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COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHoNOrUu ¢ 0OOUIECTBEHHBIMU, TEXHUYECKUMU U APYTUMU
€CTeCTBEHHBIMH HaykamH, (uiocodueit, 3TUKOH, 3cTeTUKON u mnpaBoMm. Ponb Ouonoruu B
(hopMUPOBaHUM COBPEMEHHOI Hay4HOIl KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

Metoapl TO3HaHMS KMBOW TNpUPOAbl (HAOMIOJEHUE, HKCIEPUMEHT, OIHMCAaHUE,
u3MepeHue, kiaccupukalus, MoIeIUpoBaHIe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JdemoHcTpauuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon nu ®@. Kpuxk.

Tabnuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOW TPUPOJIBI».

JlabGopaTropHble H NpaKTHYecKue padoThbl:

[IpakTuueckas padora Ne 1. «Vcnonb30BaHHE pPA3IUYHBIX METOAOB IPU U3YYEHUU
OHOJIOTrMYEeCKUX 00BEKTOBY.

Tema 2. ’KuBble cUCTEeMbI M UX OPraHU3aIHUsA.

XKusble cuctembl (OMOCHUCTEMBI) KaK MpeaMeT U3yueHus Ouonoruu. OTIMYue KUBBIX
CUCTEM OT HEOPTAHUYECKOU IPUPOJIBI.

CpoiicTBa OMocHMCTEM U UX pa3HooOpazue. YPOBHU OpraHU3aluud OHOCUCTEM:
MOJIEKYJIIPHBINA,  KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, IOMYIALMOHHO-BUIOBOM,
AKOCHCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdeMoHcTpanum:

Tabmuipr u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHH OPTraHU3AIMM >KUBOMI
MIPUPOJIBI».

O6opynoBanue: Moaens Moiuekyinsl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHNE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM. XUMHUYECKHE  BJIEMEHTBhl:  MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpalbHbIE BEIIECTBA.

@DyHKIMM BOJABI U MUHEPAJIBHBIX BEHIECTB B KieTKe. lloaaepxkaHue oCMOTHUYECKOTO
Oananca.

benku. CoctaB u cTpoeHHe O€nKOB. AMUHOKHCIOTBI — MOHOMEpHI O€JKOB.
He3zameHnMble W 3aMEHMMbIE aMHUHOKHCIOTBL. AMHMHOKHMCIOTHBI COCTaB. YPOBHHU
CTPYKTYphl OENKOBON MOJEKynbl (TepBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTUUHAS
CTPYKTypa). XuMHUECKue cBoicTBa 6enkoB. buonorndyeckue GpyHKIUN OEIKOB.

®depMeHTHl — Ouonornueckue karanuzatopsl. CTpoeHne (pepMeHTa: aKTUBHBIA LEHTD,
cyoctparHas crneunpuuHoctb. Kodepmentsl. Burtamunsl. Otiauuust (QepMEHTOB OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl: MoOHOcaxapuIbl (TOKO3a, pubo3a U Je30Kcupubo3a), aucaxapuibl
(caxapo3a, JaKkTo3a) M TOJMcaxapuabl (Kpaxmaj, TIMKOTeH, 11eJUI0J03a). buonornueckue
(GYHKIIUH YTTIEBOIOB.

Junuasl: Tpurauuepuasl, docdomunuabl, crepouabl. ['uapoduinbHO-rHIPODHOOHBIE
cBoiicTBa. bruonornueckue ¢yHkumu nununoB. CpaBHEHHE YITIEBOJOB, OEJIKOB U JIMIUAOB
KaK MCTOYHHKOB DHEPIHUU.

Hyxneunosbsie kucnorsl: JJHK m PHK. Hykmeotunbl — MOHOMEpPBI HYKJIEHMHOBBIX
kuciotr. Ctpoenne u ¢ynkuun JIHK. Crpoenme m ¢ynxinuum PHK. Buast PHK. AT®:
CTpOeHHUE U (QYHKIIHU.

[Murtonorus — Hayka o kieTke. KiierouHnas Teopust — npuMep B3auUMOJAEHUCTBUA UAEH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHHSI KIICTKH.

Knerka kak menoctHass >xuBas cuctema. OOIIMe NpPU3HAKK KIIETOK: 3aMKHYTas
HapyxHas MmemOpana, monekynbl JIHK kak reneTnueckuit anmapar, cucreMa CHHTe3a Oenka.



Tunsl kiIeTok: sykapuoTHYecKass U mpokapuoTtnueckas. OCOOEHHOCTH CTPOEHHS
MpoKapuoTHUecKkoi kieTku. Kierounas crenka Oakrepuil. CTpoeHHE SYKapHOTHYECKOMN
kJeTkd. OCHOBHBIE OTIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs! CTEHKA, TTTUKOKAJINKC, UX (PYHKIIHH.
[InazmaTnueckass memOpaHa, e€ cBoicTBa M GyHkuuu. lluTtomiasma u e€ OpraHoOUAbI.
OnnomemOpannble  opranouasl  kietkw: OIIC, ammapar ['onbmKH,  JHU30COMBI.
[lonyaBTOHOMHBIE OpraHOMJbl KJIETKH: MUTOXOHApUHU, Iactuabl. [Ipoucxoxnenue
MUTOXOHJpHUI ¥ mnacTua. Buasl miuactun. HememOpaHHble opraHouibl KIETKUA: pUOOCOMBI,
KJIIETOYHBIA LEHTp, LEHTPUOIM, PECHUYKH, XKIYyTUKH. DyHKIMM OpPraHOHUJIOB KIIETKH.
Bxitouenns.

SAnpo — perynasTopHbld 1eHTp KieTkd. CTpoeHue sjpa: siaepHas o000J0YKa,
KapuoIlIa3Ma, XpOMATHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, [Ix. Yotcos,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacnpeneneHue XHUMHYECKUX 3JIEMEHTOB B HEKHUBOM IPUPOIE»,
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B JKUBOU MTPUPOIE».

Tabmue! u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKUX AJIEMEHTOB», «CTpoeHHe
MOJIEKYJbl BOJbD», «buocunres Oenka», «CTpoeHue MoJeKynsl Oenka», «CTpoeHue
dbepmenta», «Hykiennossie kuciotel. JIHK», «Ctpoenue monexkynsl AT®O», «CtpoeHue
JYKapUOTHUECKOW KIIEeTKN», «CTpoeHue J>XKMBOTHOW KIETKW», «CTpoeHHE pacTUTEIbHOU
KJIETKN», «CTpOEHHE MPOKAPUOTHUUECKON KIeTKn», «CTpOeHHE sipa KIETKU», «YTIEBOIbD,
«JInmmapey.

O6opynoBaHue: CBETOBOM MHKPOCKON, 00OpYyJIOBaHKE sl MPOBEACHUS HAOIIOICHUH,
W3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTEIbHBIX, )KUBOTHBIX M OaKTEPHATBHBIX
KJIETOK.

JlaGoparopHble U NpaKTHYecKue padoThbl:

JlaboparopHas pabota Ne 1. «M3yueHne KaTaTUTUIECKOW aKTUBHOCTH (DEPMEHTOB (Ha
MIpUMEPE aMUIIa3bl UJIM KaTalasbl)».

JlaboparopHasi pabora Ne 2. «M3yueHUe CTpOEHUS KIETOK PACTCHUM, KUBOTHBIX U
OakTepuil O]l MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeneATEJIbHOCTh KJIECTKH.

OOmen BemiecTB, wWid MeTabomu3M. AccuMunsaius (MIACTHYECKH OOMEH) u
JTUCCUMUIIALUS (PHEPTeTUUECKUd OOMEH) — IBE CTOPOHBI €IMHOI0 IMpoliecca MeTabonu3ma.
Ponb 3aK0HOB coXpaHeHHsI BEIIECTB ¥ SHEPTUU B TOHUMAaHUU MeTabonu3ma.

Tumnbl oOMeHa BelecTB: aBTOTPOGHBIN U rerepoTpodHblil. Ponb GpepmeHTOB B 0OMeHe
BEILIECTB U MPEBPAIICHUHU SHEPTUU B KIIETKE.

®dorocunte3. CBeroBas U TemHOBas (a3bl ¢GoTocuHTe3a. Peaknuu ¢doTtocuHTE3A.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HaUeHHE (OTOCHHTE3a A KM3HM Ha 3emie. BnusHue
yCIOBUH cpeabl HA POTOCUHTE3 M CIOCOOBI TIOBBIMICHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocHHTe3. XEeMOCUHTE3UPYIOIIe 0akTepuu. 3HaUeHHEe XEMOCHUHTE3a /IS )KU3HU Ha
3emie.

DHepreTudyeckuii oOMeH B KIeTke. PacmierniieHue BeIeCTB, BBIACIECHUE U
aKKyMyJIMPDOBaHHE DHEPTUM B KJIETKE. OTalbl JHEPreTuYecKkoro obmeHa. [nmukomms.
Bbpoxenue u ero Buasl. Kucinoponoe okuciaeHue, Wik KI€TOYHOE AbixaHue. OKUCIUTETbHOE
dbochopunupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHa.

Peaknium matpuynoro cuntesa. ['enermueckas uHdopmanus u JAHK. Peanuzanus
TeHeTUYECKOW MH(pOpMaIuu B KIeTKe. [ eHeTuYecKuid Kol U ero cBoMcTBa. TpaHCKpUMIus —



MatpuuHblii cuHTe3 PHK. Tpancmsmus — OwocwHTe3 Oenka. OTambl TPaHCISAIUU.
KoaupoBanue amunokucior. Pons pubocom B OuocuHTese Oenka.

Hexknerounsie ¢opmbl xu3Hu — BuUpychl. Mcropust oTkpeitust BupycoB (. H.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U KM3HEHHOIO LHMKIAa BUPYcoB. bakrepuodaru.
bone3nn pacrteHmii, JKMBOTHBIX U  YEJIOBEKa, BbI3bIBAEMBbIE BHUpycaMmH. Bupyc
nMmmyHoaeduinuta denoBeka (BHUY) — Bo3Oymurens CIIMJla. OOpaTHas TpaHCKPHIIIHS,
peBeprasa u unTerpasa. [lpodunaktuka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpauuu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsszes.

