


O6opynoBanue: moaens Mosekybl JTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJIETKH.

XUMHUYECKUNA COCTaB KJIETKU. XUMHUUYECKUE 3JIEMEHTBI: MAKPOIJIEMEHTBI, MUKPOAJIEMEHTHI.
Bona n MuHepasibHbIE BELLIECTBA.

@yHKIMHM BOJIBI M MHUHEpaJIbHBIX BeleCTB B KieTke. [logaepiaHue OCMOTHYECKOrO
OasaHca.

benku. CocraB u ctpoeHue 0enKkoB. AMMHOKHUCIOTEI — MOHOMEpBI OenkoB. HezameHnumele
U 3aMEHHUMble AMHUHOKHCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHASI CTPYKTypa). XUMUYECKUE
cBoiicTBa OenkoB. bronorndeckue GpyHKIIMN OEITKOB.

@epMmeHTHl — OHOJOrHyYeckre Karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunpl. Otinuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTaJln3aToOpOB.

VYrieBonbl: MOHOCaxapubl (IJII0K03a, pud03a U 1e30Kcupudo03a), Aucaxapuisl (caxaposa,
JIAKTO3a) W TMOJIMCaxapuinl (KpaxMay, TJMKOTeH, MEeJUT003a). buomornyeckue QyHKIMN
YTJIEBOJOB.

Jlunmuaer:  Tpurmunepuabl, dochonunuabl, crepouabl. [ 'mapodribHO-rUAPODHOOHBIC
cBoiicTBa. buonornueckne QyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCIKOB M JIUIHIOB KaK
HMCTOYHUKOB SHEPIHH.

Hyxneunoseie kucnotel: JJTHK u PHK. HykneoTuasl — MOHOMEpBI HYKIIEUHOBBIX KUCIOT.
Crpoenue u ¢yukiun JJHK. Crpoenne u ¢dynkuuu PHK. Bunet PHK. AT®: ctpoenue u
(GYHKIMH.

[{uronoruss — Hayka o kiuerke. Kilerounas teopus — npuUMep B3aUMOJCHCTBHS UACH U
¢dakToOB B HAYYHOM MO3HAHUH. METO/IbI U3yUCHHSI KIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmiye nNpu3Haky KIETOK: 3aMKHYTasi Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cuctemMa CHHTe3a OeJka.

Tunsl KIETOK: 3yKapuoTHYeckas M MpokapuoTuueckas. (OcoOEHHOCTH CTpPOEHUs
npokapuoTuyeckoit kinetku. Kinerounas crenka 6akrepuii. CTpoeHrne 3yKapuOTHYECKOM KIETKH.
OcCHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOU U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, MX (QYHKIUH.
[nazmatuueckass memOpaHa, €€ cBoiictBa W ¢yHKuuu. lluromnazma u e€ OpraHoubI.
OnnomeMOpannbie opranouas! kinetku: JIIC, anmapat [Nonbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHOUAbI KJIETKA: MUTOXOHIPHH, MIacTUABL. [Iponcxoxienne MUTOXOHAPUA U m1acTul. Busl
wiactug. HememOpaHHblE OpraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTp, LEHTPUOIIH,
pPEeCHUYKH, KryTUKU. DyHKIIMK OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynsaTopHsIi 1eHTp KiaeTku. CTpoeHue siypa: saaepHas o00Ji0ouka, Kaproraa3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneitnen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHre XMMHYECKHX DJIEMEHTOB B HEXHBOW  MPHUPOJEH,
«Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmumel u cxembl: «[lepuomuyeckas TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue MojeKyisl Oenka», «CTtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne s3ykapuoTHYECKON
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KIeTKn», «CTpOeHHE KUBOTHOM KIETKW», «CTpOEHHE pPACTUTEIbHOU KIETKnW», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIeBOIAbD, «JIumuasn.

OOopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHWE IJsi MPOBEICHUS HAOIIOICHUM,
U3MEpEHM, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENIbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble U NIpaKkTHYeCKHe PadoThI:

Jlaboparopuass pabora Ne 1. «M3ydeHHE KaTaIMTHYECKON aKTUBHOCTH (DEpMEHTOB (HA
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopaTopuass padota Ne 2. «M3yueHue CTpOEHHUS KJIETOK DPACTCHHM, >KUBOTHBIX H
OaxkTepuii 10X MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpeNapaTax U UX OMUCAHUEN.

Tema 4. /KuzHeneATeIbHOCTD KJIETKH.

OOMeH BemecTB, WIM MeTa0onu3M. AccuMmmianusa (TUIACTHYECKUH  OOMEH) |
JUCCUMUIIALINSA (PHEpreTUYecKuii 0OMEH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METab0IMu3Ma.

Tunel oOMEHa BEMIESCTB: aBTOTPOQHBIA U reTepoTpodHbId. Ponbk ¢epMeHTOB B 0OMEHE
BEILECTB U MIPEBPAILICHUHN SHEPTUU B KIIETKE.

@®orocunre3. CBetoBas U TeMHOBas ¢a3bl (oTocuHTeza. Peakiuu Qorocunresa.
OddextuBHOCTh hoTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A JIJIS )KU3HU Ha 3emiie. BriusHue ycnoBuii
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €TI0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUM.

XeMocHHTe3. XEMOCHHTE3UpyIIue OakTepuu. 3HAUeHHE XEMOCHHTe3a ISl KU3HU Ha
3emuie.

OHepretuyeckuii oOMeH B  KieTke. PaciienieHue  BeIIECTB, BbIJCIEHUE U
AKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro oomena. ['nmukomms. bpoxenne u
ero Buabl. KuciopoaHoe oOKHCII€HHE, WIM  KJIETOYHOE JbIXxaHue. OKHUCIHUTENbHOE
dochopunuposanre. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakuuu wmarpuuHoro cunte3a. ['enermueckass unopmanus u JHK. Peanuzanums
TreHeTUYecKoi MHQpopMaluu B KieTke. ['eHeTnueckuil koA U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl TpaHcasiuuu. KonupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexknerounsie ¢popMmbl xku3Hu — Bupychl. Mcropus otkpsitus Bupycos (/. 1. IBanoBCKuit).
OcoOeHHOCTH CTPOEHMSI M JKM3HEHHOTO LuKJIa BUpycoB. bakrepuodaru. bone3nu pacrenui,
KUBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHoneduuura yenoseka (BUY) —
Bo30yautens CIIMJla. OOpaTHas TpaHCKpUIIMs, peBepraza M HHTerpasa. Ilpodunakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J€BaHUM.

JdemoHcTpaumuu:

[Toprpetsr: H. K. Konsnos, [. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tumbl  nuranus», «Mertabonmusm»,  «MUTOXOHAPHUS,
«OHepreTnueckuit oomen», «Xmopormiact», «Dotocuntesy, «Ctpoenue JJHK», «Ctpoenue u
dbyHKMOHUpOoBaHUe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbId 1Mk Bupyca CIIMa, Oakrepuodaray,
«Pemmukanmsa JJHK».

