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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHoMy mpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero ooOiiero odpazoBaHusi pazpaboTaHa Ha ocHoBe DenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOXKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHsa uzydenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeaMeTHON obnactu «EcTecTBeHHO-
HayuHble npeametb». CorimacHo mnonoxeHuasm OI'OC COO npodunbHbie
ydeOHble MpeaMEeThl, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
muddepenianu  O0y4eHUs] Ha YpOBHE CpeAaHero oomiero oOpa3oBaHUs U
NpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uMM, cpeJHUM NpodecCUOHANBHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 3TUX YYEOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa30BaTEeNIbHBIX, BOCHUTATENBbHBIX M Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTanmeil o0yJaronmxcs M CTUMYJIUPOBAHUEM
UHTepeca K KOHKPETHOM 00JIacTh Hay4yHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXOJIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMy mnpenmery "buonorus" naér mpeacrtaBieHue O
HeMM M 3ajadax Hu3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
ypOBHE, onpeenseT o0sa3aTebHOe (MHBAPUAHTHOE) NMPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpHpOBaHHE TIO pa3jieliaM U TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEHyeT MOCIeA0BATeIbHOCTh M3Y4YeHHUs Yy4eOHOro marepuaia ¢ y4E€Tom
MEXMIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Tpolecca,
BO3PAaCTHBIX OCOOCHHOCTEM oOydaromuxcs. B mporpamme 1o  Ouoyioruu
peanu30BaH MPUHIMUI TPEEMCTBEHHOCTH C HM3y4YeHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojgaps dYeMmMy IPOCMaTpPUBACTCS
HAIPAaBJICHHOCTh HAa  MOCJENyIolee pa3BUTHE  OWMOJOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIMTAaHHE OEpeKHOTr0 OTHOIICHHS K OKpY’Kalolled MNpupoaHoi cpene. B
nporpaMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOro IpeaMera
«buonmoruss» B peamuszammu TpeboBanuit PI'OC COO Kk TUTAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOY4YeHHUS U B
(GopMUPOBAaHUM OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATEIHHOW  JIEATEIBHOCTH
Oo0y4aroUuMxcs MO OCBOCHUIO COJAEpKAaHMS OMOJOTHYECKOro oOpa3oBaHHs Ha
YPOBHE CpeJHEro o0I111ero oopa3oBaHusl.

VYyeOnpiii npeamet «bruonorus» Ha ypoBHE CpeaHEro o0Imero oopa3oBaHHS
3aBepliaeT Ouosiornyeckoe oOpa3oBaHME B IIKOJIE M OPUEHTHPOBAH Ha



pacuiupeHue U yriayOJeHue 3HaHUM oOydYaromuxcs O >KMBOM MPHUpPOJIe, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJNOrMHM, 3MOPHOJIOTMM U OHOJOTUU Ppa3BUTHS,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOT MU, IBOJIOIIMOHHOTO YUEHHSI U 3KOJIOTUH.

N3yuenue yueOHoro mpeamera «buosorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMXCA K MOCIEAYIOMIEMY MOJyYEHUIO
OuoJioru4eckoro  o0Opa3oBaHUsi B By3aX M OpraHM3alusX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpM aHUsl COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TpPU HU3YYEHUU  OO0YyYaIOIHUMHUCS
COOTBETCTBYIOLIUX CHCTEMATHYECKUX DPA3AEIOB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 knaccax 3TH 3HaHUA TONy4dalOT pa3Butue. Tak,
paclmipeHbl U yriayOsjeHbl OMOJOTrMYECKHME 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME 4YeJOBeKa, OOUIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKUX 3HAHHMM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYCHHBIMU OOYUYaIOIIMMUCS TPU U3YUCHHUH
bu3uKH, XUMHUH, Teorpaduu U MaTEeMaTHUKH.

CtpykTypa mnporpammbl o ydyeOHOMy mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOABl K H3YyYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIE JIJISl KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIIOIMHA OPTraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEeHHUs OMOJOTUYECKOro paszHooOpasus Tutanetel. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, SMOpPHOJIOTHH U
OMONOTUN PA3BUTUSA, TEHETHUKUA U CEJICKI[MH, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, aKTyaJUu3HPYIOTCS 3HAHUA OOYYarolIuXcs IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydaroTcss 3BOJIOLHMOHHOE
y4EeHHE, OCHOBBI SKOJIOTHH U yUeHHe 0 Onocdepe.

VYyeOubiii  mnpeamer  «buonorus»  mpu3BaH  00ECMEYUTh  OCBOCHHE
OOyYarOMIMMUCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, MJICH, IPUHITUIIOB U MPaBUJI,
JIe)KAIIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO0Opa3WM M OCOOCHHOCTSX KIJICTKH, OpTraHWU3Ma, IOMYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIIAIOLINXCA HAYYHBIX JTOCTH)KEHUSIX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCTeKTaX OMOJOTHYecKux 3HaHUM. Js
pa3BUTHS W NOJNJEPKAHMS HHTEepeca oO0ydaromuxcsi K OWOJIOrMM Hapsgy co
3HAYUTEIBHBIM O0OBEMOM TEOPETUYECKOTO MaTepuaia B COJIEPKaHUHM IPOrpPaMMBbl
no OMONOrMH MPEAYyCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PAa3BUTHS
TOM WM WUHOW 00JacTu OWONOTHHU, BKIAJOM OTEUECTBEHHBIX U 3apyOeKHBIX
YUEHBIX B PEIIEHUE BaKHEHUIINX OMOJIOrMYECKUX U SKOJIOTHYECKUX TIPOOIIEM.



Lenp n3yuenus: yuebHoro npeamera «buonorus» Ha yriyOin€HHOM ypOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMyi >KUBBIX CHCTEM pa3HOT0 paHra M MPUOOpPETEeHUE YMEHUH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
npo(ecCUOHaNbHON N1eATETbHOCTH, CBSI3aHHOM C OWOJNOrueil, uim K BBIOOpPY
y4eOHOr0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOT0 00pa3oBaHuUs.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriayOnéHHOM YpOBHE 00€CIeYMBAETCS PEIICHUEM CIIETYIOIINX 3a/1au:

OCBOEHHUE OOYYaIOIIUMHUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBWJIax, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYI0 KapTUHY MUPa; O
CTPOEHUHU, MHOrooOpa3ud M OCOOEHHOCTSX OMOJOTrHYECKUX cHCTeM (KJIETKa,
OpraHu3M, MOMYJISIIUs, B, OMOreoleHos3, ouocdepa); o BbIIAIOIIUXCS OTKPBITHUSIX
Y COBPEMEHHBIX UCCJIEAOBAHUAX B OUOJIOTHH,

O03HAKOMJICHHE OOYYaroImMXcs C METOJaMHU ITO3HAHUS KUBOW MPHUPOJIBIL:
UCCJIEIOBATEILCKUMH  METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJSApHOM W
KJIETOYHOW OWOJIOTMH, HSMOPHOJIOTUM U OWOJOTHH pPa3BUTHS, TE€HETUKH U
CEJICKIIMU, OWOTEXHOJOTMM M CHUHTETHYECKOW OHOJIOTMH, TaJIeOHTOJIOTHH,
HKOJIOTMHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEACHUS  OHUOJOTMYECKUX
UCclieloBaHUd B JabopaTopuu W B mpupoje (HaOmoaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYaroIIMMHUCS YMEHHSIMHU: CaMOCTOATEIbHO  HAaXOJWTh,
aHAIM3UPOBATh M MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMALIMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATBHO-)KOHOMHUYECKMMU M  IKOJOTHYECKUMU
npoOieMaMu 4YeOBEYeCTBA; OLIEHHWBATH IOCIEACTBUS CBOCH IEATEIBHOCTU TIO
OTHONICHUIO K OKPY’Kalollel NPUPOJHON cpene, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO  OKPYJKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIIOAATH  MEPHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacCHOCTH COOCTBEHHOMW KU3HENEATEIHPHOCTH B YPE3BBIUAWHBIX
CUTyalusiX TMPUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHh30BaTh
COBPEMEHHBIC HAyYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0YyYarOMIMXCS UHTEJUICKTYaIbHBIX U TBOPUYECKHX CITOCOOHOCTEM
B TMpollecCe€ 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSAMHU W COBPEMEHHBIMU
UCCIIEIOBAaHUSIMU B OHMOJIOTHM, pEUIa€MbIMHU €10 Mpo0JieMaMu, METOAO0JOTHEH
OMOIOrMYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCHEPUMEHTATBHBIX
MCCJICIOBAHNMN, PEIICHNUS] OMOJIOTUYECKUX 3a/1a4, MOJCTUPOBAHUS OMOJIOTHIECKIX
00BEKTOB 1 MPOIIECCOB;



BOCIIUTaHUE Y 00YyYarONIMXcsl ICHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIC B
IIEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBICHUAM; (OPMUPOBAHUE IKOIOTHICCKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOPETeHHE  OOYYAIOIMHUMHUCS  KOMIETEHTHOCTH B  PallMOHATBLHOM
MIPUPOJIONIOIB30BaHUHU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPHUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OHUOC(hEphl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbS
OKpY)Karomux Jojeid  (coOmrogeHuss Mep NpoMIakTUKU — 3a00JeBaHUM,
oOecrieueHue OE30MACHOCTH JKU3HEACATECILHOCTH B YPE3BBIYAHHBIX CHUTYyAIUSIX
NPUPOJHOTO W  TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BaHUS
OMOJOTUYECKUX 3HAHWW U YMEHUH B TTOBCETHEBHOM JKU3HMU;

CO3/IaHME€  YCIOBHHA  JJII  OCO3HAaHHOTO  BBIOOpa  OOYYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUHU, CIIOCOOCTBYIOIIEH
HOoCJeAyIoNeMy NpOoPEeCcCHOHAIEHOMY CaMOOTPEACICHUI0, B COOTBETCTBUU C
WHIAVUBUAYATLHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4MCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMHU Ha yriayOJeHHOM
YpOBHE cpeliHero oduiero oopaszoBanus, coctariseT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

Ot60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYy4EHHs] OHOJIOTHUU
OCYUIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €ro COAECp>KaHWsS M HANpPaBICHHOCTH Ha
NPOJOJIKEHUE OMOJIOTrHYECKOro Oo0pa3oBaHMS B  OpraHu3alUsaX CpPEeaHEero
npodeccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s13aTenbHBIM YCIIOBUEM MTPU 00YUYEHUH OMOJIOTHUN Ha YIITyOJIEHHOM ypOBHE
ABIIAETCS TPOBEJEHUE Ta0OpAaTOPHBIX M MpakTHUUeckux pabor. Taxke yuactue
00y4Yaromuxcs B BBINOJHEHUU MPOCKTHBIX M y4eOHO-HCCIEI0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX  OINpEAeNAeTCS YYUTEeIeM Ha OCHOBE  HMMEIOIIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMmbl, BBIAECIEHHOE KYPCUBOM, HE BXOJIHUT B MPOBEPKY
rocyJapcTBeHHoi utorosoit arrectauuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasi OMoJOTUsSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonornueckue HaykM W U3y4dyaeMble ~HMHU  IPOOJIEMBI.
OyHIaMEHTalbHbIe, NPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE MCCIEJOBAHUS B
OuoJioruy.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kapTtuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIUIMHE, CEJIbCKOM XO3SIMCTBE,
MPOMBIIIIEHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgeii, I'. Mennens, B. . Bepuaackui, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, J[x. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuubr u cxembl: «CBsi3b OMOJOTUM C JIPYrUMHU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble cucTEMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMer u3ydeHus Ouosioruu. CBOMCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpPbI, OTKpPBITOCTb, CaMOOpraHU3aIlus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJIEKYJISIDHBIM, KIIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bnoreonenoTnyeckuii), OmocdepHsiii. Ilpomecchl, NpoOUCXOAAIMINE B KUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepud. Hayku, nzyyaroiiye >KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3alINH.

N3yuenue xuBbIX cucteM. MeToasl Ouonmornyeckod Hayku. HaGmropenwue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alsl, MeTaaHanu3. [loHaTre 0 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanue oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runore3a. [lonsitue BHIOOPKH U €€ JTOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH IMOJTYUYEHHBIX
pe3ynbTaToB. [IpyumHBI WCKaXkeHHs pPe3yJbTaTOB JKcrepumeHTta. lloHsTHe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



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

O6GopynoBanue:  jabopaTopHoe  OOOpydOBaHME  JJIsI  TPOBEACHUS
HaAOJII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHuMEe pa3aUYHBIX METOAOB MPH
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buosiorusi KiieTku

Knerka — cTpykTypHO-QyHKIHMOHaNbHAs eAuHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPUH.

Mertonbl  MOJIEKYJSIpHOW W KJIETOYHOM  OWOJIOTMH:  MHKPOCKOMMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUKpockonusi. Kougoxanrvnas muxpockonus. BumanvHnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

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

Tabnuupr u cxembl: «CBETOBOM MHUKPOCKOID), «IEKTPOHHBIM MUKPOCKOI»,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITUIY.

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

IIpakTuyeckass padora «l3ydeHue MeETOAOB KJIECTOYHOW OHMOJIOTHUH
(xpomatorpadus, anekrpodopes3, auddepeHIHAIBPHOS NIEHTPUPYTUPOBAHHE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Bona u €€ posb Kak pacTBOpWTENS, pearcHTa, yd4acTHe B CTPYKTYPUPOBAHUU
KJIETKH, TETUIOpETyisiuu. MuHepalbHbIE BEIIeCTBa KIETKH, UX OMOJOTHYECKas
poJsib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKH. buonmornueckne mnonumepsl. benkw.
AMUHOKHUCTIOTHBIN cocTaB OenkoB. CTpyKTypsl 0eTKoBOM MoisieKyibl. [lepBuunas
CTpYKTypa Oenka, NEeNTUIHAas CBsA3b. BTopuuHas, TpeTWyHas, 4YETBEPTUYHAS
cTtpyktypsl. Jlenatypamms. CoiictBa OenkoB. Knaccudukammst  Genkos.
buonornueckue Qynkuuu 06enkos. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapuibl, OJUTOcaxapuibl U IOJUCAXapUIbl.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIEBOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus nunuaos.
Tpurnunepunsl, Qocponunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIIPOHUIIAEMOCTb.

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

Crpoenne monekynsl AT®. Makpospruueckue cBsisu B moisiekyjae ATO.
buonornueckue pynkiuu AT®. BoccTtaHOBIEHHBIE MEPEHOCUUKHU, UX PYHKIIMH B
kinetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouoiyiorusi: OMOXMMHUYECKHE U OHOodHU3NUYeCcCKue UCCIeI0BaHUs
cocTaBa UM TPOCTPAHCTBEHHOMW CTPYKTYpbl OuoMoiiekyll. Mooeruposanue
CcmpyKmypuvl U QYHKYuLl 6UOMONEKYN U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuu

[Toptpetsr: JI. [Tonmunr, [xx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHue XMMHUYECKHX JJIIEMEHTOB B  HEXUBOU
npupoae», «PacnpeaeneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOM MIPUPOIEY.

