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1. COAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QuIocOo(Hei, 3TUKOH, ICTETHKOW W TpaBoM. Ponbs Ouosiornu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOU MPHUPOAbI (HAOIIOEHHE, SKCIIEPUMEHT, ONMCAHUE, U3MEPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

Jdemoncrpanuu:

[Toptpetsr: Y. HapBun, I'. Mengens, H. K. Kosbuos, /. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble M NpaKTUHYeCKHe PA0OTHI:

[IpakTnueckas padota Ne 1. «lcmonp3oBaHHE pPA3NMUYHBIX METOJOB MpPU H3YyUEHHH
OHOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHu3alHsl.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTauune KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiicTBa OwocucTeM H HX pa3HoOOpa3uwe. YPOBHHU OpraHU3aAIMH OHOCHCTEM:
MOJICKYJSIPHBIMA,  KJIETOYHbIA,  TKAHEBbIM,  OpPraHU3MEHHBIM,  MOMYJISIHMOHHO-BUJIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI), OUOChEPHBIH.

JdemoncTpanuu:

Tabmuubl U cxembl: «OCHOBHBIC TPHU3HAKH >KU3HW», «YPOBHHM OpPraHU3aIMU >KUBOU
MIPUPOABDY.

O6opynoBanue: moens MoJiekyisl JJHK.

Tema 3. XuMHUYECKHUIi COCTAB M CTPOEHHUE KJIETKH.

XHWMHUYECKUH COCTAB KJIETKH. XUMHUYECKHUE FIIEMEHTBI: MAKPO3IEMEHThI, MUKPO3JIEMEHTHI.
Bonia u MmuHepanbHbI€ BENIECTBA.

@yHKIMK BOJbI M MUHEpaJIbHBIX BewecTB B KieTke. [logaepxkaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u crpoenue 0ekoB. AMHHOKHCIIOTH — MOHOMEpHI O6enkoB. Hezamennmeblie
U 3aMEHHMMbIE aMHHOKHUCIOTHI. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM
MOJIEKYNbl (TepBUYHAs, BTOpUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBolicTBa 0enKoB. bronornyeckue GyHKIMM OEITKOB.

®epMeHThl — Ouosornueckue kKaraiau3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTP,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otimuus  ¢GepMEeHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpOB.

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pudo3a u ae30kcuprbo3a), aucaxapuibl (caxaposa,
JaKTO3a) W TMOJHMcaxapuibl (Kpaxmall, TJIMKOTeH, IeJUIojo03a). buonornueckue QyHKUIUN
YIJIEBOJOB.

Jlunuaer:  Tpurmunepuabl, Gochomunuabl, crepounsl. I 'uapodribHO-rUAPOPOOHBIC
cBoiictBa. buonornueckue GpyHkiun aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB U JIUIMHUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. HykieoTuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu /IHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIMH.

[urtonorua — Hayka o kierke. KilerouHas Teopus — NpuMeEp B3aUMOJEHCTBUSA UACH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.

Knerka kak nenoctHas sxuBas cucrema. OO0mue Npu3HaKku KIETOK: 3aMKHYTasi Hapy)KHas
MeMOpana, wousekyasl JIHK kak reHermueckuili ammapaT, cucTeMa CHHTe3a Oerka.



Tumbl  KIETOK: JyKapuOTHYecKass H mpokapuoTudeckas. OCOOCHHOCTH CTPOEHHS
npokaproTHuecKon kieTku. Kierounas crenka 6akrepuii. CTpoeHHe 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, UX (PYHKIUH.
[Ina3marnyeckass memOpana, e€ cBoWcTBa W (QyHKIuH. L[luTorurasma u e€ opraHOWAbL.
OnnomemOpanubie opranouasl kietku: JI1C, anmapar 'onbmku, au3ocoMel. [loryaBToHOMHBIE
OpraHouibl KJI€TKH: MUTOXOHAPUH, IacTuipl. IIponcxoxaenue MUTOXOHAPUH U rtactul. Bujel
wiactua. HememOpaHHBIE OpraHoujpl KIETKH: PHOOCOMBI, KJIETOYHBIH IEHTP, LEHTPHOJIH,
PECHUUKH, KI'yTHUKU. DYHKIIMN OpraHou0B KJIETKU. BritoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: saepHas 000JouKa, KapuoIuiasma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpancnopT BelecTB B KIIETKE.

Jdemoncrpanuu:

[Toptpertsr: A. JleBenryk, P. I'yk, T. [lIBann, M. [llneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

[uarpammel:  «PacrpeneneHie XUMHUYECKMX DJIEMEHTOB B HEXHUBOHM  IPUPOIE»,
«Pacrnpenenenne XMMIUUECKUX 3JIEMEHTOB B AKUBOU IPUPOJIEN.

Tabmuupr u cxemsl: «llepuogmdeckas TaOnuIa XUMUYECKUX IJIEeMEHTOB», «CTpoeHHE
MOJIEKYJBI BOJbI», «buocunres 6enka», «CtpoeHre MoJeKyibl Oenka», «CtpoeHue ¢pepMeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monexynst AT®», «CTtpoeHue sykapuoTHUYECKON
KIeTKW», «CTpO€HUE >KUBOTHOM KIETKW», «CTpO€HHE paCTUTENbHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIETKW», «CTpOEHHUE sIIpa KIETKW», «YTIEBOABDY, «JIMIUIbD.

OO6GopymoBaHue: CBETOBOM MHKPOCKOI, OOOpyJAOBaHUE ISl MPOBEICHUS HAOIOJICHHM,
M3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIIpENnapaThl pPaCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabGopaTopHble U MPpaKTHYECKHE PAdOThI:

Jlabopatopnast padora Ne 1. «/3ydeHue KaTaIMTHYECKOW aKTHBHOCTH (PepMEHTOB (Ha
MpUMepe aMuUIa3bl WK KaTajaasbl)y.

JlaGopatopnass padota Ne 2. «M3yueHue CTpoeHHS KIETOK PACTCHHM, >KMBOTHBIX M
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. JKusHeaessTeIbHOCTH KJICTKH.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMWisanus (TUIACTUYECKHH OOMEH) |
TUCCUMMIIALUS (PHEPreTHUECKU 0OMEH) — JIBe CTOPOHBI €MHOTO Mpolecca Metadonusma. Pob
3aKOHOB COXPAaHEHUs BELIECTB ¥ SHEPTUU B MIOHUMAHUHN MeTa00Iu3Ma.

Tunber oOMena BemiecTB: aBTOTpOoHBIN U reTepoTpodHbii. Poas depMeHTOB B 00MeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®ortocunre3. CperoBas u TeMHOBas ¢a3bl (oTocuHTe3a. Peakium QorocunTesa.
DddextuBHOCTD PoTOCHHTE3a. 3HAUEeHUE (HOTOCHHTE3A Ui KU3HU Ha 3emiie. BiausHue ycnoBuii
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3UpYHIIUe OakTepuu. 3HaU€HHWE XEMOCHHTE3a Ui KU3HU Ha
3emie.

DHepretuyeckuii oOMeH B  KieTke. PaciiersieHue  BEIIECTB, BbIACNCHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTalbl SHEpreTuueckoro oomMena. I'nukonus. bpoxenue u
ero Buabl. KucinopomHoe oxkucieHwe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENBHOE
¢bochopumiposanne. DPPEKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

Peakiun martpuuHoro cuHres3a. I'enernueckas wunpopmanus u JHK. Peammuzauus
reHeTUYecKoi MHpopManu B KieTke. ['eHeTnueckuid Ko M ero cBoicTBa. TpaHCKpUIIUS —
MmaTpuuHblil cunTe3 PHK. Tpancnauus — Ouocunres Oenka. Jransl TpaHcasuuu. KoaupoBanue
aMHHOKUCIIOT. Posib pubocoMm B GuocunTe3e Oernka.

Hexnerounslie popmbl ku3HU — BUpYchl. Mctopust oTkpbiTus Bupycos (/1. Y. ViBaHOBCKHIA).
OCOoOeHHOCTH CTPOEHHsI M KHM3HEHHOro IMKiIa BHpYycoB. bakrepuodaru. bonesnu pacrenuii,



KUBOTHBIX M UYEJIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc nmMmmynozaedunura uenoseka (BUY) —
Bo30ymutens CIINMJla. OOpaTHast TpaHCKpUIIUs, peBepTaza W uHTerpasza. llpodumaktuxa
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

Jdemoncrpanuu:

[optpetsr: H. K. Konpnos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuuer w  cxembl: «Tunmbel  muTaHWms»,  «Metabomsmy»,  «MUTOXOHIPUS,
«QHepreTuueckuil oOMen», «Ximopormiacty, «Portocunre3», «Ctpoenue JJHK», «Crpoenue u
¢byHkuumoHupoBanue  reHay, «CumHTre3  Oenmka», «['eHermyeckuiét Koy,  «BuUpych,
«bakrepuodarn», «Ctpoennme wu >ku3HeHHbId 1wmKi1 Bupyca CIIM/la, OGaxrepuodaray,
«Pemmkarst JTHK».