Tabmuer u  cxembl: «Tumbl  nutanus», «Metabonmusm», «MHUTOXOHIPUY,
«DHepreTuueckuii oomMen», «Xmopomiacty, «Potocunresy», «Ctpoenue JJHK», «CtpoeHue
u (QyHkunoHnupoBanue TreHay, «Cunre3 Oenka», «['‘eHernyeckuit koay», «Bupycsn,
«bakrepuodarn», «CtpoeHue u >xku3HeHHBIM 1mkia Bupyca CIIMJla, Oakxrepuodaray,
«Penmukanus [JJHK».

Ob6opynoBanue: Moaenu-ammukanud — «Yasoenne JIHK u  Tpanckpumnmmsy,
«buocuntes 6enka», «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounslif 1y, WM KU3HEHHBIM LUK KiIeTku. MuTepdasza u muros. I[Iporeccsl,
nporekarmue B uHTepdase. Permnmukanus — peakuus MatpuuHoro cunteza JIHK. Ctpoenue
XpoOMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J[MIJITOUIHBIA U TalJIOUTHBIA XPOMOCOMHBIE
HaOopel. Xpomatunbl. lluTonmornyeckue OCHOBBI PAa3MHOXKEHHS U WHAMBUAYAJILHOTO
Pa3BUTHUSI OPTaHU3MOB.

Jenenne kierkn — muto3. Cranum muto3a. [Ipoueccsl, nmpoucxonsdiue Ha pa3HbIX
CTaAMUSAX MUTO3a. buoiornueckuii CMpICII MUTO3A.

[IporpamMmmupyemas rubenb KJISTKU — alloNTo3.

@opMbl pa3MHOXKEHHS OpraHuU3MOB: Oecrmojoe U TmosioBoe. Bunbl Oecronoro
Pa3MHOXKEHHUS: JIeJICHHEe HAJBOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX, CIOPOOOPa30BaHUE,
BEreTaTUBHOE pa3MHOXeHUE. VICKycCTBEHHOE KJIOHMPOBAHUE OPTAHU3MOB, €r0 3HAUCHHUE JJIs
CEJICKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTOIOTO.

Meiio3. Ctagun meiio3a. [Iporeccsl, npoucxoasaniue Ha ctaausx meino3a. [loBenenue
XxpoMocoM B Meio3e. Kpoccunrosep. bruonorudyeckuii CMbIC U 3HaUEHHE Meio3a.

I'amerorenes — mporecc 0Opa3oBaHMS TOJOBBIX KIETOK Yy >KUBOTHBIX. [lomoBwie
JKele3bl: CEeMEHHHKU M sSUYHUKU. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT
(cmepmaTo3ouy, filIeKIeTKa) — cHepMaTtoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHUS
SIMIIEKIIETOK U criepMaro3ou1oB. OmnogorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). DOMOpHOHATBHOE Pa3BUTHE (IMOPHOTEHE3).
Ortanbel SMOPUOHANBHOTO PAa3BUTHUS y MO3BOHOYHBIX KUBOTHBIX: IPOOJIEHUE, TaCTPYJISIIHS,
opranorenes3. IlocTomMOpuoHanbHOE pa3zBuTHE. THUIBI MOCTIMOPUOHAIBHOTO Pa3BUTHS:
npsiMoe, HempsMoe (JMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 LIBETKOBOTO PACTEHUsS: CTPOEHUE CEMEHH,
CTaJNM Pa3BUTHUA.

JdemMoHcTpanum:

Tabmuie! 1 cxeMbl: «@OpMBI pa3MHOKEHHUST OPTaHU3MOBY, «/[BoitHOE omI010TBOpEHNE
y IBETKOBBIX pacTeHui», «BereraruBHoe pa3MHOXEHHE pacTeHHil», «JleleHne KieTku
OakTepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHBIN UK,
«Permmmukanua JTHK», «Muroszy», «Meio3», «lIpsimoe u Henpsimoe pa3Butue», «I'amerorenes
y MIIEKOTIUTAIOLIUX U YeI0BeKa», «OCHOBHBIE CTaJIMM OHTOT€HE3a».



O6opynoBanue: MEKPOCKOI, MUKpoTpenapaTbl «CriepMaTo30u/ b MIEKOTUTAIOIIETOY,
«slineknerka miiekonuraromeroy, «KapuokuHes B KIETKaX KOpEHIKa JyKa», MarHUTHas
Moeb-anruIukaius «/lenenue knetkn», monens JIHK, Mmoaens MmetadazHoit XpoMOCOMBL.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

JlabGopaTtopHnas padota Ne 3. «HaOmrogeHue MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa
Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopHass pabora Ne 4. «lM3ydeHure CTPOCHHS TOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HaciieAcTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reHeTuku. Vcropusi pa3BUTUS TEHETUKH. Poib IUTOIOTUM U
SMOPHOJIOTUM B CTAaHOBJICHHMM TE€HETUKH. BKiam poCCHMCKUX M 3apyOe)KHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToabpl TeHEeTUKH (THOpUI0JIOTMYEeCKUH, IUTOTCHETHYECCKUH,
MOJICKYJIIpHO-TeHeTHUecKkuii).  OCHOBHBICE = TCHETHYECKHE  TIOHATHS. | eHeThyeckas
CHMBOJIMKA, UCTOJIb3yeMas B CXeMax CKpPEIIMBaHUM.

3aKOHOMEPHOCTM  HACJEJOBAHMS NPHU3HAKOB, ycTaHOBiIeHHble [. Menaenem.
MonHoruOpuaHOe CKpeIMBaHue. 3aKOH €IMHOO00pa3us THOPUAOB IIEPBOTO IMOKOJICHUS.
[IpaBuino noMHUHUpOBaHUS. 3aKOH pacCUICIUICHHWs MPU3HAKOB. ['MMOTE€3a YUCTOTHI TaMer.
[TonHoe ¥ HemoJHOe JOMUHUPOBAHUE.

JluruOpuaHoe CKpellMBaHUE. 3aKOH HE3aBHCHMOIO HACJICJAOBAHHUS TMPHU3HAKOB.
[{uToreHeTn4eckre OCHOBBI TUTHMOPHUIHOTO CKPEIIMBAHUA. AHAIU3UPYIOLIee CKPEIUBaHuUE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHs T€HOTUIIA OCOOH.

CuerieHHoe HacnenoBaHue mnpuszHakoB. Pabora T. Moprana mno cuenjeHHOMY
HacjeA0BaHUIO reHoB. HapylieHue clienyienus TeHOB B pe3yJibTaTe KPOCCUHIOBEpPA.

XpOMOCOMHas TEOpUs HACTEACTBEHHOCTH. [ eHeTHYeCKue KapThl.

I'enetnka mnona. XpoOMOCOMHOE OIpeAelieHHe 1oJla. AyTOCOMBI U IOJOBbBIE
XpoMocoMbl. ['OMOraMeTHble M TreTeporameTHbie opraHu3Mbl. HacnepoBaHue MpH3HAKOB,
CIEIJICHHBIX C IIOJIOM.

HU3menunBocTh. BHABI M3MEHUYMBOCTH: HEHACIEACTBEHHAs U HaciaeACTBeHHas. Poib
Cpelbl B  HEHACJENCTBEHHOM HW3MEHUMBOCTH. XapaKTepUCTHKAa MOIU(DUKAIIMOHHON
M3MEHYMBOCTH. BapuaiimoHHslii psg ¥ BapuallioHHas KpuBas. Hopma peaknuu mpuzHaka.
KonuuecTBeHHbIE M KaueCTBEHHbIE NpPU3HAKM M WX HopMa peakuud. CBoiicTBa
MOAU(DHUKAITIOHHON U3MEHUYHUBOCTH.

Hacnencreennas, 58)071 FeHOTUIYeCKasd, W3MEHYHBOCTb. KomOunaTuBHas
W3MEHUYUBOCTh. Mei03 M TMOJOBOM MpoIlecC — OCHOBa KOMOMHATMBHONW W3MEHYMBOCTH.
MytannoHHass M3MeHUMBOCTh. Kiaccudukanus MyTanuid: TEHHbIE, XpPOMOCOMHbIE,
reHoMHbIe. YacToTa M IpUYUHBI MyTaluil. MyTareHHble GakTopbl. 3aKOH TOMOJIIOTHUYECKUX
pAIOB B HacieACTBeHHOM n3menunsocty H. 1. BaBunosa.

BuesaepHast HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETHUKHU YEJIOBEKA:
TeHeaNoTHYeCKuii, ONM3HENOBbIN, HIUTOTEHETHUYECKUH, OMOXMMHUYECKUN, MOJEKYISIPHO-
reHeTuyeckuid. COBPEMEHHOE ONpEe/IeJIEHUE T€HOTHIA: MOJHOT€HOMHOE CEKBEHUPOBAaHMUE,
TeHOTUITUPOBaHUE, B TOM uncie ¢ nomomsto [111P-anann3a. HacneacrBeHnHsle 3a0oneBaHus
YeloBeKa: TEHHble OoNle3HH, OOJE3HM C HACIEACTBEHHOW MPEIpaclooKEHHOCTHIO,
XpoMocoMHbIe Oone3nn. CoMaThdeckue U TeHepaTUBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[IpuHIMIBl  340pOBOTO  O0pa3a IKWU3HU, JUATHOCTUKU, TMPOPWIAKTUKH U  JICUYCHHS
TeHETUYSCKUX OoJe3HEIA. Menuko-TeHETHUECKOe KOHCYJIbTUPOBAHUE. 3HaueHue
MEIWIIMHCKOW TEHEeTUKH B TPEJOTBPAIICHUH M JICYCHWU TEHETUYECKHX 3a0o0JeBaHUM
YyeJI0BeKa.

JdemMoHcTpanum:

Ioptpets: I'. Mennens, T. Mopran, I'. e ®@pus, C. C. UerBepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.



Tabmuisr 1 cxembl: «MOHOTHOPUIIHOE CKpEIIMBAaHWE M €ro IMTOreHeTHYecKas
OCHOBay, «3aKOH pacUICIUICHUS U €r0 HUTOI€HETUYECKasi OCHOBA», «3aKOH YHCTOTHI FaMeT»,
«durubpunnoe ckpeuruBanue», «L{utomornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIMBAHUS,
«Meno3y, «BzauMoaeHcTBUE aJUICIbHBIX TE€HOBY», «l['€@HEeTMYECKHEe KapThl PaCTCHHIA,
YKUBOTHBIX M 4YeJIOBeKay, «l eHeTuka nmona», «3aKOHOMEPHOCTU HACJIEJOBAHNUs, CLIEIUICHHOTO
¢ nonom», «Kapuorunmbl yergoBeKa U KMBOTHBIX», «Buabl  HM3MEHYUMBOCTH,
«MoaudukanuonHas U3MEHYUBOCThY, «HacnenoBanue pesyc-dakropa», «['eHetnka rpymnmn
KpoBW», «MyTallMOHHAsi U3MEHYUBOCTb.

