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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OnpeJeNneHusl MOAXO0J0B K (OPMHUPOBAHUIO COJAEpKaHUS Y4YeOHOro mpeameTa
«buonorus» cocraBwiM: KoHuenryaiabHele mnonoxenus PIroC COO o
B3aMMOOOYCIIOBICHHOCTA II€JIeH, COJEp)KaHusA, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LEAX U
OPUHILIMIAX, XaPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
oOmero o6OpasoBanusi B Poccuiickoii ®enepanuu, a TakkKe MOJOKEHUS O
cnenuguke 6MooruM, €€ 3HAaUeHUH B MO3HAHUU >KMBOW MPUPOABI U 00ECTICUEHHUH
CYILIECTBOBAaHUS 4YeNoBeYecKoro obiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
orpeJieieHbl OCHOBHbIE (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Meniax, o0 obmiei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeNbHOE MPEIMETHOE
colepkaHue, €ro CTPyKTypy, pachpelneiieHue T1o0 pasleijaM M Temaw,
PEKOMEHIyEMYIO TOCJIeIOBATEIBHOCTh M3YYEHHUsS] Y4eOHOro martepuaia ¢ yuéTom
MEXIIPEMETHBIX W BHYTPUIIPEIMETHBIX CBs3€H, JIOTUKH 00pa30oBaTeIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcsl.

B nporpamme 1o OuHOJNIOrMH TakXe YUYMTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEJAMETHBIM pe3yibTaTam
oOyueHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-ITO3HABATEIHLHON
JeSTENbHOCTH/Y4eOHBIX JEUCTBUN 00yYarolmuXcsi IO OCBOCHHUIO COIEp>KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme no 6uonorun (10—11 kimaccel, 6a30BbIii ypOBEHB) peain30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Yy4YeHUW Owuonoruu, Onarogaps 4emy B Hei
NPOCMAaTPUBAETCS  HAMNPABIEHHOCTh Ha pa3BUTUE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS, IIEHHOCTHBIX
OpUEHTAIMN JTMYHOCTH, SIKOJIOTHUECKOTO MBIIUICHHS, MPEICTABICHUN O 3J0pOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXalollel NPUPOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOIOTHUYECKUX TEOPHH, a TaKkKe 3HAHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTA OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEJICHO BHUMAaHWE HMCIOJIb30BAHUIO
MOJTyYCHHBIX 3HAHWH B TIOBCETHEBHOM KU3HM IS PEIICHUS TMPUKIAIHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
IFE€HETHYECKOI0 KOHCYJIbTUPOBAHUSI, 000CHOBaHMS HKOJIOTHUYECKHU
LeJIeCO00pa3HOro TMOBEAEHUS B OKpYXKAaroUledl NpUPOJHOM cpele, aHaiau3a
BIIMSTHUSL XO3SIMCTBEHHOUN NEATELHOCTH YEJIOBEKa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K MIPHUKJIATHON HAMIPABICHHOCTH
y4eOHOro mnpenmera «bHOJOrus» MPOAUKTOBAHO HEOOXOJAMMOCTHIO 00ECTICUCHUS



YCIIOBUI JJI PEIICHHs] OJHOW M3 aKTyalbHBIX 3a]1ay IIKOJIbHOTO OHMOJIOrHYECKOrO
oOpa3zoBaHusA, KOTOpass mpenanonaraer (GopMUpOBaHHE Yy  OOyHaroUIUXcs
CIIOCOOHOCTH aJIalliTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BHBAIOLIEIOCH
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero 0oOpa3oBaHMsS 3aHUMAET BaXKHOE
mecto. Ona oOecrneunBaer (popMuUpoOBaHHE y OOYYaIOIIUXCS MPEACTABICHHUA O
HAyYHOU KapTHHE MHpa, pacliupsieT U 0000IIaeT 3HaHUS O KUBOW mpupojae, eé
OTJIMYUTENIbHBIX MpPU3HAKaX — YPOBHEBOW OpraHW3alldd WU 3BOJIIOIMUH, CO3AET
yCIIOBUS  JUJIsi:  TO3HAHMS  3aKOHOB  JKUBOM  MPUPOAbI,  (OpPMHPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOr0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOIIMX  3a7a4y  CpelHero  obmero oOpa3oBaHUs, COLMAIU3ALNUU
oOyuaromuxcs. M3ydenune 6uosoruu oOecrednBaeT ycioBHs Uisi (GOpMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHHUKAIMOHHBIX W HMH(QOPMALMOHHBIX  HAaBBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET HMHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEJICTABICHUSIMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (U3UKU, XUMUH
u reorpadun. Ha3BaHHBbIE MONOXKEHUS O MpeIHA3HAYCHUU y4eOHOTO MpeaMeTa
«buonorus» coCTaBMIM OCHOBY /i ONpEAeNieHUs IMOAXOAOB K OTOOpy W
CTPYKTYpPUPOBAHHUIO €r0 COJIEpXKaHUs, MPEICTABICHHOIO B MpOrpaMMme IO
OMOJIOTHH.

Otb6op comepkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYHIIECTBJIEH C TMO3ULUNA KYyJIbTYpPOCOOOPA3HOTO TOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M yMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyJIbTYpHI, OINpPEACISIONINE aJeKBAaTHOE IOBEICHHE
YeJIoBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpeje, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W TPAKTUYECKOU aesTenbHOCTH. Oco0oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbHIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
NPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
[ICHHOCTHBIX ~ OpPUEHTALUAX  JIMYHOCTH,  CIIOCOOCTBYIOIIUMX  T'yMaHHU3alUH
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CrtpykTypupoBaHHE cOAEpX aHHs Y4yeOHOro Marepuaga B IPOrpaMMe IO
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUYCHHUS 3HAHMHA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKMBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3anuu U
3BOJIFOLMHU. B COOTBETCTBHHU C 3THM B CTPYKType yueOHoro npeamera «bruonorus»
BBIJIEJIEHBI CIEAYIOIINE COAEpKaTeabHble TUHUM: «buonorus kak Hayka. MeTobl
HAay4yHOro mo3HaHus», «Knetka kak Ouosiormueckas cucrema», «OpraHu3zMm Kak



Oouonornueckas cucrema», «CucremMa U MHOrooOpasve OpPraHHMYeCKOro MHUpay,
«IBOJIONHUS KUBOU MIPUPOIB», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTHY.

Henp um3yuyenus yuebHoro mnpeamera «buomnorus» Ha 0a30BOM YpOBHE —
OBJajicHUE  OOydYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAbHOU
OpraHu3alliyd >KUBBIX CHCTEM pa3HOTO paHra W MNPUOOpPETECHUE YMEHUU
UCIIOJIB30BaTh ATU 3HAHUA IS TPAMOTHBIX JEHCTBUM B OTHOIIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yueOHoro npeamera «buomorus» Ha 6a30BoM
YpOBHE 00€CTIeUnBACTCS PEIICHUEM CJICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTe3axX, MPaBUIax, CIyKalluX OCHOBOMN
s GOPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MeTOJaX HAy4YHOT'O MO3HAHHUSI, CTPOCHUH, MHOTOOOpa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YpOBHSI OpraHU3AIMH, BBIAAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y o0OyYaromMUXCS TMO3HABATEIBHBIX, HHTCIUICKTYAJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TpOIlECCe aHalu3a JaHHBIX O IMyTAX Pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, MJACH W TOAXOJOB K HM3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJIEHHE Y OOydJaromuxcsi OoOIIed KyJabTyphl, (QYHKIIHMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO
MHpa JKMBOM MPHUPOJBI HAa OCHOBAHMM 3HAHWW M OINBITA, MOJYYEHHBIX IIpHU
U3y4YeHUU OMOJIOTHUH;

dbopmupoBaHue y 0OyYarOmMXCs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTUYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH U arpoOHOTEXHOJIOTHI;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM KHUBOU
IPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIFOACHUS STUUECKUX
HOPM IIpHY NMPOBEJACHUN OMOJIOTHUYECKUX UCCIICAOBAHUM;

OCO3HAHUE IIEHHOCTH OHOJOTMYECKUX 3HAHWUW JJIs TIOBBIIMICHUS YPOBHS
AKOJIOTHYECKOM KyIbTYpHI, U1 (HOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

IPUMEHCHHE TPHOOPETEHHBIX 3HAHUM M YMEHUM B IMIOBCETHEBHOM JKU3HU IS
OIIEHKH TMOCJIEICTBUM CBOEH JEATEIIHHOCTH MO OTHOIICHUIO K OKPY>KaroIIen cpeje,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHE W COONIONCHHE Mep TPODUIAKTUKH
3a00J1€BaHHA.

B cucteme cpennero oOmiero oopasoBanusi yaeOHbIN nipenMer «buonorusy,
M3ydaeMblii Ha 0a30BOM YPOBHE, SIBIISICTCS 005S3aTCIIBHBIM YUSOHBIM ITPEAMETOM.



JI1st u3yueHust 6MoJIoruu Ha 6a30BOM YPOBHE CpeJIHEro 0011ero o0pa3oBaHus
oTBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B Heziel0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKON U MPaBOM.
Ponr Ouosiorun B (QopMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HaYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kiaccupukauus, MOJEIUPOBaHUEe, CTaTUCTUYEeCKas o0paboTka
JTAHHBIX).

JdeMoHcTpanum:

IHoptpersl: Y. lapsun, I'. Mennens, H. K. Konbuos, [xx. Yorcon u ®@. Kpuk.

Tabmuier 1 cxembl: «MeTo bl MO3HAHUS JKUBOUW TIPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IUYHBIX METOJIOB MPH
U3Y4YEHUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMBbI H X OPTraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3alMN OMOCHUCTEM:
MOJIEKYJISIDHBIM, KJIETOUHBIM, TKAHEBbI, OpPraHW3MEHHBIN, MOIMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOEHOTHIECKUI ), OMOChEpHBIN.

JdeMoHcTpanum:

Tabnuupr u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HU», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmoenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTHI. Boa 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHune OelKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnnmblie 1 3aMEHNMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (ME€pBUYHASA, BTOpUYHAs, TPETUYHAS U
YeTBEPTUYHAA CTPyKTypa). XUMHUYECKHE CBOHcTBa OelkoB. buonoruueckue
GyHKITUN OEIKOB.



®epmeHTl — Ouosiormyeckue Kataiauszatopel. CtpoeHue QepmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuu@uuHocts. KodepmeHTsl. BuTamuHsbl.
Otnnuus pepMEHTOB OT HEOPTaHUUECKHUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJIOK03a, pubo3a ©  JAe30Kcuprbdo3sa),
nucaxapuabl  (caxapo3a, JaKTo3a) M MOJMcaxapuibl (Kpaxmai, TJHUKOTEH,
HeJuT0103a). buonorudeckue GyHKUMUN yTrIe€BOAOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
rupodoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yTJ€BO/IOB, OEIKOB U JIMMHUI0B KAK UCTOYHUKOB SHEPIHH.

Hyxnennosesle kucnorsl: JHK wu PHK. Hykneotuasl — MoOHOMEpEI
HyKJIeuHOBbIX KUCIOT. Ctpoenne u ¢pynkuuu JTHK. Ctpoenune u ¢pynxinuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKINH.

HuTtonorust — Hayka o kietke. Kinetounas Teopus — npumMep B3aUMOJIEHCTBHS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUeHHUSs KICTKH.

Knerka kak 1enoctHass >kuBas cuctema. OOmMe NPU3HAKA KIIETOK:
3aMKHyTas HapykHas memOpana, moinekynsl JIHK kak renernueckwmii ammapar,
cUcTeMa CUHTe3a Oelka.

Tunel k1eTOK: »JyKapuoTHYeckas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl TpOoKapuoTHdeckoil kieTku. Knerounas creHka Oaktepuii. CtpoeHwue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIWYMUS PACTUTENBHOHM, JKUBOTHOW U
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [nazmaruyeckas memOpana, e€ cBoiicTBa U pynkuuu. Lluromnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowiabl kietkw: OIIC, ammapat ['onbmkw,
au30coMbl. [lonmyaBTOHOMHBIE OpPraHOUABl KIETKH: MUTOXOHJAPWH, IUIACTHIBL.
[Ipoucxoxxaenne MHUTOXOHApPUN W TuiacTua. Buapl mactun. HememOpanHbIe
OpraHOUJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTpP, IEHTPUOIU, PECHUYKH,
KryTUKH. OYHKIUU OPTaHOUIOB KJIETKU. BKiIroueHus.

Snpo — perynatopHslii HeHTp kineTku. CTpoeHue sjpa: sjaepHas o00JIouKa,
KapuoIUia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pauknun, K. M. bap.

Juarpammel:  «PacnpeneneHne XHMUYECKHUX JJIEMEHTOB B HEXKUBOU
npupoae», «PacnpeneneHne XUMHYECKHX 3JIEMEHTOB B )KUBOW MTPUPOIE.

Tabmuubr u cxemsl: «llepuoamdeckass TaOiauIa XUMHUYECKHUX DIIEMEHTOBY,
«CtpoeHne MOIeKyJbl BOJIb», «brocunTe3 6enkay, « CTpoeHHE MOJICKYJIbI OCIKay,
«Ctpoenne pepmentan, «Hykneunossie kuciaotel. JJHK», «CtpoeHne moiaekysbl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOW KIIETKWY,
«CtpoeHue pacTUTENbHON KIeTKW», «CTpoeHuE MPOKAPUOTHYECKON KIIETKUY,
«CtpoeHue sipa KIEeTKN», « YTIEBOABDY, «JIUmuab».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE MJid MPOBEICHHUS
HAOIIOJIEHUN, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKPOMpEnaparbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KIETOK.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

Jlaboparopnass pab6ora Ne 1. «M3yueHue KaTaJTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIIIa3bl WK KaTalasbl)y.