Ob6opynoBanue: monenu-anminkanun «Yasoenne JHK u tpanckpunuus», «buocunres
oenka», «CTpoeHue KIeTKku», Moaens cTpykrypst JJTHK.

Tema 5. Pa3MmHokeHMe M HHAMBHAYAIbHOE Pa3BUTHE OPraHU3MOB.

KneTounslil 1uki, WiaM JKW3HEHHBIM nukn kinetku. WHrtepdasza u murto3. Ilpouecchl,
nporekaromue B uHTepdaze. Pemnukanusa — peaknus marpuuHoro cunreza J{HK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIL. JMIUIOMIAHBIM U TarUIOUIHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. L{uTonoruueckre OCHOBBI Pa3MHOXKEHUSI U MHAWBUYaIbHOTO Pa3BUTHUS
OpPraHU3MOB.

Jenenue knetkn —MuTo3. Craanu Muto3a. [Iponecchl, mpoucxoaaniye Ha pa3HbIX CTaJaHsIX
MHTO3a. BHOJIOrMYEeCKHil CMBICT MUTO3A.

[Iporpammupyemasi rudenb KIETKH — aromnTo3.

@DopMBbI pa3MHOXKEHUS OPraHU3MOB: OecIoioe U 1oJsioBoe. Bupl 6ecrosioro pa3MHOKEHUS:
JiefieHue HaJlBoe, MOYKOBAaHHE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHUE, BETe€TaTUBHOE
pa3MHoxeHue. VICKycCTBEHHOE KJIOHHPOBAHNE OPTraHU3MOB, €r0 3HAYEHHUE IS CEJIEKIIHH.

[TonoBoe pa3MHOK€eHUE, €r0 OTINYHS OT OECIHOJIOrO.

Meiio3. Craguu meio3a. IIpormeccel, mpoucxonsiimue Ha craausx menosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT U 3HAaUEHUE MEH03a.

I'amerorenes — mpouecc oOpa3oBaHUs MOJOBBIX KJIETOK y KUBOTHBIX. [1070BbIE jKemne3bl:
CEMEHHHUKU U SU4YHUKH. OOpa3oBaHHME M pa3BUTHE ITOJIOBBIX KJIETOK — raMeT (crepMaTo30uf,
siilleKiieTka) — crhepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHUS SHULEKIETOK U
cnepmaTto3onoB. Omnonorsopenue. Ilaprenorenes.

NunuBuayanpHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (dMOpHOTrEHe3).
Oranbl 3MOPHOHATBHOTO PAa3BUTHUSI Y IMO3BOHOYHBIX KUBOTHBIX: JAPOOJICHHE, TacTpyJsius,
opranorenes. [loctamOpuoHnanbHOe pa3zBuTHe. THUIBI MOCTIMOPHOHATIBLHOTO PAa3BUTHS: MPIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBATh BPOKIAEHHBIE YPOICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 LIBETKOBOIO PAaCTE€HHUS: CTPOCHUE CEMEHM, CTaIUN
pa3BUTHSL.

JdemMoHncTpanum:

Tabmuis! u cxembl: «@OpMBI pa3MHOKEHHUS OPTaHU3MOBY, «J|BOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHUI», «BeretaTuBHOE pa3sMHOXKEHHE pacTeHU», «/lenenne KieTku 6aKTepuii»,
«CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHHe XpoMOcOMbl», «KieTouHbl LMKID», «Permukanus
JTHK», «Muto3», «Meio3», «IIpsMoe u HenpsiMoe pa3BUTHE», «'aMeTOreHe3 y MIIEKOTTUTAIOIIUX
U 4eJI0BEKa», «OCHOBHBIE CTAMM OHTOTEHE3aA.

OO6opynoBaHue: MHUKPOCKOI, MHUKpomnpenapatbl «CrepMaTo30ubl MIIEKOMUTAIOLIETO»,
«SlinexeTka MIEKOUTAIOIIEr0», «KaproK1He3 B KIIETKaX KOPEIIKa JIyKa», MarHUTHAst MOJIENb-
anmiukainus «/lenenue kietkuy, moaens JJHK, moxens MeradasHoit XpOMOCOMBI.

JlabopaTopHble 1 NpaKTHYEeCKHe PadoThI:

JlaGopatopHnas pabora Ne 3. «HaOmroieHre MUTO3a B KJIETKaX KOHYMKA KOPEeIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTax».



Jlaboparopunass pabota Ne 4. «/3ydeHuWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacjieIcTBEHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum renetuku. Hcropus pas3BUTHS TEHETUKU. Posib 1LUTONOrMH U
SMOPHUOJIOTUN B CTAHOBIICHUH T€HETUKU. BKIIa poCCUNCKHX U 3apyOeKHBIX YIEHBIX B PA3BUTHE
reHeTUKH. MeToapl TeHeTHUKU (THOPUIOJOTUYECKUNM, UUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudeckui). OCHOBHBIC T€HETUYECKHUE TIOHATHSA. | 'eHeTHuUeckasi CHMBOJIMKA, UCTIOJIb3yeMas B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUs  IPU3HAKOB, ycTaHOBIeHHble [. Mennenewm.
MonoruOpuaHOe CKpenBaHue. 3aKOH eIMHO00pa3usi THOPUI0B NIEPBOTO MOKOJICHUs. [IpaBuiio
JTOMUHUPOBAHUS. 3aKOH paclIeIUIeHUs] Npu3HaKkoB. [umore3a yuctoThl ramer. [lonHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpugHoe CKpelmuBaHuE. 3aKOH HE3aBUCHMMOTO  HACJIEIOBAaHUS  MPU3HAKOB.
[{utoreHeTn4yeckne OCHOBBI IUTHOPUIHOTO CKpENIMBaHUs. AHAIU3UPYIONIEEC CKpEIIMBaHUE.
Hcnonp30Banne aHATM3UPYIOMIETO CKPEIIUBAHUS JIJIsl OTIPEIeTICHHs] TEHOTHUIIA 0COOH.

CuemnieHHoe HaciefoBaHue mpu3HakoB. PaGora T. Moprana 1o cUEIIEHHOMY
HacJe0BaHuIo TeHOB. HapyllieHue cierniennsi TeHOB B pe3yJibTaTe KPOCCHHTOBEpA.

XpOoMOCOMHasI TEOPHsI HACTEACTBEHHOCTH. | eHeTHIeCKre KapThl.

I'enetnka nosia. XpoMOCOMHOE OIpPENENICHUE MoJIa. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
l'omorameTHele W TeTeporaMeTHBIC OpraHu3Mbl. HaciiemoBaHuWe NPU3HAKOB, CIEIMJICHHBIX C
TOJIOM.

N3menunBocTh. Buibl N3MEHYMBOCTH: HEHACIICICTBEHHAS U HACIIECTBEHHAs. Posb cpempl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XAapaKTEPUCTHKA MOIAU(PUKAITMOHHOW HW3MEHYUBOCTH.
Bapuanuonssiii psa v BapuanronHas kpuBas. Hopma peakunu npusHaka. KojinuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW H3MEHYUBOCTH.

HacnencrBenHnas, uiaM reHOTHUNHYECKasi, H3MEHUNBOCTh. KoMOMHAaTHBHAS M3MEHUHBOCTb.
Meiio3 W MOJOBOM TIpOllECC — OCHOBA KOMOWHATMBHOM W3MEHYMBOCTH. MyTalMOHHAsS
n3MeHunBOCTh. Kiaccudukanuss Myranuii: reHHble, XpOMOCOMHbIE, I'eHOMHbIe. YactoTa u
NPUYMHBI MyTaluid. MyTtareHHbie (akTophl. 3aKOH TOMOJIOTHYECKUX PSIZIOB B HACIEICTBEHHON
n3MenunBocty H. M. BaBunosa.

BuesnepHas HacneqCTBEHHOCTh Y U3BMEHYUBOCTb.

