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1. COAEP KAHUE OBYYEHUSA
10 KJIACC

Tema 1. buosiorusi Kak HaykKa.

buonorus kak Hayka. CBsA3b OMOJOTMU C OOIIECTBEHHBIMM, TEXHUUYECKUMH H JPYTHMH
€CTECTBEHHBIMH Haykamu, ¢unocoduelt, ITHUKOH, dCTeTUKOW W mpaBoMm. Poms Oumonoruu B
(opMUpOBaHUU COBpEMEHHON Hay4yHOU KapTUHBI MUpa. CucreMa OHOJIOrHYecKUX HaYK.

MeTozpl MO3HAaHUA KUBOW MPUPOJBI (HAOMI0CHNE, SKCIIEPUMEHT, ONKMCaHNe, H3MEepeHHe,
KJaccupuKaius, MoAeIMpoBaHne, CTaTUCTHYECKast 00paboTKa JaHHBIX).

JdeMoncTpanuum:

ITopTpetst: Y. Japsun, I'. Menaens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabnuis! u cxembl: «MeToIbl TO3HAHUS KUBOM MPUPOJIBD.

JlaGopaTopHble 1 MpaKkTHYecKHe PadoThI:

[Tpaktnueckas pabora Ne 1. «Mcronb3oBaHHE pa3IMYHBIX METOJNOB IPU H3YYEHHUU
OMOJIOTUYECKUX 00BHEKTOBY.

Tema 2. 7KuBble cucTeMbl U MX OPraHu3anus.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeaMeT ui3ydeHus Ouonoruu. OTiauuue >KMBBIX
CHCTEM OT HEOPraHUYECKON IPUPOABI.

CpoiictBa OmocucTeM W HUX pa3HoOOpazue. YPOBHH OpraHu3aliil OHOCHCTEM:

MOJICKYJISIpDHBI,  KJIETOYHBIM,  TKAHEBBIA,  OPraHW3MEHHBINA,  TMOMYJSIMOHHO-BU/IOBOM,
9KOCHCTEMHBIN (OMOTreoIeHOTHYECKUH ), OnochepHBIi.
JdemoHcTpanum:

Tabmunel u cxembl: «OCHOBHBIE TMPU3HAKH SKU3HU», «YPOBHHM OpraHU3alUM >KUBOU
MIPUPOJIBIY.

Oo6opynoBanwne: Mmoaens monekyisl JJHK.

Tema 3. Xumuyeckunii cCOCTaB M CTPOEHUE KJIETKH.

XUMUYECKUI COCTAaB KJIETKH. XUMHUECKHUE AJIEMEHTBI: MaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MmuHepanbHbIE BELECTBA.

@yHKIMK BOABI M MHHEpaIbHBIX BelIeCTB B KieTke. [lomnepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u crpoeHne 0eiakoB. AMUHOKHCIIOTBI — MOHOMEpHI OenkoB. HesameHnumbie
U 3aMEHUMbIE AMUHOKHUCIIOTB. AMHUHOKMCIIOTHBI COCTaB. YPOBHU CTPYKTyphbl O€IKOBOMH
MOJIEKYJbl (T€pBUYHAs, BTOPHYHAs, TPETUYHAs U YETBEPTHYHAS CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonorndeckue GyHKIMN OCITKOB.

®epmeHTHl — Ouojormueckue katanuzatopbl. CTpoeHue QepMeHTa: aKTHBHBIA LEHT,
cyoctpatHas  crneuupuyHocte. Kodepmentsl. Butamunbl.  Otnuumst  (QepMeHTOB  OT
HEOPTaHUYECKUX KaTaIr3aTOPOB.

YrneBonbl: MOHOCaxapusl (TIII0K03a, prdo3a u Ae30Kcuprud03a), Tucaxapusl (caxaposa,
JIAKTO3a) M IoJMcaxapuabsl (Kpaxman, TJIMKOIeH, IIeJUI03a). buojornyeckue QGyHKIUN
yTJIEBOOB.

Jlununer:  tpurnunepuasl, Gochomunuabl, crepouasl. ['mapodunabHO-TUAPOPOOHBIE
cBoiicTtBa. buonornueckue ¢pynkunu nmunuaoB. CpaBHEHUE YrieBOJOB, OCIKOB U JIMIMUAOB Kak
HCTOYHUKOB SHEPTUU.



Hyxnennoseie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne m ¢ynknuun PHK. Buget PHK. AT®: ctpoenue u
(GyHKIUN.

[MuTonorust — Hayka o kierke. KieTouHass Teopus — NpPUMEP B3aUMOJECUCTBUSL UJEH U
(hakTOB B HAYYHOM MO3HAHUH. METOIbl U3Y4YECHHUS KIICTKU.

Kierka kak nenoctHas xupasi cucrema. OO1re Npu3HaKu KIETOK: 3aMKHYTasi Hapy»KHas
MemOpaHa, moekynsl JIHK kak reHeTHUecKuid anmapar, cucTeMa CHHTe3a Oenka.

Tumel KJIETOK: »JyKapuoTH4yeckass © Tpokapuotudeckas. OCOOEHHOCTH CTPOSHUS
MpoKapuoTHYecKo KieTku. Kierounas crenka 6aktepuii. CTpoeHHE 2yKapUOTUYECKON KIICTKH.
OCHOBHBIC OTIIMYUS PACTUTEIHHOM, )KUBOTHON M TPHOHOM KJICTKH.

[ToBEepXHOCTHBIE CTPYKTYpPHI KJIETOK — KIJIETOYHAsl CTEHKA, TJIMKOKAIUKC, WX (DYHKIIMH.
[InasmaTuueckass MmemOpaHa, e€ cBoiictBa M (yHkuuu. [uromnmasma u e€ opraHoufbI.
OpnnomemOpanusbie opranouabl kietku: JIIC, anmapat I'onbmxu, mu3ocomsel. [lonyaBTOHOMHBIE
OpPraHoWbI KIETKH: MUTOXOHIPUH, INACTUBL. [Iponcxoxienrne MUTOXOHApH 1 miactu. Buast
mnactua. HememOpaHHble OpraHoWAbl KJIETKH: PUOOCOMBI, KJIETOYHBIM LIEHTP, IEHTPHOJIH,
PECHUYKH, KTYyTHKUA. DYHKIIUA OPraHOUIOB KIETKU. BriroueHusl.

SAnpo — perynsTopHslii eHTp kieTkd. CTpoeHue sapa: siiepHas 0007104Ka, Kapuoriasma,
XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BENIECTB B KIIETKE.

JdemoHcTpanum:

[TopTpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, J[x. Yorcon, O.
Kpuk, M. Yunkuunc, P. ®pankius, K. M. bap.

[narpammbl:  «PacrmpeneneHue XMMHUYECKUMX JJEMEHTOB B  HEXKHUBOM  NPUPOIER,
«PacnpeneneHne XUMUYECKUX AJIEMEHTOB B dKUBOH MIPUPOJIEN.

Tabmuer u cxemsl: «l[lepuogndeckas TabnuIa XUMHUYECKUX JJIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJIbI», «brocuaTe3 Oenkay, «Ctpoenne MoJieKkymbl Oenkay, «Ctpoenue dhepMeHTay,
«HyxnennoBbie kucnotsl. JJHK», «Crpoenne monekynsr AT®», «CTpoeHne 3yKapuoTHY €CKOU
KieTkn», «CTpoeHue >XKMBOTHOW KIETKM», «CTpoeHHe pPaCTUTENBbHOM KIeTKh», «CTpoeHue
MIPOKAPUOTUYECKOH KIIETKN», « CTpOEHHUE Apa KIETKN», « YTIEBOAb, «JIMIuabD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpyIOBaHWE sl MPOBEIAEHHS HaOII0IeHUM,
U3MEpEHUH, IKCIIEPUMEHTOB, MUKPOMpENnapaThl pacTUTEIbHBIX, KUBOTHBIX U OaKTepuasbHBIX
KJIETOK.

JlaGopaTopHble 1 MpaKTHYeCcKHe PadoThI:

JlabopaTtopnasi pabora No 1. «/3ydyeHne KaTaIMTUYECKONW aKTUBHOCTH (pepMEeHTOB (Ha
MpUMEpPE aMUJIA3bI UITH KaTala3bl)y.

JlabopaTopnasi pabora Ne 2. «M3yueHue CTpOCHHsI KIETOK pACTEHUM, >KUBOTHBIX U
OakTepuii MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpENapaTax u X ONUCAHUEY.

Tema 4. 7KusHenesTeJIbHOCTb KJIETKH.

OOMeH BemiectB, MM MeTaboaM3M. AccuMuisaius (IJIACTUYECKUA OOMEH) u
JTUCCUMUJIAIMS (PHEPreTHYECKU 0OMEH) — JIBE€ CTOPOHBI SUHOTO Tpoliecca MmeTaboamu3ma. Posb
3aKOHOB COXPaHEHHS BEIIECTB U SHEPrUU B MOHUMAHUU MeTadoln3ma.

Tuner oOMeHa BemiecTB: aBTOTPOQHBIN U TrereporpodHbiii. Pons dhepmeHTOB B oOMeHe
BEILECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunTe3. CBetoBas W TemHOBas (a3bl ¢doTtocuHTe3a. Peaknuu ¢doTocuHTE3a.
DddexTuBHOCTH PoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3a JJIs KU3HU Ha 3emJiie. BriusHue ycinoBuit
cpenbl Ha POTOCUHTE3 U CITOCOOBI MOBBIIIEHUS €0 MPOXYKTHBHOCTH Y KYJIbTYPHBIX PACTECHUH.



XeMocuHTe3. XEeMOCHHTE3UPYyIomue OakTepuu. 3HAYEHUE XEMOCHHTE3a JUIS KU3HH Ha
3emute.

OHeprernueckuii obOmeH B  Kkierke. PaciuiensieHue  BELIECTB, BBIIEIEHUE U
aKKyMYyJIUPOBaHUE YHEPTUH B KIETKE. DTambl SHEpreTHueckoro ooMena. I mukonus. bpoxxenue u
ero Buiel. KucnopogHoe okucieHwe, UM KIe€TO4YHOe JAbixaHue. OKHUCIUTENbHOE
dhochopunmupoBanue. DHHEKTUBHOCTD IHEPIEeTHUESCKOr0 OOMEHa.

Peakumu wmaTpuuHOro cuHTe3a. [ eHermueckas wuHpopMmamus u JIHK. Peanmszanus
reHeTudyeckoi mHQopManuu B KieTke. ['eHeTHueckuil Koa M ero cBoicrBa. TpaHCKpUMIIUS —
MaTpuuHblii cuHTe3 PHK. Tpancmsiuus — 6uocunres 6enka. Otanbl TpaHcasanuu. KoaupoBanue
aMuUHOKHCIOT. Ponb pubocoM B 6GuocuHTE3e OemKa.

Hexnetounsie ¢popmbl sxu3HH — BUpychl. Mctopus oTkpeiTus Bupycos (. . UBanoBckuit).
Oco0OeHHOCTH CTPOEHUs U >KU3HEHHOro IMKiIa BUPYcoB. bakTepmodaru. bonesnu pacrtenuii,
KUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BHpycamMH. Bupyc ummynonedumnura uyenoseka (B1UY) —
Bo30Oyautens CIIWa. OOpatHas TpaHCKpUNLMs, peBepraza M uHTerpasa. lIpoduiakTtuxa
pacnpocTpaHeHusi BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuum:

IToprpetsr: H. K. Kosbnios, 1. Y. UBanosckui, K. A. Tumupszes.

Tabmuust u  cxembl: «Tumel  mutanusy, «Metabomm3am»,  «MUTOXOHIPUSY,
«QHepreTuyeckuid oOMen», «Xmoporact», «Dorocunresy, «Ctpoenue JHK», «Ctpoenue u
¢dbyukuuonupoBanue reHa», «CuHres Oenka», «[eHermyeckuii  kom», «Bupyce»,
«bakrepuodparn», «Crtpoenune u ku3HeHHbI wnukn Bupyca CIIMJla, Oaxteprodaray,
«Pemmukamus JJHK».

OOGopynoBanue: Moaenu-anumkanuu «Yasoenue JJHK u Tpanckpunius», «buocuHTes
Oenkay», «CTpoeHue KIeTKu», Moaenb cTpyktypbl JJHK.

Tema 5. Pa3MHoOkeHHe U HHIUBHAYAJIBHOE Pa3BUTHE OPraHNU3MOB.

