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AOKYMEHT MOArnmMCcAH
SNEKTPOHHOWM NOANNCHLIO

Ceptudukat: 00E71EAES3771191850E7A1770865AF9D9
Bnapgeneu: JlaBpoBa ExaTepuHa AnekcaHapoBHa
HencteuteneH: ¢ 23.05.2023 go 15.08.2024

[Ipunoxxenue 15 K OCHOBHOM
00111e00pa30BaTeNIbHOM MpOrpaMme —
00pa3oBaTeNbHON IPOTPaMME CPETHETO
o01m1ero o0pa3oBaHus

PABOYASA ITPOT'PAMMA
YUEBHOI'O ITIPEJIMETA «BUOJIOI'US»
10-11 kiaccenl



PaGouas mporpamma 1o Ouojorum (0a30BbIii ypoBeHb) st ydammxcs 10-11 kmaccoB
pazpaborana B coorBercTBHH ¢ PI'OC COO u coorBercTBYeT PenepanbHoi paboueil mporpamme 1o
yuebHomy mpeamery «buosnorus (06a30BbIii ypoBeHb)». PabGouast mporpamMma 1o OHOJOTHH JUIS
yuamuxcs 10-11 xmaccoB obecrneynBaeT JIOCTHKEHHE IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUSA
OCHOBHOI 00pa3oBaTeNbHOM MporpaMMmbl cpeAHero olumiero obpa3zoBaHus, pa3padoTaHa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOM MPOrpaMMBI C yY4ETOM OCHOBHBIX
HaIpaBJIEHUH MPOTrpaMM, BKIIOUEHHBIX B CTPYKTYPY OCHOBHON 00pa30BaTEIbHON MPOTrPaMMBbI.

Conep:kanue y4eOHOI0 npeamera

10 KUIIACC

Tema 1. buoJsiorusi Kak HayKa

Buonoruss kak Hayka. CBsi3p OHOJOTMH C OOLIECTBEHHBIMH, TEXHHUYECKUMH U APYTHMH
€CTeCTBEHHBIMU HayKaMmu, (Quiocoduelt, 5TUKOH, OSCTeTHUKOW U TmpaBoM. Pomp Ouonorun B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOU KapTHHBI MUpa. CucTeMa OMOJIOTUYECKUX HAYK.

MeToapl TO3HAHHS XKUBOM MpHUPOAbI (HAOMIOJEHUE, HKCIIEPUMEHT, OIMCaHUe, U3MEpEeHHeE,
Kiaccu(uKanus, MOCITMPOBAHNE, CTATHCTUYECKAss 00padOTKa JaHHBIX ).

Hemoncmpayuu:

Topmpemuwr: Y. apBun, I'. Mennens, H.K. Konbuos, /. Yorcon nu ®@. Kpuxk.

Tabauywvl u cxemvi: «MeTOIBI IO3HAHUS KUBOW TTPUPOIBIY.

Jlabopamopnvle u npakmuyeckue padomaoi:

[Tpaktueckass pabora No 1. «Vcnonb30BaHHWE pa3IMYHBIX METOAOB TMPH HU3YYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHU3aI U

Kupble cuctembl (OMOCUCTEMBI) KaK MpPeaMET U3ydeHus Ouosoruu. OTINYNE )KUBBIX CUCTEM
OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OMoCHCTEM U WX pa3HOOOpa3ue. Y POBHU OpraHMU3alUU OMOCHCTEM: MOJICKYIISIPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpTraHU3MEHHBIH, HOMYJISALIMOHHO-BUIOBOH, 9KOCUCTEMHBIH
(OmoreoneHOTHYECKHUHT ), OMOCEPHBIH.
Hemoncmpayuu:

Tabauysl u cxemovl: «OCHOBHbBIE MPU3HAKH JKU3HW», «Y POBHU OPraHU3AIMH KUBOM IPUPOIBD».

Obopyoosanue: moaens moiekynsl JJHK.

Tema 3. XumMuueckuii cocTaB U CTPOEHHUE KJIETKH

XVWMHYECKUN COCTaB KJIETKM. XHUMHYECKHE DJIEMEHTHI: MAaKPOAIEMEHTBI, MHUKPOIJIEMEHTHI.
Boga n MuHepasibHbIE BEIIECTBA.

OyHKIMY BOJBI 1 MUHEPAJIbHBIX BelecTB B KieTke. [logaepixkanne ocMoTrueckoro 6anaHca.

benku. CoctaB u crpoeHne 0enKkoB. AMUHOKHCIOTBI — MOHOMEpH! OenkoB. HesameHumbie u
3aMEHUMbIE aMUHOKHCIOThl. AMHMHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl OEIKOBOH MOJIEKYIIbI
(mepBuUYHasi, BTOpUYHAs, TPETUYHAs U YETBEPTHUYHAS CTPYKTypa). XMMHUYECKHE CBOWCTBA OEIKOB.
buonornueckue pyHKINN OEIKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHBHBIA LIEHTD,
cyoctparHas crenuduunocts. Kodepmentsl. Butamunsl. OTinunst (epMEHTOB OT HEOPraHUYECKHUX
KaTaJanu3aTopOB.

VYrneBoasl: MOHOcaxapupl (IVIFOKO3a, pubo3a M Je30KcHpub03a), nucaxapuisl (caxaposa,
JIAKTO3a) U MoJMcaxapubl (KpaxMai, TIMKOTeH, 1eJUTi0103a). buonornueckue pyHKIUN yriIeBOAOB.

Jlunuaer: Tpurnuuepuasl, pocdonunuasl, crepoussl. ['uapodunsHo-ruapodoOHBIE CBOKCTBA.
buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIJIEBOJAOB, OCIKOB M JIMIHMIOB KaK HCTOYHUKOB
SHEPTHUH.

Hyxneunosbsie kucnorel: JJHK u PHK. Hyxineotuabl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u pynkuuu JHK. Ctpoenue u pynkunn PHK. Bunst PHK. AT®: ctpoenue u GpyHkuuu.

[{utonorus — Hayka o kierke. Knerounas Teopus — npumep B3auMoIeHCTBUA ujel u (akToB B
Hay4YHOM IMO3HAaHUU. MeTO/IbI U3y4eHUs KIETKH.

Knerka kak nemoctHas skuBas cucrema. OOIIMe NMPU3HAKM KIETOK: 3aMKHYTas HapyxKHas
MeMOpaHa, mosiekyinsl JIHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oernka.



Tumbl  KJIE€TOK: JyKapuOTHuYecKass U Hpokapuorudeckasd. OCOOCHHOCTH  CTPOCHMS
npokapuoTHueckon kietku. Knerounas crtenka Oaxtepuil. CTpoeHHE 3yKapUOTHYECKOM KIIETKH.
OCHOBHBIE OTIUYHS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAJIUKC, HMX (YHKIHUU.
[Ina3maruueckass wmemOpaHa, e€ cBoiictBa M ¢yHkuumu. IluTommmasma u  e€ oOpraHoupsl.
OpnnomeMmOpannble opraHouabl kietku: OIIC, anmapat ['onbmxku, snmszocomsl. IlomyaBTOHOMHBIE
OpraHouzbl KIETKU: MUTOXOHJpPHH, IUIacTUAbL. [IponcxokaeHne MHUTOXOHApPUN M ILIACTHA. Buasl
wiactua. HememOpaHHble OpraHOU/IbI KJIETKU: pUOOCOMBI, KIIETOYHBIN LIEHTP, LEHTPUOIH, PECHHYKH,
KryTuKd. yHKIUN OPraHouAOB KIETKU. BKirtoueHus.

Anpo — perynsatopHblid neHTp kieTku. CTpoeHue sapa: siiepHas 000J0YKa, KapHOIUla3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BElIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemuor: A. Jleenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, J[x. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panxinn, K.M. bap.

Huacpammur:  «PacripeneneHue  XMMHMYECKHX — DJIEMEHTOB B HEKUBOM  IIPUPOJE»,
«PacrnpeneneHre XMMUYECKUX 3JIEMEHTOB B JKUBOM IIPUPOIEN.

Tabnuyoer u cxemwi: «llepuonuueckas Tabnuna XUMHYECKUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocuHTe3 Oenka», «CTtpoeHne Mosekynsl Oenmka», «CtpoeHue QepmeHTay,
«Hykneunossle xucnorel. JHK», «Ctpoenue monexkynsl AT®», «CTpoeHHE 3yKapHOTHYECKON
KIeTkn», «CTpoeHue IKUBOTHOW KIeTKn», «CTpoeHue pacTUTENbHON KieTkn», «CTpoeHue
IIPOKAPUOTHUYECKOM KJIETKN», «CTpOCHHUE AApa KIETKN», «Y TIEBOABY, «JIunuab.

Obopyoosanue: CBETOBOM MHKPOCKON, OOOpyIOBaHUE [JIsi TPOBEACHUS HAOJIOICHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, dKUBOTHBIX U OaKTEpHAIbHBIX KIETOK.

Jlabopamopuyvie u npakmuueckue padomul:

JlaGopatopHass pabora Ne 1. «l3yueHue KaTaJUTHYECKOM AaKTHUBHOCTH (epMEHTOB (Ha
IIpUMepe aMuJIa3bl WIN KaTajaa3bl)».

JlaGopatopHas pabota Ne 2. «/3ydyeHue cTpoeHUs KIETOK PACTEeHUH, )KUBOTHBIX U OakTepuii
10/ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax 1 uX OIMUCaHHE».

Tema 4. JKuzHenesiTeIbHOCTb KJIETKH

OOMeH BelecTB, UM MeTaboau3M. AcCUMHIIALUS (TJIACTUYECKUM OOMEH) M JUCCUMMIIIALINS
(oHepreTHyeckHii 0OMEH) — JIB€ CTOPOHBI €AMHOTO Ipolecca MeTabonu3Ma. Posb 3aKOHOB cOXpaHEHUs
BELIECTB U SHEPTUU B IOHMMaHUU MeTaldoIn3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(dHBIN U reTepoTpoHbIA. Poib pepMeHTOB B 0OMEHE BEleCTB
U TIPEBPAICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas ¢a3pl ¢orocuHTe3a. Peaknuu ¢oTocuHTE3A.
OddexkTuBHOCTH (oTOCHHTE3a. 3HaueHUe (POTOCHMHTE3a IJIsl KU3HM Ha 3emie. BiusHue ycinoBwit
cpezabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XeMOCHUHTE3UpYIOIIe OakTepry. 3Hau€HuEe XEMOCHHTE3a JUIsl )KU3HH Ha 3emJie.

OHepreTuyecknii oOMeH B KieTke. PaciieniieHne BelecTB, BBIJICIEHUE U aKKyMYJIHPOBaHHE
SHEPrUM B KJIETKE. DTambl JHEpreTuyeckoro oomena. I nukonus. bpoxkenue u ero Buasl. Kucnopognoe
OKHCIICHMe, WIM KieToyHoe Jbixanue. OxucnurenbHoe ¢ochopunupoBanue. ¢P(HEeKTUBHOCTh
SHEPreTUYecKOro oOMeHa.

Peakumum wmarpuuHoro cuHreza. [leHerndeckas wuHpopmamms u JHK. Peanuzamus
reHeTnyeckol wuHpopManuu B KieTkKe. ['eHeTMdeckuil KOoJ W ero cBOMCTBa. TpaHCKpUILUS —
matpuunblii cuHte3 PHK. Tpancmsamus — OuocuuTe3 Oenka. Dtambl TpaHcasiuuu. KoaupoBanue
aMUHOKHCIIOT. Ponb prbocoM B 6rocuHTE3€e Oernka.

Hexknerounsle ¢opMmbl xu3Hu — BUpYCHL. Vctopust oTkpbiTHs BupycoB (/I.M1. ViBanOBCKMIA).
Oco0eHHOCTH CTpOEHHMsS] U KU3HEHHOro LHWKIa BHUpycoB. bakrtepumodaru. bonesnu pacteHui,
KMBOTHBIX M 4YeNOBEKa, BbI3bIBaeMble BUpycamH. Bupyc ummyHozeduuurta uenoeka (BUY) —
Bo3Oynutens CIIWa. OOpaTtHast TpaHCKpunuusi, peBepraza u HHTerpasza. llpodunaktuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.

