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PabGouyas nporpamma y4eOHOro npeamera «buosiorus»
st 10 — 11 kmaccoB (0a30BbIN YPOBEHbD ),

B TOM YHUCJIC HHBAJIIMAO0B U JIUL C OIrPaHUYCHHBIMU BO3MOKHOCTAMU 3/10POBbA

Coaep:xanue yueOHoro npeamera «buonorus

10 KJIIACC

Tema 1. Buosorusi Kak Hayka

buonorus kak Hayka. CBsi3b OHMOJOTHH C OOIIECTBEHHBIMH, TEXHHUYECKHUMU U JAPYTUMU
€CTCCTBCHHBIMU HayKaMu, (QmiIocoueid, ITHKOW, 3CTETUKOH W TpaBoM. Ponbs Ouosiornu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTeMa OMOJIOrHYeCKUX HayK.

MeToapl TO3HAHUS >KMBOM MPUPOIbI (HAOMIOACHHE, SKCIEPUMEHT, OMHCAHHE, U3MEpEeHHE,
KJIaCCU(UKAIIUS, MOJISTUPOBAHKE, CTATHCTUYECKAss 00pabOTKa TaHHBIX ).

Hemoncmpauuu:

Tlopmpemeuwr: Y. Japeun, I'. Menaens, H.K. Konbios, k. Yorcon u ®@. Kpuk.

Tabauywvl u cxemvi: «MeTOIbI MOZHAHUS KUBON PUPOABY. Jlabopamophbie u
npakmuueckue padomol:

[Ipaktuueckas pabora «/crnoap30BaHue Pa3IUYHBIX METOJOB MIPH W3YyUEHUN OUOTOTHYECKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMbl U MX OPraHU3aNUsA

JKuBbie cuctemsbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ononoruu. OTianune KUBBIX CHCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CgoiicTBa OwocucteM W UX pa3HoOoOpa3ue. YPOBHU OpraHu3aluu  OMOCHUCTEM:

MOJIEKYJISIPHBIMA,  KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, NONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTHYECKH), OMOC(hepHBIH.

Hemoncmpayuu:

Tabauyst u cxemvi: «OCHOBHBIE TPU3HAKY KU3HI», «Y POBHU OPTaHU3AIUN )KUBOU TIPUPOIBD.
Obopyodosanue: monens Mmonexybl JTHK.

Tema 3. XumMuveckuii cOCTaB U CTPOCHHUE KJICTKH

XUMUYECKUN COCTaB KJIETKH. XUMHUYECKUE AJIEMEHTBI: MAKPOJIEMEHTBHI, MUKPOIJIEMEHTHI.
Bona u muHepanbHbI€ BELIECTBA.

OYHKIMH BOJbI 1 MUHEPATBHBIX BEIIECTB B KieTke. [loanepkanne ocMOTHYECKOTo OaslaHca.

benku. CoctaB u cTpoeHHe OENKOB. AMUHOKHCIOTBI — MOHOMEPHI OenkoB. HezameHumbie u
3aMEHUMbIC aMUHOKUCIOTHI. AMHUHOKHUCIIOTHBIN COCTaB. Y POBHH CTPYKTYPBI O€TTKOBOW MOJIEKYITBI
(mepBUYHAsI, BTOpUYHASI, TPETUYHAS U YETBEPTHUHAS CTPYKTYypa). XMMHUECKHE CBOMCTBA OEIKOB.
buonornueckne QpyHKIMN OEIKOB.



®depMmeHTB — Oumosormueckue KkaTtanu3aTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTD,
cyocrpatHas  crnemuduuHocts.  Kodepmentsl. Burtammubl.  Otnuuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJInu3aTOPOB.

VYrneBoabl: MOHOcaxapuibl (TIOKO03a, pubo3a U Ae30Kkcupubo3a), Aucaxapuisl (caxaposa,
JIAKTO3a) W TMONHMCcaxapuibpl (KpaxMayi, TIUKOTEH, IeJUIr0io3a). buonormueckune (yHKIUU
YIJIEBOJIOB.

Jlunuaer: Tpurmunepunsl, pocdomunuasl, crepounsl. 'napodmibHO-ruapodhoOHBIE CBOKCTBA.
Buonornueckue ¢pynkumu aunuaos. CpaBHEHHE YTIIEBOIOB, OCJIKOB U JIMMKJOB KAK HCTOUHUKOB
SHEPTUHU.

Hyxneunoseie kucnotel: JJHK u PHK. HykneoTuasl — MOHOMEpPHI HYKJIEHMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenne u ¢ynkmun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[{uTonorus — Hayka o kietke. KinerouHnas teopus — npumep B3auMoiecTBUS uaeil u (HakToB
B HAYYHOM IMO3HaHUU. MeTobl u3yueHus kineTku. [Ipodeccus muronor.

Knerka kak nemoctHas skuBas cuctema. OOLIue NMPU3HAKKU KIETOK: 3aMKHYTas HapyXHas
MemOpana, monekynsl JIHK kak renerudeckuii anmapar, cuCTeMa CHHTe3a Oenka.

Tunbel  KJIETOK: dJyKapuoTudeckas W mpokapuotudeckas. OCOOEHHOCTH  CTpPOEHUs
MpOKapHUOTUUYECKOU KieTku. KieTounas crenka 6akrepuii. CTpoeHHE 3YKapuOTHYECKOM KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KIETOYHAas CTEHKAa, MIMKOKAJIUKC, MX (QYHKIIHH.
[Tna3maTtmdeckas MeMmOpana, e€ cBoicTtBa W (QyHkmuu. [luTormnmazmMa u €€ OpraHoubL
OnnomeMOpannblie opranousl kinetku: DIIC, annmapart ['onbmku, nu3ocomsl. [lonyaBTOHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPUH, ITacTU/bl. [IporcxoxieHne MUTOXOHIPHUH 1 miacTua. Bust
wiactug. HememOpaHHbIE OpraHoubl KIETKU: PUOOCOMBI, KICTOYHBIA LEHTpP, LEHTPHOIH,
PECHUYKH, KIyTUKU. OYHKIIMK OpraHou0B KJIETKU. BrirtoueHusl.

Anpo — perynaropHbiii neHTp kieTku. CTpoeHue sjpa: siaepHas o0osiouka, KapuoIuiasMma,
XPOMAaTHH, AIPHIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEIIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemur: A. JleBenryk, P. I'yk, T. llIsann, M. Uneiiaen, P. Bupxos, /x. Yorcon, @. Kpuk,
M. Vunkunce, P. ®panknun, K.M. bap.

Huacpammur:  «PacnpeneneHne  XMMHUYECKHMX  3JEMEHTOB B HEXKHBOM  IpHUpOE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOJIEN.

Tabnuyvr u cxemwvr: «llepuonuyeckas TabiMIa XUMHMUYECKHX D3JIEMEHTOB», «CTpoeHHe
MOJIEKYJbI BOJbD», «buocunres 6enka», «CTpoeHue Mosekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne syKapruoTHYECKON
KIeTkn», «CTpoeHne XKUBOTHOM KIeTKnW», «CTpoeHue pacTuTenbHOM KieTkn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIEBOABDY, «JIUmuasn.

Obopyooeanue: CBETOBOW MHUKPOCKOIN, 0O0OpYyIOBaHUE JJs TMPOBEICHHUsS HaOJI0ICHUH,
U3MEpPEHU, IKCIEPUMEHTOB, MUKPOIpENapaThl pPacTUTENbHBIX, KUBOTHBIX U OaKTepHaJIbHBIX
KIETOK. Jlabopamopuvle u npakmuyeckue padomoi:

JlaGopatopHasi pabota «l3yueHHe KaTaJUTHUYECKOW aKTHBHOCTU (DEPMEHTOB (Ha IMpHUMEpe
aMUJIa3bl WIM KaTanas3bl)y.

Tema 4. /KuzHeesATeIbHOCTD KJICTKH

OOMeH BemecTB, WM MeTaboIU3M. AcCUMIIIALUS (TIACTUYECKUNA OOMEH) M TMCCUMMUIIAIINA
(oHepreTHyeckuii OOMEH) — JBE CTOPOHBI €IMHOro Tpolecca Meraboiau3ma. Poib 3akoHOB
COXpaHEHHUs BEILECTB U SHEPTUU B TOHUMaHUU MeTabosIn3Ma.

Tunsl oOMeHa BeiecTB: aBTOTPO(dHBIHN 1 rerepoTpodHbIil. Ponb pepmeHTOB B 00MEHE BEecTB
Y TIPEBPAIICHUN YHEPTUH B KIIETKE.



®otocunre3. CBeroBas u TemHOBas ¢as3el  (orocuHTe3a. Peaknuum  (dorocuHTE3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (DOTOCHHTE3a JJIs )KU3HU Ha 3emiie. Biusiaue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHHTe3. XeMOCHUHTE3UPYIOoIIe 0akTepru. 3HaueHne XeMOCHUHTe3a JIJIs )KU3HHU Ha 3emIle.

DOHeprerudeckuii oOMeH B kieTke. Paciernienre BemecTs, BbACIECHUE U aKKYMYJIUPOBAaHUE
DHEPruM B KJIETKE. DTambl HEpPreThdeckoro ooOmena. [nmukonwm3. BpokeHHe U €ro BUJIBL
Kucnoponnoe okucienue, wid KieTouyHoe abixanue. OkuciuTenbHoe (ochopuirpoBaHue.
O} PeKTUBHOCTH SHEPTreTHIECKOTO 0OMEHa.

Peakumu wmarpuuHoro cuHte3a. ['enermueckas wuH(opmanus u JHK. Peamuzanus
reHeTudeckor mHdopmanuu B KieTKe. | eHETMYeCKUi KOJ M ero CBOWCTBa. TpaHCKpUIIIHUS —
matpuunblii cuate3 PHK. Tpancnsauus — 6uocunres Oenka. Jransl TpaHcasanuu. KoaupoBanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexinerounsie ¢opmbl xu3Hu — BUpYChl. McTopus otkpeitusi BupycoB (/.M. MBaHOBCKHIA).
OCOOEHHOCTH CTpPOEHHsI M KU3HEHHOTO IMKJIa BHPYcoB. bakrepuodaru. bonesnu pacreHui,
JKUBOTHBIX M 4YEJIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc nmmyHonedunura yenoseka (BUY) —
Bo30ymutens CIIM/la. OOpaTHas TpaHCKpuIIus, peBepraza W HHTerpasa. lIpodummakruka
pacmpocTpaHeHHs BUPYCHBIX 3aboneBanuii. [Ipodeccust Bupycoor.

Hemoncmpayuu:

Topmpemuwr: H.K. Konsuos, I.1. UBanosckuii, K.A. Tumupsizes.