O6GopynoBanue: moaenu-ammukanuu «Yasoenune [IHK u tpanckpumnmusy», «buocunres
6enka», «CTpoeHue KIeTKkn», Mojens cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe M HHAMBUHAYAIbHOE PAa3BHTHE OPraHU3MOB.

Knerounslii 1Mk, WM KU3HEHHBIH IMKI KieTku. MHTepdaza m muto3. Ilpoueccsl,
nporekaromue B uHtepdasze. Permmukanus — peakuus marpuuHoro cunteza JIHK. Crpoenue
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XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JMIUIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIC
Habopbl. Xpomatuasl. LluTonornueckre OCHOBBI Pa3MHOXKCHHSI U MHIWBHUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne knerkn —Muto3. Craguu muto3a. [Ipoueccsl, mpoucxoasmue Ha pa3HbIX CTaIusIX
MHUTO3a. BHOIOrnYecKkuii CMbICI MUTO3A.

[Tporpammupyemasi TuOesh KISTKH — arlornTo3.

@DopMBI pa3MHOKEHHUS OPraHU3MOB: OECIIoIoe U 1mojioBoe. Bupl 6ecronoro pa3sMHOKEHUS:
JIeJICHWEe HaJiBOe, MOYKOBAaHHME OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETECTATHBHOE
pa3MHO)KeHne. MIcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE JJIs1 CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIoI0ro.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxoisume Ha cragusix meinosa. [loBenenue
XpoMmocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbIca 1 3HaYEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEMCHHHUKU W sSM9HUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro30up,
SAUIEKIIETKa) — cIlepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKIETOK U
crepmaTto3onaoB. Omionorsopenue. Ilaprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Oramnbl 3MOPHOHATBHOTO PA3BHTHUS Y IO3BOHOYHBIX JKHUBOTHBIX: JPOOJICHHWE, TacTPYJISAIUS,
opranorene3. [loctamOpuoHansHOE pa3BUTHE. THIBI TOCTIMOPUOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsiMoe (IMYuHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 BETKOBOIO PaCTEHUsSI: CTPOEHUE CEMEHH, CTaAUU
pa3BUTHA.

JdeMoHcTpanum:

Tabmuie! u cxeMbl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/|BOITHOE OIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «JleneHne KIeTku OakTepuii»,
«CTpoeHHe TOJIOBBIX KIIETOK», «CTpoeHHE XpOMOCOMBI», «KimeTouHbli mukim», «Permukarus
JHK», «Muto3», «Meio3», «IIpsimoe u Henpsimoe pa3BUTHE, «] aMeTOreHe3 y MIEKOIUTAOIINX
1 4yesioBekay, «OCHOBHBIE CTAJIMU OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOI, MuUKporpenaparbl «CriepMaTo30UIbl MIIEKOMUTAIOIIETOY,
«Sinexnerka milekonuTaromero», «Kapuokunes B KjleTkax KOpenka JIyka», MarHUTHas: MOJIEIb-
anmuukanus «Jlenenue knetku», moaens JIHK, monens meradasHol XpOMOCOMBL.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast padora Ne 3. «HaOmroienne MuTo3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpETapaTax.

JlaboparopHas pabota Ne 4. «l3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciieicTBeHHOCTHh M U3MEHYUBOCTH OPIaHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LMTOIOTMH U
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKI1a] pOCCHUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeTonbl TEeHEeTUKH (THUOPHUIONIOTUYECKUHM, IHUTOTEHETHYECKHA, MOJIEKYISIpHO-
reHeTudecknii). OCHOBHBIE T€HETUYECKHE TTOHATHS. [ eHeTHYecKass CUMBOJIMKA, UCTIOIb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTUM  HACJEAOBaHUS  MPU3HAKOB, ycTaHoOBIeHHble [.  MeHaenem.
MonorubpuaHoe ckpenBaHie. 3aKoH eTIMHO00pa3usi THOPUIOB MEPBOTO MOKoyeHus. [IpaBuio



JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [umore3a uumcToThl ramer. [losHoe wu
HETIOJHOE JOMUHUPOBAHUE.

JuruOpunHoe  CKpenMBaHWE. 3aKOH HE3aBUCHMOTO  HACICIOBaHUS  IPU3HAKOB.
[{uToreHeTHYEeCKUE OCHOBBI JUTHOPUAHOTO CKPENIMBAaHUSA. AHAIM3UPYIOIIEE CKPEIIMBAHUE.
Hcrnonb30BaHne aHATTM3UPYIOMIETO CKPEITMBAHMS JIJIsL ONIPEICTICHUS TEHOTHITA OCOOH.

CueruienHoe HacienoBaHue rmnpusHakoB. PabGora T. Moprama 1o cCuEIUIEHHOMY
HAaCJICIOBAHUIO I'eHOB. HapyleHne cuerieHnsi TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpHS HACIEICTBEHHOCTH. [ eHeTuUecKre KapThl.

I'eneruka mosia. XpoMOCOMHOE OIpEEIeHUE Moda. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacinenoBaHue MpPU3HAKOB, CUEIUICHHBIX C
MOJIOM.

N3menunBoCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIeICTBEHHAs. Posib cpesibl
B HEHACJIEJCTBEHHONW HW3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuanvonsslii psa 1 BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KosnuecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIMOHHON N3MEHUYNBOCTH.

HacnencrBeHnHas, Wiy reHOTHIIMYCCKAS, N3MEHUNBOCTh. KOMOMHATHBHAS U3MEHYHUBOCTD.
Meiio3 u TmONIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalllOHHAs
M3MEHUYMBOCTh. Kimaccuukamusi Myranuii: TeHHBbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacrtoTa U
MPUYMHBI MyTarii. MyTareHHble (akToOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOMN
n3meHunBocty H. 1. BaBuioga.

BuesinepHas HacieCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TEHETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYCCKHHA, MOJEKYJISIPHO-
reHetndyeckuii. COBpPEMEHHOE OIpPEJEICHUE T'€HOTHUIIA: IOJHOICHOMHOE CEKBEHHUPOBAHMUE,
T€HOTHIIMPOBaHKE, B TOM 4ucie ¢ nomoinpto [I1[P-ananm3a. HacnencrBeHHbie 3a00seBaHUS
YeJIOBeKa: TeHHble Oone3Hu, OO0Ne3HM C  HACICACTBEHHOM  MPEApaconoKEHHOCTHIO,
XpoMocoMHBIE Ooisie3Hu. ComaThdeckue H TeHepaTuBHbIe MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUEHUS] TeHETHYECKHUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTHPOBAHHUE. 3HAYEHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPAIIEHUH U JICUCHUHN T€HETHYECKUX 3a00JIEBaHHI YeTIOBEKa.

JdemoHcTpaumuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukosn, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICIUICHHSI M €ro I[UTOTEHEeTHYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpuanoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Mero3y, «B3anMoIelicTBUE aJJIEIbHBIX T€HOBY, «I €eHETUUECKUEe KapThl PACTEHUM, J)KUBOTHBIX U
yejnoBeKkay, «l'eHeTuka moja», «3aKOHOMEPHOCTH HACIEAOBaHMS, CLEIUIEHHOTO C IOJOMY,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buabsl wu3MeHumBoCcTH», «MoaudukanmoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropayn, «['eHeTHKa Tpymn KpoBu», «MyTaroHHas
W3MEHYHUBOCTHY.

OOGopynoBanue: Mojenu-anuimKkanun «MoHOTHOpUIHOE CcKpemuBaHuey, «HemnomHoe
TOMUHUpOBaHUEY, «JlurnbpumHoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U
Mukpomnpenapar «JIpozoduna» (Hopma, myranuu GopMbl KpPbUIbEB U OKPACKU Tena), repoapuit
«I"'opox moceBHOW».

JlaGopaTopHble U NpakTH4YecKue padoThbi:



JlaGopaTtopnast pabora Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUAHOTO U JTUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

Jlaboparopuas pabota Ne 6. «M3ydeHne MOANPUKAITMOHHON H3MEHYHBOCTH, IIOCTPOCHHE
BapHAIlMOHHOTO psia U BapUAILIMOHHOM KPUBOI.

Jlabopatopnas pabora No 7. «AHanu3 wMyranmid y JApo30HIbl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa U MPOIECC. 3apoxIeHUE CEeNeKIMU U qomecTukanus. Yuenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS W MHOro0Opas3ws KyIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METObI CelIeKIUU. MaccoBblii U WHIUBUAYAIbHBIA OTOOPHI B CENEKLIUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIM3KopoaCcTBEHHOE CKpellUBaHUe — MHOPUAMHT.
Uucras nuaus. CKkpelluBaHue YUCThIX JIMHUM. ['eTepo3uc, uinu rubpuaxas cuna. Hepoactsennoe
cKkpemmBanue — ayropuaumHr. OtnanéHHas ruOpugusanus U e€ ycrexu. VICKycCTBEHHBIN
MyTareHe3 U TOJy4YeHHE TMOJUILIONIOB. JIOCTH)KEHUSI CeNIeKIMH PACTeHUM, XUBOTHBIX U
MUKPOOPTaHHU3MOB.

buorexHomoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. ITanbl CO3JIaHHS
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Knerounas wunxkenepus. Kiierounsle
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuil. KiioHnpoBaHue BHICOKOIIPOIYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiaemsl. MO -
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JemoHcTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. IBaHoB.

Tabmuipel u cxembl: kapta «LIeHTpbI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyJIbTYpPHBIX
pacrenuii», «llopoasl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWpanoBay, «llomumionaus», «OOBEKTHI
onorexHonorun», «Kinerounele KynbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJeKIMUM PACTeHHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIUTMYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBoTIOIIHOHHAS OMOJIOTHS.

[Ipennockuiku BOSHUKHOBEHH S HBOTIOLIMOHHON TEOPUU. DBOIIOLIMOHHAS TEOPHUS U €€ MECTO
B Onosnoruu. BiusHue 3BOMIONMOHHON TEOPUH HA Pa3BUTUE OUOJNIOTUU U APYTUX HAYK.

CsugerenbcTBa 3BoOLUMU. [lanieoHTONOrMUECKHE: TOCTEA0BATEIbHOCTD OSIBJICHUS BUIOB
B IMAJICOHTOJIOTMUECKOM JIETOMHMCH, Tepexoanble (opmbl. buoreorpaduueckue: cXoICTBO U
pasznuuue dayH u Qop MaTepUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOJCTBA U Pa3idudus SMOPHOHOB pPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbIE, PYAUMEHTAapHbIE OpPTaHbI,

6



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JIBIOKylMe Cuibl  3BOJIIOLMM BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MIpU
OTrPaHUYEHHOCTH PECYpCOB, HeonpeenéHHas HW3MEHYMBOCTb, OoppOa 3a CyllecTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3potonuu (CTO) u e€ 0ocCHOBHBIE NIOJIOKEHUS.

Muxkpossomtonus. [Tomynsanus kak equHUIA BUA U 3BOTIOLUH.

JBmwxyume cuiibl ((hakTophl) 3BOJIOLUM BUAOB B NpHpoJe. MyTallMOHHBIM mpouecc U
KOMOWHATHBHASI H3MEHYUBOCTH. [lomynsioHHbIe BOJIHEI U Apeiid reHoB. N30 u Murpars.

EcrectBennblii oTO0p — HampaBistomuid ¢aktop s3Bomonnd. DopMbel eCTECTBEHHOTO
otbopa.

[TprcnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoJtonuu. Ilpumepsl npucnocoOiaeHnit
y OpraHu3MoB. ApoMop( 036l U HIUOATATITAIHH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (GOPMBI BHI000pA30BAHHS:
reorpapuueckoe, 3K0JI0rHUeCcKoe.

Makpospomonus. @opMel 3BoIOLMM: (UIeTHYECKas, UBEPreHTHas, KOHBEPreHTHas,
napajuienapHas. HeoOpaTuMocTh 3BOMIOIMH.

[Tpoucxoxnenue oT HECNEUUATN3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienaan3amnus. AJlanTUBHAS paidalus.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBeprios.

TaGnuubl v cxembl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emiie», «3apoAbIIlN T0O3BOHOUHBIX
KHUBOTHBIX», «ApXxeontepukcy», «Popmbl 60pbOBI 3a cylecTBOBaHUEY, «EcTeCcTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3ue MopoAa >KHUBOTHBIX», «llomymsmumny,
«MyTaloHHas U3MEHUUBOCTBY, «ApomMopdo3bl», «Mnnoanantanumny, «O0mas neresepamnus»,
«/IBmxyiue cuibl sBoonn», «Kapra-cxema mapuipyra nyremectsus Y. [lapBunay, «boprba
3a CYILLIECTBOBAHHEY, «IIpucnocobaeHHOCTD OpPraHHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHue», «IKOJIOrHYECKOe BUA000pa30BaHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH, HAOOp TJIO0B U
ceMsiH, KoJutekuus «[Ipumepsl 3alUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJieNb «OCHOBHBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOoeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, Kouiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U pacTeHHil», Mozaens anmuukauusa «llepekpéct xpomocom», BiaXKHbIE MpernapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (GOpMbI KPBIIIEB U OKPACKHU TENa).

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

JlaGopaTtopHnast pabota Ne 1. «CpaBHEeHHE BUAOB IO MOP(OIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHass pabota Ne 2. «OmucaHue npUCHOCOOTIEHHOCTH OpraHu3mMa u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emuie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rHmoTe3bl BOSHUKHOBEHUS
XKHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMHUs. XUMHUEcKass SBOJIOLUSA. AOUMOTEHHBIN CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanbHele tansl 6uonorndeckoit spontonuu. ['nnoresa PHK-mupa. ®opmuposanue
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MEMOpaHHBIX CTPYKTYpP U BO3HHUKHOBEHHE TNPOTOKJIETKH. IlepBble KIETKM M UX 3BOJIOLUSL.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3pam u nepuogam. Karapxei. Apxeiickas U mpoTepo3oncKas
apsl. [1aneo3oiickas 3pa u € nmepuoibl: KeMOPUNCKHUI, OPJOBUKCKUH, CHUTYPHUHCKUM, IEBOHCKHH,
KaMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ IepruoAbl: TPUACOBBIN, FOPCKUH, MEIIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KIUMara M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE A3Tallbl 3BOJIFOIUHU
pPacTUTEIHLHOTO U JKUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 KUBOTHBIX. [losBreHue, pacuser
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpaxeHue 3BOONUUA. OCHOBHBIE CUCTEMATUYECKHE
CPYIIIBI OPraHU3MOB.

