MMHUCTEPCTBO MPOCBEILEHUS POCCUNCKOI ®EJAEPALIUU
KOMHUTET 110 OBPA30BAHMIO CAHKT-IIETEPBYPT'A
I'BOY JULEN Ne393 KHPOBCKOI'O PAHOHA CAHKT-TIETEPBYPT A

PACCMOTPEHO COI'ZTACOBAHO YTBEPXIEHO

Ha 3acelaHuH pelIeHuEM nupexktopoM ['BOY munest Ne393
METOJINYECKOr0 COBETA IIe/IarOrMIeCKOro CoBeTa  Kupopckoro paifona CaHKT-
ITporokon Ne 1 ot [Tporokomn Ne 8 Tletep6ypra

«25» aBrycra 2025 rona «26» aBrycra 2025 rona Turtosa O.A.

ITp.Ne 143 o1 26.08.2025 1.

MoanncaHo

O . A . undposoi

nognucbio: O. A.
TuToBa

T|/| TOBQ nema: 2025.08.26

14:35:48 +03'00'

PABOYAS ITPOI'PAMMA
(ID 7239245)
yueOHoro npeamera «buoJsiorusi. ba3oBblii ypoBeHb»

s ygamuxesa 10 — 11 knaccos

HOACHUTEJIBHAA 3AIIMCKA



[Ipu pa3paboTke mporpamMmbl MO OHUOJOTMH TEOPETHUECKYIO OCHOBY IS
onpeNeNeHus] MOAX0J0B K (OPMHUPOBAHUIO COJAEpNKAHUS YyueOHOro mpeaMera
«buomorus» cocraBWwiIM: KOHIENTyalnbHble Tnonoxkenus @OIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, colepKaHus, pe3yabTaToB OOy4YEeHHS U
TpeOOBAaHUM K YPOBHIO ITOATOTOBKH BBIITYCKHHUKOB, ITOJIOKECHHS 00 OOIINX LEIIX H
NPUHLHNINAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
ob1rero oopazoBanus B Poccuiickoit denepaiinn, a TakxKe MOJI0KEHUS O crieluduke
Ouosnoruu, €€ 3HAaYEeHWHW B TIO3HAHUM IKUBOM TMPUPOJBI U OOEcrnedyeHUuu
CYILIECTBOBAHMSI YeJIOBeUeCKOro ooOmiecTBa. COriacHO HA3BAHHBIM MOJIOKEHUSIM,
orpeziesieHbl OCHOBHBIE (DYHKIIMH MTPOrPaMMBI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Onosioruu Aa€t MpeaAcTaBiIeHHE O 1esiX, 00 001Iel cTpaTeruu
00y4eHUs1, BOCIUTAHUS U pa3BUTHUS 00YUaIOIIKUXCS CPEACTBAMU YUeOHOT 0 MpeaMeTa
«buonorus», onpenenser 0043aTeNbHOE MPEIMETHOE COAEPKAHNUE, ETO CTPYKTYDPY,
pacnpeneneHue mo pasieliaM M TEeMaM, PEKOMEHAYEMYIO IOCIIEI0BATEIbHOCTD
U3Yy4YEeHHUS] YIEOHOTO MaTepHaia ¢ yuéTOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsA3E€H, JIOTUKM 00pa30BaTeIbHOIO TIpoliecca, BO3PACTHBIX OCOOEHHOCTEN
00yyaromuxcs.

B nporpamme o Onosioruu Takke yUYUTHIBAIOTCS TPEOOBAHUS K TNIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM W TPEIMETHBIM pe3yiabTaTaM OOydeHUs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIHLHOM
NEeSATENbHOCTH/YUEOHBIX JEHCTBUNM OOYy4YaloMMXCAd MO OCBOCHUIO COJCpPKAHUS
OHMOJIOTUYECKOTO 00pa30BAHMSL.

B nporpamme mo 6uosiorum (10-11 xmaccel, 6a30BbI yPOBEHB) peaTn30BaH
OPUHLKIT TPEEMCTBEHHOCTH B HU3y4YeHHHM Ouosioruu, Ojaromaps uyemMy B HeW
IPOCMATPUBAETCSl HANPABIECHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMHUpOBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, LHEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJOTUYECKOTO MBIILIEHUS, IPEICTABIEHUN O 3I0POBOM
oOpa3e XM3HHM M OEpEeKHBIM OTHOIIEHHWEM K OKPY’KaIolel MNpUPOTHON cpeje.
[ToaTomy Hapsaxy ¢ M3ydeHHEM OOIIeOMOIOTMYECKUX TEOpPHUH, a TakKe 3HaAHUM O
CTPOCHUU KUBBIX CHCTEM Pa3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAHUE HCIOJIb30BAHUIO
NOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM JKU3HU ISl PELICHUS NMPUKIAIHBIX 3a7a4, B
TOM YHKcie: NPOPUIAKTUKY HACJIEICTBEHHBIX 3a00JIEBaHUN 4YeJIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBAHUS YKOJIOTHYECKH 11eJIeCO00Pa3HOTO
MOBEACHUS B OKpYXKaloleH MPUPOIHON cpelie, aHaau3a BIMSHUS XO035HCTBEHHOU
NESATENBHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHUCTEM.
VYcunenue BHHMaHMS K MPUKIAJHOM HAIMPaBICHHOCTH Y4Y€OHOro NpeaMeTa
«buonorus» NpoAUKTOBAHO HEOOXOIMMOCThIO 00eCTIeUeHH s YCIOBHM /1JIsl peIlIeHus
OJIHOM M3 aKTyaJbHBIX 33Jlay IIKOJBbHOIO OMOJIOTMYECKOro 00pa3oBaHusl, KOTOpas



npeamnoyiaraetT GopMupoBaHUE y OOyYArOMIUXCS CIIOCOOHOCTH aganTHPOBATHCH K
U3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemHero ooOmero oOpa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa oOecreuynBaer (popMHUpOBaHUE y OOyYarOUIMXCS MPEICTAaBICHUNA O
HAyYHOW KapTUHE MHpA, pacmupsieT U 00o0maeT 3HaHUA O KUBOU HpHUpoie, e
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3allid M HBOJIIOIUHU, CO3JAET
yCIIOBHSI  JUJIsA:  TIO3HAHWS  3aKOHOB  JKMBOW  MPUPOJBI,  (OPMHUPOBAHUS
(YyHKUIHMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pOBOrO0 M Oe3omacHoro ooOpasa
KU3HH, IKOJOTUIECKOTO MBIIUICHHS, IECHHOCTHOTO OTHOIICHUSI K KUBOW TPUPOJIC
U YEIIOBEKY.

bonbiioe 3HaueHre OUOIOTUSl UMEET TAKXKE JIJIsl PEIICHHS] BOCITUTATEIbHBIX U
pa3BUBAOIIMX  3aJad  CpeIHero  oOmero o0pa3oBaHHS,  COIUATH3AINH
oOyuvaronuxcs. M3yyenue Ouosiornu o0ecrneunBaeT yciaoBus As (OpMUPOBAHUS
WHTEJUICKTYabHbIX, KOMMYHHKAITMOHHBIX ¥ HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPbl, CIIOCOOCTBYET MHTETpaIlMi OMOJIOTHYECKUX 3HAHUU C
MPEICTAaBICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, PU3UKHU, XUMUU
u reorpaduu. Ha3BaHHBIE TOJOKEHHS O TPEAHA3HAYCHUH Y4EOHOTO MpeaMeTa
«buonorus» COCTaBUIM OCHOBY JUIsl OMNPEACIICHHUS TOIXOJO0B K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMsI, TMPEJICTABICHHOTO B MPOTpaMMe IO
OMOJIOTHH.

Ot6op coxepkanus ydeOHOro mpeameTa «buosorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TMO3HMIHMKA KyJIbTYpOCOOOPAa3HOTO TMOAXO0/Ja, B COOTBETCTBHH C
KOTOPBIM OOyYaromuecs: MOJDKHBI OCBOWTH 3HAHUS W YMEHHWsSI, 3HAUYUMBIC IS
dbopmupoBanus OOIIEH KyJIbTYpbl, ONPENECIAIONINE aJIeKBAaTHOE TMOBEJCHUE
YyeJioBeKa B OKpYXKarolled MPUPOAHONM cpesie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTUYecKo aesteabHOCTH. Oco0oe MECTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT DJIEMEHTHI COJIePKaHUs, KOTOPBIC CITy>KaT OCHOBOMW JIJIsi (POPMUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yYMaHH3allUU
OMOJIOTUYECKOTO 00pa30BAHMSL.

CTpyKTypHUpOBaHUE COJACpKaHUA Y4eOHOTO MaTepwalia B IporpamMme II0
OMOJIOTUM OCYIIECTBIICHO C YYETOM TPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKHBOUW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINH U
ABOJIIOIMU. B COOTBETCTBHUM C ATUM B CTPYKType yueOHOro npeamera «buonorusy»
BBIJICJICHBI CIICYIONIUE COJEpIKaTelbHbIC TMHUU: «bronorus kak Hayka. MeTompsl
HAyYHOTO TO3HaHUM», «KieTka kak Ouosormueckas cuctema», «OpraHusM Kak
ounosnornyeckas cuctemay, «CucreMa M MHOTOOOpa3ve OPraHUYECKOTO MHUPAY,
«IBOIOIHUSA KUBON TTPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.



Llens u3ydenus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHEe  OOYYAIONIMMHUCS  3HAHUAMH O  CTPYKTYPHO-QPYHKIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM PA3HOTO paHra u MNpuoOpeTeHue yMEeHUui
UCIIOJI30BaTh ATH 3HAHMS I TPAaMOTHBIX JEHCTBUI B OTHOIIEHUH OOBEKTOB
YKUBOUM NPHUPOJBI U PELICHUS PA3INYHBIX KU3HEHHBIX IPOOJIEM.

JocTikeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3zoBoM
YpOBHE 00ecreunBaeTCs pEeIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBbI 3HAHUUW O OHMOJOTMYECKHUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MMPABHIIAX, CIYKAIIUX OCHOBOU
s (OpMHUPOBaHMS TNPEACTABIECHUI O €CTECTBEHHO-HAYYHOM KapTUHE MHUPA, O
METO/IaX HAYyYHOT'O MO3HAHMS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSX YKUBBIX
CUCTEM PA3HOT0 YPOBHSI OpraHU3allMH, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrue y OOyYarOIIMXCS MO3HABATENBHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpoOllecCE€ aHalIM3a JIaHHBIX O MyTSX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IVISIIOB, WJAEH M TOJIXOJIOB K M3YUYEHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OPraHU3alUN;

CTaHOBJICHHE Yy oOOywarommxcs oOmeil KyJabTyphl, (YHKIMOHAIHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MUpa KUBOW MPUPOJIbl HA OCHOBAHUH 3HAHUH U OTIBITA, MOTYUYEHHBIX TPU U3YUYEHUU
Omosoruu;

dopMupoBaHUEe Yy OOydYalIIMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOW JAESTENbHOCTH YEJIOBEKAa, Pa3BUTUHU
COBPEMEHHBIX MEJIMIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOM
PUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEH, COOTI0OICHUS AITUIECKUX
HOPM IpHU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0OBaHU;

OCO3HaHUE ILIEHHOCTH OWOJIOrMYECKUX 3HAHUWA [UIsl TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPHI, A1 (POPMUPOBAHMSI HAYUHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEAHEBHOM KU3HU IS
OLICHKH TOCJEICTBUI CBOEH AESATENIBHOCTH 10 OTHOLIEHUIO K OKPY>KAIOIIeH cpenie,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHE M COONIOJAEHUE Mep NPO(PHIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oOmiero oOpasoBaHusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SBIISIETCS O0S3aTENIbHBIM YUYE€OHBIM TMPEIMETOM, BXOASIIMM B
COCTaB MpeaMeTHOM 001acTh « EcTecTBEHHO-HAy4YHbIE IPEIMETHD.

Jlist m3ydenwnsi 6uoja0ruy Ha 6a30BOM yPOBHE CPEHETO 001Iero o0pa3oBaHus
otBoauTCs 68 yacos: B 10 kinacce — 34 vaca (1 yac B Henenmto), B 11 kitacce — 34 yaca
(1 gac B Henemo).



COJEPXKXAHUME OBYUYEHUA
10 KJIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMU €CTECTBEHHBIMU HayKamu, pusiocodueit, ITUKON, ICTETUKON U MPaABOM.
Ponw Ouonoruu B opMUpOBaHUN COBPEMEHHOM HAyYHOU KapTUHBI Mupa. CrucreMa
OMOJIOTUYECKUX HAYK.

Meto/bl TO3HAHUS KUBOM MPUPObI (HAOMI0ACHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpeHue, KilaccupuKamms, MOJCTUPOBAHUE, CTaTHCTHYECKas 00paboTka
JAHHBIX ).

JdeMoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [[x. Yorcon u @. Kpuk.

Tabmuupl 1 cxeMbl: «MeToIbl TO3HAHUS )KMUBOU MPUPOJIBI».

JlabopaTopHble U IpakTHYecKue padoThbl:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHue pa3iMUHBIX METOOB MpHU
U3Y4YEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

’Kubie cuctembl (OMOCHCTEMBI) KaK MpeAMET U3ydeHus: ouonorun. Otiamumne
YKUBBIX CUCTEM OT HEOPTAHUYECKOU MTPUPOIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3alli OMOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OnoCcepHBIA.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpraHU3aIluu
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb moJiekybl JIHK.

Tema 3. Xumnueckuii cOCTaB U CTPOCHHUE KJICTKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE DJIEMEHTBHI: MaKpPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIIMA BOALI W MHUHEpaJbHBIX BelIeCTB B KieTtke. llogaepkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u ctpoeHue OeiakoB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOM MOJIeKyJbl (NIEpBUYHAs, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYEcKue CcBoilcTBa OenkoB. buonormyeckue
(GyHKUIHUN OENKOB.



depmMeHTHI — Oronornyeckue Karanuzatopsl. CTpoeHune pepMeHTa: akTHBHBIM
HeHTp, cyOcrpatHas cnenuduyHocth. Kodepmentsl. Butamunsl. OTtinuus
(epMEHTOB OT HEOPTraHUYECKUX KAaTaIu3aTOPOB.

YrieBoasl: MOHOCaXapu bl (TI0K03a, pru03a U 1e30KCUupru003a), Tucaxapuibl
(caxapo3a, JakTo3a) MW ToOJHMCaxapuibl (Kpaxmaj, TJUKOTeH, UEeJUII0I03a).
buonoruyeckre GyHKIMH yTIIEBOIOB.

Jlunuaer:  Tpurauuepunbl, ¢dochoaunuael, crepouabl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢Gynkumu aunuaoB. CpaBHeHHE
YIJIEBOJIOB, OETKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykieoruaer — MoHOMEpPSHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GyHKIUH.

Huronorus — Hayka o kietke. Kierounas Teopust — npuMep B3auMOACHCTBUS
ujeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.

Krnerka kak nienoctHas sxuBasi cucrema. OOmue npu3Haky KJIETOK: 3aMKHYTast
Hapy»Has MmemOpana, monekynbl JIHK kak renerudeckuil ammapar, cucrema
cUHTE3a Oelka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotrhyeckas. OcoOeHHOCTH
CTpOEHHUs TpoKapuoTuueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTUMKOKAIUKC, UX
¢ynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa 1 pyHkiuu. l{utomnazma u eé
opranounbl. OnmHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
an30CcoMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJApUN W TuiacTun. Bunbl mmactun. HememOpaHHbIe
OpraHou/bl KJETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKHA. QyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiid 1IeHTp KiIeTku. CTpoeHue sjpa: siaepHas 00010YKa,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHncTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Huarpammsbl: «PacnipesienieHrie XUMHUYECKUX DJIIEMEHTOB B HEKUBOU IIPUPOJIEY,
«PacmipeienieHue XMMUYECKUX 2JIEMEHTOB B KUBOW MPUPOJICH.

Tabmuubr u cxembl: «llepuogndeckass TabauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoeKyJbl BOAb», «brocunTtes 6enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue depmentay, «Hykmennosbie kucnotel. JJHK», «Ctpoenne monekybi



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKW,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHYECKON KIETKU,
«CTpoeHue sapa KIETKn», « YTIIEBOIAbD, «JIumuabn.

OOopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME [UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadOThI:

Jlabopatopuas pabora Ne 1. «/3yueHue KaTaaTuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UK KaTaaasbl)y.

Jlabopatopuass pabora No 2. «lM3ydeHue CTpOEHHS KIETOK pACTEHUH,
KUBOTHBIX M OaKTEpHil MOJI MUKPOCKOIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OTHCAHUE.

Tema 4. /KusHeaesTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomm3M. AcCuMuUmAIUs (TUTaCTHYECKUii OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbIid. Pons dhepmenToB
B OOMEHE BEIIECTB U MPEBPAILICEHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTh oTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Biausinue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €TI0
NPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTCHUI.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeliecTB, BbIJEICHUE U
AKKyMYJIMPOBaHUE YHEPTUH B KJIIETKE. DTalbl SHEPreTUYECKoro ooMena. ['nukonus.
Bpoxenne u ero Buabl. KucimopogHoe OKHCIECHHE, WA KIETOYHOE JbIXaHHE.
OxucnurensHoe GpocopunupoBanne. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuun wmarpuynoro cuHTe3a. [eHernueckas wuHdbopmanus u JIHK.
Peanmzanusi renerndeckoit wHGOpMaUM B KIETKE. ['€HETHYECKUM KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmarpuusblii cuaTe3 PHK. Tpancimsauus — 6uocunres
Oenka. Ortambl TpaHcisiuu. KomupoBanue amuHOKUCIOT. Pomb pubocom B
ounocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. Uctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOGHHOCTH CTPOCHHSI M SKM3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepnodaru. bonesnm pacTteHuid, XKWBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoaeduiuta yenoreka (BUY) — BozOyaurens CITM/a.



OOparHast ~ TpaHCKpuIlMsi, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpauuu:

[optpetsr: H. K. Konbuos, /1. . Banosckuii, K. A. Tumupszes.

Tabmuier u cxembl: «Tunbl mutanusy, «Metadboauzm», «MHTOXOHIPHUNY,
«OHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenne u xuzHeHHbM nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukaun «Yapoeane JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MojJenb cTpykTypsl JJTHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1uki, Wiu >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B uHTepdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMTITOn qHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. XpomaTtuisl.
[{UuTOJIOTUYECKNE OCHOBBI PAa3MHOXEHUS W  MHIWBUIAYAJIbHOTO  Pa3BUTHUA
OpPTaHU3MOB.

Henenue knetku — muto3. Craaun mutosza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubeb KJIeTKU — aromnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrioynoe U nmosoBoe. Bunpl 6ecnonaoro
Pa3sMHOXEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHKe, BETeTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €T0 3HAYECHHE JJIS CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €T0 OTIMYUS OT OECTIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, MpouCXondimine Ha CTagusx Meno3sa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornuecknii CMbICI U
3HAYCHHUE MEN03a.

'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHM M AUYHMKUA. OOpa3oBaHME W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIETKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHHUsl SAWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpUOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
apobneHue, racTpyisanus, opraHorere3. IloctamOpuonanbHOe pa3Buthe. THUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOe, HempsiMoe (IMYMHOYHOE). BrusiHue



cpeabpl Ha Pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButme pacrernuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuier u  cxeMbl: «DOpMBI pa3MHOXKEHHS OPTraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJIOBBIX KIJIETOKY,
«Ctpoenue xpomocombl», «Knetounsiii nukmy», «Pemnmukanusa JTHK», «Murtos»,
«Meiniosy, «IIpsmoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MICKOIUTAKOMINX U
4yeoBeKka», « OCHOBHBIE CTAIMM OHTOT'€HE3ay.

OGopynoBaHue: MHKPOCKOTI, MHKpOIpEenapaThl «Cnepmaro3onasl
MJICKOTIUTAIOIIETO», «SIHIEeKIeTka MiIeKonuTarmero», «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEJb-alIuiMKauus «/lejieHue KIEeTKn», MOJEIb
JIHK, moxens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pab6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENaparaxy».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3apauu renetuku. Mctopus pa3BuTHs TeHETUKU. POJIb IUTONOTUU
U SMOPHOJIOTUM B CTAHOBJIICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHUKH. METOIbl TEHETUKH (THOPHI0JIOTHICCKHM,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. ['eHeTn4eckass CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUs MMPU3HAKOB, YCTAHOBIECHHBIE . MeHnenem.
MoHoruOpuiHOe CKpelMBaHUE. 3aKOH eIWHO0Opa3us THOPHJIOB IIEPBOIO
nokoJieHus. [IpaBuiio JOMUHHPOBaHUS. 3aKOH pacIlleIICHUs MPU3HAKOB. [ unoresa
YUCTOTHI raMeT. [ToTHOe ¥ HeMOoJIHOE TOMUHHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCIleIOBaHMS
npu3HakoB.  [[UTOreHETHYECKWE  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenpanue. Mcnoap30BaHne aHaAIUM3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEJICSICHHS TEHOTHIIA OCOOH.

CuernieHHOE HacyienoBaHue npu3HakoB. Pabora T. MopraHa 1o crierieHHOMY
HacJIeI0BaHUIO TeHOB. HapyllleHue clienieHns FreHOB B pe3yIbTaTe KpOCCUHTOBEPA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. [ eHETHUECKUE KapThl.



I'enetnka mosa. XpoMOCOMHOE OINpENENIeHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTrHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI N3MEHYMBOCTU: HEHACIIEACTBEHHAS] M HACJIEACTBEHHAS.
Posp  cpenpl B HEHACHEACTBEHHOM  W3MEHUMBOCTH.  XapAaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKUA U MX
HOopMa peakuuu. CBolicTBa MOANU(MUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBennasi, winm TEHOTHNHYECKas, W3MEHYMBOCTb. KomMOMHaTHBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHYMUBOCTU. MyTalnmoHHasi u3MeHUYUBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpU4rHBI MyTauuid. MyTareHHble (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HAacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enetnka wenoseka. Kapunorun uyenoBeka. OCHOBHBIE METOJBI TI'€HETHKU
YeJIOBEKA: FeHEANIOrMYeCKUM, OJIM3HEIOBBIN, IMTOr€HETUYECKUN, OMOXUMUYECKUA,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONIPENIECIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBeHHble 3a00JIeBaHHMS dYeJIOBEKAa: TI'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue | TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHAIBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JIEUCHUS T€HETUYECKHUX
Oosne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TeHETUKH B NPEAOTBPAILIEHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YelloBeKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmuis! u cxeMbl: «MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IIUTOIeHETUYECKast
OCHOBa», «3aKOH PACILEILICHUS U €r0 IUTOI€HETUYECKasi OCHOBA», «3aKOH YHUCTOTBI
rameT», «Jurubpunnoe ckpemubanuey, «Llurosornyeckre 0CHOBbI AUTUOPUIAHOTO
CKpelnBaHusa», «Menosy, «B3anmMoaencTBue ajielibHbIX T€HOBY, «[ eHeTnueckue
KapThl PACTCHUH, )KUBOTHBIX U 4elIOBEKa», «l eHeTnka monay, «3aKOHOMEPHOCTH
HACJENOBaHUs, CLEIUIEHHOTO ¢ IoJIoM», «KapuoTunbl yenoBeka U KUBOTHBIX),
«Bunel u3menunBocTH», «MonudukanmonHas U3MEeHUYUBOCTH», «HacnemoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBu», «MyTallmoOHHAas U3BMEHUYUBOCTD.

