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PaGoyast mporpamma yueOHOro npenmera «buonorus» (0a30BBI YPOBEHB)
COCTaBJicHa Ha OCHOBE TpeOOBaHWIA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNHHON MPOTPAMMEBI CPEHETO 001Iero 00pa3oBaHUsI B COOTBETCTBHH C:

— [Tpukazom MuHHCTEepCTBAa HAyKd W BbICHIETO  0Opa3oBaHUs
Poccuiickoii @eneparmu ot 17.05.2012 Ne 413 «OO0 yTBepkaeHun QpeaepaabHOro
TOCY/IapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa CPEIHEro 00IIero oOpa3oBaHUs»
C U3MEHEHUSIMU;

— [Ipukazom MunucrepcTsa npocsemenus Poccniickon denepannn ot
18.05.2023 Ne 371 «OO6 yrtBepxkaeHuu (enepanbHO 0Opa3zoBaTEIBHON
IPOrpaMMBbl CPEAHETO 001IEro 00pa3oBaHUs;

— [TonoskxeHneM O TOpsSAKE TEKYUIEr0 KOHTPOJS YCIEBAEMOCTU M
IIPOMEKYTOUYHOM arrecTalud OOy4YaromMXCs [0 OCHOBHOM 00pa3oBaTesbHON
porpamMme cpeHero oouiero oopazoBanus B 001eoopasoBaTebHoM aunee THUY,
YTBEPKIAECHHOIO pelIeHneM yuyeHoro coseta TV

— VYyebubiM miaHoMm ob1mieoOpazoBatensHoro Jlunes THUY wna 2026 -
2027 y4eOHbIN TOM, a TakKKe C ydeToM pabodeil mporpammbl BocruTaHus Jluies
THY.

PaGowass mporpamMma paccMOTpeHa Ha 3aceJaHHH IMKJIOBOW KOMHUCCHUH
€CTECTBCHHOHAYYHBIX TPEIMETOB

IIporokom Ne _ or«  » 2026 rona
PykoBomutens LIK Cepeknaea H.b.
COI'JTACOBAHO:
3amecTUTelNb IUpEeKTOpa 1O y4eOHO-BOCIIUTATENIbHOW  paboTe
byraesa C.M.

Pabouyro mporpamMmy cocraBuia:

Jlanmmnaa Omnbra [laBnoBHA, y4yuTedh OMOJOTHMU BBICHIEH KBaTU(DUKAITMOHHON
KaTeropuu


https://www.consultant.ru/document/cons_doc_LAW_452080/a3df413910bf5b362ed8e2df03b6efed600c273e/#dst100011

B cucreme cpemnero o6miero oOpa3oBaHus Y4eOHBIH mpeamer «buomorus»,
U3y4aeMblii Ha 0a30BOM YpOBHE, SIBJISICTCS 00S3aTCIIBHBIM YU4EeOHBIM ITPEIMETOM.

s u3ydeHus: 6uojoruv Ha 0a30BOM YpPOBHE CpeAHEro o0iiero oOpa3oBaHMS
otBoauTcs 68 wacoB: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11 kmacce — 34 gaca (1
Jac B HEJCIIO).

COJEPKAHUE OBYYEHUA
10 kaacce
Tema 1. BuoJsiorusi kak Hayka

buonoruss kak Hayka. CBsi3b OMOJOTMH C OOLIECTBEHHBIMHM, TEXHUYECKUMH U
JPYTMMH €CTECTBEHHBIMH HayKaMu, ¢uiocoduel, STUKOH, SCTETUKON U mpaBoM. Poib
ouonorun B (GOPMUPOBAHMM COBPEMEHHOW Hay4dyHOW KapTuHbl wmupa. Cucrema
OMOJIOTHYECKUX HAYK.

Metoasl MO3HAHUS >KUBOM MPUPOABI (HAOIIOAEHUE, SKCIEPUMEHT, OMHCAHUE,
U3MEpeHHe, KiaccuuKalus, MoJeIUPOBaHNE, CTATUCTUYECKast 00paboTKa TaHHBIX).

JlemoHcTpanuu:

[Toptpetsr: Y. Japsun, I'. Menaens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuipl U cxembl: «MeToIbI TO3HAHUS KUBOU IPUPOIBI».

IIpakTH4eckue padoThbI:
[IpakTuueckas padora Ne 1 «/cnonp3oBaHue pa3InyHBIX METOAOB IIPU U3YUECHUU
OMOJIOrMYECKIX 0OBEKTOBY.

Tema 2. 7/KuBble cuCTeMbl U UX OPraHU3ALMS

XKusbie cucreMbl (OHMOCHUCTEMBI) KakK MpeaMeT H3ydeHus Owuosoruu. OTaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OuMOCHMCTeM W UX pa3zHooOpa3ue. YPOBHHM OpraHu3alud OMOCHCTEM:
MOJIEKYJIAPHBIM, OpPraHOUIHO-KJIETOYHBIM, OPraHU3MEHHBIN, MOMYJIAIMOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOTreOleHOTHYECKH ), Onoc]epHBIi.

JleMoHCTpanuu:

Tabmuupl 1 cxeMbl: «OCHOBHBIE TPU3HAKUA >KU3HW», «YPOBHU OpraHU3AINU
YKUBOM TIPUPOJIBDY.

Oo6opynoBanue: Mojenb MoJiekyisl JJTHK.

Tema 3. XuMn4ecKkuii cocTaB H CTPOCHHE KJICTKH

XUMUYECKUHA COCTaB KJIETKM. XUMHUYECKHE DJIEMEHThI: MaKpO3JEMEHTHI,
MHUKpPO3JIEMEHTHI. Boia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIIMM BOABI W MHUHEpPAJIBHBIX BelmlecTB B  kieTke. [lognepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKHCIOTHI — MOHOMEpHI OEIKOB.
HezameHuMble M 3aMEHHMMbIE AMHUHOKHUCIOTHI. AMUHOKHUCIOTHBIM COCTaB. YpPOBHU
CTPYKTYpPBI OCIIKOBOW MOJICKYJIbI (TIEpBUYHAS, BTOpUYHAS, TPETUYHAS U UYETBEPTHYHAS
CTPYKTypa). XuMHUUecKue cBoMcTBa O0enkoB. buonornueckue GyHKIuu OEIKOB.



depmenTsl — Ouonoruueckue kartanuszaTtopel. CTpoeHue (epmeHTa: aKTHBHBIN
HEeHTp, cyocTpatHas cneuuduuHocts. Kodepmentsl. Buramunpl. OTinnuus pepmMeHTOB
OT HEOPTraHUYECKUX KaTaJln3aTOPOB.

VYrieBoapl: MOHOcaxapuabl (IJIIOKO3a, pubo3a M Ae30KcHpu003a), aucaxapuabl
(caxapo3sa, 1aKkTO3a) U NoJUcaxapu sl (Kpaxmadi, INIMKOTeH, 1eJuItoso3a). bruonoruueckue
(yHKLINHU yTJIEBOAOB.

Jlumunaer:  Tpurnuuepuasl,  Gochonmununabl,  crepouabl.  ['mapodunbHo-
ruapo¢oOHble cBoiicTBa. buonormueckue ¢yHkumuu nunuaos. CpaBHEHHE YIJIEBOJOB,
O€JIKOB U JIMMUJ0B KaK UICTOYHHUKOB SHEPIUH.

Hyxnennossie kucnorsl: JIHK n PHK. Hykneotuasl — MOHOMEpPB! HYKJIEMHOBBIX
kucnot. Crpoenne u ¢pynkuuu JJHK. Crpoenune u ¢pynkuuun PHK. Buast PHK. ATO:
ctpoenue u ¢yHkuuu. Llutonorus — Hayka o kierke. Kierounas teopus — npumep
B3aUMOJIEUCTBUS Hied U (PAKTOB B HAYYHOM IO3HAHUU. METOJIbl U3YUEHHUS KIETKH.

Krnerka kak nenoctHas xuBas cucrema. OOlIMe MPU3HAKU KIETOK: 3aMKHYTas
HapykHass MeMOpaHna, mojekynsl JIHK kak renernueckuil ammapar, cUCTeMa CHHTE3a
Oenka.

Tunsl KIETOK: syKapuOTHYecKass U IpokapuoThueckas. OCOOEHHOCTU CTPOEHUs
npokapuorrueckoit kietku. Kierounas crenka Oaktepuil. CTpoeHHEe dyKapHOTHUECKOM
KJ1eTKH. OCHOBHBIE OTJINYMS PACTUTEIBHOMN, )KUBOTHON U IPUOHON KIETKH.

IloBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX
¢yukuuu. Ilnazmatnueckas meMmOpana, e€ cBoiicTBa M ¢QyHKuuu. lluTomnmasma u eé
opranounsl. OnHomeMmOpanHble opraHouasl kietku: OIIC, anmapar [onbmxwy,
an3ocoMbl.  [lonyaBTOHOMHBIE  OpraHOMABl  KJIETKH: MHTOXOHAPWUH, IUIACTUIBI.
[IpoucxoxaeHue MUTOXOHApUM U iactul. Buasl mactua. HememOpaHHbie OpraHoOu bl
KJIETKUA: PUOOCOMBI, KJIETOYHBIA LEHTpP, LUEHTPHOIH, PECHUYKH, XIYTUKH. DYHKIUU
OpraHOWJ0B KJIETKU. BKiltoueHus.

SAnpo — perynstopHblii neHTp kieTku. CrTpoeHue sapa: saepHas 000s0uKa,
KapuoIlia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIIECTB B KIIETKE.

JdemoncTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkusnc, P. ®panxnun, K. M. bap.

Jduarpammbl: «PacnpeneneHne XMMHUUYECKHUX 3JIEMEHTOB B HEXKUBOW IPHUPOIEY,
«Pacnpenenenne XuMHYECKUX SJIEMEHTOB B JKUBOW MPUPOIE».

Ta6muubl u cxembl: «llepuoguueckass Tabnua XUMHYECKUX JIIEMEHTOBY,
«CTtpoenue MoInekyiabl BOJbD», «buocunTres Oenka», «CTpoeHHE MOJEKYNBI Oenkay,
«Ctpoenne hepmenta», «Hyknennosrsie kuciotel. JIHK», «Ctpoenue monexynsr ATDy,
«CTpoeHME 3YKapUOTHYECKOW KIETKN», «CTpoeHne XUBOTHON KieTkn», «CTpoeHue
pacTUTENbHON KIETKW», «CTpOEHHE MPOKAPUOTHUECKON KiIeTKn», «CTpoeHue sapa
KJIETKH», «YTJIEBOIABD), «JIMIIHIBIY.

O6opynoBaHue: CBETOBOM  MHMKPOCKOI, 00OpyJOBaHHE JJsi MpPOBEJEHUs
HAOIIOICHNH, U3MEPEHUH, IKCIEPUMEHTOB, MUKPOIIPETIAPAThI PACTUTEIIBHBIX, JKUBOTHBIX
U OaKTepHaIbHBIX KIETOK.

JlabopaTopHble M NpaKkTHYecKHe padoThI:
- JlabopatopHast pabora Ne 1. «l3yuenme KaTanUTUUECKONH AKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMIIIa3bl WITH KaTaJla3hl).



— Jlaboparopnast pabora Neo 2. «lM3ydyeHwe CTpOeHUS KIETOK DPACTCHHIA,
KUBOTHBIX M OaKTepwWil IOJ MHKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemnapaTtax W uX
OTIMCAHUEY.

Tema 4. ’KnuzHeaeaTeJbLHOCTh KJIETKH

OOmMeH BemiecTB, WM MeTa0OIM3M. AcCCUMWIISALUS (TUIACTUUECKUN OOMEH) U
TUCCUMWIIALINS  (SHEpPreTU4YeCKuid OoOMEeH) — JBE CTOPOHBI EIUMHOTO Mpolecca
MeTabonu3Ma. Pojb 3aKOHOB COXpaHEHMs] BEUIECTB W DSHEPIMM B IMOHUMAHUU
Metabonu3zMa. Tumbl oOMeHa BemiecTB: AaBTOTPO(HBIE U rerepoTpodHbiil. Poib
(epMEHTOB B 0OMEHE BEILIECTB U MPEBPALLEHUN YHEPTHH B KIETKE.

dortocunte3. CreroBasi u TeMHoBas (a3bl oTocuHTe3a. Peakuuu GoTocuHTE3A.
OddextuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3a ISl )KU3HU Ha 3emie. Biausinue
yCIIOBUM cpelbl Ha (OTOCHHTE3 M CHOCOOBI TOBBIIMIEHUS €ro MPOJYKTUBHOCTH Y
KYJIbTYPHBIX paCTEHUMN

XeMocuHTe3. XeMOCHHTE3Upylonme OakTepund. 3HAYEHUE XEMOCHUHTE3a JUIs
JKU3HU Ha 3eMIIe.

DOHepreTuyeckuii oOMeH B KIeTke. PacimenieHue BeIIECTB, BBIACICHHE U
aKKyMYJIUPDOBaHUE PHEPTHH B KJIETKE. OTalbl 3HEpreThueckoro oomena. I mukonms.
bpoxenue u ero Buubl. Kucnopomnoe oxuciaeHue, WM KIE€TOYHOE JbIXaHUE.
OxucnutenbHoe pochopunupoBanre. IPPEKTUBHOCTh IHEPIrETHUECKOTO0 OOMEHA.

Peakuuu marpuyHoro cunresa. I'enetnueckas unpopmanusa u JJHK. Peanuzauus
reHeTuyeckoi uHdopmanuum B KiIeTke. [eHeTHueckuid KOI ¥ €ro CBOWCTBA.
Tpanckpunuus — matpuunblii cuHTe3 PHK. Tpancnsmus — OuocunTes Oenka. DTambl
TpaHcasauuu. KoaupoBanne aMuHOKUCIOT. Poiib pubocom B OnocuHTe3€ Oernka.

Heknerounsie ¢opmbl ku3aum — BHpYChl. Hctopusi otkpeitus Bupycon (/1.W.
NBanoBckuii). OCOOCHHOCTH CTPOCHUS W JKM3HCHHBIM IMKJI BHpPYCOB. bakrepuodarm.
bosesHn pacteHui, KUBOTHBIX W YEJIOBEKAa, BbI3BIBAEMbIE BHUpycamMHu. Bupyc
umMMmyHo epunuta yenoseka (BUYU) — Bo3oyaurens CIIN/a. O6patHast TpaHCKpUILIKS,
peBepTasza u uHTerpasa. [Ipodunakruka pacnpocTpaHeHUs] BAPYCHBIX 3a00J1€BaHUM.

Hemonctpauuu: Iloprperni: H. K. Koabmos, [I. U. HWBanoBckmii, K. A.
Tumupsses.

Tabauubl U cxembl: «Tumbl muTanusy, «MeTtabonuzm», «MUTOXOHIPUSY,
«JHepreTudyeckuit oOMen», «Xnopomnacty, «®Dorto cunTe’y, «Ctpoenue JIHK»,
«Ctpoenne u (QyHkuuonupoBanue reHay, «CuHTe3 Oenka», «[eHeTHueckwii Koy,
«Bupyco», «baktepuodaru», «CtpoeHue u xku3HeHHBIM 1Wkia Bupyca CIIN]a,
Oakrepuodaray, «Permnukarus JHK».

O6opynoBanue: wmojnenu-ammiukanuun «YaBoeane JIHK w  tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHne KIETKH»; MoJienb cTpykTypsl JTHK.

Tema S. PazMHOKeHHe U HHAUBUAYAJIbHOE Pa3BUTHE OPIraHU3MOB
Knerounslii 1ukn, wiv KU3HEHHBIM LUK KiIeTku. HWHTepdaza v MUTO3.

[Tponeccrl, mporekaromue B uHTepdase. Perumkanus — peaxkius MaTpUIHOTO CHHTE3a
JHK. Ctpoenne xpoMocoM. XpOMOCOMHBIH HabOp — KapHOTUN. JIUTUIOMAHBIA |



rariouAHbBIA  XpOMOCOMHBIE ~ HaOopbl.  Xpomatuibl. LluTosmornueckue  OCHOBBI
Pa3MHOXEHHUS U MHINBUYAJIbHOTO PA3BUTUS OPraHU3MOB.

Jlenenne kietkn — wmuTo3. Craauu muto3a. Ilpomeccsl, mpoucxonsduige Ha
Pa3HBIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBICI MUTO3a.

ITporpammupyemast ruO€ib KIETKHU — arloNnTo3.

@opMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecronoe U monoBoe. Bunapl  Gecmnonoro
Pa3MHOXKEHHMsI:  JI€JICHHE  HAJBOE, IOYKOBAaHME OJHO- W  MHOIOKJIETOYHBIX,
cropooOpa3oBaHMe, BEreTaTMBHOE pa3MHOXKEeHHE. VICKycCTBEHHOE KIOHMpPOBaHME
OpPraHU3MOB, €70 3HAYEHUE JUUIS CEJICKIINH.

[TosoBOE pa3MHOMXKEHUE, €70 OTIANYUS OT OECIIONOTO.

Meiio3. Craguum wmeio3a. Ilpoueccel, npoucxoasimue Ha CTagusx MeHosa.
[ToBenenune xpomocom B Meio3e. KpoccuHroep. buonornyeckuii cMbICH M 3HAYEHUE
Meno3a.

["ametorenes — mpoiecc 00pa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [lonoBbIe
JKeJle3bl: CEMEHHUKU U SUYHUKU. OOpa3zoBaHHe U Pa3BUTHE IMOJIOBBIX KIETOK — ramer

(cmiepmaTo30u, SANIIEKIETKa) — cHepMaTrorene3 u ooreHe3. OCOOEHHOCTH CTPOECHUS
SAMIEKJIETOK U criepmMaTo3on1oB. OmnonorBopenue. [laprenorenes.
NunuBunyanpHoe  pa3BuTHE  (OHTOTEHE3).  OMOpHUOHAIBbHOE  pa3BUTHE

(oMOpuorene3). OTtanbl 3MOPHOHAIBHOTO Pa3BUTHS Y TIO3BOHOYHBIX KMBOTHBIX:
npobneHue, racTpyisanus, opraHorere3. IloctamOpuonanpHOEe paszButue. TuIbl
NOCTAMOPHOHAIBHOTO Pa3BUTHS: NpsMoe, HenpsiMoe (InunHo4YHOoe). BiusgHue cpeabl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct n pa3Butue pacteHuil. OHTOreHe3 LIBETKOBOTO PACTEHMSI: CTPOCHHUE CEMEHH,
CTaJIMM Pa3BUTHSIL.

JdemoHcTpanum:

Tabmuuet u  cxembl: «®DOpMBI  Pa3MHOKEHHUS OpraHu3MoB», «/IBoiiHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PAacCTEHH», «BereraTuBHOE pPa3MHOKEHUE PACTECHUI,
«/lenenne xinetku OakTepuit», « CTPOCHHE MOJOBBIX KIETOK», «CTPOEHUE XPOMOCOMBIY,
«KJ1eTOYHBIN [TUKIT, «Pennukanus JHK», «Muto3», «Meio3», «IIpsmoe
U HEnmpsIMOe pa3BUTHE», «['aMeToreHe3 y MIIEKONMMUTAIOIMIMX U 4YeloBEeKa», «OCHOBHBIE
CTaJIUM OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOIIL, MHKPOITpENapaThl «CriepMaTo30u bl
MJICKOIIUTAIOLIErO», «SIHIEeKIIeTka MieKkonuTaruero», «KapuokuHes B KiIeTKax
KOpEIlKa JIyKa», MarHuTHas Mojefb-aniukanus «Jlenenue knetku», moaens JIHK,
MojieTh MeTada3HON XPOMOCOMBI.

JlabopaTopHble M NpaKkTHYecKHe padoThI:

JlabopaTtopnas pabora Ne 3. «HabmroneHne MuTo3a B KJI€TKax KOHUMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenaparax.

Jlaboparopuast pabota Ne 4. «M3ydeHne CTpOEHHUsI MOJOBBIX KIETOK HAa TOTOBBIX
MUKpOTpernapaTax.

Tema 6. HacjiecCTBEeHHOCTh U K3MEHYHUBOCTH OPraHU3MOB

[IpenmeT u 3amaun reHeTuku. Mictopus pa3BUTHS T€HETUKU. POib MUTOJIOTUM U
AMOpPHOJIOTHH B CTAHOBIICHUU T€HETHKU. BKIag poccHiCKUX M 3apyOeKHBIX yYEHBIX B
pa3BUTHE TEHETHMKM MeETonbl TEHETUKU (THOPHUAO0IOTUYECKHUH, HUTOTCHETHYCCKUM,



MOJIEKYJISIpHO-TeHeTUYeCKU). OCHOBHBIE TI'€HETHYECKHE TOHSATHs. [ eHeTuueckas
CHUMBOJIMKA, HCIIONIb3YyEMasi B CXEMAaX CKPEILUBaHUI.

3aKOHOMEPHOCTU HACJEJI0BAaHUSA INPU3HAKOB, YCTaHOBIEHHBbIE ['. MeHnzenem.
MonoruOpuaHoe CKpelrBaHue. 3aKOH €IUHO00pa3usi rMOpUIOB MEPBOrO MOKOJEHUS.
[TpaBmiio nOMMHMpPOBaHUA. 3aKOH PACILEIUICHUS MTPU3HAKOB. ['MIIOTE3a YMCTOTHI raMerT.
[TostHOE ¥ HENOIHOE JOMUHHUPOBAHHUE.

JIuruOpuiHOe CKpelMBaHUWE. 3aKOH HE3aBUCHMOIO HAcleJOBaHUS IPU3HAKOB.
[luTorenernueckre  OCHOBbl ~ OUTHOPUIHOIO  CKpEIMBaHUS.  AHaJIM3UpYIOlIee
ckpemmBaHue. VIcronb30BaHUE AHANM3HMPYIOUIETO CKPEIUMBAHMS JUIS  ONpPENEICHUS
TE€HOTHUIIa OCOOHU.

CuenneHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cremjieHHOMY
HacJIeI0BaHUIO reHoB. Hapylenue creruieHns reHOB B pe3yJibTaTe KPOCCHUHIOBEPA.

XpOMOCOMHasI TEOPHsI HACIEACTBEHHOCTH. | e HeTHYECKNE KapThl.

I'enernka mnosa. XpOMOCOMHOE ONpeAEieHUE Imoia. AYTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['oMOraMeTHble U reTeporaMeTHble oprann3msl. HacinenoBanue npu3HaKkos,
CLEIUIEHHBIX C IIOJIOM.

N3meHunBoCTh. Buapl M3MEHYMBOCTU: HEHACIEACTBEHHAs W HACIJIEICTBEHHAS.
Ponb cpeapl B HEHAcIEACTBEHHOW M3MEHUYMBOCTU. XapaKTEpPUCTUKA MOJIU(DUKAIIMOHHON
W3MEHUMBOCTH. BapuanmonHsli psx W BapuanumoHHas Kpusas. Hopma peaxkuuum
npusHaka. KoanuecTBeHHbIE U KaU€CTBEHHBIE IPU3HAKN U UX HOpMa peakunu. CBoiicTBa
MOIU(PUKATUOHHONW U3MEHUNBOCTH.

HacnencrBenHasi, wWiM TEHOTUIIMYECKas, M3MEHUMBOCTh. KoMOMHaTHBHas
U3MEHYHMBOCTh. Melo3 U MOJIOBOM MPOLECC — OCHOBAa KOMOMHATUBHON M3MEHYHBOCTH.
MyrtanronHass W3MEeHUMBOCTh. Kiaccudukanuss MyTanuid: TeHHblE, XPOMOCOMHBIE,
reHoMHble. Yacrtora W OpUYMHBI MyTauuid. MytareHHsle (axkTopbel. 3aKoH
TOMOJIOTMYECKUX PSAOB B HaclieACTBEHHOU n3MeHunBocty H. 1. BaBunoga.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHUYNBOCTb.

I'eneruxka u4enmoBeka. Kapuotun denoBeka. (OCHOBHBIE METOJAbl TE€HETHUKHU
YeJIOBEKa: TC€HCAJOTHMYECCKHMI, OJM3HEIOBBIH, IUTOTCHCTUYCCKUM, OHOXUMUYECKUM,
MOJIEKYJISIpHO-TeHeTUUeCKUid. COBpPEMEHHOE OIpEAEIIEHNE T€HOTUIA: MOJTHON€HOMHOE
CEKBECHUPOBAHNE, T'E€HOTUIIMpPOBaHME, B TOM uwucie ¢ nomompro [II[P- anamuza.
HacnencrBennble 3a001eBaHus YeI0BEKa: T€HHBIC 00JE€3HHU, 00JE3HU ¢ HACJICACTBEHHOMN
NPEPacoNoKEHHOCThI0, XPOMOCOMHBIE 0o0je3HH. ComMaTHUecKue M TIeHepaTHUBHBIC
mytaiun CtBoJyioBble KiIEeTKH. I[IpuHIUMIBI 310poBOro o0Opasa KM3HH, IHMATHOCTHUKH,
npoQUIAKTUKK M JIEYEHUST TIeHETHYecKuX  Oosie3Hel. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEIULUHCKONW T'€HETUKHU B MPEJOTBPALLECHUU U JICUCHUU
TeHETUYECKHX 3a00JIeBaHMI YeTTOBEKa.

JleMoHCTpaLHuU:

IToptpets: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B
Tumogees-Pecosckuii, H. Y. BaBuios.

Tabmuupl U cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE M €r0 IUTOTCHETHYECKas
OCHOBa», «3aKOH pacUICIUICHUS! M €ro IUTO-TEHETHYECKas OCHOBa», «3aKOH YHCTOTHI
rameTt», «Jlurubpumnoe ckpemmBaHuey, «lluTomornueckne OCHOBBI JAUTUOPHUIHOTO
CKpeluBaHus», «Menos3», «B3aumMoaencTBUE aJUIENbHBIX I HOBY, «I €HeTUYeCKrue KapThbl
pacTeHui, SKUBOTHBIX W  4YeJoBeKa», «l'eHeTuka 1mona», «3aKOHOMEPHOCTH
HacJeAOBaHusl, CIEIUVIEHHOTO ¢ ToioM», «KapuoTumbl dYenoBeka U KUBOTHBIXY,



«Buapr U3MEHUUBOCTHY, «MoaudukanroHHas W3MEHYUBOCTHY, «HacnemoBanue
pesyc-dpakropa», «l'eHeTuka Tpymnm KpoBu», « MyTallMOHHAS U3BMEHUHUBOCTHY.

O6opynoBanue:  MoJenu-anIuIMKanuu  «MOHOTHOPUIHOE  CKPEIIMBAHUEY,
«Hemnonnoe nomuHupoBanue», «luruOpunHoe ckpenBanuey, «llepekpéct xpomocomy;
MUKPOCKON M MHKporpe - napat «Jpo3zoduna» (Hopma, Mmyrauuu (QOpMbl KPbUIBEB U
OKpackH Tena); repbapuii «I'opox MoCeBHON».

JlabopaTopHble U IpaKTHYeCKUE PadoThI:

JIabopatopHast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPHUIHOTO CKPEIIMBAHUS y Ip030(UIIbI Ha TOTOBBIX MUKpOIpENapaTax».

Jlabopatopnast pabora No 6. «M3yuenue MoAMGUKAIMOHHON HM3MEHUYMBOCTH,
IIOCTPOECHHE BAPUALIMOHHOTO psZia U BAPUALIMOHHOW KPUBOI».

JIaGopaTtopHast pabora Ne 7. «AHanu3 MyTauuil y JIpo30(Quibl Ha TOTOBBIX
MUKpOTpenapaTax.

[Tpaxktuueckas padora Ne 2. «CocTaBieHHEe U aHAJIU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexkuust oprann3moB. OCHOBbI OMOTEXHOJIOTUH

Cenexuus Kak Hayka M IpoOLEcC. 3apOKJIEHUE CEJIEKIMM W JIOMECTHUKaLHs.
VYuenne H. W. BaBuioBa o LEHTpax MPOUCXOXAEHUS M MHOT0OOpa3usl KyJIbTYPHBIX
pacteHuid. LIeHTpbI NpONCX0KICHNS JOMAIIHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOJIbl CeleKUUU. MaccoBblii U MHIUBUAYAIbHBII OTOOpPH B
CEJIEKIIMM pacTEeHUN M XKUBOTHBIX. OLIEHKa 3KCTEpbepa

bnuskoponcTBeHHoe ckpemuBaHue — UHOpUIUHT. Yucras nunusa. CkpeniuBaHue
YUCTBIX JIMHUU. ['erepo3uc, unm rulpuanHas cuia. HepoacTBeHHOe CKpeulMBaHUE —
ayropuaunr. OtnanéHHas rubpuanzanus u e€ ycnexu. VICKyCCTBEHHBI MyTareHes u
[IOJIy4YeHUE  MOJMUIUIOUIOB. JIOCTMIKEHHS  CEJIEKLMM  PACTEHUM, JKUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonoruss Kak OTpacib IPOU3BOACTBA. ['€HHAs MWH)KEHepHus. OTalbl
co3nanusi pekomOuHanTHOU JIHK u Tpancrennbix opranu3zMoB. KieTouHasi HHKEHEpUS.
Kierounsle KynbTypbl. MHUKPOKJIOHaJIBHOE pa3sMHOXKEHUE pacTeHuid. KnoHupoBanue
BBICOKOIIPOJYKTHUBHBIX  CEJIbCKOXO3SIMICTBEHHBIX  OpPraHU3MOB. OKOJOTHYECKHE U
stnyeckue npodnemsl. [MO — reneTudecku MOM(UITUPOBAHHBIE OPTaHU3MBI.

JdemoncTpanum:

[Toprpetsr: H. U. BaBunos, U. B. Muuypums, I'. /I. Kapneuenko, M. ®@. 11BaHoB.

Tabmumpl W cxembl: kapta «lIeHTpBI NPOUCXOXKIECHUS H MHOT00Opasws
KYJbTYPHBIX pacTeHui», «lloponbl aOMamHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacteHuit», «OtnanéHnas rubpunmuzanus», «Pabotel akagemuka M. @. VBanoBay,
«lomumumonausi»y,  «OO0bekTHl  OuMoTexHONOTHH»,  «KJeTouHble  KymbTyphl U
KJIOHUpOBaHUE», « KOHCTpYHpPOBAHUE U MEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSKU TJIOJAOB M KOPHEIJIONOB JUKUX (DOPM M KYJIbTYPHBIX
COpTOB pacTeHuil; repdapuii «CelbCKOX03SMCTBEHHBIE PACTEHUS.

JlabopaTopHble 1 NpaKTH4YeCKHue PadoOTHI:
Okckypeus «OCHOBHBIE METOJIbI M JOCTHUIKEHUS CEIEKIUU PACTEHUM M KMBOTHBIX
(Ha CeNeKUMOHHYIO CTAHLHUIO, TUIEMEHHYI0 (hepMy, COPTOHCIBITATEIbHBINA YYacTOK, B
TEIUTMYHOE XO0341CTBO, JIa0OPAaTOPHIO arpOYHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



11 kaace

Tema 1. DBoTIOMOHHAS 0HOJIOTHA

[Ipennoceuiku BOSHUKHOBEHHUS 3BOJIIOLMOHHONW TEOPUH. DBOJIIOLIMOHHAS TEOPHS U
e€¢ MecTto B Ouosiornu. BiusHuEe SBOJIIOIMOHHON TEOpUM HA PA3BUTHE OUOJIOTUHU U
JIPYTHUX HayK.

CBuzerensctBa  3BoitonMH.  [lameoHTonoruueckue:  MOCIEN0BATEIBLHOCTD
MOSIBJICHUSI BHJOB B  MAJCOHTOJIOTMUECKOW  JIETONMUCH, TEpeXOaHble  (HOPMBL.
buoreorpaduueckue: cxoacTBo u paznuuue ¢payH u Gprop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKUE: CXOJCTBAa M  pa3inyusl SMOPHOHOB pa3HbIX BHJIOB
NO3BOHOYHBIX.  CpaBHUTENIbHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  aHAJIOTHYHBIE,
pyIMMEHTapHble OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE:  CXOJCTBO
MEXaHU3MOB HACJIECTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX TMyTel y Bcex
OpraHU3MOB.

OpomonnonHas teopus Y. Jlapsuna. [Ipennocbuiky BOSHUKHOBEHUS JapBUHU3MA.
JIBuKyiue Cuibl 3BOJIONMU BUAOB 1O JlapBuHY (M30BITOUHOE pPa3MHOXKEHHE TpU
OTrpaHUYEHHOCTH PECYPCOB, HEONpPEIeIEHHAs] U3BMEHYMBOCTh, 00pbh0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBINU O0TOOD).

Cunrernyeckass Teopusi sBomouud (CTD) u €€ OCHOBHBIE TIOJOKEHUS.
MuxkposBomtonus. [Tomymsius Kak eIMHULIA BUA U YBOJOLIUH.

JBuwxkyume cuibl ((akTopbl) 3BOJIOLUMHM BUAOB B Npupoje. MyTalMOHHBIH
npolecc U KOMOMHATHBHAS H3MEHYHBOCTH. [lOMyssIIMOHHBIE BOJHBI U JIpeiid) TeHOB.
W3omnsimus 1 MUrparmsi.

EctecTBeHHBIE OTOOp — HaNpaBSIOMIUN dakrop sBOMOIMA.  DPOpPMBI
€CTECTBEHHOT'0 0TOOpA.

[TpucrocoOneHHOCT,  OpPraHu3MOB  Kak  pe3yibTar sBojtonuu. [Ipumepst
npucrnocobaeHuit y opranu3MoB. ApoMopdo3bl U UANOATATITAIINH.

Bun u BunooOpazoBanue. Kpurepuu Buaa. OcHoBHbIE (hOpMBI BUA00OpA30BAHUS:
reorpaduueckoe, IKOJIOTHYECKOE.

MakposBomtonusi.  PopMmbl  dBOJIIOLMK:  (QUIETHYECKas,  JUBEpPreHTHasd,
KOHBEpIeHTHas1, napasienbHas. HeobpaTumocTh 3BOMIOIUY.

[IpoucxoxkaeHue OT HecHelHalIu3UpOBaHHBIX TNpenkoB. IIporpeccupyromas
crenMaIn3anys. AJanTUBHAS pauarysl.

