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COJEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buosornss kak Hayka. CBs3p OuonOruM C OOIIECTBEHHBIMHM, TEXHHYECKUMH U JIPYTUMHU
€CTCCTBCHHBIMU HayKam#, (QWIOCO(PHEH, ITUKOH, ICTETUKOH W mpaBoM. Ponbs Owonorum B
(bopMUpPOBaHUN COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

Metoapl TO3HAHUS >KUBOW TPHUPOJABI (HAOMIOACHWE, OHKCIEPUMEHT, OIMCaHHE, W3MEpEHHE,
KJIaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumuu:

[Moprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

TabGauie! u cxembl: «MeTo bl TO3HAHUS )KUBON TIPUPOJIBD).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[IpaxTueckas padota Ne 1. «Mcnonap3oBaHue pa3nUyYHBIX METOJOB IIPU M3YUYEHUU OMOJIOTMYECKHX
0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OpPraHU3aLMA.

XKusble cucreMbl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHus Ouosnoruu. OTIudMe *KUBBIX CHCTEM OT
HEOpPraHUYECKOW TPUPOIbIL.

CpoiicTBa OHocucTeM U UX pazHooOpasue. YpOBHU OpraHu3alii OWOCUCTEM: MOJIEKYJSPHBIH,

KJIETOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIIUOHHO -BUIOBOH, 9KOCHUCTEMHBIH
(ObuoreoneHoTHYeCKHil), OOChHEpPHBIH.
JdemoncTpaumnu:

Tabnuie! u cxembl: «OCHOBHBIE IPU3HAKY KU3HW», «YPOBHH OPTraHU3aAIIAN )KUBOW TIPUPOIBD».
ObopynoBanue: moaens Moiekyasr JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XUMHYECKUHN COCTAB KJIETKH. XMMHYECKHE 3JIEMEHTBI: MAaKPOIJIEMEHTBI, MUKpPOdJIeMEHThl. Bona n
MHHEpaJIbHBIE BEIIECTBA.

OyHKIMU BOJBI U MUHEpAIbHBIX BELIECTB B KiieTke. [loanep:kanue ocMoTHUeckoro 6anaHca.
benku. CoctaB m cTpoeHue OenKOB. AMHMHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHumbie u
3aMEHHUMbIE AMUHOKHCIOTHI. AMUHOKHUCIOTHBII COCTaB. YPOBHU CTPYKTYpPbI OEITKOBON MOJIEKYIIbI
(mepBuYHasi, BTOpUYHAs, TPETUYHAA U YETBEPTHUYHASI CTPYKTypa). XUMUYECKUE CBOICTBA OEIKOB.
buonorndeckue GyHKIIMU OCIKOB.

depMeHThI — Onosoruyeckue karainu3aTopsl. CTpoeHue pepmeHTa: akTUBHBIN LIEHTp, CyOCcTpaTHAas
cnenuduunocts. Kodepmentsl. Buramunbsl. Otinuuss (GEepMEHTOB OT  HEOPraHUYEeCKHX
KaTaJIn3aToOpPOB.

YrneBoapl: MOHOCAaxXapuIbl (TII0K03a, pudo3a U Ae30KcHprudo3a), Tucaxapuisl (caxaposa, JaKTo3a)
U ToJiMcaxapubl (Kpaxmal, TIMKOTeH, 1IeJII0103a). buonornyeckue GpyHKINUN yriIieBOIOB.
Jlunupael: Tpurmuuepuabl, Gocomunuabl, crepounsl. [uapodmibHO-THAPO(YOOHBIE CBOICTBA.
buonorunueckue ¢yHkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB U JUIUAOB KaK MCTOYHUKOB
SHEPrUH.

Hyxneunnossie kucnotsl: JJHK 1 PHK. Hykneotuasl — MOHOMEpBI HYKIEMHOBBIX KUCIOT. CTpoeHHE
u ¢pynkuuu JJHK. Ctpoenne u pynkunn PHK. Bunet PHK. AT®: ctpoenue u pyHKIMH.
[Mutonorus — Hayka o kierke. Kietouynas teopusi — npumep B3aMMOAEHCTBUS uaed M (HakTOB B
Hay4YHOM MO3HAaHUU. MeToabl U3y4eHUsI KIIETKH.

Knerka kak nenoctHas sxuBas cucrema. O01ue Npru3Haky KIETOK: 3aMKHYTasi Hapy)KHasi MeMOpaHa,
moutekyisl JIHK kak renerndeckuii anmapar, cucremMa cuHTe3a Oelika.

Tumns! KJIETOK: SyKapHOTHYECKas U MpokapruoTHyeckas. OCOOEHHOCTH CTPOECHHUS IPOKAPUOTHIECKON
kietku. Knerounas crenka Oakrepuil. CTpoeHue 3yKapHOTHYeCKO KieTKH. OCHOBHBIE OTIMYUS
pacTUTENbHON, )KUBOTHOM 1 TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAas CTEHKa, TIJIMKOKAIUKC, HX (QyHKIHH.
[Ina3martuyeckass MemOpaHa, e€ cBoiictBa u ¢yHkuuu. IluTorulasama u  e€ oOpraHoupbl.
OnnomemOpanuble opranouasl kinetku: OIIC, anmapar 'ombmxku, imzocomsl. [losryaBTOHOMHBIE
OpraHoufpl KJIETKH: MUTOXOHIpPHUH, MiuacTuabl. IIpoucxoxxaeHne MUTOXOHAPUM U IutacTul. Buasl



wiactua. HememOpanHble OpraHoujsl KJIETKH: pPHOOCOMBI, KJIETOUHBIH IIGHTP, LEHTPHOJH,
pECHUYKH, KIyTUKH. DyHKIUHA OPraHOUI0B KIETKU. BritoyeHus.

Anpo — perynsaTopHsbli LeHTp Ki1eTku. CTpoeHue spa: sjepHas 000j104Ka, KapuoIuiazMa, XpOMaTHH,
SIIPBILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpaumuu:

[Moprpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. lllneitnen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk,
M. Vunkunce, P. ®@panknun, K. M. bap.

[Ilnarpammbl: «Pacnpenenenue XMMHYECKUX 3JIEMEHTOB B HEXHMBOUM THpupone», «PacrpeneneHue
XMUMMUYECKUX JIEMEHTOB B JKUBOU MPUPOJEN.

Tabmuuer u _cxemsl: «Ilepuonudeckas Tabnuna XUMHYECKHX 3JIEMEHTOBY», «CTPOEHHE MOJEKYIIbI
BOJIbI», «brocunTes Oenkay, «CTpoeHne MoaeKkyibl oenka», «Ctpoenue pepmenTa», «HyknenHosbie
kucnotel. JJHK», «Ctpoenne monexynbr AT®», «CTpoeHHE 3yKapHOTHIECKOH KIETKN», «CTpoeHue
KUBOTHOM KJIETKN», «CTpOEHHE pacTUTEIbHOU KIETKN», «CTpOoeHHE MPOKAPUOTHUYECKON KIETKHY,
«CtpoeHue sipa KIETKW», «YTIeBOAb, «JIunuap.

OO6opynoBaHe: CBETOBON MUKPOCKOI, 000pYy/I0BaHKE JIJIsl MPOBEACHUST HAOIIOACHUMN, U3MEPECHHUIA,
9KCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHbBIX, )KUBOTHBIX U OAKTEpUAIbHBIX KIIETOK.
JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlaGoparopHass pabota Ne 1. «M3ydyeHue KaTalUTUYECKOW aKTUBHOCTH ()EPMEHTOB (Ha NpuUMepe
aMUJIa3bl WA KaTanas3bl)y.

JlabopaTtopnast pabota Ne 2. «M3yueHne CTpoeHUsT KIETOK PACTECHUH, KUBOTHBIX M OAKTEPHIl O
MHUKpPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnaparax U ux OIMUCaHHE».

Tema 4. /KuzHeaesiTeJIbHOCTh KIETKH.

OOmeH BemiecTB, WKW MeTaboIM3M. ACCUMWIIUSA (TUIACTUYECKUA OOMEH) M JTUCCUMUJISIINS
(’HEepreTuyecKkuii OOMEH) — JBE CTOPOHBI EIWHOTO TMpollecca Meradosm3ma. Poib 3aKOHOB
COXPaHEHHS BEILIECTB ¥ SHEPTUU B IOHUMAHUU METa00IU3MA.

Tumnber oOMeHa BemiecTB: aBTOTPO(MHBIN U TeTepoTpodHbIA. Pob dhepMeHTOB B 0OMEHE BEIIECTB U
MIPEBPALEHUH SHEPTUHU B KIIETKE.

dotocunrte3. CBeroBass U TeMHOBas ¢a3bl GorocuHTe3a. Peaknuu porocunTesa. IhHEeKTHBHOCTD
doTtocunTe3za. 3HaueHue ¢GOTOCUHTE3a JUIsl KU3HM Ha 3emiie. BinusHue ycnoBuil cpensl Ha
(hoTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCUHTE3UPYIoIIe OakTepry. 3HaueHUEe XEMOCHHTE3a /7S )KU3HH Ha 3emIle.
DHeprerudeckuii o0OMeH B KJieTke. Paciienienue BelecTs, BbIACICHNE U aKKYMYTHPOBaHUE SHEPTUU
B KJETKe. JTambl sHepreTudeckoro odmena. ['nmkonu3. bpoxenuwe u ero Buabl. Kucinopoanoe
OKHUCJICHHEe, WU KIeTouyHoe Jbixanue. OxuciaurensHoe ¢dochopunupoBanue. IPPekTUBHOCTH
SHEPreTHYECKOro oOMeHa.

Peakuuu matpuynoro cuntesa. ['enernyeckas mnpopmamusa u JJHK. Peanusauusi renetmdeckoit
uHpopmanuu B KieTke. ['eHeTndyeckuit Ko u ero cBoicTBa. TpaHCKPUMIMS — MAaTPUYHBIN CUHTE3
PHK. Tpaucnsuust — 6uocunte3 Oenka. Dtanbl TpaHcusiuu. KonupoBanue aMUHOKUCIOT. Poib
pubocoM B OHocHHTE3E OenKa.

Heknetounsie ¢opmbl ku3Hu — Bupychl. Mctopusi otkpeitust BupycoB (/. . MiBanoBckwuit).
Oco0OeHHOCTH CTPOEHHS M JKU3HEHHOTO LHWKIa BHUpycoB. bakrtepmodaru. bonesnu pacteHui,
KUBOTHBIX W YEJIOBEKa, BbI3bIBa€Mble BHUpycaMu. Bupyc mmmyHonmedunurta udenoeka (BUY) —
Bo3Oymutens CIIM[la. OOparHas TpaHCKpUNIMS, peBepTraza W wHHTerpasza. IIpodunaktuka
pacmipocTpaHeHus: BUPYCHBIX 3a00JI€BaHHIA.

JdeMoHcTpanum:

Hoptpersl: H. K. Konbuos, JI. . UBanosckuii, K. A. Tumupszes.

