHUSIM; (OPMUPOBAHUE IKOJIOTHUECKOM,



TeHETUYECKOU TPaMOTHOCTH, OOIIEH KyIbTyphl IOBEJICHUS B IPUPOIC; HHTETPAIIH
€CTECTBCHHO-HAYYHbIX 3HAHUM;

npuobpeTeHre  OOYyYaroIMMHUCA  KOMIETEHTHOCTH B palMOHATBLHOM
IPUPOIOTIONH30BAHIH (COOIIOICHIE TIPABHII TOBEACHUS B IPUPOJIC, OXPaHbI BUJIOB,
IKOCHUCTEM, Ouochepnl), COXpPAaHEHHUU COOCTBEHHOI'O 370POBbSI U 3JI0POBBS
OKpYyXXarommux Jrojed  (coOmromeHuss Mep NpouIakTUKu — 3a00JeBaHUM,
oOecrnieueHrne OE30MAaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa) Ha OCHOBE  HCIIOJIb30BAHHUS
OMOJIOrMYECKUX 3HAHUHI U YMEHHI B MOBCEIHEBHOMN KU3HH;

CO3/IaHMEe  YCJIOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpazoBaTeIbpHON TPACKTOpUHU, CIIOCOOCTBYIOIIEH
HOCTeAYIONeMY NPOPECCHOHAIEHOMY CaMOOIPEACICHUIO, B COOTBETCTBHU C
VHIMBHUTYaIbHBIMH HHTEPECAMHU U TIOTPEOHOCTSMH PETHOHA.

OO61iee 4MCcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTHMHM Ha YrIIyOJICHHOM
ypOBHE cpeliHero obiiero oopasoBanus, cocrapisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezeno), B 11 kiacce — 102 gaca (3 yaca B Helelo).

Ot60op opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOy4EeHHUS OHOJIOTUH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
OPOJOJIKEHUE OMOJIOTrMYEeCKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CPEIHETOo
npodecCuOHaTBLHOTO U BBICIIET0 00pa30BaHUS.

OO0s3aTenbHBIM yCIIOBUEM MPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJEHNE Ta0OpAaTOPHBIX M MpaKTHUUecKuX pabor. Taxke ywactue
00ydJaromuXxcs B BBINOJHECHUU MPOCKTHBIX M yU4eOHO-HCCIEI0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OMPENIETSETCSl yYUTEIEM Ha OCHOBE MMEIOIIUXCS MAaTEPUATTbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmebl, BBIAEIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHoi utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJIOTUsSI — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUS
Ouonornu.  buonmornueckue  Hayku W H3y4yaeMble ~UMH  TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJioruu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBs3aHHple ¢ Ouosiorueid. 3HaueHHEe OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIHMCTBE,
MPOMBIIIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
lapgen, I'. Mengens, B. 1. Bepnanckuit, U. I1. [1aBnos, 1. 1. Meunukos, H. W.
Basunog, H. B. Tumodeen-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTUM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKupble cucTemMbl Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAHCKPETHOCTh U LEIOCTHOCTD,
CIOKHOCTb M YHOPSAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBBLIN, OpTraHU3MEHHBI, MOMYJISIHHOHHO-BUI0OBOM, AKOCUCTEMHBIN
(OuoreornieHoTHYeCKUi), Omocdeprsiid. I[lporeccrl, NpPoOUCXOMSIINE B JKHBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIIecTBOBAHUS
Marepuu. Hayku, n3ydaromue >KMBble CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3alINH.

N3yuenue xuBbIX cucteM. MeTtonbl Ouonmormueckod Hayku. HaGmromenwue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMAaTH3anus, Mmetaananus. [lonsitue o 3aBucumoin u
He3aBUCUMOW mniepeMeHHoM. IlmanupoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runores3a. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbTaToB. [lprumHBl uUCKaxeHHs pPe3ynbTaToOB JKcrepumeHTta. [loHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucrteMbl», «CBOWCTBAa JKUBOW MATEpUM», «YPOBHU OpPraHU3alMM KHUBOUN
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUECKOTro opraHuzmay, «buoreornenos», «buocdepa», «MeToasl
U3YUYCHUS )KUBOU MIPUPOABI».

O6opynoBaHue: 1a00paTopHOE 00OPYOBAHUE JIJIsl TPOBEIECHUS HAOIIOICHH,
U3MEPEHUM, DIKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METONOB MPH
W3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAS eAUMHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Kinerounas teopus (T. 11IBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOXKECHHUS COBPEMEHHOM KJIETOUYHOMN
TEOPUH.

Meronbl  MOJIEKYJSIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunasLHOe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHnue @uxcupo8anHvlx
Ka1emokK. DNEKTpOHHAsT MUKpockonusi. Kongokanvhas muxkpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnutel 1 cxembl: «CBETOBOM MHUKPOCKOTD, «DIEKTPOHHBIM MHUKPOCKOID»,
«McTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBbHBIX KIIETOK.

IIpakTnueckas padora «/3yyeHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, anektpodope3, muddepeHmanbLHOe EHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- M YJIBTPaAaMHKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, PEAareHTa, y4aCTHE B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOPETYISAIMU. MuHEepalbHbIe BEIIECTBA KIETKH, UX OMOJOorHuYecKasi posib. Poib
KAaTUOHOB U AaHUOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKU. buonornueckne mnonuMepsl. benku.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OeiakoBoi MoJiekyibl. [lepBuunas
CTPYKTypa Oeika, NeNTUJHas CBsI3b. BTopuuHasi, TpeTU4yHasi, 4YETBEPTUUHAs
ctpykTypbl. Jlenarypauusi. CpoiictBa OenkoB. Krnaccudukamnuss OelkoB.
buonornyeckue pynkunn 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
O6mmii 1IaH CTpOoeHHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHUH YIIIE€BOJIOB.

Jlununel. ['mapodpunsHO-rUApPOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepuasl, dochomunuabl, BOCKU, cTepouiabl. buonorumdeckue QyHKIUU
aunuaoB. O6mMe cBoiicTBa OMOJIOTHYECKUX MEMOPAH — TEKYUYECTh, CHOCOOHOCTD K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxnennoseie kucinotel. JJHK n PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneorunsl. Ilpunuun kommiementapHocTH. IIpaBuno Yapradda. Crtpykrypa
JNHK — nBoiinas cniupanb. Mecrtonaxoxaenue u ouonorndeckue ¢pyukiuu JHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenue moinekynsl AT®. Makposprudueckue cBsizu B Moiekyne ATO.
buonornueckue pynkiuu ATD. BoccTtaHoBIECHHBIE TEPEHOCUUKHU, UX (PYHKIIMHU B
Knetke. [pyeue nykneozuompugocpamor (HT®). Cexpenuponanue JJHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouosiorusi: OMoXuMu4eckue U OMo(pU3MYEeCKUe MCCIIeT0BAHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiekyn. Mooeruposanue
CMpPYKmMypvl U QYHKYULl 6UOMOAEKYN U UX KOMNIeKcos. Komnvromepnulii ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. IIpy3unep.

Jnarpammel: «PacnpeneneHne XuMUYECKUX SJIEMEHTOB B HEXKUBOW ITPUPOJIEN,
«PacmpenienieHue XUMHUYECKUX SJIEMEHTOB B dKUBOW MPUPOJIE».

Tabnmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MoOJeKysIsl BOIbI», «BemecTtBa B coctaBe opraHu3moB», «CTpoeHHe
MOJIeKyTbl  Oenka», «CTpyKTypbl O€NKOBOWM MOJEKyIbl», «CTpOeHHE MOJEKYI
yraeBoJioB», «CTpoeHue MOJEKyl JUNuIoB», «HyKIenHOBbIE KHUCIOTHDY,
«Ctpoenue monekynbl ATOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKuuii.

JlaGopaTtopHasi padora «VccieqoBanre HyKJICMHOBBIX KUCIIOT, BBIICTICHHBIX
U3 KJIETOK Pa3INYHbIX OPraHU3MOBY.

Tema 5. CTpoeHne U PyHKIUM KIETKH

Tunbel KJIETOK: »JyKapuoTHueckass u mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHANIbHBIE 00pa30BaHUS KIIETKHU.



CrtpoeHnue npokapuoTuyeckon kiaeTku. Kiuerounas cteHka OakTepuil u apxen.
OcoOeHHOCTH CTpPOEHUs TeTepoTpPOHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapuoOT B OMOLIEHO3AX.

Crpoenue u GyHKIIMOHUPOBAHUE DYKAapUOTHUYECKON KiIeTkH. [lnazmarnueckas
MeMmOpaHa (tuiazmanemma). CTpykTypa Iia3MaTHdeckod mMeMOpaHbl. TpaHcmopT
BELIECTB Yepe3 MIa3MaTUYecKyto MeMOpaHy: naccuBHbIi (U Qy3usi, oOneruéHnas
mubdy3ust), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIA TPAHCIIOPT).
[Tonynponunaemoctb MeMOpaHnbl. Pabota HaTpuii-kaareBoro Hacoca. DHIOIUTO3:
MUHOIMTO3, (parouuTtos. Dk301uTo3. Kinerounas crenka. CTpykTypa u QyHKIUH
KJIETOYHOM CTEHKU PAaCTeHU, TPUOOB.

[utomnazma. [uto3omns. Llutockenet. JIBrxenue muroriasmMbel. OpraHouibl
kiaeTkd. OHOMeMOpaHHbIE OPraHOU/ bl KIETKU: dHAoIIa3MaTuyeckas cetb (I11C),
anmapaT [onbIKW, JWM30COMBI, HUX CTpoeHHEe U (GyHKIMH. B3auMocBs3b
OJIHOMEMOpPaHHBIX OpraHoONAOB KieTKU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ aakuii (arpanyJIsipHbIN) SHI0TIIa3MaTHYECKUI PETUKYITYM.
CexkperopHast ¢yHkius anmnapata [onbmxu. Moougukrayus b6enrkos 6 annapame
Tonvoorcu. Copmuposka benkos ¢ annapame I'onvOxcu. TpaHCIIOPT BEIIECTB B
KieTke. Bakyonn pactutenbHbIx KieToK. Kitetounsii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABI  KIETKU:  MUTOXOHIPUHU,  IUIACTHIBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIpUN W T1actui. llepBuunsie,
BTOPUYHBIE U CIIOXKHBIE MIACTHIBI (POTOCHHTE3UPYIOUIUX dYKAPUOT. XJIOPOTIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranonasl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHOUJ0B KJIETKHU. PuGocompr. IIpomesicymounvie Qunramernmai.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIIEUHBIE  KIETKU.
AxmunoBble KOMNOHEeHMbl HeMblieuHblX Kiemok. MukpoTpyoouku. KieTouHsrit
nentp. CTpoeHue © JABMKCHUE KIYTUKOB M pECHUYEK. MUKpOTpyOOUuKH
muTorasMel.  Llentpuons. benku, accoyuuposanHvle ¢ Muxpoguiamenmamu u
Mukpompyoouxkamu. Momopnuie benxu.

Anpo. Obomnouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKUA, UX CTPOCHUE U
bynakiuu. SAnepueii O0enkoBbI MaTpuKkce. [IpocTpaHCTBEHHOE pAacMOIOKEHUE
XpOMOCOM B UHTEp(a3zHOM siape. Iyxpomamur u 2cemepoxpomamur. beakn
XpOMaTHHA — TUCTOHBL. JluHamuxa s0epHou 000a0uKu 6 mumo3se. HoepHbiil
mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK YKApUOT
(pacTUTENbHOM, )KUBOTHOU, FPUOHON).

JdeMoHcTpanuu



IToptpersr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmuiel U cxembl: «CTpoeHHE HYKApUOTHYECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KkieTku», «CTpoeHue  pacTuTenbHOM — KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «Sapo», «CTpoeHre MPOKAPUOTUUECKON KIECTKH.