Tabauyvl u cxemwl: «Tunbl muTanussy, «Metadonu3amy», «MUTOXOHIPUSD», «IHEPTreTUUECKUM
oOMeny, «Xmoporuiacty», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenne u ¢pyHKIIMOHUPOBaHUE
reHay, «CuHTe3 Oenka», «l'eHetmueckuii kom», «Bupyce», «bakrepuodarn», «CtpoeHue u
»u3HeHHbIH nuki Bupyca CIINa, 6axtepuodaray, «Pemmukanus JTHK».

Obopyoosanue: mopaenu-anmuvkamuu «Yasoenne JIHK u Tpanckpumnuus», «buocunres
Oenka», «CTpoeHue KIeTKkn», Mojiens cTpykTypsl JJHK.

Tema 5. PazMHoOkeHHe M1 HHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB

KneTounslii 1MKI, WU KU3HEHHBI 1MWK KieTku. HuTtepdaza u murto3. I[lporeccsl,
npoTtekaromue B uHTepdaze. Permnmukanus — peakmus marpuunoro cunteza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuoTuil. JIUTUIOMIHBIM W TaruIOWIHBI XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonorudeckre OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO PAa3BUTHUS
OpraHu3MOB.

Henenune kimetkn — muto3. Ctaauu muto3a. [Ipoiecchl, mpoucxoasIre Ha pa3HbIX CTaIHIX
MHUTO3a. BHOJIOrMYeCKHI CMBICIT MUTO3A.

[Tporpammupyemasi TuGesb KIETKH — aromnTo3.

@DopMBI pa3MHOKEHHSI OPraHU3MOB: OECIONIOe U TMOJIOBOE. Buabl 6ecronoro pasMHOXKEHUS:
JIeJICHUEe HaJBOE€, MOYKOBAHWE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEreTaTHBHOE
pasmMHOXkeHue. VICKyCCTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €70 3HAYEHUE IS CEIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOrO.

Meiio3. Cragumn wmeiio3a. Ilponeccel, mpoucxonsdiue Ha craausx wmeioza. lloBegenue
xpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE ME103a.

['ameTorenes — mporecc oOpa30BaHMsI TMOJOBBIX KJIETOK Y JKMBOTHBIX. [lOJIOBBIE KeNe3bl:
CEMEHHHUKU U sSUYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo3oup,
SUIEKIIETKa) — crhepMaroreHe3 W ooreHe3. (OCOOEHHOCTH CTPOEHHUS SHUIEKIETOK |
crepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOTEHe3). DTarbl
AMOPHOHATILHOTO PA3BUTHS y TIO3BOHOYHBIX )KHBOTHBIX: JPOOJICHUE, TaCTPYJISAINSI, OPTaHOTEHE3.
[TocToMOproHaNBHOE pa3BUTHE. THUMBI MOCTIMOPUOHAIBHOTO Pa3BUTHS: MPSMOE, HEMpsIMoe
(mmumHovHOE). BnusHME cpenpl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIOCOOHBIE BHI3BIBATH
BpPOXKIAEHHBIE YPOJCTBA.



Poct u pasButue pacteHuil. OHTOre€He3 LIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHHU, CTaauu
pa3BUTHSL.

Hemoncmpayuu:

Tabauysr u cxemovl: «DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «J[BOWHOE OIUIOJOTBOPEHUE Yy
[[BETKOBBIX PAaCTeHMII», «BereratnBHOE pa3sMHOKEHUE pacTeHUi», «Jlenenune kieTku 6akrepuin»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHue XpoMocoMbl», «KieTouHbli mukm», «Permkanus
JHK», «Murto3», «Meio3s», «[Ipsmoe u Henpsamoe pa3Butuey, «I'aMeToreses3 y MIIeKOIUTAOIUX
1 4esioBeKkay, «OCHOBHBIE CTAJINA OHTOTECHE3a».

Obopydosanue: MUKpPOCKOI, MHKporpenapaTsl «CrepMaTo3oubl  MIIEKOIMUTAIOIIETOY,
«litnexnerka Miekonurawoomero», «KapuokuHes B KJI€TKaX KOpELIKa JIyKa», MarHUTHas
Moaenbamuukaius «/lenenune knerku», moxaenb JIHK, momens meradasHOM XPOMOCOMBI.
Jlabopamopnvle u npakmuyeckue padomoi:

JlaGopatopnast pabora  «M3ydyeHwe CTPOCHHMS  TMOJOBBIX KJIETOK Ha  TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacjiencTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

[Ipeamer u 3amaun reneTuxu. Micropust pa3BuTUs reHeTUKH. POb IMTOIOrHHM 11 S MOPUOIOTHI
B CTaHOBIICHUU TE€HETHKU. Bkiiang poccuiickux M 3apyO0eXHBIX YUYEHBIX B Pa3BUTHE T'€HETUKH.
Mertoapl TeHEeTUKH (THUOPHUAOJOTUYECKUM, HMTOTCHETUYECKUN, MOJICKYJISIPHOTCHETHUYECKUN).
OCHOBHbBIE TE€HETHYECKHE TOHATHSA. ['eHeTnuyeckass CHMBOJIMKA, MCIOJb3yeMas B CXemax
ckpemuBanuid. [Ipodeccust reHeTuk.

3aKOHOMEPHOCTH HACJIEIOBAHUS IPU3HAKOB, ycTaHOBIeHHBIC ['. Mennenem. Monorubpuanoe
CKpellMBaHue. 3aKOH eAMHO000pa3us rudpuI0B nepBoro nokojaeHus. [lpaBuno JOMUHUPOBAHUS.
3aKkoH pacuielvieHdss mnpu3HakoB. [umore3a wuyuctorel ramer. IlosHoe W HemonHOE
JIOMUHUPOBaHUE.

JuruOpunHoe  cKpemMBaHHME. 3aKOH  HE3aBUCHMOTO  HACJIEIOBAaHUS  MPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI AUTHOPUAHOTO CKpEUIMBaHUS. AHAIU3UPYIOIIEE CKPEIIMBAHHE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JIJTsI ONIPEIeICHHs TEHOTUTIA OCOOU.

CueruieHHOe HacsenoBanue npusHakoB. Padorta T. Moprana 1o crierieHHOMY Hacje10BaHUIO
reHoB. HapymieHue cuenieHus TeHOB B pe3yJbTaTe KPOCCUHTOBEpPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'enetnka mosa. XpoMOCOMHOE ONpeAeNeHUEe Moja. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHble M rereporaMeTHble OpraHu3Mbl. HaciienoBaHue NpHU3HAKOB, CLETUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUbl H3MEHYMBOCTH: HEHACIEICTBEHHAs! U HacielCTBeHHas. Poib cpensl B
HEHACJICACTBEHHON W3MEHYMBOCTH. XAapaKTEPUCTHUKA MOJIUPHUKANMOHHON HW3MEHUYMBOCTH.
BapuanuuonHssiii psia u BapuanvoHHas kpubas. Hopma peakuuun npusnaka. KonnuecTBeHHblE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYNBOCTH.

HacnencTBenHas, wiM TEHOTUIIMYECKAs, M3MEHUYMBOCTh. KomMOWHATHBHAs HM3MEHYUBOCTD.
Meiio3 u TMONIOBOM mTpollecC — OCHOBA KOMOMHATHBHOW WM3MEHYMBOCTH. MyTallMOHHAS
U3MeHYHBOCTh. Kiaccuukanus wmyTtamnwii: TeHHbIE, XpPOMOCOMHBIC, T€éHOMHBIE. YacTtoTa u
NPUYMHBI MyTaruii. MyTareHHnbsle (akTopbl. 3aKOH TOMOJOTHYECKHX PSIOB B HACIIEICTBEHHOU
m3menunBoctu H.U. BaBuiiosa.

BresinepHas HacneICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka 4emoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TEHETUKM YEJIOBEKA:
T€HEAIOTHYECKHI, OJIM3HEIOBHIN, IIUTOr€HETUYECKU, OHMOXMMUYECKUH,
MoOJIeKyJsipHOreHeThuuecknid.  COBpeMEHHOE  ONpEeNeNeHHEe  TEeHOTHUIAa:  MOJHOT€HOMHOE
CEKBEHUPOBaHUE, TEHOTUNIHPOBaHUE, B TOM uucie ¢ nomoinpto [1I[P-ananuza. Hacnencreenusie
3a0o0JieBaHUs YellOBeKa: FreHHbIe 00JIe3HU, OOJIE3HU C HACIEACTBEHHON MPeIpacionokKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTudeckue M TeHepaTuBHble MyTanud. CTBOJOBBIE KIETKH.
[IpuntMIBI 3M10pOBOTO O00pa3a >KU3HU, JUATHOCTUKH, MPOMHUIAKTHKHA M JICUCHUS] TeHETHUYECKUX



Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBaHUE. 3HAYCHUE MEAWIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

Hemoncmpayuu:

Ilopmpemor: I'. Mengens, T. Mopran, I'. ge @pu3, C.C. UYersepuxo, H.B.
TumodeeBPecorckuii, H.W. BaBuios.

Tabauyer u cxemwvl: «MOHOTHOPUIHOE CKPEIIMBAHUE W €r0 IIMTOTCHETUYECKAas OCHOBAY,
«3aKOH pacIICIUICHUs] W €ro IUTONCHETHYECKas OCHOBa», <«3aKOH YHUCTOTHI TaMeTy,
«durunOpumHoe ckpenBanuey, «l{uTomornyeckue OCHOBBI AUTHOPHUIHOTO CKPEIIMBAHUS,
«Metio3y, «B3aumoieiicTBie aJJIETIbHBIX TEHOBY, «I eHeTuUeCKre KapThl pACTCHUM, ’KUBOTHBIX U
yenoBekay, «['eHetuka moisa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIJICHHOTO C TOJIOMY,
«Kapuotunbel denmoBeka W JKMBOTHBIX», «Buasl wu3MeHunBOoCTH», «MoaudukannoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay, «['eHeTHKa rpynm KpoBu», «MyTalroHHas
W3MEHYHBOCTEY.

Obopyoosanue: Mojaenu-ammukanun  «MoHoruOpuaHOe cKpenBanue», «HemomHoe
JOMHHHUpOBaHHUE», «/lurnbpuaHoe ckpemmBanue», «llepekpécT XpoMocom», MHKPOCKON U
Mukpornpenapar «/Ipo3oduna» (Hopma, Myranuu GOpMbl KPbUIBEB M OKPAaCKU Teja), repdapuit
«"opox noceBHO». JlabopamopHnvle u npakmuyeckue padGomol:

JlaboparopHass pabora «l3ydyeHue pe3yNbTaTOB MOHOTHOPHIHOTO W JAUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopnas pabora «M3yueHue MOAUGUKANMOHHOW H3MEHUHMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH

Cenexuus Kak Hayka M IPOLECC. 3apOKIEHUE CENEeKUUU W JomecTukanus. Yuenue H.M.
BaBwiioBa 0 LeHTpax NPOUCXOXKAECHHS M MHOrooOpasusi KyJbTYypHBIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, IOpoJa, ITaMM.