OBOJIIOIIMS  4YeJIOBEKAa. AHTPONOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
MPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus antponorene3a. CxoAcTBa U pa3inyus YeloBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE TTOJIOKEHNE YEIIOBEKA.

JBuxymme cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIH 0TOOP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peyb.

OCHOBHBIE CTaJMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMHUTEKH, UEIOBEK yMEIbIH,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, YenoBexk pasyMmHbld. Haxonku
MCKOMAeMbIX OCTATKOB, BPeMsl CYIIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

UYenoseueckne packl. OCHOBHBIC OOJBIHAE pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETpoO-
aBcTpajoujHas  (9KBaTOpUAIbHAs), MOHTOJOWUJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOICHHOCTH MIPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EnHCTBO
yesnoBeueckux pac. Kpurtuka pacusma.

JdemoHcTpaumuu:

[Toprpetsr: @. Penu, JI. [Tactep, A. Y. Onapusn, C. Munnep, I'. FOpu, Y. /lapsun.

Tabmunel u cxembl: «Bo3nukHoBeHue ColHEYHON CUCTEMbI», «Pa3BUTHE OpraHMYEeCKOro
mupa», «PacturenbHas kiertka», «KuBoTHas kierka», «lIpokapuoTudeckas KIeTKay,
«CoBpeMeHHas CHCTeMa OpPraHUYecKOro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOTHYECKHX HAXOJIOK
MPEAKOB COBPEMEHHOIO 4elloBeKay», <«/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE JT0N», «UenoBeueckre pach».

O6GopynoBanue: wmymnsixku — «[Ipoucxoxaenne dyenoBeka» (OIOCTHI  aBCTPATIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CICNKH WM U300paKeHHs] KaMEHHBIX OpYIUi
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIMEphl, pyOuia, ckpebia), TeoXpoHoJIorndeckasl Tabnuia,
KOJUTEKIHs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[TpakTuaeckast padota Ne 1. «3y4eHHe UCKOMAEMBIX OCTATKOB PACTEHUI U KUBOTHHIX B
KOJUICKILUSAX».

DKCKypcusi «IBOJIIOIHUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeIUECKU My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIIAs cpeaa.

OKOJIOTMSl Kak Hayka. 3aJadyd M pa3/elibl dKOJOTHM. MeToAbl 3KOJIOTMYECKUX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.



Cpenpl  oOuTaHHs  OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3/YyIIHas,  IOYBCHHAs,
BHYTPUOPTaHU3MEHHAsI.

Oxkonorudeckue ¢akropel. Knaccudukarnus skonormueckux (akTopoB: abHOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JleliCTBUE SKOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuortnueckue  (akTophl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucnocoOneHus OpraHu3MoB K JEHCTBUIO aONOTHYECKHX (haKTOPOB. bruojgornyeckne puTMel.

buotnueckne ¢akropel. Bumbpl OHMOTHYECKUX  B3aUMOJCUCTBUN:  KOHKYPCHIIHS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aMMOJICHCTBUI JJIs CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpPUCTUKU MNOmyisiiuu. OCHOBHBIE IOKA3aTeNW IONYJISLUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YHCJICHHOCTH HOMYJISILMU U €€ PEeryIsIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. 'ekkens.

Tabmuupl n cxemsl: kapta «IIpupoansie 30Hb1 3emian», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynsauun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH IOMYJISALUU
uH(py3opun-Tydenbkn», «llumessie nenu».

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

JlaGopatopHas pabora Ne 3. «Mopdonornyeckne 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
oOUTaHUY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTiaeckas padorta Ne 2. «[ToacUéT TUIOTHOCTH TOMYJISAIANA Pa3HBIX BUAOB PACTCHU».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
NPOCTpaHCTBEHHAs, Tpoduueckas (rmumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckue cucreMbl (3kocucremsl). Ilonste 00 3kocucreMe U OMOreoleHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3JKOCHUCTEMbI: MPOAYLEHThl, KOHCYMEHTBI, pEIYyLEHTBHI.
KpyroBopot BemecTB M MOTOK 3HEPrUUM B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALNS, pazBuTue. CyKieccus.

[TpuponHbie 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOTO WIN
IIMPOKOJINCTBEHHOTO JiEca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHue OMOIOTHYECKOro
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Beprajackoro o 6uocdepe. ['panniisi, coctas u cTpykTypa ouochepst. XKusoe
BemecTBO M ero ¢Qynkmun. OcobeHHOCTH OHOChEpbl Kak TJI00aJbHOW 3KOCHUCTEMBI.
JluHamMuueckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopoTsl BemiecTB U OHOre€OXMMHYECKHE ILMKIBI JIEMEHTOB (Yriiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onoctepe 3eminn. AHTPOIIOTeHHbIe n3MeHeHHs B onocdepe. [1odansHbIe
HKOJIOTHYECKUE MPOOIIEMBI.



CocymiecTBoBaHHE NPUPOJBI U UeraoBeuecTBa. CoxpaHeHue 6MopazHooOpas3usi Kak OCHOBA
ycroitunBocTd Onochepsl. OcHOBa PaLlMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYpCaMH U MX
UCIOJIb30BaHue. JlocTuykeHus: OMONIOrMH U OXpaHa IPUPO/IBI.

JdemoHcTpaumuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumeBbie nenu», «buoreHo3: coctaB u cTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHusY, «OKoJOrHMUecKas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa MUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTIO Jiecay, «bruoreHos Bogoéma,
«ArpoueHo3», «lIpumepHble aHTPOMOreHHbIE BO3ICHCTBHS Ha MNPUPOAY», «Baxuelimue
UCTOYHUKH 3arpsa3HEHUs] BO3AyXa W TPYHTOBBIX BOI», «llouBa — BakHeWIIas COCTABISIOIIAS
ouocheprr», «Paktopsl nmerpamamuu  nouB», «llapHukoBbiii  3pdexT», «DakTOpHI
paZvoaKkTUBHOTO 3arpsa3HeHust Onocdepo», «O0mas ctpykTypa ouocheps», «Pacnpoctpanenue
)KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopot yriaepoga B Ouocdepe»,
«KpyroBopoT a3oTa B mpupoe».