O6GopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpenapaThl 0aKTEepUAIbHBIX KIIETOK.

JlaboparopHnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpraHU3MOBY.

IIpakTnuyeckas padora «/3yueHne cBOWCTB KIETOYHON MEMOpPaHbI».

JlabopaTopHas paGora «lVccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTETBHBIX KIETKAaX).

IpakTuyeckas padora «/3ydeHue NBUXEHUS IUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe oobecrnedeHue kieTku: npespamenue ATD B
oOMeHHbIX Tporeccax. DepMEeHTATHBHBINM XapakTep peakiui KJIETOYHOTO
meTabonuzma. DepMeHTBl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBHUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHMYECKUX KaTau3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHMYECKHMX BelEeCTB B KieTke. DoToCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y oaxmepuii. Ceemocodbuparowue
nUeMeHmbyl U NUSMEHmMbl peaKyuoHHo20 yeumpa. Ponb XJIOpPOILUIacTOB B MpOLECCE
dboTocunTe3a. CBeToBas U TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munor
@pomocunmesa. [IponyktuBHOCTH (hoTOCHMHTE3a. BiusiHue pa3nuuHbix (HakTopoB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCUHTE3A.

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

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH OOJIC3HEH.

AspoOHbIe OpPraHu3MBlI. Ortansl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICTUICHUE TITIOKO3HI.

buonornueckoe okucieHne, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakuuu. OKUCIUTEIBHOE
dbochopunmpoBanue. Inepaus memopannozo epaduenma npomonos. Cunmes ATD:



paboma npomonuoti AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELIECTB Nepel aHa3pOOHBIM. D) (PEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuun

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

Tabnuupl u cxembl: «POTOCUHTE3Y, «IHEPreTUUECKUl 0OMen», «buocunTes
6enka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6GopynoBaHuEe: CBETOBOM MHKPOCKOI, O0OPYIO0BaHHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHas padora «/3yueHne kaTaauTHYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe amuiIa3bl WU KaTaiasbl)y.

JlabopaTtopHass paGora «/3ydeHue (EepMEHTATUBHOIO paCHICIIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U YKUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXaHUS.

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

Peakunn MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoi uHdopmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuusi — wmatpuulbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue tpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KomupoBanune amuHOKHCIOT. Pons pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2erHog. OpraHuzanus reHoMa y
IPOKApUOT U 3YKApHOT. Perynsuus akTUBHOCTH T'€HOB Yy MNpOKapuoT. ['umoresa
ornepona (d. XKaxo0, XK. Mano). Monekynsapuvie mexanuszmvl 3KCHPECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KieTouHnsiil roMeocTas.

Bupycel — HexeTounbie (GOpMBI )KH3HU B 00IUraTHBIC Tapa3uThl. CTpoeHHE
NIPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIll YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pegepmasa, UHmezpasa.

Bupycusbie 3a0oneBanmst 4enoBeka, >kuBoTHbBIX, pactenuid. CITN]I, COVID-19,
COIMaIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

buoungopmamuxa: unmeepayusi u ananuz 6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0anHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
LIpoepammupyemvie pynxyuu 6enxos. Cnocobwvl 00cmasKu 1eKkapcma.



JdemoHcTpanuun

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

Tabmuuel n cxembl: «buocunTes 6enkay», «l'eHeTnueckuil kon», «Bupycs»,
«bakrepuodarmny.

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIH HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. HWartepdaza u MuTO3.
Oco0eHHOCTH TpOolIecCcoB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKHUH (TPEMUTOTHUUYECKHI) epruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCTb,  ITOJYKOHCEPBATUBHBIA  CUHTE3, aHTUIIAPAIUICIBHOCTb.
Mexanunsm perummkanuu JIHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTui. JIUTUIOMJHBIA U
rariouaHbld  HaOOpbl  XpoMocoM. ['omonoruunbie  Xpomocombl. [losoBbie
XPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTaAuu MUTO3a U MMPOUCXOIAIINE B HUX ITPOLIECCHI.
Tunel muto3a. Kapnoknnes u nuToknHe3. bruomorndyeckoe 3HaUeHHE MUTO3a.

Perynsuus muToTMYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
ruOeb — aroITo3.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJdbHAasi TeHOMHKA. Mexanusmul
nponughepayuu, ouggepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
Ki1emKay» — Ououngopmamuieckue mMooeau QyHKYUOHUPOBAHUS KIIeMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM ITUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOT, MUKpOTpenapaTsl: «MHUTO3 B KIIeTKaxX
KOpEIIKa JTyKay.

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIETKaX KOHIMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpENaparax).

Tema 9. CTpoenue n GyHKINH OPTraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH CTPOCHHUS U )KU3HEJEATEIbHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
bakrepuu, apxeu, OAHOKJIETOUYHbIE TPUOBI, OJHOKIECTOYHBIC BOJOPOCIH, APYTHUE
npoTucThl. KonoHUanbHble OPraHU3MBbl.



B3aumocBsa3p 4acTed MHOIOKJIETOYHOIO OpraHusma. TKaHu, Oprasel H
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. TUNbl paCTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAsl, TOKPOBHAS,
OpoBOAsAIIas, OCHOBHAas, MexaHuuyeckas. OCOOEHHOCTH CTpoeHUs, (QYHKUHMA H
PAaCIIOJIOKEHHS TKAaHEW B OpraHax paCTEHUM.

TkaHM KMBOTHBIX M Ye€JOBEKA. T[HWIBI )KUBOTHBIX TKAHEH: SMUTEIHAIbHAS,
COCIMHUTENIbHAS, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIONOKEHHS TKAaHEN B OpraHax *KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHbIE OpraHbl pacTteHud. Opra"sl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeka. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTsl OJHOKJIETOYHBIX WU
MHOT'OKJIETOUHBIX )KUBOTHBIX. Hapy»HbIil U BHYTpEHHUI cKeneT. CTpOEHHUE U TUIIBI
COEIMHEHUS KOCTEH.

JIBU>KeHHe  OpraHuW3MoOB.  [I[BH>KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0OoMIHOE, JKTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHMIA:
TPONM3Mbl M HACTUU. J[BUKEHHME MHOTOKJIETOYHBIX JYMBOTHBIX W YEJIOBEKa:
MblleyHasi cuctema. Pedrnekc. CkeneTHbIe MBIIIIIBI U MX padoTa.

[Intanue opranuszmos. Ilornomenune Boabl, YIIIEKUCIOrO ra3a U MUHEPAIbHBIX
BEIIECTB  pacTeHMsMHU.  [lutaHue  XMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIIETOYHOE mnuiIeBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xenessl. [lumeBapurenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue »kuBoTHBIX. Judy3us
ra3oB uepe3 NOBEPXHOCTh KIIETKU. KoxkHOe nbixaHue. /[pixaTenbHasi IOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIOLMOHHOE YCJIOXKHEHHE CTPOCHMSI JIETKMX ITO3BOHOYHBIX >KMBOTHBIX.
JlpixaTenpHass cucTeMa 4YesoBeKa. MeXaHW3M BEHTWISALMHU JIETKUX Yy NTULl U
MIIeKonUTatouX. Perynsmus nprxanus. J{prxarenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopr BemecTB y KUBOTHBIX. KpoBeHOocHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucrema IO3BOHOYHBIX JKMBOTHBIX M 4yesnoBeka. Cepaue,
KPOBEHOCHBIE cOCyabl M KpoBb. Kpyru KpoBooOpaleHHs. OBOJIIOLHOHHBIE
YCIIOKHEHUS] CTPOECHHSI KPOBEHOCHOW CHCTEMBI IMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepaua u €€ peryismnus.

Brinenenue y opraun3mos. Belenenue y pacteHnil. Beinenenue y ;)kUuBOTHBIX.
CokpaturenbHble Bakyonu. Opranel BblaeieHus. OunbTpanus, cekpeuus u
oOpaTHOE BCachIBaHWE KaK MEXaHHM3Mbl padOThl OpPraHoB BblAeNeHHA. CBSA3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBIACIWUTEIIBHOM cuUCTeMaMu. Beinenenue y



MMO3BOHOYHBIX >XKUBOTHBIX M uenioBeka. [louku. CtpoeHue u (PyHKIIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3sMoB. Cropsl
OakTepuil U MUCTHI MPOCTEUIIMX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM M XUMUYECKOU 3aIIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M KX MPOU3BOIHEIE.
3ammuTa opraHu3Ma ot OosnesHeil. UIMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPaJIbHBIH MMMYHHUTET. BpoXIE€HHbIH M NpuoOpeTEéHHBIN creunduueckuii
UMMYHUTET. Teopusi KiIoHaNbHO-cesieKTUBHOro ummynutera (I1. Dpaux, ®. M.
bepuer, C. Tonerasa). BocnianurenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B pPa3BUTHUU CUCTEMHBIX 3a00JI€BaHUIA.

Paznpaxxumocte ©  perymsinds |y OpraHu3MoB. PazapaxuMocts y
OJTHOKJIETOYHBIX OpraHu3MoOB. TakcuChl. Pa3ipa’kuMOCTh U PEryJIsilivs Y paCTCHUM.
PocTtoBbie BelllecTBa U X 3HAUYCHUE.

HepBHas cucrema u pediekropHas peryisinus y S>KHBOTHbIX. HepBHas
CUCTEMA U €€ OTAENbl. DBOIIOLUHUOHHOE YCIOKHEHHE CTPOECHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTHENBl TOJIOBHOTO MO3ra TMO3BOHOYHBIX J>KMBOTHBIX. Pediexc u
pednexropHas nyra. besycinoBHble U yCI0BHBIE pedIIeKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKeie3bl 3HIOKPUHHOW CUCTEMBI U UX TOPMOHBI. /{eiicTBrE TOPMOHOB. B3anMoCBA3b
HEPBHOW U SHAOKPUHHOU cucTeM. [ umoranamo-runodusapHas cuctemMa.

JdeMoHCTpanuu

[Toptper: U. I1. I1aBios.

Tabmuuet u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociiny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHuEe CTEOIs»,
«CTpoeHHEe JHUCTOBOM IUIACTUHKN», «TKaHU XKUBOTHBIX», «CKEIEeT 4eloBeKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BpigenurenbHas cUcTeMa», «ODHJIOKpPUHHAs cuctema», «CTpOeHHE MBIIIIBIY,
«MmmyHuTeTy,  «KUIIEYHOMOJIOCTHBIEY, «Cxema  TNHTaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOEHHE THUIPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepss», «HepBHas
cuctema peioy, «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbIkatomuxcsi»,  «HepBHas  cumcrema  mrumy, «HepBHas — cucrtema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Pedaekcy.

