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IMMOACHUTEJIBHASA 3AIINCKA

[Tpu paspaboTke mporpaMMmbl MO OHOJIOTUHM TEOPETHUUYECKYI0 OCHOBY MJIs
onpezeNeHusl MOAXOM0B K (OPMHUPOBAHUIO COJAEp)KaHUS Y4eOHOro IpeamMera
«buonorusa» cocraBwim: KoHuenryaiabHble TnonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeld, COJAEp)KaHUsA, pe3ylbTaToB OOydYeHUs U
TpeOOBaHMIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIINX HEIIX U
NPUHLIMIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro
obmero oOpasoBanusi B Poccuiickoit denepanuu, a TakKe IOJIOKEHUS O
cnernuduke Ononoruu, e€ 3Ha4YeHNH B TIO3HAHWU JKUBOW MPUPOABI U 00eCTieYeHUN
CYIIIECTBOBAHMsI YeJoBeuecKoro obmiectBa. COriaacHO HAa3BAHHBIM MOJIOKEHUSIM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmma 1o Ouosoruum Aa€T MpeaCTaBICHHE O IeNsix, 00 obmen
cTpaTteruu OOy4yeHUs, BOCHUTAHMS M PA3BUTUS OOYYarOIIMXCS CpEICTBAMU
yuebHoro mpeamera «buomorus», omnpeneiseT o00s3aTeNnbHOE TPEIAMETHOE
CONIep)KaHue, €ro CTPYKTypy, paclpelneieHue TIOo pasfelaM U TeMaM,
PEKOMEHIYEMYIO MOCIEA0BATEIBHOCTh U3YyUEHHUs] yUeOHOro MaTepuana ¢ yu4éTom
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOIMKM 0O0pa30BaTEIbHOIO
Ipoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUarOIMXCsl.

B mporpamMe 10 OuWONIOTMHM TakXKe YYUTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAIllpeIMETHBIM U MPEAMETHBIM pe3yibTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHUAOB  Yy4eOHO-TIO3HABATEIbHOU
JeSTeNbHOCTH/Y4eOHBIX JEHCTBUI O0OydYaromuXcsi MO OCBOCHHIO COJEP)KaHUs
OHOJOTMYECKOr0 00pa30BAHMSL.

B mporpamme mo 6uonorun (1011 xmaccel, 6a30BbIil YPOBEHB) peaii30BaH
OPUHLMII TPEEMCTBEHHOCTH B U3y4YeHMH Ouosoruu, Ojarojaps uyeMy B HeEH
IPOCMATPUBAETCS HAIPABICHHOCTb Ha pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMuUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpHMEHTAINH JTUYHOCTH, IKOJIOTUIECKOTO MBIIUICHHS, PEICTABICHUN O 3J0POBOM
oOpa3e Xu3HU M OEpeKHBIM OTHOIIEHHWEM K OKPYXKAIOLIEH MpUPOTHON Cpeje.
[ToaTomMy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPH, a TakXKe 3HAHUU O
CTPOCHHUH KHUBBIX CUCTEM PA3HOI'O PAaHTa U CYIIHOCTH OCHOBHBIX IPOTEKAIOLIUX B
HUX TIPOIIECCOB B MpOTrpaMme MO OHOJOTHH yIeJICHO BHUMAaHHE UCIOJIb30BaHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEAHEBHOW JKU3HU JJIs1 PEIICHUS IPUKIIATHBIX 3a/1a4, B
TOM YHKcie: MPOPUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJ1eco00pa3sHOro MOBEACHUS B OKpYXKawIlled NpUPOJHOW cpele, aHaau3a
BIIMSTHUSL XO3SUCTBEHHOW MAESITENFHOCTH YENIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHHE BHUMAHUS K MPUKIATHON HAIIPAaBIEHHOCTH
yuebHoro npeamera «buosorus» MmpoJuKTOBaHO HEOOXOIMMOCTBIO OOeCHeUeHuUs



YCIIOBUH JUIsl pEIICHUsI OJTHOM M3 aKTyaJlbHBIX 3a7ay IIKOJbHOTO OMOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpenamonaraetr (HOpMHpOBaHHE y  OOyYaromIuxcs
CIIOCOOHOCTH aJanTUPOBAThCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpa.

Bbuonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEACTaBICHUN O
HAYyYHOW KapTHHE MHUpa, paciIupsieT U 000O0IIaeT 3HaHUS O KHBOW Ipupoje, e
OTJIMYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OPraHU3allMM W JBOJIOLHH, CO3MAET
yCIOBUSL  JJIA: TIO3HAHWsSI  3aKOHOB  JKMBOM  NpuUpoAbl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3omacHoro ooOpasza
YKW3HU, dKOJIOTMYECKOTO MBIIIJIEHNS, HEHHOCTHOTO OTHOLIEHUS K KUBOW MPUPOJIE
Y YEJIOBEKY.

Bbonbiioe 3HaueHre OUONIOrUsl UMEET TAKXKE JIJIsl PEIICHUS] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  oOmero oOpa3oBaHMs,  COLUAIU3ALMIU
oOyuaromuxcs. M3yuenue 6uonoruu odecrieynBaeT yciaoBHs Ui (OPMUPOBAHUS
UHTEIUICKTYadbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET HMHTErpanuu OWOJIOTMYECKUX 3HAHHHA C
IPEJICTABICHUSIMH U3 APYTUX Y4EOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpapun. Ha3BaHHble MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IpeamMera
«buonorus» coCTaBWIM OCHOBY [UIsl ONpEIEICHHs IOAXON0B K OTOOpy U
CTPYKTYPUPOBAHUIO €r0 COJEPXKAHUs, NPEACTABICHHOIO B IPOrpamme I10
OHOJIO0THUN.

OT10op coxepxanust yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIHUI KYyJIbTypOCOOOpPAa3HOrO IMOAXO0Jd, B COOTBETCTBUU C
KOTOPBIM OOYyYaloluecs: MOJKHBI OCBOUTH 3HAHMS W YMEHUS, 3HAUMMBIC IS
dbopmupoBaHusi O00IIECH KyJIbTYphbl, ONPEACISIONIME aJeKBATHOE TOBEJACHUE
4eJI0OBeKa B OKpY’Kaollled IPUPOJIHON cpesie, BOCTPEOOBAHHBIE B MOBCEIHEBHOU
KU3HU U TPAKTHUECKOH AesTenpHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HAHWUN
3aHUMAIOT JIEMEHTHI COICPIKAHMS, KOTOPBIE CIy»KaT OCHOBOH i (POPMUPOBAHUS
NPEACTABICHAM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTALMSIX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHW3alWU
OMoIOrMuecKoro oOpa3oBaHMUsL.

CTpykTypupoBaHHE COAEpXKaHUS Yy4yeOHOro Marepuajla B IMporpamme IO
OMOJIOTHMH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYCHHMS 3HAHUK 00
OTJINYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMH U
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «bruonorusp»
BBIJICJTICHBI CIICAYIOLINE COAEp KaTebHbIe JIMHUM: «buonorus kak Hayka. Meronasl
HayyHOro mnosHaHus», «Kinerka kak Ouosnoruueckas cucrema», «OpraHusm Kak



Oouonoruueckas cucrema», «CuUcTeMa M MHOroo0Opasue OpraHMYecKOro MHupay,
«OBOJIOLUSA KUBOU IPUPOABD?, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenust yueOHoro mpemmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUEe  OOYyYaloIUMUCS  3HAHUAMHU O  CTPYKTYPHO-(QYHKIIMOHAJIbHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTEeHUuEe YMEHUU
UCTIONB30BaTh 3TH 3HAHHS [JS TPAMOTHBIX JEHCTBUI B OTHOIICHUU OOBEKTOB
KUBOU MPHUPOIBI M PEIICHUS Pa3IMYHbIX )KU3HEHHBIX MMPOOIIEM.

Joctmxenne 1ienu u3ydeHus: yueOnoro npeamera «buosnorus» Ha 6a3oBoM
YpOBHE 00ECIIEUNBAETCS PELLICHUEM CIEAYIOUINX 3a/1a4:

OCBOEHHE OOYYaIOIIUMUCS CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpUSX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIy>KAIIUX OCHOBOMU
s (OpMHUPOBAHUS TIPEACTABICHUN O E€CTECTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJIaX HAay4YHOTO TMO3HAHMS, CTPOSHUHU, MHOT000pa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEJOBaHUSIX B OMOJIOTUH;

dbopMupoBaHre y OOYYarOMIMXCS TO3HABATENBHBIX, MHTEJUICKTYAIbHBIX U
TBOPYECKUX CIOCOOHOCTEHW B MpoIlecce aHaIMW3a JaHHBIX O MyTSX Pa3BUTUA B
OMOJIOTMHM HAy4YHBIX B3IVISIOB, MW U MOJAXOAOB K H3YYEHHIO >KHUBBIX CHCTEM
Pa3HOI0 YpPOBHS OPraHU3aLUN;

CTaHOBJIEHHME Yy oOOyvarommxcs oOuieil KyjabTyphl, (YHKIMOHAJIbHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHSATH U OLICHUBATH SIBJICHUSI OKPYXKAIOLIETO
MHUpa JKMBOW MPUPOJAbI HA OCHOBAaHUM 3HAHUWA U OMNbITA, IOJYYECHHBIX MpU
U3y4EeHUU OMOJIOTHH;

dopMupoBaHue y OOy4YalOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JESATENIbHOCTA YEJIOBEKAa, Ppa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIIOTUN U arpoOMOTEXHOJIOTHH;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS UYEJIOBEKOM >KMBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOT0 OTHOILIECHUS K HEH, COOMIOACHNS STUUECKUX
HOPM IpU IPOBEICHUN OMOJIOTMYECKUX UCCIEA0OBaHUM;

OCO3HaHUE IIEHHOCTH OWOJOrMYECKUX 3HAHUWM [JIs1 TOBBIIICHUS YPOBHS
IKOJIOTUYECKON KYIBTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

IPUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEHEBHOM KU3HU AJIs
OLICHKH ITOCJIEICTBUI CBOEH AECATENBHOCTH 110 OTHOLLIEHUIO K OKPY’KAIOIIEH Cpelie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME W COONIOJECHHE Mep NPODGUIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oobmero oOpazoBanust «buosnorus», mzydaemas Ha
0a30BOM YpOBHE, SIBJSIETCSI 00s3aTENbHBIM YYEOHBIM INPEAMETOM, BXOJSIIUM B
cocTaB IpeaMeTHOM 06macTi «EcTrecTBeHHO-HAYUHbIE TPEMETHDY.



Jl1st u3ydenusi OMoJoruu Ha 6a30BOM YPOBHE CpEHEro 00111ero oopazoBaHus
oTBoauTCs 68 vacoB: B 10 kiacce — 34 gaca (1 gac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).

COIAEPKAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorus kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKamu, (puiocoueit, STUKON, ICTETUKON U MPaABOM.
Ponr Owmonornu B (HOpMUPOBAHWHM COBPEMCHHOW HAy4YHOW KapTHHBI MHpA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTobl MO3HAHUS KUBOM MPUPOIBI (HAOTIOIEHNE, SIKCIIEPUMEHT, OMMCaHuE,
U3MepeHue, KiaccupuKaius, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JAHHBIX ).

JdemoncTpanumn:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS JKUBOU MTPUPOJIBD.

JlaGopaTopHblie ¥ NpakTHYecKue padoThl:

[Ipaktuueckass padora Ne 1. «Vcmonp3oBaHHE pa3IWYHBIX METOJOB IPHU
W3YYCHUN OMOJOTHICCKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMBbI U X OPraHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IIpeaMeT u3ydeHus: ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBIL.

CBoiicTBa OMOCUCTEM H HX pa3HOOOpa3ue. YPOBHH OpraHu3aluid OMOCHUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISIHUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOICHOTUYECKHIA ), OMOC(EepHBIH.

JdemoncTpanumu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKH JKU3HWY», «YPOBHU OpraHu3aliuu
YKABOW IPUPOABD).

O6opynoBanue: moaenb Monekyisl JIHK.

Tema 3. XuMHUYeCKHI COCTAB U CTPOEHHE KJIETKH.

XHUMUYECKHI COCTAaB KIETKU. XHUMHUYECKHE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/ia 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelIeCTB B Kierke. I[lomnepikanue
OCMOTHYECKOro OaJiaHca.

benku. CoctaB u crpoeHue O0eIKoB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pOBHH



CTPYKTYpbl ~O€lKOBOW MOJEKyJbl (IIEpBUYHAsA, BTOPUYHAs, TpETUYHAs U
YeTBEpTUYHASI CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonormueckue
(byHKIIIHN OEIKOB.

®depmenTsl — Ouonormueckue KaranuzaTopel. CTpoeHue (QepMeHTa:
aKTUBHBIM 1IeHTp, cyOcTpatHas crneuuduuHoctb. KodepmeHTsl. Butamunsl.
OTtnuunst epMEHTOB OT HEOPTAHUYECKUX KaTalTu3aTOPOB.

YrimeBogael:  MOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30KCHUpr003a),
aucaxapuibpl  (caxaposa, JakTo3a) W TmosMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
HeJUI0103a). buonornueckue GyHKIUN yIiI€BOAOB.

Jlununel: Tpurmuuepuabl, Gochonunuasl, crepouasl. ['uapoPUIBHO-
ruapodoOHbie  cBoicTBa. buomormueckne QyHkumm naunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorsl: JHK u PHK. Hykmeotmaer — MoHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u pyukiuu JJHK. Ctpoenue u ¢pynkiuu PHK.
Buaet PHK. AT®: ctpoenue u hyHKIUN.

[{utonorus — Hayka o kieTke. Kiietounas teopus — mpuMep B3aUMOACHCTBHS
uaei U paKkToB B HAYYHOM MMO3HAHUHU. MeTO/Ibl U3YUEHUS KIETKH.

Knerka kak mnemoctHas >kuBasg cuctema. OOUIMe MNPU3HAKK KIETOK:
3aMKHyTasi HapykHas MeMOpana, monekyisl JIHK kak renermyeckuil ammapar,
CUCTEMa CHUHTE3a Oelka.

Tunel KJIETOK: JyKapuoTHYecKas U Mpokapuoruyeckas. OcoOeHHOCTH
CTpOCHHS MpoKapuoTHueckor kieTku. Kmerounas crenka Oakrepuii. CTpoeHue
DYKapUOTHYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOW, J>KUBOTHOM U
rpUOHON KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAIHMKC, UX
¢ynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa 1 GpyHkiun. L{utomnnazma u eé
opraousl. OgHomeMmOpanHble opraHoujbsl kietku: OIIC, anmapat [ombmxwu,
JIM30COMBI. [10IyaBTOHOMHBIE OPraHoOWIbl KJIETKHM: MHUTOXOHIPHHM, IUIACTUIBL.
[IpoucxoxjaeHrne MHUTOXOHJApUN U T1uiactun. Bunbl mnactun. HememOpaHHbie
OpraHOUIbl KJIETKH: PHOOCOMBI, KIETOYHBIM IEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. QyHKIIMN OPraHOWI0B KJIETKH. BKItoueHus.

SAnpo — perynaTopHslil neHTp kieTku. CTpoeHue spa: siepHas 000y0uKa,
KapuoIUIa3Ma, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHCIIOpT BEHIECTB B KIIETKE.

JdemoncTpanun:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX OJJEMEHTOB B HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBON MPUPOIE».



Tabmuupbr u cxembl: «llepuoguyeckass TabiauIla XUMUYECKUX JIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOABIY, «bruocunres 6enka», «CTpoeHHe MONIEKYJIIbI OesKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. [JHK», «Ctpoenue Monexyibl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHHE >KMBOTHOM KIIETKW»,
«CtpoeHne pacTUTENbHON KIETKN», «CTpOEHHE TMPOKAPHUOTHUYECKON KIETKI,
«CTpoeHue spa KIETKN», « Y TIeBOABD, «JIMmuasn.

OOopynioBaHHE: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE I IPOBEICHHUS
HaOIIOJICHUM, HM3MEpPEHUM, HSKCIIEPUMEHTOB, MHUKPOIIpPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIIETOK.

JlaGopaTopHble ¥ NpakTHYecKue padoThI:

JlabopatopHas pabora Ne 1. «M3yueHune KaTaJIUTUYECKOH AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMujIa3bl WU KaTala3bl)y.