Tabmuubr u cxemsl: «llepuonnueckas TabnMIIA XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJEKyJbl BOAbl», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHe
MOJIeKyJbl  Oenka», «CTpyKTypbl O€lKOBOW MOJEKyIbD», «CTpOEHHE MOJEKYI
yIrieBoJoB», «CTpoeHue MOJEKyl JunuaoB», «HyKIenHOBbIE KHUCIOTHDY,
«Ctpoenue monexyinsl ATD».

O6opynoBaHue: XuMUYECKas MOCyaa U 000pyI0BaHUE.

JlabopaTopHas padora «OOHapyKeHHE OCIIKOB C TIOMOIIBIO KaueCTBEHHBIX
peaKumn».

JlaGopatopHass  pabGora  «JccinenoBaHue — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue 1 yHKINH KIETKH

Tumbel KJIETOK: »JyKapuoThueckas U mpokapuotuyeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckout kiaetku. Kiaertounas cteHka OakTepuil v apxen.
OcoOEeHHOCTH CTpPOEHUsA TeTepoTPOPHON U aBTOTPO(PHON MPOKAPUOTHUECKHUX
KJIETOK. MeCTO U poJib IPOKapHoOT B OMOLIEHO3aX.

Crtpoenue u (GyHKIMOHUPOBaHUE YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —II1a3MaTHYECKOU
MeMOpanbl. TpaHcnopT BewIeCTB yepe3 IIa3MaTUYecKylo MeMOpaHy: MacCHUBHBIN
(nuddy3us, obOneruéHHas aud@ys3us), aKTUBHBIA (NEPBUYHBIA U BTOPUYHBIH
akTUBHbIA TpaHcnopT). llomynponunaemocts MmeMmOpanbl. PabGorta Hatpuii-
KaJIMEBOTO Hacoca. DHAOIMTO3: MUHOLUUTO3, (harorurto3. Dk3ouuto3. KierouHas
creHka. CTpykTypa v QyHKIMH KIETOYHOU CTEHKH pacTeHUi, rpuboB.

[utomnazma. [uto3omns. Llutockenet. JIBrxenue murorasmMbel. OpraHouibl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMJbI KIETKH: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHue U GyHKUMU. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OPraHouAOB KieTKU. CTpoeHHE TpaHyJSIPHOTO PETUKYJyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMmOpaH. [maakuit  (arpaHyisipHbIN)  3HAOIIA3MATUYECKHM
petukynyM. CekpetopHas pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKe. Bakyonu pacTuTenbHbIX KieTok. Kinetounsii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN | Iactui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  TJIACTHABI  (OTOCHUHTE3UPYIOIIMX  IYKApHOT.
XJIOpOIUIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

Hemem6pannsie opranonasl kietku CtpoeHue u QPyHKIUH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmot.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBIIIIEUHbIE  KIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpybouku. KineTouHsrii
neHtp. CrTpoeHune W JBH)KEHHME JKIYTUKOB U pecHHYeK. MUKpOTpyOOUKH
nuToriasmel.  LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyodouxamu. Momopnsie benxu.

Anpo. O6osouka sapa, XPOMATHH, KapHOILJIa3Ma, SAPBIIIKH, UX CTPOECHUE U
bynkiuu. SAnepupiit  O0enkoBbli MaTpukce. IIpocTpaHCTBEHHOE pacmoIOKeHUe
XpOMOCOM B UHTep(a3zHOM sape. Idyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
mpancnopm.

Kierounsle BkmtoueHUsi. CpaBHUTENBbHASI XapaKTEPUCTUKA KIETOK dYKAPUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOU KIETKN», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpOCHHME  pacTUTENbHOW  KIEeTKW», «CTpocHHe
MUTOXOHAPUWY, «SAapo», «CTpoeHNE MPOKAPUOTHISCKON KIICTKI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOII, MHKPOIIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KIETOK.

JlaGoparopHass padora «l3yueHue CTpPOCHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB).

IIpakTnuyeckas padora «/3ydyeHue cBOWCTB KIETOYHOU MEMOpaHBI».

JlaGopaTtopnas padora «MccnegoBaHue mia3mMoiu3a U JEIUIa3MoOJid3a B
PaCTUTEIIBHBIX KICTKAX».

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIJIA3MBI B
PaCTUTEIIBHBIX KICTKAX).

Tema 6. O0MeH BelecTB M NpPeBpallieHHe JHEPIUH B KJIETKe

ACCUMMIIALINAS ¥ TUCCUMIISAIIMS — JIBE CTOPOHBI MeTaboyim3Ma. Tumnsl ooMeHa
BEIICCTB: aBTOTPO(HBIM M TETEPOTPOGHBIA. YYacTHE KHCIOpoJa B OOMEHHBIX
nporeccax. JHEpreTndeckoe oOecreueHue KIeTku: mnpeBpamenue ATD B
OoOMEHHBIX TIporieccax. DepMEHTATHBHBIM XapakKTep pPeakiuid KJICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICUCTBHS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OENKU-MHTUOUTOPBI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKHX BeEIIECTB B KieTke. DOTOCHUHTE3.
AnoKcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. Poiab XJI0pormiacToB B mpoliiecce
dboTocunTe3a. CreToBas U TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munot
gomocunmesa. IIponykTuBHOCTh (DOTOCHMHTE3a. BiusHue pa3nmuyHbIX (HaKTOPOB
Ha CKOpOCTh hoTOoCHHTE3a. 3HaueHUE (HOTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUIUPYIOIIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAYCHHE XEMOCHHTE3A.

AHaspoOHbie opranm3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIe OpraHu3MBl. Orarbl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ TUKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JAbIXaHUE. POiab MUTOXOHAPUH B
mporieccax omonorndeckoro okucieHus. [uknmudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopumpoBanue. Inepeus membpanno2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanumn

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

Tabnuiel u cxembl: «DOTOCUHTE3Y, «IHEpreTudecKkuii oomMen», «buocunres
oenkay, «CtpoeHue hepMeHTa», « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJOBaHUE AJII MPUTOTOBJIECHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KaTAIUTUYECKOM  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)».

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO pacCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHue TpoliecCOB  (OTOCHMHTE3a H
XEMOCHHTE3a.

JlabopaTopHas pa6oTra «CpaBHEHHE TTPOIIECCOB OPOIKEHUSI U IBIXAHUS.

Tema 7. HacneacreenHass uHGOPMALUS M peajM3alusa eé B KJIeTKe

Peakiiuu mMarpuuHoro cuHrtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHoW uHdopmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpumnuuss — wmaTtpuudHbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJLIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancnsanusa u e€ stanbl. Yuactue TpancnopTtHbeix PHK B 6mocunTe3e Oenka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Pons pubocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
OPOKApUOT M 3YKapuoT. Peryisiusi akTUBHOCTH I'€HOB Yy Ipokapuor. ['mmoresa
onepona (®. XKako6, XK. Mano). Moaexynsapnvle mexanuzmvi IKCNPeCcuu 2eHO8
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsl ceHos. Perymsnus oOMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycel — HekneTounble (OpMBI )KH3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHble 3a00neBanus yenoBeka, )KUBOTHBIX, pacteHuid. CIIN, COVID-
19, counanbHble 1 MEIUIIMHCKUE MPOOJIEMBI.

buoungpopmamuka: uumeepayus u amanuz borvuwux maccueos («bigdatar)
CMPYKMYPHLIX OuoI02udeckux oannvlx. Hanomexnonozuu 6 buonocuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

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

Tabnuupl u cxemsl: «buocunres Oenkay, «['eHeTnueckuii koa», «Bupycbm,
«bakrepuodarm».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCay.

Tema 8. ’KusHeHHbIN HUKJI KICTKU

Knerounslii uuki, ero mnepuonbl W peryisuus. HWartepdaza u muTo3.
Oco0eHHOCTH TpOLIecCOB, MpoTeKawmux B HHTepdaze. [loaroroBka KiIeTKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTETHUECKUUA U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JAHK — perumkanuda. Ilpunnuner perumkannu JTHK:
KOMIUIEMEHTApPHOCTh,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAIIIEIBbHOCTb.
Mexannsm permkanun JJTHK. Xpomocomel. Ctpoenue xpomocom. Ternomepsl u

TenoMepaza. XpPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOMAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornunbie  Xpomocombl. [losmoBbie
XPOMOCOMBI.

Henenune knetkn — wMuTo3. Craguu MHTO3a WU MPOUCXOIAIIME B HHUX

npoiiecchl. Tunbl muTo3a. KapuoknHe3 u nurokuHe3. buonornueckoe 3HauCHHE
MUTO3a.

Perynsuus muToTHYeCKOro IuKiIa KieTkH. [Iporpammupyemasi KieTodHas
ruOeb — aroITo3.

Krnerounoe sapo, XpoMocombl, (PYHKIIMOHaJdbHAasi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugpposas
K1emKay — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCcTpanuu

Tabmuier 1 cxembl: <«OKW3HEHHBINM UK KIETKH», «Murtos», «CTpoeHue
xpomocomy, «Permkanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MUKpPOTpenapaThl: «MHUTO3 B KJIETKaX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa
JTyKa (Ha TOTOBBIX MUKPOIIPENApaTax ).

Tema 9. CTpoeHue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTpOEHUS W JKU3HEACSITEIIBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKICTOYHBIC TPHOBI, OJHOKICTOUYHBIC
BOJIOPOCHH, Apyrue npotucthl. KoloHHanbHbIE OPraHU3MBbl.



B3auMocBa3p 4yacTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: o0Opa3oBaTesibHasd,
MMOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHWUS,
(YHKUIUH U pacmonoKeHus TKaHeW B opraHax pacTeHHil.

TkaHu XKUBOTHBIX U YEJOBEKA. THIbI KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
PacMoJIOKEHHS TKAaHEW B OpraHax >KUBOTHBIX M UYEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTaHOB )KUBOTHBIX U UesioBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrue  Opranu3MoB.  J[BMXKEHHE  OJIHOKJIETOYHBIX  OPTraHU3MOB:
aME0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUU. J[BMIKEHHME MHOTIOKJIETOYHBIX >KMBOTHBIX M 4YEJIOBEKA:
MbIlIeuyHas cucreMa. Pednekc. CkelleTHbIe MBIIIIBI M UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIONO Tra3a |
MHUHEPAJIbHBIX BEIIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpHunosoctHoe u
BHYTPUKJIIETOUHOE mnuileBapeHre. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBAapUTEIbHOrO Tpakra. [IumeBapurensHbie xene3wl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuil. JIpixanue >kxuBoTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KIIETKU. KoxkHOe nbixaHue. /[pixaTenapHasi IOBEPXHOCTb.
XKabeprnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX JKUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX [O3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MiIeKonuTatonux. Perynsamus npixanus. JprxarenbHbie 00BEMBI.

TpaHcnopT BELIECTB Yy OpPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopt BemecTB y KUBOTHbIX. KpoBeHoCHas cucreMa W €€ OpraHsbl.
KpoBeHocHasti cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyrum KpoBooOpaimieHus. IDBOJIIONHUOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOM CHCTEMBI TIO3BOHOUYHBIX KHBOTHBIX. PaboTa
cepaua u €€ peryssanus.

Beinenenne y opranusmoB. Beigenenue y pactenuid. Beigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BbleiaeHUus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3MbI paOOThI OPraHOB BbIJICICHUS.
CBs13b MOJOCTH T€JIa C KPOBEHOCHOM M BBIICIHUTENIBHONW cucTeMamu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [Touku. CtpoeHue m (hyHKIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEIIOBEKA.

3amuTa y OpraHu3MoOB. 3alllTa Y OJHOKJIETOYHBIX OpraHu3sMoB. Cropbl
OakTepuii W UUCTHl MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX pacTEHUH.
Kyrtukyna. CpeacTBa macCUBHON M XMMUYECKOW 3a1uThl. DUTOHIIUBL.

3amMTa y MHOTOKIETOYHBIX MBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHeil. IMMyHHasi cuctema denoBeka. KieTouHbI u
IYMOPaJIbHBIA UMMYHHUTET. Bpokn€HHbIH W NpUOOPETEHHBINM crenupuyecKuit
UMMyHUTET. Teopus KioHalbHO-cenekTuBHOro ummynurera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a001€BaHU.

Pazgpaxxumocte UM perymsiuus y  OpraHusmoB. Pasnpaxumocts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucbl. PazgpakumMocTe W peryisius y
pacteHuil. PocToBbIE BElllECTBA U UX 3HAYCHHE.

HepBhast cucrema u pediexropHas peryisiuus y S>KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTAENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KHBOTHBIX. Peduekc u
pednexropHas nyra. bezycnoBHbie U ycI0BHBIE pedIIeKChI.

['ymopanbHas peryisnus U SHAOKPUHHAS CHUCTEMa JKUBOTHBIX U YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBI. JleHCTBHME TOPMOHOB.
B3auMocBsi3b HEpBHOW U DSHIOKPUHHOW cucteM. [umoranamo-runodusapHas
cucTema.

JdeMoHCcTpamuu

[Toptper: U. I1. I1aios.

Tabmuubr u cxembl: «OIHOKIETOUHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitimue», «Opranbl IBETKOBBIX PACTCHUN»,
«CucteMbl OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctemb», «CTpoeHHE CTEOIN,
«CTpoeHue JIMCTOBOM IUIACTUHKWY, «TKaHW JKMBOTHBIX», «CKEJIET YelIOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenpHas

CUCTEMA, «HepBHas CUCTEMaY, «Koxay, «MpleuHas CHUCTEMA,
«BbigenurenbHas cUcTeMa», «IJHJIOKpPUHHAs cuctema», «CTpOeHHE MBIIIIBIY,
«MmmyHuTeTY,  «KHUIIEUHONIOJIOCTHBIEY, «Cxema  muTaHUS ~ PaCTECHUII»,

«KpoBeHOCHBIE CHCTEMBbI TO3BOHOYHBIX JKHUBOTHBIX», «CTpOo€HHE THUIPHDY,
«Ctpoenue mianapumn», «BHyTpeHHee cTpoeHue 0XKAeBOro uepssi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymkw», «HepBHas — cuctema
npecMmbiKatonuxcsi»,  «HepBuas  cucrema — ntuiy», «HepBHas — cuctema
MIeKonuTaromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOM, MHUKPOIpENnapaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIAPbl KOMHATHBIX pAacTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
000opyI0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus KpaxMaia U 0elKoB Mo IeUCTBUEM (PEpMEHTOB, 000pYyI0BaHUE TS
JEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKHX, MEXaHU3Ma
JIIXaTeNbHBIX JBMKEHUM, MOJIENTH TOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUID.

JlaGopaTropHasi pabora «3yueHue TKaHEeH KUBOTHBIX Y.