OG6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MUKpOIpPENapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU



HAaCEKOMBIX, UIJIOKOXKHX, *KUBBIE AK3EMIUISIpbl KOMHATHBIX PACTeHUM, repOapuu
pacTeHUl pa3HBIX OTHENOB, BIAXHBIE TMpenaparbl KUBOTHBIX, CKEJEThI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIHOTO MUTaHUSI PACTEHUM,
pacuierieHus Kpaxmaia u 0elKoB NoJ 1elcTBUEM (EepMEHTOB, 00OPYAOBAHUE IS
JIEMOHCTPALMH OIBITOB MO M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKHX, MEXAaHU3Ma
JIIXaTeJbHBIX JBUKEHUM, MOJIETTH TOJIOBHOT'O MO3ra Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEei KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHHUsI OPraHU3MOB: Oecrosioe (BKJIIOYash BEreTaTUBHOE) U
nojsioBoe. Buasl  Oecrosoro  pa3MHOMXKEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBbie KIETKH, WM rameThl. Meio3. Craauu
Mmeiosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuit cMbICI
Mel03a M TO0JIOBOrO mpouecca. Melo3 M ero MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasimieBoe pa3Butue. ['amerorenes y kuBOTHbBIX. [10JI0BBIE KeEne3bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTHS — HAyKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyuss  mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. brnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(racTpysisiiust). 3akiiajika OpraHOB M TKAHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BJIUSIHME YacTeil pa3BUBAIOIIETOCA 3apojbllia (dMOpUOHAIbHAS HWHAYKIHKA).
3aknajgka TUIaHAa CTPOCHHMS KMBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMIMOJICHCTBUII TEHOB. BimsHMe Ha SMOpPHOHANBLHOE PA3BUTHE PA3IUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubld mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmeramopdo3oM Yy OECO3BOHOUHBIX U
MMO3BOHOYHBIX UBOTHBIX. bHoOrMyeckoe 3HAaUYE€HHE MPSMOrO0 W HEMPSIMOTO
pa3BUTHUSA, UX PACHpPOCTPAHEHUE B MpUpoie. Turbl pocTa >KUBOTHBIX. DakTopb
pEryJsiliii POoCTa KUBOTHBIX U yenoBeka. CTaiuu MOCTIMOPUOHAIBHOTO Pa3BUTHS



y )KUBOTHBIX U 4esioBeKka. [lepnoapl onToreHnesa yenoBeka. CTapeHue U CMEpPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IHKJIe pacTeHuit. Obpa3oBaHue CIIOp B Mpoiiecce Meio3a. ['ameTorenes
y pactenuii. OmIoA0TBOPEHUE U PA3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHUE CEMECHHU.

MexaHu3MBbl pEeTyJslMA OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmumel 1 cxeMmbl: «BereratuBHoe pa3MHOXeHue», «Tumbl Oecroynoro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJIaMHAOMOHaAb», «Pa3zMHOXKEHHE 3BIJICHBI»,
«Pa3MHOXeHUEe TUAPBDY, «Meho3y, «XpoMocoMbly, «I'amerorenes», «CtpoeHue
SIMIEKJIETKN U criepMaTo3ousiay, «OCHOBHBIE CTaJuu OHTOreHeza», «lIpsiMoe u
HEMpsIMOe pa3BUTHE», «Pa3BuTHE MalCKOro xyka», «Pa3Butrue capaHum»,
«Pa3BuTne NATYHIKA», «J[BOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUI,
«CTpoeHHe CeMsSH OJHOJOJBHBIX U JIBYJIOJbHBIX pAacTeHUI», «KW3HEHHBIN UK
MOPCKOHW KanmycTb», <« KHU3HEHHBIN UK MXay, <« KU3HEHHBIN HHUKII TAIIOPOTHUKAY,
«OKW3HEHHBIN THUKII COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONIpENapaThl SULEKIETOK |
CIIEpMaTO30U10B, MOAENb « LUK pa3BUTHSA JIATYILKN.

JlabopaTopHas padora «/3yueHue cTpoeHHUs MOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHUEe OpPraHOB pPa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

HcTopus craHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib OT€UECTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETHUKH.
Pa6oter H. K. Konsirosa, H. M. BaBunosa, A. H. benosepckoro, I'. /1. Kapnedenko,
10. A. ®dunmumaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMHUHAHTHBIA W PELECCHUBHBIN
MPU3HAK, TOMO3Ur0Ta, TETEPO3UTOTa, YUCTAS JTUHUSA, TUOPUIbI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE =~ METOJbl  TCHETHUKH:  THOPHUIOJOTHYECKUM,  ITUTOJTOTHYECCKHH,
MOJIEKYJISIPHO-TE€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. N.
Baswiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuipl u cxeMbl: «MeToabl TeHETUKNY, «CXEMbI CKpEIIUBaHUS.

JlabopaTtopnas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
VICCIIEIOBAHUNY.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaenss — 3aKOH
eauHooOpasusi rTuOpuA0B nepBoro nokosieHusd. [Ipasuno qomunupoBanus. Bropoit
3akOH MeHaenss — 3aKOH paclleIuieHus Mpu3HakoB. LlUTosornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ umore3a YMCTOTHI Tamer.

AHanuzupyrouiee ckpemupanue. [IpoMexyToUHbIN XxapakTep HACIEI0BAHUA.
Pacuiennenue npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJIe0BaHUs TPU3HAKOB. [{uTomorndeckrne oCHOBBI AUTHOPHTHOTO CKPEIIUBAHUSI.

CuemnienHoe HacienoBanue npusHakoB. Padotel T. Moprana. CuemniieHHoe
HAacJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIA MEXaHU3M OINpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbId Ioy. ['eHeTmyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnocTHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieau3M. Bs3auMoaencTBHUe HeaJUIeJIbHBIX TE€HOB.
Kommnnementaprnocts. Onuctas. [lonumepus.

['eHeTMUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKKE
(U3HOTOTHYECKUX  TPOILIECCOB, TOBEACHUS W  KOTHUTHBHBIX  (DYHKIIHIA.
['eHeTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['eHEeTHYeCKue acmeKThl KOHTPOIS U
M3MEHEHHMsI HACJIeICTBEHHON MH(POPMAIINH B TIOKOJIEHUSX KIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpo# 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Mennens», «AHanu3zupymooliee CcKpeliuBaHue», «HemnonHoe aoMuUHUpOBaHUEY,
«CreruieHHOE  HaclieJOBaHWE TPU3HAKOB Yy apo3oduibl», «['eHeTuka moiay,
«Kapuotun denoseka», «Kapuotun npozodunbr»y, «Kapuotunm OTULBDY,
«MHOXEeCTBEHHBIN ajenu3My», «B3aumMoIeiCTBUE T€HOB)Y).

O6GopynoBaHue: MOJEAb JJISI JEMOHCTPAllMM 3aKOHOB €IWHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUST MPU3HAKOB, MOJEIb s
JEMOHCTpPAllMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOAEIb A



JEMOHCTPAlMd CLETUIEHHOTO HACJIEJOBaHUSl MPU3HAKOB, CBETOBOW MHUKPOCKOIL,
MHUKporpenapart: «J[po3odumay.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpeIMBaHUs Y APO30(P B,

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpeIUBaHUs Y APO30(P B,

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MenunBOoCTh Mpu3HAKOB. KayecTBEHHbIE M KOJIWYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYMBOCTHU: HEHACIICICTBEHHAsI U HACJIEICTBEHHAS.

MopaudukanuonHas U3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBaAHUU
MoaupUKaIMOHHON n3MeHuUnBOCTH. Hopma peakuuu mnpusHaka. BapuanmoHHBIM
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOau(pUKAIMOHHON
U3MEHUYUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBONCTBA T€HOTUIIUYECKOW M3MEHUUBOCTH.
Buipl reHOTUTIMYECKOW H3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAaIl[HOHHAS.

KoMOuHaTtuBHas W3MEHYMBOCTh. Mel03 U TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTHU. PojIb KOMOMHATUBHOW U3MEHYUBOCTH B CO3/IaHUU
TeHEeTHYECKOr0 pa3HO00pa3us B peesax OJHOro BUA.

MyranuoHHass HM3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYLUPOBaHHbIE MyTaluu. SnepHble U
qUTOIUIa3MaTH4ecKue MyTanuu. CoMaTHYeCKHe U IMOJIoBble MyTaluu. [IpuymHbI
BO3HUKHOBEHUsI MyTauui. MyrareHsl M UX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. 3aKOH T'OMOJIOTMYECKUX pPANOB B
HacienctBeHHo m3MeHunBocty (H.M. BaBwioB). BHesaepHas HM3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb  INUSEHEMUYECKUX Hakmopos 8
HAC1e008aHUU U USMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanumn

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

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
W3MEHYUBOCTD, «KomOuHaTuBHAs U3MECHYHUBOCTBY, «Meiio3y,
«OmnomoTBopeHuey, «I eHeTnueckre 3a00JeBaHMUS YeIOBEKay, « BUIbI MyTaIuiiy.

OO6opynoBaHue: XMBbIE W TepOapHBIE IK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucyHku (potorpadun) KUBOTHBIX C PA3TUYHBIMU BUJIAMH U3MEHUYUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIMOHHOW HM3MEHUMBOCTH. I[locTpoeHue BapuallMOHHOTO psijga U
BAPHUALMOHHOW KPUBOW.



IIpakTnueckas padora «Mytamuu y aApo3opunsl (HA TOTOBBIX
MUKpOIpPEnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHapoaHas NporpamMMa HCCIENOBaHUS TE€HOMA
yejaoBeKa. MeToapl  M3YYEHHMs] TEHETMKM  YEJOBEKAa: T'E€HEAIOTMYECKHUU,
OJIM3HCIOBEIH, IUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemMeHHOE OTIPEACIICHUE TEeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YKCIJIE C MOMOIIBIO
[T11P-ananu3a. HacnenctBeHHble 3a00eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3HU dYeyoBeka. bolie3HW ¢ HACIEACTBEHHON MPeapacioyiOKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKOW T'€HETUKHU B MPENOTBPAIICHUU U JICUEHUU T€HETUUYECKUX
3a00JeBaHUil YesioBeKa. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE aCHEKThl MUCCIEJOBAHUN B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKPY’Karomieh cpeapl. [ eHeTndyeckast
IPEAPACTON0KEHHOCTh YEJIOBEKA K ATOJIOTUSIM.

JdeMoHCcTpamuu

Tabmuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs TE€HETUKU
yesioBekay, «I'eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuuyeckas padora «CoCTaBIE€HHUE U AaHAIHN3 POJTOCIOBHON.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKaius 1 celieKuus. 3apoxKIECHUE CENEKIUH U TOMECTUKALINK. Y YEeHUE
H. . BaBunoBa o lleHTpax NpOWCXOXICHHS W MHOTroo0pasusi KyJIbTYPHBIX
pacteHuii. Ponb cenekunu B CO3JaHUK COPTOB PACTEHHI U TOPOJI KUBOTHBIX. COpT,
opoJa, MITaMM. 3aKOH TOMOJIOTUYECKHX PSAIOB B HACJIEICTBEHHON M3MEHYUBOCTH
H. W. BaBumnosa, ero 3HaueHue JjIs CEISKIIMOHHON pabOTHI.

Meronbl ceneKnuoHHOM paboThl. VMCKycCTBEHHBIH OTOOp: MacCOBBIA H
VHIUBHUAYaIbHBIH. DTarbl KOMOMHAIIMOHHON CCIICKIIUU. HUctwiTanne
POU3BOJUTENEH TO0 MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP 1O TEHOTUITY ¢ momoIbio aHamm3a J{HK.

HckyccTBeHHBIM ~ MyTareHe3  KaKk  METOJI  CCJICKIMOHHOW  pabOoThI.
PannanrOHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTallUil y KYJbTYPHBIX
dopm opranuzmoB. lcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METO/OB
pekomOunanTHbIX JJHK a1st monydyeHust ncxoaHoro mMatepuana sl CeIeKIUH.

[Tonyuenue MOJIUTLIONIOB. BryTtpuBuaoBas ruopUIN3aLIUS.
bnuzkopoacTBeHHOE — cKpemiuBaHue, WM MHOpuAuHTr.  HeponctBeHHOe
CKpelllMBaHue, Wik ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rereposuca B cenekiun. OtnanéHHas ruopuausainus. [Ipeomonenune Oecrmomus



MEKBHUIOBBIX THOPUAOB. JIOCTHIKEHUS CEJEKIINU PACTCHUMN U KUBOTHBIX. «3enéHnas
DesONIOYUL).

CoxpaHeHue U U3YyYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUIN U UX
JTUKUX POIUYEH JIJIsi CO3aHUsI HOBBIX COPTOB M THOPUJIOB CEIHCKOXO03IMCTBEHHBIX
KYyJbTyp. H3yuenue, coxpanenue u ynpasieHue 2eHemuyecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBLIX  JCUBOMHBIX 6 YENAX VIYYUleHUs.
CYUecmeyomux U co30aHusi HO8bIX NOpPOO, JTUHUL U KPOCCO8, 8 MOM HYUCIe C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHULL, nepedosblx uoell u
NepCneKmuBHbIX MexHOoN02UL.