Jlabopatopuass pabora Ne 2. «l3ydyeHwe CTpOCHHS KJICTOK pacTEHUH,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax U Mx
OTIMCAHUEY.

Tema 4. /Ku3HeaesITeJIbHOCTDh KJIETKH.

OOMeH BemIeCcTB, I METa00JIM3M. ACCUMUIISIMS (TUTACTUYECKHH OOMEH) |
JUCCUMUJISINIUS (SHEPreTUUeCKUil OOMEH) — JBE CTOPOHBI €IUMHOrO Ipoliecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB U HHEPTUU B TMOHUMAHUU
MeTabou3ma.

Tumer oOMeHa BemecTB: aBTOTPOQHBIA 1 reTepoTpodHBIA. Poias dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHIH YHEPTUH B KIETKE.

®orocunTte3. CperoBass U TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
¢dorocunteza. IpdhekTuBHOCTh (HOTOCHHTE3a. 3HaUECHUE (POTOCUHTE3A AJIS HKU3ZHU
Ha 3emute. Biusaue ycnoBuii cpenbl Ha (JOTOCHHTE3 W CIIOCOOBI TTOBBIIICHHSI €TO
MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUI.

XeMocHHTe3. XEeMOCHHTE3Upyolne O0akTepuu. 3HaUeHUE XEMOCUHTE3a ISl
YKU3HU Ha 3eMIIe.

DHepreTudeckuii oOMEeH B KIIEeTKe. PaciieruieHne BemiecTB, BBIICICHUE U
aKKyMyJIMPOBAHHE SHEPTUHU B KIETKE. DTalbl SHEPreTuIeckoro oomMena. [ mukomms.
bpoxenne m ero Buapl. KucinopogHoe OKMCIEHHE, WM KIETOYHOE JIBIXaHUE.
OxucnurensHoe GochopunupoBanne. IPGHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiun marpuuHoro cunre3a. ['enernueckas wuHpopmarus u JIHK.
Peanuzanusi renernueckoil wHboOpMaluu B KIETKE. |'€HETHYECKHM KOO U €ro
cBoricTBa. Tpanckpunuus — Matpuunblid cuaTe3 PHK. Tpancisauus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOKuciIoT. Ponb pubocom B
OouocuHTese OenKa.

Hexnerounsie ¢hopmbl sxu3nu — Bupychl. Uctopust otkpeitus Bupycos (1. 1.
NBanoBckuit). (OCOOEHHOCTH CTPOCHHUSI W JKM3HEHHOTO IIMKJIa BHPYCOB.



bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX M YEJOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedummra yenoseka (BUY) — Bo30yautens CIIN/la.
OOpatHass ~ TpaHCKpHWIIIMS, peBepTa3a W uWHTerpaza. lIpodumakrrka
pacrpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpanumu:

[Toptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsizes.

Tabmuubr u cxembl: «Tumbl muTaHus), «Metabommsm», «MUTOXOHAPUSY,
«OHepreTndeckuii oOMen», «Xioportacty, «DorocunTes», «Ctpoenne JIHKY,
«CTtpoeHue u PyHKIIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupyco», «bakrepuodarn», «Ctpoenue u xuzHeHHbIH 1uka Bupyca CIIN/a,
oaktepuodaray, «Permmukanusa [JTHK».

O6opynoBanue: Moaenu-anukanuu «Yapoenue JIHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHHe KIETKU», MoAenb cTpykTypbl JTHK.

Tema S. PazMHOKeHNe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHbIi 1UKJ, WU >KU3HEHHBIM LUK KiIeTku. MHTepdaza U MUTO3.
[Ipomeccrl, mpoTekaromue B wHTepdaze. Pernmkanus — peaknys MaTPUIHOTO
cuateda JIHK. Ctpoenme xpomocomM. XpOMOCOMHBI HabOp — KapUOTHIL
Jumion Heli W TaluUIOWJHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJIBI
[{uToslorMyecKrue OCHOBBI PAa3sMHOXEHUS W  HWHIWBUIAYAIbHOIO  Pa3BUTHUA
OPraHU3MOB.

Henenne knerkn — muto3. Craguu murtosa. IIponeccsl, nmpoucxonsmue Ha
PAa3HBIX CTAJIASIX MUTO3a. BHOJIOTMYECKN CMBICT MUATO34.

[Tporpammupyemas rubesnb KISTKU — aromTo3.

@dopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecroyioe U moyioBoe. Bupl 6ecnonoro
Pa3MHOKEHUA: JICJICHUE HAABOE, IIOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KJIOHMPOBAHUE
OPraHU3MOB, €r0 3HAYEHUE ISl CEJIEKIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meito3. Cramguu meiio3a. IIponecchl, Npoucxoasdiine Ha CTagusaxX Meno3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. buOmoOrmyeckuid CMBICT H
3HA4YECHUE MEN03a.

["ametorenes — mporecc 0O0pa3oBaHUsI TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sIMYHUKUA. OOpa3oBaHHME W Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[l, SMIEKIIeTKa) — CIEpPMaTOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHHUS SUIEKIETOK M crepMaro3ounoB. OTUIOA0TBOpEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBHOE  pa3BUTHE
(omMOpuorenes). Jrarbl SMOPHUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOUYHBIX >KHMBOTHBIX:
npoOieHue, TacTpyysmnus, opraHorere3. [loctaomOpuoHaIbHOE pa3BHUTHE. THIIBI



NOCTAMOPHUOHAJIBHOTO Pa3BUTUA: MpsMOe, HemnpsiMoe (IMYuHOYHOE). Biusnue
CpeIbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct m pasButue pacreHuil. OHTOreHe3 IBETKOBOIO PACTEHHS: CTPOEHHUE
CEMEHHU, CTaJIUU PA3BUTHA.

JdemoncTpanun:

Tabmumer u cxembl: «DopMbl pa3MHOKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHME Yy [BETKOBBIX pACTEeHUN», «BereratuBHOE pa3sMHOXKEHUE
pactenuit», «Jlenenue kneTku Oaktepuit», «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpoMocombl», «Knerounbiii mukny, «Pemmmkanus JTHK», «Mutosy,
«Menosy», «IIpsmoe n HenpsaMoe pa3BuThe», «['aMeToreHes y MICKONMUTAIOMNX U
yenoBekay, «OCHOBHBIE CTaIMM OHTOTEHE3a.

ObopynoBanue: MHKPOCKOTI, MHKpPONpEnapaTsl «CriepmMaro3ounasl
MJIEKOIIMTAIOIErOy», «SIMIEeKIeTKa MIIEKONUTAIEero», «Kapnoknnes B KieTkax
KOpEIlIKa JIyKa», MAarHWTHas MOJEJNb-allIIMKauus «JleJIeHne KIETKW», MOJEIb
JIHK, Mmozaenb MetadazHoil XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 3. «HaOmroneHue muTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHass padora Ne 4. «M3ydyeHue CTpOEHHS MOJOBBIX KJIETOK Ha
TOTOBBIX MHKpOIpenaparTax».

Tema 6. HacsieacTBeHHOCTh U HK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agauu revetuku. Mcropus passutus reHeTuku. Posis nuronoruu
U 3MOpHOJIOrMH B CTAHOBJICHMM TE€HETUKU. BKIag poccHHCKUX M 3apyOe’KHBIX
Y4E€HBIX B pa3BUTUE TE€HETUKU. MeToapl TeHeTHUKH (THOPUAOIOTUYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHYeCKuil). (OCHOBHBIE TI'€HETUYECKUE
NOHATH. ['eHeTnYecKas CUMBOJIMKA, UCIIOIb3yEeMas B CXEMaX CKPEIMBAHUMN.

3aKOHOMEPHOCTH HACJEN0BAHMS IPU3HAKOB, YCTaHOBIEHHbIE I'. Mennenem.
MonoruOpuaHoe CKpeluBaHue. 3aKOH €IWHOO00pa3usi THOPHIOB MEPBOTO
nokoneHud. I[IpaBuno AgOMUHMpOBaHMs. 3aKOH pPACLICIUICHHUS IPU3HAKOB.
['unore3a yncroTel ramet. [1oIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JurubpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBUCHUMOIO  HAcClIeJJOBaHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ AUTMOPUIHOTO  CKPEIIHMBAHUA.
AHanuzupytouiee ckpermuBanye. Mcnonap30BaHne aHAIU3UPYIOIIET0 CKPEIIMBAHUS
JUTSL OTIPEAEIIEHHsI TEHOTUIIA OCOOM.

CuerieHHoe  HacnenoBaHue npusHakoB. PabGora T. Moprana 1o
CLCIUICHHOMY HAaCJIEIOBaHMIO IeHOB. HapylieHue cuemieHus TeHOB B pe3yibTare
KPOCCHHI'OBEpA.

XpOMOCOMHAas1 TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKHE KAPTHI.



['eneTuka mosia. XpOMOCOMHOE ONPEACIICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['omMoraMeTrHeie W reTeporaMeTHble opraHu3Mbl. HacnepoBanue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Posmp  cpenpl B HEHACHEACTBEHHOW  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MoAU(UKAIMOHHONW U3MEHUYMBOCTH. BapuannoHHbIN psil U BapuallUOHHAS KPUBAs.
Hopma peakumu npuszHaka. KonnyecTBEHHBIE M Ka4YE€CTBCHHBIE MPU3HAKU U HUX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnenctBenHas, Wi TEHOTUIIUYECKAs, HW3MEHYMBOCTh. KomOMHaTHBHAas
U3MEHYUBOCTh. Meio3 U TMOJOBOM MpOIEecC — OCHOBAa KOMOWHATHBHOMU
U3MEHYUBOCTU. MyTanimoHHasi U3MeHUUBOCTh. Kitaccudukanys MmyTaiuii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa U MpUYUHbI MyTanuil. MyTtareHHble (paKkTophI.
3aKOH r'OMOJIOTMYECKHX PSAOB B HAaclIeACTBEHHOM n3menunBoctu H. Y. Basuiiosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

['enetuka uenoBeka. Kapumorum uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YeJIOBEKA: T€HEAIOrNYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHYECKHI, OMOXUMHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHnHOE ONIPENICIICHHE TE€HOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YKCIJIE C IOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJOBEKAa: T'eHHBbIE OO0JE3HHU,
00JIE3HU C HACJEACTBEHHOW MPEepacroiOKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W TreHeparuBHble MyTanuu. (CTBOJOBbIE KIETKU. [IpuHUHAMBI
3JI0pPOBOTO 00pa3a KU3HH, TUATHOCTHKH, TPOPMITAKTUKA U JICUCHUS TeHETHIECKUX
Oose3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYECHHUE MEIUIIMHCKON
TE€HETUKHU B MPEJAOTBPAIEHUH U JICUCHUN TeHETUYECKUX 3a00JI€BaHU YEIOBEKa.

JdemoncTpanumn:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBAaHHE U €T0
IUTOTCHETUYECKAsd OCHOBA», «3aKOH PACHICIUICHUS W €ro IUTOTCHETUYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «J/luruOpumaHOe  CKpEIIMBaHHEY,
«uTomoruyeckue OCHOBBI TUTHOPUITHOTO CKpEILLUBAHUAY, «Metiosy,
«B3anmonenucTBue aUICNbHBIX T€HOB», «l'€HeTHYecKue KapTbl PACTEHHUI,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CLHEIUIEHHOrO ¢ mnosnom», «Kapuotumbel dYenmoBeka ¢ KUBOTHBIX», «Buasl
U3MEHUYUBOCTHY», «MoaudukanrnoHHas HW3MEHUYMBOCTH», «HacmemoBanue pesyc-
dakropay, «I'eHeTrka rpynm KpoBw», « MyTanimoHHas U3MEHUYUBOCTHY.

O6opynoBanue: Mojenu-anmInKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonmnoe nomuHupoBaHue», «JuruOpuaHoe ckpenmBanue», «llepexpécr



XpOMOCOM», MHUKPOCKON M MuUKpomnpenapar «Jpo3zoduia» (Hopma, MyTauuu
(bOpMBI KPBUTBEB U OKPACKH Tema), repoapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEUIUBaHUS Y APO30(UIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoAM(PUKAIIMOHHON N3MEHUUBOCTH,
ITOCTPOCHUE BAPUALIMOHHOTO PsAIa U BAPUALMOHHON KPHUBOW.

JlabopatopHas padora Ne 7. «AHanmu3 MyTanuii y Ipo30(uiasl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHue M aHalu3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexunsi opranuzmMoB. OCHOBBI O0MOTEXHOJIOTHH.

Cenexkuysl Kak HayKa M IIPOLECC. 3apOXKICHUE CEJIEKUMHA U JTOMECTHKALHS.
VYuyenue H. UW. BaBunoBa 0 1eHTpax TMNPOUCXOXKIACHUS H MHOrooOpasus
KyJIbTYPHBIX pacTeHUW. LIEHTphI MPOMCXOXKIECHHS JOMAIIHUX *XKUBOTHBIX. Copr,
IIOPOJIa, ITaAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCoBBId M MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKLIMN pPAacTeHUl M KMBOTHBIX. OIlleHKa »KcTephepa. BIM3KOpOICTBEHHOE
CKpelmuBaHue — UHOpuauHr. Yucrtas nuHus. CKpelMBaHME YHCTHIX JIMHHM.
['ereposuc, wnu rudpuaHas cuwia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIUHI.
OtnanénHas rtuOpuan3auusa M €€ ycnexu. VCKyCcCTBEHHBIM MyTareHes U
MOJyYEHUE TONUILIONAO0B. JlOCTHKEHHUSI CENEKIMW PACTEHHWM, >KUBOTHBIX W
MHUKPOOPIaHU3MOB.

broTexHOIoruss Kak oTpaciib NMPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTarllbl
co3manusa pexomOunantHo JIHK wu Ttpancrenneix opranu3moB. Kierounas
nHKeHepus. Kierounble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

OKOJIOTHYECKHME U JITHYECKUE POOJIEMBI. I'MO -  reHerudecku
MOAU(DUIIIPOBAHHBIE OPTraHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. M. Basuios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubr 1 cxembl: Kapta «lIeHTpbI MPOUCXOXKACHUS M MHOTro00pas3us
KYJBbTYPHBIX pacTeHui», «[loposbl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTyPHBIX
pactenuit», «Otnanénnas rudpuan3anus», «Padotel akagemuka M. @. MBanosay,
«lonmumnonnus», «OO0beKTl OuoTexHonorun», «KietouHnele KyabTyphl U
KJIOHUpOBaHHe», « KOHCTpyHpOBaHUE U MIEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH IJIOJA0B U KOPHEIIOI0B JUKUX (OPM U KYJIBTYpPHBIX
COpTOB pacTteHuil, repoapuit «CenbCKOX035UCTBEHHbBIE PACTEHUS.



JlaGopaTopHble ¥ NpakTHYecKue padoThl:

Okckypcuss «OCHOBHBIE METOJBI M JOCTHKECHUSA CEJNEKIMUW PACTCHUW W
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1aOOPATOPHIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)Y.

11 KUIACC

Tema 1. IBo/rONMOHHASE OHOJIOTHSA.

[IpennochUikn BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPHUHU. BOJIKOLMOHHAA
Teopusi U €€ MeCTo B OMOJOrMM. BiusHuEe 3BOIIONMOHHON TEOpUM HAa pa3BUTHE
OHMOJIOTHY U APYTHUX HAYK.

CBuzerenscTBa 3BoMOIMU. [lameoHTOMOrMYECKHe: MOCIEI0BATEIbHOCTD
NOSIBJIEHUS BHUJIOB B MAJIEOHTOJOTMYECKOW JIETOMMCH, NEPEXOAHbIE (HOPMBL
Bbuoreorpaguyeckue: cxoncTBo u paziauuue ¢payH u (aop MaTepUKOB U OCTPOBOB.

OMOpHONIOrMUEcKHe: CXOACTBA M pa3iuuus 5MOPHOHOB pa3HbIX BHUJOB
NIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOIUYHBIE,
pPYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0ONMYECKUX IMyTeH y BCeX
OpraHU3MOB.