CoBpeMeHHbIE METOJbl CeNeKIUH. MaccoBbli M WHAMBHUIYAIbHBIH OTOOPBHI B CEJIEKIMU
pacTeHuil U KUBOTHBIX. O1leHKa 3KCTepbepa. bin3kopoacTBEHHOE CKpelMBaHUE — WHOPUIUHT.
Uucras nuaus. CKpelmBaHue YUCThIX JIMHUMN. ['eTepo3uc, uim rubpuaHas cuia. HeponcrBenHoe
ckpeuBaHue — ayTOpuauHr. OtganéHHas rubpuauzanus v e€ ycnexu. McKyccTBeHHBIN
MyTareHe3 MW IIOJIy4eHHE IOJUILUIONAOB. JIOCTM)KEHMS CEeNeKUMHU pacTEeHUM, XUBOTHBIX U
MUKpoopranu3MoB. [Ipodeccus cenexunonep.

bruorexHonoruss Kak oOTpaciib IpPOU3BOJACTBA. [eHHas WH)KEeHepus. OTanbl CO3JaHus
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kierounas wunkeHepus. Kierounsie
KYJIBTYpbl. MUKPOKJIOHaJIbHOE Pa3MHOKEHUE pacTeHuil. KiloHMpoBaHUE BBICOKONIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTMYECKHME M 3Thdyeckue mnpodsempl. MO —
TFeHEeTUYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemur: H.W. Basunos, 11.B. Muuypus, I'./[. Kapneuenko, M.®. l1BaHoB.

Tabnuysl u cxemor: KapTa «LIEHTPBI TPOUCXOXKICHNUS U MHOTOOOpa3us KyJIbTYPHBIX PAaCTEHUI»,
«[lopompl AOMAmIHUX  KUBOTHBIX», «Copra KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpuam3amusy, «Pabotel akagemuka M.D. HWanoBa», «[lomummonaus», «OOBEKTHI
o6uorexHonorun», «Kinerounsle KylIbTypbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHUE U TEPEHOC
TeHOB, XpoMocoM». O00pyI0BaHUE: MYJISHKU TIOJIOB M KOPHEIUIOA0B TUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03SIMCTBEHHBIE PACTEHUS.

11 KJIACC
Tema 1. DBoJIOIIMOHHAS OMOJIOTHS
[IpeanocbuIKM BO3HUKHOBEHHUSI 3BOJIIOIIMOHHON TEOPUH. DBOIIOIMOHHAS TEOPUS U €€ MECTO B
O6uosnorun. BrinsHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.



CsugerenbcTBa 3Boaonnu. [laneoHTonornyeckue: nociaea0BaTeIbHOCTh NOSBICHUS BUJOB B
MAJICOHTOJIOTUYECKOM JIeTOMHCH, TepexonHbie ¢opmbl. buoreorpaduueckue: CXOICTBO H
paznuuue ¢ayH u Gpiop MaTepruKkoB U ocTpoBoB. [Ipodeccus naseoHToOr.

OMOpPHOJIOTMYECKHE: CXOJACTBA M pa3linyusi AMOPHUOHOB pa3HBIX BHAOB IM03BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTUYHBIC, PYAUMEHTAapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MTyTeH Y BCEX OPTaHU3MOB.

OpomtonmonHas Teopus Y. JlapBuHa. [Ipeanocsliky BO3HUKHOBEHUS JapBUHU3MA. [[Brkyiue
CHJIBI 3BOJIIOIIMH BUIOB 110 JlapBUHY (M30BITOYHOE Pa3MHOXKEHHUE TPU OTPAHUYECHHOCTH PECYPCOB,
HeonpeaenéHHas U3MEHYUBOCTb, 60pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBII 0TOOP).

Cunrernueckast Teopus 3Bostonnu (CTID) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

Muxposomtonus. [Tomyianus kak eIMHALA BUAA U SBOIIOLHNH.

JBuxkymue cuibl ((hakTOphl) IBOJIONMK BHIOB B Tpupoje. MyTallMOHHBIN mTporece u
KOMOHMHATHUBHASI U3MEHYUBOCTD. [lonmynsiinoHHbIe BOIHBI U Apeii¢ reHoB. M3omsius u Murpanus.

EctectBeHHblIi1 0TOOp — Hanpapistonuil pakTop 3Bosouun. opMbl ecTeCTBEHHOTO 0TOOpa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ynbTar 3Bojtonuu. [Ipumepsl mpucnocobieHu y
OpraHu3MoB. ApoMop( 036l ¥ HIH0ATATI TAIHH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OCHOBHBIE ()OPMBI BUI000Pa30BaAHMUS:

reorpauueckoe, IK0JI0rHuecKoe.

MakposBomrorusi.  POopMbl  ABOTIONUH:  (DUIETHYECKasi, TUBEPreHTHAs, KOHBEPreHTHas,
napasuiensHas. HeoOpaTuMOCTh SBONIOIHH.

[Tpoucxoxaenue OT HECHEIHMATM3UPOBAHHBIX  IPEAKOB. [Tporpeccupyromias
crienManu3anus. AfanTuBHas padanusl.
Hemoncmpayuu:

Topmpemeor: K. Jlunnei, XK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap, 3. ['ekkens,
®. Mromutep, A.H. CeBep1ios.

Tabauybl u cxemol: «Pa3zBUTHE OPraHMYECKOr0 MUPA Ha 3eMJie», «3apOAbIIIM T03BOHOUYHBIX
XKHUBOTHBIX», «ApxeonTepukcy, «Popmbl O0pbOBI 3a CylecTBOBaHUEY, «EcTecTBEHHBIN 0TOODPY,
«MHoroo0pasue copToB pacTeHHi», «MHOroobpasue nopoja KUBOTHBIX», «Ilomyasuuny,
«MyTaloHHas U3BMEHYUBOCTHY, «ApoMopho3bly, «Mnnoanantanumy, «O0mias 1ereHepanus»,
«JIBmxy1ue cuisl 3BomoIMny, «Kapra-cxema mapupyrta nyremectsus Y. lapsuna», «boprbda
32 CYyILECTBOBAHUE, «IIpucnocobaeHHOCTH OpraHU3MOBY,

«["eorpaduueckoe Bug000pa3oBaHue, « IKOIOTHYECKOE BUI000Pa30BaAHHE.

Obopyoosanue: KOJUIEKIIUA HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKPACKH, HAOOp IUIOAOB H
ceMsiH, KoJutekuus «[Ipumepsl 3alUTHBIX TPUCIOCOOIEHUH Y KUBOTHBIX», MOJeNb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta IO3BOHOYHBIX .

buoreorpadpuyeckas kapta Mupa, Kosekuus «OopmMbl COXpaHHOCTH MCKOMAeMbIX KUBOTHBIX
U pacTeHui», Mozenp anmumkanus «llepekpéct xpoMocoM», BiIakHble npenaparsbl «Pa3zBurne
HacekoMmoro», «Pa3BuTtue isarymku», Mukponpenapar «/po3zodpuna» (Hopma, MyTrauuu (Gpopmsl
KPBUIbEB U OKpPAcku Tena). Jladopamopusie u npakmuueckue paoomul:

JlaGopatopHas paboTta «CpaBHEHHE BHIOB 110 MOP(}OIOTHIECKOMY KPUTEPHION.

JlaGopatopHasi pabora «OnucaHue NPUCHOCOOIEHHOCTH OpraHU3Ma M €€ OTHOCHTEIHHOIO
XapakTepay.

Tema 2. Bo3HnKHOBeHME H Pa3BUTHE KM3HU Ha 3emJie

JlonayuyHble MpeACTaBICHUSA O 3apOXKACHUM XU3HW. HaydHble THIOTE3bl BO3HUKHOBEHUS
KU3HM Ha 3emsie: aOWoreHe3 M TaHCIEepMHUsS. XHUMHUYECKas IBOJIONUSA. AOWMOTEHHBIN CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE OATBEPKACHIUE XUMUYECKON
sBostonny. HauanbHele sTansl Ononornyeckoit asomtonnu. ['unoreza PHK-mupa. ®opmuposanue
MeMOpPaHHBIX CTPYKTYP ¥ BOSHUKHOBEHHE MPOTOKIETKU. IlepBbie KIETKH U X 3BOJIOLHUAL.

DopMHUPOBAHHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



PazButune xxu3Hu Ha 3emuie 1o spaM U nepuoaam. Karapxeil. Apxeickas u npoTepo3onckas
spsl. [aneo3oiickas spa u e€ nepuopl: KeMOPUHCKHI, OpAOBUKCKUN, CUITYPUICKUNA, T€BOHCKHIA,
KaMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3zo3olickas 3pa 1 €€ nepruoibl: TPUACOBbIN, IOPCKUA, MEJTOBOM.

Kaiino3zoiickas 3pa 1 €€ nmepuo/ibl: MajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KJIMMaTa U TEOJIOTMUecKHUX mporieccoB. OCHOBHBIE ATambl HBOJIIOLUU
PacTUTENHFHOTO B )KUBOTHOTO MUpPa. ApoMop( 036l y pacTeHu U KUBOTHBIX. [l0siBIeHKE, pacBeT
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro Mupa Kak oTpakeHue SBONMIONMH. OCHOBHBIE CHCTEMaTHYECKUE
TPYIIIBI OPTaHU3MOB.

OBoronus YyenoBeKka. AHTPOIOJIOrUs KaK HayKa. Pa3BuTue rnpeacTaBiaeHui o IpoMCcX 0k IEHUN
yenoBeka. MeTojpl u3ydeHusi aHtpororene3a. CxoacTBa W pa3inyus 4ejaoBeKa M >KUBOTHBIX.
Cucremarndeckoe moyiockeHue yenoseka. Ilpodeccus anrpormnoor.

HBwxymme cunbl  (pakrtopel) aHTpomoreHesa. HacmenctBenHas M3MEHUMBOCTH UM
ecTecTBeHHbIN 0TOOp. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHHE OPYIUN TPYy/Ja, MBILICHHE,
peub.

OcHOBHBIE CTAJMH U BETBH 3BOJIIOLIMHU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenbliil, Yenosek
npsMoxonsaumii, YenoBek HeaHnepranbckuid, YemoBek pa3ymHbli. Haxoaku wuckormaeMbix
OCTaTKOB, BpEMs CYyIIECTBOBaHMs, 00JIACTh PacHpOCTpaHeHus, 00BEM TOJIOBHOTO Mo3ra, o0pas
YKU3HU, OPYIHSL.