I'enetuka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJAbl TI'€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELOBbIM, IUTOreHETUYECKHI, OHOXMMHYECKUN, MOJIEKYISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpeAesICeHUEe TEeHOTUIA: IOJHOT€HOMHOE CEKBEHHPOBAaHUE,
TeHOTUIIMpOBaHue, B ToM uucie ¢ nomoulsio [1I[P-ananuza. HacnencrtBennble 3aboseBaHus
YyelnoBeKa: TreHHble Ooyie3HH, OO0JIE3HM C  HACIEACTBEHHOW MPEApacnoioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue U TeHepaTHBHbIE MyTalui. CTBOJIOBBIE KIIETKH.
[TpuHIMIB 310pOBOrO 0Opas3a KHU3HU, AUATHOCTUKU, MPO(PUIAKTUKHA U JIEYCHHS] T€HETUYECKIX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYAbTUPOBAHUE. 3HAUCHHE MEAUIIMHCKONW TEeHETHKU B
MPEeIOTBPALLIEHUH U JICYEHUU TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemMoHncTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. . BaBuios.

Tabnuiel U cxeMbl: «MOHOTHOPHUIHOE CKpEUIMBAaHUE M €0 IIUTOT€HEeTHYecKas OCHOBAY,
«3aKOH paclIeIUIEHUs] M €ro IUTOI€HETUYeCKas OCHOBa», «3aKOH YHUCTOThI TaMery,
«durubpunnoe ckpemuBanue», «lluTtonornueckrne OCHOBBI JUTHOPUAHOTO CKPEIIUBAHUS,
«Merno3sy, «B3zanMonecTBrUe asienbHbIX TEHOBY, «[ eHeTuuecKre KapThl pAaCTEHUMN, )KUBOTHBIX U
yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACIENOBAHUS, CLEIUIEHHOTO C MOJIOMY,
«KapuoTumnsl uenoBeka © JKUBOTHBIX», «BuABl HM3MEHUHMBOCTHY, «MoauduKarmoHHAS
M3MEHUUBOCTH», «HacnenoBanue pesyc-gakropa», «'eHeTHKa TPy KpoBW», «MyTalMoHHas
WU3MEHUYUBOCTbHY.



Ob6opynoBanue: MoAeTH-aMIUIMKaIUU «MoHOrHOpuaHOEe CcKpemuBaHue», «HemomaHoe
JOMHHHUPOBaHUE», «JlurubpumaHoe ckpenmBanue», «llepekpéct XpomMocom», MHKPOCKON U
MuKpornpenapar «/Ipozodpunay (Hopma, Mmyrauuu GopMbl KPBUIBEB U OKPACKH Tela), repOapuii
«I'Opox TOCEBHOMY.

JlabopaTopHble M MPaAKTHYeCKHe PA0OTHI:

JIaGopatopHnast pabora Ne 5. «/3ydeHne pe3yabTaTOB MOHOTHOPUIHOTO U AUTHOPHIHOTO
CKPEILMBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKpOIpEnaparax.

Jlaboparopuas padota Ne 6. «M3ydeHre MOAU(PUKAITMOHHONH N3MEHIUBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO PAJa U BApUALIMOHHON KPUBOM».

Jlabopatopnas pabora No 7. «Ananu3 wmyrauuid y Apo30QMiIbl Ha TOTOBBIX
MHKpOIIpernapaTax.

[Tpaktrudeckas padora Ne 2. «CocTaBieHne 1 aHAIU3 POJIOCIOBHBIX YETOBEKAY.

Tema 7. Cesekuusi opranusMoB. OCHOBBI O0MOTEXHOJIOTHH.

Cenekuus Kak HayKa U Mpoliecc. 3apokIeHUE CENeKIMU U noMecTukamus. Yuenue H. U.
BaBmiioBa 0 IHeHTpax NPOUCXOXKIEHUS M MHOrooOpasusi KylIbTypHbIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOJIa, IITAMM.

CoBpemMeHHbIE METOJbl CeNeKIUMU. MaccoBblii U MHIAUBUAYAJIbHBIN OTOOpHI B CENEKLUUU
pacTeHuii u KUBOTHBIX. O1leHKa 3KcTephepa. BIM3KopoICTBEHHOE CKpEeIIMBaHUE — WHOPUIIMHT.
Uucras nuans. CkpenMBanne YUCThIX TUHUHN. ['eTeposuc, wim rudbpunnas cuna. HepoactBennoe

cKpemuBaHue — ayrOpunuur. OtnanéHHas rubpuauzanus u e€ ycnexu. VIckyccTBeHHBIN
MYTareHe3 M IMOJY4YEHUE MOJMIUIONIOB. JIOCTHMKEHUS CENeKUWH pPAaCTeHHH, MXUBOTHBIX H
MHKPOOPIaHU3MOB.

buoTtexHonorus kak oOTpacib NPOU3BOJCTBA. ['€HHAs HWHXKEHEpHUsA. OTalbl CO3JaHUS
pekomOunantHor JIHK wm Ttpancrennsix opranm3moB. Kierounas wmxkenepus. Kietounsie
KYyJIbTypbl. MUKPOKIOHAJIBHOE pa3MHOKEHHE pacTeHnid. KiloHupoBaHue BBICOKONIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OJKOJIOTHMYECKHE € OTHYEeCKue mnpobiaembl. MO —
TFeHEeTUYECKU MOIU(ULIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTparuu:

[Toptpetsr: H. U. BaBusnos, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®@. BaHoB.

Tabmuipel u cxembl: kapra «LleHTpbl MPOUCXOXKIEHHS M MHOTOOOpa3usi KyJIbTYPHBIX
pactenuii», «llopoasl toMamHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. HBanoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKH IJIOJ0OB U KOPHEIUIOAOB JUKHX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble U NPpaKTH4YeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTIDKEHUS CEJICKIMU PACTeHUU M JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (hepMy, COPTOHUCHBITATENBHBIM y4acTOK, B TEIUIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBo1IOIIMOHHAA OMOJIOTHS.

[Ipeanoceiky BOSHUKHOBEHHS! SBOJIOLMOHHON TEOPUU. DBOJIOIIMOHHAS TEOPUS U €€ MECTO
B Ononoruu. BnusiHre HBOMOIIMOHHON TEOPUHU HA pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CBuzeTenbCcTBa 3BOTIONNH. [1aleoHTOIOrHYeCcKHe: TTOCIEA0BATENLHOCTD MOSIBJICHUS BHIOB
B MaJICOHTOJIOTUYECKON IETOMUCH, MepexoAHbie (Gopmbl. buoreorpaduyeckue: CXOICTBO U
paznuuue hayH u GI0p MaTEpPUKOB U OCTPOBOB.

DOMOpPHOTIOTUYECKHE: CXOJCTBA U PazNuyusi IMOPHOHOB pPa3HBIX BUJOB TO3BOHOYHBIX.
CpaBHHUTEIIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJNIOTHYHbIE, PYAUMEHTapHbIE OpPTraHbI,



aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO MEXaHM3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomoumonHas Tteopus Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHHMS JAapBHUHH3MA.
JIBIDKyIIME CHJIBI 9BOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHUE NpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeleNEHHas HM3MEHYMBOCTh, Oopb0Oa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bostoruu (CTO) u e€ 0CHOBHBIE M0JIOKEHUS.

Muxkposomtorus. [lomynsius kak equHuIa BUAA U 3BOJIIOLUU.

JBwmxymiie cuiibl ((hakTopbl) SBOJIONUU BHIOB B MpHpoje. MyTallMOHHBIN MpoLEece U
KOMOWHATHBHAS H3MEHYMBOCTH. [lonmynsiiinoHHbIe BOJHBI U peii¢ TeHoB. V3011 1 MUTpanusl.

EcrectBennslit or6op — Hampasisromuidi gakrop sBomonnd. POpMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3ynbTat 3Botoluy. [Ipumepsl npucnocobaeHuit
y opranu3mMoB. ApomMop(}o3bl U UIHOATATITAIIHH.

Bun u BumooOGpaszosanue. Kpurepuu Buna. OcHOBHBIE (POpMbI BHJI000pa30BaHHUSA:
reorpapuuecKkoe, IKOJIOrHIECKOe.

Maxkpoasosmtonus. @opMbl 3BOTIONUH: (QHIIETHYECKAs, JUBEPreHTHasi, KOHBEPIeHTHa,
napajuiensHas. HeoOpaTuMocTh SBOTIOIHH.

[Tpoucxoxaenue OT  HECIEeIUaIN3uPOBAHHBIX IIPEJIKOB. [Tporpeccupyromas
crienuanu3anus. AJanTABHAS paIdaIius.
Jdemoncrpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, O.
I'exkxens, @. Mromiep, A. H. CeBepiios.