JlaGoparopHasi padora «3ydueHue OpraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoKeHHe U Pa3BUTHE OPTaHU3MOB

@opMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYas BEreTaTUBHOE) U
nojioBoe. Buael  Oecrnonoro  pa3MHOXKEHHUS:  [OYKOBAaHUE,  CHOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. I[lonoBbie KIeTKH, Wik rameTsl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Meniose. KpoccuHrosep. bruonornyeckui cMsIcCi
Mel03a M TOJIOBOrO mpouecca. Melo3 M ero MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y kUBOTHbBIX. [10J0BbIE JKeE3Hbl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinus). 3aKiiaika OpraHoB M TKaHEH U3 3apObIIIEBbIX JTUCTKOB. B3anmuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUIaHAa CTPOCHMSI KUBOTHOTO Kak pe3yibTaT HUEpapXUUECKUX
B3aUMOJICUCTBUI TE€HOB. BiusHHe Ha 3>MOPUOHAIIBHOE PA3BUTHE PaA3IUYHBIX
(aKTOPOB OKPY’KAIOIICH CPEIIBI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbubld mepuon. Ilpsimoe wu
HempsiMmoe  pa3BuTHe. Pasputne ¢ wmeramopdo3oM 'y O€CO3BOHOYHBIX |
MMO3BOHOYHBIX KUBOTHBIX. bHoormyeckoe 3Haue€HHE MPSMOrO U HEMPSIMOTO



pa3BUTHA, UX PACIPOCTpPAHEHUE B MpUpoAE. TUMbl pocTa KUBOTHBIX. DaKTOPHI
PEryJsiuu POCTa )KUBOTHBIX U YesioBeka. CTaauu NoCTIMOPUOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHesa uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYEeCKUE MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHui. ['ametodur u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHui. OIUTOAOTBOPEHHE M PA3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Yy LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbI PETYIISIIUA OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHcTpanumn

IToptpersl: C. I'. HaBamwun, X. [lInemas.

Tabmuubr u cxembl: «BereratuBHOoe pasmMHOkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3zMHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIJICHBDY,
«Pa3mHoOxeHue ruape»y, «Meito3», «Xpomocomsl», «I'amerorenes», «CTpoeHue
AUIEKIETKH U cnepMaro3onaa», «OCHOBHBIE CTaAuM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3Butue capaHum»,
«Pa3BuTne nArymku», «J{BoilHOE OIUIOJOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHue ceMsiH OJHOJOJBHBIX U JIBYJOJIBHBIX pAacTeHUN», «KU3HEHHBIA LUKII
MOPCKOM  KamycTbl», <« KU3HEHHBIW 1UKI MXa», <KHW3HEHHBIM LUK
NAroOpPOTHHUKAY, « KM3HEHHBIN ITUKIT COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpPENapaThl SUIEKIETOK |
CIIEpMaTo30M0B, MOAENb « LMK pa3BUTHUSA JIATYIIKNAY.

JlaGoparopHasi padora «l3yuyeHue CTpOEHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpENnapaTaxy.

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

JlaGoparopHass paGora «CTpoeHHE OpPraHoB pPa3MHOXXEHHUS BBICIINX
PacCTEHHI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYMBOCTH
OPraHM3MoB

Hctopus craHOBICHUS ¥ pa3BUTHS TEHETUKH Kak Hayku. PabGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®wmnuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.



OCHOBHBIE =~ METOJIbl ~ TE€HETHKU: THOPUJIONOTUYECKHUM,  IUTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanumn

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

Tabnuiel u cxembl: «MeToIbl TeHETUKUY, «CXeMbI CKpeIlUBaHUS».

JlabopaTtopHas pabora «Jlpo3oduina Kak OOBEKT TIE€HETUYECKHUX
HCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaenss — 3aKoH
eAMHO00pa3us rudpUI0B MepBoro nokoieHus. [lpasuno qomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paculeIuieHusT NPHU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIuBaHusl. [ umore3a 4MCTOTHI TamMer.

AHanu3upyroniee ckpemuanue. [IpomMexyTOuHbIN XapakTep HaclaedOBaHUs.
Pacuiiennenne npu3HaKkoB MPU HEMOJHOM JOMUHHUPOBAHUH.

JuruOpuanoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HAcJEJOBaHUsA  IPU3HAKOB. [Mutonornueckue  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Pabotel T. Moprana. CuernsieHHOe
HAaCJIeI0BaHUE T'EHOB, HApPYILICHUE CLEIUIEHUS MEXAYy TIeHaMu. XPOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHHU3M OIpPEAEIICHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenocTHas cucrtema. [lmernoTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonenucTBHE HEAUICNIbHBIX TI'€HOB.
Kommiementaprocts. Onuctas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKa, a
Takke (HU3MOJOTHUECKHX TMPOIIECCOB, TMOBEIEHUS W KOTHUTUBHBIX (DYHKITUH.
['eHeTnueckre MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHUKpPOOHMOM». ['eHEeTHYeCKue acmheKThl KOHTPOIA U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPraHNU3MOB.

JdemoHcTpanumn

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

Tabmuubr u cxemsl: «llepBoiii 1 BTOpo# 3akoHbl Menaens», «Tpetuit 3aKoH
Meunnens», «AHanIu3upyloliee CcKpeluBaHue», «HemomHoe goMuHUpOBaHUEY,
«CuerieHHOe HacjledOoBaHWE NPU3HAKOB Yy Apo3oduibly, «['eHeTnka momay,



«Kapuotun denoseka», «Kapuotun nposzoduib», «Kapuotunm nruiby,
«MHOXECTBEHHBIN ajIeIn3M», «B3auMo1IeiCTBHE T'€HOBY.

O6GopynoBaHue: MOJEAb JJisI JEMOHCTpAllUM 3aKOHOB e€IuHOO0Opasus
rUOpHUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAllMd 3aKOHAa HE3aBUCUMOIO HACIEAOBAaHMS TMPU3HAKOB, MOJIEIb A
JEMOHCTPAllMd CLEIUIEHHOrO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpoIipenapart: «J[po3oduiay.

IIpakTnueckas padora «lI3ydyeHuwe pe3yiabTaTOB  MOHOTHMOPUAHOIO
CKpEIIMBaHUS y APO30(PUITB».

IIpakTuueckass  padora  «/3ydyeHue  pe3yJabTatoB  JAUTHOPUIHOTO
CKpEIIMBaHUS y APO30(PUITBD».

Tema 13. 3aK0oHOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHotuna W cpenbl npu  GopMmupoBaHUU (EHOTHIIA.
N3menunBoCTh Mpu3HAKoB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHAS.

MopaudukannoHHas HW3MEHYMBOCTh. Ponb cpeasl B (OpPMUPOBAHUM
MoAuGUKAITMOHHON W3MeHUMBOCTH. HopMma peakuum mpusHaka. BapuarnmoHHBIHM
psn u BapuanmonHas kpubas (B. Horanncen). CpoiictBa MoAuUKaIIMOHHON
W3MEHYUBOCTH.

I'eHoTunuueckass n3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUYMBOCTH.
Buasl reHOoTHTIMYECKOM H3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIlHOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IMOJOBOW TIpolleCC — OCHOBa
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
TEHETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanroHHasT M3MEHYMBOCTh. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTalMu. SaepHblE U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWe M TOJOBble MyTanuu. IIpuynHb
BO3HUKHOBECHUsS MyTauuid. MyTareHbl HW WX BJIWMSHHAE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O MpoIrecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BHesnepHass M3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACIe008aAHUU U UBMEHYUUBOCMU (PEHOMUNUYECKUX NPUSHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmumet w cxeMbl: «Buasl  u3MeHUMBOCTHY, «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KoMmOuHaTnBHAS U3MECHYHUBOCTD, «Meiio3,
«OnnogoTBopeHue», «I eHeTnueckre 3a00JeBaHUS YeIOBEKa», « BHIBI MyTaInii».



O6opynoBaHue: >XKUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHIH,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BApUALMOHHOU KPUBON».

IIpakTuueckass padora «Myrtaumuu y gapo3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax).

Tema 14. I'eneTuka yes10BeKa

Kapuorun denoBeka. MexayHapoaHass mporpamMma HMCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYEHHMSI TEHETUKM  YEJIOBEKa:  T'E€HEAJIOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU, MOMYJISIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HE TUYECKU . CoBpemeHHOe OnpeAeeHUe TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00€BaHuUs YeoBeKa. | eHHbIE 1 XpPOMOCOMHBIE
0one3HM 4YenoBeKa. boJIe3HW C HACIENCTBEHHOM MPenpacroyioKeHHOCTHIO.
3HayeHUEe MEAUIMHCKONW T'€HETUKU B MPEAOTBPAIICHUU U JICUCHUU TE€HETUUYECKUX
3a00JeBaHUil YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBHIC
KJIeTKU. [ToHATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCIlEKThl MCCIEIOBAHUN B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBINIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
bu3UecCKOMy ¥ XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTION0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdeMoHCcTpamuu

Tabmumer 1 cxemsl: «Kapuotun yenoBekay, «MeToJbl U3yYeHUS TCHETHKU
yesoBekay, «l eHeTndyeckue 3a0071eBaHUS YEIOBEKAY.

IIpakTuyeckasi padora «CocTaBiaeHUE U aHAJIU3 POJAOCIOBHON.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKalusi WU CeJeKUusA. 3apOoKJICHHUE CEJIEKUMU U JOMECTUKAIUU.
Yyenne H. WM. BasumoBa o lleHTpax mNpoUCXOXIEHHUS € MHOT000pas3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#xuBOTHbIX. CopT, mOpoaa, IMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wum3MeHuumBocth H. WM. BaBuioBa, ero 3HadeHue id
CEJIEKIIMOHHON Pa0OTHI.

Metonpl ceneKnuoHHON paboThl. VCKyCcCTBEHHBIH OTOOp: MacCOBBIA W
WHAWUBUIYaTbHBIM. DTarbl KOMOMHAIIMOHHOM CCJICKIIUU. HUctwiTanne
mpou3BoAUTENeH TO MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMOMIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP IO TEHOTHUITY ¢ moMoIIbio aHanm3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  KaK  METOJl  CEJICKIIMOHHOW  paboOTHI.
PannannoOHHBIN M XUMUYECKUA MYTAareHe3 Kak MCTOYHUK MYTallMil y KyJIbTYPHBIX



dbopm opranuzmoB. Hcnonap30oBaHME TEHOMHOIO PEIAKTUPOBAHUS M METO/OB
pekomOuHanTHBIX JIHK 1151 mony4yenus ucxoqHoro Marepuana Jjisi CeIeKIIUH.

[Tonyuenue MOJIUTIOUTIOB. Buyrtpusunoas rudopuan3aIus.
bnuskopoacTBeHHOE — CcKpemiuBaHue, ~WiIM  UHOpuAuHT.  HepoactBeHHOE
CKpelllMBaHue, Wik ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecrutonus
MEKBHI0OBBIX THOPUAOB. JIOCTHIKEHHS CEJIEKIIMU PAaCTCHUMN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHre U U3y4YCHHE N'eHETHUUYECKUX PECYpPCOB KYJbTYPHBIX PACTEHUU U
UX  JUKUX  pOAMYEH  JJIs1  CO3JlaHUsl  HOBBIX COPTOB U THOPHUJIOB
CEIbCKOXO3AMCTBEHHBIX  KYJNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOTNHBIX
8 YeJsAx YIyuuleHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHncTpanuu

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuupl u cxembl: «L{leHTpBI MPOUCXOXKACHUS U MHOTO0Opa3Hsl KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHOM M3MEHYUBOCTHY,
«Metogpl cenexuuny, «OtnanéHHas rudpuanzanus», «Myrtareses.

JlabopaTopHas padora «/3yyeHue copToB KyJbTYPHBIX PACTEHHI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3yueHre METOJIOB CEJIEKIIMU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN.

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHXKEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKLIMOHHY IO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATEIHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JabOOpaTOpHUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHo/10rus 1 CHHTETHYECKasi 0MOJI0TUsA

OOBEKThI, MCHOJIB3YyEMbIE B OHOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYPBI, MHUKPOOPTraHU3MBI, ux XapaKTepUCTHUKA. TpagunuonHas
OMOTEXHOJOTHA:  XJIEOOMEeUeHne, TMOMyYeHHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTMYECKHUX
TexHoJiorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMUHOB.

Co3aHue TEeXHOJOTHMl M MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUs U
KOHCTPYUPOBAHUSI T€HOMOB C IEJIbIO MOJTYYECHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKHUE MTYTH.



Knerounas unxenepus. MeTonsl KyJIbTypbl KIETOK UM TKaHEW PACTEHUH H
KUBOTHbIX. Kpunobanku. ComaTtnueckas ruOpuauM3alss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHue TaljiOMAOB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX anmumen. Vlcnonv3oeanue MoHOKIOHANbHBIX U NOJUKTOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonocuu 0300p06IeHUsl, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KVIbMYP.

XpoMOcOMHass MU TeHHas WHXEeHepusa. VICKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBanue pexkomouHantHbix JTHK. Cozdanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
JIUArHoCcTUKa. MeTa0oJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoMa
YeJIOBEeKa MJi OLICHKH COCTOSIHUSL €ro 3J0pOBbs. MCIONIB30BaHUE CTBOJIOBBIX
kiaeTok. TapretHas Tepamus paka. 3D-OuouHxkeHepuss Il pa3pabOTKH
(GyHIaMEHTAbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHMSI KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOTro OMONMPUHTUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 EPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredeHuss KOMOWHUPOBAHHOU
3amuTel OT Bo3Oyautened OPBU, ycrtaHoBieHHe MOJEKYJISPHBIX MEXaHHU3MOB
¢ynxmonupoBanust PHK-cogepskanumx BUPYCOB, BBI3BIBAIOIINX 0COOO OMacHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCcTpamuu

Tabnuupr u cxemsl: «/cnonpb30BaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
Ipou3BOACTBEY, «KieTtounas uHkeHepusn», «l eHHass HHKEHEPUI».

JlabopaTopHas padora «l3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckasi padora «IlonydeHue MOJTOYHOKHUCIIBIX IPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO ).

11 KIJACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIIMOHHBLIX MPeEICTABJEHHH B
OuoJioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanocbuik BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb 1 HayuyHas AesarenbHocTh Y. JlapBuHa.

JIBr>KyHIue cuibl 3Boironuy BuaoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCTh, Oopnda 3a
CYIlIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor teopuu dBomonuu (CTD). HelTpanbHas
teopuss sBoimonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouosorus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsr: Apuctorens, K. JIunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krosbe, Y. apeun, C. C. UetBepukos, . 1. llImansraysen, [Jx. Xonaenn, . K.
benses.