JlaGopatopHast pabora Ne 2. «M3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernaparax u Mx
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALINS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUS BEIIECTB M DHEPTUU B IMOHUMAaHUU
MeTaboIn3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHbiid. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U NMPEBPAIICHUH SHEPTHH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3a. 3HaUeHUE (DOTOCHUHTE3A IS KU3HU
Ha 3emuie. BausiHue ycnoBuii cpeipl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIIEHUS €T0
IPOJYKTUBHOCTH Y KyJbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOInue OakTepuu. 3HaUeHHEe XeMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BemiecTB, BBIACICHHE U
AKKyMYJUpPOBAaHME DHEPrUM B KIETKE. OTambl HHEPreTUYecKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOZHOE OKHCIEHHE, WIM KJIETOYHOE
JbIXaHHE. OxkucnurenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYEeCKOro 0OMeHa.

Peaknium wmatpuuHoro cuHTe3a. [‘eHermueckas wuHbopmanus u JIHK.
Peanuzanus reHetndeckoil mHboOpManuu B KiIeTKe. ['€HETMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — OnocunTes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pmbocom B
OouocuHTe3e Oemnka.

Hexnerounsie ¢popmbl xu3HU — BUpYychl. cTopus oTkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTM CTPOEHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
Bakrepuodaru. bone3nu pacteHui, >KMBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc ummyHnonedpuuura yenoreka (BUY) — Bo3zdoyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersr: H. K. Konbnos, /1. U. UBanosckuii, K. A. Tumunpsses.

Tabnuier 1 cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii oOMen», «Ximopomiacty, «Dotocuntes», «Crpoenue JJHK»,
«CtpoeHue u pyHKIMOHUPOBaHHE reHay, «CuHTe3 Oenkay, «['eHeTHYecKuil Koy,
«Bupyceb», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/da,
O6aktepuodaray, «Permmukarus JJHK».

O6opynoBanue: Moaenu-antukanuu «Y apoenue JJHK u Tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIW LUK KieTku. MHTepdaza u MuTO3.
[Ipomecchl, mpotekaronue B uHTepdasze. Pernmukarus — peakids MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JlunmonaHBIA W TAIUIOWJHBIH ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMUECKME OCHOBBI PA3MHOXEHHUS W  MHIWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue knetkn — muto3. Cranun muto3a. IIponeccsl, nmpoucxonsiiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOIOTMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

dopMBbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buasl Oecnonoro
Pa3MHOXXEHUS: JEJEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHME. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpraHW3MOB, €r0 3HAYEHUE JJIS1 CEJEKIINU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0TO.

Meito3. Craguu Mmeiio3a. Ilporecchl, mpoucxoAsiiue Ha CTaAusX MeHo3a.
[ToBenenne xpomocom B meno3e. KpoccuHrosep. buonorumueckwii CMbICI U
3HAYEHHUE MEHo03a.

['ameTtorenes — mporecc 0Opa30BaHUsA TIOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sSIMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — raMmeT (CrnepmMaTo30ui, SAUIEKIETKa) — CIEePMaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHMs SUNEKIETOK H crepMaTo3ousioB. OIIIoI0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(oMOpuorene3). DTanmbl IMOPUOHATBHOTO PA3BHUTHS y MO3BOHOYHBIX JKWBOTHBIX:
npoOyieHne, racTpyisnus, opraHoreHes. I[loctamOpuonanbHOe pa3Buthe. THIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JUYMHOuYHOE). BiusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOZICTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuubr u cxembl: «DOpMBI pa3MHOXKEHHS OPraHU3MOBY», «/IBolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menosz», «lIpsmoe u HenpsamMoe pa3BuThue», «I aMeToreHe3 y MIIEKOMUTAIOIINX U
4yenoBeka», «OCHOBHBIE CTaIUA OHTOTEHE3 ).

O6opynoBaHue: MMKPOCKOTI, MUKpPOIpENnapaThbl «CnepmaTo30usl
MJIEKOTTUTAIOIIEro», «SiekneTka MiekonuTaomero», «Kapuokuues B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-aliuiuKaius «JleneHue KIeTku», MOJelb
JIHK, moxenp meTadhazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnasi pabora Ne 3. «HaOmromenwe mMuTO3a B KJIETKAaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHsI TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBEHHOCTh M U3MEHYNBOCTH OPraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMH B CTAHOBJIEHWU TEHETHKU. BKiam poccuiickux U 3apyOeskKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TEHETHUKU (TUOPHUIO0IOTHYECKUH,
UUTOTC€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnenem.
MoHorubpuHoe CKpelMBaHWe. 3aKOH €AMHO0Opa3usi THOPUIOB IEPBOTO
nokosnieHus. IlpaBuno agoMuUHUpOBaHUA. 3aKOH paACLICIUICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  LlUToreHernueckue  OCHOBbI  AUTHOPUAHOTO  CKpEIMBAHUSI.
AHanusupyrouiee ckpemuBanue. Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUIs1 OTIpEIeSICHHs] TEHOTHUIIa 0COOU.

CuemienHoe HacnenpoBanwe mpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJIEIOBAaHUIO FeHOB. HapynieHne cuersieHus reHOB B PE3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUEeCKHUE KapThl.



I'enetnka mosia. XpoMOCOMHOE ONpeAeeHUE MoJjia. AyTOCOMBI U TOJOBbBIE
xpomocombl. ['omorametrHsle W TreTeporaMeTHble oOpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C IMOJIOM.

N3menunBOCTh. BHbl HK3MEHYMBOCTH: HEHACIICICTBEHHASI U HACJICCTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(MUKAIIMOHHON U3MEHUUBOCTH. BapualimoHHbIi psif ¥ BapualmoHHas KpuBasl.
Hopma peakumun npusznaka. KonuuecTBEHHBIE M KaYE€CTBEHHBIE MPU3HAKH U HX
HOpMa peakiuu. CBoHcTBa MOANGDUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHnasi, uinud TeHOTHUINUYECKas, W3MEHUYMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Knaccudukanusi MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUIMHBI MyTaluii. MyTtareHHbie (pakTopshl.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeAcTBeHHOW n3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HaciaeACTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOrnUeCKUi, OJIM3HEIIOBBIN, IINTOTCHETHYCCKUH, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKU. CoBpemMeHHOE OTpeesICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM UHCJE C MOMOIIbIO
[M[[P-ananu3a. HacnencrtBeHHble 3a00eBaHUsl 4YeJlOBEKa: T'e€HHbIE OOJE3HHU,
0O0JIE3HU C HACJEJACTBEHHOM MPEIpacioyioKeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue U reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIMIIMHCKOM
TCeHETHKHU B MIPEJIOTBPAICHUH U JICUCHUU TeHETUUECKUX 3a00IeBaHUH YeIOBEKa.

JdeMoHcTpanum:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuiios.

Tabmumet w cxeMbl:  «MOHOTHOpHJIHOE  CKpelIMBaHHE U €TOo
UTOT€HETUYECKasi OCHOBa», «3aKOH paCUICIJICHUS M €ro IMTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeuuBaHue,
«uTomornyeckue OCHOBBI JTATHOPHUITHOTO CKpEILIMBaHUS, «Meitio3»,
«B3anMonenCcTBUE AJUIENIBHBIX TE€HOBY», «l'eHeTuueckue KapThl pPACTCHUH,
KUBOTHBIX U ueloBekay, «l'eHeTuka moya», «3aKOHOMEpPHOCTH HacleJI0BaHUs,
CLUEIUIEHHOTO ¢ mnosiom», «KapuoTumel YemoBeka H  KUBOTHBIX», «Buibl
U3MEHUMBOCTHY, «MonudukanmonHas M3MEHUMBOCTHY», «HaciemoBanme pesyc-
dakropay, «I'eHeTnka rpymni KpoBu», « MyTarmoHHasI N3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-ammInKanmun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nomunupoBanue», «Aurubpugnoe ckpeumuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTaiuu
(OpMBI KPBUILEB U OKPACKH Teja), repOapuil «I opox moceBHON.

JlabopaTopHble M NpaKTHYecKHe padoThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHMOPUIIHOTO U
JUTUOPUIHOTO CKPEIIUBAaHUS Y IPO30(UIIbI HA TOTOBBIX MUKPOIIpENapaTax.

Jlaboparopnas pabora Ne 6. «3yueHue MoauUKalMOHHONW WU3MEHYHUBOCTH,
IIOCTPOCHUE BapUALIMOHHOIO psifia ¥ BAPUALIMOHHOU KPUBOM».

Jlaboparopnast pabora No 7. «AHanu3 MyTauuii y apo30¢uiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBiieHHE M aHadu3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAEHUE CEJIEKUMU U JOMECTUKALMS.
VYuenne H. WM. BaBuioBa 0 MEHTpax NPOUCXOXKACHUS UM MHOT00Opasus
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpOMCXOXKACHUS AOMAIIHUX KUBOTHBIX. CopT,
opoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBIM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIMU pPACTEHUH W KUBOTHBIX. OLEHKa JKCTEpbEpa. bBIM3KOPOICTBEHHOE
ckpemBanue — HUHOpuAMHT. Ywucras nuHus. CKpelrBaHHE YWCTHIX JIHUHUH.
I'erepo3uc, wiu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKycCTBEHHbIM MyTareHe3 W
NOJIyYEHUE TOJUILIOUIOB. JIOCTMXKEHUS CENEeKIUU pacTeHH, MXUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAas MHXKEHEpHUs. Tallbl
co3nanus pexkomOmHanTHOM JIHK wu TpaHcreHneix opranu3moB. Kierounas
uxeHepus. Kinertounele KynbTypbl. MUKpPOKIOHATBHOE PA3MHOKEHUE PACTCHUMU.
KiioHupoBaHre BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

DKoJIOTMYeCKHe M JITHdeckue  mpoonembl. [MO  —  TeHeTHYecKHu
MOIU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuubr u cxembl: kapta «lleHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KYJIbTYPHBIX pacTeHuil», «[loposbl qoMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHunity, «OtnanéHnas ruopuansanusy, «Padotel akagemruka M. @. MBanoBay,
«Tonmummonausi», «OObeKThl OuOTEXHONOTUWY», «KieTouHble KyabTYypbl U
KJIOHUpOBaHue», «K KoHCTpynpoBaHue 1 MepeHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJISKU TUIOA0B U KOPHEILIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpTOB pacTeHui, repobapuii « CeabCKOX03IMCTBEHHBIE PACTCHUS.



JlabopaTopHble U NpaKTH4YecKHe PadoOThI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHKEHHUS CEJIIEKUMHA PACTEHUW H
KUBOTHBIX (Ha CEJIEKIIMOHHY IO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM  YYacCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHMBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLIHOHHASI OHOJIOT HSI.

[IpeanochIku BO3HUKHOBEHHUS DBOJIOIMOHHOW TEOPUU. DBOJIOIUOHHAS
Teopuss U e€ MecTo B Ouosioruu. BiusiHue »BONIOIMOHHONW TEOPUM HA Pa3BUTHE
OMOJIOTMH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOonOrMYeckue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTHYECKOM JIETONUCH, TEPEeXOaHbIe (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuure GayH u GJaop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKHUE: CXOJICTBA M Pa3jIU4HMs IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTHYHEIE,
pyAMMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX NyTed y BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpenanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OTPAaHUUYEHHOCTH PECYPCOB, HEOINPEIEIEHHAs] M3MEHYUBOCTb,
O0opb0a 3a CyIlecTBOBaHHE, €CTECTBEHHBIH 0TOOD).

Cunterndeckas teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBosonus. [Tonmynsinus kak eITMHUIA BUIA U 3BOJIOLINH.

JIBxymiue cuibl ((paKToOphl) SBOJIOIMK BUAOB B MpHpoje. MyTalMOHHBIN
npolecc M KOMOWHATHMBHAs W3MEHYMBOCTH. [lOMyssiiuOHHBIE BOJHBI M JpEid
reHoB. M3oas1ust U Murpamnusi.

EctectBeHHbIii 0TOOp — HampaBiusomuii (Qakrtop dBomoruu. DopMel
€CTECTBEHHOT0 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
PUCTIOCOOJIEHN y OpTraHu3MOB. ApoMOp(h03bl M HAHOATANITAIIH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduuecKoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHM:  (PriieTHYEeCKas, IUBEpPreHTHAs,
KOHBEPTEHTHasI, mapajuienbHas. HeoOpaTuMOCTh 3BOITIOIHH.

[IpoucxoxxaeHue OT HeCHeUHAIU3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. ATanTUBHAS paydalysl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnunnein, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. bap, 2. I'ekkens, ®. Mromiep, A. H. CeBepuos.
Tabnuupl u cxembl: «Pa3BuTHe opraHnyeckoro Mupa Ha 3emie», «3apobllin

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrtepukc», «Popmbl  OopbOBI  3a
cyuectBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroodpasue copToB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «ITomysamumy, «MyTtanuoHHas

U3MEHUYUBOCTHY», «Apomopdo3b», «amoagantanum», «OOImas aereHepanus,
«/IBmkymue cwibl sBomonuny, «Kapra-cxema wapmipyTta myTemectBus Y.
HapBuHa», «bopbba 3a cymiecTtBoBaHue», «lIprcOCOOIEHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUE: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
HA0Op TUIONIOB M CeMsiH, KoyuieKius «IIpumepsl 3allUTHBIX TPUCTIOCOOJECHUN Yy
KUBOTHBIX», MOfelb «OCHOBHBIC HAMpPaBJICHUS SBOJIONHUN», 00bEMHA MOJETh
«CTtpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, Kojuiekiusa «DopMBI COXPaHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUi», wMoaenp ammiukanua «llepekpéct
XpOMOCOM», BiIaxHble TmpenapaTthl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY), MUKponpenapat «J[po3zoduna» (Hopma, mytanuu GOpMbI KPBUIBEB U
OKpAaCKH TeJa).