O6opynoBanue: MoAenU-anmauKanu «MOHOTHOPUIHOE CKpPELIMBAHUE,
«HenonHoe nomuHupoBaHuey, «JurnOpunHoe ckpenuBanue», «llepexpéct
XpOMOCOM», MUKPOCKOI ¥ MUKpoIipenapaT «/J{po3oduna» (Hopma, MyTauuu Gopmsl
KPBUIBEB M OKPACKH Tela), repbapuii «['opox moceBHOM».



JlaGopaTopHble U NpakTHYecKue padoThbl:

JlabopatopHas pabota Ne 5. «M3ydenue pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaboparopHas pabota Ne 6. «3yueHue MoauPUKAITMOHHON U3MEHYMBOCTH,
MIOCTPOEHHE BAPUALMOHHOTO PSiJla U BAPUALIMOHHON KPUBOW.

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30¢puiabl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuyeckass padota Ne 2. «CocTaBlieHHME€ U aHalu3 POJOCIOBHBIX
YEI0BEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak Hayka U MPOLECC. 3apPOKICHHUE CENEKUUH W JTOMECTUKALIMS.
VYyenue H. U. BaBuiioBa o ieHTpax mpouCcX0oxACHUS 1 MHOTOO0pa3usi KyJIbTYPHBIX
pacteHuil. LIeHTpbI MPOUCXOKACHUS AOMAITHUX KUBOTHBIX. COPT, OPOa, IITaMM.

CoBpeMeHHbIE METObI CEeNeKIMU. MacCOBBIM U MHAMBUIYAJIBHBIA OTOOPHI B
CEJIEKIMM pPAcTeHUl M JKMBOTHBIX. OIllEHKa »KcTepbepa. BIM3KOpOJICTBEHHOE
ckpeuiuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUM.
['erepo3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHI.
Otpanénnas rubpuansanus 1 e€ ycnexu. IcKycCTBEHHBIA MyTareHes v Moixy4yeHue
IIOJIMIUIOUIOB. JIOCTHKEHUS CEJIEKLIUN PACTEHHUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHepHUs. OTalmbl
co3ganusi pexomOuHanTHo JIHK wu TtpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kierounele KyabTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KiioHnnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Dkojoruueckue W dtudeckue  npoosmembl. MO —  reHeTudecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmumbsl 1 cxembl: kapta «LleHTpbl NpoUCXOXKIAEHHST W MHOroo0Opasus
KYJbTYPHBIX pacTeHui», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJbTypHBIX
pactenuity, «OTnanéHnas rudpuauzamus», «Padotel akagemuka M. @. MBanoBay,
«Ilomumnonnusa», «OObEKTBI OuoTexHONOrUM», «KieTouHble KyJIbTYypbl U
KJIOHUPOBaHHE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

OO6opynoBaHue: MyJISKHU TUIOJIOB M KOPHETTIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX035UCTBEHHbBIE PACTEHUS.

JlaGopaTopHblie U NpakTUHYeCKHe padoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTH)KEHHSI CEJIEKIIMM pAacTEHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILIMIO, IIJIEMEHHYO bepmy,



COPTOUCHIBITATENILHBIN ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIaDOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHSL.

[Ipennocbulki BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOpUHU. DBOJIOLMOHHAS
Teopust U €€ MecTo B OUOJNOrHU. BiusiHue 3BOJIIOIMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenbctBa sBooUMU. [lameoHTONOrHYECKHE: IOCIIEI0BATEIbHOCTD
MOSIBJICHUSI BHUJIOB B TMAJICOHTOJOTMYECKOW JIETOMHCH, TEPEXOJHbIE (HOPMBIL.
buoreorpadguyeckue: cxoncTBO U paznuuue payH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U PA3IUuUs SMOPHOHOB pPa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbIC, aHAJIOTHYHbIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISAPHO-OMOXUMHYECKHUE: CXOACTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTeH Yy BcexX
OpraHU3MOB.

OomonuoHHas Teopus Y. JlapBuHa. IIpeanochbIKM BO3HUKHOBEHUSA
JapBUHU3Ma. J[BHKyIME CHJIBI 3BOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOYKEHHUE INPU OIPAaHUYEHHOCTH PECYPCOB, HEOMNpEIEIEHHAs W3MEHUYUBOCTD,
0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopust sBomouu (CTI) u e€ 0OCHOBHbIE TTOJIOKEHHUS.

MukposBomonus. [lonmynsiuus kak equHUIA BUJA U 3BOJIOLIMH.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Hpupojae. MyTallMOHHBIN
nmpoiecc ¥ KOMOWHATHBHAS W3MEHYMBOCTH. [lOMynsmMOHHBIE BOJHBI U Jpeiid
reHoB. M30I1ust 1 MUTpalus.

EcrectBeHHbIii 0oTOOp — HampaBisoomuil (akTop SBOIOIUUA. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHM3MOB KakK pe3yJbTaT 3Boonuu. [Ipumepst
MIPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIUH.

Bun wu BumooOpazoBanue. Kpurepuum Buma. OcHOBHbIe (HOPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOrH4ecKoe.

MakposBomorusi. PopMbl  HBONIONUU:  (pUIIeTUYECKAs, UBEPreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOTIOLUY.

[IporcxoxaeHre OT HecleNMaIN3UpOBAaHHBIX NpenkoB. IIporpeccupyromas
crienraIn3anus. ATanTUBHAS paanalusl.

JdeMoHcTpauuu:

[Toprpetsr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. CeBepiios.



Tabnuubl u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emiey, «3apoabIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyliecTBoBaHue», «EcTecTBeHHBIM 0TOOp», «MHOrooGpa3ue COpPTOB PaCTEHHIN,
«MHoroobpazue  mopon  KMBOTHbIX»,  «llomymaumm»,  «MyTauuoHHas
U3MEHUYUBOCTE», «ApoMopdo3sly, «Umnoamanrammm», «OOImas aereHepanusy,
«/IBmxymue cuiabsl 3Boionun», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOIeHHOCTh OPraHu3MOBY,
«I'eorpagpuueckoe BUI000pa3zoBaHuE», « IKOJIOTMUECKOE BUI000PA30BAHUE.

O06opynoBaHKe: KOJUIEKIUS HACEKOMBIX C Pa3jIM4YHBIMA THUIIAMH OKPACKH,
HaOoOp IUIOAOB M ceMsiH, Koyuiekuus «l[Ipumephl 3alUTHBIX HPUCIIOCOONEHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIIPABICHUS IBOJIOIUNY, 00BEMHAS MOJEIb
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaguueckass kapra wmupa, Koiuekuus «Dopmbel CcoOXpaHHOCTH
VMCKOINIA€MBbIX JKMBOTHBIX M pacTeHUuN», Mojenb ammmukanus «llepekpéct
XpPOMOCOMY, BIIayKHbIe npenapartsl «PazButue Hacekomoro», «PazBurtue Jsrymkmy,
Mukponpenapar «po3zoduna» (Hopma, MyTaruu GopMbl KPbUIILEB U OKPACKH TENA).

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHUIOB IO MOP(OIOTHUESCKOMY
KPUTEPHUION.

Jlabopatopnas padota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapakTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4HbIe TPEACTABICHUS O 3apOKICHMM >KW3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 M NaHCHepMus. XHUMHUYECKas
ABONIONMSA. AOHOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEPUMEHTANBHOE MOATBEPKIAECHNE XUMUYECKON IBONMOINH. HavanpHbIe Tansl
ounonornyecko »Bosmonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. lIepBblE KIIETKM M HMX DBOJIIOLUS.
®opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emue mo spam M nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickas Hpbl. llaneo3olickas spa u €€ mepuoabl: KEeMOPUMCKUIA,
OPJOBUKCKUH, CUITYPUUCKHN, T€BOHCKN, KAMEHHOYTOJIbHBIN, TIEPMCKHH.

Me3so30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaitHo3oiickasgs »3pa W €€ TMEepUuoabl: IAJCOrCHOBBIM, HEOTCHOBBIM,
AHTPOTIOT€HOBBIN.

XapakTepucTUKa KJIMMaTa U Te0JOTMYeCcKuX IpoueccoB. OCHOBHBIE ATallbl
ABOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOrO MHpa. ApomMopdo3bl y pacTeHUU U
KUBOTHBIX. l10osiBIIEHME, paciBET U BBIMUPAHUE TPYIIT KUBBIX OPraHU3MOB.



Cucrema OpraHM4eckoro Mupa Kak oOTpaxeHue 3Boironuu. (OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeacraBiieHuit o
IPOUCXOXKJIEHUN uYeJoBeka. Meroasl H3ydeHHsl aHTpororesesa. CxoacTBa u
pa3auyus 4esoBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEJIOBEKA.

JBrxyiue cuibl ((hakTopsl) aHTpororenesa. HacneacTBeHHas 13MEHYHBOCTh
U ecTecTBEeHHbIH 0TOOp. OOIIecTBeHHbI 00pa3 >KU3HU, U3TOTOBIICHUE OPYIUN
TPYJa, MBILUJIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbld, Yenmoek npsMoxoasmui, YermoBek HeaHAEpTAIbCKUM, UYenoBek
pa3yMHbIii. Haxoakum uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUIHAsS
(eBpasmiickasi),  HErpo-aBCTpaioujHAas  (PKBATOpUAJbHAs),  MOHIOJOWIHAs
(a3marcko-amepukaHckasi).  UepTel  MpPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHUs. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHncTpanuu:

[Toptpetsi: ®. Pemu, JI. Ilactep, A. U. Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmuiel U cxembl: «Bo3HukHoBeHHe ConHEYHOUW cucTeMbly, «Pa3Burtne
opraHudeckoro Mupay», «PacturenbHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckas kineTka», «CoBpeMEHHas CHCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMHYECKHX YEpPT CTPOCHMS YEJOBEKAa U YEeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHbIE MeCTa TMAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJoBeKa», «JlpesHenmue nmoam», «pesHue moam», «llepsbie
COBPEMEHHBIE JI0IN», «YemoBeyecKrue paco».

O6opynoBanme:  mymsoku — «lIpoucxoxaenne  demoBekay  (OIOCTBHI
aBCTPAJIONINTEKA, NUTEKAHTPONA, HEAaHJAEPTAJIbLA, KPOMAaHbOHIIA), CJICNIKU WIIN
U300pKEHUS KaMEHHBIX OpYyJIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyowna, ckpebiia), TE€OXpOHOJOTHYECKas Taliuna, KOUieKuus «DopMbl
COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTaTKOB PAaCTEHUUN U
KUBOTHBIX B KOJUICKLIHSAX).

DKCKypcHsi «IBOJIOLKS OPraHUYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€el).

Tema 3. Opranu3mbl U OKpYysKamoas cpeaa.



DKOJIOrus KaK HayKa. 3aauu U pa3feibl IKOJIOTUU. MeToabl SKOJIOTHYECKUX
UCCJIeIOBAHUN. DKOJIOTMUYE€CKOe MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKa.

Cpenpl oOuTaHHs OpPraHU3MOB: BOJAHAs, HAa36MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MECHHASI.

Oxonornueckue (axktopel. Kinaccudukanus skonorudeckux (HaKTOPOB:
abnotuyeckre, OWOTHYECKME W aHTPOINOreHHbIe. JleHcTBHE HSKOJOTHMYECKHX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaXHOCTh. DoTOnepruoan3M.
[IpucnocoOnenust OpraHU3MOB K  JCWUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buosiornueckue puTMsl.

buotnyeckue dakTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIIHUYECTBO, cUMON03 U ero (opmel. [lapazutusm, koomnepanus, MyTyaau3M,
KOMMEHCAIIM3M (KBapTHPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HadyeHne OMOTHYECKUX B3aUMOJCUCTBUI JUIsl CYIIECTBOBAHMS OPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyisauud. (OCHOBHBIE TMOKa3aTeau
NOMYJISIMU: YHMCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
murpanus. /{lmHaMrka 4ucI€HHOCTH MOIMYJISIUU U €€ Peryssuus.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabnuubl u cxemsl: kapta «I[Ipupogusie 30Hb1 3emun», «Cpeabl oOUTaHUS
opranuzmoBy», «®otonepuoausm», «llonmynmauum», «3aKOHOMEPHOCTU poOCTa
YUCJICHHOCTH TOMYJISnu HHPy30puu-Tyhenbkny, «Ilumessie memm.

JlabopaTopHble U IpakTHYecKue padoThbl:

Jlaboparopnas pabora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas padora Ne 4. «BiusiHre cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJIALMA pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo0mectBo opranu3sMoB — OunoneHo3. CTpyKTypbsl OHMOLIEHO3a: BUIOBaf,
MpOCTpaHCTBEHHasA, Tpoduueckas (mumeBas). Bunpbl-nomunantel. CBs3u B
OHMOLICHO3E.

Dkosornueckre cuctembl (3kocucreMbl). IloHarue o006 s3KkocucTtemMe U
ouoreoneHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B FIKOCHUCTEME.
Tpoduueckue (ueBbie) ypoBHU dKOcucTeMBI. [TuieBrie nenu u cetu. OCHOBHbBIE
MOKAa3aTeld JKOCHCTEMbl: OHoMacca, MPOAYKIHUSA. OKOJIOTHYECKHUE MUPAMMJIbI:



MPOJYKIIMK, YHUCIEHHOCTH, Omomacchl. CBOWCTBa SKOCHUCTEM: YCTOWYUBOCTH,
camoperysanus, pazsutue. CyKieccus.

[TpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOMHOIO
WIH [IMPOKOJIMCTBEHHOIO JIECa.

AHTpONOTE€HHBIE ~ SKOCUCTEMBI.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak @akrop ycroiunBoctu 3kKocucteM. CoxpaHeHue
OMOJIOTMYECKOro pa3HOoOOpa3us Ha 3emiie.

Yuenue B. U. Bepuaackoro o O6mocdepe. I'panuiisl, coctaB u CTPYKTypa
ouocheprr. XKuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Omocdepsl Kak
rI100aNIbHONW JKOCUCTeMBL. J[MHaMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemecTB U OMOre€0XMMUYECKUE LIUKIIBI JIEMEHTOB (yIiepo/a,
a3oTa). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEHEHHS B Onocdepe.
I'mo6aibHbIE HKOTOTHYECKUE TPOOTEMBI.

CocymiecTBoBaHHMEe NPUPOIbI U YenoBeuecTBa. CoxpaneHne 6Mopa3Ho00pa3us
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa pauuMOHAIBHOIO YIPAaBICHUS
IPUPOAHBIMUA PECYPCAMU U UX UCTIOIb30BaHue. JlOCTHIKEHN OMOJIOTHH U OXpaHa
IPUPOBIL.

JdeMoHcTpanuu:

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

Tabmumsr u cxemsl: «IluieBsie nenn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llemn nuTanusy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIOTCHHBIE BO3/ICUCTBUS HAa IPUPOAY», « BaxKHENIIME HCTOUHNUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHelas coctaBisitonias ouochepsn,
«®Daktoper  nmerpamanuu  mouBy», «llapHukoBeii  AddexT»,  «DakTOpHI
paIuoaKTUBHOIO 3arps3HeHus Ouocdepby, «OOmas cTpykrypa Ouochepb»,
«PacmipocTpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«Kpyrosopot yriepoaa B uochepe», «KpyroBopor a3zora B mpupoae.

OO6opynoBanne: MoOJeNb-amIuIuKausa «TUnudHbIe OMOILIEHO3B», TepOapuit
«PacTtutenbHble cO00IIECTBaY, KOJUIEKINH «bruoreHo3y, «Bpeaurenn BaxHEHIINX
CENBCKOXO3SMCTBEHHBIX KYJIbTYP», FepOapuu M KOJJICKIIUA PACTCHUH W dKUBOTHBIX,
pUHAIJICKAIIHE K PA3HBIM KOJIOTHYECKUM TPpyIIaM ogHoro Buaa, KpacHas kaHura
Poccuiickoit ®@exnepanuu, H300paKEHUS OXPaHAEMBIX BHUJOB pACTCHHH U
KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacho ®I'OC COO, ycranaBnuBarOTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHS  OOYYalOIIMMHUCI IPOrpaMM  CpeaHero  oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType AMYHOCTHBIX pE3yJbTATOB OCBOEHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIIUE COCTABIIAIONINE: OCO3HAHME OOYYaIOIIMMUCSA POCCHICKON
rPaXKJaHCKOM UJAECHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpEIENeHNI0, HaJlu4yhe MOTHBaUMM K  OOy4YeHHI0  OHOJOoruw,
LEJICHANPABICHHOE pPa3BUTHE BHYTPEHHHUX YOEKIECHUW JUYHOCTH HAa OCHOBE
KITFOUEBBIX TICHHOCTEH W WMCTOPUYECKUX TPATUIUN Pa3BUTHSI OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh W CHOCOOHOCTh OOYYaIOMIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JNEATENbHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKaMHM, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHus, HAJIUYUE DSKOJOTMYECKOro MpPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTD LICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIndHOCTHBIE pe3ynbpTaThl OCBOCHUS mpeamera «buonorus» AOCTUTarOTCSA B
CIMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSATENIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMHA POCCUMCKUMU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
NOBEACHUS U CIOCOOCTBYIOT NpOLIECCaM CaMOIO3HAHMUS, CaMOBOCHHUTaHUS U
CaMOpAa3BUTHA, pPA3BUTHS BHYTPEHHEHW MO3WULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXECHUS K 3aKOHY U IIPABOIOPAAKY, YEIOBEKY TpPyAa U CTaplIEeMy ITOKOJICHHUIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHOIICHUS K KYyJIbTYpHOMY HAacleIul0 Hu
TpaAULKSIM MHOTOHAILMOHAIBLHOTO Hapoja Poccuitckon ®denepauuu, NpuUpole U
OKpYXKarolen cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHUsS ydeOHoro mpeamera «buomorus»
JOJIKHBI OTPakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TMO3WUIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPaJUIIUOHHBIM IEHHOCTSAM POCCHUHUCKOrO OOIIECTBAa, PaCHIMPEHUE KUIHEHHOTO
ONbITA U OMNbITA JIESITEIBHOCTH B IPOLECCE pPealln3allii OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK O0YYaIOIIErocsi Kak aKTUBHOT'O U

OTBETCTBEHHOTO YJ€HAa POCCUNUCKOr0O OOIIEeCTBa;



OCO3HaHUE CBOMX KOHCTUTYIITMOHHBIX MPaB M 00s13aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIEITEIILHOCTH MPHU CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHUHM Y4EeOHBIX M T[O3HABATEJIbHBIX 3a/lay, BBIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAIIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU AESATEIIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON rpakJaHCKOU WIEHTUYHOCTH, TATPUOTU3MA,
YBAXXEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iiepe PoauHou, ropnoctu
3a CBOM KpaH, CBOK PoOIHHY, CBOM S3BIK U KYJIBTYpPY, HMPOLUIOE M HACTOAILICE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEINIO U MaMSITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IEeCTBA;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAaHHOT'O TPHUHATHS IIEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu HaponoB Poccuu;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHU;



NOHMMaHUE SMOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJAAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢puzunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arONOJyYHusi:

MOHUMAaHUE U pean3alus 3J0pOBOTo 1 0€301MacHoro oopas3a Ku3HH (310pOBOE
NUTaHue, COOJII0IEHNE TUTUEHUYECKHUX MPABUIT U HOPM, cOaJTaHCUPOBAHHBINA PEKUM
3aHATUI W OTAbIXa, peryispHas (Qu3nyeckas aKTHUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOLICHHS K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MNpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHWE MOCHEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUS
AJIKOT'0JIs, HAPKOTHUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM WU COLIMAJIbHOM
HaMpaBIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHHO
BBIIIOJIHATH TAKYIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHoHANbHONU JeSTEILHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOp Oyaymei npodeccu U pearru30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O MW CaMOOOpA30OBaHHWIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

AKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYypbl: NPHOOPETEHHE OIbITa
IUIAHUPOBAHUS TIOCTYIKOB M OLIEHKM HUX BO3MOXHBIX IIOCHEACTBUN A
OKpY>Karollen Cpe.ibl;

OCO3HaHWE TrI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJIeM U MyTel ux
pelIeHus;

CIIOCOOHOCTH MCITOJIH30BATh MPUOOPETAEMBIE MTPU NU3YUEHUN OMOJIOTHUHN 3HAHUS
U yMEHUS TpU  pEUICHHWH TpoOJieM, CBSA3aHHBIX C  palMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOZIGHHE  TPaBWJI  MOBEACHHS B MPUPOJIE,
HAIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKOocUCTeM, Orocdepsl);



AKTUBHOE HENPUATHUE IEUCTBUM, TPUHOCAIIMUX BPE OKPYIKAOLIEH IPUPOTHOU
cpene, yMEHHe MPOTHO3UPOBATH HEOJIArONMPUSTHBIE IKOJIOTHUYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U NIPENOTBPAILLATh UX;

HaJM4YUe Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAJIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIESITEIHBHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJOre
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJNbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/TY JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUE crnenu@uKkd OWOJIOTMM KaK HayKd, OCO3HAaHUsA €€ pOoJu B
GbopMHUpPOBAHUK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalolleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0l1lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHuu mpodaeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU JJII COBPEMEHHOW HMBHIM3AIUU:
obecrieyeHus: HOBOTO YPOBHS Pa3BUTUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEeIIaTh PECypCHble  MpOOJEMbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TIPUPOJIHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUUM OHUOJOTMUECKUX 3HAHUU B IEJSIX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOydwaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHME CYIIHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHWS [UJIs aHadu3a |
O0OBSCHEHHSI SIBIICHUN OKPYKAIOIIEr0 MUPAa W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIC 3aKIIIOUEHHMs] Ha OCHOBE HAyuyHbIX (aKTOB U
UMEIOITUXCS JAHHBIX C IEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OHOJOTHMYECKHUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JESATEIbHOCTH, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pPe3ybTaThl OCBOCHHS y4eOHOTO mpeameTa «buosmorusy
BKJIIOYAIOT: 3HAaYuMble i1 (OPMUPOBAHHMS MHUPOBO33PEHUS OOyHAIOUTUXCS
MEXKIUCHUILUIMHAPHBIE (MEXKMPEIMETHBIC) OOIICHAYYHbIC MOHSITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrusi, SBJICHHE, MPOIECC,
cUCTeMa, Hay4HbId (PakT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPH,
UCCIeI0BaHNEe, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHUX ), YHUBEPCAJIbHBIC
y4deOHbIe JCHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIE, DPETYJISITUBHBIC),
obecrneunBaronye GopMupoBanue HyHKIIMOHATIBHON IPaMOTHOCTH U COIMAIBHON
KOMIIETEHIIUH  OOYy4YaroIIMXCAd, CHOCOOHOCTh OOyYarolmuxcsi HMCIOJIb30BaTh
OCBOCHHBIE MEXAUCHUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHbBIC
y4eOHbIE IEUCTBUS B TO3HABATEILHON U COLUAIIbHOMN MPAKTHKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHUSI MPOTPAMMbl CpPEIHEr0 OOILEero
00pa30BaHUsl IOJDKHBI OTPaXkKaTh:

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMH NMO3HABATEJILHBIMU
AefiCTBUSIMM:

1) 6a30Bble JIOrHYeCKHE JeHCTBHUSA:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W aAKTyaJIU3UpoBaTh  MpoliieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TNPU OCBOCHUM 3HAHWUM TMPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3za, cuHTE3a, CpaBHEHHU S, Ki1acCupUKauu, o000IIEHUs ), pACKPbIBATh CMBICI
OMOJIOTUYECKUX TOHATUN (BBIICTATh UX XapaKTEPHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3U C JIPYTUMHU TOHSATUSIMH);

ONpENENATh LENW ACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JTOCTHXKEHUSA, COOTHOCUTD PE3YJIBTATHI ACATEIIBHOCTHU C MOCTABICHHBIMU LIEIISIMU;