O6opynoBanue: Mojaenu-anmiukauuu «MoHOruOpuaHOe cKpeluBanuey, «Hemnomnnoe
JOMUHUpOBaHUE», «J{urnbpuaHoe ckpemmuBanuey», «llepekpéct xpomMocom», MUKPOCKOI U
Mukpomnpenapar «Jlpo3oduna» (Hopma, MyTtauud (GOpMbl KpPBUIBEB U OKpAackd Tela),
repOapuii «I'opox MOCEeBHOM.

JlaGopaTopHble H NpaKkTHYecKue padoThbi:

JlaGopaTopnas pabora Ne 5. «lM3ydyeHwe pe3yabTaTOB MOHOTHOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(IIBI Ha TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopuass pabota Ne 6. «M3yueHue MoOAUGUKANMOHHOW HW3MEHYMBOCTH,
MIOCTPOEHUE BAPUALIMOHHOTO PsI1a U BAPUALIMOHHON KPUBOI».

Jlaboparopuass pabora No 7. «AnHanmu3 wMyTauuid y Jpo30(uibl Ha TOTOBBIX
MHUKpOIIpenaparax».

[TpakTuueckas pabora Ne 2. «CocTaBieHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U Mpolecc. 3apoXkIeHUE CeJIeKIIUU U JoMecThKauus. Yuenue H.
. BaBuioBa 0 1eHTpax MPOUCXOXKACHUS U MHOT00Opasusi KyJabTYpHBIX pacTeHuil. L{eHTpbl
MIPOUCXOXKACHUS JOMALIHUX )KUBOTHBIX. COpT, IOPOAA, LITAMM.

CoBpeMeHHbIE METO/IbI CEeKIIMU. MacCOoBbIM 1 MHIWBUIyaTbHBI OTOOPHI B CEIEKIIUU
pacTeHuid U KUBOTHBIX. OIllEHKa 53KcTepbepa. bBIM3KOPOACTBEHHOE CKpEIIMBAaHUE —
uHOpuuHT. Yncras nuaus. CKpelrBaHue YUCThIX TUHUM. ['eTepo3uc, unu rubpuaHas cuia.
Heponctsennoe ckpemmBanue — ayrOpuauur. OtganénHas ruOpuauzanus v e€ yCrexu.
HckyccTBeHHBIM MyTareHe3 M MOJy4YeHUE MOJUIIONI0B. JIOCTHIKEHHs CeNeKIMn pacTeHul,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib NPOU3BOACTBA. ['€HHas MHXKEHEpHs. DTamnbl CO3JaHUs
pexombunantHoit JIHK u Tpancrenusix opranusmoB. Knerounas umxenepus. Kierounsie
KYJIbTYpBI. MUuKpOKIOHaIBbHOE pa3MHOXKEHUE pacTeHui. KionupoBanue
BBICOKOIIPOJIYKTUBHBIX CEIbCKOXO35HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U ITUUYECKHE
npo6iembl. [MO — reneTndeck MOAUGPUITMIPOBAHHBIE OPTAaHU3MBI.

JleMoHCTpanuu:

IToprpetsr: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuier U cxeMbl: kapta «L{eHTpBl TPOUCXOKACHUS U MHOTO000pa3usi KyIbTYPHBIX
pactenuit», «llopoasl TOMamHUX JKUBOTHBIX», «CopTa KyJIBTYpPHBIX pacTEHUI»,
«Otnanénnas rudpuamsanus», «Pabotel akanemuka M. @. HBanoBay, «[lomummonnusy,
«O0BeKTH OMoTEXHONOTUNY, «KiIeTouHbIE KyIbTYphI U KIOHUpOBaHUEY», «KoHCTpynpoBaHue
U TIEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYISDKU TUIOI0OB U KOPHEIUIOJOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sIIICTBEHHBIE PACTCHHSI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Dkckypcusi «OCHOBHBIE METOJIBI U IOCTH)KEHUS CEJICKIINH PACTCHUN M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO ()epMy, COPTOUCTIBITATENFHBIA YIaCTOK, B TEIUTMYHOE
X03SIICTBO, TA0OPATOPHUIO arpOYHUBEPCHUTETA WIIM HAYYHOTO IIEHTPA)».



11 KJIACC

Tema 1. DBoJIOLIMOHHAS OUOJIOTHSA.

[IpennocslIku BOZHUKHOBEHHUS BOJIIOLMOHHON TEOPHH. DBOJIIOLIMOHHAS TEOPHUS U €€
MecTO B Ouojoruu. BiansiHue 3BONMIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CuzerenscrBa 3Bomouuu. llameoHTonornyeckue: MOCIENOBATEIbHOCTD IOSBICHUS
BUJIOB B IIAJICOHTOJOIMYECKOW JIETONHUCH, mepexonHbie (opmbl. buoreorpaduueckue:
CXOJICTBO U paznuuue GayH u Gop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOrMYECKUe: CXOJACTBA U PA3JIN4Us SMOPHOHOB pa3HbIX BHUJIOB T03BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTMYHBbIC, PYAMMEHTApHBIE OPIaHBI,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJIMUYECKUX ITyTeHl y BCEX OpraHU3MOB.

OpomonmonHass teopuss Y. Jlapsuna. IIpennocwiiky BO3HUKHOBEHHUS JapBHHHU3MA.
JIBIOKyILlIMEe CHJIbl SBOJIIOLMU BHUJIOB 1O JlapBuHY (M30BITOYHOE pPAa3MHOXKEHUE MIpU
OrPaHUYEHHOCTH PECYpCcOB, HeompeenéHHas HW3MEHYMBOCTb, 0OphOa 3a CyllecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus Bosorun (CTD) u e€ 0CHOBHBIE IOJOKEHHUS.

Muxkpossomntonus. [Tonmynsanus kak equHULA BUA U 3BOJIIOLUY.

JiBrokyie cuiibl ((akTopbl) HBOJIOLUM BUIOB B MpHpoae. MyTallMOHHBIN Mpouece u
KOMOMHATHBHAs W3MEHUYMBOCTb. [lomynsuuoHHble BOJMHBI U Jpeld reHos. M3zomsanus u
MUTpaLUs.

EcrectBenHblil 0T00p — Hanpasisomuil Gaxkrop 3Bomonuu. GopMel €CTECTBEHHOTO
orbopa.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3ynbTaT  3Boiouuu.  [Ipumepsr
pUCIIOCcOOIeHUH Y Opranu3MoB. ApoMopd0o3bl U HH0aAaNTALUH.

Bun u Bupoo6pasoBanue. Kpurepun Buzma. OcHOBHBIE (OpPMBI BHI000pa30OBaHUS:
reorpaguueckoe, 3K0JI0rH4ecKoe.

Maxpossosonust. @opMbl 3BoIOLUM: (pUIeTHYecKas, IMBEpreHTHas, KOHBEPreHTHas,
napasienbHas. HeoOpatuMocTh 3BOMTIONNN.

[IpoucxoxkaeHne OT  HeCHEIUAIM3MpOBaHHBIX  InpeakoB.  IIporpeccupyromas
crienanu3anns. AganTuBHas pajnuanus.

JdemoncTpanum:

IToprpetsr: K. JInunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O.
I'exkens, . Mromnep, A. H. CeBepros.

Tabmuupl u cxemsl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiey, «3apoJbIln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Popmbl O0OpbOBI 3a CYIIECTBOBAHUEY,
«EctecTBennslit  0T60p», «MHOroobpasue copToB pacTeHuit», «MHoroobpaszue Mopos
KHUBOTHBIX»,  «[lomymsauum»,  «MyTalMOHHAas  H3MEHYMBOCTB»,  «ApPOMOPGO3bI»,
«Manoanantanuny, «OO0mas neresepanusy, «/IBuwkymue cuisl sBotorun», «Kapra-cxema
Mmapuipyta nyreuectsus Y. Jlapsunay, «bopsba 3a cymectBoBanuey, «lIpucnoco0i1eHHOCTh
OpraHu3MoBy, «I eorpaduyeckoe BHU1000pazoBaHue», « DKOJOTHIECKOE BUJ000pa30BAHUE.

OO6opynoBaHue: KOJUIGKIUS HACEKOMBIX C pPAa3JIMYHBIMM THUIIAMH OKpAacku, Habop
IUIO/IOB M ceMsiH, KoJuteKuus «IIprumMepsl 3aIUTHBIX PUCTIOCOOIEHHH Y dKUBOTHBIX», MOJEIH
«OCHOBHBIE HaIpaBJICHUs HBOJIOLHUM», 00bEMHas Mojenb «CTpoeHHue TroJOBHOTO MO3ra
IT03BOHOYHBIX .

buoreorpaguyeckas kapra mupa, kKojulekuus «DopMbl COXpPaHHOCTH HCKOMAeMBIX
KUBOTHBIX M pacTeHuil», Moxaens ammmkamus «llepekpéct Xpomocom», BIaKHbIE
npemnapatsl «Pa3BuTHe HacekoMoro», «Pa3Butue JArymku», MUKponpemnapatr «Ipozoduma
(HOpMa, MyTaluu (GOPMBI KPbUIEEB U OKPACKH TENA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnas pabota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.



JlabopaTopHass pabora Ne 2. «OmwmcaHue NTPHUCIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE )KU3HU HA 3eMuie.

JloHayyHbple  NpEACTAaBICHUS O 3apOXKACHMM KU3HM. HayuHble TuUnoressl
BO3HUKHOBEHHUS JXU3HM Ha 3emiie: abuoreHe3 M MaHCIEpMUs. XUMHUYECKas SBOJIOIMS.
AOHOTEeHHBI CHHTE3 OpraHMYECKHX BEIIECTB W3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE
MOATBEPK/ICHNE XMUMHUYECKOH 3Boitouuu. HauanmpHble 3Tambl OHMOJIOTMYECKOW 3BOJIOIUH.
I'mnoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYP W  BO3HHUKHOBEHHE
npotokyieTku. llepBrle KineTkn u ux 3Boronusa. @opMUpPOBAaHME OCHOBHBIX I'PYII KUBBIX
OpraHU3MOB.