JdemoHcTpanumn

Iloptpersi: H. WU. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmuipl 1 cxembl: «LIeHTpBI TPOUCXOKIACHUS K MHOTO0OPa3Us KyIbTyPHBIX
pacteHui», «3aKOH rOMOJIOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYMBOCTHY,
«MeTtonpl cenekumny, «Otnanéunas rudbpuauzanusy», «Myrtarenes.

JlaGoparopHasi padora «/3yueHne copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydueHre METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Jkekypcusi «OCHOBHBIE METONBI MU JIOCTHXKEHHS CEJIEKUUMU PACTEHUN U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLMIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATEBHBIM YYaCTOK, B TEIJIMYHOE XO35SUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 OMOJI0TUsA

OOBEKThI, MCHOJb3YyEeMble B OMOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBBIC
KYJbTYpHI, MUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanuimonHas
OMOTEeXHONOTHA:  XJIeOOoMeUeHne, TMONyYeHHEe KHUCIOMOJOYHBIX  TMPOAYKTOB,
BuHOAeNe. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHUKPOOHUOIOTHYECKUX
TexHojorui. [IponsBoacTBO OeIKa, aMUHOKUCIOT U BUTAMHHOB.

Co3nanue TEeXHOJOTMl M MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHMPOBAHHUSI TEHOMOB C LEJbIO MTOJIYYEHUSI OPTaHU3MOB U UX KOMITOHEHTOB,
COJIEp KalllUX HE BCTPEUAIOIIHNECS B IPUPOIe OMOCUHTETUUECKUE MY TH.

Knerounass unxenepus. Meroapl KyJbTypbl KJIETOK U TKaHEW PACTEHUH H
KUBOTHBIX. Kpuobanku. ComaTuueckass rHOpuAM3aIUS W COMATHYECKHUUI
sMmOpuorene3. Mcmonb3oBaHuE TaIlJIOUMIO0B B CEJICKUMH pacTeHuUu. [lonyuerue
MOHOKNIOHANbHBIX anmume. Mcnoav3o6anue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
SMUEKJIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METOJI TpaHCIUIAHTALHUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUsA, KYTbIMUBUPOBAHUS U MUKDOKIOHATLHOO0 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass M TeHHasd WHXEHepus. MCKyCCTBEHHBI CHHTE3 I'€HAa W
koHcTpyupoBanue pexkomouHantHbix JJHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U 3TUYECKHE NMPOOJIEMbl TeHHON MHXEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMuas mudposas meaununa. [1LP-
JIUArHOCTUKAa. MeTaOoJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YEJIOBEKa I OLICHKH COCTOSIHUSL €ro 3J0pOBbs. MCIONB30BaHUE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust [ pa3pabOTKU
(yHIaMEHTaTbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTUH TPEXMEPHOIro OMONMpPUHTHUHIA U cKaddoyauHra
JUISL PELIEHUS 3a/1a4 [IEPCOHAIU3UPOBAHHON MEIULIMHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3OyauTeneid OPBU, ycTaHoBiieHHE MOJIEKYISPHBIX MEXaHHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpamuu

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas nHKeHepUs», «I eHHass HHXKEHEPUI».

JlaGoparopHas padorta «l3ydyeHue o0bEKTOB OMOTEXHOIOTUI.

IIpakTuyeckasi padora «llonydeHue MOJTOYHOKHUCITBIX IPOTYKTOBY.

JKcKypcusi «bHOTEXHOJNOrMsS — BaXKHEWIAs MPOU3BOJIUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTHYECKOE MTPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIOIMOHHBIX MpeICTABJEHHHA B
onosiorum

OpomonmonHas Teopuss Y. JlapBuna. IlpeanocbUik BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUIIbI 3BOJIIOIMY BUIOB o Y. J[apBuHY (BbICOKAasi HHTEHCUBHOCTD
Pa3MHOXKEHHUS OpPraHM3MOB, HACIEJICTBEHHas M3MEHYHMBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnueckor Tteopun sBomouun (CTI). HeltpanbHas
Teopusi  dBonmtouur. CoOBpeMEHHas HBOJIIOLMOHHAS ~ OWOJOTHS. 3HAUYCHHUE
ABOJIOLIMOHHON T€OpUU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn



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

Tabnuue! u cxemsl: «Cuctema xuBoi npupoasl (1o K. Jlunuero)y, «Jlectuuna
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm (popMupoBaHUs MPUCTIOCOOTEHUH Y
pacTeHuil u *kuBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapipyra myremectsus Y.
HNapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl romy6Gei», «MHoroobpasue KyibTypHbIX (opM KamycTbl», «Ilopoab
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBbIX BUAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOILUEHMS MABWXKYIIMX CHJ JBOMIOUAN», «OCHOBHBIE ITOJIOKEHHUS
CUHTETUYECKON TEOPUH IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lonynsuus Kak sneMeHTapHas eAuHuLa 3BOOIMA. COBPEMEHHBIE METOBI
OLICHKM TEHETUYECKOTO pPa3HOOOpa3usi M CTPYKTyphl mnonyisuuii. M3Menenue
reHooHJa TOMYJSIUU KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBIIEHHE. 3aKOH
reHeTuyeckoro papHoecus Jxx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOPhl (ABUKYIIKME CHUJIBI) HBOJIONUHU. MyTarmOHHBIN
nporecc. KomOuHatuBHass u3MeHYUMBOCTh. [JIpeiid reHOB — ciyuailiHbIe
HEHAIPABJICHHbIE U3MEHEHUSI YACTOT ajuiesiel B MOMysIusax. DPHeKT OCHOBATENS.
Dppexm OGymoiniounozo eopaviuka. CHudCeHue 2eHemuyecko20 pasHo0OpPA3UA:
npuuunsl u creocmeus. llpossienue sghghexma opetigha eenos 6 6ONLUWUX U MATBLX

NONYAAYUSIX. Murpauumu. N3onsus TTOITYJISIITHAM: reorpadudeckas
(mpocTpaHCTBeHHAs), OMOJIOTHYeCcKast (pEeIpOayKTHBHAS ).
EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoaOIUUA. DOpMEI

€CTEeCTBEHHOTO  OTOOpa:  JBIKYIIUN, CTAOWIM3UPYIOIIMKM, pa3phIBAIOIINAM
(mm3pynTuBHbIii). [lomoBoit or6op. BO3HWKHOBEHHE M HIBOIIOIMS COIMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BozankHnoBeHne npucrnocoOaeHuit y oprann3MoB. ApoMopd03bl U UANO0A AT TAIIUH.
[Tpumepsl ipucocobsIeHNH y OpraHu3MOB: MOpGoorudeckue, GU3HoIOTHIECKHE,
Onoxumudeckne, ToBeaeHUeCKHe. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKpodBotonnu. M3omsiuus — kimodeBod ¢aktop BumooOpaszoBanms. [yt u
CITIOCOOBI BH1000pa30BaHMUS: aJIJIONATPUUIECKOE (reorpaduyeckoe),
CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE)» (monumIONU3AIHS,
rubpuanzanus). JmuTeapHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOMIOLMOHHOM OHONOTUH B pa3pabOTKE HAyYHbIX METO0B COXPaHEHUS
O6uopazHooOpa3usi. MUKPOIBOJIONUS U KODBOJIOIUS MApa3UTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K AHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEW.

JdemoHcTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHAasE W3MEHUYMBOCTHY, «llomyndnuronHas
CTPYKTypa BHla», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkymiue
CWJIbl 3BOJIIOLIUUY, «DKOJIOTMYECKass M30JSALUs MONYJALUA ceBaHCKOM (openny,
«["eorpadmyeckas N30SIHS TUCTBEHHULIBI CHOMPCKOM U TUCTBEHHULIBI JAyPCKOW»,
«ITonynsiIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U XepTB», «Cxema nelcTBus
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylecTBOBaHUEY, « UHyCTpUaIbHBIM
MenaHu3My»,  «OKuBble — uckomaembie»,  «IlOKpOBUTEIBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenympexnaromas okpacka >XHUBOTHBIX», «DU3HOIOTHYECKHE
agantamuny, «l[IprucnocoOIeHHOCT, OpraHu3MOB U €€ OTHOCHTEIBHOCTHY,
«Kpurepuu Buna», «Bunasl-nBoiHukmny, «CTpykTypa Buaa B npupojie», «Crnocoosl
BUI000pa3oBaHusy, «I'eorpaduueckoe Bu1000pa3zoBanne TpEX BUIOB JIAH bIIICH,
«IKOJNOTHYEeCKOe BUI000pa3oBaHUE BHUAOB CUHUID, «IloNMHUIIIONABI pacTeHUN»,
«KarmycTHO-peAeUHbINH THOPUI.

Oo6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesa NTUIl U
3Bepeil ¢ MpUMEPaMU Pa3IMYHBIX TPUCTIOCOOICHHM, Yyyea MTHIl U 3BEpel pa3HbIX
BUJIOB, TepOapuu pacTeHUW OJM3KUX BHIAOB, OOPA30BaBIIMXCS Pa3IMYHBIMH
criocobamu.

JlabopaTopHas pa6oTa «BbIsBIICHIE H3MEHUNBOCTH Y 0COOCH OJTHOTO BUIa».

JlabopaTopHas padora «IIprcrnoco6eHuss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11eJIeCO00Pa3ZHOCThY.

JlaGopaTtopHas paGora «CpaBHEeHHE BHIOB 10 MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U €€ pe3yJbTaThl

Meronbl  uM3ydeHus MakpolBoJionuu. [laneoHTonormueckne  MeETOJbI
u3ydyeHus: opomonuu. Ilepexoanbie Qopmbl M (PUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre metonsl u3yueHus sBonmonuu. CpaBHeHHE (GIOpHI U
(dayHsl MaTepukoB M OCTpoBOB. buoreorpaduyeckue obmactu 3emiun. Bunsi-
SHAEMUKHU U PEITUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3YyUECHHS
IBOMIIOLMHU. ['eHeTHueckrue MEXaHU3Mbl 3BOJIOLMKA OHTOT€HE3a U MOSBICHHS
SBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PyaumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMATUYECKUE METOAbI U3yUCHHUS IBOIIONUU. ['OMOJIOTHYHbBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIUSI TCHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvl yHKYuULL.
HeoOpaTtumocTs 3BodonMd. AjanTuBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
ABOJIIOLIHH.

JdemoHcTpanumn

[Hoptpets: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUMN P JIOMIAIN», «APXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy,  «Punmoputbr»y,  «CeMeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOPUOHATBLHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aHAJOTWYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEIOBEKa M IIHMIaH3e», «[JaBHBIC
HAIpPABJICHUS 3BOJIOLNNY, «OO0IIHE 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6GopynoBaHue: KOJJICKIIUU, TepOapuu, MYJSIKA HCKOMAEMBIX OCTAaTKOB
OpraHMU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxkaeHue u pa3BuTHe )KU3HHA HA 3emule

HayuHbple THUNOTE3bl NPOUCXOXKICHUS >KM3HUM Ha 3emie. AOUOTeHe3 W
naHcnepmus. [loHay4dHble TpeaCcTaBICHUS O 3aPOXKIACHUU KU3HU (KPEAMOHU3M).
I'mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpKEHHE onbITaMu D.
Penu, JI. Cnannanmanwu, JI. [Tactepa. [IpoucxoxaeHue xu3HN U aCTPOOHOIOTHS.