Tabmuubr um cxembl: «Cucrema xuBod mnpuponsl (nmo K. Jlunnero)y,
«Jlecthuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMUpOBaHUS
npucnocobsieHnii 'y pacteHuid M KuUBOTHBIX (o Jlamapky)», «Kapra-cxema
mapmipyta nyremectBus Y. apsunay, «Haxogku Y. JapBuna», «Dopmbl 60pbObI
3a cymectBoBanuey», «lloponbl romy6eit», «MHoroodpasue KyJabTypHBIX (opm
KammycTb», «I1opobl TOMaITHUX JKUBOTHBIX», «CXema 00pa30BaHMsI HOBBIX BHUJIOB
(mo Y. J[lapBuny)», «Cxema COOTHOLIEHUS JABWXKYUIUX CHUJ DSBOJIOLUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUHU IBOJIIOLIAN.

Tema 2. MUKPO3BOJIIOLNSA U €€ pe3yJIbTAThI

[lomynsiuusa Kak 3jieMEeHTapHasi eluHuIa 3Boonuu. COBpeMEHHbIE METOIbI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTyphl mnomyisiuuidi. M3Menenwue
reHopoHIa TOMYJSIMU KaK DJIEMEHTApHOE SBOJIOLUOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro papHoBecus Jxx. Xapau, B. BaiinOepra.

DOnemeHTapHble (AaKTOPhl (IBUXKYIIHUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npoiiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciyuailiHbIe
HEHANPABJICHHbIE M3MEHEHMsS 4YacToT aieiedl B momyisuuax. Oddexr
ocHOBatensi. Jgpgexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo20
pasnoobpasus: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 8
bonvwux u  manlx  nonynayusx.  Mwurparmuu.  V3oisius  MOIMMYJISIIHN:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIoTHYecKas (PEpPOIyKTHBHAS).

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoIOIUUA. DOpMEI
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIWN, CTAaOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbiii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocOONIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOIHUH.
Bo3nukHoBeHne — mpucnocoOneHuit y — opraHuzMoB.  Apomopho3pl U
uauoananrtanuu. [lpumepsl nmpucmnocoOaeHU y Opranu3MoB: MOPGhOIOTHIECKHE,
¢usnonornyeckne, - OHMOXMMHYECKHE,  MOBeAeHuUeckne.  OTHOCHTEIBHOCTD
IIPUCTIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpazoBaHme Kak pe3yabTaT
MUKPOIBOIONMHU. M3omsamust — imoueBor (akTop BumooOpazoBanus. [lytn u
CITIOCOOBI BH1000pa30BaHMUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monuIIONuAU3AIIMS,
rubpuanszanus). JmuTeabHOCTh HBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl (OpMHUPOBAHUSL OMOJIOTMUECKOT0 pa3HOOOpa3usl.

Ponb »BONIOMOHHOW OHOJOTMM B pa3padOTKe Hay4YHBIX METOOB
coxpaHeHusi 6uopasHooOpasusi. MUKpPOIBOJIONMS U KOIBOJIOIUS MAPA3UTOB U UX
x03s51eB. MexaHu3mbl GOPMUPOBAHUS YCTOMYMBOCTU K aHTUOMOTHUKAM MU CHOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

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

Tabmuubr 1 cxembl: «MyTanMoHHass W3MEHYMBOCTH», «llomynsironHas
CTpYKTypa BHla», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepra», «/Ipmwxyime
CWJIBl HBOJIIOIIUNY, «DKOJOTHYECKass M30JSALUs MONYJSALUNA CeBaHCKOU (openmy,
«l'eorpaduueckass U30MSAUS  JUCTBEHHUIbI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoi», «IlonynsioHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JEUCTBUSL €CTECTBEHHOr0 0TOOopa», «@PopMbl OOpbHOBI 3a CYLIECTBOBAHUEY,
«MHnycTpuanbHblii Menanu3My», «KuBble nckomnaembie», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaromnias OKpacka KUBOTHBIX,
«Dusnonoruueckue ananranun», «lIpucrnocoO0IeHHOCTh OpraHu3MoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuun Buna», «Buasl-nBorinnkn», «CTpykTypa BHAA B
npuponae», «CrocoObl BuAooOpazoBaHus», «['eorpaduueckoe BuUI000pa3zoBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pAa30BaHHE BHUIOB CHHHUI,
«[Tonurmonasl pactenuity, «KamycTHo-penednbIit THOpUIY.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH Pa3IMYHBIX TPHUCIIOCOOJICHUM, dYydesla NTHI[ M 3Bepei
pa3HBIX BHJIOB, TepOapwM pacTeHUH OJM3KUX BHUIOB, 0Opa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIgBICHHE HW3MEHUHMBOCTH Y 0COOCH OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «IIpucnocoOiieHHsS  OpPraHM3MOB W HX
OTHOCHUTEJIbHAS 11eJIeCO00Pa3HOCTHY.

JlaGopaTtopnas paGora «CpaBHeHHME BHUIOB 10 MOpdoIOTHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus U eé pe3yJibTaThl

Meronbl  HM3ydeHus MakposBosionuu. [lameoHTonormueckne  MeETOJbI
u3ydyeHus odBoiouuu. Ilepexomnbie @opmMbl U (QUIOTEHETHYECKHE  PSJIbI
OpraHU3MOB.

buoreorpaduueckre meTonasl u3yueHus sBonmonuu. CpaBHeHHE (GIopbl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emaun. Buabr-
SHIEMUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METOJbl H3yUECHHUS
ABONMIONMH. ['eHeTHYecKrue MEXaHU3Mbl HBOJIOIMM OHTOT€HE3a U TOSBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpPTaHBHI.
PynuMentapubie  opranbl M aTaBU3Mbl.  MOJEKYISPHO-TEHETHUECKUE,
OMOXUMHYECKHEe U  MaTeMaTUYeCKHue  METOJbl  M3Y4YEHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (UIOTCHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvr yHKYuULL.
HeoGpatumocTs 3Bostoniuu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB
ABOJIIOLIAH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrosnep, 3. I'eKkenb.

Tabmuiel 1 cxembl: «DUITOTEHETHYECKUN Pl JIOMIATN», «KAPXESONTEPUKCY,
«3Bepo3yObie  smepb»,  «Cteronedans»y,  «Punmodute»y,  «CemeHHBbIE
nanopoTHUKWY», «buoreorpaduueckue 30HBI 3emin», «Jlpelid KOHTHUHEHTOBY,
«Penukte», «HavanpHble cTaguu SMOpPHUOHATBHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE ¥ aHAJOTWYHBIE OpraHb», «PyaIuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l JaBHBIE
HaIPaBJICHUS 3BOJIOLNNY, «OO0IIHe 3aKOHOMEPHOCTH IBOJTIOIIUNY.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSDKM HCKOMAEMbBIX OCTAaTKOB
OpraHW3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTeHe3 W
naHcrnepMusi. JJoHaydHble IPEACTABICHUS O 3apOXKICHUU KU3HHU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAECHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannanmanw, JI. [Tacrepa. [IporcxoxaeHne >xu3Hu U acTPOOHOIIOTHSL.

OcHOBHbIE JTanbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reosiormyeckasi) HSBOJIONUSA. XHUMHYECKas OdBOJIONHUA. AOHOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heoprannyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanue mnonmuMepoB u3 MoHoMepoB. KoamepBatHas rtumoreza A. U.
Omnapwuna, Tunote3a nepBuaHoro OynpoHa J[k. XomnaeiHa, rTeHeTHYecKas TUIIOTe3a
I'. Ménnepa. Pubosumer (T. Yex) m rtumorteza «mumpa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. Mckomaemble OpraHuveckue
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpoHoJiorusi. ['eoxpoHosornyeckast mKaaa: 30Hbl, 3pbl, IEPUOJIbI, FTTOXH.



Havanpnubie stambl opraHudeckor 3BoJrOLMU. [losBiieHME ©  ABONIOLUA
NEPBBIX KIETOK. DBoMIOLUs MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKN KaK aHaJOr MEepPBbIX Ha 3emile COOOLIECTB.
Crpomaronutsl. [IpokaprOTHI M SyKapuOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYyCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHuM3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PyNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3bl
pacreHui. Bpixox pacreHud Ha cymy. llosBieHue CHOpPOBBIX pAacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHud. [IponcxoxneHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TtunoB. [lepBbie XOpA0BbIE KUBOTHBIC. JKU3Hb B BOJI€. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMX |
ntul. [lpuniun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEPUOJAaM: apXeu, MpOTEpO30il,
nmajgeo30i, Me3030H, KaiHO30#. OOmas XapakTepucTHKa KJIuMarta W
reoJIOrM4ecKux mpoueccoB. llosiBIeHMe M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrineobpa3oBaHue: ero yciIoBUs U BIUSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHHSI — SKOJOTMYECKHE KPHU3UCHl Tpouuioro. [IpuduuHel u
CJIEICTBUSI MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus 6mopazHooOpasusi Ha 3emIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3mMoB. OCHOBHbBIE CHCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

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

Ta6muier u cxeMbl: «Cxema omnbita @. Peany, «Cxema onbita JI. [TacTepa mo
M3YUYEHHUIO CaMO3apoXKIeHUs Ku3HmW», «Cxema ombita C. Mumnepa, I'. IOpu»,
«JTamel  HEOpPraHWYeCcKOW  HBoioUUW», «l'eoxpoHosoruueckas  IIKajgay,
«HayvanbHble 3Tanbl OpraHUYecKoi »BooLHN», «Cxema oOpa3oBaHUSl FyKapuOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuE BHUpycCay,
«Apomopdo3sl  pacteHuit», «PuHMOGUTEY, «OIHOKIETOYHBIE BOJAOPOCINY,
«MHOroknerounble Bojgopociny, «Mxuy», «llanopotHukn», «l'ooceMeHHbIE
pacteHusi», «Oprasnbl I[BETKOBBIX pacTeHuil», «Cxema pa3BUTHS KHUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocrteitmney, «KuiiedHononocTHbiey,
«IInockue YEpPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItune», «Miekonuraromue», «Pa3BUTHE KHU3ZHU B
apXxenckou spe», «Pa3BuTue KU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTre XU3HU B
[AJIE030MCKON 3pe», «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3Butue XU3HU B
KaltHO30MCKOM 3pe», «CoBpeMEHHas CUCTeMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENApPaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIIUU
WIJIOKOXKHUX, CKEJEThl IMMO3BOHOYHBIX JKMBOTHBIX, Yyyella NTHUI WU 3BEpEN,
KOJUJICKIIUM OKaMEHEJIOCTEH, TOJIE3HBIX HMCKOMAEMbIX, MYJISIKHA OPraHU4YEeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snadopatopHasi  padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

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

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HbBIX OTHEIIOBY.

IIpakTuueckas padora «/3yueHre ocOOCHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOTeHe3

Paznensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUN O IMPOUCXOKICHUM 4elIoBeKa. Pennurunosnbie
B033peHUsl. COBpEMEHHBIE HAyUYHbIE TEOPHUU.

Cxo0AcTBO YenoBeka € KMBOTHBIMU. CUCTEMATHYECKOE MTOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  YE€JIOBEKA  C  JKMBOTHBIMU:  CPaBHUTEIIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuUTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CUCTEMBI.

JBuxyime cuiibl (pakTopbl) aHTPOIIOTEHE3a: OMOJIOTHYECKHE, COIHAbHBIE.
CooTHoIieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWeE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(TIPOKOHCYIIBI) ¥ paHHUE MOHTHIBI — OOIIKE TIPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
moJieid. ABCTPaJONUTEKH — JBYHOTHE MpEeaKH Jrofei. UenoBek yMmelnbli, nepBbie
W3TOTOBJIEHUA OpYIHM Tpyaa. UenoBeK MpsIMOXOASIIMNA U MEPBBINA BBIXOJ JIFOACH
3a mpemensl  Adpuxku. YenmoBek reWmensOeprckuii  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOrO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YeynoBek HeaHIAEpPTaJbCKUU
KaK BHUJ JIOJEH XOJIOAHOTO KiauMmaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKMW YEJIOBEK, OCBOCHHWE KOHTHHEHTOB 3a TpenenamMu AQpukwu.
[TameoreneTnka u najJIeOreHOMHMKA.



DBOJNIOLMS COBPEMEHHOrO 4enoBeKka. EcTecTBEHHBI OTOOp B MOMYJISLMIX
yesioBeka. MyTauuoHHbIM mpouecc U noaumopdusMm. IlonynsiuHoOHHBIE BOJHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpoujHas  (PKBaTOpUajibHAas),  MOHTOJOWIHAs
(a3maTcko-amepukaHckas). Bpems u myTu paccelieHHs 4YeloBEeKa IO IUIaHETe.
EnuncTtBo  uyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocOONEHHOCTh YeNOBeKa K pa3HbIM YCJIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusnue reorpaduueckoit cpenbl U Apelidpa TeHOB Ha MOPQONOTHIO U
(pU3HOIOTHUIO YEIOBEKa.

MexauciuuruinHapasle  MeTtoAsl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJEOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJALMM. buocomuanbHble MCCIEN0BaHUS NMPUPOJbI YEJIOBEKa.
HccnenoBanue KOBOMIONKUH OMOJIOTMUECKOTO U COIMATBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «MeTOIbI AaHTPOTIOJIOTUNY, «I OJIOBHON MO3T YeJIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeleT dYeloBeKa W CKENeT IIHUMIIaH3e»,
«PynMMEHTBI U aTaBU3MbDY, «JIBUKYIINME CHIIBI AHTPOIIOTEHE3a», « DBOJIIOLUOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «YenoBek  ymenslid», «YenoBek
npAMOXOIAIIN, «/leHncoBckuii yenoBek» «Heannepranpup», «KpoMaHbOHIBLY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay, «Packl uemoBekay.

O6GopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPeaIMETOB  MaTepHaIbHOU
KyJIbTYphl ~TPEIKOB YelOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJENIb KHCTH 4YEJIOBEKa M KHUCTHU
LIMMITIaH3€, MOJEIN TOPCA MPEIKOB YEIIOBEKa.

JlabopaTopHass paGora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0OBEKa, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTnueckas padora «l3yueHre 3KOJOTMUECKUX aJanTaluil YeT0BEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalolen cpeaoi

3apoxaeHue U pa3BuTHe dKojJoruu B Tpyaax A. I'ymbOonbara, K. @. Pynbe,
H. A. CeseproBa, O. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazaensl u 3amauu
sKoJ0oruu. CBsI3b 3KOJIOTUU C JPYTUMH HAyKaMHU.



Mertonbl 3konoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJOTHH:
NpUpOAHbIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’KaroIen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTI00aTBHBIM.

3HaUeHUE OKOJOTMYECKMX 3HAHWUW JUIA  YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBAa CBS3€H denoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOMN KyJIbTYpPbI U 3KOJOTHYECKON I'PAMOTHOCTH HACEIICHMUS.

JdemoHcTpanumn

[Hoptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, J. ['exkenp, A.
Tencmu, B. H. Cykaués.

Tabmuubr u cxembl: «Pazgensr skonorum», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAOIIEH CpEeabD».