Pazputne xu3Hu Ha 3emsie mo 3pam W nepuojgaMm. Karapxei. Apxeilckas u
nporepo3oiickas 3pbl. I[lanmeo3oiickas spa u e€ Mepuoabl: KEMOPHIMCKUN, OpPIOBUKCKUH,
CUJTyPUICKUH, J€BOHCKUH, KAMEHHOYTOJIbHbBIN, TIEPMCKHU.

Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaitno3oiickas 3pa 1 e€ nepuopl: MajJeoreHOBblN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KiumaTa U reoJIorTMu4ecKux nporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUH
PaCTUTENBHOTO M KUBOTHOrOo Mupa. Apomopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema  OpPraHMYecKOro Mupa Kak OTpaxkeHue 3Boiaouud. (OCHOBHbIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEeKa. AHTpPONOJIOTMS Kak Hayka. Pa3BuTue mnpencraBieHUd o
MIPOUCXOXKACHUM 4YeloBeKa. MeToapl u3yuyeHus aHTpororese3a. CXOJCTBa W pa3Inyuuid
YeJIOBEKa U )KMBOTHBIX. CHCTEMATUUECKOE MTOJIOKEHUE YEJIOBEKa.

JBwxymme cunbl ((hakTopbl) aHTpororeHesa. HacneacTBeHHas HM3MEHYHUBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecCTBeHHBI 00pa3 »KU3HU, W3TOTOBIEHHE OpYyIUd Tpyna,
MBIIICHUE, PEYb.

OCHOBHBIE CTa/IUU U BETBU 3BOJIIOLIMH YEIOBEKA: aBCTPAJIONUTEKH, YEI0BEK yMENbIH,
UYenosek mnpsamoxomsaumii, YenoBek HeaHJepTaibCckuid, YemoBek pasymublidi. Haxonku
HCKOMAEMBIX OCTaTKOB, BpEMs CYIIECTBOBaHUS, OOJIACTh PAaCIpOCTpPaHEHUS, OOBEM
TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIEC OOJBIIIHE pACchl: €BpOTeOnHAas (€Bpaszuiickas), Herpo-
aBcTpajougHas (PKBaTOpUAbHAsA), MOHToJoWIHAs (a3uaTCKO-aMepUKaHCKas). YepTol
MPUCTIOCOOJICHHOCTH TMPEACTABUTENEeH YEeNOBEUYECKHMX pac K YCIOBHUSM CYIIECTBOBaHHUS.
EnuncTBO uenoBeueckux pac. Kpurnka pacuzma.

JdemoHcTpanum:

IToptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Mumiep, I'. FOpu, Y. /lapsus.

Tabmumer u cxemsl:  «Bo3nukHoBeHne ConHeuHOM  cucTembl», «Pa3BuTtne
OpraHuYecKoro Mupay, «PacturenbHas kietkay, « KuBoTHas kietka», «lIpokapuoruyeckas
KJIeTKay, «COBpeMEHHasi CUCTEMa OPraHu4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT
CTpOCHHMS  4YeJOoBeKa W  YeJIOBEKOOOpa3HBIX  00e3bsH»,  «OCHOBHBIE  MecTa
MaJICOHTOJIOTUYECKUX HAxXOJIOK MPEJKOB COBPEMEHHOI'O YelloBeKay», «J(peBHeillne Ioany,
«/IpeBuue monn», «IlepBbie cCOBpeMEeHHBIE 01N, «HeT0BEYECKHUE PACh».

Ob6opynoBanue: mymspku «l[IpoucxoxaeHne uenoBeka» (OIOCTBI aBCTPAIOMUTEKA,
MUTEKAaHTPOIa, HEeaHAepTalblla, KPOMAaHBOHIIA), CIENKHA WM H300pKEHUS KaMEHHBIX
opynuii IepBOOBITHOTO YelloBeKa (KaMHHU-YOMIIEPhI, pyOuia, ckpebiia), TeOXpOHOIOTHYeCKast
Tabnuia, KoJeKus «PopMbl COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[TpakTuueckas padora Ne 1. «/3yueHue UCKOMaeMbIX OCTATKOB PACTEHUH U )KUBOTHBIX
B KOJUIEKLIMSIX).

DKCKypcusi «IBONIOIUS OPraHMYECKOro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAYYHBIN
WJIU KPaeBeIUECKUN My3€eil).



Tema 3. Opranusmbl 4 OKpY KaloLias cpejaa.

OKOJIOTHSI KakK HayKa. 3aJadyd M pas3jelibl 3KOJIOrMH. MeToabl 3KOJIOTMYECKHUX
HCCIeA0BaHUN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHWsl  OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JAYIIHAs, I[IOYBEHHAas,
BHYTPUOpPraHU3MEHHasl.

Okonoruueckue pakropsl. Knaccuduxarms sxonoruyeckux (pakTopoB: aOHOTUYECKUE,
OMoTHYECKHe U aHTponoreHHbIe. JeficTBre 3KoIornyeckux (PakTopoB Ha OPraHU3MBI.

AbGuotnyeckue (QaxkTophl: CBET, TeMIEparypa, BIaXHOCTb. doTonepuoausm.
[IpucnocoOnenus opraHu3MoB K JEHCTBUIO abHoTHYeckuX QakTopoB. buomornyeckue
PUTMBI.

buotnueckue ¢akropel. Buabpl OHOTHYECKHMX B3aUMOJEHCTBUMN: KOHKYPEHLHUS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapasutusm, Koomepauus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIM3M, HEUTpaln3M. 3HauCHUE
OMOTHYECKMX B3aUMOJICHCTBUN  JUIsl  CYHIECTBOBAHMSI OpPraHU3MOB B  NPUPOIHBIX
COO0IIECTBAX.

DKOJIOTUYECKUE XapaKTEepPUCTUKU Nonyasuud. OCHOBHbBIE IOKAa3aTead NOMYJISLUN:
YUCJIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MNPUPOCT, Murpauusa. [{uHamuka
YUCJICHHOCTHU MONYJISALUU U €€ PEeryIsiiusl.

JdeMoHcTpamum:

IToptpetsl: A. I'ym6onbaT, K. @. Pynse, O. I'ekkens.

Tabmuer u  cxembl: kapta «[Ipupomnbie 30HBI 3emmm», «Cpensl oOUTaHUS
opranusmoBy, «Dortonepuoauzm», «llomynssuun», «3aKOHOMEPHOCTU POCTAa YHUCIEHHOCTHU
nonyisiiuu uHpy3zopun-rydenskuy, «llumessie nenm».

JlaGopaTropHble H NpaKTHYecKue padoThl:

JlaboparopHuas pabota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHHM M3 Pa3HBIX
MECT OOUTaHUSI.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckass padora Ne 2. «llomcyér mIOTHOCTHM MOMYJSAIUI pa3HBIX BHIIOB

pacTeHum».
Tema 4. Coo01ecTBa M YKOJOTHYECKHE CHCTEMBI.
CooOmiectBo  opraHu3mMoB — OuoreHo3. CTpykTypbl OHOLIEHO3a: BUAOBaf,

IIPOCTpaHCTBEHHas, Tpoduueckas (rnumieBas). Bunpl-noMmuHanTsl. CBsi3u B OHOLIEHO3E.

Okonornyeckue cucreMsl (3xocuctemsl). IloHsTHe 00 3KOCHCTEME M OMOreoleHo3e.
@DyHKIMOHANbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BellecTB W MOTOK 3HEPruM B 3KocucTeMe. Tpodudeckue (MULIEBbIE) YPOBHU
skocuctembl. [lumeBble menu M cetd. OCHOBHBIE IOKAa3aTeNM 3KOCHUCTEMBI: Ouomacca,
NPOAYKIMS. DKOJOTHUECKUE MUPAMHJIbL: MPOAYKIIUU, YHUCIEHHOCTH, OuomMacchl. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTb, CAMOpErysLus, pa3Butue. CyKieccHs.

[TpupoaHble 3KOCHUCTEMBL. DKOCHCTEMBI 03€p M peK. DKOcHCTeMa XBOMHOIO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHUCTEMBI. Y pOo3KkocucTeMbl. buonoruueckoe u
X03sICTBEHHOE 3HAUEHHE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue  kak  Qakrop  ycroilumBoctH  sKocucteM.  CoxpaHeHHE
OMO0JIOrNYEeCKOro pazHooOpa3us Ha 3emIie.

Yuenue B. U. Bepranckoro o 6uochepe. I'panuipl, coctaB u CTpykTypa 6mocheps.
XKusoe BemiectBo u ero ¢pyHkuuu. OcobeHHocTH 6Hochephl Kak ri100anbHON 3KOCUCTEMBI.
JluHaMu4eckoe paBHOBECHe U oOpaTHas cBs3b B Onochepe.

KpyroBopoTs! BemecTB U OMOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB (yriiepoja, a3oTa).
3oHanpHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Ouocdepe 3emiau. AHTpPONOreHHble H3MEHEHUsT B Ouocdepe.
I'moGasibHBIE HKOJIOTHUECKUE TPOOIIEMBI.



CocymiectBoBaHue Tpuponabl U 4yenoBeuecTBa. CoxpaHeHHe OHMOpa3HOOOpaszus Kak
OCHOBa yCTOHYHMBOCTH Ouocdepbl. OCHOBa palMOHAIBLHOTO YIPABICHHUS MPUPOIHBIMU
pecypcamu U UX MCToNb3oBaHue. JlOCTHKEeHNs OMOJIOTHHU U OXpaHa MPUPO/IBL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuer u  cxembl: «[lumessie wnenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«[Ipupoansie coobmectBa», «llenu nuranus», «kojoruueckas nupamuaay, «buocdepa u
YeloBeK», «IJKOCHUCTEMa IIUPOKOIMCTBEHHOIO Jieca», «IDKOCHUCTEMa XBOMHOIO Jecay,
«buoueno3 Bomoéman, «ArporeHos», «lIpumepHble aHTPOMOreHHbIE BO3ACHCTBHUS Ha
npupoay», «BakHelIne MCTOUHUKH 3arpsi3HEHUs] BO3AyXa U T'PYHTOBBIX Boa», «llouBa —
BaXKHEiIIas cocTaBisitomas Ouocdepb», «DakTopsl nerpaganuu mousy, «llapHUKOBBII
ahdexr», «DakTOphl PATMOAKTHBHOTO 3arps3HeHUs Ouocdepnl», «OOmas CcTpykTrypa
ouocdepnr», «PacmpocTtpanenue >xku3Hu B Ouochepe», «O30HOBBIM SKpaH Omochepbl»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B Ipupoie».