WCIIOJIB30BaTh OMOJIOTUYECKUE TTOHATHS TSl OOBsICHEHUS (DAKTOB W SIBJICHUI
YKUBOM ITPUPOIBI;

CTPOUTH JIOTMUECKHE pacCyKJIeHusi (MHIYKTUBHbBIC, [I€yKTUBHBIE, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKJIFOUCHUS,

MIPUMEHATH CXEMHO-MOJEIbHBIE CPECTBA JIJIS ITPEICTABICHHUS CYIIECTBEHHBIX
CBA3€H ¥ OTHOIICHWNW B U3YYaeMBIX OHMOJOTHYECKUX OOBEKTAaX, a TaKKe
POTUBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B PAa3IUYHBIX HHPOPMAIMOHHBIX
HMCTOYHHKAX;



pa3pabaThiBaTh IJIAH PEIICHHsS] MPOOJIEMBbI C YYETOM aHallM3a WMEIOIIHUXCS
MaTepHAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN ACSITEIBHOCTH;

KOOPJIMHUPOBATH M BBHITIOJHITH pa0OTy B YCIOBUSAX PEaTbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPYU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIE0BATEIIBCKON U MTPOCKTHOM JESITEIIBHOCTH,
HaBBIKAMH  pasperieHus mpoodiieM, CHOCOOHOCTHIO W  TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO
Pa3JIMYHBIX METOJO0B MO3HAHMS;

UCIIOJIb30BaTh pPA3UYHbIE BHUIbl JEITEIBHOCTH 10 TMOJIYYEHHUIO HOBOIO
3HaHUS, €r0 HHTEPIpETaI, NPeoOpa3oBaHUI0O W NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YIEOHBIX U COIUATBHBIX TPOCKTOB;

dbopMHUpOBaTH HAYYHBINA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTeIHLHOU
NEATENbHOCTH U )KU3HEHHBIX CUTYaIUAX;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyMEHTHI JJIS TOKa3aTeIbCTBa CBOUX
YTBEPXKIEHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJIM3UpPOBaTh TMOJYYEHHBIE B XOJE€ pEIICHUS 3aJaud  Pe3yIbTaThl,
KPUTHYECKHU OIIEHUBATh UX JI0CTOBEPHOCTb, IPOTHO3UPOBATh U3BMEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LIE€JICHANIPABICHHbIA MOUCK MEPEHOca CPEICTB M CIOCOOOB
JeHCTBHS B MPOPECCUOHANBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 M NPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTAaTh HOBBIC WJICH, MpeajiaraTh OPUTHMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ nunopmanueii:

OPUEHTUPOBATHCS B PA3JIUYHBIX UCTOYHUKAX MH(GOpPMAILUU (TEKCTE y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHAIM3UPOBATH
uHGOPMAITUIO PA3IMYHBIX BUOB U (HOPM MPEACTABICHHS, KPUTUUECKHU OIICHUBATH
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TOUCKE U
oTbope Ouosornyeckor mHpopMamu, HEOOXOAUMOM JJIs BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBATH KYJIbTYPYy aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  TpEICTaBIICHUS
ounonornyeckor uHpopmauu (cxembl, rpaduky, 1UarpaMmmbl, TaOIHIbl, PUCYHKH
" JIpyroe);

UCTIOJb30BaTh HAYUYHBIH #A3BIK B KayecTBe CpeicTBa Mmpu paboTe ¢
OuoJorMYecKor HHpOpMalMe: TMPUMEHATh XUMHYECKue, (Qusnyeckue U
MaTE€MaTUYECKUE 3HAKW W CUMBOJBI, (HOpMYyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HATJISATHOCTH;

BJIAJ€Th  HABBIKAMHM  pAacloO3HaBaHWA W 3alIUTHl  WH(OpMaIuwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgJlaieHHe YHUBEPCAJbHBIMU KOMMYHHKATUBHBIMH JA€HCTBUAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM TUCKYCCUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXJCHHS OTHOCHUTEIHHO BBHITIOJHEHHS TpeiaracMon
3aJla4yM, YYUTHIBATh MHTEPECHl W COTVIACOBAHHOCTH TMO3HIMHA APYTUX YYACTHHUKOB
JMaJora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaThb 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMH OOIEHUS U B3aUMOJCHUCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITBLHON
paboThI MPH PEIICHUH OHMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHHS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPU PEIICHUH Y4eOHO 3a1auu;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBHH C Y4ETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH KaXKI0TO YjieHa KOJUIEKTHBA;

OpUHUMATh  II€Id  COBMECTHOM  JeATEIbHOCTH, OpraHW30BHIBAaTH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHUIO: COCTaBISATh IUIaH JCHCTBUH,



pacnpenenarth poJid C y4E€TOM MHEHHMHM Yy4YacTHUKOB, OOCYXIaThb pE€3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/a U KaXJAOT0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSM;

npeajgaraTb HOBBIE IPOEKTHI, OLICHUBAaTh MHJIEH C MO3ULIHMH HOBU3HBI,
OpUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE TMIOBEJEHUE B Pa3IUYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHUIIMATUBHBIM.

Ogy1aleHHe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH J1eHCTBUSMMU:

1) camoopranusanus:

UCIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEM M HX
pelIeHus B 5KU3HEHHBIX U YUEOHbIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHUSX M MOCTYIKax MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAFOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JAESITEIBHOCTD, BBIABIIITH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NESATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO COCTABIIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLTNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENNIOUYTEHUH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4e€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHuE;

OLIEHHBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYIAUIUU B
pa3HbIX O0JIACTSX 3HAHMM, IOCTOSIHHO IOBBINIATH CBOM OOpa30BATENbHBIN H
KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HABbIKAMU  TO3HABATENBbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEWUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTATOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI peIeKCUH Ui OLEHKU CHUTYyalluH, BbIOOpa
BEPHOTr'O PELICHUS;

YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATH PELIEHUA MO HX
CHUKEHHUIO;

IPUHUMAaTh MOTHBBI W apryMEHThl APYrMX IIpU AaHAJIN3E pEe3yJbTaTOB
NEATENbHOCTH;



3) npuHsATHE ce0sl M IPYTrHUX:

IPUHUMATh ce0sl, MTOHWMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHajIu3e pe3yJbTaToB
NEATEIbHOCTH;

PU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UILIUU JPYTOro YeJIOBEKA.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buomorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHHUM, BUIBI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHHUIO 3HAHUM B Pa3jMUHBIX Y4€OHBIX CUTYallUAX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBS3aHHBIX c Ouosiorueid. B mporpamme mnpenmeTrHbie
pe3yibTaThl MPEACTABICHBI IO TOAaM 00yUeHHUS.

[IpenmeTHbIE pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHbBI MHpa M HAYYHOT'O MHPOBO33PEHHMs, O BKIIAJ€ POCCHUHCKUX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a7a4;

YMEHHE PACKpbIBaTh COJAEp)KaHHE OWOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
KU3Hb, KJIETKA, OPraHu3M, MeTa00I13M (0OMEH BEIIECTB U MPEBPALCHUE SHEPTHH ),
romeoctas (camMoperyisius), YpOBHEBas OpraHu3alus >KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHUE (PEPOLYKIIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTUYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOorMa MOJEKyJIspHON Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1eHTpax MHOTrooOpas3us u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTteHuil H. 1. BaBuiiosa), onpenensats rpaHUIbl UX
IPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOACHUE U
OMKCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBJICHUM, OpPraHU3alus U MPOBEJCHUE
OHMOJOTUYECKOT O IKCIIEPUMEHTA, BHIIBUKEHNE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSCHEHUE NOJYYEHHBIX pE3YyJIbTaTOB,
VCIIOJIb30BAHHBIX HAYYHBIX IMOHATHNA, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBOBI
Ha OCHOBAaHHUH MOJYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJENIATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
AYKapHoOT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUS SHEPTUU B KIETKe, (POTOCHHTE3A,
IUTACTHYECKOTO W 3HEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, MeHo3a,
OIUIOJIOTBOPEHUS, PA3MHOXEHHUS, HWHIMBUAYAIBHOTO pPa3BUTUA OpraHu3Ma
(oHTOTEHE3);

YMEHHUE TPUMEHSTh IMOJYyUYCHHBIC 3HAHUS U1 OOBSICHEHHUS OMOJOTHUYECKUX
MPOIIECCOB U SIBICHUM, ISl IPUHSATUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM
KHU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKPY>KaIOIIUX JIFOJIeH, COOIIOICHHSI HOPM TPAaMOTHOTO TIOBEACHUS B OKPY KaIoIIen
OPUPOAHON cpejie, MOHUMaHUWE HEOOXOJMMOCTH UCIOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOU OnoIoruu u OHMOTEXHOJIOTHUI TUIS palMOHAIBLHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHHE pellaTh »BJEMEHTApHbIE TEHETUYECKUE 3a/laud Ha MOHO- U
TUTHOPUIHOE CKpEelIMBaHUe, CICTUICHHOE HaclieJOBaHWEe, COCTaBISATH CXEMBbI
MOHOTHOPHUJIHOTO CKpPEIIMBAHUS ISl Tpe/ICKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBHIMONHITH JTa0OpAaTOPHBIE M MpPAKTHYECKHE pPaOOTHI, COOIIOAAThH
npaBuiIa mpy pabote ¢ yueOHbIM U Ja00paTOPHBIM 000pPYA0BaHUEM;

yMEHUE KPUTHYECKH OIIEHWBATb M HHTEPHIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJEPKAaHMsSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3JIMYHBIX UCTOYHUKOB (Cpe/ICTBAa MAacCOBOM MH(OpMAIINKU, HAYYHO-TIOMYJISIPHBIC
MaTepHaIbl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCICAOBAaHWN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011251 OMOIOrMYeCKy0 MH(OpPMAIMIO U3 HECKOJbKUX HCTOUYHHMKOB, TPAMOTHO
UCII0JIb30BaTh NOHATUITHBIN armapaT OMOJIOTUH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOTO mpeamera «buomorus» 6 11
Klacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUSA €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpPa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOCKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IrPaMOTHOCTH YeJIOBEKa JJIsl peIIeHUs dKU3HEHHBIX 3a71a4;

YMEHHE PACKPBIBATh COJICpKaHNE OMOJOTHUYECKUX TEPMUHOB U MTOHATHI: BU/I,
NOMYJISIIUsSL, TEHO(OH, HSBOJIIONUSA, ABUXKYIIHME CHIbI ((aKTOphl) SBOJIIOIUU,
IPUCTIOCOOIEHHOCTh OPTaHMU3MOB, BHJI000pa30BaHME, IKOJOTHMUYECKUE (DAKTOPHI,
DKOCHUCTEMA, MPOAYUEHTh, KOHCYMEHTBI, PEAYLEHTbl, LENH MUTaHUA,
AKOJIOTHYECKas MupaMua, OuoreoueHos, ouocdepa;



yMEHHME WH3/1araTh OHOJOTMYECKHEe TEOpuM (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OHBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogapimieBoro cxonacrtea K. M. baspa, uepengoBaHusi riaBHbIX HalpaBiIe€HUN U
nyteit sBomoruu A. H. CesepiioBa, yuenust o ouochepe B. U. Bepnaackoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOACHUE U
OMMCAaHUE >KUBBIX CHCTEM, MPOILIECCOB W SIBJICHUM, OpPraHU3alus U MNPOBEJCHUE
OMOJOTUYECKOT O IKCIIEPUMEHTA, BbIIBUKEHNE THUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCICAYEMBbIMU BEIMYWHAMHU, OOBSICHEHHE MOJYyUYEHHBIX pEe3yJbTaToB,
UCIOJIb30BAaHHBIX HAYYHBIX MMOHATUN, TEOPUN U 3aKOHOB, YMEHUE JICNIaTh BBIBOBI
HA OCHOBAHMH TOJYUYEHHBIX PE3yIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJOTHMYECKHX
OOBEKTOB: BHJIOB, TMOMYJSHUI, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOTEOIICHO30B U JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHJI000pAa30BaHMS, MPUCTIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTHYECKUX (PAKTOPOB HA OpPraHuW3Mbl, MEepeHoca
BELIECTB W IIOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHUH B
9KOCHUCTEMAax CBOEH MECTHOCTH, KpPYrOBOPOTa BEIIECTB M OMOr€OXMMHYECKHX
ITUKIIOB B Omocdepe;

yMEHUE MPUMEHATH MOJyUYCHHbIE 3HAHUS Uil OOBACHEHHS] OMOJOTUYECKHX
IIPOIIECCOB W SIBJICHWUM, JJISl MPUHSATHUS MPAKTUYECKUX PEIICHUH B MOBCEAHEBHOU
KU3HH C LENIbl0 o0ecredeHus: Oe30IacHOCTH CBOETO 3J0pOBbS M 370pPOBBS
OKpYKaIOIIMX JIOACH, COOII0IEHUsI HOPM I'PaMOTHOTO TIOBEJICHHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHMMaHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIlMOHAILHOTO MTPUPOIOTIOIH30BAHMS;

yMEHUE pelaTh 3JE€MEHTapHble OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHOca BEIeCTB U DHEPTUU B IKOCUCTeMax (LIeTH MUTaHus);

YMEHHE BBINONHITH J1a0OpAaTOPHBIE M MpPaKTHYECKHE pPadOTHI, COOIIOAAThH
npaBuiia npu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000pPYA0BaHUEM;

yMEHUE KPUTHYECKH OIEHUWBATb M HHTEPIPETHPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO COJEP’KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UICTOYHUKOB (CpEeACTBAa MAacCOBOW MH(OpMaLWU, HAyYHO-IOMYJISIPHbIE
MaTepualibl),  paccMaTpuBaTh  TJ00ajdbHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
0000111251 OMOJIOTHYECKYI0 MH(DOPMAIIMIO M3 HECKOJbKUX HCTOUYHHKOB, TPAMOTHO
MCII0JIb30BATh NOHATHITHBIN armapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Koaun4yecTBO 4acoB DIeKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Kontponsusie | TIpakTaaeckme (undposbie)
n/m | W TeM MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub6mmoreka [IOK
1 b 2 0.5
HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41¢292
) ’KuBbie cUCTEMEBI U UX 1 bubnuorexa [JOK
opraHuzanus https://m.edsoo.ru/7f41¢292
3 XUMHYECKUH COCTaB U g | bub6morexa [JOK
CTPOEHUE KIETKU https://m.edsoo.ru/7f41¢292
bu6mmorexa [JOK
4 X 6
HBHEACATETLHOCTS IIICTKH https://m.edsoo.ru/7f41¢292
Pazmuoxenue u
5 WHIWBHAYAJIbHOE PA3BUTHE 5 1 bubmorera [IOK
JHBUIY p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnenctBeHHOCTh U 2 15 bubmuoreka [JOK
M3MEHYUBOCTH OPraHU3MOB ' https://m.edsoo.ru/741¢292
7 Cenexkuusi OpraHu3MOB. 3 bubmnoreka LJOK
OCHOBBI OMOTEXHOIOTHHI https://m.edsoo.ru/7f41¢292
bu6muoreka [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 34 0 4

I10 ITIPOTPAMME



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 KITACC

KoanuyecTBO 4acoB D1eKTPOHHbIE
HaunMeHoBaHnue
Ne (uu¢possbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbBIE
NPOrpaMMmblI padoThI padoTsbI
pecypcebl
| OBONIONMOHHAS 9 | bu6mmorexa [IOK
Onoorus https://m.edsoo.ru/7f41cc74
Bo3HnuknoBeHue u
2 a3BUTHE KU3HU Ha 9 0.5 bubnnorexa [IOK
p ) https://m.edsoo.ru/7f41cc74
3emiie
3 Opranusmsl 1 5 1 bubanorexa [JOK
OKpyXarolas cpeaa https://m.edsoo.ru/7f41cc74
CooOmiecTBa u
bu6mmorexa [IOK
4 3KOJIOTHUECKUE 9
https://m.edsoo.ru/7f41cc74
CUCTEMBI
bubmmoreka [IOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
1 34 0 2.5

YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB D1eKTPOHHBIE
N Tema ypoka Kourpoasnsie | IlpakTnyeckue Aara unGposbie
n/n Bcero u3yyeHusi | oOpas3oBaTejibHbIE
padoThI padoThI
pecypcbi
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTobI TO3HAHMS KUBOMH
npuposl. [IpakTnueckas
pabota Ne 1 Eu 10K
2 «/cnonp3oBaHue 1 0.5 roJmoteia
https://m.eds00.1u/863e6122
pa3IMYHBIX METOJIOB IIPU
M3Y4YCHHH OMOJIOTUYECKUX
00BEKTOBY
3 buonornuecknue cCucTeMsl, 1 bubmnoreka LIOK
MPOLECCHI U UX U3YUYCHUE https://m.edsoo0.ru/863e6564
4 XUMHUYECKUN COCTaB KJIETKH. | bubmuoreka [JOK
Bopa u muHepanbHbie COMU https://m.edsoo.ru/863e674¢
5 benku. CocTaB u cTpoeHue 1 bu6nuoreka [IOK
OCIIKOB https://m.eds00.ru/863e6b72
depMeHTH —
OMOJIOTHYECKHE
6 KaTaJln3aTopPBI. 1 0.5 bub6mumorexa LIOK

JlaGoparopHas padora Ne 1
«3ydyeHune kaTaauTH4eCKOn
aKTUBHOCTH (hepMEeHTOB (Ha

https://m.eds00.1ru/863e6b72



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

MIpUMEpPE aMUIIa3bl UIIN

JIaGoparopnas pabota Ne 3

KaTayias3bl)»
bu6mmorexa [JOK
7 YrueBoyp. Jura el https://m.eds00.ru/863e6870
g HyxkenHoBbIe KUCIIOTHI. bubnuoreka [IOK
ATO https://m.edsoo.ru/863e6d5¢c
Hcrtopus u meToibt
9 W3YUYEHHUS KIIETKHU. bubmorexa HOK
https://m.edsoo.ru/863e6e88
Knerounas Teopus
10 Kierka xak menoctHas
JKUBasl CUCTEMa
CrpoeHue 3yKapuoTHYECKON
kietku. JlabopaTopHas
paborta Ne 2 «M3yuenue
CTPOCHHUS KJIIETOK PACTCHUH, bubnmorexa [JOK
11 JKUBOTHBIX, TPUOOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuil Mol MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTIMCAHHECY
12 OOMeH BelecTB Uin bubnuorexa [JOK
MeTa00JIN3M https://m.eds00.ru/863e766¢
13 ®doTocuHTE3. XEMOCHUHTE3 buomorexa OK
https://m.eds00.1u/863e7c98
N bu6mmoreka [IOK
14 Duepretureciuii oomen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKU.
15 Jenenue knetku. MuTos. 0.5 brbmorexa OK

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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

«HabOmronenne MuTo3a B
KJIETKaX KOHYMKA KOpeIlKa
JyKa Ha TOTOBBIX

MUKpOIIpenapaTax»

16 buocunTes 6enka. Peakmus bu6mmoreka [JOK
MaTPUYHOTO CHHTE3A https://m.edsoo.ru/863e796e

17 Tpancnsus — OHMOCHHTE3 bu6nuoreka [IOK
Ocnka https://m.eds00.ru/863e796¢

18 Hexnetounsie ¢hopMbl bubnuorexa [JOK
JKU3HU — BUPYCHI https://m.edso0o.ru/863e7540

bu6muoreka [IOK
@DopMBbI pa3MHOKEHUS

19 AHIAMOR https://m.eds00.ru/863e81b6
P MO https://m.edsoo.ru/863e831e

bu6mmoreka [JOK

20 Meii

eHos https://m.edsoo.ru/863e7f4a
O06pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
Omno10TBOpPEHHE. BuG 10K
nonIMoTeka

21 Jlab 6ota Ne 4 0.5

ALOpATOpRE pAbOTa A2 https://m.edsoo.ru/363e81b6
«M3yuenue ctpoeHus
MOJIOBBIX KJIIETOK Ha TOTOBBIX
MHUKpOTpenaparax»

2 WnnuBuayanbHOE pa3BUTHE bubmmoreka [IOK
OpraHu3MOB https://m.edsoo0.ru/863e8436
I'enernka — Hayka o

23 HACJIEJICTBEHHOCTH U Bubmmorexa LIOK

A https://m.edsoo.1u/863e8612
W3MEHYUBOCTH
24 3aKOHOMEPHOCTHU bu6nuoreka [IOK

HacJICAOBaHUA ITPU3HAKOB.

https://m.eds00.ru/863e8878



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

Mownorubpuanoe
CKpellMBaHNE

25

JurubpunHoe
CKpelIuBaHue. 3aKoH
HE3aBUCHUMOTO
HaCIIeZIOBaHUsI TPH3HAKOB

bu6mmorexa [JOK
https://m.edsoo.ru/863e89a4

26

CuenuieHHOE Hacjel0BaHNe
npu3HakoB. JlabopaTopHas
pabota Ne 5 «M3yuenune
pe3yIbTaToB
MOHOTHOPUAHOTO U
TUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(UITBI
Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

bu6mmorexa [JOK
https://m.eds00.1u/863e8c60

27

T'enetuka noma.
HacnenoBanue npusHaKkos,
CIEMJICHHBIX C ITOJIOM

bub6aunoreka [IOK
https://m.eds00.1u/863e8c60

28

N3MeHUYNBOCTb.
Henacnencrsennas
W3MEHYUBOCT.
JlaGopaTopHas pabota Ne 6.
N3ydenue
MOIU(DUKAITHTOHHOM
W3MEHYUBOCTH, IOCTPOCHHE
BAapUALIMOHHOTO Psijia U
BapUALIMOHHON KPUBOIN»

0.5

bubanoreka IIOK
https://m.edsoo.ru/863e8efe

29

Hacn CACTBCHHAsA
HU3MCHYHNBOCTD.