Tabauiel 1 cxembl: «Tunel nuTaHus», «MeTabonuzm», «MUTOXOHAPUSI), «IHEPreTUYECKUIl
obMen», «Xmoporutact», «Dotocunrtes», «Ctpoenue JJHK», «CtpoeHune u (QyHKIMOHUPOBaHUE
reHa», «Cunrte3 Oenka», «l'eHeTmueckuii kom», «Bupyce», «bakrepuodarn», «CtpoeHue u
xu3HeHHbIH 1uki Bupyca CIINa, 6akreprodaray, «Pemnukanus JTHK».

O6opynoBanue: mogenu-anrukanun «Yasoenne JIHK u Tpanckpunuus», «buocuHre3 Oenkay,
«CTpoeHue KieTku», Mojienb cTpykrypsl JJHK.




Tema 5. Pa3MHOkeHNe U MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHbIi UK, MM )KU3HEHHBINH UK KIeTku. MHTepda3a u muto3. [Iporecchl, mporekarmue B
uHTepdaze. Perumkanms — peaknus wmarpuudHoro cuurte3a JIHK. Crpoenme Xpomocom.
XpOMOCOMHBIN HabOp — KapuOTUN. JIMIUIOMAHBIA W TalUIOMIHBIA XPOMOCOMHBIE HAOOPHI.
Xpomaruel. Llutonorunyeckue OCHOBBI Pa3MHOKEHHUS U UHIMBUIYAJIbHOTO PAa3BUTHUSI OPraHU3MOB.
Henenue knetku — muto3. Craguu mutosa. [Iporeccsl, Mpoucxo saiime Ha pa3HbIX CTaIUsAX MUTO3A.
buonornueckuii CMbICII MUTO3A.

[Iporpammupyemasi TOeIb KIETKH — aronTo3.

@®opMBbl pa3MHOXKEHUS OPraHU3MOB: O€CII0JI0€ U N0JI0BOE. Buibl 6ecronoro pa3sMHOKEHUS: IEIEHNE
HaJ[BOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKE, BETETATUBHOE Pa3MHOKCHHE.
HckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €10 3HAUEHUE JJIS CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €70 OTIINYHNS OT OECIOIOrO.

Meiios. Cragun meito3a. [Iporeccel, mpoucxosmiue Ha craausx menosa. [loBenenne xpoMocoMm B
Mmeno3se. KpoccrnHrosep. bruosornueckuii CMbICI M 3HaYEHUE MENH03a.

l"ameTorenes — mporiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BbIE JKee3bl: CEMEHHUKHU
u suuHuku. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KJIETOK — raMer (CrepMatro3ou]l, SHUIEKIIeTKa) —
crepMaroreHe3 M oBoreHe3d. (OCOOEHHOCTHM CTpOEHHUs SHLEKIETOK M CHEpPMAaTO30MI0B.
OmnonorBopenue. [lapreHorenes.

WnnuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpHOHANBHOE pa3BUTHE (SMOpUOTEHEe3). OTarmbl
SMOPHOHAIBHOTO Pa3BUTHUS Y TTO3BOHOYHBIX KUBOTHBIX: NPOOJEHUE, TaCTPYJIAIMs, OpPraHOTEHE3.
[ToctomOproHansHOE pa3BuTHE. THUNBI TOCTIMOPHUOHAIBHOTO PA3BHTUS: TMPSMOE, HEMPsMOe
(mmumHOYHOE). BrnusHue cpeapl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u pa3sutre pactenuil. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHM, CTaANU Pa3BUTHA.
JdemoHcTpaumnu:

Tabnuib! u cxembl: «POpPMBI pa3MHOKEHUS OPTaHU3MOBY, «J[BOITHOE OTIIOAOTBOPEHHUE Y IIBETKOBBIX
pacteHuii», «BeretaTuBHOE pa3MHOXEHUE pacTeHMit», «Jlenenune knerku Oakrtepmii», «CTpoeHHE
MOJIOBBIX KIETOK», «CTpoeHHe XpoMOCcOMbI», «Kiterounbiii ki, «Permmukanus [JHK», «Mutos»,
«Mernos», «lIpsmoe u Hempsmoe pa3BuThe», «l'ameroreHe3 y MIIEKONMTAIONIMX U YEJIOBEKAY,
«OCHOBHBIE CTA/INA OHTOIEHE3A.

O6opynoBaHue: MUKPOCKOTI, MHUKpOIIpenapaTsl «CnepmaTo30u bl MJIEKOIUTAIOIIET0»,
«Sineknerka milekonuTarouero», «Kapuoknnes B KieTkax KOpEUIKa JIyKa», MarHUTHas MOJENb-
anmukanus «Jlenenne kinetkn», moaens JTHK, monens metada3zHoit XpoMOCOMBI.

JlaGopaTopHble H IpaKTU4YecKue padoTbi:

JlaboparopHas pabota Ne 3. «Habnronenne MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyka Ha TOTOBBIX
MHUKpOIIpenaparax.

JlaboparopHas pabota Ne 4. «/3ydeHue cTpoeHHs OJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENapaTax.

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3agaun reHeTukH. McTopus pa3BUTHS TEHETHKW. POJIb UTOJOTHHM W 3MOPUOJIOTUU B
CTaHOBJIEHUU T€HETUKHU. Bkiag poccuiickux u 3apy0eKHbIX YUEHBIX B Pa3BUTHE T'€HETUKU. MeTobl
TeHETUKH (TUOPUAOJIOTHYECKUM, LHUTOT€HETUUYECKUM, MOJICKYIsIpHO-TeHeThYeckuil). OCHOBHBIE
TEHETUYECKUE NMOHATHUSA. [ eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBAHUM.
3aKOHOMEPHOCTH HACJIeOBaHUS TPU3HAKOB, ycTaHOBieHHbIe [. Menaenem. MoHoruOpumHoe
CKpelllMBaHHe. 3aKOH eAUHO00pa3us THOpHUIIOB MepBOro mokojeHus. IIpaBuino JOMUHHUPOBAHUS.
3aKoH paclierieHus Mpu3HakoB. ['unoresa unctorsl rameT. [logHOE M HEMOJIHOE TOMUHUPOBAHHUE.
JuruOpuaHoe ckperiBaHue. 3aKOH HE3aBUCUMOIO HAacClIeIOoBaHUs MpU3HaKoB. l{uToreHeTnyeckue
OCHOBBI  JUTHOPUAHOTO  CKpEelIMBaHHs. AHajIu3upyrollee CKpemuBanue. lcnonp3oBaHue
AHAITM3UPYIOIIETO CKPEIIUBAHUS TSl OTIPEACTICHHSI TEHOTUIIA OCOOH.

CueruieHHOE HacieoBaHue mpusHakoB. Pabora T. Moprasa 1o crernjieHHOMY HaclleZJOBaHHIO TEHOB.
Hapymenue cuensienus reHoB B pe3ysbTaTe KpOCCUHTIOBEPA.

XpOMOCOMHasi TEOPUS HACIIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpEAeNeHre Moja. AYTOCOMBbI U TOJIOBBIE XPOMOCOMBI.
['oMmorameTHble U reTeporameTHbIe Oprann3Mbl. HacieroBanue npu3HakoB, CLEIMJIEHHBIX C TIOJIOM.



HN3menunBOoCTh. BHabl M3MEHYMBOCTH: HEHACJEICTBEHHAs M HaclelncTBeHHas. Poisib cpeasl B
HEHACJICICTBEHHOH  M3MEHYMBOCTHU.  XapaKTEpPUCTHKAa  MOJIU(PHUKAIMOHHOW  HM3MEHYHMBOCTH.
BapruannonHbslii psaa v BapuanvoHHas kpusas. Hopma peakuuum npusHaka. KoinmyecTBeHHbBIE U
KaueCTBEHHBIC MTPU3HAKU U X HOpMa peaknuu. CBoHCTBA MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.
HacneacrBenHas, Wiau TeHOTUIIMYECKAsl, M3MEHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTh. Mei03 H
MOJIOBOM TIPOIIECC — OCHOBAa KOMOWHATHUBHOW WM3MEHYMBOCTH. MyTalMOHHAS HW3MECHUYUBOCTb.
Krnaccudukarnuss Myranuii: reHHbIC, XpOMOCOMHBIC, TeHOMHBIC. YacToTa W NPUYUHBI MYTallUU.
Myrtarennbie (pakTopbl. 3aKOH TOMOJIOTUYECKHUX PSJIOB B HACIEACTBEHHON u3MeHuMBOCTH H.
. BaBuioga.

BresnepHas HaclneACTBEHHOCTh U U3MEHYHBOCTD.

I'enetnka uenoBeka. Kapuotun uenoBeka. OCHOBHBbIE METOABl TE€HETUKH  YEJIOBEKa:
T€HEAJTOTUYECKUN,  OJMU3HENOBBIA,  IUTOTCHETHYECKUH,  OWOXUMHYECKHH,  MOJEKYJSPHO-
reHetudeckuid. CoBpeMEHHOE OmpelIeJieHHe TeHOTHIA: IOJHOTEHOMHOE CEKBEHHPOBAaHUE,
TeHOTHIUPOBaHKE, B TOoM uucie c nomoiipio [I[[P-ananuza. HacnenctBenneie 3a0oJieBaHUS
YeJIOBEeKa: TeHHbIE 00Jie3HH, 00JIE3HU C HACTEICTBEHHOUN MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
6ose3nn. ComaTudeckue U reHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIETKU. [IpUHIUIIBI 3J0pOBOTO
oOpasza KW3HM, IUATHOCTUKH, TPO(WIAKTUKM U JIEUEHUS TEHETHYeCKHX OoJe3Heil. Meauko-
FEHETUYECKOE KOHCYJIbTHPOBAHME. 3HAYCHHE MEIUIMHCKOW TEHETUKH B MPEIOTBPAICHUH U
JICYSHUH TCHETHYCCKHUX 3a00JICBAHUH YEIIOBEKA.

JdemoncTpaumnu:

Hoptpetst: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeer-Pecosckuii, H.
. BaBuiios.

Tabmuibl u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE W €r0 IUTOT€HETHYECKas OCHOBa», «3aKOH
pacHieIUieHUs] W €ro IMTOT€HETHYEeCKas OCHOBa», «3aKOH YHCTOTHI TraMer», «J{urubpumnoe
ckperuBanue», «lluromornyeckne  OCHOBBI  JAUTHOPUAHOTO  CKpeIIMBaHUM», «Meito3y,
«B3auMoielicTBrE alIeIbHBIX T€HOBY, «['eHeThuuecKkne KapThl paCTeHUH, KUBOTHBIX U YEJIOBEKAY,
«I'enetnka monay, «3aKOHOMEPHOCTH HACJIEIOBaHUA, CIEIJIEHHOTO C mojom», «KapuoTumsl
YeJIOBeKa H KUBOTHBIX», «Buabl w3MeHunBOCTHY», «MoaudukanmoHHas W3MEHYUBOCThY,
«HacnenoBanue pesyc-dakropay, «I'eHeTHKa TPy KpoBu», «MyTallMOHHAs U3MEHUYUBOCTDY.
OO06opy/oBaHUE: MOICITH-AITIITUKAIIHI «MoHnorubpuaHoe CKpCILIBAHUEY, «Henomnnoe
JoMuHUpOBaHUEY, «JluruOpumaHoe ckpenmBanue», «llepekpécTt XpoMocoM», MHKPOCKON |
MuKpornpenapar «Jpozodwiay (Hopma, myranuu (GopMbl KPBLILEB W OKPAcKW Teia), repOapuit
«I"opox MoceBHOW».

