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COJAEP/KAHUE OBYUYEHMUSA 10 KJIACC

Tema 1. buosorusi kak Hayka.

buonorust kak Hayka. CBA3b OMONOrMM C OOLIECTBEHHBIMH, TEXHMYECKMMHU U JPYTUMHU
€CTeCTBEHHBIMH HaykamH, Quiocodueil, STHKOH, dcTeTnkod u mpaBoMm. Pons Ouonoruu B
(hopMUpOBaHNU COBpEMEHHON Hay4yHOU KapTUHBI MUpa. CrcTeMa OMOJIOrHYeCKUX HayK.

Meronbl MO3HaHUS KUBOW MPUPOAbI (HAOMIOAEHUE, SKCHEPUMEHT, OIMUCaHUE, HU3MEpEHHE,
KiaccupuKaius, MOAEIMPOBaHNE, CTATUCTHYECKAst 00padOTKa JaHHBIX).

JdemMoHcTpanum:

IToprpersr: Y. Japsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u ®@. Kpuk.
Tabmuubl 1 cxeMbl: «MeTo bl TO3HAHUS KUBOU MPUPOBD.

JlaGopaTopHble M IpaKTHYeCKUe PadoThI:

[Ipaktnueckas pabora Ne 1. «lcnonp3oBaHue pasiIMyHBIX METOJOB IpU  HU3YyYEHUH
OMOJIOrMYECKUX 0OBEKTOBY.

Tema 2. ’)KuBble cuCTeMbI U UX OPraHU3aLus.

XKusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ononoruu. OTIMYKe KUBBIX CUCTEM OT
HEOPraHU4yeCcKO PUPO/IbI.

CpoiicTBa 6uocucTeM U UX pazHOOOpazue. YPOBHH OpraHU3alMU OMOCHUCTEM: MOJIEKYJISPHBIMH,
KJICTOYHBIH, TKaHEBBIH, OpraHu3MEHHBI, MONYJIILMOHHO -BUI0BOM, 9KOCHCTEMHBII
(OuoreorneHoTHY €CKHif), OUOCH ePHBIH.

JdemoHcTpauun:

Tabmuie! u cxembl: «OCHOBHBIE IPU3HAKH KU3HU», « Y POBHU OpraHU3aIMU )KUBOH MTPUPOIBDY.
Oo6opynoBanue: Moaenb moiekyisl JIHK.

Tema 3. XumMu4ecknii COCTaB M CTPOCHUE KJIETKH.

XVWMHUYECKAN COCTaB KJIETKU. XUMHUUYECKHAE 3JIEMEHThI: MAaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI. Boia
Y MUHEPAJIbHBIE BELIECTBA.

cI)yHKI_[I/II/I BOJbI 1 MUHECPAJIbHBIX BEIICCTB B KJICTKC. HO,Z[Z[GP)K&HI/IC OCMOTHYECKOro OajiaHca.

benku. CoctaB u crpoeHue 6enkoB. AMHUHOKHCIOTBI — MOHOMEpHI OenkoB. HesameHumble u
3aMEHUMBbIE AMHHOKHUCIOTHl. AMHHOKHCIOTHBI COCTaB. YPOBHHU CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (MepBUYHAS, BTOpPUYHAS, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa O6enkoB. buonorndeckue GyHKIIMN OCITKOB.

@®epmeHThl — Ouojoruueckue kataiuzatopbl. CrTpoeHue ¢GepMmeHTa: aKTHBHBIA LEHTD,
cyoctpatHas  crnemupuyHocth. Kodepmentsl. Butamunbl.  OTimuus  (QepMEHTOB  OT
HEOPTaHUYECKUX KaTaIr3aTOPOB.

VYrineBoasl: MoHOcaxapuasl (TJIOKO3a, pubo3a W Je30KcHupu0o03a), aucaxapuabl (caxaposa,
JAKTO3a) W ToNucaxapuabl (Kpaxmall, TJIMKOTeH, IIeJUTio03a). buonorndeckue (GyHKIHH
yTIIEBOOB.

Jlununer: Tpuriuuepunsl, Gochomunuabl, crepouabl. ['mapodunbHO-THAPOPOOHBIE CBOWCTBA.
buonornueckue ¢pynkiuu munuaos. CpaBHEHHE YTIIEBOIOB, OEIKOB U JUIHI0B KaK HICTOUHHUKOB
SHEPIHUH.



HykneunoBeie kucnotel: JIHK u PHK. Hyxkneotuasl — MOHOMEpbI HYKJIEMHOBBIX KHCIOT.
Crpoenne u pynkuuu JAHK. Crpoenne u ¢yuxuuun PHK. Buast PHK. AT®: ctpoenue u
(byHKIMH.

[uronorus — Hayka o kJjeTke. KiieTouHas Teopusi — mpuMep B3aUMOJICUCTBUS U U (aKkTOB B
HAay4YHOM NO3HaHUU. MeTOoAbl U3y4eHUS KIETKH.

Krnerka kak menoctHas skuBasi cucrema. OOmIuMe NMpPU3HAKH KIETOK: 3aMKHYTas HapyKHas
MemOpaHa, monekynsl JIHK kak reHeTHueckuii anmapar, cuicTeMa CHHTe3a Oenka.

Tunel  kimerok: sykapuoTHdeckas W npokapuoruueckas. (OcCOOEHHOCTH  CTPOEHUs
IpokapruoTudeckon kineTku. Kinerounas crenka 6akrepuil. CTpoeHHE 3yKapUOTUUECKON KIIETKH.
OCHOBHBIE OTJINYUS PACTUTEIHHOMN, )KUBOTHOW M TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAas CTEHKa, TIMKOKAIHKC, HUX (YHKIUU.
[Tnazmatnueckass memOpana, e€ cBoWcTBa W (QyHKIuU. [luTommasma wu e€ oOpraHoubl.
OnnomemOpanubie opraHon sl kiaetku: DIIC, annapar Ionbmpku, imu3ocomsl. [TonyaBToHOMHBIE
OpPraHoMJibl KJIETKM: MUTOXOHJpUH, Iactuabl. [IponcxoxaeHue MHUTOXOHIPUM U IJIACTH.
Bunel nnactun. HememOpaHHble OpraHou ibl KJIETKH: pUOOCOMBI, KIIE€TOUHBIN LIEHTP, LIEHTPUOJIH,
PECHUYKH, KT'yTUKH. OyHKIIUM OPraHOWO0B KJIETKH. BKiItoueHus.

Anpo — perynatopHblii HeHTp KieTku. CTpoeHue szpa: saepHas o000JiouKka, KapHoIja3zMma,
XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcropT BelecTB B KIIETKE.
JdemMoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lnelinen, P. Bupxos, x. Yorcon, ®@. Kpuk,
M. Vuikunc, P. ®panximn, K. M. bap.

Juarpammsl: «Pacripefenenne XMuMAYECKUX 2JIEMEHTOB B HEXXUBOM npupoue», «Pacnpenenenue
XUMUYECKUX 3JIEMEHTOB B )KMBON IPUPOIIEN.

Tabmuue! u cxemsl: «lleproguueckas TabnuIa XUMUUECKUX 3JE€MEHTOBY», « CTpOEHHE MOJIEKYIIBI
Bonbl», «buocuHTes Oenkay, «CrpoeHne Momekynsl Oenka», «CrpoeHue QepmeHTay,
«Hyxneunnossie kucnotsl. IHK», «Ctpoenue monekynsl AT®», «CTpoeHHe 3yKapuOTHYECKON
kineTkn», «CTpoeHHe >KMBOTHOM KieTkn», «CTpoeHue pacTUTENbHOW KieTkn», «CTpoeHue
IIPOKaPUOTUYECKON KIIETKN», « CTpoeHuE siipa KIETKH», « YTIIEBOABD», «JInmuabm.

OOopynoBaHue: CBETOBOW MHKPOCKOI, O00OpyJOBaHUE JJIs NPOBEICHUS HAOJIIOJIECHMH,
M3MEpEHHH, YKCIIEPHUMEHTOB, MUKPOIpENapaThl PacTHTENbHBIX, KUBOTHBIX M OaKTepHaJbHBIX
KJIETOK.

JlabGopaTopHble U MpaKTHYeCKHe PA0OTHI:

JlabopaTtopHas padota Ne 1. «/3yueHre KaTaIUTUUECKOW aKTUBHOCTH (DepMEHTOB (Ha MpUMepe
aMuUJIa3bl WK KaTajasbl)y.

JIaGopaTtopHas padota Ne 2. «M3y4ueHne cTpOeHUs KJIETOK PACTEHUH, )KUBOTHBIX U OaKTEepUi MoJ
MHUKPOCKOITOM Ha TOTOBBIX MUKPOIIpENiapaTtax U UX OMUCAHUEY.

Tema 4. ZKusHeaeATEJILHOCTH KJIETKH.

OOMeH BelIecTB, WM MeTabOoIu3M. AcCUMUIIAIUS (T11aCTUYCCKUA OOMEH) W JIMCCUMHMIISIIMS
(oHepreTuueckuii oOMeH) — JBE CTOPOHBI €IUHOro mporecca MmerabonuszMma. Poip 3akoHOB
COXpaHEHHS BEIIECTB U IHEPTUH B TIOHUMAHUH METa00IM3Ma.

Tumer oOMeHa BeecTB: aBTOTPOHBIN U rerepoTpodHbiii. Pons GpepMeHTOB B 0OMEHe BeniecTB
U TIpeBpallleHuu SHEPrUH B KIIETKE.



dotocunre3. CBeroBas u TemHOBas (a3l (orocuHTe3a. Peaknuu  poTocuHTE3A.
DddextuBHOCTH PoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A ISl )KU3HU Ha 3emiie. BousHue ycnoBuii
cpensl Ha POTOCHHTE3 M CITOCOOBI TTOBBIIICHUS €0 TPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIIe OaKTeprun. 3HaYCHHE XEMOCHHTE3a /ISl KU3HU Ha 3eMIie.

DHepreTHUeckuii 0OOMeH B KJIeTKe. PaciiernicHue BeIIecTB, BBIICICHUE M aKKyMYJIHPOBAaHHE
SHEPrUM B KJETKE. DTallbl 3HEPreTHYeckoro oobmeHa. [mkonm3. BpoxkeHwe W €ro BHIBI.
KucmopogHoe okuciaeHUE, WM KIETOYHOE JbixaHue. OxuciurenbHoe (ochopuiImpoBaHue.
D} PeKTUBHOCTD FIHEPTreTUYECKOT0 OOMEHa.

Peaxnuu matpuuHoro cuntesa. I'enetnyeckas nanpopmarus u JIHK. Peamuzanus renetnueckoi
uHpOpMauu B KiIeTKe. ['eHeTHUecKuil KOoI M ero cBoWcTBa. TpaHCKPUNIMA — MAaTPHYHBIN
cunte3 PHK. Tpaucnsuus — OwuocuHTe3 Oenka. Ortanbl  TpaHcmsiuuu. KoaupoBanue
aMUHOKHCIOT. Ponb pubocom B OnocuHTe3e Oenka.

Hexnetounsle ¢opmsl xu3Hu — Bupycel. Mcropus otkpeitus BupycoB (. . MBanoBckuit).
Oco0eHHOCTH CTPOEHHUs U >KU3HEHHOro ILMKiIa BUpYycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX U 4€JIOBEKa, BbI3bIBa€Mble BUpycaMH. Bupyc ummyHonedunura yenoseka (BUY) —
Bo3Oynutens CIIM[la. OOpaTHas TpaHCKpHUNLMsA, peBepTa3a U uHTerpasza. lIpodumaxktuxa
pacnpocTpaHeHUs: BUPYCHBIX 3a001€BaHUH.

JdeMoHcTpanuu:
[TopTtpetsi: H. K. Konbiios, JI. Y. UBanosckuii, K. A. Tumupsizes.

Tabmuupl 1 cxembl: «Tunbel nutaHus», «Meradomusm», «MHTOXOHAPHUA», «DHEPreTUICCKU
obmeny, «Xmopomnacty, «Porocunresy, «Crpoenune JTHK», «Ctpoenue u (HyHKIIOHUPOBAHHE
reHa», «Cunrez Oenka», «[eHernueckuit kom», «Bupyce», «bakrepuodarm», «CtpoeHue u
xu3HeHHbIN 1K Bupyca CIIM/la, 6akteprnodaray, «Permmkanus JJHK».

Ob6opynoBanue: moaenu-anumkanuu «Yapoenue JIHK u tpanckpumnmms», «bruocunTe3 Oenka,
«CTpoeHue KieTkn», Mmozaenb cTpykTypsl JJHK.

Tema 5. PazMHoO:KeHME U HHAUBUAYAJIBbHOC PAa3BUTUE OPraHU3MOB.

Knerounslii 1ukia, wWid KU3HEHHBIH I1UKA kiaeTkd. HWurtepdasza u  murto3. [lpoueccsl,
npoTekatonie B uHTepdasze. Permmkanus — peakuust matpuyHoro cuHtesa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HaOOp — KapuOTHUN. J{MIUTOMIHBIA M TaIuIOMJAHBIA XPOMOCOMHEBIS
Habopbl. XpomaTuabl. L{uTomornyeckiue OCHOBBI Pa3MHOKEHUS M WHAMBUAYAIbHOTO pa3BUTHUS
OpraHU3MOB.