Tabmuret u cxembl: «Pa3BUTHE OpraHMYECKOro MUpPa Ha 3emiie», «3apOoIbIIIN MO3BOHOYHBIX
YKUBOTHBIX», «ApxeonTepukcy, «DopMbl 00pHOBI 3a cylecTBOBaHUEY, «EcTecTBEHHBIN 0TOOPY,
«MHoroo0pa3ue COpTOB pacTeHui», «MHOrooOpa3ue MOpoa KUBOTHBIX», «[lomymsaium,
«MyTarnmoHHas U3MEHYHBOCTHY, «ApoMopdo3b», «Manoamanranumy, «O0mas nereHepamus,
«/IBmwxymme cuibl sBoIONIMNY, «KapTta-cxema mapmipyra myremectBus Y. Jlapsunay, «boprda
3a CYILLECTBOBAHUEY, «IIpucnocobieHHOCTD OpPraHu3MOBY, «['eorpaduueckoe
BHJI000pa30BaHUE», « IKOJIOTHUYECKOE BU000pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKU, HA0OP IUIOA0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HaIpaBJICHUS YBOJIIOLUNY, 00bEMHas MoieNb «CTpOEeHKE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KoJuleKius «@POpMBI COXPAHHOCTH HCKOIAaeMbIX
KUBOTHBIX U pacTeHui», Mozenp anmmkanus «llepekpéct xpoMocomy, BiIa)kKHbIE Hpenaparbl
«Pa3Butue Hacexkomoroy», «Pa3BuTHe nArymku», MuKpompenapaTr «Jpozoduna» (HOpMa,
MyTanuu GOpMBI KPbUIHEB U OKPACKU Tela).

JlaGopaTopHble U MPaKTHYECKHE PA0OTHI:

Jlaboparopnas padora Ne 1. «CpaBHeHHE BHA0OB MO0 MOP(HOIOTUYECKOMY KPUTEPHUION.

Jlaboparopnas pabota No 2. «OmnucaHue NPUCIOCOOJICEHHOCTH OpraHu3Ma ©u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HH Ha 3em.Jie.

JloHay4yHble TIPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble rumnote3sl BO3HUKHOBEHUS
KU3HU Ha 3emsie: a0MOoreHe3 M MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHHTE3
OpPraHMYECKUX BELIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAILHOE OATBEPKICHUE XUMUYECKOI
sBoJiroluy. HauanbHsle aTans! 6nonorndeckoi spostonuu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYpP ¥ BO3HHMKHOBEHHME MPOTOKIETKH. [lepBble KIETKM U WX DBOIIOLUA.
®opMHpPOBaHKUE OCHOBHBIX T'PYII )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3pam u nepuojam. Katapxei. Apxelickas U mpoTepo30icKas
apsl. [laneo3oiickas spa u e€ mepruoabl: KeMOPUNCKUN, OPJIOBUKCKUHN, CHITYPUHCKUN, TEBOHCKUH,
KaMEHHOYT OJIbHBIM, TIEPMCKH.



Me3o30iicKas 3pa U €€ IepuOIbl: TPUACOBBIM, IOPCKUI, MEIIOBOM.

Kaiino3oiickas 3pa u €€ nepuo/ipl: NajaeoreHOBbII, HEOT€HOBBIN, AHTPOIIOT€HOBBIN.

XapakTepucTUKa KiIuMaTa M Ie0JIOTMYECKUX IpolieccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMU
PacTUTENLHOTO ¥ )KMBOTHOTO MUpPa. ApoMop( 036l y pacTeHHI U KUBOTHBIX. [losiBIeHNE, pacBeT
Y BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak oTpakeHue 3BoJitoluu. OCHOBHbIE CUCTEMATUYECKUE
TPYIIBI OPTraHU3MOB.

OBOJIOLMS  yeloBeKa. AHTpOMOJNOrvs Kak Hayka. Pa3BuThe npeacTaBieHUd O
IIPOUCXOXKICHUN YenoBeKka. MeToibl u3yueHus: antponorenesa. CxoAcTBa U pa3inyusl 4eJOBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKA.

JBuxymue cuibl (paxkTopsl) aHTpomoreHesa. HacnencrBeHHass HM3MEHYMBOCTH U
ecTeCTBeHHbIN 0TOOp. OOLIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJIEHNUE OPYAUN TPYy/a, MBIIUICHUE,
peub.

OcCHOBHBIE CTaJMU M BETBU HBOJIIOLIMU YEJIOBEKAa: aBCTPAJIONUTEKH, YUeloBeKk yMesbli,
Yenosek mnpsmoxondamui, YenoBek HeaHaepranbckuii, YenoBek pasymHbii. Haxonxun
HCKOIIA€MBIX OCTaTKOB, BpeMs CYILECTBOBaHHUSA, 00JIaCTh pacHpoCTpPaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

UYenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BpPONEOUIHAs (€Bpa3uiicKas), HETPO-
aBcTpajoniHas  (PKBaTOpUabHAas), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MIPUCTIOCOOIEHHOCTH MPEACTaBUTENEH UETIOBEUECKUX pac K YCIOBHSIM CyIlecTBOBaHUs. ENUHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

Jdemoncrpanuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmuupl u cxemsl: «Bo3nukHoBeHHe CONHEYHON CHUCTEMBI», «Pa3BUTHE OPraHMYECKOTO
mupa», «PacturenbHas knetka», <«KuBoTHas kinerka», «lIpokapuornueckas KieTka»,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYecKOro MHpa», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOECHUS
YelloBeKa U 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTUYECKUX HAXOJIO0K
MPEKOB COBPEMEHHOTO 4YeNoBeKa», «JllpeBHeimme mogun», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JIFOAN», «HeloBeuecKkre pach.

Ob6opynosanue: wmymspku — «l[Ipoucxoxkaenue denaoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPOIa, HeaHJepTalblia, KPOMAaHbOHIIA), CICNKU WIH W300paKeHHs] KAMEHHBIX OpYyIuil
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEpHI, pyOuia, ckpebdiia), TeoXpoHOJIOTHYEeCKass TabIuIIa,
KoJuIeKIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U MPaKTHYECKHE PA0OTHI:

[Ipaktnueckas padota Ne 1. «/M3ydeHHe MCKOMAEMbIX OCTAaTKOB PACTEHUN W )KMBOTHBIX B
KOJUIEKLIMSIX».

DKCKypcusi «BOJIONUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM WM
KpaeBequeCKUil My3eil).

Tema 3. OpranusMsl 4 OKpY:Ka0uIasi cpeaa.

DKOJIOTHSI KakK HayKa. 3aJadyd MW pa3felibl 3KOoJIOTMH. MeToAbl 3KOJIOTHYECKUX
uccaea0BaHuM. DKOJOTHYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHusT  OpPraHM3MOB:  BOJHAs,  Ha3eMHO-BO3IyIIHas,  MOYBEHHa,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHUYECKHE U aHTPOIOreHHbIe. [leficTBUE SKONIOrn4ecKuX (PaKTOPOB Ha OPraHU3MBI.

AbGuoTtnueckue  GaxkTOpbl:  CBET, TeMmIepaTypa, BiaxHOCTb. doromepuoausm.
[TpucnocobiaeHns OpraHu3MoB K AEHCTBUIO a0MOTHUYECKUX (aKTOpPOB. buojoruueckue putMsl.

buotnueckne dakropbl. Buasl OMOTHYECKHMX  B3aUMOACWCTBMIA:  KOHKYPEHIIHS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koonepanus, MyTyalu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OHMOTHYECKUX
B3aMMOJICHCTBMIA Ui CYLIECTBOBAaHMS ~ OpPraHM3MOB B  TNPUPOJHBIX  COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTePUCTUKUA momyasiud. OCHOBHBIE TIOKA3aTeNHM MOIYJSIHH:
YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, TPHPOCT, MuUrpauus. JIuHamuka
YHCIICHHOCTH MOMYJISINH U €€ PEeTyISIIUAL.

Jdemoncrpanuu:

[optpetsr: A. 'ymbonpar, K. @. Pynbe, 3. I'ekkens.

Tabmuuer u cxemsr: kapta «I[Ipupoansie 30HbI 3eMin», «Cpeasl OOMTaHUST OPTAaHU3MOBY,
«@oronepuomsmy»,  «llomymsimumy, «3aKOHOMEPHOCTH POCTa  YUCICHHOCTH  IOIYJISIHA
uHpy30pun-Tyhenbkny», «lIumessie nemmy.

JlabopaTopHble M MPpaKTHYeCKHe PA0OTHI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHHIA U3 Pa3HBIX MECT
OOUTAHUSDY.

JlabopaTtopHnast padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[IpaxTnueckas padota Ne 2. «[loacuéT MIOTHOCTH MOMYIISILIMK Pa3HbIX BUJOB PACTEHUID.

Tema 4. CooO1ecTBa ¥ 3K0JI0THYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CrTpykTypbl  OMOLleHO3a:  BHJOBas,
MIPOCTpPaHCTBEHHAs, Tpodudeckas (rnumiesas). Bunpi-nomunanTsl. CBs31 B OMOLIEHO3E.