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe



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

JlabopaTopHnas pa6ota Ne 7.
«AHanu3 MyTanuun y
Ipo30¢uiIbl Ha TOTOBBIX
MUKpOIIpenapaTax»

bub6anoreka [IOK

30 r 1
cHeTHia geoBeKa https://m.edsoo.ru/863e8d78
Pe3epBHbIii ypoK.
O06o0menue mo Teme
31 |
«HacnencTBeHHOCTD U
M3MEHYHUBOCTh OPTaHU3MOBY
1 Cenekius Kak HayKa U | bubnmorexa [JOK
npoiecc https://m.edso00.1u/863e9214
MeTobl U JOCTUKEHUS
33 CEeJIeKITUN PaCTeHUM 1 1 bubmorexa HOK
i p https://m.edsoo0.ru/863e¢9214
JKUBOTHBIX
14 buoTexHoorus kak oTpacib 1 bubnuoreka [IOK
IIPOU3BOJICTBA https://m.eds00.1u/863¢9336
OBIIEE KOJIMYECTBO YACOB 34

I10 ITIPOTPAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Kontpoabubie | IlpakTHueckue Aara uuppoBLIe
n/n Bcero u3y4yeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypcbl
| OBOIONUS U METOABI €€ | bub6muoreka [HOK
U3Y4YEHUS https://m.edsoo.ru/863ea20e
Hcropus passurus
2 MpeCTaBICHUH 00 1 bubmorexa HOK
best https://m.eds00.ru/863e9570
SBOJTIOIAH
bu6mmoreka [JOK
3 M 1
HKPOIBOTIONHA https://m.edsoo.ru/863e9cle
[omynsaums kax
3JeMEHTapHas eAMHUIA
BHJIa M DBOJTFOIIHH. Bu6 10K
noIMoTeKA
4 JIab 6ota Ne 1 1 0.5
abopatopras pabota A2 https://m.eds00.1u/863e¢99¢c6
«CpaBHeHHE BUIOB T10
MOP(OJIOTHIECKOMY
KPUTEPUIO»
BIDKYIIIHE CHITBI
5 gneMZII{Iia HbIe (PaKTOPHI) 1 bubmmorexa [IOK
P P https://m.edsoo.ru/863e9da4
3BOJIIOIUU
6 EctectBenHbIit 0TOOp U €ro | bubnunoreka [JOK
(hopMbI https://m.edso0.ru/863e9ed0
Pe3ynbTarhl HBOIIONMY:
bu6mmoreka [IOK
7 MPUCTIOCOOTICHHOCTh | 0.5

OpTraHu3MOB U

https://m.edsoo.ru/863e9fde



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

BUJI000pa3oBaHUE.
JlabGopaTopHas pabota Ne 2
«Omnucanue
PUCTIOCOOTCHHOCTH
opraHusma u e€
OTHOCHTEJIBHOTO XapaKTepa

Hanpasnenus u mytu

bub6nunoreka I1IOK

aHTpoIIOreHes3a

8 MaKpO3BOJIIOLUHA https://m.edsoo.ru/863e9cle
9 Heob6patumocTts 3BOIIONNH
10 Ucropus xu3nu Ha 3emiie u
METOJIbI €€ U3yUeHUs
1 ['unoTe3bl npoucxoXaeHUS bubmuorexa [IOK
JKU3HU Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emiie bubmuoreka [{OK
110 3paM | Iepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOJTIOIUN
pPacTUTEIHHOTO U )KUBOTHOTO
mupa. [Ipaktudeckas pabora
13 Ne 1 «M3yuenune 0.5 Bubmmorexa LIOK
https://m.edsoo.ru/863ea8bc
HCKOTIAeMBIX OCTaTKOB
PACTCHHIA U KUBOTHBIX B
KOJUTCKITHSIX)
14 CoBpemMeHHas cuctema bubnunorexa [JOK
OpraHH4YECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOLMS YEIOBEKA bub6mnoreka [IOK
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuibl ((hakTopsl) bubnuorexa LIOK

https://m.edsoo.ru/863ead44



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

17

OCHOBHEBIE CTaINM
JBOJIIOLUY YEIOBEKA

18

UYenoseueckue pacsl U
IPUPOJIHBIE aJanTalllH
4esioBeKa

bu6mmoreka [JOK
https://m.edsoo.ru/863eaea2

19

PesepBHBIil ypOK.
O6o0mieHue o Teme
«BO3HUKHOBEHHE U
pa3BUTHE )XU3HU Ha 3emiie)

20

DKOIOTHSA KaKk HayKa

21

Cpensl obuTanus u
9KOJIOrHYecKue (hakTopbl

bu6mmorexa [JOK
https://m.edsoo.ru/863eafec

22

AbuoTtnueckue GpakTopsl.
JlaGoparopnas pabota Ne 3.
«Mopddonornueckue
O0COOEHHOCTH pacTeHU U3
Pa3HbIX MECT OOUTAHUY.
JlabopaTopHas pabota Ne 4.
«BnusiHMe cBeTa Ha pocT U
pa3BUTHE YEPEHKOB
KoJIeyca»

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/863eb10e

23

buoTtnueckue GpaxTopsl

bubmnoreka LJOK
https://m.edsoo.ru/863eb348

24

DKOJIOTHYECKHUE
XapaKTEPUCTUKU
nonyJsiuuu. [Ipakruueckas
pabota Ne 2 «[Toacuér
IJIOTHOCTHU MOMYJIALIMMA
Pa3HBIX BUJOB PACTCHUID)

0.5



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

25 Coob1ecTBa OPraHu3MoOB — | bubnmorexa [JOK
OHOILIEHO3 https://m.edsoo.ru/863eb46a

2% DKOJIOTUYECKHUE CUCTEMBI | bubmuoreka [{OK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE MOKa3aTeNn
9KOCUCTEMBI.

27 DKOJIOTHYECKUE TUPAMUIbI 1 bubmorexa HOK

. PaMHIBL. https://m.edsoo.ru/863eb5fa

CBoiicTBa IKOCUCTEM.
Cykueccust

28 [IpupoaHbIe SKOCUCTEMBI 1

29 AHTpOIIOreHHbIE |
9KOCUCTEMBI

30 buocdepa — rnobanbHas ) bu6nuorexa [IOK
3KOCHUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH 1 bubnuorexa [JOK
CyIlIecTBOBaHUS OMOChepbl https://m.edsoo0.ru/863ebd 16
UYenoseuecTBo B Ouochepe

32 1
3emun

1 CocymiecTBoBaHUE TPUPOIBI | bubnuorexa [IOK
M 4€J0BEYECTBA https://m.edsoo.ru/863ebale
Pe3epBHbIii ypok.
O06001eHrne TeMbI

34 1
«Coo0mecTBa u
9KOJIOTHYECKHUE CUCTEMBD)

OBILEE KOJIMYECTBO YUACOB 34 )5

I10 ITIPOT'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJILHON NPOrPaMMBbI CpelHero o01ero odpasoBanus

CdopMupoBaHHOCTH 3HAHUK O MECTE€ M POJIU OMOJIOTUU B CHUCTEME
HAyYHOTO 3HAHHMS €CTeCTBEHHBIX HayK, B (opmMupoBaHUHU
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHBI MHpa M Hay4yHOTO
MHUPOBO33PEHUS; O BKJIAQJC POCCUUCKHX M 3apyOCIKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJIOTHHU; (PYHKIIMOHAIBHOH T'PaMOTHOCTH

YCJIOBCKA JIA pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHHue pacKpblBaTh COJEp)KaHHE OHOJOTMYECKUX TEPMUHOB H
TIOHSTHIL: )KU3Hb, KJIETKA, OpraHnu3M; MeTabon3M (0OMEH BELIECTB U
MpPEBpaIllCHHEe JHEPruu), TOMeocTa3 (CaMOpEeryJisiius), YpPOBHEBas
OpraHM3alys KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHNE (PENPOAYKIINSA),

HACJICACTBCHHOCTb, UBMCHYUBOCTL, POCT U PA3BUTUC

YMmenue — um3naratb ~— OuojorMYeckue — Teopuu  (KiIeTouHas,
XpoMocoMHasi, MyTannoHHas), 3akoubl (I'. Mengens, T. Moprana,
H.W. BaBunoBa) u y4eHus (0 IeEHTpax MHoOrooOpasus W
INPOUCXOXKAECHUSA  KylbTypHbIX  pactenuit H.M.  Basuiosa),

OMNpPCACIIATh 'PaHUIBI UX MPUMCHHUMOCTH K KMUBBIM CUCTCMaM

YMeHue BIaJeTh METOJaMHM HAYYHOTO IIO3HAHHMS B OWOJIOTHH
(HaOnrofieHHe W OMKCAHME YKUBBIX CHUCTEM, MPOIECCOB U SIBICHHUIA,
OpraHu3amnus W IPOBEACHUE OHOJOTHYECKOrO0 3SKCIEPUMEHTA,
BBIIBIJKCHUE  THUIOTE3bI,  BBISABICHHE  3aBUCHUMOCTH  MEXIY
HCCIIETyEMbIMU BEIIMYMHAMH, 00BsACHCHHE MTOJTYYE€HHBIX
pe3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IIOHATHH, TEOpUHA U
3aKOHOB; YMEHME JeJaTh BBIBOJAbI HAa OCHOBAHUM IIOJYYEHHBIX

pe3yIbTaTOB)

10 KVIACC

Kon
NMPoOBEpPsAEMOro
pe3yJbTaTa

1

2

3

4

5

YMeHue BBIIEIATh CYIICCTBEHHBIC NPH3HAKK BHPYCOB, KIETOK
MPOKAPUOT M DYKAPHOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB U
MpEeBpaIleHHs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTHUYECKOro M
SHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MHTO03a, Meio3a,

OIJIOAOTBOPCHUA, PAa3MHOKCHHA, WHAUBUAYAJIBbHOI'O  PAa3BUTUA




opraHusma (OHTOI'€HE3)

YMeHHe TPUMEHATHh TOJY4YEHHBIE 3HAHUS I OOBICHEHHS
OMOJIOTUYECKHX TIPOIECCOB U SBJICHUH, JUISI IPUHATHUS TPAKTHUECKUX
pelieHuid B TMOBCEAHEBHOW JKM3HM B IEIIX oOecrmeueHus
0€30MacHOCTH CBOETO 3JI0POBBS U 3JJ0POBBSI OKPYKAIOIIUX JIOJIEH,
COOJIOIGHUsI HOPM TPaMOTHOTO TIOBEJECHUS B  OKPY’KaIOIIECH
MPHUPOJHON Cpele; TMOHMMAaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JMOCTHXKEHUH COBPEMEHHOW OHOJIOrMM U OWOTEXHONOTUH st

paluOHAJIbHOI'O IIPUPOAOIIOIIb30BAHUA

YMenue peuiaTth 3JICMCHTAPHBIC TCHCTUUCCKHUEC 3a/la4Yd Ha MOHO- U
,I[I/IFI/I6pI/II[HOG CKpCIIUMBAHUC, CHCIINICHHOC HACJICAOBAHUEC, COCTABIIATDH
CXEMbI MOHOFI/I6pI/I}1HOFO CKpCHIIMBaHUA JJIA MMpCaACKasaHus

HacCJICJOBaHUS IIPU3HAKOB Yy OpraHu3MoOB

YMeHne BBITOMHATH Ja0OpaTOpHBIE W TMpakTHUECKue pabdoThl,
coOmoaTh mpaBwia mpu padboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM

o0opyaoBaHHEM

YMeHHne KpUTHUECKH OLIEHUBATh M MHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTHYECKOTO  COJIEpXKAaHMsA, BKIIOYAIOIIYI0 IICEBJOHAYYHBIE
3HaHUS W3 pazNUYHbIX HMCTOYHHMKOB (CMMU, HayuHO-momyJsipHbBIE
MaTepuaibl); dTUYECKUE aCHEKTbl COBPEMEHHBIX HCCIEIOBAHUN B

6I/IOJ'IOI‘I/II/I, MCIUIINHC, OMOTEXHOJIOTUU

10

YMeHue co3aBath COOCTBEHHBIC MIMCHbMEHHBIC U YCTHBIC COOOILCHHS,
0000111251 6M0JI0rMYECKy0 MH)OPMAIHIO U3 HECKOJIBKUX HCTOUYHUKOB,

rPaMOTHO UCIOJIB30BaTh MOHATUHHBIN anmnapat OMOJI0TUI

11 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTarta

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI OCBOEHNSI OCHOBHOIA
0o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero o01ero 06pa3oBaHus

ChopMupoBaHHOCTh 3HAHUI O MecTe M poJii OUOJOTMM B CHUCTEME
Hay4HOTO 3HAHUS €CTEeCTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTHHBI MHpa W HAy4HOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOrMM; (PYHKIMOHAIBHOM TPaMOTHOCTU

YCJIOBCKA I PCIICHHA )KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJAEp)KaHHE OUOJIOTUYECKUX TEPMUHOB U




MOHSTUHN: BHJ, MOMYJIALHS, TEHO(OH, YBOIONMS, ABUKYIINAE CHUITBI
(paxTopsr) IBOJIIOIINH, MPHUCTIOCOOTICHHOCTh OpPTraHHU3MOB,
BUJ000pa30BaHUE,  DKOJOTHMUYECKHUE  (PAKTOPBI,  IKOCHCTEMA,
OPOAYUEHTbI,  KOHCYMEHTBI,  PEAyIEHTbI, IEMd  IHTaHWs,

AKOJIOTHYECKas MUpaMuia, OnoreoreHos, onochepa

YMeHue usnarate OnoJ0ruuecKue Teopuu (3BOMOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl  SBOJIOIMM), 3aKOHbl U
3aKOHOMEPHOCTH (3apopiieBoro cxoacrtsa K.M. bapa, uepenoBanus
IJIAaBHBIX HampasiieHui u myTei sBomonuu A.H. CeBeprioBa, yueHus
o Owochepe B.M. Bepnaackoro), ompenensiTb TpaHUIBI UX

IMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHne BIaJeTh METOJaMH HAYYHOTO TIO3HAHHWS B OWOJIOTHH
(HaOMrOICHUE W OTHCAHHUE YXKUBBIX CHUCTEM, MPOIIECCOB U SIBICHHUIA,
OpraHM3alys ¥ TMpOoBeIeHHE OHOJOTHYECKOr0 JKCIEPHUMEHTA,
BBIJIBU)KEHUE  THUIOTE3bl;  BBIIBICHHE  3aBUCHUMOCTH  MEXKIY
HCCJIeTyEeMbIMU BCIIMYHMHAMHU, 00BsACHCHHE MOJTYYCHHBIX
pe3yJIbTaTOB, HCIIOJIB30BAHHBIX HAyYHBIX TMOHSATUH, TEOpUl U
3aKOHOB; YMEHHE€ JeJlaTh BBIBOJbI HAa OCHOBAHHMM IOJYYEHHBIX

PE3yIbTATOB)

YMeHue BBIJICIATH CYLLECTBEHHBIE MpU3HAKHU CTpPOCHUS
OMOJIOTHYECKUX OOBEKTOB: BHJIOB, TMOIMYJISIIUN, MPOIYIIECHTOB,
KOHCYMEHTOB,  PCIYIICHTOB, OHOTEOIICHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOLECCOB HacCJICICTBEHHOM N3MEHUYHMBOCTH,
€CTECTBEHHOT'O0 O0TOOpa, BHA000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JCHCTBUS JKOJIOTHUYECKUX (DaKTOPOB Ha OPraHU3MBI,
MEpEHOCa BEHIECTB M IOTOKAa DJHEPIMM B  IKOCHUCTEMAX,
AHTPOIIOT€HHBIX M3MEHEHHUI B SKOCUCTEMAX CBOEH MECTHOCTH,

KPYroBOpOTa BEUIECTB U OMOTCOXUMUYECKUX IIUKIIOB B Onocdepe

YMeHue NpUMEHATh NOJy4YEHHblE 3HAHUSA Ui OOBSCHEHHUS
OHMOJOTMYECKHUX MPOLECCOB U SBJICHUMH, ISl IPUHATHUS MPAKTUYECKUX
pemieHui B TOBCEJHEBHOM JKM3HM B ILEIAX  OoOecredeHus
0€30MaCHOCTH CBOET0 3JI0POBbSl U 3[10POBbSl OKPYKAIOIIKX JIIOJIEH,
COONIIOJICHUsI HOPM TIPaMOTHOTO IOBEJCHMS B OKpY’Karoulen
MPUPOJIHOM cpele; MOHMMAaHUE HEOOXOIUMOCTH HCHOIb30BaHUS
JOCTHKEHUM  COBPEMEHHOM  OuoyiorMu A PaldOHAJIbHOTO

IIPUPOIOIIOIB30BAHMS

YMeHue pemath 3JeMeHTapHble ON0JIOTMYECKUE 3a/1a4H, COCTABIIATh

CXEMbI IEPEHOCA BEILIECTB U YHEPTUU B IKOCUCTEMAX (LI€NHU MUTAHUS )




YMeHue BBINONHATH Ja0OpaTOpHbIE U MpaKTUYECKHE paboThl,
coOmoaTh mpaBwia mpu padboTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM

o0opyaoBaHHEM

YMeHue KpUTHIECKH OLICHUBATh U MHTEPIPETUPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJCpKaHUsS, BKIIOUYAIONIYI0 IICEBIOHAYYHbBIE
3HaHUS W3 pa3nuHbIX HCTOYHUKOB (CMU, HaydHO-TIOMYJIsSpHBIC
MaTepHuabl); paccMaTpUBATh TJI00AbHBIE IKOJIOTHYECKUE TTPOOITIEMBI
COBPEMEHHOCTH, JOPMHUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO

18(0X370005010)

10

YMeHue co3naBaTh COOCTBEHHBIE TMCEMEHHBIC M YCTHBIE COOOIICHNUS,
0000111251 OMOJIOTHYECKYIO HH(DOPMAITHIO U3 HECKOJIBKHUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIb30BAaTh MMOHATUHHBIN arrapar OHoJIOrNu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

buonorus kak Hayka

1.1

Buonoruss — Hayka o xuBoil mpupozae. Poinp Ouonorumu B (opMHpPOBAHUU

COBPEMEHHOM Hay4yHOH KapTUHBI Mupa. CucTtemMa GMOJI0rHYecKUX HayK

1.2

MeTtoap! MO3HAHUS KUBOW MPHPOJBI (HAOIIOACHNE, IKCIIEPUMEHT, ONKCAHHE,
u3MepeHue, Kiaccu(ukanus, MOJEIUPOBaHUE, CTaTUCTHUYEcKas oOpaboTka

JTAHHBIX )

JKuBble cucTeMBI 1 X opraHu3anusi

2.1

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: ouomorun. CBOMCTBa

OuocucTeM U UX pazHooOpasue

2.2

YpoBHU OpraHu3aluu OMOCUCTEM: MOJEKYJSPHO-T€HETUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIH, MOIYJIALIMOHHO-BUIOBOH, YKOCUCTEMHBIH, OMOC(hepHBIN

XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUN COCTaB KJIETKU. XUMHUYECKUE DIIEMEHTHI: MaKpPOAJIEMEHTBHI,
MHKpO3JIEMEHTBI. Boma u MuHepanbHble BemiecTBa. @DOYHKIMM BOABI M

MHUHCPAJIBbHBIX BCUICCTB B KIICTKC. Hozmepx(aHI/Ie OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJKOB.
He3ameHuMble M 3aMEHUMbBIE AMHHOKHCIIOTHL. AMHHOKHCIOTHBIH COCTaB.
YPpOoBHU CTPYKTYpbI O€IKOBOM MOJIEKYJbI (TIEpBUYHAs, BTOPHYHAsS, TPETUYHAS
U YeTBEPTUYHAsI CTPYKTypa). XMMHUYECKHE CBOMCTBa OenkoB. buomornueckne
(byHKINU OENKOB.

®depMeHThI — OHosoruyeckue karanuzaropel. CTpoeHue GpepMeHTa: aKTUBHBIN
HneHTp, cyocrpartHas cnenuduanocts. Kodepmentsl. Buramunbl. OTaudus

(EpPMEHTOB OT HEOPTAHUUYECKUX KATAIN3aTOPOB

3.3

VYrneBoabl: MOHOCaxapu bl (TIH0K03a, pubo3a U 1e30Kcupr003a), Aucaxapuibl
(caxapo3za, JlakTO3a) M IoOJMcaxapuibl (Kpaxmai, TIJIMKOTEH, LEJI0I03a).
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlunuaer:  Tpurmuuepuabl, crepouabl, Qocdomunuasl. ['mapodunbHO-
rupodoOHbIe cBoiicTBa. buonormveckne QyHkmum aunuaoB. CpaBHEHHE

YIJICeBO4OB, OEIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxnennossie kucnorsl: JIHK u PHK. Hykneotnisl — MOHOMEpBI HyKJIEMHOBBIX
kucnoT. Crpoenune u ¢ynkuun JIHK. Crpoenue m ¢ynxuuu PHK. ATO:

cTpoeHHe U QyHKIUU




3.5

Hwuronorus — nHayka o kierke. Knerounas teopusi. MeToapl H3y4eHus KIETOK

3.6

Krnerka xak nenoctHas xuBasg cuctema. OO1Iue Npu3HaKU KJIETOK: 3aMKHYTasl
HapykHas MeMOpaHa, mojekyisl JJHK kak renernueckuii anmapar, cucrema

cuHTe3a Oelka

3.7

TumbI KIETOK: 3yKapuOTUYeCcKas U MpokaproTudeckas. OcoOOEHHOCTH CTPOCHUS
nmpokapuoThueckor kieTkd. Kierounas crenka Oakrepuii. CrtpoeHue
JYKapUOTHYECKOW KJIeTKH. OCHOBHBIE OTJIWYHS PACTUTEIHHOM, KUBOTHOU W

TpUOHOI KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKAa, TJIMKOKAJIMKC, HMX
¢ynkiun. [Tnazmatndeckas memOpana, e€ cBoiictBa 1 QpyHKImHU. LluTormnasma u
e€ opra"ouapl. OgHOMEMOpaHHBIE OPTaHOWABI KIIETKH: SHJOIIa3MaTHYecKas
cetb (DIIC), ammapar [ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPTraHOUIBI
KJIETKW: MUTOXOHJPUH, TuTacTUAbL. [IponucxoxaeHne MUTOXOHAPUNA U TIIACTH/I.
Buner mmactun. HememOpaHHBIE OpraHOWABI KIETKH: PHUOOCOMBI, KIETOYHBIH

LOCHTP, pCCHUYKH, KT'YTUKH. qDYHKI_[I/II/I OpPraHON 0B KJICTKH. Bxirouenus

3.9

SAnpo — peryasaTopHblii HeHTp kieTku. CTpoeHue sjpa: siiepHas 000JI0uKa,

KapuoIuiasdmMa, XpoOMaTuH, AJPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

X(I/ISHC,HGHTGHBHOCTB KIICTKHU

4.1

OOMeH BemecTB, WM META00IU3M. ACCUMWISIIMS (TUTACTUYECKHH OOMEH) U
JTUCCUMUIISANINAS (SHEPTETUUECKHl OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpoIecca
meTabonu3ma. Tunsl 0OMeHa BeIecTB: aBTOTPOQHBII U reTepoTpodHbIiA. Ponb

(I)epMeHTOB B OOMEHE BCIICCTB U NPCBpALICHUN SHCPIr'UU B KIICTKE

4.2

®otocunTe3. CBeToBas u TeMHOBas (Pasbl poTocunHTesa. Peakuuu porocunTesa.
O dexTuBHOCTH oTOCHHTE3a. 3HAUeHHE (HOTOCHHTE3a ISl )KU3HU Ha 3emiie.
Bnusinue ycnoBuii cpeapl Ha (OTOCHHTE3 W CHOCOOBI IOBBILIEHUS €ro
NPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMocHuHTe3. XEeMOCHUHTE3UPYIONIe OakTepuu. 3HAUYCHUE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

4.3

DHepreTudyeckuii oOMeH B KJETKe. PacierieHre BelIeCTB, BBIICICHHE U
aKKyMYyJIMPDOBAaHUE DHEPrHMH B KJETKE. OTambl JHEPreTHYECKOro oOMeHa.
['muxonus. bpoxxenne u ero Buasl. KucinopomHoe okucieHue, Wik KIETOUHOE

npIxanue. DPPEeKTHBHOCTh YHEPTETUIECKOTO 0OMeHa

44

Peakuun w™arpuuHoro cuHre3a. [enernueckas wunHdopmamms u JHK.
Peanuzanus remernueckoil MHPOpMALMU B KIIETKE. | 'eHeTUYeckuii Ko U ero
cBoiicTBa. Tpanckpunuus — marpuunbsiii cunte3 PHK. Tpancnsnus — OuocunTes

oenka. KogupoBanne aMiuHOKHUCITOT. Postb ppubocoM B OnocuHTE3€e Oerka




4.5

Hexnerounsie ¢hopMmbl xu3Hu — BUpYycChl. Mcropust oTkpbiTust Bupycos (/.M.
WBanoBckmii). OCOOCHHOCTH CTPOCHUS U IKU3HENEATEIHHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KMBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedunura yenoeka (BUY) — Bozoyaurens CITN/a.