Ob6opynoBanue: MOAeTb-anmINKanus « TunmmaHble OMOIIEHO3bI», repbapuii «PacTuTensHbIe
coobmiecTBa», Koiekuuu «buoreHos3y, «Bpeautenn BaXKHEHIIUX CEIbCKOXO3SHCTBEHHBIX
KYJIbTYp», TepOapuil W KOJUIEKIIMM PACTEeHHH M >KUBOTHBIX, MPHHAJICKAIINE K pPa3HbIM
HKOJIOTMYECKUM TpynmnaM oaHoro Buaa, Kpacuas kaura Poccuiickoit deneparuu, nzodpaxeHus
OXPaHSEMBIX BHJIOB PACTEHUH 1 )KUBOTHBIX.
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2. IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEI 110 BUOJIOTMN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUIA

Cormacao ®I'OC COQO, ycranaBiuBarOTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4aroIMMHUCs IPOrpaMM CpeAHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pEe3yJbTAaTOB OCBOCHMS INpenMera «buoyorus» BbIIEIEHBI
CIEIYIOIIME  COCTABJIAIOIIME: OCO3HAHME OOYYarOIIMMUCA  POCCUHCKON  Ipa)<IaHCKON
WJECHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIIEHUIO,
HaJIMYUE MOTHBAIMM K OOYy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPa3BUTUE BHYTPEHHUX
yOeXAeHHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPHUYECKHUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIINXCsl PYKOBOJICTBOBATHLCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IPUCYIIUMU CHUCTEMC OMOJIOTMYECKOTr0
o0pa3oBaHus, HAIUYHE YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CHOCOOHOCTH CTaBUTh IIEJIU U CTPOUTH
JKU3HEHHBIE TLJIAHBI.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorusy JOCTUI'alOTCA B CIAHUHCTBC
y‘Ie6HOﬁ M BOCIHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKI/IMI/I
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA W CaMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHef/'I no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXEHMSI K 3aKOHY M IPABOMOPSAAKY, YEIOBEKY TPyJda M CTaplIeMy IIOKOJIEHHUIO, B3aUMHOI'O
YBaOXEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O U  TPaJUuLUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaoCTHBIC PE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXXaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXIACHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACHIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IPOLECCE pCain3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN ACATCIIBHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaskIaHCKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHUTYLIIMOHHBIX TIIpaB U O6$ISaHHOCTCI\/JI, YBAXKCHHUEC 3aKOHa H
MIPaBOMIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HIIMI0O TI0 OTHOIIEHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [EHHOCTSMU U COLUATBHBIM
MOJI0KEHUEM;
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FOTOBHOCTh K COTPYIHHYECTBY B IIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB NP 0OCYXJICHUU CIIOPHBIX BOMIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOLIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAueHUsi OWOJOTMM B TO3HAHMM 3aKOHOB MPHUPOJABI, B JKU3HM 4YEIOBEKAa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHHS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHHUI;

MOHUMAaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) d¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUSL  KYJIbTYPbl  3[0POBbSI M
IMOIUOHAIBLHOIO 0J1aroNnoJIyYns:

MOHMMAaHWE U peann3alys 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (3J0POBOE MUTAHUE,
coOI0OZIeHre TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perynsipHasi (uU3UYECKas aKTUBHOCTh), OEpPEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHWE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIUEK (YMOTpEOJICHUS aTKOTOJIs,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0T00ueE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHIECKON M COIMAILHON HAIIPABICHHOCTH,
CIOCOOHOCTh MHUITMUPOBAThH, INIAHUPOBATH U CAMOCTOSTEIBHO BBITIOIHATH TaKYIO JIEATeTbHOCTH;

HMHTEpEC K pa3imuyHbiM chepam mpodeccHoHATBbHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIH BBIOOp OyayIieii mpodeccuu U peann30oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;
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TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO MU CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH
JKU3HU;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAHNUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KyIbTYphl: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKU UX BO3MOXHBIX IOCJIEICTBUM AJIs1 OKPYKAIOILIEN CPEJIbl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel X peleHus;

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpETaeMble MPU U3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pEHICeHUH MPOoOJieM, CBS3aHHBIX C pAIlMOHAIBHBIM IPUPOAOIOIH30BaHUEM (COOIIOCHHE
IIPaBWJI TIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NMPUHOCSIIUX Bped OKpYKalolled MPHUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUSTHBIC YKOJIOTHYECKHE IMOCICIACTBUS MPEITPHHIMAEMBIX
JICMCTBUN U NPENOTBPALLATD UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIIICHUS, SKOJOTHYECKOH KYyJIbTYphI, OIMbBITa
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW W COLMUAJIBHON MPAaKTHKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAayKM ¢ OOIISCTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOM M UNTATEIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE creuupuKU OMOJIOTMM KaK HAayKd, OCO3HaHUSA €€ poiau B (POPMUPOBAHHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEHHUsl TPUPOTHOTO PAaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJII COBPEMEHHON LMBWIM3ALMU: O0eCreueHus
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YeJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U oOecreueHus nepexoaa K yCTOWYNBOMY Pa3BUTHIO, PAllMOHATEHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIINIEHUS 00Ien
KYJIBTYpPbI, €CTECTBEHHO-HAy4YHOW TIPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIHOHAIHHOU
TPaMOTHOCTH O0y4arouuxcs, GopMUpyeMoil pu N3ydeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHMSI, WMCIOJB3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMble 3HAHUS U1l aHaidu3a U OOBSICHEHHs SBJICHUUN
OKPYKAIOIIET0O MHUpPAa M MPOUCXOIAIIMX B HEM H3MEHEHH, YMEHHUE JelaTh OO0OCHOBaHHBIC
3aKJTIOYEHUS HA OCHOBE HAayYHbIX (DAaKTOB W HMMEIOIIMXCS JaHHBIX C MEJbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAYYHOM JEATEeTbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;
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TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJIOI‘I/II/I B COOTBECTCTBHU C XHU3HCHHBIMHU
OTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUMMBbIC IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXmpeaMeTHbIE) O0IeHayYHbIE TIOHSTHS, OTPAXKAIOITUE IIEJIOCTHOCTh HAYYHOW KapTHUHBI MUpPa
U crienpruKy METOJIOB IMO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEAOBaHUEe, HAOIIOIECHUE, W3MEPEHUE, SKCICPUMEHT WU JPYTHX), YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopMupoBaHre (QPYHKIIMOHAIBHON T'PaMOTHOCTH U COIMAIbHOM KOMIETEHLUU O0YyYaroIIuxcs,
CIIOCOOHOCTH o0yJaronmxcs HCII0IL30BaTh OCBOCHHEIC MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYeOHBIC JCHCTBHS B I03HABATEIHHOU U
COIMAIbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BATh TIPY OCBOCHUH 3HAHUN TIPUEMBI JIOTHYECKOTO MBIITUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKALKMKU, OOOOIIECHHUS), PACKPBHIBATH CMBICT OHOJOTHYECKHX ITOHATHN
(BBIIETATH UX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH CBA3U C APYTHMMH MOHITHSIMH);