JlaGopaTopuas padora «3yuenue METO/IOB JKOJIOTUYECKUX
UCCIIENOBAaHUI».

Tema 7. Opranusmsl U cpeia 00UTAHUS

Okonornyeckue (HakTopbl U 3aKOHOMEPHOCTH uX nerctBud. Kinaccudukanus
IKOJIOTUYECKUX (PaKTOPOB: abMoTHUECKUe, OMOTUYECKHE, aHTpONoTeHHbIe. O01Ire
3aKOHOMEPHOCTH AEHCTBUS dKojoruyeckux ¢akropos. Ilpasmino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Konorudeckuit ¢akrop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pacTeHHl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
DoTonepuoan3M.

TeMmmeparypa kak dKoJormueckuii ¢akrtop. JlelicTBue TemmepaTypsl Ha
opraHu3Mmbl. [loMKuIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnocte kak sxonormdeckuit ¢aktop. Ilpucmocobienus pacteHud K
noJiiep>)kaHuio BogHoro Oananca. Kimaccudukanus pacTeHHil 1m0 OTHOIIEHHUIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpensl oOWTaHUs OPraHW3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
rIIyOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3uMKO-XUMUYECKUe
O0COOEHHOCTH cpell OOuTaHus oOpraHu3moB. [IpucmocoOieHuss OpraHU3MOB K
U3HU B Pa3HbIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBI. CyTOYHBIE H
roauyHbie puTMbL. [IpHcnoco0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH JKU3HU.

XKuznennoie Gopmer opranusmoB. lloHsTHE 0 KU3HEHHOW (dopme.
XKuznennsie GOpMBI pacCTEHUII: AEPEBbsl, KyCTAPHUKH, KyCTAPHUIKHA, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HeHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pPOOUOHTEI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHI. Bunbr OMOTMYECKUX  B3aUMOJACHCTBUI:
KOHKYPEHIIUS, XUIHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, xoonepaius,
MyTyaJIn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpoduueckue
B3auMoOJieHcTBUsL  (Tomuueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuiel 1 cxembl: «Oxosiorudeckue (Qaktopel», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TemIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIC», «DU3MONOrHYECKUE aaanTaiuu
KUBOTHBIX», «Cpeapl OOUTaHUS OpPraHuU3MoOBY», «bBHUOJOTUYECKUE PUTMBIY,
«Kuznennoie  popmbl  pacteHui», <« KusHeHHble  (DOPMBI  KHUBOTHBIXY,
«IKOocHUCTEMA TITUPOKOJIMCTBEHHOTO JIecay, « IKOCUCTEMa XBOMHOTO Jiecay, «Llemu
nUTaHus», «XunHuuectBoy, «llapazutusmy, «KoukypeHuus», «CumMOno3y,
«KoMMeHcanm3my.

O6opynoBaHnue: TepOapuyd pPacTCHHH W JKUBOTHBIX, IMPUCIIOCOOJICHHBIX K
BIMSHUIO PA3IMYHBIX HKOJOTHYECKUX (PaKTOpoB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUMN, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEHUs, TepOapui U KOJUIEKIUU TEIIOTI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAacTeHUM, dydesia MTUIl U 3BEpei, repOapuu
pacTeHuil, OTHOCSIIMXCA K TUrpodutam, kcepoduram, me3oduram, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUIEKIIUU >KUBOTHBIX, OOUTAIONIMX B PA3HBIX Cpenax,
repOapu M KOJUICKIIMM PACTEHUH M OJKUBOTHBIX, OO0JaJalOMMX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSAM YCIOBUH KHU3HU, TrepOapuu u
KOJUICKIIMM PACTEHUN W YKUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIIMH
KUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTUYECKHUX B3aUMOJICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TPUCIIOCOOICHHH OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopHast padora «BbIIBICHHE TMPHUCIIOCOOJICHHI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlaGopaTtopHass paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUU W3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixo10rusi BUA0B U NOMYJISIIIM A

DKOJIOTUYECKHE  XAPAKTEPUCTUKU  MOMYJISHUU. [Monynsiust  Kak
Oounonornyeckas cucrema. Poinb HEOJHOPOAHOCTH Cpenbl, GU3UIECKUX 0aphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, NPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKAs CTPYKTypa nomyanuu. OLeHKa YUCICHHOCTH MOMYJIALUH.
JluHamuKa momyiasAuMu U €€ peryiaauusa. bUOTHYECKUH IMOTEHUMAN IOIYJIALUU.
MoaenupoBaHnue TMHAMUKY NOMyJisIuUA. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiuss YUCICHHOCTH MOMYJAIUN: pPoJib (PaKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[lonsitue o0 sKkonormyeckoil Huile Bujaa. Mectoobutanue. MHoromepHas
MoJzienb dKojormueckor Humu Jx.M. XarunmHcOHa. Pa3sMepsl 3KOJIOTMYECKOU
Huid. [loreHuuansHas u peanu3oBaHHAS] HUILIM.

Bun xak cucrema momynsiumii. Apeansl BUAOB. BuAbl M HUX KU3HCHHbBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpaldi >KUBOTHBIX. buomormyeckue
WHBAa3UM 4Y>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToptper: k. M. XaTunHCOH.

Tabmuiel U cxeMbl: «OKOJOTUYECKHE XapPAKTCPUCTHKU  TOIMYJISIIHI,
«IIpocTpancTBeHHass  CcTpyKTypa  momyiasauuu», «BospacTHble  nupaMuibl
nonyyanum», «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH 3€MIIM  pa3IM4YHBIMU
opranuzmamMmn», «Mogueins 3xonornueckor Humu k. M. Xatuunconay.

O6opynoBanue: repdapuu pacTeHU, KOJIEKIIMU KUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucrnocoOneHuss ceMssH  pacTeHMH K
PaCCEJICHUION.

Tema 9. Jko0rusi co0001ECTB. IKOJIOTNYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3M MEXKIy
OopraHu3MaMH B OMOIICHO3E.

Dxocucrema Kak oTkpeitas cucrema (A. JIx. Tencnu). DyHKIMOHAIbHbBIC
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYIECHTHI, KOHCYMEHTBI, PEIYILICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1enun u ceTu. AOHOTHYECKHE OJIOKH
skocucTeM. I10uBbI U Wbl B 3kOocucTemMax. KpyroBopor BEECTB U IOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTeldW  dKocucTembl. buomacca u  mpoaykuus.
DKOJOTUYECKHUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuunbie u
BTOPUYHBIE CYKLECCMM W UX NPUYMHBL. AHTPONOIr€HHBIE BO3JECUCTBUSA Ha
cykneccuu. KnumakcHnoe cooOmiectBo. bruopaznoodpasue u moiHOTa KpyroBOpoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCEMbL 03EP U peK. DKocucmembl Mopeti U
oKeanog. Ixocucmemvl MyHOp, 1€co8, Cmenel, nyCmbitb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ATrpo3KocucTeMa. ArpoueHos3. Pazmnuus
MEXIYy aHTPOIIOI€HHBIMU U MPUPOJHBIMHU 3KOCHCTEMAMHM.

VYpboskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. ['opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod (ayHsl. buonorumdyeckoe u
XO35IUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aHMMOJIEUCTBUI OPraHU3MOB B
skocuctemax. Ponv kackadnoco 3¢gpgpexma u 6ud06-30ugpuxamopos (Kirouesolx
6U008) 6 yHKYyUOHUpo8anuu sxocucmem. IlepeHOC PHEPruu U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIUNA U 3KOCHUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ACHCTBUH.

Mexanusmul 8030eticmaus 3aepA3HeHUl pPA3HbIX Munos Ha
CyOOP2aHUZMEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUA  AHMPONO2EHHO20  8030€lCMBUSL.
MeTo/1010T1si MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCHUCTEM.

JdemoHcTpanumn
[optper: A. JIxk. TeHncnu.
Tabmumsr  u cxembl:  «Crtpykrypa  OuWoueHo3a»,  «DKocuctema

MIMPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOrO Jieca», «DYHKIIMOHAIbHbBIE
IpynInbsl OPraHu3MOB B JIKocucTeMe», «KpyroBopoT BemIecTB B HKOCUCTEMEN,
«llenu nutanus (macTOUIHASA, JETPUTHAS)», « DKOJIOTUYECKAs MUPAMUJIA YUCEID,
«JKonoruyeckas nmupamusia OMoMacchl», «IKOJOTUYECKass MUpaMuaa SHEPTUN»,
«O0pazoBanue 6onota», «llepBuunas cykieccus», «BoccranoBienue jeca mocie
noxkapa», «JKocucTemMa 03epa», «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3er, «[Ipumeps ypooskocuctem.

O6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3Bepeid, repbapuu KyJIbTYPHBIX U IUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIETh
HKOCHUCTEMBL.

IIpakTnueckas padora «/3yueHue u onucanme ypOo0o3KOCUCTEMBI».

JlaGopaTtopuas pabora «l3ydenuwe pa3zHoOOOpa3uss MEJNKUX TTOYBEHHBIX
YWICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYypeHsi «IKCKypCHsl B TUIIMYHBIA OmoreorieHo3 (B nyOpaBy, OepesHsK,
SJBHUK, HA CYXOJIObHBINA WM TIOWMEHHBIN JIYT, 03€PO, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTeMy (Ha MOJie WM B TEIJIUYHOE
XO35UCTBO)».

Tema 10. buocdepa — riiodanpHast IkocHUcTEMA

buochepa — oOmennanerapHas o000j0Yka 3eMiIM, TJI€ CYIISCTBYET WIH
CylllecTBOBaja kU3Hb. PazBuTHe npeacrasieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepuanckoro o 6uochepe. O6nactu 6uochepsl u e€ coctan. 2Kupoe
BELECTBO OHOC(hEphl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onochepbl. OcobeHHOCTH OHOCchepbl Kak
rJ100aJIbHOM 3KocHCcTeMbl. J(MHaMuueckoe paBHoBecue B Onocgepe. KpyroBopotsl
BEILIECTB U OMOT€OXMMHUUYECKHE IUKIBI (Yriiepoja, a3ota). PUTMUYHOCTE sIBIICHHI
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsiTie o Omome. OCHOBHbIE OMOMBI CYIIU:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIaHHbIC U IIIMPOKOJIUCTBEHHBIE Jieca, CTEH, CABAHHbI,
MyCTBIHU, TPOMTUYECKUE JIECa, BRICOKOTOPhs. KiinMmat, pacTUTENBHBIN U KUBOTHBIN
Mup OMOMOB CYIIIH.

CrpykTtypa u (QYHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUANA U
ouochepHbIX PYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. W. Bepuanckuii, J. 3rocc.

Tabmuupbr u cxemol: «I'eocdepsl 3emun», «KpyroBopot a3ora B mpupoje»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kuciopoga B MpUPOJIE»,
«KpyroBopot Boabsl B mpupoje», «OcHOBHBIE OHOMBI cymny, «Kinmatudyeckue
nosica 3emnmny», «TyHapay», «Takra», «Cmemannsii jecy, «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasgy, « Tponudeckuit necy.

O6opynoBanue: repOdapuu pacTeHUl pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpy:kaoinas cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX NpUYMHBL. Bo3aeiicTBue denoBeka Ha
ouocepy. 3arpsizHeHHe BO3AYyMIHOM cpenabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIbHBIN U )KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIIUIBI OXPaHbl MPHUPOIBI.
Kpacubie xuuru. OcobGo oxpansiemble mnpuponnbie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0THYECKHE TaPKHU.

OCHOBHBIC TIPHUHIIMIBI YCTOMYMBOTO DPA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonanpHO€  MPUPOJOMONB30BAHME M COXPAaHEHHE  OHMOJOTHYECKOTO
pasHooOpasus 3emiau. OOmEME 3aKOHOMEPHOCTH TJIOOABHBIX SKOJOTHYECCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSTHBIC MOCIIEICTBHS.

Pa3BuTnHe METOZOB MOHUTOPWMHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarwowjue O00Cmyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHogbl



IKopeabunumayuy dKocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus Mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuubr u  cxembl:  «3arps3HeHHe  aTtMocepb»,  «3arps3HEHHE
ruapocdepb», «3arpszHeHre 1ouBb», «llapHukoBbld 3Pdekr», «Ocobo
OXpaHsieMble PUPOJIHbIE TEPPUTOPUN», «MOeNn yIpaBIIeMOro MUPa.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOyyJarolmuMucsl TMPOrpaMM CpefaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PEe3yIbTaTOB OCBOCHHUS MPOrpPaMMBbI IO OMOJIOTUH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKHE OOYUYarOIIMMUCI POCCUUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haluuue momusayuu K OOy4YeHHIO  OHOJIOTHH,
yejeHanpasieHHoe pazéumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBAThCS B CBOECH
JESATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, TMPHUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUSI TIPOTPAMMBbI 110 OMOJIOTHUHU JOCTUTAOTCS
B EIUHCTBE Yy4YeOHOM M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHMTAHUS U
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3UIMK JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY M IPABOIOPAJKY, YEJIOBEKY TPyJa M CTaplieMy IMOKOJCHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS YyueOHOro mpenmeTa «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH IIO3UIIMEH JHUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TEHHOCTSIM POCCHIMCKOTO OOINEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOILIECCE peain3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JI€SITEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaskaIaHCKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMET0oCs KaK aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOS3aHHOCTEH, yBaXKEHUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W MO3HABATEIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMU IICHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIOJIHEHUS
y4eOHBIX, T[O3HABaTENbHBIX U MCCIEIOBATEIbCKUX 3a/ayd, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IepKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEPE]
Ponunoii, ropmoctu 3a CBOM Kpai, CBOKO PoauHy, CBOM fA3BIK M KYyJIbTYpY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBJIICHHE H
pa3BuTHE OMOJIOTMH, TOHUMAaHUS 3HAUYEHHA OWOJOTMM B IIO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOT'O 00IIECTBA;

ujaeitHas yOexIEHHOCTh, TOTOBHOCTh K CIy>kKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHMUE JYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO Oy IyILEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIIOYAsi 3CTETUKY ObITa, HAy4YHOrO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHUI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPKEHHMIO B PAa3HBIX BHJAaX HCKYCCTBA, CTpPEMIICHUE
MPOSBIIATH KAUECTBA TBOPUYECKOM JIMUHOCTH;

S) ¢usuyeckoro BocnuTaHus, GopMHUPOBAHHMSA KYJbTYPbI 310POBbS U
3MOLMOHAIBHOIO 0JIATONOIYy YU :

NOHMMAHUE U peanu3alus 30pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATAH W OTIbIXa, pEryispHas Quznyeckas
aKTUBHOCTb), O€pEeKHOro, OTBETCTBEHHOIO M KOMIETEHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (PM3MUYECKOMY U NICUXHUUYECKOMY 3/10POBbIO;