JdemoncTpanum:
[Moptpetsr: K. JIunneit, XK. b. Jlamapk, U. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. CeBepiios.

Tabmuupl 1 cxembl: «Pa3BUTHE OPraHUYECKOrO MHpa Ha 3emie», «3apoJIbliin
MO3BOHOYHBIX >KMBOTHBIX», «ApXeomnTepukcy, «DopMbel OOprOBI 3a CYIIECTBOBAaHHEY,
«EctectBennblii oT60p», «MHOrooOpa3ue copToB pacTeHuil», «MHOroo0Opasme mopon
KUBOTHBIX», «llomynsimuuy, «MyTanMoHHAs  HU3MEHYHUBOCTH», «ApPOMOPGhO3bI»,
«Mnmnoamanranuny», «O0mas nerenepanus», «JIBrwkymme cuibl 3Bomonum», «Kapra-
cxema wMapmpyTta myremectBus Y. Jlapunay, «boppba 3a CyliecTBOBaHHUEY,
«I[IpucnocoOIeHHOCT,  OpPraHU3MOBY, «I"eorpadpuyeckoe BHUI000pa3OBaHMEY,
«DKOJI0rH4ecKoe BU1000pPa30BaHUE.

ObopynoBaHue: KOJJICKIUS HACEKOMBIX C PAa3IMYHBIMU TUIIAMH OKpPacKd; HaOOp
IUIOIOB U ceMsiH; Koyuiekuusi «[Ipumepbl 3alIUTHBIX MPHUCIIOCOOIIEHUH y JKUBOTHBIXY;



MarHuTHasg Mojaeinb «OCHOBHbBIE HAIlpaBI€HUS SBOJIOLUUUY»; OO0BEMHAs MOJEIb
«CTpoeHue TOJIOBHOTO MO3ra TO3BOHOYHBIX ).

buoreorpaduueckass kapra Mupa; Kouekuus —«@POpMbl  COXPaHHOCTH
MCKONIAEMBIX J>KMBOTHBIX M pacTEHUI»; MarHuTHas Mojenb-ammiukauusa «llepekpéct
XpOMOCOMY; BIIaKHbIe mpenaparsl «Pa3BuTue HacekoMoro», «Pa3Butue Arymkn»;
Mukpomnpenapat «Jpo3zoduna» (Hopma, MmyTranuu GopMbl KPbLIEEB U OKPACKH TeJa).

JlabopaTopHble U IpaKTHYeCKUE PadOThI:

JIabopatopHast pabora Nel. «CpaBHeHHE BHUIOB IO MOP(OIOrHUECKOMY
KPUTEPUION.

Jlaboparopnas padorta Ne 2. «OnucaHue NpPUCIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHUE ¥ pa3BUTHE KU3HU HA 3emJie (9 1)

JloHay4HbIE TIPEICTAaBICHUSA O 3apOXKIACHUM >KU3HU. HayuHbple TuUIIOTE3BI
BO3HUKHOBEHHMSI KM3HHM Ha 3emiie: adMoreHe3 W NaHchepMus. XUMHUYECKas SBOJIOLUS.
AOGUOreHHBIN CUHTE3 OPraHUYECKUX BELIECTB U3 HEOPraHMYECKHX. DKCIIEPUMEHTAIbHOE
HOJTBEPkKACHNE XUMHUUECKOM 3Bomony. HadanpHble sTansl 6MOI0rHYecKoi 3BOTIOHH.
['unoreza PHK-mupa. ®opmupoBaHue MeOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
nporokiieTku. [lepBele KieTkn u ux sBomoonusd. DopMupoBaHHME OCHOBHBIX TIPYIII
JKUBBIX OpPTraHU3MOB.

Pa3Butne xn3Hu Ha 3emsle no 3pam M nepuonaM. Karapxel. Apxeickas u
npotepo3oiickas 3pel. [lameosolickas 3pa u €€ nmepuoabl: KEeMOPUNUCKUN, OPIOBUKCKUH,
CUJIypUHCKUH, 1€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so30iickas apa U €€ Mmepuobl: TPHACOBBIM, FOPCKUM, MenoBoM. KaliHo30MCcKas
apa U €€ MepUO/Ibl: MaIEOr€HOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepuCcTHKa KJIMMaTa M TEOJOTMYECKUX mpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLUN PACTUTEIBHOTO M KUBOTHOTO MHUpa. ApoMOp(03bl y paCTCeHUN U KUBOTHBIX.
[TosiBieHue, pacBET U BBIMUPAHUE TPYIII JKUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro MHUpa Kak OTpaxeHue HBoOIUU. (OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIIBI OPraHU3MOB.

OBodrOLMs 4YelIOBEKa. AHTPOIOJIOrMS Kak Hayka. Pa3BuTue mnpencrtaBieHMH O
IIPOUCXOXKIEHUM 4YeIoBeKa. MeToapl n3ydeHus aHTponoreHe3a. CXoAcTBa M pas3inyus
YEJI0BEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YETIOBEKa.

JiBmwkymue cuibl (pakTopsl) aHTponoreHesa. HaciencTBeHHass U3MEHUMBOCTD U
ecTecTBEHHBI 0TOOp. OOlIeCTBEeHHBIN 00pa3 KM3HH, W3TOTOBIEHUE OPYAMUH TpyIa,
MBIIUICHHE, PEYb.

OcCHOBHBIE CTaauM W BETBHU DBOJIOIMHU YEJIOBEKA: aBCTPAJONUTEKH, YeloBek
ymenslid, YenoBek npsamoxomsamui, YenoBexk HeanaeprainbCcKuil, UeoBeK pa3yMHBIN.
Haxonkyu uckomaembIX OCTAHKOB, BpeMsl CYLIECTBOBAHHS, 00JIAaCTh paclpOCTpaHEHUS,
00BEM TOJOBHOIO MO3ra, 00pa3 KU3HU, OPYIUS.

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BpONeouaHast (eBpasuiickas),
HErpo-aBCcTpajouaHas (PKBaTOpUaibHasA), MOHTOJOUAHAs (a3MaTCKO-aMEpPUKAHCKas).
YepThl NpPUCIOCOOTICHHOCTH TMpEACTaBUTENEH YeNOBEYECKUX pac K  YCIOBUSAM
cyuiecTBoBaHud. ENMHCTBO uenoBedyeckux pac. KpuTuka conuanbHOrO JapBUHM3MA U
pacusma.



JleMoHCTpaLMuU:

[Toptpetsr: @. Penn, JI. [Tactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y. JlapBuH.

Tabmunel u  cxembl: «Bo3HukHOBenne ColaHEYHOM CHUCTEMBI», «Pa3BuTHe
OpPraHUYECKOro mupa», «PacturenpHas KieTkay, <«OKUBOTHas  KJIETKay,
«IIpokapuoruueckass kieTka», «CoBpeMEHHass CHCTEMa OPraHUYECKOTO MHUPay,
«CpaBHEeHHE aHATOMUYECKUX YEPT CTPOCHUS YEJOBEKa U YEIIOBEKOOOPA3HBIX 00E3bSIHY,
«OCHOBHBIE MECTa MaJICOHTOJIOTHYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO YEJIOBEKaY,
«/peBneitmme  moaw»,  «JpeBHue  mroam», «llepBble COBpEMEHHBIE JIOINY,
«YenoBevyeckue pacob».

Ob6opynoBanue: mynspku «lIpoucxoxenne deinoBeka (OIOCTHI aBCTPaJIONUTEKA,
MUTEKAaHTPOIa, HeaHJepTaiblla, KPOMAHBOHIA)»; CIENKH KaMEHHBIX  OpyAui
NEepPBOOBITHOTO 4YeJOBeKa (KaMHHU-YOMIEphl, pyOmina, ckpebia); reoXpoHOIOrHYecKas
Tabyuia; KoyuieKus «DopMbl COXpaHHOCTH MCKOMIAEMBIX KUBOTHBIX M PACTCHHII.

JlabopaTopHble M NpaKTHYecKHe PadoOThI:

[Tpaktuueckass pabora Ne 1. «/3yyeHHe HCKOMAeMbIX OCTATKOB pPACTEHUH U
JKABOTHBIX B KOJUICKLIUSX).

OKcKkypeusi «OBOJIIOLMS  OpraHUYecKoro Mupa Ha 3emie» (B €CTEeCTBEHHO-
Hay4YHBIN WM KpaeBEeIUECKUN My3ei).

Tema 3. OpranusmMsbl 1 OKpYy:KalIas cpeaa

DKoJIOrWsl KaK HayKa. 3aJaud W pa3feibl 3KOJIOrMU. MeToabl 3KOJIOTMYECKUX
UCCIEA0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEIOBEKA. DKOCHCTEMBI
UCCIIeI0BaHUM. DKOJIOTH4eCKO€ MUPOBO33PEHUE COBPEMEHHOTO YENIOBEKA.

Cpenbl oOuTaHHMsl OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAsA, IOYBEHHAs,
BHYTPUOpPTaHW3MEHHAas.

Okonoruyeckue  ¢akropsl. Krnaccupukanus — 9KOJOTHYECKUX  (PaKTOPOB:
adnoTHYeCcKue, OMOTHYECKHUE M aHTPOTIOreHHbIe. [[elicTBre dKoIornueckux (GakTopoB HA
OpraHU3MBlI.

AbGuotnyeckue (GakToOpbl: CBET, TeMmIeparypa, BIaXHOCTb. doTonepuonusm.
[Tpucnocobnenusi opraHu3MoB K JeHCTBUIO abuoTHueckux (aktopoB. buonormueckue
PUTMBI.

buotndeckue ¢akropsl. Bumbl OHMOTHYECKHMX B3aUMOACHCTBHUI: KOHKYPEHIIHS,
XUIIHAYECTBO, CcUMOMO3 u ero ¢opmel. [lapazutusm, koomepauus, MyTyajau3M,
KOMMEHCaIN3M  (KBapTHUPAHCTBO, HaxJIEOHUYECTBO). AMEHCANW3M, HEUTpaIHU3M.
3HayeHHe OHMOTHMYECKMX B3aUMOJCHCTBMI JUId CYIIECTBOBAHUS OPraHHW3MOB B
MPUPOJHBIX COOOLIECTBAX.

DKOJIOTUYECKUE  XapaKTepUCTUKH  momynsiuu.  OCHOBHBIE — TOKa3aTelu
HOMYJISLUHU: YACIEHHOCTb, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD, IIPUPOCT, MUTPALIMS.
JluHamMuKa 4MCIIEHHOCTH MOMYJIALUU U €€ PeryIsaius.

JdeMoHcTpanum:

[Toptpetsr: A. l'ymGonbar, K. @. Pynbe, 3. I'ekkens.

Tabmuupel U cxemsl: kapta «l[Ipupognbsie 30HBI 3emau», «Cpeapl oOWUTaHUS
opranu3moBy»,  «®Doronepuonusm»,  «llomynsuunm»,  «3aKOHOMEPHOCTH  pOCTa
YHUCICHHOCTH MOMYJSINY UHPY30pUH-Tyhenbkn», «[Iumessie nenmny.



Tema 4. Coo0niecTBa M 3KOJOrn4ecKue CuCTeMbI

CooOuiectBO opraHu3MoB - OuoneHo3. CTpykTypel OHOLIEHO3a: BUIOBas,
IPOCTpPaHCTBEHHAs!, Tpopuueckas (nuieBas). Buasl-nomuHanTsl. CBsI3u B OMOLIEHO3E.

Jkojoruyeckue cuctembl (9kocuctemsbl). Ilonstne 006 »sKkocucteme U
ouoreorieHo3e.  DyHKIUMOHAIBHbIE  KOMIIOHEHTBHI ~ SKOCHUCTEMBI:  MPOJYILEHTHI,
KOHCYMEHTBI, penylneHThl. KpyroBopoT BemeCTB M TOTOK SHEPTrHM B JKOCHUCTEME.
Tpoduueckue (mumieBbie) ypoBHH 3KocucTeMbl. [lumieBbie nenu u cetu. OCHOBHbBIE
MoKa3zaTela HKOCHUCTeMBI: Ouomacca, MPOAYKIHS. OKOJIOTHYECKHE THUPAMMIIBL:
OPOAYKIMH, YHCICHHOCTH, Omomaccel. (CBOHCTBAa JKOCHUCTEM: YCTOWYMBOCTB,
camoperyssinus, pazsutue. CyKieccus.

[Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHUCTeMa XBOMHOTO WIIH
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOr€HHbIE 3KOCHUCTEMBI. ATpPOSKOCHCTEMBI. YpO0IKOCUCTEMBI.
buonorudeckoe n X03siiICTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak Qakrtop ycroitumBoctH dkocucteM. CoxpaHeHHE
OMOJIOTMUYECKOTO pazHooOpasus Ha 3emiie.

Yuyenue B.M. Bepnanckoro o Owuocdepe. I'panHunibl, coctaB U CTPYKTypa
ouocdepsl. JKupoe BemiecTBo U ero GyHKIUU. OcoOeHHOCTH Orocdepbl Kak T1o0anbHOM
sKOocHCTeMbl. J[MHaMrueckoe paBHOBeCcHE U 0OpaTHas CBs3b B buocdepe.

KpyroBopoTsl BemecTB M OHOTCOXHMMHYECKHE MHKIBI DIIEMEHTOB (Yriepoaa,
a30Ta). 3oHaNBHOCTH Ouocdepbl. OCHOBHBIE OMOMBI cyIii. BogHbie GMOMBL.

YenoeuectBo B Ouocdepe 3emun. AHTpONOreHHbIE W3MEHEHHS B Ouocdepe.
['moGanbHbIe 2KONOTHYECKHE MpoOiIeMbl. CocylecTBOBaHHE MPUPOJBI U YEIOBEYECTBA.
Coxpanenue 0uopazHooOpas3usi Kak OCHOBA YyCTOMYMBOCTU OMOChEpHI.

OcHOBa  palMOHANILHOTO  YyNpaBJCHUS TMPUPOJIHBIMH  pecypcaMu U HX
UCTOJb30BaHue. JJocTHKeHUs1 OMOJIOTUN U OXpaHa MPUPO/IBL.

JdemoHcTpanum:

JlemoHcTpanuu:

IHoptpetsr: A /1. Tencnu, B.H. Cykaués, B.1. Bepranckuii.

Tabmuupl u cxembl: «Ilumessie menu», «buoleHO3: coCTaB U CTPYKTypay,
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INVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
HA BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHMUSA

Cornacao ®I'OC COO ycraHaBiMBarOTCS TpeOOBaHUS K PE3YJIbTaTaM OCBOEHUS
Oo0yJaoImMMHCA  TPOrpaMM  CpegHero  o0mero  oOpa3oBaHUS:  JTUYHOCTHBIM,
MeTanpeaAMETHBIM 1 IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

CornacHo ®I'OC COO ycraHaBnIMBarOTCS TPEOOBAHUS K pe3yjibTaTaM OCBOCHHUS
oOydJalmuUMHCS  TOporpaMM  cpeAaHero  oOmiero  oOpa3oBaHUS:  JTHUYHOCTHBIM,
METaINpeIMETHBIM U IPEAMETHBIM.

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS MIpeaMeTa "buonorus" BbieieHb
CJIEIyIOLIME COCTABJIAIONIME: OCO3HAHHME OOYYaIOIMMHUCA POCCUICKON Tpa’KIaHCKON
UJCHTUYHOCTH -  TOTOBHOCTM K  CaMOpa3BUTHIO,  CaMOCTOSITEIbHOCTH U
CaMOOIIpeICNICHUI0, HAIMYME MOTHUBAIMM K OOYUYEHHUIO OHOJIOTHH, IIeJIEHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPATUIIUI pa3BUTHUSI OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH
00y4JarImuXCcsi PYKOBOJCTBOBATHCS B CBOEH NEATEIBHOCTH II€HHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TNPUCYIIUMH CHCTEME OHOJIOTHYECKOTO 00pa3oBaHUsA, HalW4Yue
HKOJIOTMYECKOI0 MPABOCO3HAHMS, CIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH >KU3HEHHbIE
TJIaHBL.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUs mpenmera "buonorus" pocturarTcs B
€IMHCTBE YYEOHON M BOCIIUTATENILHOM JAESITENIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU
POCCUIICKMMH  COLMOKYJIbTYPHBIMU, MCTOPUYECKMMH U J1YXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMH, TIPUHATHIMH B OOIIECTBE TpaBWJIaMU ¢ HOPMaMH TIOBEICHUS U
CIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHHUs, CAMOBOCIIUTAHUS U CaMOPA3BUTHUS, PA3BUTHUS
BHYTPEHHEN MO3ULUHU JIMYHOCTH, MATPUOTU3MA, YBAXKEHHUS K 3aKOHY M MPaBONOPAJIKY,
YeJIOBEKY TPY/a U CTapIIeMy ITOKOJIEHUIO, B3AUMHOTO YBa)K€HUs1, O0epeKHOT0 OTHOIICHHUS
K KyJIbTYPHOMY HACIEAUI0O M TPAAWLMAM MHOTOHALMOHAJIBHOTO Hapoja Poccuiickoi
denepannu, IPUPOAE U OKPYXKAIOLIEH Cpele.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHoro mpemmera "buosorus" TOIKHBI
OTpakaTb ~ TOTOBHOCTb U  CHOCOOHOCTh  OOYy4alOUIMXCS  PYKOBOJCTBOBATHCS
chopMUPOBAaHHON  BHYTPEHHEW  MO3UIMEH  JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX
OpUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
HEHHOCTSIM POCCHICKOrOo O00IeCTBa, pPACIIMPEHUE KUZHEHHOIO OINbITa U OIbITa
JEATEIbHOCTH B TMPOLECCE pealn3allid OCHOBHBIX HaNpaBiIC€HUN BOCIUTATEIbHON
JIEATEIbHOCTH, B TOM YHCIIE€ B YaCTH:

rpakKIaAHCKOI0 BOCIIMTAHMA:

- c(OPMHUPOBAHHOCTh TPAKIAHCKOM  MO3ULIUHU oOyyaromierocs Kax
aKTUBHOTO M OTBETCTBEHHOT'O YJ€HA POCCUIICKOTO OOIIECTBA;

— OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX MpaB U OOS3aHHOCTEH, yBa)K€HUE
3aKOHa U IPaBOMOPSJIKA;

- FOTOBHOCTh K COBMECTHOM TBOPYECKOW JE€ATEIBbHOCTH MpPU CO3/1aHUU
y4eOHBIX TPOEKTOB, PEIICHHH YYeOHBIX W T[IO3HABATEIBHBIX 3aJ1a4, BBITOJIHCHUN
OMOJIOTrMYECKMX IKCIIEPUMEHTOB;

— CIOCOOHOCTh  OMpeAeNsATh COOCTBEHHYIO TMO3UILHUI0 MO OTHOUICHUIO K
SIBIICHUSIM COBPEMEHHOM KHU3HU U OOBSACHATH €€;
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— YMEHHE YUYHUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOJAUMOCTh KOHCTPYKTUBHOIO
B3aMMOJICHCTBUSL JIIOJCH C pa3HbIMU YOEXKJACHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U
COIIMAIBHBIM MOJ0KEHUEM;

- TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJHEHUS
y4eOHBIX, IO3HABATENIbHBIX U MCCIIEOBATENbCKUX 3a]a4, YBaKUTEJIbHOE OTHOILIEHUE K
MHEHUIO ONIOHEHTOB TMpPH OOCYXJIEHUU CIOPHBIX BOIPOCOB OHOJIOTUYECKOTO
COJIepKaHUS;

- FOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOMN JESATEIBHOCTH;

NATPHOTHYECKOT0 BOCTIMTAHUS:

— c(hOpMUPOBAaHHOCTD poccuiickon IPaKIaHCKOM UJECHTUYHOCTH,
MaTPUOTH3MA, YBAKEHHS K CBOEMY HApOJy, UYyBCTBAa OTBETCTBEHHOCTH nepen PonuHOM,
TOPJIOCTH 32 CBOM KpaH, cBOrO PonnHy, CBOM A3BIK M KYJbTYPY, IPOILIOE U HACTOSILIEE
MHOTOHAallHOHAJILHOTO Hapoja Poccuuy;

— LIEHHOCTHOE OTHOILIECHHE K MPUPOAHOMY HACIEIUI0 U MaMSATHUKaM
MPUPOJIbI; JOCTHXKEHUSIM Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

- CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUICKHUX YYEHBIX B CTAaHOBIIEHHE U
pa3BUTHE OMOJIOTHH, TOHUMAHHUE 3HAUYEHUs OMOJIOTUU B MO3HAHUU 3aKOHOB MPHUPOABI, B
YKU3HU YeJIOBEKa U COBPEMEHHOI'0 00IIEeCTBa;

— uzeiHas yOeXIEHHOCTh, TOTOBHOCTH K CilyxeHHt0 OTedyecTBy M €ro
3allliTe, OTBETCTBEHHOCTH 32 €0 Cyb0Y;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS .

— OCO3HAaHUE JYXOBHBIX IIEHHOCTEHl POCCHUUCKOr0 Hapoja M POCCHUUCKOTO
BOUHCTBA;

- c(OpMHUPOBAHHOCTh IIEHHOCTU 0€30MacHOr0 MOBENEHHUS, OCO3HAHHOTO U
OTBETCTBEHHOI'0 OTHOLIEHHUS K JIMYHOW O€30MacHOCTH, 0€30MacHOCTH JPYIUX JIOACH,
o0IIecTBa ¥ rocy1apcTBa;

- CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O U NMPUHUMATh OCO3HAHHBIE PEIICHUS,
FOTOBHOCTb pEaJM30BaTh PUCKOPUEHTUPOBAHHOE TIOBEJCHHUE, CAMOCTOSATEIbHO U
OTBETCTBEHHO JICHCTBOBATh B PA3NMYHBIX YCIOBUAX >KM3HEACSITEIbHOCTH 1O CHUKEHHUIO
pUCKa BO3HMKHOBEHHUS ONACHBIX CHUTyallMid, NepepacTaHusi UX B Upe3BbIUAKHbIC
CUTYyallu, CMSATYEHUIO UX MOCJIEICTBUIA;

- OCO3HAHME JJUYHOTO BKJIAJIa B TOCTPOCHHE YCTOMYMBOTO OYyIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSM, CTapUIeMy MOKOJIEHHIO,
CeMbe, KyNbType WM TpaauuusM HapoaoB Poccum, npuHATHE HIIe BOJOHTEPCTBA U
JIOOPOBOTHLYECTBA;

3CTETHYECKOIr0 BOCTIMTAHMA:

- ACTETUYECKOE OTHOLIEHUE K MUPY B COUYETAHUU C KYJIbTYpOil 0€3011acCHOCTH
KU3HEJEATENBHOCTH;

- MOHUMAHHUE B3aUMO3aBHUCUMOCTHU YCIEIIHOCTU U MOJHOIEHHOTO PAa3BUTHS
1 0€30MacCHOr0 NOBEICHHSI B TOBCETHEBHOM JKU3HU.

- TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BUJAX HUCKYCCTBA, CTPEMJICHUE
MPOSIBJIATH KaueCTBa TBOPUECKOUN IMYHOCTH;

(u3nYecKoro BOCIUTAHUSA

— NOHMMAaHWE M pealu3alus 3J0pOBOro M 0Oe3omacHOro obpasza >KH3HU
(310poBO€E MHUTaHUE, COOJIIO/IEHNE TUTHEeHUYECKUX MPAaBUI U HOPM, cOalaHCUPOBAHHBIN
pPeKHM 3aHSATUH W OTIbIXa, peryispHas (u3uveckass aKTUBHOCTh), OEpeXHOro,



OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3MUYECKOMY U
IICUXUUYECKOMY 3710POBBIO;

- NOHMMAaHHWE IIEHHOCTU TMPaBUJ HWHIAUBUAYAJbHOTO U KOJUIEKTUBHOIO
0€30MMacCHOr0 NOBEACHUS B CUTYalUsAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIOJCH;

- OCO3HaHHUE MOCIEACTBUN U HENPUSATHE BPEIHBIX MPUBBIUEK (yIOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KypeHHUS);

TPYAOBOI0 BOCIIUTAHUS

- TOTOBHOCTb K TPYJy, OCO3HAHHE 3HAYUMOCTH TPYJIOBOU JNEATEINBHOCTHU IS
pa3BUTHA JIMYHOCTH, OOLIECTBA U TIOCyJapcTBa, OOECIEeYeHUs HAlMOHAIbHOU
0€30I1aCHOCTH;

- TOTOBHOCTh K OCO3HAHHOMY M OTBETCTBEHHOMY COOJIOJEHUIO TpeOOBaHUM
0€30MacCHOCTH B MPOLIECCE TPYAOBOH IE€ATEIBHOCTH;

- UHTEpEC K pasiuyHbiM cdepaM mpodeccHOHANbHONU JESTENbHOCTH,
BKJII0Yasi BOGHHO-IIPO(ECCHOHAIBHYIO 1€ATEIbHOCTD;

- TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHUI0 M C€aMOOOpa3oBaHUIO Ha
MPOTSKEHUU BCEU )KU3HU;

JKOJIOTH4€eCKOro BOCIIMTAHMA:

- HKOJIOTUYECKU IIeJIecO00pa3HOe OTHOLIEHHE K NPUPOAe KaK HCTOYHHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBaHUS;

- MOBBILLIEHUE YPOBHS HKOJOTMYECKOW KYJIBTYphl: NPUOOpETEHHE OMbITa
IUTAHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOJKHBIX IOCJEJICTBUN ISl OKpYXKarouiei
Cpelbl;

- OCO3HaHHUE TJI00ATBHOTIO XapaKTepa JKOJIOTHYECKHX MpoOieM U MyTed HX
pEeIIeHNUS;

- CHOCOOHOCTh HCHOJIb30BAaTh MPHOOpETaeMble MPU H3YYEHUU OHOJIOTUU
3HaHUSI W YMEHHUS TMIPU pelIeHuu mpodiem, CBS3aHHBIX C palMOHAJIBHBIM
IPUPOJIOTIONIb30BaHUEM (COOIIOIEHUE MIPABHII MOBEACHUS B TNPUPOJAE, HANpPaBICHHBIX
Ha COXpAaHEHHE PaBHOBECHS B IKOCHCTEMAaX, OXpaHy BUJOB, 3KOCUCTEM, OHOochepsl);

- AKTUBHOE HEINpUATHE JCHUCTBUM, NPHUHOCIIIMX BPEA OKpYKaro- IIEH
NPUPOJHON Ccpele, YMEHHE IPOTHO3MPOBATh HEOJAroOmpUsATHBIE SKOJOTHYECKUE
NOCJIEACTBUS NPEIIPUHUMAEMBIX I1EUCTBUI U NTPEAOTBPAILATh UX;

- HaJIM4YUME  Pa3BUTOrO  HKOJOTMYECKOTO  MBIIUICHUS, DKOJOTUYECKOH
KyJlIbTYpbl, OIbITAa  JESATEJIBHOCTH  OSKOJOTMYECKOM  HAmpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MMU B  IIO3HABATEJIIbHOM, KOMMYHHUKAaTHUBHOM W  COILMAJIbHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOW IEATENBHOCTH 3KOJIOIMYECKON
HaIpPaBJIEHHOCTH;

LHEHHOCTH HAYYHOTI'0 NO3HAHUS:

- c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO CO- BPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHOM NMPaKTUKH, OCHOBAHHOTO HA JHAJIOTE KYIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

— COBEpIIECHCTBOBAHUE  S3BIKOBOM W YUTATEIbCKOM  KYJIBTYpPhl Kak
CpeZICTBA B3aUMOJICHCTBHSI MEKY JTHOJbMHU U NIO3HAHUS MUDA;

- NOHMMaHUe cHenu(uKyd OMOJOTHHM KaK HayKH, OCO3HaHHE €€ pOoJH B
GbopMUPOBaHUM  PAIIMOHAJIBLHOTO  HAYYHOTO  MBIIUICHHUS, CO3JaHUU LEIOCTHOTO
npe/icTaBICHUsS 00 OKPYXKAIOIEM MUPE Kak O €IMHCTBE MPUPO/IbI, YEIOBEKa U 00IIeCTBa,
B TIO3HAHUM TMPUPOAHBIX 3AKOHOMEPHOCTEM W pelmeHuu MpoOJeM COXpaHEHUs
IPUPOJTHOIO PABHOBECHS;



- yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTMM AJI1 COBPEMEHHOM IIMBUIM3ALUU:
o0ecrieueHUs] HOBOT'O YpPOBHS ~ pa3BUTUS ~ MEIMIMHBI, CO3/IaHUS MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX peIlaTh PECypCHBbIE MPOOJIEMBbl pa3BUTHS YEJIOBEUECTBa;
NOMCKa NyTeW BBIXOJAa W3 TJI00aJIbHBIX HKOJOIMUECKHX IpoljaeM U oOecreyeHus
nepexofa K YCTOWYMBOMY Ppa3BUTHIO, PAallMOHAJIBHOMY HCIOJb30BAHUIO MPUPOAHBIX
pecypcoB U pOPMHUPOBAHHUIO HOBBIX CTAHJAPTOB JKU3HU;

- 3aMHTEPECOBAHHOCTh B IIOJYYEHUU OHMOJOTMYECKUX 3HAHUM B LEIIX
NOBBIILIEHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAy4YHOH I'PAaMOTHOCTH KaK COCTaBHOM
4acTu (PYHKIHMOHAIBHON I'paMOTHOCTU oOOydarommuxcs, (GopMupyeMoil mpu H3yd4eHUU
OMOJIOTHH,

- NOHMMAaHHE CYIITHOCTU METO/IOB ITO3HAHHUS, UCIIOJIb3YEMbIX B €ECTECTBEHHBIX
HayKaX, CIIOCOOHOCTb MCIIOJb30BaTh IMOJIy4aeMble 3HAHUS Ul aHAJIW3a U OOBSICHEHUS
SBJICHUM OKPYXKAIOLEro MUpPa U MPOUCXOJAIIMX B HEM HM3MEHEHUMN; yMEHME [enaTh
00OCHOBaHHbBIE 3aKJIIOUEHHUS] Ha OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIMXCS JAHHBIX C
LEJbI0 TIOJYYEHUs JJOCTOBEPHBIX BHIBOJIOB;

- CHOCOOHOCTh CaMOCTOATEIBHO HCIIOJb30BaTh OMOJOTMYECKHE 3HAHUS IS
pemieHUst MpoOJieM B pealbHbIX JKM3HEHHBIX CHUTYaIUsX; HCCIIEI0BATEIbCKYIO
JeSITeIbHOCTh MHIMBUYalbHO U B TPYIIIIE;

- FOTOBHOCTb M  CIOCOOHOCTb K  HENpPEpPhIBHOMY OOpa3OBaHHUIO U
caMoO0pa30BaHUIO, K AaKTUBHOMY TIOJYUEHHIO HOBBIX 3HAHMM 1O OWUOJOTHH B
COOTBETCTBUU C )KU3HEHHBIMU NOTPEOHOCTSAMHU.

= OCO3HaHHUE LIEHHOCTU HAyYHOH AeATEIbHOCTH, FTOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIIEI0OBATENbCKYIO AESITEIbHOCTh MHINBUIYaJIbHO U B TPYIIIIE;

- FOTOBHOCTb M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY OOpa3OBaHHUIO U
camMoo0pa30oBaHMI0, K AaKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAaHUH MO OMOJOTHUHU B
COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSAMHU.

B mpouecce NOCTHKEHMSI JTUYHOCTHBIX PE3YJBTATOB OCBOEHHS OOYYarOIIMMHUCS
OporpaMMbl MO OHMOJOTHM Yy OOYyYarolUMXCsl COBEPIICHCTBYETCS 3MOLMOHAIbHBIN
MHTEJUIEKT, IPEoiaraumi chopMupoOBaHHOCTS:

- CaMOCO3HaHMSI, BKJIIOYAIOIIETO  CIMOCOOHOCTh  MOHHUMATh CBOE
HMOLIMOHANBHOE  COCTOSIHME,  BHUJETh  HANpaBJI€HUS  Pa3BUTHS COOCTBEHHOMU
AMOLIMOHANBHOU cdephl, ObITh YBEPEHHBIM B cele;

- CaMOpEryJMpOBaHUs, BKIIIOYAIOIIErO0 CaMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEACHUE, CIIOCOOHOCTh aJalTUPOBATHCA K AMOLMOHAIBHBIM
U3MEHEHHUSM U MPOSBIISITh THOKOCTb, OBITh OTKPBHITHIM HOBOMY;;

- BHYTPEHHEH MOTHBAlLlUM, BKIKOYAKOUIEH CTPEMJIEHUE K JOCTHKEHUIO LENN
U yCIEXy, ONTHMHU3M, HHHUIMATUBHOCTb, YMEHHUE JEHCTBOBaTb, HMCXOJS U3 CBOMX
BO3MOYKHOCTEH;

- SMMATHM, BKIIOYAIOIIEH CHOCOOHOCTh TOHHMMATh  3MOLIMOHAIBHOE
COCTOSIHUE JPYTHX, YUUTHIBATh €r0 MPH OCYIIECTBICHUH KOMMYHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKNBAHUIO;

- COLIMANIHBIX ~ HABBIKOB,  BKJIIOYAIOIIMX  CIOCOOHOCTh  BBICTPAUMBATH
OTHOULICHHS] C JAPYTMMH JIOAbMH, 3a00TUThCS, MPOSIBISATH HHTEPEC U pa3pelaTh
KOH(JIUKTBI.



METAIIPEJIMETHBIE PE3YJIBTATDBI

MeramnpeamerHble  pe3yiabTaThl OCBOEHHUS ydyeOHoro mnpeamera «buomorus»
BKJIIOYAIOT:  3HAuWMble i1 (GOPMHUPOBAHUS  MHPOBO33pPEHUS  OOyYarolmuxcs
MEXIUCHUITUHAPHBIE  (MEXIpeIMETHbIE) OOIleHayuYHble TMOHATHUS, OTpaXKarolue
[EJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CHEU(PUKY METOJOB MO3HAHUS, UCIIOIb3YEMBbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPrus, SIBJICHHUE, MPOIIECC, CHUCTEMa, HAYYHBII
dbakT, TPUHIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIeI0BaHueE,
HaOII0/IeHe, U3MEPEeHHe, IKCIEPUMEHT W JIp.); YHHUBEpCajbHble yueOHBIE ICHCTBUS

(mo3HaBaTeNbHbIE, KOMMYHUKaTHUBHBIE, pEryJsTUBHBIC), obecreunBaroue
dbopmupoBanue (GyHKIMOHATBHOW TPAMOTHOCTH M  COLUUAIBHOW  KOMIIETCHIIMU
00y4JaroImuxcs; CIIOCOOHOCTH oOy4arommxcs HCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUTIIINHAPHBIE, MHPOBO33PCHUECKHE 3HAHWA M yHHBEpCaJIbHBIC YydeOHBIE
JICUCTBUS B TIO3HABATEIBLHON U COLMAIIBHOM MTPAKTHUKE.