OpomonnoHHas teopuss Y. JlapuHa. IIpeanochiiku BO3HUKHOBEHMS
JnapBUHU3MA. J[BWKyIIME CHJIBI HBOJIONMU BUAOB 10 JlapBuHYy (M30BITOYHOE
Pa3MHOKEHHUE TMPU OIPAaHUYEHHOCTH PECYPCOB, HEONpENEIEHHAsT W3MEHUYUBOCTD,
00opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIA OTOOD).

Cunrernueckas Teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOJOKEHHUSL.

MukposBomonus. [Tomynsiuus kak eAMHULA BUAA U 3BOJIIOLUU.

JBwxympe cuibl ((hakTopbl) SBONIONUHA BUIOB B MpUpOJe. MyTallMOHHBIHA
IpOIEeCC M KOMOWHATHBHAS W3MEHUYUBOCTH. llOMynsannoHHBIE BOJTHBI M Apeid
reHoB. M301us 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HamnpaBinsoomuil @gakrop sBomonud. DopMbl
€CTECTBEHHOI'0 0TOOpAa.

[TpucnocoOneHHOCTh OpraHU3MOB KakK pe3yibTaT 3BOJoUMU. [Iprmepbl
MPUCTIOCOOICHUN y OpraHu3MOB. ApoMopd 036l U UANOAANTALINH.

Bun wu BugoobpazoBanme. Kpurepum Buma. OcHOBHBIE  (POPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIeCcKoe.

Maxkpospomtorsi.  Popmbl  3BosoLMU:  (pUIETHYECKAs, JIUBEPreHTHas,
KOHBEpreHTHasl, napauenbHas. HeoOpaTuMocTh 9BOTIOIUH.

[TpoucxoxieHne OT HecleUHaTM3UpPOBaHHbIX MNpelakoB. [Iporpeccupyromas
crienran3anus. ATanTUBHAs paanalusl.

JdemoncTpanumu:



[Toptpetsl: K. JIunnei, XK. b. Jlamapk, U. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, @. Mromnep, A. H. Ceepuos.

Tabmuis! u cxemsl: «Pa3BuTHe OpraHMYecKoro Mupa Ha 3emiiey», «3apobIIu
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbOBI  3a
CylIecTBoBaHME», «EcrecTBeHHBIH 0TOOpY», «MHOroobpasue COpTOB pacTEHHID»,
«MHoroobpasue  mopon  KHBOTHbIX»,  «llomymsuum»,  «MyTauuoHnHas
U3MEHYMBOCTE», «Apomopdossl», «Manoananrtamum», «OOmas aereHeparms,
«/IBmxymue cunbel 3Bosrouun», «Kapra-cxema wapmpyra nyremectBuas Y.
Hapsuna», «boprba 3a cymectBoBaHuey, «IIpucnocoOIeHHOCT OpPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHUE, « IKOJIOTUUECKOE BUI000PA30BAHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH,
HaOOp TUIOAOB W CeMsH, Koyuiekuus «[Ipumephl 3alUTHBIX TPUCIIOCOONCHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS 3BOJIIOIUNY», 0O0BEMHAS MOJEIb
«CTpOoeHHE roJIOBHOTO MO3ra IIO3BOHOUYHBIX).

buoreorpaduyeckas kapra wmupa, KoiuleKuus «PoOpMbl COXPaHHOCTH
VCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wmonenb ammumkanus «llepexpécr
XpPOMOCOM», BIIaKHBIE IIpenapaThl «Pa3zButre HacekoMoro», «PazButue marymkm»,
Mukpornpenapar «J/[pozoduia» (Hopma, MyTaruu (GOpMBI KpbUILEB U OKPACKU
Tena).

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

JlabopaTtopHass padota Ne 1. «CpaBHeHHE BHUIOB IO MOP(OIOTHUIESCKOMY
KPUTEPHIO).

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3sBUTHE )KU3HHM Ha 3emie.

JloHaydHble TPEACTABICHHUS O 3apOKICHMM >KW3HU. HaydHble TMDOTE3BI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: albuoreHe3 M naHcHepMus. XHUMHUYECKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKUX BEIIECTB U3 HEOPraHWYECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW IBOMIONMY. HavanpHbIE 3Tansl
ounonoruueckoit sBomonuu. I'unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKHU. lIepBbIE KIETKM M HX 3BOJIIOLUS.
DopMHUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Passutne xu3Hu Ha 3emie no 3paMm u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickas 3pel. llameosolickas 3spa u €€ mMepuoaAbl: KEeMOPHICKHUH,
OPZIOBUKCKUM, CUITYPUNCKHAN, TEBOHCKAW, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Meso30iicKas 3pa U €€ NepUuoIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickass »pa ®W €€ TmepuoAbl: MaJCOrCHOBBIA, HEOICHOBBIM,
AHTPOIIOT€HOBBIN.



XapakTepucTuKa KiIuMaTa M IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOLIMM PACTUTEIBLHOTO M >KMBOTHOrO Mupa. Apomopdo3bl y pacTeHHid U
XKUBOTHBIX. [losIBII€HME, paclBET ¥ BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOrO0 MHUpPAa KaK OTpakeHue 3BOIOUAA. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIIBI OPIraHU3MOB.

OBOJIIOLIKA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
IPOUCXOXKJICHUH 4YeJoBeKa. MerToasl u3ydeHHsl aHTpororese3a. CxoicTBa u
paznuyus 4es0BeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEeIIOBEKA.

HBwxymue  cwibl  (paktopel) — aHTpomoreHesa.  HacnenctBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbII 0TOOp. OOmiecTBeHHbII o00pa3 KU3HH,
U3TrOTOBIIEHUE OPYAUN TpyAa, MBILICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU 3BOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UeloBek
yMmeneli, Yenosek mnpsamoxomamui, YenoBek HeanaepTranbckui, Yenosek
pazymHblii. Haxonku HCKOMaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM IOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckue pacel. OCHOBHBIE  OONbIIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  HeErpo-aBCTpalioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3marcko-amepukaHckas).  UepTel  NPUCHOCOOJIEHHOCTHM  MpEACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMSA. EJMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JdemoncTpanumn:

[Toptpetrsr: ®@. Penn, JI. Ilacrep, A. N. Onapun, C. Mumiep, I'. IOpu, Y.
JlapBuH.

Tabmumpl u cxembl: «Bo3HukHOBeHune CosHEUHOM cucTeMbl», «Pa3zBurue
opraHuyeckoro Mupay», «PacturenbHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuornueckas kinertka», «CoBpeMEHHasi CHCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMHYECKHX YEpT CTPOCHUS YEJIOBEKAa U YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKUX  HAXOAOK  IPEJIKOB
COBPEMEHHOI0 4eJIOBeKa», «JlpeBHenmme moan», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «HemoBeYecKue paco».

O6opynoBaHue: myisiku - «lIpoucxoxaenne — dyenoBeka»  (OKOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTaiblla, KPOMAaHbOHIIA), CICHKUA WU
U300paKeHUsI KaMEHHBIX OpYAHHM MEepBOOBITHOIO YeJIOBeKa (KaMHH-YOMIIEPHI,
pyomma, ckpebna), TEOXpOHOJOTHYECKas Tabnura, KoieKuus «DopMel
COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTCHUID.

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

[TpakTnueckas padora Ne 1. «/3yueHne uckonaemMblx OCTaTKOB PacTEHUN U
YKUBOTHBIX B KOJUICKLIUSX).



DKCKypcusi «OBOJIOLUS OPraHUMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBEAUYECKUI My3€eil).

Tema 3. OpranuzMsbl 4 OKpYy:Kalas cpeaa.

OKOJIOTHSI KaK HayKa. 3aau ¥ pa3/iesbl SKOJIOIMU. MeTOoIbl 3KOJIOTUYECKHUX
MCCJIEIOBAHMI. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpeabl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3yIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxomornueckue (aktopel. Kiaccudukamums skoormdeckux  (HakTOpOB:
abuoTnueckue, OMOTUYECKHME M aHTPOINOreHHble. JlelcTBUE HSKOIOTMUECKHUX
(akTOpOB Ha OPraHU3MBbI.

Abuotndeckue (akTOphl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAN3M.
[IpucniocoOnennst  OpraHU3MOB K  JCUCTBUIO  a0MOTHYECKUX  (HaKTOPOB.
buosmornueckne puTMsl.

buoTtnueckue paxropsl. Buibl OMOTHUECKUX B3aUMOJEHCTBUIN: KOHKYPEHLINS,
XMIHUYECTBO, cUMOMO3 U ero Qopmel. llapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAIM3M (KBapTHUPAHCTBO, HAXJIECOHMUYECTBO). AMEHCAJIN3M, HEUTPATU3M.
3HaueHHe OHMOTMYECKHUX B3aUMOJCUCTBUU JUIsl CYIIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XapaKTEPUCTUKH monysiuud. (OCHOBHBIE IOKa3aTeiau
NOMYJSILUNA: YHMCIEHHOCTh, IIOTHOCTh, POXKJA€MOCTb, CMEPTHOCTB, IPUPOCT,
Murpanus. J[mHaMuka 4uCIeHHOCTH MOMYJISILUU U €€ peryssuus.

JdemoncTpanumn:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumpl u cxembl: kaptra «lIpuponnsie 30Hb1 3emuan», «Cpelpl 0OUTaHUSA
opranu3sMoB», «®Doronepuoguzm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTH NOMyJSIiK UHQY30pun-Ty penbkm», «[lumessie nenm».

JlaGopaTopHble ¥ NpakTHYecKue padoThI:

JlabopatopHas pabota Ne 3. «Mopdonorudeckue 0COOEHHOCTH PACTEHUN U3
pPa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[TpakTudeckas padora Ne 2. «[Toacd€T MIOTHOCTH MOMYJIALNI Pa3HBIX BUJIOB
pacTeHUn».

Tema 4. CooOecTBa ¥ 3K0JI0rH4ecKre CUCTEMBI.

Coo0miectBo opranm3MoB — OwuoreHo3. CTpyKTypsl OHOIIEHO3a: BHAOBAS,
IPOCTPAaHCTBEHHAas, Tpoduueckas (mumieBast). Buabl-nomunantel. CBsizu B
ouoneHose.

Okojorudeckue cucteMsl (3kocucteMbl). Ilonste 00 »sKkocucteme u
ounoreoneHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOIYLIEHTHI,



KOHCYMEHTBI, pEAYLEHThl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B 3KOCHCTEME.
Tpoduueckne (NMUILEBBIE) YPOBHU JKOCUCTEMBI. [IuIeBble LENMHM U CETH.
OCHOBHBIE TMOKa3aTeIu HKOCUCTEMBL: Ouomacca, MNPOAYKIUSA. IKOJIOTMYECKUE
OUPaMUJBL  TPOAYKLIMHM, YHUCICHHOCTH, Ouomaccbl. (CBOHCTBA 3KOCHUCTEM:
YCTOMUYMBOCTB, CAMOPETyJIsALysl, pa3Butue. CyKIeccHus.

[IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U pEeK. DKOCHCTEMa XBOMHOIO
WJIM [IMPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHBIE  JKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
Bbuonornueckoe 1 X03sHCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3noobpaszue kak @akTop ycroiunBocTH 3kKocucteM. CoxpaHEeHHE
OMOJIOrHUECcKOTo pa3sHOOOpa3us Ha 3eMIle.

Yuenne B. U. Bepuaackoro o Omochepe. ['panutipl, coctaB m CTPyKTypa
onoceprr. XKuoe BemecTBo m ero ¢yHKiuu. OcobeHHOCTH OMochepsl Kak
rno0agbHOW 3KocucTeMbl. JluHammuueckoe paBHOBecMe U oOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOT€OXMMHUYECKUE LUKIIBI 3JIEMEHTOB (yTiepoJa,
a3oTa). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3eMian. AHTPONIOreHHbIE U3MEHEHUsI B Onocdepe.
['mo0anbHbIE SKOJIOTHYECKUE TPOOTIEMBI.

CocyiecTBoBaHMe IIPUPOABI 17} YeJIOBEYECTBA. CoxpaHeHune
Oropa3zHoo0pa3us Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
YIOPABJICHUS TPUPOIHBIMU pECypcaMM U HX HCHONb30BaHue. JlocTuxkeHus
OMOJIOTMH U OXpaHa MPUPOIBI.

JdemoncTpanumu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmumer u cxemsl: «[luieBsie nenn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupognsie coobmectBa», «llennm nuranus», «IKoJoruyeckas NUPaMUIay,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « DKOocUCcTeEMA
XBOWHOTrO  Jjeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JCUCTBHS HAa NOpUPOAY», «BaxkHEHMIIME HMCTOYHHKHU
3arpsi3HEHMs BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHeilIIasi cocTaBisioIIas
ouocheps», «PakTopbl Aerpaganuu nousBy», «llapHukoBelil 3Qdpex», «DakTopbl
PaIMOAaKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas cTpykTypa Ouocheps»,
«PacnpocTpanenue xu3HH B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIE».

OobopynoBaHue: Mojenb-anminkanus «TUnuuHble OHOLEHO3bD», repbapuii
«PacturensHble cooluiecTBa», kouiekuun «buouenosy, «Bpenurenu BakHenmmx
CEJIbCKOXO035UCTBEHHBIX KyJIbTYpP», TepOapuu U KOJJIEKIUU PACTEHUN U )KUBOTHBIX,
OpUHAAICKAIIME K PAa3HbIM 3KOJIOTMUECKMM TIpynmnaMm oJHOro Buja, KpacHas



kaura Poccuiickoit @eneparu, M300paKeHUs] OXPaHSIEMbIX BHJIOB PACTCHHUM U
KUBOTHBIX.

[UDIAHUPYEMBIE PE3VJIbTATbI OCBOEHUA IIPOIPAMMBI 110
BUOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBalTCS TpPeOOBaHUS K pe3yibTraTaM
OCBOCHMs  OOydaloUIMMHCA MpOrpaMM  CpEeJHEero oomero oOpa3oBaHMA:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3yJIbTATOB OCBOEHUS IpenmeTra «buomorus»
BBIICIICHBI CIIEAYIOIINE COCTABIISIIONINE: OCO3HAHWE OOYJArOITUMUCS POCCUHCKON
rPaXIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEILHOCTH
U CaMOONPEACIICHUIO, HalWyhe MOTHUBAIMM K  OOy4eHHI0  OHOJIOTHH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHMX YOEKIECHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAAUIIUN Pa3BUTHS OHOJOTHYECKOIO
3HAHMSI, TOTOBHOCTh M CIIOCOOHOCTHh OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0  00pa30BaHMsI, HAJIWYHWE HKOJOTMUYECKOTO ITPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LICJIM U CTPOUTD KU3HESHHBIC TIJIaHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHMS MpeameTa «buonorus» JOCTUTaroTCs B
€AMHCTBE Y4YEOHOM M BOCIHUTATEIBHON JIESITEIBHOCTH B COOTBETCTBUU C
TPAAUIIUOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, MPHUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHHUS, CAaMOBOCIHUTAHHS U
CaMOpa3BUTHSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MaTPUOTHU3MA,
YBOKEHUS K 3aKOHY U MPABOIMOPSAIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACICIUIO W
TPaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit dexnepaiuu, mpupoae u
OKPYKaroUIeH cpere.