[IpodunakTrka pacripocTpaHeHHUsI BAPYCHBIX 3a00JI€BaHUIA

PasmHosxenune u HHAWBHUIYaJIbHOC Pa3BUTUC OPraHN3MOB

5.1

Krnerounslii 1MWK, WM JKU3HEHHBIM LMK KiIeTku. WHTepdaza m MuUTO3.
[Ipoueccel, nmporekaromue B uHTEpdase. Perumkanus — peakius MaTpHIHOTO
cureza /IHK. Crtpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHII.
JIumIouIHBIE W TAalUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XpOMaTHBI.
[{uTonmoruyeckne OCHOBBI PA3MHOXKEHUS W WHAUBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenune knetkun — murto3. Ctaaun muto3a. Ilpomeccel, npoucxonsuiue Ha

Pa3HBIX CTAAUAX MHUTO34a. buonornueckuii cMBICTI MUTO3a
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®opMBl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U mojoBoe. Bumbel Gecnonoro
pPa3MHOXKEHHUS: JEJICHHE HaJIBOE, IMOYKOBAaHHE OJHO- W MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHue, BETETATHBHOE Pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHUC IJIA CCIICKIINU
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[TooBo€ pa3zMHOKEHHE, €T0 OTIIHYHUS OT OECIIONOTO.
Meiio3. Craguun wmeiio3a. Ilpouecchl, mpoucxondiive Ha CTagusix Menosa.
IToBenenue xpomocoMm B Mmeio3e. Kpoccunrosep. buosnornueckuii cMbIca U

3HaYeHNE MEN03a
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['ameTorenes — mporecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [ToioBbIe
JKECJIC3bl: CCMCHHUKU U ANYHUKU. O6pa3OBaHI/I€ M Pa3BUTUC IMOJIOBBIX KJICTOK —
rameT (CiepMaTo30u/1, SIMIEKIeTKa) — CliepMaTorenes u ooree3. OcoOCHHOCTH

CTPOCHUA SIMIIEKJICTOK U CIICpMATO30HU10B. OHJ'IOI[OTBOpeHI/Ie. HapTeHOFCHCS

5.5

WunuBuayanpbHOe  pa3BUTHE  (OHTOTEHE3). OMOPHOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Iranbl SMOPHOHATBHOTO PA3BUTHS Y TO3BOHOYHBIX KUBOTHBIX:
npobiieHue, racTpyisius, opranorenes. [loctamGpronansHoe pa3BuTte. TUIIbI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL: MPsIMOE, HEMpsiMoe (IMUMHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPbI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpOACTBA.

Poct u pasButme pacteHuil. OHTOTE€HE3 IBETKOBOTO PACTEHUS: CTPOCHHUE

CCMCHHU, CTAIUN PASBUTHA

HaCJIeI[CTBeHHOCTI) 1 USMCHYUBOCTH OPraHU3MOB

6.1

[Ipenmer u 3amaun reneTuku. Mcropus pa3BuTus reHeTUKU. BKiag poCCUMCKHAX

U 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETHKH. METOIbl TE€HETHKH




(ruOpUIOIOTUYECKHUM, [UTOTEHETUYCCKUNM,  MOJEKYISPHO-TCHETHIECKU).
OCHOBHbIE TEHETUYECKUE MOHATUA. ['eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yeMast

B CX€Max CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAcCJIeIOBaHMs TMPU3HAKOB, ycTaHOBIEHHbIe I'. Mennenem.
MoHorubpuaHOe CKpenuBaHue. 3aKOH €IMHOO0Opa3us THOPUIOB IIEPBOTO
nokoJjieHus. [IpaBuiio AOMUHUPOBaHMS. 3aKOH pAacHICIVIEHUS MPU3HAKOB.
I'unioresa unctotsl ramer. [losIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruGpunHoe ckpemurBanue. 3aKOH HE3aBUCHMOTO HACIEIOBAHUS TPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI AMTMOPUIHOTO CKPEIIMBAaHUA. AHAIU3UPYIOIIEe
CKpemuBanue. Vcronp30BaHWE — AHAIM3HUPYIOMIETO  CKPEIIMBAHUS  JUIS

OTIpeIeJICHNUs] TEHOTHUIIA 0COOH

6.3

CuemnieHHoe HacneaoBaHue npu3HakoB. Pabora T. MopraHna 1o cueryieHHOMY
HacjleJOBaHUI0 TeHOB. HapylieHne cuemieHus TE€HOB B pe3ysbTare
KPOCCHHIOBEpa. XPOMOCOMHAsi TEOpHUs HACIEACTBEHHOCTH. I eHeTnueckue
KapThl.

I'enernka mona. XpoMOCOMHOE ONpEAEseHUE Moja. AyTOCOMBI U IOJOBBIE
XpoMOcoMBl. ['oMorameTHble U rereporameTHsle opraHu3mbl. HacnenoBaHue

IMMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

6.4

N3MeH4uBOCTE. BI/IIH:I U3MECHYMUBOCTH. HCHACJIICACTBCHHAA W HACJIICACTBCHHAA.
Ponp cpenpl B HEHACNENCTBEHHOW HM3MEHYHMBOCTH. XapaKTEpUCTUKA
MOAU(PUKAIIMOHHOW HW3MEHUYMBOCTH. BapualmoHHBIA psag W BapHaIllMOHHAS
kpuBas. Hopma peaknuum npusHaka. KonnuecTBeHHbIE M Ka4ECTBEHHBIE

NPU3HAKU U UX HOpMa peakiuu. CBOHCTBa MOIU(PUKAIIMOHHON H3MEHUYNBOCTH

6.5

HacnencrBeHnas, WiIM TIe€HOTHIIMYECKAs, HW3MEHYMBOCTHL. KoOMOMHATHBHAs
U3MEHYMBOCTh. Mei0o3 U TOJIOBOW TpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYHMBOCTH. MyTallMoHHasT HW3MEHYHMBOCTh. Kiaccudukamus MyTarmii:
T€HHbIE XpPOMOCOMHBIE, TeHOMHBIE. YacToTa M NpUYMHBI MyTaluil. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIICICTBEHHOW H3MEHYHBOCTHU

H.N. Basunosa

6.6

I'eneruka denmoBeka. Kapuotun denoBeka. OCHOBHbIE METOIbl TE€HETUKHU
YeJI0BEKa! re€HEealOrn4eCcKui, ONM3HELIOBBI, LUTOT€HETUYECKUH,
OMOXMMHYECKHH, MOJICKYJISIpHO-TeHeTHUeCcKuii. COBpEeMEHHOE Ompe/ecHue
TEHOTHIA: TIOJITHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHCIIC
¢ nmomoieto IT[P-ananu3a. HaciaeacTBeHHbie 3a001€BaHUS YCIOBEKA: T€HHBIC
00se3Hu, 00JIE3HH C HACIIEICTBEHHOM! MPEIPacOI0KEHHOCTHI0, XPOMOCOMHbBIE
6one3nu. CoMaTuyeckue U TeHepaTHBHbIE MyTauuu. [IpuHIUNBI 370pOBOrO
oOpa3a JKM3HHM, JIUArHOCTHKH, NPO(PWIAKTHUKH W JICUYCHUS TEHETUYCCKUX

Ooe3Hen. Menuko-reHeTH4eCKoe KOHCYJIbTUPOBAaHHUE. 3HaueHue




MCI[I/IHI/IHCKOﬁ TCHCTUKM B NPCAOTBpAUICHUH HW JICUCHUMU TI'CHCTUYCCKUX

3a001€BaHUl YETIOBEKA

Cenexnus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekiusi Kak Hayka M MPOIECC. 3apOXKIEHUE CEJICKIUHA U JOMECTHUKAIUS.
Yuyenne H.U. BaBuioBa 0 meHTpax MNPOUCXOXKICHUS W MHOT000pasus
KYJbTYPHBIX pacTeHHi. LIEeHTpBI MPOUCXOKICHUS TOMAIIHUX )KUBOTHBIX. COPT,

1opo/ia, MTaMM

7.2

CoBpeMeHHbBIC METOJBI CEJICKIIMU. MacCOBBI U MHAMBUIAYAIBLHBIH OTOOPHI B
CEJIEKIIMM pacTeHH M KUBOTHBIX. OlLleHKa 3KcTepbepa. biauzkopoacTBeHHOE
cKkpemmBanue — WHOpuAWHT. Yuctas nuaus. CKpENIMBaHUE YUCTBIX JUHHM.
['etepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHuE — ayTOPHUIHT.
Otrnanénnas tuOpuamsanus u e€ ycrexu. VICKyCCTBeHHBIH MyTareHe3 u
MOJYYECHUE TOJUILIONIO0B. JIOCTHIKEHUSI CENEKIMU PAaCTeHUH, KUBOTHBIX M

MHUKpPOOPTraHU3MOB

7.3

bruotexHomoruss Kak OTpacib TPOM3BOJACTBA. [eHHas WHXKEHEpPHUs. Tarbl
co3nanus pexomOuHantHoW JIHK u Tpancrennsix opranusmon. Kierounas
umkeHepus. Kieroynele  KynbTypbl. MUKpPOKIIOHANBHOE  Pa3MHOXEHHUE
pacrenuii. KioHMpoBaHWE BBICOKONPOAYKTUBHBIX CEIBCKOXO3IHCTBEHHBIX
OpPraHu3MOB. DKOJOrHYecKhe W 3Thdeckue npodiembl. [MO — reneTnuecku

MO,I[I/I(I)I/II_II/IpOBaHHLIe OpTaHHU3MbI

11 KIIACC

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKaHUA

DBOJIOLMOHHAA OUOJIOT U

1.1

DBOJIIOLIMOHHAS Teopus U €€ MeCTO B OMOJIOTHH.

CeuzerenscTBa 3BOoMOLMH.  llajmeoHTONOrHMYECKHE:  IOCIIEAOBATEIBHOCTD
MOSIBJICHUS] BHUJIOB B NaJICOHTOJIOTHYECKOH JIETONHCH, TEPEeXOAHbIe (HOopMBI.
buoreorpaduyeckne: cxonctBo u paznuuue (ayH u (iaop MaTepuKoB u
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA M pa3IMuusi SMOPHOHOB Pa3HBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeHbHO-aHaTOMI/I‘-ICCKI/IGI T'OMOJIOTMYHBIC,
aHAJIOTWYHBIC,  pYIAMMEHTApHBIE  OpraHbl, aTaBU3MBL.  MOJEKYJSPHO-
OHMOXMMHUYECKUE: CXOACTBO MCXaHU3MOB HACJICACTBCHHOCTH MW OCHOBHBLIX

MeTa00INYECKHUX HYTeﬁ Y BCEX OPraHnu3MoB

1.2

OpomonuonHass teopusa Y. Jlapuna. Ilpeamnochliku  BO3HUKHOBEHMS




JapBUHMU3MA. JIBWXKylIMe CUiIbI 3BOJIIOLMM BUAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOKEHHUE IIPU OTPAHUYEHHOCTU PECYPCOB, HEOIIPEACIEHHAS U3MEHUUBOCTb,

06opr0a 3a CcylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast Teopus osBomonnu (CTD) u OCHOBHBIE €€ TOJIOKECHUSI.

Muxkpososmrorus. [Tonynsius kak eIuHUIA BUAA U IBOIIOLNN

1.4

JIBrxymue cuibl ((akTOpbl) SBONIOLUHM BHIOB B TpHpoae. MyTalnOHHBIH
nporecc U KOMOMHATUBHAST M3MEHYUBOCTh. [lomysSIiiOHHBIE BOJHBI U Aper(
reHoB. 3onmsmms u Murpanus. EctecTBeHHBIN 0TOOp — HANPaBISIONIMN (aKTop
sBosroIU. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucrocoOaeHHOCTh OPraHU3MOB KakK pe3yJabTaT SBOJIONHUH. [IpuMepsr
NPUCTIOCOOTICHUHN Y OpraHu3MoB. ApoMOp(O3bI  UAHOA AN TALINH.

Bun u  BumooOpasoBanme. Kpurepum Buma.  OcCHOBHbIE  (OPMEI

BI/II[006p2130BaHI/ISII reorpa(buqecxoe, OKOJIOTHYCCKOC

1.5

MakposBomrorst.  PopMmbl  3BOMIONMU:  (UIIETHYECKas, JAUBEPreHTHasd,

KOHBEpreHTHas, mapamienbHas. HeoOpaTumocTs 3BoonnN

Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 3eMIIe

2.1

JloHayuyHble MNpPENCTABICHUS O 3apOKICHUM >KW3HU. HaydHble rumoressl
BO3HUKHOBEHHUS KM3HM Ha 3emiie: abMOreHe3 M MNaHCIEpPMUA. XUMHUYECKas
ABOJIIOLIMS. OKCIEPUMEHTAJIbHOE TIOATBEPKACHUE XUMHUYECKOW SBOJIOIMH.
HauanbHble sTansl 6uonorndeckoit s3somonuu. I'unoreza PHK-mupa. Ilepsbie

KJICTKHU U UX 3BOJIOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPTraHU3MOB

2.2

Pa3BuTne xu3Hu Ha 3emse mo spaM u nepuoaaMm. Kartapxeil. Apxeiickas u
nporepo3oiickas 3pbl. Ilaneo3oiickas 3pa W e€ mepuoAbl: KEMOPHICKHUM,
OPJIOBUKCKUW, CHJIYPUUCKUW, JI€BOHCKUH, KAaMEHHOYIOJIbHBIM, MEPMCKUHU.
Me3o3oiickas 3pa 1 €€ nepuobl: TPHACOBBIN, FOPCKUI, MEJIIOBOM.

KaliHozoiickass 2pa W €€ T1epuoapl: TMaJeOreHOBbIM, HEOrECHOBBIN,
AHTPOIIOT€HOBBIA. XapaKTEpPUCTUKA KIMMara MU TEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaITBI HBOJIOIUH PACTUTEIILHOTO U )KUBOTHOTO MHUpa. ApoMopdo3bl
Yy pacTeHHMil U *KUBOTHBIX. [losiBIEHME, pacuBeT W BbIMUpPAHUE TPYIIl KUBBIX

OpraHu3MOB
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Cucrema OpraHnu4eCKoro Mupa KakK OTpPaKCHHUC ISBOJIIOIWU. OcHOBHBIC

CUCTEMATUYCCKUE I'PYIIIBI OPTraHU3MOB
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DBOJIIOLUS YETIOBEeKa. AHTPOMOJIOTUSl KaK Hayka. Pa3BuTue mpenctaBieHU O
IMPOUCXOKIACHUN YCIIOBCKA. MCTO,Z[BI HN3YUCHUA aHTPOIIOICHEC3a. CXOI[CTBa u

pasinduA 4€JI0OBCKA U )KUBOTHBLIX. CucremMaTndecKoe II0J0KEHHIE YSJIOBEKa.




JBrxymme cwibl (hakTophl) aHTpororene3a. HacneacTBeHHas n3MEHUYNBOCTh
U ecTecTBeHHbIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBICHUE OPYAHiA

Tpy/Za, MBIIUICHUE, PEYb

2.5

OcHOBHBIE CTaJU W BETBU HBOJIIOIMU YEJIOBEKA: aBCTpasionuTeku, YemoBek
yMenbii, YenmoBek mnpsaMoxomdmui, YenoBek HeaHaepTaiabCKui, Yenosek
pa3yMHbIi. Haxoku MCKOIMaeMbIX OCTaHKOB, BPEMs CYIIECTBOBaHHUA, 00JIaCTh

pacnpocTpaHeHus, 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPY AU

2.6

Yenoseueckue packl. OCHOBHBIE OOJIBIINE Pachl: €BPONEONIHAS (€Bpa3uiickas),
HErpo-aBCTpajioujHas  (PKBaTOpHalibHAs),  MOHTOJOMJHAas  (a3UaTcKo-
amepukaHckas). YepTsl NPUCIIOCOOJICHHOCTH MPEACTaBUTENCH YeIOBEYECKUX
pac K YCIOBHSM CyILIeCTBOBaHMsS. EnuHCTBO denoBedeckux pac. Kpuruka

pacusma

OpraHu3Msbl 1 OKpy>Karolias cpea

3.1

OKosiorusi Kak Hayka. 3ajiaqd M pa3Jiesibl SKOJOTMH. MeTobl 9KOJIOTHYECKUX
UCClleIoBaHUM.  DKoylornyeckoe  MupoBo33peHue.  Cpeasl  oOMTaHUS

OpraHnu3MoOB: BOJJHAas, HA3CMHO-BO3AyIIIHAsA, IIOUBCHHAA, BHYTPHOPraHU3MCHHAsA

3.2

Okonoruueckue ¢akropbl. Kiaccupukauus sxonorndeckux — (HakTopoB:
abuoTrnyeckue, OMOTUYECKHE W aHTPONOreHHble. J[eHCTBUE HSKOJIOTMYECKUX

(hakTOpPOB HA OPTaHU3MBI
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AbOnoTtnueckue (GaxkTopel: CBET, TEMIEpaTypa, BIAKHOCTh. DOTOMEPHOAM3M.
IIpucnocoOnenuss OpraHu3MoOB K JEHCTBHIO a0MOTHYECKUX (aKTOPOB.

buonornueckue puTMbl

34

buotnueckue ¢axtopsl. Buasl OHOTHUECKUX B3aUMOJCHCTBUIN: KOHKYpPEHIIHS,
XMITHUYECTBO, MApa3sUTU3M, MYTYyalu3M, KOMMEHCAJIN3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEUTpaIM3M. 3HAYCHHE OHOTHYECKUX

BSaHMO,HefICTBHfI 1A CYHICCTBOBAHUS OPIraHU3MOB B ITPUPOJHBIX COO6H_[€CTBaX

3.5

DKOJIOTHYECKHE XapaKTCPUCTHUKHU IOMMyJIAIUH. OCHOBHBIE IIoOKa3aTciin
HnomyJjiinuu: 4YuCJICHHOCTb, IUIOTHOCTB, POKIAACMOCTb, CMCPTHOCTbL, HPHUPOCT,

Murpanus. JJuHaMuka 9iCI€HHOCTH MOMYJISIUY U €€ peryJsius

Coo0111ecTBa ¥ DKOJIOTHYECKAE CUCTEMBI

4.1

CooOmiectBo opranu3smMoB — OuorieHo3. CTpyKTypbl OHOLIEHO3a: BHUAOBas,
NPOCTPaHCTBEHHas, Tpoduueckass (numeBas). Bunabl-nomuHantel. CBs3u B

OnoleHo3€e

4.2

Okosnoruueckue cucrembl (3kocucteMbl). IlonsTue 00 »5KocucremMe u




ouoreoneHo3e. DyHKIHMOHAIbHbIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopor BelecTB M IIOTOK JSHEPrUu B
skocucteme. Tpoduyeckue (MUILEBbIE) YPOBHU SKOCUCTEMbI. [uiieBbIe 1enu u
ceth. OCHOBHbIE TIOKa3aTelIM DSKOCUCTEMBbI: OHOMacca, MPOAYKLHUS.
DKOJIOTHUECKUE MUPAMHIBI: TPOAYKIIMH, YACIEHHOCTH, Onomacchl. CBOMCTBa

OKOCHUCTEM! yCTOfI‘IPIBOCTL, CaMoperyJslusa, pa3BuTUC. CYKI_IeCCI/IH

4.3

[Tpupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOTO WIIH
LIMPOKOJINCTBEHHOTO JIEca.

AHTPOIIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycToiumBOCTH dKOocucTeM. (CoxpaHeHHe

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Ouocdepe. I'panHuisl, coctaB u CTPYKTypa
ouocdepsl. XKuBoe BemecTBo U ero ¢yHkuun. OcodeHHOCTH OHochepbl Kak
rI100anpHOM 3KOCHUCTEMBI. /[MHAMHYeCcKoe paBHOBECHE W OOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemiecTB U OHMOTC€OXMMUYECKHE IMKIIBI DIIEMEHTOB

(yriepopa, azora). 3oHanbHOCTh OMochepsl. OCHOBHBIE OMOMBI CYIIIN

4.5

UYenoseuecTBO B Ouocepe 3emnn. AHTpoONOreHHbIE M3MEHEHHUS B Ouocdepe.
['moGanpHBIC YKOTOTHYECKHUE TPOOITEMBI.
OcHOBa palMOHAJBHOIO YMPABJICHUS NPUPOAHBIMH pECypcaMh U HX

UCHoJib30BaHue. JlocTikeHus: OMONIOrHH U OXpaHa MPUPOJIbI




[Tposepsiembie Ha EI'D o 6uonoruu TpedboBanus

K pe3y/ibTaTaM OCBOECHUSI OCHOBHOM 00pa30BaTEIbHOM IPOrpaMMBbl

cpemHero odmiero oopasoBaHMs

Kon
IPOBEPSEMOTO
TpeOoBaHUS

[IpoBepsieMble TpeOOBaHUS K MPEIMETHBIM pE3yIbTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTEIHbHOM MPOTPAMMBI CPETHETO 00IIeT0 00pa30BaHMsI

1

ChopMupoBaHHOCT, 3HAHUKW O MECTE WM POJM OHOJIOTHHU B CHCTEME
€CTECTBEHHBIX HAayK, B ((OPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTUHBI MUpPA, B MO3HAHUHM 3aKOHOB TMPUPOABI U PEIICHUH YXU3HEHHO
Ba)KHBIX COIMATBbHO-3TUYECKUX, IKOHOMUYECKHX, IKOJIOTHUECKUX Tpo0IeM
YellOBEYEeCTBa, a TaKKe B PEIMICHHH BOIMPOCOB  PAlMOHAILHOTO
MIPHUPOJIOTIONB30BaHNS, B (OPMUPOBAHMM IIEHHOCTHOTO OTHOIICHUS K
MpHUpo/ie, OOIIECTBY, YETOBEKY, O BKIAJEC POCCHICKUX M 3apyOemHBIX
YYEHBIX - OMOJIOTOB B Pa3BUTHE OHMOJIOTHH

Bnanenue cuctemoil 3HaHH 00 OCHOBHBIX METOJIaX HAyYHOT'O MO3HAHUS,
UCTOJB3YEMBIX B OHOJOTMYECKHX MCCIEIOBAHUAX IKHUBBIX OOBEKTOB H
9KOCHUCTEM (OINUcaHue, U3MEpEHNe, MPoBeIeHNe Ha0IroAeHui ); criocobamu
BBISIBJICHUS U OLICHKH aHTPOIIOT€HHBIX U3MEHEHUN B IIPUPO/IE.

YMeHue BBIABUTaTb TUIOTE3bI, IMPOBEPATH MX OKCIEPUMEHTAIBHBIMU
cpeacTBaMu,  (GOpMyIHpys ~ LEIb  HCCIENOBaHMSA, AaHAIU3UPOBATh
IIOJIyYEHHBIE PE3YJIbTAThl U 1€JIaTh BBIBOBI.