Hemoncmpayuu:



Ilopmpemsi: H.K. Konbrios, JI.1. iBanoBckuii, K.A. Tumupszes.

Tabauyser u cxemwvr: «Tunsl nuTaHusy, «MeTaboauzMy», «MHUTOXOHIPUSD», «IHEPTETUICCKUI
obmeny, «Xiopormacty», «Potocunredy, «Ctpoenue JITHK», «Ctpoenue u pyHKIIMOHMPOBAHHUE T€HAY,
«Cunre3 Oenka», «['eHermueckuil kon», «Bupyce», «bakrepuodarn», «CTpoeHne W KUIHCHHBIH
nukn supyca CITM/a, 6akrepuodaray, «Permmukamms JJHK».

Obopyoosanue: wmonenu-annkanud «Ynsoenne [IHK wu Tpanckpunuus», «buocunres
oenkay, «CTpoeHHE KISTKU», MoJelb cTpyKTypsl JJHK.

Tema 5. PasMHoKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB

Kierounslii 1MWK, WIM JKMU3HEHHBIM 1K KieTku. WHrepdasza m murtos. Ilporeccsr,
nporekaromue B uHTepdasze. Pemmukamms — peaknus wmatpuanoro cuHTesa JIHK. Crpoenue
XpoMOcOoM. XPOMOCOMHBIN HaOOp — KapuOTHIL. J{MIIIOUIHBIA U TAlJIOWIHBIA XPOMOCOMHBIE HaOOPHI.
Xpomatuasl. [{uTonornueckue OCHOBBI Pa3MHOKEHUSI U1 UHANBUYAJILHOIO PA3BUTHUSI OPraHU3MOB.

Henenune xnerku — muto3. Craguum murosa. Ilporecchl, Npoucxoasiuie Ha pasHbIX CTAIUAX
MHUTO3a. brosornueckuii cMbICI MUTO3A.

[Tporpammupyemasi ruOesb KIETKH — aromnTo3.

®opMbl pa3MHOXKEHUST OPTaHU3MOB: OECIOJIOE U TMOJIOBOE. Buapl Oecrnoioro pa3MHOKEHUS:
JIeJICHUE HaJBOE, IIOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIHOpPOOOpa3OBaHME, BETETATUBHOE
pa3MHoO)keHue. IcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JJIs CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTIMYUS OT OECT0I0ro.

Meiio3. Cranum wmeio3a. Ilpoueccsl, mnpoucxondmue Ha craausx Menosa. [loBenenue
XpoMocoM B Meno3e. KpoccuHrosep. bronorndeckuii CMbICI M 3HAYEHUE MEN03a.

['amerorenes — mporecc 0O0pa30BaHUS TMOJOBBIX KJIETOK Yy JKUBOTHBIX. [lonoBBIE >Kene3bl:
CEMEHHMKM U sSUYHUKH. OOpazoBaHME U pa3BUTHE IOJIOBBIX KIETOK — TaMeT (ClepMaro3ouf,
SHIIeKIIeTKA) — criepMaToreHe3 u oorene3. OCoOEHHOCTH CTPOCHHS SUIEKIETOK U CIIepMaTO30UIOB.
OnnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BuTue (OHTOTEHE3). DMOpHOHAIbHOE pa3BUTHE (IMOpHOTeHe3). DTarbl
SMOPHOHAIIEHOTO PAa3BUTHS y TO3BOHOYHBIX JKMBOTHBIX: APOOJICEHWE, TacTPYISALUS, OpraHOTEHE3.
[ToctomMOpuoHanbHOE pa3BUTHE. THUMBI MOCTAIMOPUOHAIBHOTO PAa3BUTHUS: MPSAMOE, HEMpsIMoe
(muuuHovHOE). BinmsiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE BBI3BHIBATH
BPOKIEHHBIE YPOJCTBA.

Poct u pasButue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHMs: CTPOCHHUE CEMEHM, CTaJHuH
pa3BUTHSL.

Hemoncmpayuu:

Tabnuyvr u cxemovl: «POpMBI Pa3MHOXKEHMS OPraHU3MOBY», «/IBOMHOE OIIIOJOTBOpEHUE Y
LBETKOBBIX pacTeHuil», «BererarnBHOe pa3MHOXXEHHE pacTeHUil», «JleneHue KieTku OakTepuily,
«CTpoeHHEe MOJOBBIX KIETOK», «CTpoeHHe XpoMocoMbly, «Kierounsiii nukny, «Pemnukauus JJHK»,
«Mwurto3y, «Meno3», «lIpsmoe wm HenpsMmoe pas3BuTue», «l'amMeToreHes y MIEKONHUTAOUIUX U
4enoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Obopyoosanue: MUKPOCKOI, MHUKpompenaparbl «CrepMaTo30uabl  MJIEKOMUTAIOIIETOY,
«ineknerka miekonuTaromero», «KapuoknHes B KIETKax KOpEIIKa JIyKa», MarHUTHas MOJENb-
anmunkanus «Jlenenne kinetkuny», moaens JJHK, monens meradaznoit XpoMoCOMEI.

Jlabopamopuvie u npakmuueckue padomaoi:

JlaGopatopuast pabora Ne 3. «HaGmromeHne mMuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIMpENapaTax».

Jlabopatopnast pabora Ne 4. «M3yueHue CTPOCHHsI TIOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HaciiencTBeHHOCTH 1 H3MEHYHUBOCTH OPraHU3MOB

[Tpenmet u 3amaun reHeTuku. MicTopus pa3BuTus TeHeTUKU. Polb UTONOTHH ¥ SMOPUOIOTHH
B CTAaHOBJICHMM F'eHeTHKU. Bkiag poccuiickux U 3apyOeKHBIX YUEHBIX B pa3BUTHE F€HETUKH. MeTobl
TeHETUKU (THOPHIIONOTHYECKUH, LUTOTCHETUYECKUH, MOJEKYIIpHO-TeHeTHueckuil). OCHOBHBIE
reHeTUYEeCKUe TOHATHS. [ 'eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEIIUBaHUM.



3aKOHOMEPHOCTH HACJEAOBaHUS MPU3HAKOB, YCTaHOBIeHHBIE . Mennenem. MonoruOpugHoe
CKpeuIMBaHue. 3aKoH eauHooOpas3usi THOpPHIOB MepBOro mokojeHus. I[IpaBuiIo JOMUHHpPOBaHUS.
3aKOH pacIleIICHHs IPU3HAKOB. [ nrioTe3a unctorsl ramet. [1onHoOe 1 HEMONHOE TOMUHUPOBAHUE.

JAurubpuanoe  CKpeuIMBaHME.  3aKOH  HE3aBHCHMOTO  HACJEAOBAaHHS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JMTHOPUAHOIO  CKpEIIMBaHUS. AHaJIM3UpYOLIEe CKpelUBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS IS OTIPE/ICICHUS TEHOTUIIA OCOOH.

CueruieHHoe HacnenoBaHue npusHakos. Pabora T. Moprana no cuernjieHHOMY Hacjel0BaHHIO
redHoB. Hapy1ieHnue crerieHus reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas1 TEOpUS HACJIEACTBEHHOCTH. | eHETUUECKHE KapTHI.

I'enetuka moma. XpOMOCOMHOE OIPENEICHHUE I01da. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'oMorameTHbI€ U reTeporaMeTHbIe Oprainu3Msl. HacnenoBanne npu3sHaKoB, CLEIIEHHBIX € IIOJIOM.

M3MmeHunBOCTb. BHapl M3MEHYMBOCTH: HEHACJIEACTBCHHAs M HaciaeAcTBeHHas. Ponb cpenbl B
HEHACJICICTBCHHON  M3MEHUMBOCTH.  XapaKTEpUCTHKA  MOJU(PHUKAIMOHHONH  M3MEHYMBOCTH.
BapuanuoHHbIl psan M BapuanuoHHas Kpusad. Hopma peakuum mnpusHaka. KonuuecTBeHHbIE U
KayecTBEHHBIC MMPU3HAKU M UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBeHHas, MM TE€HOTUIIMYECKAas, M3MEHYMBOCTb. KoMOMHATHBHAas H3MEHUYUBOCTb.
Meii03 1 0J0BOM MpOIIECC — OCHOBA KOMOMHATUBHON M3MEHUMBOCTH. MyTalMOHHAs U3MEHYUBOCTb.
Knaccudukanus Myrtanuii: reHHble, XpOMOCOMHBIE, I'€HOMHble. YacToTa M NpPUYMHBl MYyTalHUH.
Myrarennsie (akTopbl. 3aKOH TOMOJOTMYECKHX psJIOB B HAcleICTBEHHOM wu3MeHumBoctd H.U.
Basuiiosa.

BuesinepHast Haca€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka wuenoBeka. Kapuorun demoBeka. OCHOBHBIE METOABI TE€HETUKHM YEJIOBEKA:
reHEaJOTNYeCKuil, OJIM3HELOBBIN, INTOI€HETUYECKUI, OMOXUMHYECKUM, MOJIEKYIIPHO-T€HETUYECKUH.
CoBpeMeHHOE OmIpelelieHe TeHOTHIA: MTOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHKE, B TOM
yuciie ¢ nomompio III[P-amanmu3a. HacimencTBeHHble 3a0o0icBaHUsS YCIOBEKA: TI'EHHEIC OOJIC3HH,
00JIE3HH C HACIEICTBEHHOM MpPeapacHoiOkKeHHOCTbIO, XpOMOCOMHbIe Oone3Hu. ComaTHuyecKue M
reHepatuBHble MyTanuu. CTBOJIOBBIE KJIeTKH. [IpUHIMIBI 370pOBOr0 0Opas3a >KW3HHW, AUArHOCTUKH,
npoQUIAKTUKA M JIEYEHUS TI'eHEeTHYecKux Oone3Hel. Menuko-reHeTH4eckoe KOHCYJIbTUPOBAHUE.
3HaueHue MEAMIMHCKOW TE€HETHMKW B MPEJOTBPAIICHWHM M JIEYEHUM T€HETHYEeCKHX 3a00sIeBaHMi
4eJI0BEKa.

Hemoncmpayuu:

Ilopmpemur: T'. Menpgens, T. Mopran, I'. ne ®pu3z, C.C. YerBepuko, H.B. Tumodees-
Pecosckuit, H.W. BaBuios.

Tabnuysr u cxemvl. «MOHOTHOPHIIHOE CKpEIIMBAaHME W €ro IMTOT€HETHYeCKas OCHOBa»,
«3aKOH paclIEIJICHUS] U €ro LUTOT€HETHYeCKass OCHOBa», «3aKOH YMCTOTBI TaMeT», «/lurudpuanoe
ckpeuBanue»,  «lluromornyeckue - OCHOBBI ~ JUTMOPUAHOTO  CKpeuMBaHus»,  «Meio3y,
«B3auMmonelicTBrue ajmienbHBIX T'e€HOB», «l'eHeTnueckne KapThl pacTeHUM, >KMBOTHBIX U UEJIOBEKay,
«['enernka nosay», «3aKOHOMEPHOCTH HACJIEJOBAHMUS, CLIETIJIEHHOTO € MOJIOM», «KapHoTHIIbI YenoBeKa
1 )KMBOTHBIX», «Buabl nu3aMeHunBoCcTH», «MoaudukannoHHas U3MeHYUBOCThY, «HacnenoBanue pesyc-
¢bakTopay, «['eHeTHKa rpymni KpoBu», «MyTallMOHHAs ©3MEHUYUBOCTH.

Obopyoosanue: Mopaenu-anmiukanun  «MoHorubpuaHoe  ckpeniuBanue», «HemnonHoe
JOMUHHUpOBaHuEe», «JlurubpunHoe ckpemmBanuey, «llepekpéer XpomMocom», MHKPOCKON U
MuKpornpenapat «/[pozoduna» (Hopma, MmyTaruu GopMbl KpbUIbEB U OKPACKH Tema), repdapuit «I'opox
ITIOCEBHON».