O6opynoBanue:  Mojenb-aniuikkanus  «TunuyHble  OMOLIEHO3BI»,  Tepbapuit
«PacturenbHble cooOmiecTBay, Koiekuuu «buoneHos», «BpemuTenun BaxHEHIINX
CEJIbCKOXO3SUCTBEHHBIX KYIbTYp», TepOapuu U KOJUIKIIMM PACTEHUH U >KUBOTHBIX,
MpUHAJICKAIIME K pPa3HbIM SKOJIOTMYECKMM TpyImaM ofHoro Buaa, KpacHas KHura
Poccuiickoit ®Deneparu, U300paKeHHs] OXpaHSIEMBIX BHJIOB PACTEHUH U IKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHM ITPOI'PAMMEI 110 BMOJIOTA HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBmMBalOTCS TpeOOBaHUS K pe3yjabTaTaM OCBOCHUS
00y4aroIUMUCS TPOrpaMM CPeTHET0 O0IIEr0 00pa30BaHus: JMYHOCTHBIM, METAPEAMETHBIM
Y IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NTMYHOCTHBIX pe3yibTaTOB OCBOCHMs Ipeamera «buojorus» BblAEICHbI
CIIEAYIOIIME COCTABJIAIOLIME: OCO3HAHME OOYYarOIMMUCS POCCUICKOW TIpakJaHCKON
UJCHTUYHOCTU — FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIPE/EIICHHIO,
HaJIMYMEe MOTHMBALMU K OOyuYeHHIO OMOJIOTMH, LIEJECHAIPABICHHOE Pa3BUTHUE BHYTPEHHUX
yOeXJIeHUIl JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TpPAaJULMN
pa3BUTHs ~ OMOJIOIMYECKOrO  3HAHUSA, TOTOBHOCTb UM  CIIOCOOHOCTH  OOYyYaroluxcs
PYKOBOJICTBOBAaTbCS B CBOEH JESATEIbHOCTH LIEHHOCTHO-CMBICIOBBIMH  YCTaHOBKaMH,
IPUCYLIUMH  CUCTEME  OMOJIOTMYECKOr0  00pa3oBaHMs, HaJUYWe  SKOJOIMUYECKOTrO
IIPABOCO3HAHUS, CIOCOOHOCTHU CTABUTh LIE€IH U CTPOUTH KU3HEHHbIC IIJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS Ipeamera «buonorus» 10ocTuraiorcs B €AUHCTBE
y4eOHO U BOCIIUTATEIbHOM J1€ATEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUMCKUMHU
COLMOKYJIbTYPHBIMH, HICTOPUYECKUMU U 1TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU
B 00LI[eCTBE MTPaBUJIaMHU U HOPMaMU MOBEJCHUS U COCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHHUS,
CaMOBOCIIUTaHMSI U CAaMOPa3BUTHSL, Pa3BUTHsI BHYTPEHHEH MMO3UIMH JTMYHOCTH, MaTPUOTU3MA,
YBA)KEHMsI K 3aKOHY U IIPABOIOPSIKY, YEJIOBEKY TPY/Aa U CTapIIeMy ITOKOJIEHUIO, B3aUMHOI'O
YBOKEHMsI, OEpEeKHOro  OTHOWIEHUS K KYyJbTYpHOMY HAcI€IUI0 M TPaJULUAIM
MHOT'OHAIMOHAJIbHOTO Hapona Poccuiickoit deneparuu, npupoze u oKpyxKarolei cpene.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS YydyeOHoro mnpeamera «buonorus» IOMKHbI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS C(POPMUPOBAHHOM
BHYTpEHHEH TNO3MLMEH JUYHOCTH, CHCTEMOW IEHHOCTHBIX OpHUEHTAlUi, MO3UTHBHBIX
BHYTPEHHUX YOEXIEHMH, COOTBETCTBYIOIIMX TPAAULHUOHHBIM IIEHHOCTSAM POCCUICKOIO
o0111eCTBa, pacIIUPEHUE )KU3HEHHOT'O OIbITA U OMbITA JIEITETLHOCTH B IPOLIECCEe pealn3aluu
OCHOBHBIX HalpaBJIeHUI BOCIIMUTATEIbHON AEATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpakIaHCcKOro BOCHMTAHMSA:

C(OPMHPOBAHHOCTh TPAKIAHCKONH TMO3ULUM OO0ydarolerocs Kak akTHUBHOTO M
OTBETCTBEHHOT'0 WJIEHa POCCUIICKOTr0 O0IIECTBa;

OCO3HaHME CBOUX KOHCTUTYIMOHHBIX MpaB U OOsS3aHHOCTEH, yBa)KCHME 3aKOHA U
MIPAaBOMOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IPH CO3/IaHUM Y4EOHBIX
MIPOEKTOB, PELICHUH Y4YeOHBIX M IO3HABATEIbHBIX 3aJ]1a4, BBIMOJHEHUH OHOJOTMYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpPENENATh COOCTBEHHYIO MO3HUIMIO I10 OTHOLIEHHIO K SIBICHHUSM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHUE YYMUTHIBaTh B CBOMX JIGHCTBHSIX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEH C pa3HbIMH YOSXKIEHHSIMM, KYJIbTYpHBIMH UIEHHOCTSIMHU U
COLIMAJIbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENIbHBIX M HCCIENOBATEIbCKUX 3a]ad, YBAXKUTEIHHOIO OTHOLIEHHS K MHEHHUIO
OIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OHOIIOTHYECKOTO COJIEpKaHMS,;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOM EATETBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:



c(hOPMHUPOBAHHOCTh  POCCHUUCKOM TPaXIAHCKOW HMACHTHYHOCTH, TMATPUOTH3MA,
YBa)XX€HHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHoil, ropioctu 3a cBoi
Kpai, cBOr PonnHy, CBOIl SI3bIK U KYyJbTYpPY, IPOLUIOE U HACTOSIIEE MHOTOHAMOHAIBHOTO
Hapona Poccuu;

LIECHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMI0 M MAMITHUKAM IPUPOJBI,
JNOCTHKEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJOTUAX, TPYAIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKHX Y4YEHBIX B CTAHOBJCHHE U Pa3BUTHUE
OMOJIOTUM, TMOHUMAHUS 3HA4YCHHs OWOJOTMH B TO3HAHUHM 3aKOHOB MPUPOJBI, B KHU3HU
YeJl0BeKa U COBPEMEHHOI0 OOIIECTBA;

uaeitHas  yOeKIEHHOCTb, TOTOBHOCTb K CiIyXeHuro U 3amuTte OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro Cynb0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMl0 M TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH,;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOECHUE YCTOMYMBOTO OYAYIIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOIUTENSM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LIEHHOCTEH CEMEWHOW >KU3HU B COOTBETCTBUU C TPATULUSMHU
Haposi0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYas OCTETUKY ObITa, HAy4HOTO U
TEXHUYECKOTr0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUN;

IMOHMMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPA)KEHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauyecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usnuyeckoro BocnuTaHHMS, G(OpPMHPOBAHMSA KYJbTYPbl 3/A0POBbS U
IMOIHOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMaHWE M pealu3alus 310poBoro u Oe3omacHoro oOpas3a >KuU3HH (370pOBOE
MUTaHUe, COOJI0/IEHNE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBINA PEXUM 3aHATUI
U OTHbIXa, peryiaspHas Qu3nudyeckas aKTUBHOCTb), OEpPENKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHUMAaHUE I[IEHHOCTH TNPaBUJI HHIUBUAYATHHOTO M KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIINX 3J0POBbIO U )KU3HU JIOCH;

OCO3HaHWE TIOCTIEACTBUN U HEMPUATHUS BPEIHBIX MPUBBIYEK (YHOTpeOIEHHS alKOroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYA0It00ue;

FOTOBHOCTh K AKTHMBHOM  JICSATENIBHOCTH  TEXHOJIOTMYECKOM M  COLMAJIbHOM
HaMpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATD, IJIAHUPOBATH U CAMOCTOSITENILHO BHITIOTHATH
TaKyl0 JIeSITeIbHOCTD;

WHTEpPEC K pa3NuyHbIM cepaM MpoPecCHOHATHHON AesTeNbHOCTH, YMEHHE COBEPIAThH
OCO3HaHHBIN BBIOOp Oynymied mpodeccuu W peann30BBIBATH COOCTBEHHBIE >KHU3HEHHBIE
TIJIaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHHIO M caMO00pa30BaHUIO Ha MPOTSHKEHUH BCei
KU3HH;

7) 3K0JIOTMYECKOT0 BOCIINTAHUSA:

AKOJIOTHYECKU I1eJiecoo0pa3Hoe OTHOIIEHHE K TMPUPOAE KaK HMCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIeCTBOBaHUS;

MOBBIIIIEHUE YPOBHS YKOJOTHYECKON KYJIBTYpPHI: TPHOOPETEHUE OMbITA IJIAHUPOBAHUS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX MOCJIECTBUN JIJIs1 OKPYXKAIOLIEN Cpebl;



OCO3HAHHE TII00ATFHOTO XapaKTepa KOJIOTHYSCKUX MPOOIeM U IyTel UX PElICHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETAacMbIC MPH H3YyYCHUH OWOJIOTMW 3HAHUS |
YMEHHUSI TIPH PEIICHUH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM IPHPOJIOIOJIE30BAHHEM
(cobmroeHre mpaBWII MOBEJCHHS B IIPUPO/IC, HAIIPABICHHBIX HAa COXPAHECHUE PaBHOBECHUS B
AKOCHCTEMaX, OXpaHy BHJIOB, YKOCHUCTEM, Orocdepsl);

aKTUBHOE HETPUATHE NCHCTBUHN, MPUHOCSIINX BpEa OKPYXKAIOIIEH MPUPOIHOH cpere,
YMEHHUE IPOTHO3UPOBATH HeOIaronpusITHBIC IKOJIOTHYECKUE MIOCJICICTBHSI
MPEIIPUHIMAEMBIX JICHCTBHIA U MPEIOTBPAIIATh HX;