Knerounslii nukm, wiM >KM3HEHHBIM nMka kieTku. WHTepdaza m muto3. Ilporeccel,
npoTekatonie B uHTepdasze. Permmkanus — peakuust matpuyHoro cuHtesa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HAOOp — KapuOTHUIN. J[MIUTOMIHBIA M TaluIOMJAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuabl. L{uTonornyeckue OCHOBBI pa3MHOXKEHHUS M WHIUBUIYATbHOTO Pa3BUTHA
OpPraHU3MOB.

Henenue kinerku — Mmuto3. Ctaguu muto3a. [Iporneccel, mporucxoasime Ha pa3HbIX CTaqusuX
MHTO3a. BUOJOrM4EeCKUil CMBICII MUTO3A.

[Iporpammupyemasi ruOeb KIETKH — aroITo3.

®opMbl pa3MHOXKEHUSI OPraHU3MOB: OecIiooe U 1ojoBoe. Bupl 6ecronoro pa3MHoOKeHuUs:
JiefieHue HaJBOE€, NMOYKOBAHHWE OJHO- U MHOI'OKJIETOUHBIX, CIIOPOOOpa3oBaHUE, BETE€TaTUBHOE
pa3MHOXeHue. MIcKycCTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €TI0 3HAUYEHUE JJIs1 CEJICKIIMH.

[TonoBoe pa3sMHOMXKEHUE, €ro OTINYUS OT OECIOJIOoro.

Meiios. Cragun Mmeriosa. Ilpormecchl, mpoucxonsime Ha craausx Mmeiosa. [loBenenue
xpomocoM B Meio3e. Kpoccunroep. buonoruueckuii CMbICI M 3HAaYEHHUE MEH03a.

["amerorene3 — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [1070BBIE JKee3bl:
CEeMEHHUKU M suuyHUKU. OOpa3oBaHUE M Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT (CIepMaTOo30u[,
SHIIEKIIETKA) — chepMaToreHe3 © oBoreHe3. (OCOOCHHOCTH CTPOCHHS SIMIIEKIETOK U
cnepmaTtozou1oB. OmnogorBopenue. [laprenorenes.

NunuBuayanpHOe pa3BuTHE (OHTOreHe3). DOMOpHMOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Ortanbel SMOPUOHAIBHOTO PA3BUTHS y TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHHE, TacTPyJISLMs,
opranorenes. [loctamOpronanbHOe pa3BuTHE. THUIMBI TOCTIMOPUOHATIBHOIO Pa3BUTHUS: MPIMOE,



HempsiMoe (TMYMHOYHOE). Bnmsinue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOpBI, CIIOCOOHBIE
BBI3bIBATH BPOXKIEHHBIE YPOACTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaJIuu
pa3BUTHSL.

JdemoHcTpanum:

Tabmuupsl U cxeMbl: «DopMbl pa3MHOXKEHUS OPraHU3MOBY, «/|BOWHOE OIJIOAOTBOPEHHUE Y
[[BETKOBBIX pacTeHHI», « BereraTHBHOE pa3MHOXEHHUE pacTeHUI», «JleTeHre KIeTKU OakTepuiiy,
«CTpoeHune MoJIOBBIX KJIETOK», «CTpoeHue XpoMocombly», «KileTouHbI mukm», «Perymkanus
JHK», «Mutozy», «Meito3y, «IIpsimoe u HenpsmMoe pa3BuTue», «I'aMeTorene3 y MiaeKonuTaromumxX
U 4yenoBeka», « OCHOBHBIE CTaJMU OHTOT€HE3a».

OO6opynoBaHre: MUKPOCKOI, MUKporpenapaTsl «CrepMaTo30uibl MIIEKOMUTAIONIETOY,
«SlinexkneTka MieKonuTaromero», « Kapuoknues B KiieTKkax KOpeuika Jiyka», MarHuTHast MOJEIb-
anmunkanus «/lenenue knetkuy», monens JJHK, Monens meTadazHoit XpoMOCOMBL.

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI:

JlabopaTtopnast pabota Ne 3. «HaGmogenue MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa JyKa Ha
FOTOBBIX MUKpOMpenapaTaxy.

JlabopatopHasi pab6ora Ne 4. «M3yueHue CTpOEHHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax».

Tema 6. HacsiecTBEHHOCTH U HK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer w 3amaum TeHeTUKU. Fcrtopust pa3BuTHsT TE€HETUMKU. Poib IUTONOTUU U
SMOPHOJIOTUY B CTAHOBJICHUU M€HETUKH. BKIag poccHiicKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHETHUKHA. MeToAbl TEeHETUKH (THOPHIOIOTMYECKUN, ITMTOTCHETUYSCKHH, MOJICKYJISIPHO -
reHeTrudeckuii). OCHOBHBIE T€HETUUYECKUE MOHATHS. | eHeTnyeckass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HacCJleIOBaHHMS  NPU3HAKOB, ycTaHoBieHHble [.  Mengenem.
MounorubpumHoe ckpemuBanue. 3akKoH eTnHO00pa3usi THOPUIOB TepBOro mokosieHus. [Ipasumo
JOMUHUPOBAHUA. 3aKOH pacIleIUIeHHs Tpu3HaKkoB. l'umore3a yucrotel ramer. [lomHoe u
HETOJHOE TOMUHUPOBAHUE.

JurubpugHoe  cKpelmMBaHWE. 3aKOH HE3aBUCHMOIO  HACIEAOBAaHHUS  MPU3HAKOB.
[{uToreHeTHyecKne OCHOBBI IUTHMOPUIHOTO CKPEIIMBAaHUA. AHAIM3UPYIOIIEEe CKpELIMBaHUE.
Hcnonp3oBaHue aHATM3UPYIONIEr0 CKPEIIMBAHUS IS ONIPEeNIEHUs] TeHOTHIIa OCOOH.

CueruieHHOe HacienoBaHue Ipu3zHakoB. Pabora T. Moprana 1o CHEIUIEHHOMY
HACJIEOBAaHMIO FeHOB. HapylieHre cuenieHus reHOB B pe3ybTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHUsI HACHEACTBEHHOCTH. [ eHETUUECKHE KapThI.

I'enernka mona. XpoMOCOMHOE OIpENENIEHHE MoJa. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
l'omorameTHpie M rereporameTHbie OopraHu3mbl. HacnegoBaHue NpPU3HAKOB, CLENJIEHHBIX C
IIOJIOM.

N3menunBocTs. Buabl H3MEHUYMBOCTH: HEHACIEACTBEHHAs U HAClIeCTBEHHAs. Poiib cpefbl
B HEHACJICJACTBEHHON HM3MCHUMBOCTH. XapaKTCPUCTHKA MOAU(PUKAIIMOHHOW HW3MEHUYHUBOCTH.
BapuaimonHsslii psi U BapuaiiuoHHasi kpuBad. HopMa peakuuu npuszHaka. KonmuuecTBeHHbIE U
KaueCTBEHHbIE TIPU3HAKH U UX HOpMa peakiuu. CBoicTBa MOIUPUKAITMOHHON N3MEHYHBOCTH.

HacnencreenHnasi, uiaM reHOTUNMYECKAs,, U3BMEHUYMBOCTh. KoMOMHATHBHAS M3MEHUYMBOCTD.
Meiio3 W TONOBOW TMpollecC — OCHOBAa KOMOMHATHBHOM WM3MEHYHBOCTH. MyTallMOHHAS
n3MeHUYnBOCTh. Kiaccudukamus MyTtanuii: TEHHBIE, XPOMOCOMHBEIE, T€HOMHBIE. YacTtoTa u
MPUYHHBI MyTaluid. MyTareHHble (aKkTOpbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HACIEICTBEHHOU
n3meHunBocty H. M. BaBunosa.



BresnepHas HacinenCTBEHHOCTh U H3MEHYMBOCTb.

I'eneruka uenoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJIbl T'€HETHKHM YEJIOBEKa!
IeHEaJIOTMYEeCKUi, OJU3HEIOBBIA, IIMTOrCHETUYCCKUA, OHMOXUMHUYECKUH, MOJICKYJSIPHO-
reHeTudeckuii. COBpEMEHHOE OINpeJeleHre T'E€HOTUIA: [OJHOI€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIIUpOBaHKUE, B TOM yuciie ¢ nomomnpto [I[[P-anamu3a. HacnenctBennsie 3abosieBaHUs
YyernoBeKa: TeHHble Oone3Hu, OOJe3HM C HACIENCTBEHHOH IMpeapacholioKeHHOCTHIO,
XpoMocoMHble ©Ooje3nu. ComaTudyeckue U TreHepaTuBHble MyTalud. CTBOJIOBBIE KIIETKH.
[TpuHIIUTIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTHKU, MPOPHIAKTUKA U JCYCHHUS TCHETHUYECKUX
Oosne3Hel. MeauKo-TeHEeTHYEeCKOe KOHCYJIbTHPOBAaHKME. 3HAYCHHE MEIUIIMHCKONH TEHETHKU B
MPEeIOTBPAICHUH | JICUEHUH TCHETHYECKUX 3a00JIEBaHUI UETOBEKa.

JdemoHcTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuiupl u cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE M €0 IUTOT€HETUYECKasi OCHOBAY,
«3aKOH pACHICTNIEHUSI M €ro ILHUTOreHEeTHYecKas OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«urnbpunnoe ckpemmBanuey, «lluTomornueckre OCHOBBI NUTHOPHIHOTO CKPEIIMBAHUS,
«Mei1o3y», «B3auMoaencTBrE ajIeIbHBIX TEHOBY, «I €HETUUYEeCKHE KapThl PACTEHUH, )KUBOTHBIX U
yenoBekay, «l'eHeTuka mnosay, «3aKOHOMEPHOCTH HACJEIOBAHUS, CUEIUIEHHOIO C MOJIOMY,
«Kapuotumnbel 4YenoBeka © IKHBOTHBIX», «Buael wu3MeHunBocTH», «MonudukanuonHas
M3MEHYNBOCThY», «HacnenoBanue pesyc-gaktopay, «'eHeTHKa rpymnn KpoBu», «MyTannoHHas
HU3MEHUYHUBOCTbY.

O6opynoBanue: Mojaenu-anmiaukanuu «MoHorubpuaHoe ckpemnmBanuey, «HemomaHoe
JOMUHUpOBaHUE», «JlurubpumHoe ckpemmBaHuey, «llepekpéct XpoMocom», MHUKPOCKOI H
Mukponpenapat «/pozoduna» (Hopma, myTanuu GOpMbI KPBUTHEB M OKPACKH Telna), repoapwuii
«I"opox oCeBHOI.

JlabopaTtopHble U NpaKTHYECKUE PAdOThI:

JlabGopaTtopHast pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO M AUTHOPUIHOTO
CKpEIIMBAHUS y IP030(UIIBI Ha TOTOBBIX MUKPOIIpEnapaTax».

JlabGopaTopHast pabora Ne 6. «M3yueHne Moau(UKAITMOHHONW NU3MEHYMBOCTH, IIOCTPOCHUE
BApUALIMOHHOIO psifla U BapUALlMOHHOW KPUBOM».

JlaboparopHass pabora Ne 7. «AHanmu3 wMyTanmuii y Apo3oduiasl Ha TOTOBBIX
MHUKpOMpenaparax.

[TpakTnueckas padbota Ne 2. «CocraBiaeHHE U aHAJIU3 POJIOCIIOBHBIX YEJIOBEKA.

Tema 7. Cenexuusi oprann3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M Mpouecc. 3apoKICHHE CENeKIMU U noMecTukanusa. Yuenue H. WM.
BaBunoBa o meHTpax NPOUCXOXKACHHUS M MHOTr0o00Opa3us KyJNbTYPHBIX pacTeHuil. LleHTps
MPOUCXOXKICHHS JOMAIIHUX )KMBOTHBIX. COPT, MOpoAa, IITaMM.