BreiABieHMe  3aBUCUMOCTH  MEXKJYy  MCCIEAYEMBIMH  BEIWYMHAMU,
OOBSICHEHUE IOJyYEHHBIX DPE3yJbTaTOB U (OPMYIMPOBAHUE BBIBOJIOB C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TECOPUN U 3aKOHOB

YMeHue BIaJeTh CUCTEMOM OMOJIOTMUECKUX 3HAHHM, KOTOpasl BKIIOYAET:
OCHOBOMOJIaraoume 6MoJI0rHueckrue TEPMUHBI U IOHATHS (’KU3HB, KJIETKa,
TKaHb, OpraH, OpPraHW3M, BHUJ, MOMYJALHMI, IKOCUCTEMA, OHOIIECHO3,
ouocdepa; mMeTaboINM3M, TOMEOCTa3, KIECTOYHBIH MMMYHHUTET, OMOCHUHTE3
Oenka, OHOIOIINMEPHI, JIUCKPETHOCT, CaMOpETYJISIIHS,
CaMOBOCIIPOU3BEICHUE, HAaCJIEeACTBEHHOCTD, U3MEHYHMBOCTb,
SHEPTrO3aBUCUMOCTH, POCT U Pa3BUTHUE);

Ouosornueckue Teopun: kiaetounas Teopus T. [lIBanna, M. [lIneiinena, P.
BupxoBa; kioHanbHO-ceeKTUBHOTO uMMyHuTeta II. Opmux, W.N.
MeuHukoBa, XpOMOCOMHasl TeOpUs HacieacTBeHHocTH T. MopraHa, 3aKkoH
3aponbiieBoro cxoactsa K. bapa, sBomonmonnas teopus Y. JlapBuHa,
CUHTETUYECKass TEOpUs HBOJIIOLMHU, Teopus aHTponoreHe3a Y. JlapBuHa;
teopust 6uoreoneno3a B.H. CykaueBa; yuenne H.J. BaBunoBa o neHTpax
MHOT000pa3usi U MPOUCXOXKICHUS KyJIbTYPHBIX pacTeHuid, yuenue A.H.
Cesep110Ba 0 MyTSX U HAIPABJICHUIX 3BOJIIONNH, yueHue B.1. Bepuasckoro
- 0 Oumocdepe); 3aKoHBI (€IMHOOOpA3HsS MMOTOMKOB TEPBOTO IMOKOJICHHS,
pacuieIuieHus] TPU3HAKOB, HE3aBUCHUMOIO HACIEOBaHUS MPHU3HAKOB [
MeHaens; CUEIUICHHOTO HACJEJOBAHMS TNPHU3HAKOB M HAPYIICHUS
cuemieHus reHos T. Moprasa; roMoJIOTHYECKUX PSAJOB B HACIIEICTBEHHOM
m3menurnBocty H.M. BaBuioBa; renetnueckoro paBHosecust Jx. Xapau u
B. Baitabepra; 3aponpimeBoro cxoactsa K. bapa; OnoreHeTndeckuii 3aKoH
3. I'exkens, @. Mromepa);




MIPUHIIMITBI (YUCTOTHI TAMET, KOMIJIEMEHTAPHOCTH );

npaBuia (MuauMyma lO. JImOuxa, SKOJOTHYECKOW MHUPAMHIBI YHCET,
O6uoMacchl U YHEPTUN);

runote3bl  (koamepBatHo A.M. Omapuna, mepBuyHOro OyipoHa JIXK.
Xonaeiina, mukpocgep C. @okca, pudoszuma T. Uek)

YMeHue penath NOUCKOBBIE OMOJIOTUYECKUE 3a/1a49H; BBISBIISTh IPUIHHHO-
CJIEICTBEHHBIE CBSI3U MEX]y UCCIIelyeMbIMU OMOJIOTMYECKUMU O0bEKTaMH,
rpoieccaMu U SBJICHUSIMU; JIeJaTh BBIBOJbl M MPOTHO3bI HA OCHOBaHUU
MOJTyYEHHBIX Pe3yJIbTaTOB;

COCTaBJISITh T€HOTUIIUYECKUE CXEMbl CKPELIMBAHUS ISl Pa3HBIX THIIOB
HacJIeIOBaHUsl TMPU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMbl NEpeHoca
BEILIECTB U SHEPTHH B IKOCUCTEMAX (LIETIH MUTAHMUSI, TUILIEBbIE CETH)

YMeHHe ycTaHaBIUBATh B3aMMOCBSI3M MEXAY CTPOCHHEM U (DYHKIIUSMHU:
OpPraHoOMZOB, KJIETOK Pa3HbIX TKaHEW, OpraHaMu U CHUCTEMaMHu OpraHOB Y
pacTeHuil, JKUBOTHBIX M YEJIOBEKA; MEXKIy 3TalaMH OOMEHa BEIECTB;
JTalamMy KJIETOYHOIO LIMKJIA U JKM3HEHHBIX LIUKIJIOB OPraHU3MOB; dTallaMu
SMOPHOHAILHOTO Pa3BUTHSA, TCHOTHIIOM H (heHOTHUroM, (EHOTHIIOM H
(dakTopamu cpeapl OOUTAHMA; NPOLECCAMH SBOJIIOLUH; JABHKYUIMMHU
CHUJIaMHU aHTPOIOIEHEe3a; KOMIIOHEHTAMHM PpA3JIMYHBIX DOKOCUCTEM U
IpUCIOCOOIEHUAMHI K HUM OPTaHU3MOB

YMeHHe BBIICIAThH CYIIECTBCHHbIC TPU3HAKH:

CTPOCHHSI BHPYCOB, KJIETOK IMPOKAPUOT U DYKAPUOT, OJHOKICTOUYHBIX H
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OHOTCOIEHO30B, J3KOCHUCTEM H
ouocepsl; CTPOCHHSI OPTraHOB U CHUCTEM OPTaHOB PACTCHUH, KUBOTHBIX,
YeJI0BeKa; MPOIIECCOB JKU3HEACIATEIBHOCTH, MTPOTEKAOIINX B OPraHU3Max
pacTeHmid, )KMBOTHBIX M YEJIOBEKa; OMOJIOTMYECKHX IPOIIECCOB: OOMEHa
BelecTB (MeTabomm3M), HH(OOPMAITUH U PEBPAIEHUS SHEPTHH, OpOKSHHUS,
aBTOTPO(HOTO W TETEPOTPOPHOTO THIIOB NHTAaHUS, (POTOCHHTE3a H
XEMOCHHTE3a,  MHTO3a,  Melo3a, TaMeTOoreHe3a, 3MOpUOreHesa,
MOCTAMOPHUOHAIILHOTO ~ Pa3BUTHS, PA3MHOXKEHUS, HWHIUBUAYATHHOTO
pa3BUTHs opraHu3Ma (OHTOTCHE3a), B3aUMOJCHCTBUSI TEHOB, T€TEPO3HUCA;
JNEHCTBUI HMCKYCCTBEHHOTO OTOOpa, CTAOMIM3HPYIOMIETO, IBHXKYIIETO H
pasphIBAIOIIETO  €CTECTBEHHOTO  OTOOpa;  ajuIOMaTPHYECKOro |
CUMIATPUIECKOTO BUI000pA30BAHUS; BIUSHUS JBIKYIIUX CHJ YBOJIIOIUN
Ha TEHO(OH TOMYJSIMH, MPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpejie
oOuTaHMs, YepeIOBaHUS HAMPABICHUN BOJIOIUHN; KPYrOBOPOTA BEIICCTB
¥ IOTOKA YHEPTUU B IKOCHCTEMAX

ChopMupOBaHHOCTh YMEHHUSI BBIJICJIATH CYIIECTBECHHBIC IIPU3HAKU BUPYCOB,
KJIETOK TPOKAPUOT W JYKAPUOT;, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OHOTEOIICHO30B M OKOCHCTEM; OCOOCHHOCTH
NPOIECCOB OOMEHA BEIIECTB M MPEBPAICHUS JHEPrUu B KIETKE,
(GoTOCHHTE3a, TUIACTHYECKOTO M IHEPreTHYECKOr0 00OMEHa, XEMOCUHTE3a,
MHUTO3a, MEW03a, OIUIOAOTBOPEHHUS, PA3BUTUS ©  Pa3MHOKCHUSI,
WHIUBUyIBHOTO pPa3BUTHUs oOpraHu3Ma (OHTOTreHe3a), OopbObI 3a
CYUIECTBOBAaHHE, €CTECTBEHHOTO orbopa, BU000pa30BaHus,
NPUCTIOCOOICHHOCTH ~ OPraHU3MOB K  Cpele  OOWTaHWs,  BIIMSHHUSA




KOMITOHCHTOB 3KOCUCTEM, AHTPOIIOI'CHHBIX U3MEHEHUH B DKOCHCTEMAax
CBOECH MECTHOCTH, KPyroBOpOTa BEIICCTB M MPEBPAIICHUS SHEPTHUH B
ounocdepe

YMeHHe HCIOJIb30BaTh COOTBETCTBYIOIIUE apryMEHTBI, OHOJOTHUYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJCTBA OPraHU3MOB
Pa3sHbIX CHUCTCMATUUYCCKHUX TPYIII; B3aMMOCBA3HW OPraHM3MOB W CpPCAbl
OOHWTaHMS; €IUHCTBA YEIIOBEYECKUX pac; HEOOXOIUMOCTH 3I0POBOTO
o0pasa »KU3HU, COXpaHESHHsI Pa3HOOOpa3Us BUIOB M IKOCHCTEM KaK YCIOBUS
COCYIIECTBOBAHHMS IIPUPO/IBI M YETIOBEUECTBA

YMeHMe  KpUTHYECKH OIEHHMBaTh HHGPOpMalKI0  OHUOJOTHYECKOro
COJIEp’KaHus; MHTEPIPETUPOBATH 3TUYECKUE ACIEKTHl COBPEMEHHBIX
UCCIIeZIOBaHUM B OMOJOrMH, MEIUIMHE, OMOTEXHOJIOIUH; PaccMaTpUBaTh
r7100aIbHBIE SKOJIOTUYECKHE MTPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH T10
OTHOILIEHHIO K HUM COOCTBEHHYIO O3ULIUIO

[IepedeHs 351eMEHTOB coAepKaHusl, MpoBepsieMbix Ha EI'D
1o 6MoJIOTuU

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

Bbuomornsa xak HayKa. JKuBnie ccTeMBI 1 X HU3YUYCHUC

1.1

CoBpemeHHast 6MONOTHS - KOMIUIEKCHAsl HayKa. buoiornyeckue Hayku U M3ydaeMble
MU Tpobnembl. (DyHOaMEHTalbHBIE, TPUKIATHBIE U TMOWUCKOBHIE HAy4YHBIC
HUCCIEN0BaHNA B OMOJIOTHH.

3nauenue O6uonoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
mupa. [Ipodeccun, cBs3anHbie ¢ OWonoTHEN. 3HaUYECHHWE OMOJOTUM B TPAKTUYECKON
JeSITeIbHOCTH YeNIOBEKa: MEIUIIMHE, CeThbCKOM XO3SIICTBE, TPOMBIIIICHHOCTH, OXPaHe
IIPUPOIBI

1.2

XKusble cuctembl Kak mOpeaMeT u3ydeHus Ouonoruu. CBONCTBA >KUBBIX CHCTEM:
€MHCTBO XHMMHYECKOTO COCTaBa, AHCKPETHOCTb M II€JIOCTHOCTh, CIOXHOCTb U
YHOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3ALIMsl, CAMOBOCIIPOU3BECHUE,
pa3IpaxKuMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoOBHM OpraHM3anvii KUBBIX CHCTEM: MOJICKYJISIPHBIM, KIETOYHBIM, TKAHEBBIM,
OpPraHU3MEHHBIN, MOMYJIAINOHHO-BUIOBOH, JKOCUCTEMHBIA (OMOTEOIICHOTUYECKUIN),
ouocdepnbiid. [Ipomeccsl, mpoucxoasiue B XKUBbIX cucTeMax. OCHOBHBIE TPHU3HAKH
XKUBOTO. JK13Hb Kak (hopMa CyIECTBOBAHHS MAaTEPUHI

1.3

Metonet  Ouwonormdeckoi  Hayku. HaOmrogenwe, W3MepeHHE, OKCIEPUMEHT,
cucrtemaTusanus, mMetaaHaius. [loHsTHE O 3aBUCHMMON M HE3aBUCHUMOW MEPEMEHHOM.
[MnanupoBanue sxcnepumenTa. [loctaHoBKa u mpoBepka runores. HyneBas rumnoresa.
[TonsTHe BHIOOPKHU M €€ JOCTOBEPHOCTh. PazOpoc B Omojornyeckux gaHHBIX. OlleHKa
JIOCTOBEPHOCTH TONyYEHHBIX pe3yNbTaToB. [IpUUMHBI UCKaXEHHUS pPe3yJbTaToB
skcniepuMeHTa. [loHATHE CTaTHCTUYECKOTO TecTa

Knerka kak Ononorudeckas cucrema




2.1

Knertka - cTpyKTYpHO-(QYHKIMOHAIbHAS €AMHUIA )KUBOTO. VICTOPHS OTKPBITHUS KIETKH.
Pab6oter P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P.
BupxoB). OCHOBHBIE MTOJI0KEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

Metoapsl MOJEKYJSIPHOW W KIETOYHOM OWOJIOTHH: MHUKPOCKOIHS, Xpomartorpadus,
aneKTpoope3, METOA MEUEHBIX aToMOB, Iu((epeHInanIbHoe HEeHTPU(YTrUpOBaHuE,
KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- M YJIbTpaMHUKpPOdJIEeMEHTh. Bona u ee
pOJIb  KaKk pacTBOPUTENS, peareHTra, ydacTUe B CTPYKTYpPUPOBaHMM KJIETKH,
TEIUIOperyisaunu. MuHepalibHble BeLIeCTBa KIIETKHM, MX Ouonoruueckas poib. Ponb
KaTHOHOB U aHUOHOB B KJIETKE.

buonornueckne momumepsl. benkn. AMHHOKHCIOTHBIM cocTaB OenkoB. CTPYKTYphI
OenxoBoil Mousiekyubl. IlepBuuHas cTpykTypa Oenka, menTHIHas CBsA3b. BTopuunas,
TpEeTUYHAs, YeTBEPTHUYHAs  CTPYKTypbl. Jlenatypanus. CBoiicTBa  OENKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIIUU OETKOB.

VYrneBoapl. MoHOCaxapuabl, AUCaXapuIbl, OJUTOCAXapHabl U monrcaxapuasl. OO
IUTaH CTPOEHUS M (PU3UKO-XUMHUECKUE CBOMCTBA yrieBoAoB. bruonornueckue GpyHKImm
YTJIEBOJIOB.

Jlumuapl.  TunpodunbHo-ruapodoOHble  cBoicTBa. Krnaccupukanmuss — TUOHIOB.
Tpurnuuepunsl, Gochoaunuabl, BOCKU, CTepouibl. buonornyeckue pyHKIUY JIUMTHAOB.
OOmme cBoiicTBa OMONOTHMYECKMX MEMOpaH - TEKy4ecTb, CIOCOOHOCTh K
CaM03aMbIKaHHIO, TOJIYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Crpoenne HyknenHoBbIx kucinoT. Hykieotuapl.
[Mpunnun kommnementapHoctu. IlpaBuno Yapradda. Crpykrypa JIHK - aBoitHas
cnupasib. Mecronaxoxaenue u ouonorndeckue pynxmuu JJHK. Bunst PHK. @ynkuun
PHK B kietke.

Crpoenne monekyasl AT®. Makpospruueckue cBsizu B Mosekyiae ATO.
buonornueckne ¢ynknum AT®. BoccTaHOBIEHHBICE TMEPEHOCYUKH, UX (DYHKIIMH B
kietke. CekBenuposanue JJHK.

CrpykTypHas OUONOTHs: OMOXUMHUUYECKHE U OMOPU3MUECKHE UCCIICIOBAHUS COCTaBa U
MIPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKY I
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Turb! KJIE€TOK: dyKapuOTHYECKask ¥ MpoKapuoTHueckas. CTpyKTypHO-(DyHKIIHOHAJIbHBIE
00pa3oBaHMs KIETKH.

CrtpoeHre mpPOKAPUOTHYECKON KieTku. Kierounas creHka OakTepuii W apXei.
OcobeHHOCTH CTpOEHHUs reTepoTpodHON W aBTOTPOPHON MPOKAPHOTUUYECKHUX KIIETOK.
MecTo 1 posib IPOKAPUOT B OMOIIEHO3aX.

Crpoenne u (QyHKIMOHUPOBAHUE DyKAPUOTHUECKOW KieTkH. [lmazmaruueckas
MeMOpana (mmazmanemma). CTpykTypa Ia3mMaTHueckoid MemOpanbl. TpaHcmopt
BEIIIECTB Uepe3 IUIa3MaTHYECKyl0 MeMOpaHy: macCUBHBIN (nuddys3us, obierdyeHHas
middy3us), aKTUBHBIA (NMEPBUYHBIH W BTOPUYHBIA AKTHUBHBIM  TPAHCIOPT).
[Tonynponurnaemocts MemOpanbl. PaGoTa HaTpuii-KaJMeBOro Hacoca. DHIOIMTO3:
NUHOIUTO3, (arouuTo3. Dk3omuro3. Knerounas crenka. Ctpykrypa U (QyHKIUH
KJICTOYHOM CTEHKH pacTeHU, TPHOOB.

Huronnaszma. [{urozons. Lurockener. JBuxenue nutomiasmbl. OpraHouasl KIETKH.
OnHomeMOpaHHBIE OpPraHOWIBI KJIETKU: sHAomIasMmaTudeckas cets (DIIC), ammapar
l'onbmku, NHU30COMBI, UX CTpOCHHE M (QYHKUMH. B3auMOCBsA3b OIHOMEMOpPaHHBIX
opraHouioB kjietku. CTpoeHue rpaHylspHOro perukyiayMa. CHHTE3 pacTBOPUMBIX
6enkoB. CHHTE3 KJIETOUHBIX MeMOpaH. [ magkuii (arpanyJisipHbIil) 3HI0IUIa3MaTHYECKUN
perukynym. CexkperopHas QyHkius anmnapata ['onbmku. TpaHcOpT BEMIECTB B KIIETKE.




Baxkyonu pactutenbubix kiaeTok. Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOM Bl KJIETKH: MUTOXOHIPUH, TUTACTHU/IBI.

Crtpoenure u (GyHKIMU MUTOXOHAPUN U TiacTufl. [lepBUYHbBIE, BTOPUYHBIC U CIIOKHBIC
miacTuasl  (POTOCHHTE3UPYIOMIMX  DYKApUOT.  XJIOPOIJIACThl,  XPOMOILIACTHI,
JICMKOIIACThI BBICIIUX PACTEHUN.

HemeMm6pannbie opranous! kietku CTpoeHue U GyHKIMH HeMeMOpaHHBIX OpraHOU 0B
kinetkd. Pubocombl. MukpodunameHTsl. MplieuHble  KIETKA. MUKpPOTPYOOUKH.
Knerounsrnii nientp. CTpoeHHE W JABUKEHHUE JKTYTHKOB U peCHHYEK. MUKPOTPYOOUKH
uuTormiasMal. LleHTpuos.

SAnpo. Obonouka sipa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKH, X CTPOCHHUE U (DYHKIUU.
Snepublii OenkoBbld MaTpuKC. I[IpocTpaHCTBEHHOE pACHOJIOKEHHE XPOMOCOM B
untepdazHoMm saape. benku xpomaruHa - TUCTOHBI.

Knerounsie BrmtoueHusa. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOH)
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AccUMMIAIMS U JUCCUMWIALIUSA - JIB€ CTOPOHBI MeTa0oau3Ma. Tumsl 0OMEHa BELECTB:
aBTOTPOGHBIA U TeTepoTpO(dHBIA. YYacTHe KHUCIOpPOAa B OOMEHHBIX MpoIleccax.
DHepreTuieckoe odecrieueHrne KieTku: npespamieHue AT® B oOMEHHBIX MIpolieccax.
depMeHTAaTUBHBIN XapakTep peakuuid KIeTOYyHOro wmeradonusma. DepMeHThl, HX
CTpOEHHE, CBOWMCTBAa M MexaHu3M jaeictBus. Kodpepmentsl. Otauuns GepMEeHTOB OT
HEOPraHMYeCKUX  KaTalnu3atopoB. benku-akTuBaTopel U OEIKHU-UHTMOUTOPBI.
3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKLUI OT pa3INyHbIX (PaKTOPOB.
IlepBuuHBII CUHTE3 OpraHMYecKMX BelecTs B kieTke. @PorocuHre3. Poiub
XJIOPOIIIIACTOB B Ipouecce potocuHTe3a. CBeToBas U TeMHOBAas (a3bl. [IpoyKTUBHOCTH
¢dorocunTe3a. BiusHue pa3znuyHbXx (aKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HAYCHHE
(dboTocuHTE3A.

Xemocunrte3. Pa3HooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HHUTPHUPHLIUPYIOLIHE
OakTepuu, IKeIe300aKTEepuHu, CEepoOAKTEPHH, BOJOPOJHBIC OaKTepHH. 3HAYCHHE
XEMOCHHTE3A.

Amnaspo6Hble opranu3Mbl. Buasl 6poxxenus. [IpoaykTsl OpoxkKeHUs U UX HCIIOJIb30BaHHE
YeJl0BEKOM. AHa’pOoOHBIE MHKPOOPTraHU3Mbl Kak OOBEKTHl OWOTEXHOJIIOTUH H
BO30OyauTEM 0OJIC3HEH.

AdpoOHBIE OpraHu3MBbl. DTanbl dHEpreTuyeckoro oomena. IloaroroBuTenbHBIN 3TaM.
I'mukonu3 - 6eCKUCIOPOJHOE PACILEIUIEHUE TIIIOKO3bI.

buonornueckoe OKUCICHUE, WU KIIETOYHOE JbIXaHue. POJIb MUTOXOHIPHI B IIpoLieccax
OHOJIOrMYECKOro OKHCJICHUS. [{uknuueckue peaxiuu. OxuciaurensHoe
¢dochopunuposanue. IlpenmyiiecTBa a’poOHOro mnyTH oOMEHa BELIECTB Iepen
aHa’pOOHBIM. DPPEKTUBHOCTH SHEPTETUUECKOTO0 0OMEHA

2.5

Peakuuu wMarpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApPHOCTH B  PEAKIUAX
MaTPUYHOTO CHHTe3a. Peanuzaius HacneacTBEHHON HHpopManuu. I'eHeTnyeckuii Ko/,
ero cpoictBa. Tpanckpumnuus - matpuunbiii cuate3 PHK. [Ipuniuner Tpanckpuniuu:
KOMIUIEMEHTAPHOCTh, aHTUIAPAJUICNFHOCTh, ACHMMETPUYHOCTh. TpaHCISIUs U ee
atamnbl. Ydactue TpancnoptHbix PHK B GnocunTese 6enka. Y ciaoBust OnocunTesa Oernka.
Komuposanue amunokuciot. Ponb pubocom B GrocuHTe3e OemKa.

Opranuzanus reHoMa y MpOKapuoT M 3yKapuoT. Perynsuus akTUBHOCTU T€HOB Y
npokapuot. ['mnoreza omepona (®. Kako6, XK. Mano). Perymsauus oOMEHHBIX
MpoueccoB B KieTke. KiieTouHblii romeocTas.

Bupycsl - HekieTounble (GOpPMBI JKU3HU U OONUraTHele napa3uThl. CTpOEHUE MPOCTHIX
Y CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaros.




BupycHbie 3a0oneBaHMs uenoBeKa, >XMBOTHBIX, pacrenuit. CIIN/], COVID-19,
COLMAJIbHBIE U MEUIIMHCKUE MPOOIIEMBI

2.6

Krnerounsnii 1uki, ero mepuoasl U perynsuus. Marepdaza m mMuto3. OcobeHHOCTH
MpOLIeCCOB, TpoTeKatomux B wuHTepdasze. [loAroToBka KIETKU K JICICHHIO.
[IpecunTeTnyecknii (MTOCTMUTOTUYCCKUM), CHHTETUYECKHMA M TOCTCHHTCTHYCCKUI
(MIpeMHUTOTHYECKHIT) TIEpHUOIbI UHTEP(A3BI.