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTB PE3yIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSATHUS Ui OOBACHEHUS (AKTOB U SIBICHUN KHUBOM
MPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXACHHUSI (HHTYKTUBHBIC, IS TYKTUBHBIE, TIO AHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUYHS B PACCMATPHUBAEMBIX SIBICHUSAX, ()OPMYJIUPOBATH BBIBOIBI U
3aKIJIFOUYCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh ITUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE PU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:
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BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, COCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs NPAKTUUECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB [103HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETALMY, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUM YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJETh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLlUsX;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
TUIO0TE3Y €€ peleHus, HAX0IUTh apryMEHTHI Ui JOKa3aTelIbCTBAa CBOMX YTBEPK/IEHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAIM3UPOBATH IOJIYUYEHHBIE B XOJI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOsiactu
KU3HEJEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUTATh HOBBIE HJEH, NpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(MOpManuU (TEKCTE y4yeOHOTo mocoows,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampochl M TNPUMEHATh Pa3IMYHbIE METOMAbl NpH IOHCKE U O0TOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOAUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (GOpMYy NpeACTaBiICHUS OHOIOTHYECKOM
uH(popMannu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM S3bIK B KA4eCTBE CpEJCTBA TpH padboTe C OHUOIOTHYECKOM
uHpopMaLnell: TPUMEHATh XUMHUECKUE, (PU3MUECKue M MaTeMaTW4ecKHe 3HAKH M CHMBOJIBL,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alMThl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH 1€l CTBUSIMM:

1) obenmue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, AKTUBHO y4acTBOBaTh B JHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIIOJHEHHUs TMpeaiaraeMoil 3agayd, YYMThIBaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);
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pacrio3HaBaTh HeBepOalbHBbIE CpEJICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMAT4aTh KOH(QIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMAThb HaMEpPEHUS
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUKY 3PEHMSI C HCIOJIb30BAHHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMOAEHCTBUS NPH peLLICHUH y4eOHO 3a1aun;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4l€Ha KOJUIEKTHBA,

OPUHUMATh IEIM COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBATH W KOOPIMHHUPOBATH
NeMcTBUSA 10 €€ JOCTHXKEHUIO: COCTABIIATH IUIaH JEUCTBUH, paclipeesiaTh POIH C yUETOM MHEHUI
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejJlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C IO3ULUU HOBHM3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OgJiaieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIb30BaTh OMOJOTHMYECKHE 3HAHUS JUIA BBIABICHHA NpoOJIeM M WX pEUICHUS B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OIICHUBATh MTPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYpHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JICATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YIbTATOB LIEIISIM;
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BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IMO3ULMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieru(uuecKkue sl yaeOHOro nmpeamera «buonorusy HaydHbIE 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOECHMIO, HMHTEPHpPETAMUd U MIPeoOpa3OBaHUIO 3HAHWM, BHJbI
JEeSTEIbHOCTH 10 IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX ¢ Onosorueid. B mporpamme
IpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO TOJaM 00yUeHHUS.

[IpeameTHbIE pe3yabTAaThl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10OTKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M POJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosoruu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEp’KaHHE OMOJIOIMYECKUX TEPMHUHOB U MOHATUMN: )KU3Hb, KIETKA,
opranusM, MeTabo113M (0OMeH BELECTB U MPEBpalleHNe SJHEPTUH ), TOMEO0CTa3 (CaMOperysnus),
yYpOBHEBasi  OpraHM3alusi  JKMBBIX  CHCTEM, CaMOBOCHpPOHU3BENEHUE  (PEmpOIYKIIHS),
HaCJIEACTBEHHOCTh, N3MEHYMBOCTD, POCT U Pa3BUTHE;

yMEHuE wu3jaraTb OWOJIOTHMYECKHE TEeOopuu (KJIeTOYHas, XpPOMOCOMHas, MyTallMOHHas,
LEeHTpajbHas JorMa MoJeKyJIspHoi Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 LleHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaBuiosa), onpenensts rpaHUIIbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE Ba/leTh METOJaMM Hay4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWUH, OpraHu3alus M MPOBEAEHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIBI)KEHHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIeNyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYE€HHBIX DPE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEATh CYHUIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
IpEeBpalleHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHME MPUMEHSAThH MOJTY4YEeHHbIE 3HAHUS N7 0OBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUM, ISl IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOMN KU3HHU C 1I€IbI0 00eCTIeYeHus
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0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIOIEHUs HOpPM
rPaMOTHOTO TOBEACHHS B OKpPYXKAIOIICH NPUPOAHON Cpelne, NMOHMMaHWE HEOoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIIMBaHKE, CLIETUICHHOE HACIIEOBAaHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPEUIMBAHMUS
JUTS IPEJICKa3aHMsl HAaClIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia Mpu
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HMHTEPIPETUPOBATH HH(POPMAIHIO OHUOJIOTHYECKOTO
COJepKaHUs, BKIIOYAIOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOM MH(OpMaLNU, HAYYHO-TIONYJSPHBbIE MaTEpPHUalibl), STUHUECKHUE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
Ouonornyeckyro HMHGPOPMANKI0O W3 HECKOJIBKMX HWCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO MpenmMeTa «buonorus» ¢ 11 knacce nonKHbI
OTpaKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa [T PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJICPKAHNE OMOJIOTUICCKUX TEPMUHOB U ITOHSATHIA: BHJI, TTOTTYJISIIIHS,
reHoOHA, SBONIONMS, JBWXKYIIUME CHIBI ((aKTOpbl) 9SBOJIOIUHU, MPUCIOCOOIEHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHUE, SKOJOTHYECKHe (AKTOPBl, OSKOCHUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, PeYIIEHTHI, IENH MUTaH!s, YKOJOrHYecKas MupaMua, OuoreomneHos, onocgepa;

yMEHHE W3/Iaratb Owosnorndeckue Teopun (dBomonmoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl TeOpHs SBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbliieBoro cxoactsa K. M.
bopa, uepenoBaHus rnaBHBIX HampaBieHud W myted sBomonuu A. H. CeBepiioBa, yueHUs o
ouocdepe B. 1. Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAyYHOTO TO3HAHUS B OMOJIOTMHU: HAOIIOACHWE W OMHCAaHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHMI, OpraHu3alus ¥ TpOBEAeHHE OHOJIOTHYECKOTO
DKCIIEPUMEHTA, BBIIBI)KEHHUE THIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSICHCHHWE TOJYyYSHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JeJIaTh BHIBOJIBI HA OCHOBAHHUH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHbIE MTPU3HAKU CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
O0COOEHHOCTH  TIPOIIECCOB:  HACTEICTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOTO  O0TOOpa,
BUI000pa30BaHus], MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB U TTOTOKA SHEPTUU B IKOCUCTEMAX, aHTPOTIOTCHHBIX U3MEHEHUN B
IKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB M OHMOr€OXMMHYECKHX IHKIOB B
o6uocdepe;

YMEHHE TPUMEHSTH IMOJYYCHHBIC 3HAHUS JIJIT OOBSCHEHUS OMOJIOTHYECKUX IPOIIECCOB U
SIBIICHUH, 1711 IPUHATHS MIPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENIbI0 O0eCTIeUeHUs
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
TPaMOTHOTO TIOBEJICHHUSI B OKPYXAMOIIEH NPUPOMHOW cpene, MOHMMaHUe HEO0OXOIMMOCTH