CoBpemMeHHbIE METObI celeKuu. MaccoBblii U MHAMBUYaAJIbHBII OTOOPBI B CEJIEKIIMU
pacTeHuii u KUBOTHBIX. OlleHKa dKCTephepa. bIM3KOPOACTBEHHOE CKPEIIMBAHUE — MHOPHINHT.
Uuctas nunus. CKkpenBaHue YUCThIX TUHUU. ['eTepo3uc, mim rudbpunnas cuna. Hepoacrsennoe
CKkpemuBaHue — ayropuauHr. OtnanéHHas tuOpuamzanus U e€ ycrnexu. VICKycCTBEHHBIN
MyTareHe3 M TMOJy4eHHE MOJUIIIOUI0OB. JIOCTH)KEHMsI CeNeKUUU pacTeHUM, >KUBOTHBIX H
MHUKPOOPraHHU3MOB.

buorexHonorusi kak oTpacib NpPOU3BOACTBA. ['eHHas WHXKeHepusa. ITambl CO3IaHUS
pexomOuHanTHOM JIHK m TpancreHneix opraHu3moB. Kierounas wHxeHepus. Kietounbie
KyJbTYpbl. MUKPOKIIOHAJILHOE pa3MHOXKEHUE pacTeHnil. KiioHnpoBaHue BBICOKOMPOAYKTUBHBIX



CEJIbCKOXO3SIICTBEHHBIX OpraHU3MOB. OKOJOIMYECKHEe U JTHueckue mnpoodsembl. I'MO —
TeHETUYECKH MOAU(PHUIIPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanuu:

[Toptpetsi: H. U. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. lBaHoOB.

Tabmuuer u cxembl: Kapta «L[eHTpBI MPOUCXOXKIAEHUS U MHOT000pa3usi KYJIbTYpPHBIX
pactenuit», «llopoabl JOMAaIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OtaanéHHas
rudpuauzamnusy, «Paborel akamemuka M. @. HWBanoBay», «llomumiaonnus», «OOBEKTHI
ounorexnosiorun», «Kiierounple KyJIbTypbl U KIOHHUpPOBaHHE», «KOHCTpyHMpOBaHHE U TEPEHOC
T€HOB, XPOMOCOMY.

O0opynoBaHue: MYJSDKH TUIOJIOB M KOPHEIUIONOB TUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CenbCcKOX0341iCTBEHHbBIE PACTECHUSD.

JlabopaTtopHble U NpakTHYeCKHe PA0OThI:

Okckypens «OCHOBHBIE METOABI M JOCTHXKEHUSI CENIEKIIMM PAacTEHUH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOUCHBITATENLHBIM YYaCTOK, B TEILUTHYHOE
XO035IUCTBO, JIA0OPATOPUIO arPOYHUBEPCUTETA UM HAYYHOT'O IIEHTPA)».

11 KJIACC

Tema 1. IBoIOMOHHASI OHOJIOTHS.

[Ipennoceuiky BO3HUKHOBEHUS 3B OJIFOIIMOHHOM TEOPUH. DBOIIOLMOHHAS TEOPHUS U €€ MECTO
B Onosoruu. BimsiHue 3BOIIOMOHHON TEOPUH HAa Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CaunerenbcTBa 3BOMONMH. [laneoHTOI0OrMUECKHE: TOCIe10BAaTEIbHOCTh OSBICHUS BUI0B
B MAJEOHTOJOTMYECKON JIETOMMCH, IepexonHble (Qopmbl. buoreorpaduyeckue: CXOACTBO U
paznuune GayH u GIop MaTEPUKOB H OCTPOBOB.

OMOpHOIOTUYECKHEe: CXOACTBA M PA3NIMuus AMOPHOHOB pa3HBIX BHJIOB TO3BOHOYHBIX.
CpaBHUTENBPHO-aHATOMUUYECKUE: TOMOJOTUYHBIE, AHAJIOIMYHbIE, pPYAMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAHU3MOB HACJEACTBEHHOCTH M
OCHOBHBIX META0OJIMUECKUX ITyTEH y BCEX OPraHNU3MOB.

OpomonyonHas teopuss Y. Jlapsuna. IIpennochliku BO3HMKHOBEHHUS JapBHHM3MA.
JIBuxkyye Ccuiibl  3BOMIOLMM  BHAOB 10 JlapBuHy (M30BITOUHOE pPa3sMHOXKEHHE MpU
OIpaHMUYEHHOCTH PECypCOB, HeolpenenéHHas W3MEHYUBOCTb, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas teopus 3somonnu (CTD) u e€ 0CHOBHbIE MOJIOKEHHUS.

Muxkpossomonus. ITonmyssiuys kak eAMHALIA BUJA U SBOJIIOLIUN.

JBmxymme cuibl ((hakTopbl) 3BOMIOLNMM BUIOB B Ipupoae. MyTallMOHHBIN Ipolecc U
KOMOMHATUBHAs N3MEHYMBOCTb. [lonmysiunonHblie BOJIHBI U Apeli¢ reHoB. V3omsuus 1 Murpamus.

EctectBeHHbIli 0TOOp — HampaBisomuil (axkrop 3Bomonuu. POpMbl €CTECTBEHHOrO
orbopa.

[Tprucnoco61eHHOCTh OPraHU3MOB KaK pe3yibTat 3BoJtonuu. [Ipumepsl npucnocoOaeHui
y opraHuzMoB. ApomMop¢03bl U UAHOATANTALUH.

Bun u BunmoobpazoBanue. Kputepum Buga. OcHOBHBIE (OpMBI BHJI000pa30BAHMUS:
reorpaudeckoe, IKOJIOrHYECKOe.

MaxkposBomonusi. PopMbl IBOTIONMU: (HUIETHYECKAs, IUBEPreHTHas, KOHBEpreHTHas,
napaiensHas. HeoOpaTHMOoCTh 9BOIIOLIUH.

[TpoucxoxxaeHue  OT  HECHEUUAIU3UPOBAHHBIX  INPEAKOB. [Iporpeccupyromas
crienuanu3anus. AranTUBHAs paguanus.



JdeMoHcTpanuum:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuii, K. M. bap, D.
I'exkens, @. Mrosutep, A. H. CeBepiios.

Tabmuie! u cxembl: «Pa3BuTHE OpraHUYECcKOro MUpa Ha 3emMiiey, «3apo/IbIIIy MTO3BOHOYHBIX
KHUBOTHBIX», « ApxeonTepukcy», «®opMbl 60psOBI 32 cyliecTBoBaHUE», « EcTecTBeHHBIN 0TOODY,
«MHoroobpasue copToB pacTeHHil», «MHoOroodbpasue MmOpPoA KHUBOTHBIX», <«llomymsiuny,
«MyTanoHHasi U3MEHYUBOCTHY, «ApoMopho3s», «Mnunoanantanum», «O0mas aereHepamny i,
«JIBmxymume cuibl sBomonnny, «Kapra-cxema mapuipyra nyremectsus Y. lapsunay», «bopn0a
3a CYILIECTBOBAHHUEY, «[IpucnocobieHHOCTh OpraHU3MOB, «I"eorpaduueckoe
BHJI000pa3oBaHuey, «IKOJIOTHYECKOE BUI000PA30BAHUEY.

ObopynoBaHue: KOMIEKIHS HACEKOMBIX C Pa3IUYHBIMU TUTIAMU OKPACKH, HAOOP IJIOJI0B U
ceMsiH, Kosekius «lIpuMepsl 3alUTHBIX TPUCIIOCOOTIEHUN Y )KUBOTHBIX», MO/ieNb «OCHOBHbBIE
HaIpaBJICHUSI SBOIIOINI», 00bEMHas MoieNlb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaguueckass kapra Mmupa, Kosekuus «®DopMbl COXpPaHHOCTH HMCKOMAEMBbIX
KUBOTHBIX M pacTEeHUW», Mozaenb amumkanus «llepekpéct xpomMocoM», BIaKHbIE IpeEnapaTsl
«Pa3Bute Hacekomoro», «Pa3zButue mnArymku», Mukpompenapar «Jposoduia» (HopMma,
MyTaluu (GOpMbl KPbUILEB U OKPACKH TENA).

JlaGopaTopHble 1 MpaKkTHYecKHe PadoThI:

JlaGoparopHas padora Ne 1. «CpaBHeHHE BUAOB 10 MOPHOJIOTrHUECKOMY KPUTEPHIO.

JlaboparopHass pabGora Ne 2. «OmnucaHue TMNPUCHOCOOIECHHOCTH OpraHm3Ma ©u eé
OTHOCHUTEIBHOT'O XapaKkTepa.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHE KU3HH HA 3emuIe.

JloHay4yHbIe MPENCTABICHUS O 3apOKACHUM XU3HHU. HaydHbIE TMIIOTE3bI BO3ZHUKHOBEHUS
KW3HU Ha 3emJyie: a0uoreHe3 M TaHCIepMHs. XUMHYECKas 3BOIIOLMSA. AOMOTEHHBIM CHHTE3
OpPraHNYEeCKUX BEIECTB U3 HEOPraHNYECKUX. DKCIIEPUMEHTAIBHOE TOATBEPKICHIE XMMUUECKON
sBomonnu. HayanpHeie aTanbl 6nonaorudeckoi spomonuu. ['unoresa PHK -mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M HUX 3BOJIOLUS.
®opMupOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

Pa3zBuTHe )xu3Hu Ha 3emiie o 3pam U nepuogaM. Katapxeil. Apxerickasi 1 mpoTepo3oiickas
apel. [Taneo3olickas apa u €€ mepruoabl: KEMOPHIUCKUHN, OPJIOBUKCKHM, CUITYPUICKUH, T€BOHCKUH,
KaMEHHOYTOJIbHBIN, TEPMCKHA.

Mes3o30¥ickas 3pa ¥ €€ NepuoAbl: TPUACOBBIN, FOPCKUN, MEIIOBOM.

KaitHo30lcKas 3pa U €€ Nepuobl: I1aJIe0r €HOBBIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapaKTepucTUKa KiIMMaTa M TEO0JOrM4ecKuX mnpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLUHA
PacTUTEIBHOIO U JKMBOTHOI O MUpa. ApoMop(}o3bl y pacTeHuil U >kuBOTHBIX. [losiBieHue, pacuBeT
Y BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucremMa OpraHM4eckoro MuUpa Kak OTpaykeHue 3BOJOLHH. OCHOBHBIE CHCTEMATHYECKUE
PyIIbl OPraHU3MOB.

OBojrouus 4YeloBeka. AHTpPONOJIOTHS KakK Hayka. Pa3BuTue mpeicTaBieHUH O
MIPOUCXOKICHUU YesioBeKa. MeTo bl 3yueHus aHTpornoreHesa. CXoJCTBa U pa3nyuus YeloBeKa
U )KMBOTHBIX. CHCTEMAaTHYECKOE ITOJIOKEHUE YETI0BEKA.

HBwxkymme cunbel  ((akrtopel) aHTpomoreHneza. HacnenacTBeHHass HW3MEHUYHMBOCTH U
ecTecTBeHHBIH 0T00p. OOIIeCTBeHHBIH 00pa3 KU3HU, U3TOTOBIICHHE OPYIUU TPY/a, MBIILIICHHE,
peub.

OCHOBHBIE CTaJUU W BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAJONUTEKH, YeIOBEK yMeEblid,
Yenosek npsamoxomdmui, YemnoBek HeanaepTranbckuii, YemnoBek pasymHbii. Haxonku



HCKOIMAaeMbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JIACTh pacHpOCTpaHEHHs, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUSI.

Yenoseueckue pacbl. OCHOBHBIC OOJIBIIME pachl: €BPOINECOMIHAS (EBpa3uiicKas), HErpo-
aBcTpajioujiHass  (PKBaTOopHaJibHasi), MOHTOJIoOWJHas  (a3MaTCKo-aMepHuKaHckas).  YepTsl
MPUCIIOCOOJIEHHOCTH MPEACTaBUTEN el YEIOBEYECKIX pac K yCIOBHSM CyIIeCTBOBaHUS. ENMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpanum:

[TopTpetsi: @. Penn, JI. [Tactep, A. Y. Onapun, C. Musep, I'. FOpwu, Y. JapBuH.

Tabmuue! u cxeMbl: «Bo3nukHoBeHne ConHEeYHOW cucTeMbl», «Pa3BUTHE OpraHu4ecKoro
mupa», «PactutenbHas kierkay, <«KuBoTtHas kierkay, «lIpokapumoTudeckas KIETKay,
«CoBpeMeHHasl cHUCTeMa OpraHM4ecKoro mMupa», «CpaBHEHHE aHATOMUYECKUX YepT CTPOCHUS
YyeloBeKa M 4eloBEeKoOoOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJIOTHYECKUX HaXOIOK
IPEJKOB COBPEMEHHOIO uenoBeka», «JlpeBHelmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «YernoBeueckue pacol.