NOHMMAaHWE I[I€HHOCTU TMpaBUJl HUHAMBUIYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHME MOCIEACTBUI M HENpPUSTHUS BPEAHBIX MpPUBbIYEK (YMOTpeOseHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTMBHOW J€ATENbHOCTH TEXHOJOTMYECKOM M COLUaIbHOM
HAIPABJICEHHOCTH, CIIOCOOHOCTh WHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJHSATH TAKYIO €ATEIbHOCTD;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHUE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccudn U pearr30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEU )KU3HU;

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIlI€CTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY’KAIOIIEH CPEbI;

OCO3HAHME IJ100AJIBHOIO XapakTepa 3KOJOTMYECKMX IpoOJeM M IMyTed HX
pelLIeHHS;

CHOCOOHOCTh HCHOJB30BaTh MpHOOpeTaeMble MpPU H3YYEHHH OUOJIOTUU
3HaHUS U YMEHHUS TpU pEIICHUU NpoOdJeM, CBSI3aHHBIX C palMOHAIbHBIM
IIPUPOAOIIONB30BaHNEM  (COONIFOICHME  IpaBWJI  IOBEAEHHMS B NPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B HKOCUCTEMAX, OXpaHy BUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUM, TMPHUHOCAIIUMX BpEJ  OKpPYKaKOIIEH
NPUPOJTHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJArONMPUATHBIE 3KOJOTHYECKHE
MOCJIEACTBUSA NPEANPUHUMAEMBIX AEHUCTBUI U IPEIOTBPAILATH UX;



HaJIMYUe Pa3BUTOrO FKOJIOTMUYECKOTO MBIIUICHUS, YIKOJIOTUUECKOU KYJIbTYPHI,
OTbITa NEeSATeTLHOCTU HKOJIOTHYECKOU HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaThCSI UMH B TI03HABATEIHHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JNEATEIHHOCTH IKOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJBMH M TIO3HAHUS MHUPAa;

noHUMaHue crenuduku OUOJOTUM KaK HayKH, OCO3HaHHMS €€ poJiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUuss 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAaHWM TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOsiemM
COXpaHEHHMS IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTU OHMOJIOTHHU JJIsI COBPEMEHHOM IMBUJIU3AINU:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHSA MEIAUIMHBI, CO3/IaHHE IEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh  PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKHUX MPOoOIeM U
oOecrieyeHusi  Imepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHATBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYECHUU OUOJOTHYECKUX 3HAHUN B IENAX
MOBBIIIICHUSI  OOIIEH KyJbTypbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOHM YacTH (PyHKIIMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMUupyeMoi
IpU U3y4eHUU OMOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS [JIs aHaiu3a U
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JieNlaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOTYUYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATEIBHO HCIOJIb30BaTh OMOJOTUYECKHWE 3HAHUSA IS
penIeHwus MpoOJieM B peabHBIX )KH3HEHHBIX CUTYaIUsX;

OCO3HAHHE IIEHHOCTH HAY4YHOW MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHPHOCTh WHANBUTYAIBHO U B TPYIIIIE;

TOTOBHOCTH U  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHWUU MO OWONOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHUS y4eOHOTO mpenmera «buomorus»
BKJIIOYAIOT: 3HAUYMMBIC [ (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOIINXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEeIMETHbIC) OOIICHAYYHbIE TOHSATHUS, OTPaKAIOIINe
[EJIOCTHOCTh HAyYHOH KapTUHBI MHpa M CHEHU(PUKY METOIOB IO3HAHUS,
HCTIONB3yEeMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, JHEPIHs, SIBJICHHE, MPOIIECC,
cUCTeMa, Hay4YHBIA (DaKT, MPHUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNE,  HAONIOJICHWE, HW3MEpPEHHe, OKCIePpUMEHT U  Jpyrue);
yHHUBEpCAJIbHbIE y4ueOHBIE JCHCTBHsS (MMO3HABATENbHBIE, KOMMYHHKATHUBHEIC,
PEryJISITUBHBIE), oOecreynBaroIme dbopmMHpoBaHuE (GyHKUIMOHATBHOM
TPaMOTHOCTH ¥ COIMAIBHON KOMIETCHIMH OOYYalolMXCs; CIMOCOOHOCTH
o0yJaronmxcs UCTIOTB30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,
MHUpPOBO33PCHYECKHE 3HAaHWS W  yHHUBEpcalbHbIe Yy4YeOHblE JCHCTBHS B
II03HABATEJIbHOM U COLIMAIIbHOM IPAKTHUKE.

B pesynmprare wu3ydeHus OHWOJOTMM Ha YPOBHE CpETHETO OOIIero
oOpa3zoBanus y oOywaromerocs OyayT chOpMHUpPOBaHBI MO3HABATEIbHBIC
YHHUBEpCAJIbHBIC YUeOHbIC ICWCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHbIC
JCHCTBHS, PETYJATHBHBIC YHUBEpCAIbHbIC Y4eOHBIC JEHCTBHS, COBMECTHAs
JEeSITETHHOCTb.

MeranpenMeTHble PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepCaIbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
NEeHCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHSA:

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

UCIIOJIb30BaTh MPH OCBOCHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIITUICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOrMYECKUX MOHATHH (BBIAEIATh UX XapaKTEepHbIE NMPU3HAKH, YCTAaHABIMBATh
CBSI3U C APYTUMHU MOHATUAMH);

ONpEeNENATh LM JACSITEIbHOCTH, 3a/laBas NapaMeTpbl W KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTD PE3YJIbTAaThl ACSITEIbHOCTHU C MOCTABICHHBIMU LIEISMU;

UCTOJIb30BaTh OMOJIOTUYECKUE TOHATHUS A OOBSCHEHHUS! (PAKTOB U SIBJICHHI
YKABOU IPUPOBI;

CTPOUTH JIOTUYECKUE pacCykJAeHus (MHAYKTUBHbBIC, JACIyKTHUBHBIC, IIO
aHaJIOTWH), BBISABIATH 3aKOHOMEPHOCTHM M TMPOTHBOPEUYHUS B PaccCMaTPHUBACMBIX
ABIICHUSIX, (DOPMYJIHPOBATH BHIBOJIBI M 3aKITIOUEHUS;

OPUMEHATh  CXEMHO-MOJETIbHBIC cpencTtBa  UiA  TPEACTaBICHUS
CYLIECTBCHHBIX CBSI3€M M OTHOIIECHWH B M3y4aeMbIX OMOIOrMYECKHUX OOBEKTax, a



Takke  MPOTUBOPEUYMI  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

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

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCJIOBHUSX  peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHU KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOM JIESITEIHLHOCTH,
HaBBIKAMHU  paspelnieHus mpoOsiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHUIO HOBOTO
3HaHUS, €r0 HHTEPNpPETAlNHU, MNPeoOpa30BaHUI0 M TPUMEHCHHIO B YYCOHBIX
CUTYaIUsX, B TOM YHUCJIEC TIPU CO3aHUN YUCOHBIX U COIMATILHBIX MPOEKTOB,;

dbopMupoBaTh HAYYHBIM THUI MBIILICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaATEILHOM
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJlM3MpOBaTh 3ajauvy,
BBIIBUTATh THUIOTE3Y €€ pelIeHus, HaXOAWTb apryMEHTBI ISl JOKa3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATH TIOJNIYYCHHBIE B XOJE€ PEIICHHs 3aJadyd  pe3yJIbTaThl,
KPUTHUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPO(ECCHOHATIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3BHEICATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpEAJiaraTh OPUTHMHAIBbHBIC MOJIXOJbl U PEILICHUS,
CTaBUTh MNPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(POPMAINH (TEKCTE YIeOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTepatype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTEepHETE), aHAIU3UPOBAThH



HH(OPMAITUIO Pa3IMYHBIX BUIAOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOIBI MPHU TIOUCKE H
otOope Ouonornueckoil uHGOpMaIMU, HEOOXOIUMON JJIsl BHIMOJHEHUS YUeOHBIX
3azay;

PHOOPETaTh ONBIT HCIIOIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHUBHOT'O MCTIOIb30BAHMS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BBIOMpATh  ONTHMAJIBHYIO  (GOpMy  TPEICTaBICHUS
Oounonornyeckoit mHpopManuK (CXeMbl, TpadUKH, JUArpaMMBbl, TaOJIUIbI, PUCYHKH
" pyToe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJACTBA Mpu pabdoTe ¢
Ouonornyeckoil uMHpOpMAIMEW: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYCCKUE 3HAKU W CUMBOJIBI, (HOPMYJIbI, a00OpeBHATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIUH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0menue:

OCYUIECTBIISITh KOMMYHUKAIIMK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM TUCKYCCHUU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3WIIUNA APYTHX YYaCTHUKOB
Jaiora Uin JUCKYCCHUM);

pacmo3HaBaTh HeBepOaJdbHBIE CpEICTBa OOIIEHUS, TOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX IO, TMPOSBISATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HMCIOJIB30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI IesITeTbHOCTD:

MOHUMATh W HCIIOH30BaTh MPEUMYIECTBAa KOMAaHIHOW W WHAWBHUIYaJIbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS MIPH PEUICHUU YIeOHOU 3a/1a4K;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX MEUCTBUU C YUYETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEH Ka)KJ0TO YjeHa KOJUICKTHBA;



NpUHUMATh 1EIM COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTaBJATH IUIAH JIEHCTBUM,
pacupenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXJAaTh pPE3yJbTaThbl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXJOTO yYACTHUKA KOMAaHIbI B
001 pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIIEHMWBAaThb HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYILLIECTBIIATh TMO3UTUBHOE CTPATErMUYECKOE TOBEJAEHUE B PA3IUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATHUBHBIMY 1€ HCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMUS JUIsl BBISBICHUS MpoOJIeM M UX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUsX;

BbIOMpATh HAa OCHOBE OHMOJOTMYECKUX 3HAHUN LIEJIEBBIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M IMOCTYINKax MO OTHOUICHHWIO K WBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIE€SITENBHOCTh, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pEIIeHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU];

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEIOUTECHUN;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTATOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYyalldd, BHIOOpA
BEPHOI'O pELICHNS;

YyMETh OLICHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PELIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapTryMEHTHl JAPYTMX I[pPH AHAIN3E PE3YIbTATOB
NEeATENbHOCTH;

3) npuHsTHE CeONA U IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHThl JAPYTMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUU APYTOTO YEJIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yabTaThl OCBOEHHUS COJIEpXKaHUA Y4YeOHOTO TMpeaMera
«buonorus» Ha yriIyOaE€HHOM YpOBHE OpPHUEHTHPOBAHBI Ha oOecreueHue
npodunbHoro  obyudeHus  oOyvarommxcs  Ouomorud. OHM — BKIIIOYAIOT:
crienuduyeckue it OMOJOTUN HAyYHBIC 3HAHUS, YMEHHS U CIIOCOOBI JICHCTBUMN MO
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3IMUHBIX YUEOHBIX, a TAKXKE B
peambHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABIEHBI T10
rojiamMm U3y4eHusl.

[IpeamerHbie pe3yabTaThl OCBOCHHUS ydeOHoro mpenmera «buomorus» B 10
KJlacce NOJKHBI OTPaXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON KAapTUHBI MUpA, B
NO3HAHUU  3aKOHOB TMPUPOABI W  pEHIeHUH TpoOJIeM  palHrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX M 3apyOEKHBIX YUEHBIX B Pa3BHUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHHWM, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIAralole OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIHUs, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpomocomHast Teopust
HacnenctBeHHoct T. Moprana), yuenus (H. WM. BaBunmoBa — o meHTpax
MHOTOOOpasusi ¥ TPOUCXOXKACHHUS  KyJbTYpHBIX  DPACTCHHi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIIICHUSI, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [.  MeHaens, TOMOJOTHYECKUX PSJIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLATIBI
(KOMIIJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOI'O TMO3HAHHUSI, HUCIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAaHUE, W3MEpPEHHE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIICTSATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOUYHBIX M MHOTOKIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YEIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3MaxX PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUYECKUX
MpOLIECCOB: 0OMeHa BellecTB (MEeTadoNIM3M), MPEeBpALIEHUsI YHEPTUU, OPOKEHMUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUA, POTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, Mel03a, TaMeTOTreHe3a, dMOpUOreHe3a, MOCTIMOPUOHAILHOTO Pa3BUTHS,
pa3MHOKEHUS,  WHIUBUAYAJIbHOTO  pa3BUTHs  opraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMIAMH KIETKH U HX
(GYHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W MX (YHKIUSIMH, MEKIY
OpraHaMd W CHCTEMaMH OpPTraHOB y pAcCTCHMI, XKMBOTHBIX M YEJIOBEKa U HX
GYHKIHSIMH, MEXKIY CHCTEMaMH OPraHOB W HMX (QYHKIHMSIMH, MEXKIY dSTaramu
oOMeHa BelIeCTB, dTallaMu KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM |
(dakTopamu cpeapl OOUTaAHUS;

YMEHHE BBISIBIIATH OTIUYHUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE HCIOIb30BATh COOTBETCTBYIOUIME aPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JI0Ka3aTeJIbCTBA POJICTBA OPraHM3MOB Pa3HbIX
CUCTEeMaTHYECKUX TPYIIIL;

yMEHHUE peliaTh OMOJIOrH4YeCcKUe 3a1a4u, BbISBISATh MPUUYUHHO-CIIEJICTBEHHBIE
CBSI3M MEX]y UCCIIEyEMbIMU OMOJIOTHYECKUMH MPOILIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1aOOpaTOpHBICE W TpaKTUYeCKue paboThl, COOII0IAThH
nmpaBuia mpu padbore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000pPYI0BAHUEM;

YMEHHUE BBIJBUTATh THUIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIHLHBIMU
cpeacTBamu, (GopMyIupys Leidb HCCIEAOBaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIC
pe3yJbTaThl U 1€JaTh BHIBOBI;

YMEHHE y4yacTBOBAaTh B yueOHO-HCCIIEJOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOILECTB, U
nyOJIMYHO  NPEACTABIATh  MOJYYEHHBbIE  pe3ylbTaThl HAa  YYEHHUUECKHUX

KOH(DEpEeHITHSX;
YMEHHUE OIICHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUN B
obmact  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T'€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYILIECTBIATh OCO3HAHHBIM BHIOOp Oyaymieidl npodeccuoHanbHON
NeATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO3ICTBA, MUIIEBOM MPOMBIINLICHHOCTH, YIUIyOJsTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYECKOTO O00pa3oBaHUMA B  OpraHU3alMsIX CPEAHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3yabTaThl OCBOCHHUSI yueOHOro mpenmetra «buomnorus» B 11
K1acce JOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OWOJOTUU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpPa, B TO3HAHUMU 3aKOHOB TPHUPOJLI U PEHICHUU HKOJIOTHUYECKUX
npo0JieM 4YelloBEeYeCTBa, a TakKe B PEHIEHHWH BONPOCOB PalMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHUE BJIAJIeTh CHUCTEMOW OHWOJIOTMYECKUX 3HAHUH, KOTOpas BKJIIOYACT
ompeNesieHns] M TIOHUMAaHHWE CYIIHOCTH OCHOBOIOJIATAIOIINX OHOJOTUUECKUX
TEPMUHOB M TOHATUN (BUJ, JKOcHCTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs IBOJIOLUH), YUCHUS
(A. H. CeBeprioBa — 0 nyTsX W HampasieHusx sBonronuu, B.W. BepHajuckoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau m B. BaiiaGepra,
3apojsimieBoro cxojacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
9KOJIOTUYECKON MHUpaMUIbl SHEpPruM), rumore3bl (runore3a «vupa PHK» V.
I'unbepra);