JlaGopaTopHblie M MpaKTUYeCKHe PadOThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHAOB O MOP(}OIOrHYECKOMY
KPUTEPHUION.

JlaGopatopHast pa6ora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHblE TPEACTABICHUS O 3apOXKICHUM >KW3HU. HaydHble THIOTE3BI
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIUS. AOHMOTEHHBI CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPTaHWYECKUX.
DKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BooMU. HavanbHble 3Tamnsl
ouonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMmeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX HBOJIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuonam. Karapxel. Apxeiickas u
nporepo3oiickass dpbl. [laneosoiickass 3pa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUM, JE€BOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o030iicKkas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaJCOr€HOBBIM, HEOrCHOBBIN,
AHTPOINIOT€HOBBIN.



XapaKkTepUCTUKA KIMMATa M TeO0JOTMYECKUX IpoueccoB. OCHOBHBIE JTAIbI
HBOJIIOLMM PACTUTEIBHOIO M JKMBOTHOTO MHpa. ApomMop(do3bl y pacTeHUU H
*KUBOTHBIX. [TosiBIIeHNE, pacBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro Mupa Kak OTpakeHHe »dBOJMoIUU. OCHOBHBIE
CUCTEMATHYECKHE TPYIIBI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrUs Kak Hayka. Pa3Burre npencraBieHuid o
IPOUCXOXKIAECHUU 4YeJoBeKa. MeToapl H3ydeHHs aHTponoreHesa. CxoactBa H
pa3yInyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuibl  (akTopel) — aHTpomoreHe3a.  HacnencrBenHas
U3MEHUMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HM,
U3rOTOBJIEHUE OPYUN TPY1d, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMenbld, Yenosek npaAmoxomsamud, YenoBek HeaHAepTanbCKuM, YenoBex
pa3ymHbIil. Haxonkum HMCKOMaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUS, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIUSL.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIECOHIHAS
(eBpasmiickas),  Herpo-aBCTpajJiougHasi  (dKBaTOpHaJIbHAs]),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckasi).  YepTbl ~ NPUCHOCOOJICHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CyLIECTBOBaHUS. EQMHCTBO yenoBeYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmunpel U cxeMbl: «Bo3uukHoBenne CoJIHEUHOM cuCTEeMBI», «Pa3Buthe
opraHuyeckoro mupa», «PactutenpHas KieTka», <« KuBOTHas  KIETKay,
«IIpokaprotnueckas kietka», «CoBpeMEHHas CHCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHUSI 4YEJIOBEKAa U YeIOBEKOOOPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJOoBeKay, «lpeBHeummue noan», «pesHue monn», «llepBbie
COBPEMEHHBIE 0N, «Hea0BeYeCKUe pacs».

O6opynoBanue:  Mymspku  «[IpoucxoxxaeHne — dvenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAHBOHIA), CIICTIKK WIU
M300paKEHUsT KAaMEHHBIX OpYAWH TMEePBOOBITHOTO 4YelOoBeKa (KaMHU-YOMTIEPHI,
pybuma, ckpebma), TreoxpoHoJoruueckas Tabmuma, Koyuiekuus «Dopmbl
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTCHUI.

JlaGopaTropHble M MpaKkTHYecKUue padoThI:

[Ipaktuueckast padora Ne 1. «/3ydyeHre HCKOMAEMbIX OCTATKOB PAacCTEHUN U
YKABOTHBIX B KOJUICKLUSIX).



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WINA KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl 4 OKpyKAaK0IIas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pasJeibl SKOJOTUUA. MeTOobl KOOI MYECKUX
UCCIENO0BAHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAas, MOYBEHHAs,
BHYTPUOPraHU3MEHHA.

Okonornyeckue (Gakrtopel. Krnaccudukamuss 5KOJOTHYECKUX (PAKTOPOB:
abuotuyeckue, OMOTHMYECKHME U AaHTPOIOTeHHble. JleHCTBUE SKOJOTHYECKUX
(aKkTOpOB Ha OPraHU3MBbI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEMCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Bunbr OMOTHUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 u ero ¢opmsl. [lapasutusm, koonepaims,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOJICHCTBUN JUIsl CYIECTBOBAHUS
OpraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJisiiuu. (OCHOBHBIE MOKa3aTenu
HNOMYJIALIMK: YHCIEHHOCTb, IUIOTHOCTh, POXKIAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. JIlnHaMuKa YucI€HHOCTH NOMYJISIUU U €€ PEryJIALUs.

JdeMoHcTpanum:

[Toptpersl: A. I'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabmuubr u cxemsl: kapta «[Ipupognsie 30ub1 3emum», «Cpeabl oOUTaHUS
opranu3mMoBy», «®Doronepuoauzm», «llonmymsiiuu», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTH NOMyJISIuU HHGY30puu-Tyhenbkn», «Ilumessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlabopatopnas padota Ne 3. «Mopdonorndeckne 0coOOEHHOCTH pacTEeHUMN U3
pPa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnusHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCay.

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH HOMYJISLUI Pa3HBIX BUJIOB
PaCTEHHI».

Tema 4. Coo0mecTBa 1 IKOJTOTHYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
OpOCTpaHCTBEHHas, Tpoduueckas (muimenasi). Bunabl-momuHantel. CBs3U B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonstue 00 »skocucreme u
OouoreoneHoze. @OYHKIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOpoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckne (muIIEBbIE) YPOBHM JKOCUCTEMBI. [IMIlEBblE LENu U CETH.
OcHOBHBIE TOKa3aTelau SKOCUCTEMBbI: Ouomacca, NPOAYKIUS. IKOJIOTHMYECKHE
NUpamMybl: MPOAYKUMH, YHUCIEHHOCTH, OuomMaccbl. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTh, cCaMoperyJisitus, pazsutue. CyKieccusl.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMA XBOMHOIO
WIH IIMPOKOJIMCTBEHHOIO JIEca.

AHTpOIIOT€HHbIE ~ DKOCHUCTEMBL.  ATPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X034iCTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U yPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycroiunBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB U CTPyKTypa
ouocdepnl. KuBoe BemectBo u ero Qgynkuun. OcobeHHOCcTH OHOcPephl Kak
riobaNbHOM 3KocHucTeMbl. J[MHaMuyeckoe paBHOBecHME U OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOTC€OXMMHUUYECKHE UKLl 3JIEMEHTOB (yriepoa,
azora). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emin. AHTpororeHHbIe M3MEHEHUsI B Orocdepe.
['mo6anbHbIE 3KOJIOTHYECKUE TPOOJIEMBI.

CocyuiectBoBaHue MIPUPOJIBI U YeJI0BEUECTBaA. CoxpaHneHue
6ropazHooOpa3usi Kak OCHOBa ycToiiunBocTH Onocdepsl. OCHOBA pPaMOHATIBLHOTO
yOpaBi€HUs MPUPOAHBIMU pPECypcaMHM M UX HCHOJIb30BaHue. JlocTHKeHHs
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmumer u cxemsl: «llumesbie 1enn», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubie coobmiectBay, «llenn nuranus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JCHUCTBUS Ha Opupoay», «Baxuelmmne HUCTOYHUKU
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BoA», «llouBa — BakHelIlasi cOCTaBIAIOLIAS
ouochepr», «DakTopsl aerpaganuu mouBy», «llapaukoBeiii d3ddexT, «DakTopsl
PaAMOaKTHBHOTO 3arps3HeHust Oumocdepb», «Obmas crpykrypa Ouochepsn,
«Pacnipoctpanenune xu3Hu B Ouochepe», «O30HOBBIM IKpaH Ouocheps,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT azoTa B mpupoie».

O6opynoBanue: Mojaenb-ammukanus «Tunudaabie OWOIEHO3bI», TepOapuit
«PactutenpHble cO00IIECTBaY, KoJieKnu «buorenosy, «Bpeaurenun BakHEHIITUX
CEJIbCKOXO3AMCTBEHHBIX KYJIBTYp», TrepOoapuui ¢ KOJUIEKIUMUW pACTEHUM W
KUBOTHBIX, MPUHAJICKAIINE K PAa3HbIM 3KOJOTMYECKUM TpyIllaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepannu, H300paX€HUS OXpPaHSIEMBIX BHJIOB
pacTEHUI U JKUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNUOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiMBarOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolUMHCS MpOrpamMM  cpeaHero oOmero  oOpa3oBaHUS:
JTMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JMYHOCTHBIX pE3yJIbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHHE OOYUYarOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAlMM K OOy4YyeHHIO0  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTUE BHYTPEHHUX YOCXKIACHUNW JHUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU ~YCTAaHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS MNpeamera «buomorus» gocTuraroTcs B
€IUHCTBE YyYeOHOM U BOCIHUTATCIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIIECCaM CaMOIIO3HAHHUS, CaMOBOCIIUTAHHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3ULUMM JIMYHOCTH, MaTPUOTU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplIeMy IMOKOJCHHUIO,
B3aMMHOI'O YBa)KCHMsI, OCpPEKHOTO OTHOIICHUS K KyJIbTYpHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHUSA YyueOHOro mpenmeTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPEHHEH ITO3UIIMECH JUMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHUEHTAlIMN, TIO3UTUBHBIX  BHYTPEHHUX  YOEXJCHHM, COOTBETCTBYIOIIHUX
TPaAUITMOHHBIM IIEHHOCTSIM POCCHHCKOr0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOIECCE peaau3ali OCHOBHBIX HampaBJICHUU
BOCHUTATEIbHOMN JESITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yYaIomIerocsl Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA M MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U IMO3HABATEIBHBIX 3aJ]a4, BHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOJICH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TO3HABATEJbHBIX M HCCIEIOBATEIBbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIIGHUSI K MHEHHUIO OINIMOHEHTOB TMpU OOCYXKJICHHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COAEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEBHOCTH;

2) NIaTpUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH IIE€pe.l
Ponunou, ropmoctu 3a cBOMl Kpau, CBOO PoauHy, CBOM SI3bIK W KYJIbTYpY,
IPOIIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOMBL,
NOCTHXEeHUsIM Poccum B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJOTHMH, TOHUMAaHUS 3HAYCHHUA OWUOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO M 3amuTte OtedecTBa,
OTBETCTBEHHOCTH 32 €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUE YXOBHBIX IECHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUA L[EHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUH C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAash 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1d, OOIIECTBEHHBIX OTHOIICHHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUSA JKUBOU MIPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&XKEHUIO B PA3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S) ¢usuyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbI 310POBbS U
IMOLHMOHAIBHOIO 0JIArONOyYHs:

NOHUMAHUE U peanu3alus 3J0pOBOr0 M 0e30MacHoro ooOpaza KU3HU
(310poBO€  mMHUTaHWE, COOJIOJEHHWE TUTMEHUYECKUX TpaBWI U HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATUW M OTAbIXa, peryisipHas ¢dusnyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
coOCTBEHHOMY (DU3UYECKOMY U MICUXUUYECKOMY 37I0POBbIO;

MOHMMAaHWE UEHHOCTU MPaBWJI MHIWBUIYAJbHOTO U  KOJJIEKTUBHOTO
0€301acCHOr0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOiIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPYy, OCO3HAHHUE IICHHOCTH MacTEepPCTBa, TPYA0JIIO0HE;

FOTOBHOCTh K AKTMBHOW JESTEBHOCTH TEXHOJOTMYECKON W COLMAaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIHHO
BBINIOJIHSTh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHATBHON NeATEIbHOCTH, YMEHHUE
COBepIlIaTh OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccud ¢ Peanu30BBIBATH
cOOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU )KU3HU,

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOJEC KaK HCTOYHHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIlIE€CTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOIO XapaKTepa SKOJOTMYECKUX IMPOOJeM M MyTell HX
peLICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHUS M YMEHHSI TIpU pELICHUH NPOOJEM, CBSI3aHHBIX C palMOHAIBHBIM
OPUPOJONOJIB30BAHUEM  (COONIOJIEHHE  MpaBWJ  TOBEACHUS B  NIPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHHWE PABHOBECHS B JKOCHCTEMAaX, OXpaHy BHJIOB,
aKocHucTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCAIIUX BpEd  OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHUE MPOTHO3UPOBATh HEOIArONpHUATHBIC DKOJIOTHYECKHUE
MOCJEACTBUS MPEANPUHUMACMBIX JEUCTBUN U MPEJOTBPAIIATH UX;

HaJIMYue Pa3BUTOrO IKOJIOTMYECKOT0 MBIIIJIECHHUS, SKOJIOTHUECKON KYJIbTYpHI,
OTIbITa NEeSATeTbHOCTH HKOJIOTHYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATHUBHOM U COIMATIBLHOMU
PaKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKOU JAEATETLHOCTH DKOJIOTUYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOW KYJIbTYpPhl Kak CpeJCTBa
B3aUMOJICHCTBHS MEXY JIFOJbMU U TTO3HAHUS MUPA;

noHUMaHue crenudukd OUOJOTUM KaK HayKH, OCO3HaHHMS €€ poJiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHus 00 OKpYyKarolleM MUpE KaK O €JIMHCTBE IPHUPOJIbI, YeoBeKa U
oO1iecTBa, B TO3HAHWW TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pEeIIeHUH MpodiieM
COXpaHEeHUs IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJOTHU MJIi COBPEMEHHOW ITMBUIIM3ALIUU:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  pellaTh  PECypCHble  MPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJAa U3 IIO0ATBHBIX DKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi  Mmepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PAIMOHATHLHOMY
UCIIOJIb30BAHUIO TMPUPOJTHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OWOJOTHYECKUX 3HAHUA B HEIIX
MOBBIIIEHUSI  OOIIEH KyJNbTypbl, €CTECTBEHHO-HAy4YHOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarommXcs, GOpMHUPYEMOit
P U3y4YeHUU OMOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHHS [JIs aHalu3a |
OOBSICHEHHS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MECHCHHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAy4HBIX (DAKTOB o
UMEIOIINXCS JaHHBIX C 1IE€JIbI0 MOJIYYEHUsI TOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOH JMEsTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U UCCJIEI0BATENIbCKYIO NESITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yibTaTbl OCBOEHHUS y4ueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMblEe JUJI1  (OPMHUPOBAHUS MHPOBO33PEHUA OOyYarOUIUXCs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAYYHOW KapTUHBI MHUPA M CHEHUPUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, JHEpPrus, sIBICHHE, IPOLECC,
CUCTEMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UcclieloBaHue,  HaONIOJeHue, HU3MEpeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,

PETYISTUBHBIE), oOecrieynBaoIme dbopmupoBaHue GyHKIIMOHAIBHON
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIIMM O0O0ydYaroumxcsi, CHOCOOHOCTb
oOyuaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWS W  yHHBEpPCAJIbHBIC YydeOHBbIC JCHCTBUS B
MO03HABATEIBHOM U COLMATIBLHOM MPaKTHKE.