MeTanpeaMeTHble Ppe3yJbTaTbl OCBOCHHS TIPOrPAaMMBI  CPETHETO  OOIIEro
00pa3oBaHUs JOJDKHBI OTPAXKaTh:

NMOo3HABaTe/IbHbIe YHUBEPCAJIbHbIE YueOHbIe 1eiicTBHS:

0a30BbIe JTOTHYECKHUE AeliCTBUS

— CaMOCTOSITEIbHO  (OPMYIHPOBATH M aKTyaIM3UpOBaTh  IpoOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- UCIIOJIb30BAaTh TPU OCBOCHHWH 3HAHWUU MPHUEMBI JIOTUYCCKOTO MBIIIICHUS
(aHanmuza, cUHTE3a, CpaBHEHUs, KiacCU(UKAIMK, OOOOIICHHs), PaCKPhIBaTh CMBICI
OMOJIOTMYECKUX MOHATUN (BBIACTSATh UX XapaKTepHbIC MPU3HAKHU, YCTAHABIUBATH CBSI3H C
JPYTHMH TTOHSATUSMU;

- OTpENCNATh IENN JeATEIBHOCTH, 3aJiaBas MapaMeTpbl M KPUTCPUH HX
JOCTHXKEHUS, COOTHOCHUTD PE3YJIBTATHI ICATEILHOCTH C TTIOCTABJICHHBIMU IIEIISIMH;

- UCIIOJIb30BAaTh OMOJOTUYECKUE TIOHATHS [UIsi OOBSICHEHHsS (PaKTOB U
SBJICHUH )KMBOM PUPOJIBL;

- CTPOUTH JIOTHYECKHUE PACCYXKJACHUS (MHIAYKTHBHBIC, JICTYKTUBHBIC, IIO
aHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHUS B paCCMATPUBACMbIX SIBIICHUSX,
(bopMyIHUpOBaTh BBIBOJIBI U 3aKITIOYCHHSI;

- NPUMCHITh ~ CXEMHO-MOJICTBHBIC  CPEIACTBA  JUIsl  TPEJCTaBICHUS
CYIIIECTBEHHBIX CBSI3¢H W OTHOIICHUI B M3y4acMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe
NPOTUBOPEUMH pPA3HOTO pOJA, BBI- SBICHHBIX B Pa3UYHBIX WHGOPMAIMOHHBIX
HUCTOYHUKAX;

- pa3pabaThIBaTh IUIaH PEIICHUs MPOOJIEMBI ¢ YIETOM aHAIN3a MMCHOIIUXCS
MaTEPHUATIbHBIX U HEMATEPHUATBLHBIX PECYPCOB;

- BHOCUTh KOPPEKTHBBI B JICSITEILHOCTh, OIIGHUBATh COOTBETCTBUE
PE3yNIBTATOB IEJISIM, OIIEHUBATh PUCKU TIOCIIEACTBUI IEATEIbHOCTH;

- KOOPJIMHUPOBATh M BBHINOJHATH padOTy B YCJIOBHSX  PEaJIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

- pa3BUBATh KPEATUBHOE MBINIJICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOIIEeM;

0a30BbIe HCCIEeN0BaATEIbCKHE TeCTBHA:

- BJIQJICTh  HABbIKAMHU  y4eOHO-MCCJICNIOBATEIBCKOH M MPOCKTHOH
NEATeTbHOCTH, HaBBIKAMU pa3pelieHus mpoosieM; 00y1amaTh CHOCOOHOCTHIO U



FOTOBHOCTBIO K CaMOCTOATEIbHOMY IOMCKY METOOB pEIICHMs NMPAKTUYECKUX 3ajad,
NPUMEHEHHIO Pa3JINYHBIX METOIOB TO3HAHMUS;

- UCIIOJIb30BATh PAa3JIUYHbIE BUJIBl JIEATEIBHOCTU IO MOJIYYEHHIO HOBOIO
3HaHHUS, €r0 UHTEPIIPETALIMH, TPe0OPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYyalusiX, B
TOM YHCJIE MPHU CO3aHUH YU€OHBIX U COLIMATBHBIX TPOEKTOB;

- dbopMupoBaTh ~ HAy4YHBI  TUN ~ MBIIUICHHUS,  BIAJAETh  HAyYHOU
TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHATUSIMU U METOJIAMU;

- CTaBUTh U (OPMYIHPOBaTH COOCTBEHHbIE 3aJaydM B 00Opa30oBaTEIbHOU
NESATENBHOCTU U )KU3HEHHBIX CUTYaIUSX;

- BBISIBJISITh TIPUUMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJM3UpPOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThI IS JI0Ka3aTelIbCTBA CBOUX
YTBEPKIAEHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUN PEILICHUS;

- AQHAIM3UPOBATh IIOJYYEHHbIE B XOJ€ pEIICHUS 3a/lauyd pe3yJbTaThl,
KPUTHYECKH OLIEHWBAaTh HX JOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHWE B HOBBIX
YCIIOBUSIX; aBaTh OIEHKY HOBBIM CUTYAIIMsIM, OIEHUBATH NMPUOOPETEHHBIN OIBIT,

- YMETh MEPEHOCUTHh 3HAHUS B IO3HABATEJIbHYIO M MPAKTHYECKYIO 00JacTu
KU3ZHEEATENbHOCTH;

— YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

— BBIJIBUTATh HOBBIC UJCH, MIPEAJaraTh OpUTHHAIBHBIC TIOJXO/bI U PELICHUS;
CTaBUTH POOJIEMBI U 33Ja4H, JONYCKAIOIIME albTEePHATUBHBIE PELICHHUS;

padora ¢ nndopmanmeii:

— OpUEHTUPOBATHCS B PA3IMUYHBIX HCTOYHHMKAX HHQPOpMAIUu (TEKCTe
y4eOHOro MmMocoOus, HAay4YHO-TIOMYJISIPHOM IUTEparype, OMOJOTUYECKUX CIIOBaApsX U
CIIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHere), aHaIW3UPOBATH
MH(OPMALIMIO Pa3IUYHbIX BUJOB U (QOPM MpPEACTABICHUS, KPUTHUECKH OLICHUBATh €€
JIOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTE;

- (GopMyIHpPOBaTh 3aMPOChl U MPUMEHSATh PA3IMUHBIE METOJbI IPU ITOUCKE
u orOope Ouonoruyeckoi uHGOpPMAIMK, HEOOXOIUMOW JJisi BBITIOJHEHUS] YYEOHBIX
3a/1ay;

- npuoOpeTaTh OMBIT HCIOJNb30BaHUS WH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEpPUIEHCTBOBATh KYJbTYPY aKTHBHOI'O HCIIOJIIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM;

- CaMOCTOSITEIbHO ~ BBIOMpATh  ONTHUMaJIbHYIO  (opMmy  mpencraBieHuUs
Oouonoruueckoii nHMGopmaruu (cxemsl, rpaduku, TuarpaMmbl, TAOJIUIBI, PUCYHKH U JP.);

- UCMOJb30BaTh HAy4YHBIM $3BIK B KauyecTBe cpeacTBa mnpu pabore ¢
Ouonormuyecko  MHpoOpManMen:  NPUMEHATh  XUMUYECcKue,  (usmueckue U
MaTeMaTH4YeCKHMe 3HaKd U CHUMBOJIBI, (QopMyibl, abOpeBUaTypy, HOMEHKIATYDY,
UCTIOJIB30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHIE CPEJICTBA HATIISTHOCTH;

- BIQJICTh ~ HABBIKAMU  pACIO3HABaHWS W 3alUThl  MHGOpPMAIIUH,
MH(OPMALIMOHHON 0€30MaCHOCTH JTMYHOCTH;

KOMMYHHUKATHBHbIC YHUBEPCAJIbHbIe Y4eOHbIe 1elCTBUS:

obdmenune:
- OCYIICCTBJISITh KOMMYHUKAIIMK BO BceX cdepax KHU3HU; AKTUBHO
y4acTBOBaTh B JMAJIOTE WJIM JUCKYCCHH MO CYIIECTBY OOCYKTaeMoW TeMbl (yMEHHE



3a/1aBaTh BOIPOCHI, BBICKA3bIBATH CYXICHUS OTHOCUTEIHHO BBIMOJHEHUS IIpeaiaracMoi
3a Jla4yd, YYUTHIBaThb HHTEPEChl M COIVIACOBAHHOCTh TO3WIUHA JPYTrdX Yy4aCTHHUKOB
JIMajora Wiu AUCKYCCUH);

- pacro3HaBaTh HeBepOalbHBIE CpPEJCTBAa OOIIECHMS, MMOHUMATh 3HAYCHUE
COITMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(DIUKTHBIX CHTYallMd; yMETh
CMATYaTh KOH(DJIUKTHI K BECTH TIEPETOBOPHI;

- BIIAJIETh PA3TUYHBIMU CIIOCOOAMU OOIICHUSI U B3aUMOJCHCTBUSA; MOHUMATh
HaMEpPEHUs JPYTuX JIOJACH, MPOSBIATh YBAKUTEIbHOE OTHOIIEHHWE K COOECETHUKY U B
KOpPpEeKTHOH hopme (OpMyTHPOBATH CBOM BO3PAKCHHUSI;

- pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB;

COBMECTHAS 1eSITeJIbHOCTD:
— MMOHUMATh U KCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUyaIbHOMN

paboThl TIPU PEIICHHH OHOJOTHYECKOM MpoOiaemMbl, OOOCHOBBIBATH HEOOXOIUMOCTH

MIPUMEHEHHUsI TPYNIOBBIX (POPM B3aUMOACHCTBUSI MPU PEIICHUN YIeOHOU 3a/1a4u;

— BBIOMpATh TEMAaTUKy M METOJAbl COBMECTHBIX JEHCTBUIM ¢ y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YiI€Ha KOJUIEKTUBA;

— NpUHUMATH II€JIb  COBMECTHOM  JESATEIbHOCTH, OPraHU30BBIBATH U
KOODAWHUPOBATh JIEUCTBHS MO €€ JOCTHXKEHUIO: COCTaBIATh IUIAH JEHUCTBUH,
pacupeneNsiTh poiau ¢ yuéTOM MHEHUIN y4aCTHUKOB, OOCYKIaTh Pe3yJbTaThl COBMECTHOU
paboTHI;

— OIICHMBAaTh KauyeCTBO CBOETO BKJIAaJa M BKIaJa KaXJAOr0 Yy4aCTHHKA
KOMaH/Ibl B OOLIMI pe3yapTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

- npeasiaraTh HOBBIE IPOEKTHI, OLICHMBATh HUAEH C MO3ULUKU HOBU3HBI,
OPUTMHAIILHOCTHU, TPAKTUYECKOM 3HAYMMOCTH;

- OCYIIECTBJIITh TMO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3IUYHBIX
CUTYaIUsX, MPOSBIISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM;

peryJsiTHBHbIC YHUBEPCAIbHbIe Y4eOHblIe [1eiiCTBUA:

CaMOOPraHU3aIUA:

- UCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS JUIsl BBISIBJICHHUS TPOOJIEM U HUX
pEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIIUSX;

— BBHIOMpAaTh HAa OCHOBE OMOJOTUYECKUX 3HAHHWUM IE€JEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JICHCTBHUAX M MOCTYIKAaX MO OTHOIICHHUIO K KMBOW MPUPOJE, CBOEMY
3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

- CaMOCTOSITEILHO OCYIIECTBIISITh MO3HABATEIbHYIO A€ TEIbHOCTD, BBISBISATD
npoOJeMbl, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3aJadyd B 00pa3oBaTEIbLHOMN
JIEATeTbHOCTH U KU3HEHHBIX CUTYaIUAX;

— CaMOCTOSITEIHHO COCTABJISITh IIJIAaH PEHICHUS TPoOJIeMBI C  Y4ETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEMIOYTECHU;

- JIaBaTh OIICHKY HOBBIM CHUTYaIlHsIM;

- pacuupsaTh paMKH Y4eOHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPENOYTCHU;

— JieraTh OCO3HAHHBIN BBIOOP, aprYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pPEILEHUE;

- OIICHUBATh MPUOOPETEHHBIN OTIBIT;



- crocoOCTBOBaTh (POPMHUPOBAHHMIO W TIPOSBICHUIO MIMPOKOW SPYAHULIMU B
Pa3HbIX 00JIACTAX 3HAHUM, IIOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHbIN U KyJIbTYPHBIN
YPOBEHb.

CAMOKOHTPOJIb:

- JlaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B IEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

- BJIaJI€Th HABbIKAMU IIO3HABATENbHOM pediekcuu Kak  OCO3HaHUsA
COBEPIIACMBIX JEHCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHUMU,
UCMOJIb30BaTh MPUEMBI pe(IeKCUHU I OLIEHKH CUTYalluH, BHIOOPAa BEPHOI'O PEILICHMS;

- yMETh OLIEHMBATh PUCKH M CBOEBPEMEHHO IPUHHUMATHh DPELICHUS II0 HX
CHIDKEHUIO;

- [IPUHUMATh MOTHUBBI M AapryMEHTBhl IPYIMX IPU aHaIUu3€ pPE3yIbTaTOB
NEATEIIbHOCTH;

NPUHATHE ce0 M APYIUX:

- OpUHUMATH ce0s1, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

- IPUHMMATh MOTHMBBI M apryMEHThl JAPYTHX IpU aHAIU3E pE3yJbTaTOB
NEATENBHOCTH;

- NpHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKHU;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYroro 4yeaoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTtHbie pe3ynbTaThl 0cBoeHHs TporpaMmbl COO no 6uosnoruu Ha 6a30BOM
YpOBHE BKJIIOUAIOT B Ce0sl XapaKkTepHbIe JUis yueOHOro mpeameta «buosorus» HaydHbIe
3HAHUS, HABBIKK U OCOOCHHOCTH JICMCTBUN IO OCBOCHHUIO W MPEoOpa30BaHUIO 3HAHUU,
BU/IBI JICATEIHHOCTH IO TIOJTYYEHUIO HOBBIX 3HAHUI U IPUMEHEHUIO 3HAHUI B PA3TUIHBIX
HAyYHBIX OCHOBAaX, a TAKKe B TPAJUIIMOHHBIX XKU3HEHHBIX OCHOBAaX, OCHOBAHHBIX Ha
ouonoruu. B mporpamme npeacTaBiIeHbI MPEIMETHBIC PE3YIbTATHI 110 T0/IaM O0yUEHHS.

10 kaace

[IpenMeTHble pe3ynbTaThl OCBOEHUS y4yeOHOro mnpenmera «buojorus» TOJKHBI
OTpaxkarh:

— c(OpMHUPOBAHHOCTh 3HAHMA O MECTE€ W pPOJU OWOJIOTHH B CHUCTEME
HAy4YHOTO 3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBaAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa W HAYYHOIO MHUPOBO33PEHMS; O BKIJIAJE POCCHUCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMONOTHHN; (DYHKIIMOHATIHHONH TPaMOTHOCTHU
YyeJIoBeKa JUIsl pEeLICHUS )KU3HEHHBIX 33]1a4;

- YMEHHE PACKpPBIBATh COAEpKAaHUE OHOJOTUYECKUX TEPMUHOB U TOHSATHUIM:
KU3Hb, KIJIETKA, OpraHu3M; meTradoin3M (0OMEH BeUIECTB U MPEBpALEHUE SHEPIHUH),
romeoctaz  (camoperyisuusi),  ypOBHEBas  OpraHu3alusl  JKUBBIX  CHCTEM,
CaMOBOCTIpOM3BE/IeHUE (PENpOAYKIHUs), HACIEACTBEHHOCTh, HM3MEHYMBOCTb, POCT U
pa3BUTHE;



- YMEHHUE u3JaraTb OMOJOTMYECKUE TeopuH (KJIETOYHasi, XPOMOCOMHAas,
MyTallMOHHAs, [IEHTpalIbHas I0TMa MOJIEKYJIsipHOU Ouosorun), 3akonsl (I'. Mennens, T.
Moprana, H. . BaBunoBa) u yueHus (0 LEHTpaXx MHOrooOpa3us M MPOUCXOKICHUS
KyJabTypHbIX pacTteHuid H. . BaBuiioa), omnpenensiTb rpaHUIBI UX MPUMEHUMOCTH K
YKUBBIM CHCTEMaM;

— yMEHHE BIAJIETh METOJaMH Hay4HOTO TIO3HAHUSI B OMOJIOTUU: HAOIIOICHHE
U OINHCAHUE JKMUBBIX CHUCTEM, IMPOLECCOB U SBJICHWM; OpPraHU3alus U IPOBEACHUE
OMOJIOrMYECKOT0 IKCHEPUMEHTA, BbI- JIBUKEHHUE TUIIOTE3bl; BBISIBJICHHE 3aBHUCHUMOCTHU
MEXAY HCCIEAyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TMOJYYCHHBIX Ppe3yJIbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITUH, TEOPUN M 3aKOHOB; YMEHHE JeliaThb BBIBOABI Ha
OCHOBAHHH IOJIYYEHHBIX PE3YyIbTaTOB;

- YMEHHE BBIJIEATH CYIIECTBEHHbIE IPU3HAKN BUPYCOB, KJIETOK IPOKAPHOT U
HYKApUOT; OJHOKIJIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOEHHOCTH MPOLIECCOB:
oOMeHa BeIeCTB M Mpe- BpallleHUs] SHEPTUU B KJIETKE, (POTOCUHTE3a, IIACTUYECKOTO U
HPHEPreTHYecKoro  OOMEHa, XEMOCHMHTEe3a, MHUTO03a, MeHo03a, OIUI0JOTBOPEHUS,
Pa3MHOXKEHHMSI, UHIUBUTyaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOT€HE3);

— yMEHHE MPUMEHSTDH MOJIYYCHHbIE 3HAHUS U1 OOBSICHEHUSI OMOIOTHYECKIX
MIPOLIECCOB U ABJICHUH, AJI NPUHATHUS PAKTUYECKUX PEIICHUI B OBCEAHEBHOM KU3HU C
1enbio o0ecreyeHns: 6€30MacHOCTH CBOETO 3/I0POBbSl U 370POBbSl OKPYXKAIOLIUX JIFOJIEH,
cOOJIOIEHUSI HOPM TPAMOTHOTO TIOBEJEHUS B OKpYXKaWOIIEeW NPHUPOIHON cpere;
MOHMMAaHHEe HEOOXOJAMMOCTH HUCIOJB30BAHUS JTOCTHKEHUU COBPEMEHHOW OHOJOTUU U
OMOTEXHONOTUH IJIsl PALIMOHATIBHOTO MPUPOJOTIOIb30BAHUS;

- YMEHHE pellaTh 3JIEMEHTapHblE TE€HETUYECKUE 3aJadyd Ha MOHO- H
TUTUOPUIHOE  CKpEIIMBaHUE, CIEIUICHHOE  HACJEeIOBaHUE; COCTaBJIATh  CXEMBbI
MOHOTHOPHUIHOTO CKpEIIMBAaHUS JJs TpeACKa3aHUs HacjelOoBaHHUs TPU3HAKOB Y
OpraHU3MOB;

- YMEHHE BBINOJHAThH JJa0OpaTOpHbIE U MpaKTUYECKUe padoThl, COOMI0IaTh
npaBWiIa MpH padboTe ¢ yueOHBIM U JIa00paTOPHBIM 000PYIOBAHHUEM;

- YMEHHE KPUTHYECKH OLIEHUBAaTh W HHTEPIPETUPOBATH HMH- (POPMAIIMIO
OMOJIOTMYECKOTO COJIEP KaHMSI, BKIIOYAIOILYIO TICEB/IO- HAYUHbIE 3HAHMS U3 Pa3IUYHBIX
uctoyHukoB (CMU, HaydyHO-mOMyJsIpHbIE  MaTEpHalibl); 3TUYECKUE  ACIHEKThI
COBPEMEHHBIX UCCIIEJOBAHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHUH;

- YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHbIE U YCTHBIE COOOIICHMS,
0000mass Ouonornyeckyrd HWHGOPMAIMI0O W3 HECKOJIBKMX HCTOYHUKOB, TPaMOTHO
MCIIOJIb30BATh MOHATUNHBIN anmnapar OUOJOTHH.

11 kiaacce

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS y4yeOHOro mnpenmera «buomorus» TOIKHBI
OTpa)KaTh:

— c(OpMHUPOBAaHHOCTh 3HAHMM O MeCT€ M pOJU OHOJIOTMH B CHUCTEME
HAy4YHOTO 3HAHMSI €CTECTBEHHBIX HayK, B (OPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KAPTHHBI MHUPAa M HAy4HOIO MHPOBO33PEHHUSA; O BKJIAAEC POCCUUCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMONIOTHHN; (DYHKIIMOHATIHHONH IPaMOTHOCTHU
YeJIOBEKA ISl PEILICHUs] )KU3HEHHBIX 3a/1a4;

— YMEHHE PACKpPBIBATh COAEpKaHUE OMOJOTUYECKUX TEPMUHOB U TOHSATHUM:
BUJ, TONYJSAIMS, TeHO(OHA, SBONIOUMSA, IBMWXKYIIME CUIbl ((aKTOphI) 3BOJIOLNH,



NPUCTIOCOONICHHOCTh ~ OPTaHM3MOB, BHI000pa3oBaHME, HKOJIOTUYECKHE  (PaKTOPHI,
HKOCHUCTEMA, MPOIYIIEHThl, KOHCYMEHTBI, PEIYLEHTHl, LEeMH MUTaHUs, SKOJIOrHYecKas
nupamujia, OMoreoreHos3, ouocdepa;

- YMEHHE WU3JaraTh OHOJOTHYECKHE TEeOpHH (dBOJIOIMOHHAS Teopus Y.
JapBuHa, CUHTETHYECKass TEOpHUsS  HSBOJIOIMHU), 3aKOHBI M  3aKOHOMEPHOCTH
(3apogsimeBoro cxonctsa K. M. bapa, yepenoBanusi  TJIaBHBIX ~ HampaBiIeHUH U
nyTei seomoumn A. H. CesepuoBa, yuenuss o Ouochepe B. U. Bepnaackoro),
OTIpEeNIETATh TPAHUIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

- yMEHHE BIAJETh METOAAaMH HAyYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOICHUE
U OINHUCAaHUE >KUBBIX CHUCTEM, MpPOLIECCOB M SIBJICHWH; OpraHu3aiys M IpOBeJICHUE
OMOJIOTUYECKOTO OSKCIIEPHUMEHTA, BBIIBMKCHHE THIIOTE3bl; BBIABICHUE 3aBUCUMOCTH
MEXIy HCCICAYeMBbIMH BEIUYMHAMH, OOBSICHEHHE TIOJYYCHHBIX PE3yJIbTaToOB,
UCIIOJIb30BAHHBIX HAyUYHBIX MOHSATUN, TEOPUH M 3aKOHOB; YMEHHUE JIelaTh BBIBOJBI Ha
OCHOBAHUH TOJIYYCHHBIX PE3yIbTaTOB;

- YMEHHE BBIICISITh OCHOBHBIE MPU3HAKA OMOJOTHYECKAX OOBEKTOB: BHUIOB,
TOMYJISALUH, TMPOAYLEHTOB, KOHCYMEHTOB, PEIYyIEHTOB, OMOTEOIICHO30B M IKOCHCTEM;
O0COOCHHOCTH TPOIIECCOB: HACJIEACTBEHHONW HM3MEHYHBOCTH, €CTECTBEHHOTO OTOOpa,
BU000pa30BaHus, TMPHUCTIOCOOICHHOCTH OPTaHU3MOB, JICHCTBHA DKOJOTHUECKHUX
(dakTOpOB Ha OpraHU3MBI, TIEPEHOCA BEMIECTB W TIOTOKA SHEPTHUH B HIKOCHUCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHUI B SKOCHUCTEMaX CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOreOXMMHUYECKUX ITUKIIOB B Onocdepe;

- YMEHHE TPUMEHSTH MMOTYYCHHBIC 3HAHUS I OOBSICHEHUS OMOJOTHYECKUX
NIPOIIECCOB U SIBJICHUM, ISl IPUHSTHS MPAKTHUECKUX PEIICHNH B MMOBCEIHEBHOM KU3HU C
1enbio obecriedeHus Oe30MacHOCTH CBOETO 3/I0POBbsI M 370POBBS  OKPYKAIOIINUX
Jr0JIel, COOMIOACHHSI HOPM TPaMOTHOTO MOBEJCHUSI B OKPYXKAIOIIEH MPUPOJIHOM cpelie;
MOHMMaHNe HEOOXOIMMOCTH MCIOIB30BAHUS JOCTIKEHUI COBPEMEHHON OMOIIOTHH ISt
paIMoOHAIBHOTO MPUPOIOTIOIH30BAHHS,

- YMEHHE pelaTh 3JIeMEHTapHble OMOJIOTHYECKUe 3a]a4l, COCTABIATh CXEMBI
nepeHoca BEUIECTB U SHEPTUH B 3KOCUCTEMAX (1I€MU MUTAHUsA);

- YMEHHE BBINOIHATH JA0OpAaTOPHBIE U MpPaKTUYECKUE pabOThI, COOII0AATH
npaBWiIa MpH paboTe ¢ y4eOHbIM M J1aOOPaTOPHBIM 000PYI0OBAaHUEM;

- YMEHHE OLCHHBATh M HHTEPIPETUPOBATH MH(POPMALHIO OHOJIOTUYECKOTO
COJICpKaHMs, BKITIOUAIOIIYIO TICEBIOHAYYHbIC 3HAHUS U3 pa3IMyHbIX UCTOYHUKOB (CMU,
HAYYHO-TIONMYJISIPHBIE ~ MaTepuaibl); paccMaTpUBaTh  TJIOOAIBHBIE  DKOJOTHYECKHE
npo0JieMbl COBPEMEHHOCTH, (OPMHUPOBATh IO OTHOLIEHUIO K HHUM COOCTBEHHYIO
MO3UIINIO;

- YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMECHHBIE W YCTHBIE COOOIICHHMS,
00001m1asi  OMONOTHYECKYI0 WH(OpPMAIUI0 W3 HECKOJbKUX  HMCTOYHUKOB, TPaMOTHO
UCTIOJIH30BATh MOHATUHWHBIN anmnapaT ONOJIOTHH.



Ilepeuens (koandukaTop) NpoBepsieMbIX

TPe0OBaHUIl K MeTanpeAMeTHbIM Pe3yJIbTATAM OCBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbI CpeHero 001ero 00pa3oBaHus

Kon [IpoBepsiemblie TpeGOBaHUS K METANIPEIMETHBIM pe3yJIbTaTaM OCBOEHUS
MIPOBEPSIEMOTO | OCHOBHOI 00pa30BaTeNIbHOM MPOTPpaMMbl CPEIHEro 00111ero o0pa3oBaHus
TpeboBaHUs
1 [To3HaBaTeabHBIE YHUBEpCAIbHBIE YUeOHbIE AeiicTBU (nanee - YY)

1.1 ba3oBrle nornueckue QeUCTBUS

1.11 YcraHaBIMBaTh  CyIIECTBEHHBIM NPU3HAK WIM  OCHOBAaHHS  JUIA
CpaBHEHUS, KiaccuUKaAIMU U 00001IeHUS

1.1.2 BbISBIATE 3aKOHOMEPHOCTH U MPOTHBOPEYMST B PACCMATPUBAEMBIX
SIBIICHUSX

1.1.3 CamMocToaTensHO  (GOPMYIHpPOBaTh M  aAKTyaJlU3UpPOBaTh MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE; OMpeNeNsiTh LeTu JesATEIbHOCTH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUHU UX JOCTUKEHUS

1.14 BHOCUTh KOpPPEKTHUBBI B JACSITEIBbHOCTh, OIICHHBATh COOTBETCTBUE
PE3yJIbTAaTOB LENSIM, OLIEHUBATh PUCKHU MOCIEACTBUM IE€ATEIbHOCTH

1.15 Pa3BuBaTh KpeaTUBHOE MBIIICHUE IPU PEIICHUH )KU3HEHHBIX MPOOIEM

1.2 bazoBrie nccienoBaTenbCcKue NSCTBUS

1.2.1 Brnamere  HaBbIKaMM  y4eOHO-HCCIIEOBATEIBLCKOW M MPOCKTHOU
JeSITENbHOCTH, HABBIKAMU pa3pelieHus Ipoodiiem

1.2.2 OBnazneHne BUIaMH JEATEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTaluy, MNpeoOpa3oBaHUI0O W TNPUMEHEHHIO B Pa3IUYHBIX
yU4eOHBIX CHUTyallusiX, B TOM 4YHCJIE€ TMPH CO3JaHUM YUEOHBIX U
COLIMAJIbHBIX IIPOEKTOB

1.2.3 dopMUpoBaHHE HAYYHOTO THIMA MBIIUICHUS, BJIAJICHUE HAYyYHOU
TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSAMHU M METO/IaMHU

1.24 BBISBISATE NPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJU3UpPOBATh 3a/1ady,
BBIIBUTATh TUIIOTE3y €€ pElICHHs, HaXOAUTh AapryMeHTbl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIEHUH, 3aJ]aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus

1.25 AHanu3upoBaTh IOJYYEHHBIE B XOJ€ pPEIICHUS 3aJayd pe3yNbTaThl,
KPUTHUYECKH OLIEHUBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE
B HOBBIX yCIIOBUSIX

1.2.6 YMeTh NEepeHOCHTh 3HAHUA B TO3HABATEJIBHYI0O W IMPAKTUYECKYIO

o01acTu KHUBHCACATCIbHOCTH, YMCTh HHTCTPUPOBATE 3HAHUA U3 PA3HBIX




NPEIMETHBIX O00JIACTEH; OCYIIECTBIATh IEJICHAINIPABICHHBIA TTOUCK
HIepeHOca CPEJICTB U CIIOCOOOB JICHCTBHS B IPO(PECCHOHABHYIO CPEIY

1.2.7

CnocoOHOCTE UM TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOHMCKY MCTOJ0B
pemiCHrA TMPAKTUYCCKUX 3adad, HNPUMCHCHHUIO PA3JIMYHBIX MCTOIOB
IIO3HaHHUA, CTaBUTb U (bOpMYJIPIpOBaTB COOCTBEHHEIC 3aJa4dud B
O6p330B3TCJII;HOI>i ACATCIIBHOCTU M JKU3HCHHBIX CHUTyallUuAX; CTABUTb
HpO6JIeMBI U 3aga4v, JOIMyCKaromuc aJbTCPHATUBHLIC PCHICHUA,
BbBIJIBUTATb HOBBIC HWIACH, IIpCAjiaraTb OPUTHHAJIIBHBIC TIOAXOAbI H
PCUICHUA, p33pa6aTI>IBaTI> IUIaH pCHICHUA HpO6J’IeMH C YUCTOM aHaJIn3a
HMCIOIINUXCA MAaTCPUAJIBHBIX U HCMATCPUAJIIBHBIX PECYPCOB

1.3

Pa6ota c uadopmarueit

13.1

Bnanerr HaBbIKaMu MONy4eHUs MH(MOPMALKMKU M3 HCTOUYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIBHO OCYIIECTBIIATh IIOUCK, aHAJIN3, CHCTEMATU3ALNIO
U UHTEpHpeTanuio HHPOpMalUuu pa3du4HbIX BUAOB U (opMm
IIPEACTABICHUSA

1.3.2

Co3nmaBaTh TEKCThl B pa3Iu4HbIX (opmaTax ¢ Y4YETOM Ha3HAYEHUs
uHpOpMallUU U 1IETEBON ayauTOpUH, BhIOHMpasi ONTHUMabHYIO (Qopmy
NpEeICTaBICHUS U BU3yalIU3aluu

1.3.3

OLICHI/IBaTB JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(bOpMaIJ;I/II/I, cC
COOTBCTCTBUC IIPABOBBIM 1 MOPAJIbHO-3TUYCCKUM HOpMaM

1.34

Hcnonb3oBath cpeacTtBa HH(MOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTUH B  pEUIeHMH KOTHUTHUBHBIX, KOMMYHHMKaTHUBHBIX U
OpPraHU3allMOHHBIX 3aJa4 ¢ CcOOJIoJIeHHEeM TpeOOBaHUN SPrOHOMHKH,
TEXHUKH O€30MacCHOCTH, TUTHEHBI, pecypcocOepekKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHOM 0€30MacCHOCTH

1.35

Bnagerr HaBbIKaMHM  pacmo3HaBaHWS W 3alIUTHl  WHMOpMaIuuy,
MH(OPMALIMOHHOM 0€30MaCHOCTH TMYHOCTH

KommynukatuBHbie VY /]

2.1

OO0wienue

211

OcymiecTBIsATh KOMMYHUKAllMM BO BCeX cdepax >KU3HM; BIAJETh
Pa3IUYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOIEUCTBUS

21.2

PaSBepHYTO " JIOTUYHO H3JIaraTb CBOIO TOUYKY 3PCHHA C MCITIOJIB30BAHUCM
A3BIKOBBIX CPEACTB

2.1.3

ApryMEHTUPOBAHHO BECTU JUAJIOT

PerynsarusHbie YY1

3.1

Camoopranu3zanus




3.11 CaMOCTOSITETBHO ~ OCYIIECTBIIATh ~ [TO3HABATENIbHYIO  JAEATEIbHOCTD,
BBISIBJISITH IPOOJIEMBI, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3a/1a4U B
0o0pa30BaTEeIbHON JI€ATEIBHOCTH W JKM3HEHHBIX CHUTyalusiX; J1aBaTh
OLIEHKY HOBBIM CUTYallUsM