Yenoseueckue pacbl. OcHOBHBIE OoyiblliE pachl: eBporneoujHas (eBpasuiickas),
HEerpoaBcTpaliouaHas (PKBaTOpHaJIbHAsA), MOHIOJIOMJIHAsA (a3MaTCKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH MIPEICTAaBUTENICH YEIOBEYECKUX PAC K YCIIOBUSAM CYIIECTBOBaHUA. EMUHCTBO
yesoBevyeckux pac. Kputuka pacusma.

Hemoncmpayuu:

Iopmpemuor: ®. Penu, JI. [Tactep, A.1. Onapun, C. Mumnnep, I'. FOpu, Y. Hapsun. Tabnuis u
cxeMmbl: «Bo3HukHoBeHne CoylHEUHON cHUCTeMbl», «Pa3BUTHE OpraHMYECKOro MHpay,
«PactuTtenbHas kinetka», «KuBoTHas kietkayn, «lIlpokapumornueckas kineTka», «CoBpeMeHHas
CHUCTEMa OpPraHhyYecKoro Mupa», «CpaBHEHHE AaHATOMUYECKMX YEPT CTPOCHUsl 4YeJlOBEeKa M
4yeJI0BeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa NaJICOHTOJIOTMYECKUX HaXOJ0K IPEIKOB
COBPEMEHHOTO 4YeloBekay, «JllpeBHeilmue moan», «JpeBHue moam», «llepBbie coBpeMeHHBIE
moany, «YemoBeueckue pachbl».

Obopyoosanue: wmynsxku  «lIpoucxoknenne  4enoBeka»  (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKH WIH W300paxKeHHs] KaMEHHBIX OpyIuil
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyousia, ckpediia), TeOXpOHOJIOTHYecKas Ta0uIla,
KoJutekus «DopMbl COXpPaHHOCTH MCKONAEMBIX XUBOTHBIX U pacTeHuil». Jladopamopnvie u
npakmuueckue padoomol:

[TpakTueckass pabora «M3ydeHHe HCKONAEMbIX OCTAaTKOB pPACTEHUH M JKUBOTHBIX B
KOJUICKIUAX».

Tema 3. OpranusMbl U OKpPYXKal0Ias cpeaa

DKOJIOTHS Kak HayKa. 3aJjaud M pas3jelibl SKOJOTUH. MeTOoIbl SKOJOTUYECKHUX HCCIECOBAaHUM.
DKOJIOrHYECKOE MUPOBO33pEHNE COBPEMEHHOTr0 uenoseka. [Ipodeccus sxoor.

Cpenpl oOuTaHus OpraHU3MOB: BOJIHAS, HA3€MHO-BO3/1yIlIHAs, IIOYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Okonornyeckne (akropel. Kraccudukanus sKomorudyeckux ¢GakToOpoB: aOMOTHUECKHE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotuueckue (pakTophl: CBET, TEMIIEPATypa, BlaxHocTh. Dotonepuoausm. [lpucnocobnenus
OpPraHU3MOB K JIeHCTBHIO aOMOTHYECKUX (haKTOPOB.

buonornyeckue putmbl. buotndeckue Qaxropbl. Buabl OMOTHUECKHX B3aUMOACHCTBUIL:
KOHKYpPEHLUS, XUITHUYECTBO, CUMOMO03 U ero gopmsl. Ilapasutusm, koomepanusi, MyTyaiu3M,



KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HAYCHHUE
OMOTHYECKUX B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHI3MOB B IPUPOIHBIX COOOIIECTBAX.
DKOJIOTMYECKUE XaPAKTEPUCTUKHU oMYy, OCHOBHBIE MOKA3aTEIU MOMYJISIUN:

YHUCIIEHHOCTb, IUIOTHOCTb, POXKJIA€MOCTb, CMEPTHOCTh, MPHUPOCT, MUrpauusd. JIuHamumka
YUCJIICHHOCTHU MONYJISLUU U €€ PEeTyIISIIIus.

Hemoncmpavyuu:

Topmpemor: A. T'ymbonsar, K.®. Pynbe, 3. I'ekkens. Tabmuiibl u cxemsbl: kapTa «IIpupoaHbie
30HBI 3emim», «Cpensl oOWTaHHS OpraHu3MoBy», «Doromepuomusm», «llomymsaauny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJSIUN HHPY30pUU-TYDETbKN,

«[IuieBpie Lenmy.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMbI

Coo011ecTBO OpraHu3mMoB — 6uo1eH03. CTPyKTypbl OMOLIEHO3a: BUI0OBAsA, IPOCTPAHCTBEHHAs,
Tpoduueckas (nuuieBas). Bunpl-nomuHanTel. CBs3U B OHOIIEHO3E.

Okojorudyeckue cuctembl (3kocuctembl). IloHarue 00 »sKkocucreMe MU OHUOIEOLEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3JKOCHUCTEMbI: IPOJYLEHTbI, KOHCYMEHTBI, PpEIYLEHTBHI.
KpyroBopor BemiecTB M NOTOK SHEPruu B 3Kocucteme. Tpoduueckue (NMUIIEBbIE) YPOBHU
skocuctembl. [lumieBble menu u ceth. OCHOBHBIE IIOKa3aTelM HKOCHCTEMBbI: Onomacca,
OPOAYKIHS. DKOJIOTHYECKHE MHPAMHIBL: MPOAYKIMH, YUCIEHHOCTH, Omomacchl. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAaMOperysanus, pazsutue. Cykueccus.

[Tpupoanble SKOCHCTEMBI. ODKOCHUCTEMBI 03€p M peK. OKOCHUCTeMa XBOWHOTO WIH
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE JKOCHUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI. buojormueckoe wu
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpa3ue kak ¢aktop ycroiiumBocTH 3KocucteM. CoxpaHeHue OHOJIOIHMYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B.M. Bepnanckoro o 6uocdepe. ['panunpl, cocraB u cTpykrypa 0uochepsl. Kupoe
BemecTBO M ero (Qynkuun. OcobeHHocTH OHocepbl Kak TIJ00aJIbHOM 3IKOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB W OHOT€OXMMHYECKHE IIMKJIBI DJIEMEHTOB (yriepona, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIH.

YenoseuecTBO B Ouochepe 3emnu. AHTponoreHHble u3MeHeHus B O6uocepe. ['modanpHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBanue mpupojbl U yenoBeuecTBa. CoxpaHeHne OMOpa3sHOOOpa3us KaKk OCHOBA
ycroifunBoctu Ouochepsl. OcHOBa pallMOHAIBLHOIO YIPABICHUS MPUPOTHBIMU pecypcaMu U UX
UCIOJIb30BaHue. JlocTrkeHus: OMONIOrUH U OXpaHa MPUPO/IBIL.

Hemoncmpayuu:

Ilopmpemuwr: A.JIx. Tencnu, B.H. Cykaués, B.I1. Bepranckuii.

Tabnuyvr u cxemel: «lIumessle nenn», «bHOIEHO3: cocTaB U CTpyKTypay, «lIpuponHbie
coobmiectBay, «llemm mnwraHUs», «OKONMOTHYEcKas mnupamuaa», «buochepa M UeIOBEK»,
«DKOCUCTEMA IIUPOKOIUCTBEHHOTO JIecay, «DKOCUCTEMA XBOMHOT O jecay, «brnoleHo3 BogoéMay,
«ArporieHo3», «lIpumepHBIE aHTPOMOTEHHBIE BO3JACHCTBUS Ha TPHUPOAY», «Bakueimme
UCTOYHUKU 3arpsA3HEeHUsl BO3JyXa W T'PYHTOBBIX BoI», «llouBa — BakHeHIIas cocCTaBIstOLIas
ouoctheprr», «DakTopel gerpagauuu  nouB», «llapHukoBblit  3pdexT», «DakTOpHI
PaIMOaKTUBHOTO 3arpsi3sHeHus 6nocdepbl», «Obmas cTpykrypa 6uocheps», «PacnpocrpaneHue
XKu3HH B Onochepe», «O30HOBBIN dkpaH Omocheprb», «KpyroBopor yriepoma B Ouocheper,
«KpyroBopoT a3oTa B mpupoae».

Obopyoosanue: Monenb-anmmkanus «Tunuynele OMOIEHO3bI», repbapuil «PactuTtenbHble
coobmiecTBa», KoJulekuuu «buornenos», «Bpeautenn BaKHEWITUX CETbCKOXO3SIHCTBEHHBIX
KyJIbTYp», TepOapuud M KOJUIEKIUH pacTeHUl M >KUBOTHBIX, NPUHAJUIEkKAIIUE K pa3HbIM



9KOJIOTUYECKHUM TpyIaM oaHoro Buna, KpacHas kaura Poccutickoit denepannn, n300pakeHUS
OXpPaHACMBIX BUIOB paCTeHI/Iﬁ 1 ) KUBOTHBIX.
I[InanupyemMble pe3yabTaThbl OCBOCHHS Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIE pe3yJabTaThI:

I'paknanckoe BocniuTanue:

* chOpPMUPOBAHHOCTh TPAXKIAHCKOM MO3MIMU OOydamIlerocs Kak aKTUBHOIO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOTO OOIIECTBA;

* OCO3HAaHHWE CBOMX KOHCTUTYIIMOHHBIX NpaB U OOSA3aHHOCTEH, YyBaKCHHE 3aKOHAa U
IIPaBONOPSJIKA;

* TOTOBHOCTh K COBMECTHON TBOPYECKOW ACSITENBHOCTU MPH CO3JaHUHN YUEOHBIX MPOEKTOB,
peleHnr y4eOHbIX U TO3HABATeNbHbIX 33]1a4, BBIMOJIHEHUH OMOIOTHYECKIX

JKCIIEPUMEHTOB;

* CHOCOOHOCTH ONpPENENSITh COOCTBEHHYIO IMO3UILHUI0 1O OTHOIICHUIO K SIBJICHUIM
COBPEMEHHOM KU3HU U OOBSCHATH €€,

* yMEHHE VyUYUTHIBaTh B CBOUX JICWCTBUAX HEOOXOJUMOCTH  KOHCTPYKTUBHOTO
B3aMMOJICHCTBHS JIIOJICH ¢ Pa3HBIMU yOCKICHUSIMH, KYJIbTYPHBIMH IEHHOCTSIMA U COIMATBHBIM
IIOJIOKEHUEM;

* TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHUS Y4EOHBIX,
MO3HABATENIBHBIX U HCCIENOBATEIbCKUX 3a/lad, YBAXKUTEJIBHOTO OTHOIIEHUS K MHEHUIO
OIIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUUYECKOI0 COJIEPIKAHNUS;

* TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU JEATEIBHOCTH;