,HCJ'ICHI/IC KJICTKH — MHMTO3. CTa,I[I/II/I MHTO34a. HpOHGCCBI, MPOUCXOAIHMEC Ha Pa3HBIX CTAAUAX
MHTO3a. bronorudyeckuii CMbICII MUTO34.

[Iporpammupyemas rubenb KJIETKH — aronTo3.

@opMbl pa3sMHOXKEHUs OPraHU3MOB: Oecrnosoe U 1ojaoBoe. Buasl Oecnosoro pa3MHOMXKEHHS:
JIeJICHNE HaJBOE, ITOYKOBAaHUE OJHO- M MHOIOKJIETOYHBIX, CIIOPOOOpa3OBaHME, BEreTaTUBHOE
pasMHOKeHue. MckyccTBEHHOE KIOHMPOBAHKUE OPraHU3MOB, €0 3HaYEHUE JJIsl CEJIEKLUU.

ITonoBoe Pa3SMHOXKCHHUE, €0 OTJIUYUA OT Gecroioro.

Meiio3. Ctagun meiiosa. [Iporeccel, npoucxoasinue Ha cragusax Merosa. [loBegenne xpomocom
B Meiio3e. KpoccnHrosep. buonornueckuii CMbICI M 3HaUEHUE MEH03a.

I'amerorene3 — mporecc 00pa3oBaHMS MOJOBBIX KIETOK Yy JXUBOTHBIX. [loOBbIE >Kene3bl:
CEMEHHUKHM M sndHUKU. OOpazoBaHHE M pa3BUTHE IOJIOBBIX KJIETOK — raMeT (CHepMaTo30U[,
AWIEKIIeTKAa) — crepMmaroreHe3 ©u oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaTto3onioB. Omiogorsopenue. [laprenorenes.



WNupuBuayansHoe pa3BUTHE (OHTOreHe3). DOMOpHOHANIbHOE pa3BUTHE (dMOpHOreHes3). DTambl
SMOPHOHAJILHOT'O Pa3BUTHS Yy MTO3BOHOYHBIX KUBOTHBIX: IPpOOJIEHUE, FaCTPYJIALUs, OPIraHOI'€HE3.
[ToctamOpuonanpHoe pa3Butue. TuUMbl MOCTAIMOPHOHAJIBHOIO PA3BUTHS: MPSIMOE, HENPsAMOe
(lmunHOYHOE). BimsiHue cpenpl Ha pa3BUTUE OPraHU3MOB, (DAKTOPbHI, CIOCOOHBIE BHI3BIBATH
BPOXKJIEHHBIE YPOJCTBA.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE CEMEHU, CTaauu
pa3BUTHSL.

JdemoHcTpanun:

Tabmunel n cxembl: «DoOpMbl pa3MHOXKEHHUS OPraHU3MOBY», «JIBOWHOE OIJIONOTBOPEHHUE Y
LBETKOBBIX PACTCHUI», «BereraTuBHOE pa3sMHOXKEHHE PpAcCTeHHI», «/leneHune KieTku
Oaxrepuit», «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBIH ITHKI»,
«Penmmukamusa JTHK», «Mutos», «Meito3y», «lIpsamoe u Henpsimoe pa3ButTue», «l'amerorenes y
MJIEKOIIUTAIOUIMX U 4elI0BeKa», «OCHOBHBIE CTaIMA OHTOI'€HE3A).

O6opynoBaHue: MHUKpPOCKOIN, MuKponpenapaTsl  «CrepMaTo30Mabl  MIIEKOMMTAOLIEr 0%,
«nnexierka Milekonuraromero», «KapuokumHe3 B KIETKax KOpeEIIKa JIyKa», MarHUTHas
Mozenb-anmaukanus «Jlenenue kinerkn», monens JJHK, monens metadasHoit XxpoMOCOMBI.

JlabopaTopHble U MpaKkTHYeCKHe PAdOThI:

JlabopatopHast padora Ne 3. «HaOmiogeHue MuTO3a B KJIETKaX KOHYMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKpOIMpenaparaxy.

JlabopatopHast pabota Ne 4. «M3yyeHue CTpOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpoMpenaparax.

Tema 6. HaciieacTBEeHHOCTH U K3BMEHYNBOCTH OPTraHU3MOB.

[Ipeamer u 3agaun renetuxu. cropus pazButus reHeTUKd. Posib UTOI0rUM U SMOPHOJIOTHN B
CTaHOBJICHMHM TEHETUKH. BKian pocCHUCKUX W 3apyOeKHBIX YYEHBIX B Pa3BUTHE TEHETHKHU.
Metonpl TeHETHKH (THOPUIOIOTHYECKHH, ITUTOTEHETUYECKUM, MOJIEKYIISIPHO-TEHETUYCCKH).
OcCHOBHbIE TEHETHMYECKUE TOHATUA. [eHeTHdeckass CHMBOJIMKA, HCIOJb3yeMas B CXeMax
CKpEILMBAHUM.

3aKOHOMEpPHOCTH HacJel0BaHMs MPU3HAKOB, ycTaHOBJIeHHbIe I'. Menaenem. MoHorubpuaHoe
CKpeluBaHue. 3aKOH eInHOo00pa3usi THOPUAOB MEpBOro mokosneHus. [IpaBuno 1oMHUHHpPOBaHUS.
3aKOH paclleluleHus npu3HakoB. [unore3a uucrorel ramer. [lomHoe wu  HenomHoe
JOMUHHUPOBAHUE.

,HI/IFI/I6pI/II[HOC CKpCIIMBAaHUC. 3akoH HC3aBHUCUMOI'O HaCJICJOBaHUA IIPHU3HAKOB.
]_II/ITOFGHGTI/I‘IGCKI/IC OCHOBbI ,Z[I/IFI/I6pI/II[HOFO CKpCHIMBAHMA. AHaJIH3pr10mee CKpCUIMBAHHC.
Hcnonp3oBanue AHATIM3UPYIOUICTO CKPCIIMBAHUA OJIA OIIPEACTICHUA T'CHOTHUIIA OC oou.

CuemieHHoOe HACJICJOBAHHUC IIPHU3HAKOB. Pa6ora T. MopraHa 10 CHCINNICHHOMY HACJICOBAHUIO
I'CHOB. HapymeHHe CHCIIJICHUS IT'CHOB B PE3YJIbTATC KPOCCUHI'OBEPA.

XpoMocoMHast TeOpUsI HACIEACTBEHHOCTH. | eHeTHYecKne KapThl.

lenernka mona. XpoMOCOMHOE OIpeAeNieHHe Moja. AYTOCOMBI MU TOJIOBBIE XPOMOCOMBI.
l'omorameTHsie W rereporaMeTHbie opraHu3Mbl. HaciemoBaHue NpPU3HAKOB, CIEMJICHHBIX C
TIOJIOM.

N3MeHUYnBOCTD. BI/II[BI U3MCHUYNBOCTHU: HCHACJICACTBCHHAA W HACJICACTBCHHA. Ponw Cpe€anl B
HeHaCHeHCTBeHHOﬁ N3MECHYHMBOCTH. XapaKTepI/ICTI/IKa MOI[I/I(i)I/IK&III/IOHHOI)i NU3MEHYUNBOCTH.
BapHaHHOHHBIfI pAa U BapuallMOHHAsA KpHuBasl. HopMa pe€aKuuu Ipru3HaKa. KonmuecTBeHHEBIE U
Ka4CCTBCHHLIC ITPHU3HAKHW U UX HOpMA PCAKI[HUU. CBolicTBa MO)II/I(bPIK&HI/IOHHOﬁ NU3MCHYHUBOCTH.



HacnencrBeHHas, WM reHOTUIIMYECKas, U3MEHYMBOCTh. KoMOMHAaTHBHAS M3MEHYMBOCTb. Meiio3
U TIO0JIOBOM Iporecc — OCHOBa KOMOMHATHUBHOW M3MEHUYMBOCTH. MyTallMOHHAs M3MEHUYUBOCTD.
Knaccudukanus MmyTanuid: reHHble, XPOMOCOMHbIE, FeHOMHBIE. YacToTa U NPUYUHBI MYyTaluil.
MyTtarenssle GpakTopbl. 3aKOH FOMOJIOTUYECKUX PsIIOB B HacjaelCcTBeHHOW m3MmeHunBocty H. U.
Basunosa.

BHesu:(epHaﬂ HacCJICACTBCHHOCTb U UBMCHYHNBOCTD.

l'enetuka 4enoBeka. Kapuorunm denoBeka. (OCHOBHBIE METOJbI TEHETUKH 4YEJIOBEKa:
TeHeaJOTMYeCKUid, ONM3HENOBBIN, UUTOreHEeTHYECKUd, OHOXUMHUYECKUH, MOJIEKYIJISIpPHO-
reHetnueckuii. COBpEeMEHHOE OMNpelesICHHe TEeHOTUIIA: TOJHOI€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIMpOBaHUE, B ToM uuciie ¢ nomomnsto [1I[P-anamu3a. HacnenctBeHHnbie 3a0oneBaHus
YelIoBeKa: TeHHble OOJIe3HW, OOJIG3HM ¢ HACJEACTBEHHOW MPEIpacoioKeHHOCTHIO,
XpoMocoMHBIE Oosie3Hn. COMAaTUYeCKUe W TeHepaTuBHbIE MyTanud. CTBOJIOBBIC KIIETKH.
[TpuHIHIIEI 370pOBOrO 00pa3a KU3HU, TUATHOCTHKH, MPOQPIIAKTHKN U JCUCHUS TCHETUYSCKUX
Oone3Heil. Menuko-reHeTHYecKkoe KOHCYJbTUPOBaHUE. 3HAUE€HUE MEIUIMHCKON TE€HETUKHU B
NPEIOTBPAIICHUH U JICICHUH TeHETHYECKUX 3a00JIEBaHHI YeIoBeKa.

JdeMoHcTpanuu:

[Moptpetsr: I'. Mennenb, T. Mopran, I'. ne ®puz, C. C. YerBepukoB, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHNE U €r0 IUTOICHETUYECKask OCHOBAY, «3aKOH
pacIeryieHus] U €ro IUTOreHEeTHYecKass OCHOBa», «3aKOH YMCTOTHI ramery, «JlurubdpumgHoe
ckpemBanue», «llutomorndyeckue OCHOBBI JUTHOPUAHOTO CKpEIMBaHUS», «Meio3y,
«B3auMopeiicTBie ajuleNbHBIX TEHOB», «l €HETHMYECKHME KapThl pACTE€HUU, KUBOTHBIX H
yenoBekay, «l'eHeTnka mosa», «3aKOHOMEPHOCTH HACJIEAOBaHMS, CLUEIUICHHOTO C IOJOMY,
«Kapuotumbl 4YenoBeka © JKHBOTHBIX», «Buael wu3MeHUnBOCTHY», «MonudukanuonHas
M3MEHYNBOCThY», «HacnenoBanue pesyc-gakropay, «'eHeTHKa rpymnm KpoBu», «MyTannoHHas
H3MEHUYHBOCTD .

OOopynoBanue:  Mofenu-anmiaukanuu — «MoHoruGpugHoe — ckpemBaHue», «HemonHoe
JOMHHHMpOBaHue», «JlurnbpuaHoe ckpemuBanuey, «llepekpécT XpoMocom», MHUKPOCKON U
MuKpornpenapat «Jpo3oduna» (Hopma, Mmytanuu (HOpMBI KPBUIBEB U OKPACKH Tea), repoapuit
«I"0pox MOCEBHON».

JlaGopaTopHble M IpakTH4YeCKUe PadoThI:

JlaGopaTopHast pabota Ne 5. «l3ydyeHue pe3ysibTaTOB MOHOTMOPHIHOTO M JUTMOPHUIIHOTO
CKpPELIMBaHUsA Y Ap030(UIIbl Ha TOTOBBIX MUKPOIIpEnapaTax».

JlabopatopHast pabora Ne 6. «M3yduenne MoAM(PUKAIMOHHOW HW3MEHYMBOCTH, IMOCTPOCHHE
BAPUALIMOHHOIO PsAJla U BApUALIMOHHOW KPUBOWY.

JIabopaTtopHas padota Ne 7. « AHanu3 MyTauuid y Apo30¢HiIbl Ha TOTOBBIX MUKpOIIpernapaTaxy.
[Ipaktuueckas padota Ne 2. «CocraBiieHHE U aHAIU3 POJOCIOBHBIX YEJIOBEKAY.
Tema 7. Cenekuusi oprann3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexiusi Kak HayKa M TIpoIecC. 3apOoKICHHE CEJIeKIUM U JoMecThkaiusa. Yuenue H. U.
BaBmioBa 0 MEHTpax NPOHUCXOXKICHHUS W MHOrooOpasus KyIbTypHBIX pacTeHuid. L{eHTps
MPOUCXOKICHHS TOMAIIHUX )KUBOTHBIX. COPT, Mopoja, IMTaMM.

CoBpeMeHHbIE METOIbl CEJEKIMH. MaccoBbli M HWHAMBUAYAIbHBI OTOOpHI B CEJIEKLIMH
pacTeHui U KUBOTHBIX. OIleHKa SKcTepbepa. bian3kopoacTBeHHOE CKpeIMBaHUe — HHOPUIHHT.
Uucras suHusa. CkpemuyBaHue 4YUCTbIX JuHME. [ereposuc, wuiam rubpugHas cuia.
HeponctBennoe ckpemmuBanue — aytOpuauur. OtTnanéHHas rulOpuanzanuss u e€ ycCrexw.