3.1.2 CaMOCTOATENIbHO COCTABJIATh IUIAH PEIICHUS TPOOJIEeMBI C y4eTOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEU M IMPEANOYTCHHI;
JieNaTh ~ OCO3HaHHBIA  BBIOOp,  apryMeHTHpOBaThb  €ro,  OpaTh
OTBETCTBEHHOCTh 3a PpEIICHHE; OIEHUBATh NPUOOPETCHHBIN OIIBIT,
croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO MIUPOKON IPYIUIIUU B
pa3HbIX 00JACTAX 3HAHUMN

3.2 CaMOKOHTPOJIb

3.2.1 JlaBaTh  OIIEHKY HOBBIM CHUTyallUsiM, BHOCHUTb KOPPEKTHUBBHI B
JeATeTbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM

3.2.2 Brnamers HaBBIKAMHM I1O03HABaTEIbHON pedJIeKCHMH KaK OCO3HaHUS
COBEpIIACMBIX JACHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB
¥ OCHOBAHMIA;, UCTIOJB30BaTh NMPUEMBbI pe(IIeKCHH JIJIsl OIICHKU CUTYAIUH,
BbIOOpa BEPHOT'O PEIICHUS; YMETh OLICHUBATh PUCKH M CBOCBPEMEHHO
MPUHUMATH PEIICHHS 10 UX CHIKEHUIO

3.3 OMOIIMOHANIBHBIA HMHTEIIEKT, Mpearoiaararonmii  copMUpOBaHHOCTD:
CaMOpEryJIMPOBaHUs, BKJTIOYAIOIICTO CaMOKOHTPOJIb, YMEHHE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIOCOOHOCTH
aJaiTUPOBATBCS K  HOMOLMOHAJIBbHBIM H3MEHECHUSM W  MPOSIBIISITH
TMOKOCTh, OBITH OTKPHITBIM HOBOMY; BHYTPEHHEW MOTHUBAIINH,
BKJIIOYAIOIIEH CTPEMJIEHUE K JIOCTHXKEHUIO LEIW U YCIEXy, ONMTUMHU3M,
WHUIIMATUBHOCTh,  yYMEHHME  JCHWCTBOBaThb, HCXOAS W3  CBOHUX
BO3MOKHOCTEH

Ilepeyens (kogupukaTop) NpoBepsieMbIX NMPeIMETHBIX Pe3yJIbTATOB
O0CBOEHNSI OCHOBHOI 00pa3oBaTe/ibHOI NPOrPaMMBbl CPeHero 001ero o0pa3oBanms

10 k1acc
Kon [IpoBepsieMble TpeAMETHBIE PE3yIbTAThI
MIPOBEPSIEMOTO | OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MPOrPaMMBbl CPETHETO 00IEro
pe3ynbTaTa oOpa3oBaHus
1 CdopMUpOBaHHOCTb 3HAHWW O MECT€ U POJIM OUOJOTHHU B CHCTEME

HAYYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPAa MU HAYYHOIO MHPOBO33PEHUS; O
BKJIaJIE POCCHUHCKMX M 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonorny; (YHKIHMOHATBHOH TPAMOTHOCTH YeENOBEKa JJISI PELICHHS
JKU3HEHHBIX 3a/1a4

2 YMeHne packpbIBaTh COAEpKaHne OMOJIOTUYECKUX TEPMUHOB U TOHATHH:




’KM3Hb, KJIETKA, OPraHnu3M; MeTabonn3M (0OMEH BEIeCTB U MpeBpalieHue
SHEPruM), TOMEOCTa3 (CaMOpPEryJIAlLMs), YPOBHEBAsI OPraHU3aIMs KUBbBIX
CHCTEM, CaMOBOCIIPOU3BEJCHUE (PENpPOAYKIHUs), HACIEICTBEHHOCTD,
U3MEHYHBOCTH, POCT U Pa3BUTHE

YMenue uznaratb OMOJOTHYECKHE TEOpHH (KIETOYHAs, XPOMOCOMHas,
MyTarmonHas), 3akoHsl (I. Menaens, T. Moprana, H.11. BaBuiosa) u
yuyeHHus (0 LEHTpax MHOrooOpa3usi M MPOUCXOXKJIEHUS KYJIbTYPHBIX
pacrennii H.M. BaBuinoBa), onpenensars rpaHulbl UX MPUMEHUMOCTH K
’KUBBIM CUCTEMAM

YMeHue BIaAeTh METOAaMU HAay4YHOIro IIO3HAaHUA B Oouoaoruu
(Ha6J'IIOI[eHI/Ie H OIIMCAHHC JXHBBIX CHCTCM, IIPOLCCCOB U HBHCHHﬁ;
opranusanus u IMPOBCACHHUC OMOJIOTHYECKOT'O 9KCIICPUMCHTA,
BBIABHKCHUC THUIIOTE3HI, BBIAABJICHHUC 3aBUCHUMOCTHU MCKIY
HCCIICAYCMBIMH BCJIMYHNHAMU, 00BsICHECHHE IIOJIYYCHHBIX PC3YJIbTATOB,
HCITOJIb30BAHHBIX HAYYHBIX HOHSITPIﬁ, TGOpI/Iﬁ M 3aKOHOB; YMCHHUC OCJIATh
BBIBOJIbI HAa OCHOBAHWH IMOJTYYCHHBIX pGSYJ'IBTaTOB)

YMeHHe BBIACNATH CYIIECTBEHHBIC TPU3HAKH BUPYCOB, KJIETOK
OPOKApHOT ©  JIYKAPHUOT, OJHOKICTOYHBIX M  MHOTOKJIETOYHBIX
OpPraHM3MOB; OCOOCHHOCTH ITPOILIECCOB OOMEHA BEIIECTB M MIPEBPAILICHUS
SHEPIHH B KJIETKe, (HOTOCHHTE3a, IMJIACTUYCCKOTO M SHEPreTHUECKOTO
oOMeHa, XEMOCHHTE3A, MHTO34, Melio3a, OILJIOJIOTBOPCHHS,
Pa3MHOXKECHHSI, HHIUBUIyaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHE3)

YMeHHe  TpUMEHSATh  TOJNY4YCHHbIE  3HAHWS U1 OOBSICHEHUS
OMOJIOTHYECKHX MPOLECCOB U SIBICHUH, JUISI NPUHATHS MPAKTHUYECKUX
pelIeHnd B MOBCEAHEBHOM KU3HU B IEJIIX oOecrieueHus 0e30MacHOCTH
CBOETO 370POBBS M 370POBbSI OKPYXKAIOIIUX JIO/EH, COOTI0NEHHUSI HOPM
IpaMOTHOTO TOBEACHUS B OKpYXKalolleld MPUPOJHON cpene; MOHUMAaHNe
HE00XOAMMOCTH HUCIIOJIb30BAaHUS JOCTHKEHUI COBPEMEHHOM OMOJIOTUU U
OMOTEXHOJIOTHH TS PAIlOHAIBHOTO MPUPOIOTIONB30BAHHS

YMeHue pemarh 3JEMEHTapHbIE TCHETHYECKUE 3a/laud Ha MOHO- H
JTUTHOpPUIHOE CKpEUIMBaHUE, CLEIUICHHOE HacCJelI0BaHUE; COCTaBISATh
CXeMbl ~ MOHOTHMOPHUIIHOTO  CKpEUIMBaHUS  JUI  TpelcKa3aHus
HACJIEI0BAHUS IIPU3HAKOB Y OPTaHU3MOB

YMeHue BBINONHITH JA0OpaTOpHbIE MW MPAKTUYECKUE PpadoTHI,
coOmonaTe mpaBwia mpu pabore ¢ y4eOHBIM W J1aOOpPaTOPHBIM
o0opyI0BaHUEM

YMeHue KpUTHYECKH OLIEHWBATh M HHTEPHPETUPOBATH HHGPOPMALIUIO
OMOJIOTMYECKOTO COAEPKAHUS, BKIIOYAIOLIYIO IICEBJAOHAYYHbIE 3HAHUS
U3 PAa3NUUYHBIX UCTOYHMKOB (CMMU, HaydHO-TONMYJISIpHBIE MaTepHalibl);
ATHUYECKHE AacCHeKThl COBPEMEHHBIX HCCJIEIOBAaHUNM B  OHMOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHH




10

YMmeHne co3naBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIE COOOIICHHS,
0000111ast OMOJTOTUYECKYI0 MH(DOpPMALUIO U3 HECKOJIBKUX HCTOYHHKOB,
TPaMOTHO MCIIOJIb30BATh MOHATUHHBIN armapaT OUOJIOTHH

Ilepeuyennb (koandukaTop) NpoBepsieMbIX 3JIEMEHTOB COACPKAHUSA
110 OMOJI0THH

10 kaacc
Kon IIpoBepsiemMblii 3JIeMeHT cOAepPKAHUSA
1 Buonorus kak Hayka
1.1 buonorus — Hayka o >kxuBoi mpupojae. Ponp Omonoruu B ¢GhopMHUPOBaAHUHU
COBPEMEHHOU Hay4yHOU KapTHUHBI Mupa. CucTeMa OMOJOTUYECKUX HAYK
1.2 MeTtonbl MO3HAHUS >KUBOW MPUPOJBI (HAOIIOACHHUE, SKCIIEPUMEHT, OIHCaHUE,
U3MepeHue, KilacCU(pUKalusg, MOJAEITUPOBAHME, CTaTHUCTHYECKass oO0padoTka
JTAHHBIX )
2 7KuBble cUCTeMbI M X OPraHU3alUsA
2.1 XKussie cucteMbl (OMOCHCTEMBI) Kak IpeaAMeT u3ydeHusi 6uonoruu. CBoicTBa
OMocHuCcTeEM U UX pa3HOOOpas3ue
2.2 YpOBHU OpraHu3aluyu OMOCUCTEM: MOJIEKYJIIPHO-TEHETUUYECKUH, KIIETOUHbIH,
OpraHU3MEHHBIN, MOMYJIAINOHHO-BUIOBOM, SKOCUCTEMHBIN, OMoCc(epHbIit
3 XuMn4yeckasi COCTaB H CTPOEHHUE KJIETKH
3.1 XHAMHWYECKUN COCTAaB KJIETKH. XUMHUYECKHE OJJIEMEHTBhI: MaKpOIJIEMEHTHI,
MHUKpOd3JeMeHThl. Bona u MuHepanbHble BemiecTBa. DOyHKUMU BOAbBI U
MUHEpaJIbHBIX BellecTB B kieTke. [lognepkanre ocMoTuueckoro 6ananca
3.2 benku. CoctaB u cTpoeHue OelKOB. AMHHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3ameHumble W 3aMEHUMBbIE AMUHOKHUCIOTBL. AMMHOKHUCIOTHBIA COCTaB.
YpoBHU CTPYKTYpbI OEIKOBON MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAsT CTPYKTypa). XUMHUYECKHE CBOMcTBa OenkoB. buonmormueckue
byHKIMH OENTKOB.
depMeHThl — Ononornyeckue katanuzaTopel. CTpoeHre QepMeHTa: aKTUBHBIN
LeHTp, cyOctpatHas crnenudpuyHocTh. Kodepmentsl. Butamunabl. Otanuus
(hepMEHTOB OT HEOPTAHUYECKUX KAaTaITH3aTOPOB
3.3 VYrneBoapl: MOHOCaXapuabl (TIOKO03a, pubo3a U JAe30KCUprbd03a), qucaxapuisl

(caxapo3a, JakTo3a) W mosMcaxapuibl (Kpaxmall, IJIMKOIeH, LEJUII0II03a).
buonornueckue QyHKIUU YrIIeBOIOB.

Jlunuapl:  TpUTIULEpUIbl, cTepounabl, ¢Gocdonunuasl. ['wapodunsHO-
rupodoOHbie cBoicTBa. buonormueckue ¢ynkuun sunuaoB. CpaBHEHHE
YIJIEBOJOB, OEKOB U JIMMTUA0B KaK HCTOYHUKOB SHEPTUU




3.4

Hykneunosbie kucnorsl: JHK wu PHK. Hykneotuasr — MoOHOMEpBI
HyKJIeHMHOBbIX KuciaoT. Crpoenne u ¢pyHkuuu JIHK. Crpoenne u ¢QyHKIUU
PHK. AT®: ctpoenue u pyHKIUU

3.5

[wutosorus — Hayka o kierke. Kitetounas teopusi. MeTo1bl U3ydeHus: KIETOK

3.6

Krnerka kak nenoctHas xuBasi cucrema. OOLIMe NpU3HAKK KIIETOK: 3aMKHYTas
HapyxHas MeMmOpana, monekynsl JIHK kak renernueckuii ammapar, cucrema
CHHTE3a Oenka

3.7

Tunsl KIETOK: SyKaproTUYecKas U npokapruotTudeckas. OcCOOEHHOCTH CTPOCHUS
npokapuoTHueckod kieTku. Kierounas crenka Oakrepuil. CtpoeHue
IYKApUOTHYECKON KJIeTKU. OCHOBHBIC OTJIUYHUS PACTUTEIHHOM, KUBOTHOU U
IpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAs CTEHKA, TIMKOKAJIUKC, HX
¢dbynknun. [Irazmatnueckas memOpaHna, e€ cBoiicTBa M GyHKIuH. [luToruiazma u
e€ opradounpl. OmpHomeMOpanHble opraHounabl kierku: OIIC, ammapat
lNonbmxu, nuzocomsl. [lolyaBTOHOMHBIE OpPraHOWIBI KIETKA: MHUTOXOHIPHH,
mactuabl.  [IponcxoxaeHne MUTOXOHAPUM W IIacTHA. Buabl mactun.
HememOpaHnHbBIe opraHoubl KJIETKH: pUOOCOMBI, KJIIETOYHBIA IIEHTpP, PECHUYKH,
KryTuk. OyHKIIMY OpraHOUIOB KJIETKU. BKitoueHus

3.9

SAnpo — perynaropusiii neHTp kieTku. CTpoeHHe sipa: siiepHas 000J0YKa,
KapuoIiazmMa, XpoMaTuH, SAPHIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEWIECTB B KIIETKE

KuzHenessTeJLHOCTD KJIETKH

4.1

OOmeH BemecTB, WM MeTa0onu3M. AccuMmsnus (TUTaCTUYECKU OOMEH) U
JTUCCUMMIIALINS (SHEPTETHUYECKU OOMEH) — JIB€ CTOPOHBI €IUWHOTO Ipoliecca
MeTtaboau3ma. Tunsl oOMeHa BellecTB: aBTOTpO(HBINA U rerepoTpodHbii. Ponb
(dbepMeHTOB B 0OMEHE BEIIECTB U NMPEBPALICHUH YHEPTHH B KIIETKE

4.2

dorocunTte3. CBeroBas u TeMHOBas ¢asbl poTocuHTe3a. Peakinu GorocunTesa.
DddexkTuBHOCTS HOoTOCHHTE3a. 3HaUYeHHE (DOTOCHHTE3a IS JKU3HU Ha 3eMile.
BrnusHue ycnmoBuit cpensl Ha (OTOCHHTE3 W CHOCOOBI TOBBIMICHUS €T0
MIPOYKTUBHOCTH Y KYJIBTYPHBIX PACTECHUH.

XeMocuHTe3. XEeMOCHHTE3UPYIOIe OakTepuu. 3HAUYCHHE XEMOCHHTE3a s
KU3HU Ha 3emiie

4.3

OHepreTrueckuii oOMeH B KieTke. PaciieniieHue BemiecTB, BBIACICHHE U
aKKyMYJHpPOBaHHE OHEPrUM B KIETKE. OTalbl SHEPreTHYECKOr0 OOMeEHa.
I'muxonms. bpokenne u ero Buiael. KuciopoaHoe okucieHue, WiIM KICTOYHOE
apixanue. I (GeKTUBHOCTD YHEPreTUYECKOro 0OMeHa

4.4

Peaknmm marpuunoro cuHTe3a. [enermueckas wuHpopmamms wu JIHK.
Peanu3zanusa renerndeckoil mHGoOpManuu B KieTke. |'eHeTHYEeCKHid KOA U ero
coictBa. Tpanckpunuusa — wMatpuuHblid cuHTe3 PHK. Tpancnsauusa —




onocuHTe3 Oenka. KomupoBanue aMHUHOKUCIOT. Poiib pubocom B OMOCHHTE3E
Oenka

4.5

Hexnerounsie ¢opmbl ku3Hu — BUpychl. Mctopus oTkpeitus BupycoB (..
NBanoBckwuii). OCOOEHHOCTH CTPOCHHS U JKU3HEICATEILHOCTH BHUPYCOB.
baktepuodaru. bonesnu pacTeHHil, KUBOTHBIX M UEJIOBEKAa, BBHI3bIBACMbIC
BUpycamu. Bupyc ummynoaedpunura yenoeka (BUY) — po3doynurens CITM/Ia.
[Ipodunaktrka pacupocTpaHEHUs] BUPYCHBIX 3a00JIeBaHUN

Pa3MHo:KeHUe U MHAUBHUAYAJIbLHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounslii 11Uk, WM KU3HCHHBIM MUK KiIeTku. HHTepdaza u MHUTO3.
[Iporeccrl, mporekaromre B untepdasze. Permukamnus — peakiuss MaTPUIHOTO
cunteza J[HK. Ctpoenue xpomocom. XpoMOCOMHBIH HAOOp — KapHOTHIL
JIunIonaHBIA W TaIUIOMIHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMATHIBIL.
[{utonornyeckre OCHOBBI Pa3MHOXKEHUS U HHAUBUIYAJIBHOTO Ppa3BUTHUA
OpraHu3MOB.

Henenne knetku — Mmuto3. Craaum mutosa. IIporecchl, mpoucxonsiive Ha
pa3HBIX CTaAUsAX MUTO3a. bruosornueckuii CMbICI MUTO3a

5.2

@®opMBl pa3MHOKEHHUSI OPraHM3MOB: Oecrojoe W MmojoBoe. Bumel Oecnonoro
Pa3MHOXKEHUSI: JICJICHUE HAJBOE, IOYKOBAHUE OJHO- M MHOTOKJICTOYHBIX,
criopooOpa3zoBaHue, BETeTaTHBHOE pPa3MHOXEHHUE. HckyccTBeHHOE
KJIOHMPOBAaHUE OPTaHU3MOB, €r0 3HAYCHUE [Tl CEIEKIIUH

5.3

[TonoBoe pa3MHOMkKEHUE, €ro OTIANYUS OT OECIIONOTO.

Meiio3. Craguu wmeiio3a. Ilpouecchl, Npoucxoidiive Ha CTaaAusSX Meio3a.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buonorudeckuii cmbici U
3HAYEHHUE MeH03a

5.4

['ameTorenes — npoiiecc 00pa3oBaHUs MOJIOBBIX KIETOK y )KMBOTHBIX. [lo0BBIE
JKeJe3bl: CEMEHHUKH U AMYHUKU. OOpa3oBaHUE U Pa3BUTHUE MOJOBBIX KIETOK —
raMmer (criepMaTo30u ], SIMIIEeKIIeTKa) — criepMaTorenes u oorenes. OcobeHHOCTH
CTPOCHHUSI SIMIEKIIETOK U ciepMaro3onoB. Omionorsopenue. [laprenorenes

9.5

NunuBuayansHoe  pasBuTHe  (OHTOreHE3). OMOpHOHANIBHOE  pa3BUTHE
(ambOpuorenes). DTanbsl YMOPUOHATIBHOTO PA3BUTHS Y TTIO3BOHOYHBIX JKMBOTHBIX:
npobiieHue, racTpymsius, opranoreres. [locramOpruoHanbHOe pa3BuThe. TUIbI
MOCTAMOPHOHATILHOTO PAa3BUTHS: MPSMOE, HEMpsMOe (JTWYMHOYHOE). BrusHue
CpeJibl Ha pa3BUTHE OPTaHU3MOB; (DAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
yYpPOJCTBA.

Poct u pasButme pacrenuit. OHTOreHE3 I[BETKOBOTO PACTEHUsS: CTPOCHUE
CEMEHH, CTaJIUU Pa3BUTHUS

HaCJIe,IICTBeHHOCTb H U3SMCHYUBOCTDH OPraHu3iMoB

6.1

IIpenmer n 3agaun reHeTuku. Mcropus pa3BuTus reHeTUKU. Britag pocCuickux
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeTonbl TEHETHKHU
(ruOpUIOTOTHYECKUN,  IIMTOTCHETUYECKHM,  MOJICKYJISIPHO-TEHETUYECKHIN).
OCHOBHBIE T€HETUUECKUE NOHATHS. | eHeTHUeCcKasi CUMBOJIMKA, UCIIOJIb3yeMasl B




cxemax CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HacCJE€OBaHUsA IPU3HAKOB, YCTaHOBIIEHHbIE ['. MeHnaeneM.
MonorubpuaHoe ckpemmBaHue. 3aKOH €IUHO00pa3usi TUOPUIOB IEPBOTO
nokosieHus. [IpaBuno JOMHUHHpOBaHMS. 3aKOH PpACIIEIUIEHHS IPHU3HAKOB.
I'unoresa yncTorsl ramert. I1oyiHOE M HEMOTHOE TOMUHUPOBAHUE.

JuruOpuiHoe ckpenyBaHue. 3aKOH HE3aBUCHMOIO HACIEOBAHMS MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI AUTHOPHIHOIO CKpEIIMBAHMS. AHaIM3UpYIOLIEe
ckpemBaHue. Mcnosib30BaHME — AHANM3UPYIOLIETO  CKpPEIIMBAHUS  JUIS
oTpezieNieHusl TeHOTUIT 0COOU

6.3

CuernneHHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana mno cuerjieHHOMY
HACJIEIOBAaHUIO TeHOB. HapymeHue cuemieHuss TEHOB B  pe3yJibTaTe
KPOCCHHIOBepa. XpOMOCOMHAas TEOpHsl HACJIEICTBEHHOCTH. | eHeTnyeckue
KapThI.

I'enetuka mona. XpoMOCOMHOE OTpe/esieHHe Mojia. AyTOCOMBI W TIOJIOBBIE
XpOMOCOMBI. ['oMorameTHsle M rereporamMeTHble opraHu3Mbl. HacnenoBanue
MPU3HAKOB, CIIETUIEHHBIX C IOJIOM

6.4

N3meHunBoCTh. Buabsl M3MEHUMBOCTH: HEHACJIEACTBEHHAs W HACJIEACTBEHHAs.
Ponme cpenpl B HEHACIEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJM(UKALMOHHON H3MEHUYMBOCTH. BapuanuoHHBIH psag M BapualMOHHas
kpuBass. Hopma peaknum npusHaka. KonndecTBEHHbIE W KayeCTBEHHBIC
MPU3HAKH U UX HOpMa peakiuuu. CBoiicTBa MOIU(PUKALIMOHHON H3MEHYUBOCTH

6.5

HacnencrBenHast, WM TCEHOTUIIMYECKas, W3MEHUYMBOCTH. KoMmOMHATHMBHAS
M3MEHUYMBOCTh. Melo3 M TOJOBOW MpolecC — OCHOBA KOMOMHATUBHOM
W3MEHYMBOCTH. MyTalmoHHass HW3MEHYMBOCTh. Kiaccudukamus MyTaIui:
TE€HHbIE XPOMOCOMHBIE, FTEHOMHBbIE. HacToTa U Npu4rHbBI MyTaluii. MyTtareHHbIe
(dakTopbl. 3aKOH TOMOJIOTHYECKUX PSJOB B HACJIECJACTBEHHON H3MEHUYHMBOCTHU
H.M. BaBunosa

6.6

I'eneruxka yenmoBeka. Kapuotun denoBeka. (OCHOBHBIE METOAbl TEHETHUKHU
YeJI0BEKa: FeHEAJIOTUYECKUH, OJIM3HEIOBEIN, IIUTOr€HETUYECKUM,
OMOXMMHUYECKHH, MoyeKylsipHo-reHeTnYeckuil. COBpEeMEHHOE OIlpesesieHue
TE€HOTHIIA: TTOJJTHOT€HOMHOE CEKBEHHPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHCIIE C
nomompio IIIIP-ananu3a, HaclIeACTBEHHBIC 3a00JICBaHUS YEIIOBCKA: T'CHHEBIC
601e3Hu, 00JIE3HU C HACJIEICTBEHHOMN MPEIpacIONOKEHHOCThIO, XPOMOCOMHBIE
O0one3nn. CoMaTHYeCcKWe M TeHEpaTUBHbIE MyTaluH. [IpUHIUIBI 370pOBOTO
oOpaza J>KW3HU, JMATHOCTUKH, MPOPUIAKTUKHA U JICYEHUS] TEHETUYECKHUX
Oone3neil. MeIMKO-TeHETHYECKOE KOHCYIbTUPOBAaHNE. 3HAUCHNE MEUIIMHCKON
TCHETUKH B MIPEIOTBPAICHUN U JICYCHUN TCHETUYECKUX 3a00JICBaHUI YeTOBEeKa

Cenexuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka M Tpolecc. 3apoKACHHE CEJIEKIMH U JTOMECTHKAIUS.
Yuyenue H.U. BaBunmoBa o0 1eHTpax NPOUCXOXKACHUS W MHOT000Opas3us
KYJbTYPHBIX pacTeHul. LIeHTphl MPOUCXO0XKACHUS JOMAIIHUX KUBOTHBIX. COpT,
IOpoJa, TaMM




7.2

CoBpemMeHHbIE METOJbI CcelleKIMU. MacCoBbIii U WHIUBUIYaJbHBIM OTOOpHI B
CEJIEKIIMM pacTeHUil M KUBOTHBIX. OlLEHKa 3KcTephepa. bam3koponacTBeHHOE
ckpemuBanre — UHOpuUauHr. Yucras nuaus. CKpelIMBaHUE YUCTHIX JIMHUM.
['ereposuc, wnu rubpuaHas cuina. HepoacTBeHHOE CKpelUBaHUEe — Ay TOPUIUHT.
Otrnanénnas tulOpugusanus u e€ ycmexu. VICKyCCTBEHHBIM MyTareHes u
MOJYyYECHUE TMOJUIUIONIOB. JlOCTMKEHHUSI CENEKUMU PACTEHUW, JKUBOTHBIX U
MUKPOOPTaHNU3MOB

7.3

buorexHonoruss kak oTpacib MPOU3BOJACTBA. ['€HHas HHXKEHEpHUs. Tarbl
co3nanust pexkomOuHanTHoW J[HK u Tpancrenneix opranumzmoB. Kiertounas
umkeHepus. Kierounsle KynbTypbl. MHUKPOKIOHAIBHOE  pa3MHOMKEHUE
pactenuil. KinoHupoBaHUE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX
OpraHU3MOB. DKOJIOTMYECKHE M dTHYeckue npobiembl. MO — reHernyecku
MOAU(PUIIPOBAHHBIE OPTAHU3MbI

Ilepeyenns (kogu(pukaTop) NpoBepPsieMbIX NPeAMETHBIX Pe3yJIbTATOB OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHOM MPOrPpaMMbI CpeHero 001ero odpa3oBaHus

11 kaacce

Kon [IpoBepsieMble peIMETHBIE PE3YIbTATHI
MIPOBEPSIEMOTO | OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOrPAMMBI CPETHET0 00IIEro
pe3ynbTaTa oOpa3oBaHus
1 CdopMUpOBaHHOCTh 3HAHUW O MECT€ U PO OUOJOTUU B CHUCTEME

HAyYHOTO 3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KApTHHBI MHUPAa U HAy4YHOI'O MHUPOBO33PEHUS O
BKJIaJIe POCCUHCKUX M 3apyOexHBIX YUYEHBIX-OMOJOrOB B Ppa3BUTHE
Oouonoruy; (yHKIMOHAIBHOW TI'PAMOTHOCTH YEJOBEKa [UIsl pEeleHus
YKU3HEHHBIX 3a/1a4

YMeHue pacKphIBaTh COJICPKaHUE OMOJIOTHYECKUX TEPMUHOB U TIOHSTHIA:
BU/Jl, TIOMYJISIHS, TeHO(MOH/, IBOJIOIMS, ABIXKYIIHE CHIbI ((paxTopshl)
HBOJIIOIMH,  MPHUCIOCOOJIIEHHOCTh  OPraHu3MOB,  BUJ000pa3oBaHMUE,
IKOJIOTHYECKHE (DAKTOpBI, AIKOCHUCTEMa, MPOIYICHTH, KOHCYMEHTHI,
PEAYIEHTHI, [EeNU TUTAHHS, IKOJIOTHYEcKas Mupamuaa, OWOTeoIeHO3,
ouocdepa

YMmeHne uznaratb OHMOJOTHYECKHE TEOPHH (IBOJIOLMOHHAsA Teopus Y
JlapBuHa,  CHUHTETMYECKass  TeOpus  JBOJIOLMM),  3aKOHBl U
3aKOHOMepHOCTH (3apoabiiieBoro cxoictBa K.M. bapa, udepenoBanus
IJIaBHBIX HanpasiieHud u nyted 3Bomounn A.H. CeBepuoBa, yueHus o
ouoctepe B.W. BepHaackoro), onpeaensts TpaHUIbI UX IPUMEHUMOCTH
K KUBBIM CHCTEMaM

YMeHue BJIaICTL MCETOAAMH HAYYHOI'O TIIO3HAHUA B ouonoruu
(Ha6JHO)ICHI/IC N OIKMCAHUEC JKXHUBBIX CHCTEM, IPOLCCCOB U HBH@HHﬁ;
opraHusanus u IMPpOBCACHHUC OMOJIOrUYECKOr0 OKCIICPHUMCHTA,
BBIABHKCHHUC THUIIOTEC3BI, BBISIBJICHUC 3aBUCHUMOCTHU MCKIY




HUCCIICAYCMBIMH BCJIIMYHNHAMU, 00BsICHECHHE IMOJIYYCHHBIX PC3YJIbTATOB,
HCITIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpr/’I M 3aKOHOB; YMCHHUC ACJIATh
BBIBOJIbI HA OCHOBAHWH IMOJTYYCHHBIX pe3y.]'IBTaTOB)

5 YMeHue BBIACTATh CYIIECTBEHHBIE MPU3HAKN CTPOCHUS OMOIOTHYECKHIX
OOBEKTOB:  BHJOB, MOMYJSALUA, MPOAYIEHTOB, KOHCYMEHTOB,
pPEoyLEHTOB, OMOTE€OIICHO30B U HIKOCHUCTEM; OCOOEHHOCTH IPOIECCOB
HACJICZICTBEHHOM M3MEHYHBOCTH, €CTECTBEHHOTO orbopa,
BUJ000pa30BaHMsl,  MPUCIOCOOJIEHHOCTH  OpPraHU3MOB,  JIE€UCTBHUS
HKOJOTMYECKHX (PaKTOPOB Ha OPraHU3MBI, MIEPEHOCA BEHIECTB M MOTOKA
DHEPTrUM B IKOCHUCTEMAaxX, AHTPOIOTCHHBIX H3MEHEHHH B HKOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOTCOXMMHUYECKUX IHKIIOB
B Onocdepe

6 YMeHne  TpUMEHATh  TNONy4YCHHBIE  3HAHUS I OOBSICHEHUS
OMONIOTHYECKUX IPOLECCOB M SBICHUHN, Ui NPUHATHA HPAKTHYECKUX
pElIeHU B MOBCEAHEBHOM KM3HU B IEJIAX oOecrieueHus 0e30MacHOCTH
CBOETO 370POBBS M 30POBbSI OKPYXKAIOIIUX JIO/EH, COOTIONEHUSI HOPM
I'PaMOTHOTO TOBEJICHHS B OKpY)KaloIIel MPUPOJHON cpefie; OHNMaHue
HEOOXOJMMOCTH HCIOJIBb30BaHUs JOCTH)KEHUI COBPEMEHHON OHMOIOTHH
JUISL pallHOHAIBHOTO IIPUPOIOTIONBE30BAHUS

7 YMeHue pemiath 3JI€MEHTapHbIE OWOJIOTHYECKHE 3aJayd, COCTaBIISTH
CXEMBI ITepEeHOCca BEIIECTB U SHEPTUHU B SIKOCUCTEMaxX (e MUTAHUS

8 YMeHne BBIIONHATH Ja0OpaTOpHBIE W MpakTHYECKue padoTHl,
coOnofarh MnpaBuja nOpu pabore ¢ y4dyeOHbIM U JabOpPaTOpPHBIM
o0opy0BaHUEM

9 YMeHHe KpUTHYECKH OIICHMBATh U HMHTEPIPETHPOBATh HH(OPMALHUIO

OMOJIOTHYECKOT0 COJAEPKaHMs, BKIIIOYAIONIYIO ICEBJAOHAYYHbIEC 3HAHMS
U3 Pa3NUYHBIX UCTOYHMKOB (CMU, HaydHO-TIOMyNsSipHBIE MaTepHalibl);
paccMmaTpuBaTh I00aIbHbIE SKOJOTUYECKUE MPOOIEMbl COBPEMEHHOCTH,
(bopMHUPOBATH TIO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HUIIHIO

10 YMeHne co3iaBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
00001mas 6MoOIOruYecKyr0 MHGOPMAIIMIO U3 HECKOJIBKHX HCTOYHUKOB,
IPaMOTHO HCIIOJIb30BaTh MOHATHHHBIN armapat OMOJIoruu

Ilepeyens (kogu(puKaTOp) NPOBEPAEMBIX JJIEMEHTOB COAEPKAHUA
10 OMOJIOTHH

11 kaace

Kon IIpoBepsieMblii 3J1EMEHT COJEePKAHUS

1 IBOJIIOIMOHHAA OMOJIOTUA

1.1 DBOIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.




CBugerenscTBa 3BOMoNMM. IlaneoHTOoNOrnueckue: MOCIEIOBATEIBLHOCTh
MOSIBJIEHUS] BUJOB B MAJEOHTOJIOTMYECKON JIETONUCH, IEPEXOIHBIE (DOPMBI.
buoreorpaduueckue: cxoactBo W paznuuue ¢ayH U (QIOp MATEpUKOB U
OCTPOBOB. OMOPHOJIOTUYECKHE: CXOJICTBA U pa3ivyusi SMOPHUOHOB pa3HBIX
BUJOB  TO3BOHOYHBIX. CpaBHMTEIbHO-aHATOMHYECKHE:  T'OMOJIOIMYHBIE,
aHAJIOTMYHbIE,  PYIMMEHTapHbIE  OpraHbl, aTaBU3Mbl.  MoOJEKYISIpHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHHU3MOB HACIEACTBEHHOCTH U OCHOBHBIX
MeTa0OJINYECKUX ITyTel Yy BCEX OPraHu3MOB

1.2

OBomonmoHHas Tteopus Y. JlapBuna. Ilpeamoceuiku  BO3HUKHOBCHHSI
napBUHU3MA. JIBWKYIIME CHIIBI 3BOJIONHMH BUAOB 10 [lapBuHY (M30BITOYHOE
pPa3MHOKCHHE npu OTPaHUYEHHOCTH  PECYpPCOB, HeorpenenEHHas
U3MEHYHBOCTH, O0ph0a 3a CyIIeCTBOBAHHE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrerndeckass Teopus 3Bomounn (CTD) M OCHOBHBIE €€ TOJOXKEHUS.
MuxposBomonus. [Tonyssmus kak eMHUIa BIIA U 3BOJIIOLUN

1.4

JIBmwkymue cuibl ((akTophl) SBOJIIOLMK BHJIOB B Npupoae. MyTalMoOHHBIN
nporecc ¥ KOMOMHATUBHAs M3MEHYMBOCTb. [lonmysiioHHBIE BOJHBI U Apeid
reHoB. M3omsauusa u murpanus. EctecTBeHHbINH 0TOOP — HAPABIIAIOMIMKN (akTop
sBoJrOLMU. DOPMBI ECTECTBEHHOTO OTOOPA.