JInyHOCTHBIE pE3yibTaThl OCBOEHUSI yueOHOro mpeamera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YUYAIOUIUXCSl PYKOBOJICTBOBATHCS
copMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAIlMl, TIO3UTHBHBIX BHYTPEHHHX  yOCXKJCHUH, COOTBETCTBYIOIIHUX
TPAJUIIUOHHBIM IIEHHOCTSIM POCCUMCKOro OOIlEeCcTBa, pacIIMpeHUe >KU3HEHHOTO



ONBITA U OMBITA AEATEIBHOCTH B IMPOIECCE PEATM3alUH OCHOBHBIX HANpPABICHUN
BOCIIUTATEJILHOU I€SITEILHOCTH, B TOM YHCJI€ B YACTH:
1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA U MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX M TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHHSIM COBPEMEHHOMU KU3HHU U OOBSICHATH €¢;

YMEHUE YYHUTHIBATh B CBOMX JECUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSMU, KYJIbTYPHBIMHU LIEHHOCTSMHU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABaTEIbHBIX H HCCICAOBATCIBLCKUX 3a7a4, YBaKHTEIHHOTO
OTHOLIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKON TPaKIaHCKON MJICHTUYHOCTH, MAaTPUOTU3MA,
YBaXKEHHS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH mnepea PoauHoil, ropaoctu
3a CBOH Kpa#, cBOIO PolMHY, CBOW SI3bIK M KYyJNbTYpPYy, HNPOILLIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSTHUKAM TTPUPO/IbI,
JNOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHHWBATh BKJIAJ] POCCHUUCKMX YUYEHBIX B CTAHOBJICHHUE U
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAYCHHsS OWOJOTMHM B IO3HAHUM 3aKOHOB
MIPUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 um 3amuTte (OTedecTsna,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PELICHUS,
OPHEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIJIa B TOCTPOEHUE YCTOMYMBOTO OYTyIIIETO;



OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAaHHOTO TPHUHATHS I[IEHHOCTEH CEMEMHOM JKWU3HU B COOTBETCTBHUH C
TpaauusMu HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIIEHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMAHKE YMOIIMOHAIBHOTO BO3ICHCTBUSI JKMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHUJAAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnueckoro Bocnutanus, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIArONoJy4Yns:

MOHMMAHUE W peajau3amus 370pOBOTO M Oe3omacHOro oOpa3a >KH3HU
(310poBO€  TUTaHWE, COOJIIOJIGHHE TUTMEHWYECKHX TpPaBWJI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHUH U OTAbIXa, peryjsipHas dundeckas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
c0OCTBEHHOMY (hU3UYECKOMY U TICHXUIECKOMY 3I0POBBIO;

MOHMMAHWE I[EHHOCTH TIPaBUJ HWHJUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3TOPOBbIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEIHBIX MPHUBBIUEK (YHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIOOHE;

TOTOBHOCTh K AaKTHMBHOM JESITENIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSITH TaKyI0 JEATEIbHOCTD;

WHTEPEC K pa3IMdHbIM cdepam MmpodhecCHOHANBHOU eATEIbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOP Oyaymed mpodeccun U peaTn30BbIBATH
CcOOCTBEHHbBIC KU3HECHHbIC TIJIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpA3OBaHHWIO Ha
MPOTSKEHUU BCEW KU3HU,

7) 3K0JI0TN4eCKOTr0 BOCIIUTAHUSA:

HKOJIOTHYECKH II€JIe€CO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYpPhI: TMPHOOpPETEHHWE OIbITa
MJJAHUPOBAHUSI TOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCHEACTBUM ISt
OKpY>Karollle Cpeibl;

OCO3HaHHUE TI00aTbHOTO XapaKTepa IKOJOTHYECKUX MpoOJieM U MyTel ux
pelieHus;



CHOCOOHOCTh HMCHOJB30BaTh MpPHOOpETaeMble MpPU H3YYEHHH OHOJIOTUU
3HaHWS W YMEHHsS TPU PEIICHWH TpoOJieM, CBSA3aHHBIX C PaAlMOHAIHHBIM
IPUPOJIOTIONB30BaHUEM  (COOMIOJIEHUE  TMpaBUI  TOBEJIEHUS B MPHPOJE,
HaIlpaBJICHHBIX HAa COXPAaHEHUE PABHOBECHS B DKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHUCTEM, Orochepsl);

aKTUBHOE HENPUATHE JCHUCTBUM, NPUHOCIIIMX BpEN  OKpYKalOIIEH
OPUPOAHON cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUATHBIE HKOJIOTHYECKUE
MIOCJEACTBYS NPEANPUHUMAEMBIX TEVCTBUN U NPEIOTBPAILIATD HX;

HaJU4yue Pa3BUTOr0 SKOJOIMYECKOI0 MBILUICHUS, IKOJIOTUYECKON KYJIBTYpHI,
ombITa NEeATEIIbHOCTH HKOJIOTUYECKOHN HaIIpaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBAaTbCA MMM B IIO3HABATEJIIBHOW, KOMMYHUKATHBHOM M COLMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHYECKOMN JEATEIBHOCTH dKOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHMAJIOre
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOW KYJIBTYpPbl KaK CpEICTBA
B3aUMOJICUCTBUS MEXKY JIFOAbBMU U TIO3HAHUS MUPA;

NOHMMaHUE creun(UuKy OHOJOTMM KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMHpPOBAaHNUK PALHUOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JIaHUU LIEJIOCTHOTO
IPEACTABICHHUS] 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodsieM
COXPaHEHUS IIPUPOIHOIO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OWOJIOTMH JIi COBPEMEHHOW IMBHIIM3AIINM:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pellaTh PEeCcypCHble  IPOOJIEMbl  Pa3BUTHUS
4eJI0BEUECTBa, MOMCKA MyTeW BBIXOAA U3 INIO0AJIBHBIX IKOJIOTUYECKUX MPOOIEM U
obOecrieueHns  MepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBLHOMY
UCTIOJB30BAaHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOTMYECKMX 3HAaHUM B LEJIAX
NOBBIIIEHUS] OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (DYHKIMOHAIBLHOW TPaMOTHOCTH OOydJaromuxcs, Gpopmupyemon
IPU U3yYEHUH OMOJIOTHH;

IIOHUMAHHUE CYLIHOCTU METOJOB ITO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMmble 3HaHMs J/JIi aHajau3a u
OOBSICHEHUS SIBJICHUI OKPYXAlOIIEro MUpa M MPOUCXOISAINIMX B HEM HM3MEHEHHUH,



yMEHHUE Jie7laTh OOOCHOBAHHBIC 3aKIIIOUEHHMs] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOIIUXCS JAaHHBIX C IEJTBI0 TIOTYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHHS IS
penieHust IpooJieM B peabHbIX KU3ZHEHHBIX CUTYaIIUSX;

OCO3HaHWE IIEHHOCTH HAY4YHOM JeATEeThHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO AEATEIHPHOCTh HHINBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHMUIO, K AKTHMBHOMY TIIOJYyYCHHIO HOBBIX 3HAHWA TIO OWOJOTHH B
COOTBETCTBHUH C KU3HEHHBIMH MMOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3ybTaThl OCBOCHHs ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuYMMble s (OPMHUpPOBAHUS MHUPOBO33PEHUS OOYYArOIIMXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOILEHAYYHbIE MOHSTHS, OTpa)Karollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUM(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIUsl, sIBJICHHE, MPOILIECC,
CUCTEeMa, HAyYHBIM (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpHs,
UCCJIEIOBaHHE,  HAOJMIOEHHE, HM3MEpPEHUE, OKCIEPUMEHT U JPYrux),
yHUBEpCajbHble ydeOHble JeHCTBUS (TIO3HABAaTENbHbIE, KOMMYHUKAaTUBHBIE,

pEryJsiTUBHbIC), obecrieurBaroIne dbopmupoBaHue (byHKIIMOHATBHOM
IPaMOTHOCTH UM  COIMAJIbHOM KOMIIETEHIIMM OO0YyYaloluxcs, CIOCOOHOCTh
oOyJaromuxcs MCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHPOBO33pEHUYCCKAE 3HAHWS W yHUBEpPCAJIbHBIC yYCOHBIE JCUCTBUS B
MO3HABATEJILHON 1 COIUAIbHON MPAKTHKE.

MeranpenMeTHbIE pPe3yJIbTaThl OCBOCHHS IPOTPAMMbI CPEIHETO OOIIEro
00pa3oBaHMsI TOJDKHBI OTPaXaTh:

OBJaanenne YHHUBEPCAJIbHBIMH yueOHBIMU NMO3HABATEIbLHBIMH
JeUCTBUSIMMU

1) 0a30Bble JJOru4YecKue JaeicTBUSI:

CaMOCTOSITEJIbHO  (popMynMpoBaTp W aKTyaJIM3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPHW OCBOCHUM 3HAHWK TPUEMBI JIOTHYCCKOTO MBIIIICHUS
(aHanmu3a, CHHTE3a, CpaBHEHMsI, KiaccuuKaIum, 0000IIeH s ), paCKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC MPU3HAKHU, YCTAaHABJIMBATH
CBSI3U C IPYTUMHM TIOHATHUSIMH);

OTIpENIEATh IEH JeATeIbHOCTH, 3a/JaBas IapaMeTphl M KPUTEPUU HX
TOCTIDKCHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA TETISIMU;

HCII0JIb30BaTh OMOJIOTUYCCKHUE TOHATHUS JJIs 0OBSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MPUPOJIBI;



CTPOUTH JIOTMUECKHUE paCCYXACHUsSI (MHIYyKTUBHBIC, JEAYKTUBHbBIE, IIO
aHaJIOTHM), BBISBISATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYITHPOBATH BHIBOIBI M 3aKIIFOUCHUS;

OPUMEHATh  CXEMHO-MOJIEJIbHBbIE  CpeicTBa  JUIsl  MPEJCTAaBIICHUS
CYLIECTBEHHBIX CBA3€H M OTHOUIEHUM B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a
TakKe  MPOTHUBOPEYM  Pa3HOTO  pOJAA,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIaH PEHICHHUS MPOOJIEMBI C YYETOM aHajIn3a WMEIOIIUXCS
MaTepuaibHbIX U HEMaTEpUaIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHBBI B JESATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKU TOCJIEICTBUN ACSITENFHOCTH;

KOODAWMHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSIX  PEaIbHOTO,
BUPTYAJIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH XKU3HEHHBIX IPOOJIEM.

2) 6a3oBbIe MCCIEN0BATEILCKHE HeCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEI0OBATEICKON U MMPOCKTHON JESTEIbHOCTH,
HaBBIKAMHU  paspemieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELLIECHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJOB ITO3HAHUS;

UCIIOJIb30BaTh pa3jMyYHble BUABl JEATEIBHOCTH IO TOJXYYEHHIO HOBOTO
3HAHUS, €r0 WHTEpIpeTaluy, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYEOHBIX
CUTYaIlUsAX, B TOM YHUCIIE TIPH CO3JaHUH YICOHBIX U COLMATBHBIX TPOCKTOB;

(GopMupOBaTh HAyYHBIM TUI MBIIUICHUS, BIaJIeTh HAYYHONU TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpMYyJIHMpOBaTh COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISIT  TIPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJIM3UpOBaTh 3aj]auy,
BBIIBUTaTh TUIOTE3Yy €€ pEeLICHUs, HaXOAWTh apryMEHThI Ul J0Ka3aTelbCTBa
CBOMX YTBEPXICHUH, 3a7aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATh TMONYYCHHBIE B XOJE€ peHICHHWs 3a7aud pe3yJbTaThl,
KPUTHUECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBIN TOUCK TEpEeHOCca CPEACTB M CIOCOOOB
JeHCTBUS B MPO(ECCUOHAIBHYIO CpELY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO U IPAKTHUECKYIO 00JacTH
KHU3HEIESITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;



BBIJIBUI'aTh HOBBIE WJEH, MpeiaraTb OPUTMHAIBHBIE MOIXOJbl U PELICHUS,
CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

3) pa6ora ¢ undgopmanueii:

OpPUEHTUPOBATHCS B Pa3IMUHBIX UCTOYHUKAX UHPOpMALUU (TEKCTE yueOHOro
nocoOusi, HAy4YHO-IOMYJIAPHOM JUTeparype, OHOJOTHYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B MHTEpHeTe), aHamM3HpOBaThH
UHGOPMAIIMIO PA3INYHBIX BUOB U (POPM MpeCcTaBICHUS, KPUTHUECKH OIICHUBATD
€€ IOCTOBEPHOCTh U HEMTPOTHUBOPEYUBOCTH;

(GopMyIMpOBaTh 3alPOChl U NPUMEHATH PA3IUYHBbIE METOJbl IIPU MOUCKE U
otrOope Onosiornyeckoil nHGoOpManuy, HEOOXOAUMOM ISl BBIIIOJHEHUS! Y4eOHBIX
3azay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJbTYPY aKTUBHOT'O HUCIIONIb30BaHUS PAa3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPAaTh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
ounonornueckoil nHPpopmauu (Cxemsl, TpaduKu, JUArpamMMbl, TaOIHIIBI, PUCYHKH
H pyToe);

UCIIOJb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Hpu paboTre cC
Ouonornueckoil uH(poOpManuen: TNPUMEHATh XUMHYECKHE, (QU3NUYECKUEe U
MaTeMaTHUYeCKUe 3HAKM U CUMBOJIbI, (hopMyIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HarJIAIHOCTH;

BJa/J€Th  HABbIKAMU  pPACIO3HABaHHWA U 3allUThl  HMH(OpMAIUH,
UH(POPMALIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OgByaieHHe YHMBEPCAIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUAMM:

1) oO1enme:

OCYIIECTBJISATh KOMMYHHKAIIMH BO BCEX cpepax KU3HU, aKTUBHO Y4acCTBOBATH
B JIMAJIOre WM JUCKYCCHM IO CYHIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEIBHO BBINOJHEHUS MpeiaraeMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH IMO3MIMI JIPYTUX YYaCTHUKOB
JIAaora Uil JUCKYCCHUH);

pacrno3HaBaThb HeBEpOaJbHBIE CpEACTBA OOLICHHs, MOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHMSI KOH(DJIMKTHBIX CUTYalUH,
YMETh CMATYaTh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PAa3IMYHBIMU CIIOCOOAMHU OOILIEHHA W B3aUMOJEUCTBHS, TOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOpPpEKTHOU (hopme HopMyIHpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOI0 TOYKY 3PEHHs C HCIIOJIIB30BAaHUEM
S3BIKOBBIX CPEJICTB.



2) coBMeCTHas AeSITeJIbHOCTD:

MOHUMATh W MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATbHOU
paboOTHI IPH peIIEHUH OUOJIOTHIECKON TIPOOIeMBbl, 000CHOBBIBATH HEOOXOAMMOCTh
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS NPU PEIICHUH YUeOHOMN 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUI C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 UjieHa KOJIJICKTUBRA;

NPUHUMATh €M  COBMECTHOM  JEATEIbHOCTHU, OPraHU30BbIBATH WU
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITh IUIAH JCUCTBH,
pacmpeiensiTb poiau ¢ Y4E€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KA4ye€CTBO CBOErO0 BKJAJla M KaXXJIOTO y4YaCTHHMKA KOMAaHIbl B
o0muii pe3ynbTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IPOCKTHI, OLIEHUBAaTh UJEHU C TO3UIUU HOBU3HBI,
OPUTHMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITh HHAIIHATHBHBIM.