Jlabopamopnwvie u npaxmuueckue padoomoi:

JlaGopatopnast paGora Ne 5. «l/3yueHue pe3ynbTaTOB MOHOTMOPUIHOTO W JUTHOPUAHOTO
CKpEIMBAaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGopatopHasi pabota Ne 6. «M3ydyeHne MOAM(PUKAIMOHHOM H3MEHYMBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopHas pabota Ne 7. «AHanu3 MyTanuil y Apo30(huisl Ha TOTOBBIX MUKpOIpenapaTax».

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUH



Cenekuusi Kak Hayka M MpOLECC. 3apOoXkKIACHUE CEJNEKIMU U JoMecTukarusa. Yuenue H.UA.
BaBuioBa 0 1EHTpax MPOUCXOXKICHHA M MHOrooOpasusi KyJIbTypHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAIIHUX )KMUBOTHBIX. COpPT, MOPOAA, IITAMM.

CoBpeMeHHBIE METOABI CeNeKIMU. MacCOoBBIi M WHAWBUAYAIbHBIH OTOOPBHI B CENEKIIUH
pactenuii u >KuUBOTHBIX. OlleHKa 3KcTephepa. bIM3KOpOACTBEHHOE CKpeUIMBaHUE — HHOPHUAMHT.
UYucrasa nuaus. CkpeumiuBaHue YUCTBIX JUMHMMA. 'ereposuc, wim rubpunHas cuina. HeponactBeHHOe
CKpelrBanue — ayropuaunr. Otnanénnas rudpuansanus u e€ ycrnexu. IcKycCTBEHHBI MyTareHes u
II0JIy4€HUE TOJTUIUIONA0B. JIOCTHIKEHNUS CENEKIIMY PACTEHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHosoruss Kak oOTpacib NPOWU3BOJACTBA. ['€HHas MH)KEHepusa. OTamnbl CO3JaHUsA
pekomOuHanTHOM JIHK 1 TpaHcreHHBIX opranu3MoB. KiieTounast HH)KeHepHUs.

Knerounble KynbTypbl. MUKPOKIOHANIBHOE pa3MHOXKEHUE pacTteHuil. KiioHupoBaHue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHME U  3THYECKHUE
npo6aemsl. MO — reHeTH4ecKkrd MOJU(PHUIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Hopmpemur: H.W. BaBunos, U.B. Muuypus, I'./[. Kapneuenko, M.®. lBaHoB.

Tabauyst u cxemwl: xapta «L{eHTpBI TPOUCXOKACHUS U MHOTOOOPA3HS KYIbTYPHBIX PACTEHUI,
«IToponbl AOMAITHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHuil», «OTmanéHHas rudpuanzaius»,
«Pabotsl akagemuka M.®D. VBanoBa», «l[lomumnounusy», «O0bekThl OnoTexHONOTMM», «KieTouHbie
KYJIbTYpPbI U KIIOHUpOBaHUEY», «KOHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue: MyISDKA TUIOJOB U KOPHEIUIONOB AMKUX (OPM U KyJIBTYPHBIX COpPTOB
pactenuit, repoapuii «CebCKOX035IIICTBEHHBIE PACTEHUSI.

Jlabopamopuvie u npakmuueckue padomol:

Okckypeusi «OCHOBHBIE METOJbl W JOCTH)KEHUS CEJEKIUM pacTeHUM W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIH YYacTOK, B TEIIUYHOE
XO035ICTBO, 1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoaroHOHHAA OHOJIOTHSA

[IpeanocbuUIKM BOZHUKHOBEHUS YBOJIIOIIMOHHON TEOpHUH. DBOJIIOIMOHHAS TEOPHUS U €€ MECTO B
6uosioruu. BnusiHIe SBOIIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CuzerenbcTBa 3BoMOIMU. [laneoHToIOrMUECKHE: MOCIEA0BATEILHOCTD HOSBIEHUS BUAOB B
MAJICOHTOJIOTUYECKOM JIeTonucH, nepexoaHsle ¢opmbl. buoreorpapuueckue: CXOACTBO U pazIuyuue
(dayH u ¢10p MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3luyusi SMOPHUOHOB pa3HbIX BUAOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJIIOTUYHBIE, PYJUMEHTAPHBIE OPTraHbl, ATaBU3MBI.
MonekyaspHO-OMOXUMUYECKHE:  CXOJCTBO  MEXaHHM3MOB  HACJIEJCTBEHHOCTH U  OCHOBHBIX
MeTaboIMYECKUX MyTel Yy BCeX OPraHu3MOB.

OpomonmonHasa Teopus Y. Jlapsuna. [Ipennocbuiku BO3HUKHOBEHMSI JapBUHMU3Ma. J[BroKyIne
CHJIBI ABOJIIOLIMK BHUAOB 10 JlapBUHY (M30BITOUHOE Pa3MHOXKEHHE MPH OIPAaHUYEHHOCTH PECYPCOB,
HeolpeeéHHast U3MEHYUBOCTb, 60pb0a 3a CyILeCTBOBAaHHE, ECTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bomonuu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxyme cuibl ((pakTophl) 3BOJIOUMK BUIOB B IpHpojae. MyTalMOHHBIM Ipolecc H
KOMOWHATHBHAs U3MEHUMBOCTh. [lony/siiMOHHbIE BOJIHBI U ipeiid reHoB. M30suus U MUrparusl.

EctectBeHHbII1 0TOOp — Hanpapisonuil ¢pakTop 3Bosounn. opMbl ecTeCTBEHHOTO 0TOOpa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK Pe3ylbTaT 3BOJIONHMH. [Ipumepsl mpucrnocobieHui y
OopraHu3MoB. ApomMop(]O3bI U UINOATATITAIIHH.

Bun u BunooOpazoBanue. Kputepum Buga. OcHoBHblE (OpMBI  BUA000Pa30BaHUS:
reorpaduyeckoe, 3K0JI0rH4ecKoe.

MakposBomtorus. PopMbl  3BOMIOLMHU:  (UIETHYECKAsi, TUBEPreHTHAs, KOHBEPreHTHas,
napajuienpHas. HeoGpaTuMocTh 3BONIOLUH.

ITpoucxoxaeHne OT HecHelMaIU3UpPOBaHHBIX NpeAkoB. IIporpeccupyromas cnenuann3anus.
AnanTuBHas paauanus.



Hemoncmpayuu:

Iopmpemuwi: K. Jlunneit, K.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. bap, 3. I'ekkens,
®. Mrwouep, A.H. Cesepiios.

Tabauywr u cxemvl: «Pa3zBUTHE OPraHUYECKOr0 MUpa Ha 3eMie», «3apOAbIIIM T03BOHOUYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Dopmbl O00pbObI 3a cyliecTBOBaHUE», «EcTecTBEHHBI O0TOODPY,
«MnorooOpa3ue COpPTOB pacTeHuil», «MHoroobpazue TMOpox JKUBOTHBIX», «llomymsmmy,
«MyTalMoHHas W3MEHYUBOCTbY», «Apomopdosb», «Mamoaganranuu», «OOwWas aereHepanus»,
«IBmxymue cuibl 3Boionuny, «Kapra-cxema mapmpyra myremectsus Y. [lapsunay, «bopsba 3a
cymectBoBaHue», «lIpucnocobieHHOCT OpraHusmMoBy», «leorpaduyeckoe BHI000pa30BaHUEY,
«DKOJIOrMYECKOe BU1000Pa30BaHHEY.

Obopydosanue: KOIIEKIHUS HACCKOMBIX C Pa3jIMYHBIMH THIAMH OKPAacKW, HAO0Op IUIOJOB U
ceMsH, kosulekuus «IIpuMepbl 3alUTHBIX NPUCIOCOOJIEHUH y KHUBOTHBIX», MoJenb «OCHOBHBIE
HaMpaBJICHUS dBOJIOIHMNY», 00bEMHAs MOeNb «CTpOEHUE FOJIOBHOTO MO3Ta TO3BOHOUHBIXY.

buoreorpaguyeckas kapta Mupa, KojuleKuus «DopMbl COXPaHHOCTH MCKONAEMbIX KMBOTHBIX
U pacTeHui», mojenb anmukanus «llepexkpéct xpomocom», BiaxHble npenaparsl «Pa3Butue
HacekoMoro», «Pa3BuTue mArymkn», Mukpompenapar «Jposoduna» (Hopma, MyTrauuu (GOpMbI
KPBUIbEB U OKPACKU TEJA).

Jlabopamopuvie u npakmuueckue padomoi:

JlaboparopHas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopnass pabGora Ne 2. «Omnucanue NpPUCHOCOONIEHHOCTH OpraHuzMa u eé
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe ¥ Pa3BUTHE KM3HU Ha 3emJie

JloHayuHble TpEJICTaBICHUSI O 3apOXKACHUU >KW3HM. HaydHble TIMIOTE3bl BO3HMKHOBEHMS
KHU3HM Ha 3emse: abuoreHe3 M HaHcHepMus. XUMHYECKas SBOJIOLUA. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHUX. OKCIIEPUMEHTAJIbHOE IOATBEPKACHUE XUMHYECKON
sBomtonnu. HawanpHbie 3Tambl Ouonormdeckoi sBomronuu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYpP H BO3HHKHOBEHHE IPOTOKIETKH. IlepBble KIETKH M WX DSBOJIONHSA.
DopMHUPOBAaHUE OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie To spam u nepuoaaMm. Karapxeil. Apxeiickas W mpoTepo3oicKas
spbl. Ilaneo3oiickas 3pa u e€ mepuonbl: KeMOpUHCKUM, OpAOBUKCKHMH, CUIYPUHCKUH, JI€BOHCKHUH,
KaMEHHOYTOJIHBIN, IEPMCKHH.

Me3o30lickas 5pa U €€ NepUoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo3olickas 3pa u €€ nmepruo/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepuCTUKa KJIMMaTa M Te0JIOTHYECKUX IpolueccoB. OCHOBHBIE 3Talbl 3BOJIIOLMH
PacTUTEIBHOIO U KUBOTHOTO MHpa. ApomMop¢o3bl Yy pacTeHuil u *KUBOTHbIX. [losiBieHMe, pacuBeT u
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak OTpakeHue HBOJOUUU. OCHOBHBIE CHCTEMaTHYECKHE
IpyNIbl OPraHU3MOB.

OBoIOIMS YelloBeKa. AHTPOIIOJIOTHS Kak HayKa. Pa3BuTHe nmpeacTaBieHnil 0 MPOUCXOXKACHUN
gyenoBeka. Meroabl u3yueHus aHTpornoreHe3a. CXOACTBa M pa3iMuus 4YEJIOBEKa M IKUBOTHBIX.
CucremaTHueckoe MoJ0KEHUE YeI0BeKa.

JBmwxymue cuibl ((hakTopbl) aHTporioreHesa. HacnencTsenHas U3MEHYMBOCTh M €CTECTBEHHBIN
ot0op. OO1EecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPyZAa, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaINM U BETBU BOJIIOLMH YEJIOBEKA: aBCTPATIONUTEKH, UenoBek ymenslil, Uenosek
npsaMoxoaamui, Yenosek Heanaepranbckuil, YemoBek pazyMHbii. Haxoakn MCKONaeMbIX OCTaTKOB,
BpeMs CYyILIECTBOBaHMsI, 00J1aCTh pacpoCTpaHeHusl, 00BEM roJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYAUS.

Yenoseueckne packl. OCHOBHBIE OOJBIITHE pachkl: €BpoONeouHas (eBpa3uiickasi), HErpo-
aBCTPAJIOUIHAS (3xBaTOpHManbHas), MOHTOJIOUHAs (a3maTcko-aMepHKaHCKas). Yeprtsl
MPUCTIOCOOJIEHHOCTH MpPEICTaBUTENEH YeIOBEUYEeCKHX pac K YCIOBHSM CyllecTBOBaHMs. EQMHCTBO
yenoBedeckux pac. Kputuka pacuszma.

Hemoncmpayuu:

Ilopmpemui: ®@. Penn, JI. I1actep, A.M. Onapun, C. Mumnep, I'. FOpu, Y. [lapBus.