JlaGopaTopHble H NpaKTH4YecKue padoTbi:

Jlaboparopuas pabora NoS5. «/3yueHue pe3ynbTaTroB MOHOTHOPHAHOTO U JAUTHOPUAHOTO
CKpEIIMBAaHUS Y IPO30(UIIbl HA TOTOBBIX MUKPOIpEnapaTaxy».

JlaboparopHas pabota Ne6. «/M3yueHue MoauGUKAIMOHHOW HW3MEHYUBOCTH, MOCTPOCHUE
BAapHUAIIMOHHOTO PAJa U BAPUAIIIOHHOM KPUBOI.

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuil y 1po30(uiabl Ha TOTOBBIX MUKPOIIpEnapaTaxy.
[IpakTnueckas paborta Ne 2. «CocTaBieHre U aHATIU3 POJOCIOBHBIX YEIOBEKA».

Tema 7. Cesiekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa M MpoLECC. 3apoKICHUE CENEeKIMU U nomecTukanus. Yuenue H. 1. BaBunosa
0 IEHTpax MPOUCXOXKICHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHHUU. LIeHTphl MpoMCXOXKaAEeHUS
JOMAIIHUX KUBOTHBIX. COPT, NOpPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIUN. MacCOBbIM U MHIUBUAYAJIbHBIH OTOOPHI B CENEKIIMHM PACTEHUHN U
KHUBOTHBIX. OIleHKa 3KcTepbepa. bIN3kopoICTBEHHOE CKpelluBaHUe — UHOpUAMHT. HucTas JUHUS.
CkpemuBanue yucThiX JuHUM. ['erepo3uc, nim rubpuanas cuna. HepoJcTBeHHOE CKpeluBaHue —
ayrOpuaunr. Otnanénnas rubpuauzanus U e€ ycnexu. McKycCTBEHHBIN MyTareHe3 W MojyuyeHHe
MOJIMIIIIONJOB. JI0CTHXKEHMSI CENEKIIUN PaCTEHUH, dKUBOTHBIX 1 MUKPOOPTraHU3MOB.

buoTexHoorus Kak oTpacib IPoU3BOACTBA. [ 'eHHas HHKeHepHsl. DTaIlbl CO3aHNs PEKOMOMHAHTHON
JHK u tpaHcreHHeix opranusmoB. Kierounas unxkeHepus. Kierodnele KynbTYpBI.
MUKpOKIOHAIBHOE ~ Pa3MHOKEHUE  PAacTEHUH. KnonupoBanue  BBICOKOIIPOAYKTUBHBIX



CEeNbCKOXO03SHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U 3THUecKue mpoodaemsl. [ MO — renerndecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MEI.

JlemoHcTpanmu:

[oprpetsr: H. K. BaBunos, 1. B. Muuypus, I'. /I. Kapneuenko, M. ®@. IBaHOB.

Tabnuiel 1 cxembl: kKapTa «LIeHTPBI TPOMCXOXKIECHUS U MHOTOOOpa3us KYJIBTYPHBIX PaCTCHHII,
«ITopoapl TOMAIIHUX KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHui», «OTaanénnas rudpuan3anus,
«PaboTte! akamemuka M. ®@. MBanosay, «Ilomumnonausy, «O0bEKThI OMOTEXHOJOTHNY, «KileTouHbIe
KyJIbTYphI U KJIOHUpOBaHUE», «KOHCTpynpoBaHUE U MEPEHOC T€HOB, XPOMOCOM.

Ob6opynoBanue: MyJISDKU TUIOJIOB U KOPHEIIONOB JAUKUX (OPM M KYJIBTYpPHBIX COPTOB PACTCHHH,
repOapuii «CenbCKOX035HCTBEHHBIE PACTECHUS.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOJBI W JOCTIDKCHHUSI CEJIeKIIMM pacTeHWH M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIH YYacTOK, B TEMJIUYHOE
X035IUCTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA MIIM HAYIHOTO HIEHTPA)».

11 KJIACC

Tema 1. DBosronOHHAsA OHOJIOTHS.

[Ipennochlnky BO3HUKHOBEHHUSI HBOJIOIMOHHON TEOPUHU. DBOJIIOLMOHHAS TEOpUS M €€ MECTO B
ounosiornn. BiustHuE 3BOIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHUH U IPYTUX HAYK.
CBuzerenbcTBa HBOMIONUU. [lal@OHTOIOTHYECKHE: TIOCIIEIOBATEIbHOCTh TOSBJICHUS] BUIIOB B
MaJI€OHTOJIOTUYECKON JIETONUCH, TIepexoHble (hopMbl. buoreorpadpuueckue: cX0ACTBO U pa3inyne
dayH u G10p MaTepUKOB U OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOACTBA M PA3IMuus JMOPHOHOB pA3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, AaHAJOTUYHbIE, pPYAMMEHTapHbIE OpraHbl,
aTaBU3MbI. MOJIEKYISIPHO-OMOXMMHUYECKHE: CXOICTBO MEXaHU3MOB HACIEACTBEHHOCTH U OCHOBHBIX
MeTaboIMYECKHUX MyTeil y BCeX OPraHu3MOB.

OpomononHas Teopust Y. Jlapsuna. [Ipeanoceliku BO3HUKHOBEHUS JapBUHU3MA. [[BIKYIIIUE CHITBI
SBOJIIONMM BUAOB N0 JlapBuHY (M30BITOYHOE pa3MHOKEHHE IPU OrPAaHUYEHHOCTH PECYpCOB,
HeornpeAeaéHHass H3MEHYUBOCTh, 00ph0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIN O0TOOD).
Cunrternueckas Teopus Bosonun (CTO) u €€ 0CHOBHBIC MOJI0KECHHUS.

MuxkposBosntorus. [Tomyssius Kak eJUHNUIA BUIA U YBOJIOLUU.

JBuxymue cuibl ((akTopsl) 5BOJIOUMU BUAOB B MpuUpoje. MyTallMOHHBIN mpoluecc u
KOMOMHATHBHAsI U3MEHUYUBOCTH. [lonmyssiinoHHbIe BOJHBI U Apeiid reHoB. M3onsnus u Murparus.
EctectBennslit 0TOOp — HampaBistomuid pakTop 3BooIKUUd. POPMBI €CTECTBEHHOTO 0TOOpA.
[IpucnocobaeHHOCT, OPraHU3MOB KakK pe3yiabTaT dBoyouuu. [Ipumepsl mnpucnocoOiIeHuid y
Opranu3MoB. ApoMOP(O3bl U UINO0AIATITAIIUH.

Bun u BunooOpaszosanue. Kpurepuu Buma. OcHoBHBIE POpPMBI BHI000pa30BaHUs: Teorpaduieckoe,
9KOJIOTHYECKOE.

Makposomtorusi.  Dopmbl  dBOMIONMM:  (uIeTHYecKas, IUBEPreHTHas, KOHBEpreHTHas,
napajuiensHas. HeoOpaTuMocTh SBOMIOIHH.

[IpoucxoxkaeHne OT HecneuuaIu3upOBaHHBIX IMpenkoB. [lporpeccupyromas crenuantu3anus.
AnantuBHas paguaius.

JdeMoHcTpanum:

Hoptperst: K. Jlunnen, K. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, 3. ['ekkens,
®. Mromep, A. H. CeBepuos.

Tabauiel u cxembl: «Pa3BuTHe opraHuyeckoro Mupa Ha 3emie», «3apOJbId TMO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «Dopmbl 60pbOBI 3a cymiecTBoBaHUE», «EcTecTBEHHBIH OTOODY,
«MHoroobpa3ue copToB pacTeHuit», «MHOToOOpa3ue TMopojd IKUBOTHBIX», «[lomymsumy,
«MyTanoHHasi W3MEHYUBOCTB», «ApoMopdoss», «mmoamanrtamuny, «OOmmas aereHepanus»,
«/IBmxymue cuiel BoNoNMNY, «Kapra-cxema mapuipyra myrermectsus Y. Jlapsuna», «bopnba 3a
cymiectBoBanue», «lIpucnocobneHHOCTh oOpraHu3MoBy», «l'eorpaduyeckoe BuAO0Opa3OBaHUEY,
«DKOJIOTHYECKOE BIUI000pa30BaHHE.




Ob6opynoBaHue: KOJIICKIMS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPAacKH, HAOOp IUIOJOB M CEMSH,
koyekiust  «[IpuMepsl 3alUTHBIX NPUCHOCOOJIEHUH y IKHBOTHBIX», Mojelnb «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY», 00bEMHAs MoJieNb «CTpOEHNE TOJIOBHOTO MO3Ia IO3BOHOUYHBIX).
buoreorpaduueckas xapra mMupa, KoJUieKIus «DPOopMbl COXPAHHOCTH HCKOMAEMBIX >KUBOTHBIX U
pacteHui», Mozenb amumkanus «llepexkpéct xpomocom», BiaxHble npenaparsl «Pa3zButue
Hacekomoro», «Pa3Butue nsarymku», Mukpomnpenapar «llpozoduna» (Hopma, myranuu (QopMsl
KpPBUIHEB U OKPACKH TeNa).

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

JIaGopatopnas padorta Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPUIOY.
Jlaboparoprast pabora Ne 2. «OmnucaHue TPHCIIOCOOJICHHOCTH OpraHW3Ma U €€ OTHOCHUTEIHHOTO
Xapakrepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuHble TPEACTABJICHUSA O 3apOXKICHUM >KM3HH. HaydHble rumore3sl BO3HUKHOBEHHS
KU3HU Ha 3emie: aObuoreHe3 W NaHCHepMUs. XHUMHUYECKas SBONIONUS. AOHUOTEHHBIN CHUHTE3
OpraHMYECKUX BEIIECTB M3 HEOPraHWYECKUX. DKCIEPHUMEHTAIbHOE IMOATBEP)KJICHUE XUMHYECKOU
sBosmoniy. HauanbHble stansl Ouosornyeckoit asomonunu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHUE NPOTOKJIETKU. [lepBble KIETKM M MX 3BOJIOLUA.
®opMupoOBaHUE OCHOBHBIX TPYIII )KMBBIX OPraHU3MOB.

PazButune xxu3nu Ha 3emuie 1o spam U nepuoaam. Karapxen. Apxeiickas U MpoTepo30McKas
apbl. [laneosolickas spa U €€ nepuoabl: KeMOPUNCKUNA, OPJAOBUKCKHM, CHIIypUNHCKUN, JTEBOHCKUH,
KaMEHHOYT OJIBHBIN, IEPMCKHM.

Me3so3oiickas 3pa U €€ MepHoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3zoiickas spa u €€ nepuoapl: MaJI€OreHOBbIN, HEOT€HOBBIN, AHTPOTIOT€HOBBIM.