HAJIMYHE PA3BUTOIO HKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKOW KYJIbTYphI, OIBITA
JESITeTbHOCTH JKOJOTHYECKOW HAINPaBICHHOCTH, YMEHHS PYKOBOJCTBOBAaThCSI HMH B
M03HABATEIBHOW, KOMMYHUKATUBHOW M COIMAJILHON IMPAKTHKE, TOTOBHOCTH K YYacCTHIO B
MPAKTUYECKOHN JIeATEIILHOCTH SKOJIOTUIECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

C(OPMHPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO HAa JHAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHKME  SI3BIKOBOM M  YMTATEIbCKOW KYJIBTYphl Kak CpEICTBa
B3aMMOJICHCTBHS MEXTy JTFOJIBMU M MO3HAHUS MUPA;

MMOHUMAaHKE CICIU(PUKU OMOJIOTUU KaK HAayKH, OCO3HAHHUs €€ poyid B (OPMHPOBAHUU
palMOHAIFHOTO HAYYHOTO  MBIIUICHUS, CO3JAaHUM IEIOCTHOTO MPEJCTaBICHUS 00
OKpY)KaloIlleM MHpPE KaK O CIUHCTBE IPUPOJbI, 4YeJIOBEKa M OOIIecTBa, B IMO3HAHHU
MPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH TPOOJIEM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTMM JUII  COBPEMEHHOW IMBUIIM3ALINU:
OoOCCIIeYCHNUsT HOBOTO  YPOBHS  Pa3BUTHUS  MEIUIUHBI, CO3JaHUE  IEPCICKTHBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX PelIaTh PECYPCHBIC MPOOJIEMbI Pa3BUTHS YEJIOBEUYECTBA, TIOUCKA
nyTedl BbIXOJa W3 MIOOAJIBHBIX SKOJIOTMYECKHX NPOOJeM M OO0eCleYeHHUs Iepexoja K
YCTOMYMBOMY pa3BUTHIO, PAIlMOHAILHOMY HCIOJb30BAHUIO MPUPOIHBIX PECYPCOB U
(OpPMHUPOBAHHIO HOBBIX CTAHJAPTOB XKHU3HH,

3aMHTEPECOBAHHOCTh B MOJTYYEHHH OUONOTUYECKUX 3HAHUM B IENAX IOBBIIICHUS
o0mmeil  KymnbTypbl, €CTECTBEHHO-HAyYHOM TPAaMOTHOCTH, KaK COCTaBHOM  4YacTH
(GYHKIIMOHATFHOW TPaMOTHOCTH 00yYaromuxcs, GopMUPYEMOii TPH U3y4YEHUN OUOJIOTUH;

MOHUMAaHHUE CYITHOCTH METOJIOB MO3HAHHUSA, UCTOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TONy4yaeMble 3HAHUS A aHamu3a M OOBACHEHUs SBJICHHIA
OKpPYKaoIlIero MUpa U MPOUCXOASIINX B HEM M3MEHEHUH, YMEHHE JelnaTh 00OCHOBAaHHBIC
3aKJIIOUYEHUs] Ha OCHOBE Hay4YHBIX ()aKTOB U HMMEIOIIMXCS MAHHBIX C IIENIbI0 TOTy4YeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIHHO HCIOJIh30BaTh OMONOTUYECKUE 3HAHMS Ui PEIICHUS
Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHUE IIEHHOCTH HAYYHOW AESITeNbHOCTHU, TOTOBHOCTh OCYILECTBISTH MPOEKTHYIO
Y UCCIIEJIOBATEIbCKYIO I€ATeIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTHh K HEMPEPhIBHOMY OOpPa30BaHUIO U CaMOOOpPA30BaHUIO, K
AKTUBHOMY TIOJNyYEHHUIO HOBBIX 3HAHUM MO OWOJIOTMH B COOTBETCTBUU C >KU3HEHHBIMH
NOTPeOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaTbl OCBOEHUS yueOHOro npeaMera «buonorus» BKIOYAIOT:
3HaYUMBbIe JUIS (OPMHPOBAHUS MHPOBO33PEHHS] OOYYAIOMIMXCS MEKIUCIUILIMHAPHBIE
(MexmpenMeTHbIe) OOIIeHAYYHbIE MOHATHUS, OTPAXKAIOUIUE 1IEJTOCTHOCTh HAyYHOW KapTUHBI
MUpa U cretu(uKy METO/I0B MO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,



SHEPTHsI, SIBJICHUE, TTPOIIECC, CUCTEMa, HaYyYHBIA (paKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCT,
3aKOH, TEOpHs, HCCICAOBaHKWE, HAOIIOCHUE, HW3MEPEHHE, SKCIEPUMEHT | JPYTUX),
YHUBEpCaJbHbIC YUeOHBIC NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC),
obecrieunBaronye  (GopmupoBaHue (DYHKIMOHAIBLHOH TIPaMOTHOCTH M COITMAIBHOM
KOMITETCHIIMM OOYYaloOIIMXCs, CIIOCOOHOCTh OOYYalOIMUXCS HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCIUTIIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHKUS U YHUBEPCAIbHBIC yUueOHBIC IEHCTBHS B
MTO3HABATEJIPHON U COITMAIBHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yIbTaThl OCBOSHUS MPOTPaMMBbI CPEIHEro 00IIero oopa3oBaHus
JOJDKHBI OTpaXkaTh:

OBJjiajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU NMO3HABATEIbHBIMHU JA€HCTBUAMM:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOATENIbHO (HOPMYJIMPOBATh U aKTyaJU3HPOBATH MPOOJIEMY, paccMaTpHBaTh €&
BCECTOPOHHE;

WCIIOIb30BaTh TPH OCBOCHHM 3HAHWH MPUEMBI JIOTUYECKOTO MBINIJICHUS (aHalu3a,
CUHTE3a, CPaBHEHUs, KiIacCH(pUKAIMH, O0OO0OIICHMS), PACKPBIBATh CMBICT OHOJIOTHYECKUX
MOHATHM (BBIACNATh MX XapaKTepHbIe TMPU3HAKH, YCTAaHABIMUBATH CBSI3U C JPYTUMU
TIOHSATHSIMH ),

OTPEIEATh LEIN JeATeIbHOCTH, 3aJlaBas ImapamMeTpbl U KPUTEPUU HX JOCTHXKCHHSI,
COOTHOCHUTH PE3YyJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

HCIIOJIh30BaTh OWMOJIOTMYECKUE TOHATHS IS OOBsICHEHUS (PAKTOB W SBIICHUM >KUBOU
MIPUPO/IBI;

CTPOUTH JIOTHUECKHUE PpACCYXACHHs (MHIYKTUBHBIC, EAYKTUBHbBIE, MO AaHAJIOTHH),
BBISABIIATH ~ 3aKOHOMEPHOCTH M IPOTHBOPEYHMS B  pacCMaTPUBAEMbIX  SBJICHUSX,
(GbopMyIHpOBaTh BHIBOJBI U 3aKITIOYCHHUS,;

MPUMEHSITh CXEMHO-MOJIETIbHBIE CPENICTBA AJIsl MPEICTABICHHS CYIIECTBEHHbBIX CBSI3Ei
U OTHOILIECHUN B M3Yy4aeMbIX OHMOJOTMYECKHX OOBEKTaX, a TaKXKe IMPOTUBOPEUYUIl pPa3HOTO
pO/ia, BBISBICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX

pazpabarbiBaTh IUTAH peEUICHHS MNpoOJieMbl ¢ y4€TOM aHalIM3a HMEIOLUXCS
MaTepualbHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B AESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISM,
OLICHUBATh PUCKHU MOCIEICTBUI 1€ATEIbHOCTH;

KOOPJIUHUPOBATh M BBIIOJHATH PabOTy B YCIOBUSX pPEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHIE A€ CTBHA:

BIIQJIETh HABBIKAMHU Y4eOHO-MCCIIEOBATENbCKOM W TMPOEKTHOM JACSITeNIbHOCTH,
HaBBIKAMHU pa3pelieHus MpoOiieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY
MIOMCKY METOJIOB pEUICHUs MPaKTUUECKUX 3a/ay, NPUMEHEHUIO pa3JIMYHbIX METOOB
MO3HAHMS;

WCIIOJb30BaTh PA3JIMYHbBIE BHUJBI JEATEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHMS, €ro
WHTEpIpETAINH, TPeoOpa3oBaHUI0 U MPUMEHEHHUIO B YU€OHBIX CUTYAlUsIX, B TOM YHCIE MPU
CO3/IaHUU YYEOHBIX U COIHAIBHBIX TIPOEKTOB;

dbopMUpOBAaTh HAyuYHBI THUI MBIIJICHHUS, BIAAETh HAY4YHOH TEPMHUHOIIOTHEH,
KJIFOYEBBIMH IMOHATHSIMH U METOJIAMH;

CTaBUTHh U (OPMYIUPOBATH COOCTBEHHBIC 3a7]a4l B 00Pa30BaTENbHOMN NEATEILHOCTH U
KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh MPUYMHHO-CJIEJACTBEHHBIE CBA3M M AKTYaJIM3UpPOBATh 3a7ady, BBIJBUraTh
TUNIOTE3y €€ pEeIleHUs,, HAXOJUTh apryMEHTHI JUIsl JO0Ka3aTelbCTBA CBOMX YTBEPKIACHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATh TMOJIYYEHHBIE B XOJE pEUICHUs 3a/ladyd pPe3yJIbTaTbl, KPUTUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;



JIaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIATH 1IeJICHANIPABICHHBIM MMOUCK NIEPEHOCA CPEACTB U CIIOCOOOB JEHCTBUS B
poeCCUOHAIBHYIO CPEy;

yMETh TIIEPEHOCUTh 3HAHUS B IIO3HABATEIBHYID M TPAKTHYCCKYIO 00JIaCTH
JKU3HENCATCIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC WJEH, IpejaraTh OPUTMHAJIbHBIC MOJIXOAbl U PEUICHUS, CTABUTh
poOJIeMBI U 337291, JOMYCKAIOITUE AIbTePHATUBHBIC PEIICHHMS.