[Tpucroco6seHHOCT, OpPraHU3MOB Kak pe3yiapTar HBojtonuu. [Ipumepst
MPUCTIOCOOJIEHUH y OpraHu3MOB. ApoMOp(O3bl U UANOATANTAIIH.

Bun wu  BugmooGpazoBanme. Kpurepunm  Buga.  OcHOBHblE  (pOpMBI
BUI000pa3oBaHus: reorpaduyeckoe, IKOJIOTHIECKOe

1.5

MakposBomtonusa. DopMbl  3BOMIONUHU:  QuUIETUYECKas, JIUBEPreHTHas,
KOHBEpreHTHas, mapauienbHas. HeoOpaTuMocTh 3BOIIOIMH

Bo3HukHOBeHMe ¥ pa3BUTHE )KM3HU Ha 3emuie

2.1

JloHayuyHble TMPEACTABICHUS O 3apOKJICHMM KU3HM. HaydHble rumnoressl
BO3HUKHOBEHMS >KM3HM Ha 3emiie: aOHOreHe3 M MaHcrepMusa. XUMHYEcKas
IBONIOLHUS. OKCIEPUMEHTAIBHOE TOATBEPKIACHUE XUMUYECKONW SBOJIOLMH.
Havanbnbie sTansl 6uonoruueckoit ssomonnu. I'unoresa PHK-mupa. Ilepssie
KJIETKHU ¥ UX 2BOJOIMS. POPMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB

2.2

PazButue xu3Hu Ha 3emie mo spaM u mnepuonaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast 3pbl. [lameo3oiickas spa u e€ mnepuoabl: KeMOpPUHCKUH,
OPJAOBUKCKHM, CUJIYPUUCKUH, JEBOHCKMW, KAaMEHHOYTOJIbHBIM, IEPMCKHUU.
Mes3o30¥ickas 3pa 1 €€ NepUoibl: TPUACOBBIN, FOPCKUH, METOBOM.
KaiiHo3oiickas 3pa u €€ mepuolpl: NAJICOTCHOBBIM, HEOTCHOBBIMH,
AHTPONOTEHOBBINA. XapaKTEPUCTHKA KIMMaTa W TEOJOIMYECKUX IPOLIECCOB.
OCHOBHBIE ATaIlbl IBOJTIONHNH PACTUTEIHBHOTO U )KUBOTHOTO MUpPa. ApoMop¢ 036l
Yy pacTeHU U XKHUBOTHBIX. l[losiBIeHME, pacBET U BBIMUPAHUE TPYMIl KUBBIX
OpraHu3MOB

2.3

CucremMa OpraHMyeckoro Mupa Kak OTpaxeHue 3Bojaouud. OCHOBHbBIE
CUCTEMATUYECKHE IPYIIIbI OPTraHU3MOB




2.4

DBoIONUS YesoBeKa. AHTPOMOJIOTHs Kak Hayka. Pa3Butue mpencraBieHUil o
MIPOUCXOXKIEHUN 4enoBeka. MeTonpl u3yueHus aHrpornorenesa. Cxojnctsa u
pa3IuyuMs YyeloBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.
JBuxkyume cuisl (dakTopbl) aHTporiorenesa. HaciencTBeHHass M3MEHUMBOCTh
U eCTeCTBEHHBIN 0TOOp. OOIIecTBeHHbIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUi
Tpy/la, MBIIJICHUE, PEYb

2.5

OCHOBHBIE CTAaMM M BETBU 3BOJIOLMU YEJIOBEKA: ABCTPAJONMMUTEKH, YemoBek
yMmenslii, YenoBek mnpsamoxomsaniui, YemoBek HeaHIEpTalbCKHuil, YenoBek
pa3yMmHbIi. Haxonku nckonmaemMblX OCTaHKOB, BpeMsl CYIIECTBOBaHUS, 00JI1acTh
pacrpocTpaHeHus, 00bEM IrOJIOBHOTO MO3ra, 00pa3 )KU3HH, OpyIUs

2.6

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE Pachl: €BpONeouIHas (eBpaszuiickas),
HErpO-aBCTPAJIOUIHAS (3KkBaTOpHANBbHA), MOHTOJIOMIHAS (a3maTcko-
aMmepukaHckas). UepTsl MpHUCTOCOOJICHHOCTH MPEACTaBUTEICH UYETOBEYECKUX
pac K YCIOBHUSIM cCyllecTBOBaHMs. EIWHCTBO uyenoBeueckux pac. Kputuka
pacuzma

OpraHu3Msbl U OKpYy Kamomias cpeaa

3.1

OKojorus Kak Hayka. 3aJaud M pas3zeiibl 3KOJOTMU. MeToabl 3KOJIOTHYECKUX
uccienoBaHui.  Okonormueckoe — mMupoBos3penue.  Cpeasl  oOuTaHus
OpPraHU3MOB: BO/IHAsI, HA36MHO-BO3yIlIHAsA, TOYBEHHAsI, BHYTPHOPTaHU3MEHHAs

3.2

Okonorudyeckue ¢akrtopsl. Kiaccudpukamus —sKonornueckux  (HakTopos:
abuoTuyeckue, OMOTUYECKWE M aHTPONOreHHble. JleWcTBHE 3KOJIOTMYECKUX
(hakTOpoB Ha OpraHU3MBbI

3.3

AbuoTtnueckue (HaKToOphl: CBET, TEMIIEpPAaTypa, BIAKHOCTb. POTONEPUOIU3M.
[Ipucnocobnenuss OpraHu3MoOB K JEHCTBUIO aOMOTHYECKUX (HaKTOPOB.
buonornueckue puTmeI

3.4

buotuueckue daxtopel. Buasl OMOTHYECKUX B3aUMOJEHCTBHUI: KOHKYpPEHIIHS,
XUIIHAYECTBO, MAapa3uTU3M, MYTYyajJu3M, KOMMEHCAIU3M (HaxJIEOHUYECTBO,
KBapTUPAHCTBO), aMCHCAJIM3M, HEWTpanu3M. 3HAUYCHHE  OMOTHYECKHX
B3aUMOJICHCTBHIA JIJIsl CYIIIECTBOBAHUS OPTAaHU3MOB B IIPUPOIHBIX COOOIIECTBaX

3.5

DKOJIOTHYECKHE XapaKTCPUCTUKHU IMOIIYJIALIUH. OcCHOBHBIE IIOKa3aTCIn
MOomyJIsinur: YUCICHHOCTD, ITNIOTHOCTH, POXIACMOCTb, CMCPTHOCTH, IPHUPOCT,
MUTrpaniuAi. I[I/IHaMI/IKa YHUCJICHHOCTHU MOMYJISAIWN U eé peryisanusa

Coo0111ecTBa M DKOJOrHYECKNEe CHCTEMBI

4.1

CooOuiecTBO Opranu3smMoB — OuoneHo3. CTpykTypbl OHOIEHO3a: BHIOBasi,
MPOCTPAaHCTBEHHAsA, Tpodudeckas (muimeBas). Bumbl-momuHanTel. CBs3u B
ououeHo3e

4.2

Okojorudyeckue cuctembl (9kocuctembl). [loHsiTue 00 »dKocucTeMe U
onoreorieHo3e. DYHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TMPOMYIEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopor BemIECTB M TOTOK DJHEPrUUd B




skocucreme. Tpoduueckne (IUILEBbIE) YPOBHU 3KOCHCTeMBI. [InieBsle nenu u
ceth. OCHOBHBIE IIOKa3aTeNnM OSKOCHUCTEMBI: Omomacca, IPOMYKLUS.
DKOJIOTMYEeCKUE MUPAMUIBL: TPOAYKIMH, YUCIEHHOCTH, OMoMacchl. CBOMCTBA
HKOCHUCTEM: YCTOWYUBOCTh, CAMOPETYJIALMS, pazBuTue. Cykueccus

4.3

[TpupoaHbIie SKOCHCTEMBL. DKOCUCTEMBI 03EP U peK. DKOCHUCTEMA XBOMHOTO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHbIE ~ 3KOCHCTEMBI. ATPO3KOCUCTEMBI. YpOo3KkocHCTEMBI.
bronornyeckoe 1 X0354UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpasue kak ¢akrop ycroumBocTH sKocucteM. CoxpaHeHue
Ouosiornyeckoro pasHoodpasus Ha 3emiie

4.4

Yuenune B.M. Bepnajackoro o Ouocdepe. I'paHunibl, coctaB W CTPYKTypa
ouocdepsl. XKuoe BemecTBo U ero GyHkuu. OcobeHHOCTH Ouochepsl Kak
r7100anbHON 3KOocucTeMbl. J[MHaMHueckoe paBHOBecue M oOpaTHasi CBS3b B
o6unochepe. KpyroBopoTsl BemeCTB U OHMOT€OXMMUYECKUE IUKIIBI 3JIEMEHTOB
(yrnepona, a3ota). 30HaIBbHOCTH OMochephl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBo B Omocdepe 3emin. AHTPOIOTeHHBIE U3MEHEHHs B Ouocdepe.
['mo6anbHBIE KOTOTHYECKHE TTPOOTIEMEI.

OcHOBa paIlMOHAIBHOTO yIPaBIEHUS TPHUPOAHBIMH pecypcamMH H  HX
UCToJb30BaHue. JJOCTH)KEHUS OMOJIOTUU M OXpaHa MPUPOIBI




KAJIEHIJAPHO - TEMATUYECKOE IINTAHUPOBAHUE

HaunmenoBanue Kon-Bo OcHOBHOE co/IepKaHHe Buapl nestenpHOCTH ydammxcst
TEM IPOrpaMMBbl 4acoB
1 2 3 4
10 kiacc
1.1 buonorus B cucteme 1 buonorus xak Hayka. CBs3u Ouonoruu c |PackpeiBaTh  cojepkaHue  TEpPMHUHOB U
HayK OOIIECTBEHHBIMH, TEXHUYECKUMHU U |MOHATHI: HaydHOE MHPOBO33pPEHUE, HayuyHasd
OPYTMMH  €CTECTBEHHBIMU  HAyKaMH, |KapTHHA MHpa, HAy4YHBIM METOJ, THIIOTE3a,
dbunocodueii, penuruei, ATUKOMU, T€OpHs, METOMbI UCCIEIOBAHUS.
ACTETUKOW M mpaBoMm. Ponb Ouomornu B |XapakTepu3oBaTb OWUOJOTHIO KaK HaykKy, €€
(GbopMUPOBaHUHM COBPEMEHHOW HAayYHOM [MECTO W POJb CPEAU JPYTrUX €CTECTBEHHBIX
KapTHUHBI MUpa. HayK.
Cucrema OHOJOTUYECKUX HAYK. [lepeuncnsate pazzesnbl Oouonoruu B
COOTBETCTBUM €  OOBEKTAMH  M3yUYCHUS.
HaseiBath BOKHEHUIIINE oTpaciiu
OMOJIOTMYECKUX 3HAHUM W 3aJayd, CTOALIUE
nepena ouonoruent XXI.
1.2 Meroas! no3HaHus 1 Meroasl 1Mo3HaHUS KUBOW Ipuponbl (PackpeiBaTh  conepkaHME  TEPMUHOB U
YKUBOH NPUPOJIBI (HaOso/leHNe, SKCIEPUMEHT, OIMCaHHe, |OHATHUM: HayYHBII METO[, METO/1bI
buonorudeckue cucTeMbl U3MEpEHHUE, KJaccu(ukanus, |UccieaoBaHusl.
MOJICJIINPOBAHHUE, cTaThcTHUecKasi |XapaKTepu30BaTh OCHOBHBIE METO/IbI MTO3HAHUS
00paboTKa JaHHBIX). KUBOM NpUpPOABI: HAOIIOJEHUE, HIKCIEPUMEHT,
OIMCaHue, U3MEpEHHUE, KJaccuuxanms,
MOJIeJIMpOBaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX
Bcero 1yacos 2




2.1buonornyeckue
CUCTEMBI, TIPOIECCHI U UX
U3YYCHHE

KuBpie cucrempl (OMOCHCTEMBI)  Kak
npeaMer u3ydeHus Ouonoruu. OTinuue
JKUBBIX  CHUCTEM OT  HEOPraHWYEeCKOU
MIPUPOJIBI.

CpoiicTBa 6MocHUCTEM U MX pa3zHOOOpa3ue.
YpoBHH OpraHu3aIuu ouocucreM:
MOJIEKYJIAPHBIM, OPraHOMJHO-KJIETOYHBIN,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOMH,

DKOCHUCTEMHBIH  (OMO-TEOLICHOTUYECKHHN),
onochepHbIi.
Haykn, wu3ydatomme OuocucTeMBI Ha

Pa3HBIX YPOBHSX OPTaHHU3AIUH.

PackpeiBaTh  comepxkaHWe ~ TEPMHUHOB U
TIOHATUH: CUCTeMa, OWOJIOTHYECKas CHUCTEMa,
AJIEMEHTHl CHUCTEMBI, CTPYKTypa OHOCHUCTEMBI,
CBOWCTBa JKHMBBIX CHCTEM, OOMEH BEIIECTB,
pa3MHOXKCHHE, pocT, pa3BUTHE,
HaCJICJICTBEHHOCTb, U3MEHYHUBOCTD,
pa3IpaKUMOCTh, YHEPTO3aBUCHUMOCTh, YPOBHHU
OpraHu3aIuy KU3HH (OUOCHUCTEM).

XapakTepu3oBaTh TMPUHIMIIBI  OpPTaHU3aIUU

ouocucrem: OTKPBITOCTb, BBICOKAs
YIIOPSAA0YEHHOCTb, CaMOpETyJISIIHS,
MEepapXUIHOCTb.

[lepeuncnare  yHUBepcalbHBIE  CBOMCTBa

KUBOTO: €IWHCTBO XHMHYECKOTO COCTaBa,
pa3apakMMOCTh, JBM)KCHUE, TOMEOCTa3, POCT U
pa3BUTHE, HACICACTBEHHOCTh, W3MEHYHBOCTH,
ABOTIONUS (MPUCTIOCOOJICHHE K U3MEHSIOIIUMCS

YCIIOBUSIM).

[IpuBoauTh mnpuMepbl OHOCUCTEM Pa3HOTO
YPOBHS OpraHu3aluu U CpPaBHHUBAaTh
OpOSIBJIEHUS CBOMCTB JKMBOTO Ha pa3HBIX
YPOBHSIX. XapakTepu3oBaTh OCHOBHBbIE

NPOIECCHI, MPOTEKAIoNUe B OHOCHCTEMAX:
oOMEH BeIIeCTB U NPEBpAIEHUE DSHEPTHH,
CaMOBOCITPOMU3BEICHHUE, caMOperyJsius,
pazButue. CobmonaTh NpaBHiia OEpexHOro
OTHOIIEHUS K KUBOU IPUPOJIE

Bcero uacos

3.1 XuMnueckuii coctaB
KiIeTku. Boga n
MUHEpaJIbHBIE COJIN

XHUMHUYECKUI COCTaB KJICTKH. XHUMHUYECKHE
DJIEMEHTBI: MAaKpO3JIEMEHTHI,
MUKpO3JIEMEHThl. Boja u MuHepaibHbIE
BEIISCTBA.

OyHKIMY BOJBI 1 MUHEPAIBHBIX BEIIECTB B

PackpeiBaTh  coaepikaHWe ~ TEPMHHOB U
MTOHSATHH: AJIEMEHTBI-OMOT CHBI,
MaKpO3JIEMEHTHI, MHUKPODJIEMEHTHI;

MHUHEpAJIbHbIE BEIIECTBA, MOJIEKYJIa BOJbI Kak
JIUTIONB, BOJOPOJIHBIE CBSI3U; TUAPODUIHHBIC U




kietke. IlomnmepkaHue  OCMOTHYECKOTO
Oasanca.

ruapodoOHbIC BEIIISCTBaA. Jloka3bIBaTh
€IMHCTBO JJIECMEHTHOI'O COCTaBa KaK OJHO H3
CBOWCTB JKHMBOTO. PacnpenensTte XUMHYECKUE
3JIEMEHTHl MO TpyHIaM B 3aBUCUMOCTH OT
KOJIWYECTBEHHOTO MPE/ICTAaBUTEIbCTBA B
OpraHu3Me; XapaKTEepU30BaTh POJIb OTIAEIbHBIX
3JIEMEHTOB. BBISBIATE CBSI3b MEXKIY COCTaBOM,

CTPOCHUEM MOJIEKYJIBI XUMHYECKOTO
COEJIMHEHHUS U ero PyHKIUSIMU B KIETKE.
3.2 benku. benku. CocraB u crpoeHue OenkoB.| PackpbiBaTh  copepkaHue  TEPMHUHOB U
CocTaB u cTpoeHue 0eIKoB AMHHOKHCTIOTB — MOHOMEpPHI OEIKOB. MOHATHI:  O€NKH, TOJUMEPBl, MOHOMEpHI,
Hezamenumslie U 3aMEHUMbIE |aMUHOKHUCIIOTHI, HenTHIHAs CBSI3b,
AMUHOKHCIIOTHI. MOJIUIIETITU]], IEHATypaLUs.
AMWHOKHUCIIOTHBIN COCTaB. XapakTepu3oBaTh Oenku KakK KJ1ace
YpPOBHU CTPYKTYpbl OEJIKOBOM MOJIEKYJIbI |OpraHMYECKUX COeMHEHUH;

(mepBUYHAs, BTOpPWYHAs, TPETHYHAS W
YeTBepTUYHAs CTPYKTYpa).

XUMHUYECKHE CBOMCTBA OEIIKOB.
buonorundeckue GpyHKIuU 6EITKOB.

K1accuuuupoBath  MX [0 CTPOCHHIO
(rmoOynsapHple ¥ GUOPUIUISIPHBIE  OENKH),
NEPEeYUCISITh W XapakTepus3oBaTh (YHKUUU
0enKoB

3.3 ®epMeHTHI - DepMEHTHI — ouonoruveckue PackpbiBaTh  cojepkaHUE  TEPMUHOB U
Ouonoruueckue karamu3atopbl.  CtpoeHune  (depmeHTa:|MOHATUN:  (EPMEHTHI, aKTHBHBIA  IICHTP,
KaTaJln3aToOpPbl AKTUBHBIN LEHTP, cyOcTparHas|cyOcTpaTHas cnenupuIHOCTh, KO(EpMEHTHI,
CHeu(pUIHOCTb. KodepMmeHTsI. |6enKkn-akTUBATOPBI U OEIKU-UHTUOUTOPBI.
Burtamunabl.  Otiauuus  (epMeHTOB  OT|YKa3bIBaTh OTINYHUSA bepmeHTOB oT
HEOPraHUYECKHUX KaTaln3aToOpoOB HEOPraHMYECKUX KaTalu3aTOpPOB.
OOBSCHATD poJib dbepmMeHTOB B
(YHKIMOHWPOBAHWHM  JKMBBIX  CHCTEM, B
IPOMBIIIIIEHHOCTH, B MeIUInHE, B
IMOBCEIHEBHOM KU3HU YEJIOBEKA.
3.4 YrneBoapl. Jlunumer VYraeBomael:  MoHOcaxapuabl  (TJIOK03a,|PackpeiBaTh  coiepkaHWe  TEPMHUHOB U
pubo3a M Je30KkcupuO03a), aucaxapuibl|TOHITHIA: YIJIEBO/IBI, MOHOCaxapHu/ibl,
(caxapo3a, JIaKTO33a) W TOJMCAXAPHJIbI|IUCaXapubl, MI0JINCAXapH/IbI, TJII0K03a,




(kpaxma, [JIMKOTEH, LEJUTI0II03a).
buonornyeckne  QyHKIMH  YIJIEBOJOB.
Jlumuael: Tpurnuuepuabl, (HocoUNUIbL,

CTEpPOHU/IBI.
I'unpodunsHO-THAPOGHOOHBIE CBOMCTBA.
buonornyeckue GyHKIIH JIMITTH]TOB.

CpaBHeHHE YIIIEBOJIOB, OCIKOB U JIUIHJIOB
KaK HCTOYHUKOB YHEPTUHU

pubo3a, ne3okcupubo3a, caxaposa, JaKTo3a,
MabTO3a, LEJUIIoNo3a (KIeTyaTrka), Kpaxma,
TJIMKOTEH; JIMMUABI, TPUTIIALEPHUIBI (GKUPHI,
Macuia), (pochOoIUIUIbI, CTEPOUIBL.
XapakTepu3oBaTh YTJCBOABI, JIMMUABI Kak
KJIacC OPraHMYECKUX COeTUHEHUH.
KnaccuduuupoBats yrieBoabl W JUOUABI IO
CTPOCHHUIO; IEPEUUCITATH (HYHKIIUH YTIIEBOIOB
JUIUAOB.

CxeMaTHueCcKH U300pakaTh CTPOCHHE MOJIEKYII
YTJIEBOJIOB, JIUIIHIOB

3.5 HykneuHoBbie
KHUCIIOTBHI.

ATOD

HyxknenHoBbIE KUCTOTHI:

JIHK u PHK.

HyxkneoTuasl — MOHOMEPBI HYKJIEUHOBBIX
kucnot. Ctpoenue u pynkuuu JJTHK.
Crpoenue u ¢pynkiuun PHK.

AT®: crpoenue u GyHKIUH.

PackpeiBaTh  conepkaHWe€ ~ TEPMHHOB |
MOHSITHI: J1€30KCUPUOOHYKIICMHOBAsT KHUCIIOTa
(IHK), pubonykinennoBasi kuciora (PHK),
HYKJICOTH]I, MOJIMHYKJICOTHTHAS 1erb
(MOIMHYKIICOTH ), KOMIUIEMEHTApHOCTb,
¢yukmuun  JIHK  (xpanenune wu  mepenaua
HacyeICcTBeHHON wuHpopManuun); Buasl PHK
(uHopmannoHHAS, TpaHCIOpTHas,
pubocomaibHas); ageHo3unTpudochar (ATD),
MaKpO3pruyuecKast CBs3b.

XapakTepu3upoBaTh HYKJIEHHOBBIE KHCIJIOTHI
KaK XUMHUYECKHUE COEOUHEHUS M HOCHUTENN
HACJIEJICTBEHHON HHpOpMaLIUU.

OtmeuaTb OCOOEHHOCTH CTPOEHHUS MOJEKYI
HykjaenHoBbIX kuciot (JJHK, PHK) u AT®.
CxemaTuuecku n300paxatb CTpOEHUE
HYKJICOTUJOB, MOJIEKYJ HYKJIEMHOBBIX KHCJIOT,
ATO.

3.6 UcTopust 1 METOIbI
U3YYCHHUSI KIETKH.
Kiterounas teopus

[utosorust — Hayka o kierke. Kiierounas
TEOpHUS — IIPUMEP B3aAUMOJICUCTBUA UAEU U
(GhakTOB B HAYYHOM TTO3HAHUH.

MeTto1bl U3y4EHHS KIIETKH.

PackpeiBaTe  copepikaHMe ~— TEPMMHOB U
NOHATUI: KIJIETKA, LUTOJOTUSA, pPaCKpbIBaTh
COJZIEpKAHUE MOJIOKEHUM KIETOYHON TEOPHH.

IlepeuncnaTe M XapakTepu3OBaTh OCHOBHBIE




MCTOAbI HM3YUCHUS KIICTKU: (HpI/IFOTOBHeHI/IC
CpC30B, OKpalIMBAHHUC, MHKPOCKOIIMPOBAHHC,

neHTpudyrupoBaHue, KYJbTUBHPOBAHHUE
KJICTOK 1 TKaHEH).
3.7 KneTka Kak 1eyiocTHas Kierka kak 1ienocTHas jkwBas cuctema.| PackpeiBaTh  cojepkaHWe  TEPMHHOB U

KHUBasg CUCTCEMaA

OOmue Tmpu3HAKK KIETOK: 3aMKHYTas
HapykHast MemOpaHna, mojiekyisl JITHK kak
TF€HEeTUYECKUN almapar, CUCTEMa CHUHTE3a
Oenka. TuIbl KIETOK: dyKapHOTUYECKas U
MIPOKAPUOTHYECKASI. OcobennocTu
CTPOEHHUSI MPOKAPUOTUYECKON KIIETKHU.
Knerounast ctenka 6akTepwuii.

CtpoeHue  SyKapUOTUYECKOW  KJIETKH.
OcHOBHBIE OTJINYUA pacTUTEIBHOM,
JKUBOTHOM U TPUOHOMN KIIETKH.
[ToBepXHOCTHBIE CTPYKTYpPhl — KJIETOYHAs
CTEHKAa, TJUKOKAJUKC, UX (QYHKIUU.
[1nazmatuyeckass memOpaHa, ee CBOICTBa U
byHKIMY.

ITOHSTHH: KJIETKH (3ykapuoTHueckas,
MIPOKAPUOTHYECKA), IJIa3MaTH4YeCKasi MeMOpaHa
(TutazmManeMma),  TIUKOKAJIMKC,  TPaHCIOPT
BEIECTB(ITACCUBHBIN, AaKTUBHBIN), SHIOIMTO3
(darouuros, MMHHOITUTO3), 9K30I1UTO3,
KJIETOYHAsl CTEHKA, HYKJICOU/I.

CpaBHHUBATh MEXYy COO0OH DyKapHOTHYECKHE U
MIPOKAPHUOTHUECKHUE KJIETKH; OTM€eYaTh
CXOJICTBO W Ppa3Iu4Usi B CTPOCHHUH KIETOK
OakTepui, )KUBOTHBIX, paCTEHUI 1 TpUOOB

3.8 CtpoeHue
AYKAPUOTHYECKOU KIETKH

[utomiazma " ee OpTraHOU/IbI.
OngHomMeMOpaHHBIE  OpPraHOWABI  KJIETKHU:
OIIC, ammapar [odbmXH, JIM30COMBI.
ITonmyaBTOHOMHBIE ~ OpPraHOWIbBI  KJIETKHU:
MUTOXOHJIpUH, TIIacTUIbL. [Iponcxoxaenue
MUTOXOHJIpUH W TIIAcTUA. BUIBI TUtacTH.
HemeMOpanHble ~ OpraHOWIBI  KJIETKH:
prUOOCOMBI, KJIIETOYHBIN IIEHTP, IIEHTPHUOJIH,
PECHUYKH, XTYTUKU. DYHKIIMN OPTraHOUIOB
KJIETKU. BKitoueHus.

Snpo — perysATOpHBIM LEHTP KIETKHU.
CtpoeHue sapa: saepHas — 000JI0YKa,
KapuoIia3mMa, XpoMaTHH, SAPBIIIKO.

PackpbiBaTh  conepkaHMe€ ~ TEPMHHOB U
HOHSITHIA: UTOIIa3Ma, OpraHOUJIbI,
sHjomia3matuyeckass cetb (OIIC), ammapar
I'oabaxK, TU30COMBI, BaKyOJb, MUTOXOHJPHH,
IUIACTUIBl  (XJIOPOIJIACTBI,  XPOMOILIACTHI,
JeMKOMIacThl), PUOOCOMBI, MHKPOTPYOOUKH,
KJIETOUYHBIM LEHTP (LIEHTpPOCOMA), PECHUYKH,

KTYTUKH,  BKJIIOYEHMS,  SApO,  sAepHas
o0oJi04Ka, KapuoIia3Ma, XpoOMaTHH, SAPBIIIKO,
XPOMOCOMBI.

OnucelBaTh ~ CTPOEHHUE  DYKAPUOTHUUYECKOMU
KJIETKH o M300paKeHUAM u Ha
MHKpOITpEIaparax; KJIacCU(UIIUPOBATH

OpPraHOUJbl B 3aBUCUMOCTH OT OCOOCHHOCTEH




ux CTPOEHUS (omHOMEMOpaHHbIE,
JIByMeMOpaHHbIE, HEMEMOpaHHBIE); OMHUCHIBATDH
(YHKIIMHU KaXJA0r0 OpraHOM 1a B KIIETKE.
XapakTepu3oBaTh KIETOUYHOE AP0 KaK MECTO
XpaHeHus, nepeaadn (yIBOCHHE XPOMOCOM) H
peanuzanuu (TPAaHCKPUIIUS) HACIEICTBEHHOM
MH(OPMALIMH KIIETKH.

[lepeuncnsasTe U ONUCHIBATH KOMIIOHEHTHI spa
U uX QyHKIINH;

CxemMaTU4HO n300pakaTh CTpOEeHUuE
pacTUTEIBLHOMN U JKMUBOTHOU KJIETKU. OOBICHATH
OMOJIOTHYECKOE 3HaUEHUE TPAHCIIOPTA BEIECTB
B KJICTKE.

Bcero mo reme

4.1 OOMeH BeIeCTB
dotocunTe3. XeMOCUHTES

OOMeH  BemecTB, WIH  MeTa0O0IH3M.
Accummsius  (TUIaCTHYECKUH OOMEH) |
JTUCCUMMIIALINS (PHEPreTUUeCKUui 0OMeH) —
JIBC CTOPOHBI €IMHOTO nporecca
MeTtabonu3ma. Ponb 3akOHOB coXpaHEHUS
BCIIECTBA M OSHEPTMM B IOHUMAaHUU
Metabonu3zMa. Tumbl oOMEHa BEUIECTB:
aBTOTpOHBI u reTepoTpodHbif. Poib
dbepMeHTOB B  OOMEHE  BEIIECTB U
MpEeBpalicHUd  DHEPTUU B KJIETKE.
®otocunTe3. CBeToBass U TeMHOBas (ha3bl
¢dorocunresa. Peakuusa u 3¢dekTuBHOCTDH
dbotocunTe3a. 3HaueHue GOTOCHHTE3a s
KU3HU Ha 3emuie. BiusHue ycnoBuil cpebl
Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €TI0
MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTECHUM.
XeMOCHHTE3. XeMOCHHTE3UPYIOITUE
OakTepuu. 3HAUEHHE XEMOCHUHTE3a JJif
JKU3HU Ha 3eMJie.

PackpeiBaTh  conepkaHMe ~ TEPMHHOB |
MOHSTHI: OOMEH BEIIECTB U IMpeBpalleHue
SHEpPrun (MeTabonuszm), ACCUMUJISILINS,
TIACTUYCCKUM oOMeH, JTUCCUMMJIIALIMS,

SHEpreTudecKkuil 00MeH, porocuuTes, Poronus,
dbochopurpoBanre, MEPEHOCUUK MPOTOHOB,
XEMOCHHTE3.

OnuceiBaTh dboTocunTes, MIPOLIECCHI,
IpOTEKaroIIre B CBETOBOI U TEMHOBOI (paze.
BBISBISITE  MIPUYMHHO-CIICJICTBEHHBIE  CBSI3U
MEXTy TIOTJIOIIEHUEM COJIHEYHOH HHEPrUH
XJIOPO(UIIIOM U CHHTE30M MOJieKyln ATO.
CpaBHHMBaTh HCXOJHBIC BEIIECTBA, KOHECYHBIC
NPOAYKTHI W YCIOBHS TPOTECKAHUS PEAKIIHMA
CBETOBOI U TEMHOBOH (pa3bl (HOTOCUHTE3A;
CpaBHHBaTh (POTOCHHTE3 U XEMOCHUHTES.
OnenuBath  3Ha4YeHHWE  (QOTOCHHTE3a |
XEMOCHHTE3a [T KU3HU Ha 3emiie




4.20Heprernyeckuii 0OMeH

DHepreTuyecknuii ~ oOMeH B KJIETKE.
Pacmieriienne  BemiecTB, BbIACIEHUE U
aKKyMyJTHUpOBAaHHWE JHEPrUU B  KIIETKE.
Oransl HHEPreTUYECKOTO oOMeHa.
I'mukonu3s. bpoxxeHue u ero BUABI.
Kucnopoanoe okwucieHnue, Uiu KIETOYHOE
JIbIXaHHE.

OxucnurensHoe pocopunupoBanue.

D¢ HeKTUBHOCTH SHEPTETUIECKOTO 0OMEHa

PackpeiBaTh  comepkaHWE€ ~ TEPMHHOB |
MOHSITHI: SHEPreTUYECKUd OOMEH, TIIMKOJIU3,
MOJIOYHOKHCIIO€ Opo’xeHue, CIIUPTOBOE
OpoxeHue, OMOJIOTMYECKOe OKHUCJICHUE,
KJIETOYHOE JIbIXaHue, JUCCUMIIALNS, (DEPMEHT.
XapakTepu3oBaTh oOMeH BEIIECTB u
MpeBpallEHUE dHEPTUU (METabOoIU3M) KaK OJHO
WX CBOWCTB HBOTO.

[lepeuncnsiTh OCOOCHHOCTH IUIACTUYECKOTO U
SHEPreTUYECKOrO obmeHa B KIIETKE;
YCTaHABJIMBATH B3aUMOCBSI3b MKy HUMH.
Paznmuuate TuUmbl OOMEHa BEIIECTB B KIETKE:
aBTOTPO(HBIN U reTepoTPOdHBIN.