HCKYCCTBGHHBIﬁ MYTAarcHes U II0JIYUYCHHUC ITOJIMIIJIONAOB. HOCTI/I)KCHI/IH CCICKI MU paCTeHI/Iﬁ,
JKUBOTHBIX 1 MUKPOOPraHU3MOB.

buorexHosoruss Kak OTpacib IPOU3BOACTBA. ['€HHas MH)KEHepus. OTallbl CO3JaHUS
pexomOuHanTHOM JIHK m TpaHcreHHbIX opraHu3moB. KiieTtouHas wHkeHepus. Kietounbie
KyJbTypbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHuil. KioHMpoBaHKHE BBICOKONPOAYKTHUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OpraHU3MOB. OKOJOTMYEeCKHe U JTHYeckue mnpoodnembl. MO —
TeHETUYECKH MOAU(PHUIIPOBAHHBIE OPraHU3MBI.

JeMoHcTpanuu:
IToptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. /I. Kapneuenko, M. ®@. liBaHoB.

Tabmuipl u cxembl: kapTa «LIeHTPBI MPOUCXOXKACHHUS U MHOTO0Opa3us KyJIbTYPHBIX PACTCHHID,
«Ilopoapl  noMamHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OtnanéHHas
rubpuauzamnusy, «Paborer akagmemuka M. @. HWBanoBay, «llomuminonnus», «OOBEKTHI
ouorexnosiorun», «Kiierounsle KyJnbTypsl U KJIOHHUpOBaHHE», «KOHCTpyHpoBaHUE M TEPEHOC
TE€HOB, XPOMOCOM.

ObopynoBaHue: MYJISDKU TUIOZ0B U KOPHEIJIOAOB TUKUX ()OPM U KYJIBTYPHBIX COPTOB PaCTEHUH,
repbapuit «CenbCKOX035IICTBEHHBIE PACTEHUS.

JIabopaTropHble H NpaKTHYECKHE PA0OThI:

Okckypeust «OCHOBHBIE METOJbI M JIOCTHDKEHHS CEJNeKIUU pPACTEHUH M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (pepMy, COPTOMCHBITATEIbHBIN Yy4acTOK, B TEIUIMYHOE
XO03sICTBO, JIAOOPATOPUIO arPOYHUBEPCUTETA MM HAYIHOTO IISHTPA).

11 KJIACC

Tema 1. DBoJIIOLMOHHAA OMOJIOTHA.

[IpeanockIkn BO3HUKHOBEHHUS SBOJIOLUOHHON TEOPUH. DBOIIOLMOHHAS TEOpUsS M €€ MECTO B
Ouonoruu. BrusiHre 3BOTIONMOHHON TEOPHH Ha pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CeugerenbcrBa sBosonuu. IlaneoHTosnornueckue: MocienoBaTeNbHOCTh MOSBJIEHUS BUJOB B
[aJICOHTOJIOIMYECKON JIETONUCH, TepexoaHble (opMbl. buoreorpaguueckue: CXOACTBO H
paznuuue GayH u Gop MaTEPUKOB U OCTPOBOB.

DOMOpHONIOrHYecKre: CXOACTBA M pPa3iuyusi AMOPHOHOB pa3HBIX BHUJIOB IO3BOHOYHBIX.
CpaBHUTENBPHO-aHATOMMYECKHE: TOMOJIOTUYHbIC, AHAJIOTMYHbIC, pPYIUMEHTApPHBIE OpraHbI,
aTaBU3Mbl. MONEKYIIpHO-OMOXUMUYECKHE: CXOJCTBO MEXaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MYTEH Y BCEX OPraHU3MOB.

OpomounonHas Teopus Y. JlapBuna. Ilpennochuiku BO3HUKHOBEHHUs JapBUHM3MA. [[Brokymiue
CHJIbl 3BOJIIOLMM BUJOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHUE IPU OrPAHUYEHHOCTU
pecypcoB, HeolpeienEHHast U3MEHUNBOCTh, 00pb0a 3a CyIeCTBOBAaHUE, €CTECTBEHHBINH 0TOOD).

Cunretnueckas Teopus 3Bomonuu (CTD) u e€ 0OCHOBHbBIE ITOJIOKEHUSI.
MuxkpoosBomonus. [Tomymsiius kak equHUIA BUIA U DBOJIOIIHUH.

JBuxyime cuibl ((akToOphl) SBOJIONUU BHIOB B Tpupone. MyTallMOHHBIA Mpolecc u
KOMOMHATHBHAsE W3MEHYHMBOCTh. [lOMyNAlMOHHBIE BONHBI W Jpeiid reHoB. M3zomauus u
MHTpALIHSL.

EctecTBeHHBIN 0TOOP — HanpaBIstONHiA (hakTop 3BoMonnU. POpPMBI €CTECTBEHHOTO 0TOOpA.



[Ipucrnoco0IeHHOCTh OPraHU3MOB KakK pe3yjbTaT 3BOJIONUH. [IpuMepsl mpucmocoOaeHuit y
Opranu3MoB. ApoMop(hO3bI U HANO0ATANITALIAHN.

Bun wu BupooOpaszoBanue. Kpurepum Buga. OcHOBHble (OpPMBI  BHUA000pa30BaHMS:
reorpaudeckoe, IKOIOTUYECKOe.

MakposBomouus. @Dopmbl  sBomONMM:  (UIETHYECKAas, JUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. Heo6paTHMOCTh 9BOTIOLIUH.

[IpoucxoxaeHne OT Hecnenualu3upOBaHHBIX MpenkoB. [Iporpeccupyromas crenuain3ams.
AnanTuBHas paaudaus.

JdeMoncTpanuu:

[optpetsi: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkensp,
®. Mromnep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BuTHE OpPraHMYECKOro MUpa Ha 3emiie», «3apOoJbIlIM M103BOHOYHBIX
KHUBOTHBIX», «ApXeonTepukcy, «DopMbl 60pbOEI 3a CyliecTBOBaHHE», « EcTecTBEeHHBINH 0TOODY,
«MHoroobpasue copToB pacteHuil», «MnHoroobpazue mnopox >KUBOTHBIX», «llomynsanumny,
«MyTanuoHHasi U3MEHYUBOCTBY, «Apomopdo3s», «Mnuoagantamumy, «O0mas aereHepanus,
«IBrmxymue cuibl sBosmonnny, «Kapra-cxema mapupyra nyremectsus Y. lapunay», «bopb0a
3a CYLECTBOBAHUEY, «ITpucnocobaeHHOCT OpPraHU3MOB, «I"eorpaduueckoe
BU000pa3oBaHuE», «IKOJIOIrMUECKOE BUA000PA30BAHHUEN.

OO6opynoBanue: KOJUICKIIMS HACEKOMBIX C Pa3MYHBIMU THIAMU OKpPACKH, HAOOp IUJIOMOB U
ceMsiH, KosueKus «[Iprumepsl 3alUTHBIX MPUCIOCOOJIEHUN Y KUBOTHBIX», MOJieNb «OCHOBHbBIE
HaIpaBJICHUS HBOIOLUNY, 00bEMHAS Mo el «CTPOEHHUE FOJIOBHOTO MO3Ta O3BOHOUHBIX).

buoreorpaduueckas kapra mupa, KoJekuus «DopMbl COXpaHHOCTH MCKOIMAEMbIX )KHBOTHBIX U
pacteHui», monens ammaukarus «llepexkpéct xpoMmocomy», BiaxkHble Tpenapatsl «PazButue
HacekoMoroy, «Pa3BuThe narymkun», MUKporpenapar «/{poszoduna» (Hopma, MyTaruu GOpMBI
KpBUIbEB M OKPACKH TEJA).

JlaGopaTopHble M NpakTHYeCKHe PadoThI:
JIabopartopnast pabota Ne 1. «CpaBHeHHE BUAOB IO MOP(HOIOTUIECKOMY KPUTEPUIO».

JIaGopartopHast pabora Ne 2. «Onucanue NpuCcIoCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOT O
XapakTepay.

Tema 2. Bo3HUKHOBEeHUE U Pa3BUTHE KU3HHU Ha 3eMule.

JloHay4dHbIE€ IPEACTAaBIEHUS O 3aPOKICHUM KU3HU. HayuHble rUNOTEe3bl BOSHUKHOBEHUS KU3HU
Ha 3emsie: abuoreHe3 W mMaHCHepMmHs. XHUMHYECKas OBOJIONUS. AOWOTEHHBIM CHHTE3
OpPraHUYECKUX BEIIECTB M3  HEOPraHUYECKUX. OKCIEPUMEHTAJIbHOE  IOJTBEPKICHUE
XUMHUYECKOHN 3BosrONMU. HadaneHble 3Tanbl Ononornueckor s3posonuu. ['unoresa PHK -mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYP M BOZHMKHOBEHUE MPOTOKJIETKHU. [lepBble KIeTKH U ux
3BOMIOLMS. POPMUPOBAHUE OCHOBHBIX I'PYII KMUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emiie o 3pam u nepuogam. Karapxeil. Apxelickas U npoTepo30iicKast 3psbl.
[Taneo3oiickas spa u €€ MEPUOABI: KEMOPHUMCKUN, OPJOBUKCKUHN, CHIYPUKUCKHMA, JTEBOHCKHM,
KaMEHHOYT OJIbHBIN, IEPMCKHIl.

Me3so301ickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3zolickas spa u €€ nepruopl: majeor eHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.



XapakTepucTHUKa KiIMMaTa M TEO0JOrMYecKHX mpoueccoB. OCHOBHbBIE 3Tallbl  JBOJIOLUU
pPacTUTEIBHOI'O U JKUBOTHOIO MHpa. ApoMopdo3bl y pacTeHUHl M XKUBOTHbIX. [losiBieHue,
pacuBeT U BBIMUPAHKE TPYIII )KUBBIX OPIraHU3MOB.

Cucrema OpraHMYecKOro MHpa Kak OTpakeHHe HBOMOLMH. OCHOBHBIE CHUCTEMATHUYECKHE
IPYIIIBl OPraHU3MOB.

DBomIoLHUs YyenoBeKka. AHTPONOJIOTHs Kak Hayka. Pa3Butue mpeacraBieHUN O MPOUCXOXKIEHUU
yesnoBeka. Metoapl u3ydeHust anTponoreHe3a. CXoJcTBa W pa3jiMyusl YeJIOBEKa M >KUBOTHBIX.
CucremaTtuueckoe MoJIOKEHNE YelTOBEKa.

JiBmxynme cuiisl ((pakTopsl) aHTpororeHe3a. HaciencTBenHas H3MEHYHBOCTDh M €CTECTBEHHBIN
otoop. OOIecTBEHHBIN 00pa3 )KU3HU, U3TOTOBIICHUE OPYAHA TPYa, MBIIIJICHHE, PEUb.

OCHOBHBIE€ CTaJIMU ¥ BETBU HBOJIIOIIMHU YEJIOBEKA: aBCTpajIonmuTekH, YemoBek ymenslid, YenoBek
npamoxonasmuii, YemoBek HeaHAepTadbCkui, YenoBek pa3zyMHbI. Haxogku wuckomaembIx
OCTaTKOB, BpEMsl CyILIECTBOBaHMs, 00J1acTh pacIpOCTpaHEHUs!, 00bEM TOJIOBHOrO MO3ra, 00pas
KU3HU, OPYAUS.

UYenoBeueckue pacbl. OcHOBHBbIE OOJbIIME pachkl: eBporeougHas (eBpas3uiickas), Herpo-
aBcTpasiongHas  (dKBaTopwajibHasi), MOHTOJIOMJHAs  (a3MaTCKOo-aMepuKaHcKas).  YUepTsl
MIPUCIIOCOOJIEHHOCTH IPEACTaBUTENEH UENOBEUECKUX pac K YCIOBUSM CYIECTBOBAHHS.
EnunctBo uenoBeueckux pac. Kputuka pacusma.

JdemoHcTpauun:
[Hoptpetsi: @. Penu, JI. [lacrep, A. . Onapun, C. Munep, I'. FOpu, Y. lapBuH.

Tabmuupe! u cxemsl: «Bo3HukHoBeHne CoHEUHON cucTeMbl», «Pa3BUTHE OPraHMYECKOr0 MUpa,
«PacturtenbHas knetkay, «KuBoTHas knetka», «IIpokapumoTnueckast kierka», «CoBpeMeHHas
CUCTEMa OpPraHH4eckoro Mupa», «CpaBHEHHUE aHATOMHYECKHX YEpPT CTPOCHHUSI 4YeJIOBEKa M
4eNoBeKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTONIOTMYECKUX HAXOJOK IPEIKOB
COBPEMEHHOI0 4enoBeKka», «/IpeBHeiimme moan», «/peBHue moam», «Ilepbrie coBpemMeHHbIE
moan», «HemoBeueckue pach».

ObopynoBanue:  Mymspku — «[Ipoucxoxaenne  uyenoBeka»  (OIOCTBI  aBCTpaJIONUTEKa,
MUTEKaHTpONa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKH WM M300paKeHUs KaMEHHBIX OpyIui
NEpBOOBITHOIO YeJIOBEKa (KaMHU-4OIIepbl, pyOuia, ckpedia), T€OXpoHOJorndeckas tadbiuua,
KoJuteKLus «POpMBbI COXPAHHOCTH UCKOIIAEMBIX KUBOTHBIX U PACTCHUI.