Tabnuyvr u cxemovi: «BozHukHoBeHHe CoONMHEUHON cHUCTeMbl», «Pa3BUTHE OPraHUYECKOTro
Mupay, «PacturenpHas kietkay, «KuBoTHas kieTka», «[Ipokapuoruueckas kieTka», «CoBpeMeHHas
CUCTeMa OpraHudyeckoro wmupa», «CpaBHEHHE aHATOMHUYECKHX UYEpPT CTPOCHHUS YeJIOoBeKa U
4eJI0BEKOOOPa3HbIX  00e3bsH», «OCHOBHBIE MeECTa MAaJICOHTOJIOTMYECKHX HAaXOJOK IPEIKOB
COBPEMEHHOT0 4eNoBeKay, «JlpeBHeiiue aoamn», «Ipesuue moany, «llepBbie COBpeMEHHbIE IO,
«YenoBeueckue pachl».

Obopyoosanue:  mynsxu  «lIpoucxoxaenue  dyemoBeka»  (OIOCTBI  aBCTpPaJOINUTEKA,
IIUTEKAaHTPOIla, HeaHAEpTalblla, KPOMaHbOHLA), CJICNIKM WIA H300pa)K€HUS KaMEHHBIX OpyIui
MEePBOOBITHOTO YeJOBeKa (KaMHHU-YOIIIEphl, pyOmsia, cKpebiia), TCOXpPOHOJOTrHYecKas TabiuIa,
KosuteKust «®opMbl COXPaHHOCTH MCKOMAEMBIX )KMBOTHBIX U PACTCHHI.

Jlabopamopuvle u npakmuyeckue padomaoi:

[TpakTnueckas padora Ne 1. «M3ydeHHe HMCKOTAEMBIX OCTAaTKOB PACTECHUN W KUBOTHBIX B
KOJUIEKLIHASX».

OKcKypeusi «IBOJIIOLMS OpraHUYecKoro mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIH WM
KpaeBequeCcKUil My3eil).

Tema 3. Oprann3msl 4 OKpy:Ka0Aas cpeaa

DKoJorus Kak Hayka. 3aJaud U pas3zelibl IKOJIOTUU. MeTo bl SKOJIOrMYECKUX HCCIIEJOBaHUM.
DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpt oOuTaHus OpPraHHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIlIHAs, [IOYBEHHAs,
BHYTPUOpPraHU3MEHHasI.

Oxkonorudeckue (dakropel. Kitaccupukammst sKkosormdeckux  (akTopoB: aOHOTHYECKHE,
OMOTHYECKHE U aHTpONOreHHbIe. J{eficTBrE 2KOIOrnYecKuX (PaKTOpOB Ha OPraHU3MBI.

AlGuotnueckue (HaKTOphI: CBET, TEMIIEPATypa, BlaxHOCTh. Dotonepuoausm. [lpucrnocodnenus
OpPraHU3MOB K JIUCTBHUIO abnoTH4Yeckux (hakTopoB. buonornueckue puTMmeal.

buotndeckue dakropbl. Buasl OMOTHYECKUX B3aMMOJCHCTBHI: KOHKYPEHIIUS, XUITHHYECTBO,
cumbuo3 u ero ¢opmel. [lapazutusm, kKoomepaius, MyTyalu3M, KOMMEHCATU3M (KBapTUPAHCTBO,
HaxJIeOHUYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HAYeHHE OHMOTHYECKUX B3aUMOACHCTBUN IS
CYILIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEepUCTUKU  monyiasuuu. OCHOBHbIE TOKa3zaTelnd  MOMYJSALHUU:
YUCJIEHHOCTb, INIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpalus. JluHaMuKa YUCIEHHOCTH
MOMYJISIIUY U €€ PeryJssusl.

Hemoncmpayuu:

Ilopmpemui: A. T'ymbonbar, K.®. Pynbe, O. I'ekkens.

Tabauyer u cxemwvr: xapta «lIpupognsie 30HBI 3eminy», «Cpeasl OOMTaHHS OPTaHU3MOBY,
«Dotonepuoauzmy, «llomynsaumy, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MONYJSLIUU UH(DY30puu-
Tydenbkny, «[luieBbie nemnmy.

Jlabopamopnvle u npakmuyeckue padomaoi:

JlaGopatopHas pabota Ne 3. «Mopdosornueckue 0COOEHHOCTH PAacTeHHM M3 pa3sHbIX MECT
oOUTaHU.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEycCa.

[TpakTrueckas padota Ne 2. «IIofacuér IIOTHOCTH NOMYJIALUNA pa3HbIX BUAOB PACTEHUN».

Tema 4. Coo01mecTBa H IKOJIOTHYECKHE CHCTEMbI

Coo06miecTBO opranu3MoB — OnorieHo3. CTpyKTypbl OHMOIIeHO03a: BHAO0BAs, TPOCTPAaHCTBEHHAS,
Tpoduueckas (muresast). Buasl-nomuHanTel. CBA31 B OMOIIEHO3E.

Oxonorudeckue cucteMmbl (okocucteMmsl). IloHsiTe 00 »sKocucTeMe U OHMOreolEHO3e.
OYHKIMOHATBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOJYIIEHThl, KOHCYMEHTHI, peayleHTsl. KpyroBopor
BELIECTB U MOTOK dHEPruu B 3KocucreMe. Tpoduueckue (MHUIIEBbIE) YPOBHU dKOcHcTeMBbI. [luieBsie
nenu M cetd. OCHOBHBIE TIOKa3aTelIM 3KOCHUCTEMBL: Ouomacca, NPOIYKIHS. DKOJIOTHYECKHE
MUpaMHIbl: TPOAYKIIMH, YHCIEHHOCTH, Ouomacchl. CBOHCTBA HIKOCHUCTEM: YCTOMUYMBOCTb,
camoperysanus, pazsutue. CyKieccus.

[IpuponHble SKOCUCTEMBI. ODKOCHCTEMBI 03€p U peK. OKOoCcHCTeMa XBOMHOrO WU
LIMPOKOJIMCTBEHHOTO JIECa.



AHTpPOTIOTEHHBIE JKOCHUCTEMBI. ATpPOIKOCHUCTEeMBl. YpOoskocucTeMmbl. buomorndeckoe u
XO03SICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (akTop ycToWumBoCcTH 3KOcHCTeM. CoOXpaHEHHE OHOJOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

Yuenue B.W. Bepnaackoro o 6uocdepe. I'panuiier, coctaB U cTpykrypa ouocdepsl. XKupoe
BemecTBo U ero pynkmuu. OcobeHHoCcTH OMOCheEpsl Kak TII00ambHOM IKOCUCTeMBI. J[uHamMudeckoe
paBHOBecHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopotsl BemecTB u OHMOT€OXMMHUYECKHE LUKIBI JJIEMEHTOB (yriepona, as3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTtBo B Omocdepe 3emum. AHTpONOTEHHBIE M3MEHEHHS B Ounocdepe. I'mobanbHbIe
HKOJIOTUYECKUE TTPOOITEMBI.

CocymiecTBoBanue HpUpoasl M denoBedecTBa. CoxpaHeHue OMopazHOOOpa3Hsi Kak OCHOBA
ycroitunBocTH Onocdepsl. OCHOBa palMOHAIBHOTO YIPABJICHUS HPUPOAHBIMH pecypcaMH H HX
UCIoJib30BaHue. JlocTikeHus: OMOJIOTHHN U OXpaHa MPUPOIBL.

Hemoncmpayuu:

Hopmpemui: A.JIx. Tenciu, B.H. Cykaués, B.1. Bepnaackuii.

Tabnuysr u cxemwvr: «[lumessle nenm», «buoneHo3: coctaB u CTpyKrypay, «l[IpupomHbie
coobmiecTBay, «Llenu nuranusy», «dxonorudeckas nupamuaay, «buocdepa u yenoek», « IKocucTema
IIMPOKOJIMCTBEHHOTO Jieca», «DKOCHCTEMa XBOMHOTO Jeca», «buorneno3 Bomgoémay, «ATporeHo3»,
«[IpumepHbIE aHTPOIOTEHHBIE BO3JCUCTBUSA HA MPUPOILY», «BakHeHIne HCTOUYHUKH 3arpsi3HEHUs
BO3AyXa M TPYHTOBBIX Boa», «[louBa — BaxHeimas cocTaBisomas Ouocdepsr», «DaKTOPHI
nerpanauuu mousy, «llapaukoBsiii 3¢ dexT», «DakTopsl paAOaKTUBHOTO 3arpsi3HeHus Ouocdepuiy,
«O6mast crpykTypa Omocheps», «PacmpocTpaHenue Xu3HH B Omocdepe», «O30HOBBIA ISKpaH
o6uocheps», «KpyroBoport yriepona B 6uochepe», «KpyroBopoT azora B mpupoie».

Ob6opynoBanue: Mojenb-ammInKanyus «Tunuunasie OnomeHo3bl», Tepbapuil «PacTHTenbHBIE
coobmecTBay, Kouekuuu «buoreno3y», «Bpenureny BaKHEHIINX CEbCKOXO3SHCTBEHHBIX KYIbTYPY,
repOapuy M KOJUICKIIUU PACTCHUN W KUBOTHBIX, IPUHAJUICKAIINE K PA3HBIM IKOJIOTHYECKUM TPYIamM
onHoro Buzaa, Kpacuas kaura Poccuiickoit @eneparuu, n300paskeHus: OXpaHsIeMbIX BUIOB PACTCHUN U
KUBOTHBIX.

Ilnanupyemsie pe3yjbTaThl 0CBOCHUSA Y4eOHOI0 IpeaMera

JInuHOCTHBIE pe3yJIbTaThl

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHUs mpeamera «buomorus» BblIENEHbBI
CJIEIYIOIHE COCTABJISIFOIINE: OCO3HAHUE 00YYAIOIMMHUCS POCCUMCKOMN TpaskIaHCKOW MIEHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH WU CAMOOIPEAEICHHUIO, HAIMYUE MOTHBALUM K
o0yueHHnt0 OMOJIOTUH, LIEJIEHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HAa OCHOBE
KIIFOUEBBIX [IEHHOCTEH W UCTOPUYECKHUX TPAIUIUN Pa3BUTHS OMOJIOTHUYECKOTO 3HAHHWSA, TOTOBHOCTh U
CIIOCOOHOCTh OOyYaroUIMXcs PYKOBOJCTBOBATHCS B CBOEH JEATENIBHOCTH ILIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, TNPUCYIIMMU CHUCTeME OHOJIOTHUECKOro oO0pa30BaHUs, HaJIMYUE SKOJIOTHYECKOTO
IIpaBOCO3HAHMA, CIOCOOHOCTH CTaBUTH EJIN U CTPOUTH ) KNU3HCHHBIC ITJIaHBI.

JIMuyHOCTHBIE PE3yNbTaThl OCBOEHHS MpeaMeTa «brosorusy 1ocTUraloTesi B €JMHCTBE yueOHO
n BOCITUTATEIHLHOMN JACATCIIBHOCTHU B COOTBETCTBHUHU C TpaaUuIIUOHHBIMHU pOCCHfICKPIMPI
COLIMOKYJbTYPHBIMUA, HCTOPUYECKHMMH M JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, MPHUHATHIMU B
oOmiecTBe NpaBWJIaMU M HOpMamMH TMOBEAECHHUS M CHOCOOCTBYIOT TpoOIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUS M CAMOPA3BUTHUsS, pPA3BUTUS BHYTPEHHEH MO3UIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXKEHUS K 3aKOHY U IIPaBOIIOPSAAKY, YEIOBEKY Tpyda M CTaplIEMy I[IOKOJIECHHUIO, B3aHMHOI'O
yBa)KEHUS, OEPEKHOTO OTHOIICHHS] K KYIbTYPHOMY HACIEAWIO M TPAJAMIUSIM MHOTOHAIIMOHAIHHOTO
Hapopa Poccuiickoi @enepanuu, Npupoe U OKPYKaIOIIEH cpee.