ITaTpuoTH4eckoe BoCIUTAHUE:

* c(hopMUPOBAaHHOCTH POCCUMCKON IPAXKIAHCKOW MICHTUYHOCTH, ATPHUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM INepel PomMHON, ropAaocTy 3a CBOM Kpai, CBOIO
PonuHy, cBOH S3BIK M KYJIBTYpY, IPOLUIOE U HACTOSIILIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

* IIEHHOCTHOE OTHOIIEHUE K IPUPOAHOMY HACJIEUIO U AaMATHUKAM IPUPOJBI, TOCTHKEHUAM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

* CHOCOOHOCTH OLIEHUBATh BKJIa/l POCCUICKUX YUEHBIX B CTAHOBJIEHUE U Pa3BUTHE OHUOJIOTHH,
NOHMMAHUS 3HAaueHus OWMOJOrMM B TO3HAHWM 3aKOHOB NPHUPOJbI, B JKU3HHU 4YeJIOBEKa H
COBPEMEHHOT0 00I11eCTBA;

* ujeiHas yOoex1EHHOCTh, TOTOBHOCTh K CIIY>KEHUIO U 3amuTte OTeyecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

* OCO3HAHUE JIyXOBHBIX [IEHHOCTENW POCCUMCKOTO HAPOa;

* c(hopmMupOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEIACHUS;

* CHOCOOHOCTH OIEHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIE PEIICHUs, OPHEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

* 0CO3HaHWE JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMYUBOTO OYAYIIETO;

* OTBETCTBEHHOE OTHOILIECHUE K CBOUM POJUTEISIM, CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATHUS EHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMSIMU Hapoa0oB Poccuu;

IcTeTHYeCKOEe BOCIUTAHHUE:

* HCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

* [OHUMaHHE SMOIMOHAIBHOTO BO3JAEHCTBUS KUBOU MPHUPOJBI U €€ IIEHHOCTH;



¢ TOTOBHOCTH K CaMOBBIPQAXCHHUIO B pPa3HbIX BHJAX HCKYCCTBA, CTPEMIICHHUE IIPOABIIATH
Ka4dycCTBa TBOp‘IeCKOI;'I JIMYHOCTH,

du3nyeckoe BocnuTanue, GopMupoBaHue KyJIbTYPhI 310POBbSI H IMOLMOHAJIBLHOT O
OJ1aronmoyryymsi:

* TOHMMAaHHUE W peaju3alus 3J0pOBOTO M 0e30MacHOro odpasa >KU3HM (3I0pPOBOE MUTAHUE,
COOJIIO/ICHHE TUTUEHUYECKUX TPABWII M HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATHH M OTIbIXA,
perynspHas (Qu3nyeckas aKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (PU3MYECKOMY U IICUXHYECKOMY 3JI0POBBIO;

* MOHUMaHWE IICHHOCTU TPaBWI WHIMBHIYaTbHOTO M KOJUIEKTUBHOIO 0O€3011acHOTO
IIOBEJICHUS B CUTYalLlUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJEH;

* OCO3HaHUE IMOCJICJCTBUII U HENPUATHUS BPEIHBIX IMPUBBIYEK (YNOTPEOIEHMs aJIKOIroJ,
HapKOTHKOB, KypeHHUSI);

TpynoBoe BociuTaHue:

* TOTOBHOCTH K TPYAY, OCO3HAHUE LIECHHOCTU MaCTePCTBa, TPYA0JII00HE;

* TOTOBHOCTb K AKTUBHOM J€ATEIbHOCTH TEXHOJIOTUUYECKON U COLMaIbHOM HAIIPaBIEHHOCTH,
CHOCOOHOCTD WHULUHUPOBATD, IINIAHUPOBATL U CAMOCTOATCIIBHO BBIIIOJIHATD TaKYI0 ACATCIBHOCTD,

* MHTEpPEC K Pa3JIM4YHbIM cdepamM NpoPecCHOHATBHON NEATEIbHOCTH, YMEHHE COBEpLIATh
0CO3HaHHBII BBIOOP Oyny1ei mpodeccun 1 peaan3oBbIBaTh COOCTBEHHbIE AKU3HEHHbIE TUIaHbL; [
TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKCHUU BCEH KHU3HH;

JKO0JI0TrHYecKOe BOCIIUTAHME:

* DKOJIOTUYECKH IeJIecO000pa3HOe OTHOIICHHUE K MPUPOAE KaK MCTOYHHUKY >KU3HHU Ha 3emIe,
OCHOBE €€ CyIIECTBOBAHUS;

* TIOBBIIICHHE YPOBHS JKOJIOTUYECKOW KYIBTYPHI: MPHOOPETEHUE OIbITa IUIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCJEACTBUM I OKPYXKAIOIIEN CPELBI;

* OCO3HaHHUE MIO0ATHHOTO XapaKTepa IKOJIOTHISCKUX TPOOJIEM U ITyTeH UX pelIeHUs;

* CIOCOOHOCThH MCIOJB30BaTh MPHOOPETaeMbIe NMPU MU3YUYCHUH OMOJIOTUW 3HAHUS U YMEHUS
IpHU pelIeHuH MPOOIEM, CBSI3aHHBIX C PAIMOHANBHBIM MPUPOONONIB30BAHUEM (COONIO/ICHNE
MpaBWI TOBEACHUA B MPHUPOJE, HAMPABICHHBIX HA COXPAHEHHWE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHIOB, 9KOCHCTEM, OHOChepsI);

* QAKTHUBHOE HENPUATHE [ECUCTBUM, MPUHOCSIINX BpPEI OKPYXAIOIIEH NPUPOIHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTHUYECKHUE TMOCIEICTBUS MpeapHHIMAEMbIX
JIEHCTBUN U NPENOTBPALLATD UX;

* HQJIMYME PaA3BUTOIO HKOJOTMYECKOIO MBIIUIEHUS, JKOJIOTMYECKOM KYJbTYpbI, OIbITA
JIEATEIIbHOCTH  JKOJIOTMYECKON  HAINpaBJICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HWMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAIBHOW IIPAKTUKE, TOTOBHOCTM K YYACTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

LleHHOCTH HAYYHOI'0 NO3HAHUS:

* chOpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MpPAaKTUKHW, OCHOBAHHOTO Ha JHallore KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

* COBEpUICHCTBOBAHME A3BIKOBOW U YMTATENBCKOM KYJIbTYPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

* [MOHMMaHUE crneuu(UKH OHONOTMM KaK HayKH, OCO3HaHUS €€ poiu B (HOPMHUPOBAHHUU
PALMOHATIBHOIO HAyYHOI'O MBIIIJIEHUS, CO3AaHNU LIEJTOCTHOTO MPEACTABICHHS 00 OKPYKaOLIEM



MUpE Kak O €IWHCTBE TMpPHUPOAbI, 4YelloBeKa M OOIIecTBa, B I[O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEW U pelIeHUH MPOOJIeM COXPaHEHUS IIPUPOTHOTO
paBHOBECHS];
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yOexAEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOMN IUBWIM3ALMU: OOecTieueHus
HOBOI'0O ypOBHA pa3BUTHA MCAUIHMHBI, CO3JaHHUC TICPCICKTUBHBIX 6I/IOTGXHOJIOI‘I/II71,
CIIOCOOHBIX pEIIaTh PECypCHbIE MPOOIEMBbI pa3BUTHS YEIOBEYECTBA, MTOMCKA MyTeH BBIXOJa
U3 TI00aTbHBIX SKOJIOTHYECKUX MpoOieM U o0ecredyeHus mepexona K YCTOHYHBOMY
Pa3BUTHIO, PAIIMOHATLHOMY HUCIIOJIB30BAHUIO IIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX
CTaH/IapTOB KHU3HU;

¢ BaMHTCPCCOBAHHOCTH B IIOJYYCHUH 6I/IOJIOI‘I/I‘-ICCKI/IX 3HAaHUU B OeisaX ITOBBIIICHUS
oOmieil  KyJabTypbl, €CTECTBEHHO-HAy4yHOW TIPaMOTHOCTH, KaK COCTaBHOM  4YacTu
(GyHKIIMOHAIBHOU IPaMOTHOCTH 00yYaromuxcs, pOpMUPYEMO PU U3y4EeHUU OUOJIOTHH;

¢ IIOHMMaHHE CYIMHOCTH METOAOB IMO3HAHUs, MCIIOJB3YEMBIX B €CTCCTBCHHBIX HAyKaX,
CIIOCOOHOCTH HCIOJNB30BaTh MMOJIydaeMble 3HAHUS IS aHAIW3a U OOBSICHEHUsS SIBICHUN
OKPY’KAIOIIero MUpa U MPOUCXOASIINX B HEM M3MEHEHHH, YMEHHE AelaTh 000CHOBaHHBIE
3aKIIFOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U UMCIOIIHUXCA OAaHHBIX C LCJIIBKO IMOJTYYCHUA
JIOCTOBEPHBIX BBIBOJIOB;

* CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJB30BaTh OMOJOTHYECKHE 3HAHUS JUIS PEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

* OCO3HAaHWE LIEHHOCTH HAYYHOH AEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH MPOEKTHYIO
U UCCIIEZIOBATEIBCKYIO I€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

* TOTOBHOCTh M CIIOCOOHOCTH K HETMPEPHIBHOMY OOpA30BAHMIO M CAMOOOPA30BAHHIO, K
AKTUBHOMY TOJYYEHHIO HOBBIX 3HaHHM MO OWOJIOTMH B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTSAMMU.