JlabopaTopHble 1 MpakTHYeCKHe PaAd0ThI:

HpaKTI/ILICCKaH pa60Ta Ne 1. ((I/IS}"ICHI/IG HCKOIIa€MBIX OCTAaTKOB paCTeHI/Iﬁ 1 KHUBOTHBIX B
KOJIJICKIIUAX)).

DKCKypcust «DBONIOIUSA OPTaHUYECKOro MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WITH
KpaceBeIYeCKU My3ei).

Tema 3. Opranu3Msbl U OKpYKawIIAs cpeaa.

DKOJIOTUS KaK Hayka. 3ajJjauyd U pa3liesibl dKOJOTMUu. MEeTObl dKOJOTUUECKUX HCCIEIOBAHMM.
DKOJIOTUYECKOE MHUPOBO33PEHHE COBPEMEHHOT'0 YEJIOBEKA.

Cpenbl oOuTaHUs OPraHu3MOB: BOJIHAsI, Ha3€MHO-BO3yLIHAas, IMOYBEHHAaA,
BHYTPUOpPraHU3MEHHAs.

Oxonornueckue ¢akrtopel. Kmaccudukamuss skonormdeckux  (GakToOpoB: aOMOTUYECKHE,
OMOTHUYECKME U aHTpoIOreHHbIe. [leficTBHE AKOIOrn4ecKuX (PaKTOPOB Ha OPTaHU3MBI.



Abuortnueckue (akTOpbl: CBET, TeMIIepaTypa, BiIakHOCTh. DotonepuoausM. [Ipucnocobienus
OpPraHu3MOB K J€HCTBUIO0 aOMOTHYECKUX (aKTOpoB. brosornueckre puTMBsl.

buortnyeckue dakTopel. Buibl OMOTHYECKUX B3aMMOJACHCTBUN: KOHKYPEHIIMS, XUIIHUYECTBO,
cumMOuo03 ¥ ero hopmel. [lapazutusm, Koonepanus, MyTyaJii3M, KOMMEHCaIU3M (KBapTHUPaHCTBO,
HaxJICOHUYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HaueHHE OMOTUYECKMX B3aUMOICHCTBUN MJIs
CYIIIECTBOBAHUS OPTraHU3MOB B IPUPOTHBIX COOOIIECTBAX.

OKOJNOTMYECKNE  XapaKTEepUCTUKH  monynauud. OCHOBHBIE — IIOKA3aTeNU  MOMYJISALUU:
YUCJIIEHHOCTb, IUIOTHOCTb, POKJIA€MOCTb, CMEPTHOCTb, MPUPOCT, Murpanus. JluHammuka
YUCJIIEHHOCTHU NOMYJISLHAN U €€ PETyIIsIIUs.

JdemoncTpanuu:
[Toptpetsi: A. I'ym6ombaT, K. @. Pynbe, O. ['ekkensb.

Tabmunper um cxembl: kapta «IIpupoansle 30HBI 3eMin», «Cpeabl OOMTaHHUS OPraHU3MOBY,
«Doronepuoansm», «llomymsanum», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH IOMYJISALUU
UHY30puH-Ty penbkn», «[InmeBbie nenm».

JlabopaTopHble 1 MpakTHYeCKHe PadOThI:

JlabopatopHast pabora Ne 3. «Mopdosoruueckue OCOOCHHOCTH PACTCHH M3 Pa3sHBIX MECT
oOUTaAHU.

JIaGopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.
[Tpaktuueckas padota Ne 2. «I[Togcuét miIOTHOCTH MOMYJISALNANA Pa3HBIX BUIOB PACTEHU.
Tema 4. Coo01miecTBa M IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUIIOBas, MPOCTPAHCTBEHHAS,
Tpodudeckas (muieBas). Bunpi-nomuaantel. CBsi3u B OHOIIEHO3E.

Dkonoruueckue cucreMbl (9Kocuctembl). [lonstue 00 »skocuctemMe H  OHOreoleHO3€.
qDYHKIII/IOHaJ'II)HI)IC KOMIIOHEHTbI 3KOCHCTCMBI: NpoaAyHCHTbI, KOHCYMCHTBI, PCAYLCHTEI.
KpyroBopot BemiecTB M MOTOK 3HEPruu B 3Kocucreme. Tpoduueckue (MHILEBBIE) YpOBHU
OKOCHUCTEMBI. HI/IH_IQBBIG oM #u  CCTH. OCHOBHBIE TIOKa3aTENH 3KOCHCTEMBI: 6I/IOMaCC21,
MPOAYKIHS. DKOJOTMYECKHE MNUPAaMUJIbl: MPOAYKIUH, YUCIEHHOCTH, Ouomacchl. CBolicTBa
9KOCHCTEM: YCTOMUHUBOCTh, CAMOpEryJIsius, pa3BuTue. CyKieccus.

[IpuponHeie 3KOCHCTEMBI. OKOCUCTEMBI O03€p M peK. OKOCHCTEMa XBOMHOro WU
LIMPOKOJIMCTBEHHOI' O JIeca.

AHTpOHOFCHHBIe OKOCHCTCMBI. AFpOSKOCI/ICTeMBI. YP603KOCI/ICTGMBI. buonoruueckoe wu
XO3SHCTBEHHOE 3HAUYCHHU € ArpO2KOCUCTEM U yp603KOCI/ICTeM.

buopaznooOpasue kak ¢dakTop ycroluuBocTH dKocucTeM. CoxpaHeHHe OHOJIOTHYECKOTo
pa3HooOpa3us Ha 3emMie.

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panunpl, cocraB u ctpykrypa 6uocdepst. JKusoe
BemiectBO M ero ¢yHkuuu. OcoOeHHocTH Ouochepsl Kak TIJI00aJbHOM 3KOCHCTEMBI.
JluHaMHUecKOoe paBHOBECHE M 0OpaTHas CBsA3b B Onocdepe.

KpyroBopotsl Bemects © OHOreOXMMHYECKHE IMKJIBI JJEeMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBO B Onocdepe 3emnu. AHTpomoreHHble W3MeHeHHs B Ouocdepe. ['modanbHbIe
9KOJIOTUYECKUE MTPOOITIEMBI.



CocymecTBoBanue npupoasl U yenopeuectBa. CoxpaHeHue OMOpa3HOOOpa3us Kak OCHOBa
ycroruuBocTu Onocgepsl. OCHOBA palliOHAIBHOTO YIPABJIEHUS IPUPOJHBIMU PECYPCAMH U UX
ucrnojb3oBaHue. JlocTuxkeHus: OMOJIOrUU U OXpaHa IPUPOJIbI.

JdemoHcTpanum:
IToptpetsr: A. [Ix. Tencim, B. H. Cykaués, B. 1. BepHanckuii.

Tabmunper u cxemsl: «llumeBbie nenu», «buoreHos3: cocraB u cTpykTypa», «lIpupoansie
cooOmiectBay, «llenm mnuTaHus», «Okoyormueckas mnupamuaa», «buochepa u yenoBex»,
«9KocucTeMa IIMPOKOJIMCTBEHHOIO Jecay, «JKOCHCTeMa XBOMHOro Jeca», «buoneHos
Botoéma», «ArpoueHo3», «lIpuMepHble aHTPONOIEHHBIE BO3IEUCTBUS Ha IMPUPOLYY,
«BaxHelMe MCTOYHUKM 3arpsi3HEHUs BO3J1yXa M TPYHTOBBIX Boa», «llouBa — BakHehmas
cocTaBistonias 6nochepsn», «PakTOphl Aerpananun mouBy, «IlapHukoBbIil 3¢ dexT», «DakTops!
pPaaroaKTHBHOTO 3arpsi3HeHHs Ormocdepb», «O0mmas cTpykTypa 6uocdepsi», «PacimpocTpaneHue
XU3HH B Omochepe», «O30HOBBIA 3KpaH Ouocheps», «KpyroBopor yriepoma B Omochepe»,
«KpyroBopoT a30oTa B Ipupoze».

ObopynoBanue: Mopenb-anmuMKanus «Tunuunble OuoLEHO3b», repdapuil «PacTuTenbHbIE
coobuiecTBay, Koiekuuu «buoneHos», «Bpenurenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYp», I'epOapuu W KOJUJIEKLUM PACTEeHHH M IKUBOTHBIX, IPUHAAJIEKAIIME K Pa3HbIM
HKOJIOTMYECKUM Tpymnam ogHoro suja, Kpacnas kuura Poccuiickoit @enepaunu, n300pakeHus
OXpPaHsEMbIX BUJIOB PACTEHUN U )KUBOTHBIX.

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUSA ITPOI'PAMMBI 110 BUOJIOI' M HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Cormacao @®I'OC COO, ycraHaBIMBarOTCS TpeOOBaHUA K pe3yjbTaTaM OCBOCHUS
00y4aroUIMMHKCS TIPOTPAMM CPEIHEro o0IIero o0pa3oBaHUs: TMYHOCTHBIM, METAIPEIMETHBIM 1
MPeIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKType JIMYHOCTHBIX pe3yanaTOB OCBOCHUA Hpex[MeTa ((BHOJIOFH?I)) BBIACJICHBI
CIIEAYIOIME  COCTaBJAIOLIME: OCO3HAHHME OOYYAIOUIMMMCS  POCCHUMCKOW  I'pa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH WU CaMOOMPENEIICHUIO,
HaJMYMEe MOTHBAIMM K OOYYEHHUIO OWOJIOTHH, I€JICHANIPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUH JIMYHOCTH HAa OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPHYECKUX TPATUIIMKA Pa3BUTHUS
6I/IOJ'IOFI/I‘-IGCKOFO 3HaHHUA, TOTOBHOCTh H CHOCO6HOCTB O6yanOH_II/IXC$I pYKOBOI[CTBOBaTBCﬂ B
CBOGfI ACATCIIBHOCTHU OCHHOCTHO-CMBICJIOBBIMH yCTaHOBKaMI/I, HpI/ICYH_[I/IMI/I CUCTEMC
OMOJIOTUYECKOr0 O0pa30BaHMs, HAJIMYHUE HSKOJOTHYECKOTO IMPaBOCO3HAHMS, CIIOCOOHOCTU
CTaBUTDb LCJIM U CTPOUTD ) KU3HCHHBIC IIJIAHLI.

JIM4HOCTHBIE PE3yJIbTAThl OCBOCHHMS ITpeaMeTa «bHOIorus» TOCTUTAIOTCS B €IMHCTBE yUeOHOU U
BOCIIUTATEIBHON  JEATEJIBHOCTH B  COOTBETCTBUU C  TPAAUUUOHHBIMU  POCCUUCKUMHU
COLIMOKYJIbTYPHBIMHU, UCTOPUUYECKUMHU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B
o0IIecTBe MpaBUIaMH M HOPMaMH TIOBEICHHS U CIOCOOCTBYIOT MpoOIleccaM CaMOIO3HAHMS,
CaMOBOCIIUTaHUS M CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEW MO3MIMHU JIMYHOCTH, MATPUOTU3MA,
YBOKEHHS K 3aKOHY M IPABOIOPSJKY, YEJIOBEKY TpyJda M CTapuIeMy IOKOJEHHIO, B3aUMHOIO
yBaXXEHHUS, OEpPEKHOr0  OTHONIEHUS K  KYJAbTYpHOMY  HAClIEAWI0 H  TPaTUIUsiIM
MHOTOHAIMOHANBHOTO Hapoaa Poccuiickoit dengepannu, Npupojie U OKPYKAIOIIEH Cpeae.