XapakTepuCTUKa KIUMaTa M TEOJIOTMYECKUX IpoueccoB. (OCHOBHBIE 3Tallbl 3BOJIIOLUU
PaCTUTENILHOTO U KUBOTHOTO MUpa. ApoMop(o3bl y pacTeHUH U *KUBOTHBIX. [losiBIEHME, pacuBeT U
BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpaXeHHE 3BOJIONUU. OCHOBHBIE CUCTEMATUYECKUE TI'PYIIIIbI
OpPraHU3MOB.

DBOJIONHMS YeTOBEKa. AHTPOMOJIOTUS KaK HayKa. Pa3BuTHE NnpeicTaBiIeHU O TPOUCXOKICHUT
4esoBeka. Meroapl M3ydeHus aHTponoreHe3a. CXOICTBa M PA3jIMYUA YEIOBEKA U JKUBOTHBIX.
CucremaTnyeckoe NOJIOKEHUE YEII0BEKA.

HBwxymue cuibl  ((akropel) aHTpororeHe3a. HacnmeacTBeHHass HM3MEHUYMBOCTb U
€CTeCTBEHHbIN 0TOOp. OOLIeCTBeHHbIH 00pa3 >KU3HU, U3rOTOBICHHUE OpPYAUH TpyZAa, MBIIUICHHUE,
peusb.

OcCHOBHBIE CTaJUH U BETBH 3BOJIIOLIUY YEJIOBEKA: aBCTPAIONNUTEKH, UemoBeK ymensblil, Yenosek
npsMoxoaaui, YenoBek HeaHAepTaIbCKui, Yenosek pazymublid. Haxonku HCKOIIaeMbIX OCTATKOB,
BpeMsI CYIIECTBOBaHMsI, 00JIaCTh paclpoCTpaHeHHs, 00bEM T0JIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUs.

Yenoseueckne pacbl. OCHOBHBbIE OOJbIIME pachl: €BponeoujHas (eBpasuiickas), Herpo-
aBCTpaJlouiHasi  (9KBAaTOpUAJIbHAs),  MOHIoJouaHas  (a3uMarcko-aMepukaHckas).  UepTsl
IPUCIIOCOOJICHHOCTU TPEICTABUTEICH YEIOBEUECKUX pac K YCIOBHSM CyLIECTBOBaHUA. EnuHCTBO
yesoBedeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

Ioptpetsl: @. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, YU. lapBuH.

Tabmuuel u cxembl: «Bo3HukHOBeHHe COJHEYHON cHcTeMbl», «Pa3BUTHE OPraHUYECKOro MHpay,
«PacturenbHas knerka», <«KuBoTHas kierka», «lIpokapmornueckas kinertka», «CoBpeMeHHas
CHUCTEMA OpPraHUYecKoro mupa», «CpaBHEHHME aHAaTOMHUYECKHMX YEpPT CTPOCHHs 4YelIOBEKa U
4eJI0BeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX HAXOJOK IPeIKOB
COBPEMEHHOTO 4YeJoBeKa», «/lpeBHeilmne mroan», «llpeBHue moaw», «llepBele coBpeMEHHbIE
Toan», «YenoBedyeckue pach».

O6opynoBanue: Mmymsku  «lIpoucxoxkaenue yenoBeka» (OOCTBI aBCTPAJONUTEKa, MUTEKAHTPOTIA,
HeaHJIepTallblla, KPOMAaHbOHIIA), CJIENKH WM H300paKEeHUS KAaMEHHBIX OpYyIUil MepBOOBITHOTO
yenoBeka (KaMHHU-YOIIEphl, pyOuia, ckpebiia), FreoXpoHoIorndyeckas Tabiuua, Kourekuus «Popmbl
COXPAHHOCTH MCKOIIA€MbIX KUBOTHBIX U PaCTEHUID.




JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

[Tpaktaeckas pabota Ne 1. «M3ydeHue WCKOMAEMbIX OCTAaTKOB PACTCHHH W JKUBOTHBIX B
KOJUIEKLIUSIX).

OKCKypcHsi «DBOJIOLMA OpPraHuyeckoro Mupa Ha 3emsie» (B €CTECTBEHHO-HAyYHBIH WU
KpaeBeAUeCKU My3eil).

Tema 3. Opranu3msl U OKPY:KAKOIIAsA cpeaa.

DKOJIOTHSI KaK HayKa. 3aJadyd W pa3Aeiibl dKOJOTUU. METONbl SKOJOTUYECKUX HCCIICTOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YENIOBEKA.

Cpenbl 0OuTaHUS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IyIIIHAS, IOYBEHHAs, BHYTPUOPTaHU3MECHHAS.
Okonorudeckue pakropsl. Kinaccudukarus skoaornaeckux GpakropoB: aOMOTHIECKHE, ONOTHICCKHE
Y aHTpomoreHHsle. [leficTBrue sKomornueckux GakTopoB HA OPraHU3MBI.

AOuoTtudeckue (akTophl: CBET, TeMmIeparypa, BIaKHOCTh. dDortomepuonusm. [Ipucnocobienus
OpPraHU3MOB K JACUCTBUIO a0MOTHYECKUX (PaKkTOPOB. brosornueckne puTMsl.

buotuueckue ¢akropel. Buapl OHOTHYECKMX B3aWMOJCHCTBUM: KOHKYPEHIIUS, XWITHUYECTBO,
cum6Ouo3 u ero gopmsl. [lapazutusm, koomepamus, MyTyajn3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCANM3M, HEUTpaiu3M. 3HAUYeHHE OHOTUYECKMX B3aWMOJEHUCTBUM ISt
CYIIIECTBOBAHUS OPTaHU3MOB B MIPUPOJTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapAaKTEPUCTUKH TOMYsAiui. OCHOBHBIC MOKA3aTENH TOIMYJISINN: YUCICHHOCTD,
MJIOTHOCTb, POXKJIAEMOCTh, CMEPTHOCTH, PUPOCT, MUTpalus. [[nHaMuKa YUCICHHOCTH MOMY/ISIIAN 1
€€ perymismus.

JdemoncTpaumnu:

Hoptpetst: A. I'ymbonsar, K. @. Pynse, O. ['ekkens.

Tabmuupl u  cxemsl: kapta «l[Ipupoanpie 30HBI 3emim», «Cpenbl OOWUTaHUS OPTAHH3MOBY,
«DoTonepuoauzmy», «llomymsmum», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYISIUN HH(]y30pUn-
Tydenbkuy, «[lumespie nenmy.

JlaGopaTopHble H MIpaKTH4YecKue padoThI:

Jlabopatopnass pabora Ne 3. «Mopdomornueckne OCOOCHHOCTH pACTEHWW W3 Pa3HBIX MECT
oOUTaHUD.

JlabopaTtopnas pabota Ne 4. «BnusiHMe cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.
[Tpaktuueckas padota Ne 2. «IToacd€T MIOTHOCTH MOMYJISALMKA pa3HBIX BUIOB PACTCHHI.

Tema 4. Cool0miecTBa U 3K0JI0rHYECKHE CHCTEMBI.

CooOmiectBo opraHuzMoB — OuoneHo3. CTpykTypsl OHOIIEHO3a: BHAOBas, MPOCTPAHCTBEHHA,
Tpoduueckas (ruiieBas). Buabi-nomuaanTel. CBsi3u B OHOIICHO3E.

Okonoruueckue cucreMbl (3kocuctemsbl). Ilonstue 006 oskocucreMe U OHOreolEHO3E.
OyHKIMOHATBHBIE KOMIOHEHTHI SKOCHUCTEMBbI: TIPOAYIIEHTHI, KOHCYMEHTHI, peayleHTsl. KpyroBopoT
BEIIECTB U MOTOK YHEPTHH B 3KocucTeMe. Tpoduueckue (MUIEBbIe) YPOBHH SKOCHCTEMBI. [IuieBbie
uenu u cetd. OCHOBHBIE TOKa3aTeld JKOCHUCTEMBI: Ouomacca, MPOIYKIHS. IKOJIOTHYECKUe
MUpaMHUIbl: TPOAYKLUHH, YHCIEHHOCTH, Ouomaccel. (CBOHCTBA HKOCHCTEM: YCTOWYHBOCTD,
camoperynanus, pazsutue. CyKieccus.

[Ipupoanbie  SKOCHCTEMBI. JKOCHUCTEMBI 03€p M  peK. OKOCHUCTeMa XBOWHOTO  HIIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE  DKOCHUCTEMBI. ~ ATpO3KOCHCTEMBL.  YpOoskocucteMbl. buosormueckoe u
X034iCTBEHHOE 3HAU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢aktop ycToWuMBocTH 3KocucteM. CoxpaHeHue OHOJOTMYECKOro
paszHooOpa3us Ha 3emuie.

VYuenne B. . Bepnaackoro o Ouocgepe. ['panuibl, coctaB u cTpykrypa Ouocdepsl. JKupoe
BeniecTBO U ero pynkuuu. OcobeHHOCTH Oruocdeps! Kak rio0abHOM 3KocUCTeMBl. JJluHamMuyeckoe
paBHOBecue U oOpaTHasi cBsi3b B OHocdepe.

KpyroBopoTs! BemecTB U OMOT€OXUMHUECKUE IUKIIBI 3JIEMEHTOB (yriiepoja, a3oTa). 30HAIBHOCTh
o6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3emian. AHTpPONOTreHHbIE U3MEHeHUss B Ouocdepe. [nmodampHBIE
HKOJIOTUYECKUE TPOOIEMBI.



CocymiectBoBanue Ipupoabl U denoBeuectBa. CoxpaHeHHe OHOpa3HOOOpa3usi Kak OCHOBA
ycroitunBoctu Ouocgepbl. OCHOBa palMOHAIBLHOTO YIPABJICHUS MPUPOJHBIMU pECypcaMH U HX
ucnoJib30BaHue. JloCTHKeHUs: OMOJIOTMH U OXPaHa IIPUPO/IBI.

JdeMoHcTpanum:

Hoptpetst: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuuer w cxembl: «IIumessle nenw», «buoneHo3: coctaB W CTpykrypay, «llpupoaHbie
coobmiectBay, «llemnm mwmraHUsAY, «OKoNmorumueckas mnupamuga», «buochepa u dYenoBex»,
«IKocucTeMa MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO jecay, «buoieHo3 Bogoémay,
«ArponeHnos», «IIpuMepHbie aHTPONIOTEHHBIE BO3ACUCTBUS HA NIPUPOLY», «BakHelHIIne HCTOYHUKH
3arpsi3HEHUs1 BO3JyXa M TPYHTOBbIX BOJ», «llouBa — BakHelmas cocrapistonias Oouocheps»,
«®DakTopsl Aerpaganuu nous», «llapHukoBsiil aPpPexT», «DaKkTOpsl PaIUOAKTUBHOIO 3arpsiI3HEHUS
ouocdeps», «O6mas crpykrypa ouochepsi», «Pacnpocrpanenue xu3nu B ouochepe», «O30HOBBIN
sKkpan onocheps», «kKpyroBopot yrieponaa B Ouochepe», «KpyroBopot a3zota B mpHUpoIe».
O6opynoBanue: MoAenp-aniuinkanust  «Tunuunele  OuoneHo3b», Tepbapuit  «PacturenbHble
cooOmiecTBa», KoJutekiuu «buoreHo3», «BpemuTenn BaKHEHIIMX CEIbCKOXO3SIHCTBEHHBIX
KylIbTyp», TrepOapuM W KOJUIEKIMM pAacTeHWH U JKUBOTHBIX, MpPHHAJUIEKAIINE K pPa3HbIM
9KOJIOTUYECKUM Tpynmnam ojaHoro Buaa, KpacHas kaura Poccuiickoit ®@enepammu, n300pakeHUs
OXpaHsSIeMbIX BHJIOB PACTEHUI U )KUBOTHBIX.




INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOI'MN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBiuBaioTCs TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OOYYaIOIIMMHUCS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus: IMYHOCTHBIM, METAIIPEAMETHBIM U IIPEIMETHBIM.
JIMYHOCTHBIE PE3YJIBTATbBI
B cTpykType JUYHOCTHBIX PE3yJbTaTOB OCBOEHMs NpeaMera «buosorus» BbLAEIEHBI CIEAYIOIINE
COCTaBJISAOLIME: OCO3HAHUE 00YYaIOIIUMHUCS POCCUNCKON TPAXIAHCKON MJIEHTUYHOCTH — FOTOBHOCTHU
K CaMOpa3BUTHIO, CaMOCTOSITEIbHOCTH U CaMOONPEENICHUIO, HaJU4Yhe MOTHBALMM K OOYYEHHUIO
OMO0JIOTHH, TIEJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHHUH JIMYHOCTH HAa OCHOBE KIFOUEBBIX
LIEHHOCTEH U MCTOPUYECKUX TpaJuLUN pa3BUTHS OHOJIOTUYECKOTO 3HAHMS, TOTOBHOCTh M
CIOCOOHOCTh OOYy4aromMXCsl PYKOBOJCTBOBATHCS B CBOEH JAEATEIBHOCTU LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIMMH CHCTEME OMOJIOIMYecKOro oOpa3oBaHMs, HaJIUYHUE HKOJIOTUYECKOTO
MIPaBOCO3HAHUS, CHOCOOHOCTH CTaBUTh LEJH U CTPOUTH KU3HEHHBIE IIJIaHbI.
JIM4HOCTHBIE PE3YyIbTAThl OCBOECHMA INpeaMeTa «buoJoTHsD AOCTUTAIOTCS B €AMHCTBE Y4eOHOU M
BOCIIUTATENIbHOM  JIEATENbHOCTH B COOTBETCTBUM  C  TPAAUIMOHHBIMM  POCCHUMCKHUMHM
COLIMOKYJIbTYPHBIMH, HCTOPUYECKMMHM M JTyXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, INPHUHITHIMU B
oOuiecTBe MpaBWIaMd M HOPMAaMM IIOBEIEHUS M CIIOCOOCTBYIOT IIpolleccaM CaMOIIO3HaHMS,
CaMOBOCIIMTAaHUS U CaMOpPa3BUTHUSA, pPa3BUTUS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MNAaTPUOTHU3MA,
YBaXEHHMs] K 3aKOHY W TPABOMOPSAKY, YEJIOBEKYy TpyJda U CTaplieMy IOKOJEHHUIO, B3aUMHOIO
yBa)kKeHHsI, OEpPEKHOTO OTHOILIEHHUS K KYIbTYPHOMY HAaCIEAMIO M TPAAUIIMSIM MHOTOHAIMOHAIBHOTO
Hapoja Poccuiickoit denepannu, IpupoJIe U OKPYKaroIIeH cpee.
JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI yUeOHOTO MpenmeTa «broiaorus» JomKHbI 0TpakaTh TOTOBHOCTD
U CIIOCOOHOCTh OOYYaroNIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH TMO3WIIUEH
JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAalUH, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHH,
COOTBETCTBYIOLIUX TPAJUIMOHHBIM LIEHHOCTSIM POCCHICKOTr0o OOLIECTBa, paclIMpeHHe >KU3HEHHOTO
OMbITa M OMbITA AEATEJBHOCTU B IMPOLECCE pealu3allid OCHOBHBIX HAIIPABJICHUH BOCIUTATEIBHOM
NeATeNbHOCTH, B TOM YUCIIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMA:
Cc(OPMHPOBAHHOCTb I'PAXKIAHCKON MO3ULUU 00Y4aOLIErocs Kak akTUBHOTO M OTBETCTBEHHOI'O YJICHA
poccuiickoro o0IecTBa;
0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SI3aHHOCTEH, YBa)KEHUE 3aKOHA U NIPABOIIOPSIKA;
TOTOBHOCTb K COBMECTHON TBOPUYECKOM JESTEIbHOCTH IIPU CO3/aHUM Y4EOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U M03HABATENbHbIX 33/]a4, BHIIOJHEHUN OMOJIOTHYECKUX HKCIIEPUMEHTOB;
CIOCOOHOCTh OINPENEeIATh COOCTBEHHYIO MO3HIIMIO 110 OTHOLIEHUIO K SIBJIEHUSIM COBPEMEHHON KU3HU
U OOBICHATD €€;
YMEHHUE YUUTHIBATH B CBOMX JACHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOI'O B3aUMOIeHCTBUS Jr0/iell ¢
pa3sHbBIMU YOEXKAEHUSAMH, KyJIbTYPHBIMHU LIEHHOCTSIMHU U COLMAJIBHBIM IIOJI0KEHUEM;
TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHHS YU€OHBIX, I03HABATENIbHBIX U
HCCIIEI0BATENIbCKUX 337124, YBAXKUTEIBHOI'O OTHOIICHUS K MHEHHIO ONIOHEHTOB MpPU OOCYXIEHUU
CIIOPHBIX BONIPOCOB OMOJIOTMUYECKOTO COJICPKAHMS;
TOTOBHOCTH K TYMaHUTapHOM W BOJIOHTEPCKON JESTENBHOCTH;
2) IATPHOTHYECKOT0 BOCTIUTAHUS:
Cc(OPMHUPOBAHHOCTh POCCUICKON Tpa)KAaHCKON MIEHTHMYHOCTH, NAaTPHOTU3MA, YBAXKEHUS K CBOEMY
HapoJy, 4yBCTBA OTBETCTBEHHOCTH Iiepe PoauHoM, rop1ocTH 3a CBOM Kpaii, CBOIO PonHy, CBOM A3BIK
U KYJIBTYpY, NIPOLJIOE ¥ HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuy;
LIEHHOCTHOE OTHOLIEHHUE K IPUPOAHOMY HACJIEUIO U MAMATHUKAM IIPUPOABI, JOCTHXREHUAM Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;
CMOCOOHOCTh OIICHMBATh BKJIAJ] POCCHUICKMX YYEHBIX B CTaHOBJICHHE M pa3BUTHE OUOJIOTHH,
MIOHMMAaHUS 3HaYeHHUs: OMOJIOTMH B TO3HAHUU 3aKOHOB IPHPO/IbI, B KU3HH YeJIOBEKa U COBPEMEHHOTO
00I111eCTBA;
uaenHas yOexxJIEHHOCTb, TOTOBHOCTh K CIY)XeHHUIO M 3amure OTedecTBa, OTBETCTBEHHOCTh 32 €r0
cyan0y;
3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:



OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEJICHNUS;

CIOCOOHOCTh OLIGHUBATh CHUTYallMI0 W TPHUHUMATh OCO3HAHHBIC pEIICHUS, OPHEHTUPYACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSM, CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUH C TPAIULUAMHU Hapo0B Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHNWE K MHUPY, BKIIOYAsl SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
CTOpTa, TpyAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMaHHUE YMOLMOHAIBHOTO BO3JICHCTBUS KUBOM MPHUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIP&XEGHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KauyecTBa
TBOPUYECKOM JIMYHOCTH;

5) ¢puznyeckoro BoOCHUTAHUS, (POPMHPOBAHUS KYJbTYPbl 3/0POBbSI M IMOIUOHAJIBLHOIO
oslaromosyqusi:

MMOHUMAaHKE U pean3aliusi 3I0POBOTO U 06e30macHoro o0pasa )KU3HHU (3J0pOBOE MUTAHKUE, COOTIOICHUE
TUTUEHWYECKUX TPAaBWJI M HOPM, COQJIAaHCHPOBAHHBIA PEXUM 3aHITHHA W OTABIXA, pEryisipHas
¢du3nveckass aKTUBHOCTH), OEpeXHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3710POBbIO;

MOHWMaHWe I[EHHOCTH TMPAaBWJI WHAWBHIYATHHOTO W KOJUIEKTHBHOTO OE€30TIACHOTO TIOBEICHUS B
CUTYaIIUsX, YTPOKAFOIIUX 30OPOBBIO U )KU3HU JIFOJIEH;

0CO3HAHME TIOCIICICTBIUN W HENPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS aJKOTOJIsl, HAPKOTHUKOB,
KYpeHus);

6) TpPy/10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIIO0HE;

FOTOBHOCTh K AKTUBHOM JESATENIbHOCTH TEXHOJOIMUECKOW M COLMaJbHOW HaAmpaBJIECHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSTEIHHO BBIMOIHSITH TAaKylO AE€ATEIbHOCTD;
MHTEpPEC K pa3u4HbIM chepam mpodeccnoHalbHON AesITeNbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BBIOOD Oymymiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTb U CLIOCOOHOCTh K 00Pa30BaHUIO U CAMOOOPA30BAHUIO HA TPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCIUTAHHUS:

9KOJIOTMYECKHU 11eJ1IecCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KM3HU Ha 3emiie, OCHOBE e
CYIIECTBOBAHMS;

MOBBILIEHUE YPOBHSI 3KOJOTHYECKON KYJIbTYphl: IPUOOpPETEHUE OMBITA MJIAHUPOBAHUS MOCTYIKOB U
OIICHKH MX BO3MO>KHBIX OCIIEACTBHIA ISl OKPYKAIOIIEeH Cpe/ibl;

OCO3HaHHKE TTI00aIbHOTO XapaKTepa SKOJIOTHUYEeCKUX MPOOIeM U IMMyTel UX pelIeHHUs,;

CIIOCOOHOCTh HCIOJB30BaTh MPUOOpETaeMble MPU HM3YYECHUH OWOJIOTMM 3HAHUS W YMEHUS NpU
pemieHun mpoOJeM, CBSI3aHHBIX C PalUOHAJIbHBIM IMPUPOAOINOJIBL30BaHUEM (COOIOICHUE MPaBHII
MOBE/ICHUS B MPUPOJIC, HAMIPABICHHBIX HA COXPAHEHHUE PaBHOBECHS B dKOCHCTEMaX, OXpaHy BUJIOB,
IKOCHUCTeM, Onochepsl);

aKTUBHOE HEMNpUATHE ICHCTBUM, NMPUHOCAIIUX BpEI OKpYXKAloIIed NPUPOTHONW cpeie, yMEHHe
IIPOrHO3UPOBATh HEOJArOMPUATHBIE 3KOJIOTHYECKHUE MOCIEACTBUS NMPEANPUHUMAEMbIX JIEHCTBUN U
MpeIoTBPAIATh HX;