MertanpeameTHble pe3yJbTaThl:

YHuBepcanbHble yueOHbIC TO3HABATEbHbBIE 1eHICTBUSA:

Baszogvie nozuueckue oeiicmeusn:

* CaMOCTOSITEIbHO (POPMYIHUPOBATh U aKTYaJIIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

* WCHOJb30BaTh IPU OCBOCHUM 3HAHMNA MPHUEMBI JOTMUYECKOrO MBILIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUS, Kiaccupukauuu, oOOOLIEHMs), PaCKpbIBaTh CMBICI OHMOJIOTMYECKHUX
HNOHATUHM (BBIAENATh MX XapaKTEpHble NPU3HAKH, YCTAHABIMBAaTh CBS3UM C JAPYIrMMHU
MOHSTUSIMH);

* OMNpeAensaTh LENU JeSATeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JOCTUKEHMUS,
COOTHOCHTD PE3yJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LENISMU;

* HCIIOJIb30BaTh OMOJNIOTMYECKHE MOHATHS A 0OBbsACHEHHUS (aKTOB M SBICHUN >KUBOU
PUPOJIBI;

* CTPOUTH JIOTUYECKUE PpACCYXIEHHs (MHAYKTHBHBIC, IEIyKTHBHbIE, MO aHAJIOTHUH),
BBISIBJISITH ~ 3aKOHOMEPHOCTHM W TNPOTUBOPEUUST B  PAcCMAaTPUBAEMBIX  SIBJICHHUSX,
(GopMynHpoBaTh BBIBOJABI M 3aKIIIOYEHHUS; MPUMEHATh CXEMHO-MOJENbHbIE CPECTBA IS
MPEJICTAaBICHUS] CYUIECTBEHHBIX CBS3€M M OTHOIIEHMH B H3Y4aeMbIX OMOJIOTHYECKHUX
00BEeKTaxX, a TakXKe MPOTHUBOPEYUIl pPAa3HOro poja, BBIABICHHBIX B Pa3IMYHbBIX
MH(OPMALMOHHBIX MCTOYHMKAX; [ pa3palaTeiBaTh IUIaH pELIEHUS MPOOJIEMBI ¢ YUETOM
aHaJIM3a UMEIOIUXCSl MAaTepHAJIbHBIX U HEMaTepHAIbHBIX PECYPCOB;

O
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* BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJMHUPOBaTh M BBINOJHATE PabOTy B YCJIOBUSAX PEAJIBHOrO, BHUPTYaJbHOIO U
KOMOMHHMPOBAHHOI'O B3aWMOJAEUCTBUS; [ pa3BUBaTh KpEaTUBHOE MBILUICHUE NPU PELICHUN
KU3HEHHBIX IPOOIIEeM.

bazoevie uccneooeamenvckue oeiicmeus:

BJIQJICTh HaBBIKAMH Y4eOHO-HCCIIEIOBATEIBCKOW U TIPOSKTHOW JCSITEIbHOCTH, HABBIKAMHU
paspeiieHusi mpodsieM, CHOCOOHOCTHIO W TOTOBHOCTBIO K CAaMOCTOATEILHOMY IIOHUCKY
METO/IOB PELICHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B [TIO3HAHMUSI;

* WCIOJb30BaTh PaA3JIMYHbIE BUBI JEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHMS, €0
WHTEPIIPETAINH, TPEOOPA30BAHUIO M IIPUMEHEHHUIO B YICOHBIX CUTYaIUAX, B TOM YHUCIIC MIPU
CO3IaHUH YUCOHBIX U COI[MAILHBIX TPOEKTOB;

* (opmupoBaTh Hay4yHBIM THUI MBIIUICHUS, BIAJAETh HAYYHOH TEPMUHOJIOTHEH,
KITFOYEBBIMH MTOHATHSAMHU B MeTOIaMu; [] cTaBUTh U (hOPMYJIUPOBATH COOCTBEHHBIC 3a/1a4U B
00pa30BaTeNbHON 1eATEeNbHOCTH U KU3HEHHBIX CUTYAIHIX;

* BBUIBIIATh MPUUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIU3UPOBATh 3ajJlayy, BBIJBUTaTh
TUIIOTE3y €€ pEelICHMs, HAXOJUTh apryMEHTBI JUIsl JOKa3aTelIbCTBAa CBOUX YTBEPXKICHUMH,
3a/1aBaTh apaMeTPhbl U KPUTEPHUH PELICHUS;

* aHaJIU3MPOBATh IIOJIyYCHHbIE B XOAE pPEIICHUs 3aJaud pPe3yJbTaTbl, KPUTHYECKHU
OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSIX;

* JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh PUOOPETEHHBIHN OMBIT;

* OCYIIECTBISATDH ILIEJICHANIPABICHHBIN MMOUCK MEPEHOCAa CPEACTB U CIIOCOOOB JIEUCTBHS B
npohecCHOHANBHYIO Cpey;

* yYMETb [EPEHOCHUTh 3HAHHUS B MT03HABATEJIbHYIO u

MPAKTHYECKYI0 00JIaCTH KU3HEIEATEIbHOCTH;

* yMeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;

* BBIJBUTaTh HOBBIE WJIEU, NIpeAJiaraTh OPUTHHAIbHBIE MOAXOAbl U PEIICHUS, CTABUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOINe aTbTePHATUBHBIC PEIICHUS.

Paboma c ungpopmanueii:

* OpUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX UH(POpMaLUU (TEKCTE yueOHOTro mocoous,
HAay4YHO-TIOMYJISIPHOM ~ JUTepaType, OMOJOrMYECKMX  CJIOBapsAX U  CIPaBOYHUKAX,
KOMITBIOTEPHBIX 0a3axX HaHHBIX, B VMHTepHeTe), aHaIu3UpoBaTh WHPOPMALMIO Pa3IUYHBIX
BUJOB M (POpM TMpEeACTaBIEHUS, KPUTHUUYECKU OLEHUBaThb €€ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;

* (GopMyIHpOBaTh 3alpPOCHl U MPUMEHITHh PA3IUYHbIE METOIbI MPH TOUCKE U OTOOpE
O6uonornyeckoit MHGopMaIy, He0OX0IUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

* IpuOOpeTaTh OMbBIT UCIIOJIB30BAHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEpIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOIb30BaHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

* CaMOCTOSITENIbHO BbIOMpaTh ONTHUMANbHYIO (OpMY MpeacTaBiIeHUs OUOIOTHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYToe);

O
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* HCIIOJIb30BaTh HAYYHBIM SI3bIK B KaueCTBE CPEACTBA MpH paboTe ¢ OMOJIOTHYECKON
uH(popMaliel: IPUMEHATh XUMUYECKUe, PU3NUECKUE U MaTeMaTHUYE€CKHE 3HAKU U CUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIIATYpY, HCIOJB30BaThb M IMPeoOpa3oBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

* BJaJeTh HABbIKAMHU pACMO3HABAaHUS W 3alIUThl WHGOpMaLUU, HHPOPMAIIMOHHOM
0€30MacHOCTH IUYHOCTH.

KomMMyHukaTHUBHBIE YHHBepCcaJibHbIe yueOHbIe AeicTBUsi: Oouienue. oCylueCTBISITh
KOMMYHHKAITUH BO BCeX cpepax KU3HH, aKTUBHO YIaCTBOBAThH B JUAIIOTE UM TUCKYCCHH 10
CyLIECTBY 00cyXkaaeMoil Tembl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHUTEJIbHO  BBIMOJHEHUs  NIpeajiaraeMo  3ajJaud, Y4YUThIBaTh  MHTEPECHl U
COTJIACOBAaHHOCTh TO3MIMM JIPYTrMX YYaCTHHUKOB JMajiora WIM JIUCKYCCHM); Paclo3HaBaTh
HeBepOaIbHBIC CPE/ICTBA OOIICHUS, TOHUMATh 3HAYCHHUE COIMAILHBIX 3HAKOB, MTPEANOCHIIOK
BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYaIlHi, YMETh CMSATYATh KOH(DIUKTHI U BECTH ITEPETOBOPHI;

* BJAJIETh PA3IMYHBIMU CIIOCOOAMH OOIICHUS M B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS
JIPYTUX JIIOJICH, MPOSIBISITH YBAKUTEIBHOE OTHOIIECHHUE K COOECETHUKY M B KOPPEKTHOM
dopme hopMyaHpPOBATH CBOU BO3PAKECHHUS;

* pa3BEPHYTO W JIOTMYHO M3J1aratb CBOIO TOUYKY 3PEHUS C MCIIOJB30BAHUEM SI3BIKOBBIX
CPEJICTB.

Coemecmuasn deamenpHocmp:

* TIOHHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHON U MHANBUAYAIBHON PaOOTHI IPH
pelieHun OMOJOTHYEeCKOW MpoOsieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS
TpyHHoBbIX GOPM B3aUMOAEUCTBUSA MIPH PEIICHUN y4eOHOM 3a1a4u;

* BbIOMpATh TEMATHKY U METOJbI COBMECTHBIX JIEHCTBUHN ¢ YUETOM OOIIUX UHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

* MPUHUMATH LIE€IM COBMECTHOM JEATEIIbHOCTH, OPTraHU30BbIBATH W KOOPAWHHUPOBATH
JIEUCTBUA 1O €€ JOCTUKEHHIO: COCTABIIATH IUIAH NEUCTBUM, PACHPENCIISATh POJIU C YUETOM
MHEHUM YYaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOU PaOOTHI;

* OIICHMBAaTh KAadyeCTBO CBOETO BKJIaJa W KAXKIOTO YYaCTHHKA KOMAHIbI B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

* [mpeajiaraTh HOBBIE MPOEKTHI, OLEHUBATh UJEU C NTO3UIIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

* OCYUIECTBJIATH MO3UTHUBHOE CTPATETMUYECKOE IMOBEACHUE B PA3IUYHBIX CHUTYAIMSX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, ObITH MHUIIMATHBHBIM.

Pery.]IﬂTl/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBHUA:
Camoopzanus'auu}l:

* HCIOJIL30BaTh OMOJIOTHMYECKHE 3HAHHSA JJIs1 BBIABJICHUS HpO6J’IeM U HUX PEIICHHUA B
JKHN3HCHHBIX U y‘IC6HLIX CUTyalusIX,
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* BBHIOMpaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHH IEJIEBbIE U CMBICIOBHIC YCTAaHOBKU B
CBOMX [JEHCTBHUAX M IOCTYIKax IO OTHOLICHWIO K JKUBOM NPUPOJIE, CBOEMY 3I0POBBIO U
3I0POBBIO OKPYXKAIOIINX;

*  CaMOCTOSITEIbHO OCYIIECTBIISITH I03HABATEIbHYIO 1€ TEIbHOCTD, BBIABIATH IPOOIIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENILHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

* CaMOCTOSITEJIbHO COCTABJIATH IUIAH pEHICHUS NPOOIEeMbl € YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U ITPENIIOUTEHU;

* JaBaTbh OLIEHKY HOBBIM CUTYallMsIM; PAaCIIUPATh paMKU y4eOHOro IpeaMeTa Ha OCHOBE
JIUYHBIX IIPEAINIOYTEHUN;

* enath OCO3HAHHBIM BBHIOOP, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 32
peleHue;

* OLEHHUBATh NPUOOPETEHHBIN OMBIT;

* CrmocoOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAULMU B PA3HBIX
00JacTsX 3HaHUM, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

Camoxonmpons:  1aBaThb OIICGHKY HOBBIM CHTYallMsM, BHOCHTb KOPPEKTHUBHI B
NeSITebHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

* BIAQJCTh HAaBBIKAMH II03HABATENIbHOW pe(IeKCHHM KaK OCO3HAHHS COBEpPUIAEMBIX
JNEMCTBUN M MBICIUTENIBHBIX IPOLECCOB, UX PE3YyIbTaTOB M OCHOBAaHWM, MCIIOJIB30BaTh
HPUEMBI

peduiekcuu s OIICHKH CUTYAIlMH, BEIOOPa BEPHOTO PEIICHUS;
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YMETb OLIEHUBATh PUCKH M CBOEBPEMEHHO MTPUHUMATh PEIICHUSI IO X CHUYKEHUIO; TPUHUMATD
MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIN3€E PE3YJIbTAaTOB JIEATEIbHOCTH.