JINYHOCTHBIE pe3ysibTaThl OCBOECHUS YydeOHoro mpeamera «buosorus» MOIKHBI OTpaXxkaTh
TOTOBHOCTh U CHOCOOHOCTh OOYYaroIIMXCsi PYKOBOACTBOBATHCA C(OPMHUPOBAHHON BHYTpPEHHEN
MO3UIMEH JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHEHTALMH, TO3UTUBHBIX BHYTPEHHHX
yOeXJeHui, COOTBETCTBYIOIIMX TPAaJULMOHHBIM IIEHHOCTSIM POCCHUIHCKOro 0O0IIecTBa,
paciIMpeHre )KU3HEHHOI'O OIBbITa U OIbITa NEATENbHOCTH B IPOLECCE peau3allii OCHOBHBIX
HaIpaBJICHUI BOCIUTATEIbHOM JEATENbHOCTH, B TOM YU CIIE B 4YaCTHU:

1) rpaIaHCKOro BOCHUTAHUS :

cOPMUPOBAHHOCTh TPAKIAHCKON MO3UIUU 00YUYaIOMIErocs Kak aKTUBHOTO M OTBETCTBEHH OTO
YJleHa POCCUICKOro 00IecTBa;

OCO3HaHUE CBOUX KOHCTUTYLIMOHHBIX ITPaB U 0053aHHOCTEN, YBaKEHUE 3aKOHA U ITPABOIIOPAIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOI\/’I ACATCIIbHOCTU IIpU CO3JJaHUHU yLIe6HI)IX IIPOCKTOB,
PCIICHUN yLIe6HI)IX W ITO3HABAaTCJIBbHBIX 3a1a4, BbIIIOJIHCHUN OHMOJIOTMYE CKUX OKCIICPUMCHTOB,

CIIOCOOHOCTh OIPEALNATh COOCTBEHHYIO IMO3UIMIO MO OTHOIICHHWIO K SIBJICHHUSIM COBPEMEHHOMN
JKM3HHU U O0OBICHITE €€;

YMCHHUE YUYUTHIBATH B CBOUX I[CﬁCTBHHX HCO6XOI[I/IMOCTB KOHCTPYKTUBHOI'O B3aI/IMOIICI\/’ICTBI/I$[
J'IIOI[Cﬁ C pa3sHbIMHA Y6€)KZ[€HI/I$IMI/I, KYJbTYPHBIMH HCHHOCTAMHA U COLMUAJIbHBIM ITOJIOKCHUECM

FOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOTO  BBIIOJHEHHUS  y4eOHBIX,
IIO3HABATEJIBHBIX W MCCIENOBAaTEIbCKUX 3aJad, YBAXXUTEIBHOIO OTHOLIEHUS K MHEHHIO
OIIIOHEHTOB IpU 00CYXKIEHUH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOT0 COIEpIKAHMS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM J1€SITETbHOCTH;
2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

chOPMHPOBAHHOCTh POCCUUCKOW TPAXKIAHCKOW HIACHTHYHOCTH, MATPUOTHU3MA, YBAXKEHUSI K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTM niepen PoauHON, ropaoctu 3a CBOW Kpai, CBOKO
Ponuny, cBOMl SI3bIK M KYJIBTYpY, IPOLIUIOE U HACTOSIIIEe MHOTOHAIMOHAILHOr0 Hapoaa Poccuu;

LICHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIECIUIO U INAaMATHUKAM IPUPOIBI, JOCTHKEHUIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHMBAaTh BKJIAJ POCCUMCKHUX YYEHBIX B CTAHOBJIEHME M pa3BUTHE OUOJIOTHH,
IIOHMMAaHUs 3HauyeHHs OWOJIOTMH B IO3HAHMM 3aKOHOB IPUPOIABI, B >KM3HU YEJIOBEKA U
COBPEMEHHOI'0 00I11eCTBA;

I/IHGI\/’IHaﬂ Y6C)KI[éHHOCTB, TOTOBHOCTb K CIIYKCHUIO U 3alIUTC OTC‘-ICCTBa, OTBETCTBCHHOCTH 34
ero cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAHUE TYXOBHBIX LIEHHOCTEHW POCCUNCKOI0 HapoAa;
cOpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUYECKOT O TTOBEACHUS;

CIOCOOHOCTh OIIEHUBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHHUs, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOI' O BKJIAJ[a B IOCTPOEHUE YCTOWYUBOro Oy1yIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENSAM, CO3JAHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHS EHHOCTEW CEMEHHOMN )KU3HU B COOTBETCTBUHM C TPAIULIMSAMU HapoaoB Poccuu;

4) 3¢TeTHYeCKOT0 BOCIIMTAHMS



3CTETMUYECKOE OTHOIIEHHWE K MHUPY, BKJIOYas 3CTETUKY ObITa, HAyYHOI'O U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOILIEHUM;

IIOHUMAaHUE SMOIIMOHAJIIBHOIO BO3/IEMCTBUS JKUBOW MPUPOJIBI U €€ IIEHHOCTH

FOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMJIEHUE MPOSABJIATH KauecTBa
TBOPYECKOW JINYHOCTH;

5) ¢u3uyeckoro BoCHIUTAHHUA, (POPMHUPOBAHUA KYJIBTYPbl 3A0POBbSI U IMOLMOHAIBHOIO
Os1aromosy4us:

NOHUMaHWE M peanu3alus 310pOBOro M Oe3omacHoro obpasza KM3HM (340pOBOE MHTAHUE,
COOJIIOZICHNE TUTUEHUYECKUX MPaBUI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHATHH U OTIBIXA,
perynspHas ¢u3uveckass aKTHUBHOCTh), OEpEXHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (H3NUECKOMY M IICUXUYECKOMY 370POBbIO;

IMOHUMAaHHEC NCHHOCTU MNpaBUJI UHAUBUAYAJIbHOIO U KOJIJICKTUBHOI O 0e30macHOro IMOBCACHHUSA B
CUTYyaAlUAX, YI'POXKAOIUX 3I0POBbIO U )KU3HU J'IIO,Z[GIZ;

OCO3HaHUE I[IOCJIEICTBUN M HENpPUATUS BPEAHbIX MpHUBBIYEK (YHNOTPEOJIEHUS aJIKOTOJIs,
HapKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIMTAHUSA:
TFOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYAOII00UE;

TOTOBHOCTh K AKTHBHOH JESITEIBHOCTH TEXHOJOTMYECKOW W COIMAIBHOW HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHULIMMPOBATh, IUJIAHUPOBATH W CAMOCTOSTEIBHO  BBINOJHATH  TaKYHO
JIeATCIbHOCTD;

UHTEpeC K pasiu4yHbiM cdepam mpodecCHOHATbHONW JesATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOP Oy IyIIel Mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CAMOOOPAa30BaHUIO HA MPOTSHKCHUH BCEH JKU3HU;
7) 3K0JIOTMY€eCKOT0 BOCTIMTAHUS

9KOJIOTMYECKH 1[€TIeCO00Pa3HOEe OTHOIIECHUE K PUPOAE KaK HCTOYHUKY KU3HHU Ha 3eMJie, OCHOBE
€€ CyIlleCTBOBaHUS,

MOBBILIEHUE YPOBHS OSKOJOTMYECKOM KyJbTYpbl: NpPUOOpETEHHE ONbITa IIJIAHUPOBAHUS
IIOCTYIIKOB M OLEHKHM MX BO3MOYKHBIX ITOCIEACTBUM I OKPYKAIOIIEH CPEbL;

OCO3HaHHE IJI00aJIEHOIO XapaKkTepa 9KOJIOTHICCKUX Hp06HeM u HYTeP’I HUX PCIICHUA,

CIIOCOOHOCTh MCIOJNB30BaTh MPUOOpETaeMble MPH W3YYCHHH OMOJIOTHH 3HAHWS U YMEHUS MPHU
peleHnH MPoOJIeM, CBA3aHHBIX C PAllMOHAJIBHBIM IIPUPOIOIOIb30BAHNEM (COOIIOICHNE TTPABHIT
IIOBE/ICHUSI B IIPUPOJIC, HAINPABIICHHBIX HAa COXPaHEHHE PABHOBECUS B JKOCHCTEMAax, OXpaHy
BHJIOB, 9KOCHCTEM, OMOChephl);

AKTUBHOE HEMPUATUE ACWCTBUI, TPUHOCIIIMX BpPE OKPYKaIOIIEH MPUPOJHON Cpelie, YMEHUE
MIPOrHO3UPOBATh HEOJIATOMPUATHBIE SKOJIOTUYECKHIE TTOCTEICTBHS MPEANPUHUMAEMBIX JEHCTBHIMA
U IpeJoTBpallaTh UX;

HAJIMYKUE PA3BUTOrO  SKOJOIMYECKOrO MBIIUICHUS, HKOJOTMYECKOM KYJbTYpbl, OINbITa
JIeATEIbHOCTH  HKOJIOTUYECKOW HAIpaBJIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCA WMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOW W COLMAJIBbHOM NPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTAYECKON e TENILHOCTH KOJOTHYECKON HANTPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:



c(OpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO HA JHAJIOre KYJIbTYpP, CHOCOOCTBYIOIEIO
OCO3HAHHIO CBOEI0 MECTa B MOJHUKYJIHTYPHOM MHE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM W YMTATEILCKOW KYJIbTYpPhl KaK CpEIACTBA B3aMMOJEHCTBUSA
MEXY JIFOAbMH U MO3HAHUS MUPA;

MOHMMaHHE CHeNU(PUKA OWOJOTUM KaK HAyKH, OCO3HaHUS e€ poiu B (OPMHPOBAHUU
paIMOHATBHOT0 HAYYHOT'O MBIIIUIEHUS, CO3JJaHUH I[EJIOCTHOTO MPEACTABICHUS 00 OKPYXKaIoIIeM
MHpPEe KaKk O eIWHCTBE WPHPOJBI, YeJIOBeKa U O0OmecTBa, B TO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPAHCHHS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OWOJIOTHH /IS COBPEMEHHOM [TUBUIM3AIUU: 00eCIeYeHUsI HOBOTO
YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOIIOTUH, CIIOCOOHBIX pelIaTh
pecypcHbIe TMPOOJIeMBl pPa3BUTHS YEJIOBEUECTBA, IOKWCKAa NYTEH BBIXOAA W3 TJIO0ATBHBIX
9KOJIOTUYECKUX MpobJieM U obecrieyeHus mepexoja K yCTOHYMBOMY Pa3BUTHUIO, PAllHOHAIEHOMY
UCIIOJIb30BaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJIyYCHHH OHOJIOTMYECKUX 3HAHUW B IEJSIX MOBBIMICHUS OOIIei
KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TIPaMOTHOCTH, KaK COCTaBHOW dYacTH (PYyHKIMOHAJIBHOM
IPaMOTHOCTH 00YYaromuxcsi, pOpMUPYEMON TPU U3Y4EHUN OHOIOTUY;

MOHMMAaHUE CYIIHOCTM METOAOB IIO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJTydyaeMble 3HAHHS A aHalu3a M OOBSICHEHUS SBJICHUU
OKPY)KaIOIIEro MHpa W MPOHCXOMSIIUX B HEM H3MEHEHHWI, yMEeHHE [elaTb OO0OCHOBAaHHBIC
3aKJIIOYEHUS] Ha OCHOBE HAYYHBIX (DAaKTOB M HMEIOIIUXCS JaHHBIX C [ENbI0 IMOTy4eHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEILHO HCIIOIL30BATh OMOJOIrHYECKHAE 3HAHUS JJI1 PCLICHUA HpO6JIeM B
PCaJIbHBIX JKU3HCHHBIX CUTYAllUAX

OCO3HaHHEC I CHHOCTU Haquoﬁ ACATCIBHOCTH, TOTOBHOCTH OCYIICCTBJIATH MPOCKTHYIO U
HCCICAOBATCIIbCKYIO ACATCIIBHOCTD MHANBUAYAJIILHO U B I'PYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTH K HCIPCPLIBHOMY O6paSOBaHI/IIO n CaMOO6paSOBaHI/IIO, K aKTUBHOMY
MMOJIYYCHHUIO HOBBIX 3HAHWH 110 OMOJIOTUH B COOTBETCTBUH C KU3HEHHBIMHU HOTpC6HOCT$IMI/I.

METAINPEAMETHBIE PE3YJIbTATbBI

MetanpeaMeTHble pe3yibTaTbl OCBOEHHUS yueOHoro mnpeameTra «buonorus» BKIIOYAOT:
3HauyuMble i1 (OPMUPOBAHUS MHUPOBO33PEHUS  OOYYaAIOLIMXCS  MEXAUCHUIIIMHAPHBIE
(MexnpeaMeTHble) O0LIeHAYYHbIE TOHATHU S, OTPa)KaOIIKE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienuUKy METOJI0B [TO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs,
sBJICHUE, TPOLIECC, CUCTeMa, Hay4yHbI (DaKT, MPUHIMI, T'MIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOpHus, HCCIEJ0BaHUE, HAOMIOAEHHE, U3MEpPEHHE, SKCIIEPUMEHT M APYruX), YHHBEpCaJlbHBbIC
yueOHbIe JelcTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJISITUBHbBIE), 00€CHeUrBaIOIIIe
¢dopmupoBaHue (PYHKIMOHAJIBHOW T'PAaMOTHOCTH M COLMAJIbHON KOMIIETEHIMU OOYyYaroLIUXcs,
CIOCOOHOCTb o0 yyaromuxcs UCIO0JIb30BaTh OCBOCHHBIE MEXIUCIUIIIMHAPHBIE,
MHUpPOBO33PEHUECKNE 3HAHMWA M YHHMBEpCalbHbIC YdeOHbIE JEHCTBUS B I0O3HABaTEIbHOH W
COI[MAJILHOM TIPAKTUKE.