Marpuunbiii  cunte3  JAHK-permumkamus.  [lpunuuner  perukanuu — JHK:
KOMILIEMEHTAPHOCTh, OJIYKOHCEPBATUBHBIA CUHTE3, aHTUIIAPAILIEIBHOCTh. MeXaHu3M
pemukauun JJHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl U TeloMepasa.
XpOMOCOMHBII HA0Op KIETKH - KapuOTUM. JIWIUIOMIHBIA W TalUIOWAHBIA HaOOPBI
xpomocoM. ['oMonoruunbie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Henenune knetku - MuTo3. CTaiuid MUTO3a U MPOUCXOASIINE B HUX MPOIECChl. THUIIbI
murto3a. KapuoknHe3 m nMToKuHE3. buosormdeckoe 3HaueHne muto3a. Perymsmus
MUTOTHYECKOTO IHKIIA KIEeTKU. [IporpamMmmupyemast KJIeTogHasi THOelb - arnmomnTos.
OyHKIMOHAIbHAS TEHOMMKA

Opl"aHI/ISM KaK OMoJIOTHMYecKas CUCTEMa

3.1

OnHOKJIETOYHbIE, KOJIOHUAIbHBIE, MHOTOKJIETOYHbIE OpPraHW3Mbl U MHOTOTKAHEBBIE
OpTraHU3MBI.

@opMBl pa3MHOKEHHSI OPTaHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U IOJIOBOE.
Bungsr  Oecnosioro  pa3MHOXKEHHsI: TOYKOBaHHE, CHIOPYJSAIUs, (parMeHTaius,
KJIOHUPOBAHHUE.

[TonoBoe pa3muHoxenue. IlonoBble kineTku, wnu ramersl. Meio3. Cragum Mmeiiosa.
IToBenenue xpomocoM B menose. Kpoccunrosep. buosiornueckuii cmbicin Meio3a u
II0JIOBOTO Iporecca. Meio3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpimeBoe pas3Butue. l'ameroreHe3 y JKMBOTHbIX. [loJoBBIE JKeme3bl.
OOpa3oBaHne M pa3BUTHE TOJIOBBIX KIeTOK. CrepmaTtorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK. OMII0I0TBOpEHUE U SMOPHUOHAIIEHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI
OIIOIOTBOPEHUS: Hapy>KHOE, BHyTpeHHee. [lapTeHorenes.

WnnuBuayanbHoe pa3BuTHE oOpraHu3MoB (oHToreHe3). Cragum sSMOpuoreHesa
KHUBOTHBIX (Ha mpumepe yarymku). Jpobnenme. Tumbsl npobienus. OcoOeHHOCTH
poOIeHUs] MIICKOTUTAIOIINX . 3apO/IbIIIEBbIC INCTKU (TacTpyJIsLus ). 3aKiiaka OpraHoB
U TKaHEW W3 3apOJbIIIEBBIX JHMCTKOB. B3auMHOe BiMsHME 4YacTell pa3BUBAIOIIETOCH
3apojpliia (AMOpUOHANbHAS WHIYKIMS). 3akiajKka IUIaHa CTPOCHHUS JKUBOTHOTO Kak
pe3yNbTaT HMEepapXUYEeCKUX B3aUMOJCUCTBUN T'eHOB. BiusHHMe Ha SMOpHUOHAIBLHOE
pa3BUTHE Pa3IMUYHBIX (PAaKTOPOB OKpYy»XKarouieil cpeabl. PocT u pa3BuTHE >KMBOTHBIX.
[loctamOpuonanbublii  mepuoa. Ilpsmoe u  Henpsimoe pasButue. PasButue c
mMeTamopdo30M y Oecro3BOHOYHBIX M II03BOHOYHBIX >KMBOTHBIX. buomormdeckoe
3HAUEHHUE TNPSAMOr0 U HENPSIMOIO PAa3BUTHUS, UX PACIHpPOCTPAHEHUE B HpUpoje. Tuisl
pocTta XHMBOTHbIX. (DAaKTOpPBI peryisiuu pocTa KUBOTHBIX M dyenoBeka. Craguun
MOCTAIMOPHOHAILHOTO Pa3BUTHS Yy JKMBOTHBIX M 4YelloBeKa. lleproabl OHTOreHe3a
YeJI0BEeKa.

PasmHoxeHune u pazButue pacteHuid. 'ametoput u cnopopur. Meiio3 B KU3HEHHOM
nukie pacrenuii. OOpa3oBaHue Crop B mpoliecce Meio3a. ['ameroreHes y pacTeHUM.
Onogo0TBOpEHNE U Pa3BUTHE PACTUTEIbHBIX OPraHW3MOB. J[BOWHOE OIIOJOTBOPEHUE
y IBETKOBBIX pacTeHuil. OOpa3oBaHWe W pa3BUTHE CEMEHU. MeXaHU3Mbl PETYISAIUU
OHTOT€HE3A Y PACTEHHUI U )KUBOTHBIX




3.2

Hcropusi craHOBiE€HMSI M pa3BUTHUSA T'€HETUKHM Kak Hayku. OCHOBHBIE I€HETHYECKHE
MOHSATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, AJUIEJIBHBIEC TE€HBI, AIbTEPHATUBHBIC
MIPU3HAKY, JOMUHAHTHBIN U PELIECCUBHBIN IIPU3HAK, TOMO3UI0Ta, T€TEPO3UT0Ta, YUCTAs
JAWHUA,  TUOpUAbI, TreHoTurn,  ¢eHoTun. OCHOBHBIE  METOABI  TE€HETHUKH:
rHOPUIOTIOTHUECKUH, TUTOIOTUYECKH, MOJIEKYIISIPHO-T€HETUUECKUI

3.3

Monorubpunnoe ckpemuBanue. llepBoiii 3akoH MeHaens - 3aKOH €IUHOOOpa3Hs
ruOpuIoB mepBoro nokojieHus. [IpaBuno nomuHupoBanus. Bropoit 3akon Mennens -
3aKOH paclIeIUICHUs] MpPU3HAKOB. LlUTOJIOrMYECKHe OCHOBBI MOHOTHOPHIHOTO
cKpemuBaHus. ['unoresa 4MCTOTHI raMeT.

AHanusupytoluiee  ckpemuBaHue. IIpomMexXyTouHBI — XapakTep — HacjeJOBaHMsL.
Pacmenienne npu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUH.

JuruOpunHoe ckpemuBaHue. TpeTuil 3akoH MeHaens - 3aKOH HE3aBHCHMOTO
HacJeI0BaHus NMpu3HaKoB. L{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEITBAHUSL.
CueruienHoe HacienoBanue mnpusHakoB. Pabotet T. Moprana. CueruieHHoe
HacJe0BaHUE IN'€HOB, HAPYLIEHUE CLEIUICHUS MEXIy IeHaMu. XpOMOCOMHAas T€OpHs
HaCJIEICTBEHHOCTH.

I'enernka nmona. XpoMOCOMHBIA MEXaHU3M OMpPEAEIEHUS MoJjJa. AyTOCOMBI U TOJIOBBIE
XpoMocOoMBbl. ['OMOramMeTHbli M TrereporaMeTHbId IMOJ. ['eHeThdeckass CTPyKTypa
MOJIOBBIX XpoMocoM. HaciienoBanne npus3HaKkoB, CHEIJIEHHBIX C MOJOM. ['@HOTHI Kak
LIeJIOCTHAs cucTeMa. [IneioTponus - MHOKECTBEHHOE JEHCTBUE TeHA. MHOKECTBEHHBIN
ajutenu3M. B3aumonelicTBuEe HeayuleNbHBIX T'eHOB. KOMIIEMEHTapHOCTh. OIHCTA3.
[Tomumepust

3.4

B3aumopneiicTBue reHotuna u cpeabl npu GopmupoBanuu (enorumna. M3MeHINBOCTD
npu3HakoB. KadyecTBEHHbIE M KOJIMYECTBEHHbIE NpPHU3HAKU. Buasl HM3MEHUYMBOCTH:
HEHACJICJCTBEHHAs U HACJIEACTBECHHAS.

MoaudukannonHas U3MEHYUBOCTh. Poiib cpelibl B popMUPOBaHUN MOIU(DUKAIIMOHHOM
n3meHunuBocTd. Hopma peaknuum npusHaka. BapuanvoOHHBIA psi M BapUalMOHHAs
kpuBas (B. Moranncen). CoiicTBa MoIu(pUKAIIMOHHON H3MEHUYHNBOCTH.
T'enoTunnueckas n3MeHUYUBOCTL. CBONMCTBA I€HOTHUIIMYECKON H3MEHYUBOCTH. BUIEI
TeHOTUITUYECKONW U3MEHYMBOCTU: KOMOMHATUBHASL, MyTallUOHHASI.

KoMOuHaTuBHast H13MEHYMBOCTh. Me#03 U MOJI0BOI MPOIECC - OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTH. Poib KOMOMHATHBHON HM3MEHYMBOCTH B CO3JIaHUU T€HETUYECKOTO
pa3HooOpasus B Ipejiesiax 0JHOTO BUA.

MyTanuoHHass U3MEHYMBOCTh. BUIbl MyTaluil: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W WHIYLUPOBAHHBbIE MYyTallMU. SAepHble W UUTOIUIA3MAaTUYECKHE
MyTtanuu. CoMaTUYeCKHE W TOJIOBblE MyTaluud. [IpMunHBI BOZHUKHOBEHUS MyTalUil.
MyTareHsl U UX BIUSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOI'O IIpolEcca.
3aK0H TOMOJIOTHYECKHX PsIOB B HaciencTBeHHou u3meHuuBocTH (H.M. BaBuios).
BHesnepHast ”3BMEHYMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun yenoeka. MexayHapoHass nporpaMma MCCIEAOBAaHUS T'€HOMa 4YeJIOBEKA.
Meroapl  WM3yueHUs T'EHETUKH  YEJOBEKa: TI'EHEaJOTHYECKHH,  OJIM3HEIOBHIH,
LHUTOTCHETUYECKHUM, TMOIMYISUUOHHO-CTATUCTUYECKUN, MOJIEKYJISIPHO-T€HETHYECKU.
CoBpeMEHHOE  OMpeNeNICeHue  I'eHOTHIIA: MOJHOT€HOMHOE  CEKBEHUPOBAHMUE,
FEHOTUIIMpOBaHUEe, B TOM uuciae ¢ nomowbto [I[P-ananuza. HacnenctBenHbie
3a00seBaHus 4esoBeKa. [ €HHbIE W XPOMOCOMHBIE OOJIE3HW dellioBeKa. boyiesHu ¢
HACJEACTBEHHON MPEApaCONOKEHHOCThI0. 3HAYCHUE MEIUIMHCKOW TE€HETUKH B
MPEAOTBPAIEHUH U JICUEHUH TeHETHIECKUX 3a001eBaHni uenoBeka. CTBOJIOBBIE KIIETKH




3.6

JlomecTukanus U cenekuus. 3apokKICHUE CEIEKLUUU M JoMecTUKauuu. Yuenue H.U.
BaBuioBa o meHTpax MPOUCXOXKICHHUS 1 MHOTO00pasus KyJIbTypHBIX pacTeHuid. Posb
CEJIeKLIUU B CO3[JaHUU COPTOB PACTEHHM U MOpoJ *KUBOTHBIX. CopT, MOpoja, MITaMM.
3aKOH TOMOJIOTHYECKHUX PAJIOB B HaclieACTBEHHOW n3MeHunBocTu H.M. BaBuiosa, ero
3HAYEHUE JIJIS CENIEKIIMOHHON PabOTHI.

Mertoasl  ceneKuMOHHOW  paboTel.  MckyccTBeHHBIW  OTOOp:  MacCoBBIM U
WHIANBUAYATbHBINA. DTanbl KOMOMHAIIMOHHOW CeleKIuu. VcrbITanue nmpou3BOAUTENCH
10 TOTOMCTBY. OTOOpP 1O TEHOTHITY C MTOMOIIBIO OIIEHKH ()EHOTHUIIA TOTOMCTBA U OTOOP
10 TEHOTUITy ¢ noMouibio ananuza JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJ CEeJICKIMOHHON paboThl. PagmanuoHHBIA U
XUMHUYECKH MyTareHe3 Kak MCTOYHHMK MYTallMid y KYJbTYPHBIX (JOPM OpPraHH3MOB.
Hcnons30Banre TEHOMHOTO PEIaKTUPOBAHUSA M METO/I0B pekoMOuHaHTHBIX JIHK st
MOJIyYEHUsI UCXOJIHOT'O MaTepuaa sl CeIeKIUH.

[lonyuenne mnonuruionaoB. BuyTpuBumoBas rulOpuauzauus. binskopoacTBeHHOe
CKpellMBaHue, Wi HHOpUIUHT. HepoIcTBEeHHOE CKpelIMBAaHUE, WU ayTOPHJIMHT.
I'etepo3uc u ero mpuumHbl. Kcronbs3oBanue rereposuca B cenekuuu. OTaaineHHas
rubpuamzanys. [Ipeomonenue Oecruonusi MEXBUAOBBIX THOpUaOB. JlocTmkeHus
CEJIEKI[UY PACTEHHI U 5KUBOTHBIX

3.7

OOBbeKThl, UCNOIb3yeMble B OMOTEXHOJOTHH, - KJIETOYHBbIE U TKAHEBbIE KYJIBTYPHI,
MUKPOOPTaHU3Mbl,  HX  XapaKTEepHUCTHUKA. TpaguunonHass ~ OMOTEXHOJIOTHSA:
xJjieborneyeHue, MOJIyYeHUE KHCJIOMOJIOYHBIX IIPOJIYKTOB, BUHOJIENIHE.
Muxkpobuonornueckuii  cuHTe3. OOBEKTBI MHUKPOOMOJOTHMYECKUX  TEXHOJIOTHHL.
[IpousBoncTBO Oenka, aMMHOKUCIOT U BUTAMHUHOB. MICKyCCTBEHHOE OIJIOIOTBOPEHHE.
PexoHCTpyKIMsl SMUEKIETOK M KIOHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIaHTALMU
A51ep KIETOK.

XpOMOCOMHasI ¥ TeHHAsi UH>)KEeHepus. MICKyCCTBEHHBIN CUHTE3 T€HA U KOHCTPYHUPOBaHUE
pekomOunanTHbiX JIHK. JlocTmwykeHHss W TEPCIEKTUBBI XPOMOCOMHOW W TEHHOM
UHXeHepuu. MeauuuHcKkue OMoTeXHOMOTUH. VIconbp30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOroo0Opasue OpraHu4eckoro Mupa

4.1

Buonornueckoe paszHooOpasue opranu3mMoB. COBpeMEHHasi CHCTEMa OPraHHYECKOTO
mupa. [Ipunnuns! knaccudukanum oprann3MoB. OCHOBHBIE CUCTEMATHUECKUE TPYTIIIBI
OpPraHU3MOB.

OCOOEHHOCTH CTPOECHUS U KU3HEICATEIBHOCTH OAHOKJIETOUHBIX OPraHU3MOB.
bakrepun, apxew, OJIHOKIECTOYHBIE TPUOBI, OJHOKIETOYHBIE BOJIOPOCIH, JAPYTHE
npotuctel. KonoHuanbHble OpraHu3Mel. J[BUXKEHHME OJHOKJIETOYHBIX OPraHU3MOB:
ameOoHugHOe, JKTYTUKOBOE, PECHHUYHOE. 3alluTa Y OJHOKJIETOYHBIX OPraHH3MOB.
PaznpaxuMoCTh y OHOKJIETOUHBIX OpraHu3MoB. Takcucsl

4.2

MHoroknerouysnsle pacteHus. B3auMOCBsA3b 4acTeli MHOTOKJIETOYHOIO OpraHM3Ma.
TkaHu, opraHel U CHCTEMbI OPraHOB MHOIOKJIETOYHOro opraHu3Ma. OpraHusm Kak
eanHoe 1enoe. TkaHM pacTeHMH. TUMBI pacTUTENbHBIX TKaHeW: oOpa3zoBaTeibHasd,
MOKPOBHAsI, MPOBOASIIAs, OCHOBHASA, MeXxaHW4eckast. OCOOEHHOCTH CTPOEHUs, (DYyHKITHIA
U PACIIOJIOKEHMS TKAHEHW B OpraHax pacTeHUi

4.3

BereratuBHble M reHepaTHBHbIE OpraHbl pacTeHuM. DYHKIUMU OpPraHOB U CHUCTEM
opranoB. Kapkac pacrenuil. J[BMKE€HHE MHOTOKJIETOYHBIX PACTECHUW: TPOMU3MBI U
Hactud. [lornouieHue Boabl, YIJIEKUCIOro ra3a U MUHEPAJIbHBIX BEIIECTB PACTCHHUSIMMU.




Hpixanue pactenuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIETKH. TpPaHCHOPTHBIC
CHUCTEeMBI pacTeHMil. Brinenenue y pacTteHuid. 3aliuTa Yy MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. Cpeactsa naccCuBHOM U XMMHUYECKOM 3a1UThl. DUTOHIIMIBI.
PasnpaxuMoCTh M peryisinus y OpraHu3MoB. PasgpaxxumocTs M perymauus y
MHOT'OKJIETOYHBIX PAaCTEHUH. POCTOBBIE BElIECTBA U UX 3HAYCHUE

4.5

MHOroKJIETOYHBIE KUBOTHbIC. B3aMMOCBS3b 4YacTeil MHOTOKJIETOYHOIO OpPraHM3Ma.
TkaHu, opranbl U CHUCTEMbI OPraHOB MHOTOKJIETOYHOrO opraHu3ma. OpraHu3M Kak
equHoe neioe. I'omeocra3. TkaHU KUBOTHBIX U 4YeIOBeKa. THIIBI JKUBOTHBIX TKAHEH:
SMUTEIUANIbHAS, COCIUHHUTENbHAS, MbIIIeYHas, HepBHas. OCOOCHHOCTH CTpPOCHHUS,
(GYHKITUH ¥ pacTIONOKEHUS TKAHEH B OpraHax )KUBOTHBIX U YEIIOBEKa

4.6

OpraHsel U cUCTEMBI OPraHOB )KUBOTHBIX. DYHKIIMK OpPraHOB U cucTeM opraHos. Omnopa
Tena OpraHnu3moB. CKeneTsl OHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKUBOTHBIX.
Hapy»xHblii u BHyTpeHHMI ckeneT. CTpOEHUE U TUIIBI COEIMHEHUS KOCTEH.

JIBr>KeHHE MHOTOKJIETOYHBIX )KUBOTHBIX. [InTanue xnBoTHBIX. [IMTaHNE MO3BOHOYHBIX
KUBOTHBIX. JlpIxanue ®UBOTHBIX. KokHOE nbixanue. XKabepHoe U JISTOYHOE JbIXaHHE.
JIpIxaHWe TMO3BOHOYHBIX JKUBOTHBIX. OBOJIIOLIMOHHOE YCIIOXKHEHHE CTPOCHHS JIETKUX
II03BOHOYHBIX XKMBOTHBIX. J[pIXaTesIbHAs CUCTEMa 4YejloBeKa. MeXaHW3M BEHTWIALUU
JETKUX Yy NTHUI U MJIEKONUTAKOMMX. TpaHCIOPT BEHIECTB y OpPraHu3MoB. TpaHCHOpT
BEILECTB Yy JKUBOTHBIX. KpoBeHOCHas cucreMa U ee opranbl. KpoBeHOCHas cucrema
IIO3BOHOYHBIX KUBOTHBIX. Kpyru kpoBooOpaiieHus. DBOJIOLMOHHBIE YCIOXHEHUS
CTPOEHHUsI KPOBEHOCHOM CHUCTEMBI II03BOHOYHBIX )KUBOTHBIX. BBIZICIIEHHE Y OPraHU3MOB.
Boinenenne y xuBoTHbIX. CokparurenbHble Bakyonu. Opransl BblaesneHus. CBs3b
IIOJIOCTH Tejla € KPOBEHOCHOM M BBIICIMTEIBHONW CUCTEMaMH. Beiaenenue y
IIO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX XMBOTHBIX. 1IOKpOBBI M uX
pOU3BOAHBIE. Pa3zipaXuMoCTh M peryjsinus y OpraHu3moB. PasapaxxumMocTts y
OJHOKJIETOYHBIX ~ opraHu3MoB. Takcucel. PazmpaxxuMocts u  perymsiuus y
MHOT'OKJIETOYHBIX PaCT€HUI. POCTOBBIE BEIeCTBA U UX 3HAYCHUE.

HepBHas cucreMa u peieKTopHast peryJisius y MHOTOKJIETOUHBIX )KUBOTHBIX. HepBHas
CUCTEMA U €€ OTJIENbl. DBOJIIOLIMOHHOE YCIIO)KHEHHE CTPOEHUS HEPBHOM CHUCTEMBI Y
KUBOTHBIX.

PazpaboTtka anroputMoB 1 mporpamm Jutst 3 HeKTuBHONM (PyHKIIMOHAIBHOW aHHOTAIH
T€HOMOB, TPaHCKPHUIITOMOB, IIPOTEOMOB, META00JIOMOB MHUKPOOPTaHU3MOB, PacTEHUM,
JKUBOTHBIX U YEJIOBEKA

OpI‘aHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Opranbsl U CHCTEMBI OpraHoB uenoBeka. OTHeNbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX
KUBOTHBIX. Pedrekc u pedraexropras myra. be3ycinoBHble M yCIOBHBIE PedIEKCHI.
['ymopanbHast perymisiius U 3HIOKPUHHAsA CHCTeMa XMBOTHBIX W uernoBeka. JKemesbl
SHJIOKPUHHOMN CUCTEMBI U UX TOPMOHBI. JeiicTBHEe TOPMOHOB. B3auMoCBsA3b HEPBHOM U
IHIOKpUHHOU cucTeM. [ unotanamo-runodusapHas cucrema. Pedekc u pedekropras
nyra. be3ycinoBHbIe U ycIOBHBIE pediIeKCh

5.2

3amuTa opraHu3Ma oOT Oone3Hel. MMmyHHas cucrtema uenoBeka. KieTo4yHbIl u
TYMOpQJIbHBIA ~ UMMYHHUTET. BpOXXICHHBINA, TNPHOOPETEHHBIH  crenu(uyecKuii
uMMyHHTET. Teopus KioHanbHO-cenekTuBHOro uMmyHurtera (I1. Dpnux, ©.M. bepser,
C. Tonerana). BocnanurenbHble OTBETHI OPraHU3MOB. PoJib BpOKIEHHOIO HMMYHHUTETA
B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUI
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KpoBeHnocHas cucrema u ee opranbl. Cepile, KpOBEHOCHBIE COCYIbI H KpoBb. Kpyru
KpoBooOparieHus. Pabora cepia u ee peryssmus

54

Jpixanue denoBeka. uddys3us ra3oB uyepe3 NOBEPXHOCTh KICTKH. JlpIXxaTenbHas
CUCTeMa 4YelloBeKa. JlpIXxaTenbHasi MOBEPXHOCTh. Perymsimus npixaHus. JpIxaTenbHbIe
00BEMBI

5.5

HI/IH_ICBapI/ITeJ'IBHaH CHUCTEMa  4YCJIOBCKA. OTI[CJ'IBI IMUIICBAPUTCIIBHOTO  TPAKTaA.
HI/IHIeBapI/ITeJIBHHe KCJIC3bI. BHYTpI/IHOJIOCTHOG 1 BHYTPHUKIICTOYHOC MMHUIICBAPCHUEC

5.6

[loxkpoBsl u wux mnpousBoanble. Opransl BbiaeneHus. [louku. CrpoeHue u
¢yHkmonnpoBanue HedpoHa. DunbTpanys, cekpeuuss 1 0OpaTHOE BCAachIBaHUE Kak
MeXaHHU3Mbl paboThl OpraHoB BblaenaeHUs. OOpa3oBaHHe MOYH y YEIOBEKa

5.7

JIB>keHue yenoBeka: MplleyHasi cucrema. CkeneTHbIe MBIIIIIBI U uX padoTa. CTpoeHue
Y TUIIbI COEIUHEHUS KOCTEN

TeOpI/IH 3BOJIOLMHU. Pa3BuTHe )XKU3HU Ha 3emite

6.1

OpomtonmonHass Teopust Y. Jlapeuna. Ilpennocbulku BO3HMKHOBEHHS JapBHHH3MA.
Kuznb u HayuHas nearenbHocTh Y. [lapBuHna.