JIMdHOCTHBIE pPEe3ylbTaThl OCBOCHHS Y4eOHOro mpeamera «bUONMOTHS» TOMKHBI OTpaXaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolmMxcsi PYKOBOJACTBOBAaThCA COHOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JTUYHOCTH, CUCTEMOM IEHHOCTHBIX OpPWEHTAIINH, MO3UTHUBHBIX BHYTPEHHHUX YOEXKICHUH,
COOTBECTCTBYIOIIHUX TPAAUIIUMOHHBIM HCHHOCTAM pOCCHﬁCKOFO O6H_[eCTBa, paciiupe€HuE XHU3HCHHOT'O



OTBITa M ONBITA ACATEIHPHOCTH B TPOIECCE peaau3alii OCHOBHBIX HAMpPaBICHUM BOCIUTATEIHLHOU
JIeITEIILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:knaHcKoOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTH TPAKAAHCKON TIO3UIIMHA 00YUYAIOMIETrocs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOT0o 00I1eCTBa;

OCO3HAaHUE CBOMX KOHCTUTYLHMOHHBIX TIpaB W OO0s3aHHOCTEHM, yBa)KEHHE 3aKOHAa U
MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAESITENIBHOCTA MHPU CO3JAaHUU YYEOHBIX IPOEKTOB,
pelieHNN y4eOHBIX 1 MTO3HABATEIbHBIX 3a]1a4, BHIITOJTHCHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH OMPENEATh COOCTBEHHYIO MO3HIIMIO 10 OTHOIIEHUIO K SIBJICHUSM COBPEMEHHOU
KM3HHU U O0BACHATH €6

YMEHUE YYUTHIBATh B CBOMX JCHCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOT'O B3aWMOJICHCTBUS
TOJIEH ¢ pa3HbIMH YOCKICHUSIMU, KYyJIbTYPHBIMU IIEHHOCTSIMU U COIUATBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHMYECTBY B IPOIIECCE COBMECTHOTO BBITIOJIHCHHS  YYE€OHBIX,
MO3HABATEJIbHBIX M HCCIEAOBATENIbCKUX 3a/1a4, YBAXKUTEJIBHOIO OTHOILIEHHS K MHEHHIO OIIOHEHTOB
P 00CYXJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIePIKAHNUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUUCKON TPaKIAHCKOM HACHTUYHOCTH, MATPUOTH3MA, YBAKEHUSA K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepes PonuHOM, ropaocTH 3a CBOM Kpai, cBOO Poauny,
CBOH SI3bIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOIOHAIIMOHAILHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAUIO U MaMSITHUKAM IMPUPOJIbI, TOCTUKEHUSIM
Poccuu B Hayke, uCKycCTBe, CIIOPTE, TEXHOJIOTUSIX, TPYIIE;

CIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUUCKHX YUEHBIX B CTAHOBJICHHE M pPa3BUTHE OMOJIOTHH,
MMOHUMAaHUS 3HaYEHUs] OMOJIOTUU B NMO3HAHUU 3aKOHOB MPHUPOJIbI, B )KM3HHU YEJIOBEKAa U COBPEMEHHOTO
o011ecTBa;

uzeiHas yoe:xxAEHHOCTh, TOTOBHOCTh K CIIy>KeHHUI0 U 3amuTe OTeyecTBa, OTBETCTBEHHOCTH 32
ero cynn0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CITOCOOHOCTh OIIEHMBATh CHUTYallUI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSCh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIYyIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJUTENSM, CO3JAaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHATUSA HEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU € TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKIIOYAs 3CTETUKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOIICHHI;

MOHUMaHNE YMOITMOHAILHOTO BO3ICUCTBUS KUBOM MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIP2)KEHUIO B Pa3HBIX BHJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIISTH KauecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢usunyeckoro BocnutaHus, GopMHUPOBAHUS KYJIbTYPHI 30POBbSl U IMOLMOHAJIBHOIO
0/1aronosy4us:

MOHMMAaHUE W pealn3alus 370pOBOro M Oe30macHoro obpasa >KU3HH (30pOBOE MHTAHHE,
COOJIIO/ICHNE TUTMEHWYECKHX TPAaBWJI W HOPM, COQJAHCHPOBAHHBIA PEXUM 3aHATUA W OTABIXA,
perynspHasi (pu3uUecKas aKTUBHOCTB), OEPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMAaHNE [IEHHOCTH MPaBUJI UHANBUAYAILHOTO U KOJUIGKTUBHOTO 0€30MacHOTO MOBEJCHUS B
CUTYaIHIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHHE TOCIEACTBUA H HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEONICHUS aATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);
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6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZy, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTHMBHOW JCSATEIBHOCTH TEXHOJIOIMYECKONM M COLMAIBHOM HAlpaBICHHOCTH,
CIOCOOHOCTh MHUIIMHPOBATH, INITAHUPOBATH M CAMOCTOSATEIBHO BBIIOIHSITH TAKYIO ACSITEIbHOCTD;

UHTEpEC K pa3IuuHbIM cpepaM MpodecCUOHANBHONW JesTEeIbHOCTH, YMEHHE COBeplIaTh
OCO3HaHHBIH BBIOOP Oyaymeii mpodeccun U peaarn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTb K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHNUU BCEH KU3HU;

7) 3KOI0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTUYECKH 11€J1ecO00pa3HOe OTHOLIEHHE K IMpHpOoJie KaK MCTOYHMKY JKU3HHM Ha 3emie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBILIEHUE YPOBHS O3KOJOTMYECKOW KYJIbTYPBl: IPUOOPETEHHE OMNbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX ITOCJIEICTBUIN JJI OKPY>KAIOILEH CPEJIbl;

OCO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCII0JIb30BaTh MPHOOpETaeMble IPU U3YYCHUM OMOJIOTMU 3HAHMS U yMEHHs NpH
pemieHnH Mpo0JieM, CBS3aHHBIX C PALMOHAIBHBIM TPHUPOJIONOIB30BaHUEM (COOIIOJICHHE IPAaBHI
IIOBE/ICHUS B IPUPOJIE, HAIIPABJICHHBIX Ha COXpPAaHEHHE PABHOBECHUS B DKOCHCTEMAaX, OXpaHy BHUJOB,
IKocUCcTeM, Orochepsl);

AaKTUBHOE HENPUATUE NEUCTBUMN, IPUHOCSIINX BPEJ OKPYKAIOLIEH IPUPOIHON cpene, yMEHHE
IIPOrHO3UPOBATh HEOJArONPUSITHBIE 3KOJOTMYECKUE MOCIEACTBUS IMPEANPUHUMAEMbIX JIEUCTBUN U
IIPEIOTBPALLATD HUX;

HaJIUYUE€ Pa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYphl, OIBITA
JESATEIIbHOCTH 3KOJOTMYECKON HAIIPaBJICHHOCTH, YMEHMS PYKOBOJICTBOBATHCS MU B I03HABATEIIbHOM,
KOMMYHHMKATUBHOM U COLMAIbHON IPAKTHKE, TOTOBHOCTU K YYaCTHUIO B IIPAKTUYECKON AESITEIbHOCTU
9KOJIOTMYECKOH HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OpPMHPOBAHHOCTE MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00II€CTBEHHOM MPAaKTUKKH, OCHOBAHHOI'O Ha JIMAJIOre KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M UUTATENIbCKOM KYJIBTYpbl KaK CpEACTBa B3aUMOJICHCTBUS
MEXy JIFOIbMU U TIO3HAHMS MUPA;

NOHMMaHUE creunuK OHOJOrMM KaK HayKH, OCO3HaHus €€ poiau B (OPMUPOBAHUU
palMoOHAIBHOTO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEJIOCTHOTO MPeJICTaBIeHUs 00 OKPY)KaIoLIeM MHUpe
KaK O €JMHCTBE MPUPOJbI, YEJIOBEKa M OOIIECTBA, B MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH H
peleHny mpodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOW IMBWIM3ALMU: O0ECIeYeHUs
HOBOT'O YPOBHS Pa3BUTHUS MEIMIIUHBI, CO3/ITaHHE MEPCIIEKTUBHBIX OMOTEXHOIOIUH, CHOCOOHBIX PeIlaTh
pecypcHble TpoOJeMbl pa3BUTHUSI YEJIOBEYECTBA, IIOMCKAa MyTell BbIXoJa U3 TIJI00AIbHBIX
HKOJIOTUYECKUX MpobieM M oOecreueHHs Iepexoaa K YCTOMUYMBOMY pPa3BUTHIO, PALlMOHAIBHOMY
WCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJyYEHHMM OMOJIOTMYECKUX 3HAHUW B LEISIX TMOBBIIEHUS OOIIen
KYyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, KaK COCTaBHOM 4acTH (YHKIIMOHAJIbHOU
IPaMOTHOCTH 00y4arouuxcs, GopMupyemMoit pu U3y4eHuu OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB TMO3HAHUS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS JIUIs aHaJIu3a U OOBbSICHEHUS SIBIICHHH OKPY)KAIOIIETo
MHUpa U IPOUCXOASIINX B HEM M3MEHEHHI, yMEHHE JeslaThb 0OO0OCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE
HAy4YHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C LEJIBIO OTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSITENIbHO UCIIOIB30BaTh OMOJIOTMYECKHUE 3HAHUS AJIsl peleHus IpobiieM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHE IIEHHOCTH HAay4HOH JeATENbHOCTH, T'OTOBHOCTb OCYIIECTBISATh MNPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESITENIBHOCTh MHIMBUYalIbHO U B TPYIIIIE;

FOTOBHOCTb M CIOCOOHOCTh K HENPEPhIBHOMY OOpa30BaHUI0O M CcaMO000Opa3oBaHHIO, K
aKTUBHOMY TIOJIYyUEHUIO HOBBIX 3HAHMH 1O OHOJOTMM B COOTBETCTBHM C JKU3HEHHBIMHU
MOTPEOHOCTSAMHU.
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MeTtanpeaMeTHbie pe3yJibTAThI

MertanpeameTrHble pe3yabTaTbl OCBOEHHS ydeOHOro mpeamera «buonorus» BKIIOYAIOT:
3HAUYUMBICE Ui (OPMUPOBAHUS  MHUPOBO33PCHUS  OOYYAIOIIUXCS  MEKIUCIUTUTMHAPHBIC
(MexmpenMeTHbIe) OOlLIeHAYYHbIE MOHSTHS, OTPAXKAIOUIUE IIEIOCTHOCTh HAyYHOW KapTUHBI MHUpa U
crenuuKy METOIOB TIO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPrus,
SIBJIGHUE, IMPOLIECC, CUCTEeMa, Hay4HbIN (DaKkT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UCCIIeIOBaHNe, HAONIO/ICHNEe, HW3MEPEHUEe, OJKCIEPUMEHT | JIPYTHX), YHUBEPCAIbHBIC YyUeOHBIC
neiicTBus (IO3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIC, PEryISTHBHBIC), oOecneunBarome GopMUpoBaHue
(YHKIIMOHATPHOW TPaMOTHOCTH U COLMAJBHOM KOMIETEHLIMHU OO0YYaromMXcs, CIIOCOOHOCTH
00yJaromuXCcsl MCIIOJIb30BaTh OCBOCHHBIC MEXKIUCIMILUIMHAPHBIE, MUPOBO33PCHUECKUE 3HAHUS U
YHHUBEpCcajbHbIe yueOHbIE AEWCTBUS B MO3HABATEIHLHON U COLMATBHOMN MPaKTUKE.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS

Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSITENILHO  (OPMYJIUPOBATh M aKTyalIM3UpOBaTh MpoOJieMy, paccMaTpuBath &
BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUHW 3HAHWUU MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHaJIM3a, CHHTE3a,
CpaBHEHUs, KiIacCU(pUKAIUU, 0000IIEHNUS), PACKPBIBATh CMBICT OHOJOTHYECKHX MOHATHH (BBIACIATH
WX XapaKTePHBIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMH ITOHSATHSIMU );

ONpeAeNaTh IeIM JACSITeTbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM UX JOCTHUIKCHHUS,
COOTHOCHUTH PE3YyJIbTATHI ICATEIHLHOCTH C IIOCTABICHHBIMU IEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKHUE MOHATHS [l 00bsICHEHUS (DAKTOB U SIBJICHHI KUBOM MPUPOIBL;

CTPOUTH JIOTHYECKHE PACCYXACHHS (MHIYKTHUBHBIC, ICAYKTUBHBIC, TI0 AHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATh BHIBOJIBI U
3aKJTFOYCHUS,