MeTanpeaMeTHbIe pe3yiabTaThl OCBOEHHS MPOrpaMMBbl CPEIHEro 00IIero 0opa3oBaHUs JOKHBI
OTpaxkaTh:

OBiaagenue YHuBEpCcaabHBIMHA y‘leﬁHLIMI/I NO3HABATEJbHBIMM JeiliCTBUSIMMU:



1) 6a30BbIe JTOTHYECKHUE TEHCTBUS:

CaMOCTOSITENIbHO  (OpMYIMPOBAaTh W  aKTyaJdu3UpoOBaTh MpoOiieMy, paccMaTpuBath €€
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUHM 3HAHWN TPHUEMBI JIOTMUECKOTO0 MBINIJICHUST (aHalu3a, CUHTE3a,
CpaBHeHUs, Kiaccudukanuu, oO00OIIEeHHs), PaCKpbIBATh CMBICT OHOJOTHYECKUX TOHITHI
(BBIIENSATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATh CBSI3H C IPYTUMHU MMOHATUSIMU);

ONpeACIATh HEIN ACATCIBbHOCTHU, 3alaBasd MmapaMeTpbl U KPUTEPUN UX JOCTUKCHHA, COOTHOCUTH
PE3YIbTATBI ACATCIBHOCTU C MOCTABJICHHBIMU I ECJISIMU

UCIIOJIb30BaTh OMOJIOTMYECKIE TOHATHS ISl OOBsICHEHUS (DAaKTOB U SIBJICHUH KUBOW TPHPOJIBI,

CTPOMUTH JIOTUYECKHE DPACCYKIEHUS (MHAYKTUBHBIE, IE€AYKTUBHBIC, IO AaHAJIOTUU), BBIABIATH
3aKOHOMEPHOCTH U NPOTUBOPEUNS B PacCMaTpPUBAEMbIX SBJICHUAX, (POPMYIHPOBATH BBIBOABI U
3aKJIF0YCHMS;

IPUMEHATh CXEMHO-MOJENBHBIE CPEACTBA JJIA IIPEACTABICHMS CYLIECTBEHHBIX CBSA3EH H
OTHOILEHUI B M3y4aeMbIX OMOJIOIMYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUUH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pas3pabaTheiBaTh IJIAH pELIEHUs MPOoOJIeMbl ¢ y4€TOM aHaliu3a MMEIOIIMXCS MaTepUabHBIX U
HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JICSITENLHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIBTATOB LIEISIM, OLICHUBATH
PUCKHY MOCTEACTBUN 1€ TETbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pPabOTy B  YCIOBUSX pEAJbHOTO, BUPTYaJbHOI'O H
KOMOMHHPOBAHHOTO B3aUMO/IEH CTBHS;

pa3BUBAaTh KPEaTUBHOE MBIIIICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.
2) 6a3oBbIe HCCJIEI0BATEIbCKHE IeHCTBUSA:

BJIaJA€Th HaBBIKaMU y‘ICGHO-HCCHGI[OBaTeHLCKOﬁ u HpOCKTHOﬁ JACATCIIBHOCTH, HaBbIKaMH
paspCICHusA HpO6J’I€M, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIbBHOMY IMOUCKY MCTOJ0B
peHICHUA MPAKTUYCCKUX 3aJiavd, MPUMCHCHHUIO PA3JIMYHBIX MECTOAOB ITO3HAHU

HUCIIOJBb30BATL PpPaA3JIMUHBIC BHUAbI JACATCIBHOCTH II0 IIOJYYCHUIO HOBOI'O 3HAHHA, €TI0
HHTCpHpETAllUU, Hp606p330BaHI/II-O U INPUMCHCHHIO B yqe6HI>IX CUTyallusX, B TOM YHCJIC IIPU
CO3JaHnun yT-IC6HbIX 1 COUUAJIBHBIX ITPOCKTOB;

(bOpMI/IpOBaTB Hay‘lHBIﬁ THUII MBINUJICHUA, BJIAACTH Haquoﬁ TepMI/IHOHOFHeﬁ, KIIFOYCBBIMHU
INOHATHUAMHU U MCTOJaMH,

CTaBUTh W (OPMYIHUPOBATH COOCTBEHHBIE 3a/layd B OOpa30BATEIbHON JEATEIBHOCTH W
KU3HEHHBIX CUTYaIUsX;

BBISBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTYaJIM3UPOBATh 3a]ady, BBIJBUIAaTh TMIIOTE3Y €€
pelIeHMs], HAaXOAUTh aprYMEHTHI I I0Ka3aTeIbCTBA CBOMX YTBEPKIAECHUMN, 3aaBaTh 1apaMeTphl
Y KPUTEPHUM PELICHUS;

AHAJIM3UPOBATH IMOJYUCHHBIC B XOA€ PCIICHUSA 3ada4u pEe3yJIbTaTbl, KPUTUYCCKHU OLICHUBATh UX
AOCTOBEPHOCTD, MPOTHO3UPOBATh U3MCHCHUEC B HOBBLIX YCJIOBHAX;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIEHUBATh PHUOOPETEHHBIH OMBIT;

OCYIIECTBJIATH II€JCHANPABJICHHBII MOWCK NEpeHoca CpPeACTB U CIOCO0OB JCWCTBUS B
PO eCCHOHANIBHYIO Cpeay;



yYMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U TPAKTHUECKYIO 00JIaCTH KU3HENEATEIbHOCTH;
yMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 001aCTeH;

BbBIJIBUT'ATb HOBBIC UJCH, ITPEAJIaratb OPpUIrnHAJIbBHBIC ITOAXO0AbI U PCIICHUA, CTABUTH HpO6J’I€MBI n
3aaa4u, JOIMyCKarOMu e aJIbTCPHATUBHBIC PCIICHUA.

3) padora ¢ uH(popmanuei:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX MH(OpMAIUH (TEKCTe yueOHOro mocoOus, HayuHo-
MOMYJIIPHON JIUTEepaType, OMOJIOTHYECKUX CIIOBAPSAX M CIPABOYHHUKAX, KOMIBIOTEPHBIX 0azax
JTaHHbIX, B VHTepHeTe), aHanM3UpoBaTh WH(QOPMAIMIO pPA3TMYHBIX BHIOB U  (GOpM
IIPEJCTaBICHUS, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HETPOTUBOPEUYUBOCTD;

dbopMymUpOBaTh 3ampoCchl W TPHUMEHATh pa3HYHbIC METOABl TpPH TIOUCKE U O0TOOpe
Ononornueckoi HHPpOpMaIuK, HEOOXOAMMOU ISl BBIMTOJTHEHHS YIeOHBIX 33714,

HpI/IO6pCTaTB OIIBIT HCIIOJIb30BaHUA I/IH(1)OpMaL[I/IOHHO'KOMM}’HI/IKaTI/IBHHX TCXHOHOFHﬁ,
COBCPIICHCTBOBATH KYJIbTYPY aKTHUBHOT'O MCIIOJIb30BAHUA PA3JIMIHBIX ITOUCKOBBIX CUCTEM,;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBbHYIO (pOpMYy IpeacTaBieHus OMoIorndeckoi nHpopMauu
(cxembl, rpaduKy, AMATPAMMBI, TAOIUIIBI, PUCYHKU U APYTOE);

UCIOJb30BaTh HAYUHbIM S3BIK B KadyeCTBE CpeAcTBa Ipu pabore ¢ OHOJIOrHMUEcKOi
nHpopMalueil: TpUMeHATh XUMUYECKHE, (PU3NUYECKHE U MaTEeMaTUYECKUE 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOJIb30BaTh M MNpPeoOpa3OBHIBATH 3HAKOBO-
CHUMBOJIMYCCKUEC CPCACTBA HAITIAAHOCTH,

BJIa/IETh HABbIKAMU PACIIO3HABAHMS U 3aLIUTHl MH(MDOpPMALMK, HHOPMALIMOHHON O€30MacHOCTH
JIMYHOCTH.

OBJ1ajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J€fiCTBUSIMU :
1) o6menue:

OCYIIECTBJISATh KOMMYHHKAIIMU BO BceX cdepax *KU3HU, aKTUBHO y4acTBOBATh B JHAJIOre WIIHU
JUCKYCCUU TI0 CYyIIeCTBY oOcCykaaemMoil Tembl (yMEHHME 3aJjaBaTh BOIPOCHI, BBICKA3bIBATh
CYXKIEHUS OTHOCUTEIBHO BBIIOJHEHHS MpeLJIaraéMoi 3aJadd, Y4YUTHIBATH WMHTEPECHl U
COIJIACOBAaHHOCTb MO3ULIMH APYTUX YYACTHUKOB JUAJIOra UM JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpeNCTBa OOLIEHHUs, MOHMMAaTh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
MPEANOCHIIIOK BOZHUKHOBEHUS! KOH(IMKTHBIX CUTyallld, YMETh CMATYaTh KOH(IJIUKTHI U BECTH
IIEPErOBOPBI;

BJIAJIETh PA3NIUYHBIMU CIIOCOOAMU OOIIEHHS M B3aHMMOAECHCTBUS, MOHUMATh HAMEPEHUS APYIHX
JIOIel, MPOSABIATH YBaXXUTEIbHOE OTHOIIEHHE K COOECeNHHWKY U B KOpPpeKTHOH Qopme
(hopMyIHpPOBAaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOIO TOYKY 3PEHUS C UCIOJIB30BAHUEM SA3BIKOBBIX CPEICTB.
2) cOBMeCTHasI 1esiITeJIbHOCTh:

[IOHUMATh M HCIHOJb30BATh INPEUMYIIECTBA KOMAaHIHOW M WHIMBUAYaJbHOM paboThl Ipu
peleHur OMoIOruuecKoi npodiaeMbl, 00OCHOBBIBATh HEOOXOJUMOCTh IMPUMEHEHUS TPYIIOBBIX
(dopM B3auMoOEH CTBUSI ITPU peIIeHUH yueOHOM 3a1auu;

BBHIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX JEUCTBUH C ydéTOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO UJIeHa KOJIICKTHBA,



IIPUHUMATh LM COBMECTHOU NEATEIbHOCTH, OPraHU30BbIBATE U KOOPAMHUPOBATH J1EHCTBUS 110
€€ JOCTHKEHHUIO: COCTABJIATh IJIaH JCMCTBUM, pPACHPENeNsATh pOJA C YY4ETOM MHEHHH
Y4aCTHHUKOB, 00CYX/1aTh PE3yIbTaThl COBMECTHOM pabOThI;

OILICHMBATh KA4ECTBO CBOETO BKJAaJa M KaXKJOr0 YYaCTHMKAa KOMaHJbl B OOIIMH pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLEHMBATh MAEHM C MO3WLHUM HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOM 3HAUYUMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3IMYHBIX CHTYAILUSX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITHATUBHBIM.

OBiajieHHe YHUBEPCATBHBIMHU PeryJIATHBHBIMH € CTBUSIMU:
1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOrMYECKHUE 3HAHUS [T BBISBICHUS MPOOJIEM U UX PEIIeHUs B KU3HEHHBIX U
y4eOHBIX CUTYyallUAX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKHM B CBOUX
JNEUCTBUSX W TMOCTYNKAaX MO OTHOUICHHIO K XKUBOW MPHPOJE, CBOEMY 3I0POBBIO U 30POBBHIO
OKpY’KaIOIIIUX;

CaMOCTOATCJIbHO OCYHICCTBJIATH ITO3HABATCIIBHYIO ACATCIbHOCTD, BBISABJIATH HpO6J’ICMBI, CTaBUTDb
)41 (bOpMy.]'IPIpOBaTL COOCTBEHHBIE 3aJa4yu B 06p330BaTeHBHOﬁ JACATCIIBHOCTH H JKHU3HCHHBIX
CUTYyalUAX

CaMOCTOSATENILHO COCTaBJIATh IUJIAaH PEIICHUs MpoOJIeMbl € Y4ETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MO)KHOCTEH M MPEAIOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;
paciupsTh paMKH y4€OHOI0 IpeaMeTa Ha OCHOBE JIMUHBIX IIPEAIOUTEHH;

JienaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;
OLIEHUBATh IIPUOOPETEHHBIN ONBIT;

crnoco0cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIUPOKOH SPYIUIMH B Pa3HBIX 00JACTIX
3HaHUM, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBLBIM CUTyallUsIM, BHOCUTb KOPPCEKTHUBLI B OACATCIBHOCTb, OLCHUBATH
COOTBCTCTBUC PE3YJIbTATOB LCIIAM,

BJIa/IETh HaBbIKaMH I103HABATEIbHOW peQIEKCMM KaK OCO3HAHUS COBEpILIAEMBIX JEHCTBUH U
MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIl, HCIOIb30BaTh MPUEMBI pedIieKCUU
JUISl OLIEHKH CUTYyalllH, BEIOOpa BEPHOI'O PEILICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PELIEHUS 110 UX CHUXKEHUIO;
IIPUHUMATh MOTHUBBI U apI'YMEHTHI APYTUX IIPU AHAJIN3€ PE3YJIbTATOB AEATEIbHOCTH;
3) npuHsiTHE CceGsl M APYTHX:

MpPUHUMATB ce0s1, TOHUMAasl CBOM HEJOCTATKU U JOCTOWHCTBA;

MIPUHUMATh MOTHBBI U apIyMEHTHI IPYTUX [IPU aHAJIU3€ PE3yJIbTATOB AEATEIbHOCTH;

IIpU3HaBaTh CBOE MPABO U NPAaBO JPYrUX Ha OUIMOKH;



Pa3BUBATh CIIOCOOHOCTE ITOHUMATh MUD C MO3ULHUU APYT'Oro 4CJIO0BCKaA.

INPEAMETHBIE PE3YJIbTATDI

[IpenmeTHbie pe3ynbTaThl OcBOeHUs mporpamMMmbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIFOYAIOT CIIeU(pUIEecKue sl yueOHOro npeamera «buosorus» HaydHbIe 3HAHUS, YMEHUS H
cmocoObl JIEWCTBUH MO OCBOCHHUIO, WHTEPIPETAlMM H TMPeoOpa3oBaHUIO0 3HAHWNA, BHUIBI
JEeSITeNFHOCTH IO MOJTYYSHHUIO HOBOT'O 3HAHUS U MPUMEHEHHUIO 3HAHWH B Pa3NMYHBIX y4eOHBIX
CUTyallMsIX, a TaKXKe B pEAJIbHBIX JKU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C Owuomnorueid. B
MporpaMmMe PeIMETHBIE PE3YJIbTATHI ITPEICTABIICHBI 10 TO/IaM 00YYEHUSI.