HaJIMYME PA3BUTOTO 3KOJOTMYECKOTO MBINUIEHUS, SKOJOTHUYECKOW KYIbTYphl, ONBITA AESITEIHOCTH
9KOJIOTUYECKON  HANpaBICHHOCTH, YMEHMS PYKOBOJCTBOBATHCS MMM B  IO3HABATENIBHOM,
KOMMYHHUKAaTHUBHOHN U COL[MAIbHON MPAaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTHUECKOW JESATEIBLHOCTH
9KOJIOTUYECKOH HAIlPaBICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00I11eCTBEHHOH MPAKTHUKH, OCHOBAHHOTO Ha JMAJOre KyJIbTYyp, COCOOCTBYIOIIEI0 OCO3HAHUIO CBOETO
MecCTa B MOJUKYIbTYPHOM MHPE;

COBEpILIEHCTBOBAHHE S3BIKOBOM M YMTATENBCKOW KYJIbTYpPbl KaK CPEJICTBA B3aUMOJEHCTBHS MEXIY
JIOJIbMU ¥ TIO3HAHUS MUPA;



MMOHUMaHWE crienu (UK OUOJIOTUH KaK HAyKH, OCO3HAHUS €€ posid B JOPMUPOBAHUU PALMOHAIEHOTO
HAyYHOTO MBIIUICHHS, CO3JaHUHU 1IeIOCTHOTO MPECTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €INHCTBE
IPUPOJIBI, YETOBEKa U OOIIECTBA, B MO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEH U pelIeHuH MpooiaeM
COXPAHEHHUs IPUPOJHOTO PABHOBECUS;

yOKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUH JUISI COBPEMEHHON NMBHIIM3AIMH: OOECIIEYeHHS HOBOTO
YPOBHS Pa3BUTHsSI MEIMLMHBI, CO3JaHUE IEPCHEKTUBHBIX OUMOTEXHOJIOTUH, CHOCOOHBIX pEUIaTh
pecypcHble MpOOJIEMBbl pPa3BUTHS 4YEJIOBEUECTBA, IOMCKAa IyTed BBIXOJA U3 IIOOATBHBIX
9KOJIOTMUECKUX IMpoOiaeM M obOecriedeHMsl Mepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALMOHAIILHOMY
WCTIOJIb30BAHUIO IPUPOIAHBIX PECYPCOB U (JOPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKNU3HU;
3aMHTEPECOBAHHOCTD B IMOJIyYEHUH OMOJIOTMYECKUX 3HAHUN B IIEJIAX MOBBIIIEHUS OOIIEH KyJIbTYypHl,
€CTeCTBEHHO-HAYYHOW TPAaMOTHOCTH, KaK COCTaBHOW dYacTu (YHKIMOHAIBHOH TIpPaMOTHOCTH
oOyuarouuxcs, popMupyeMoit Ipyu U3y4eHUU OMOJIOTHH;

MMOHUMAaHHE CYIIHOCTU METOJOB MO3HAHMS, MCHOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HCIO0JIb30BATh IOJy4aeMble 3HaHUS JUIsl aHAJIM3a U OOBSICHEHHUS SIBICHUN OKPY)XKAlOIIEro Mupa u
MIPOUCXOAIINX B HEM N3MEHEHUH, YMEHUE JieNaTh 000CHOBaHHbBIE 3aKIIOUYEHUS HA OCHOBE HAayYHBIX
(aKkTOB M UMEIOIINXCS IAHHBIX C LIEJIBIO MOJIy4YEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCII0JIb30BATh OMOJIOTMYECKUE 3HAHUS I peHIeHUs NpoOieM B
peabHBIX KU3HEHHBIX CHTYaIlUsX;

OCO3HAHME IIEHHOCTH HAy4YHOW JEATEJIbHOCTH, TOTOBHOCTb OCYILECTBJISATh MPOEKTHYIO H
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHMIO U CaMOOOpa3oBaHUIO, K aKTUBHOMY
MTOJIy4YE€HUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHO CTIMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl 0OCBOCHHS y4eOHOT0 npeaMeTa « bronorus BKIIYal0T: 3HaYUMbIe JIs
(dbopMuUpOBaHUS  MHUPOBO33PEHHUS  OOYUYAIOMUXCA  MEKIUCHUIUTMHAPHBIE  (MEXIPEIMETHBIC)
oOlIeHay4YHbIe TTOHITHS, OTPaXKaroIIie IeTIOCTHOCTh HAyYHOH KapTHHBI MUpa U CrienupUKYy METOI0B
MO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SJHEPIUs, IBJICHUE, TPOLIECC, CUCTEMA,
Hay4yHbIN (aKT, IPUHIUI, TUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIel0oBaHue, HAOII0eHHE,
U3MEpEeHue, HKCIEPUMEHT U JPYIHX), YHHUBepcalbHble ydeOHble MAeWCTBUS (IIO3HABATEJIbHbIE,
KOMMYHHUKAaTHBHBIE, PEryJIsTHBHBIE), oOecrneunBapomue ¢GopMupoBaHue  (QyHKIIMOHAIBHON
rPaMOTHOCTH M COI[MAIBHOM  KOMIIETEHIMM OOYYalolIUXCs, CIOCOOHOCTh  OOydaroluxcs
HCIO0JIb30BaTh OCBOEHHBIE MEXAUCLUUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAJIbHbBIC
yueOHbIe IeHCTBUS B IO3HABATEIHLHOM U COLIMAIBHON MPAKTHKE.

MetanpeaMeTHbIEe pPe3ylbTaThl OCBOSHUS MPOTPaAMMBbl CpelHEro oOIiero 0o0pa3oBaHUs IOJDKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITENIBHO (OPMYITHPOBATH U aKTYaAIM3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
UCIOJIb30BAaTh TPU OCBOCHUHM 3HAHUWA TNPUEMBI JIOTMUECKOTO MBIILICHUS (aHalM3a, CHHTE3a,
CpaBHEHHUsI, KIacCU(PHUKAIUU, 0000IIEeHNs ), PACKPHIBATH CMBICIT OMOJOTUYECKUX TTOHITHH (BBIIEIATH
WX XapaKTepHbIEC MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMU MOHATUSIMU);

OTIPEIeNATh IIeNIU JAEATEIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUH UX TOCTHIKEHUS, COOTHOCHUTH
PE3yNbTaThl JEATEIBHOCTH C MOCTABIEHHBIMHU IEJISAMH;

MCI0JIb30BaTh OMOJOTHYECKHE MOHATHS ISl 00bsICHEHUS (DAKTOB U SBICHHM KMBOW TIPUPO/IBI;
CTPOUTH JIOTMYECKHE PACCYKICHUS (MHIYKTUBHBIC, NEAYKTUBHBIE, IO aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PACCMATPHUBAEMBIX SIBICHUAX, (DOPMYIHpOBaTH BBIBOABI U
3aKIIIOUEHUS;

MIPUMEHSITh CXEMHO-MO/IEbHBIE CPEJICTBA /TSl MPEACTABICHHS CYIIECTBEHHBIX CBSI3€H M OTHOIICHUIN
B H3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUMU Pa3HOTO pOJa, BBISBICHHBIX B
pa3IUYHBIX HHOOPMAIIMOHHBIX HCTOYHUKAX;

paspabaTeiBaTh IUIaH peEIIeHUs NpoOJeMbl C Y4ETOM aHalu3a HMMEIOIIMXCS MAaTepHAbHBIX H
HEMaTepHUaTbHBIX PECYPCOB;



BHOCUTH KOPPEKTHUBBI B JCSITEIHHOCTH, OICHHBATh COOTBETCTBUE PE3YyIbTATOB IICNISIM, OICHUBATH
PUCKH TIOCTIEICTBHIA JIEATEIILHOCTH,
KOOPJIMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBHUSAX PEATHHOTO, BUPTYAITBHOTO U KOMOMHUPOBAHHOTO
B3aHUMO/JICHCTBUS,
pa3BHBaTh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIe HCCIEI0BATEIbLCKHE IEHCTBHS
BIIAJICTh HABBIKAMHU YI€OHO-HCCIIEI0BATEIHCKON U MPOSKTHOM JACSITEILHOCTH, HABBIKAMH Pa3peIIeHuUs
mpo0ieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY TIOMCKY METOJIOB peUICHUS
MPAKTUYECKUX 337134, IPUMCHECHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;
HCII0JIb30BATh PA3JIMYHBIC BHJIBI ACITCILHOCTH 10 IOJTYYCHHUIO HOBOTO 3HAHUS, €0 MHTEPIPETAIUH,
PeoOPa30BAHMUIO U MPUMEHEHHUIO B YYEOHBIX CUTYaIUSAX, B TOM YHCJIC NPH CO3/JaHUU YICOHBIX H
COIMAJILHBIX IMPOCKTOB;
(hopMHPOBATh HAYYHBINA THUI MBIIIUICHHUS, BIIaJIETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMH MTOHATHSIMH
Y METOJIaMU;
CTaBUTH U (POpPMYIIMpPOBATH COOCTBEHHBIC 3a/1a4M B 00pa30BATEIBHON JEATCIHHOCTH M JKH3HECHHBIX
CUTYaITUsIX;
BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBSI3M M aKTYaJIM3MPOBATH 3aJlady, BBIJIBUTaTh THIIOTE3y €€
pEIIeHHs, HaXOIUTh apTyMEHTHI I JTOKa3aTeIbCTBA CBOMX YTBEPXKJICHUM, 3a/1aBaTh IMapaMeTphl U
KPUTEPHUH PEIICHUS;
aHAJIM3WPOBAThH TOJIydCHHBIC B XOJIe PEIICHUS 3aJa4dl Pe3yJabTaThl, KPUTUYCCKU OIICHHBATh WX
JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHUBAThH TIPUOOPETEHHBIHN OIIBIT;
OCYILIECTBIIATh  IICJICHANIPABIICHHBIM TOWCK TIEpeHOCa CPEICTB M CIIOCOOOB  JICHCTBHS B
poheCcCHOHANBHYIO CPEY;
YMETh MEPEHOCUTDH 3HAHUA B MO3HABATENBHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;
YMETbh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE WJEH, MpEAjaraTb OpUrMHAIbHBIE MOJXOAbI M PEHICHHs, CTaBUTh MPOOJIEMbI U
3aJ1auu, JOIMyCKAIOUINe albTEPHATUBHBIE PEIICHHUS.
3) pabora ¢ ungopmanmei:
OpUEHTHPOBATHCS B PA3JIMYHBIX HMCTOUYHUKAX HHPOpMaIuu (TeKCcTe y4eOHOro mocoOus, Hay4HO-
MOMYJISIPHOM JIUTEpaType, OMOJIOTHUECKUX CIIOBAPSIX U CIIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbBIX,
B UHTepHeTe), ananu3upoBaTh HHPOPMAIIMIO Pa3IMUHbIX BUAOB U (OPM MpeACTaBICHUS, KPUTUUECKH
OIICHUBAThH €€ JOCTOBEPHOCTh U HEPOTHUBOPEUHBOCTH;
(dbopMynupoBaTh 3aMpOChl U MPUMEHSTh Pa3IMYHbIE METOAbI IIPU MOUCKE U OTOOpPE OUOIOTMYECKOM
uHpopmMaluy, He0OX0AUMOM /7Sl BBIIOJTHEHUS Y4EOHBIX 3a/1a4;
npuoOpeTaTh  OMBIT  HUCHOJB30BaHUS  MH(YOPMAIIMOHHO-KOMMYHHKATHUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUSI PA3IMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYI (GOpMY MpeAcTaBlIeHUs OHOJOTUYECKOW HH(pOpMAINH
(cxembl, rpaduky, TUarpamMmbl, TaOIUIIBI, PUCYHKH U IPYTOe€);
HCIOJIb30BaTh HAYYHBIN SI3bIK B Kaue€CTBE CPEJCTBA MpHU padoTe ¢ OMOJIOruveckoi HHpOopMaIuei:
MPUMEHATh XUMHUYECKHEe, (U3MUeckue ¢ MaTeMaTUYeCKue 3HaKu U CHMBOJBI, (HOpMyIbI,
ab0peBHaTypy, HOMEHKIATYPY, UCIIOIH30BaTh U IPe0OPa30BhIBATh 3HAKOBO -CUMBOJINYECKHE CPEICTBA
HarJITHOCTH;
BIIJIETh HAaBBIKAMU PACTO3HABAHMS M 3alIUTHl MHQOpMAIMH, HWH(YOPMAIMOHHONW Oe30MacHOCTH
JTUYHOCTH.
OBiajeHHe YHHMBEPCAIbHBIMH KOMMYHUKATHBHBIMHU AeliCTBUSIMH:
1) o6enue:
OCYILIECTBIISITh KOMMYHHUKAIMM BO BceX cdepax >KH3HH, aKTHBHO YYacTBOBAaTh B JUAJIOTe WM
JIMCKYCCHU TIO CYIIECTBY 00CYKIaeMO#l TeMbl (yMEHHE 3aJIaBaTh BOMPOCHI, BHICKA3bIBATH CYXKICHUS
OTHOCHUTEIILHO BBHITIONHEHUS TMpeajaraeMoi 3aJadyd, y4YUTHIBaTh HHTEPEChl M COTIACOBAHHOCTH
MO3UIMI IPYTUX YYACTHUKOB JAUAJIOTA WM JUCKYCCHUH);
pacmo3HaBaTh HeBepOadbHBIE CpPEACTBA OOIIEHUS, MOHUMAaTh 3HAYEHHE COIMAIBHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYyalldd, YMETh CMAT4aTh KOH(DIUKTHI M BECTU
MIEPETOBOPHI;