MPUMEHSTh CXEMHO-MOJICIbHBIE CpEACTBA [UIsl TMPEACTABICHUS CYIIECTBEHHBIX CBSI3€H H
OTHOIIEHWH B U3Yy4YaeMbIX OHOJOTMYECKHX OOBEKTaX, a TaKXKe MPOTHUBOPEYUN pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIAH PEIICHHS MPOOJIEMBI ¢ YU4ETOM aHaIn3a MMCIOIIUXCS MAaTePHATBHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIIGHUBATh COOTBETCTBUE PE3YJIbTATOB IICIISIM,
OILICHUBATh PUCKU MOCIEICTBUHN AEITETbHOCTH;

KOOPJIMHHUPOBATh W BBIIOJHATH pPadOTy B YCIOBUSX PEATBHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHBaTh KPEATHBHOE MBININICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

basoBbie ucciieqoBaTe/IbCKHUeE 1eHCTBUA:

BJIQJICTh HABBIKAMHU yUeOHO-HCCIICIOBATEILCKOH W TIPOSKTHOW JIEATEIhbHOCTH, HAaBBIKAMH
paspelieHuss mpodsieM, CIOCOOHOCThIO M TOTOBHOCTHIO K CaMOCTOSTEIHHOMY IOMCKY METOJIOB
pENIeHUS TPAKTUICCKHX 3aa9, TPUMEHECHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHWS;

UCIIONB30BAaTh PA3JIMYHbIE BUABI JEATEIBHOCTH TIO TMOJIYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U MPUMEHEHHIO B YUCOHBIX CHTYAIIMSIX, B TOM YHCJIC TIPH CO3TaHUN
y4eOHBIX U COITMAIBHBIX MTPOEKTOB;

dbopMUPOBaTh HAYYHBIA THI MBIILICHUS, BIQJCTh HAYYHOW TEPMHUHOJIOTHEH, KITFOYCBBIMHU
MOHATHSIMH M METOJIaMU;

CTaBUTh W (opMymupoBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3OBaTENbHON NEATETBHOCTH U
KU3HEHHBIX CUTYaIIHIX;

BBISBJISITH IIPUIMHHO-CIICJICTBEHHBIC CBS3H U aKTYaJIM3UPOBATH 33]1a9y, BBIJIBUTATh THIIOTE3Y €€
pelleHrs, HAXOJUTh apryMEHTHI JJIs JOKa3aTelIbCcTBa CBOMX YTBEPKICHHI, 3a/1aBaTh MapameTpbl U
KPUTEPHH PEIICHUS;

aHAIM3UPOBATH MOJYYCHHBIE B XO/I€ PELICHUS 3a[]aui Pe3yIbTaThl, KPUTUYECKH OIICHUBATH UX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,
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OCYILECTBIIATh LIEJICHANPABICHHBIA IOUCK IE€peHoca CPEeICTB U CHOCOOOB JEHCTBUS B
npoecCHOHABHYIO CPeny;

YMETb MIEPEHOCUTh 3HAHUS B I03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEIEATENbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00J1aCTei;

BBIJIBUT'aTh HOBBIE UJI€U, IPEJIaraTh OPUTMHAJIBHBIE TOAXO0/bl U PELICHUS], CTABUTh MPOOIEMBI
Y 33/1a4M, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaunmeii:

OPUEHTHPOBATHCSI B PA3MUYHBIX HCTOYHUKAX HHGopManuu (TEKCTe ydeOHOro mnocolwus,
Hay4YHO-TIONYJISIPHON JInTepaType, OMOJOTMYECKUX CIIOBApsAX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3zax
JaHHBIX, B MHTepHeTe), aHaIM3UpOBaTh MHMOPMALIUMIO PA3JIUYHBIX BUAOB U (OPM IpEACTaBICHUS,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTD;

(GopMynHupoBaTh 3alpockl M MPUMEHATh pPA3JIUYHbIE METOJbl IpPH IOUCKE U 0TOOpe
Ouosiornyeckoil nupopMary, He0OXOIMMOM JIJIs BEITOTHEHUS YUeOHBIX 3a1a4;

npuoOpeTaTh ONBIT  KCIOJB30BaHUS HMH(GOPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOIHH,
COBEPILIECHCTBOBATh KYJIBTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BbIOMpAaTh  ONTUMAbHYIO  (opMy mpeicTaBieHUs  OUMOJOTHYECKOM
nHpopManuu (cxemsl, rpaduKu, TMarpaMMsbl, TaOJIHIIBI, PUCYHKH U APYroe);

UCMOJIb30BaTh HayyHbIH S3bIK B KadyecTBE CpelAcTBa Ipu pabore ¢ OMOIOTHYECKON
uHpOpMalMel: MPUMEHATh XHWMHUYECKHE, (U3NYECKHEe W MaTeMaTHYeCKue 3HAKH W CHMBOJIBI,
¢dopmynbl, aOOpeBuaTypy, HOMEHKIATypy, MCIOJIb30BaTh M  INpeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HAIJIATHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aLIUTHI MHPOpMaLui, HHGOPMAIMOHHON 6€3011acCHOCTH
JMYHOCTH.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA

O0menue:

OCYILECTBIIATh KOMMYHHMKAIIMU BO BCceX cepax >KM3HU, aKTUBHO Yy4acTBOBATh B JMAJIOre WIIH
JMCKYCCHH TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CY)KICHUS
OTHOCUTEJIBHO BBINIOJHEHUs TIpeJylaraeMoil 3ajaud, Y4YMThIBaTb MHTEPEChl M COIJIAaCOBAaHHOCTb
MO3UIHMI APYTHX YIACTHUKOB TMAJIOTA MITH TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE Cpe/CTBA OOILIEHMs, TOHUMAaTh 3HAaYEHHUE COLMAJIbHBIX 3HAKOB,
MPEINOChIIIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CHTyallMd, yMETh CMST4aTh KOH(DIUKTBI W BECTH
MIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CITIOCOOaMU OOIICHUS W B3aMMOACWCTBUS, TOHUMATh HAMEPEHUS IPYTUX
JOAeH, TPOSIBIATh YBAKUTEIbHOE OTHOIIEHHWE K COOECeHMKY M B KOPpPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

CoBMecTHasl 1eITeJIbHOCTD:

NOHUMaTh W UCIOJb30BaTh MPEUMYILECTBA KOMAHAHOM M WHAMBUIYAIbHOM palboThI INpH
pelieHnr OMoJIOrHYecKo mpobsieMbl, 000CHOBBIBAaTh HEOOXOUMOCTh MPUMEHEHHS IPYNIOBLIX (HOpM
B3aMMOJICHCTBHS ITPU PELIeHUH y4eOHOU 3a1aui;

BHIOMPATh TEMATUKy M METOABI COBMECTHBIX JEHCTBHHA C YYETOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KA0T0 WiIeHa KOJUIEKTHUBA;

NPUHUMATD TIETTH COBMECTHOM IESITeTbHOCTH, OPTaHU30BHIBAaTh M KOOPAWHUPOBATH JTEHCTBHS
1o e€ JOCTHXKEHHIO: COCTABIATh IUIAaH JCHCTBUH, pacpeensaTh POiIu ¢ yU€TOM MHEHHUH y4aCTHUKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHOM paboThI;

OLIEHUBATh KaueCTBO CBOETO BKJIaJa M KaKIOr0 y4aCTHHKA KOMaHJbl B OOLIMI pe3yabTar Io
pa3paboTaHHBIM KPUTEPUSIM;

npejUlaraTb HOBBIE IPOEKTBI, OIIEHHWBAaTh HJEU C TO3UIUM HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATErMUYECKOE MOBEACHUE B PA3IMYHBIX CUTYalUsX, MPOSBISATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIHATHBHBIM.

Pery1siTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:
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UCTIONIB30BaTh OMOJIOTMYECKHE 3HAHUS UIS BBIIBICHHS MPOOJIEM M UX PEIICHHS B XKM3HEHHBIX
U Y4eOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJOTMYECKMX 3HAHUH II€JICBbIE M CMBICIOBBIC YCTAaHOBKH B CBOHMX
JNEUCTBUSAX M TIOCTYNKaX IO OTHOIICHHIO K JKMBOM NpPUPOAE, CBOEMY 3JI0POBBIO U 3JI0POBBIO
OKPYKAaIOIIHX;

CaMOCTOSITENIFHO ~OCYIIECTBJIATH IO3HABATENBbHYIO JESTENBbHOCTh, BBISBIATH POOIEMBI,
CTaBUTHh U (OPMYIMPOBATH COOCTBEHHBIC 337a4M B O0OpPa30BATENBHOMN NESATEIBHOCTH W JKU3HEHHBIX
CUTYaLUsX;

CaMOCTOSATENIFHO COCTABIATH IUIAH DPEHICHHUsS MPOOJIEMBI ¢ y4ETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXXHOCTEH 1 MPEIOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacIIMPATH paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX IPEAOYTECHHIA;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, OpaTb OTBETCTBEHHOCTh 3a PEIICHUE;
OLICHUBATH TPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO LIMPOKOW SPYIUIMHM B PAa3HBIX 001acCTAX
3HAHMH, TOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBECHb.

CaMOKOHTPOJIb:

JlaBaTh OICHKY HOBBIM CHTYaIlMsiM, BHOCHTb KOPPEKTHBBI B JESTEIbHOCTH, OIICHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJIaZICTh HABBIKAMHU ITT03HABATEIILHON pEQIICKCHMH KaK OCO3HAHHs COBEPIIAEMBIX NCHCTBHHA U
MBICTMTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB M OCHOBAHHIA, MCIIOJIB30BaTh MPUEMBI pedIIeKCUu s
OLICHKH CHTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATD PEIICHHS M0 UX CHIDKEHUIO;

NPUHUMATh MOTHUBBI M aPT'YMEHTBI IPYTUX IPU aHAIU3E PE3YIIbTAaTOB JIESTEIBHOCTH.

IIpunsiTHe ceds1 U APYTUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPH aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

NpU3HABaTh CBOE MIPABO U MPABO JPYTrUX Ha OIIMOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

IIpeamMeTHbIe pe3yabTaThl

[TpenmeTrHble pe3ynpTaThl OCBOEHHs yuyeOHoro mpeamera «buonorus» B 10 kJacce JTOJIKHbBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MecTe M pPONM OMOJIOTUM B CHUCTEME HAYYHOTO 3HAHMS
€CTeCTBEHHBIX HayK, B (OPMHPOBAHHU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa U
HAayYHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCUHCKUX M 3apyOekKHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
Oouosiorny, PyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa ISl PeIIeHHs KU3HEHHBIX 3a/1a4;

YMEHHUE pPacKpBIBaTh COJAEp)KaHUE OMOJIOTMYECKMX TEPMUHOB M MOHSATHH: KHU3Hb, KIIETKA,
OpraHusM, Meraboian3M (0OMEH BEUIeCTB M IPEBpAIlCHHUE IHEPrHH), TOMeOocTa3 (CaMOperyssuus),
YPOBHEBasi OPraHU3alUs JKUBBIX CHCTEM, CAaMOBOCIPOM3BEAECHUE (PETIPOAYKIINS), HACIEACTBEHHOCTb,
W3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHUE u3NlaraTh OHOJOrMYECKHEe TEeOpuM (KJIETOYHAs, XPOMOCOMHas, MYTallMOHHas,
[EHTpaJIbHAs JOTMa MOJIEKYJIsIpHON Onosiorun), 3akoHsl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
yueHHus (0 IIEHTpax MHOTooOpasus M TPOUCXOXKICHMS KyIbTypHbIX pacteHuid H.M. Basuiona),
OTIPENIENIATH TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHUE BJIaJIeTh METOJJaMH HayYHOT'O IO3HAHUS B OMOJIOTUU: HAOIOIEHUE U OTIMCAHHUE KUBBIX
CHCTEM, TPOILECCOB W SIBJICHWW, OpTaHW3alllsi M MPOBEIACHHWE OHMOJIOTHYECKOTO JKCIEPUMEHTA,
BBIJIBUKEHHE THIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH MEXAY HCCIEeyeMbIMH BeTUYMHAMH, OOBsSICHEHUE
MOJTyYCHHBIX PE3y/IbTAaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHSTHH, TEOPUH M 3aKOHOB, YMEHHE JIENIaTh
BBIBOJIbl HA OCHOBaHMHU MOJYYEHHBIX Pe3yJIbTaToB;