O6opynoBanue: wMymspku — «lIpoucxoxkaenue uenmoBeka» (OIOCTBI  aBCTPAJIONHTEKA,
MUTEKaHTpoONa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKH WM U300pa)KeHUs KaMEHHbIX OpyIuit
IIEpBOOBITHOrO YeJI0oBeKa (KaMHU-4OMIEepbl, pyOuia, ckpedia), TeoXpoHOJIorn4eckasl tadbiuua,
KoJuteKIusi «DopMbl COXPaHHOCTH MCKOMAEMBIX )KUBOTHBIX U PACTEHUI.

JlaGopaTopHble 1 MpaKkTHYecKHe PadoThI:

[IpakTrueckas padora Ne 1. «M3ydyeHune uckomaeMbIX OCTaTKOB PACTEHUH U KUBOTHBIX B
KOJUIEKIUAX).

DKcKkypers «IBOJIOLKS OPraHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAay4HbIH MM
KpaeBeIyecKuil My3ei).

Tema 3. Opranu3zMbl U OKpPYKaOIIAS cpeaa.

DKoJjorus Kak Hayka. 3ajayd M pa3feibl JIKOJIOrMU. MeToabl HKOJIOTHYEeCKUX
UCCJIEZIOBAHUNA. DKOJIOrMUYE€CKOE MU POBO33PEHUE COBPEMEHHOT O YEIOBEKA.

Cpenpl  oOMTaHMS ~ OpraHU3MOB:  BOJHAs,  HA3eMHO-BO3JAYyIIHAas,  IOYBEHHaf,
BHYTPHOpPraHU3MEHHas.

Oxonornueckue (aktopel. Kimaccuduranus 3K0I0rM4YecKux (HakTOpoB: aOMOTHUYECKHE,
OMOTHYECKHE U aHTpOIOreHHbIe. [leiicTBue sKoIornueckux GakTopoB Ha OPraHU3MBI.

Abuotnueckue  (akTOpbl:  CBET, TeMmIepaTypa, BIaKHOCTb. DoToOmepruoan3M.
[Ipucnioco6ieHus opraHu3MoB K 1€HCTBUIO a0MOTHYECKUX (DaKTOPOB. bruoioruueckue puTMsl.

buotnueckue  QaxTopsl. Buabl OnoTMuUecKMX ~ B3aMMOJEHCTBHIl:  KOHKYpEHIMS,
XMIHUYECTBO, cUMOM03 U ero ¢opmsl. [lapazutusm, Koomnepanus, MyTyaiu3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HAXJIEOHMYECTBO). AMEHCaJu3M, HEWTpaiu3M. 3Haue€HHE OUOTHYECKUX
B3aUMOJIEHCTBUMN 11 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOJIHBIX COOOILECTBAX.

OKOJOrMYecKue XapaKTepuCcTUKU mnonyasuud. OCHOBHbIE IOKa3aTeNud MOMYJALUU:
YUCJIIEHHOCTh, IJIOTHOCTb, POXKJA€MOCTb, CMEpPTHOCTb, MPUPOCT, MHUrpauus. JluHaAMuKa
YUCJIIEHHOCTHU MOMYJISALUU U €€ PeryJisiiusl.

JdemoncTpanum:

[Hoptpetsi: A. 'ymGoabat, K. ®@. Pynbe, D. I'ekkens.

Tabmunet u cxemsl: kapta «l[Ipuponusie 30Hb1 3emimy, «Cpeapl 0OUTaHUS OPraHU3MOBY,
«Doronepuoauzmy», «llonmynsauun», «3aKOHOMEPHOCTH POCTAa YUCIEHHOCTH MOMYJSALUU
nHpy30pun-Ty henbkn», «llumesbie nemnmy.

JlaGopaTopHble 1 NpakTH4YecKue padoThbI:



JlabopaTtopnas pa6ora Ne 3. «Mopdonorudeckne 0COOEHHOCTH pACTEHUN U3 Pa3HBIX MECT
OOUTAHHUS.

JlaboparopHas pabora Ne 4. «BrnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktuueckas pabora Ne 2. «IToacuét MIOTHOCTH MOMYJISALUN Pa3HbIX BUIOB PACTEHUI.

Tema 4. CooO1iecTBa M 3K0JI0rH4eCKHE CHCTEMBI.

CooOmiectBo  opraHu3mMoB  —  OuomeHo3.  CTpykTypbl — OHMOIEHO3a:  BHAOBaf,
MPOCTpaHCTBEHHAs, Tpoduueckas (mumieBasi). Buasi-nomuHanTel. CBs3u B OMOIEHO3E.

Okonoruueckue cucreMbl (9kocuctemsbl). Ilonatue 006 skocucremMe M OMOreolEHO3E.
OyHKIMOHANBHbIE KOMIIOHEHTHI 9KOCHUCTEMBI: MPOAYIEHThl, KOHCYMEHTBI, pPEIYyLEHTHI.
KpyroBopoT BemiecTB W MOTOK 3HEPruu B 3KocucTeMe. Tpodudeckue (MUIIEBHIE) YPOBHU
skocucteMbl. [lumieBsie menu u cetd. OCHOBHBIE TIOKa3aTeNd HKOCUCTEMBbI: Ouomacca,
MPOAYKIHS. ODKOJOTMYEeCKHe MUPAaMUIbl: MPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBolicTBa
HKOCHCTEM: YCTOHUHUBOCTh, CAMOpErYJIsIus, pa3BuTtue. CyKieccus.

[TpupoaHbple B3KOCUCTEMBI. ODKOCHUCTEMBI 03€p U peK. ODKOCHUCTEMa XBOWHOIO WM
LIMPOKOJIMCTBEHHOI' O JIeca.

AHTpONOreHHbIE IKOCUCTEMBI. ATrpo’KOocHCTEeMbI. Y pOolskocucTeMbl. buosnoruueckoe u
XO03sICTBEHHOE 3HAUE€HUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpasue kak ¢akTop ycToWunBocTu sKocucteM. CoxpaHeHrne OUOIOrMYecKOoro
pa3zHooOpa3zus Ha 3emie.

VYuenue B. Y. Bepraackoro o 6uocdepe. I'panutibl, cocraB u CTpyKTypa o6rnochepsl. JKupoe
BemectBO M ero ¢yHknuu. OcobeHHoctn Ouochepsl Kak TII00AaTbHONH JKOCHCTEMBI.
JluHaMHUUYecKOe paBHOBECHE U 0OpaTHasl CBsI3b B OMocdepe.

KpyroBopoTsl BemiecTB u OWOr€OXMMHYECKHE ITUKIIBI DJIEMEHTOB (yriepoaa, as3ora).
3oHanbHOCTH OMocdeprbl. OCHOBHBIC OMOMBI CYIIIN.

YenoseuecTBO B Onocdepe 3emin. AHTpPONOreHHbIe U3MEHEeHus B Ouocdepe. I'modanbpHbIe
9KOJIOTUYECKUE MPOOITIEMBI.

CocymiecTBoBaHHE MPUPOBI U yenoBedecTBa. CoxpaHeHrne Onopa3HO00pa3us Kak OCHOBA
ycroitunBocTi Onocdepbl. OcHOBA palMOHAIBFHOTO YIPaBJIEHUS MPUPOJHBIMU PECYpCaMU U HX
ucrnoib3oBaHue. JlocTuxkeHus: OMOIOTUU U OXpaHa IPUPOIBI.

JdemoHcTpanum:

[TopTpetsi: A. JIxx. Tenciu, B. H. Cykaué, B. U. Bepnanckuii.

Tabmuust u cxemsl: «llumeBsie nenu», «buouenos: cocraB u cTpykrypay», «lIpuponnsie
coobmiectBay, «llenmn mnutanus», «IKojmormyeckas nupamugay, «buochepa U UeNOBEK»,
«3JKocHCTEMA HIMPOKOIMCTBEHHOI 0 JIeCca», « IKOCHCTEMA XBOMHOIO Jiecay, «bruoneno3 Bogoémay,
«ArpoueHos», «lIpuMmepHble aHTPONOTEHHBIE BO3ACHCTBHA Ha NpUPOAY», «Baxuelmme
WCTOYHMKHU 3arpsi3HEHHs] BO3JlyXa W T'PYHTOBBIX BOm», «llouBa — BakHEHIIas COCTABIISIOLIAS
ouocoepb», «Dakrtoppl nerpaganuu  nouB», «l[lapHuxoBwiii 3¢ dexT», «DakTOphl
pPaaroaKTHBHOTIO 3arps3HeHus onocdepb», «O01mas cTpyktypa ouochepsi», «PacnpocTpanenue
XU3HK B Omochepe», «O30HOBBIA 3KpaH Ouochepsl», «KpyroBopor yriepoma B Ouochepe»,
«KpyroBopoT a3ora B mpupoae».

O6opynoBanue: MOJeTb-anTuIHKaIus « Tunuaabie OMOoLeH03bI», repbapuil «PacTuTenbHbIC
coobuiecTBay, Kosulekiuu «buonenosz», «BpeauTenun BaXHEHIIMX CEIbCKOXO35UCTBEHHBIX
KyJIbTyp», TepOapuil M KOJUIEKIIMM PACTEHWH W SKUBOTHBIX, MPUHAIJIeKAIINE K pPa3HBIM
HKOJIOTUYECKUM Ipymnmnam onHoro Buna, Kpacnas kuura Poccuiickoit @eneparnuu, n3o0paxeHus
OXpaHSEMbIX BUJIOB PACTCHHUH M JKUBOTHBIX.



2. IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHUA INPOI'PAMMBI 110
BUOJJIOT'MX HA BA30OBOM YPOBHE CPEJHEI'O OBHLIEI'O
OBPA30OBAHUA

Cornmacho ®I'OC COO, ycraHaBIuBaIOTCS TpeOOBaHMUS K pe3yjibTaTaM OCBOCHHS
00y4aroIMMHKCS IPOTPAMM CPEIHEro O0IIero 0Opa3oBaHMs: TMYHOCTHBIM, METAIPEIMETHBIM U
MPeIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IJIMYHOCTHBIX pPE3yIbTATOB OCBOCHHS npeaMera «buonorus» BbIAEIECHBI
CIIEAYIOIME  COCTABJAIOLIME: OCO3HAHHME OOYYAIOUIMMMCS  POCCHUMCKOW  Ipa)<IaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CaMOCTOSITEJIbHOCTH WU CaMOOMNPENENICHUIO,
HaJIM4YUe MOTUBALIMM K OOYyYeHHIO OWOJIOrMH, IIeJIeHANpaBlIeHHOE pa3BUTHE BHYTPEHHHX
yOeXIeHU JTMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEW M MCTOPHUYECKHX TPaJWLUN pa3BUTHUS
OHMOJIOrMYECKOr0 3HaHUSL, TOTOBHOCTH U CIOCOOHOCTh 00YYaIOUIMXCsl PyKOBOJICTBOBATHCS B CBOCH
JeSITENbHOCTU IIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMHU, MPUCYIIMUMU CHUCTEME OMOIOTHYECKOro
00pa3oBaHMs, HATMYHUE SKOJIOTMUECKOTr0 MPaBOCO3HAHHS, CHOCOOHOCTH CTaBUThH IIEJTU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeaMeTa «bHOJIOrus» JOCTUTalOTCS B EIWHCTBE
y4eOHON M BOCIHMTATEIILHON NESTEIIBHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCHICKUMHU
COLIMOKYJbTYPHBIMU, UCTOPHUECKIMHU U JTYXOBHO-HPABCTBEHHBIMH IEHHOCTSMHU, MPUHATHIMU B
obIliecTBe IMpaBUIaMM U HOpPMaMH TOBEIEHHS U CIHOCOOCTBYIOT IpolleccaM CaMOIIO3HAHMUS,
CaMOBOCIIMTaHUSA M CaMOPA3BUTHUA, PA3BUTHS BHYTPEHHEW MO3HMIMU JIMYHOCTH, NATPUOTU3MA,
YBaXXEHUSI K 3aKOHY M MPaBOMOPAIKY, YEJOBEKY TpyJla M CTapLIEMy MOKOJIEHHUIO, B3AUMHOTO
yBaXXEHHUS, OEpPEKHOro  OTHOUIEHUS K  KYJIBTYPHOMY  HacleAHIl0 H  TPagulUsiM
MHOTOHAllMOHaJIbHOro Hapoaa Poccuiickoit denepannu, Npupoae U OKPYyKaroIIen Cpee.