OBJajieHne YHMBEPCAJIbHBIMH PEryJSSTUBHBIMU A€HCTBUSIMM:

1) camoopranusamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [JIS BBIABICHUS TPoOIeM U HX
pelIeHus B 5KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BEIOMpATh HAa OCHOBE OHWOJIOTMYECKMX 3HAHWW TIICJICBBIC M CMBICIOBBIE
YCTAHOBKH B CBOMX JACHCTBUSX W MOCTYINKAaX MO OTHOIICHHUIO K JKMUBOU MPUPOJE,
CBOEMY 3JIOPOBBIO U 3[IOPOBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBIIITh MO3HABATEIBHYIO JESTEIbHOCTD, BBISBIATH
po0JIeMBI, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHON
JEATEeIbHOCTH U )KU3HECHHBIX CUTYyaIUsX;

CaMOCTOSITENIbHO COCTaBJATh IUJIaH pEHICHHs MpoOJeMbl C  y4E€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIIIOYTCHHUI;

JaBaTh OLICHKY HOBBIM CUTYalIUsIM;

paciupsATh paMK{ y4eOHOro MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JIeNaTh OCO3HAHHBIM BBIOOP, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBIICHUIO IIUPOKOW DPYIAUIUU B
pa3HbIX O0JACTSIX 3HAHMM, IOCTOSIHHO IOBBINIATH CBOW 0Opa30BATENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIbHOCTD,
OIIEHUBATh COOTBETCTBHE PE3YyJIbTATOB IIEISM;



BIAJ€Th  HABBIKAMHM  TO3HABATENHbHON  pedJeKCUM KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM UM MBICIUTEIBHBIX TMPOLIECCOB, HMX PE3yJbTaTOB U
OCHOBAHUM, UCIOIB30BaTh MPUEMBI pedIEKCUU NI OIEHKH CUTyalluH, BbIOOpA
BEPHOI'O PEILICHHS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS MO HUX
CHIKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYTMX I@pU aHajdu3e pe3yJbTaToB
JEATEIIbHOCTH;

3) npuHsATHE ce0sl M IPYTrHUX:

MPUHUMATH ce0sl, IOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrMX IIpU aHajdu3e pe3yJbTaToB
JEATEIIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIHOKU;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIUU JPYTOro YeJIOBEKA.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmeTrnsie pe3ynpTaThl ocBoeHus mporpamMmbl COO mo Ouojoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue st yueOHoro npeameta «buonorus»
HAy4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHUM, BUJBI JESTEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX yU4EOHBIX CHUTYallUAX, & TaKKe B pealbHBIX
KU3HCHHBIX CHUTYyaIMsIX, CBA3aHHBIX ¢ Owosorued. B mporpamme mpeaMmeTHBIC
pe3yabTaThl MPEACTABICHBI IO TOAaM 00yUYCHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 10
KJlacce NOKHBI OTPAXKaTh:

c(hopMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAYyYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpPa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOCeKHBIX yUYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
IPAaMOTHOCTH Y€JIOBEKA JJIsI PELICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpKAHUE OWOJIOTUYECKUX TEPMHUHOB M TOHSTHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTabonau3Mm (0OMEH BEIIECTB M IPEBpaIlCHUE
SHEPI'uM), TOMEOCTa3 (CaMOpEryJIsiiius), YPOBHEBAsI OpraHU3AIUsl )KUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHUE (PEIIPOIYKIIHS ), HACTEACTBEHHOCTh, K3MEHUYHUBOCTD, POCT U
pa3BUTHE;

yMEHHE U3JIaraTh OHWOJIOTHYECKHEe Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAs, IICHTpaJbHAs JOrMa MOJCKYJISIpHON Ounosoruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOT000Opas3usi u



IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensite rpaHuULlbl
UX MIPUMEHUMOCTH K )KHBBIM CUCTEMaM,;

YMEHUE BIJIAJIETh METOJIAMU HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAaHUE JKUBBIX CUCTEM, IPOLECCOB U SBJICHWM, OpraHu3alMs U MNPOBEACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTa,  BBIABI)KEHHWE  THIIOTE3bl,  BBIABIICHUE
3aBHCUMOCTH MEXAY HCCIEAYEMbIMH BEITUYHMHAMU, OOBSICHEHHE MOTyUYEeHHBIX
PE3yNIbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJBI HA OCHOBAHUU TIOJYUYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJIENSATh CYLIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MIPOIIECCOB: OOMEHa BEIIECTB M MPEBpAIICHHs SHEPTUU B KIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M DHEPreTUYECKOro oOMEeHa, XEMOCHHTE3a, MHUTO3a, Meio03a,
OIUTOIOTBOPEHUS, PA3MHOXKCHHS, WHIUBUAYAJIbHOTO pa3BUTHSA OpraHU3Ma
(oHTOTECHE3);

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS AJi1 OObSACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JJI1 IPUHATHS NMPAKTUYECKUX PELICHUHA B MOBCEAHEBHOU
KU3HU C IeNplo obecredeHusi 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBbSA
OKpYKaroIIMX JIOAEH, COONII0IEHUSI HOPM I'PaMOTHOTO MIOBE/ICHHUS B OKPY>KArOIIEn
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBpEMEHHOM  Ouosiornd U OMOTEXHOJOTMH A1 palMOHAIbHOIO
IPUPOIOTIONH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHble TEHETHYECKHE 3aJayd Ha MOHO- H
OUTUOPUIHOE CKpEIMBAaHUE, CLEIUICHHOE HacJleI0BaHUE, COCTaBISATh CXEMbI
MOHOTHMOPHU/IHOTO CKpEIIMBAHUS JJIsl MPEJCKa3aHMsl HAcleAOBAaHUS NPU3HAKOB Y
OpTraHHU3MOB;

YMEHHE BBIMOIHITH JTA0OPAaTOPHBIE M MPAKTHUYECKHE palOThI, COOIIOAATH
mpaBuiIa nMpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYIOBaAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh W HHTEPIPETUPOBATh HHOOPMALUIO
OMOJIOTMUECKOTO  COJAEPIKAHMS, BKJIIOYAIONIYIO TIICEBIOHAYYHBIC 3HAHHUA W3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBa MacCOBOM MH(OpMALINU, HAYIHO-TOMYJISIPHbIC
MaTepuaibl), STUYECKHE acCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OWOJIOTHH,
MeAMIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOLIEHUS,
000011ast OMOIOTHYECKYI0 MH(GOPMAITMIO M3 HECKOJBKMX WCTOYHHKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUITHBIN anmapaT OMOJIOTUH.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 11
Kjlacce TOJKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OpPMHpPOBAHHH COBPEMEHHOIH €CTEeCTBEHHO-



HAyYHOW KapTHHBI MUpPAa MU HAYYHOIO MHPOBO33PEHHS, O BKJIAJ€ POCCUWCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIUMOHAIBHOU
TPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs] )KU3HEHHBIX 3a]1aY;

YMEHHE pacKphIBaTh COAEpKaHUE OMOIOTMUYECKMX TEPMUHOB U MOHATHM: BUI,
HOMYJISAIMSL, TEHO(POHJ, 3BOJIOLUS, ABIKYIIME CHUIbl ((aKTOpBI) HBOJIIOLIUHY,
MIPUCTIOCOONICHHOCTh OPTaHU3MOB, BHI000pa30BaHME, SKOJOTHUYECKUE (DAKTOPHI,
HKOCHUCTEMa, TPOMAYIECHTHI, KOHCYMEHTBI, PpEIYyLEHThl, IeNH NUTAHHS,
AKOJIOTHYECKas MUpaMua, OMoreoneHos3, onocdepa;

yMEHHE H3/1araTh OHOJOTMYECKHE TEOpUM (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBOJIOIMM), 3aKOHBl U 3aKOHOMEPHOCTU
(3apogpimieBoro cxonactsa K. M. baspa, uepegoBaHusi IJaBHBIX HalpaBiIE€HUN U
nytei aBomoru A. H. CeseprioBa, yuenuss o 6uochepe B. 1. Bepuanckoro),
OTIPECIISATH TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BJIAJIETh METOIaMU HAYYHOI'O MO3HAHUA B OMOJIOTUHU: HAOIIOACHHUE U
ONMCAaHUE JKMUBBIX CUCTEM, IPOLECCOB U SIBICHWM, OpraHu3alus U MNPOBEACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTa,  BBIIBIDKEHHWE  THIOTE3bl,  BBIABICHUE
3aBHCUMOCTH MEXAY HCCIEAYEeMbIMH BEITUYHMHAMHU, OOBICHEHHE MOTyUYEeHHBIX
pe3yJIbTaTOB, UCIOJb30BAaHHBIX HAYYHBIX NOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICIATh CYIIECTBEHHbBIE IPU3HAKU CTPOEHUS OHOJOTMYECKUX
OOBEKTOB: BHJOB, TOIMYJALNNA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBCHHON
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIHOCOOIEHHOCTU
OpraHM3MOB, JIEHUCTBUS SKOJOTMYECKHX (DAKTOPOB HaA OpraHM3Mbl, IEpeHoca
BEIIECTB W TIOTOKAa DJHEPTMH B DKOCHCTEMAaX, AHTPONOTECHHBIX W3MEHEHHHA B
HKOCHUCTEMAaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOTCOXHMHUYECKUX
IIUKJIOB B Onocdepe;

YMEHHE NMPUMEHATh MOJyUYEHHbIE 3HAHUS AJi1 OObSACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUM, JJI1 IPUHATHS NMPAKTUYECKUX PELICHUNA B IOBCEAHEBHOU
KU3HU C IeNplo obOecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKPYKAIOIINX JIOACH, COOMII0IEHUSI HOPM I'PaMOTHOTO TIOBEICHHUS B OKpY>KaroIIen
OPUPOJIHON cpene, MOHMMaHUE HEOOXOJMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOU OMOJIOTHY /1JIsl pallMOHAILHOTO MPUPOOIIOIb30BAHMS;

YMEHHE pelIaTh dJIEMEHTapHbIe OMOJIOTHMYECKUE 3a/7a4l, COCTABIATH CXEMBI
MepeHOoca BEIECTB U DHEPTUU B IKOCHUCTEMax (LIeTH MUTaHus);

YMEHHE BBINOIHITH J1a0OpAaTOPHBIE M MpPAaKTHUYECKHE paboThl, COOIOAAThH
npaBuiIa nMpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYI0BaAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATh HHOOPMALIUIO
OMOJIOTHYECKOTO  COJAEPKAHMS, BKJIIOYAIONIYIO TIICEBIOHAYYHBIC 3HAHHUA W3



Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpMaLUY, HAYYHO-IOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJ00aldbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCbMEHHBIE U YCTHBIE COOOLIEHUS,
000011251 OMOJIOTMYECKYI0 MH(POPMALUIO U3 HECKOJIBKMX MCTOYHUKOB, FPAMOTHO
MCII0JIb30BaTh NOHATUITHBIN anmapat OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HanmeHoBaHHeE pa3aeiioB H TeM nudpoBLIe
Ne ni/nn P KonTpoabu IIpakTnyeck (mudpp )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
ble padoThl e padoThbl
pecypchl
bu6mmoreka [IOK
! buonorus rax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBEIE cCTEMEI U NX OpraHU3aIus 1 buGnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUNA COCTAB U CTPOEHHUE KIIETKHU 8 1 buGnnorexa LIOK
p https://m.edsoo.ru/7f41¢292
4 KusHeneaTeapbHOCTh KIETKHA 6 Bubmaorexa IIOK
https://m.edsoo.ru/7f41¢292
5 Pa3MHoOxeHne 1 MHAUBUAYATbHOE Pa3BUTHE 5 1 bubmnoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTS U H3MEHUYUBOCTD 2 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnuorexa [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 4



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaunmeHoBaHMe pa3/ieJioB U TeM ungpoBbie
Ne /i P Kontpoasnbl | IlpakTudeckn (mudpp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
e padoThbl e padoThbI
pecypcsbl
bubmuoreka [JOK
1 0 9 1
JBOIIOUHOHHA] OHOTOTHS https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opraausmsl U OKpYKaromas cpeaa 5 1 bubmorera [IOK
P py - pe https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Coo01ecTBa ¥ 9KOJIOTHUECKHUE CHCTEMBI 9 hitps:/m.cdsoo.ru/7f4 1 cc74
bu6mmoreka [{OK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 2.5



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

KAJIEHIAPHO TEMATHYECKOE INTAHUPOBAHUME

10 KITACC
KoanuectBo
Ne Tema ypoka JacoB Jara DJIeKTPOHHBbIE U (POBBIE
n/n Bee | K U3y4eHust oOpa3oBaTeJibHbIE pecypchl
n/p
ro |/P
bubnmnoreka IJOK
1 Buonorus B cucreme Hayk 1 01.09 https://m.edso00.ru/863e¢6122
https://m.edsoo.ru/863e632a
) Mertonbl no3HaHu xuBOH pupoasl. [Ipaktudeckas padbora Ne 1 «Vcnonb3oBanue 1 0.5 |08.09 bubmuorexa LJOK
Pa3IMYHBIX METOMIOB IPH U3yUEHUH OMOJIOTHIECKUX OOBEKTOBY ’ ’ https://m.edsoo.ru/863e6122
3 buonoruueckue cucre olLecc 3yueHue 1 15.09 bubmmorera LIOK
MOJIOTUYECKHUE CUCTEMBI, TI bl U UX U3yYEHH .
" - 1IPOtt 4 https://m.eds00.ru/863e¢6564
bubnmnoreka [JOK
4 X i .B 1 22.09
UMHWYECKUH COCTaB KJIETKH. Bosa 1 MuHEepaIbHBIE COMTI hitps:/m.cdsoo.ru/863c674c
bu6mmoreka IJOK
b . 1 29.
5 enku. COCTaB U CTPOCHHE OCITKOB 9.09 https-//m.cdsoo.rw/863¢6b72
6 ®epmeHTH — Ononornyeckue karanm3atopsl. Jlaboparopuas padora Ne 1 «M3yuenue | 05 | 06.10 bubmmorexa [IOK
KaTaTUTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha MPUMEpPE aMUJIa3bl HIIH KaTala3bl)» ’ ’ https://m.edso0o.ru/863e6b72
bubnmnorexa IJOK
7 vy I 1 13.10
HICBOABL THHITIb https://m.edsoo.ru/863e¢6870
bu6mmoreka [JOK
8 Hyxneunnossie kuciaoter. ATD 1 20.10 https://m.edsoo.rw/863e6d5c
bu6mmoreka IJOK
n . 1 25.1
9 CTOpHS U METOJIbI M3ydeHus KieTku. Knetounas teopust 5.10 https://m.edsoo.ru/863¢6688
10 | KireTka kak 1enocTHas )KuBas CHCTeMa 1 27.10
11 | Ctpoenue sykapuoTHueckoi kietku. Jlaboparopnas padota Ne 2 «3ydeHue ctpoeHus 1 0.5 | 10.11 bu6nuorexa LIOK



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

KJIETOK PacTEHHIA, )KHBOTHBIX, TPHOOB U OaKTepHii 10l MUKPOCKOIIOM Ha TOTOBBIX
MHUKpPOIIpENapaTax U UX OIMHCAHHUE)

https://m.edso0.ru/863e6{10
https://m.edsoo.ru/863e716¢

bubnmnoreka IJOK
12 17.11
OOMeH BellecTB Wil METa0oIH3M 7 https:/m.eds0o.ru/863e766¢
bubnmnoreka IJOK
13 | ®orocunTe3. XeMOCHHTE3 24.11 https://m.edsoo.ru/863¢7c98
. bubauoreka LIOK
14 | DHepreTnyeckuii 0OMeH 01.12 https://m.edsoo.rw/863¢7aae
g }Ig;ge;m:ﬁ I;HKJI I:)J;ZTKH. i[enaeHH:): KHGT:I/I.O M:TOZ Haiop:wzp:aﬁ paborta Ne 3 N Bumorexa LIOK
«HaOmonenne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX . . https-//m.cdsoo.rw/863¢7ded
MUKpOTpenapaTax»
bubnmnoreka IJOK
16 | buocunaTes Oenka. Peaknus MaTpUIHOTO CHHTE3a 15.12 htps://m.edsoo.ru/863e796e
bubmuoreka [IOK
17 | Tparcnsmus — 6mnocuHTe3 OeKa 22.12 https://m.edsoo.rw/863e796¢
bubnmnoreka IJOK
1 H — 29.12
8 eKJIETOYHBIE (DOPMBI JKU3HU — BUPYCHI 9 https://m.edsoo.ru/863¢7540
bubnmnoreka IJOK
19 | ®opMbl pa3MHOKEHHSI OPTaHU3MOB 12.01 https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuoreka [IOK
2 Meii 19.01
0 eHos 20 https://m.edsoo.ru/863e7f4a
)1 OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KieToK. OmiogorBopenue. JlabopaTtopHas padorta Ne 05 | 26.01 bubamorexa [IOK
4 «/3y4yeHue cTpOoeHHUs OJIOBBIX KIJIETOK Ha TOTOBBIX MUKPOTIpEapaTax» ' ' https://m.edsoo.ru/863e81b6
bubnmnoreka IJOK
22 | MuguBuayanbHOE pa3BUTHE OPTAHU3MOB 02.02 https://m.eds0o.ru/863e8436
bubmuoreka [IOK
23 | I'eHeTnka — HayKa O HACJIEICTBEHHOCTH U U3MEHYHUBOCTH 09.02 hitps-//m.cdsoo.rw/863¢86£2
bub OK
24 | 3aKOHOMEPHOCTH HACJICJIOBAHUS PU3HAKOB. MOHOTHOPUIHOE CKPEIIIMBAHUC 16.02 nomotexa I

https://m.edso00.ru/863e8878



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

bu6mmoreka IJOK

25 | JuruGpumgHoe ckpenBaHue. 3aKOH He3aBUCUMOT0 HACIIeIOBAaHUS TIPU3HAKOB 1 24.02 https://m.edsoo.ru/863e89a4
g C;ennelgH(c:e H?)CJZ)GII%B&HI/IGOHI;)I/I?)HaKOI;. Ha6(())p2T§5Heaﬂ pafom No 5 ;I;I;)yqeﬂnz 1 os | or0s Butmorexa LOK
bTaTOB MOHOTHOPHUAHOI'O U JUT'MOPUAHOI" HUBaHUA HJIbI H . .
besyl PIA A P bett yAP . https://m.edsoo.ru/863e8c60
TOTOBBIX MHKPOIIpETiapaTax»
bubmuoreka [IOK
27 | I'eneruka nona. HacnegoBanue Npu3HaKOB, CLHEIUICHHBIX C IOJIOM 1 16.03 https://m.edsoo.ru/863e8¢60
N3menunBocTh. HenacnencTeeHHas M3MeHYMBOCTE. JlaboparopHas padota Ne 6.
28 | Uyuyenne monu(pUKaMOHHON N3MEHYNBOCTH, IOCTPOCHNE BAPUALIMOHHOTO psfa U 1 0.5 |30.03 Bubmiorexa LIOK
M Iv[ Hv ’ p puart pAR ) ) https://m.edso0.ru/863e8efe
BapUaIOHHON KPUBOW»
79 Hacnencreennast nameHunBocTh. JlaboparopHas pabora Ne 7. « AHaNHM3 MyTamui y 1 0.5 | 06.04 bubmmorexa [IOK
Zpo30(IITEI Ha TOTOBBIX MUKPOITIpEraparax» ' ' https://m.edsoo.ru/863e8efe
bu6mmoreka IJOK
r 1 13.04
30 cHeTHita Aeropera 30 https://m.edsoo.ru/863e8d78
31 PesepBHBIiT ypok. O6o0mieHne o Teme «HacmeacTBeHHOCTh U I3MEHUYHNBOCTD | 20.04
OpraHU3MOB» ’
bubnmnoreka IJOK
32 | Cemekuus Kak HayKa | MIPOIECC 1 27.04 https://m.edsoo.rw/863¢92 14
bu6 OK
33 | MeTonbl 1 JOCTHKEHHUS CEJEKLUNUN PACTCHUM U dKUBOTHBIX 1 04.05 ht?pf:?/ﬁiiii.m 136369214
bu6 OK
34 | bUOTeXHOJOTHA KaK OTpacib MPOU3BOACTBA 1 18.05 h?rpf:?/ﬁfdii,ru 1363¢9336
OBULIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 4