YMEHHUE BBIACIATh CYIIECTBEHHBIE MPHU3HAKH BHUPYCOB, KJIETOK TPOKAPHUOT M DIYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUHBIX OpPraHW3MOB, OCOOEHHOCTH IIPOLECCOB: OOMEHa BEUIECTB U
MpeBpaImeHusi YHEPTUH B KJIETKe, (POTOCHHTE3a, IUIACTUYECKOTO M DHEPreTHYECKOro OOMEHa,
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XEMOCHHTE3a, MHTO03a, Meilo3a, OIJIOJOTBOPEHUS, DPA3MHOXKEHUS, WHAMBHAYaJbHOTO pa3BUTHUS
opranusMa (OHTOTEHE3);

YMEHHE MPUMEHSTh MOJIYYCHHbIE 3HaHUSA Ui OOBACHEHUS OMOJOTHYECKHX MPOIECCOB U
SIBIICHUHM, ISl TIPUHSITHS TPAKTHYECKUX PEIICHUN B MOBCEAHEBHOW >KM3HHM C IIENBI0 OOECTeUeHUs
0€30MacCHOCTH CBOETO 370POBbSl M 3/JI0POBbSI OKPYXKAIOMIMX JIIOAEH, COONIOJACHUS HOPM I'PaMOTHOTO
MOBE/JICHUS B OKPYXKAaIOIIEH NPUPOAHONW cpele, TOHMMaHHWE HEOOXOJUMOCTH UCIOIb30BaHUS
JOCTUKEHHUIM COBPEMEHHOM OMOJIOrUH U OMOTEXHOJIOTUH IS PAllMOHAIBHOTO IPUPOIONOIH30BAHUS;

YMEHHE PEIIaTh AIEMEHTAPHBIC TCHETUYECKUE 3a]]a49i HA MOHO- M IMTHOPUIHOE CKPEIUBaHuE,
CIICTVIEHHOE HACJIEJI0BAaHUE, COCTABJIATh CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHUS Ui IMpeAcKa3zaHUs
HACJIEIOBaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOTHATH 1a00paTOPHBIC U MPAKTUYECKHE PAOOTHI, COONMIOAATh IpaBmiia Mpu padboTe
C y4eOHBIM H JTA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYECKH OICHUBATh W HHTEPIPETHUPOBATH HWHQPOPMAIUIO OUOIOTUYECKOTO
COJIep>KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpeICTBa MacCOBOM
nH(OpMAaIINY, HAYIHO-TIOMYJISIPHBIE MaTEPUAIIbI), STUYECKUE ACTIEKTHl COBPEMEHHBIX HCCIICIOBAaHHN B
OHMOJIOTHH, MEUIIHE, OMOTEXHOIOTHH;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IIMCbMEHHBIE U  YCTHBIE COOOIIEHHs, 000011as
OMOJIOrMYECKYI0 MH(OpPMALMIO U3 HECKOIbKUX HCTOYHHMKOB, TPAMOTHO HCIIOJIb30BATh MOHSTUIHHBIN
anmapar OUOJIOTHH.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS y4ueOHOro npeamera «buomorus» B 11 kjacce MOJKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHWW O MECT€ W pOJIM OWOJOTHM B CHCTEME HAyYHOTO 3HaHUS
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOH €CTeCTBEHHO-HAYYHON KapTHHBI MHUpA U
HAyYHOTO MHUPOBO33PCHHUS, O BKIJIAJIC POCCHUHCKHUX W 3apyOekKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE
ouosoruu, GyHKIMOHAILHON rPaMOTHOCTH YENIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 3a]1aY;

YMEHHUE PACKPBIBATH COJEPKaHHE OMOJIOTMYECKUX TEPMUHOB W TIOHSTHM: BUJ, MOMYJISLINS,
reHo(OH, ABOIIOLHUS, ABIXKYIIHE CUIb ((PaKTOphI) IBOJIOLWHU, MPUCHOCOOIEHHOCTh OPraHU3MOB,
BHJ1000pa30BaHMUE, IKOJOTHYECKHUE (HaKTOPhI, IKOCHCTEMA, MPOAYLEHTH, KOHCYMEHTHI, PEAYyIICHTHI,
[[eNU MUTaHUA, YKOJIOTHYecKas miupaMua, OMoreoeHos, obuocdepa;

yMEHUE u3JiaraTh OuoJiornueckue Teopuu (3BonmormonHas teopust Y. JlapBuHa, cMHTeTUUECKAst
TEOpHs SBOJIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apozsliieBoro cxoactsa K.M. bopa, yepenoBanus
TJIaBHBIX HamnpaiieHui u myted oo A.H. CeepiioBa, yuenus o ouocdepe B.M. Bepnajackoro),
OTIPEETISATH TPAHUIIBI UX IPUMEHHUMOCTH K )KMBBIM CHCTEMAaM;

yMEHUE BIIAJIETh METOJaMHU HAYYHOT'O IMMO3HAHUS B OMOJIOTHU: HAOIIOICHUE U ONTUCAHUE KUBBIX
CUCTEM, IMPOILIECCOB W SBIEHUHN, OpraHu3alus W TMPOBEACHHE OHOIOTUYECKOTO OIKCIEPUMEHTa,
BBIJIBHIKEHUE TUIIOTE3bI, BHISIBJICHUE 3aBUCHMOCTH MEXKIY HCCIIECYEMbIMH BETMYMHAMHU, OOBSICHEHUE
MOJIYYEHHBIX PE3yJbTAaTOB, HCIOIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JENaTh
BBIBOJIbI HA OCHOBAHUH TTOJIYYEHHBIX PE3YJIHTATOB;

YMEHHE BBIIEATh CYIIECTBEHHBIE MPHU3HAKU CTPOCHHS] OMOJOTHYECKMX OOBEKTOB: BHJIOB,
MOMYJISILUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIyL[€HTOB, OMOT€OlI€HO30B M 3KOCHUCTEM, OCOOEHHOCTU
MPOLIECCOB:  HACJEJICTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOr0  OTOOpa,  BHI000pa30BaHMI,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB, JCUCTBHUS JKOJOTMUECKHX (DaKTOPOB Ha OPraHU3MBI, IMEepeHoca
BEILIECTB M TOTOKAa 3HEPrUU B JKOCHCTEMaX, AHTPOINOTEHHBIX M3MEHEHHUHW B JKOCHUCTEMaxX CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOTEOXMMHUIECKUX IIUKIIOB B OMocdepe;

YMEHHE TPUMEHSITh TMOJIYYCHHBbIE 3HaHUSA IS OOBACHEHUS OMOJOTHYECKHX MPOIECCOB U
SIBJICHUH, ISl TPUHSATHS TPAKTHUYECKUX PEIICHUH B IMOBCEIHEBHOW XU3HU C IIENIBI0 00eCTeueHus
0€30MacCHOCTH CBOETO 37I0POBBSl M 3I0POBbS OKPYXKAIOIIUX JIIOJEH, COONIOEHNsS HOPM TPaMOTHOTO
MOBEJICHUS B OKPYXKAIOIIEH TMPUPOTHON cpele, TMOHUMAaHHE HEOOXOIUMOCTH HCIIOIb30BaHMS
JOCTUKEHUIN COBPEMEHHOM OUOIOTHH TSI PAIlliOHATBHOTO TPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOTHYECKUE 3a]aul, COCTABIISATh CXEMbI IIEPEHOCA BEIIECTB
Y DHEPTHH B SKOCUCTeMaXx (IeTH MUTaHWs);
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YMEHUE BBIMOJIHATH JJA0OPATOPHBIE U MPAKTHYECKUE paObOTHI, COONIIOAATh MTpaBujia Mpu padoTe
C Y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

yMEHHE KPHUTHYECKH OLEHMBATh W HWHTEPIPETHPOBATh HH(POPMAIHMIO OHOJIOTHYECKOTO
COJIep KaHusl, BKIIOYAOIIYIO IICEBAOHAYYHbIC 3HAHUS U3 PA3IMYHBIX HCTOYHHKOB (CPECTBA MAaCCOBOM
uHQOpMAIMY, HAYYHO-TIONMYJSPHBIE MaTepualbl), PAacCMAaTPUBATh TIJIOOATBHBIE HSKOJOTHYECKUE
poOIEMBI COBPEMEHHOCTH, (HOPMUPOBATH [0 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3[aBaTh COOCTBEHHBIC IHCBMEHHBIE W YCTHbIE COOOIIEHHs, 0000mas
OMOJIOTMYECKYI0 MH(POPMALIMIO U3 HECKOJBKUX HMCTOYHHKOB, IPAMOTHO HCIOJIB30BATH MOHATUHHBIN
armapaT OMOJIOTHH.

TemaTH4yeckoe IJIAHUPOBAHMUE 110 oMoJIoruu

10 kaacc
Ne HanmenoBanue KosmyecTBo yacoB DNEeKTPOHHBIE
H/‘H paszenoB U TeM K I (mdpoBsIe)
MIPOrpaMMBbI Bcero OgITpom’HHe % AKTIICCKHC o0Opa3oBaTeNbHbIC
paboTsl paboTsl pecypehI
BHOTOIHS KaK bubmuorexa [JOK
1 2 1 0,5 https://m.edsoo.ru/7f41c
Hayra 292
JKuBbie cucTeMbl U bubmorexa LIOK
2 1 https://m.edsoo.ru/7f41c
HUX OpTraHu3aIus 297
XUMHYECKUI bubmuorexa [JOK
3 COCTaB U CTPOCHHUE 8 1 https://m.edsoo.ru/7f41c
KJICTKH 292
KuznenestenbHOCT bubmiorexa LIOK
4 A 6 1 https://m.edsoo.ru/7f41c
b KJIETKH
292
Passoxcne 1 BuGmorera 110K
5 FMBHIAY 5 1 https://m.edsoo.ru/7f41c
pa3BUTHE 297
OpraHU3MOB ==
Hacnencrsennocts bubnuotexa [JOK
6 ¥ U3MEHYUBOCTD 8 15 https://m.edsoo.ru/7f41c
OpraHU3MOB 292
ge::;(;;ﬁ[o]s bubmuorexa [JOK
7 p ' 3 1 https://m.edsoo.ru/7f41c
OCHOBBI
292
OMOTEXHOJIOTHH
bu6mmoreka [JOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c
292
OBIIEE KOJIMYECTBO 34 3 4
YACOB T10 ITPOTPAMME
11 knacce
Ne HaumenoBanue Kosmnuectso gaco ONEKTPOHHBIE
- /;1 pasziejioB U TCM B Kontponbasie | [Ipaktuueckue (mdpoBkIe)
[IPOrpaMMBl cero paboThI paboThI oOpa3oBaTebHbIC
pecypcbl
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Y —— bubnmoreka [JOK
1 . 9 1 1 https://m.edsoo.ru/7f41
Ouomorus
ccr74
Bo3uukHOoBeHUE U bubmuoreka [JOK
2 pa3BUTHE )KU3HH Ha 9 1 0,5 https://m.edsoo.ru/7f41
3emie cc/4
ODraHIEMLL I bubmuorexa [JOK
3 P 5 1 https://m.edsoo.ru/7f41
OKpYyXarolas cpesa
cc’74
Coo0mrecTBa u bu6mmoreka [IOK
4 HKOJIOTHYECKUE 9 1 https://m.edsoo.ru/7f41
CUCTEMBbI cc/4
bu6mmoreka [IOK
5 PesepBHOE Bpems 2 https://m.edsoo.ru/7f41
cc/4
OBUIEE KOJIMYECTBO 34 3 25
YACOB I10 ITPOTPAMME !
10 ksacc
JJIeKTPOHHBIE
Ne Tema ypoxa KosmnuectBo (uudpossbie)
n/n 4acoB oOpa3oBaTeJibHbIE
pecypcsbl
bubmnoreka IIOK
1 | buosorus B cuctemMe HayK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS KUBOW TPUPOIBI.