OnuceiBaTh ATallbl YHEPrEeTHYECKOro oOMeHa
(TOATOTOBUTEIBHBIM, OECKUCTIOPOIHBIH,
KUCJIOPOJIHBIN) U CPAaBHUBATH UX MEXKIY COOOM.
XapakTepu3oBaTh peakiuu TJIMKOJIN3A,
OpO’KCHHsI, KJICTOYHOTO JBIXaHWS; BBISBIATH
MPUYNHHO-CIICICTBEHHBIC CBSI3U MEXY
TJIMKOJIU30M,  KJIETOYHBIM  JIBIXaHHUEM |
CUHTE30M MoJieKys1 ATO.

CpaBHuBath 3Q(HEeKTUBHOCTH OECKUCIOPOTHOTO
Y KUCJIOPOJTHOTO ITATOB




4.3 Buocunres Oeska

Peaxnun MaTpUYHOTO CHUHTE3A.
['eneTnveckas uHGpopMaIKsI U
JIHK. Peanuzanus F€HETUYECKOU

MH(OpPMALIUU B KIIETKE.

I'eHeTnuecknii KO © €ro CBOMCTBA.
Tpanckpunuus — MaTpudHbiii cunte3 PHK.
Tpancmsimuss — OuocuHTE3 Oenka. DTambl
TpaHciasiuuu. KonupoBanne aMUHOKHCIIOT.
Pons pubocom B GnocuHTe3e Oenka.

PackpeiBaTh  conmepkaHME ~ TEPMHUHOB U
MOHSTUN: T€H, TCHETUYECKUNA KOJ, MaTPUYHBIN
CHUHTE3, TPAHCKPUIIMS, TPAHCIALUSA, KOJIOH,
AHTUKOJIOH, pubocoma, LEHTpajbHas J0TMa,
MOJICKYJISIpHAst OMOIOTHS.

Onpenenars CBOWCTBA T'€HETUYECKOTO Koja

(TpUIIIETHOCTB, OJIHO3HAYHOCTb,
BBIPOXKJIEHHOCTD, YHHUBEPCATBHOCTb,
HENEPEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).

OrnuceIBaTh ATaIlbI peanuzanuu

HAaCJeJICTBEHHON HH(OPMAIINH B KIIETKE.
CpaBHMBaTh peakUu MaTPUYHOTO CHUHTE3a
moutekys PHK u Genka B kineTke

4.4 Heknetounbie (OpPMBI
YKU3HU — BUPYCHI

Hexknerounble (GopMbl >KU3HM — BHUPYCHI.
Uctopuss otkpeitust BupycoB (. MW.
WBanoBckuit). OcOOEHHOCTH CTPOCHHSI U
KU3HEHHOTO LUKJIa BUPYCOB.
bakrepuodaru. boise3znn pacTeHuu,
JKUBOTHBIX M  UEJOBEKa, BbI3bIBaEMbIC
BUpycamu.  Bupyc  ummyHnoneduiuta
yenoBeka (BUY) — Bo30ymutens CITM/]a.
OOpaTHasi TpaHCKpUIIUS, peBepTaza M
MHTErpasa.
[Tpodpumnaxruxa
BUPYCHBIX 3a00JI€BaHU.

pacrpocTpaHeHus

PackpeiBaTh  coiepkaHME€  TEPMHUHOB U
MOHATHI:  BUPYC, BUPYCOJIOTHS,  KalcCum,
Oaxrepuodar, BHUPYC UMMYyHoOIe(huLnTa
yenoseka (BMIY), oHKOTeHHbIE BUPYCHI.
XapakTepu3oBaTb BHPYCHl KaK HEKJIETOYHYIO
dopMy KU3HHM; OCOOEHHOCTH CTPOCHUS U
KU3HEEATEIBHOCTH BUPYCOB.

OnucelBaTh  JKM3HEHHBIM  LUKI  BHUPYCOB
UMMYyHOJe(UIIMTAa YEJOBEKa; pa3iuyarh Ha
pucynkax BTM (Bupyc TabayHOl MO3auKH),
6axrepuodar, BUY.

O60CHOBBIBATH U co0uo1aTh Mepbl
npo(UIAKTUKH PACHPOCTPAHEHHS] BHUPYCHBIX
3a0o0sieBaHMI  (peCIMpPATOpPHBIE, KEITYJOUYHO-
KUIIEYHbIE, KiemeBod HHredamur, BUU-
UH(EKIHs)

Bcero mo reme




5.1 J)Ku3HeHHBIN UK
KJIETKHA- MUTO3

KiileTouHblii LUK, WIM KU3HEHHBIA LIUKI
kinetkd. Uurtepdaza u muros. I[lporeccsl,
npoTekarmue B uurepdase. Permkanus —
peakuus MarpuuHoro cuHresa JIHK.
Crpoenne  xpomocoM.  XPOMOCOMHBII
Habop — Kapuotum. JIUIUIOWIHBIA W
rariouAHBIA  XPOMOCOMHBIE — HAOOPBI.
Xpomatuael. Lluronornyeckue OCHOBBI
Pa3MHOKEHHUS u WHJUBU1yalIbHOT O
pa3BUTUS OPraHU3MOB. /leneHue KIIeTKu —
muto3. Cragum  wmwurtosza.  I[Ipomeccsl,
MPOUCXOJSAIIME HA  pa3HbIX  CTaAMSIX
MUTO3a. bHOIIOrMYecCKUid CMBICT MHUTO3A.
[Iporpammupyemass THOENIb  KIETKH —
anomnTo3.

PackpbeiBaTe  conep:kaHME€ ~ TEPMHHOB WU
HNOHATUH:  KJIETOYHBIH IMKJI, HHTepdasa,
permKanus, XpoMOCOMa, KapuOTHII,
TaIIONIHbIN XPOMOCOMHBIN Habop,
XpoMmatusl; craauu: 1podasza, Meradasa,
anadasza, Tenodasa.

OnucelBaTh  JKU3HEHHBIM  IUKI  KJIETKH;

HNepeUYHCIsTh U XapaKTepU30BaTb IEPUOJIBI
KJIETOYHOTO IIMKJIa, CpPaBHHUBAaTh HUX MEXAY
co0oil. OnucelBaThb CTPOEHUE  XPOMOCOM,
KapUOTUIIOB OpraHU3MOB, CpaBHHUBATh
XPOMOCOMHBIE Ha0OPHI KIIETOK.

CpaBHUBATH CTaUU MUTO3A.

Paznuuate Ha MuKpompenapaTax U PUCYHKax
CTaJIu¥ MUTO3A.

PackpbiBaTh OMOJIOTHYECKUI CMBICII MUTO3A.

5.2 @opMBI pa3MHOKEHHUS
OpraHu3MOB

dopmbl Pa3MHOXCHUS OpPTaHU3MOB:
Oecriosioe W TmoNoBoe. Buael OGecrnosioro
pa3MHOXXEHHsI:  JICJICHHEe  HaJBOe€ U
MOYKOBAHUE OJHO- W MHOTOKJICTOYHBIX,
criopooOpaszoBaHue, BETETATUBHOE
Pa3sMHOKEHHUE. HckyccTBeHHOE
KJIIOHUPOBAaHUE OPTaHU3MOB, €r0 3HAYCHUE
JUTSI CEITICKITHH.

[TosloBOE pa3sMHOXKEHHE, €ro OTJIWYHUS OT
0ecroJioro.

PackpriBaTh  copepkaHWe ~ TEPMHHOB U
MOHSATUN: pa3MHOXKEHHUE, KIOH, IIOJIOBBIC
KJIETKU (TaMeTbl), SUILEeKIeTKa, CIIepMaTO30U/I,

3Urota, JEJCHHE  HaJBOE, IOYKOBAHUE,
criopyssiius, (parMeHTanus, BEreTaTUBHOE
Pa3MHOXKEHUE, CEMEHHOE Pa3MHOKEHHE,
OINBLICHHUE, JIBOMHOE OIUIOIOTBOPEHHUE,

[IOJIOBBIE  JKEJIE3bl, CEMEHHUKH, SHYHUKH,
OILTO/IOTBOPEHUE (HapyKHOE, BHYTPECHHEE).
XapakTepu3oBaTh OCOOCHHOCTH U 3HAYCHHE
Oecrosoro u IMOJIOBOT'O CII0CO0OB
Pa3MHOXCHHUSI.

Boeinensate Buabl  Oecmosioro  pa3MHOMKEHHS,
BBISBJISTH B3aMMOCBSI3U MEXAy QopmMamMu u
criocobamu Pa3MHOXCHHUS, 5 UX
OMOJOTrHYECKUM 3HAUYECHHUEM.

Bianers IpUEMaMHU BEIr€TaTUBHOTO




pPa3MHOXKEHMSI KyJbTYpHBIX pacTeHuUd (Ha
npruMepe KOMHATHBIX).
XapakTepHu3oBaTh IIOJIOBBIE KJIETKH:
SAWLEKIETKH,  CHEPMAaTO30MIbl;  BBISBIISATH
0COOEHHOCTHU UX CTPOCHHUS
5.3 Meiio3 1 Meiio3. Craaum wMeiioza. Ilpomecchl, |PackpeiBaTh  coiaepxkaHWe€  TEPMHHOB U
MPOUCXOASIIME Ha  CTaAMSIX  MEWO3a.|OHATHM: MEH03, KOHBIOTalksl XPOMOCOM,
[ToBenenne  XxpoMocoM B MeHo3e.|epeKpECT (KPOCCUHTOBEP) XPOMOCOM, T'AMETHI.
Kpoccunrosep. buonormueckuii cmbicn u|XapakTepuzoBaTb ~ MeiHo3  kak  crmoco0
3HA4YECHHE MEN03a. KJICTOYHOT'O JCJICHMS; ONMCBhIBATH MEHO03 IO
CTaJusIM; CPAaBHUBAThH CTAJINN MEWO0O3a U MUTO3A.
PaznmnuaTte Ha pHUCYHKax CTaJud MeEW03a;
packpbIBaTh OMOJOTHYECKOE 3HAaUEHUE MeHo03a.
5.4 O6pazoBanue noygoBbIX |1 ['amerorenes — mpouecc oOpa3oBaHusi|PackpeiBaTh  coiepkaHue  TEPMHUHOB U
KJIETOK MIOJIOBBIX KJIETOK Yy JKMBOTHBIX. [loOBBIE | MOHATHIA: raMeTOreHes, CIIEPMAaTOTE€HE3,
OnnonorBopenue JKEJIE3bl: CEMEHHUKH W SIMYHMKH.|OOTEHE3, CIEpPMAaTO30u]l, aKpocoma,
OOpa3oBaHue U Pa3BUTHE MOJOBBIX KJIIETOK [SMIIEKIIETKA, MOJISIPHbIE TEIbIA.
— raMer (crmepMaro30oui, SHLEKIeTKa) —|XapakTepu3oBaTh OCOOEHHOCTH TraMeTOreHe3a
ciepmartorene3 u ooreHe3d. OCOOCHHOCTH|y >KMBOTHBIX M €r0 CTaJMHU; IOJIOBBIE KJIETKH
CTPOCHHUsI SULEKIETOK MU CHEPMATO30MJIOB. |[’KUBOTHBIX U OIMCHIBATH MIPOLIECC UX PA3BUTHUS.
OmnonorBopenue. IlapreHorenes. CpaBHMBATH CIIEPMATOIEHE3 U OOTCHE3.
OmnwuceIBaTh OIJIOJOTBOPEHUE, OMOIOTMYECKOE
3HAQ4YECHUE OILIONOTBOPEHUS
5.5 MnnuBunyanbHoe 1 NuauBuayansHoe pa3BuTHe (oHTOreHes).|PackpeiBaTh  cojepkaHue  TEPMHUHOB U
pa3BUTHE OPTraHU3MOB OMOprOHaNBHOE pa3BUTHE (IMOpUOTEHE3).|TOHIATUN: OHTOTeHE3, SMOpPUOTeHe3, 3UroTa,

Ortanbsl  3MOPHOHAIBHOTO
MO3BOHOYHBIX  JKUBOTHBIX
racTpyJsiliys, OPraHOT€HE3.
[ToctamOproHanbHOE  pas3BuTHe.  TuIbl
NOCTAMOPHOHAIBHOTO PA3BUTHSL: TMPSAMOE,
He npsiMoe (MMuumHouHOoe). Bnusinue cpensl
Ha pa3BUTHE OPraHMW3MOB; (DaKTOPHI,
CIIOCOOHBIE BBI3bIBATh BPOXICHHBIE

pa3BUTHS Y
npo0ieHue,

apobnenue, OnacToMepsl, Mopyia, Onacryna,
Onacrouenb, racTpyia, HeWpyna, opraHoTreHes;
3apoAbIIIEBbIC JUCTKU: IKTOJepMa, Me30AepMa,

SHTOJIEPMA; TMOCTIMOPHUOHAIBHOE pPa3BUTHE:
npsmMoe U HETpsMOE (TMuMHOYHOE);
metamopdos, Mmeracropa, MHUKpPOCIOpa,

NBUIBLIEBOE 3€pHO, CIEPMHUH, 3apOABILIEBBIN
MEIIOK, JBOMHOE OILNIOJOTBOPEHHUE.




ypoacrea. Poct m pasBuTHE pacTeHUM.
Onrorenes I[BETKOBOTO pacTeHus:
CTPOEHHE CEMEHHU, CTAJANH PA3BUTHSL.

Omnpenensate 3Tanbl SMOPUOHATIBHOTO PA3BUTHS
XOPJIOBBIX Ha CXEeMax | [permaparax W
ONKCHIBATH TPOLIECCHI, MPOUCXOAAIINE Ha
Kaxaom  ortarme.  CpaBHHBaTh  TEPUOJBI
OHTOTEHE3a; psSIMOE " HETIPSIMOE
(TMYMHOYHOE) TOCTAIMOPHUOHATIBLHOE Pa3BUTHE,
3apOJIBIIIHN YEIOBEKA U IPYTHX XOPIOBBIX.
OOBSICHATH OMOJIOTUYECKOE 3HAUCHHUE Pa3BUTHUS
c MeTamMop(o30M; OTPHIATEIBHOE BIUSIHHUEC
QJIKOTOJIsl, HUKOTHHA W JPYTUX TePAaTOTCHHBIX
(akTOpOB Ha Pa3BUTHE 3apPOIBIIIA YEIOBEKA.
OnuceiBath npoiiecc JTBOMHOTO
OIIJIOJJOTBOPEHUS Y IIBETKOBBIX PACTCHHUI

Bcero uacos o reme

6.1 I'enetnka — Hayka o
HACJIEJICTBEHHOCTHU U
U3MEHYUBOCTH

IIpeamer u 3agaum  reHeTwku. Poib
[IUTOJIOTUU ¥ SMOPHUOJIOTUU B CTAHOBIICHUH
TEHETUKMU. Bxuan POCCHICKHX u
3apy0eKHBIX YUEHBIX B PA3BUTHE T'€HETUKU.
Metonapl reHeTuku (TUOPUIOIOTUYECKUH,
UTOT€HETUYECKUH, MOJIEKYJISIPHO-
reHeTudyeckuii). OCHOBHBIE TI'E€HETUYECKHE
NoHATUA.  |'eHeTHyeckas  CHUMBOJIMKA,
HCIIOJIb3yeMasi B CXeMaX CKpEIUBaHUM

PackpbiBaTh  conepkaHMe€ ~ TEPMHHOB |
HNOHSTHM: TeH, TE€HOM, TEHOTHN, (EHOTHII,
XpPOMOCOMBI,  aJUIeJIbHbIE TEHbl  (AJJIeNn),
FOMO3WUI0Ta, TIETEPO3UroTa, JOMUHAHTHBIN
npu3HaKk (reH), peleccUBHBbIM MNpU3HAK (TeH),
YyuCTast TMHUS, TUOPUI.

IlepeuncnaTe W XapakTepu3OBaTb METOIbI
TE€HETHKU: ruOpUI0IOTHIECKUH,
UTOTEHETUYECKHIA, MOJIEKYJISIPHO-
F€HETUYECKHUI; JOMMHAHTHBIE M PELIECCUBHBIE
NPU3HAKN PACTEHUN U KUBOTHBIX.
[Tonb30BaThCs TEHETUYECKON TEPMUHOJIOTHEN U
CUMBOJIUKOW JJIi 3alMCH TE€HOTHUIHYECKUX
CXEM CKpELIMBaHUs




6.2 3aKOHOMEPHOCTH
HacJIeZI0BaHUs IIPU3HAKOB.
MonorubpuaHoe
CKpeIMBaHUE

3aKOHOMEPHOCTH HacJIeA0BaHUs
MPU3HAKOB, yCTaHOBIEHHbIe ['. Menzaenem.
MonorubpuaHoe CKpenuBaHue. 3aKoH
eAMHOo00pa3us ruOpUIOB NIEPBOTO
nokosieHus. [IpaBuino  TOMHUHHpPOBaHUS.
3aKoH paculerieHus MpU3HaKoB. [ unoresa
yucTtoThl ramer. llomHoe w  HemosHOE
JIOMHHHPOBAHUE.

PackpeiBaTe  copepikaHMe ~— TEPMHMHOB U
HNOHATUH:  MOHOTMOpPHIHOE  CKpellMBaHUE,
(deHoTunuyecKue IPYIIIIBI,

THOPUIONIOTUYECKUM METOJ, YUCThIC JUHUU,
JOMUHHUPOBaHUE TEHOB (TIOJHOE, HEIMOJIHOE),
pacueIeHue B IOTOMCTBE.

OnuceIBaTh METOJIUKY MPOBEICHUS

I MengeneM  ONBITOB IO  M3YYEHHIO
HAcJeAOBaHUS OJHOW mapbl MPU3HAKOB Yy
ropoxa MoCeBHOTO.

PackpriBaTh coAepKaHue 3aKOHOB
eAMHO00pa3usi TMOPHUIOB MIEPBOTO MOKOJICHUS U
3aKOHA PACIIETICHHUS.

OOBSCHATH TUIIOTE3Y YUCTOTHI FaMET.
3anuceIBaTh CXEMBI MOHOTUOPHUIHOTO
CKpEIIUBaHUS, OOBSICHITH €r0 IUTOJIOTUYECKUE
OCHOBBI M pelaTh TEHETUYECKUE 3aJayd Ha
MOHOTHOPHUIHOE CKPEIIUBAHUE.

6.3 JluruOpuHoe
CKpEIUBaHHE.
3aKoH
HE3aBHCHMOTO
HacJe0BaHUs
MPU3HAKOB

Jurubpuanoe CKpELIUBaHHUE. 3aKoH
HE3aBHCHMOIO HACJEIOBaHUS MPHU3HAKOB.
[{uTOoreHeTHIECKUE OCHOBBI JUTHOPHIHOTO

CKpEIIMBaHUS. AHanusupyroiee
CKpEILIUBAaHUE. Hcnons3oBanue
aHAJIM3UPYIOIIETO CKpeIMBaHUs TSt

OMMpCACICHUSA TCHOTHUIIA ocoou

PackpeiBaTte  conmepxanue
MOHSITUH: TUTUOPHUIHOE
AHAJIU3UPYIOIIEE CKPEIIUBAHUE.
OnuceiBath onbITH . MeHaens no u3y4eHuro
HaCJIEIOBaHUs JIBYX IIap NMPHU3HAKOB y Tropoxa
MTOCEBHOTO.

PackpriBaTh COZIEp)KaHuE 3aKOHa
HE3aBHCUMOI'0 HACJIEAOBAHUS MTPU3HAKOB.
[IpuMeHATP  MaTEMaTHYECKHMH  pacuer ¢
MTOMOIIBIO MeTOo/1a MEPEMHOKEHHUS
BEPOATHOCTEM M 3alUCh C  ITOMOULIBIO
(EHOTUIMMYECKUX PATUKAJIOB  paCHICTUICHUS
MPU3HAKOB y TIOTOMKOB 10 (eHoTumy u
TEHOTHITY.

3anuceIBaTh CXEMBI

TEPMUHOB U
CKpelllMBaHueE,

JUTUOPUTHOTO




CKpELIMBAHUS, OOBSICHATh €r0 LIUTOJIOTUYECKUE
OCHOBBI M peIIaTh TCHETHYECKHE 3aJaud Ha
JTUTHOPUJTHOE CKpPEIIIMBaHUE.

6.4 CreruieHHOe
HacJIeIOBaHUE TIPU3HAKOB

CHGHJ’ICHHOG HACJICAOBAHUC TIPHU3HAKOB.

Pa6ora T. Moprana 1o CIENJICHHOMY
HaCJIEJOBaHUIO T'€HOB. Hapymenue
CLECIUICHUS TE€HOB B pe3ynbTare

KPOCCHHIOBEpPAa. XpPOMOCOMHasi  TEOpHs
HACJIEICTBEHHOCTH.
['eneT4eCcKne KapThl.

PackpeiBaTe  copepikaHMe ~— TEPMMHOB U
NOHATUMN: CLEIIJICHHOE Hacjaeq0BaHue
IIPU3HAKOB, pexoMOnHaIMs I'CHOB,
TEHETUYECKHUE KapThl XPOMOCOM, MOPTaHU1a.

HaseiBaTh OCHOBHBIE IIOJIOXKEHUS

XpPOMOCOMHOI TeopuM HaciaeAcTBeHHOCTH T.
Moprana; packpblBaTh cojep:kanue padotsl T.
Moprana 1O CLEIUIEHHOMY HacJIeJOBaHUIO
F€HOB W TIPUYMHBl HApyUIECHUS CLEIUICHUs
MEXIY TECHaMU. 3anuceBaTh CXEMBI
CKpEILIMBAHMS IIPU CLIEIUIEHHOM HACJIEIOBAaHUH,
OOBSICHATh NPUYMHBI PEKOMOHMHALUU TEHOB,
ONpEAENATh YUCIO TPYNI CLEIUIEHHUS TIEHOB;
pelaTh TeHETUYECKUE 3aJa4d Ha CLCIUICHHOE
HACJICI0BAaHUE

6.5 I'enetuka nomna.
HacnenoBanue nmpu3Hakos,
CUEIUICHHBIX C MOJIOM

I'enetuka rnoJa. XpOMOCOMHOE
OmpeeieHUuE MoJia. AyTOCOMBI M TTOJOBBIE
XPOMOCOMBI. I'omorametHbIe u
reTeporaMeTHbIe OpraHU3MBI.
HacnenoBanue mpu3HaKoB, CIIETIEHHBIX C
MTOJIOM.

PackpbeiBaTe  colepkaHME€  TEPMHHOB U
HNOHSTHH: XPOMOCOMHBIM Ha0Op, ayTOCOMBI,
MOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIM MO,
reTepOraMeTHBII M0JI, CLEIUIEHHOE C I0JIOM
HacJIeI0BaHUE MPU3HAKOB.

OOBSCHATD LUTOJIOTUYECKUE OCHOBBI
XPOMOCOMHOI'O MEXaHHM3Ma ONpeAeseHHs MoJa
Y Pa3IM4HbIX OPTaHU3MOB.

CpaBHUBaTh 3aKOHOMEPHOCTH HAaclieJOBaHUS
NPU3HAKOB, CLEMJICHHBIX M HE CLEIUICHHBIX C
nosoMm. Pemare reHermyeckue 3agaud  Ha
HACJIEIOBAaHUE  CLEIUIEHHBIX  C  I0JIOM
NPU3HAKOB




6.6 U3MeHYnBOCTD.
Henacnencrsennas
U3MEHYUBOCTH

NU3menunBocTth. Buasl  HW3MEHYHMBOCTH:
HEHACJICJICTBEHHAasT MW  HaCJICJICTBCHHAs.
Ponb cpenbl B HEHACJICCTBEHHOM
W3MEHUYHMBOCTH. XapakTepHucTUKa
MOAU(PUKAITMOHHON H3MEHUUBOCTH.

BapuanyoHsuslii  psx M BapualMOHHAS
kpuBas. Hopma peakumu  npusHaka.
KonnuecTBeHHEBIC u Ka4eCTBCHHBIC
MpU3HAKU U UX HOpMa peakuuu. CBOWCTBa
MOAN(DUKAITMOHHON N3MEHUUBOCTH.

PackpeiBaTh  conmepkaHME ~ TEPMHUHOB U
MOHATHH: HW3MEHYHMBOCTb, HAacCJICJICTBCHHAs
W3MEHUHMBOCTD, HEHAaCJICICTBCHHAs
W3MEHUHMBOCTD, Moau(pUKaIMOHHAs
W3MEHYMBOCTh, BapUAIIMOHHBIN psJi, BApUAHTA,
BapUaIlMOHHAsl  KpuBasi, IMpPU3HAK, HOpMa
peaKunH, KOJMYECTBEHHBIE M KAaYECTBEHHBIC
MPU3HAKHU.

KnaccuduinupoBath BHIBI H3MEHUHMBOCTH U
BBIABIISITh UX OMOJIOTHYECKHE OCOOEHHOCTH.
[lepeuncnsatey cBoiicTBAa MOAU(PUKAIIMOHHON
U3MEHYUBOCTH U OOBSICHATHL €€ 3HaueHHe I
OpTraHU3MOB.

Pa3znuyate KOIMYECTBEHHBIE M KAYECTBEHHBIC
MpPU3HAKW; CTPOUTHh  BapUALUMOHHBIA P,
BApUAIIMOHHYIO KPHBYIO, BBIYUCIATH CpEIHEE
3HAYEHHE MPU3HAKA

6.7 Hacnencrteennas
U3MEHYUBOCTH

HacnencrBennasi, wWiIM TeHOTHIIMYECKAsS
W3MEHUYUBOCT. KomOunatuBHas
W3MEHYMBOCTb. MeHO03 U MOJIOBOM MPOILECC
— OCHOBa KOMOWHATHBHON HM3MEHYHMBOCTH.
MyTanroHHas U3MEHYMBOCTb.

Knaccudukanus MYyTalui: ICHHBIE,
XPOMOCOMHBIE, TCHOMHBIE.

Yacrora 51 NPUYHUHBI MYyTaLH.
MyrtareHHnsie (bakTophI. 3aKoH
TOMOJIOTHYECKHUX PsIOB B HACIIECICTBEHHOU
U3MEHYHUBOCTHU H. H. Basuiiosa.
Buesnepnas HaCJIEICTBEHHOCTD "
U3MEHYUBOCTD.

PackpeiBaTe  copepkaHMe ~— TEPMHHOB U
NOHATUN:  HACJICACTBEHHAas  HU3MEHYUBOCTD,
KOMOWHATHBHAsT M3MEHYMBOCTb, MYTAllMOHHAS
U3MEHYMBOCTb, MYTaHT, MYTAllUU: TEHHBIC,
XPOMOCOMHBIE,  TI'€HOMHBIC,  IOJMIUIOUIUA,
AHEYIUIOUUs, MyTarcHsl.

XapakTepu3oBaTh HAaCJIECTBEHHYIO
U3MEHYHMBOCTD; dbopmynupoBaTh 3aKOH
TOMOJIOTUYECKUX PSAJOB B  HACIEIACTBEHHOU
m3MeHunBoctT H. WM. BaBuioBa u 0OBSCHATH
€ro 3HayeHue /11 OMOJIOTUU U CENEKIINH.
Knaccuduuuposatsb MYyTAalUHN: T'CHHBIE,
XPOMOCOMHBIE, T'€HOMHBIE U  IPUBOJUTH
IIPUMEPHI MyTalU.

OOBsACHATH IIPUYHHBI BO3HUKHOBEHHUS
MyTalMi, poib (aKTOPOB-MYTareHOB.




CpaBHUBaTh  BUABl  MYyTallMii;  BBISBIATH
OPUYUHBI  HACJIEJACTBEHHOM  HM3MEHYHBOCTH,
HWCTOYHHKHA MYTAareHOB B OKPYXalOUIEH cpele
(KOCBEHHO).

XapakTepu3oBaTh BHESJIEPHYIO
HACJIEICTBEHHOCTh U U3MEHYHUBOCTh

6.8 I'eneTuka yenoBeka

I'enernka yenoBeka. Kapuotum yenoseka.
OCHOBHBIE METOJBl TEHETUKH YCJIOBEKa:
reHeaJIorn4ecKui, OJIM3HELIOBBIH,
LIMTOrCHETUYCCKUH, OMOXMMUYCCKHM,
MOJIEKYJIIPHO-T€HETUYECKHIA.
CoBpeMEHHOE  ONpeJe/ieHHe TeHOTHUIIA:
ITOJIHOTEHOMHOE CEKBEHUPOBAHME,
FEHOTUIIUPOBAHWE, B TOM 4YHUCIE C
nomoipto I1I{P-ananuza. HacneacTBeHnHbie
3a00JIcBaHNs YeJIOBEKa: T'eHHbIE OOJIE3HH,
0oJIe3HU HAacJIeICTBCHHON
MPEIPACIION0KEHHOCThIO,  XPOMOCOMHBIE
Oone3an. ComMaTHYECKHE M TEHEPAaTUBHBIC
MYyTallHH.

CrBosioBbie KIIeTKU. [[puHIUIBI 370pOBOTO
obOpaza JKU3HU, JIMarHOCTHKH,
NPOPUIAKTUKH W JICUYCHUS TeHETHYECKHUX

0o0JIe3HE. Menuko-reHeTH4ecKoe
KOHCYJIbTUPOBAHHUE. 3HayeHue
MEIUIUHCKON T€HETUKU B

NpeaoTBpAICHUN U JICUCHUH I'CHCTUICCKUX
3a00JICBAaHUH YEJIOBEKA.

PackpriBaTh  copepkaHWe ~ TEPMHHOB U
MTOHSITHM: KapUOTHUI YyeJloBeKa,
IIUTOTEHETUYCCKUM METOJ, T€HEaJOrnueCKui
METOJl, POJOCIOBHBIE, OJM3HEIOBBI METO,
HACJICICTBCHHBIC O0je3Hu: (MOHOTEHHBIC, C
HACJICACTBEHHOMN MPEeIPaCIIONOKEHHOCTHIO,
XPOMOCOMHBIE), MEIUKO-TCHETHYECKOe
KOHCYJIbTUPOBAHUE.

[TepeuncnsaTe 0COOCHHOCTH U3YUYCHHS TCHETHKU
YyeJIoBEeKa; MPUBOJIUTH MIPUMEPbI
HACJICICTBEHHBIX OoJe3HeH YeJI0BeKa,
XapaKTepU30BaTh METOJbI WX MPOPUIAKTUKY;
000CHOBBIBATh 3HAYCHHUE MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS.

BoisiBasiTe M cpaBHUBATH MEXIy coOOM
JIOMUHAHTHbIE W  PEIECCUBHBIC IPU3HAKU
YyeJIoBeKa.

CocTaBniaTh W aHAJIU3UPOBATH POJOCIOBHBIE
YeJI0BeKa.

Bcero nmo reme




7.1 Cenekuus Kak HayKa U
POIIECcC

Cenmekiusi Kak Hayka MW IIpolecc.
3apoXIEHUE CENEeKIMU WU JIOMECTHKALUA.
Yuyenne H. . BasunoBa o0 wnenrtpax
MHOrooOpasus u MIPOUCXOKICHUS
KYJIbTYPHBIX pacTEeHUH. LlenTprr
MIPOUCXOKACHUS JIOMAIIHUX YKUBOTHBIX.
CopT, mopoja, mraMm.

PackpeiBaTh  conmepkaHME ~ TEPMHUHOB U
NOHSATUIN: CEJIEKUUsA, COPT, IMOpPOJa, LITAMM,
JOMECTHKALUS, WA OJJOMAIIHUBAHUE, LEHTPHI
MHOT000pa3us U MPOUCXOKACHUS KYIbTYPHBIX
pacTeHHl W  JKMBOTHBIX, TUOpUIU3ALHNS,
UCKYCCTBEHHBINH 0TOOD.

HaszpiBaTh w CcpaBHMBATH OCHOBHBIEC JTallbl
pPa3BUTHS CEIECKIUH.

Nznarare yuenue H. M. BaBunoBa o nenrtpax

MPOUCXOXKICHUS  KYJIBTYPHBIX  PACTCHUM;
pasnyaTh LUEHTPHl Ha KapTe MHpPA, CBA3BIBATH
Ux MECTOIIOJIOKEHHE c odaraMu

BO3HUKHOBEHHMS IPEBHENIINX IMBUIIN3ALINH.
CpaBHUBaTh copTa KyJbTYPHBIX PacCTEHUU,
MOpOAbl JOMAIIHUX KUBOTHBIX M HUX JHUKHUX
IIPEJIKOB.

OueHuBaTh poOJb CENEKIMU B OOECreYeHUU

IIPOJIOBOJILCTBEHHOM 0€30MacHOCTH
YEeJI0BEUYECTBA.
7.2 MeToabl ceneKInu CoBpeMeHHbIE METOBI cenekuuu. |PackpeiBath  collepKaHME ~ TEPMHUHOB U

pacTeHU U JKUBOTHBIX

MaccoBblii 1 MHAMBUAYAIbHBIH OTOOPHI B
CEJICKLIMH PACTEHUU U )KUBOTHBIX.

OneHka »KcTepbepa. bIM3KOPOACTBEHHOE
CKpelmiuBaHue — HHOpuauHr. Yucras
nuHudA. CkpelyBaHUE YHUCTBIX JIMHUIL.
['erepozuc, wnmm  rubpuaHas  cuia.
Hepoacrteennoe CKpellMBaHue —
ayropunuur. OtnanéHHas rudpuau3anus u
e€ ycnexu. VMCKycCTBEHHBI MyTareHe3 H
[IOJIy4YEHUE TOJIMILUIONIO0B. JlocTmxkeHns
CEJEKUUHU  pacCTeHWiHl, JKUBOTHBIX W
MHUKPOOPTraHU3MOB.

HNOHSTHM: HMCKYCCTBEHHBIH OTOOp, MacCOBBIN
0oTOOp, WHIUBHUIYAIBbHBIH OTOOp, AKCTEPhED,
ONMU3KOPOACTBEHHOE  CKpELIMBaHHE, YHUCTas
JVHMUS, reTepo3uc, HEPOJICTBEHHOE
CKpelllMBaHHe, HCKYCCTBEHHbIH MyTareHes,

MIOJIMILJIOUIBI. CpaBHUBaTh dbopmbl
UCKYCCTBEHHOT0  oTOopa  (MaccoBoro u
WHIUBUIYaJIbHOTO),  BHUABI  THOpUIU3AIUU

(6ITM3KOPOJICTBEHHOM M OTAAJIEHHOW), CIIOCOOBI
TIOJTYYEHUS TTOJIUTIIION]IOB.