Okojnorudeckue cucreMmbl (3kocucremsl). Ilonstne 006 skocucreMe U OMOreolEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TPOAYICHTHI, KOHCYMEHTBI, pEIYICHTHI.
KpyroBopoT BemliecTB M MOTOK 3HEPrUM B 3KocHcTeMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocucteMmbl. IlumeBbie mnenu u cetu. OCHOBHbIE TIOKa3aTeld 3KOCHCTEMBI: Ouomacca,
MPOAYKIHSL. DKOJOTHYECKHE NHPAaMUIbI: TPOAYKIIMH, YWUCIEHHOCTH, Omomacchl. CBOHCTBa
9KOCHCTEM: YCTOMYMBOCTb, caMoOperynsauus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCUCTEMA XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOodKocHucTeMbl. buonormdyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopazHoobOpaszue kak (hakTop yCTOHYMBOCTH dKocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. 1. Bepnaackoro o 6uochepe. I'panutisl, coctas u cTpykTypa ouocdepsl. XKupoe
BemectBO U ero (Qynkumu. OcobOeHHOocTH Ouocheppl Kak TIOOAIBHOW AKOCHCTEMBI.
Jlunamuueckoe paBHOBecue U 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BellecTB U OHOreOXMMHYECKHE LHUKIBI 3JIEMEHTOB (yriepoja, azoTa).
3oHanbHOCTH OHMOChepbl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emiau. AHTpOIIOreHHbIe U3MEHEeHUs B Onocdepe. I modanbHbIe
AKOJIOTHUYECKUE TPOOIIEMBI.

CocymiecTBoBanue Ipuposl U yeraoBeuecTBa. CoxpaHneHne OMopa3Ho0Opa3us Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHAIBHOTO YIPABJICHUS MPUPOIHBIMU pecypcaMu U UX
ucnoJib3oBanue. J{oCTkeHus: OUOIOTHH U OXpaHa MPUPOIbI.

JdemMoHncTpanum:

[Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabmuist u cxemsl: «[Iuiessie nenn», «buoreHo3: coctas u cTpykTypay», «IIpupoaHbie
coobmectBa», «llemn muranus», «Oxoynoruueckas mnupamuaa», «buochepa u uyenosex»,
«KOocUCTEMa NIMPOKOIMCTBEHHOT'0 JIecay, « IKOCHCTEMa XBOIHOTO Jiecay, «broreHo3 Bogoémay,
«ArpoueHo3», «lIpumepHble aHTPONOIeHHbIE BO3JEHCTBUA Ha Hpupoay», «Baxueimue
WCTOYHMKM 3arps3HEHUs BO3JyXa U TPYHTOBBIX Bo;», «llouBa — BakHelas cocTaBisrolIas
ouocheprr», «Paktopsl gerpagamuu  nouB», «llapHukoBelii  3ddexT», «DakTOpHI
palmoaKTUBHOTO 3arpsisHeHHs Onocdepsl», «O01as cTpykrypa 6uocheps», «Pacnpocrpanenue
KHU3HU B Omocepe», «O30HOBBIN 3kpaH Ouocheps», «Kpyrosopor yriepoga B Ouocheper,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBaHue: MOJeNb-anmInKanus « TunuuHble OMO1EeHO3bI», repbapuil «PacTuTenbHble
coobuiecTBa», KoJulekuuu «buoreHo3», «Bpenurenu BakHEHIINMX CEIbCKOXO3SIMCTBEHHBIX



KYJIBTYp», TepOapuu W KOJUICKIIMU PACTEHUN U JKUBOTHBIX, NPUHAMICIKANIUE K pPA3HBIM
AKOJIOTHYECKHUM TpyImam ogHoro Buaa, KpacHas kaura Poccuiickoit @enepanum, n300pakeHus
OXPAaHSIEMBIX BUJIOB PACTCHUIN U KUBOTHBIX.

2. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOI'PAMMBI 11O
BUOJIOI'NN HA BA3OBOM YPOBHE CPEJHET'O OBHIEI'O OBPA30BAHUA

Cornacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUS K pe3yiabTaTaM OCBOEHUS
00y4aromuMucs MPOrpaMM CpeaHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpyKType NHYHOCTHBIX pE3yJbTaTOB OCBOCHHUsI TpeaMera «BHONOTHs» BBIACICHBI
CIIEIYIOIIME  COCTABJIAIOIIME: OCO3HAaHHWE OOYYaAIOUIUMHUCS  POCCHUHCKOM  IpakJaHCKOU
UJACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOOTPEICTICHHIO,
HAIMYAE MOTHBAIMM K OOYYeHUIO OWOJOTHH, IeJICHAPABICHHOE pa3BUTHE BHYTPEHHHX
yOeXKIEeHUI JTMYHOCTH Ha OCHOBE KITFOYEBBIX IIEHHOCTEH M MCTOPHUYECKHUX TPAJUIIMNA Pa3BUTHS
OMOJIOTMYECKOT0 3HaHUS], TOTOBHOCTh M CLIOCOOHOCTH 00Y4JaroluXCsi PYKOBOJICTBOBATHCS B CBOEH
JEATeTbHOCTH IIEHHOCTHO-CMBICIIOBEIMH yYCTAHOBKAMH, TPUCYIIMUMHU CHCTEME OMOJIOTHYECKOTO
o0pa3oBaHus, HATMYHE SKOJOTUYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTH LIENIU U CTPOUTH
KU3HEHHBIE IIIaHBbI.

JIndHOCTHBIE pe3ybTaThl OCBOCHHS mpenmera «buonorus» AOCTHraloTcs B €IUHCTBE
y4eOHOM U BOCHHUTATEIBHOU AEATEILHOCTH B COOTBETCTBUHU C TPATUIMOHHBIMU POCCUMCKHUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMU UM HOpPMaMu MOBEACHUS U CIIOCOOCTBYIOT MpoIeccaM CaMOIIO3HaHUS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3WUIUU JMYHOCTH, MAaTPHUOTU3MA,
YBaXEHHsI K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TpyJa U CTaplIeMy MOKOJEHHUIO, B3aHMHOTO
yBaKeHHs, OEpEeKHOr0  OTHOIICHHWA K  KyJbTypHOMY  HACIEOUI0O U TPAAULUIM
MHOTOHAIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpojIe U OKPYKarolen cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npenmMera «buojaorus» HoMKHBI OTpakaTh
TFOTOBHOCTb M CIOCOOHOCTbh OOYYaromMXCsi PyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAllMii, MO3UTHUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M ONBITA JESITENBHOCTH B MPOIECCEe Pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN IE€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHMS:

C(OPMUPOBAHHOCTh ~ TPAXJAHCKOM MO3MLMHM  OOyyarolierocs Kak akTHBHOIO U
OTBETCTBEHHOT'O 4YJIEHA POCCUICKOTr0 O0IIeCTBa;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX MpPaB M OO0S3aHHOCTEH, YyBa)KCHHE 3aKOHA U
MIPaBOMOPSAKA;

TOTOBHOCTb K COBMECTHON TBOPUECKON JEATEIbHOCTU IPU CO3JaHUN YIEOHBIX TPOEKTOB,
peleHnH y4eOHBIX U M03HABATEIbHbBIX 33J]ay, BHIOJHEHUH OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh  ONpENENsATh COOCTBEHHYIO TIO3MIMIO MO OTHOIICHHIO K SIBICHHAM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;



YMEHHE y4YUTBIBATH B  CBOUX JCUCTBHUSIX HEOOXOJAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMU yOSKICHUSIMHU, KyIbTYPHBIMH LIEHHOCTSMH U COIMATBHBIM
II0JIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIOJHEHHUS YYEOHBIX,
[I03HABATEIbHBIX M HCCIIEIOBATEIbCKUX 33734, YBAXKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OTIITOHEHTOB MPH 0OCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COJICPIKAHMS,

TFOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOH 1€ATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHHUSI:

c(OPMHUPOBAHHOCTH POCCUICKOM IPasKIaHCKOM MJICHTUIHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH mepes PoauHON, ropAocTy 3a CBOWM Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIBTYpY, IPOILIOE U HACTOSIIEE MHOTOHAI[MOHAIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHHE K IPUPOTHOMY HACIIEINIO U MaMATHUKAM IPUPO/IbL, TOCTUKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U Pa3BUTHE OMOJIOTHH,
MMOHUMAaHMs 3HAueHUs OHOJOrMM B TO3HAHWM 3aKOHOB NPUPOJIbI, B KU3HU YeJOBEKa U
COBPEMEHHOT0 00111eCTBa;

ueiHast yoe:xx 1IEHHOCTh, TOTOBHOCTD K CIY)KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero Cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HAHMWE TYXOBHBIX [IEHHOCTEW POCCUNCKOTO HApO/Ia;

c(hOpMHUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEJICHNUS;