2 [TpakTryeckas padora Ne 1 «Mcnonp3oBaHue 1 bu6muoreka [JOK
Pa3IMYHBIX METOOB TPU U3yICHUN https://m.edso0.ru/863e6122
OMOJIOTHYECKUX OOBEKTOBY

3 buonoruyeckue cuctemMsl, MPOLECCH U UX 1 bu6muoreka [JOK
M3yUYCHUE https://m.eds00.ru/863e6564

4 XUMHYECKUH COCTaB KJIEeTKH. Boja n 1 bu6anoreka LIOK
MUHEpaJIbHbIE COJIH https://m.edso0.ru/863e674e

bu6nuorexa [IOK

5 | beaku. CocraB u ctpoeHue 0eaKoB 1 hitps://m.eds00.ru/863e6072
depMeHTHI — OHMOJIOTHYECKHE KaTaTu3aTOPbI.

6 JIaGoparophas pabota Ne 1 «3yuenue 1 bu6muoreka [JOK
KaTaJTITUIECKOW aKTHBHOCTH (pepMEHTOB (Ha https://m.eds00.ru/863e6b72
MIpUMepe aMIJIa3bl WK KaTajaas3bl)»

bubnmnorexa LIOK

7| Yruesomer. Jiamae: ! https://m.edso0.ru/863e6870

but6mmorekxa [IOK

8 | Hywremnosuie kucaotsl. ATO ! https://m.edsoo.ru/863e6d5c

9 Hcropus 1 METObI U3YUEHHUS KIIETKU. 1 bubmuotexa [IOK
Krerounas Teopus https://m.edso0.ru/863e6e88

10 | Knierka kak 1eJIOCTHAsI )KUBasi CUCTEMA 1

11 CrtpoeHue 3yKapuOTHIECKON KIIETKH. 1 bubnuotexa [JOK
JlaGoparopnas pabota Ne 2 «3yuenue https://m.edso0.ru/863e6ff0

17


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0

CTPOEHUS KJIETOK PACTEHUM, )KUBOTHBIX,
rpu0OB 1 OaKTEepUi 101 MUKPOCKOIIOM Ha
TOTOBBIX MUKpoOHpCraparax U X OIUCaHUuC

https://m.edso0.ru/863e716¢

bubnunoreka LIOK

12 | OGMeH BemecTB Wik MEeTaboJIu3M hitps://m.eds00.ru/863e766¢

13 ®oTOoCUHTE3. XEMOCHUHTE3. DHEPTCTUUECKUI bubnuorexa [JOK
oOMeH https://m.edso0.ru/863e7c98

14 | [TonyromoBast KOHTpOJIbHAs paboTa buGnuorexa LIOK

' https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK KJIETKU. [lenenue KieTku.
15 ig:gjgoﬂzgﬁgahjgggj; 113) ?(?‘I(;;?(;\f I?OH‘II/IKa bubmmorexa [IOK
A https://m.edso0.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

16 buocuntes 6enka. Peakuus MmaTpuyHOTO bu6nmoreka [IOK
CHHTE3a https://m.edso0.ru/863e796e

bubmnoreka IIOK

17| Tpancnsuus — Guocunres benka https://m.eds00.ru/863e796e

18 | Hexserounsie (pOpMBbI )KU3HU — BUPYCHI bubmorexa LIOK

p Py https://m.eds00.ru/863e7540
bubmnoreka IIOK

19 | ®opmbl pa3MHOKCHHS OPraHU3MOB https://m.edso00.ru/863e81b6

https://m.edso0.ru/863e831e
. bu6mmoreka IIOK

20 | Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue 1 pa3BUTHE TOJOBBIX KIETOK.

21 OmnonorBopenue. JlabopaTtopuast padora Ne 4 bubnuoteka [JOK
«M3ydyeHue cTpoeHHs MOJOBBIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIpErapaTax»

22 | UnguBuyanpbHOE pa3BUTHE OPTaHU3MOB budmmorexa [TOK

https://m.edso0.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIEACTBEHHOCTH U bu6muoreka [JOK
U3MEHYHUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACEAOBaHUS TPU3HAKOB. bubnuotexa [JOK
MoHoruOpuaHoe CKpenuBaHue https://m.edso0.ru/863e8878

o5 JurnOpuiHoe cKpeuBanyue. 3aKoH bu6muoreka [JOK
HE3aBHCHUMOT'0 HACJICIOBAHUS TPU3HAKOB https://m.edso0.ru/863e89a4
CuenieHHOE HacleI0BaHNE NPU3HAKOB.

s | etommornan o S e B LOK
pesy PHA https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPENTUBAHUSA Y TIPO30(HUIIBI
Ha TOTOBBIX MUKPOTIPENapaTax»

27 I'eneruka nona. HacnenoBanue npu3HaKoB, bubnunorexa LIOK
CIICTUICHHBIX C MOJIOM https://m.edso0.ru/863e8c60
NsmenuuBocts. HenacnencrsenHas
U3MEHUYUBOCTb. Ha6opaT0pHai1 pabota Ne 6. Bubmorexa [IOK

28 | Uzydenue Moan(pUKamOHHOM

U3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOIO
psiia ¥ BapUMallMOHHOW KPUBOW»

https://m.edsoo.ru/863e8efe
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HacneacTBeHHass H'3MEHYUBOCTD.

29 JlabopaTtopHas padota Ne 7. «AHanu3 1 bubnuorexa [JOK
MyTanui y 1po30(uibl Ha FOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpernapaTax»

e R T

https://m.edso0.ru/863e8d78
OpraHU3MOBY

31 | Cenexkius Kak HayKa ¥ MPOIIECC 1 bubmmorexa [IOK

https://m.edso0.ru/863e9214
32 | UToroBasi KOHTPOJIbHasi pa6oTa 1
33 MeTobl U JOCTUKEHUSI CEIEKIIUU PaCTEHUI 1 Bbu6muoteka [JOK
1 JKUBOTHBIX https://m.edso00.ru/863e9214
34 | buoTexHOIOTHs KaK OTpacih MIPOU3BOACTBA 1 bubmmorexa [IOK
https://m.edso0.ru/863e9336
11 knacce

o KoQm1ecTEo DJIeKTPOHHBbIE HU(PPOBLIE

Tema ypoka odpa3oBaTejbHbIE

n/n 4yacoB
pecypcsbl

1 | DOBousroIUs ¥ METOMIBI €€ U3YUYCHHS 1 bubmorexa [TOK
H A Y1 https://m.eds00.ru/863ea20e

9 WcTopus pa3BuTHs NpeacTaBieHuil 00 1 bubnmnorexka HOK
9BOJTIOLIMH. MUKPOIBOTFOIHS https://m.edso0.ru/863e9570

bubmuorexa [IOK

3 | Bxommas kouTpobHas pabora, . https://m.edsoo.ru/863e9cle
[Tomyssmus Kak IeMEeHTapHAas eUHUIA BUJIA

4 | M OBOMOLHL. JlaboparopHnas padota Ne 1 1 bubnmnoreka [JOK
«CpaBHEHHE BUJIOB [0 MOP(OIOTHUECKOMY https://m.edso0.ru/863e99c6
KPUTEPUIO»

5 JIBIOKyIIME CUITBI (3JIEMEHTapHbIE (PAKTOPHI) 1 bu6muoreka [JOK
IBOJTFOIIAU https://m.edsoo.ru/863e9da4
N but6mmoreka [IOK
6 | EcrecTBeHHBII 0TOOD U ero opMbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTathl 3BOMIONUHU: TIPUCTIOCOOIEHHOCTD
OpraHU3MOB M BUI000pa30BaHUE.
bu6nuorexa [IOK
7 | JlabopaTtopHas pabota Ne 2 ((OHI/IC&I-.I.I/IC 1 hitps://m.eds00.ru/863e9fde
MPUCIIOCOOJICHHOCTH OPTaHU3Ma U e
OTHOCHUTEIILHOTO XapaKTepay»
8 | HampaBieHus ¥ IyTH MaKPOIBOJIFOIIHH 1 bubmotexa [IOK
p yr p H https://m.edso0.ru/863e9cle
9 | HeoOpaTuMOCTh 3BOJFOITUN 1

10 Ucrtopus xu3Hu Ha 3emMIie U METObI €€ 1
W3YYCHHUS

11 | I'mmoTte3bl MPOMCXOKICHHS KU3HU Ha 3eMIie 1 bubmotexa [IOK

p A https://m.edsoo.ru/863ea5a6

12 PasButne xu3HM Ha 3emMie no 3pam 1 1 bu6muoreka [IOK
nepuoJiamMm https://m.edsoo.ru/863eabbe

13 | OcHOBHBIE 3TaIlbl HBOJIOIUH PACTUTELHOTO 1 bubmuoreka [JOK
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Y )KUBOTHOTO Mupa. [IpakTuyeckas pabora Ne
1 «M3y4yeHune UCKOmaeMbIX OCTaTKOB
paCTeHI/Iﬁ 1 )KUBOTHBIX B KOJUJICKIIUAX)).
CoBpeMeHHas cucTeMa OpraHn4eckoro Mupa

https://m.edso0.ru/863ea8hc

14 | HoayromoBasi KOHTPOJbHasi padoTa 1 h _BH6HHOTeKa HOK
ttps://m.edsoo.ru/863ea48e
15 | DBourorus YeoBeka (aHTPOIOTEeHE3) 1 h ttpsﬁlﬂrgféz;??u%gi ac2C
16 | Aswxyue cuibl ((hakTOphl) aHTPOIIOTEHE3a 1 h ttm?ﬁﬁ?ﬁggggﬁj}égﬁ ada4
17 | OcHOBHBIE CTAIUU PBOJIOLAU YEJIOBEKA 1
18 UYenoBeyeckue pachkl U NPUPOJIHBIC aJallTA[UU 1 bubnuotexa [JOK
4eJIOBEKA https://m.edso0.ru/863eaea2
PezepHblil ypok. O6001IeHuE 110 TeMe
19 | «Bo3HMKHOBEHHE U Pa3BUTHE KU3HHU HA 1
3emiie»
20 | DxoJjorus Kak HayKa 1
21 | Cpenbl oOUTaHUS U YKOJIOTHYECKHE (DAaKTOPHI 1 h ttpS]:S/I//IrgJ.I;j(;f)eOIT?UI/JéOGZ’IfeafeC
AbuoTtndeckue dakTopsl. JJabopaTopHas
pabota Ne 3. «Mopddonornueckue
29 0COOEHHOCTH PacTEHUI U3 pa3HbIX MECT 1 bubnnorexa [JOK
oburanusy». JlaboparopHuas padorta Ne 4. https://m.edsoo.ru/863eb10e
«BnusiHHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»
28 | Buomaccrie faxtop 1| hupsyimedsoorusesebsss
DKOJIOTUYECKHE XapaKTEePUCTUKU MOMYJIISAIUH.
24 [IpakTrueckas pa60TavN9 2 «Iloncuér 1
TJIOTHOCTHU TOMYJISIIIAKA Pa3HbIX BUOB
pacTeHuin»
25 | CooOriecTBa OpraHn3MoOB — OHOIICHO3 1 h ttpsgfn?zlézgglfﬁj/]_égi b46a
26 | DKOJOTMYECKHE CUCTEMBI (IKOCUCTEMBI) 1 h ttps?/ldrgzpé(s);gﬁj/%gi b46a
27| Sronormacexne mupavmien Caoficrsa ) Bubmiorera L1OK
skocucTem. CyKIeccus https://m.edsoo.ru/863eb5fa
28 | [IpupotHBIe SKOCUCTEMBI 1
29 | AHTPOTIOTEHHBIE YKOCHCTEMBI 1
30 | buocdepa — rimobanpHas 3KOCHCTEMA 3EMITH 1 h ttps:ljll/lrgﬁjep(;(;;(e)ﬁi/%gi bb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OMOC(hEpHI. 1 bubmuotexa [JOK
YenoseuecTBo B Onochepe 3emiun https://m.edso0.ru/863ebd16
32 | UtoroBasi KOHTpOJIbHasi paGoTa 1
33 | CocyriecTBOBaHHE TPUPOJIBI M YSIIOBEICCTBA 1 h _BH6HHOTeKa HOK
ttps://m.edsoo.ru/863ebale
34 | O606menue Tembl «Coo01IeCTBA U 1
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| OKOJIOTHYCCKHE CUCTCMBI»
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