OcHOBHBIE 3Tarbl HEOPraHWYECKOU SBOJIIOLIUH. [Lmanerapnas
(reonoruyeckas) OHBOJIONMSA. XHUMHYECKas OdBOMIONUS. AOWOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heopranmyeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanue nmoaumepoB n3 MoHoMepoB. KoamepBatnas runote3a A. M. Onapuna,
runore3a nepBuyHoro OynboHa J[k. XonpeitHa, reHeruueckass rumore3a [
Ménnepa. PubGosumsr (T. UYex) um rumoresa «mupa PHK» VY. Tunbepra.
®opmupoBaHrue MeMOpPaH U BOSHUKHOBEHUE MMPOTOKIETKH.

Ncrtopus 3emiin u MeTo bl €€ n3yueHus. ickonaeMble OpraHuyecKue OCTaTKH.
I'eoxpononorust u e€ meroasl. OTHOCHUTENbHASI M aOCOJIIOTHAsI T€OXPOHOJOTHS.
['eoxpoHosiornueckas mKana: 30Hbl, 3Pbl, IEPUOIbI, STOXH.

HavaneHble sTambl opraHudeckor 3BoJironuu. [losiBiieHWE W ABOIONUA
MEPBBIX KIETOK. DBOJIOIUSA MeTaboin3Ma. BO3ZHUKHOBEHHE MEPBBIX YKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTsl. [IpokapruoTHI 1 3yKapuOTHI.



[IpoucxoxeHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [IpOHMCXOXKJIEHME MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl ABOJIOLNMUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpGhO3bI
pacreHui. Bpixox pacreHun Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMe UMM cymu. CeMeHHble pacTteHus. l[IpoucxokaeHue [BETKOBBIX
pacTeHu.

OcHOBHBIE ATalbl 3BOJIONUHU KUBOTHOTO Mupa. OcHOBHBIE apoMop(]o3sl
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpa0BbIE )KUBOTHBIC. JKU3Hb B BOJI€. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntutl. [lpunmun xmodyeBoro apomopdosza. OcBoeHue OECMO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUodaM: apxei, MPOTEPO30u,
najaeo30i, Me3030M, kaliHo30i. O01Ias XapakTepruCTHKa KIIMMaTa ¥ T€OJOTHUECKUX
npoiieccoB. [losiBIeHre M paciBeT XapaKTEPHBIX OPraHU3MOB. YTIIeOOpa3OBaHUE:
€ro yCIIOBUS U BIUSIHUE HA Ta30BBIM cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJIOTMYECKHUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEACTBUS MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KpPU3HUC, €ro
ocobenHoctu. [Ipobiiema coxpaneHnust OnopasHooOpas3ust Ha 3emIie.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpamuu

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumep, I'. IOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lacTepa mo
U3YUYEHUIO caMmo3apoxkaeHust xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpny,
«JTanbl  HEOPraHWYECKOW  H3BONIIOLUKY»,  «['€oXpoHOJIOrMYecKas  IIKajaay,
«HadanpHbIe STanbl OPraHUYECKON ABOMIONUNY», «CxeMa 00pa3oBaHUSI DYyKapHOT
nytéMm cumOuorenesa», «Cucrema KUBOW mpupons», «CTpoeHHEe BUpPYCay,
«Apomopdossl  pactrenHuit», «PuHHOGUTE, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKI€eTouHble BOJOpOCHNY», «Mxu», «llanopoTHukn», «l 0JI0OCEMEHHBIE
pactenusi», «Opranbl IBETKOBBIX pacTeHU», «Cxema pa3BUTHUS KUBOTHOTO MUPay,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumedanomnonoctabiey, «Ilmockue
yepBu», «Unenucronorue», «PbuiObI», «3eMHOBOMHBICY, «lIpecMbIKarommecs,
«IItney, «MiekonuTtaromuey, «Pa3zButue xu3Hu B apxeuckou spe», «PazButue
XKU3HA B TMPOTEPO3OUCKOU 3pe», «Pa3BuTHE KH3HM B MNAJICO30HMCKOM IpeEr,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE )KM3HU B KAaTHO30MCKOU 3pe»,
«CoBpeMEeHHasi CHCTEMA OPraHUYE€CKOr0 MUPAY.



O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIE MPENAPAThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUH
WTJIOKOXHUX, CKEJIEThI MO3BOHOYHBIX KMUBOTHBIX, Uydesia NTUIl U 3BEPEN, KOJICKIIUN
OKAMEHEJIOCTEM, TIOJE3HBIX HMCKOMAEMBIX, MYJISIKM OpPraHMYE€CKUX OCTaTKOB
OpPraHu3MOB.

BupryanbHas naboparopnas padora «MozaenupoBanue onsIToB Muiuiepa—
HOpu o n3zydeHunto abMoreHHOro CUHTE3a OPraHMYeCKUX COSTMHEHHM B IEPBUYHON
atMocdepe».

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

IIpakTuueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTHEIIOBY.

IIpakTnyeckas padora «/3ydeHre oCOOCHHOCTEH CTPOEHUsS TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJJ0BEKa — AaHTPOIOIeHe3

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

CraHOBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4YelIoBeKa. Pennrunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPUU.

CX0ACTBO YeNoBEKa C KUBOTHBIMUA. CHCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, bU3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs 4eI0oBeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. PazBUTHE TOJIOBHOIO MO3ra M BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COLMATIbHBIE.
CooTHoIIeHNe OMOJIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHuWe denmoBeKOOOpa3HbIE O00E3bSHBI
(IMPOKOHCYJIBI) M pAaHHUE TTOHTHIBI — OOITUE MTPEAKHA YeITOBEKOOOPa3HBIX 00€3bsH U
mojeld. ABCTpaJIONUTEKU — ABYHOTHE NpeAKH JroAel. UenoBek yMenblil, IepBbie
WU3TOTOBJIIEHUS OpyAUl Tpyaa. UenoBek NpsAMOXOASAIINN U IEPBBIM BBIXOJ JIFOJEH 32
npenensl Adpukn. YenoBek reiiens0eprekuii — o0mmuii mpeI0K HeaHIepTaTbCKOTO
YEeJIOBEKAa W YEJIOBEKA Pa3yMHOro. YenoBEeK HEaHIEpPTaNbCKUM KAaK BUJ JIOAECH
XOJIOJJHOTO KJMMaTa. YeJlOBeK pa3yMHbId COBPEMEHHOIO THUNA, JECHUCOBCKUU
YeJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpenenamu Adpuku. Ilaneorenetnka u
MaJICOTEHOMMKA.

DBOJIIOIUSL COBPEMEHHOI0 uenoBeka. EcTecTBeHHBIM OTOOp B MOMYJSLUAX
yesnoBeka. MyTanMoHHbIM mpoiuiecc W nojguMopdusM. [lomynsiiMoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.



Yenoseueckue pacel. IloHdarue o pace. bompmme pachbl: eBponeouHas
(eBpa3uiickasi),  aBCTpaJiO-HETpoHWAHas  (PKBATOpHabHAsi),  MOHITOJIOWHAS
(a3uarcko-amMepuKaHcKkas). Bpems M myTH paccelieHHsl 4YelloBeKa MO IUTaHETe.
EnunctBO  4yenoBeueckux pac. HayuyHas  HECOCTOSITENIBHOCTH  pacu3Ma.
[Tpucnoco6ieHHOCTh 4YelOBEKa K pPa3HbIM YCIOBHUSM OKpYKAlOWEH Cpebl.
Bnusinue reorpaduueckoil cpesl u aperida reHoB Ha MOP(OIOTHI0 U PU3HOTIOTUIO
YeJI0BEKa.

MexaucuMIuInHapHbple  MeToJbl B (usuueckoil  (OMOJIOTrHYECKOM )
AHTPONOJIOTHHM.  ODBOJIIOLIMOHHAS  QHTPOMNOJIOTUSI W MAJCOAHTPOIOJIOTUs
YEJOBECUECKUX MOMYyJIsiLUi. brocolnuranbHble UCCIAEIO0BAHUS MPUPOABLI UYEIOBEKA.
UccnenoBanue K03BOMIONUKM OMOTOTUUECKOTO U COIMAILHOTO B UETIOBEKE.

JdemoHcTpanumn

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

Tabmuipl U cxembl: «KMeTOJIbI aHTPOIOJIOTHNY, «[ 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKeIeT YeloBeKa M CKeJeT IITUMIIaH3ey,
«PyauMEHTHI U aTaBU3MBbI», «/[BHKYIIUE CUIIBI aHTPOIIOTE€HE3a», « DBOITIOIIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
npAMOXOIAIINIY, «JleHncoBckuii yenoBek» «Heanaepranpupl», «KpoMaHbOHIBIY,
«IIpenku yenoBekay», «ITarbl IBOIIOLNH YEIOBEKa», «Packl uemoBekay.

O6opynoBaHue: MyJISDKM — OKaMEHENOCTeH, MpeaMEeTOB MaTepuaibHOU
KyJIbTYphl TMPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OWUOJCHCKUMH CIOKETaMU IIPOMCXOXKICHUS YeoBeKa,
doTorpaduu HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJIEINb
yeperna 4eJa0oBeKa U yeperna MUMIIaH3€, MOAEIb KUCTH YEJI0OBEKA U KUCTH IIIMMIIAH3E,
MOJEJH TOpCa MPEIKOB YETIOBEKA.

JlabopaTopHass paGora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3AHHBIX C IMIPAMOXO0XKICHUEM.

IIpakTuueckas padora «3yueHne SKOJOTrMYECKUX aJanTaluil YeI0BeKa.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOUIECHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKPY Kalollel cpeaou

3apokieHre 1 pa3BuTue dkoioruu B Tpyaax A. ['ymGonpara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkens, A. Tencau, B. H. Cykauésa. Paznenbr u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUpoJIHble W JabopaTopHbie. MoaenupoBaHue B SKOJOTMU. MOHUTOPUHT
OKpYKaIoIIel cpeibl: TOKAIBHBIN, PErHOHAIBHBIN U TJI00AIBHBIH.

3HAaYEHHE OKOJIOTMYECKMX 3HAHUM JUISI  YEJOBEKa. JKOJIOTHUYECKOE
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€M YEJIOBEYECTBA C Mpupoaoi. @opMuUpoBaHHE
3KOJIOTUYECKOM KYJBTYPBI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUS.



JdemoHcTpanuun

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

Tabmuipl 1 cxembl: «Pa3nensl 3konorun», «MeTonbl 3Konorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpenb».

JlaGoparopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
VICCIIEIOBAHUNY.

Tema 7. Opranusmsl U cpeia O0UTAHUA

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nercTtBusd. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororenusie. O01ume
3aKOHOMEPHOCTH AEHCTBUSl 3Kojoruyeckux Qakropos. IlpaBumino munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTb. ODBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHuid M JKMBOTHBIX II0 OTHOIIEHHMIO K cBeTy. CHrHaibHas pojib CBETA.
DoTonepruoanu3M.

Temmnepatypa kak skoyiorudeckuit ¢dakrop. JleiicTBue TtemmepaTypbl Ha
opraHu3Mbl. [loMKnIOTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. Ilpucmocobrenust pacteHuil K
noJiep>kaHuio BogHoro Oamanca. Kiaccudukanus pacTeHHil MO OTHOIICHUIO K
Bojie. [Ipucnoco6ieHus >KMBOTHBIX K M3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
rIyOMHHAasT  TOAMOYBEHHAs, BHYTpHUOpraHu3MeHHas.  Du3uKo-XuMUYeCcKue
0COOEHHOCTH cpesl oouTaHusi opranu3MoB. [Iprucrnoco6nenns opraHu3MoB K KU3HU
B pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHHE puUTMBbL. CyTOYHBIE U
rogu4yHbie pUTMBL. [IpUCTIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBUH KU3HHU.