3) padora ¢ ungopmanmeii:

OPHUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(POPMAIUK (TEKCTE y4eOHOTO TTOCOOus,
Hay4YHO-TIOMYJIIPHOM  JUTEpaType, OHOJOTMYECKHMX  CJIOBapsAX M CIPaBOYHHKAX,
KOMITHIOTEPHBIX 0a3ax JMaHHBIX, B MHTepHeTe), aHAIM3UPOBaTh WHOOPMAIUIO Pa3TUYHBIX
BUIOB W (GOpM TIPEACTABICHHS, KPHUTHYECKH OIEHHWBATh €€ JOCTOBEPHOCTh H
HEMPOTUBOPEUUBOCTD;

(dbopMynHupoBaTh 3ampPOChl M MPUMEHATH Pa3IMYHbIE METOJbI MPU MOUCKE U OTOOpE
Ouonoruueckoi nHGopMaIuu, He0OXOAMMOI JIJIs BHIITOJIHEHUS YUYEOHbIX 3a/1a4;

MPUOOPETATh OMBIT UCIIONIB30BAHMS HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (GOpPMY IMpEACTaBICHUS OHOIOrMYECKOi
uHpopmanuu (cxeMsbl, rpaduKy, TUarpaMmbl, TaOIUIbL, PUCYHKHU U IPYTOe);

UCIIOJIb30BaTh HAYYHBIA S3bIK B KayeCTBE CpelCTBa HpuU padoTe ¢ OHUOIOrHuecKoi
nHpopMauel: TPUMEHATh XUMUYECKHE, (PU3MYECKUE U MAaTEMaTHYECKHUE 3HAKH U CHMBOJIBI,
dbopMynbl, abOpeBHATypy, HOMEHKIATYpY, HCIOJB30BaTh M MPeoOpa3OBBIBATH 3HAKOBO-
CHMBOJIMYECKUE CPEJICTBA HATISAHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHWUS M 3aIIUTHl HHPOpMAIMH, WHGOPMAIMOHHON
0€30I1aCHOCTH JINYHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH JAeHCTBHAMM:

1) oomenne:

OCYIIIECTBIISITh KOMMYHHMKAIIMM BO BceX cdepax >KHM3HH, aKTHBHO YYacTBOBAaTh B
JManore WM JUCKYCCHHM MO CYIIECTBY oOCykaaeMoil Tembl (YMEHHE 3aJaBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJIEHHUSI OTHOCUTEIBHO BBINOJIHEHUS NpeajaraeMo 3aJadyd, y4YUTHIBATH
WHTEPECHI U COTJIACOBAHHOCTH MO3UIIUN APYTUX YYACTHUKOB JUAIIOTA UM TUCKYCCHH);

pacrno3HaBaTh HeBepOaldbHBIE CpelICTBa OOIIEHUS, MOHMMATh 3HAYEHHUE COIMAIbHBIX
3HAKOB, TIPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTyallMid, YMETh CMSr4aTh
KOH(MIMKTHI U BECTH IIEPETOBOPHI,

BIIQ/IETh Pa3IMYHBIMU CIIOCOOaMH OOIICHHS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS
JOpYTUX JIOACH, MPOSBIATH YBRXHTEIBHOE OTHOIIEHHE K COOECeTHHUKY M B KOPPEKTHOM
dbopme hopMyIHpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHS C MCIOJb30BAHHEM SI3bIKOBBIX
CPEICTB.

2) coBMeCTHAasI AeITeJbHOCTh:

MOHUMATh M HMCIOJh30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBUIYaTbHOU pPaOOTHI
MpH pEIIeHUH OMOJOTHYECKOW MpPOoOJIeMbl, 0OOCHOBBIBATH HEOOXOAUMOCTHh MPUMEHEHUS
TPYNNoOBBIX (OpPM B3aUMOICHCTBUS MIPH PEIICHUH YIeOHOH 3a1auu;

BBIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4ETOM OOIIMX MHTEPECOB U
BO3MOJKHOCTEHN Ka)KJA0I0 WieHa KOJJICKTHBA;

MIPUHUMATh 1I€JIM1 COBMECTHOM JIEesATENbHOCTH, OPraHU30BbIBATh M KOOPJIWHUPOBATH
JIEUCTBUA MO €€ TOCTUKEHMIO: COCTABJATH IUIAH JIEWCTBUM, PACIpPENEIATh POJIU C YUETOM
MHEHUH YJaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PaboTHI;

OIICHMBATh KA4eCTBO CBOETr0 BKJIAJa W KaXJIOTO YYaCTHUKA KOMAaHIbI B OOIIUi
pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;



npeJuIaraTh HOBBIE MPOCKTHI, OLIEHUBATH UIEH C MO3UIIMH HOBU3HBI, OPUTHHAILHOCTH,
NPaKTHIECKON 3HAYNMOCTH;

OCYILECTBIIATh MO3UTHBHOE CTPATETHUYECKOE TIOBEJACHHE B Pa3IMYHBIX CHTYaIHsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaXKEeHHE, ObITh HHUIIMATHBHBIM.

OBj1ajieHHe YHUBEPCAIBLHBIMH PEryIATHBHBIMU JeCTBUSIMH:

1) camoopraHu3anus:

UCITOJIb30BAaTh OMOJIOTMYECKHE 3HAHHS IS BBIABJICHHS TPOOJIEM W HMX DPEIICHHS B
’KU3HCHHBIX M YIEOHBIX CHTYAIHAX;

BBIOMPATh Ha OCHOBE OMOJIOTMYCCKHMX 3HAHWM IIEJIEBBIC W CMBICIIOBBIE YCTAHOBKH B
CBOMX JICHCTBHMSX M TOCTYIKaxX IO OTHOIICHUIO K JKHBOM INPHPOJE, CBOEMY 3I0POBBIO H
3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIGHO ~ OCYIIECTBIIATh  IIO3HABATEIBLHYIO  JICATEILHOCTh,  BBISBIATH
npoOJieMbl, CTaBUTh W (OPMYJIHPOBAaTh COOCTBEHHBIE 3ajaud B  00pa3oBaTEIbHOM
JEATETBHOCTH M KU3HEHHBIX CUTYAIUSIX;

CaMOCTOSITENILHO COCTAaBIATh IUIAH PEIICHHS TPOOJIEMBI C YYETOM HMEIOIIUXCS
pecypcoB, COGCTBEHHBIX BO3MOXKHOCTEH M IIPEIITOYTEHHIA;

JaBaTh OIIEHKY HOBBIM CHTYAIIHAM;

PACIIUPATH PAMKH Y4e€OHOTO MPEAMETa Ha OCHOBE JIMUHBIX MPEANOYTECHHIA;

JenaTh OCO3HAaHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATH ITPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHHIO M IPOSIBJICHUIO I[IMPOKOW OJPYIUIMH B Pa3HBIX
00JIaCTSIX 3HAHMHM, TOCTOSIHHO MOBBIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHTYalUsIM, BHOCHTh KOPPEKTHBBI B J€ATEIBHOCTD, OLIEHUBATH
COOTBETCTBHE PE3YJIHTATOB EIISM;

BJIaJICTh HAaBBIKAMH [IO3HABATENILHOM pe(IEKCHH Kak OCO3HAHMSA COBEPINAEMBIX
JENCTBUI W MBICIUTENBHBIX TPOIECCOB, MX PE3YJIHTATOB M OCHOBAHWM, HCIIOIb30BaTh
npuéMbl peIeKCHH TS OLIEHKH CUTYaIliH, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OLIEHMBATH PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIKCHUIO;

NPUHUMATh MOTHUBBI M APT'YMEHTBI IPYTHUX TIPH aHAITU3E PE3y/IbTAaTOB JCSTEIbHOCTH,

3) npuHsATHE CeOsI U APYTrUX:

NPUHUMATH Ce0s1, MIOHUMast CBOU HEJOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M APT'YMEHTHI IPYTHUX TPH aHATU3€ PE3yIIbTaTOB JSSTEIbHOCTH,

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha ONIHOKH;

pa3BHBATh CIIOCOOHOCTh TOHUMATh MUP C MO3MIIMH JIPYTOTo YeI0BEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmerHble pe3yinbTarhl ocBoeHHs mporpaMMbl COO mo Ouosnoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue A yuebHoro npeamera «buonorusy HaydHble 3HAHUS,
YMEHHSI U CIOCOOBI JEUCTBUN MO OCBOEHHUIO, MHTEPIPETALUU U MPEeoOpa30BaHUIO 3HAHUU,
BUJIBI JESITENLHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUH B Pa3IMYHBIX
y4eOHBIX CUTYallUsX, a TAK)XKE B pEAIbHBIX )KU3HEHHBIX CUTYallUsIX, CBA3AHHBIX C OMOJIOTHEH.
B nporpamme npenMeTHbIe pe3yabTaThl IPEICTABICHbI 10 TOAaM 00y4YeHHUS.

[IpenMeTrHbie pe3yabTaThl OCBOEHMsI yueOHoro mpeamera «buonorus» ¢ 10 kaacce
JOJKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE W POJIM OMOJIOTMU B CHCTEME HAY4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAaHUHM COBPEMEHHON €CTECTBEHHO-HAayYHOW KapTUHBI MUpa
U HAYYHOIO MHUPOBO33PEHHUS, O BKJIAJE€ POCCHHCKUX M 3apyOekHBIX Y4YEHBIX-OHMOJIOrOB B



pa3BuTHE OMOJOrMH, (QYHKIHMOHAIBHON IPAMOTHOCTH YEJIOBEKA Ul PEIIEHHs ’KU3HEHHbIX
3ajau;

YMEHHUE pacCKpbIBaTh COJEp)KaHUE OUOJIOTMYECKUX TEPMHUHOB M IOHSTUH: >KHU3Hb,
KJIETKa, OpraHus3M, merabosn3M (OOMEH BEIIEeCTB W IpEBpallleHHe 3HEPru), roMeocTas
(camoperyinsuusi), ypOBHEBas OpraHu3alus HKHUBBIX CHUCTEM, CaMOBOCHPOHM3BEACHUE
(penponyKIys), HaCIEACTBEHHOCTh, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHUE H3JIaratb OMOJIOTMYECKUE TEOpHM (KJIETOYHAasl, XpOMOCOMHasl, MyTallMOHHAs,
LIEHTpalbHasl JO0rMa MOJIEKYJIsIpHOUW Oumosioruu), 3akoHsl (I'. Menaens, T. Moprana, H. W.
BaBuioBa) u ydeHus (0 LIEHTpax MHOrooOpas3us U MPOUCXOXKICHUS KYJIbTYPHBIX PAacTCHUN
H. 1. BaBuiioBa), onpeesiaTh TpaHULbl KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIaJIETh METOAAMHU HAY4YHOT'O [T0O3HAHMsI B OMOJIOTUHU: HAOIIOIEHUE U OITMCaHHE
KHUBBIX CHCTEM, IIPOLIECCOB M SIBJICHUN, OpPraHM3alus U IPOBEIAECHHE OHOJIOrMYECKOIro
HKCHEPUMEHTA, BBIJIBUJKCHHE TUIIOTE3bl, BBIABICHHE 3aBUCHUMOCTH MEXIY HCCIETyEeMbIMU
BEIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOpHil U 3aKOHOB, YMEHHE JeTIaTh BHIBO/Ibl HA OCHOBAHUH ITOJyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEJIATh CYLECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3yKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa
BEIIECTB U TPEBpALlleHUs DSHEpruu B KIETKe, (OTOCHHTE3a, IUIACTUYECKOr0 MU
HHEPreTUYEecKOro 0OMeHa, XeMOCHHTE3a, MUTO03a, MeH03a, OIIOJOTBOPEHUS, PAa3MHOXKECHHUS,
UH/IMBUYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOI€He3);