BJIIETh Pa3JINYHBIMU clIOCOOaMH OOLIEHUSI M B3aUMOJEMCTBUS, IOHUMATh HAMEPEHUS IPYTUX JIIOJEH,
MPOSIBIIATH YBAKUTEIHHOE OTHOIIECHUE K COOSCETHUKY U B KOPPEKTHOU hopme popMyTHpoBaTh CBOU
BO3PaKEHMUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3pPEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

[IOHUMAaTh W KCIO0JIb30BATh IMPEUMYILECTBA KOMAHIHOM M MHIUBUIYaJIbHOM pabOThl IPU PELIEHUU
OMOJIOTUYECKON MpOoOIeMbl, OOOCHOBBIBAaTh HEOOXOJMMOCTh MPHUMEHEHHS TPYNIOBBIX (opm
B3aUMO/ICHCTBUS NPU PELIEHUH yueOHOH 3a1a4H;

BBIOMPATh TEMATUKY U METOIbl COBMECTHBIX JEHCTBUI C yUETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOTO WIEHA KOJJIEKTUBA;

MIPUHUMATh L€ COBMECTHOM AEATEIbHOCTH, OPraHW30BbIBaTh U KOOPAMHUPOBATH JAECUCTBUS IO €€
JOCTH>KEHHIO: COCTAaBIIATh IUIAH JIEMCTBHM, pacupeiesaTb POJU € y4ETOM MHEHMM YYaCTHUKOB,
00CyXXJaTh pe3ylbTaThl COBMECTHOM pabOThI;

OIICHMBAaTh KayecTBO CBOET0 BKJaJa M KaXJOr0 y4YaCTHHMKAa KOMAaHJIbl B OOIIMH pe3ylbTaT Mo
pa3paboTaHHBIM KPUTEPHUSM;

IpeiaraTb HOBbIE MMPOEKTHI, OLIEHUBATh UAEH C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUUYECKOMN
3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTHUBHOE CTPATETHYECKOE TIOBEJACHHE B PAa3IMYHBIX CUTYaIUSAX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

OBnajeHHe YHMBEPCAJIbHBIMH PeryJsiTAHBHBIMM 1eHCTBUSIMH:

1) camoopraHusanus:

UCIO0JIb30BaTh OMOJIOTUYECKHE 3HAHUS JUISl BBISBICHUS MPOOJEM W UX pEHIeHHs] B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BbIOMPATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUI 1IeJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JECHCTBUSX
U TIOCTYIKaX IO OTHOILEHUIO K JKUBOW IPUPOJIE, CBOEMY 3[J0POBBIO U 3[J0POBBIO OKPYKAIOIIHUX;
CaMOCTOSTEJIBHO OCYILECTBIIATh MO3HABATENBHYIO NIESATEIbHOCTh, BBIABIATH IMPOOJIEMBI, CTaBUTh U
(bopMynupoBaTh COOCTBEHHBIE 3a7]aull B 00Pa30BATEIILHON JESITEIbHOCTH U JKU3HEHHBIX CUTYALIUsAX;
CaAMOCTOSITEJIBHO COCTABJIATh IUIAH pEIIEHUs NpoOJIeMbl € Y4ETOM MMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclupATh paMKU y4eOHOrO IpeMeTa Ha OCHOBE JIMUHBIX NPEAIOUTCHUN;

Jies1aTh OCO3HAaHHBIN BBIOOD, apIryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (DOPMUPOBAHUIO M MPOSBICHHUIO IIHUPOKOH 3pYAULIMU B pa3HbIX OOJIACTSIX 3HAHUIA,
IIOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENIbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CHUTYaIUsIM, BHOCUTh KOPPEKTUBBI B JIESTEIbHOCTh, OLIEHUBATh COOTBETCTBHE
pe3yabTaTOB LEIAM;

BJIaJIeTh HaBBIKAMU IIO3HABATENbHOM pe(dIeKCHHM KaK OCO3HAHMS COBEpIIAEMbIX JACHCTBUI U
MBICIIMTEIBHBIX MIPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHUH, HCIIOJIb30BaTh MPUEMBI pedaekcun Juis
OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;

YMETbH OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELIECHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHUX MPU aHAJIN3€E PE3yJIbTaTOB AECATEIbHOCTH;

3) npunsiTHe cedsl M APYIrUX:

IIPUHUMAThH ce0s, IOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apTyMEHTBI IPYTHUX IPU aHAIN3€E PE3yJIbTaTOB AECATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPaBO JPYrUX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbTarbl ocBoeHus mporpaMMbl COO no 6uosioruu Ha 6a30BOM YpOBHE BKIIIOYAIOT
cnennpuyeckue 1 yuebHoro npeamera «bruoaorus» HaydHble 3HaHUS, YMEHUS U CIIOCOOBI AeHCTBHIA
[0 OCBOCHHIO, MHTEPHpPETAllMU M MpeoOpa3oBaHUIO 3HAHHWM, BHJIbI JNEATEIBHOCTH MO IOJIYYCHHIO
HOBOTO 3HAHHSA W NMPUMEHEHUIO 3HAHUU B PA3IMYHBIX YYEOHBIX CHUTYaIlUSX, a TAaKKe B pealbHBIX



KU3HCHHBIX CHUTYyallUsiX, CBS3aHHBIX ¢ Owuosorueil. B mporpamme mnpeaMeTHbIE pe3yabTaThl
IIPEJICTaBJIEHBI 110 r0J1aM OOy4YEeHHUSI.