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KouaunuyecTBO yacos JlaTa
Ne DJIeKTPOHHbIE HH(PPOBBIE
n/n Tema ypoxa B HayHen o0pa3oBaTe/ibHbIE PeCypChl
cero lwp e | y
N bubmmoreka [JOK
1 2 1 03.09
BOJIOTHA 1 METOJBI €€ HIYHeHHIA https://m.edsoo.ru/863ea20e
bubnnoreka [JOK
2 14 i 00 1 10.09
CTOpHS Pa3BUTHS MIPEACTABICHHUI 00 YBOJIFOIIUN hitps://m.cdsoo.rw/863¢9570
bubnuorexa [JOK
3 M 1 17.09
HKPOSBOTIONHA https://m.edsoo.ru/863e9cle
[Tomymsmus Kak aIeMeHTapHasi €IUHUIA BUIAa U BOJIOLUH.
4 Jlabopartopnas padota Ne 1 «CpaBHEeHHE BHJIOB 110 MOP(HOIOTHIECKOM 1 0.5 | 24.09 bubmorexa [IOK
patopHai p B p a p y ' ' https://m.eds00.ru/863¢99¢6
KPUTEPHUIOY
bubnuorexa [JOK
5 1 01.10
JIBUoKyIIye cuibl (371ieMeHTapHble (PaKTOPhI) IBOIIOLUN https://m.edsoo.rw/863¢9dad
bubnuoreka [JOK
6 EctectBe i1 0TOOp U ero o 1 08.10
TECTBEHHBII 0TOOp 1 ero dopub! https://m.edsoo.ru/863e9ed0
Pe3ynbTarhl 3BOTIONUHN: TIPUCITOCOOJICHHOCTh OPTaHU3MOB U
7 BH1000pa3zoBanue. Jlaboparopuas padora Ne 2 «OnucaHue 1 0.5 | 15.10 bubmorexa [TOK
p ' paTopHas p B - ' ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJIEHHOCTH OPTaHU3Ma U €€ OTHOCUTEILHOTO XapaKTepay
bubnuoreka [JOK
8 Hampagne aKpOdBOIIIO 1 22.10
TPABIICHHA 1 Iy TH MaKpOIBOTIOLIH https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoOIONNAN 1 05.11



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

10

WcTopus xu3Hu Ha 3emiie U METO/bI €€ U3yUeHus

12.11

11 | 'umoTe3sl MPOUCXOXKIACHUS KU3HU HA 3eMIie 19.11 bubmmorexa LOK
p s ' https://m.edsoo.ru/863ea5a6
bubnnoreka [JOK

12 | Pa3 € XKu3 a 3emuie 10 3pa epuoza 26.11

BITHE RIS | MIIC TIO Spam 1 rieproztam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIIOIUN PACTUTEIHHOTO U )KUBOTHOTO MHUpA.
13 | IlpakTnyeckas padora Ne 1 «/3yueHue UCKOIIaeMbIX OCTATKOB 0.5 | 03.12 bubmorexa [TOK
p . p - M ' ' https://m.edsoo.ru/863ea8bc
pacTEeHUM U KUBOTHBIX B KOJIICKIIASIX)
bubnnoreka [JOK
14 | C 10.12
OBpPEMEHHAasl CUCTEMa OPTraHUYECKOr0 MUpa hitos://m.edsoo.ru/863cad8e
bubnuorexa [JOK

15 17.12
DBOJIIONMS YeIoOBeKa (AaHTPOTIOTEHE3) httos://m.cdsoo.ru/863eac2c

bu6mmoreka [IOK

16 24.12
JIBmokytiue cuibl (hakTopbl) aHTPOIIOTreHe3a hitps-//m.edsoo /86 3eadd4

17 | OcHOBHBIE CTaOUH SBOJIIOINHU YEI0BEKA 14.01

18 | YenoBeueckue pachl U MPUPOIHBIE adanTallMi YeJIOBEKa 21.01 bubmorexa [TOK

P pHpoa A H ' https://m.edsoo.ru/863eaca

19 PesepBHblit ypok. O60011eHne o TeMe « Bo3HUKHOBEHHE U Pa3BUTHE 28,01
JKW3HU Ha 3emiie» '

20 | Dxosorus Kak HayKa 04.02

bubnnoreka [JOK
21 | Cpensl obuta 9KOJOTHYEeCKre (PaKTo 11.02
PEILI OOHTAHM H SKOMOTHECKHE PaKTOpb! https://m.edsoo.ru/863eafec
Abuotnueckue dakropsl. JJaboparopras padora Ne 3.

2 «Mopdornoruueckre 0COOEHHOCTH PaCTEHUH U3 pa3HBIX MECT 0.5 | 18.02 bubnmmoreka [JOK
obutanusy. JlaboparopHas padora Ne 4. «BnusiHue cBeTa Ha pOCT U ' ' https://m.edsoo.ru/863eb10e
pPa3BUTHE YEPEHKOB KOJIEyCa»

buo6 OK
23 | buotndeckue hakTopbl 25.02 nomotexa I

https://m.edsoo.ru/863eb348
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DKOJIOTHYECKHE XapaKTepucTuku nomyisiun. [Ipakrndyeckas padora Ne

24 < y y 1 0.5 | 04.03
2 «Iloacy€Tt MIOTHOCTH MOMYJIAINI pa3HBIX BUIOB PACTCHUIN
bubnnoreka [JOK
25 | Coo0O —0 1 11.03
OODIIECTEA OPratu3Mon HOHEHO3 https://m.edsoo.ru/863eb46a
bubnnoreka [JOK
26 1 18.03
DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI) hitps://m.odsoo.ru/863cbd6a
7 OcHoBHbIE MOKa3aTeNN HIKOCUCTEMBI. DKOJIOTHYECKUE TUPAMU/IBL. 1 01.04 bubnmoreka [JOK
CaoiictBa 3xocucteM. Cykueccus ' https://m.edsoo.ru/863eb5fa
28 | IlpupoanHbie SKOCUCTEMBI 1 08.04
29 | AHTpOIIOTEHHBbIE YKOCUCTEMBI 1 15.04
bubmuoreka [JOK
30 | b — 17100 3 1 22.04
nocdepa — raobanbHas SKOCUCTEMA 3eMITH https://m.edsoo.rw/863ebbse
bu6mmoreka [IOK
29.04
31 | 3aKOHOMEPHOCTH CYIIIeCTBOBaHUs OHOChepsl 1 hitos://m.cdsoo.rw/863ebd 16
32 | YenoseuecTBO B Onochepe 3emin 1 06.05
bu6mmoreka [IOK
33 |C 1 13.05
OCYIIIECTBOBAaHHE IPUPOJIbI U YEIOBEUECTBA https-//m.edsoo.rw/S63ebale
34 PesepBHblit ypok. O600meHne Tembl «Co0o0I11ecTBa U IKOIOTUIECKUE | 20.05
CHCTEMBI» '
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbBI

10 KVIACC

Kox
nposepse
MOI0
pe3yJbTa
Ta

IIpoBepsiemble NpeaAMeTHBIE PE3YJIbTATHI 0CBOEHHSI 0CHOBHOI
0o0pa3oBaTeILHON MPOrPaMMbl CPeTHEr0 00IIEero 00pa3oBaHus

CdhopmupoBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME HAYTHOTO
3HAHMS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-
HayYHOU KapTHUHBI MUPa U HAYYHOTO MUPOBO33PEHHUS; O BKJIAJIE POCCHICKUX
1 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH; (PYHKIMOHAIBHOM

rpaMOTHOCTH YCJIOBCKA AJId PCIICHUA )KU3HCHHBIX 3a/1a4

YMeHHue pacKkpbiBaTh COJACpXKaHWE OMOJIOTHYECKUX TEPMUHOB M TOHSTHM:
KHU3Hb, KJICTKA, OPraHu3M; MeTa0oau3M (OOMEH BEIIECTB M MPEBPAIICHHE
SHEPTUM), TOMEOCTa3 (CaMOpEryysius), ypOBHEBas OpraHU3allus >KUBBIX
CHUCTEM, CaMOBOCIpOM3BEICHHE  (PEHmpOAYKIHs), HACJIEICTBEHHOCTD,

HU3MCHYUBOCTb, POCT U Pa3BUTUC

YMeHue wuznaratb OHOJOTHMYECKHE TEOpHH (KIETOYHas, XpOMOCOMHas,
MyTainmonHas), 3akouel (I'. Mennens, T. Moprana, H.. Basunosa) u
yaeHus (0 TIIEHTpaX MHOTrooOpa3usi W TPOUCXOXKICHUS KYIbTYPHBIX
pactenuii H.M. BaBwioBa), ompenensaTh TpaHUIBI MX MPUMEHUMOCTH K

ZKHNBBIM CUCTCMaM

YMeHue BJIaACTb MCTOAAMHU HAYYHOI'O ITIO3HAHUA B OHOJIOrUHU (Ha6J'II-OI[eHI/IC
U OIIHMCAHUC JKHBBIX CHUCTEM, IIPOLECCOB H HBJIGHI/II;'I; opranusanus u
IMPOBCACHUC OHOJIOrTYECKOI0 OKCIICPUMCHTA, BBIABMIXCHUC THUIIOTC3bI,
BBISAABJICHUC 3aBUCHUMOCTHU MCKY UCCIICAYCMBIMU BCIIMYHMHAMU, 00BsICHEHHE
MOJIYYCHHBIX PE3YyJIbTATOB, UCIIOJIBb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ n

3aKOHOB; YMCHHUC ACJIATh BbIBOJbI HA OCHOBAHUHU IOJTYUYCHHBIX p€3y.HI)TaTOB)

YMeHue BbIIENATh CyIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH
mporeccoB oOMEHa BEHIECTB W TPEBPALICHUS DJHEPTUU B  KIETKE,
¢doToCcHHTE3a, MIACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XeMOCHHTE3a,
MHUTO3a, MeHo03a, OIJIOJOTBOPEHMS], Pa3MHOXKEHUs, WHAUBUIYAIBHOTO

pa3BUTHS OpraHu3Ma (OHTOI'CHE3)

YMenmne MNPUMCHATH MMOJTYUYCHHBIC 3HAHUA IJIA 00BsACHEHNST OMOJIOTUIECKHUX




MpPOLUECCOB M SBJICHWM, JUIA MNPUHATHAS MPAKTHYECKUX PEIIEHUA B
MOBCEIHEBHOM KHM3HU B LENsIX oOecrneueHuss OE30MacHOCTH CBOETO
3JI0pOBBS U 3JI0POBBSI OKPYKAIOIIMX JIFOIeH, COOMIOACHHSI HOPM IPaMOTHOTO
MOBE/ICHUS B OKPYKAIOIIeH MPUPOTHON cpesie; MOHMMaHUe HEOOX0IUMOCTH
WCIIOJIb30BAaHUSL JTIOCTIKEHUN COBPEMEHHOW OHMOJOTHH M OHOTEXHOJIOTHIA

AJI palliuOHAJIBHOI'O IIPUPOAOII0JIb30BaHUA

VYmenue peuiatb OSJCMCHTAPHBIC TCHCTUYCCKHUE 3aJa4Yd Ha MOHO- U
,Z[I/II‘I/I6pI/II[HOC CKpPCIIUMBAHUEC, CHCIJICHHOC HACJICAOBAHUC, COCTABJISTH
CXEMBI MOHOI‘I/I6pI/II[HOl"O CKpCIIUBAHUA I IIPCACKA3aHUA HACICAOBAHUA

IIPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJIHATH na6opaTopHLIe U IIPAKTHYCCKUC pa6OTBI, CO6J'II-O,Z[aTB

npaBuja Mpu padoTe ¢ ydeOHBIM U JTa00pPaTOpHBIM 000pYJOBAaHUEM

YMeHHe KpPUTHYECKH OLEHUBATb M MHTEPIPETUPOBaTh HH(POPMALIHIO
OMOJIOTUYECKOTO COJEPKAHMS, BKIIOYAIONIYIO IICEBJIOHAYYHBIC 3HAHUS U3
paznuuHblX ucrouHukoB (CMMU, HayuyHO-momyssipHblE MaTepuabl);
TUYECKHE aClEeKThl COBPEMEHHBIX MCCIIEOBAaHUM B OMOJIOrUH, MEAMLIMHE,

OHOTEXHOJIOTHHA

10

YMeHue co3naBaTh COOCTBCHHBIC IMUCHMEHHBIE W YCTHBIC COOOILCHHMS,
0000mmass OMOJIOTHYECKYI0 HWH(POPMAIMI0 W3 HECKOJIbKUX WMCTOYHHKOB,

rpaMOTHO HCII0JIb30BAaTh MOHATUNHBIN arrmapar OHOJIOTHH

11 KITACC

Kox
nposepse
MOI0
pe3yJbTa
Ta

IIpoBepsiemble NpeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI 0CHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CPeTHEr0 00IIEero 00pa3oBaHus

ChopmupoBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME HAYIHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (HOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAyYHOU KapTHUHBI MUpPA U HAYYHOTO MUPOBO33PEHHUS; O BKJIAJIE POCCUICKUX
1 3apyOeKHBIX YUEHBIX-OMOIIOTOB B pa3BUTHE OUONOTHM; (HYHKIIMOHAIBEHOM

rpaMOTHOCTH YCJIOBCKA AJId PCIICHUA )KU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp:KaHHUE OMOIOTUYECKUX TEPMUHOB U TOHSTHIA:
BHUJI, TIOMYJISIIUs, TEHO(MOHJ, SBOIIOUUSA, ABUXKYIIHE CHUIBL ((PaKTOPBHI)
SBOJIIOLIHH, MPUCIIOCOONIEHHOCTh ~ OpPraHU3MOB,  BHUJ000pa30BaHUE,