YMEHHUE  BIAJETh  OCHOBHBIMH  METOJJaMM  HAy4YHOrO0  IIO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTHYECKUX MCCIIECIOBAHUSIX )KUBBIX 00BEKTOB M IKOCHUCTEM
(omucanue, u3MepeHue, HaONIOIeHHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBCHHBbIC TNPU3HAKUA: BUIOB, OHOTEOIEHO30B,
HKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABIKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUUYECKOTO u CUMITATPUYECKOT O
BUI000pa30BaHUs, BIMSHUS JIBIDKYIIUX CHJI SBOJIIOIMU HAa TEHO(OH MOIMYJISIINH,
MIPUCTIOCOOJICHHOCTH OPTraHMW3MOB K cpelie OOMTaHUs, YepelOBaHUs HampaBIeHUN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBATH B3aMMOCBSI3M MEXKJY MPOLECCAMH SBOJIOLNH,
JIBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX JKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBISBISATH  OTJIMUUTENbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K cpele OOMTaHMs, a0MOTHUYECKUX M OHOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEHU MECTHOCTH,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIWE AapTyMEHTBI, OHMOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY ISl TOKA3aTENbCTBAa POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3M OPTraHU3MOB U Cpebl OOUTaHUs, CIUHCTBA
YEeIOBEUECKNX pac, HEOOXOTUMOCTH COXpaHEHHs MHOT000pas3wsi BUIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MIPUPOJBI M YEIOBEUYECTBA;

YMEHHUE pelIaTh OMOJIOTHYECKUE 3a/1aUH, BBISBIISATh MPUIMHHO-CIICICTBEHHBIC
CBSI3M MKy UCCIICTYEMBIMU OMOJIOTHICCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TTOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIJBUTATh THUIOTE3bI, TPOBEPATh X IKCICPUMEHTATIHLHBIMU
cpeacTBamu, QGOpMYyIUpPYs Ieidb HCCIEAOBAaHUsA, aHAJIM3UPOBATH MOJyYCHHBIE
PE3yNbTATHI U JCNIaTh BEIBOIBL;

yMEHHUE yYacTBOBaTh B YUe€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e NIKOJBHBIX HAyYHBIX OOIICCTB, U
nyOJUYHO  TPEJACTaBIATh  TOJYYCHHBIE  pe3yJbTaThl  HAa  YYCHHYECCKHUX
KOH(EepeHITUX;

YMEHHUE OILEHUBATH THIOTE3bl U TEOPUU O TPOUCXOKICHUH KU3HH, YeIIOBEKa
U 4YeJIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBUSX M CIOCO0aX MpPerIoTBpaIlleHUs
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccroHaIbHOM
JESTENBHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YTAyONsTh TMO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYecKOro oOpa3oBaHUs B OPraHM3alMIX CPEIHEr0 MPOPEeCCHOHATBLHOTO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
1 Buonorus kak Hayka 0 0
2 JKuBbIE CHCTEMBI U HX H3YYCHUE 0 0
3 Buosnorus kinetku 0 0.5
4 XuMHYecKasi OpraHu3aiysi KIeTKH 10 0 1
5 Crpoenue u GyHKIMH KIETKU 8 1 2
5 OOMeH BeIIecTB U MpeBpalleHIe YHEPTHU B 9 0 1
KJICTKE
7 HacneL[CTBeHIfaﬂ uHpOpMaNUs U 9 0 05
peanmu3anys e€ B KIeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Ctpoenue u GyHKIIMH OPTaHU3MOB 17 1 15
10 Pa3MHOXkeHUE U pa3BUTHE OPraHU3MOB 8 0 15
1 I'eHeTrka — Hayka O HACJICICTBEHHOCTH U 5 0 0.5
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 0
14 I'eneTuka yenoseka 3 0 0.5
15 Cenexuust OpraHu3MoB 4 0 1
16 BroTexXHOIOrus U CHHTETHYECKast OMOJIOTHS 4 0 0
17 PesepBHOE Bpems 1 0 0




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

13




11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Komrpoapmsie | Tpakruseckue (uudposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
1 3aporkIeHUE ¥ PA3BUTHE DBOJIOIMOHHBIX 4 0
MpeACTaBICHUN B OMOJIOTHH
Mukpo3Boonus U €€ pe3ybTaThl 14 1 2
Makpo3Boronus 1 e€ pe3yaIbTaThl 6 0 0
4 3Hepl\ZI;IeCXO)K)16HI/Ie Y Pa3BUTHE KU3HU Ha 15 0 15
5 [IponcxoxaeHne YeloBeKa — aHTPOITOTCHE3 10 0 1
DKOJIOrusl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HaIOPTAaHU3MEHHBIX CHCTEM 3 0 0.5
C OKpY>Karolleu cpeaou
Opraau3Mebl U cpesia 0OOUTaHUs 0 15
DKOJIOTHS BUJIOB U TOMYJISAIIAN 0 0.5
9 CBI/I:(:)TJ;:I;}I CO001IeCTB. DKOJIOrHYECKUE 12 1 05
10 buocdepa — riiobanbpHas 3KocHCTEMA 0
11 UenoBek U OKpy’Karolas cpena 0 0
12 PezepBHoe Bpems 0 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 2 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite u3yyeHHus | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
1 Buonorus xak KOMITIEKCHAst HAyKa U KakK 1 0 0 1
4acTh COBPEMEHHOI0 00IIecTBa
2 JKvBBIE CHCTEMBI B UX CBOWCTBA 0 0
3 VYpoBHeBast opraHu3anus KUBbIX CHCTEM 1 0 0
4 HcTopust OTKPBITHS ¥ U3YUYCHUS KIICTKH. 1 0 0
Kiterounas teopus
MeTo b1 MONEKYISIPHON U KIIETOYHOU
ounonorun. [IpakTraeckas padota
5 «3y4yeHne MeTo10B KJIIETOYHON OHOJIOTHH 1 0 05
(xpomatorpadwus, anexrpodopes, '
muddepeHnnanbHoe EHTPUGYTHPOBAHHUE,
[T1IP)»
6 XUMUYECKUI COCTaB KIETKU 1 0 0
7 MunepanbHbIe BEIECTBa KIETKH, UX 1 0 0
Ouonoruyeckas poib
Opranuyeckue BelIecTBa KJICTKH — OEIKU.
3 JlabopatopHas pabora «OOHapy)eHUE 1 0 05
0€JIKOB C TOMOIIBIO0 KAUeCTBEHHBIX '
peaxkuuin
9 CoiicTBa, k1accupukanys v GyHKIUN 1 0 0

OEJIKOB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10 0
YTJIEBOJIbI

11 Oprannueckue BenecTBa KIeTKH — 0
JIUTTU B
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlabopatopHas pabdora «lccrnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICIIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

Crpoenue u ¢pynkun ATO. [Ipyrue

13 0
nykineosunrpudocpatel (HTD)

14 CexsenupoBanue JJHK. Metonabl 0
T€HOMUKH, TPAHCKPUIITOMHUKH, TIPOTEOMHKH

15 MeTtob! CTPYKTYpHOH OHOIOrHH 0

16 Tuner knetok. [IpokapuoTudeckas KieTka
CtpoeHne 3yKapuOTUYECKOW KIIETKH.

17 [IpakTuueckas padota «M3yueHne cBOMCTB 0.5
KJICTOYHOU MEMOpaHBI»

18 [ToBepXHOCTHBIN amnmapaT KJICTKA 0
OnHoMeMOpaHHbIe OPraHOU bl KIIETKHU.

19 [IpakTuueckas padota «M3yueHue 05
JIBUKEHHS [IUTOTIa3Mbl B PACTUTEIBbHBIX
KIIETKaX»

[TosryaBTOHOMHBIE OPTraHOUIBI KIIETKHU:

20 MUTOXOHAPUH, mnacTuabl. JlaboparopHas 05
pabota «MccnenoBanue niaasmMoian3a u '
JIETINIa3MOJIHM3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHbIe OpraHou/Ibl KIETKH 0

22 Crpoenue u GyHKUIUH s7ipa 0




23

CpaBHHTENIbHAS XapaKTEPUCTHKA KICTOK
sykapuot. JlaboparopHas padota
«M3ydyeHue cTpoeHus KJIETOK pa3InyHbIX
OpPTraHNU3MOBY

0.5

24

ACCUMUIISIINS U TUCCUMIISIIASL — JIBE
CTOpOHBI MeTabou3Ma. Turbr oOMeHa
BemecTB. JJabopaTopnast pabora
«M3ydyeHne KaTamuTHYeCKOH aKTHBHOCTH
(hepMeHTOB (Ha puMepe aMuiIasbl WIK
KaTaJiasbl)»

25

@epMEeHTAaTUBHBIN XapaKTep peakni
KJIeTouyHOro Metabonu3ma. JlabopaTopHas
pabota «M3yuenue hepMEeHTATHBHOTO
paciienieHus IepoKCUaa BOAOPOIa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpHI U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THI OOMEHA BEIIECTB

28

dortocunTes

29

XemocuHTe3. JJabopaTropHas padota
«CpaBHeH#HE TTpoIieccoB POTOCHHTE3A U
XEMOCHHTE32

0.5

30

AHa3poOHbIe OpraHu3Mbl. Buibl OposkeHusl.
JlabopartopHas padora «CpaBHEeHHE
MIPOIIECCOB OPOKCHUS U IBIXAHUSD)

31

AdpOoOHbBIE OPraHU3MBbI. JTaIbI
HHEPreTHYECKOro oOMeHa

32

DHeprust MeMOpPaHHOT' O TpaIueHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakiun MaTpuyHOrO CHHTE3a 0

34 Tpanckpunuus — matpuusbslii cuaTe3 PHK 0

35 Tpaucnsus u e€ Tarbl 0

36 KomupoBanue amuHokucior. Poibs 0
pubocom B OMocuHTe3€e Oenka

37 Opraauzanys TeHOMa y TPOKapUOT U 0
9YKapHOT

38 ModekymsipHbIe MEXaHU3MBI SKCTIPECCHU 0
TCHOB y DYKapHOT
Bupycbl — BHEKIIeTOUHBIC (DOPMBI KU3HH U

39 oOnuratHele napasuTsl. [IpakTuueckas 0.5
pabota «Cozmanne MOJIEIIn BUPYCa»

40 BupycHble 3a0051eBaHus YeIOBEKa, 0
YKUBOTHBIX, PACTCHHI

41 HanorexHomorny B OMOJIOTUN U MEIULINHE 0

42 ’Kv3HEeHHBIN UK KIETKU

43 Martpuunsiii cuate3 JTHK 0
Xpomocomsl. JTaboparopHas pabota

44 «3yyeHne XxpoMoCcOM Ha TOTOBBIX 0.5
MUKpOIIperaparaxy»

45 JleneHue KICTKH — MHTO3 0
Tumnb! kieTok. KapruoknHes v MUTOKKUHES.

46 JlaGoparopHas pabota «HaOmonenue 05
MHUTO3a B KJIETKaX KOHYHKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpEnapaTax)»

47 Perynsius >KU3HEHHOT O LIMKJIA KIIETOK 0




48 Opranusm Kak eIMHOE 11eTI0e 0

49 Tkanu pacrenuit. Jlaboparopuas pabota 05
«M3ydyeHne TkaHEeH paCTCHUN» '
TkaHu )KMBOTHBIX M YEIOBEKA.

50 JlabopartopHas pabora «/3ydyeHne TkaHeh 0.5
KHUBOTHBIX)»
Opransl. CucreMsl opraios. JlaboparopHas

o1 pabota «M3yuenue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB 0

53 JIBI>KEHUE OpTaHU3MOB 0

54 [MuTanne opraHu3MOB 0

55 [MuTanue MO3BOHOYHBIX KUBOTHBIX. 0
[MumeBapuTenbHas CCTEMA YEIOBEKa

56 JIpIxaHue opraHu3MoB 0

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 0
9eoBeKa

58 TpaHcHOpT BEIIECTB y OPraHU3MOB 0

59 KpoBeHocHas cricTemMa Mo3BOHOYHBIX 0
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHusmMoB

61 3amura y opraHu3MOB 0

62 NMMyHHas cucreMa yenoBeka 0

63 Pa3npaxxiuMocTh U peryJsiius y 0
OpPraHU3MOB

64 I'ymopaibHas peryJsius u SHJI0KPUHHAS 0

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHHUSI OPTaHU3MOB

66

[TonoBoe pa3MHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
HOJIOBBIX KJIeToK. JlabopartopHast pabota
«/3y4deHne CTpOCHUS MOJOBBIX KIETOK HA
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

NHnuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poctun Pa3BUTUC )KMBOTHBIX.
JlabopaTopHas pabota «BrisiBieHne
MPHU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PazmHoXeHue 1 pa3BUTHE pAaCTCHUM.
JlabGopaTopHas padota «CTpoeHHE OpraHOB
Pa3MHOKEHHUSI BBICIIUX PACTCHHI

0.5

73

I/ICTOpI/IH CTaHOBJICHUA U Pa3BUTHUA
I'CHCTUKH KaK HayKH

74

OcHOBHBIE TIOHATUS U CUMBOJIbI TEHETUKH.
JlaGopaTopHas pabora «JIpo3zoduia kak
00BEKT FCHETUYCCKUX HCCIICIOBAHUIN

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAaHUSA
pU3HAKOB. MoOHOTHOpUIHOE
ckpemBanue. [IpakTuueckas pabora
"H3ydeHue pe3yabTaToB MOHOTHOPHUIHOTO
CKpelIBaHus y qpo30o¢uist"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBbI MOHOI‘I/I6pI/II[HOI‘O

76 1 0 0
CKpEIINBAHUS

77 AHnanusupytoiee ckpemuBanue. Hemomnoe 1 0 0
JOMHUHHUPOBAHHE
JluruOpuiHoe CKpeIBaHue.

78 [TpakTuaeckas pabora «3ydeHue 1 0 05
PE3YJIbTaTOB JUTHOPUIHOTO CKPEIIUBAHHUS '
y Ip030(HIIBI)
[{uTomornyeckue OCHOBBI TUTHOPUTHOTO