CIOCOOHOCTH OIICHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHS], OPUEHTHUPYSICH Ha
MOPaJbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJ[a B MOCTPOCHHUE YCTOMUYUBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTENSIM, CO3/IaHUIO0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUA LICHHOCTEH CEMEHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0B Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasl 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHUIA;

MMOHMMAaHKEe SYMOLIMOHAILHOTO BO3ACUCTBUS KUBOU MPUPO/IbI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE MPOSBISATH
KauyecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTaHMSA, (POPMHUPOBAHUS  KYJbTYPbI  3/I0POBbS M
AMOLMOHAJIBHOT0 (JIArONOJIy4usi:

MOHMMAaHKE U peau3alus 3J0poBOro u 6e30macHoro odpasa >KU3HH (30pOBOE MUTAHHE,
coOroieHre TUTHEHUYECKUX MPaBWJI U HOPM, cOAlaHCUPOBAHHBIN PEKUM 3aHSATHI U OTHAbIXA,
perynspHas (¢u3nyeckas aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO O€30MacHOro
MIOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 340POBbIO U KU3HU JIIOJIEN;

OCO3HAHHE TOCIEACTBUI M HENPHUSATHS BPEIHBIX NPUBBIYEK (YMOTPEONEHUS AIKOTOJIA,
HApKOTHUKOB, KYpeHUs);

6) TPYa10BOT0 BOCTIMTAHMSI:

TOTOBHOCTb K TPY/y, OCO3HaHHE IIEHHOCTH MaCTepCTBa, TPYyA0I00ue;

TOTOBHOCTb K aKTUBHOM JIEATEILHOCTH TEXHOJIOTMYECKON U COLIMAIbHOW HANIPaBJIECHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IESTEIbHOCTS;



MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeSTeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOpP Oymymieii mpodeccruu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEi
KH3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS S

HKOJIOTUYECKHU I1IeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaKk UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIEHUE YPOBHS JKOJOTMYECKOW KYJIBTYpPhI: MPHOOPETEHHE OIbITa TUIAHUPOBAHUS
MOCTYITKOB M OIIEHKH WX BO3MOKHBIX ITOCIIEACTBUI IS OKPYXKAIOIIEH Cpebl;

0CO3HAHME TI00aTHFHOTO XapaKTepa IKOJIOTHIECKUX MPOOIIEM U MyTeH X peHICHUs;

CIOCOOHOCTh HCIIOJIB30BATh NMPHOOpETaeMble TP U3YYCHUN OMOJIOTHM 3HAHHS U YMEHHS
NpU PEUIeHUH TPOOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM MPUPOIOTOIB30BAHNEM (COONIOCHHE
MpaBHUJI TOBENEHUS B TPUPOJE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTHBHOE HETPUATHE NEHCTBHIA, MPUHOCAIINX BPEI OKpYXKAIOIIeH MPHPOJHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUSATHBIE YKOJOTHYECKUE TIOCIEICTBHS IMPEITPUHUMACMBIX
JNENUCTBUN U MPEAOTBPAILATh UX;

HAJIMYHE PA3BUTOTO HKOJOTUYECKOTO MBINUICHHUS, SKOJOTUYECKON KYIbTYpHI, OIBITA
JEATETbHOCTH OJKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHsS PYKOBOJICTBOBAThCSI WMH B
MO3HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBHOW TPAKTHKE, TOTOBHOCTH K YyYacTHIO B
MPAKTUIECKOHN JEATEIIEHOCTH SKOJIOTHYECKON HAIPABICHHOCTH,

8) IeHHOCTH HAYYHOTI'0 O3HAHHUSI:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKkTUKH, OCHOBAaHHOIO Ha JHajore KyJabTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOI M UNTATEIbCKON KyJIBTYpPhI KaK CpEJCTBA B3aUMOICHCTBUS
MEXIY JIFOJIbMU U TIO3HAHMSI MUPA;

MOHUMaHHe crenupuku OUOJIOTUM KaK HayKd, OCO3HaHUSA €€ poiu B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILICHHUS, CO3ITaHUH LEJIOCTHOIO MPECTABICHUS 00 OKpYXKaroIIeM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeloBeKa M OO0IIecTBa, B TMO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHnuH NpoobIeM COXpaHEHHs PUPOHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTU OUOJIOTHU Ui COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble mpoOaeMbl pa3BUTHSI YETIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K yCTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
WCIOJIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTHYECKUX 3HAHUW B IIEJISAX MOBBIIMICHUS 0O0IIen
KYJIbTYPbl, €CT€CTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTu (YHKIHMOHAIHHOU
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoil mpu U3y4eHuu OMOJIOTHH;

MIOHMMaHHUE CYIIHOCTH METOJIOB IO3HAHMS, HCIOJb3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJb30BaTh IOJlydaeMble 3HaHWS JUIi aHalu3a M OOBSICHEHUS SIBJICHUI
OKpYXXAIOIIEro MHpa M HPOMCXOJIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbBIE
3aKIIIOYEHUS] HAa OCHOBE HAyYHbIX (PAaKTOB W MMEIOLIMXCS JaHHBIX C IEeJbI0 TOJY4EeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OWOJIOTUYECKHE 3HAHUS IS pPEeLIeHHUs
npobaem B peabHbIX KHU3HEHHBIX CUTYaIUsX;



OCO3HAHME IICHHOCTH HAyYHOW NESATENBHOCTH, TOTOBHOCTH OCYIIECTBJISATH IMPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpA30BaHUIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 10 OHMOJIOTMM B COOTBETCTBHHM C >KH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ysibTaThl OCBOGHMsI yuyeOHOro mpeamera «buosiorus» BKIIOYAIOT:
3HAYUMBIC UISI  (OPMHPOBAHUS MHPOBO33PEHHS] OOYYAMOIIUXCS  MEXIUCIUILIMHAPHBIC
(MexTpeIMeTHbIE) OOIIeHayYHbIE TTOHSATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa
U creruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHUS,
SIBIIGHUE, MPOLIECC, CUCTeMa, HAy4HbIN (aKkT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHHE, U3MEPEHUE, SKCIIEPUMEHT M JPYTUX), YHUBEpCaIbHbIE
yueOHble JIeHCTBUS (MO3HABaTeNbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 00ECIIEeUNBAIOIINE
dhopmupoBanue (PyHKIIMOHATBEHONW TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMH OOy4aromuxcs,
CIOCOOHOCTh oOyyarouuxcs UCII0JIb30BAaTh OCBOEHHBIE MEXIUCUUIUTMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHUBEpCaJbHblEe YyueOHbIE IEMCTBHS B IO3HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3yabTaTbl OCBOEHHS IMPOrpaMMBbl CPEeIHEro o01ero oOpazoBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHne yHUBePCAJbHBIMU Y4eOHBIMU MO3HABATEIbHBIMU /1€ CTBUAMM:

1) 6azoBbIe JJOrHYeCKHe JeiiCTBUS:

CaMOCTOSITENIbHO (POPMYNIMpOBaTh U aKTyalM3UPOBaTh MpoOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIO0JIb30BaTh IIPU OCBOECHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUA, Kiaccuukanuu, 0OOOIIEHHUS), PACKPBIBATh CMBICT OHOJOTUYECKUX TOHSATHI
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATH CBS3U C IPYTUMU MOHSATHUSMU);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEIbHOCTU C TIOCTABJICHHBIMU IIEJISIMU;

HCI0JIb30BaTh OHOJIOTMYECKUE MOHATHUS JUIsl 0ObsACHEeHUs (DAKTOB M SIBICHHUH >KUBOU
MIPUPO/IBL;

CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTUBHBIC, 1€ TyKTUBHbBIEC, [10 aHATIOTHH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SBIICHUAX, (POPMYIHUPOBATH BHIBOJBI U
3aKJIIOYCHHS,

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEICTBA AJS MPEACTaBIICHUS CYLISCTBEHHBIX CBS3eH U
OTHOIICHUI B U3y4aeMbIX OHOJOTHYECKHMX OOBEKTax, a TaKkKe MPOTUBOPEUHIl pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELISHUs MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepruaTbHBIX
1 HEMaTepUaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OLICHWBATh COOTBETCTBHUE PE3yAbTATOB IIEINISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBIMIOJHATE PA0OTy B YCJIOBHUSIX peajbHOTO, BHPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIUJICHHE TIPH PEIICHUU KU3HEHHBIX TPOOIeM.