JInuHOCTHBIE pe3yNnbTaThl OCBOCHHUS yueOHOro mpenameTa «buonaorusy AOMKHBI OTpaXkaTb
TOTOBHOCTh M CITOCOOHOCTh OOYYArOIIMXCS PYKOBOACTBOBATHCS COPMHUPOBAHHON BHYTpPEHHEU
MO3UMLKUENH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAIMi, TMO3UTHUBHBIX BHYTPEHHHX
yOeXIeHui, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  0OOIIecTBa,
pacUIMpeHre XKU3HEHHOIO OIbITa U OMNBITA JEATEIbHOCTH B IPOLIECCE pean3allid OCHOBHBIX
HaIlpaBJIEHUM BOCIIUTATEIbHOM JAESITENbHOCTH, B TOM UHCIIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHUA:

cOpPMUPOBAHHOCTh T'PAKIAHCKOW MO3MIMHM  OOydYaroIlerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00IIecTBa;

OCO3HAHUE CBOMX KOHCTHUTYLHMOHHBIX IIpaB U O00S3aHHOCTEH, YBa)K€HUE 3aKOHa M
IIPaBOMNOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW NEATEIbHOCTH MPU CO3TAHUU Y4E€OHBIX IIPOEKTOB,
pelIeHrH Y4eOHBIX M MTO3HABATEIBHBIX 33/1a4, BBITIOJHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSATh COOCTBEHHYIO TMO3UIIMIO IO OTHOIICHUIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE yYHUTBIBATh B  CBOUX JCHCTBUAX HEOOXOIMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOACH C pa3HbBIMU YOEXKIECHUSMU, KYJIbTYPHBIMU [IEHHOCTSAMH U COI[UATbHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IIPOIECCE COBMECTHOTO BBITIOJHEHUSI Y4EOHBIX,
M03HABATEJIbHBIX W MCCIEI0BAaTEIbCKUX 33Ja4, YBAXKUTEJIBHOI'O OTHOLIEHUS K MHEHUIO
OIMIOHEHTOB NPU 00CYK/IEHNH CIIOPHBIX BOIIPOCOB OMOIOTHUECKOT0 COJEPKaAHUS;

FOTOBHOCTh K TYMaHUTaApPHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh POCCUNCKOI TPakIaHCKOM MICH THYHOCTH, TaTPHOTHU3MA, YBAKEHUS K
CBOEMY Hapozy, 4yBCTBa OTBETCTBEHHOCTH Iepel PomauHON, ropaoctu 3a CBOW Kpail, CBOKO
Poauny, cBOM A3bIK U KyJbTYpY, IPOILIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHHUE K TPUPOHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIbI, TOCTUKEHUSIM
Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OIEHUBATH BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH,
MMOHUMaHUS 3HA4YCHHUsI OHWOJIOTMM B TO3HAHWUM 3aKOHOB TMPUPOJIBI, B JKU3HU YEIOBEKAa U
COBpEMEHHOI0 00IIECTBa;

uaeitHas yoexa€HHOCTb, TOTOBHOCTD K CIIy>KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyanoy;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HaHHE TYXOBHBIX [IEHHOCTEW POCCUICKOI0 HApOAa;

chOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBECHUS;

CIOCOOHOCTH OIEHUBATH CUTYAIMIO M TPUHUMATh OCO3HAHHBIC PEIICHUs, OPUECHTHPYSCH Ha
MOpaJIbHO-HPAaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOT0 BKJIAJ]a B MOCTPOSHHE YCTOMYHBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSTHS IEHHOCTEW CEMEHOMN )KM3HU B COOTBETCTBUM C TPAJUIIUAMHU HapoJ0B Poccuu;

4) 3cTeTHY€eCKOro BOCIIMTAHUS:

ACTETMYECKOE OTHOLIEHUE K MHpPY, BKJIIOYas SCTETHUKY ObITa, HAYYHOIO0 M TEXHUYECKOIO
TBOPUYECTBA, CIIOPTa, TPY/1a, OOMIECTBEHHBIX OTHOIIICHUIA;

MMOHMMAaHUE YMOIMOHAJILHOT' O BO3JI€HCTBUSA KUBOIM MPUPOJIBI M €€ IIEHHOCTH

TOTOBHOCTh K CAaMOBBIPAXXEHUIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJICHUE MPOSIBIATH
Ka4yecTBa TBOPUYECKOM JIMYHOCTH;

S) ¢usnuyeckoro BocnuTaHUsA, (POPMUPOBAHUA  KYJIBTYPbI 310POBbA H
IMOLMOHAJIBHOIO 0J1ATOIOJIyYHA:

MOHMMAaHUE U peau3alus 340pOBOro U 6e30macHoro oopasa KU3HU (30POBOE MUTAHUE,
COOJIIO/IeHNEe TUTMEHUYECKUX MPABUII U HOPM, COQIAHCHPOBAHHBIN PEXHUM 3aHSATUN M OTIbIXA,
peryisipuast ¢u3nUecKkas AaKTUBHOCTb), OEpPEKHOTO, OTBETCTBEHHOTO UM KOMIIETEHTHOTO
OTHOMICHHS K COOCTBEHHOMY (DU3UUECKOMY U TICUXUYECKOMY 37]0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBWJI WHAMBUAYAJbHOTO M KOJIJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYalLUSAX, YTPOKAKOIIUX 3I0POBBIO U KU3HU JIIOEH;

OCO3HAHUE TOCTEACTBUNA W HENpPUSTUS BPEAHBIX MPUBHIYEK (YHOTPEOIEHUS aIKOros,
HAapKOTUKOB, KypEHHUS);

6) Tpy10BOr0 BOCIMTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0TO0HE;

TOTOBHOCTb K aKTUBHOM J1€ATETbHOCTH TEXHOJOITHYECKOM 1 COLMaIbHON HAaIIPaBJIEHHOCTH,
CIOCOOHOCTh MHUIIUUPOBATh, INIAHUPOBATH M CAMOCTOSITEIBHO BBIIOIHATH TaKyIO ACSITEIFHOCTS;

WHTEpPEC K pa3uyHbIM cdepaM mpodhecCHOHATBHOW ACSATEIBPHOCTH, YMEHHE COBEpIIATH
OCO3HAaHHBIN BBIOOD OyMyIeH Mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;



TFOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPAa30BAHUIO HA MPOTSLKEHUU BCEH
KHU3HU;

7) 3K0JIOTMYECKOr0 BOCIIMTAHMSI:

HKOJIOTMYECKH 11e€JecO00pa3HOe OTHOLICHHUE K MPUPOJIe KaK UCTOUYHHUKY JKU3HHM Ha 3emIe,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBIIICHUE YPOBHS OSKOJIOTMYECKOH KYyJIbTYphl: NPHOOPETEHUE ONbITa IUIAHUPOBAHHUS
IIOCTYIIKOB U OLI€HKU X BO3MOXKHBIX ITOCIIEACTBUM JJIs1 OKPY’KAIOLIEH CPEenbl;

0CO3HaHUE II100aTbHOI0 XapakTepa SKOJIOrHYECKUX Mpo0JieM U MyTel UX perIeHus;

CIOCOOHOCTh HCIOJIb30BaTh MPUOOPETaeMble MPH U3y4YEeHUU OUOJIOTUU 3HAHMS U YMEHHUS
MpU pelIeHUH MpoOJieM, CBSI3aHHBIX C PAlMOHAJIBHBIM MPUPOIONOJIb30BaHUEM (COOIIOICHHE
MpaBWJI TOBEAEHUS B MPHPOJE, HANPaBICHHBIX Ha COXpaHEHHE PaBHOBECHS B JKOCHCTEMax,
OXpaHy BHUJOB, 3KOcHCcTeM, Ouochepsl);

AKTUBHOE HENPHUATHE NEUCTBUH, NMPUHOCAIIUX BpEI OKpYXKalolled NPUPOAHOH cpene,
YMEHHE MPOrHO3MPOBATh HEOJArOMPUATHBIE SKOJOIMYECKUE IMOCIEACTBUS MPEIIPUHUMAEMBIX
JEICTBUI U IPEIOTBpALIATh UX;

HaJIUYue pPa3BUTOTO 3KOJOTMYECKOI'O0 MBIIIIEHUS, HKOJIOTMYECKOM KyJIbTypbl, OIBITA
NESITEIbHOCTH  SKOJIOTMYECKONM HAIpaBJI€HHOCTH, YMEHHUS PpPYKOBOJACTBOBAaTbCS UMH B
[I03HABATEJIbHOM, KOMMYHUKAaTHBHONM W COLMAJIBbHOW NpPaKTHKE, TOTOBHOCTH K YYacTUIO B
MIPAKTUYECKOM IeATEeNbHOCTH 3KOJIOrMYE€CKON HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOILEI'O COBPEMEHHOMY YPOBHIO
pa3sBUTUA HAayKdl M OOLIECTBEHHOM IpAaKTUKH, OCHOBAHHOTO Ha JHallore KYyJbTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET'O MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUIECHCTBOBAHME SI3bIKOBOM M YUTATEJILCKON KYJIBTYPBI KaK CPEACTBA B3aUMOJAEH CTBUS
MEX]y JIIOJbMU 1 ITI03HAHUS MUDA;

MOHMMaHUEe CHenuPUKN OMOJOTMM KaK HayKH, OCO3HAaHMs €€ poilu B (POpMHUPOBAHHUU
paIMOHATBHOIO HAYYHOT'O MBIIUIEHUS, CO3JJaHIH [[EJIOCTHOTO MPEACTaBIEeHUs 00 OKpYXKalolieM
MUpEe Kak O eIWHCTBE MPHPOJbI, YeJoBeKa U o0OlecTBa, B TMO3HAHUU TMPUPOIHBIX
3aKOHOMEPHOCTEH U PEelICHUH MPOOJIEM COXpPaHEHUS TPUPOJTHOTO PABHOBECHUS;

yOSXKIEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJII COBPEMEHHOM HUBMIIM3ALUU: 00eCIeueHus
HOBOT'O YpPOBHS Pa3BUTUS MEIULUHBI, CO3/1aHUE MEPCHEKTUBHBIX OMOTEXHOJIOIHH, CIOCOOHBIX
pelaTh pecypcHble MpoOJeMbl Pa3BUTHS YEJIOBEUECTBA, TOMCKA IyTell BhIXOJA U3 INI00aJbHBIX
9KOJIOTHYECKUX Mpo0JieM U oOecliedeHusl Iepexoa K yCTOHUUBOMY Pa3BUTHUIO, PALIMOHAIEHOMY
UCIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJY4YEHUHM OMOJIOTMYECKUX 3HAHUW B LIEJAX MOBBIIMIEHUS 001Iei
KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (yHKLMOHAJIbHOMN
IPaMOTHOCTH 00yYaromuxcsi, popMUpPyeMOl IIpU U3y4eHUH OHOJIOTUY;

[IOHMMAaHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJydaeMble 3HAHMS JUIsl aHauM3a W OOBACHEHUS SIBJICHHUH
OKPYXXAIOIIero MUpPa W IMPOUCXOMSIMX B HEM M3MEHEHHH, yMeHHE JenaTh O00OCHOBaHHbIC
3aKJIIOYEHUS] HAa OCHOBE HAyYHBIX (DAaKTOB M HUMEIOIIMXCS JAaHHBIX C IEIbI0 IOJIydeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTHYECKUE 3HAHMS JUIA pelIeHHS
pobJieM B peaibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE LIEHHOCTH HAayYHOH JEeATENbHOCTH, TOTOBHOCTh OCYILECTBIATH MPOEKTHYIO U
UCCIIEZIOBATENLCKYIO 1eATeIbHOCTh HHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M caM00OOpa3oBaHUIO, K
AKTHBHOMY T[IOJIyYCHHIO HOBBIX 3HAHMU 10 OWOJIOTHM B COOTBETCTBUU C IKM3HCHHBIMU
MOTPEOHOCTSIMHU.

METAINPEJIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ylbTaThl OCBOSHHUS y4eOHOro mpeamera «bUOIOTHs BKIFOYAIOT:
3HauyuMble Ay (DOPMHUPOBAHHS MHUPOBO33PEHUS  OOYUAIOMIUXCS  MEXIAUCHUTIIINHAPHBIC
(MexXTpeIMeTHbIC) O0IICHAYYIHBIE MTOHATHS, OTPAYKAIOIINE IEIOCTHOCTh HAYYHON KapTHHBI MHpa
U crieluPHUKy METOA0B MMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, YHEPIHs,
SIBIICHHE, TIPOIECC, CHCTeMa, Hay4dHBId (DaKT, MPHUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, HCCIeNOBaHUE, HAOMIOJEHNUE, U3MEPEHUE, SKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHBIC
yueOHbIe elicTBUs (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00eCHednBalolIie
(dopmupoBanre (HyHKIMOHAJIBHOW TPAMOTHOCTH M COIHMAIBHOW KOMIETEHIIMH O00yJaroImxcs,
CIOCOOHOCTH o0 y4aromuxcs UCIIOJIB30BaTh OCBOEHHbBIE MEXIUCIUIIIIMHAPHBIE,
MHUPOBO33PEHUECKHE 3HAHUS W YyHUBEpCalbHble Yy4eOHbIE IEHCTBUS B TMO3HABATEIbHOU U
COI[MAJIbHOM MPAKTHUKE.