Ilpunamue ceéa u opyaux:

¢ IIPpUHHUMATH 06651, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

* [IPUHUMATHh MOTHUBBI U apPIYMEHTHI APYIUX IIPU aHAIU3€ PE3YJIbTATOB ACATEIBHOCTH;

* TMpU3HABaTh CBOE MPABO U MPABO IPYTUX Ha OmMKMOKK; [] pa3BHBATh CIOCOOHOCTh IIOHUMATh
MUP C MO3UIHH JPYroro 4eJoBeKa.

IIpeaMerHsbIe pe3ybTarhl: B
10 xnacce:

* copMHPOBaHHOCTh 3HAHUKW O MECTE€ M PO OUOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAy4HOM KApTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKIIAJE POCCUHCKUX U 3apyOCKHBIX YUEHBIXOUOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PeLICHUs AKU3HEHHBIX 33/1a4;

* yYMEHHE PACKpBIBaTh COAEpXKaHHEe OMOIOTUYECKUX TEPMHHOB U MOHATUHN: )KU3Hb, KIIETKA,
opram3M, Merabonu3M (0OOMEH BEIIECTB HW  MPEBpAllEHUE JHEPIHH), TOMEOCTa3
(camoperynsiiusi), ypOBHEBas OpraHu3alMs KUBBIX CHCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKmmsi), HACICICTBEHHOCTh, H3MEHYHMBOCTh, POCT W pa3BUTHC; YMEHHUE H3JIararhb
Ouonoruueckre TeopuM (KJIETOYHAs, XPOMOCOMHAsl, MYTallMOHHAs, IIEHTpajbHas JorMa
MOJICKYJISIpHOU Omomorun), 3akoubl (I. Menugens, T. Moprana, H.1. BaBunoa) u yueHus (o
[EHTPax MHOroo0pa3us U MPOUCXOKIEHHUS KyabTypHbIX pacteHuii H.W. BaBuiosa), onpenensts
TPaHULBI UX TPUMEHUMOCTHU K KUBBIM CUCTEMAaM;

®* YMCHHC BJIAJACTh METOAAMH HAYYHOI'O IIO3HAHHUA B OHOJIOrUH: Ha6JHOIIeHI/IC N OIIMCAaHHC
JKMBBIX CHCTEM, IIPOLECCOB H ﬂBJIGHI/If/'I, opranuzanvsa H IIPOBCACHUC OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABUIXCHUC THUIIOTE3bI, BBISABIICHUC 3aBUCUMOCTU MCKIAY MUCCICAYCMbIMHU
BCIIMYNHAMU, 00BsACHCHHE MOJIYYCHHBIX PE3YJIbTATOB, HMCIIOJIB30BAHHBLIX HAYYHBIX HOHHTHﬁ,
Teopnﬁ 1 3aKOHOB, YMCHHE [1€J1aTh BbIBOJbI HA OCHOBAHWH ITOJIYYCHHBIX PE3YJILTATOB,

* YMEHHE BBIICIATH CYLIECTBEHHBIC IPU3HAKU BUPYCOB, KIIETOK IMPOKAPUOT U DYKAPHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHM3MOB, 0OCOOCHHOCTH MPOIECCOB: OOMEHA BEIECTB U
NpeBpalleHst YHEPTUN B KIIETKe, (POTOCHHTE3a, TUIACTUYECKOTO M SHEPreTHYECKOro OoOMeHa,
XEMOCHHTE3a, MUT03a, MEN03a, OIJIOJOTBOPEHUS, PA3MHOKEHHUSI, NHANBUIYAIBHOTO Pa3BUTHUSA
opraHusma (OHTOIe€He3);

* yMEHHE MPUMEHATh MONy4YeHHbIC 3HAHUS JJIs OOBSICHEHUS OMOIOTUYECKUX MPOIECCOB U
SIBIICHUH, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUH B TOBCEAHEBHOMN KM3HU C IEJIbIO 00eCTIeueHUs
0€30MacHOCTH CBOETO 370POBbS U 3JI0POBBSl OKPYXKAIOUIUX JIIOJEH, COOJIONCHUS HOPM
rPaMOTHOTO TIOBEIEHHS B OKpYXKawIled NPHUPOIHON cpene, MOHMMaHUE HEOOXOAMMOCTH
WCIIOJI30BAHUS JOCTHXKEHUM COBPEMEHHON OMONOTMU M OMOTEXHOJOTUU ISl PAllMOHAIBHOTO
MPUPOIOTIONB30BAHUS; YMEHUE peliaTh SJE€MEHTapHble T€HETHUeCKHe 3aJayd Ha MOHO- H
JTUTHOPUTHOE CKpEIIMBAHUE, CIICTUICHHOE HACJIEIOBAHKE, COCTABISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIUBaHUS JUTsl IPeACcKa3aHus HAacleOBaHUS TPU3HAKOB Y OPraHNU3MOB;

* yYMEHHE BBHINOJHATH JJA0OPATOPHBIE U MPAKTUUYECKHE PadOThI, COOMIOIATh MpaBUiIa IPH
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

* yYMEHHWE KPHUTHYECKH OICHWBATh W HMHTEPIPETUPOBATH HH(DOPMAIHMIO OHOJIOTHYECKOTO
COJICPKaHUs, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHWS W3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOi MHGOpPMAIIMU, HAYYHO-TIOMYIISIPHbIE MaTepUaibl), STUYECKUE ACTIEKTHl COBPEMEHHBIX
HCCIIEAOBAHUN B OMOJIOTMHU, MEAUIIHE, OMOTEXHOJIOTHH;

YyMEHHE CO03/1aBaTh COOCTBEHHBIE TMHCHMEHHBIE U YCTHBIE COOOIIEHMs, 0000mas
OMoNOrMYecKkyro HH(OpPMAMIO W3 HECKOJIBKHX HWCTOYHUKOB, TPAMOTHO HCIIOIH30BATh
MOHSTUMHBIN anmapaT OUOJIOTHH.



B 11 kiacce:

* chOpMUPOBAHHOCTh 3HAHMM O MECTE€ M POJIM OMOJOTHMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAyYHOW KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKIIQJE POCCUHCKUX U 3apyOCKHBIX YUEHBIXOUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUS )KU3HEHHbIX 3a/1a4;

* yMEHHUE PACKPBIBATh COJIEpKaHUE OMOJOTUYECKUX TEPMUHOB U TIOHSITHI: BU, TOMYJISIUSA,
reHo(OoH, DJBOJIOLMWSA, JBIWXKYIUE CUIbl ((PaKTOpPBI) SBONIOIUHU, MPHUCIOCOOICHHOCTh
OpraHu3MOB, BHUA000pa30BaHUE, HSKOJOTHYECKHE (AKTOpPbI, DSKOCHUCTEMA, MPOAYLICHTHI,
KOHCYMEHTBI, PSIYIICHTHI, IIETTH MUTAHMSI, SKOJIOTHUYECKas MUpaMuia, OMOreomneHos3, onocdepa;
yYMEHHE U3JaraTth OMoJIOTHYecKue Teopuu (dBommonronHas Teopus Y. /lapBuHa, cuHTEeTHYECKasI
TEOpHsl DSBOJIIOLMH), 3aKOHBI W 3aKOHOMEPHOCTH (3apojsiimieBoro cxojacrea K.M. boapa,
yepenoBaHMs TJIABHBIX HampaBlieHui u myTei spomonnu A.H. CeBeprioBa, yueHus o ouocdepe
B.W. Bepnajckoro), onpeneisiTh FpaHULIbl KX TPUMEHUMOCTH K >KUBBIM CHCTEMAaM;

®* YMCHHC BJIAJACTh METOAAMH HAYYHOI'O IIO3HAHHUA B OHOJIOrUu: Ha6JIIOI[eHI/Ie 1 OIIMCaHHuC
JKUBBIX CHCTEM, IIPOOCCCOB H HBHGHHﬁ, opraHusanuysa W IIPOBCACHUC OHOJIOTUYECKOr0
9KCIICPUMCHTA, BBIABUKCHHUC TI'HIIOTC3bI, BBIABJICHUC 3aBUCHUMOCTU MCKAY HUCCICAYCMbBIMU
BCINMYHMHAMMU, 00BsCHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TCOpI/Iﬁ 1 3aKOHOB, YMCHHC [1€JIaTh BBIBOJbI HA OCHOBAHWH ITOJIYYCHHBIX PE3YJIbTATOB,

* YMEHME BBIICIATH CYLIECTBEHHbIE IPU3HAKH CTPOEHUS OMOJIOrMYECKHX OOBEKTOB: BUJIOB,
HOMYJSINA, TPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHWOTeOlEHO30B M 3JKOCHCTEM,
O0COOEHHOCTH  HIPOLIECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTH, €CTECTBEHHOIO  OTOODa,
BHUJ1000pa30BaHus, MPUCIIOCOOIIEHHOCTH OPraHU3MOB, JIEHCTBHUS 3KOJOTMYECKHX (PaKTOpPOB Ha
OpraHU3MBl, IEPEHOCA BELIECTB U NMOTOKA SHEPIUU B 3KOCUCTEMAX, aHTPOIOT€HHBIX U3MEHEHUI
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEUIECTB M OHMOTEOXMMHUYECKUX IIMKIOB B
ounocdepe;

* YMEHME NPUMEHATh NOJY4YEHHBIE 3HAHUA I OOBSICHEHUS OMOJIOIMYECKHX MPOLIECCOB U
SIBJICHUH, JUIsI IPUHATHUS MIPAKTUUECKUX PEIICHUH B OBCEIHEBHOM KHU3HU C 11E€IbI0 00ecreueHus
0€30MacCHOCTH CBOETO 3/J0pPOBbsI U 370POBbSl OKPYXAIOIIMX JIOAEH, COONIONEHUS HOPM
IPaMOTHOTO TIOBEJCHUS B OKpYXKAIOLIEH NPUPOJHON cpene, MOHMMaHHE HEOO0XOAUMOCTH
MCIIOJIb30BaHUs JIOCTHKEHUI COBPEMEHHOM ouonoruu IS paIOHaIBLHOTO
MPUPOIONOIB30BaAHUS;

* YMEHME peuarh JIeMEHTapHble OMOJOTHMYECKHE 3a/laud, COCTABIATh CXEMbI IepeHoca
BEIIIECTB M SHEPIUH B SKOCUCTEMaX (L[eNH MUTAHUA);

* yYMEHHUE BBINOJHATH J1a0OpAaTOpPHBIE U IMPaKTUYECKHE paboThl, cOOMOIaTh MpaBuUia IpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

* yMEHHE KPUTHYECKH OLEHHBATh W HHTEPHPETUPOBaTh HH(OpManMI0O OHOIOTHYECKOrO
COJIepKaHHUs, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUSA M3 Pa3IMYHBIX HMCTOYHHUKOB (CpelacTBa
MaccoBoi HMHGOpPMAIMKM, HAYYHO-TIONMYJSAPHBIE MaTepuaibl), paccMaTpUBaTh TI00aTbHbBIE
HKOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

* YMEHHME CO3/1aBaTh COOCTBEHHBIE NHUCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
OMoNOrHYecKyl0 HMH(GOPMAIMI0 M3 HECKOJBKUX MCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHSTUMHBIN anmnapaT OUOJIOTHH.