79 1 0 0
CKpEIINBAHUS

80 CuerieHHOE HacJIeJJOBaHHE MTPU3HAKOB 1 0 0

81 XpOMOCOMHAsI TEOPHSI HACIIEICTBEHHOCTH 1 0 0

82 I'enernka mosa 1 0 0

83 T'eHoTun Kax 11e10CcTHAsI cUCTEMA 1 0 0

84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1 0 0
pacTeHHii, ’KUBOTHBIX U YEJIOBEKa

85 M3MeH4YnBOCTb NMpU3HAKOB. Bribl 1 0 0
W3MEHUYUBOCTH

86 MoaudukannmoHHass K3MEHUYUBOCTh 1 0 0
BapuanmonHsli psa v BapuanuoHHas
kpuBas. JlaboparopHas pabora

87 «HMccnenoBanue 3akOHOMEpHOCTEH 1 0 05
MOAU(PUKAITMOHHON U3MEHYUBOCTH. '
[TocTpoenue BapuaimoHHOTO psia U
BAPUALIMOHHON KPUBON»

88 I'enoTunuyeckast U3MEHYUBOCTb. 1 0 0
KoMmb6unatuBHas H3MEHYUBOCTh

89 MyTanmonHasi U3BMEHUYUBOCTb. 1 0 0.5




[Ipaktuyeckas padora «MyTaruu y
po30¢UITHl (Ha TOTOBBIX
MUKpOIpenaparax)»

90

3aKOHOMEPHOCTH MYTALMOHHOIO IIpoIiecca.
OnureHeTHKa U SIUr€HOMUKA

91

I'enernka yenoBeka. [IpakTuueckas pabora
«CocTaBrieHHe U aHATTN3 POJIOCTIOBHOI»

0.5

92

MeTto1pl METUIIMHCKON T'€HETUKU

93

3Ha‘~ICHI/Ie MGHHHHHCKOﬁ TCHCTHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTUYCCKUX
3a00/I€eBaHNIl YEITOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopatopHas paborta «/3yueHue copToB
KYJIbTYPHBIX PACTCHHUI M IOPO/] IOMAITHUX
KHUBOTHBIX)»

0.5

95

MeTopl CeNeKITMOHHON PabOTHI.
JlaGopaTtopHas pabota «/3yueHne MeToa0B
CEJIEKIIMH PACTCHUID»

0.5

96

JloCTHXKEHUS CeNEeKIIMU PACTEHUI 1
KUBOTHBIX. [IpakTnueckas pabora
«ITpuBuBKa pacTeHuUiD»

97

COXpaHCHI/Ie, HU3YYCHUC U UCIIO0JIB30BAHNC
TCHCTUYCCKUX PECYPCOB

98

buorexHonorus kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOT I

0.5

99

OCHOBHBIC HANPABJICHUS] CHHTECTHYECKOMN
OHMOJIOrUU




100 XpOMOCOMHas U T€HHAsl NHXEHEpUs 1 0
101 MeuiuHckre OMOTEXHOJIOTHH 1 0
PesepsHbiit ypok. IloBTOpeHue,
102 . 1 0
000011IeHNEe, CHCTEMATH3AINS 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 102 135

[TPOTPAMME




11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OBomonunonHas teopust Y. /lapsuna 1 0 0
5 JIBH>KyIMe CUIIbI ABOJIFOIMA BHIOB 110 Y. 1 0 0
JapBuny
3 Bopnba 3a cymecTBoBaHUE, €CTECTBEHHBIN 1 0 0
U UCKYCCTBEHHBIN 0TOOP
4 @opMHpPOBAaHNE CHHTETUYECKON TEOPHUH 1 0 0
IBOJIIOLIMU
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1 0 0
MUKPO3BOJIIOIUS U MAaKPOIBOJIOLIUS
5 [Momynsus — sneMeHTapHas eAMHULIA 1 0 0
SBOJIIOLIMU
3aKOH TeHeTHYECKOro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlaGopaTopHas 1 0 05
pabota «BblsiBIeHUE N3MEHYUBOCTH Y '
0co0eii 0IHOTO BUa»
8 DOnemeHTapHbIe (PAKTOPHI IBOIOLUU 1 0 0
9 Dddext ocHoBarens. dpdekr 1 0 0
OyTBLUTOYHOTO TOPIIBIIIKA
10 Murpauyu. M3omaumu nomyJisui: 1 0 0
reorpaduueckas, Ouonoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOIIUN 1 0 0

(baxTOp 3BOJIIOLUU




12

[TosoBoit 0TOOP

13

[IpucrocoOaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOABOIIOIHH.
JlabopartopHas pabora «3ydenue
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocodaeHnil y OpraHn3MoB:

Mopdoiorudeckue, Gu3noJI0ruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
Jlabopatopnas padora «IIpucnocobnenus
OpPraHru3MOB U UX OTHOCHUTECIJIbHAA
11eTIECO00Pa3HOCTHY

0.5

15

Bup, ero kpurepuu u CTpyKTypa.
JlaGopaTopHas pabora «CpaBHEHHE BUOB
0 MOP(OJIOTUIECKOMY KPHTEPHIOY»

0.5

16

CrpykTypa Buaa

17

BunooOpa3oBanue Kak pe3ysibTaT
MUKPOIBOJIOIHH

18

CBi3b MHKPO3BOJIIOIHUHU U SITUACMHUOJIOI N

19

Makposostonus. [laneonTonornueckue
METO/IbI U3yYCHHUSI SBOJTIOLIUH

20

EI/IOFeOFpa(I)I/I‘-ICCKI/IC MCTOIbI NU3Yy4YCHUA
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-IeCKI/IC " CPABHUTCIIBHO-
MOp(I)OJ'IOFI/ILIeCKI/IC MCTOIbI U3YYCHUA
OBOJJIOIINH

22

MOJ'IeKy.]'ISIpHO-l"eHeTI/ILIeCKI/Ie,
OMOXMMHUYECKUE U MAaTEMAaTHUECKUE




MCTOABI U3YUYCHHA 3BOJIIOINUN

23 OO01re 3aKOHOMEPHOCTH SBOJTIOIHH 0

24 AnantuBHas paauanys. HepaBHOMEpHOCTb 0
TEMIIOB SBOJIIOIMH

o5 Hayunple runoTe3bl MPOUCXOKICHUS 0
KU3HU Ha 3emiie

26 JloHay4HBIE TIPEICTABICHUS O 3aPOKICHUN 0
KU3ZHU

97 OCHOBHBIE ATAITBI HEOPTAHMYECKON 0
SBOJOIIH

28 ['unoTe3sl 3apoxaeHUS KU3HU 0
Hctopus 3emiu 1 METOBI €€ N3yUeHHS.

29 JlabopatopHas paborta «3yuenue u 05
OITMCAaHUE NCKOIIAEMbIX OCTATKOB APEBHUX
OPTaHU3MOB»

30 HauanpHbie 3Tansl opraHuyecKoit 0
SBOJIOLUHU

31 DBOJIIOIHS DYKapPHOT 0
OCHOBHBIE ATaIbI 3BOJIIOHH

39 pactutensHoro Mupa. [lpakrudeckas 05
pabota «M3yyenune ocoOeHHOCTEH '
CTPOCHHS PACTEHUI Pa3HBIX OTICIOBY

33 OCHOBHBIE ATaIbl 3BOJIIOLIMH )KUBOTHOT'O 0
MHUpa
DBouToLus )KUBOTHBIX. [IpakTHueckas

34 pabota «M3y4yeHne ocoOeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX KHBOTHBIX)»

35 Pa3BuTHe )xn3HM Ha 3eMiie 10 3paM U 0




nepuojam

MaccoBsie BbIMUPAHUA — DKOJOT'MYCCKUC

36 0
KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIN IKOJIOTUYECKUI KPU3UC, ETO 0
0COOCHHOCTH

38 CoBpeMeHHas cHCTeMa OPraHUIECKOTO 0
MIPOIILIOTO

39 OCHOBHBIE CUCTEMATUICCKUE TPYIIITBI 0
OpPTaHU3MOB

40 AHTpOTIONOTHS — HayKa O YeJIOBEKe 0

41 Pa3BuTHe npencraBieHuii o 0
MIPOUCXOXKICHUH YeJIOBEKA
MecTto yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yueHue ocoOeHHOCTEHM 0.5
CTPOCHHUSI CKEJIeTa YeJIOBEeKa, CBI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIDKyIIIME CHIIBI aHTPOITOTeHE3a 0

44 CooTHolIeHne OMOJIOTHYECKUX U 0
COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOT€HE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTnka M MajgeoreHOMHMKA 0

47 DBOJTIOLIUS COBPEMEHHOTO YeJIOBEKA 0
UYenoseueckue pacsel. [IpakTuueckas

48 pabota «M3ydeHne 3K0I0rHyecKix 0.5
a/IanTanui 4eJIoBeKay

49 MeX TUCIUTUTMHAPHBIE METO/IBI 0

AHTPOITIOJIOTUHN




50 3apoxIeHUE U PA3BUTHUE IKOJIOTUHU 1 0 0
Mertonst sxonorun. JlaboparopHas pabota

51 «M3y4eHne MeTo/10B KOOI HYECKIX 1 0 0.5
HCCIEA0BAHUN

59 3Ha4YeHHE IKOJOTHUECKUX 3HAHUM IS 1 0 0
9eJI0BeKa

53 Okonorndeckne haxTopbl 1 0 0
Abunornyeckue gaktopsl. CBET Kak

54 sKonoruyeckuii paxrop. JlabopaTopHas 1 0 05
pabota «BrisiBneHue npucnocobaeHui '
OPTaHU3MOB K BITUSTHHIO CBETa»
Abuotnueckue daktopsl. Temmneparypa
KaK AKOJIOTHYECKUH (pakTop.

55 JlabGopaTopHas paborta «BrisiBeHne 1 0 0.5
MPHUCIIOCOOJICHUH OPTaHU3MOB K BITUSTHHIO
TEMIIepaTypbI»
AbGunoTtnieckue GhakTopsl. BiaxkHOCTH Kak

56 sKoJIoruueckuil gakrop. JlaboparopHas 1 0 05
pabota «AHAaTOMHUYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHHSD»

57 Cpenpl 0OMTaHUST OPTraHU3MOB 1 0 0

58 buonorundeckue puTMbl 1 0 0

59 JKuznennsie GopMbl OpraHU3MOB 1 0 0

60 buotnueckue dakTopsl 1 0 0
3HaueHne OMOTHYECKUX B3aUMOICHCTBUN

61 JUISl CYLIECTBOBAHMS OPraHU3MOB B Cpeie 1 0 0
oOuTaHus

62 OKOJIOrM4ecKre XapaKTepUCTUKU 1 0 0




MOomyJIsinunu

OcHOBHBIC ITIOKa3aTEIIN MOITYJIAI NN

63 YHCIICHHOCTD, TNIOTHOCTb, BO3PACTHAS U 0
IOJIOBAsi CTPYKTypa
OcHOBHBIE TIOKA3aTEIIN TOITYJISIIIHH:

64 POKIAEMOCTh, IPUPOCT, TEMIT POCTA, 0
CMEPTHOCTH, MUTPAIIAN

65 DKoJIoTHYecKast CTPYKTypa MOIYJISIUN 0

66 JlnHamuKa HOMyJISLUN U €€ PeryIsaius 0

67 KpuBbIe pocTa YUCIIEHHOCTH TIOTYJISIITHH. 0
KpuBbie BEDKHBaHHS
OKoJIorHYecKas HUIIla BUA.

68 JlabopartopHas padota «IIpucrocoOneHus 0.5
CEMsSIH PaCTEHHH K PACCEIICHUIO»

69 Bu kak cucreMa momysisiuin 0

70 3aKOHOMEPHOCTH MOBEAECHUS U MUTPALIUI 0
KUBOTHBIX

71 Coo01116cTBO OPraHUu3MOB — OHOIICHO3 0

72 JKocucTeMa KaK OTKPHITasi CHCTeMa

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTHU B 0
IKOCUCTEME

74 OCHOBHBIE TIOKa3aTEeIH YKOCUCTEMBI

75 DKOJIOTUYECKUE MUPAMUJIBI 0

76 N3menenust cooOIIecTB — CyKIIECCUU 0

77 [IpupoaHbIe S5KOCUCTEMBI. DKOCUCTEMBI 0
03€p U peK. DKOCHUCTEMBI MOPEH U OKEaHOB

78 [IpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI 0




TYHJP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPONIOT€HHBIE IKOCUCTEMBI 0

80 Ypboakocucremsr. [Ipaktudeckas padota 05
«M3ydenune u onucaHue ypoOOIKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBHI OpraHU3MOB B 0
HKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTraHU3MEHHOM, 0
OpPTaHNU3MEHHOM, TOMYJISIIIHOHHOM U
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obuiernnanerapHas 0601049Ka 0
3emiu

84 VYuenue B. U. Bepnaackoro o 6uocdepe 0

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0
onochepnt

86 KpyroBopoTsl BeriecTs u 0
OMOreOXMMHUYECKHUE LIUKIIBI

87 3oHanbHOCTH OMocdepbl. OCHOBHBIC 0
OMOMBI CyIIIH

88 YcTolunBocTh Onochepsl

89 DKOJIOTUYECKUE KPUZHUCHI U UX IPUUYUHBI 0

90 BozneiicTBue uenoBeka Ha Ouochepy 0

o1 AHTpPONIOT€HHOE BO3/ICHCTBUE HA 0
pPacTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npuposl

93 OcCHOBHBIE IPUHLIUIIBI YCTOWYUBOTO 0




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPOALL

PanronansHoe IpUpOAONOIb30BAHNUE U

94 COXPaHEHHE OMOJIOTUIECKOTO 1 0
pa3zHooOpa3us 3emiu

95 Q§06HIGHI/IG 110 TeMe « MUKpO3BOIIOLUS U 1 0
e€ pe3ynbTaTh»

96 0.'606HIGHI/IC 1o TeMe «Makpo3BOIIOIUS U 1 0
e€ pe3ynbTaThI»

97 O6061eHue o teme «IIpoucxoxaenue u 1 0
pa3BHUTHE )KU3HU HA 3eMIIE»

98 O6006mmenue o Teme «IIpoucxoxaeHue 1 0
YeJIoBeKa — aHTPOITOTCHE3)

99 O06001eHne Mo TemMe «IKOJIOTHs — HayKa O 1 0
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpeia 1 0
oOuTaHUs»

101 O6o6meHI/ie 10 TeEME «IJKOJIOTHS BUIIOB U 1 0
TIOTTYJISLIA I

102 O6006menue o Teme «buocdepa — 1 0
ry100abHAst IKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue;
noA penakuueit [Taceunnka B.B., Akiinonepnoe o0miectBo «M3naTenbcTBO

«IIpocsemenue»

METOANUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Meronunueckoe nocobue. buonorus. 10-11 knaccel yriryGieHHbIH ypOBEHb.

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

Pocculickas anekTpoHHas 1IKojIa

resh.edu.ru

Pemry EI'D ege.sdamgia.ru
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