18



HCTIONIb30BAHMS TOCTHKEHUH COBPEMEHHOU Ononorun TSt PalMOHAIBHOTO
IPUPOJIOTIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMaX (I[eTIH IUTaHus);

YMEHHE BBIIIOJHSTH J1a0OpAaTOPHBIE M NpaKTUYecKue paboThl, COOIIOAATh MpaBUIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHYECCKU OIICHUBATH W WHTEPIPETUPOBATH HUH(POPMAIHMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYI0 ICEBJOHAYYHBIE 3HAHMS M3 PA3IMYHBIX HCTOYHHUKOB (CpeACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh IJIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IHMCBMEHHBIE M YCTHBIE COOOLICHHMs, 00001mmas
Ouonormyeckyro HMH(GOpPMALUIO0 M3 HECKOJbKMX HCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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3. TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMenoBaHue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruueckue (mupp )
NMPOrpaMmblI Bceero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 buosorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe CHCTEMBI M KX OpPraHU3aIlHs 1 bubnmorexa [IOK
p H https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 K
HBHEACATCILHOCTD KICTRH 6 https://m.edsoo.ru/7f41c292
PazMHOkeHUE 1 HTHAMBUAYATBLHOE PA3BUTHE bu6mmoreka [JOK
5 5 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust oprann3MoB. OCHOBBI 3 bu6mmorexa [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
P 1
8 C3CPBHOC BpemA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 4
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11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB H TeM nudpoBbIe
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
! IBOMOIHORHAA GHONOrHS ? . https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bbu6mmotreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 OprasH3Mbt  OKpyaiouas cpeaa > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
S Peseperioe ppews 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O
. 34 0 2.5

I[TPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbBIE
OBbIE
Nen/m | Tema ypoka Koutpo IpakTHuec uH¢poBbI
Bcero JIbHbIE oOpa3oBaTe/ibHbIE
KHe padoThl
padoThI pecypcbl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.

5 [TpakTrueckas pabota Ne 1 «Vcnonp3oBaHue 1 05 bubnuorexa [JOK
pa3IMYHBIX METO/IOB IIPU U3YUEHUHU ' https://m.eds00.ru/863e6122
OMOJOTHYECKIX 0OBEKTOBY

3 buonornyeckue cuctemsl, MpoOLECCH U UX 1 bubnuorexa [JOK
U3y4EHHE https://m.eds00.ru/863e6564

4 Xumuueckuii coctas KiIeTku. Boga n 1 bubmuorexa [JOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e

bu6nmoreka [JOK
b . 1

> ek, COCTaB H CTPOCHHE GeKoB https://m.eds00.ru/863e6b72
DepMeHTHI — OMOJIOTHYECKUE KaTalu3aToOPHhI.

JlaGopaTtopHnas pabota Ne 1 «3yuenue bubnmoreka [JOK

6 - 1 0.5
KaTaJUTHYECKON aKTUBHOCTU ()EPMEHTOB (Ha https://m.eds00.ru/863e6b72
MIpUMEpPE aMIJIa3bl UK KaTallasbl)»

bubmuorexa [JOK
7 v I 1
[ICBOABL. SR https://m.eds00.ru/863e6870
8 Hyxneunossie kuciaotel. ATO 1 bubmorexa HOK

https://m.edso0.ru/863e6d5c
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HCTOpI/IH U METOAbI U3YUYCHHS KIICTKH. Knerounas

bu6mmoreka [IOK

9
Teopus https://m.eds00.ru/863e6e88
10 KiteTka xak messocTHas )XuBas CUCTeMa
CtpoeHune 3yKapuoTUUYECKOM KIIETKH.
JlaboparopHnas padota Ne 2 «3yueHue cTpoeHus bubnuoreka [IOK
11 KJIETOK PacCTE€HUH, )KUBOTHBIX, TPHOOB 1 OaKTepuii 0.5 https://m.edso00.ru/863e6ff0
1101 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpErapaTax https://m.eds00.ru/863e716¢c
U UX OIUCAHUE
bu6mmoreka [IOK
12
(OMEH BEIECTR Ml MCTa0OH3M https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 dotocitrres. Xemocntres https://m.eds00.ru/863e7c98
bu6mmoreka [IOK
14 i
dmeprerureckiii ooMen https://m.edsoo.ru/863e7aae
KuzHeHHBIN IUKI KiIeTKU. [{enenue KieTku.
15 Murtos. JJaboparopHas pabota Ne 3 «HaGmonenue 05 bubnnoreka [JOK
MHUTO3a B KJIETKaX KOHYMKA KOPEILIKA JIyKa Ha ' https://m.edsoo.ru/863e7dc4
TOTOBBIX MHUKpOIpenapaTax»»
bu6mmorexa [IOK
16 b .P
nocuHTe3 Oenka. Peakius MaTpuyHOro CHHTE3a httos://m.edsoo.ru/863e796e
bubmuorexa [JOK
17 Tpancnaus — GuocuuTes denxa https://m.eds00.ru/863e796e
bubmuorexa [JOK
18 Hexerounsie GOpMBI )KU3HA — BHPYCHI httos://m.edsoo.ru/863¢7540
bubmuorexa [JOK
19 @opMBbl pa3MHOKEHUSI OPraHU3MOB https://m.edso00.ru/863e81b6

https://m.edso0.ru/863e831e
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bu6mmoreka [IOK

20 Meiios https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIIETOK.

21 OmnonorBopenue. JlabopatopHas padora Ne 4 05 bubnnorexka [HOK
«3yueHne CTpOECHUS MOJOBBIX KIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MHKpOIpEnapaTax»»

22 NunuBuayansHOE pa3BUTHE OPraHU3MOB bubmmorexa LHOK

https://m.eds00.ru/863e8436

23 'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U bubnnoreka [JOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEIOBAHUS TPU3HAKOB. bubnnoreka [JOK
MoHoruOpuaHOE CKpEIMBaHKE https://m.edsoo.ru/863e8878

o5 JurubpuaHoe cKpenBanue. 3aKoH bubnnorexa [HOK
HE3aBUCUMOTI'0 HACJIEI0BAHNS IIPU3HAKOB https://m.edso00.ru/863e89a4
CueruieHHOE HacJeI0OBaHUE TIPU3HAKOB.

JlabopaTtopHnas pabota Ne 5 «3yuenue
26 Pe3yJIbTaTOB MOHOTUOPUIHOTO U JUTUOPUTHOTO 0.5 bubmmorexa [OK
https://m.eds00.ru/863e8c60
CKpEIMBaHUA Y JPO30(HIIBI HA TOTOBBIX
MUKpOTpenaparax»»

97 I'enetuka nomna. HacnenoBanue nmpu3Hakos, bu6mmoreka [JOK
CIICTVICHHBIX C I10JIOM https://m.edso00.ru/863e8c60
W3menunBocts. Henacnencreennas
u3MeH4nBOCTh. JlaboparopHas padora Ne 6.