MerTanpenMeTHble pe3yabTaThl OCBOEHHUS IMPOTpaMMbl CpPEIHEro oO0IIero oOpa3zoBaHUs
JOJDKHBI OTPAXKATh:

OBiaieHUue YHUBEPCATBHBIMH Y4eOHbIMH MTO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a30BBI€e JOrnuecKue AeiiCTBUA:

CaMOCTOSTENIbHO (OPMYJIMPOBATh W aKTyaJIM3UpPOBATh MPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

MCIOJIb30BAaTh MPU OCBOCHHUH 3HAHWUU MPUEMBI JIOTHYECKOT0 MBIIIICHUS (aHaIM3a, CHHTE3a,
CpaBHEHUs, Kiaccu(uKaiy, OO0OOIIeHHs), PACKPbIBATh CMBICT OHONOTHYECKUX TMOHSITHN
(BBIIENSATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATh CBSI3H C IPYTUMHU MMOHATUSIMU);

ONpENeNsaTh LEeTN AeATEIbHOCTH, 3a/JaBas IMapaMeTpbl U KPUTEPHUH HUX 0 CTUKEHUS,
COOTHOCHUTBH PE3YJIbTAThI IEITEIIbHOCTH C IIOCTABJIICHHBIMU 1[EIISIMU;

UCTIONH30BaTh OMOIIOTUYECKUE TOHATUS s OOBSICHEHHsS (PAKTOB W SBIICHUH JKUBOU
MIPUPOIBL;

CTPOHTD JIOTUYECKUE PacCyK1eHUs (MHIYKTUBHBIE, 1eyKTUBHBIE, [10 aHAJIOTUH ), BBISIBIISTh
3aKOHOMEPHOCTH U MPOTUBOPEUHSI B PACCMATPUBAEMBIX SBIEHUSAX, (POPMYIHPOBATH BHIBOIBI U
3aKJIIOYEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEICTBA AJ MPECTaBJICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUI B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaxX, a TaKKe MPOTUBOPEUUH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ Y4ETOM aHaM3a UMEIOIIUXCS MaTEPHATbHBIX
1 HEMaTePHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTH, OIICHMBATH COOTBETCTBUE PE3YyJIbTATOB IIEIISIM,
OILICHUBATh PUCKH MOCIIEICTBUN AeTEIHbHOCTH;

KOOPJIMHUPOBATh W BBINOJHATh Pa0OTy B YCIOBHUSIX pEATbHOTrO, BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/ICH CTBUS;

pa3BUBATh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30BbIe HcCaea0BaTeILCKUE AeliCTBHSA:



BJIAJICTh HABBIKAMH y4eOHO-HCCIEJOBATEIbCKON M MPOEKTHON IeSTEIbHOCTH, HABBIKAMHU
paszpeiieHusi MpoojeM, CltoCOOHOCThIO U TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY MOHCKY METOJIOB
peleHus MPaKTUYeCKUX 3a/1a4, MPUMEHEHUIO Pa3InYHBIX METO/IOB IO3HAHHUS,

UCMOJb30BaTh PAa3IMYHbIE BHJBI JIEATEIBHOCTH IO TMOIXYYSHHIO HOBOT'O 3HAHHS, €ro
WHTEpIpeTaluy, NTpeoOpa3oBaHUI0 M MPUMEHEHHIO B y4EOHBIX CHUTYyalMsIX, B TOM YHUCIE HPH
CO3JIaHUU Y4EOHBIX U COIMATBHBIX POCKTOB;

(dbopMHUpOBaTh HAYYHBIH THUIT MBIIUICHUS, BIAJeTh HAYIHOH TEPMHUHOJIOTHEH, KIIFOYEBBIMU
MOHSATUSMHU U METOJAMH,

CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIC 3a/Jla4ll B 00pa30BATEIBHON IEATEIHHOCTH M
KU3HECHHBIX CHTYaI[UsIX;

BBISIBIISITh TPUYUHHO-CIICIICTBEHHBIE CBS3M W AaKTyaJM3UPOBaTh 3alady, BBIJIBHTaTh
THITOTE3y €€ pelIeH s, HAaXOUTh apryMEHTHI JIJIsl 0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a]1aBaTh
napaMeTpbl U KpUTEPUU PEILIeHUS;

aHAJM3UPOBATH ITOIYYECHHBIE B XO/€ PEIICHNS 3aa4 Pe3yJIbTaThl, KpUTHYECKU OI[CHUBAThH
UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX yCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OIICHUBATH MPHOOPETEHHBIN OIBIT;

OCYIIECTBJIATh 1I€JIEHAIIPABICHHBI MOUCK IMEpEeHoca CPEeICTB U CIIOCOOOB JEHCTBUS B
PO eCCHOHANIBHYIO CPENy;

YMETh TIEPEHOCHTh 3HaHUS B IIO3HABATENBHYID W  TPAKTHYECKYI0  OONacTH
KHU3HEICATESITHbHOCTH;

YMETh UHTErPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIIBUTAaTh HOBBIE HJIEU, NpeIjaraTh OpPUTHHAJIbHBbIC MOAXOABl U PEIICHUS, CTaBUTh
po0JIEMBI U 3a]1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) padora ¢ uHpopmanuei:

OPHEHTHPOBATHCS B PA3IMUYHBIX MCTOYHUKAX MHPOpMAUU (TEKCTe y4yeOHOro mocoows,
HAYYHO-TIONYJISIPHOW JINTEpaType, OMOJOrHUECKIX CIOBApSX M CIPABOYHHKAX, KOMIBIOTEPHBIX
0a3ax maHHBIX, B VHTepHETE), aHANM3MpPOBaTh HMH(OPMAIMIO PA3JIMYHBIX BUIOB U (GOpM
MPE/ICTABIICHHUS, KPUTHYECKHU OICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHUBOCTb;

(GopMyIMpoBaTH 3ampOCHl M MPUMEHSTHh pa3IMYHBIE METOJbI TMpPHU TOUCKE U OTOOpE
Ouonornyeckoil MHGpopMauu, He0OOXOAUMOM AJIS BHIMOJIHEHUS y4eOHbIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIb30BAHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPIIEHCTBOBATh KYJIbTYypy aKTHBHOI'O MCIIOJIb30BAHUS Pa3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHMAJbHYIO (QOpMy IpencTaBieHUs OHOJIOrHYECKOU
uHpopMmaiuu (cxemsl, rpaduku, AMarpaMMbl, TaOIULbL, PUCYHKH U APYTOE);

WCIOJIb30BaTh HAYYHBIM S3BIK B KAdyeCTBE CpEACTBA Npu paboTe ¢ OMOIOrHuuecKou
uHpOpPMaLUe: TPUMEHATh XUMUYeCcKHue, (U3NUYEeCKne W MaTeMaTHYeCKHEe 3HAKW U CHMBOJIBI,
dbopmyrel, abOpeBUATypy, HOMEHKJATYpy, HCIOJIB30BaTh H MpPeoOpa3oBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPE/ICTBA HATIISTHOCTH;

BIIQJICTh HABBIKAMH PpACHO3HABAaHUS M 3aIIUTHl WHGOpPMaNUU, HWHPOPMAIHMOHHON
0€30I1acCHOCTH JTMYHOCTH.

OsJaeHHe YHHBEPCATbHBIMH KOMMYHHKATHBHBIMH JIEHICTBUSIMH ¢

1) oOmenue:

OCYIIECTBIISATh KOMMYHUKAIIMH BO BCeX cepax KU3HU, AKTUBHO Y4acTBOBATH B JHAIIOTE
WIN JUCKYCCUH MO CYIIECTBY 0OCYyKIAaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3hIBATh
CY)XIICHHSI OTHOCHTEIIHO BBIMOJHEHUS TIpeslaraeMoi 3a/layd, Yy4YUTBIBaTh HMHTEPEChl H
COTJIACOBAaHHOCTb MO3MIIMN APYTHX YYACTHUKOB TUAJIOTA HITH JHCKYCCHH);



pacrio3HaBaTh HeBepOaJbHbIE CpEICTBA OOIIEHUS, MOHUMMATh 3HAYEHHE COLIMAJIBHBIX
3HAKOB, MPEINOCHIJIOK BOSHUKHOBEHHS KOH(MIUKTHBIX CUTYaI[il, YMETh CMSATYaTh KOH(MIUKTHI U
BECTHU N1EPErOBOPHI;

BIIQJIETh PA3NMYHBIMH CIOCOO0aMH OOIIEHHUS W B3aUMOJACWCTBHUSA, MOHUMATh HAMEPEHUS
JpYTUX JIOJIEH, MPOSBISTh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyIHpOBaTH CBOM BO3PaKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHUS C HCIOJB30BAHMEM SI3BIKOBBIX
CpENCTB.

2) coBMeCTHAasl 1eSITeJbHOCTh:

MOHUMATh U MCIOJNb30BAaTh MPEUMYIECTBA KOMAaHIHON W MHIMBUIYaJbHOW pabOThl MpHU
pelrieHuu OMoIornyeckoi nmpodiaeMbl, 00OCHOBBIBAaTh HEOOXOTUMOCTh MPUMEHEHHUS TPYMIOBbIX
(dopM B3auMoeH CTBUSI ITPU pelIeHUr yueOHOM 3a1auu;

BBIOUpATh TEMAaTUKY U METOAbl COBMECTHBIX ACHCTBUN C YYETOM OOLIMX HHTEPECOB H
BO3MOKHOCTEN KayKJ[0r0 4IeHa KOJIEKTUBA;

IPUHUMATh L€JIM COBMECTHOM J€ATEIbHOCTH, OPraHM30BbIBaTb U KOOPAMHUPOBATH
JEUCTBUSA MO €€ TOCTUKEHUIO: COCTABJIATH IJIAH IEHCTBUM, pacIpelelsaTh PO C y4ETOM MHEHHU
Y4aCTHUKOB, 00CYXKAaTh Pe3yJbTaThl COBMECTHON pabOThI;

OLIEHMBATh KAYE€CTBO CBOETO BKJIAJa U KaX/IOr0 Y4acTHHUKAa KOMaHJAbl B OOLIUIl pe3ysbTaT
10 pa3pabOTaHHbIM KPUTEPHSIM;

npeJjiaraTb HOBbIE€ NPOEKTHI, OLEHUBATH WJEU C IO3UIMH HOBU3HBI, OPUTMHAIBLHOCTH,
MPaKTAYECKON 3HAUMMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B pPa3JUYHBIX CHUTYyalHsX,
MPOSIBJIATE TBOPYECTBO M BOOOPAKEHUE, OBITh HHULIMATUBHBIM.