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHMS MPOrPaMMbl CPEIHETO OOIIEeTo
o0pa3oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepCaIbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe JIeiCTBHS:

CaMOCTOATENIbHO  (OPMYJNHMpPOBATH W aAKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(aHayIM3a, CHHTE3a, CpaBHEHUS, KilacCU(pUKAIUU, 0000IICHHS ), PACKPBIBATH CMBICIT
OMONOTUYECKUX TOHATUN (BBIIENATh MX XapaKTepHbIE MPU3HAKU, YCTaHABIMBAThH
CBSI3M C IPYTUMHU TTOHSATUSIMU);

OTpENEeNITh eI JeATeTbHOCTH, 3a/laBas MapaMeTpbl W KPUTEPUH UX
JOCTHXKEHUSI, COOTHOCUTH PE3YyJIbTATHI ICSITENIbHOCTHU C TIOCTABJICHHBIMU TEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TIOHITHUS i1 00bsICHEHUS (DaKTOB U SIBICHUUN
YKWBOW MIPUPOJIBI,

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC, JEITyKTUBHBIE, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PACCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHBIC cpencTBa IS IIPEICTaBICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIICHU B M3y4YaeMbIX OMOJOTHYECKHUX OOBEKTaX, a



TakK€  MPOTUBOPEYMII  pa3HOr0  poja,  BBISIBICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepUalibHbIX U HEMATEepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
1eJISIM, OIEHUBATh PUCKU MOCTEICTBUMN NESITEIHHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBHUSIX  PeajbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEILCKUE TeHCTBHA:

BJIAJICTh HABBIKAMH Y4€OHO-UCCIIEIOBATEILCKON M TPOCKTHOM JIESITEIILHOCTH,
HaBBIKAMHU  paspenieHus mpodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUUHbIE BUJLI JEATCIBHOCTH IO TMOJYYCHUIO HOBOTO
3HaHUS, €r0 MHTEPNpEeTalnH, MPeoOpPa3oBaHUIO W NPUMEHEHHUIO B YYEOHBIX
CUTyaIUsX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COIMATIbHBIX MPOEKTOB,;

dbopMupoBaTh HAYYHBIM THUI MBIILICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOMU
NESTEHbHOCTU U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJlM3MpOBaTh 3ajauvy,
BBIIBUTATh THUIOTE3Y €€ pelIeHus, HaXOAWTb apryMEHThI Uil JOKa3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATH TIOJNYYEHHBIE B XOJE pEIICHHUsS 3aJaddl  Pe3yJIbTaThl,
KPUTHYECKHU OIICHUBATh X JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh I1IEJICHATIPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPO(ECCHOHATIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3ZHEICSATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB,;

BBIJIBUTaTh HOBBIE WJIEH, MpearaTh OPUTHMHAIbHBIE MOJXO/Abl U PEIICHHUS,
CTaBUTb NPOOIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(POPMAINH (TEKCTE YIeOHOTO
ocooOusi, HAYYHO-TIOMYJIIPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHAIU3UpPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKU OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOIBI MPHU TIOUCKE H
otOope Ouonornueckod MHMOpMaLUU, HEOOXOAUMOM JIJIsi BHIOJIHEHUS! YYEOHBIX
3azay;

NPHOOPETAaTh ONBIT HCIIOIB30BAHUSA HWH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCTIOIb30BAHUS PA3IUIHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEJILHO  BBIOMpPATh  ONTHMAJIBHYIO  (GOpMy  TIPEICTABICHHS
Oounonornyeckoit mHpopManuK (CXeMbl, rpadUKH, TUArPaAMMBI, TAOJHIIBI, PUCYHKH
" [pyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJACTBA Mpu pabdoTe ¢
Ouojornyeckoil uMHPOpMANMEW: TPUMEHATh XUMHYECKHE, (HU3NYecCKue W
MaTEMaTUYCCKUE 3HAKU W CUMBOJIBI, (OpPMYJIbI, abOpeBUATYpy, HOMEHKIIATYDY,
UCIIONIb30BaTh M MpeoOpa3oBbIBAaTh  3HAKOBO-CMMBOJHMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIUH,
UH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0menue:

OCYUIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO Y4aCTBOBAThH
B JMAJIOTe WJIM TUCKYCCHUU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/lay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIHUNA JIPYTUX YYACTHHUKOB
JaJiora Uin JUCKYCCHUM);

pacmo3HaBaTh HeBepOajdbHBIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSITYaTh KOH(IUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aWMOJCHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOCH, MPOSIBISTh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyIHpOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HMCIOJIB30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

MOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAaHIHON W WHIIWBHIYyaTbHOU
paboThI U penIeHUH OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHS TPYIIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEHICHUU YU4eOHOM 3a1a4K;

BBIOMpATh TEMAaTHKy W METOJBI COBMECTHBIX JEHCTBUN C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN Ka)XXJ0T0 YieHa KOJUICKTHBA;



NpUHUMATh 1EIM COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JECHCTBUM,
pacupenensaTh poid C YYETOM MHEHUHM YYaCTHUKOB, OOCYXAAaTh pPE3yJIbTaThbl
COBMECTHOM padoThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIIEHMWBAaThb HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILLIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3JIMYHBIX
CUTYAIUsX, IPOSIBISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATHUBHBIMY 1€ HCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMUS JUIsl BBISBICHUS MpoOJIeM M UX
pelieHus B )KU3HCHHBIX U yUeOHBIX CUTYyAIUsX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHSIX M IMOCTYIKAax MO OTHOLICHHWIO K WBOUW MPUPO/IE,
CBOEMY 3/I0POBBIO U 30POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIISATh [MO3HABATEIBHYIO JEATEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pEIIeHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU];

J1aBaTh OLIEHKY HOBBIM CUTYalLMsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWUN, TOCTOSHHO TOBBIIIATH CBOW OOpa3oBaTENBHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHWCTBUA M MBICIUTENBHBIX IPOLECCOB, HX PE3YyJbTAaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIEKCUU ISl OIEHKUA CHUTyallud, BHIOOpA
BEPHOTO PELICHUS;

YyMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKECHUIO;



IIPUHAMATh MOTHBBI M AapPryMEHTHl JAPYTMX IIPU aHalIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE CeONA U IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHThl JAPYTMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TO3ULUU APYTOro YEIOBEKa.

NPEJMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbTathl ocBoeHus mporpamMmbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crierupuyeckue s yueoHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEWCTBHI MO OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUMW, BUJBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOT'O 3HAHUS U
MPUMEHCHHUIO 3HAHUM B PA3JIMYHBIX YYEOHBIX CHUTYyaIUsAX, a TakKKe B peabHbIX
KU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeamMeTHbie
pe3yabTaThl IPEACTABICHBI IO TOaM 00yUCHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUA ydyeOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPaXkKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJHM OUOJIOTHH B CUCTEME HAy4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KAPTUHBI MUpa MU HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJAE POCCUNCKUX U
3apyOeXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PACKpBhIBaTh COJEPKaHHE OMOJOTMYECKUX TEPMUHOB M TIOHATUM:
KU3Hb, KIJIETKA, OpraHu3M, MeTadonu3M (0OMEH BEIIECTB H IIpeBpalleHue
SHEPruu), TOMEOCTa3 (CaMOPETyJIAlUs), YPOBHEBAs OpraHU3alMs >KUBBIX CUCTEM,
CaMOBOCIIPOU3BEACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

YyMEHHUE Wu3JlaraTb OHOJOTMYECKUE TEeOopuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajdbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpnens, T. Moprana, H. Y. BaBunoBa) u y4enus (0 meHTpax MHOTOOOpasus u
IPOUCXOKACHUSI KyIbTypHbIX pacteHuid H. M. BaBuiioBa), onpenensatb rpaHUIbI
UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

yYMEHHUE BIIAJIETh METOJaMU HAYYHOTO MTO3HAHUS B OMOJIOTHU: HAOIIOIEHNE U
OMMCAHUE YKUBBIX CUCTEM, IMPOIIECCOB W SIBIICHUI, OpraHu3alus U IpPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCIECIYEMbIMU BEIMYMHAMHU, OOBSICHEHHUE MOTYyYEHHBIX



PE3yNbTaTOB, WCIOJI30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMEHHUE
JIeNaTh BRIBOJIBI HA OCHOBAHUH MOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICNIATH CYIIECTBEHHBIC MPU3HAKU BHPYCOB, KIECTOK MPOKAPHUOT U
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
IIPOIIECCOB: OOMEHa BEIISCTB W IPEBpAIICHUS DHEPTUU B KIETKE, (OTOCHHTE3a,
TUTACTHYECKOTO M JHEPreTHYeCKOro oOMeHa, XEMOCHHTE3a, MHTO03a, MeEio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYAILHOTO pPa3BUTHS OpraHU3Ma
(OHTOTEHE3);

YMEHHUE TPUMEHSAThH IMOTYYCHHBIC 3HAHUS I OOBICHCHHS OMOJOTHYECKUX
NIPOIIECCOB Y SIBJICHHM, JUIsl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HA C TEIbI0 oOecredeHusi OE30MacHOCTH CBOETO 3JI0POBbS M 370POBBS
OKPYXKaIOIIUX JTFOACH, COOI0ICHNS HOPM IPAaMOTHOTO IOBEICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, TMOHMMAaHHE HEOOXOIUMOCTH WCIOIb30BAHMS JTOCTHXKCHHM
COBPEMCHHOM Oouoaoruu u OMOTEXHOJIOTUH TUTSI paIMoOHAIEHOTO
IPUPOJIOTIOIH30BAHUS;

yMEHHUE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJa4d Ha MOHO- U
JTUTHOPUIHOE CKpEIIMBAaHUE, CICINICHHOE HACICIOBAaHUE, COCTABIISATH CXEMBI
MOHOTHOPHUTHOTO CKpCUIMBAHMS IS TpEJCKa3aHWs HACJICOBaAaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBIMIOJNHATH JA0OpATOPHBIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
paBuia pu padbore ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYyI0BaHUEM;

yMEHUE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIUKU, HAYYHO-TIOMYJISIpHBIC
MaTepHalibl), STUYECKHWE aCIMEKThl COBPEMEHHBIX WCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO037]aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
000011251 OMOIOTHYECKYI0 HHPOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmapaT OUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS y4eOHOro mpeamera «buonorus» 6 11
Klacce JOKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OWOJIOTHH B CUCTEME HAYyYHOTO
3HAHWS €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KAapTWHBI MHUpa W HAYYHOTO MHPOBO33PEHUS, O BKJIAJAEC POCCUUCKHUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBhIBATh COJEPKaHUE OMOJOTHMUECKHX TEPMUHOB W TIOHATHM:
BU/JI, TIONYJISAIINSI, TeHO(OH I, IBOJIOIMSA, ABWKYIIHUE CUIBI ((PaKTOPHI) IBOIOLMH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHTHI, IEeMH  MUTAHUS,
AKOJIOTUYECKasl MUpaMuia, OUOreoreHo3, onocdepa;

yMEHUE W3JIaraTh OWOJIOTHYECKUE TeopwH (IBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsI DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogsimeBoro cxoactsa K. M. bspa, uepenoBaHus TJIaBHBIX HamlpaBlIeHUN U
nyteil oo A. H. CeseprioBa, yuenust o 6uochepe B. . Bepnanckoro),
OTIPEIEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHUE BIIAJIETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOEHUE H
ONMCAHKWE JKUBBIX CHCTEM, IPOIIECCOB W SIBJICHHWM, OpPraHu3aliis ¥ MPOBEICHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIABM)KCHHE  THIIOTE3bI,  BBISBICHHC
3aBUCUMOCTH MEXKIY WCCICIyEeMbIMH BEIIMYMHAMU, OOBSCHECHUC IOJYYCHHBIX
PE3yNbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHHH MOJTYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICIATh CYIICCTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYECKUX
00OBEKTOB: BHJIOB, TMOMNYJIAIHMA, TPOAYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W JKOCHUCTEM, OCOOCHHOCTH IPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOJICHHOCTU
OpraHU3MOB, JICHCTBHS DKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHuW3MbI, IEepeHOca
BEIIECTB M IOTOKAa HHEPrUM B HKOCUCTEMAX, AHTPONOTEHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB W OHMOT€OXMMHYECKHUX
ITUKJIOB B Onocdepe;

yMEHHUE MPUMEHSTH MOJTYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SABJICHUM, /ISl MPUHATHSA MPAKTUYECKUX PELICHUH B MOBCEIHEBHOM
KU3HA C 1EIpl0 oOecrieueHusi O€30MacHOCTU CBOETO 3JI0POBbsl M 370POBBSA
OKPYXAIOIIUX JIOCH, COOM0OIEHNsI HOPM IPaAaMOTHOTO TOBEICHUS B OKPY>KArOIIeH
IPUPOJHON Cpelle, MOHHMMaHUE HEOOXOJWMOCTH HWCIOIB30BAHUS TOCTHXKECHHIM
COBPEMEHHON OMOJIOTUH TSl pallUOHATBHOTO MPUPOIOTIOIE30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
nepeHoca BELEeCTB U SHEPTUHU B 3KOCUCTEMAX (LIEMU MUTAHUS );