[TpuBOIUTE TPUMEPHI JOCTHKEHUH CEICKIIUU
pacTeHu# 1 KUBOTHBIX




7.3 BuoTexHOoJIOTHs KaK 1 buorexnonorus Kak orpacib | PackpelBaTh  comepkaHME€ ~ TEPMHHOB U
OTpacib IPOU3BOACTBA npousBojacTBa.  ['eHHas  MHXKEHEpHUs. | IOHATHUI: OMOTEXHOJIOTHS, KJIETOYHAs
Otanel co3nanug pekomOuHantHo JIHK | nnxkenepus, TeHHast UHXXCHEPU,
Y TPAHCTEHHBIX OpraHm3MoB. KieToudHas | KJIOHHpOBaHHWE, TPAHCIEHHBIE OpPraHU3MBI,
uwkeHepus.  Knerounsle — kynpTypsl. | [MO  (reHetnueckn  Moau(puUIUpOBaHHBIE
MukpoKIOHaIbHOE Pa3MHOKEHHE | OPTraHU3MBI).
pacTeHUN. Kionnposanue | Xapakrepu3oBaThb OMOTEXHOJIOTHIO Kak
BBICOKOIIPOTYKTHUBHBIX oTpacib IIPOU3BOJICTBA, OCHOBHBIE
CEJIbCKOX 0351 CTBEHHBIX OpPTraHU3MOB. | JOCTI)KEHUSI OHMOTEXHOJOrMM B  00JIacTu
DKOJOTHYECKUE U 3TUYECKUE TPOOJIEMBL. | IPOMBIIUIEHHOCTH, CEJIbCKOIO XO35HCTBA U
I'MO — renetnueckn MCIUIUHEL.
MOJIUGUIIMPOBAHHBIE OPTaHU3MBI. IlepeuncnsaTe M XapaKTepU30BaTh OCHOBHBIE
METObI ¥ TOCTHKEHUSI OMOUHKEHEPHUH.
OO6cyxaaTb HKOJOTMYECKHE U 3TUYECKUE
aCHeKThl HEKOTOPBIX MCCIEIOBAHUM B 00IacTh
OMOTEXHOJIOTUH (KJIIOHUpPOBaHMS,
HCKYCCTBEHHOTO OIIOJOTBOPEHHS,
HAaIlpaBJICHHOTO  M3MEHEHWs TIeHOMa |
CO3aHMsI TPAHCT€HHBIX OPTaHNU3MOB)
Bcero mo reme 3
HToroBast KOHTpPOJIbHAS 1
pabora (mpomMeKyToUHas
aTTeCcTalusl)
Bcero 1acos no 34
nporpamMmme
11 kmace
1.1 DBostonMs U METO/IBI €€ 1 [Ipeanocenku BO3HUKHOBEHM |[PackppIBaTh  colepkaHue  TEPMHUHOB U
U3Yy4YEeHUs ABOJIFOLIMOHHOMN TEOPHH. HNOHSITHM: HBOJIIOLMS, TMEPEeXOAHbIe (POPMBI,
OBOJIOLMOHHAST Teopus M €€ MeCTO B|(QUIOIE€HETHUYECKHE PpsIbl, BUIBI-3HIAEMUKH,
Ouonoruu.  BausHuME  3BOJIIOLIMOHHOM |BUIBI-PEIUKTHI, 3aKOH 3apOJBIIIEBOTO
TEOpUH Ha pa3BUTUE OUOJOTMH U JIPYT'HMX|CXOJCTBA, OMOT€HeTHYECKUI 3aKOH,




HayK. CBI/I,Z[eTeJ'IBCTBa OBOJIFOIIMH.

[TameoHTOMIOrHYCCKUE:
ITOCJICIOBATEILHOCTL IIOSBJICHUS BHUIOB B
MMaJICOHTOJIOTUYECKOM JICTOIIUCH,

nepexoansie Gopmbl. buoreorpadpuueckue:
CXOJCTBO M paznmuune (ayH u ¢aop
MaTEepPUKOB 17§ OCTPOBOB.
OMOPHOJIOTUYECKUE: CXOICTBA U PA3IUYUS
SMOpPUOHOB Pa3HBIX BH/IOB TO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMHYECKHE:
TOMOJIOTUYHEIE, aHAJIOTUYHEIE,
pyIUMEHTApHbBIE OPTaHbl, aTABU3MBI.

FOMOJIOTMYHBIE W aHAJOTMYHBIE  OpPraHbI,
pyIMMEHTapHbIEC OpraHbl, aTaBU3MBI.
[lepeuncnaTe OCHOBHBIE OTallbl  Pa3BUTHUSA
SBOJIIOLIMOHHON TEOPHH.

XapakTepu3oBaTb CBHUJAETEILCTBA 3BOJIOLNHN:

[TAJIEOHTOJIOTHYECKHE, ouoreorpaduueckue,
AMOPHOJIOTHYECKHE, CPaBHUTEIHLHO
AHATOMHUYECKHE, MOJICKYJISIPHO-
OMOXUMHYECKHE.

[IpyBOMUTE TIPUMEPHI  TEPEXOIHBIX  (HOpM
OpTaHU3MOB, (UITOTeHETHIECKIX PAIOB.
[TpuBOIUTH (hOpMYITHPOBKH 3aKOHOB

3apoJAbIIICBOIo CXOJACTBA,

1.2 Ucropus
pa3BUTHS
MPEICTABJICHUMN
00 PBOTIOIINH

OpomonnonHass teopuss Y.  [lapBuHa.
[Tpennoceinku BO3HUKHOBEHHUS
napBUHU3MA. JIBHKYIME CUIIBI 3BOJIOLUN
BugoB  1no  JlapBuHy  (u30BITOUHOE
pa3MHOXKEHHE npu OTPaHUYECHHOCTH
pECYPCOB, HEONPEAECIEHHAS N3MEHUUBOCTD,
O0oprba 3a CylIeCTBOBaHHME, €CTECTBEHHBIN
oTOO0D).

CuHTeTHYeCKasi TEOPUS IBOIIIOINH
(CTD) u €€ oCHOBHBIE TIOJIOKEHUS

PackpeiBaTh  conmepkaHMe ~ TEPMHUHOB U
IMOHATHI: CHUCTEMaTHKa, €CTECTBEHHBIH H
HUCKYCCTBEHHBIN 0TOOD.

XapakTepu3oBaTh OCHOBHBIE HBOJIOIMOHHBIC
UJeH, KOHLUENIMA MW TEOPUU; CPABHUBATH
B3TIIsA1bI HA BUJ U 3Bomonuio K. JIunues, XK.b.
Jlamapka, Y. /lapBuna.

OuenuBath BkJan JIuHHEdS B pa3BUTHE
CUCTEMAaTHKH W OOBSICHATH  IPHUHIIUIIBI
OMHApHOW HOMEHKJIATyphl. XapaKTepu3oBaTh
coAep)KaHWE€ U 3HAYCHHE HBOIIOLMOHHOMN
konuenuuu K. b. Jlamapka.

O1eHuBaThH €CTECTBEHHO-HAYYHbIC u
COLMAJIBHO-  9KOHOMHUYECKHE MPEANOCHhUIKU
BO3HMKHOBEHMSI JBOJIOIMOHHOM Teopuu Y.

JlapBuHa.

PackpeiBaTe  comepkaHuE€  JBOJIIOLMOHHOU
TEOpUH 4. JapBuna; CpaBHUBATH
HEOIIPEIEIIEHHYIO u OIIPEAEIEHHYIO
U3MEHYHUBOCTD, €CTECTBEHHBIN u




UCKYCCTBEHHBIM 0TOOp, ¢opmbl OOpHOBI 3a
CYIICCTBOBaHUE.

OnucelBaTh  TOJOXKEHUS  CHHTETHYECKOM
teopun 3Bomouun (CTD) m oOBACHATH €€
3HAYCHHE JJIs1 OMOJIOTHH

1.3 Bux: kpurepuu u
crpykrypa. [lomynsuus kak
KaK DJIEMEHTapHas €qUHULA
BHJIA

MHUKpPO3BOMIOLIHS. [Tomynsams KaK
eIVHHUIIA BUJIA U DBOJIOINN

PackpeiBaTh  conmepkaHME ~— TEPMHUHOB U
MOHATUN: MUKPO3BOJIOLMS, BHUJ, KPUTEPUU
BUJA, apeajl, MOMmyJsus, reHopoH I, MyTaluu,
KOMOHMHAITH T€HOB.

XapakTepu3oBarb ~ BHJ ~ KaK  OCHOBHYIO
CHCTEMAaTUYECKYI0 €IUHUIY U ULEIOCTHYIO
OMOJIOTHYECKYIO CUCTEMY.

Boigenars kputepun Buaa (Mophoioruueckuii,
bu3HoIOrHYeCKU OMOXMMUYECKUH,
TEHETUYECKUH, JKOJIOTUYECKUH,
reorpauueckuii) ¥ MPUMEHSATh KPUTEPUU IS
ONMCAaHUSI KOHKPETHBIX BUJIOB.
XapakTepu3oBaTh MOMYJISLINIO KaK
CTPYKTYPHYIO €IUHHUILy BUJA U IBOJIOLUU.
OnuceiBaTh  NONYJSIIAKD 1O  OCHOBHBIM
IIOKA3aTeJsIM: COCTaB, CTPYKTYpa.

1.4 JIBuxymiye cuiibl
(3memeHTapHbIE PAKTOPHI)
HBOJIIOLINH

JIBmxymue cuibl  ((hakToOpbl) SBOIIOLUU
BUJIOB B IpHUpojae. MyTallMOHHBIN TpoLecc
u KOMOMHaTUBHAs U3MEHYUBOCTb.
[TonmynaunoHHbIE BOJHBI M JApeii( TEHOB.
N3omsiuusa u murpanus

PackpeiBaTe  copep;kaHMe ~— TEPMHMHOB U
HNOHSTHHM:  KOMOWHATHBHAs  M3MEHYHMBOCTb,
MyTaluH, MYTallHOHHBIN po1iecc,
NOMYJSUOHHBIE  BOJHBI, JApei)  TeHOB,
U30JISILUSL, MUTPALIUN.

XapakTepu3oBaTb  dJeMEHTapHble  (HaKTOPBI
SBOJIIOLINM: MYTalMOHHBIN mpotiecc,
KOMOWHATHBHAS U3MEHYUBOCTD,
NOMYJISIIUOHHBIE  BOJHBI,  Jpeid  TeHOB,
U30JISILNSL, MUTPALUs.

YcraHaBnuBaTh IIPUYMHHO-CJICICTBECHHBIE
CBSA3M MEXKJIY MEXaHU3MOM U Pe3yJbTaTOM




NCWCTBUSA NBIKYIUX CHI (3IIEMEHTapHBIX
(baKTOpOB) IBOTIOIUHN

1.5 EcTecTBeHHBIN OTOOP U
ero GopMbl

EctecTBeHHbIli 0TOOp — HampaBiIsAOMUN
¢dakrop 3Bomonuu. GopMbl €CTECTBEHHOTO
otbopa.

PackpeiBaTh  comepkaHWE€ ~ TEPMHHOB |
MOHSATUN: €CTECTBEHHBIH OTOOp, Oopnba 3a
CYIIECTBOBaHUE.

OnuceiBaTh MEXaHU3M NeHCTBUS
€CTECTBEHHOTO 0TOOpA.

Xapaktepu3oBatb ~ (QOPMBI  €CTECTBEHHOTO
orbopa  (IBWXKYIIUMNA,  CTAOMIM3UPYIOUINMN,

OU3PYNTHUBHBIA) W CpaBHUBaTh HX MEXKIY
COOOM.

XapakTepu3oBaTh 00phOYy 3a CyILECTBOBAaHUE U
CpaBHHUBATh eé BU/IBI (MexBHI0Bas,
BHYTpPUBHJIOBas, 00pb0a ¢ HEOIAronpUsATHBIMU
(akTOpamMu BHELTHEH cpejibl)

1.6 Pe3ynbTarsl 3BOJIFOLINM:

PUCTIOCOOJIEHHOCTD
OpPraHu3MOB U
BUI000pa30BaHMe

[TprucmocoOMeHHOCT,  OPTraHU3MOB  Kak
pe3yibTar JBOJIIOLIUH. [Tpumepsnr
MPUCTIOCOOTIEHU I y OpraHU3MOB.

Apomopdo3sl W maMoamanTanud. Bum u
BUJI000pa30BaHHUeE. Kpurepun BU/JIA.
OcHoBHble  (opMBI  BHUI000pA30OBAHUS:
reorpaduueckoe, IKOJIOTHYECKOE.

PackpriBaTh  comepxkaHWe ~ TEPMHUHOB U
HOHSITHIA: IpUCTIOCOOIEHHOCTb,
HOKPOBHUTEIBCTBEHHAsE U MpeJocTeperaromnas
OKpacka, MaCKMpOBKa, BU1000pa30BaHuUE.
OmnwuceIBaTh MEXaHU3M BO3HHKHOBCHHS
MPUCTIOCOOJICHUN Y OPraHU3MOB.

BBISIBIIATE TIO M300pa’ke€HUsIM, HA JKHUBBIX H
(UKCUPOBAHHBIX mpernaparax pUMEPHI
NPUCTIOCOOJICHHOCTH PAaCTeHUH M KUBOTHBIX K
yCIOBUSIM  Cpelbl  OOWTaHWs, JOKas3bIBaTh
OTHOCHUTEJIBHYIO 11eJ1IeC000pa3HOCTD
IPUCTIOCOOICHUIA.

XapakTepu3oBaTh CHOCOOBI M MEXaHU3MBI
BUI000pA30BaHUs; OINMCHIBATH M CPaBHHUBATH
OCHOBHBIE  (OPMBI  DKOJIOTHYECKOTO |
reorpa)u4eckoro Bu000pa3oBaHus




1.7 HanpaBneHus 1 myTu
MaKpO3BOIIOLHUH

MaxkposBosntonus.

DopmbI SBOJIIOIHH: buneTudeckas,
JIABEPTEHTHA, KOHBEPIreHTHAs,
napauienbHas. HeoOpaTtuMocTh 3BOTIOLNH.
IIpoucxoxaeHue oT

HECIEeIMATU3UPOBAHHBIX MPEIKOB.
[Tporpeccupyroriasi CrieaaTn3aims.
AJnanTuBHas paauarusl.

PackpeiBaTh  conepikaHue
MIOHSITHIA: MaKpO3BOJIOLHS,
OMOJIOTMUECKUH  Tporpecc U
apomophos, uauoaaanTamnus,
JiereHepanus, alafTuBHAsl pagralusl.
XapakTepu3oBaTh bopMbI SBOJTIOIHH.
BrisiBasate apomMopdo3bl U UAMOANANTALMM Y
pacTeHH U KUBOTHBIX.

CpaBHUBaTh OWMOJOTHYECKUI TMporpecc U
OMOJIOTHYECKUH perpecc, apomopos,
UIN0AJANTAUIO U OOLIYIO IET€HEPALIUIO.
BbISBIATE B3aMMOCBSI3U  MEXAY NYTAMH U
HANPaBJICHUSAMU DSBOJIONUU Y pacTeHUd U
KUBOTHBIX

TEPMUHOB U
dunorenes,
perpecc,
oOuras

Bcero mo reme

2.1 Ucropus xu3HU HA
3emiie 1 METOIBI €€
U3Y4YECHUS.

I'mnoTe3sl MPOUCXOKIACHUS
JKU3HU Ha 3emiie
OcCHOBHBIE ATaIbl Pa3BUTHS
KU3HU

JloHay4yHbIe TIPEACTABICHUS O 3aPOXKICHUHI
JKH3HU. Hayunsie TUIIOTE3bI
BO3HMKHOBECHHUS  JKH3HM  Ha  3eMIe:
abWoreHe3 W TMAHCIEPMHS. XHMHUYCCKas
SBOJFOLIHSL. AOUOTEHHBIN CUHTE3
OpraHUYeCKuX BCIICCTB u3
HEOPraHWYECKHUX. DKCIEPUMEHTAIBHOE
MOATBEPKICHUE XUMHUUYECKOU HBOJIOLHH.
HauvanwHble STaIlbI OMOJIOTUYCCKOM
spomonnu. I'wnmoresa  PHK-  mmpa.
dopmupoBaHHEe MEMOPAHHBIX CTPYKTYp H
BO3HUKHOBEHHE TPOTOKIETKH. [lepBrie
KJIETKH M WX dBoJtorus. DopMupoBaHHe
OCHOBHBIX TPYIII dKUBBIX OPTraHU3MOB.

PackpriBaTh  copepkaHWe ~ TEPMHHOB U
MOHSATUIN: KpPEalMOHU3M, a0UOTeHE3, BUTAIN3M,
MaHCIIepMUs, O61oImo0m3, KOallepBaThl,
NpPOOMOHTHI, CUMOMOreHe3. XapaKTepu3oBaTh
METO/Abl W3YUYEHUS HCTOPUYECKOTO IMPOIILIOTO
3emnu.  IlepeuncnsTh  OCHOBHBIE  ATallbl
XUMHUYECKOU U OMOJIOTUYECKON IBOIIOIUH.

W3narate copepkaHue THUNOTE3 U TEOPUH

BO3HHUKHOBEHHUS KU3ZHU Ha 3emuie
(kpeanmoHu3ma, CaMOINPOU3BOJIBHOIO
3apoxAeHUsl  (CMIOHTAHHOIO), MaHCIEPMUU,
TUIIOTE3BI PHK-mupa). OnuceiBath
skcnepuMmenTel C. Mwuiepa u I'. HOpu mno
NOJIyYEHHUIO  OPraHUYECKUX  BEUIECTB U3

HEOPraHMYECKUX NyTEM aOMOT€HHOT0 CHHTE3a.

2.2 OCHOBHBIE dTaMbI
ABOJIIOLMUA OPTaHUYECKOTO

Pazputue >xu3HM Ha 3emie IO 3IpaM H
nepuogam. Karapxeil. Apxeiickas u

PackpbiBaTh  comep)kaHHE€  TEPMHUHOB U
MOHATHI: DOH, 23pa, Mepuoy, apomMopdo3Hl,




Mupa Ha 3emiie, pa3BUTHE
YKU3HU T10 3paM U
nepuojam

nporepo3orckas »psul. [laneo3oiickas spa u
e mepuobl: KeMOPUIMCKUN, OPOBUKCKUM,
CUJTypHIICKUH, J€BOHCKHH,
KAMEHHOYTOJIbHBIN, IEPMCKUH.
Me3o3orickass 3pa u €€
TPUACOBBIN, FOPCKUH, MEJIOBOU.
KaitHo3o0MCcKkass 2pa W €€ Iepuoasbl:

IICPUOABI:

M1aJICOr€HOBBIN, HEOT'€HOBBIM,
AHTPONOTCHOBBI.
XapakTepucTuka KJIMMara 151

reoJIOTMYECKUX  ImpoueccoB.  OCHOBHBIE
3Tanbl  3BOJIIOUUMU  PACTUTEIBHOIO U
KUBOTHOrO  Mupa.  ApoMopdo3sl y
pacTeHMH W  KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII KUBBIX
OpraHU3MOB.

UN0AIANTALUH.
3HaTh MOCJEA0BATENBHOCTh JOHOB: KaTapXew,
apxei, mpoTepo3oii, panepo30il; Ip: apxenckas,
MPOTEPO30MCKas, MAICO30MCKass, ME3030MCKasl,
KaifHO30MCKast;  MEpHOJOB:  KEeMOPUMCKUH,
OPAOBUKCKHUM,  CWIYPUUCKUH,  JICBOHCKHH,
KaMEHHOYTOJIbHBIM, TEPMCKHI, TpPHACOBBIN,

FOPCKUH, MEJIOBOH, MaJICOT€HOBBIM u
HEOI'CHOBBIH, AHTPONOTEHOBBIM.
XapakTepu3oBaTb OCHOBHBIE  COOBITHS B

Pa3BUTUN OPraHUYECKOTO MHpa IO 3paM H
NepUoJaM TIeO0JOTMYECKOM WCTOPHM; JTallbl
Pa3BUTHSI PACTUTEIBHOIO U )KMBOTHOT'O MUpA.
Boigenute rinaBHble apoMOp@o3bl pacTeHUN U
KHUBOTHBIX.  CpaBHUBaTh  MeXay  coOoOi
IPEICTABUTEIEH  CUCTEMATHUYECKUX  TPYIII
OpPraHW3MOB, BBISBIATH YEPTHl YCIOXHEHUS W
IpUCTIOCOOJIEHHOCTH K YCIOBHSIM KU3HU

2.3 CoBpemeHHas cucrema Cucrema  opranudeckoro wmupa  Kak|PackpbiBaTh  cojaep)kaHMe€  TEPMHHOB U
OpraHNyYecKoro Mupa OTpakeHHe ABOJIIOIIHH. OCHOBHBIC|IOHSTHI: CHCTEeMaTHKa, MCKYCCTBEHHass U
CUCTEMaTHYECKHE IPYIIIbl OPraHU3MOB ecTecTBeHHass  Kiaccudukamnus, OuHapHas
HOMEHKJIATYpa, NPUHLHUI  HEPAPXUYHOCTH.
XapakTepu3oBaTb  COBPEMEHHYIO  CUCTEMY

OpPraHNYecKoro Mupa
2.4 DBonronus 4eaoBeKa OBOJIOLMS 4YeJIOBEKa. AHTpoNoiorus Kak|PackpeiBaThb  coiepkaHue  TEPMHHOB U
(aHTpOTIOTrEHE3) Hayka. Pa3BuThe  IpeACTaBICHUM  O|IIOHATHM: AHTPOIIOJIOT U, AHTPOIIOICHE3,
NPOUCXOXKICHUM  4YesloBeKa.  MeTojbl[UelOoBeK  pa3yMHbIN (Homo sapiens),

u3ydeHus aHrponoreHesa. Cxonacrtsa u
paziuuus  4eJIOBeKa M JKMBOTHBIX.
CucreMaTn4ecKoe MOJI0KEHUE YeII0BEKA

IPSAMOXOXJEHUE, BTOpasi CUTHAJIbHAs CUCTEMA.
IlepeuncnaTe 3amadyud  aHTPONOJOTHMM, DTaIlbl
CTAHOBJICHUSI WM PA3BUTHUs MPEACTABICHUH O
IIPOUCXOXKACHUU YEIIOBEKA.

N3narate OCHOBHBIE MNOJOXKEHUSA Teopun Y.
JlapBrHA, KPUTHYECKH OLICHUBATH HEHAYYHYIO




I/IHq)OpMaHI/IIO 0 MPOUCXOXKIACHHUHN YCJIOBCKA.
3HaTh CUCTEMAaTHYECKOE ITOJIOKCHHE

2.5 JIBrKyIye CUIIbI JBmwxynue CUIIBI (pakroper)|PackpbiBaTh  colepKaHME  TEPMHUHOB U

(axTopskl) aHTpOIIOreHE3a aHTPOIIOTEHE3A. HacnencreenHast [moHATHI: (AaKTOPbl aHTPOIIOTE€HE3a, TPYIIIOBOE
U3MEHYMBOCTh M €CTECTBEHHBI OTOOp.|COTPYIHHUYECTBO, peus, opyAuiiHas
OO0111eCTBEHHBIN oOpa3 KU3HU, | 1€ATEITBHOCTb, TOJIUMOPPU3M.
W3TOTOBJIEHUE OPYIUI TpyJla, MBIIUIEHUE, | XapaKTepru30BaTh ABMXKYIIHE CHIIBI ((PaKTOPHI)
peub. aHTPOIIOreHe3a: OuosoruyecKue "

COLlMAJIbHbIE, CPABHUBATH UX MEX1Y COOOM
2.6 OcHOBHBIE CTaIUN OcHOBHBIE cTaguM W BETBH JHBoyonuu|PackpslBaTh  coaepkaHWE  TEPMHMHOB U

OBOJIIOIIMH YCJIOBCKA

YeJIOBEKa:  aBCTPAJIONUTEKH,  YemoBek
YMEJIbIH, Yenosek NPSIMOXOJSAIIMNH,
UenoBek  HeanaepTaiabCKui,  YemoBek
pa3syMHbIi cOBpeMeHHOro tuna. Haxonku
MCKOIIaeMbIX OCTaHKOB, BpeMsI
CYILIECTBOBAHUS, 00acThb
pacmpocTpaHeHusi, 00BEM  TOJIOBHOTO

Mo3ra, o0pa3 KU3HHU, OPY/IHS.

MOHSITHI: aBCTPAJIOMHUTEK, YEJIOBEK YMEJIbIi,
YeJIOBeK  TIPSIMOXOIAIIUN,  HeaHJepTaJell,
KpPOMaHbOHEL, HEOJIUTUYECKas PEBOJIIOLIMS,
1epBOOBITHOE UCKYCCTBO.

XapakTepu3oBaTh U CpPaBHHUBATh MEXKIY COOOMU
OCHOBHBIE  CTaJMM  HBOJIIOIIMM  YEJIOBEKa:
XPOHOJIOTUYECKU I BO3pacT, apean
pacnpocTpaHeHusi, 00BEM TOJOBHOTO MO3Ta,
o0pa3 *KU3HU U OpYyIus TpyJa

2.7 YemoBeueckue pacsl U
IPUPOJIHBIE alalTalluu
4eJI0BeKa

Yenoseueckue pacbl. OCHOBHBIE OOJBIIHE
pacshl: eBpornieoniHas  (eBpa3uiickasi),
HErpo- aBCTpajoujiHasl (SKBaTOpHUAJIbHAS),
MOHTOJIOMIHAS (a3UaTCKO-aMEPUKAHCKAas).

YepThl npUCTIOCOOJIEHHOCTH
NpPEJCTaBUTEICH UYEJIOBEYECKUX pac K
YCIIOBHSIM ~ CYIIECTBOBaHHWS.  EQWMHCTBO

yenoBeyeckux pac. Kputuka counuanabHOTO
JApBUHU3MA U pacu3Ma.

PackpeiBaTh  conmepkaHue ~ TEPMUHOB U
MTOHATHUM: pacsl, pacorenes, couuain-
JIapBUHU3M, PACU3M, METUCALUS.

XapakTepu3oBaTh u CpaBHUBATH
npecTaBuTENEH YEJIOBEUYECKUX pac,
pacKpbIBaTh MIPUYMHBI u MEXaHU3MBbI
pacoreHesa, MEpPEeYUCHsATh W NPUBOIUTH
IpUMEPhl  MPUCITOCOOJIEHHOCTH YeJOBeKa K
YCHOBUSM cpenpl, IIPUMEPBHI
NPUCTIOCOOUTETHFHOTO  3HAYEHUST  PaCOBBIX

npu3HakoB. J[oka3piBaTh €IMHCTBO BUAa Homo
sapiens, HAy4YHYIO HECOCTOSATEIbHOCTh PaCOBBIX
TEOpUH, HAEH COUHAIBHOTO JAPBUHHU3MA U
pacuszma.




Bcero mo reme

3.1 Dkonorus kKak HayKa

DKojorusl Kak Hayka. 3aJadyd U pas3faeiibl
HKOJIOTHH.

MeTo/1bI HKOJIOTHYECKIX HCCIIeJOBAHHH.
DKOJIOTHUECKOe MHPOBO33pEHHE
COBPEMEHHOTO YeJIOBEKA.

PackpeiBaTe  copepikaHMe =~ TEPMMHOB U
HNOHSATUI: 5SKOJOTHs, I0JIEBble HaOJI0/IEHUS,
OKCIICPUMEHTBI, MOHUTOPHUHI  OKpY’Karollen

Cpelbl,  MOJEIMPOBAHHE,  HKOJIOTMYECKOE
MHUPOBO33pEHHE. XapaKTepHU30BaTh YCIOBUS
cpen oOuTaHus OpPraHU3MOB;
KJIaccuUIIUpPOBATh u XapaKTepu30BaTh
JKoJIorMYeckre  (aKkTopbl:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.

OnuceiBaTh neiicTBue HKOJIOTHYECKUX

(GbakTOpoB Ha OpraHu3Mbl. XapaKTepU30BaTh
OCOOCHHOCTH CTPOCHHS M JKU3HEIACATEIbHOCTU
pacTeHHI U KUBOTHBIX Pa3HBIX Cpejl OOMTaHUS

3.2 Cpensl oOuTaHus u
HKOJIOTMYECKHE (PAKTOPHI

Cpensl oOuTaHUs OpPraHU3MOB: BOJHAS,
HA3eMHO-BO3/yIITHAs, TIOYBEHHAs, BHYTPHU-
OpraHu3MeHHasl.

Dxonorudyeckue GakTophl.

Knaccudukanms AKOJIOTUYECKHUX
(dhakTopoB: abMOTHYECKHE, OMOTHYECKHE U
aAHTPOTIOTECHHBIE.

JleiicTBue »sKoNOrMYeckux (akTopoB Ha
OpTaHU3MBL.

PackpeiBaTh  copepkaHWe ~ TEPMHHOB U
MOHATUN: cpelaa OOWTaHUsS, SKOJIOTHYECKUE
dakTopsl, OMOTOTUYECKHIA ONTUMYM,
OTPaHUYMBAIOIINA (TUMUTHPYIOIIHI) hakTop.
XapakTepu3oBaTh YCJIOBHS Cpel OOWTaHUS

OpraHU3MOB; KJIaCCH(HUITUPOBATH u
XapaKTepU30BaTh AKOJOTHYECKHE (DAKTOPHI:
aOMOTHYCCKHE, OMOTHUYECKHE u
AQHTPOIIOTECHHBIE.

OnuceIBaTh JICUCTBUE 9KOJIOTHYCCKUX

(axTOpPOB HA OPTAaHU3MBI.

XapakTepu3oBaTbh OCOOCHHOCTH CTPOCHHUS W
KHU3HEICATEIbHOCTH PACTEHUH M KHUBOTHBIX
Pa3HbIX Cpe OOUTAHUS




3.3 AOuoTnueckue
(bakTopsI

AOuoTnyeckue (bakTopsI: CBeT,
TeMIepaTypa, BJI&KHOCTb.
doToneproau3Mm. [Tpucnocobnenus

OpraHU3MOB K JEUCTBHUIO aOUOTHYECKHUX
dakTopoB. bruonoruuecke puTMBbI

PackpbiBaTh  conmepkaHMe ~ TEPMHHOB U
TTOHSTHUH: abMoTHYECKHUE bakTopsI,
dboTonepuoau3M, OUOTOTUYECKUE PUTMBL.
AHanu3upoBarb JIECTBUE CBETA,
TEMIEPATYyphl, BIAKHOCTH HA OPraHU3MBI H
OPUBOJUTh  MPUMEPHl  TPUCTIOCOOIEHHOCTH
opranu3moB.  [IpoBoauth  OHoOJIOTHYECKHE
HaOmoeHuss W OoQOPMIISITH  pe3yJIbTaThl
POBEAEHHBIX HAOIIOCHUN

3.4 buotuueckue paxTopsl

buornueckue (bakTopsbl. Bunsr
OMOTHYECKUX B3aNMOJIEUCTBUU:
KOHKYPCEHIIHMS, XHUIIHHYECTBO, CUMOHO3 H
ero Qopmer. Ilapazutuzm, Koomepamwusi,

MyTyallu3M, KOMMEHCAIU3M
(KBapTHUpPaAHCTBO, HaXJICOHUYECTBO).
AMeHcanu3M,  HEWTpanu3M.  3HAUYEHHE
OMOTHYECKUX B3aMMOJIEUCTBUN TS

CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX
coo011IeECTBAX

PackpeiBaTh  conepkaHMe€ ~ TEPMHHOB U
MTOHSATHMN: OnoTHYeCKuE (dakrTopsl,
XMIIHAYECTBO, MAapasuTU3M, KOHKYPEHIIMS,
MYTYyaJIA3M, CUMOMO03, KOMMEHCAJIN3M,
HaxJIEOHUYECTBO, KBAPTUPAHCTBO, AMEHCAIIU3M,
HEUTpaIn3M.

XapakTtepu3oBaTb OuOTHYECKUE (DAKTOPBI U
BU/IbI B3aMMOOTHOILIEHU I MEXIY
OpraHu3MaMu; MPUBOAUTH MPUMEPHI B3aUMHOU
PUCIIOCOOIEHHOCTH OPraHU3MOB.

CpaBHUBaATh MEXAY CO00I BUIBI OMOTHYECKUX
B3aUMOJICIICTBUN OPraHU3MOB

3.5 Dkomoruyeckue
XapaKTePUCTUKH BUA U
MOMYJISALIAH

DKOJOTUYECKIE
N INAIE 1117078
MO YJISIINH:

XapaKTEPUCTUKH
OcCHOBHEIE oKa3aTeIn
YHUCJICHHOCTb, IIJIOTHOCTb,
pPOXKAAEMOCTb,  CMEPTHOCTb,  IPUPOCT,
MHUTpaLHs. JAmHamMuka YHCJICHHOCTHU
MOMYJISIIUM U €€ PEeryJIsiius

PackpbeiBaTe  conepkaHME€ ~ TEPMHHOB U
HOHSITHIA: MO YJISALINS, YHUCJIEHHOCTb,
IJIOTHOCTb, POXK1aEMOCTB, CMEPTHOCTB,
OPUPOCT, MUTpalUs, AMHAMHMKA YUCIEHHOCTHU
HOITYJISILIUH.

XapakTepu3oBaTb OCHOBHBIE ITOKa3aTelIu U
9KOJIOTUYECKYIO CTPYKTYPY NOMYJISIUY;
OIHCHIBATh MEXAHU3MBI peryisiun

YUCJICHHOCTH NMONYJIIIH

Bcero mo reme

4.1 CooO1miecTBa
OpraHu3MOB

Coo011ecTBO  OpraHu3MoOB — OHOILIEHO3.
CTpyKTypBI OuoreHO3a: BUJIOBa,

PackpsiBaTh
HOHSITUN:

coJiepKaHue
OHOIIEHO3,

TEPMUHOB U
DKOCUCTEMA,




POCTPAHCTBCHHAS, Tpodudeckas
(nmuieBas). BUIbI-TOMUHAHTEHI.
CBs13u B OHMOLIEHO3E.