XKuzuennsie popmbl opranu3MoB. [lonsTue o xxu3HeHHOM hopme. JK3HEHHBIE
dbopMBI pacTeHHil: AEpeBbs, KYCTApPHHUKH, KYCTAaPHHUYKH, MHOTOJICTHHE TpPAaBhI,
OJTHOJIETHHE TPaBbl. JKuU3HEHHBIC (HOPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue daktopsl. Busibl OMOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIHA,
XUIIIHUYECTBO, cuMOno3 u ero ¢opmel. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJICOHHUYECTBO). Herpoduueckue
B3auMojeicTBUs  (Tomuueckue, (dopuyeckue, (Qpadbpudeckue).  3HaAUCHUE



OMOTHYECKUX B3aUMOJICUCTBUU MJI1 CYIIECTBOBAHMUS OPraHU3MOB B CpeJe
obutanus. [[puHIIUN KOHKYPEHTHOT'O UCKIIOUEHUS.

JdemoHcTpanuun

Tabmuipl u cxembl: «Okojorudyeckue (akropsr», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC >KUBOTHBIC», «DU3MOJOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpeabl OOWTaHUST OpPraHU3MOBY», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie popMbl pacTeHuity, « KuzHeHHbIE (OPMBI KUBOTHBIXY, « IKOCUCTEMA
IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOro Jjecay, «llemu nuranusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KonkypeH1us», «Cumom03»,
«KomMeHcamzmy.

O6GopynoBaHue: repOapuyd pPacTeHHM W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOpPOB, TrepOapuu CBETOJHOOUBBIX,
TEHEIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOWBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoapru M KOJUICKIIUU TETIOFOONBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3BEpel, repOapuu
pacTeHuil, oTHoOcSIUXCA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUIEKIUU KUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax,
repOapuM M KOJUIGKIIMM pACTEHUW M SKUBOTHBIX, OOJAJAIONIMX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH JKH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUU U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIHMH
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBHSIX.

JlabopaTopHass padora «BbIsIBICHHE TMPHUCIIOCOOJICHUN OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TMPHUCIIOCOOJICHHN OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHATOMHYECKHE OCOOCHHOCTH PACTCHHUI U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Jko0rusi BUA0B U MOMYJISAIM A

DKOJIOTUYECKHE XapaKTEPUCTUKU  MOMYJISALHUU. [lonynsamust ~ Kak
Ouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpenbl, GU3HMUECKHX OAPbEPOB H
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynaanuii. OCHOBHbIE TMOKa3aTeNM MOMYJSALHUH: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasT W TOJOBasg CTPYKTypa, pOXKAAEMOCTb, HPUPOCT, TEMI POCTa,
CMEpPTHOCTh, MUTPAIUSL.

DKkoJioruyeckasi CTpykrypa nonyisiuu. OIeHKa YUCIEHHOCTH MOMYJISIHUU.
JluHaMuKa TONYJSIIUM W €€ peryisnus. buoThyeckuil moTeHUuan MOMyJIsIUu.
MopaenupoBanue JUHAMHUKYU nonyasiuud. KpuBbie pocTa YMCIEHHOCTH MOMYJISIUU.
KpuBbie BbDKMBaHMS. Perynsiusi 4YUCICHHOCTH MOMYJALUN: PoJib (PaKTOPOB,



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

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenpb skoimormdeckon Humm Jxk.JM. XatumHcona. Pasmepsl dkosorndeckou
Humy. [loTeHnmanpHas U peain30BaHHAs HULIH.

Bun kak cucrema nomymsinuid. Apeanbl BUIOB. BHIBI M HMX >KU3HECHHBIE
CTpAaTETHH. JKOJOTHUECKNE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEAEHUS W MUTpAlMi >KUBOTHBIX. buojornueckue
WHBa3UM 4y>KEPOIHBIX BUIOB.

JdemoHcTpanumn

IToptper: Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTMUYECKHE XAPAKTEPUCTUKHU  MOIMYIISIUN»,
«IIpocTpaHcTBEHHass  CTpykTypa  nomyisiquu», «Bo3pacTHble  mupamMubl
nonymanuny», «CKOpPOCTh  3acelIeHHs] IOBEPXHOCTH  3E€MIIM  Pa3IM4YHBbIMU
opranuzMamMmn», «Mogeinb 3kosiorndueckor Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH JKUBOTHBIX.

JlaGopaTopuas padora «IIpucrnocobnenus ceMsH pacTeHUH K pacCeIeHUIO.

Tema 9. Jkos0rust co0001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buonieHo3 u ero crpykrypa. CBS3u MexIy
opraHu3MaMu B OUOIIEHO3E.

OkocucrteMa kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKUMOHATBHBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOIYIEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue I1enmu W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl 1 Wbl B 3KOocucTeMax. KpyroBopoT BelIECTB U NOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE IIOKa3aTeIu 3KOCUCTEMBI. briomacca 1 mpoayKuus. DKOJIOTHYECKHE
UpaMU/Ibl Yhcell, OMOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu.
HanpaBnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble U
BTOPUYHBIE CYKLUECCUM M UX MPUYUHBL. AHTPOIIOI€HHBIE BO3JICUCTBHUS Ha
cykneccuu. Knmumakcunoe coo0rmiectBo. bruopaznooOpasue u moiHOTa KpyroBopoTa
BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

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

AHTpOIIOT€HHBIE 3KOCHUCTEMBI. Arpo3kocHucTeMa. ArpoueHos. Paznuuus
MEX1Y aHTPONIOT€HHBIMU U MPUPOITHBIMU SIKOCUCTEMAMMU.

VYpb6oskocucteMbl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteMm. ['opojackas
bnopa u ¢ayna. CunanTponuzauusi Tropoickoi Qaynsl. buonorumyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHKSI OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponv kackadHo2o 3ggekma u udo8-20ughpuxamopos (Kirouegvlx
8U008) 6 hyHKyuoHuposanuu s3xocucmem. llepeHOC PHEPTUHM U BEIIECTB MEXIY
CMEXHBIMU IKOCUCTEMAMHU. Y CTOWUYUBOCTh OPTraHU3MOB, MOMYJISIIUN U SKOCUCTEM
B YCIIOBUSX €CTECCTBEHHBIX U aHTPOITOTCHHBIX BO3CHCTBUH.

Mexanusmul 86030eticmeus 3a2psA3HeHULl PA3ZHLIX MUNOE HA CYOOPSAHUIMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KOJ02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmeus. Meroaoaorus
MOHHUTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX SKOCHCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuet u  cxembl:  «CTpykTypa  OuoleHo3a»,  «JKocHcTeMa
IITUPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOUHOIO Jiecay, «DyHKIIMOHAIbHBIC
I'PYIITBI OPTaHU3MOB B KOCUCTEMEY, «KpyroBOpOT BelecTB B SKocucTeMey, «llemu
nuTaHus  (MacTOWIIHAS, JETPUTHAS)», «DKOJOTHYEeCKas NHUpaMHaa YHCEID»,
«IKoNoruvecKas mupaMuia OMOMacCh», «DKOJOTHUECKas MUpaMuia SHEPTUN»,
«O0pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapay, «JKocucTemMa 03epay, «ArpoueHos», «KpyroBopoT BemecTB U MOTOK
SHEPrUU B arporeHo3e», «[Ipumeps ypOoskocuctem».

O6opynoBanue: repdbapun pacTeHU, KOJUIEKIIMU HACEKOMBIX, Uydesia MTULl U
3Bepeii, repOdapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucanue ypo0dKOCUCTEMBI».

JlabopaTopHass pabGora «l3yueHue pa3zHOOOpa3us MEIKHX TOYBCHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «KCKypCHsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
€JIbHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€PO, OOJI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o000j0Yka 3eMIM, TJ€ CYIICCTBYET HWIIH
CylllecTBOBaja kU3Hb. PazBuTue npeacrasieHuid o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. O6mactu 6uochepsl u e€ coctas. JKupoe
BEIIECTBO OMOCGhepsl U ero PyHKITUH.

3aKOHOMEPHOCTH cyllecTBoBaHUs Ouochepsl. OcodbeHHocTH Onocdepsl Kak
ro0anpHOM 3K0cucTeMBl. J[MHAaMUueckoe paBHOBecue B onocdepe. KpyroBopotsl
BEIIECTB U OMOTCOXUMUYECKHE IUKIIBI (YTIIepoaa, a30Ta). PUTMUYHOCTD SIBIICHUN B
ouocdepe.



3oHanbHOCTH Ouochepsl. [lonstue o 6Guome. OCHOBHBIE OMOMBI CYIIIN: TYHPA,
XBOWHBIE Jieca, CMEIIaHHbIE M IIHPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
MyCTHIHU, TPOMUYECKUE JIECA, BRICOKOTOPhA. KilnMaTt, pacTUTENBHBIN U KUBOTHBIN
MUp OMOMOB CYIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMAIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmuipl u cxembl: «I'eocdepsr 3emmuy», «KpyroBopor azora B mpupoey,
«KpyroBopot yriepoma B mipupone», «KpyroBopor Kuciopoaa B TPHUPOIL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIE OMOMBI cymny, «Kiumartuueckue
nosica 3emnm», «Tynapay», «Taiira», «Cmemannsiii jec», «IIMpOKOIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlycTeiasy, « Tponuueckuii gecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek U oKpy:kainas cpeaa

DKOJIOTUYECKHE KPU3HChI M WX MNpUuuHBL. Bo3jelcTBue delloBeka Ha
o6uocdepy. 3arpszHeHne BO3aymHON cpeabl. OxpaHa BO3ayXa. 3arpsi3HeHNE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbsl. OXxpaHa MOYBEHHBIX
pecypcoB. 3MeHeHue kinmara.

AHTpOIIOreHHOE BO3ACHCTBUE HAa PACTUTEIBHBIN M KUBOTHBIM Mup. OxpaHa
PACTUTENIBHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXpaHbl MPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansiembie mnpuponnsie Tepputopun (OOIIT).
Boranuyeckue caapl ¥ 300JI0TMUYECKUE TTAPKU.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonanbHO€  MPUPOJOMONB30BAHME M COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasuss 3eman. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYCCKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIC MOCIIEICTBHS.

Pa3BuTne METOZOB MOHUTOPHMHTA Pa3BUTHS OMACHBIX TEXHOTECHHBIX
nporieccoB. CucmemHvle ucciedosanus nepexoda K pecypcocbepezaiowell U
KOHKYPEeHmMOocCnocoonou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcul.
Hayuonanvuvie ungopmayuonuvie cucmemsi, obecneuusarowue O00CMyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3IKkocucmem. (OcHoOBbI
sKOpeaburumayuy dKocucmem u cnocob6o8 0Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemMHbIX IKOCUCHIEM.