[IpenMeTHBbIE pe3yNbTaThl OCBOCHHS ydeOHOTO mpenmMera «buonorus» ¢ 10 Kiacce NOTKHBI
OTpaxkarb:
c(OPMHUPOBAHHOCTH 3HAHHWI O MECTE M POJHM OMOJIOTHH B CHCTEME HAYYHOTO 3HAHHUS €CTECTBEHHBIX
HayK, B (OpPMHpPOBAHMM COBPEMEHHONW €CTECTBEHHO-HAYYHOM KapTUHbl MHpa M HAy4dHOTO
MHUPOBO33PEHHUS, O BKIJIAJEC POCCHHCKUX U 3apYOCIKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;
YMEHHE PacKpbIBaTh COJAEpKaHUE OMOJOTMYECKUX TEPMUHOB M MOHITHM: KU3Hb, KJIETKA, OPTaHU3M,
MeTabosu3M (0OMEH BEUIecTB W IMPEBpAIllEHHE YHEPTUHN), TOMEOCTa3 (CaMOpPEeryIslus), YPOBHEBAs
OpraHM3ainusi >KMBBIX CHCTEM, CaMOBOCIPOM3BEAEHHE (PENpOJyKIHs), HACIEACTBEHHOCTD,
M3MEHUYUBOCTb, POCT U PAa3BUTHUE;
yYMEHHE H3JlaraTb OMOJIOTHYECKHE TEOpUH (KJIETOYHAs, XpPOMOCOMHAs, MyTallUOHHAas, LIEHTpaJIbHas
JoTMa MOJIEKYIsipHO# Ouosiorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o
LIEHTPaxX MHOrooOpa3usi U MPOUCXOXKJEHUsl KynbTypHbIX pacteHuid H. U. BaBuiosa), onpenensits
TpaHUIIBI KX IPUMEHUMOCTH K KUBBIM CUCTEMaM;
yMEHHE BIIaZIeTh METOJaM{ Hay4YHOTO NO3HaHMsI B OHMOJOTHH: HAONIOJIEHUE M OMHCAHUE >KUBBIX
CUCTEM, TMPOIIECCOB M SBJICHHI, OpraHu3alus M MpPOBEJEHHE OHOJIOIMYECKOTO SKCIIEPUMEHTA,
BBIJIBH)KEHHE TUIIOTE3b], BBISIBICHNE 3aBUCUMOCTH MEXIy HCCIIEAyEMbIMU BeTMYMHAMHU, 0ObSICHEHUE
MOJIyYE€HHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSITHUM, TEOPUN U 3aKOHOB, YMEHUE JIETaTh
BBIBO/IbI HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;
YMEHHE BBIAEIATh CYIIECTBEHHbIE MPU3HAKW BHUPYCOB, KIETOK MPOKAPUOT M  IYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUHBIX OpPraHM3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHa BEIIECTB U
IIPEBpAILEHUs] SHEPIMH B KIETKE, (POTOCUHTE3a, IUIACTHMYECKOIO M HSHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHIUBHIYalbHOTO pPa3BUTHSA
opraHu3ma (OHTOTEHE3);
YMEHHUE IPUMEHSATD [0JTy4eHHbIE 3HAaHU 1151 00BACHEHUS1 OMOJIOrMUECKUX MPOLIECCOB U SIBICHUH, AT
IIPUHATUS NPAKTHUECKUX PEIICHUH B MOBCEIHEBHOM JKM3HHU C LENbI0 o0ecredeHns 0e30nacHOCTH
CBOETO 37I0POBbSl U 370POBbsl OKPY)KAIOUIMX JIFOJEH, COOMIOAEHNS HOPM T'PaMOTHOIO INOBEJICHMS B
OKpyXKarolllel IMPUPOJHOW cpesne, INOHMMaHHE HEOOXOJMMOCTH MCIIOJIb30BaHUs JOCTHKEHUH
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOT MM [l PAMOHAIBHOTO MTPUPOJIOIIOJIb30BAHHUS;
YMEHHUE pelIaTh 3JEMEHTapHble I'€HETUYECKUE 3aJaud Ha MOHO- M JUTMOpPHUIHOE CKpELIMBaHMUE,
CLIETIJIEHHOE HACJEJOBAHUE, COCTABIIATh CXEMbl MOHOTMOPUIHOTO CKPELIMBAHUA Ul MPeICKa3aHUs
HacJleZI0BaHUs IPU3HAKOB y OPraHU3MOB;
YMEHHUE BBINOJHATH J1a00OpaTOpHble U MpaKkTHdeckue padoThbl, cOOI0AaTh IpaBUia MpHU paboTe C
y4eOHBIM U JJa0OpaTOPHBIM 000PYIOBaHUEM;
YMEHHUE KPUTHUYECKU OLICHUBATh U MHTEPIPETUPOBATh MHPOPMALIUIO OHOIOTHYECKOIO COEp KaHus,
BKJIIOYAOLYI0 IICEBJAOHAY4YHbIE 3HAHMA U3 Pa3IMYHBIX MCTOYHUKOB (CpeAcTBa MaccOBOU
nHbOpMalLNY, HAyYHO-TIOMYJISIPHbIE MaTepHaIbl), STUYECKHUE aCIIEKThl COBPEMEHHBIX HCCIIeI0OBaHUH B
Onosioruu, MeMLKHE, OMOTEXHOJIOT HH;
yYMEHHUE cO03/jaBaTh COOCTBEHHbIE NMHUCBMEHHBIE U YCTHbBIE COOOILIEHMs, 00001as OHMOJOrHYECcKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO MCIIOIb30BaTh MOHATUHHBIN annapaT OMOJIOTHH.

[IpenmeTHble pe3yabTaThl OCBOEHHs yueOHOro npenmera «buonorus» ¢ 11 knacce nOJKHbBI
OTpakaTh:
Cc(OPMHUPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJIOTMU B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAy4YHOHl KapTMHBI MHpa M HAy4YHOTO
MHUPOBO33PEHUS, O BKIJIAJC POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIMOHATBLHON TPAMOTHOCTH YeNIOBeKa JUIsl PEIICHNUs )KU3HEHHBIX 3a/1a4;
YMEHHUE PacKpbIBaTh COJIEpKaHnue OMOJIOTMYECKUX TEPMUHOB U MOHATUN: BUJI, OIS, TeHODOH],
HBOJIIOILUS, JBWXKYIHME Ccuibl  ((akToOphl) HBOJIOLUUHM, IMPUCIOCOOIIEHHOCTh OpPraHU3MOB,
BUJI000pa30BaHue, HKOJIOTHMUYECKHE (aKTOPbI, IKOCUCTEMA, MPOIYLIEHThI, KOHCYMEHTHI, PEIyLEHTHI,
LEeNH MUTaHUsA, SKOJOrHuyeckas mupaMmua, obuoreoreHos, buocdepa;



YMEHHE H3JIaraTh OHOJOTHYecKHe Teopuu (dBoonmoHHas Teopus Y. JlapBwHa, CHHTETHYECKas
TEOPHsI BOJIIOIINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxojactBa K. M. Bapa, uepenoBanus
[JIABHBIX HampaBieHwid u myred osomonuu A. H. CeepmoBa, yuenuss o Owochepe B.
N. Bepuajckoro), onpenensiTh TpaHULlbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM,;

YMCHHC BJIAaJACTh MCTOAAMH HAYYHOI'O IMO3HAHUSA B 6I/IOJIOI‘I/II/IZ Ha6JIIOIIeHI/I€ 1 OIIMCAHHUC KUBBIX
CHUCTCM, IIPOLECCCOB U ﬂBJ’IeHI/If/’I, opraHusanuvss M IPOBCACHUC 6I/IOJIOFI/I‘ICCKOFO SKCIICPUMCHTA,
BBIIBUKCHHUEC I'MIIOTE3bI, BBIABJICHUC 3aBUCUMOCTHU MCKIY UCCICAYCMbBIMU BCIIMYMHAMU, O6’I)$ICH€HI/I6
IMOJIYYCHHBIX PE3YJIbTAaTOB, UCIIOJIb30BAHHBIX HAaYUYHBIX HOH?[TPIfI, TCOpI/If/’I M 3aKOHOB, YMCHHUC ACJIATh
BBIBO/JIbI HA OCHOBAHUH ITOJIYYCHHBIX PC3YJIbTATOB;

YMCHUCEC BBIACTIATE CYHICCTBCHHBIC IIPU3HAKH CTPOCHU A 6I/IOJIOFI/I‘-ICCKI/IX 00BEKTOB: BHUIOB, HOHy.H)HIPIfI,
MPOYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTEOLIEHO30B U YKOCHCTEM, OCOOCHHOCTH TPOLIECCOB:
HAaCJEACTBEHHONW M3MEHYMBOCTH, €CTECTBEHHOT'O0 OTOOpa, BUI000pa30BaHUsI, MPHUCIOCOOIECHHOCTH
OpraHmu3mMosB, HeﬁCTBHH 9KOJIOTHYCCKUX (paKTOpOB Ha OpraHu3Mbl, MEPCHOCA BCHICCTB MW IIOTOKA
OHCPTHUH B DKOCUCTEMAX, aHTPOIIOTCHHBIX U3MEHEHHUH B DKOCUCTEMAX CBOEU MCCTHOCTH, KPYyroBOpOTa
BEIIIECTB U OMOTCOXUMUYECKUX ITUKIIOB B Onocdepe;

YMCHUEC NPUMCHATD NIOJTYYCHHBIC 3HAHUA TJIA 00BsICHEHNT OMOIOTNYECKUX MpouecCoB U HBHGHHﬁ, JJIA
MPUHATHUS NPAKTUYECKUX PELIEHUN B MOBCEJHEBHOM KM3HU C LIE€JbI0 oOecredeHus 0e30MacHOCTH
CBOETO 37I0POBBSI M 370POBbsI OKPYKAIOIIMX JIFOACH, COONIOACHUS HOPM TPaMOTHOTO IMOBEACHUS B
OKpYXalolled TPHUPOTHON cpeae, TMOHMMAaHHE HEOOXOJUMOCTH HWCIOIB30BAHMS JTOCTHKEHUI
COBPEMEHHOW OMOJIOTHH /ISl pAaIlHOHAILHOTO TIPUPOAOTIONH30BAHNUS;

YMEHHE peliaTh AJIeMEHTapHbIe OWOJIOTHYECKUE 3a/laud, COCTABIIATH CXEMBI MEPEHOCa BEIIECTB H
SHEpPruM B KocHucTeMax (Lenu MUTaHus);

yYMEHHE BBINOJHATH JIa0OpaTOpHbIE U NpakTUdYeckhe pabdoThl, cOONIONaTh MpaBuia Hpu padore ¢
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBaHUEM;

yYMEHHE KPUTUYECKU OIIEHUBATh U MHTEPIPETHUPOBATh UHPOPMAINIO OHOJIOTHYECKOTO COJIEpKaHus,
BKJIIOYAIOUIYIO TICEBJOHAy4YHbIE 3HAHUS M3 PAa3IMYHBIX HCTOYHUKOB (CpeAcTBa MaccOBOM
uH(popMaluy, HAYYHO-TIOMYJSIPHBIE MaTepualbl), paccMaTpUBaTh TJI00AIbHBIE 3KOJOTHYECKHE
poOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 1O OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UITHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIECHHS, 00001Ias OHOJOTHYECKYIO
MH(OPMALIKIO U3 HECKOIBKUX UICTOYHUKOB, TPAMOTHO UCIIOIb30BaTh HOHSITUHHBIN anmapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne | HaumenoBanue pasnenoB u | KosmuecTBo yacoB DOnekTpoHHbIE (IUPPOBHIC)
I/l | TEM TPOTPaMMBbI Bcero | Kontposbhbie | [IpakTrueckue | 00pa3oBaTeIbHbIE PECYPCHI
paboThl paboThI
1 | buosnorus kak Hayka 2 0.5 bubnuoreka [HOK
https://m.edsoo.ru/7f41c292
2 | XuBbie cHCTEeMBI W HX 1 bubnuoteka [HOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMUYECKUH  COCTaB W 8 1 bubmmoreka HOK
CTPOCHHUE KJIIETKU https://m.edsoo.ru/7f41c292
4 JKuzHenesTembHOCTh KIICTKH 6 bubnmmoreka [HOK
https://m.edsoo.ru/7f41c292
5 PazmHoxenue u 5) 1 bubnuoteka [HOK
WHIUBUIyaIbHOE Pa3BHTHUEC https://m.edsoo.ru/7f41c292
OpPraHU3MOB
6 | HacimencTBeHHOCTD " 8 1.5 bubnmroreka LIOK
W3MEHYMBOCTh OPTaHU3MOB https://m.edsoo.ru/7f41c292
7 Cenexumst OpraHU3MOB. 3 bubnuoteka [HOK
OCHOBBI OHOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 | PesepBHOE Bpems 1 bubnmroreka LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO | 34 0 4
YACOB I10 I[TPOI'PAMME
11 KJIACC
No | HaumenoBanue pasnenoB u | KomudyecTBo yacoB DnekTpoHHbIe (UG POBHIC)
/T | TEM MPOTPaMMBbI Bcero | Kourponbhsie | [Ipaktudeckue | 00pa3oBaTeIbHbIE PECYPCHI
paboThl paboTHI
1 DBOJIFOIIMOHHAS OWOJIOT U 9 1 bubanorexa [HOK
https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBEHHE U pa3BUTHE 9 0.5 bubnuoteka [HOK
KU3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYyKaroIias 5 1 bubnuoteka [HOK
cpena https://m.edsoo.ru/7f41cc74
4 CooOmiecTBa u 9 bubnunoreka HOK
HKOJIOTHYECKUE CHCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubnuoreka [HOK
https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO | 34 0 2.5

YACOB I10 ITPOTPAMME
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