2) 6a3oBble HCCJIe0BATEIBbCKHUE AeiCTBUS:



BIIQJICTh HABBIKAMH Y4EOHO-HCCIIECIOBATEILCKOW M MPOSKTHOM JCSITENbHOCTH, HAaBBIKAMH
pasperieHus npodsieM, CnocoOHOCTRI0O U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY HOUCKY METOIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIC BUIBl JEATCIHHOCTH IO IOJYYEHUIO HOBOTO 3HAHHUSA, €Tr0
HWHTEPIIPETAINH, TPEOOPA30BAHUI0 M MPUMEHEHUIO B YUCOHBIX CHTYAIMSIX, B TOM YHCIE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHECH, KITFOUSBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a/J1a4M B 0OPa30BATEIIEHOW IESATCILHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISATh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM WM aKTyaJIM3UPOBATh 3a1ady, BBIIBUTATH
TUTIOTE3Y e€ pelIeHMsI, HAXOIUTh ApTYMEHTHI JUTS J0Ka3aTelIbCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh
MapaMeTpsl U KPUTSPUHU PEIICHUS;

aHAJIM3UPOBATH IMOTYYCHHBIE B XOJIE PEIICHHS 33JITa9H PE3yIbTaThl, KPUTHUECKU OIICHUBAThH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAITUSIM, OIIEHUBATh IPHOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATE IIEJICHAIIPABICHHBIN MMOUCK TIEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
poheCCUOHANBHYIO CPENY;

YMETh TIEPEHOCUTHh 3HAHUS B  I[IO3HABATEIBHYI0O W  MPAKTHYECKYI0  00JIaCTH
KHU3HEICATCIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 PA3HBIX MMPEJIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE HJICH, MpEIaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTaBUTh
poOJIEMBI ¥ 3a]1a9H, IOTTYCKAIOIINE alTbTePHATHBHBIC PEIICHHS.

3) padora ¢ uHpopmManmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(POpManuu (TEKCTe y4eOHOTO IMOoCcoOwus,
HAYYHO-TIONMYJISIPHOM JTUTEpaType, OMOJIOTUYECKUX CIOBAPSIX W CHPAaBOYHUKAX, KOMITBIOTEPHBIX
0a3ax JnaHHbIX, B MHTepHeTe), aHaIM3UpoBaTh HHGOPMAIUIO PA3IUYHBIX BHUIAOB U (HopMm
MPEJCTaBICHHS, KPDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTD;

(dbopMynHpoOBaTh 3alpochl U TNPUMEHATH pPa3IUUHBIE METOIBl TPU IOUCKE H OTOOpE
onosornyeckoit nHGopMaIuu, HeOOXOIMMOM JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

npHOOpETaTh OIBIT HCIOJIb30BaHMs WHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTUMAJIbHYI (OpPMY TPEACTABICHUS OHOJIOTHYECKON
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TAOIHIIBI, PUCYHKHU U IPYTO€);

UCIIONIb30BaTh HAy4YHBIN SI3bIK B KadyeCTBE CpEACTBa TNpU paboTre ¢ OHOJOTHYECKOU
uHpoOpMaIMel: TPUMEHITh XUMHUYECKHE, (PU3MUECKHEe M MaTeMaTUYeCKHe 3HAKH M CHUMBOIIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKJIATYpPY, HCIOJb30BaTh M MPeoOpa3oBhIBATh 3HAKOBO-
CHUMBOJIMUECKUE CPEIICTBA HATJISTHOCTH,

BIIaJIeTh HAaBBIKAMU pACMO3HABAaHUS W 3alIUTHl  MHPOpMAIMK, WH(YOPMALMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHune yHUBePCAJIbHBIMU KOMMYHUKATHBHBIMHY el CTBUSIMU:

1) o0meHune:

OCYILIECTBIISITh KOMMYHHUKAIIUUA BO BceX cepax >KU3HH, aKTUBHO Y4acTBOBATh B JHAIIOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYyKJaemMoil TeMbl (YMEHHUE 3a/1aBaTh BOMPOCHI, BHICKA3bIBAThH
CYXJECHUS OTHOCUTEILHO BBITIOJHEHHsI TpeiaraeMoi 3aJadyd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIAaCOBAHHOCTh  TO3WIMH  JOPYrdX  YYacTHUKOB  JAMalora  WIW  JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBAa OOMIECHHS, NOHUMATh 3HAUYEHUE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(MIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMHM CIOCO0aMH OOIIEHUS W B3aMMOJACHCTBUS, MOHUMATh HAMEPEHUs
IPYruX JIOJEH, TPOSBIATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY M B KOPPEKTHOH (opme
(bopMyTHpOBaTh CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTUYHO M3J1araThb CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEZCTB.

2) cCOBMeCTHAsI 1eSITeJTbHOCTh:

MMOHMMATh U UCIIOJIF30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIUBUAYaJIbHONW pabOTHI MpH
pelIeHny OMoJIoru4eckoi mpoOieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYINIIOBBIX
(hopM B3aMMOJIEHCTBUS NPHU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUH C y4y€TOM OOLIMX HWHTEPECOB U
BO3MOYHOCTEHN KaXK/I0TO YJeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BBIBaTH M KOOPAWHUPOBATH
JENCTBHS O €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACTIPEAEIIATh POJIM ¢ Y4ETOM MHEHUI
Y4aCTHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIAJa M KaXJIOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE MPOEKTHI, OIEHUBATh UAEU C MO3ULUU HOBU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX CHTYaLMsX,
IPOSIBJISTH TBOPUYECTBO U BOOOpaKEHUE, ObITh NHUIIMATUBHBIM.

Ogy1ajeHHe YHHBEPCAJbHBIMHU PEryJIATHBHBIMHU ACHCTBUSIMH:

1) camoopranusamnus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIEM U HX pELICHHUsS B
KU3HEHHBIX M YUYEOHBIX CUTYyalUsX;

BBIOMPATh Ha OCHOBE OMOJIOIMUYECKUX 3HAHUMU 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKHM B CBOMX
JNEUCTBUAX M IOCTYIKAaX IO OTHOLIEHUIO K JKUBOM IIPUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPYKaIOIIUX;

CaMOCTOSITEJIBHO OCYILLECTBIISATh IO3HABATENIbHYIO JAEATEIBHOCTb, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBAThH COOCTBEHHBbIE 3a7aud B OOpPa30BATENbHON JEATEIBHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBJIATH IJIaH PELIeHUsl MPoOJIeMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclIMpATh paMKU Y4€OHOTO IpeAMeTa Ha OCHOBE JIMUHBIX MPEeANOYTEHHH;

JiesIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO U MTPOSBICHUIO IIUPOKOI 3pYAULIMU B pa3HBIX 00IacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHbBIN U KyJIbTYpPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIENISAM;



BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICTMTEIBHBIX MPOIECCOB, MX PE3YJIHTATOB M OCHOBAHUI, UCIIOIB30BATh MPUEMBI pedieKcun
IUISl OLIGHKU CUTYaIluH, BBIOOPA BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHUMATh MOTUBBI U APIYMEHTBI IPYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTUX:

IIPUHUMATD ce0sl, MOHMUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApPIYMEHTBI IPYTUX IIPY aHAIU3€ PE3YIbTATOB JACATEIbHOCTH;