[IpomexxyTouHast arTectanusi MO y4yeOHOMY IpeIMeTy IPOBOAUTCS B COOTBETCTBUH C
[TonoxxenneM o ¢Gopmax, NMEPUOJUYHOCTH, MOPSAIKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH H
IpOMeXyTouHOU aTTectanuu odyyaromuxcs MbOY COILI Ne23



TemaTHuyeckoe NIIAHKPOBaHUE

10 kaace
Ne Tema KoanuecrBo
4yacos

Tema 1. Buosorus kak Hayka 2
1 buonorus B cucreme Hayk 1
2 MeToapl TO3HAHUS )KUBOW MTPUPO/IBI. 1

[IpakTuueckas pabota «/cmnonbp30BaHue Pa3IMUHBIX METOOB

MIPU U3YyYEHUH OMOJIOTUYECKUX OOBEKTOB)»

Tema 2. JKuBble cMCTeMbI H X OPraHU3alMsA 1
3 buonoruueckue cuctemsl, MPOIECCH U UX U3YYEHUE 1

Tema 3. XuMH4eCcKHil COCTAB U CTPOEHHE KJIECTKH 8
4 XuMUYecKuil cocTaB KJIeTKU. Bosia 1 MUHEpabHbIE COH 1
5 benku. Cocta u cTpoenue 06eaKoB 1
6 depMeHThI — OMOJIOTMYECKUE KaTaIu3aTOPhI. 1

JlaboparopHast pabota «/3yueHne KaTaIuTHICCKOW aKTHBHOCTH

(dhepMeHTOB (Ha MpUMepe aMIIIa3bl WIIH KaTajia3bl)»
7 Vraesonsl. JIunuael 1
8 Hyxneunnoseie kucnorsl. ATO 1
9 HcTopus n MeTonbl n3ydeHus kietku. Kiierounas reopust 1
10 Kierka xak mnienoctHas xuBas cucrema. [Ipodeccus nuronor 1
11 CrpoeHne 3yKapuoTUYECKOM KIETKHU. 1

CamocrositennpHasi pabora mo TemMe «XUMHUYECKUM COCTaB ¥

CTPOCHUE KIIETKI)

Tema 4. ZKusHenesTeIbHOCTD KJIECTKH 6
12 OowmeH Bemects. [Tmactuaeckuii oOMeH 1
13 doTocuHTE3. XEMOCHHTE3 1
14 DOHepreTndyeckuii oOMeH 1
15-16 BrocunTes 6enka 2
17 Hexnerounsle ¢popmsl sxu3HM — BUpYCHI. [Ipodeccus Bupycoor. 1

CamocrodrenbHas pabota 1o teme «OKu3HenesaTeIbHOCTh

KIIETKH»

Tema S. Pa3sMHoOkeHNe U HHAMBUAYAJIbHOE PAa3BUTHE 5

OPraHU3MOB
18 KuznenHbIi UK KIeTKU. Jlenenne KieTku. MuTos. 1
19 @DopMBbI Pa3MHOKEHUS OPIraHU3MOB 1
20 Meiio3 1
21 OO6pa3oBaHue U pa3BUTHE MOJOBBIX KI€TOK. OIUIOI0TBOPEHHUE. 1

JIaGoparopHas pabota «/3yueHne CTpoeHus MOJIOBBIX KIETOK Ha

TOTOBBIX MHKpOIpErapaTax»
22 WuauBuyanbHOE pa3BUTHE OPTaHU3MOB

Tema 6. HacsiencTBeHHOCTH M H3MEHYMBOCTh OPraHU3MOB 8
23 I'eneTHka — HayKa O HaCJIEICTBEHHOCTH U U3MEHYUBOCTH. 1

IIpodeccus reneTux




24 3aKOHOMEPHOCTH HACEA0BaHUS TPU3HAKOB. MOHOTHOpHIHOE
CKpEIBaHHE

25 JurunbpunHoe CKpEIlMBaHHUE. 3aKOH HE3aBUCUMOIO
HaCJIeI0BaHMs TPU3HAKOB

26 CueruieHHOE HACJIeJOBaHUE PU3HAKOB.




JlabopaTtopHas pabota «/3ydeHue pe3ynbTaToB
MOHOTHOPHUIHOTO M TUTHOPUTHOTO CKPEUTUBAHUS Y APO30(DUITBI
Ha FTOTOBBIX MUKPOIIPETIapaTax»

27 I'eneruxa nona. HacnegoBanue npu3HaKkoB, CUEIUICHHBIX C IIOJIOM 1
28 3smenunBocTh. HeHnaciienctBeHHAas U3MEHYMBOCTD. 1

JlaGopaTopHas pabota «3ydeHue moaudukannoHHON

W3MEHUYUBOCTH, IOCTPOCHUE BAPHAIIMOHHOTO Psa U

BAPUALIMOHHON KPUBON»
29 HacnencrsenHast U3MEHUYUBOCTH 1
30 I'eneruka yenosexa. 1

CamocrositenbHas pabora o Teme «HacnencTBeHHOCTD U

W3MEHYUBOCTbh OPTaHU3MOBY

Tema 7. Cesiek1iusi OPraHu3MoOB, OCHOBbI OHOTEXHOJIOTHH 4
31 Cenekius Kak HayKa v MpOIEecc 1
32 MeToasl M JOCTUKEHHSI CENeKIMH PACTEHUH U >KUBOTHBIX. 1

[Ipodeccus cenexmuonep
33 I'onoBast urorosast pabora 1
34 buoTtexHoorus Kak oTpacib MPOU3BOJICTBA 1

11 knacc
Ne Tema KouunyecTBo
4acoB

Tema 1. IBoTIOLIHOHHAA OHOJIOTUSA 9
1 OBOJIIOLUS U METO/BI €€ U3yUCHUS 1
2 HcTtopus pa3BUTHS NpeACTaBIeHUI 00 IBOTIOIUU 1
3 Bun: xputepun u CTpykTypa. 1

JlaboparopHas pabota «CpaBHEHUE BUIOB IO

MOP(}OIOrHYECKOMY KPUTEPHIO
4 [Tomymsiust Kak Kak dJIeMEHTapHasi eIMHULIA BUA 1
5 JIBuoKkyIye cuibl (31eMeHTapHbIe (PaKTOPhI) IBOIOLUN 1
6 EctectBenHsIit 0TOOD 1 ero (GopMbl 1
7 Pe3ynbTarhl 3BOIIOLMHN: IPUCIIOCOOIEHHOCTh OPraHU3MOB U 1

BU000pa30BaHUE.

JlaGopaTtopHast pabota «Onucanue mprucriocoOIeHHOCTH

OpraHu3Ma M €€ OTHOCUTEIILHOTO XapaKTepar
8-9 Hanpasnenust u myTH MaKpO3BOJIIOLUH. 2

CamocTtosTenpHas paboTa Mo Teme: «IBOJTIOIMOHHAS OUOTOTHS

Tema 2. Bo3HnkHOBeHME U Pa3BUTHE KM3HU Ha 3emJie 9
10 UcTopus xu3nu Ha 3emiie U MeToabl e€ nusydenus. [Ipodeccus 1

IMaJICOHTOJIOT




11 ['unoTe3sl MPOUCXOXKACHHS )KU3HU Ha 3eMIIe 1
12 OCHOBHBIC ATallbl 3BOJIIOIMM OPraHUYECKOTO MHpa Ha 3emiie, 1
pa3BUTHE KH3HH T10 3paM H MIEPUO0JIaM
13 [IpakTuueckas pabora «3yyeHne HCKOMaeMbIX OCTATKOB 1
pacTeHH U )KUBOTHBIX B KOJUICKLIUSIX)
14 CoBpeMeHHasl CHCTeMa OPTraHUYEeCKOTr0 MUpa 1
15 DBomorus yenoBeka (antponorenes). [Ipodeccus anTpormnonor 1
16 JBwxkymue cuiibl (pakTopsl) aHTPOITOTeHE3a 1
17 OcHOBHBIE CTaJIUU IBOJIOLUN YETIOBEKA 1
18 YenoBeueckne packl ¥ MPUPOIHBIC aIalTAIINN YEIOBEKa. 1
CamocrosiTenbHast padota no teme: «BO3HUKHOBEHHE U pa3BUTHE
PKH3HH Ha 3eMIie»
Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa 5
19 Jkojorus kak Hayka. [Ipodeccus skomor 1
20 Cpenpl 00MTaHHS U SKOJIOTUYECKHE (DAaKTOPHI. 1
21 AOGuoTHdeckue (HakTopbl 1
22 bruotnyeckue hakTopsl 1
23 JKOJIOTUYECKHE XaPaKTEPUCTUKH BUA U TIOMYJISIIIHH. 1
CamocTosiTenbHas padota o teme «OpraHu3Mbl U OKpyKaromias
cpena»
Tema 4. Coo01mecTBa M YKOJOTHUYECKHE CHCTEMBbI 9
24 Coo01iecTBa OpraHu3MOB 1
25-26 JKOCUCTEMBI U 3aKOHOMEPHOCTH HX CYIIECTBOBAHUS 2
27 [ IprponHbIE SKOCUCTEMBI 1
28 AHTPOTIOTEHHBIE YKOCUCTEMBI. 1
CamocrosiTenbHas pabora mno Teme «CoobOmectBa U
HKOJIOTUIECKUE CHCTEMBD)
29 buocdepa — rinobanbHast skocucTeMa 3eMIu 1
30 3aKOHOMEPHOCTH CYyIIECTBOBaHUS OHochepsl 1
31 UYenoBeuecTBo B Orochepe 3emnn 1
32 Cocyl1ecTBOBaHUE MPUPO/IBI U YETOBEUECTBA 1
33 ["onoBast urorosast pabora 1
34 [ToBTOpenue npoieHHoro Mmatepuana 3a kype 11 knacca 1
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