OHOreoIleH03,
9KOJIOTMYECKasi HUIIIA.
XapakTepu3oBaTh OMOLIEHO3 (COOOIECTBO), €r0
BUJIOBYIO, IPOCTPAHCTBEHHYIO U TPODUUIECKYIO
CTPYKTYpbl. OOBACHITHL PONh KOMIIOHECHTOB
OWoIleHO3a B TOAJICPKAHUM €T0 CTPYKTYPHI U
CYILIECTBOBAHUS Ha onpenenéHHoN
TEPPUTOPHHU.

OOBSACHATh OMOJTOTUYECKHI CMBICI SPYCHOCTH
W TACTOBOM MO3aUKH.

CpaBHUBAaTh KOMITOHEHTHI OWOIIEHO30B, WX
BUJIOBYIO, IPOCTPAHCTBEHHYIO M TPODHUUECKYIO
CTPYKTYPHI, CBSI3H MEXKIY OpraHu3MaMH

BUJbI-JOMHWHAHTEI,

4.2 DKOCUCTEMBI U
3aKOHOMEPHOCTH UX
CYIIIECTBOBAHUS

DKOJOTHYECKUE CHUCTEMBI (IKOCHUCTEMBI).

[TonsiTre 06 3KOCHCcTEME U OMOTEOLIEHO3E.
O yHKIIMOHAIBHbIE KOMIIOHEHTHI
AKOCHCTEMBI: MPOJIYLUEHTbl, KOHCYMEHTHI,
PEAYLIEHTBHL.

KpyroBopoT BemiecTB U NMOTOK SHEPIUHU B
IKOCUCTEME.

Tpoduueckue (MUIIEBBIC) YPOBHU
sKocucTeMbl. [IumieBble LENM U CETH.
OcCHOBHBIE  TIOKa3aTeIud  AKOCHUCTEMBI:
Owomacca, TPOAYKIUA. IDKOJIOTHUYECCKUE
MUpaMUbl:  TPOAYKIMH, YHUCJICHHOCTH,
OMOMACCHL. CaoiicTBa 3KOCUCTEM:
YCTOMYHUBOCTH, CAMOPETYJISIIHS,

PackpeiBaTe  copepkaHMe ~ TEPMHHOB U
HOHSITHM: JKOCHUCTEMA, OHOTreo1eHO3,
IPOJYLIEHTHI, KOHCYMEHTHI, PEAYLEHTHI,
Tpouueckue ypoBHM, NUIIEBas LEMb U CETh,
JKOJIOTUYECKUE MAPaMU/IbI, ouomacca,
IIPOYKLIMS, CYKLIECCHUS.

XapakTepu3oBaTb CBOMCTBa 3KocHUCTEMBI (€€
CIIOCOOHOCTH K JUIUTETTEHOMY
CaMOIIO/IIEPKAHUIO, OTHOCUTEIBHO 3aMKHYTBIN
KPYTOBOPOT BEIIECTB, HEOOXOAUMOCTh MOTOKA
SHEPTUH).

CpaBHUBaTh MacTOMIIHBIE W  JIETPUTHBIC
OUIIEBbIE  [EMH, TPOPHUECKue  ypPOBHH
9KOCHUCTEMBL.

Paznuuare nupaMunpl NpoOAYKIUM, NMUPAMUIbI
YHCIICHHOCTH U MTUPaMUIbI OMOMACCHI.
CocraBisiTh Ll€MM W CETHM  IUTAHUA.
[Tepeuncnsare CBOWCTBA DKOCUCTEM:
YCTOMYHMBOCTb,  CaMOpEryJisilius,  pa3sBUTHE
(cykueccus).




OrnuceiBaTh MEXaHU3M MO EPIKAHUS
paBHOBECHS B DKOCUCTEMAX.
XapakTepHu3oBaTh CYKIIECCHUH, BBISIBJISITD

MPUYMHBI U O00IIME 3aKOHOMEPHOCTH CMEHBI
JKOCUCTEM

4.3 IIpuponnslie
DKOCUCTEMBI

IIpupoaHBIE DKOCUCTEMBI.
DKOCHCTEMBI PEK U 03ED.
DKocucTeMa XBOMHOIO WM
HIMPOKOJINCTBEHHOTO JIECA.

PackpeiBaTh  conepkaHMe€ ~ TEPMHHOB U
MOHSTHI: BOJAHBIE SKOCUCTEMBI, OMOT€OLEHO3HI,
(PUTOIUIAaHKTOH, 300IJIAHKTOH, OEHTOC, TYMYC.
[IpuBoauTh MpUMEpPHl NPUPOIHBIX 3KOCUCTEM
CBOEH MECTHOCTH.

CpaBHUBATh HAa3eMHbIE U BOJHBIE IKOCHUCTEMBI;
OpraHu3MBlI, oOpasyromue pa3HbIe
TpoHuyeckue ypoBHHU.

4.4 AuTpOonioreHHbIE
KOCHUCTEMBI

AHTPOIIOT€HHBIE YKOCUCTEMBI.
ATPO3KOCHUCTEMBI.

Ypboskocuctemsl. buonorudeckoe u
XO03S5IIICTBEHHOE 3HAUYEHUE arpO3KOCUCTEM U
yp6oskocucteM. buopasznoobpasue kak
(bakTop yCTOWYUBOCTH IKOCHCTEM.
CoxpaHeHue OMOIOTHUECKOTO
pa3zHooOpa3us Ha 3emIe.

PackpeiBaTh  conepkaHWe ~ TEPMHHOB |
MTOHSATHMN: AHTPOIIOrCHHAS JKOCHUCTEMA,
arposKOCHCTEMA, ypOosKocHcTEeMa,
6uopazHooOpasue.

XapaKkTepu3oBaTh arpo’KOCHCTEMBI U
ypOOIKOCUCTEMBI, 0COOEHHOCTH ux
CYIIECTBOBaHHUSI.

[TpuBoUTH IpUMEPHI AHTPOIIOTEHHBIX

OKOCUCTEM CBOCH MECTHOCTH, OIMCHIBATH WX
BUJIOBOU COCTaB M CTPYKTYPY.

CpaBHUBATh COCTaB U CTPYKTYpPY NPHUPOTHBIX
AKOCUCTEM U arpodKOCHUCTEM, arpOIKOCUCTEM U
ypOOIKOCHUCTEM.

4.5 buocdepa —
rodabpHag YKOCHUCTEMA
3emiau

VYuenne B. U. Bepuaackoro o Guocdepe.
['panuibl, coctaB U CTPyKTypa Ouocgepsl.
XKusoe BemectBO W ero  (QyHKIUH.
OcoOenHoctu O6uocdepbl Kak I10OATbHON
IKOCHUCTEMBI. [IlnHaMHUYecKoe paBHOBECHE U
oOpaTHas CBs3b B Orocdepe.

PackpeiBaTh  conmepkaHWE€ =~ TEPMHHOB |
NOHATUI:  Ouocdepa, IKHUBOE  BEIIECTBO,
JTMHAMHUYECKOE paBHOBECHE.

OuenuBatey Brianx B. WM. Bepnaackoro B
co3manue yueHus o ouocdepe.
XapakTepu3oBaTh cocTaB Onocdepsl, pyHKINN




YKUBOTO BelecTBa 6uocdepsl u onpeaensaTs (Ha

KapTe) obnactu ero HanOOJIBIIIETO
pacnpoCTpaHeHusl.

[IpuBonuTh mHpUMEpPHl NPOSBICHUSA (DYHKIMMA
YKHUBOTO BeIllECTBA ouocdepsi,

OMOreoXNMUYECKOH 1eATeIbHOCTH YEJIOBEKA.
[lepeuncnsate ocobeHHOCTH Ouocdepsl Kak
r7100a1bHON 3KOCUCTEMBI 3eMIIU

4.6 3aKOHOMEPHOCTH
CyILEeCTBOBaHUs Orochepsl

KpyroBopoTst BEIIECTB u
OMOTEOXMMHUYECKHE IMKIBI  DIIEMEHTOB
(yrnepona, a3oTa).

30HANBHOCTh o6unocdepsl. OcHOBHbIE
OMOMBI CYIIH.

PackpbiBaTh  conepkaHMe ~ TEPMHUHOB U
MOHSATUMN: LIETOCTHOCTH OUochepbl, KPYroOBOPOT

BEIIIECTB, OMOTCOXUMUICCKUE IIUKJTBI
3JIEMEHTOB, 30HAJTLHOCTh OMOC(EPHI, ONOMBI.
OnuceiBaTh KPYTOBOPOT BCIIECTB,

OMOTEOXMMUYECKHE ITUKIIBI a30Ta M yIiIepoa B
omocdepe.

OOBSICHATh MPUYUHY 30HAIBHOCTH OHOC(hEpHI.
[TepeuncnsaTe W XapaKTepU30BaTh OCHOBHBIC
OMOMBI CYIITH 3eMIIA

4.7 YemoBeuecTBO B
ouocdepe 3emnu

YenoseuecTBo B Onochepe 3emin.
AHTpOTNIOT€HHBIC U3MEHEHUsI B Obrocdepe.
['mo0GanpHbIe 3KOJIOTHYECKUE TPOOIIEMbI

PackpeiBaTh  copep)kaHMe ~ TEPMHHOB U

TIOHSITHIA: AHTPOTIOTCHHBIC W3MCHCHHS,
IKOJIOTHUCCKHHA KpHU3HC, I OENINGIAE
pOOJIEMBI.

XapakTepu3oBaTh ounochepHyro pOJIb
YeIoBeKa.

[TpuBOAMTH PUMEPbI AHTPOIIOTCHHBIX
U3MeHeHul B Onocdepe.

OnenuBath TIOCIIC/ICTBUS 3arps3HCHHUS

BO3JYIIHOW, BOJHOW  cpeabl, HM3MEHEHUs
KJIMMaTa, COKpalleHus: 0uopa3sHooOpasusl.
@opMynupoBaTh COOCTBEHHYIO MO3ULIMIO IO
OTHOIICHUIO K TJIO0AJbHBIM M PErHOHATBHBIM
9KOJIOTMYECKUM TpoOJieMaM, apryMEHTHPOBATh
CBOIO TOYKY 3PEHU.




Ha3siBaTh MPUINHBI MOSIBJICHUS
IPUPOIOOX PAHHOM JTHKH, pacKpbIBaTh
3HaUE€HWE Tporpecca sl MPEOJOJICHUS
HKOJIOTHYECKOTO KPU3HCa
4.8 Cocy1iecTBOBaHHE 1 CocymiecTBOBaHUE TIPUPOIBI u|PackppiBaTh  cojepxkaHue  TEPMHUHOB |
TPHUPOJIBI M YETIOBEUECTBA YeJIOBEYESCTBA. CoxpaHeHue |[TOHATHI: parmoHaIbHOE
OounopazHooOpazus KaK OCHOBA |IPUPOIOTIONB30BAHUE, YCTOMUHUBOE PA3BUTHE,
YCTOWYHUBOCTH onocdepsl. OCHOBAa |KO?BOJIIOLHS.
paIlMoOHAIBHOTO YIIPaBIEHUS MPUPOIHBIMHE | XapaKTEPU30BaTh palnroHaIbHOE
pecypcamu u 170.9 HCIIOJIL30BaHUE. |HCIIOIBL30BAHUE MPUPOTHBIX PECYPCOB;
Joctmxenuss  OMONIOTMM W OXpaHa|OCHOBHBIC MMOJIOKEHHUS KOHIIEMI[AHN
TIPUPO/IBI. YCTOMYHUBOTO Pa3BUTHS.
Bcero nmo teme 9
Hrorosas KOHTPOJIbHAS 2
pabora  (mpomexxyTo4yHas
aTTeCTaIlus)
Bcero yacos 34
Bcero yacoB no 68

nporpamme «buoJiorus




ITOYPOYHOE IIVTAHUPOBAHHUE

10 KUIACC
Ne 10 kiace Hara DopmbI DJIEeKTPOHHbIE
NpOBe/ieHUA KOHTPOJIA o0pa3oBaTe/ibHbIE peCypChl
YpOKa
1 | Buosnorus B cucteme Hayk CEHTSIOpb
Meroasl mno3HaHus KuUBOW mpuponbl. lIpakTmueckas IIpaxkTnueckas bubnunoreka LIOK
2 | pabora Ne 1 «Mcmonb30BaHHE Pa3IUYHBIX METOJOB IpPHU pabota https://m.edso0.ru/863e6122
M3Y4YEHUH OMOJIOTHUECKUX 00BEKTOBY»
3 | buonornueckue cuCTEMBI, MPOIECCH U UX N3YYCHUE Onpoc bubmmorexa [TOK
’ https://m.eds00.ru/863e6564
4 | Xumuueckuii coctaB kieTku. Bojga, MuHepaibHbIEe COJU Camoctoatensias | bubmmorexa LHOK
' ’ paboTta https://m.eds00.ru/863e674e
OKTSIOPH TBopueckue bubmnorexa IIOK
S | beman. Cocras u cTpoenne Genkon P p£6om https://m.eds00.ru/863e6b72
depMeHTHI — Ouonorudeckue KaTaJIu3aTOPbI JlaboparopHas bubnmnoreka [JOK
5 JIabopatopHast pabota Ne 1 «l3yueHne KaTaTuTHYCCKOU pabota https://m.edso00.ru/863e6h72
aKTUBHOCTH (EepMEHTOB (Ha MpUMEpe aMmmiIa3bl WU
KaTaJia3bl)»
Omnpoc bubnmnoreka LIOK
7| Yrresompt. Jiamamer ’ https://m.edscl)lo.ru/863e6870
I'pynnosas padora | budnmoreka [IOK
8 | Hyxneunoseie kucnorst. ATO > ’ https://m.edso0.ru/863e6d5c
9 HUctopus m wmeronbl wuszydyeHus KieTku. Kierounas HOSIOpb Ormpoc bubnnoreka [IOK
TEOpHst https://m.edsoo.ru/863e6e88
but6mmoreka [IOK
10 | KieTka kax 11eJI0CTHAs )KUBasi CUCTEMA https://m.eds00.ru/863e6ff0

https://m.edso0.ru/863e716c
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Crpoenue »sykapuotuueckoil kierku. Jlaboparopnas JlabopaTopnas bubmmoreka [JOK
11 pabora Ne 2 «M3ydeHue CTPOCHHS KICTOK PACTCHHIA, pabota https://m.eds00.ru/863e766¢
KUBOTHBIX, TPUOOB M OaKTepuil MOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKpOTIpEIapaTax U UX OMHCAHHEC)
Ompoc bubnuoteka [{OK
12 | OOMeH BemiecTB Wi METaboIU3M https://m.eds00.ru/863e766¢
Jekadpb Camocrosarenbnas | bubnuoreka [JOK
13 | @orocunres. XemocHHTE3 pabora https://m.edsoo.ru/863e7c98
. Ompoc bubnuoreka [HIOK
14 | Suepreruyueciuii 0bmen https://m.edsoo.ru/863e7aae
KuzHeHubt 1k kiaeTku. [leneHuwe kieTku. MuUrtos. JlaboparopHas bubnmnoreka [{OK
15 JlabopatopHas pabora Ne 3 «HaOiromeHue mwurTo3a B pabota https://m.edsoo.ru/863e7dc4
KJICTKaX KOHYHMKA KOpeIlKa JIyka Ha TOTOBBIX
MUKPOITperapaTax»
Ompoc bubnuoreka [HIOK
16 | buocunTes Oenka. Peakiiust MaTpHYHOTO CHHTE3a https://m.edsoo.ru/863e796e
SHBaph Ormpoc bubnmnorexa [JOK
17| Tpancnauus — buocuures denka https://m.edsoo.ru/863e796e
18 | Heknerounbie GOpPMBI KU3HH — BUPYCHI TBopucckue bubsmorexa TIOK
paboTHI https://m.eds00.ru/863e7540
bubmmoteka [IOK
19 | ®opMbI pa3MHOKEHUS] OPTraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e
Ompoc bubnuoteka [{OK
20 | Meiio3 https://m.edsoo.ru/863e7f4a
O6pazoBaHue U  pa3BUTHUE  TIOJIOBBIX  KJIETOK. | (peBpasb JlaGopaTopHas bubnuoteka [{OK
21 OmnonorBopenue. Jlabopatopras padora Ne 4 pabota https://m.eds00.ru/863e81b6
«3yueHne CTPOCHHS TOJIOBBIX KIETOK HAa TOTOBBIX
MUKpOTpernapaTax
22 | VHnuBuayanbHOE pa3BUTHE OPTAaHU3MOB Onpoc bubmmorexa [IOK

https://m.eds00.ru/863e8436
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23 I'enetnka — Hayka O  HACIEICTBEHHOCTH U Pemenne 3agay bubmnorexa LIOK
U3MCHUYHUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB. bubnuoreka [IOK
MoHOTHOpHIHOE CKPEIINBAHIE https://m.edsoo.ru/863e8878
o5 JuruOpunnoe CKpeniuBaHue. 3aKOH HE3aBHCHMOTO MapT Pemenne 3agau | bubmuoreka [JOK
HACJIeIOBaHUs IIPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HaclieioBaHHe Tpu3HakoB. JlabopaTopHas JlabopaTopnas bubnuoreka [IOK
26 pabota Ne 5 «/3ydeHne pe3yIbTaTOB MOHOTHOPHUTHOTO M pabota https://m.eds00.ru/863e8c60
JUTUOPHUIHOTO CKpEIIMBAHUS Yy APO30(PUIbI HA TOTOBBIX
MUKpOTIpEerapaTax
97 ['enetuka nona. HacrnenoBaHnue Mpu3HaKOB, CIIETUICHHBIX Omnpoc bubnmnoreka [{OK
C TIOJIOMKOM https://m.eds00.ru/863e8c60
N3menunBocth.  HewnacnenacTBeHHass  M3MEHYMBOCTD. JlabopaTtopnas bubnuoreka [HJOK
28 JlaGoparopHast pabora Ne 6. Nzyuenue paborta https://m.edso00.ru/863e8d78
MOAU(PHUKAITMOHHON U3MEHUYUBOCTH, MOCTPOCHHE
BAPUALIMOHHBIX PSIOB ¥ BAPUALTMOHHOW KPUBOI»
«HacnencTBeHHOCTh M U3MEHYMBOCTH  OPTraHU3MOB) arpesib JlaboparopHas bubnmnoreka [JOK
29 | JlaGopatopHass pabora Ne 7. «AHanu3 wyrtamui y paborta https://m.edsoo.ru/863e8efe
JPpO30(QUIIBl HA TOTOBBIX MUKPOIIpEnapaTax»
I'pynnosas pa6ora | bubnuorexa LIOK
30 | I'encruia senoseka o ’ https://m.edscl)lo.ru/863e9214
O606menne mno  Teme  «HacneacTBeHHOCTH U KonTponbHas bubnunoreka LIOK
31 | U3MEHYHUBOCTH OpPIraHHU3MOB. Bcepoccuiickast pabota https://m.edso00.ru/863e9214
nposepoyHasi padbora
Cenexuus Kak Hayka U npouecc MeToasl U TOCTHKEHUS [Ipoext but6mmoreka [IOK
32 . )
CENIEKIIUU PACTCHHUH U KMUBOTHBIX https://m.eds00.ru/863e9214
33 | buotexHONOTHs KaK OTpacib MPOU3BOACTBA Majt Onpoc bubmorexa HOK
https://m.eds00.ru/863e9336
34 [TpomexxyTtounas arrectanus. UToroBasi KOHTpoJIbLHasA KontponbHas
padora pabora
O01ee KOJIMYECTBO YaCOB 0 IPOrpamMmme, 34
U3 HUX YaCOB, OTBEICHHBIX HA KOHTPOJIbHbIE PA00THI 2

(Buirovast Beepoccuiickue nmpoBepodHbie paboThI) -
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11 KUIACC

Ne 10 kiace Hara DopmbI DJIEeKTPOHHbIE
NpoBeIeHUsA KOHTPOJIA o0pa3oBaTe/ibHbIE PeCypChI
YpOKa
1 | DBomronus U METOJIbI €€ U3yUEHUS Bubmorexa TIOK
https://m.edsoo.ru/863ea20e
2 | Wcropus pa3BuUTUSl TPEICTABICHUN 00 3BOTIOIIH Omnpoc bubamorexa TIOK
https://m.eds00.ru/863e9570
3 | MukposBoonus bubmorexa HOK
https://m.edsoo.ru/863e9cle
[Monmynsiust Kak dJeMEHTapHash eIWHUIA BUJAa U JaBopatopHas BI/I6JI.I/IOTeKa LHOK
4 | sBomonuu. JlaGopatopnas pabora Ne 1 «CpaBHeHue https://m.edso00.ru/863e99c6
BHJIOB 110 MOP(OJIOTHIECKOMY KPUTEPHIO» pabora
5 | ABwxymme critbl (3JIeMeHTapHbBIe (DAKTOPHI) IBOJIFOIIUN Camoctostenpnas | bubnmorexa LIOK
pabora https://m.edsoo.ru/863e9da4
6 | EcrectBeHHbIi 0TOOP U €T0 (HOPMBI Onpoc Eggg%ﬁ%ii?ﬁl%%ge 40
Pesynbrarsl ABOJIIOLINH: NPHUCTIOCOOTIEHHOCTD bubnmnoreka [JOK
7 | OpraHu3MoB u Bu000pa3oBanue. JlaboparopHas padota JlabopaTopHast https://m.edsoo.ru/863e9fde
No 2 «Onucanue mpucrnocoOJEHHOCTH OpraHu3Ma u eé pabota
OTHOCHUTEIIBHOTO XapaKTepay
8 | HampaBneHus u myTH MaKpOdBOIIOLUN Tropreckne bubmorexa [TOK
paboThHI https://m.edso0.ru/863e9cle
9 | HeoOpatumocTsb 3BONIIONINN Omnpoc
10 | VcTtopus »ku3HU Ha 3eMJIe U METOJIbI €€ N3YICHUs
11 | T'unoTe3bl TPOUCXOKACHUS KUZHU HA 3eMIIe I'pynmosas pabora bubmorexa [TOK
https://m.edso0.ru/863ea5a6
12 | Pa3BuTHe )xU3HU HA 3eMIIe 110 3paM U IIepuoam Teopreckie Bubmorexa TIOK
paboThHI https://m.edsoo.ru/863ea6be
13 | OcHOBHBIE OTanbl  JBOJIONHUHA  PACTUTEIBHOTO U IIpakTueckas bubnunoreka LIOK
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KHBOTHOTO Mmmpa. [Ipaktmdeckas pabora No 1 pabora https://m.edsoo.ru/863ea8bc
«M3yueHne HMCKOMaeMbIX OCTATKOB  pAacTeHHH U
KUBOTHBIX B KOJUICKITUSIX)
14 | CoBpemeHHasi cucTeMa OPraHuYeCcKoro Mupa Omnpoc bubmorexa IIOK
https://m.edsoo.ru/863ea48e
15 | DBomronus yeaoBeka (AHTPOIIOTEHE3) bubnmorexa LHOK
https://m.edsoo.ru/863eac2c
16 | JABwxymue cuisl ((pakTopsl) aHTpOIIOreHe3a Ompoc Egggﬁgiiiﬂﬁl%sea 444
17 | OcHOBHBIEC CTaNH SBOJIIOIIMHU YEJIOBEKA
18 | YenoBeueckue packl U MPUPOAHBIC AAANTAIIUN YEIOBEKa Teoprieckue bubmmorexa TIOK
paboThI https://m.edso0.ru/863eaea?
19 O606menne no TemMe «BoO3HMKHOBEHHME U pa3BUTHE KonTponbHas
KU3HU Ha 3eMIIe» pabota
bubmnorexa IIOK
20 | Oxonormsi Kax Hayka Onpoc https://m.edso0.ru/863eaea?
21 | Cpensl 0OUTAaHUS U HKOJIOTHYECKHE (PaKTOPHI ['pynmosas pabota ﬁ:tlgg:lflﬁée%i(]i).orllf/SGBeafec
AbGuotnueckue ¢akropsl. JlaboparopHas pabora Ne 3. _bubmmoreka HOK
29 «Mopdonornyeckne 0COOEHHOCTH PaCTEHHUI W3 Pa3HBIX JlaboparopHas https://m.edsoo.ru/863eafec
MecT obutanus». JlabopatopHas padora Ne 4. «Brnusuue pabora
CBETa Ha POCT W PA3BUTHE YCPECHKOB KOJICYCa
bu6nmunoreka LIOK
23 | buomieciue daxropet Onpoc https://m.edsoo.ru/863eafec
DKOJOTUYCCKUE XapaKTePUCTUKH MOTTYJISIUH. bubnunoreka [{OK
. IIpakTrueckas .
24 | Ilpaktuyeckass pabora Ne 2 «llomcuér mioTHOCTH pabota https://m.edsoo.ru/863eb10e
MTONYJIALIMM pa3HbIX BUJIOB PACTCHUI
but6mmoreka [IOK
25 | Coob1iecTBa OpraHu3MOB — OHOIICHO3 https://m.edso0.ru/863eb348
26 | DKOJIOTHYECKUE CUCTEMBI (IKOCHUCTEMBI) Camoctostenphas | bubmiorexa LIOK
pabota https://m.edsoo.ru/863eafec
OCHOBHBIE TIOKa3aTeIud SKOCHUCTEMBI. DKOJIOTHYECKUE bubmmoreka [IOK
27 Ormpoc

nupamuibl. CBolcTBa 3xocucTeM. CyKiieccust

https://m.edsoo.ru/863eb46a
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bub6nunoreka LIOK

28 | IIpupoaHbIe S5KOCUCTEMBI I'pynmoBas pa6ota https://m.eds00.ru/863eb46a
29 | AHTpOTIOTEHHBIE YKOCHCTEMBI bubsmorexa IIOK
https://m.edso0.ru/863eb5fa
30 | buochepa — rioobanbHas 3KOCUCTEMA 3EMITH. TB;; g:;}ine EtI/tISSJ,I:I;/(r)TTl?eI:jaSCI)_E)?‘IS/S 63eafec
31 | 3aKOHOMEPHOCTH CYIIIECTBOBAHUS OHOChephI bubmmorexa OK
https://m.eds00.ru/863eb5fa
UenoseuectBo B Ouochepe 3emnu. CocyiiecTBOBaHUE bubnuoreka [HIOK
32 Ompoc )
IPUPOJIBI U YEIOBEUCCTBA https://m.edsoo.ru/863ebale
33 O0600menne Ttembl «CooOmmiecTBa M IKOJIOTMYECKHE
CHUCTEMBI.
34 [Ipomexyrounas arrecranus. lMroroBas KOHTpOJIbHAs KonTtponsHas
pabota paborta

OO0u1ee KOJIMYECTBO YACOB IO POrpamMmme,
U3 HUX YACOB, OTBEJEHHBIX HA KOHTPOJIbHbIE PA0OTHI -
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[Ipunoxxenne

KPUTEPUU ONEHUBAHUSA IIMCBbMEHHBIX PABOT U YCTHBIX OTBETOB
OBYYAIOIIUXCHA 11O BUOJIOT' MU

Buja koHTpOJIS

OTMeTKa

TpeGoBaHusi K 0OCHOBHBIM KpUTEPHAM

Y CTHBIN KOHTPOJIb -
VHJVBHUYaJIbHbIN U
(GpoHTaNBHBIN ONpOC

OTMeTKa «5»

O6Hapy>KI/IBaeT IIOHMMAaHHC MaTtcpualia, MOXKCT
000CHOBaTh CBOM CY)KACHHA, IPUMCHHUTL 3HAHUSA Ha
IMMPAKTUKEC, ITPUBCCTHU H606XOI[I/IMBIG MMpHUMEPLI HC TOJIBKO M3
yqe6HHKa, HO U CaMOCTOATCIIbHO COCTABJICHHBIC.

IlonHO mocnemoBaTeNnbHO H3JIaraeT H3y‘leHHBII>i MaTcpural,
JacCT IMIPaBUJIBHOC OIIPCACIICHUC TMOHSITHUH.

OtTMmeTKa «4»

JlaeT oTBeT, YOBJIETBOPSIOUINI TEM ke TpeOOBaHUAM, UTO
U U1 OTMETKa «5», HO JomyckaeT 1 - 2 omuOKu, KOTOphIe
caM ke wuchpamiaser, W | - 2 Hemouera B
MOCJICIOBATEIBHOCTY W TEPMHUHOJIOTUH  M3JIaraeMoro
Marepuasa.

OrMerka «3»

W3naraer MaTrepuall HENOJHO U JOIYCKAaeT HETOYHOCTH B
onpeeNeHnd MoHATUi unu dopmynupoBkax. He ymeer
JIOCTaTOYHO TJIYOOKO M J0Ka3aTelbHO OOOCHOBATH CBOU
CY’KJI€HUS ¥ IPUBECTH CBOU IIPUMEPHI

OTMeTKa «2»

OOHapyKuBaeT HE3HAHUE OonpIen YacTH
COOTBETCTBYIOIIETO ~pasfieia H3y4aeMOTo MaTepuana,
JOMycKaeT oOmMOKH B (OPMYIHPOBKE OIpeneIcHU,
HCKXKAIOIUE WX CMBICH, OECHOpsSIOYHO M HEYBEPEHHO
u3JaracT MaTepua.

[Tucemennas pabota

OTMeTKa «5»

IIpencraBineHa coOCTBEHHas TodYka 3peHUs (O3NS,
OTHOIIIEHWE) TMpHU pacKpeITHH Tpobiemsbl. [IpoGiema
pacKppiTa Ha TEOPETUYECKOM YpPOBHE, B CBA3SAX U C
00OCHOBaHUSIMH, C  KOPPEKTHBIM  HCIIOJIb30BaHHEM
0OIIIECTBOBETUECKUX TEPMHUHOB U TOHSATHM B KOHTEKCTE
oTrBeTa. J[aHa aprymMeHTanus CBOEro MHEHHUS C OMOpPOM Ha
(bakThl OOIIECTBEHHON >XU3HU WIM JUYHBIM COIMATBHBIN
OIIBIT.

OrMeTka «4»

IIpencraBiena coOCTBeHHass Touyka 3peHUs (TO3UIIMS,
OTHOIIIEHWE) TMpHU packpblTuu mnpobiemsbl. [Ipobiema
packpbiTa c KOPPEKTHBIM HCITOJIb30BaHUEM
0OIIIECTBOBETUECKUX TEPMHUHOB W TOHSATHM B KOHTEKCTE
oTBeTa (TEOpPETHYECKHE CBSI3U U OOOCHOBaHHUS HE
MPUCYTCTBYIOT WJIM SIBHO HE TMpociexuBaroTcs). Jlana
apryMeHTallusl CBOEr0 MHEHUS C Omopoil Ha (aKThl
OOIIIECTBEHHOM KU3HH WJIN JIMYHBINA COLIMAILHBIN OIIBIT.

OtMmeTKa «3»

[IpencraBneHa coOCTBEHHass TOdYKa 3pCHHS (TTO3HIIHS,
OTHONICHHWE) TPU packpblTuu mpobiemel. [Ipobmema
packpbiTa npu dbopMaTrHOM UCTIOJIb30BaHUU
OOIICCTBOBEIUECKUX TEPMHUHOB. JlaHa aprymeHTanus




CBOETO MHEHHUS C OMOpoi Ha (PaKThl 0OIIECTBEHHON KU3HU
WJIN TUYHBINA COIIMATIBHBINA ONBIT.

OTMeTKa «2»

[IpencraBieHa COOCTBEHHAss TO3WIMS IO  TOJAHSTOM
npoOjeMe Ha OBITOBOM YpPOBHE 0€3 apryMEHTAITUH.

[IpaxkTnueckas,
nabopaTopHas pabota

OTMeTKa «5»

[Toka3piBaeT rayOOKOE€ W TOJHOE 3HAHWE U TOHUMaHUE
BCEro 00bEMa CBOUX JIEHUCTBUI

VYMeeT BBINOJHUTh HA OCHOBE M3YUYEHHOTO IMPAKTUUYECKHE
JICUCTBUSL.

CaMocCTOsATEeNbHO, YBEPEHHO M 0€30IIHO0YHO MPUMEHSIET
MOJIydEeHHbIE  3HAHUS B  pEIIGHHMH TpodieM  Ha
MPaKTUYECKOM YpOBHE; JIOMycKaeT He Ooriee OJaHOro
HEJI0ueTa, KOTOPBIM JIETKO HCIpaBseT MO TpeOOBaHUIO
YUUTEIIS.

OrMeTka «4»

[Toka3piBaeT 3HAHMS BCETO M3YYEHHOI'O IPOrPAMMHOIO
Marepuaia. /[aer mosHbIM U NPaBWIBHBIA OTBET HA OCHOBE
U3YYEHHBIX TEOPHil; JAOIycKaeT He3HAUUTENIbHbIE OLIMOKH
U HEeJO0YeThl IpU NpakTuiyeckoil padorte. HesznauurtenbHO
BBIXOJIUT 3a PAMKH HOPMaTHBOB.

OtmeTKa «3»

VYCcBOMJI OCHOBHOE COJEpKaHHME Y4yeOHOro marepuasa,
uMeeT  mpoOerasl B YCBOGHHMHM  MaTepuaia,  He
MPEMSITCTBYIOIIUE JTaJbHEUIIEMY YCBOEHUIO
MIPOTPAMMHOTIO Marepuana.
HcnbiThIBacT 3aTpyJHEHUS B INPUMEHCHUM 3HAHUH, IPHU
MIPAKTUYECKUX JIEUCTBHUS, IIyTAETCS B MOCIEA0BATEIBHOCTH
nerctBuid. OTKIOHEHHE OT HOPMATHBOB HMEET CpeaHee
3HAYCHHE.

OrMeTKka «2»

He ycBoms m He mokaszan npaktuueckue nenictsus. He
3HAET W HE TIOHUMACT 3HAYMTEIHLHYIO MM OCHOBHYIO YacTh
MPOrpaMMHOI0 MaTepualia B Tpeleiax IMOCTaBJICHHBIX
BOIIPOCOB WJIK UMeET c1ab0 cPOpMUPOBAHHBIC U HETIOJTHBIC
3HaHUS W HE YMeeT TMPHUMEHSITh UX K PEIICHUI0
KOHKPETHBIX BOIPOCOB.