YMEHHUE BBIMIOJNHITH JTA0OpPATOPHBIE W TPAKTUYECKHUE PabOTHI, COOIIOAATH
IpaBWIIa MpHU padoTe ¢ yI4eOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHUBATh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJOTUYECKOTO COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEeICTBA MAacCOBOW MH(OpPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepHualbl),  paccMaTpuBaTh  TJIOOQIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHWS,
0000mas Ouonornyeckyro MHGOpPMALUIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUMHBIN anmapaT OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8RIE
2 JKuBple cucTeMBI M UX OpraHU3anus 1 https://m.edso0.ru/L7K105N9Q
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 https://m.edsoo.ru/A614J7H5H
4 KuzHenesaTenbHOCTh KIETKH 6 https://m.edsoo.ru/WA4T1HAX1L
P
5 ASMHOICHIC H HHANBIYAIbHOC 5) 1 https://m.edsoo.ru/BOAM3D1Q40
pa3BUTHE OPraHU3MOB
H
6 ACICACTBCHHOCTD H HEMEHAHBOCTD 8 1.5 https://m.edso00.ru/K4Q4P3Z3Y
OpraHu3MOB
C .0
7 CIICKIL OPratHIMOB. LICHOBGE 3 https://m.eds00.ru/G8F5Q0R3K
OMOTEXHOJIOTUH
8 PezepBHoe Bpems 1 https://m.eds00.ru/D40108L0S
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOI'PAMME



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Konrpoiabubie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
DBOIIOLIMOHHAST OUOJIOT S 9 1 https://m.edsoo.ru/R6GOTOB2H
B
OSHHIHOBCHHE 1 PAsBITTIC ARUHI Ha 9 0.5 https://m.edsoo.ru/Y9H2Q3P9A
3emiie
Opraau3Mel ¥ OKpyXKaromas cpeaa 1 https://m.eds00.ru/QOF7W3Q4C
Coo0miecTBa U S3KOJIOTMUECKHUE CUCTEMBI https://m.eds00.ru/Z3D9Q3V0S
Pe3epBHOE Bpemst https://m.edso00.ru/POD3V1J6C
OBIIEE KOJIMYECTBO YACOB I10 34 0 95
I[TPOTPAMME '



https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

buonorus B cucreme Hayk

https://m.edsoo.ru/L3N5X6G2Y

Merto b1 TO3HAHUS KUBOU

npupoasl. [lpakTuueckas padora

Ne 1 «Mcrons3oBanne
pa3J'II/I‘—IHBIX METOO0B HpI/I
I/I3y‘—IeHI/II/I 6I/IOJ'IOFI/I'-IGCKI/IX
00BEKTOBY

0.5

https://m.edso00.ru/J3G9X4D7E

buonoruueckue cucTeMsl,
MPOIIECCHI U UX U3YUCHHUE

https://m.edsoo.ru/P6 ASW5C2X

XUMHUYECKUI COCTaB KIETKHU.
Bogna u MuHepanbpHbIE COH

https://m.edsoo.ru/H9K8A6CIF

benku. CoctaB u cTtpoeHue
0enKoB

https://m.edsoo.ru/Q6J215K1J

depMeHTbI — OHOIOrHYecKue
Kartanu3aropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJIMTUYECKOW aKTUBHOCTHU
(bepMeHTOB (Ha mpumepe
aMHJIa3bl WM KaTanasbl)»

0.5

https://m.edsoo.ru/P8Q204TOF

Vraesonasl. JIunuael

https://m.eds00.ru/Q8Y8G5J1B

Hyxneunossie kucnotel. AT®

https://m.edsoo.ru/M1Q8NOY5C

I/ICTOpI/IH U MCTOABI U3YYCHUA

https://m.edsoo.ru/AOPOE1L6Q



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q

kieTku. Knerounas reopust

10

KneTka kak 1eisoctHas )xuBas
cucreMa

https://m.edsoo0.ru/ISB9Y9Z1N

11

CrpoeHue 3yKapuoTUYECKON
kieTku. JlabopaTopHas padora Ne
2 «M3yuyenue cTpoeHus KIeTOK
pacTeHuii, )KUBOTHBIX, TPHOOB 1
OaxkTepuil 0]l MUKPOCKOIIOM Ha
TOTOBBIX MHKpOTIpEnapaTax u ux
OTTMCaHHE

0.5

https://m.edsoo.ru/U5C3M3A10

12

OOMeEH BELIECTB HITH
MeTaboIN3M

https://m.edsoo.ru/W3W7F8M9B

13

dortocunaTe3. XeMOCUHTES

https://m.edsoo.ru/E1Z2R009B

14

DHepreTUYecKuii 0OMeH

https://m.edsoo.ru/H3D3Y6V0OH

15

JKU3HEHHBIN UK KIETKH.
Jenenue kaeTku. MuTo3.
JlaGopaTopHas padora Ne 3
«Habmonenne MuTo3a B KJIETKax
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIIapaTax»

0.5

https://m.edsoo.ru/EOX7D6P5C

16

Buocunres Oenka. Peakiusa
MaTPUYHOTO CUHTE3a

https://m.edsoo.ru/E3R8I3D8J

17

Tpaucnsmus — OuocuHTe3 Oenka

https://m.edsoo.ru/ESTONSW9H

18

Hexnerounsie ¢hopMbl )KU3HU —
BUPYCHI

https://m.edsoo.ru/J3B9G7A8B

19

cDOpMI:I Pa3MHOKCHHUA
OpraHnu3MOB

https://m.edsoo.ru/P7E0V8V0S

20

Meiios

https://m.edsoo.ru/VOS8G3A6W



https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W

21

O06pa3oBaHue 1 pa3BUTHE
IIOJIOBBIX KJICTOK.
OmnonorBopenwue. JlaboparopHas
pabota Ne 4 «M3yuenue
CTPOCHUS IMOJIOBBIX KJICTOK Ha
FOTOBBIX MUKpOIIpEnaparax»

0.5

https://m.edsoo.ru/B5G7Q9N3B

22

NuauBuayansHOE pa3BUTHE
OpraHu3MOB

https://m.edsoo.ru/A8S8W9F2F

23

I'enernka — Hayka o
HACJIEICTBEHHOCTH 1
U3MEHYUBOCTHU

https://m.edsoo.ru/E2A4C4G5I

24

3aKOHOMEPHOCTH HACIIEOBaHUS
MpU3HAKOB. MOHOTHOpHUIHOE
CKpeIIMBaHHE

https://m.edsoo0.ru/X0T3G9D4X

25

JlurnOpuHOE CKpeIIBaHUE.
3aKOH HE3aBUCUMOIO
HACJIeIOBaHUS TIPU3HAKOB

https://m.edsoo.ru/USsM0QOT6M

26

CuernieHHOE HaclIeJOBAHHE
npu3HaKoB. JlJabopaTopHas
pabota Ne 5 «M3yuenue
pe3yJIbTaTOB MOHOTMOPUHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y
Npo30(uiIbl Ha TOTOBBIX
MHKpOIIpernaparax»

0.5

https://m.edsoo.ru/B3F9A3Y7K

27

I'enetuka nona. HacnegoBanue
MPU3HAKOB, CLEIUICHHBIX C
OJIOM

https://m.edsoo.ru/F6 T4C9V1Z

28

3MeHUYnBOCTE.
Henacnencrsennas

0.5

https://m.edso00.ru/SOLOX1U5X



https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X

M3MEHUYUBOCTb. JlabopaTopHas
pabota Ne 6. zyuenune

MO (PUKAITHOHHOM
W3MEHYHMBOCTH, TIOCTPOCHUE
BapHALIMOHHOTO psifa U
BAPUALIMOHHON KPUBOIN»

HacnencrBeHHasi "BMEHYMBOCTb.
Jlabopatopnas paborta Ne 7.

29 . 1 0.5 https://m.edso0.ru/X008Q8M6C
«AHamu3 MyTalui y 1po30¢uisl
Ha TOTOBBIX MHKPOIIpEIapaTax

30 I'eHeTHKa yemoBeKa 1 https://m.eds00.ru/K9JOM1Y4N
PesepBHbiit ypok. O600111€eH1E TTO

31 teMme «HaciecTBEHHOCTE 1 1 https://m.edsoo.ru/H2D5H9X4W
W3MEHUYHNBOCTH OPraHU3MOBY

32 Cenekmus Kak HayKa M TIpoIiece 1 https://m.edsoo.ru/W9F9POH3Y

33 Mertonei HOCTH)K? T 1 https://m.edso0.ru/D2L0Y6L3S
CCJICKIIMH PACTCHHUI U )KMBOTHBIX

34 brotexrosorua kak oTpacih 1 https://m.edsoo.ru/Y9Q2W2U4V
MIPOU3BOJICTBA

OBILIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V

11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

DBOIONUS U METOILI €€
W3YUYCHUS

https://m.edsoo.ru/T1LA2H004W

Hcropus pazsutus
MPEACTABICHUI 00 ABOIOIUN

https://m.edso0.ru/K4X7N1R3K

MukposBonronus

https://m.edsoo.ru/D2UGE3B0Y

HOHy.]'IS[I_[I/ISI KakK 3JICMCHTapHaA
€IMHUIIAa BUJIA ¥ SBOJTIOIUH.
JlabopatopHas padora Ne 1
«CpaBHeHHE BUIOB 10
MOP(OTOrHIECKOMY KPUTEPHIO»

0.5

https://m.edsoo.ru/O9U2M5L5H

JIBYOKYIIIME CUITBI
(ameMeHTapHbIe (GaKTOPHI)
9BOJIIOLIMU

https://m.edsoo.ru/R9B8I6ASL

EctecTBenHslit 0TOOD U €ro
hopmbI

https://m.edsoo.ru/H2R2B9K4P

Pe3ynbTaTsl 3BOMIOINH:
MPUCTIOCOOJICHHOCTh OPraHM3MOB
U BU000pazoBaHUeE.
JIaGoparopHas pabota Ne 2
«Onucanue NpucnocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEIILHOT'O
XapaxkTepa»

0.5

https://m.edsoo.ru/X2U8Z1K4N

Hanpasnenus u mytu

https://m.edso0.ru/N3B0G3K9D



https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N
https://m.edsoo.ru/N3B0G3K9D

MaKpO3BOJIOIIHNHN

HeobparumocTs 3BOITIONNAN

https://m.edsoo.ru/Z7H7Q5R9J

10

Wcropus xu3Hu Ha 3emiie u
METOJIbI €€ U3y4YCHUS

https://m.edsoo.ru/K2G8W1z72W

11

FI/IHOTG?:I)I HpOI/ICXO)KIIeHI/Iﬂ
JKU3HU HA 3emiie

https://m.edsoo0.ru/U604K7W7W

12

PassurHne xu3Hu Ha 3emMiie 110
3paM U TIepHOIaM

https://m.edsoo.ru/K3B90Q0H4U

13

OCHOBHBIE ATarbI YBOTIOIUN
PacTUTEIBHOTO U JKHBOTHOTO
mupa. [Ipaktuueckas padora Ne 1
«/3y4eHne ucKomaeMbIx
OCTaTKOB PaCTEHU U JKUBOTHBIX
B KOJUIEKIIHMSIX»

0.5

https://m.eds00.ru/Q6E3C3W7X

14

CoBpemeHHas cucrtema
OpPraHUYECKOTo MHUpa

https://m.edsoo0.ru/G5T0A6UOG

15

DBOIIONUS YeI0BEKa
(anTpOMIOTEHE3)

https://m.edsoo.ru/M2G5Q6F5N

16

JBuxyiue cuibl ((hakTopsb)
aHTPOIIOTeHe3a

https://m.edsoo.ru/P1H5B7N2Y

17

OCHOBHBIC CTaJuu 5BOJIFOLNH
YCJIIOBCKA

https://m.edsoo0.ru/D2J2T6Z0L

18

YenoBedeckue pacel 1
NPUPOAHBIC aJariTallkuu YCJIOBCKa

https://m.edsoo.ru/Y6J6 T6R3P

19

PesepBHrIit ypok. O60011eHNE TT0
TeMe «BO3HHKHOBEHHE U
pa3BUTHE KU3HHU HA 3eMIIC)

https://m.edsoo.ru/Z8H8D6M8B

20

OKoJorus Kak HayKa

https://m.edsoo.ru/W2W7M1Z8Y



https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y

21

Cpenbl oOuTaHus 1
HKOJIOTHYECKUE (PAKTOPHI

https://m.edsoo.ru/A5Q4Z8V1L

22

AbGunotndeckue GpaKTopsl.
JlabopatopHas pabora Ne 3.
«Mopdodonoruaeckue
O0COOEHHOCTH pacTeHUH U3
Pa3HbIX MECT OOUTAHUSD.
Jlabopatopnas padora Ne 4.
«BnusHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa

0.5

https://m.edsoo.ru/F5M2L3R8S

23

buortnueckue GpakTopsl

https://m.edso00.ru/Q9Z3R2Y0Z

24

OKOJIOTUYECKUE XaPAKTEPUCTUKHI
nonyssauuu. [Ipakruueckas
pabota Ne 2 «IToacuér
IUIOTHOCTH MOMYJIALUI pa3HbIX
BUJIOB PACTEHHID»

0.5

https://m.edsoo.ru/H5J8R3N9P

25

Coo0rrecTBa OpraHu3MOB —
OHOLIEHO03

https://m.edsoo.ru/Z6J8H0G8B

26

DKOJIOTUYECKHAE CHCTEMBI
(?KOCHCTEMBI)

https://m.edsoo.ru/L4F7FOR2W

27

OcCHOBHBIE ITOKa3aTeIN
9KOCHUCTEMBI. DKOJIOTHYECKHUE
nupamuabel. CBoicTBa
skocucteM. Cykieccus

https://m.edso00.ru/G3M3T9D20

28

HpI/IpO,[[HLIe OKOCHCTEMBI

https://m.edsoo.ru/X9K1X9S6l

29

AHTpOHOFeHHLIe O9KOCHUCTCMBI

https://m.edsoo.ru/P5D2A0F8T

30

buocdepa — rinodanbHas
9KOCHCTEMA 3eMJIU

https://m.edsoo.ru/M601B3B6R



https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R

3aKOHOMEPHOCTHU

31 1 https://m.eds00.ru/G3X3B7G9A
CYIIECTBOBaHHS OHOC(EpHI
q §)

32 CIOBEECTRO B drochepe 1 https://m.eds00.ru/N208HAUTI
3emMuin
C

33 OCYIIECTBOBATHE HPHPOLT 1 1 https://m.eds00.ru/Y8Q8X900G
YEeJI0BEYECTBA
PesepBubIit ypok. O60061eHe

34 TeMbl «Coob1iecTa 1 1 https://m.edsoo.ru/E6M1R5V2D
JKOJIOTUYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPOTPAMME



https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 0011Iero 00pa3oBaHUs

CdhopMHupOBaHHOCTh 3HAHWUH O MECT€ W POJHM OHOJOTHU B CHCTEME
HAy4HOT'0 3HAHUS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKUX U 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouonornu; (PyHKIIMOHAILHOW TPAaMOTHOCTH YeJIOBEeKa ISl pelIeHUs

JKHN3HCHHBIX 3aJ1a4

YMeHrne packpbiBaTh COACp)KaHWE OMOJOTHYECKUX TEPMUHOB W
MOHATHI: XU3Hb, KJIETKA, OPraHu3M; MeTaboin3M (0OMEeH BellecTB U
MpEeBpallleHUe HHEPruM), TOMEocTa3 (CaMOperyJsiius), YpOBHEBas
OpraHu3aus JKHUBBIX CHUCTEM, CaMOBOCIpPOU3BEACHUE (PENpPOIYKIIHS),

HaCJICACTBCHHOCTb, UBMCHYUBOCTD, POCT U Pa3BUTUC

YMmenue uznarate OMOJIOrHYEcKrUe Teopuu (KIETOYHas, XpOMOCOMHas,
MyTarmoHHas), 3akonsl (I. Mennens, T. Moprana, H.1. Basusnosa) u
yueHus (0 IEHTpax MHOrooOpaszusi M MPOUCXOXKIEHUS KyJIbTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensTh rpaHUIbl UX MPUMEHUMOCTH K

KHUBBIM CHUCTCMAaM

Ymenune BJIaACTh MCTOAAMHM HAYYHOro IIO3HAaHUA B ouoaoruu
(Ha6J’IIO,Z[eHI/Ie U OINHNCAHHUE XHUBBIX CHUCTEM, IPOLECCOB H ﬂBJ'IeHHfI;
OopraHu3anuia n IIPOBCACHUEC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHC THIIOTEC3bI, BBIABJIICHHC 3aBUCHUMOCTHU MCKAY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BsCHEHHE IMNOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb3OBAHHBIX HAYYHBbIX HOHHTI/Iﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BbIBOJABI HAa OCHOBAHUHU ITOJTYYCHHBIX pe3ynBTaTOB)

YMeHHE BBIICNATh CYIIECTBCHHBIC NPU3HAKA BUPYCOB, KJIETOK
NPOKAapUOT W JYKapHUOT, OJHOKIETOYHBIX ¥ MHOTOKJICTOUHBIX
OpPraHu3MOB;  OCOOCHHOCTHM  MpOIIECCOB  OOMEHa  BEHIECTB W
NpeBpalleHus] dHEPruu B KIETKe, (OTOCUHTE3a, IIACTUYECKOTO U
SHEPreTUYeCKOro  oOMeHa,  XEMOCHHTE3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3MHOXCHHS,  WHIWBUAYyAILHOTO  Pa3BUTHS

opranusma (OHTOTeHe3)




YMeHue IPpHUMCHATH IMOJIYUCHHBIC 3HaHUA JJIsL 00BSICHEHHU S

OMOJIOrHUECKUX IIpoLeCCoOB " HBHCHHﬁ, IJId TIPUHATUSA TPAKTHYCCKUX
pelIeH B TOBCEIHEBHOW KHU3HH B IEJSX oOecrieueHust 0€30macHOCTH
CBOETO 37I0POBbS M 37I0POBbsl OKPY’KAFOLIHX JIOJEH, COOIIOICHUSI HOPM
rPAaMOTHOIO  IIOBEJIEHUS B  OKpY>KaroLlen

MPUPOAHON  Cpene;

ITIOHMMAaHHuEC HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ

COBPEMEHHOW OHMONOrMM © OWMOTEXHOJIOTHH Ui PalMOHAIBHOTO

PUPOJIONIOIB30BAHUS

VYMeHne pemath 3JIEMEHTApHbIE T'€HETHYECKHE 3aJauyd Ha MOHO- U
TUTUOPUIHOE CKpPELIMBaHUE, CLEMJICHHOE HACJIEeOBaHHUE;, COCTaBISATh
CXeMBbl ~ MOHOTHOPHIHOTO

CKpCIIMBAaHHUA JJIA npeacKazanusa

HacCJICJOBAaHUS ITIPU3HAKOB Y OpraHu3MoOB

YMeHue BBINONHATH J1a0OpaTOpHblE W MPAKTUYECKUE paboThl,

coOmofaTh mpaBwia Opu paboTe ¢ y4eOHBIM U J1aOOpaTOPHBIM

obopyroBaHEM

YMeHue KpUTHYECKH OLIEHMBATh U MHTEPIPETUPOBATH MH(MOPMALHIO
OMOJIOTHYECKOTO COJIEPIKAHMS, BKITIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS
U3 pa3nMuyHbIX UCTOYHUKOB (CMU, HaydHO-TIONYJISIpHBIE MaTepHUAIbI);
9THUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEJAOBaHUN B OHOJIOTHUH,

MeIUIMHE, OMOTEXHOJIOTHH

10

YMeHne co3maBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIE COOOIICHUS,
0000111ast GMOJOTHUECKYI0 WH(OPMAIUIO M3 HECKOJIBKUX HCTOYHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA arapar OHoJ0run

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro o01ero 00pa3oBaHus

CchopMupoBaHHOCTh 3HAHUH O MeCTe W POJIU OHOJOIMH B CHUCTEME
HAY4YHOI'O 3HaHMs €CTECTBEHHBIX HayK, B (GOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MHUPAa U HAyYHOTO MUPOBO33PEHUS; O
BKJIaJIe POCCUICKMX M 3apyOeKHBIX Y4EHBIX-OMOJIOIOB B pa3BUTHE
6uosiorny; (PyHKIMOHAIBHOW TI'PaMOTHOCTH 4YeNIOBEKA JUISl pPEIIeHUs

JKHN3HCHHBIX 3a/1a4

YMmenue PaCKpbIBaATh COACPIKAHUC OMOJIOTHYSCKHUX TCPMHUHOB U

MOHSTHM: BU, MOIYJIALUA, I‘CHO(I)OHI[, OBOJJIIOLMA, ABWIKYIIHUEC CHUJIbI




(daxTopsr) IBOJTIOIIHH, MIPUCIIOCOOJICHHOCTh OpPraHU3MOB,
BUI000pa3oBaHue, IKOJIOTUYECKUE (akTopsl, IKOCHCTEMA,
MMPpOAYLUCHTHI, KOHCYMCHTHI, PECAYLCHTEI, nenun NUuTaHus,

IKOJIOTUYECKAsi MUpaMuia, OMoreoreHos, onochepa

YMeHne u3narath OMOJIOTHYECKUE TEOpHH (IBOJIOIHMOHHAsS Teopus Y.
JlapBuHa,  CUHTETHYECKass TEOpHUs  HBOJIIOLMHK), 3aKOHBl U
3aKOHOMEpHOCTHU (3apobiieBoro cxoacra K.M. bapa, uepenoBanus
[JIaBHBIX HampasieHui u myrtei spomtonuu A.H. CeBeprioBa, yueHus o
oumochepe B.M.  Bepnanckoro), ompenenasTe  TPaHUIBI  HX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIIaJeTh METOJAaMH HAyYHOTO TIO3HAHHWS B OHOJIOTHH
(Habmro/leHNe W OIMMCAHHWE KUBBIX CHUCTEM, IPOIECCOB U SIBICHUU;
OpraHwW3aiusi W MPOBEJACHHE OHOJOTMYECKOTO  JKCIICPUMCHTA,
BBJIBIDKCHUE  THIIOTE3BI;  BBIIBJICHHE  3aBHCHMOCTH  MEXIY
HCCIIelyeMbIMU BEJIMYUHAMH, OOBSICHCHHE TIOJYUSHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHH, TCOPHUH W 3aKOHOB; YMEHHE

JACJIaTh BBIBOJABI HA OCHOBAHHWHU IMOJTYYCHHBIX peBy.J'II)TaTOB)

Ymenne BBIJICIISATH CYIIECTBECHHBIE NPU3HAKA CTPOCHUS
OMoJIOTHYECKUX  OOBEKTOB:  BHJIOB, TIOMYJSIHHA, POAYICHTOB,
KOHCYMEHTOB,  PEIYyIIEHTOB,  OWOTeOlEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HaCJIEJICTBEHHOU U3MEHYHBOCTH,
€CTECTBEHHOTO0  0TOOpa, BHJI000pa30BaHMs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JICHCTBHS HKOJOTUYECKUX (PAKTOPOB Ha OpPTaHU3MBEI,
HepeHoca BEIIECTB U MOTOKA SHEPTHU B SKOCHCTEMAaX, aHTPOIIOTCHHBIX
U3MEHEHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYyrOBOPOTa BEUIECTB U

OMOTre0OXMMHUYECKUX IIUKIOB B Onochepe

YMeHue [NOpUMEHSTh TOJNy4YeHHbIe 3HaHUS i OOBSICHEHUS
OMOJIOTMYECKHUX TMPOILIECCOB U SBICHUM, JJISl MPUHITHS MPAKTHUYECKUX
pelleHni B MOBCEHEBHOM KU3HU B LIESIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37I0POBbS OKPYKAIOIINX JIIO/IeH, COONIOIEHUSI HOPM
rPaMOTHOTO TIOBEIECHUS B  OKpYXKalollell MpHUPOAHON  cpeje;
MOHUMaHHE HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ OnoyIorun UL PAalfUOHAJIBHOT'O TPHUPOAOIIOJIb30BAHUA

YMmenue peuiaTtb 3JICMCEHTApPHBIC OMOJIOTHYCCKUE 3aga4M, COCTAaBJIATH

CXCMBI IIEPCHOCA BCIIECCTB U DHEPIUU B DKOCUCTEMAX (I_IGHI/I HI/ITaHI/ISI)

YMeHMe BBINOJMHATH J1a0OpaTOpHbIE M IpPaKTHYECKUe paloThl,
cobmonarh mnpaBuia npu pabore ¢ ydyeOHBIM U Ja0OpaTOPHBIM

o0opynoBaHuEM




YMeHHe KpUTHYECKH OLIEHUBATh U HWHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTUYECKOTO CO/ICP)KAHU, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS

U3 pa3nuyuHbelX UCTOYHUKOB (CMMU, HayuyHO-TIONYJIsipHBIE MaTepUalbl);

? paccmaTpuBaTth riio0anbHbIe 9KOJIOTMUECKUE poOIeMbI
COBPEMEHHOCTH, (POPMHPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO
HO3ULUIO
YMeHue co3naBarb COOCTBEHHbIE MUCHbMEHHbBIE U YCTHBIE COOOLICHMS,
10 000011251 OMOJIOTUIECKYI0 HHPOPMAITUIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJb30BATh MMOHSITUMHBIN arrmapar OHoJIOrun




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

buonorus xak Hayka

1.1

buonorus — Hayka o xuBoil mnpupone. Ponp Ouonormu B (QopMHUpOBaHUU

COBPEMEHHOI HayyHOU KapTHUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAYK

1.2

MeTtoapl MO3HAaHUS KUBOW NPHUPOAbI (HAOMIOAEHHE, HKCHEPUMEHT, ONMCAHUE,
U3MEpeHHe, KiIaccupUKalys, MOJCINPOBAHUE, CTATUCTHYECKass 0OpaboTKa

JTAHHBIX )

JKuBrIle cucTeMBl 1 UX opranusanus

2.1

XKusble cuctembl (6MOCHCTEMBI) Kak MHpeaMmeT u3yudeHus Ouosnoruu. CBoiicTBa

OrocHucTeM M X pa3zHOoOpasue

2.2

YpoBHU oOpraHumzanuu OUMOCHCTEM: MOJEKYJISIPHO-TeHETUYECKUH, KIIETOUYHBIMH,

OpraHW3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOCHEPHBIN

XUMUYECKUH COCTaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKM. XHUMHUYECKHUE DIIEMEHTBhI: MaKpOJIEMEHTHI,
MHKpOdJeMeHThl. Boma u  wMuHepanbHble BemiecTBa. DOYHKIMU BOABI |

MHHEPAJIBbHBIX BEMICCTB B KIICTKE. HOI[,I[Cp)KaHI/IC OCMOTHYECKOTO OajtaHca

3.2

Benku. CoctaB u cTpoeHHE OCIKOB. AMHHOKHCIOTBI — MOHOMEPHI OCIIKOB.
HesamenuMble W 3aMEHHMBIE aMHHOKHMCIOTBHL. AMMWHOKHCIOTHBIM COCTaB.
YPOBHH CTPYKTYpBI OCIKOBOW MOJICKYJIbI (IIEpBUYHASI, BTOPHYHAS, TPETHUUHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOHCTBa O€iakoB. buosornueckue
(byHKIUU OEIKOB.

depmeHTHI — OHoOJIOTHYECKHEe Karanu3aTopbl. CTpoeHHEe (pepMeHTa: aKTHBHBIHA
HeHTp, cyOctpatHas coenuduunoctb. Kodepmentsl. Burtamunsl. OTnnyus

Q)epMCHTOB OT HCOPraHUYCCKUX KAaTAJIN3aTOPOB

3.3

VYraeBoasl: MOHOCaxapuabl (IJII0K03a, pubo3a W J1e30KCHpub03a), Jucaxapuiibl
(caxapo3a, J5aKTO3a) M MoOJUcCAaxapuabl (Kpaxmaji, TJIMKOIeH, LeJUTI0I03a).
buonornyeckne GyHKINU YTIIEBOJIOB.

Jlunuasl:  TpUrMUEepuAbl,  crepounbl,  ¢dochomunuasl.  ['mapodunsHo-
rusipooOHbIe cBOMCTBa. buonornueckne ¢yHkuuu nunuaoB. CpaBHEHHE

YTJI€eBOdO0B, OCIIKOB M JIMIIUI0B KaK UCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotnasl — MOHOMEpPBI HyKIE€MHOBBIX




kucnor. Crpoenne u ¢ynkuun JJHK. Crpoenne u ¢ynkumu PHK. ATO:

CTpoeHUe U (PyHKIUH

3.5

Hwuronorusa — Hayka o kietke. Knerounas teopusi. MeToapl M3y4eHHUs KIIETOK

3.6

Knerka kak menoctHas xuBasg cucreMa. OOmIue MpU3HAKH KIETOK: 3aMKHYTast
HapykHas memOpana, monekynsl JIHK kak reHermueckuii ammapar, cucrema

cuHTe3a Oerka

3.7

Tunsl KIeToK: 3yKapuoTuyeckass U npokapuoruyeckas. OCOOEHHOCTH CTPOCHHUS
npokapuotuyecko  kierku. Kierounas crenka Oaktepuil.  CTpoeHue
AYKapUOTUUECKONW KIETKH. OCHOBHBIC OTIMYMS PACTUTEIHLHOW, KUBOTHOU M

rpuOHON KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTEHKAa, IVIMKOKAJIMKC, HX
¢ynximu. [lnazmatrnueckas memOpaHa, e€ cBoiicTBa U pyHkimu. Lluronnazma u eé
opranouipl. OgHOMEMOpaHHbIE OpPraHOWbl KJIETKU: DHJOIIa3MaTHyecKas CeTh
(OIIC), ammapar T'ombmku, mm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIICTKH:
MHUTOXOHJPUH, IAcTuabl. [IponcxokieHne MUTOXOHAPUA W TIacTUA. Buibl
mwiactua. HememOpaHHbIE OpraHouibl KIETKH: PUOOCOMBI, KJIETOYHBINA LIEHT,

PECHUYKH, KT'YTHKHU. qDYHKHI/II/I OpPraHon 0B KIICTKH. Bxarouenns

3.9

SAnpo — perynsTopHblii meHTp KieTku. CTtpoeHue sapa: suepHas o00JovKa,

KapuoIlia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCOPT BEILIECTB B KJIETKE

}KI/I3H6I[65[TGJ'IBHOCTI> KIICTKHN

4.1

OOMeH BemiecTB, WM METa00Jau3M. AcCCUMMIIALMA (TUTACTUYECKHH OOMEH) H
JTMCCUMWIALINS (SHEPTreTHYECKHE OOMEH) — JIBE CTOPOHBI €IMHOrO Ipoliecca
Merabonu3ma. Turmbl oOMeHa BemiecTB: aBTOTPO(HBIA U reTepoTpodHbIid. Posb

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

®ortocunte3. CreToBas U TeMHOBas (a3bl Gporocunresa. Peakuuu dorocuHTesa.
D¢ddextuBHOCTL PoTOCHHTE3a. 3HaueHHe (OTOCUHTE3a Ui KU3HU Ha 3emiie.
Bnusnue ycnoBuii cpeapl Ha (GOTOCHMHTE3 U CIOCOOBI TOBBIIICHHUS €ro
IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUIA.

XeMocHHTe3. XeMOCHUHTE3UpyIole OakTepuu. 3HAYCHHE XEMOCHUHTE3a s

JKA3HM Ha 3emiie

4.3

9HepreTquCKI/Iﬁ OoOMEH B KJIETKE. Pacmerienue BCIICCTB, BLIACICHHUC H
AKKYMYJIMPOBAHUEC SHEPruu B KIICTKE. OTarbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonms. EpO)KeHI/IC n €ro BHUIEBI. Kchopoz[Hoe OKHCJICHHUEC, WU KJIICTOYHOC

npixanue. IPPEeKTUBHOCTh SHEPreTUIECKOT0 OOMeHa

4.4

Peakiiun matpuunoro cuHtesa. ['enernueckas nndopmarus u JJHK. Peannzanus

T€HETUYECKOM I/IH(bOpMaI_II/II/I B KieTke. I'eHeTHueCKuMid KOA MU €ro CBOMCTBA.




Tpanckpunus — marpuunbiii cunate3 PHK. Tpancnsuus — OuocunTte3 Oernka.

KomupoBanue amunokucnot. Poib pubocom B GnocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3HH — BHpYChl. Mctopus otkpeitus BupycoB (.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS U JKU3HEACATEIBHOCTH BHPYCOB.
bakrepuodaru. bone3Hu pacTeHHid, J>XMBOTHBIX M UYEJIOBEKA, BHI3BIBACMBIC
Bupycamu. Bupyc ummyHnonepunura yenoseka (BUY) — Bo3oyaurens CIIN/a.

[Ipodunaktuka pacnpocTpaHeHHS BUPYCHBIX 3a00ICBAHHIA

PasMHOXeHNE 1 MTHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounslii 1Mkn, WM >KU3HEHHBIM 1MWK KiIeTku. MHTepdasza u MUTO3.
[Ipouieccrl, nmpoTekatomre B uHTepdasze. Permkanus — peakuus MaTpUYHOIO
cunte3za JIHK. Crpoenne xpomocom. XpomMOcCOMHBIH HabOp — KapUOTHIL.
JuniiouHBIH W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
[{utonornyeckne OCHOBBI PA3MHOXEHUS W HWHAWUBUIYATBHOTO Pa3BUTH
OpraHU3MOB.

Henenune kinerkn — wmuto3. Cragum mutosa. IIporeccel, mpoucxopsuye Ha

Pa3HBIX CTaJUAX MUTO34a. bromornaeckuii CMBICII MUTO3a

5.2

@dopMBl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe W MoJioBoe. Bumel Oecrmonoro
pa3sMHOXEHHS: JIEICHUEe HaJBOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOKCHUE. HckyccTBeHHOE

KIIOHHUPOBAHUEC OPraHU3MOB, €I'0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TosnoBoe pa3MHOXKEHHE, €r0 OTIHYHUS OT OECION0ro.
Meiio3. Cramguu Meiio3a. Ilpouecchl, mpoucXonsiliue Ha CTagusix Menosa.
[ToBegenue xpomocom B Meio3ze. Kpoccunrosep. buomorndeckuii cMbICa U

3Ha4YECHUE MeHo3a

5.4

l'amerorenes — npotiecc 0oOpa3oBaHMs MOJOBBIX KIETOK Yy >KUBOTHBIX. [lonoBbIE
JKeJe3bl: CEMEHHUKH U AUnYyHUKUA. OOpa3oBaHME W Pa3BUTHE IMOJOBBIX KIETOK —
rameT (CrepMaTro3ouj, SileKlIeTka) — cuepmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHUA SIMIIEKJICTOK 1 CIICPMATO30MU10B. OHJ'IO,I[OTBOpeHI/IC. HapTCHOFGHCS

5.5

WnnuBuayanbHoe — pa3Butue  (OHTOTeHEe3).  DOMOpHOHAJIBHOE  pa3BHUTHE
(amOpuorenes). Dtanbl SMOPUOHAIEHOTO Pa3BUTHS Y MO3BOHOYHBIX KHUBOTHBIX:
npobnenue, racTpysiaus, opraHoreHes. IlocramOpuonanbHoe pa3Butue. THIbI
MOCTAMOPUOHANILHOTO PAa3BUTHS: TpsIMOe, HempsiMoe (IMYuHOYHOe). BrusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, COCOOHBIE BBHI3BIBATH BPOXKIAEHHBIE
YPOACTBA.

Pocrt u pa3zeutne pacteHuil. OHTOreHe3 IIBETKOBOIO PACTEHUs: CTPOCHUE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3mMoB




6.1

IIpeamer u 3agaun resetuku. VMcropus pa3sBuTus reHETUKU. Briax poccuickux
U 3apyOeKHBIX YY€HBIX B Ppa3BUTHE TEHETUKA. METOIbl TeHETUKU
(TrubpuaOIOrNYECKHIA, LIUTOT€HETUYECKHUIA, MOJIEKYJISIPHO-T€HETUUECKHU ).
OcHoBHbIE T€HETUUYECKUE NOHATUSL. ['eHeTnueckas CUMBOJIMKA, UCIIONIb3yEeMas B

cXemax CKpellUBaHUuN

6.2

3aKOHOMEPHOCTH HAaCJIeI0OBaHMs TPU3HAKOB, ycTaHoBieHHble [. MeHnenem.
MoHOTHOpPUIHOE CKpeUIMBaHUE. 3aKOH eauHOooOpa3us THOPHIOB TIEPBOTO
nokosieHus. [IpaBUiio JTOMUHUPOBaHUS. 3aKOH PACHICIICHUS MPU3HAKOB.
I'unioresa yncroTel rameT. [1oIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBAHHS TMPU3HAKOB.
[{utoreHeTHYECKNE OCHOBBI JUTHOPUIHOTO CKpEUIMBaHUS. AHaIM3UPYIOIIEe
ckpeniuBanue.  Vcmonp3oBaHWE — aHATM3UPYIOMIETO  CKPEUIMBAHMUS  JJIA

oTpezesIeHUs] TeHOTHUIIa 0COON

6.3

CuerieHHoe HaclieZjoBaHue npusHakoB. Pabora T. Moprana no cremieHHOMY
HaclenoBaHUIO TreHoB. HapyimieHwe cueruieHuss TE€HOB B pe3yJibTaTe
KpOCCUHTOBepa. XpOMOCOMHasi TeOopus HaCJIEeACTBEHHOCTH. [eHeTnueckue
KapThl.

I'eneruka moma. XpoMOCOMHOE OINpeleseHue IMona. AYTOCOMBI M TOJOBBIE
XpoMocoMBl. ['oMorameTHble M TeTeporamMeTHble opranusMbl. HacnemoBanue

IIPHU3HAKOB, CHCIJICHHBIX C I10JIOM

6.4

N3menunBocTh. Buabpl M3MEHYMBOCTU: HEHACJIEICTBEHHAs W HACJIEICTBEHHAs.
Ponp cpenmpl B HEHACIEACTBEHHOW  W3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOIU(UKAIIMOHHOM HW3MEHYMBOCTU. BapuanuoHHBI psig U BapUalMOHHAS
kpuBas. Hopma peaknuu mnpusHaka. KonudyecTBeHHbIE U KayeCTBEHHBIE

IIPU3HAKH U UX HOPpMaA pCaKINu. CpolicTBa MO,HH(i)HKaHHOHHOﬁ HU3MCHYNBOCTH

6.5

HacnencrBenHas, WJIM TIE€HOTHIIMYECKAs, H3MEHUYMBOCTh. KoMOHMHATHBHAs
W3MEHYMBOCTh. Mei03 W TMOJOBOM TPOILECC — OCHOBa KOMOWHATHBHOMN
U3MEHYUBOCTH. MyTalnMoHHas W3MEHYUBOCTh. Kiaccudukanus MyTanuii:
TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTaluid. MyTareHHble
(bakTOpBI. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBocTr H. 1.