[IpenmeTHble pe3ynbTaThl OCBOGHMsS yueOHOro mnpeamera «buonorus» ¢ 10 kKnacce NOMKHBI
OTpaXkath:

copMHUPOBAaHHOCTb 3HAHUH O MecTe€ M pOoIu OHOJIOTMM B CHUCTEME HAy4YHOIO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHUU COBPEMEHHON E€CTECTBEHHO-HAyYHOH KapTUHBI MUpa U
Hay4YHOT0 MHPOBO33PEHUS, O BKJIAZE POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
Ouonoruu, GyHKIMOHAJIHHON I'PaMOTHOCTH YEJI0OBEKA JIJIS PELICHMSI dKU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEp)KaHHWE OMOJOTMYECKUX TEPMUHOB W TOHSATHM: KHU3Hb, KJIETKa,
opranusM, wmerabomu3Mm (0OOMEH BEIECTB M  MPEBpallleHuE OSHEPruM), TOMEeocTas
(camoperynsinusi), ypOBHEBas  OpraHM3alys JKMBBIX  CHCTEM, CaMOBOCIIPOW3BEIACHHE
(penpoaykius), HACIEACTBEHHOCTh, K3MEHYMBOCTb, POCT M Pa3BUTHE;

YMEHHME U3Jaratb OWOJOrMYecKkue Teopuu (KJIETOYHas, XpPOMOCOMHas, MYTallMOHHAs,
LEHTpaJIbHAsE J0rMa MOJEKYJsipHON Oumonoruu), 3akonbl (I. Mennens, T. Moprana, H. .
BasuiioBa) u yueHus (0 HeHTpax MHOrooOpa3usi U MPOUCXOXKAEHUS KyJIbTYpHBIX pacTenuit H. U.
BasuiioBa), onpenensaTe rpaHUIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOAaMH HAay4YHOrO MO3HAHUS B OMOJIOrUM: HAOJIIO/IEHHE U OMKMCAHUE KUBBIX
CHCTEM, IPOIIECCOB U SBIIEHHI, OpraHu3alus U MPOBEACHHE OMOJIOrMYECKOro SKCIEpUMEHTa,
BBIJIBUJKEHUE THUIIOTE3bl, BBISABICHUE 3aBUCHUMOCTH MEXAY MCCICNYEMbIMU BEIMYMHAMU,
O0bsSICHEHHE TIOJTYYCHHBIX pE3yJIbTaTOB, WCIIONB30BAHHBIX HAYYHBIX TOHATHH, TEOpUH H
3aKOHOB, YMEHUE JI€JIaTh BBIBOJbI HA OCHOBAHUH ITOJIy4YEHHBIX PE3YJILTATOB;

YMEHHE BBIIENATh CYLIECTBEHHbIE MPH3HAKU BHUPYCOB, KIETOK IMPOKAPHOT M 3JyKapHOT,
OJTHOKJIETOYHBIX U MHOT'OKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTHU MPOI[ECCOB: OOMEHa BEIIECTB U
MpEeBpallleHus] PHEPruu B KJIETKE, (POTOCHMHTE3a, MIACTUYECKOr0 M JHEPreTHUecKoro ooMeHa,
XeMOCHUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHHS, Pa3MHOXKEHUs, UHAUBUAYAJIbHOTO Pa3BUTH
opraHu3Ma (OHTOT€HE3);

yMEHUE NPUMEHSTh MOJy4YeHHBbIC 3HAHUS 1 OOBSICHEHHUS OMOJOTMYECKUX IPOIECCOB U
SIBJICHUU, JIJIS1 TPUHSITHS TPAKTUYECKUX PEIICHUN B TIOBCEIHEBHOM JKU3HU C LENbI0 00ECIICUCHUS
0C30MacHOCTH CBOETO 370POBbSI M 370POBbS OKPYXKAIOIIUX JIFOJACH, COOJIOACHUS HOPM
rPaMOTHOTO TIOBEICHUS B OKpY)KawIIeW NPUPOJHOU cpene, MOHUMAaHUE HEOO0XOIUMOCTH
WCIIOJIb30BAHUS JOCTH)KCHUI COBPEMEHHOW OMOJIOrMH M OMOTEXHOJIOTMH Ui PalliOHAJIBHOIO
MPUPOIOIOJIb30BaAHNUS;

YMCHHUC p€IIATh 3JICMCHTAPHBIC 'TCHECTHYCCKUC 3aa4Yd HAa MOHO- U III/IFI/I6pI/IIIHOG CKpCIIMBAHUC,
COCIIJICHHOC HACJICAOBAaHHUC, COCTaBJIATh CXCEMBI MOHOFI/I6pI/II[HOFO CKpeloMBaHus  IJId
npeacKa3aHus HACICJOBaHUs [IPU3HAKOB Y OpraHU3MOB;

YMEHHUE BBIOJIHATH JJAOOPAaTOPHBIE M MpaKTHYECKHEe padoThl, COOMI0IATh MpaBuiIa pu padboTte ¢
y4eOHBIM U JJaOOpaTOPHBIM 000pYIOBaHUEM;



YyMEHUE KpPUTUYECKH OIICHMBAaTh M HWHTEPIPETUPOBATh HH(POpMALUIO OHOJOTHYECKOTO
COZIep)KaHMs, BKIIIOUAIONIYI0 TICEB/IOHAYYHBIE 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMAIUU, HAYIHO-TIOMYJIIPHBIE MAaTEPHAIIbI), ITHYECKUE aCIEKThl COBPEMEHHBIX
HCCIICAOBAHUI B OMOJIOTHH, MEIUIIUHE, OMOTECXHOJIOT 1Y,

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MICHbMEHHBIE U YCTHBIE COOOIIEHUsI, 0000111ast OMOTOTHYECKYIO
I/IH(bOpMaIII/IIO N3 HCCKOJIBKUX HWCTOYHUKOB, I'paMOTHO HMCIOJIb30BaTh M OHATHIHBIN arrmapar
OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOSHHS ydeOHOro mpeamera «buomnorwsi» ¢ 11 kKnacce mOMKHBI
OTpaXkaTh:

copMHPOBAaHHOCTh 3HAHUM O MecTeé M pONM OHOJOTMM B CHCTEME HAyYyHOrO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa U
HAyYHOTO MHPOBO33PEHUS, O BKJIaJI€ POCCUHCKHUX U 3apYOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
O6uonoruu, GyHKIHNOHAIBHON IPaMOTHOCTH YEIOBEKa JIJIs peIeH s dKU3HEHHbIX 3a/1a4;

YMEHHUE paCKphIBATh COJIEpKaHUE OWOJOTMYECKUX TEPMUHOB WU TOHSTUN: BUI, MOMYJISALHUA,
reHO(QOHJ, HBONIOIUSA, ABWXKYIIHE CHIBl ((aKTOpbI) HSBOJIOLHMH, MPHUCIOCOOTIEHHOCTh
OpPraHu3MOB, BHA000pa30BaHHE, DSKOJOTUYECKUE (PAKTOPBI, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEyLIEHTHI, [IEMH MUTAaHU, SKOJIOTHYecKas Mupamuaa, buoreoreHos, ouocdepa;

yMeHUe u3NaraTh Ouojornyeckue teopuu (dBomoruonnas Teopust Y. JlapBuHa, cCHHTeTHYECKAs
TEOpHUsl DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apoxbimieBoro cxonacrea K. M. bapa,
Yyepe0BaHUs TJIaBHBIX HanpaBjeHui u nmytei sBomonun A. H. CeBeprioBa, yueHust o ormocdepe
B. U. Bepnanckoro), onpenenisaTh IpaHUIbl UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHUE BJIaJIETh METOAAMHU HAyYHOTO IMO3HAHUS B OMooruu: HaOIIOIeHUE M ONMMCAHUE JKUBBIX
CHCTEM, IPOI[ECCOB U SIBIICHHUI, OpraHu3alus U MPOBEACHHE OMOIOTHYECKOrO AKCIEPUMEHTA,
BBIJIBUKEHUE THUIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXAY HCCIEAYEMBIMU BEIMYUHAMU,
OOBSICHEHHE TIONyYEHHBIX PE3yJbTaTOB, HCIIOIB30BAaHHBIX HAYYHBIX MOHSITHHA, TEOPHA U
3aKOHOB, YMEHHUE JI€JIaTh BBIBOJbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMCHHEC BbBIACIATh CYHICCTBCHHBIC MNPU3HAKU CTPOCHUA 6I/IOJIOI‘I/I‘I€CKI/IX 00BEKTOB: BHUOB,
MOMYJISIIIAMA, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOreOeHO30B U DIKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACJICACTBEHHOW  W3MEHYMBOCTH, ECTECTBEHHOrO  OTOOpa,
BHJI000pa30BaHusl, MPUCIOCOOTIEHHOCTH OPraHW3MOB, JEWCTBUS SKOJOTHYECKHX (DaKTOpPOB Ha
OpraHu3Mbl, IEPEHOCA BEIIECTB M MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOTCHHBIX U3MEHEHHUN
B DJKOCHCTEMAaxX CBOEH MCCTHOCTH, KPYroBOpOTa BCHICCTB U OHMOr €OXUMUYECKUX IOUKIIOB B
o6uocdepe;

YMEHHE HIpPUMEHATh IOJYYEHHbIE 3HAHUS i1 OOBACHEHHS OHMOJIOIMYECKMX IpOLECCOB U
SIBJICHUH, ISl IPUHATUS NPAKTUUYECKUX PEIICHUH B OBCEAHEBHOM KU3HU C LIENbIO0 00ecHeueH s
0€30I1aCHOCTH CBOETO 3/0pPOBbsl U 3[0POBbS OKPYXKAIOLIMX JIIOJAEH, COOIIOAECHUS HOPM
IPaMOTHOTO TIOBEJEHUS B OKpYXKalollledl NpUpPOJHOM cpene, NMOHUMaHHE HEOOXOIUMOCTU
HCIIOJIb30BaHUs JOCTHKECHHAN COBPEMEHHOM OuoJI0ruu TS PaLMOHAIBHOTO
IIPUPOJIONIOIb30BAHMS,

YMEHHE pelllaTh 3JIEMEHTapHble OMOJIOrMYecKue 3a7aul, COCTaBIATh CXEMbI [TIEPEHOca BELIECTB
Y DHEPrUU B SKOCUCTEMax (LIeTH MUTAHMUS);

YMEHHE BBIMIOJHATH Ta00OPAaTOPHBIE M MIPaKTHYECKHE paboThI, COOM0IaTh IPaBIIIa IPH padoTe C
y4eOHBIM | JIA0OPATOPHBIM 000PYIOBAHHUEM;

YMEHHE KpPUTHYECKH OIIEHWBATh W HWHTEPIPETHPOBATh WHPOPMALUIO OHOIOTHYECKOTO
COZIep)KaHMs, BKIIIOUAIOLIYIO TICEB/IOHAYYHbIE 3HAHUS W3 PA3JIMUYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOoi WH(OpMaIu, HAy4YHO-TIOMYJSIPHBIE MaTepHuasbl), paccMaTpUBaTh TJIOOAIBHBIC



IKOJIOTMYECKHE MTPOOJIEMBl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO
IMO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHbBIC MMCbMEHHBIC U YCTHBIC COOOIECHHSI, 0000111ast OMOIOrHYECKYIO
nH(OPMAIIMI0 M3 HECKOJBKHX HCTOYHHUKOB, I'PAMOTHO HCIIOIh30BaTh IOHSATUHHBIA ammapar
OHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE
Ne n/m | Tema ypoka Beero uudposbie
Hacos o0pa3oBaTe/ibHbIE
pecypchbl
Pa3nen 1. Buosiorus kak Hayka 24.
1 buonorus B cucreme Hayk 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d210c
, MeTo/b! TO3HAHUS KUBOU MPUPOBI. . Bu6morexa LIOK
https://m.edsoo.ru/ff0d210c
Pa3znen 2. ’KuBble cucTeMbl M UX Opranu3anus 14.
YpoBHHU OpraHu3anuu KUBOU
3 npupossl.IIpaktuueckas padora Ne 1 1 Bubsmorexa [JOK
U3y4EHUU OMOJIOTHYECKUX 0OBEKTOBY»
Pa3nen 3. Xumnueckuii cOCTaB U CTPOEHHE KJIeTKH 84.
XUMHYECKUU COCTaB KJIETKH. Bona "

4 MUHEpaJIbHBIE COIH 1 bu6motexa [IOK

https://m.edsoo.ru/ff0d227e

. benku. CoctaB u cTpoeHHE OETKOB 1 Bu6morexa LOK

https://m.edsoo.ru/ff0d23dc
®epMeHTBI — OHOJIOTMYECKHE KaTallM3aTOPBI.