OsBi1aieHHe YHUBEPCATbLHBIMHU PeryJIATHBHBIMHM AeHCTBUSIMM:

1) camoopranu3zanms:

UCMOJb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBIBJICHHS MpOOJeM M MX pElIeHHUS B
KU3HEHHBIX U YUEOHBIX CUTYALHSIX;

BBIOHMpATh HA OCHOBE OMOJIOrMYECKUX 3HAHMM IIeJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSAX U MOCTYNKax MO OTHOUICHHIO K XHBOW NMPUPOAE, CBOEMY 310POBBIO U 37J0POBBIO
OKpYXaloIluX;

CaMOCTOSITENIFHO OCYUIECTBIIATH O3HABATENbHYIO JAESITENbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIE 3a/llaud B 0Opa30BaTEIbHOW JEATEIBHOCTU H
KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAaH PEUICHUs IPOOJIEMBI ¢ YIETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEHUI;

JIaBaTh OL[EHKY HOBBIM CUTYalUsM;

paciupsTh paMK{ y4eOHOr 0 IpeaMeTa Ha OCHOBE JMUHBIX IPEIIOYTEHU;

JIeNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBAThH IPHOOPETEHHBIN OIIBIT;

Croco0cTBOBaTH (POPMHUPOBAHUIO U MPOSIBIICHUIO IIUPOKON SPYAHUIIMH B Pa3HBIX 00JIaCTIX
3HaHUH, MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JAESITEIbHOCTb, OLCHUBATH
COOTBETCTBHE PE3YJIbTATOB LEJISIM;



BJIaJIETh HaBbIKAMU IIO3HABATENbHON peduIeKCUM KaK OCO3HAaHUS COBEpPLIAEMBIX JEHCTBUI
Y MBICIIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMH, UCIIOIB30BaTh MPUEMBI pediekcun
TUISL OL[EHKH CUTYalluH, BEIOOpa BEPHOTI'O PELICHUS;

YMETh OLIEHUBATh PUCKU M CBOCBPEMEHHO NPUHUMATh PEIICHUS 10 X CHIKEHUIO;

IPUHUMATh MOTHBBI M apT'yMEHTBI APYTUX IIPU aHAJINU3€ PE3YIIbTaTOB JEsATeIbHOCTH;

3) npuHsATHE ce0sl U IPyrux:

IIPUHUMATh ce0s, TOHUMAas CBOM HEJOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTUBBI M apPT'yYMEHTHI APYTUX MIPH aHATN3€ PE3YIbTATOB ACSITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPaBO JPYrUX Ha OIIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UILIUU IPYTOro YelOBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[TpenmeTHBIEe pe3yabTaThl ocBoeHHs nporpammbl COO no Guonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT cnenuduueckue s yueOHoro npenMera «buonorusy» HaydHble 3HAHHS, YMEHUS U
cmocoObl JIeWCTBUH MO OCBOCHHUIO, WHTEPIpETAllMM M MpPeoOpa3oBaHHUIO 3HAHUN, BUIBI
JEeSITENbHOCTU 1O MOJYYSHHUIO HOBOT'O 3HAHUS U MPUMEHEHHUIO 3HAHHWI B Pa3iIHYHBIX y4eOHBIX
CUTYaIUsX, a TAKXKE B peasIbHbIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ononorueil. B mporpamme
MPEeIMETHBIE PE3YJIbTATHI IPEICTABJICHBI 10 T0/IaM 00yUEHUSI.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS yueOHoro npeameta «buonorus» ¢ 10 knacce nOMKHbBI
OTpaXkaTh:

chOpPMHUPOBAHHOCTh 3HAHUN O MECT€ W POJIM OMOJIOTHU B CHCTEME HAy4YHOrO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa U
Hay4YHOT'0O MHUPOBO33PEHUS, O BKJIAJ€ POCCUICKHUX U 3apyOCKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
Oouonoruu, GyHKIIMOHAIFHONH TPAMOTHOCTH YeIOBEKa JUIsl PEIICHHUS )XKHU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJEp)KaHWE OMOIOTMYECKUX TEPMUHOB U MOHSTHIA: KU3Hb, KIIETKA,
OpraHu3M, MeTaboa13M (0OOMEH BEUIeCTB M MPEBPAIEHN e SHEPIUH ), TOMEO0CTa3 (CaMOperyJIsiius),
YpOBHEBasi ~ OpraHu3alusi  KUBBIX  CHCTEM, CaMOBOCIpOU3BeAEHHE  (pEenpoayKIus),
HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTUE;

yMEHUE H3JIarath OUOJOrMYecKhe TeopuH (KJIETOYHAas, XPOMOCOMHAs, MYTallMOHHAasi,
IEHTpaJbHAsL JIorMa MOJEKYJsIpHOH Ouosoruu), 3akonbl (I. Mennens, T. Moprana, H. .
BasuiioBa) u yueHus (0 HeHTpax MHOrooOpa3us U MPOUCXOXKIEHUS KyIbTYpHBIX pacTenuii H. U.
BasuiioBa), onpenensTh TpaHUIIbl KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOJAaMHU HAYYHOTO MO3HAHMs B OMOJOTMU: HAONIOJEHHE U OMHCAHUE
KHUBBIX CHUCTEM, TIPOIECCOB M SBIEHUI, OpraHu3alus U TMpoBeJeHHE OHOJIOTHYECKOro
SKCIIEPUMEHTA, BBIJBUKEHUE TUIOTE3bl, BBISABICHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BETMYMHAMU, OOBSCHEHHUE MOJYYEHHBIX PE3yJbTATOB, WCIOJB30BAHHBIX HAYYHBIX TOHSTHH,
TEOPUH U 3aKOHOB, YMEHHUE J1€JIaTh BHIBOAbI HA OCHOBAHUH MOJY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEISATh CyUIECTBEHHBIE MPU3HAKKM BUPYCOB, KIJIETOK MPOKAPHOT M AYKAPUOT,
OJTHOKJIETOYHBIX U MHOT'OKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOI[ECCOB: OOMEHa BEIIECTB U
MpEeBpAIllCHHUs] PHEPTUHM B KJIETKE, (OTOCHHTE3a, MJIACTHUYECKOTO W SHEPreTHUYECKOro oOMeHa,
XEMOCUHTE3a, MUTO3a, ME03a, OIJIOJOTBOPEHHUS, PA3MHOKEHUS, WHIAUBUYaIbHOIO PAa3BUTHS
opraHusma (OHTOreHe3);

YMEHHE MPUMEHSThH MOJIYIeHHBIC 3HAHUS I OOBSICHEHHSI OUMOJIOTHYECKUX TTPOIECCOB H
SIBIICHUH, JIJISI IPUHSTUS IPAKTHUECKUX PEIICHUI B ITOBCEIHEBHOMN )XH3HU C 1IeNIbI0 00eCIeUeHUS
0€30I1aCHOCTH CBOETO 3JI0POBbS M 3[0POBBS OKPYKAIOIIMX JIIOJEH, COONIOJCHUS HOPM



IPaMOTHOTO TIOBEJEHUS B OKpYXKalollledl NpUpPOJHOM cpene, MOHUMaHHE HEOOXOIUMOCTU
WCIONB30BAHUS JTOCTHIKCHUN COBPEMEHHON OMOJOrMHM M OMOTEXHOJOTHH ISl palOHAIBLHOTO
MPUPOAOIOIb30BAHUS;

YMEHUE pellaTh 3JEMEHTapHble T'€HETUYECKHME 3aJauyd Ha MOHO- M AUTHOpUAHOE
CKpEIIUBaHue, CIEINIEHHOE HACIEOBAHNE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEIINBAHUS
JUTSL TIPEJICKa3aHus HAaCJIeI0BAHMS MPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIONHATH Ja0OpaTOpHbIE W MPAKTUYECKUE PaOOTHI, COOMIONATh MpaBUia MPU
paboTe ¢ yueOHBIM U 1ab0opaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OLEHWBATh U HHTEPHPETHPOBATh WHGOpPMAINI0 OHOIOTHYECKOro
COZiepKaHUsl, BKIIOYAIONIYIO0 TICEBIOHAYYHBbIE 3HAHHA W3 PA3IUYHBIX HCTOYHUKOB (CpelncTBa
MaccoBOi MH(pOpMaIUU, HAyYHO-TIOMYJISIPHbIE MaTepuaibl), STHYECKHUE aCIIEKThl COBPEMEHHBIX
UCCJIEZIOBAHUN B OMOJIOTUHU, METUIIMHE, OMOTEXHOJIOT U H;

YMEHHE CcO3[aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE cooOleHus, 00o00mas
OMONOTHYecKyl0 HMH(OpPMAIMI0O U3 HECKOJbKMX MCTOYHHUKOB, TPAaMOTHO HCIOJIB30BAThH
MOHSTUHHBINA annapaT OMOJIOrUH.

[IpenmeTHbIe pe3ybTaThl OCBOCHHS yueOHOro mpeamerta «buonorus» ¢ 11 knacce nOMKHbBI
OTpa’kaTh:

c(OpPMUPOBAHHOCTb 3HAHMM O MECT€ M pOJIM OMOJOTMM B CHUCTEME HAyUHOrO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHUU COBPEMEHHOW E€CTECTBEHHO-HAyYHOH KapTUHBI MUpa U
HAyYHOTO MHPOBO33PEHUS, O BKIIAZE POCCUUCKUX U 3apYyOEKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Oouonoruu, GQyHKIIMOHATHLHONH IPAMOTHOCTH YE€IOBEKa JIsl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKPBIBATH COJIEpP:KaHUE OMOIOrMUYeCKUX TEPMUHOB M TIOHATUI: BU, TOMYJISIHS,
reHo(OH, DJBONIOIMUS, JBIKYIIME CHIBl ((aKTOphl) DBOIIOLUUHU, MPHCIOCOOICHHOCTD
OpPraHu3MOB, BHJA000pa3oBaHUE, OJKOJOTHMUYECKHE (PAKTOPBL, DIKOCHUCTEMA, MPOIYIEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, IEMTU MU TAHHSI, IKOJIOTHYeCcKas MupaMua, OnoreoneHo3, onocdepa;

yMEHHME u3laraTb Ouosiornyeckue Teopuu (dBomonuoHHas Teopusst Y. JlapBuHa,
CHUHTETHYECKasi TEOpPUS SBOJIIOIINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiiieBoro cxoactsa K. M.
bapa, yepenoBanus riaaBHBIX HampaBieHuil u mytelt sBomouun A. H. CeBeprioBa, yueHus o
6uocdepe B. 1. Bepnanckoro), onpeaensars IpaHUIbl UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJAaMHU HAYYHOTO MO3HAHMs B OWOJOTMU: HAONIOJEHHE U OMHMCAHUE
KUBBIX CHUCTEM, TIIPOIECCOB M SBJIEHUI, OpraHu3alus U IpoBeJeHHE OHOJIOTHYECKOro
SKCIIEPUMEHTA, BBIIBM)KCHHUE TUIIOTE3bl, BBISABJICHHE 3aBHCUMOCTH MEXAY HCCIEIyeMbIMU
BETMYMHAMU, OOBSCHEHHE TMOJYYEHHBIX PE3yJIbTaTOB, MCHOJIb30BAHHBIX HAYYHBIX MOHITHH,
TEOpHil U 3aKOHOB, YMEHUE JI€JaTh BHIBObI HA OCHOBAHMH I1OJIyY€EHHBIX PE3YJIbTATOB;

YMEHME BBLIEISATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJOTNYECKUX O0BEKTOB: BHJIOB,
MOMYJISIUUNA, TPOAYLIEHTOB, KOHCYMEHTOB, pPEIYyLICHTOB, OHOreOLEHO30B M 3KOCUCTEM,
OCOOGHHOCTH  MpOLIECCOB:  HACIEACTBEHHOM  M3MEHUMBOCTH, €CTECTBEHHOro  0TOopa,
BHJI000pa30BaHusl, MPUCIOCOOTICHHOCTH OPraHU3MOB, JCWCTBUS SKOJOTHYECKHX (DAaKTOpPOB Ha
OpPraHu3Mbl, IEPEHOCA BEUIECTB U TOTOKA SHEPTUU B IKOCUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHU B
HKOCHCTEMax CBOEW MECTHOCTH, KpPYroBOpOTa BEUIECTB M OHOTC€OXMMHYECKHUX IIMKJIOB B
ouocdepe;

YMEHHE MPUMEHSThH MOJIy9eHHBbIC 3HAHUS I OOBSICHEHHSI OMOJIOTMYECKUX MPOIECCOB H
SIBIICHUH, JIJIS1 IPUHSATUS TPAKTHUECKUX PEIICHHUI B MIOBCEIHEBHOM KHU3HU C IENBI0 00€CeYeHHUS
0€301acCHOCTH CBOETO 3/0pPOBbS U 3[I0POBbA OKPYKAIOUIUX JIHOACH, COOJIOJEHUS HOPM
IrPaMOTHOTO TIOBEJEHUS B OKpY’XKalollell NpUpPOJHOM cpene, MOHUMaHHE HEOOXOTUMOCTU



UCIOJIb30BAHUS JOCTHKCHUN COBPEMEHHOU ounomnoruu TUTST paIMOHAIEHOTO
MIPUPOJIOTIOTH30BAHHS,

YMEHHE pellaTh 3JEMEHTapHbIe OMOJOrMYecKHe 3a/ayd, COCTABIATH CXEMbl IEepPEHoca
BEILIECTB ¥ SHEPIMU B SKOCHCTEMax (1[eNy MUTaHuUs);

yYMEHHUE BBINIOJIHATH J1a0OpPaTOPHBIE M MPAKTUYECKHE PaOOThI, COOJIIOMATh IpaBUja IPH
paboTte ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIEHWBATh M HHTEPIPETUPOBATH WHGOPMAINIO OHOIOTHYECKOTO
COZICpXKaHUsl, BKIIIOYAIONIYIO IICEBIIOHAYYHBIC 3HAHWUS W3 PA3JIMIHBIX HCTOYHUKOB (CpelcTBa
MaccoBOM HWH(GOpPMAIIUU, HAYYHO-TIOMYJSIPHBIE MAaTEepPHaJbl), PacCMAaTPHBATh TJI00ATbHbIE
9KOJIOTUYECKUE TTPOOJIEMbI COBPEMEHHOCTH, (JOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBCHHYIO
MTO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE TIMCBMEHHBIE M YCTHBIE COOOIICHUs, 00001Ias
Ouonornueckyro HMHQOpPMALMI0O U3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO HCIOJIB30BATh
MOHSTUHHBINA annapaT OMOJIOrUH.