. bubnmoreka [JOK

28 Nzyuenune Monn(puKamoHHOW U3MEHUYNBOCTH, 0.5

MIOCTPOEHNE BAPUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBOII»

https://m.edso0.ru/863e8efe
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29

30

31

32

33

34

Hacnencreennas msmenunBocTs. JlabopaTtopHas
pabota Ne 7. «AHanu3 Mytauuii y 1po30(uiibl Ha
TOTOBBIX MHKpOIpEnapaTax»»

I'eneTuka yenoBeka

PesepBHbIil ypok. O60011ICHHE TTO TEME
«HacnencTBeHHOCTh M MI3MEHYHBOCTD
OpPTaHU3MOBY

CeJ’IeKHI/IH KaK HayKa U ITponecc

MeToapl B TOCTHXKEHUS CEIICKIIUU paCTeHI/Iﬁ nu
JKHNBOTHBIX

buorexHomorus kak OTpaciib IPpOU3BOJACTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

bubmuorexa [JOK
https://m.edsoo.ru/863e9214

bubmuoreka [JOK
https://m.edsoo.ru/863e9214

bu6mmoreka [IOK
https://m.edso00.ru/863e9336
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
udpossbie
Ne i/ Tema ypoka Konrpo Hpaxra | nugp
Bcero JIbHbIE yecKue oOpa3oBaTe/IbHbIE
padoThI padoThI pecypchl
1 DBOJIFOLIHAS M METOBI €€ N3YICHUS 1 bubmorexa HOK
i A e https://m.edso0.ru/863ea20e
2 Hctopust pa3BuTHS MIpEICTaBICHUI 00 YBOITIOIAHI 1 bubmorexa HOK
prip pel 1 https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 M 1
HKpOIBOIONHA https://m.edso00.ru/863e9cle
[Tomyssius Kak dIeMEeHTapHAas SUHUIA BUIA U
4 sBomtoniuu. Jlabopatopnast padora Ne 1 «CpaBHeHue 1 0.5 bubmmorexa [JOK
' paTopHai p ) P ' https://m.eds00.ru/863e99c6
BHJIOB 110 MOP(HOJIOTHUECKOMY KPUTEPHIOH
5 JIBmokyiue cuibl (3eMeHTapHbIe (pakToph) 1 bubnunoreka [JOK
SBOIIOAU https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i1 0TO 1
CTCCTBEHHbII OTOOP 1 €r0 oMl https://m.edso00.ru/863e9ed0
Pe3ynbTathl 3BOMIONUHU: TIPUCTIOCOOICHHOCTD
7 OpraHu3MoOB U BHJI000pa3oBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Onucanue npucrnocodIeHHOCTH ' https://m.edso00.ru/863e9fde
OpraHmu3Ma u €€ OTHOCHTEILHOTO XapaKTepa
8 Hanpagsienust 1 myTy MaKpOdBOJIIOIIUN 1 bubmoreia HOK
P vt P H https://m.edso00.ru/863e9cle
9 Heo6patumocTs 3BoIOLIIMN
10 Hcropwus sxu3nn Ha 3emiie 1 METObI €€ N3YUCHUS
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bu6mmoreka [IOK

11 I'unotes OMCXOJKJICHUS KU3HU Ha 3eMIie
HHOTESHL TPOHEXOXA https://m.edso00.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMJie MO 3pam U nepuoam bubmmorexa LIOK
p PHOA https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaITbl BOIOIUU PACTUTEILHOTO H
13 xKuBOTHOTO MHpa. [IpakTrueckas padora Ne 1 05 bubmumoreka [IOK
«M3y4eHre HCKOIaEMBbIX OCTATKOB PACTECHUHN U ' https://m.edso0.ru/863ea8hc
YKUBOTHBIX B KOJIJICKITHSIX)
14 CoBpemMeHHas CUCTeMa OPraHuYeCKOTO MUpa bubmmorexa LOK
p p P https://m.edso0.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOreHe3) bubnuorexa LIOK
H R https://m.edso00.ru/863eac2c
bu6mmorexa [IOK
16 BIDKYIIIME CHIIBI ((paKTOPBI) aHTPOIIOTeHE3a
Hpmicyi (@ p1) aHTp https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUU IBOJIOLUHU YETIOBEKa
UYenoBeueckue packl ¥ MPUPOIHBIE aAanTaIlul bubnmnorexa [JOK
18
YyeoBeKa https://m.edso0.ru/863eaea?
19 PezepHblil ypok. O60011eHNE 110 TEME
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HU HA 3eMIIe»
20 DKoJoTHs Kak HayKa
bubmuorexa [JOK
21 Cpenpl 00MTaHUS M DKOJOTHYECKHE (PaKTOPhI
pea ¢ P https://m.edsoo.ru/863eafec
Abuotnueckue daxktopsl. JlabopaTtopHas padora No
3. «Mopdonornueckne 0COOEHHOCTH pacTeHUH U3
bu6mmorexa [IOK
22 pa3HbBIX MecT oouTanus». JlaboparopHas padora Ne 0.5

4. «BnusHME cBETa HA POCT U PA3BUTHE YEPEHKOB
KoJIeyca»

https://m.edsoo.ru/863eb10e
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bu6mmoreka [IOK

23 Brotieckie pakTopkl ! https://m.eds00.ru/363eb348
DKOJIOTUYECKHE XaPAKTEPUCTUKH MOMYIISIIH.
24 [Tpaktuyeckas padora Ne 2 «ITogcuér mioTHOCTH 1 0.5
MONYJIALIMM pa3sHBIX BUJOB PACTCHUI»
25 Coo0rmiecTBa OpraHU3MOB — OHOIEHO3 1 ngs?;lr%?:ciigroug%eb%a
bubnnoreka [JOK
26 DKOJIOTUYECKHE CHCTEMBI (3KOCHCTEMBI) 1 httos://m.e dsogru 1863eb46a
OCHOBHBIE TIOKA3aTEJN IKOCUCTEMBI.
27 Okonoruueckue nupamuibl. CBOMCTBAa IKOCUCTEM. 1 bubmmorexa [JOK
Cyxueccus https://m.edsoo.ru/863eb5fa
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTpONOreHHbIE IKOCUCTEMBI 1
bubnnoreka [JOK
30 buocdepa — rimobanpHas 3xocucTeMa 3eMITH 1 httos://m.e dsogru 1863ebb5e
bubnnoreka [JOK
31 3aKOHOMEPHOCTH CYIIECTBOBAaHUS OHochepsl 1 httos://m.e dsogru 1863ebd 16
32 YenmosedecTBO B Onocdepe 3emin 1
33 CocyniecTBOBaHHE TTPUPOJIBI M YSIIOBEICCTBA 1 bubmoreia HOK
https://m.edsoo.ru/863ebale
34 PesepBHbIit ypok. O6061eHne Tembl «Coob1ecTBa 1
1 DKOJIOTHYECKHE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2.5
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