JBrxyue cwibl 3BojrouuMud BUAOB 1o Y. JlapBuHy (BbICOKas HMHTEHCUBHOCTb
pa3MHOXKEHHUS ~ OpPraHM3MOB,  HAacCJEJCTBEHHas  M3MEHYMBOCTh, Oopnba  3a
CYLIECTBOBaHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIH O0TOOD).

Odopmnenne cuntetnyeckoil Teopun sBomtouun (CTD). HelitpanbHas Tteopus
sBomorK. CoBpeMeHHas 3BOTIOIIMOHHASA OUOJIOTHS. 3HAYCHHE SBOTIOIIMOHHOMN TEOpHH
B (hopMHpOBaHNH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa

6.2

[onmynauus kak 3neMeHTapHas eAuHuna 3Boiolud. COBpEeMEHHBIE METOJbl OLICHKH
TEHETUYECKOTr0 pa3HooOpasust W CTPYKTypbl mnomyssuuid. M3meHneHue reHodoHIa
MOMYJIALMU KaK 3JEMEHTapHOE HBOJIOLHOHHOE SBJIEHUE. 3aKOH TI'€HETHYECKOTrO
paBHoBecus [[x. Xapau, B. BaituGepra.

DOneMeHTapHble (aKTOPhl (ABMIKYIIHE CHJIBI) SBOJIONMH. MyTallMOHHBIA MPOIIECC.
KomOunatuBHas wu3MeHYUBOCTh. Jlpeilp TeHOB - ciydailiHble HEHAIpaBJICHHBIC
W3MEHEHUS YacTOT ajljiesiel B momy siusax. D¢ ekt ocHoBaTenss. Murpanuu. M3omsius
nomnyJisinuii: reorpaduyeckas (pocTpaHCTBEHHAs ), OMoIoruyeckas (penpoyKTUBHAs ).
EctecTBeHHBIN 0TOOp - Hampapistomuid GakTop 3BOIOIUU. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWXKYILUH, CTaOWIM3UPYIOUU, paspblBaromuil (qu3pynTuBHEIA). [lonoBoi
otbop.

[IpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yJbTaT MUKPOIBOJIOLUH. BO3HMKHOBeHHE
MpUCIOCOOIeHU Yy oOpraHu3moB. Apomopdo3sl M wuauvoazantauuu. IIpumeps
npucrnocobaeHuit y opranu3MoB. OTHOCUTEIBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.
Bun, ero kpurepun u ctpykrypa. BunooOpazoBaHue kak pe3yiabTaT MUKPOIBOIIOIMH.
W3onsanus - kimoueBoit pakrop BugooOpasoBanus. [lytu u cnocobb! BU1000pa30BaHUs:
aJUIONaTPUIECKOE (reorpaduueckoe), CUMITaTPUIECKOE (’KO0JIOTHYECKOE),
"MraHoBeHHoe" (HoJMIIOnAn3anus, rudpunusanus). IMTeNnbHOCTh IBOIIOLUOHHBIX
MIPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUST OMOJIOTHYECKOTO pa3HO00pa3usl.

Ponp sBomOIMOHHON Ouosornu B pa3pabOTKe HAYYHBIX METOJOB COXPaHEHUS
O6uopazHooOpasus. MUKPOIBOMIONMSA M KOJBONIOLMS MapasUTOB U HMX XO35€B.
MexaHu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM U CITIOCOOBI O0pHOBI ¢ Hel




6.3

Metoapl u3ydeHUs MaKpOdIBOJIONHMH. [lajgeoHTONOrHYecKre METONbl H3yUYeHHS
sBosmonmu. [lepexonusie popmbl 1 GpuitoreHeTHYecKre psabl OPraHU3MOB.
Bbuoreorpaduyeckne MeTonsl u3yueHHs s3Bomounu. CpaBHeHHe (uopsl U (ayHBI
MaTepUKOB U OCTPOBOB. buoreorpaduueckue obmactu 3emnn. Buapl-sHaemuku u
PEIUKTHI.

OMOPHOIOrHYECKHE U CPAaBHUTEIBHO-MOP(POIOTUYECKUE METOIbI U3YUEHHS SBOIOIIH.
I'eneTnueckue MEXaHU3MbI HBOJIOLUHM OHTOTEHE3a M TOSBICHHUS HBOJIOLHMOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIE M aHAJIOTMYHBIE OpraHbl. PyJauMeHTapHbIE OpraHbl H
aTaBU3Mbl. MOJIEKYJISIPHO-TeHETHYECKUE, OMOXUMUYECKUE U MAaTEeMaTHUECKUE METO b
n3ydeHust sBomonuu. ['omonornynsle TeHbl. CoOBpeMEHHbIE METOIbl MOCTPOCHUS
(UIIOreHeTUYECKUX IEPEBHEB. XPOMOCOMHBIE MYTAIIUH U 3BOJIOIMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBmiIa) HBOMONMUA. HeoOpaTUMOCTh  IBOJIIOIUH.
AnantuBHas paauanys. HepaBHOMEPHOCTh TEMIIOB YBOJIOIUH

6.4

HaydHble THIOTE3bI MPOUCXOXKACHUS KU3HU Ha 3emiie. AOHOTEHE3 U IMaHCIIEPMUSL.
JloHaydHble TPEACTABICHUS O 3apOKICHUM JKU3HM (KpeauunoHu3Mm). [umoresa
IIOCTOSIHHOT'O CaMO3apOXICHUS JKU3HU U €€ omnposep:keHue omnbitamu P. Penu, JI.
Cnannannanu, JI. [Tacrepa. [IpoucxoskieHne »Ku3HU U aCTPOOHOIIOTHS.

OcHOBHBIE JTambl HEOpraHWyeckod HBomonuu. llnanerapHas (reojioruueckas)
sBOIONMSL. XUMHUYECKast 3BOJIONUS. AOMOTeHHBI CHHTE3 OPraHUYEeCKUX BEIECTB U3
Heopranumueckux. Ombir C. Mwuiuepa u I'. FOpu. OOpa3oBanue mMOIUMEpPOB U3
MoHomepoB. KoanepBaTHast runote3a A.M. Onapuna, TMIoTe3a NepBUYHOTO OyJIhOHA
JIx. Xonpeitna, renerndeckas runore3a . Memnepa. Pu6o3umst (T. Uek) u runoresa
"mupa PHK" V. I'unbepra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHHE MMPOTOKJICTKH.
Uctopus 3eminn u meroabl ee u3ydeHus. lckomaemble OpraHMYECKHE OCTATKHU.
I'eoxpononoruss u ee wmetoAsl. OTHOCUTENbHAsT U aOCOJIIOTHAs TE€OXPOHOJOTHS.
['eoxpoHonornyeckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STIOXH.

HauanbHbie 3Tansl opraHndeckoil 3Boonuu. [losBieHre 1 3BOIIOLHNS IEPBBIX KIETOK.
Oponrorust  Metabonu3ma. Bo3HHMKHOBeHHE TepBBIX 9JKocucTeM. CoBpeMeHHBIC
MHUKPOOHBIC OHMOIJIEHKH KaK aHaJIor MEPBBIX Ha 3emie coolmiecTB. CTpOMaTOJIUTHI.
IIpokapuOoTHI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykaproT (CHMOHOTEHE3). DBOITIOIMOHHOE TIPOUCXOXKIEHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX TpPYII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl IBOJIOLUU BBICHINX pacTeHUil. OCHOBHBIE apoMOP(O3bl PACTEHUIA.
Brixon pacrennii Ha cynry. [losiBieHre CrOpOBBIX PaCTEHUH M 3aBOEBAHKME UMU CYLIU.
Cemennsie pactenus. [IporcxoxieHne IBETKOBBIX PACTEHUH.

OCHOBHBIE 3Tarbl IBOJIIOIUU KUBOTHOTO MUpa. OCHOBHBIE apoMOp(}O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB - MOSIBICHHE COBPEMEHHBIX THUIOB. [lepBbie
XOpZIOBbI€ KUBOTHbIC. JKM3HB B BOJE. DBOJIIONHUS MO3BOHOYHBIX. [IponcxoxaeHue
ampubuiit u pentunuii. IlpoucxoxneHne MIECKONUTAOIUX W OTUI. [IpuHIMN
KJII049eBoro apoMopdo3a. OcBoeHne 0eCro3BOHOYHBIMH M TT03BOHOYHBIMU KUBOTHBIMHU
CYILIH.

Pa3BuTHe xu3HM Ha 3emiie IO 3paM M IepHoJaM: apxeil, MpoTepo3oi, Maneo3oil,
Me3030H, KaitHo30i. OOIas XapaKTepUCTHKa KINMAaTa U TeOJIOTUYECKUX IMPOIECCOB.
[TosiBeHne u pacuBeT XapaKTEPHBIX OPTaHU3MOB. YTJIeoOpa3OBaHME: €ro yCIOBUS U
BIIUSTHUE HA Ta30BBI COCTaB aTMOCQEPHI.

MaccoBbie BEIMUPAHHS - SKOJOTHUUECKUE KPU3UCHI MpOonuioro. [IpuduHsl U ciaeacTBus
MacCOBBIX BIMUpaHUi. COBpEMEHHBIN IKOJIIOTUYECKUN KPU3UC, €TO 0OCOOEHHOCTH




6.5

Paspmenst wm 3agmaum  anTponosoruu. Meroasl  aHTponosnoruv. CTaHOBJIEHHE
MPEACTABICHUH O MPOUCXOKACHUH YyeoBeKa. COBpEMEHHbIE HAYYHBIE TEOPHH.
CxoncTBo 4enoBeka ¢ JKMBOTHBIMU. (CHCTEMaTHYECKOE IIOJIOKEHHME UeJIOBEKa.
CBuzeTenbCcTBa CXOJCTBA YEIOBEKA C )KMBOTHBIMU: CPaBHUTEIBLHO-MOP(OIOrHUEcKHe,
sMOpHOIOrHYecKre, PU3N0I0ro-OnoXuMHIecKe, nopeaeHyeckre. OTInyus 4eaoBeka
OT JKMBOTHBIX. [IpAMOXOXKIEHNE U KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKoB. Pa3zBurtue
TOJIOBHOT'O MO3Ta U BTOPOW CUTHAJIBHOM CUCTEMBI.

JBwkymme cuiabl  (pakTopbl) aHTPOIOTeHe3a: OHOJIOTHYECKUE, COIMAJIbHBIC.
CooTHolieHrne OMOMOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJWHU AHTPONOreHe3a. ABCTPAJONUTEKU - JBYHOTHME MPEIKH JIOJCH.
UYenoBek yMenblid, IEPBbIE U3TOTOBJICHUS OPYAUN Tpynaa. YenoBeK MPSIMOXOAAILMN U
MEepBBIN BBIXOJ JIOAEH 3a mpenensl Adpuku. UenoBek renaenpOeprckuii - oOumumi
IIPEIOK  HEAHJEPTaIbCKOTO  4YEJIOBEKa M  4YeJOBEKAa  pazyMHoro. Yenosek
HEAHAECPTAIbCKUI KakK BHJ JIIOJEH XOJIOJHOro Kiumarta. YenoBeKk pa3yMHbIN
COBPEMEHHOI'0 THIA, JIEHHUCOBCKUN YEIOBEK, OCBOCHUE KOHTHMHEHTOB 3a IpEJEIaMU
Adpukmu.

DBOJIIOLIUSL COBPEMEHHOTO 4elioBeKa. EcTecTBeHHBIN OTOOp B MOMYJISIIMAX YETIOBEKA.
MytaunoHHslii npouecc ¥ noaumop¢usM. [lonmynsuuoHHbIE BOJIHBI, Ipel] reHos,
mMurpanus u ">pext ocHoBaTens" B MOMYJIALUAX COBPEMEHHOTO YeJIOBEKa.
Yenoseueckue pacwl. [lonsatue o pace. bonbiue pacel: eBporneouanas (eBpasuiickas),
aBCTpaJIO-HErpouHast (PKBATOpUANbHAS), MOHTOJIOHIHAS (A3MATCKO-aMEepUKAHCKas).
Bpemss u myTtu pacceneHus yeinoBeka MO IulaHeTe. EAMHCTBO ueloBEYECKHX pac.
Hayunast HecocTOsTENBHOCTh pacu3Mma. [IpHUcrocoOIeHHOCTh 4YelIoBeKa K pa3HbIM
YCIIOBUSIM OKpY>Karolleil cpenbl. Biusinue reorpadudeckoii cpezsl U apeiida reHoB Ha
MOp(OJIOTHIO U (PU3HOJIOTHIO YeTOBEKa

7 DKOCUCTEMBI U IIPUCYILINE UM 3aKOHOMEPHOCTHU
7.1 Pa3nens! u 3agaun sxosiorun. CBs3b 3KOJOTUU C IPYTUMH HayKaMHU.
Metons! sxonorun. [loneBbie HaOMIOEHNS. DKCIIEPUMEHTHI B 9KOJIOTUHU: TPUPOJIHBIE U
nabopaTopHble. MopaenupoBaHue B SKOJIOTUM. MOHUTOPHHT OKPYXAaromled cpesibl:
JIOKaJIbHBIA, PETHOHAIILHBIN U T7100aTbHBIN
7.2 Okonorndeckue (akTOppl M 3aKOHOMEpPHOCTH uX JAeicTBusa. Kiaccudukamms

9KOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpOmOoreHHele. OOmrue
3aKOHOMEPHOCTH JieHcTBUsA 3Konoruyeckux (akropos. IlpaBuno munumyma (K.
Mnpenrens, FO. JIubux). TonepaHTHOCTb. OBpPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue Qaxrtoppl. CBeT Kak 3Konorudeckuii (akrop. JledicTBue pasHBIX
YYacCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHMU3Mbl. DKOJIOIMYECKHE IPYIIbl PACTEHUN U
JKUBOTHBIX TI0 OTHOUICHUIO K cBeTy. CurHampHas poib cBeTa. POTONEepuou3M.
Temneparypa kak skosorndeckuid akrop. JlelicTBue TeMmmepaTypsl Ha OpPraHU3MBIL.
[loiikunorepMHble M1 TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBl.

Brnaxxnocts Kak skojoruueckuil paxrop. [IprcrnocobneHust pacTeHuit K MoAIepKAHUIO
BogHOTO Oananca. Kiaccudukanus pacTeHu 1Mo OTHOIIEHHIO K Boje. [Iprcnocobienust
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOMTaHUsSI OPraHU3MOB: BOJHAs, Ha3€MHO-BO3/1yIlIHAs!, IOYBEHHAs!, TIIyOMHHAs
MIO/INIOYBEHHAs], BHYTPUOpPraHW3MEHHAs. DU3UKO-XUMUYECKHE OCOOEHHOCTH CpEj
obutanus opranu3mos. [IpucnocoOneHns opraHu3MoB K *KHU3HHU B pa3HbIX Cpeaax.




buonornueckue putrmbl. Buemnne u BHyTpeHHHE pUTMbl. CyTOYHBIE M TOJUYHBIC
put™Msl. [Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH XKHU3HH.
XKuznennsie popmbl opranuzmMoB. [Tonstue o xu3HeHHOU hopme. JKu3HeHHbIe HOPMBI
pacTeHuil: AepeBbs, KyCTapHUKH, KyCTApHUYKHM, MHOTOJIETHHE TpPAaBbl, OJHOJETHUE
TpaBbl. JKu3zHeHHBIE (OPMBI >KUBOTHBIX: THIPOOMOHTBHI, T€OOMOHTHI, a3POOMOHTHI.
Oco6eHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckne Qaxroppl. Buiael OMOTHYECKHMX B3aMMOACWUCTBUI: KOHKYPEHIUS,
XMIIHUYECTBO, cUMOM03 u ero ¢opmsel. IlapasutusMm, koomepauusi, MyTyaausM,
KOMMeHcaIn3M (KBapTUPAHTCTBO, HaxJIeOHMUeCTBO). HeTpoduueckue B3auMoieicTBUs
(Tormmueckue, popuyeckue, hadpudeckue). 3HadyeHUE OMOTUYECKUX B3aMMOICHCTBHI
JUI CYUIECTBOBaHMS OPraHM3MOB B cpene oOuTaHus. [IpHHIMI KOHKYPEHTHOTO
UCKJIFOUEHUS

7.3

DKOJIOTHYECKUE XapaKTepUCTUKH monyisanuu. [lomynmsammst kak —Owojoruyeckas
cuctema. Poip HEogHOPOMHOCTH cpefbl, (U3HUECKUX OapbepoB M OCOOCHHOCTEM
Ouosoruk BHUJIOB B (POPMHUPOBAHWUU TPOCTPAHCTBEHHOW CTPYKTYPHI TOIYJISITH.
OcHOBHbIE TIOKA3aTeNU MOMYJISALNHU: YUCICHHOCTh, INIOTHOCTh, BO3PACTHAs U IMOJIOBAs
CTPYKTYpa, pOKJIaeMOCTh, MPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPAIIUA.
DKoJioruueckasi CTpykrypa nomyssiiiui. OlieHKa YUCIEHHOCTH Moy, unaMuka
MOMYJISIUUA U €€ PEryJianus. bBUOoTHUYeCKrid MOTEeHIMaN Nonyassuud. MoaenupoBaHie
JUHAMUKH nomyssinuu. KpuBble pocta YucieHHoCTy nonyisaiuu. KpuBbie BbKUBaHUS.
Peryssitiust unciaeHHOCTH OMYJISINANA: POIb (PAKTOPOB, 3aBUCSIINX W HE 3aBUCAIINAX OT
IJIOTHOCTU. DKOJIOTMUECKHUE CTpaTeruu BUaoB (r- u K-ctparerun).

[Tonsatue o0 skomormueckoi Humie BHaa. Mectoobutanue. MHOTOMEpHasT MOJIETh
skojornyeckon Humu Jk.M. XarumHcoHa. PasMepel 3KOJIOrMYECKOM HUIIM.
[ToreHmanpHas U peaiIn30BaHHAsT HUILLIU.

Bua xak cucrema nonynsuuil. Apeanibl BUIOB. Buabl U UX KU3HEHHBIE CTPATErHU.
3aKOHOMEPHOCTH TMOBEJAEHUS M MUIPAIMH KUBOTHBIX. DBHOJOrMYecKre WHBA3WU
YYyKEpPOJHbIX BUIOB

7.4

CoobmiectBa oprann3MoB. buorieHos u ero crpykrypa. CBsizu MEXy OpraHM3MaMU B
ouorieHose. DkocucTemMa Kak oTkpbiTas cucrema (A.Jlx. Tencnn). OyHKIIMOHATBHBIE
OJIOKM OpraHW3MOB B JKOCHCTEME: MPOJIYIEHTHI, KOHCYMEHTBI, pPEIyICHTHI.
Tpoduueckue ypoBuu. Tpoduueckue nenu u cetu. AOMOTUYECKHE OJTOKU DKOCUCTEM.
[TouBsl 1 Uikl B 3k0cucTeMax. KpyroBopoT BEIIECTB U IOTOK SHEPTUHU B IKOCUCTEME.
OcCHOBHBIE TOKa3aTeIM »SKOCHCTEMBbl. buomacca M mpoayKuus. OKOJOTHMYECKHE
MUPAMHUJIBI YUCEN, OMOMACCHI U DYHEPTHH.

HampaBrnenHble 3akOHOMEpHBIE CMEHBI COOOIIECTB - CykKieccud. llepBuuHble H
BTOPUYHBIE CYKIIECCUM U UX MPUYUHBL. AHTPONOTE€HHbIE BO3JIEUCTBUS HA CYKIIECCHUHU.
KnumakcHoe coobmectBo. buopasHooOpasue M mojiHOTa KpPyroBOpOTa BEIIECTB -
OCHOBa yCTOHYHMBOCTH COOOIIECTB.

IIpupogubie  3KOCUCTEMBI.  AHTPONOTEHHBIE  AKOCUCTEMBI.  ATPOIKOCHUCTEMA.
ArpotuieHos. Paznuunst Mexay aHTpOIIOT€HHBIMU U IPUPOIHBIMHU SKOCUCTEMAMHU.
VYpb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. ['oponckas ¢uopa u
¢ayna. CuHaHTpomM3auusi TOpPOJCKOM (ayHbl. buomormueckoe u Xo3siiicTBEHHOE
3HAYEHUE arpodKOCHCTEM M YypOOIKOCUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUI OPTraHU3MOB B SKOCUCTEMAX.

IlepeHoc sHepruM W BEIIECTB MEXAY CMEKHBIMU 3KOCUCTEMaMHU. Y CTONYUBOCTH
OpraHU3MOB, MOMYJISALIMA U 3KOCHCTEM B YCJIOBHSIX €CTECTBEHHBIX U aHTPOMOTECHHBIX
BO3/ICUCTBUHI
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Buocdepa - obmeranerapHas 060s04ka 3eMIiIH, TJI€ CYIIECTBYET MU CYIIECTBOBAJA
*u3Hb. Yuenue B.M. Bepuanckoro o Omocdepe. Obmactu 6uochepsl U ee cocras.
J’Kusoe BemecTBo 6uocdeps! U ero PyHKIUU.

3aKOHOMEPHOCTH  cymlecTBOBaHus  Omocdepsl. OcobeHHOCTH Omocdepsl  Kak
rino0anbHOM 3KocucTeMbl. JlMHamMuueckoe paBHOBecue B Ouochepe. KpyroBopots
BEIIECTB U OMOr€OXMMHUYECKUE IHUKIBI (yriepona, a3ora). PUTMUYHOCTH SIBICHHUN B
ounocdepe.

3onanbHOCTH OMochepsl. [lonstre o 6nome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA, XBOWHBIC
jeca, CMEIlIaHHbIe M ITUPOKOJIMCTBEHHBIE Jieca, CTEIH, CABAHHBI, ITyCTHIHU, TPOIIMYECKHE
Jieca, BRICOKOTOpbsi. Kimumat, pacTUTeIbHBIN 1 )KUBOTHBINH MUP OMOMOB CYIIIH.
Ctpykrypa U (GYHKIUS JKHUBBIX CHCTEM, OIICHKA HMX PECypCHOr0 IMOTCHIMANa H
onocdepHbIx GyHKIUNA

7.6

DKOJIOTHYECKUE KPU3UChI M WX NpUYUHBL. BosznelicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHUE BO3AYLIHOM cpeabl. OxpaHa BO3AyXa. 3arpsi3HEHHE BOJHOW CpEJbl.
OxpaHa BOIHBIX pecypcoB. Paspymienune nouBbl. OXpaHa TMOYBEHHBIX PECYPCOB.
HN3menenue knumara.

AHTpPOIIOr€HHOE BO3JICMCTBHE Ha PACTUTENbHBI M SKUBOTHBIM wmup. OxpaHa
PacCTUTEIBHOIO U KUBOTHOTO MHpa. OCHOBHBIE IPUHIIMIIBI OXpaHbl Ipupoasl. KpacHbie
kaurH. Oco60 oxpansemsbie nmpupoaubie Tepputopun (OOIIT).

Boranunueckue caibl ¥ 300JI0THUECKUE TAPKH.

OcHOBHbIE TMPUHIMIBI  YCTOWYMBOTO  PAa3BUTHS  YEJIOBEYECTBA M IPHUPOJBI.
PanmonansHOe TIPUPOIONOIH30BAaHIE U COXPAHEHHE OMOJIOTUYECKOTO Pa3zHOOOpasus
3emiu
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