3. TEMATUYECKOE IIJTAHUPOBAHHME C YYETOM PABOYEM
IHPOT'PAMMBI BOCIIMTAHUSA

10 KJTACC
KoinuecrBo | JyieKTpOHHBIE
4acoB upposbie
Ne i/t Tema ypoka i pp
oOpa3oBare/bHbIE
Bcero
pecypcsl
bubmioreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoapl MO3HaHUS )KUBOM TPUPOJIBL.
[IpakTueckas padora Ne 1
bubmioreka [IOK
2 «HMcnosp30BaHue pa3InYHbIX METON0B 1
https://m.edso00.1u/863e6122
Y U3y4EeHUU OMOTOTUYeCKUX
00BEKTOB»
3 buonornyeckne cucTeMsl, IPOLIECCHI U | bubmotexa [IOK
HUX U3yUYEHHE https://m.edso00.1u/863e6564
4 XUMHUYCCKHUH cOCTaB KieTKu. Boma u | bubmoreka [JOK
MUHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674e
5 benku. CocTaB u cTpoeHue O6EIKoB 1 bubmorexa [TOK
https://m.edsoo.ru/863e6b72
depMeHTH — OMOTOTHYECKHE
karanu3aTopsl. JlabopaTopHas padora
6 Ne 1 «3ydyenne kaTaauTH4eCKOM 1 brbmorexa [OK
B I https://m.edso0.ru/863e6b72
aKTUBHOCTH (DEpMEHTOB (Ha mpuUMepe
aMUJIa3bl WM KaTayasbl)»
7 Vriaesoasl. JIunuael 1 bubmorexa LIOK
https://m.edso00.ru/863e6870
8 Hyxkneunoeie kucinotel. AT® 1 buomiorexa [IOK
https://m.edsoo.ru/863e6d5c
9 Hcropust 1 MeTOAbI U3y4EHUS KIIETKH. | bubmuotexa LIOK
Knerounas reopus https://m.edsoo.1u/863e6e88
10 Knerka kak nenoctHast )kMBasi CHCTEMA 1
CtpoeHue 3yKapuoTHUECKOU KIIETKHU.
JIabopaTtopHas padorta Ne 2 «M3yuenue
N bu6moreka [JOK
CTPOEHUS KJIETOK pacTeHUH,
11 1 https://m.edsoo0.ru/863e6ff0

KUBOTHBIX, TPHOOB ¥ OaKTEpHii MO/
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpoOMpenaparax 1 iX OnucaHue»

https://m.eds00.ru/863e716¢




bu6mmoreka [JOK

12 06 0
MEH BEILECTE HIIH METADOIIEM https://m.edsoo.ru/863e766¢
13 ®doTocruHTE3. XEMOCHHTE3 bubmorera [IOK
https://m.edsoo.ru/863e7¢98
14 DHepreTuyeckuii oOMeH bubmorexa [TOK
https://m.edsoo.ru/863e7aae
JKuzHeHHbBIN UK KIeTKH. [leneHne
KJIeTku. Muto3. JlabopaTopHas paboTa
15 Ne 3 «HaOmoneHue MII;TOBEII.) B KJII;TKaX bu6mmorexa TIOK
h A https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOMpenapaTax»
16 buocunTe3 Oenka. Peakmus bu6moreka [JOK
MaTpPUYHOI O CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsus — OuocuHTe3 Oenka bubmorexa HOK
https://m.edsoo0.1u/863e¢796e
13 Hexknerounsie (opMbI )KU3HH — bu6motexa [IOK
BUPYCHI https://m.edsoo.ru/863e7540
bu6moreka [JOK
19 DopMBI pa3MHOKEHHUSI OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bu6moreka [JOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MTOJOBBIX
KJ1eToK. OTI010TBOPEHHE. BuG OK
21 JlabopaTopHas pabota Ne 4 «M3yueHune nommorexa L1
https://m.edsoo.1u/863e81b6
CTPOEHUSI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTpernapaTax»
2 NunuBunyansHOE pa3BUTHE bubmioreka [IOK
OpraHu3MoB https://m.edsoo.ru/863e8436
23 I'eneTnka — HayKka o bubmuoreka [JOK
HaclIeACTBEHHOCTH U N3MEHUYHUBOCTHU https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACJIETOBAHUS
bu6moreka [JOK
24 npu3HakoB. MoHorudpuaHoe
https://m.edsoo.ru/863e8878
CKpEIINBaHUE
UTUOPUTHOE CKPEIIMBAaHKE. 3aKOH
25 fe3a3ninfaoro HapcnI: OBaHHUS bubmmorera [IOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclieI0OBaHUE MTPU3HAKOB.
26 JIabopaTtopHas padora Ne 5 «M3yuenwue bubmorexa [{OK

pe3yJIbTaTOB MOHOTHOPHIHOTO H
JUTHOPUTHOTO CKPEIIUBAHUS Y

https://m.eds00.ru/863e8c60




JpO30(HITBI HA TOTOBBIX
MHUKpOMpenapaTax»

7 I'eneruka nona. HacnenoBanue | bubmmoreka IJOK
IIPU3HAKOB, CLUEIJIEHHBIX C IOJIOM https://m.eds00.ru/863e8c60
N3menunBocTs. Henacnencrsennas
M3MEeHUYnBOCTh. JlabopaTopHas pabora
Ne 6. zyuenune Mo prKamoHHOMI bubmotexa [JOK

28 1
W3MEHYUBOCTH, [IOCTPOCHUE https://m.edsoo.ru/863e8efe
BapUALIMOHHOTO PsAJIa U BapUALIUOHHOM
KpUBOI»

HacnencreeHHast ”3MEHUUBOCTb.

29 JlabopaTopHas pabora Ne 7. « AHanm3 | bubmoreka [IOK
MyTalui y AP030(HITbI Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpernapaTax»

30 I'eneruka yenoBeka 1 brbmorexa [TOK

https://m.edsoo.ru/863e8d78
PesepBHbIii ypok. O000IICHHE 110 TEME

31 «HacneacTBeHHOCTh M UBMEHUYUBOCTD 1
OpPraHU3MOB»

32 Cenexnus Kak HayKa U MpoIecc 1 Enbmorexa HOK

https://m.edsoo.ru/863e9214

13 MeTonnl 1 TOCTUKEHHUS CEJIEKIIUNA | bu6moreka [JOK
pacTeHui U 5KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak oTpacib | bubmoreka IJOK
IIPOU3BOJICTBA https://m.edsoo.ru/863e9336
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11 KIIACC

DJIeKTPOHHbIE
KouauvecTBo unpposbie
oOpa3oBaTejibHbIE
Ne ni/mn Tema ypoka 4acoB
pecypcbl
Bcero
N bubmorexa [JOK
1 OBOJIIOLNS U METO/bI €€ N3yUEHUs 1
https://m.edsoo.ru/863ea20e
) Hcropus pa3BuTus IpencTaBiIeHU 00 | bubmotexa LIOK
ABOIIOLIUH https://m.edso0.ru/863e¢9570
3 Mukpo3Boonus 1 bubmorexa HOK
https://m.edsoo.ru/863e9cle
[Tonynsauus Kak aeMeHTapHas
€IMHMIIA BUJA U SBOJIOLUU.
5 g N bubmoreka [JOK
4 JlaGopaTopHas pabora Ne 1 1
https://m.edsoo.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(HOIIOTUYECKOMY KPUTEPHIO»
5 JBmKymme cuiibl (3JIeMEHTapHbIE | bu6moreka [JOK
(bakTOphl) IBOIOLIUU https://m.edsoo.ru/863e9da4
bu6moreka [JOK
6 E i 01O 1
CTeCTREHHBI 0T00p M ero (opM! https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNMN:
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BHUI000pa3oBanue. JlJabopaTopHas | bubmorexa [JOK
pabota Ne 2 «Omnmcanue https://m.edsoo.ru/863e9fde
MPHUCIIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCUTEIIFHOTO XapaKTepa»
bu6moreka [JOK
8 HanpaBnenus u myT Makpo3BOIIOLUN 1
https://m.edsoo.ru/863e9cle
9 HeobpatumocTs 3Bomoumn 1
10 Wcropus xu3Hu Ha 3eMiie U METOJIbl €€ 1
U3Y4YECHUS
1 I'unore3sl TPONUCXO0XKICHUS )KU3HHU HA | bu6muotexa LIOK
3emie https://m.edsoo.ru/863eaSa6
> PazBuTHe xM3HU HA 3emIIe MO 3paM U | bubmorexa [IOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOJIIOIIUU
bu6moreka [JOK
13 PaCTUTENIBHOT O U 3KMBOTHOT'O MU pA. 1

[Tpaktiueckas padora Ne 1 «M3ydenue

https://m.edso0.ru/863ea8bc




HCKOIIa€MBIX OCTaTKOB paCTCHI/Iﬁ u
JKHUBOTHBIX B KOJIJICKIIUAX)

CoBpeMeHHasi CHCTEMa OpraHNYeCcKOro

bubmmoreka IJOK

14 Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOLMA YEIOBEKa (AHTPOIOT €HE3) bu6mmorexa TIOK
https://m.edsoo.ru/863eac2c
16 JBmwxymme cuitbl (hakTophl) bu6moreka [JOK
AHTPONOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIC CTaJNU IBOJIOIMH YEIIOBEKA
13 UYenoBeueckue pachl U MPUPOAHBIE bubmorexa [JOK
aJarnTamnuy 4Y€JIoBeKa https://m.edsoo.ru/863eaea2
PesepBHbiii ypok. O6001IeHNE TTO TEME
19 «BO3HUKHOBEHME U pa3BUTHE )KU3HU Ha
3emie»
20 DKoJIOrus Kak HayKa
71 Cpenbl 00UTaHUS U SKOJIOTUYECKHIE bubmuotexa LIOK
(bakTopsI https://m.edsoo.ru/863eafec
AbGuoTtnueckue GaKkTOpPhI.
JlaGopaTopHas pabora Ne 3.
«Mopdoaoruueckue 0cCoOEHHOCTH
22 pacTeHui U3 pa3HbIX MECT OOUTaAHUSI». bubmmorexa [OK
https://m.edsoo.ru/863ebl0e
JlabopaTopHas pabora Ne 4. «Bnusiaue
CBETa HAa POCT U Pa3BUTUE YEPCHKOB
KoJieyca»
bubmioreka [IOK
23 buornteckue gaxTopet https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTHKH
4 nonyJisiuu. [1paktudeckast pabora Ne 2
«IToacy€r MIOTHOCTHU MOIMYJIAUNA
Pa3HBIX BUIOB PaCTECHUN»
25 Coo0mrecTBa OpraHu3MoB — OMOIICHO3 bubmmorera [IOK
https://m.edsoo.ru/863ebdba
26 DKOJIOTUYECKUE CUCTEMBI bubmuorexa [JOK
(KOCHCTEMBI) https://m.edsoo.ru/863ebd6a
OCHOBHBIE ITOKa3aTEIN IKOCUCTEMBI.
N bubmmoreka [JOK
27 Dxonorudyeckue nupamuipl. CBoMCTBa
https://m.edsoo.ru/863ebSfa
skocucteM. Cykieccust
28 [Ipuponnbie 3KOCUCTEMBI
29 AHTpOIIOr éHHBIE€ PKOCUCTEMBI




30 buocdepa — riobanbpHas skocucremMa | bubmuotexa LIOK
3emun https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubmorexa [IOK
ounochepor https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1

13 CocyuiecTBoBaHUE MPUPOJIBI U | bubmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIii ypok. O6001IeHE TEMBI

34 «Coo01ecTBa 1 YKOJIOTUYECKUe 1
CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34
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