SKOJOTHYCCKHEC Q)aKTOpBI, 3KOCHCTEMA, MMpOAYLUCHTHI, KOHCYMCHTHI,




peIAyLIEHThl, LENH TUTaHUsA, SKOJOTHMYeCKas MHpaMujia, OHUOTEeOILICHO3,

ouocdepa

YMeHue wu3naraTh OHWOJOTHYECKHE Teopuu (IBOIMIONMOHHAS Teopust Y.
JlapBuHa, CUHTETUYECKAasi TCOPHS IBOJIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponbimeBoro cxojactBa K.M. Bapa, yepenoBaHusl IJIaBHBIX HAIllpaBICHHMA
u myred oHBomommu  A.H. CeeproBa, ydyenuss o Ouocdepe B.U.
BepHuanckoro), ompenensTe TpaHUIBI WX MNPUMEHUMOCTH K IKHUBBIM

CHUCTEMAaM

YMeHne BIaIeTh METOJIaMH HAYyYHOTO MO3HAHUS B Onosoruu (HaOroneHne
U OIMCaHME >KMBBIX CHCTEM, IPOLIECCOB M SIBJICHMUN; OpraHu3alus H
IpPOBE/IEHUE OHMOJIOrMYECKOIO 3KCIEPUMEHTA, BBIJBM)KEHUE THUIOTE3BI;
BBISIBIICHHE 3aBUCUMOCTH MEXIY HCCIETyeMbIMUA BETMYMHAMHE, OOBSICHEHHUE
IIOJIyYEHHBIX PE3yJIbTaTOB, UCIOJIb30BaHHBIX HAYYHBIX MOHATHH, TEOpUN U

3daKOHOB; YMCHUC ACJIATh BbIBOJAbI HA OCHOBAHUU ITOJTYUCHHBIX peBy'J'ILTaTOB)

YMeHue BBIIEHATh CYHUIECTBEHHBIE INPU3HAKU CTPOCHUS OHOJIIOTMYECKUX
OOBEKTOB: BHJIOB, MOMYJSAIUI, MPOIYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB,
OMOTEOIIEHO30B M JKOCUCTEM; OCOOCHHOCTH IPOIECCOB HACIIECACTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOI'O ot0opa, BUI000pa3oBaHus,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB, JCUCTBUSA IKOJIOTHUECKUX (aKTOpOB Ha
OpraHM3Mbl, MEpPeHOca BEUIECTB U IMOTOKA OSHEPIUM B DIKOCHCTEMaX,
AHTPOIIOICHHBIX U3MEHEHHUM B IKOCHCTEMAaX CBOEH MECTHOCTH, KPyroBOpOTa

BEIIECTB M OMOTCOXUMHUIECKHX ITUKIIOB B Onocdepe

YMeHue MpUMEHSTh TOMyYeHHBIC 3HAHUS ISl OOBSICHCHHST OMOJIOTUICCKUX
MPOLIECCOB U SIBJICHUM, JUIsl MPUHATHS [PAKTUUYECKUX pEUICHUH B
MOBCEIHEBHOM KHM3HU B LENIX oOecrneueHuss OE30MacHOCTH CBOETO
3JI0POBBS U 3JI0POBBS OKPYKAIOIIMX JIFOIeH, COONMIOACHHSI HOPM IPaMOTHOTO
MOBEJICHUS B OKPYKAIOIICH TIPUPOTHON Cpesic; TOHMMAaHUE HEOOXOIUMOCTH
UCIOJIb30BaHUs TOCTHXKEHUN COBPEMEHHOM OHOJOTHH AJI palMOHAIbLHOTO

MMpUpPOAOITIOJIb30BAHHA

VYMmenue pelaTh 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3aaa4u, COCTaBJIATh CXEMBI

IIEPCHOCA BCUICCTB U OHCPIUH B 9KOCUCTEMAX (I_IGHI/I HI/ITaHI/IH)

YMeHHe BBINMONHATH JTa00OPaTOPHBIE W MPAKTHYECKHE pabOTHI, COONIIOIATH

npaBuiia mpu paboTe ¢ yueOHBIM U JIabopaTOPHBIM 000PyAOBaHUEM

YMeHue KpUTUYECKH OLIEHMBAaTh U HMHTEPIPETUPOBATH HH(OPMALIKIO
OMOJIOTHYECKOTO COJCpKAHMS, BKIIIOYAIOIIYIO IICEBJAOHAYYHbIE 3HAHUS U3
paznuuHblX ucTtouHukoB (CMMU, HayuyHO-momyssipHblE MaTepuaibl);
paccMarpuBaTh INIOOATbHBIE IKOJOTMYECKHE IPOOIEMBl COBPEMEHHOCTH,

(GhOopMHUPOBATH IO OTHOLIECHUIO K HUM COOCTBEHHYIO MTO3UITUIO
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YMeHne co3gaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOICHHS,
0000mmas OWOJIOTMYECKYI0 HH(POPMAIMI0 M3 HECKOJIbKUX HCTOYHHUKOB,

I'paMOTHO HCITIO0JIB30BATbH MMOHATUHHBINA alrrapar OHOJIOrUHU




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorus kak Hayka

1.1

buonorus — mayka o xwuBoil mpupone. Ponp Ouonoruu B popmupoBaHUU

COBPEMEHHOW HAay4YHOU KapTUHBI Mupa. CHUCTeMa OMOJIOTHIECKUX HAYK

1.2

Mertoabl MO3HaHUS KUBOW HPUPOAbI (HAOIIOJEHHE, SKCIIEPUMEHT, ONMCaHUE,
U3MEepeHue, KiaccuuKanus, MOJCIUPOBAHUE, CTaTUCTHYECKas o0OpaboTka

JTAHHBIX )

JKuBble cucTeMbl U UX opraHu3anusa

2.1

XKuspie cucremsl (OHMOCHCTEMBI) Kak NpenMeT u3ydeHus Ouosormu. CBoiicTBa

OMOCHCTEM M UX pazHooOpasue

2.2

YpoBHU oOpraHuzanuu OUOCHCTEM: MOJEKYJISIPHO-T€HETUYECKUM, KIJIETOUYHBIH,

OpraHU3MEHHBIN, MOMYISINOHHO-BUOBON, SKOCUCTEMHBIH, OrochepHbIi

XHUMHUYECKHUI COCTaB U CTPOCHUEC KIICTKH

3.1

XUMHUYECKUA COCTaB KIETKHM. XHUMHUYECKUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKpO3JeMeHThl. Bona u  mMuHepanbHble BeniecTBa. @OYyHKIUUM BOABI U

MHHCPAJIbHBIX BEIICCTB B KIICTKC. Hozmepn(aHHe OCMOTHYECKOTO OajaHca

3.2

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3amenuMbie M 3aMEHHMMbBIC aMHUHOKHCIOTBI. AMHHOKHCIOTHBIA COCTaB.
YPOBHHU CTPYKTYphI OCITKOBOW MOJICKYJIBI (MIEPBUYHAS, BTOPUYHAS, TPETHIHAS U
YeTBepTUYHAS CTPYKTypa). XHUMHUYECKHEe CBoOicTBa OenkoB. buonmornyeckue
¢byHKIIUU OEIKOB.

®epMeHTHl — Onosiornyeckue kartanuzaropbl. CTpoeHue (epmeHTa: aKTHBHBIN
neHTp, cyoctpatHas cnenududHocts. Kodepmentsl. Burtamunbl. OTnnums

(bepMeHTOB OT HCOPTaHUYCCKHUX KAaTaJIU3aTOPOB

3.3

VYrneBoasl: MOHOCaxapuabl (TJIFOKO3a, pub03a W Ae30KCHpu003a), Iucaxapubl
(caxapos3a, JaKTo3a) W TONHMCaxapuabl (Kpaxmai, TJIUKOTEH, IIEJUTI0N03a).
buonornyeckue GpyHKIIMU YTIeBOIOB.

Jlumuael:  TpurMuepuanl, — crepouns,  ¢Gochommnuasl.  ['wapoduiabHO-
rupodoOHbIe CcBoOWcTBAa. buonormueckne ¢GyHKiuu JunuaoB. CpaBHEHUE

YriieBoao0B, OEJIKOB U JIMIINI0B KaK HCTOYHHUKOB SHCPIruu

3.4

Hyxnennossie kucnotel: [IHK n PHK. Hykneotuasr — MOHOMEpPBI HYKJIIEMHOBBIX




kuciot. Crpoenue u Qynknuu JJHK. Crpoenne u dynkmum PHK. ATO:

CTpoeHHe U QYHKIIUU

3.5

HI/ITOHOFI/IH — HayKa O KJICTKC. Knerounas TCOPHU. MeTtoabl HU3YUCHUS KIICTOK

3.6

Krnerka xak nenoctHas xuBast cucreMa. OOLIMe NMPU3HAKU KIETOK: 3aMKHYyTast
HapykHas MeMmOpana, monekynbl JJHK kak reHernyeckuii ammapar, cuctema

cuHTe3a Oenka

3.7

Tunsl kIeTOK: dyKapuoTUyeckass u mpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
npokapuoruyeckoil  kinetku. Kierounas crtenka Oaktepuil.  CTpoeHue
AYKapUOTHUECKOM KJIeTKU. OCHOBHBIC OTJIMYUSI PACTUTEILHOM, XUBOTHOM M

IpUOHON KIIETKU

3.8

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KIJIETOYHAs CTEHKA, IJIMKOKAIMKC, HX
¢byukiuu. [Inazmatuueckas meMOpana, e€ cBoicTBa U pyHkuuu. [{uromnnazma u eé
opranouipl. OTHOMEMOpaHHBIE OPraHOWIBl KJIETKH: IHAOIIIA3MaTHUYECKasi CETh
(OIIC), ammapart ['ombmku, au3ocombl. [lodyaBTOHOMHBIE OPraHOWIBI KIIETKH:
MHUTOXOHJPUH, IJIACTUAbL. [IponcxokieHne MUTOXOHIAPUM W IacTul. Buuabl
wiactua. HememOpaHHbIE OpraHoOMIbI KJIETKH: PUOOCOMBI, KJIETOUHBIA ILIEHTD,

PECHUYKH, KT'YTHKHU. CDyHKI_[I/II/I OpraHoua0B KJICTKH. Bxrouenus

3.9

SAnpo — perynatopHblii neHTp kieTku. CTpoeHue sifpa: siaepHas 000JOouKa,

KapuoIuiasma, XpoOMaTuH, AJAPbIIIKO. XpOMOCOMH

3.10

TpchnopT BCIICCTB B KICTKC

H(HSH@I[GHTCJ’ILHOCTB KIICTKH

4.1

OOmMeH BemiecTB, WM META00aU3M. ACCUMUIALUA (TUIACTUYECKUA OOMEH) H
TUCCUMIIISALINS (PHEPTeTHUECKU OOMEH) — JBE CTOPOHBI E€IMHOTO Ipolecca
Metabonu3ma. Turmbl oOMeHa BemecTB: aBTOTPOGHBIA U rereporpodHbiid. Poib

(bepMeHTOB B 0OMeHe BCHICCTB U IIPECBPAICHUN SHCPIUU B KIICTKC

4.2

®otocuntes. CBeroBas U TeMHOBas ¢a3bl porocunTe3a. Peakiun poTocunTesa.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a I KU3HH Ha 3emIe.
Bnusinue ycnoBuit cpeapl Ha (OTOCHMHTE3 U CIIOCOOBI TOBBIIICHHS €ro
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEMOCHHTE3Upylole OakTepuu. 3HAYEHHE XEMOCHUHTEe3a s

JKA3HU Ha 3emie

4.3

DHepreTudeckuii oOMeH B KJeTKe. PacmieruieHue BemeCTB, BBIICICHHEC U
aKKyMyJIUPOBaHHE OHHEPrUM B KIETKE. OTalbl HSHEPreTH4eckoro oOMeHa.
I'muxonu3. bpoxxenune u ero Buabl. KuciopoaHoe OKHUCIEHHE, WIH KIETOYHOE

npixanue. DPPEeKTHBHOCTh YHEPTETUIECKOTO OOMEHa

4.4

Peakiiun marpuyHoro cunrtesa. ['enernueckas undopmanus u JJHK. Peanuzamnms

TCHETHYECKOW WHPOpPMAaUU B KIETKe. ['@€HEeTHMYecKHil KOJ M €ro CBOMCTBA.




Tpanckpumnmus — marpuynsiii cuare3 PHK. Tpancnsmus — OuocunTe3 Oernka.

KOI[I/IpOBaHI/IC aMHUHOKHCIIOT. Polb pI/I6OCOM B OMOCHHTE3€e OenKka

4.5

Hexnerounsie ¢opmbl ku3HH — BHpYCHL. Mcropus otkpeitusi BupycoB (/.M.
VBaHoBckuii). OcCOOEHHOCTHM CTPOEHUS M JKU3HEACATEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacTeHuil, >XKUBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHnonedummra genoseka (BMY) — Bo3dynurtens CIINda.

[Mpodunakrrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHUI

Pasmuoxxenne n WHIAWBHUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounslii 1Mk, WiIM >KU3HEHHBIM LMK KieTku. MHTepdasza u mutos.
[Ipoueccrl, mpotekatonue B uHTepdaze. Permnmukanus — peakiuss MaTpUUHOTO
cunteda JIHK. Crpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapHOTHIIL.
JuniouaHeli M TalUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL. ~ XPOMATHJIBI.
[uTosornyeckre OCHOBBI PA3MHOKEHUS W HWHIUBUIAYAIBHOTO Pa3BUTHS
OpraHu3MOB.

Henenne wierkn — muto3. Craaum mutoza. [Iponeccel, mpoucxopsiue Ha

Pa3HBIX CTAAUAX MUTO34A. buonorunyeckuii CMBICII MUTO3a

5.2

®opMbl pa3MHOKEHHMsI OpraHu3MoB: Oecronoe U mnojoBoe. Buuel Oecrnosoro
pPa3MHOXKEHHUS: JIeJICHHME HaJBOE€, IIOYKOBAaHWE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBeHHOE

KJIOHHUPOBAHUC OPraHU3MOB, €TI0 3HAUYCHHUC OJI CCIICKIIMU
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[TonoBoe pa3MHOXKEHUE, €T0 OTINYUSA OT OECIOIOrO.
Meiio3. Craguum wmeiio3za. Ilpouecchl, npoucxoisfume Ha CTaausIX Meiosa.
[ToBenenne xpomocom B Mmero3e. Kpoccunrosep. buonoruueckuid CMbICI U

3HaYeHUE MEN03a
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I"ameTorenes — npouecc 00pa3oBaHMsl MMOJIOBBIX KJIETOK Y >KHBOTHBIX. IlooBBIE
JKeJle3bl: CEMEHHUKHM U AUYHUKU. OOpa3oBaHKME M PA3BUTHE IMOJIOBBIX KJIETOK —
rameT (CrepMaTo30M[, AHIEKIIeTKa) — crepMarorene3 u oorenes. OcoOeHHOCTH

CTPOCHHUA SIMIIEKJICTOK U CIICPMATO30U10B. OHHOI[OTBOpeHI/IC. HapTeHoreHe3

5.5

WnpuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHUOHAILHOTO Pa3BUTHS Y MO3BOHOUYHBIX >KMBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpuonansHoe pa3BuTHe. Tumbl
MOCTAMOPHOHANIFHOTO PAa3BUTHA: MPSIMOE, HEMpsMoe (JMYMHOYHOE). Briusaue
Cpeabl Ha Pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJICTBa.

Poct u pa3Butue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3sBUTUA

HaCJIeI[CTBeHHOCTB U USMCHYUBOCTb OPraHMU3MOB




6.1

IIpeamer u 3agaun renetuku. Mcropus pasButus reHeTUKH. Bkiax poccuiickux
U 3apyOexHbIX YUY€HBIX B pa3BUTUE TIEHETUKU. MeTonpl TI'eHETUKU
(rudpu10IOTHYECKUH, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKUI ).
OcHOBHBIE TEHETUYECKUE NOHATHA. ['eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeIMBAHUI

6.2

3aKOHOMEPHOCTH HAacCJIeI0OBaHUsl IPU3HAKOB, YyCTaHOBIEHHble [. Menzaenem.
MonoruOpuaHoe ckpeuBaHue. 3akoH eAuHOoo0pa3us THOPHIOB TMEPBOTO
nokoneHusi. [lpaBuno gomMuHHMpOBaHHS. 3aKOH paCIICTUICHUS IPU3HAKOB.
I'umoTe3a unctoTsl ramet. [loaHOE M HEMOTHOE JOMUHUPOBAHUE.