JdemoHcTpanumn

Tabnuiibl 1 cxembl: «3arpsa3Henue atMochepbl», «3arpsi3HeHUE TuApocPeps,
«3arpsizHenue nouBbly, «llapuukoBsiil 3¢ dext», «Ocod0 oxpaHsemMbie TPUPOIHbIC
TeppuTOpUnY, «MOJEH YIPABISIEMOTO MUPAY.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kauru Poccuiickoit denepannu, KpacHON KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

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

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPAMMBbI MO OUOIOTHUU
BBIICJICHBI CIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCI POCCUNUCKOM
IPaKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haluyue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejleHanpasienHoe pazeumiue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CnOCOOHOCIU CMABUMb TICIA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTPaMMBI IO OMOJIOTHU JOCTUTAIOTCS B
€IUHCTBE YYeOHOW U BOCIHUTATCIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIiecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M IPABOMOPSAKY, YEJIOBEKY TPyJa U CTapiieMy IMOKOJICHHIO,
B3aUMHOI'0 YBa)KE€HHS, OEpPEKHOrO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYAIOMIUXCSI PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TO3UTHUBHBIX BHYTPEHHHUX  YOEXIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA JEATEIHHOCTU B MPOIIECCE peain3alii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOU JIEITEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 0053aHHOCTEH, YBaKEHHE 3aKOHA
Y TIPaBOIOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, pEIICHUM Yy4YeOHBIX M [O3HABATENIbHBIX 3a/lad, BBHINOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJIEH C pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4y, YBaXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMAaHUTApPHOM U BOJIOHTEPCKOU JI€SITETBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoi, ropaoctu
3a CBOM Kpail, cBor0 PoauHy, CBOM fA3bIK U KYJbTYpy, IPOILIOE M HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NOCTHXKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHMH, TOHHUMAaHUS 3HAYCHHS OWOJOTMM B TO3HAHHHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE YXOBHBIX IEHHOCTEN POCCUIMCKOT0 HApO1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEISM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

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

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOpMHPOBAHHMS KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

MOHUMAaHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
NUTaHue, COOJI0ICHIE TUTUEHUYECKUX TIPaBUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM M OTHbIXa, peryiasipHas (Qu3uyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY H
NCUXUUYECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0e301acHOro MOBEJICHUS B CUTYalUsIX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUM W HENPUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHSTh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud € Pean30BBIBATH
cOOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W C€aMOOOpa30BaHHMIO Ha
MPOTSHXKEHU U BCEU )KU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSA TMOCTYIIKOB UM OIEHKM WX BO3MOKHBIX TIOCIEICTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YUCHUH OMOJIOTUH 3HAHUS
U yYMEHHMS TpU pPEIIeHUU MNpoOsiieM, CBSI3aHHBIX C  PalMOHAJIBHBIM
OPUPOJONOJIB30BAHNEM  (COONIOJIEHHE  MpaBWJ  TOBEACHUS B  NIPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUA B HKOCHUCTEMaxX, OXpaHy BHUJOB,
aKocHuCcTeM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUN, MPUHOCAIINX BPEI OKPYKAKOIIEH MPUPOTHOU
cpeie, yMEHHE MPOTHO3UPOBATh HEOJIArompUsITHBIE SKOJIOTMYECKHE MOCIECTBUS
MPEINPUHUMAEMBIX IEHCTBUI U PENOTBPALIATh HX;



HaJIMYUe Pa3BUTOrO SKOJIOTMUYECKOTO MBIIUICHUS, YKOJIOTUUECKOU KYJIbTYPHI,
OTbITa NeSATeNTbHOCTH HKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOW U COLMAIIBHOU
PaKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKOU JEATETLHOCTH DKOJIOTUYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTE
KYJBbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHUCTBUS MEXY JIFOJIbMU U TTO3HAHUS MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKdh, OCO3HaHUs €€ poJid B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHMs TPUPOTHOTO PABHOBECHS;

yOeXJIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JII COBPEMEHHOW IUBUIIU3AIINHU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX  pellaTh  pecypcHble  MpOOJeMbl  Pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJAa U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  Tmepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAI[MOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOYYarOIIMXCS, (HOPMHUPYEMOM
P U3y4eHUU OMOJIOTUH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH WCIOJIb30BaTh IMOJTy4YaeMble 3HAHHS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHpPA U MPOUCXOASAIINX B HEM HM3MEHEHUH,
yMEHHE JeiaTh OOOCHOBAaHHBIC 3aKIIOYEHUS HA OCHOBE HAy4YHBIX (DAKTOB o
UMEIOIINXCS JaHHBIX C LENbI0 MOJYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAaY4YHOH JMESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U UCCJIEI0BATEIBCKYIO AESTEIbHOCTh HHAMBUAYAILHO U B TPYIIIIE;

FOTOBHOCTh U  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY MOJIYYEHHMIO HOBBIX 3HAHUI MO OHOJIOTUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIFOYAIOT: 3HA4YUMBbIe I8 (OPMUPOBAHUS MHUPOBO33PEHUS OO0YYaIOMIMUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYUHbIC MOHSITHS, OTPa’KaroIiue
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHUpa U CHEeUU(PUKY METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTus, SIBICHHE, MPOIIECC,
cCUCTEeMa, Hay4yHbIH (paKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCCJIe/I0BaHNe, HAOII0IeHNEe, U3MEPEHHE, DKCTIEPUMEHT U JIPYTHe); YHUBEPCATbHbIE
yuyeOHble JeicTBUS (TO3HABaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYJISTUBHbBIC),
obecneunBaromue GopmMupoBaHue PyHKIIMOHATHLHON TPAMOTHOCTH U COLIMAJIBHOM
KOMIIETCHIIUM  OOYYalolIUXCs; CIOCOOHOCTh OOYYarolIUXCsi  HMCIOJIb30BaTh
OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHbIE
y4eOHbIe IEWCTBUS B MIO3HABATEIILHOM U COIIMAJIBHOM MPAKTHKE.

B pesynbrare u3ydeHus OMOJIOTUN HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus
y oOyuaromierocs OyayT chOpMUPOBaHBI IIO03HABaTEJbHBIC YHHBEPCAIbHBIC
yuyeOHbIe JCHCTBUS, KOMMYHHMKATHBHBIE YHUBEpPCAIbHbIE YyueOHBIE ICHCTBUS,
PETYJISITUBHBIE YHUBEpCAJIbHbIE YUeOHbIE JEHCTBUS, COBMECTHAS JAESATEIBHOCTb.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
00pa3oBaHus JOJKHBI OTPAXKaTh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO03HABATEJIbLHBIMH
AeCTBUAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOATENLHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BAaTh MPU OCBOCHHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHa)IM3a, CHHTE3a, CpaBHEHHUS, KJIacCH(PUKAIUH, 0000IICHMS ), PaCKPhIBATH CMBICIT
OMONOTUYECKUX TOHATUN (BBIIENSATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpEeNeNATh LEeNu ACATEIbHOCTH, 3ajaBas MHapameTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTaThl AESITEILHOCTH C TOCTABICHHBIMU LIEIAMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHATHUS ISl O0OBsICHEHUST (DAKTOB U SBICHUM
YKWBOW MIPUPOJIBI,

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, POPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MOJIEIbHBIE CPEJICTBA JIJIsl IPE/ICTABICHUS CYIIECTBEHHBIX
CBSI3¢d W OTHOILICHHH B M3y4yaeMbIX OHMOJOTMYECKHUX OO0BEKTaX, a TakKxKe
MPOTUBOPEUHI Pa3HOrO poOja, BBISIBICHHBIX B Pa3IMYHBIX HHOOPMALMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepUalibHbIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
1eJISIM, OIEHUBATh PUCKU MOCIECTBUM 1€ TEIbHOCTH;

KOOPJMHUPOBATH U BHITIOJIHITH pabOTy B YCIOBUSIX PEaTbHOI0, BUPTYaIbLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH Y4€OHO-UCCIIEIOBATEILCKON M TPOCKTHOMN JIESITEIILHOCTH,
HaBBIKAMHU  paspenieHus mpodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS PAKTUUYECKUX 3a71a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJbBI JEATCIBHOCTH 110 IOJYYCHHUIO HOBOTO
3HaHUS, €ro MHTEPIpEeTalnd, NPeoOpa3oBaHUI0 U TPUMEHEHHIO B YYE€OHBIX
CUTYaIUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YUYeOHBIX U COIIMAIBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NEeSTETHHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TPUYMHHO-CJIEICTBEHHBIC CBSI3M M aKTyaJU3MpOBaTh 3ajauy,
BBIIBUTATh TUIIOTE3Y €€ peleHus, HAXOIUTh apTyMEHTHI JIJIs TOKa3aTeIbCTBAa CBOUX
YTBEPKJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHANIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

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

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JacTH
KU3HEIEATEITLHOCTH,

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, IOMyCKAIONNE aTbTePHATUBHBIC PEIICHMUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OWOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax maHHBIX, B VHTepHETE), aHAIM3UPOBATH
HHOOPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;



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

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIHTYPY aKTUBHOTO HCIIOJIb30BaHUS PA3TUIHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpMY  MPEICTaBICHUS
Oouosiornueckoi nHpopmanuu (CXxemsl, rpaduKku, TUarpaMmMbl, TAOJIUIIBI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJACTBA Mpu pabdoTe ¢
Oouosiorndyeckod umHOpMaNME: TPUMEHSTh XUMHYECKUe, (Quznueckue u
MaTeMaTHYeCKHUe 3HAKHM M CHUMBOJIBI, (OpMYyJibl, aO0peBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh U NIPeoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pACTO3HABaHUS U 3alUTBl  WH(OpMAaINH,
UH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU TO CYIIECTBY OOCYXJIaeMOW TeMbl (YMEHHE 3aJ]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaraeMoil
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIUN JAPYTHX yYACTHUKOB
JaJiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpeAcTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHUIOK BO3HHUKHOBEHHUS KOHQIMKTHBIX CHUTYaIlUH,
YMETh CMSTYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOACH, MPOSBISATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyIHpOBaTH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOAECHCTBUS IIPU PEIICHUH y4eOHOM 3a/1auu;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YJ€HA KOJIJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JOCTHMIKEHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KAXI0I0 yYaCTHUKA KOMAH bl B OOIIMIA
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE TMPOEKTHI, OLIEHMBATh MHJIEU C TMO3ULHUHA HOBU3HBI,
OpPUTHMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE IOBEAEHHUE B PAa3JIUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJjajieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMU JI€HCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTWYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YU€OHBIX CUTYyAIUsIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN 1EJeBble W CMBICIOBBIC
YCTAaHOBKM B CBOMX JCHCTBUSAX M MOCTYNKAX MO OTHOLIEHUIO K KUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIISATh IO3HABATEJIBHYIO NI€SITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
NEATEIIbHOCTU U KU3HEHHBIX CUTYaIUX;

CaMOCTOSATEIILHO COCTABIIATH IIJIaH PEIICHUS TPOOIJIEMBI C YIETOM UMEIOLTUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENIOUYTECHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKONH SPYIUINH B
pa3HbIX O00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIEKCUU sl OIEHKUA CHUTYalldd, BHIOOpA
BEPHOTO PEIICHUS;

yMETh OILICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO UX
CHUKEHMUIO;

MPUHUMATh MOTHBBI M AapryMEHThl APYTUX MpH aHAIU3€ PE3yIbTaTOB
NesATENbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:
MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI M ApPryMEHTHl JAPYIMX MNpPH AHAIW3E PE3yJbTATOB
NEATEIbHOCTH;
OpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEPXKAHUA Y4YEOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OPHEHTHUPOBAHBI Ha oOOecIeueHue
npodunpHoro  oOydeHus  oOydarommxcss  Ouosmornn. OHM — BKIIIOYAIOT:
crienuuyeckue st OMOJIOTHN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH 110
OCBOCHUI0, UHTEPIIPETALIMK U MPEOOPa30BAHUIO 3HAHUM, BHUJIBI JACATEILHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUN U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI IO
rojiaMm U3y4eHHUs.