IIPU3HABaTh CBOE MIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C ITO3ULIMHU IPYrOro YeJIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenmetHbie pe3ynpTaThl ocBoeHUs nporpaMMmbl COO no Ouosoruu Ha 0a30BOM YpOBHE
BKITIOYAIOT Crieruduueckre Uit yaeOHoro npenmeTa «bruosorusy HaydHbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEHMIO, HHTEpPIpPETAMd U MpPeoOpa3oBaHUIO 3HAHUN, BHJIBI
JEATETBHOCTH TIO TOJyYCHUI0 HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHWW B Pa3IUYHBIX y4eOHBIX
CUTYaIlUsIX, @ TAKXKE B PEATbHBIX )KU3HEHHBIX CHUTYAIHsX, CBA3aHHBIX ¢ OnoJiorueid. B mporpamme
MPEeIMETHBIC PE3YNIbTAThl IPECTABIICHBI 110 TOIaM 00YUEeHHS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yaeOHOTOo ipeameta «buomnorus» ¢ 10 kracce mOMmKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe U POJM OUOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOpPMHpOBAaHUHM COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTHHBI MHUpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEpKaHHE OMOJOTMYECKHX TEPMHHOB U MOHATUMN: )KU3HB, KJIETKa,
OpraHu3M, MeTab0Ji3M (0OMEH BEIIECTB U MPEBPAIIEHNE YHEPTHH ), TOMEOCTa3 (CaMOPETryJIsIIns ),
YpOBHEBasi ~ OpraHu3alusi  KHUBBIX  CHCTEM, CaMOBOCIIPOM3BeACHUE  (pEerpoayKuus),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTMYeCKHe TEOpHH (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHAas,
LIEHTpaJbHasl JIOTMa MOJICKYJISIpHOW Omosiorun), 3akoHbl (I. Mennemns, T. Moprana, H. N.
BapuiioBa) u yuenus (0 LeHTpax MHOT0OOpa3us U MPOUCXOXKICHHS KyabTypHbIX pactenuit H. U.
BaBwuioBa), onpenenats rpaHullbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BIa/IeTh METOJaMH HAayYHOTO MO3HAHUS B OMOJIOTHMHU: HAOIIOJCHHE U OMHCAaHUE
KUBBIX CHCTEM, IIPOLIECCOB W SBJICHUIN, OpraHu3anus M TPOBEICHHE OHOJIOTHYECKOTO
OKCIEPUMEHTA, BBIJBM)KCHHE THUIOTE3bl, BBHISBICHUE 3aBUCUMOCTH MEXKIY HCCIIETyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX PE3YyJIbTaTOB, HCIOJIb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOPHii U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHBIE MPHU3HAKM BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH MPOIIECCOB: OOMEHA BELIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIEeTKe, (POTOCHHTE3a, IJIACTUYECKOIO U JHEPreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIJIOJOTBOPEHHs, PA3MHOXKEHUS, UHIAUBHUIYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yMEHHUE NMPUMEHSTH MOJTy4yeHHbIEe 3HAHUS I OOBSICHEHUS OMOJOTMYECKUX MPOLIECCOB U
SIBIICHUM, JUIS IPUHATHS IPAKTUYECKUX PEIICHUH B TIOBCEAHEBHOM XKHU3HU C LENIbI0 00ecTeueHHs
0€30MaCHOCTH CBOETO 3JI0POBbSI U 370POBbS OKPYKAIOLIUX JIIOJIEH, COOII0fEHUsT HOPM



IPaMOTHOTO TOBEJICHHUSI B OKPY)KAIOLIEH NPUPOJHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOM OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
MIPUPO/IOTIONIE30BAHUS;

YMEHHUE pelaTh 3JeMEHTapHble TE€HETHYECKHE 33Jadyd Ha MOHO- M JUTHOpHAHOE
CKpEIIMBAaHKE, CICTFICHHOE HACIIE0BAHUE, COCTABISTh CXEMbl MOHOTHOPHUHOTO CKPEUIMBAHHUS
IUTSL TIPEACKa3aHusl HAaclIeI0BAaHUS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa TPU
paboTe ¢ yaeOHbIM U Jab0opaTOpHBIM 000PYIOBAHUEM;

yYMEHUE KPUTHUYECKH OIICHMBAaTh W HHTEPIPETUPOBATH HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO IICEBJAOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HMCTOYHHMKOB (CpeacTBa
MaccoBO# MH(pOpPMAIH, HAYYHO-TIOMYJISIPHBIE MaTepUAIIbl), STHYECKHE ACTIEKTHl COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUN, MEIUILIMHE, OMOTESXHOIOT U,

YMEHHE CO3/1aBaTb COOCTBEHHbIE ITMCHbMEHHBIE U YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX HMCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaTt OUOJIOTHH.

[IpenmMeTHbIe pe3ynbTaThl 0CBOCHUS yueOHoro npeamera «buonorus» ¢ 11 knacce 1o0mxHbBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHWHA O MECT€ W POJIM OMOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpa H
HAyYHOTO MHPOBO33PEHHUS, O BKIIA/Ie POCCUHCKUX M 3apyOeKHBIX YIEHBIX-OHOIOTOB B Pa3BUTHE
Oonosornu, PyHKIIMOHAITEHOW TPAMOTHOCTH YeJIOBEKa TSl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJepxKaHNe OMOJIOTUYECKUX TEPMUHOB U MOHSATUI: BU, MOMYJISILINS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHUH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHME, 3KOJOru4eckue (aKkTOpbl, HSKOCHUCTEMAa, MPOAYLIECHTHI,
KOHCYMEHTBI, pEAYIIEHTHI, IIeNH MUTaHUs, 9KOJOrMuecKas nmupamuia, ouoreoreHos, ouochepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBostounoHHass Tteopuss Y. JlapBuHa,
CUHTETHYECKasi TEOPHUs SBOJIIOLMH), 3aKOHBI 1 3aKOHOMEPHOCTH (3apoipliieBoro cxoactsa K. M.
bapa, dyepenoBanus riaBHbIX HamnpaBiieHM U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. BepHaackoro), onpenensith rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMMO3HAaHUS B OMOJIOTHMHU: HAONIOJEHHE U ONHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHM3alUsi U MpPOBEACHUE OUOJIOTHUYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIEJIaTh BBHIBOJIbI HA OCHOBAHUU TOJTYYCHHBIX PE3YIbTATOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHOW  HW3MEHUYMBOCTH, E€CTECTBEHHOrOo  OTOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJOTHMUYECKUX (PAKTOPOB Ha
OpraHu3MBl, IEpEHOCA BEIIECTB U TOTOKA SHEPTUH B 3KOCUCTEMAX, aHTPOIIOTCHHBIX U3MEHEHUI B
HKOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOTr€OXMMHUYECKHX IMKIOB B
ouocodepe;

yYMEHHUE NMPUMEHATH MOJTy4YeHHbIE 3HAHUS Ul OOBSCHEHUs OMOJOrMYECKHX IMPOLECCOB U
SIBIICHUH, JUI IPUHATHS IPAKTUYECKUX PEIICHUH B IOBCEAHEBHOM KU3HU C LIEIbI0 00ecreueHHs
0€30IaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOLIMX JIIOJEH, COONIOJCHUS HOPM
IPaMOTHOTO TMOBEJEHHUsI B OKPYXKAaWoLIEH NpUpPOIHON cpele, NMOHMMaHUE HEOOXOAUMOCTH



WCTIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM ouosorun JUIst panroHaIBLHOTO
MIPUPO/IOTIONIE30BAHUS;

YMEHHUE pellaTh >JEeMEHTapHble OHOJOTMYECKHE 3aJaud, COCTABISATH CXEMbI IEpeHoca
BELIECTB U HEPIUH B IKOcHCcTeMax (LENH MUTaHuUs);

YMEHHUE BBIMOJIHATH JTAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBATh W HMHTEPIPETUPOBATH HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO ICEBJAOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HMCTOYHHMKOB (CpeacTBa
MaccoBOM HMH(poOpMalnuy, HAyYHO-NIONYJISIPHbIE MaTepualbl), paccMaTpuBaTh TIJI00aIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUIM COOCTBEHHYIO
TIO3HIINIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IHCHbMEHHBIE U YCTHbIE COOOIIeHHUs, 0000mas
OMoJIOTHYECKYI0 HWH(POpPMAIMI0O W3 HECKOJBKMX HCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
MOHATUIHBIN anmnapat OMOJIOTHH.



3. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo 4acoB DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3/iesioB U TeM K n (uudposbie)
- NPorpaMmbI Bcero OHTPOILHBIC PaKTHHCCKHE o0pa3oBare/ibHbIE
padoTbI padoThI pecypebi
bubmnoreka [JOK
1 buoyorns Kak Hayka 2 0.5 https://m.edsc%.ru/7f41c292
2 JKuBbie cUCTEMBI M X OpraHU3aIus 1 bubamorera [TOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHHE KIICTKH 8 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
4 KuzaeneaTeabHOCTE KIIETKHA 6 1 ﬁggg;ﬁ:?&i OL(I)?lIf/?f 410292
5 Pa3zmHOXeHUE ¥ MHIMBHUIYATbHOE 5 1 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTE 1 N3MEHYUBOCTE 8 15 bu6mmoreka [IOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenexkuust opranu3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOIOIMH https://m.edsoo.ru/7f41c292
bubanoreka [IOK
8 Peseperoe Bpems 1 1 https://m.edsoL(I).ru/7f41c292
OBIIEE KOJIMYECTBO HACOB I10 34 5 4
I[TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m OpOrpaMME! Beero KO;TpOJIbeIe HpﬁaKanecKHe 06pa30BATEIBHBIE
padoThI padoThI pecypebi
bubmmoreka [IOK
! IBOTOUHOHHAS GHONOTHS d 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 1 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 OpraHnsmbl 1 OKpYxKatowas cpesa 5 1 https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo01ecTBa 1 SKOJIOTUYECKUE CHCTEMBI 9 https://m.eds0o.ru/7f41cc74
bu6mmoreka [IOK
S Pesepsroe spews 2 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 5 55
[TPOT'PAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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