JurnbpugHoe cKpelMBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBaHUS IMPU3HAKOB.
[{uToreHeTnueckre OCHOBBI JAUTHOPUIHOTO CKpEIIMBaHUSA. AHATU3UPYIOIIEe
ckpemuBanue. lcmonb3oBaHue — aHANW3HUPYIOMIETO  CKpPEHIMBAHHUS IS

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

CuernieHHoe HacnefoBanue npusHakoB. Pabora T. Moprana mo cuemnjieHHOMY
HACJeIOBaHUIO TreHOB. HapymieHuwe cremiieHus TEHOB B pe3ylbTaTe
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

I'eneruka mona. XpoMOCOMHOE OMNpENEeNIeHHE Ioia. AYTOCOMBI M TOJOBBIE
XxpoMocombl. ['oMorameTHele M TeTeporamMeTHble opraHu3mbl. HacnemnoBanue

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

6.4

N3meHunBoCTh. BHUAbl M3MEHUMBOCTH: HEHACIECACTBEHHAs WU HACJIECICTBEHHAS.
Ponep cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOJIU(UKAMOHHOW H3MEHYMBOCTH. BapualmoHHBIA psigi U BapHalLlMOHHAs
kpuBad. Hopma peaknuum npusHaka. KoindyecTBEHHbIE U Ka4eCTBEHHBIE

IIPpU3HAKU U UX HOpMaA pCaKIIUU. CBolicTBa MOHHQ)HKaHHOHHOﬁ HU3MCHYUBOCTHU

6.5

HacnenctBennasi, wWiM TEHOTHUIHMYECKAs, W3MEHUUMBOCTh. KomOuHaTHBHAS
M3MEHUYMBOCTb. MeHo3 U TOJIOBOW IMpollecC — OCHOBA KOMOMHATHBHOMN
W3MECHUYMBOCTH. MyTallMOHHAs W3MEHYMBOCTh. Kitaccupukamus MyTaruii:
TE€HHbIE XPOMOCOMHbBIE, T€eHOMHbIE. HacToTa ¥ NMpUYMHBI MyTauuid. MyTareHHbIe
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBeHHON n3MenunBoctu H. M.

BasuiioBa

6.6

I'eneruka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOAbI TEHETUKH
4eJoBeKa: TCHEAIOTHICCKHIA, OJIM3HEIOBBIH, IIUTOrCHETHYCCKHIA,
OMOXMMHUYECKUN, MOJEKyIsIpHO-reHeTnudeckuii. CoBpeMEHHOE OmpeaeNeHUue
TE€HOTHIIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C
nomompio [II[P-ananu3a. HacnmencrBenHble 3a00jeBaHUs 4YeEIOBEKAa: T'€HHBIC
00s1e3HU, OOJIE3HH C HACIEACTBCHHOW MPEIPacIiOIOKEHHOCTBIO, XPOMOCOMHEIC

oonesnu. ComaTHyeckue u TCHCPATHBHBIC MYTAallUuU. HpI/IHI_II/IHLI 3A0PpOBOI0




06pa3a KU3HHU, JHArHOCTHUKH, HpO(i)I/IJIaKTI/IKI/I n  JICUCHUA TI'CHCTHUYCCKHX
0osIe3HEN. MG,Z[I/IKO—I‘CHCTI/ILICCKOG KOHCYJIbTUPOBAHHUC. 3HaueHue MeﬂHHHHCKOﬁ

I'CHCTUKHU B IIPCAOTBpAIICHUHN U JICHCHUU I'CHCTHUYCCKUX 3a00/I€BaHUH YeIOBEKa

CGHGKHI/IH OpraHu3MOB. OcCHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi Kak Hayka W IIpolecc. 3apOoKICHUE CENEKUUH U JOMECTUKALMS.
Yuyenne H.M. BaBuioBa o0 TIIeHTpaX MPOUCXOXKACHUS ¥ MHOT000pa3us
KYJIBTYPHBIX pacTeHuil. LIeHTpbl MPOUCXO0XKACHUS JOMAIIHUX KXKUBOTHBIX. CopT,

opoJIa, MITaMM

7.2

CoBpeMeHHbIE METOJbI CeNIeKIMU. MacCcOBBIi W MHIWBUAYAJIBHBIA OTOOPHI B
CEJIEKIIMM PACTEHUM M KUBOTHBIX. OLleHKa sKcTepbepa. bim3kopoacTBeHHOE
cKkpeuuBaHue — HMHOpuAMHI. Yucras nuHus. CKpelMBaHUE YHCTBIX JIMHUM.
I'erepo3uc, nnmu rubpuanas cuia. HepoIcTBEHHOE CKpeluBaHUE — ayTOPUIMHT.
OtnanénHas tuOpuamzanuss W e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
[IOJIyYCHUE TIOJUILUIONAOB. JIOCTMIKEHHUS CEJEKIUM PACTCHHUM, >XMBOTHBIX U

MHUKPOOPraHu3mMoOB

7.3

buorexHonorust kak oTpacib IPOU3BOJCTBA. ['€HHas WHXKEHEepus. OTarlbl
coznanus pekomOuHanTHOM JIHK u Tpancrenneix opranusmoB. Kierounas
uHxeHepuss.  Kinerounsle  KynabTypbl. MUKpPOKIOHaJIbHOE  Pa3MHOXKEHUE
pacrenuil. KioHMpoBaHME  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHU3MOB. OJKOJIOTMUecKHe U 3tudeckue mnpodiiemMbl. MO — reHermyecku

MO,I[I/I(bI/II_[I/IpOBaHHLIe OpraHU3Mbl

11 KUIACC

Kox

IIpoBepsieMblii 3JIeMeHT coiepKAHUA

OBOIIIOMOHHAS OMOJIOTUA

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OUOJIOTHH.

CeuzerenbcTBa  dBomouuu.  [lameoHTonormyeckue:  mociaeao0BaTeIbHOCTD
IIOABJICHUSI BHJOB B MMaJICOHTOIOTMIECKOM JICTOIMUCH, TICPCXOAHBIC q)OpMI)I.
buoreorpaduueckue: cxoacTBO u pazauuue ¢payH u (Iop MaTEPUKOB U OCTPOBOB.
DOMOpHOIOrHUecKHe: CXOACTBA W pa3iuyusi SMOPHUOHOB pa3HBIX BHUJIOB
ITIO3BOHOYHBIX. CpaBHI/ITeJII)HO-aHaTOMI/ILIeCKI/IeZ T'OMOJIOTHYHBIC, aHAJIOTUYHBIC,
pyAUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHM3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex

OpraHnu3mMoB




1.2

OpomtonionHast  teopuss Y.  JlapBuna. Ilpennochiik  BO3HUKHOBEHUS
napBUHM3MA. JIBMOKYIIME CHIIBI SBOJIONUH BHUIOB 1O JlapBuHY (M30BITOUHOE
Pa3MHOXEHHE TIPU OTPAHUYEHHOCTU PECYPCOB, HEONPEAECIEHHAS U3MEHYUBOCTD,

60opnba 3a cylecTBOBaHNEe, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckass Teopust odBomound (CTD) u  ocHOBHBIE €€ TMOJIOKEHUS.

MuxposBontonus. [lonyssius Kak eIMHULIA BUAA U 3BOJKOLHHA

1.4

JiBmwxkynie cuibl ((akTopbl) SBONIONMK BHIOB B TpHpone. MyTalMOHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHUYUBOCTh. [lomynsluoHHBIE BOJHBI M Apeild
reHoB. M3omsamus u murpanusi. EcrecTBeHHBI 0TOOp — HampaBistonmii GpakTop
3BOTIOLUU. DOPMBI €CTECTBEHHOT'O 0TOOpA.

[TprcrocoOIeHHOCTh  OPraHM3MOB Kak pe3yibTaT »dBoOJONUH. [Ipumepsr
IpUCIOCOOIEHUH Y OpraHu3MoB. ApoMop(o3bl M HAMOAaNTALNH.

Bun u Bunoo6pazoBanne. Kpurepun Buga. OcHoBHBIE (HOpMBI BUI000pa30BaHUS:

reorpa(bnquKoe, 3KOJIOTHYCCKOC

1.5

MaKpOSBOHIOI_II/IH. CDOpMLI 3BOJIFOIIHUH: (bHHeTI/ILICCKaH, JAUBCPICHTHAA,

KOHBEpIeHTHasl, napaiensHas. HeoOpatumocTs 3Bomonuu

Bo3HukHOBEHUE U Pa3BUTHC )KU3HU HA 3emie

2.1

JloHay4yHbple MpEACTABICHUS O 3apOKICHUM KU3HHM. HaydHble TrUnmoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: aOMOTeHe3 W MaHCHepMHs. XUMHUYECKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE IOATBEPXKIACHUE XHMHUYECKOM IBOJIIOLMM.
Havanphbie sTansl Ouonoruueckoil spomtouuu. ['mnore3a PHK-mupa. I[lepseie

KIJICTKHU U UX 3BOJIFOIIMA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII JKUBBIX OPIraHU3MOB

2.2

PasButue xu3zHu Ha 3emie nmo 3paM M nepuoaam. Karapxeil. Apxeickas u
nporepo3oiickas dpbl. llameosoiickas 3pa u €€ mepuoaAbl: KEeMOPHUHCKHA,
OpJIOBUKCKUH, CUIyPUMCKUN, JI€BOHCKUH, KaMEHHOYIOJIbHBIA, MEPMCKUM.
Me3o30iickas opa 1 €€ epuoabl: TPUACOBBIN, OPCKUH, MEJIOBOM.

Kalinozoiickass »9pa u €€ T1epuoipl: MaJCOTrCHOBBIM,  HEOTCHOBBIN,
AHTPONOTEHOBBIM. XapaKTEPUCTUKA KJIMMAaTra M TE€OJIOTMYECKUX IPOLECCOB.
OcHOBHBIE 3TaIbI IBOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUPa. ApoMop( O3kl y
pacTeHud u KUBOTHBIX. [losiBIeHHe, pacuBET W BBIMUPAHUE TPYIN KUBBIX

OpraHnu3mMoB
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Cucrema OpraHu4YeCKOro MuHupa KaK OTpaAKCHHUC SBOJIOLUU. OcHOBHBIE

CUCTCMATHUYCCKUC I'PYIIIIBI OPTaHU3MOB

24

DOBontonMs yenoBeKka. AHTPOIOJIOTUsT Kak Hayka. Pa3BuTue npexacraBieHuil o

IMPOUCXOXKICHUNU YCIOBCKA. MeTtop1 HU3YUCHUA aHTPOIOI'CHE3a. CXOI[CTBa n




pa3nauuurs 4eaoBeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEJIOBEKA.
JBwxyuiue cuibl (GpakTopsl) aHTponoreHesa. HacneacTBeHHass H3MEHUUMBOCTh U
€CTeCTBEHHbI 0TOOp. OOIIeCTBEHHBIH 00pa3 >KU3HHU, WU3TOTOBJIEHUE OpYyIUi

TpyHda, MBIIIUICHUEC, PEYb

2.5

OcHOBHBIE CTaAUM W BETBH HBOJIIOLIMM YEJIOBEKA: aBCTpAJIONUTEKH, UYenmoBek
ymenslid, YenmoBek npsAMoxondAmui, YenoBek HeaHIEPTAIbCKUN, YenoBek
pa3syMHblii. Haxoqku MckomaeMbIX OCTaHKOB, BpeMs CYyLECTBOBaHHUS, 00J1acTh

pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OpYAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpONEeOuaAHas (eBpas3uiickas),
HErpo-aBCTPaJIONIHAs (3xBaTOpHANIbHASA), MOHTI'OJIOHMTHAs (a3marcko-
amepHuKaHckast). UepTbl PUCIIOCOOICHHOCTH MPEICTaBUTENCH YeI0BEYECKHUX pac

K YCJIIOBHUAM CYIICCTBOBAHMUA. EnuncTBO yenmoBeueckux pac. KpI/ITI/IKa pacusma

OpranusMsbl 1 OKpyXkaromias cpeaa

3.1

DKojorusi Kak Hayka. 3aJladd M pas/eibl IKOJIOTUU. MEeTo/bl 3KOJOTHYEeCKHX
UCCIEeIOBaHMI. DKoIornYecKoe MUpoBo33peHue. Cpelibl OOUTaHHsI OPTaHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIHAA, IOYBCHHAA, BHYTPUOPTraHU3MCHHAsA

3.2

Okonornvyeckue  ¢aktopsl. Kraccuduranms  IKOJOTHUECKUX  (AKTOPOB:
abuoTnueckne, OHMOTHYECKHE M AaHTPOIOTEHHbIC. JIefcTBHE HKOJIOTHYECKUX

(haKkTOpOB Ha OPraHU3MBI
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AbGnortnueckue (aKToOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
IIpucnocobnenuss OpraHu3MOB K  JEHCTBMIO aOMOTMYECKMX  (PaKTOPOB.

buonornueckue puTMbl

3.4

buotnyeckune QaxTopsl. Buabl OMOTHUYECKMX B3aMMOACWUCTBHUI: KOHKYPEHIIHS,
XMITHUYECTBO, MApa3UTU3M, MYyTyalu3M, KOMMEHCAIU3M (Haxj1eOHHYEeCTBO,
KBAPTHPAHTCTBO),  aMEHCAIM3M, HEUTpanm3M. 3HaueHHEe  OHMOTHYECKUX

BBaHMOHeﬁCTBHﬁ AJI1 CYIIECTBOBAHUA OPraHU3MOB B ITPUPOAHBIX COO6H.I€CTB8,X

3.5

ODKOJIOTHYECKHE XApaKTCPHUCTUKU MOMyJIAIHUH. OCHOBHBIE IIOKa3aTcjin
MOmyJadauuu: 4YUCIICHHOCTb, IINIOTHOCTb, POKAACMOCTb, CMCPTHOCTL, IPHPOCT,

MuUrpamus. I[I/IHaMI/IKa YUCJICHHOCTH MOIYJIAINU U eé peryisnunsa

COO6H.I€CTBEI H 3KOJOTHYCCKHUE CUCTCMBI

4.1

CooOmiectBo opraHu3mMoB — OuonieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAfd,
MPOCTpAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-nomunantel. CBsS3u B

OHolIEHO3€E

4.2

ODKOJIOTHYECKHE CHCTEMBI (SKOCI/ICTCMH). ITousste 00 SKOCHCTEME H




ouoreoneHoze. DYHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: TPOIYIEHTEHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BeIecTB U MOTOK SHEPTUU B 3KOCUCTEME.
Tpodpuueckue (nuieBble) ypPOBHU OHKOCHUCTEMbI. lluieBble 1enu u CETH.
OcHOBHBIE TIOKa3aTeNIM 3KOCHCTEMBI: OHoMacca, MPOIYKIMs. DKOJIOIMUYECKHe
MUPAMUJIbL:  MPOAYKIMHM, YHCIEHHOCTH, Ouomacchl. CBOMCTBA HIKOCHUCTEM:

yCTOﬁqHBOCTL, caMoperyisanus, pa3BuTucC. CYKI_IGCCI/IH

4.3

[Tpupoanbie 3K0CUCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCHUCTEMa XBOWHOTO WM
LIMPOKOJINCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOosKOCHCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak Qaktop ycToWumBocTH dKocucteM. CoxpaHeHHe

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emie
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Yuenne B.W. Bepnaackoro o Owmochepe. I['panurel, coctaB M CTPYKTypa
ouocdepsl. XKuBoe BemectBo u ero ¢yHkiun. OcobeHHocTu Omochepsl Kak
rJ100aIbHOM 3KOCUCTEMBI. J[MHAMHUYECKOE paBHOBECME W OOpaTHas CBS3b B
ouochepe. KpyroBopoTsl BemiecTB M OHOTCOXMMHYECKHE IIMKIIBI 3JICMEHTOB

(yrmepona, azora). 3oHaIBHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoBedecTtBo B Omochepe 3emin. AHTPOIOTCHHBIE M3MEHEHUs B Ouocdepe.
['moGaJibHBIC IKOJOTHUYECKUE TPOOIIEMBI.
OcHOBa  palMOHANBHOTO YIPABJICHUS MPUPOJHBIMU  pecypcamMu M HX

HCIIOJB30BAaHUC. I[OCTI/I)KGHI/IH OMOJIOTUHU U OXpaHa IIpUupoabl




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