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

c(hOpMHUPOBAHHOCTh 3HAHUW O MECT€ U pOJH OHOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (POpPMHUPOBAHUHU E€CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHMH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHoJIOrny;

BJIAJICHUE CHCTEMOH  OHOJIOTMYECKMX 3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAralone OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKAa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJslHs, CaMOBOCIPOU3BEIICHHUE,
HACJIEJICTBEHHOCTh, U3MEHUYMBOCTb, POCT U pa3BUTHE), OHOJOTMYECKUE TEOPUH
(knetounas Teopust T. lIBanna, M. lllneiinena, P. BupxoBa, xpoMocomMHas Teopus
HacneactBeHHoctn T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOT000pa3us W MPOUCXOXKICHUS KyJIbTYPHBIX PaCTEHUM ), 3aKOHBI (€InHO00pa3us
MOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YACTOThl raMeT, HE3aBUCHUMOTO
HacienoBanud ['. MeHgensda, TOMOJOTMYECKHX PSAJOB B  HACIEICTBEHHOM
u3menunBoctyd H. U. BaBunosa), mpuHuumbl (KOMILIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX UCCIECAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PaCTEHUH, JKUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pACTEHMM, >KUBOTHBIX, YEJIOBEKAa, IPOILIECCOB KU3ZHEACITEIbHOCTH,



MPOTEKAIOUIUX B OPraHM3Max PacTeHHUH, KMBOTHBIX M YEJIOBEKA, OMOJOTMYECKUX
MpoLeccoB: 0OMeHa BellecTB (MeTadoIM3M), MPEBpPALIEHUSI YHEPTUHU, OPOKEHHUS,
aBTOTPO(HOTO U reTepoTPpOPHOro TUMOB MUTAHUA, (OTOCUHTE3a U XEMOCHUHTE3A,
MHUTO3a, Mel03a, raMeToreHes3a, MOpUOreHes3a, NoCTIMOPHUOHAILHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUS ~ opraHu3Ma  (OHTOIrEeHE3a),
B3aMMOJICHCTBUS T€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3U MEXAY OPraHOMIaMU KIETKH U HUX
GYyHKIUSAMU, CTPOCHUEM KIIETOK pPa3HbIX TKaHEH W UX (QYHKIUAMH, MEXIY
opraHaMud M CHUCTEMaMU OpraHOB Y pPAacTeHHi, >KUBOTHBIX W 4YEJOBEKa U MX
GYyHKIUSAMU, MEXIYy CUCTEMaMH OPraHOB M HMX (DYHKIUAMH, MEXAY dTarnaMu
oOMEeHa BelIeCTB, ATaramMy KJIETOYHOI'O LIMKJIA U KU3HEHHBIX IIUKIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, TEHOTHIIOM M (EHOTHIIOM, (PEHOTUIIOM H
(dakTopamu cpebl OOUTaHUS;

YMEHHUE BBIABIISITh OTJIUYUTEIbHBIC TTPU3HAKU KUBBIX CUCTEM, B TOM YHUCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUIME apryMEHThI, OHOJOTUYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl IOKAa3aTEJNIbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEXY UCCIIEIyeMbIMH OMOJIOTHYECKUMH MPOLIECCAMH U SIBJICHUSIMHU, JeJIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHUH MOJYUYE€HHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TIpaKTUYeCKue paboThl, COOII0IATH
npaBuja Ipu pabore ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTAIHHBIMU
cpenctBamu, GOpMyNIHpYS LEdb HCCIEAOBAHUS, AHATU3UPOBATH IOJTyYEHHBIC
pEe3yAbTaThI U JeNaTh BEIBOBI,

YMEHHE y4yacTBOBaThb B yu€OHO-HCCIIEJOBATENbCKON paboTe Mo OHOIOrHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATh  TOJYYEHHBIE  pE3yabTaThl  HAa  YUYCHUYECKUX
KOH(EPEHITUSX;

YMEHUE OIEHMWBATh AITHUYECKHE AaCHEKThl COBPEMEHHBIX HCCJIEAOBaHUN B
o0acTv GMOJIOTUH U MEAULIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIII0I0TBOPEHHE,
HAIPaBJIEHHOE U3MEHEHHE T€HOMA U CO3JaHUE TPAHCT€HHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymier mpodeccuoHaTbHON
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO3MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSITh MO3HABATEIbHBIM
WHTEpEC, HAIMPaBJIECHHBIA HA OCO3HAHHBINA BBHIOOpP COOTBETCTBYIOINIEH mpodeccuu u
IIPOJIOJKEHUE OMOJOrMYecKoro oOpa3oBaHMsl B  OpPraHM3alUsAX CPEIHEro
Mpo(heCCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



[IpeametrHble pe3ynbTaThl OCBOCHUS yueOHOro mpenmera «buomorusi» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBl MHUpPa, B TO3HAHUU 3aKOHOB IMPUPOJBI U PEIICHUH HKOJIOTHYECKUX
npo0JieM 4YeloBEYEeCTBa, a TakkKe B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOIOIIOJIH30BAHUSA, U B (DOPMUPOBAHUU LIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
0OIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHUCTEMOM OMOJOrMYECKUMX 3HaHWM, KOTOpas BKIIIOYAET
OnpeJieieHls] M TMOHHMMAaHHUE CYIIHOCTH OCHOBOIOJIAralouuX OHOJOTHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHcTeMma, Ouocdepa), OMOIOrHUECKHEe TEOpUHU
(aBomtoumonHas Teopus Y. JlapBuHa, CHHTETHYECKasi TEOPHUs BOJIIOIUHN), YUCHUS
(A. H. CeBepiioBa — 0 myTSX U HampaBJieHUsX 3BoJiroiuu, B.. Bepuaackoro — o
o6uocdepe), 3akonbl (reHerudeckoro paBHoBecus [Ix. Xapau u B. BaitnOepra,
3apoabiieBoro cxoxacrsa K. M. boapa), nmpaBuna (munumyma HO. Jlubuxa,
AKOJIOTMYECKON MNHUpaMuIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unGepra);

YMEHUE  BIJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4yHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX MCCIIEOBAHUSIX )KUBBIX 00BEKTOB M YKOCHCTEM
(omucanue, U3MepeHue, HabII0JIEHHE, JKCIIEPUMEHT), CIOcOO0aMH BBISABICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHbIC TNPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
DKOCHCTEM U Oumocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIICTO
€CTECTBEHHOTO 0TOOPA, AJUIONATPUIECKOTO U CUMITATPUIECKOTO BUA000pa30BaHUs,
BIMSHUS ~ JBIDKYIIMX  CHJI  DBOJIONMM  HAa  TeHOQOHJ  TOMYJISIHUH,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpejie OOMTaHMsI, Yepel0oBaHUs HaIpaBICHUM
SBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHUE YCTAHABIWBATH B3aUMOCBS3M MEXKIy MPOIECCaMH 3BOJIIOLINH,
JOBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCHUCTEM U
PUCTIOCOOJIEHUSIMH K HUIM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMUMTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
HPUCIIOCOOJIEHHOCTh BHJIOB K Cpele OOMTaHHs, a0MOTUYECKUX U OMOTUYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBA3€Hd OpPraHM3MOB B  COOOIIECTBAX,
AHTPOIIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;

YMEHHE HCMOJIb30BATh COOTBETCTBYIOUIME aAPryMEHThI, OHOJOTHMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJIS JIOKAa3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBS3M OPraHU3MOB U Cpeibl OOUTAHUS, €IMHCTBA



YEeIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOTooOpas3wsi BHUIOB U
HKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBRA;

yYMEHHE pelIaTh OMOJOTHYECKUE 3a]]a4H, BBISIBIISTh IPUIMHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMH OMOJIOTHYECKUMHU TIPOIIECCAMH U SIBIICHUSIMHU, J1€IaTh
BBIBOJIbI M TIPOTHO3HI HA OCHOBAHUY TIOJYUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJNHATH JA0OpPATOPHbIE U NPAKTHYECKHE PabdOThl, COOMIOAATH
npaBWiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh WX OKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GOpMYyIUpPYS 1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH MOJYUEHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHUE yYacTBOBAaTh B YyueOHO-UCCIEI0BATENbCKON paboTe Mo OHoIoTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3ze MIKOJBHBIX HAay4HBIX OOIIECTB, W
NyOJIMYHO  TIPEACTABIATH  IOJYYCHHBIE  pe3ylNbTaThl HAa  YYCHHUECKUX
KOH(pEpEHIUSX;

yYMEHHE OIEHUBATh TUIIOTE3bl U TEOPHUU O MPOMCXOKICHHUH )KU3HU, YEITIOBEKA
M YEIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHAX M CIIOCO0AX MPEIOTBPAIICHHS
r100aapHBIX M3MEHEHUH B Ouocdepe;

yMEHHE OCYHIECTBJISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHambHOM
JESTEIBHOCTU B 0071aCTH OMOJIOTUH, SKOJIOTUH, TPUPOIOIIOIB30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEJIBCKOTO XO35HCTBA, MUIIEBOM
POMBIIIEHHOCTH, YIAyOJsiTh TMO3HABaTEIbHBIM WHTEpEC, HaIMpaBlIEHHBIM Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYecKOro 00pa3oBaHUs B OpraHU3AIUAX CPEIHETO0 MPOo(EeCCHOHAIBHOTO H
BBICITIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (I (POBbHIE)
Konrpoiabubie | IlpakTuyeckue
n/n NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
1 buonorus xak Hayka 1 bubmorexal [OK
e https://lesson.edu.ru/lesson/5¢523154
bu6moreka [IOK
2 JKuBble cucTeMbl U UX U3y4EHUE 2 https://lesson.edu.ru/lesson/4e8b5cdb-
f414-40a6-9aed-638dd73a0475
3 Buonorus kiaeTku 2 0.5
bu6mmorexal [OK
4 XAMHICCKAA OPraHH3alis KICTKH 10 1 https://lesson.edu.ru/lesson/f0169498
bu6morexal [OK
> CTpOCHHE 1 GyHKIHH KIeTICH 8 2 https://lesson.edu.ru/lesson/86c00dc3
5 OOMeH BelecTB U MpEeBpaIicHHe 9 1
SHEPTHH B KIIETKE
7 HacnencrBennas nadopmanus u 9 05
peanu3anus e€ B KICTKE '
. bubmuorexal [OK
8 JKHSHCHHBIH LK KICTKR 6 . https://lesson.edu.ru/lesson/a494c3c
bu6morexal [OK
9 17 15
CTpOCHHE 1 GYHKIMH OPranH3MOB https://lesson.edu.ru/lesson/f6d39de3
10 Pa3smHoOkeHue u pazBuTHe 8 15 bubnuorexkal [OK
OpraHu3MoOB ' https://lesson.edu.ru/lesson/44d23e03



https://lesson.edu.ru/lesson/5c523154
https://lesson.edu.ru/lesson/4e8b5cdb-
https://lesson.edu.ru/lesson/f0169498
https://lesson.edu.ru/lesson/86c00dc3
https://lesson.edu.ru/lesson/a494c3c
https://lesson.edu.ru/lesson/f6d39de3
https://lesson.edu.ru/lesson/44d23e03

I'eneruka — Hayka o

11 HACJIEICTBEHHOCTH U U3MEHUYUBOCTHA 2 0.5 buGmorexallOK

A ' https://lesson.edu.ru/lesson/8088b7fa

OpraHu3MoB

bu6mmorexal [OK

12 3aKOHOMEPHOCTH HACIIE/ICTBEHHOCTH 10 1 https://lesson.edu.ru/lesson/da2765cd
bu6mmorexal [OK

13 3aKOHOMEPHOCTH H3MEHHBOCTH 6 1 https://lesson.edu.ru/lesson/e1564a9c
bubmmorexal [OK

14 T'eneruia uenosexa 3 0.5 https://lesson.edu.ru/lesson/bb1da599
bu6morexal [OK

15 Cenekiusi OpraHu3MOB 4 1 https://lesson.edu.ru/lesson/86acad55
16 buoTtexHonorus 1 cCHHTETHYECKAs 4 bu6morexal [OK

onoJsorus https://lesson.edu.ru/lesson/133b0166
bu6morexal [OK

17 Pesepsroe Bpems 1 https://lesson.edu.ru/lesson/387h2669

OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME



https://lesson.edu.ru/lesson/8088b7fa
https://lesson.edu.ru/lesson/da2765cd
https://lesson.edu.ru/lesson/e1564a9c
https://lesson.edu.ru/lesson/bb1da599
https://lesson.edu.ru/lesson/86acad55
https://lesson.edu.ru/lesson/133b0166
https://lesson.edu.ru/lesson/387b2669

11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3aporKIeHNE U Pa3BUTHE DBOJTIOIIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoiIOIHS U €€ pe3yabTaThl 14 2
Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpY>Karolleu cpenoi
Opranu3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TIOMYJISIIII 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas 3KocHCTEMA
11 Uenoek u OKpyxaroiias cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5