YMEHHUE PUMEHATH MOJYyYeHHbIE 3HAHU U1 00BCHEHHUs OMOJIOTMYECKUX IPOLIECCOB
U SIBIIGHUM, AN NPUHATUSA NPAKTHUECKUX PELICHUH B IOBCEIHEBHOW JKHU3HU C LEIBIO
obecrieyeHuss 0€30MaCHOCTH CBOEr0 3A0POBbS U 3I0POBbS  OKPYKAIOIIMX JIIOJCH,
COOJIFOJICHHUSI HOPM I'PaMOTHOI'O MOBEJICHMS B OKPYXKaOLIEH MpUpOAHOM cpene, MOHMMaHue
HEOO0XOAUMOCTH HCHOJIb30BAHUS JTOCTUKEHUN COBPEMEHHON OMOJOrMH M OMOTEXHOJIOTHM
IUIs PallMOHAIBHOTO NPUPOIOTIONIb30BAHMS;

YMEHHUE pelllaTh 3JEMEHTapHbleé T'€HETHMUYECKHE 3aJauyd Ha MOHO- M JAUTHOpHIHOE
CKpELIMBAaHMUE, CLEIUICHHOE HacCJIeJJOBaHUE, COCTaBIATh CXEMbl MOHOIMOPHUIHOIO
CKpEeLIMBaHUA JJIs peicKa3aHus HacleI0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH J1a00OpaTOpHBIE U MPAKTUYECKHE paboThl, COOMOAATh MTpaBUiIa MpU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYIOBAHUEM;

YMEHHUE KPUTHYECKU OLIEHUBATh U MHTEPNPETUPOBATh MH(POPMAIIUIO OHOIOTHYECKOTO
COJIep KaHus, BKJIFOYAIOIIYIO TICEBIOHAyUHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHHUKOB (CPEICTBA
MaccoBOo  MH(OpMAIMK, HAYYHO-TIOMYJSPHbIE  MaTepuajbl), STUYECKHE  ACHEKThI
COBPEMEHHBIX MCCIIEJOBaHUH B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTUH;

yMEHHE co03[aBaTb COOCTBEHHbIE IHCBbMEHHbIE M YCTHBIE COOOIIEHHUs, 0000Imas
OuoJIOTNYEeCKyl0 HMH(OPMAIMI0 M3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BATh
MOHATUIHBIN anmnapat OUOJIOTHH.

IIpenmeTHble pe3ynbTaThl OCBOeHMs ydeOHoro mpeamera «buonorus» ¢ 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE M POJNU OMOJOIMH B CHCTEME HAYYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ((OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MUpa
U HAayyHOIO MHPOBO33PEHUS, O BKJIAJ€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOrMH, (PYHKIMOHAJIBHONH TPaMOTHOCTH YEJIOBEKA JUIS PEIeHHs >KU3HEHHBIX
3ajau;

YMEHHUE pacKpbIBaTh COJepKaHWE OWOJOTMYECKUX TEPMUHOB U TIOHSATHI: BUI,
NOMYJNSAUS, TEHOQOHMI, HBOJIONMS, JABWXKYIME CHiIbl  ((PakTOpbl)  HBOJIOIMH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHKeE, IKOJIOTHUYECKHe (PAKTOPBI, IKOCHCTEMA,
IPOAYLEHTHl, KOHCYMEHTBI, PEIYLEHThI, I[N MUTaHWUsA, SKOJOTHYECKas MUpaMuia,
OuoreoreHo3, ouocgepa;



yMeHHe Wu3IaraTb Ouosiornyeckue Teopuu (dBononroHHas Tteopust Y. [lapBuna,
CHUHTETHYECKasi TEOPHs IBOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsiiieBoro cxoactaa K.
M. bapa, yepenoBaHus IJIaBHBIX HalpaBiieHUH U mytei oo A. H. CeBepiioBa, yueHust
o Omochepe B. U. Bepnanuckoro), ompenensitb TIpaHUIbl WX MPUMEHHUMOCTH K >KHUBBIM
CUCTEMaM;

yYMEHHE BIIaJIeTh METOIaMU HAyYHOT'O IMO3HAHUA B OMOJIOTUU: HAOJIIOCHUE U OTMCAaHKe
KHUBBIX CHCTEM, IIPOLIECCOB U SBJICHWM, OpraHuM3alus U TpOBeIeHHUE OHOIOTUYECKOTO
HKCIIEPUMEHTA, BBIIBHKCHHE TUIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXIY HCCIIETyEeMbIMU
BEJIMYUHAMU, OOBSCHEHHE TOJYyYEHHBIX PE3yJbTaTOB, MCIOJIb30BAHHBIX HAYUHBIX MOHSTHI,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHbIC IMPU3HAKU CTPOCHUS OUOJIOTMYECKUX OOBEKTOB:
BUJIOB, MOMYJISUUN, TPOAYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOT€0IIEHO30B U 9KOCUCTEM,
OCOOCHHOCTH TIPOIIECCOB: HACJIEICTBEHHOM M3MEHYMBOCTH, €CTECTBEHHOrO0 OTOOpa,
BUJI000pa30BaHUs, MPUCTOCOOICHHOCTH OPraHU3MOB, JACUCTBUS KOJOTHYECKHX (PaKTOPOB
Ha OpPraHU3Mbl, MEPEeHOCa BEIIECTB U IOTOKA JHEPrHH B SKOCHUCTEMAaX, AHTPONOTECHHBIX
W3MEHEHUN B SKOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTa BEHIECTB M OMOT€OXMMHUYECKUX
LIUKJIOB B Ouocdepe;

yYMEHHE IPUMEHATH MOMyYeHHbIC 3HAHUS 711 OObSICHEHUS OMOJIOTHYECKHUX MPOILIECCOB
W SIBICHHUM, Ui TPUHITHUS TMPAKTUYECKHX PEIICHUN B MOBCEIHEBHOW XHU3HU C LIEJIbIO
obOecrieueHrss 0€30MaCHOCTH CBOETO 3[0POBbS W 3/I0POBbS  OKPYXKAIOUIUX JIOJEH,
COOJIIOICHHUSI HOPM TPaAMOTHOTO TOBEJICHUSI B OKPY’KAIOUIEH MPUPOIHON cpesie, MOHUMaHKe
HEO0OXOIMMOCTH MCIOJIb30BaHUS JOCTUKEHUIM COBPEMEHHON OMONOrUM AJsl palliOHAIBHOTO
MIPUPOIONOIB30BAHUS;

YMEHHE pellaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a7aud, COCTABIISITh CXEMBI MEPeHoca
BEIIECTB U SHEPTUU B IKOcHCTeMax (I[EMH MUTaHUs);

YMEHHE BBIIOJIHATD JTAOOPATOPHbIE U MPAKTUYECKHE paboThI, COOIII0IaTh MIpaBUiia MPU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTUYECKH OLIEHWBATh U MHTEPIPETUPOBATh UH(POPMALINIO OUOIOTHYECKOTO
CoJIep>KaHusl, BKIIOYAIONIYIO MICEBIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CpeicTBa
MaccoBoi WH(MOpMAalUK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpUBaTh TI00aNbHbBIE
9KOJIOTHUECKHE TPOOIEMBbl COBPEMEHHOCTH, (OpPMHpOBATh IO OTHOIICHHUIO K HHUM
COOCTBEHHYIO MO3HUIIUIO;

YMEHHE cO03[aBaTb COOCTBEHHbIE IHCBMEHHbIE M YCTHBIE COOOIIEHHUs, 0000Imas
OMOJOTMYeCKyl0 HWH(GOpPMAIIMI0O W3 HECKOJIbKUX MCTOUYHHUKOB, TPAMOTHO HCIIONb30BATh
MOHATUIHBIN anmnapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHuUe KouunyecTBO 4acoB
DJIeKTpOoHHbIe (LM (ppoBbIE)
n/ pas3jiesioB U TeEM Konrpoabnsie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypchbl
I MporpaMmMabl padoThbI padoThbI
bubmuoreka [JOK
1 bronorus xax Hayka 2 0.5 https://m.edso0.ru/7f41c292
5 JKuBbIe cuCTeMbI U BX 1 bubmuoreka [JOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMHUUYECKUN COCTaB U 3 1 bu6mmoreka [IOK
CTPOECHUE KJIETKU https://m.edsoo0.ru/7f41c292
4 KuznenesaTeabHOCTh 6 bu6mmoreka [IOK
KJIETKU https://m.edsoo.ru/7f41c292
PasmMHOXeHUE U
5 N 5 1 bu6mmorexa [IOK
JHBHILY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrseHHoCTE U
6 A3MEHYUBOCTh 8 15 Eubmiorexa OK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenekiusi OpraHu3MOB. 3 bu6nmoreka [JOK
OcCHOBBI OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
P
8 C3EPBHOE BpeMA 1 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO
34 0 4

YACOB I10 [TPOTPAMME
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11 KIIACC

HaumeHoBaHUe Koau4vecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NPorpamMmsbl padoThI padoThI
1 DBOJIOLIMOHHAS 9 1 bu6mmoreka [IOK
Oounostorus https://m.edsoo.ru/7f41cc74
Bo3nukHoBEHUE U
2 a3BUTHE XU3HUA 9 0.5 bubnmorexa LHOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3emie
Opranusmel 1
3 OKDVIKAIOLIAS 5 1 bubmuoreka [JOK
pyzarot https://m.edsoo.ru/7f41cc74
cpena
CoobmecTBa u
4 AKOJIOTHYECKHUE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
P
° C3CPBHOC BpeMi 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

I[TPOI'PAMME
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