BasuioBa

6.6

I'enernka wuenoBeka. Kapuortun uenoBeka. (OCHOBHBIE METOABI TE€HETUKU
YeJI0BeKa: TeHEAIOTUYECKUH, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXMMHUYECKUH, MOJEKYyJIsIpHO-TeHeTndeckuil. CoOBpeMeHHOe OmpezeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotpto [I[P-ananu3a. HacnencTBeHHble 3a00€BaHMS UEJIOBEKA: T'€HHBIE
0osie3HM, OOJIE3HU C HACIEACTBEHHON MPEApacoioKeHHOCThIO, XPOMOCOMHBIE

oone3nn. CoOMaTHYCCKHE H FCHCPATUBHLIC MYTAllUU. HpI/IHLII/IHLI 3J0pOBOTro




06pa3a KU3HHU, JUArHOCTHKHU, HpO(I)I/IJIaKTI/IKI/I U JICUCHUSA TI'CHCTHYCCKHUX
Oone3Heill. MeauKo-TeHeTUUECKOEe KOHCYJIbTUPOBAaHUE. 3HAUYCHHUE MEIUIIUHCKOM

TCHCTUKU B MPCAOTBPAICHUHN U JICUCHUHN I'CHCTUYICCKUX 3a00JIeBaHUI YeJIOBEKA

Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenexkuusi Kak Hayka U IpoLecC. 3apOoKIEHUE CEJNeKUUU U JOMECTHKAIus.
Yuenne H.M. BaBuimoBa 0 TeHTpax MPOUCXOXKACHUS U MHOTrooOpasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl NMpOUCXOXKACHHS JOMAIIHUX KUBOTHBIX. COpT,

10po/Ia, IITaMM

7.2

CoBpeMeHHbIE METOJbl CeNeKIUU. MaccoBbIi U WMHIAUBUAYAIbHBIA OTOOpHI B
CEeJIEKIIMM pacTeHUd M KUBOTHbIX. OIleHKa 3KcTepbepa. biam3kopoacTBeHHOE
ckpemuBaHue — HMHOpuIMHr. Yucrtas nuHusA. CKpelMBaHWE YWUCTBIX JIMHUH.
I'ereposuc, nnu rubpuanas cuia. HepoacTBeHHOe cKpelMBaHUE — ayTOPUIUHT.
Otpanénnas tulOpuamszanuss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJyYEHUE TMOJTUIIIOUI0B. JIOCTM)KEHHUS CEJNEKUMH PACTEHUM, >KUBOTHBIX H

MHKPOOPTaHU3MOB

7.3

buoTtexHosoruss Kak oOTpaciib MPOU3BOACTBA. ['€HHas WHXKEHEpHUs. TaIrbl
co3nanusa pekoMmOuHaHTHOW JIHK wu Tpancrennbix opranusmon. Kiuetounas
nHxkeHepusa.  Kiierounbsle  KynbTypbl.  MHKPOKIOHaIbHOE  PAa3MHOXKEHHUE
pactrenuii. KioHupoBaHHME BBICOKOMPOIYKTHUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX
OpraHWU3MOB. ODKOJIOTHYECKHE W 3Thueckue mpoosiembl. MO — reHeTHuecku

MOAU(PUIIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT coepPKAHUSA

DBOIIONMOHHAS OMOIOTUs

1.1

DOBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CugerenbctBa  3Bosouuu.  IlameoHTosoruueckue:  MOCIENOBATEIBHOCTh
HOSBJICHUS] BHUJOB B MAJEOHTOJIOTMYECKON JIETONMMCH, NepexoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo U paziauuue ¢dayH U (Gaop MaTepuUKOB U
OCTPOBOB. DMOPHOJIOrMUECKUE: CXOACTBA U pa3iniMs SMOPHOHOB pa3HbIX BUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0ONMYEeCKMX MyTell y Bcex

OpTraHnu3MOB




1.2

OpomtonmonHas  Teopuss Y. JlapBuna. IIpennocbulku  BO3HUKHOBEHMS
JapBUHU3MA. JIBIKYIIME CHJIBI 3BONIOLMU BUIOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHMYEHHOCTH PECYPCOB, HEONPEAECIEHHAsT U3MEHYUBOCTbD,

060pn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopus sBomouun (CTD) ©  OCHOBHbIE €€ TOJIOXKEHHUS.

MuxposBosntouus. [Tonmynsuus kak eIMHUIA BUAA U 3BOJTOLHU

1.4

JBwxymue cuibl ((HakTOphl) HBONIONUU BUAOB B Mpupoje. MyTallmOHHBIHI
rpolecc ¥ KOMOMHATHBHAsi M3MEHYUBOCTb. llomynsliMoHHBIE BOJIHBI U JIpeid
reHoB. M3omsmus u murparusi. EcrecTBeHHBIN 0TOOp — HampaBIsOMUi (GakTop
sBoNIOLIMHU. POPMBI €CTECTBEHHOT 0 0TOOpA.

[IpucnocoOneHHOCT,  OpraHU3MOB KakK pe3yibTaT dBoionuu. [Ipumepst
MpUCOcO0IeHUH y Opranu3MoB. ApoMop(do3bl U HANOATANTALINH.

Bun u Bunoo6paszosanue. Kputepuu Bujga. OcHoBHbIE (YOPMBI BUI000pa30BaHUS:

reorpagpu4eckoe, IKOJIOTHIeCKOe

1.5

MakposBomonusi.  DopMbel  dBoMOIMU:  (uIeTHYecKas,  JUBEpPreHTHaf,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoONUN

Bo3HHKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMIIE

2.1

JloHayuHble TIpeiCTaBiCHHS O 3apOXKACHUU KU3HM. HayuHble TUmoTe3bl
BO3HMKHOBEHHS KHM3HU Ha 3emiie: aOuoreHes W MaHCIepMus. XHUMHUYecKas
IBOJIIOLIMS.  DKCIEPUMEHTAIbHOE MOATBEP)KICHHE XUMHUYECKOW 3BOJIOIUU.
Hauanpabie stambr 6uonornyeckor spomoruu. ['mnoreza PHK-mupa. Ilepsoie

KJICTKH U UX 3BOJIOL M. (DOpMI/IpOBaHI/IC OCHOBHBIX I'DVIIII )KNUBbBIX OPIraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o 3paMm U nepuoaam. Karapxel. Apxeickas u
nporepo3oiickas dpbl. [lameosolickas spa u e€ mnepuoabl: KeMOPHUHCKHIA,
OPJIOBUKCKUW, CUIyPUHUCKUH, JIEBOHCKUH, KaMEHHOYTOJIbHBIH, MEPMCKHM.
Me3so3olickas 3pa 1 €€ Mepro/ibl: TPUACOBBIN, IOPCKUMA, MEIIOBOM.

KaiiHozolickass »9pa u €€ mepuonabl:  MaJCOTreHOBBIM,  HEOTEHOBBIN,
AQHTPONOTEeHOBBIA. XapaKTepUCTHKa KJIMMaTa U TEOJIOTMYECKUX IPOIIECCOB.
OcHOBHBIE 3Tarnbl HBOJIIOIMK PACTUTEIHLHOTO U KUBOTHOT'O MUpa. ApoMOpdo3bl y
pacTeHuM U KUBOTHBIX. [losiBIEHWe, pacuBeT W BBIMHUPAHHE TPYII MKUBBIX

OpTraHHu3MOB

2.3

Cucrema OpraHHu4YeCcKOoro Mupa KaK OTpaKCHHUC 3SBOJIFOIHU. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

2.4

3BOJ'IIOI_II/I$I YCJIOBCKaA. AHTpOHOJIOFI/I}I KaK HaykKa. PazButrue Hpe[[CTaBJ'IeHI/Iﬁ 0

MMPOUCXOXKIACHUN YCJIOBCKA. MeTtoabl HU3YYCHUS aHTPOIIOICHE3a. CXO,Z[CTBa n




pasnuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHUE YEIIOBEKA.
JBmwxymue cuibl (akTopsl) aHTpornorenesa. HaciencrBeHHass H3MEHUYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOLIeCTBEHHBIH 00pa3 KU3HU, W3TOTOBJIICHUE OPYIHNA

TPY/la, MBIIIICHHUE, PEYb

2.5

OcHOBHBIE CTaJUM W BETBU HBOJIIOLIMM YEJIOBEKA: ABCTPAJIONMMUTEKH, YenoBek
ymenslid, Yenoek mnpsMoxomamud, YenoBek HeanaepranbCkuii, YeoBek
pa3yMmHbIi. HaxoJqku HMCKOMaeMbIX OCTaHKOB, BPEMs CYLIECTBOBAHHsS, 00JAcTb

pacmpocTpaHeHus, 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OpYIHs

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJBILINE pachl: €BPOINEONIHAs (E€Bpa3uiicKas),
HErpO-aBCTPaAJIONIHAA (3xBaTOpHANIbHAA), MOHTOJIOMTHAS (asmarcko-
amepukaHckasi). YepTbl NpUCOcOOIEHHOCTH MPEACTaBUTENEH YETIOBEUECKUX pac

K YCIIOBHMSIM CYIECTBOBaHMS. EAMHCTBO yenoBeuecknx pac. Kputuka pacusma

Oprasu3Mel 1 OKpyXKarolas cpeaa

3.1

OKkoslorusl Kak Hayka. 3aJadd M pasJliesibl HKOJOTMH. MeToIbl KOJIOTMYECKHX
uccienoBaHuil. Dkonoruueckoe MUpoBo33peHue. Cpeapl 00UTaHUsT OpPraHU3MOB:

BOaHas, HA3EMHO-BO3AyIIIHAasA, ITIOUYBCHHAA, BHYTPUOPIraHU3MEHHAsA

3.2

Oxonorudeckue  (daktopel.  Knaccudukamuss  SKOJOTHYECKHX  (PAKTOPOB:
abuoTtnyeckne, OWOTHYECKHE W AaHTPONOTCHHBIC. J[EHCTBHE HKOJOTHUECKUX

(hakTOpPOB HA OPTaHU3MBI

3.3

AbGunotuyeckue (QaxkTopbl: CBET, TemIepaTypa, BIaxHOCTb. doTomnepuonusm.
[IpucnocoOnenust OpraHu3MoB K  JEHCTBUIO aOMOTHYECKUX  (aKTOpOB.

buonornueckue PUTMBbI

3.4

buotnueckue dakropbl. Buapl OMOTHYECKHUX B3aUMOACHCTBUIN: KOHKYPECHIIHS,
XUIIHUYECTBO, Mapa3UTU3M, MYTyalu3M, KOMMEHCAIH3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIM3M, HEUTpanu3M. 3HaueHHe  OUOTHYECKUX

B3aUMOACUCTBUI 11 CyHICCTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COO6H_ICCTBaX

3.5

DKOJIOTHYECKHE XapaKTCPUCTUKHU MOIyJIsIIH. OCHOBHEBIE IIOKa3aTcIn
InomnyJjiiquu: YUCJICHHOCTDb, INNIOTHOCTb, POKIAAEMOCTb, CMCEPTHOCTL, IPUPOCT,

MUrpamus. I[I/IHaMI/IKa YHUCJIICHHOCTH IIOIYJISIUA U eé peryisinunsa

COO6H.ICCTB3 M OKOJOTHYCCKUEC CUCTCMBI

4.1

CoobmuiecTBO OopraHu3mMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHJIOBas,
NpOCTpaHCTBEHHas, Tpoduueckas (muumieBas). Buapl-nomunHanTsl. CBsi3u B

OHOIIEHO3€E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMBI). [TousTne 00 »dKocUCTEME U




6HOF€OHCHO3G. q)yHKI_[I/IOHaJIBHBIe KOMIIOHCHTBI JKOCHUCTCMBI: HpOHYHeHTBI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBOpOT BEIIECTB U ITOTOK SHEPTUU B DKOCUCTEME.
Tpodudeckune (MUIEBbIE) YPOBHU OJKOCHCTEMBI. [IWIEBBIC MEMA W CETH.
OcHOBHBIE TIOKa3aTeIM AKOCHCTEMBI: OMOMacca, MPOAYKIHS. DKOJIOTUYECKUE
OUPAMUJIBL:  MPOAYKIHMM, YHUCICHHOCTH, Ouomacchl. CBOICTBAa HSKOCHCTEM:

YCTOMYHUBOCTD, CAMOpPETyJIsiiius, pazsutue. CyKieccus

4.3

[Ipupoanbie 3xocucTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOMHOTO WJIU
HIMPOKOJINCTBEHHOTO Jieca.

AHTPOTIOT€HHBIE 3KOCHCTEMBI. ATpPOIKOCHUCTEMBI. Yp60sKOCUCTEMBI.
buonoruueckoe u X0341HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak ¢akrop ycroiumBocTH dKocucTteM. CoxpaHeHHE

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Oumocdepe. ['panuibl, coctaB U CTPYKTypa
ouocdeprr. Kuoe BemectBo U ero ¢yHkuuu. OcoOeHHOCTH OMocdepbl Kak
ro6anpHOM sKOocHcTeMbl. JlMHaMHueckoe paBHOBeCHME U oOOpaTHas CBS3b B
onocdepe. KpyroBopoTbl BemecTB W OHOTCOXHMMHUYECKHE ITUKIBI JJIEMEHTOB

(yraepona, a3ota). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emin. AHTpOINOTCHHBICE M3MEHEHUs B Owocdepe.
['moGanbHBIE SKOJIOTUYECKHUE TPOOIEMBI.
OcHOBa palMOHAIBHOTO  YIPABJICHUS TPUPOJHBIMH pecypcaMH W HX

ucnosib3oBanue. JlocTKeHrs OO0 U OXpaHa MPUPOIbI




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