6 JlaGopatopHass pabora Ne 1  «M3yueHue 1 Bu6nnoreka [JOK
KaTaJIUTUYECKOW aKTHUBHOCTH (epMeHTOB (Ha https://m.edsoo.ru/ffod26ca
nprMepe aMujIa3bl UM KaTasiasbl)y

7 VYraesonsl. JIlunuasl 1 Bu6moreka [IOK

https://m.edsoo.ru/ff0d28c8

8 HyxkieunoBbie Kucnotel. ATO 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2a6c

9 Hctopus u meToasl uzydyeHus kietku. Kinerounas 1 Bubimorexa [JOK
Teopus https://m.edsoo.ru/ff0d2be8

10 Krerka Kak 1[eIOCTHAS JKUBas CHCTEMA 1 bu6miorexa IIOK

https://m.edsoo.ru/ff0d2a6c

11 Crpoenue 9YKapHOTHY €CKOU KJIETKH. | ] bubmoreka IJOK

JlabopaTopHast pabota Ne 2 «M3ydueHnue cTpoeHuUs

https://m.edsoo.ru/ff0d2d50
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KJIETOK pacCTeHUM, KUBOTHBIX, TPHOOB U OaKTepuit
noJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpoIlpenapaTax u UX OIUCaHUe»

Paznen 4. ZKuzHeaeareJLbHOCTH KJIETKH 64.

12 MeTtabom3M. DHEepreTuaeckuii 0OMeH bubmorexa LIOK
https://m.edsoo.ru/ff0d2eae
dorocunTe3. XeMOCHHTE3
13 bubmorexa [IOK
https://m.edsoo.ru/ff0d323c
14 BuocunTes 6enka. TpaHCKPUILUSA U TPAHCIIAIHSA Brbsmorexa [IOK
https://m.edsoo.ru/ff0d350c
15 O6001IEHNE ¥ TOBTOPEHHE brbmorexa LIOK
https://m.edsoo.ru/ff0d5230
16 KonTpoasuas paGora Nel brbmiorexa LIOK
https://m.edsoo.ru/ff0d37fa
MeToabl U HOCTUKEHUSI CEJIEKIIMU PACTEHUH U
17 JKUBOTHBIX bubmmoreka [IOK

https://m.edsoo.ru/ff0d3al6

Pa3pnes S. PazMHOKeHHe M MHAMBUAYAJIbHOE Pa3BUTHE OPraHM3MOB S4.

Ku3HEHHBIT MUK KISTKU. JleleHrue KIETKH.
MuTto3. JlabopatopHast  pabora Ne 3

bub6muorexa IIOK

18 «Ha6moz[eHHe MHUTO3a B KIETKaxX KOHYHKaA https://m.edsoo.ru/ff0d3b88
KOpEIIKa JTyKa Ha TOTOBBIX MUKPOIpPEnapaTax»»

19 ®DOopMBI pa3MHOKEHUS OPraHU3MOB Brbsmorexa [IOK

https://m.edsoo.ru/ff0d3f34

20 Meiio3 bub6muorexa IIOK

https://m.edsoo.ru/ff0d40c4
OO6pa3oBaHue W pa3BUTHE TOJOBBIX KIIETOK.

21 OmnogorBopenue. JlaGopatopuass pabora No 4 Bubsmorexa [JOK
«M3ydeHne CTpOEHUsT TIOJIOBBIX KJIETOK Ha https://m.eds00.ru/ff0d4290
TFOTOBBIX MUKpOIIpenapaTax»

NunauBuayanbHOE pa3BUTHE OPraHU3MOB
29 bubmumoreka [IOK
https://m.edsoo.ru/ff0d448e
l'eHetmka — Hayka O HACICACTBEHHOCTH U
23 H3MEHYHUBOCTH bub6moreka IIOK

https://m.edsoo.ru/ff0d4614
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Pa3znen 6. HaciienCTBEHHOCTH M H3MEHYHUBOCTH OPraHU3MoOB 84.

24 3aKOHOMEPHOCTH  HAcleJOBaHHUA  IPU3HAKOB. 1 Bubsmorexa [JOK
Mororubpujioe ckpenupanue https://m.edsoo.ru/ff0d497a

o5 JuruGpuaHoe CKpElIMBaHHUE. 3akoH 1 Bu6mmoteka IOK
HE3aBHCUMOT0 HAaCJIeIOBAHUS MTPU3HAKOB https://m.edso0.ru/ffod4790
CreruteHHOE Haclle/IOBaHHe MPU3HAKOB.

JlabopatopHast pabora Ne 5 «U3yueHwue

26 pe3yinbTaToB MOHOTHOpHAHOrO W aurubOpuaHoro |1 brbmorexa LIOK
CKpEIIMBaHHUs y JApO30GMIBI HA TOTOBBIX https://m.edsoo.ru/ff0d4c4a
MUKpOIIpenapaTax»

27 l'enetuka mona. HacnenoBaHue MPU3HAKOB, 1 Bbubmmorexa IJOK
CHCILICHHBIX € [TOJIOM https://m.edsoo.ru/ff0d4ae2
N3mMeH4YnBOCTS. HenacnencrBenHas
u3MeH4nBocTh. JlabopartopHas pabora Ne 6.

28 Wzyuenne MoOAM(PUKANMOHHON W3MEHYHBOCTH, | 1 bubmorexa LIOK
IOCTPOCHHE BAPHALHOHHOr'O psina i https://m.edsoo.ru/ff0d4dd0
BApUALIMOHHOM KPUBOW»

Hacnencrsennass usmenuuBocTh. JlaGopaTopHas

29 pa6ora Ne 7. «AHanu3 myTauuii y 1po3oduist Ha | 1 bubmorexa LIOK
FOTOBBIX MHKPOIIPEIIAPATaX» https://m.edsoo.ru/ff0d4dd0

30 I'eneruka genoBeka 1 Bu6uorexa IJOK

https://m.edsoo.ru/ff0d50d2

Pa3nen 7. Cenexkuust opranu3moB. OCHOBBI OMOTEXHOJIOTHH 34.

Ceneknus Kak HayKa U npoinecc. buorexnomnorus

31 KaK OTpacib IIPOU3BOIACTBA 1 bu6moteka [IOK
https://m.edsoo.ru/ff0d4dd0
PezepBHblii  ypok. OO0o0OmIeHHE TI0  TeMe
32 «HacencTBeHHOCTD u U3MEHYHUBOCTD | 1 bubnmotexa [OK
OPraHH3MOB» https://m.edsoo.ru/ff0d4f42
33 KonTposbnas pagora Ne2 1 Brbmorexa LIOK
https://m.edsoo.ru/ff0d542e
34 PesepBHBIT ypok 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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TEMATHUYECKOE IINTAHUPOBAHHUE 11 KJIACC

JieKTPpOHHbIEe HU(poBbIE

Ne n/m Bcero o0pa3oBaTesibHbIEC
Tema ypoka 4aCOB pecypebI
Pa3znea 1. IBosronuonHasi 6uosorus 94.
1 "
DOBOoMONMSIT W METOABI €€ W3ydeHUs.
HUcropust mpencraBieHuii o passutum | 1 bubmorexa LHOK
SKV3HM Ha 3eMiIe. https://m.edsoo.ru/ff0d210c
2 JloKka3aTenbCTBA IBOIIOLUH 1 bubmiorexa IOK
https://m.edsoo.ru/ff0d227e
3 Muxkpospomonus. Bua. Kputepun Buna 1 brbmorexa LIOK
https://m.edsoo.ru/ff0d23dc
[Monynsanus Kak dsJeMEHTapHas CIUHMIIA
4 BHJIa M dBOMOIMU. JlabopaTopHas paborta 1 Bu6ioreka [{OK
Neo 1~ «Cpapuenue  BUEOB MO https://m.edsoo.ru/ff0d26ca
MOP(HOJIOTHYECKOMY KPUTEPHUIO»
5 JBuxyrime CHJIBI (’IeMeHTapHbIC 1 Bu6mroreka [{OK
(hakTOpBI) SBOMIOLIH https://m.edso0.ru/ff0d28c8
6 EcrecTBeHHBIH 0TOOP U €10 GOPMBI 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2a6c
PesynbTaTsl 3B OJIIOLNH:
IIPUCIIOCOOJIEHHOCTh ~ OpPraHU3MOB U
7 BHUI000pa3oBanue. JlabopaTopHas pabota 1 Bu6mmotexa [JTOK
Ne 2 «Omnucanue mnpuCIOCOOJIECHHOCTH https://m.edsoo.ru/ff0d2be8
opraHu3Ma ©H €€  OTHOCHTEJIBHOI'O
XapakTepa»
8 HamnpaBnenuss 1 myTH MaKpO3BOJIIOLIHH. 1 Bu6motexa [JTOK
HeobpaTumocts sBomonus https://m.edsoo.ru/ff0d2a6c
9 [Ipoucxoxenue >KU3HM Ha 3emIie L Bu6mmorexa [IOK

https://m.edsoo.ru/ff0d2d50

Pa3nen 2. Bo3HukHOBeHMe U pa3BUTHE )KM3HU Ha 3emuie 94.

10

I'eoxpononorusi. Pa3zButhHe KuU3HU Ha
3emiie o 3paM U Iepruojam

bu6moreka [JOK
https://m.edsoo.ru/ff0d2eae
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OcHOBHEIC OTaIllbl 9B OJIFOITMH
PaCTUTCIIBHOIO W XKMBOTHOI'O  MHPA.

11 [Ipaktuueckas pabora Ne 1 «M3ydenue brbmorexa LHOK
HCKOIIAEMBIX ~ OCTATKOB  pAaCTeHMH U https://m.edsoo.ru/ff0d323c
’KUBOTHBIX B KOJUIEKI[HSIX»
12 CoBpeMeHHasi CUCTEMa OPraHMYECKOIO Bu6uoreka [IOK
Mupa https://m.edsoo.ru/ffod350c
13 OGo6LIeHNE ¥ TOBTOPEHHE U3YdEHHOT O bubsmorexa [IOK
https://m.edsoo.ru/ff0d5230
14 KonTtpoabnas padora Nel Bubmmorexa LIOK
https://m.edsoo.ru/ff0d37fa
15 DBOJIIONHUS YEI0BEKa (AHTPOIIOreHES) brbmorexa [IOK
https://m.edsoo.ru/ff0d3al6
16 HABmkymme CHJIbL (paxTopsr) bu6moreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/ff0d3b88
17 OCHOBHBIE CTAIMH IBOJIOIMU Y€JI0BEKa Bubsmotexa LIOK
https://m.edsoo.ru/ff0d5708
UYenoBeueckue pacel W IPUPOJHBIE
18 aJanTaluy 4yeaoBeKa bu6moreka [JOK

https://m.edsoo.ru/ff0d3f34

Pa3nen 3. Opranusmsl U OKpy:xaoumas cpeaa S4.

19 DKOJIOrHs KaK HayKa. brbmorexa LHOK
https://m.edso0.ru/ff0d4290
Cpenbl  oOWTaHHST ¥ JKOJIOTHYECKHE
20 (baxTopsl bubmoreka IIOK
https://m.edsoo.ru/ff0d4290
Abuotnueckue ¢aktopsl. JlabopaTopHas
padora Ne 3. «Mopdomoruueckne
21 O0COOCHHOCTH PACTEHHH M3 Pa3HBIX MECT Bu6mmotexa [JTOK
obutanus». JlaboparopHas pabora Ne 4. https://m.edso0.ru/ff0d448e
«BnusHUE CcBeTa Ha POCT M Pa3BUTHE
YepEeHKOB KoJieycay
22 buotnueckue GakTopbl brbmorexa LHOK
https://m.edsoo.ru/ff0d4614
DKOoNoruuecKkue XapaKTePUCTUKHU
nomyJsiiuu. [IpakTuueckas pabora Noe 2
23 «IToacu€r NIOTHOCTH MOMYJISIIIUNA Pa3HBIX bu6moreka [JOK

BHUJOB PaCTECHUI»

https://m.edsoo.ru/ff0d497a

Pasznea 4. Coob01mecTBa u dxoJgornyeckue cucremsl 104,
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bubmioreka [IOK

24 Coo01iecTBa OpraHn3MoB — OHOILIEHO3 1
https://m.edsoo.ru/ff0d4790
25 DKOJIOTUYECKUE CUCTEMBI (IKOCUCTEMBI) 1 brbmorexa LIOK
https://m.edsoo.ru/ff0d4c4a
OCHOBHBIC  IOKa3aTeJd  JKOCHUCTEMBI.
26 Oxonoruyeckue mnupamuabl. CpoiictBa | 1 bu6miorexa IOK
skocucrem. Cykiecens https://m.edsoo.ru/ff0d4ae2
27 [IpuUpOIHEIE SKOCUCTEMBI 1 Brbmotexa LIOK
https://m.edsoo.ru/ff0d4dd0
28 AHTpPOIOTr €HHBIE 3KOCUCTEMBI 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d4dd0
29 buochepa — riobanpHas dKocHUcTEMa 1 Bu6motexa [JOK
Semiu https://m.edsoo.ru/ff0d50d2
30 3aKOHOMEPHOCTH CYIIECTBOBAHMS | 4 Bu6mmoreka LIOK
Guocdepsr https://m.edso0.ru/ffod4ddo
31 YenoseuecTBo B 6uocdhepe 3emiu 1 brbmorexa LIOK
https://m.edsoo.ru/ff0d4f42
32 O606menne Tembl «CooOmecTBa U 1 Bu6imorexa [JOK
9KOJOTHICCKUC CUCTCMbI» https://m.edsoo.ru/ff0d542e
33 Kourtpoabnas padora Ne2 1 bubsmorexa [IOK
https://m.edsoo.ru/ff0d55a0
34 Pe3epBHBIiT ypok 1 brbmiorexa LIOK
https://m.edsoo.ru/ff0d5708
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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