MyHuuunaiabHoe 0101KeTHOe 001e00pa3oBaTe/ibHOe YUpeKAeHue
«TenncroBckas cpeansisi 001eo0pa3oBaTebHas HIKOJIA

umenun Macaosa bopuca BacuibeBnua»
Baxuuncapaiickoro paiiona Pecnyosinkn Kpbim

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
Ha 3aceganuu [IMO 3amecTuTeNb TUPEKTOpa Hupexrop MBOY
PykoBonurens IMO no YBP «Tenucrosckas COILL
[Monnuce [Toanuce nMm.Macnosa b.B.»
1O.P. AxumoBa C.D.A3ucosa IToamuce
[Iporokon Ne 4 B.B.lllymenaueBa
oT « 25 »asrycra2025r. |« 25 »asrycra2025r. IIpuka3z Ne 324
oT « 29 » amrycra 2025 .

PABOYASA TIIPOTPAMMA
no npeamerty «buoJiorusi. bazoBblil ypoBeHb»

(ID 7819108)

s obyuaromuxcs 10 — 11 xmaccos

Ha 2025/2026 y4eOHbIii roj

Cocrasurenb: Axumosa IOmust PynonsposHa

Y4UTENb OHOJIOTHH

c. Tenncroe, 2025 ron

HOACHUTEJIBHAA 3AIIMCKA




[Ipu pa3paboTke mporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTpeNeNeHUs] MOAX00B K (OPMHUPOBAHUIO COJACPNKAHUSA YyueOHOTO MpeaMera
«buoniorus» coctaBwiIM: KoHUentyalbHble mnonoxkenus @OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTH  IIeJIeH, COJlepXKaHus, pe3yIbTaToB oOOy4YeHus U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUST 00 OOIIUX MENIX U
NPUHIUINAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHErO
obmero oopazoBanus B Poccuiickoit denepainm, a TakKe MOJI0KEHUS O CrieuduKe
ouosoruu, €€ 3HAYCHUW B TIO3HAHUU JKUBOM MNPUPOALI U 0OECTeYEHUU
CYIIECTBOBAaHUS 4ejoBeYecKkoro oodimiecTBa. COrjlacHO Ha3BaHHBIM MOJIOKECHUSIM,
oTpe/ielIeHbl OCHOBHBIC (DYHKITMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6uooruu 1aéT MpeICTaBICHUE O MEJIIX, 00 00IIel cTpaTerun
00yueHust, BOCIIUTAHHS U Pa3BUTHS 00YUYAIOIINXCS CPEJCTBAMH YUEOHOTO ITpeIMeTa
«buomorus», onpeaenser 00s13aTeIbHOE MPEIMETHOE COIEpIKaHUE, €T0 CTPYKTYPY,
pacrmpejneneHue Mo pasjeliaM U TeMaM, PEKOMEHAYEMYIO IOCe0BaTeIbHOCTh
U3Y4YeHUS] YIEOHOTO MaTepHaia ¢ yuéTOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBA3E€H, JIOTMKM 00pa30BaTEeIbHOIO TIpoliecca, BO3PACTHBIX OCOOEHHOCTEN
00yJaroImMXxcs.

B mporpamme 1o 61m0s10ruu TakKe YIYUTHIBAIOTCS TPEOOBaHMS K TIJIaHUPYEMbIM
JUYHOCTHBIM, METaNmpEeAMETHbBIM M MPEIMETHBIM pe3yJibTaTaM OOy4YeHUs B
dhopMUpOBaHUH OCHOBHBIX BHUJIOB y4eOHO-IT03HABATEIIbHOM
NEeATeIbHOCTH/YUeOHBIX JEeUCTBUH OO0ydYarolmuXcs IO OCBOSHHUIO COJICPKAHUS
OMOJIOTHYECKOTO 00pa30BAHMSL.

B nporpamme no 6uonorun (10—11 knaccel, 6a30BbIi YPOBEHB) peaIn3oBaH
IPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHMHM Owojoruu, Ojarojgaps 4deMy B HeEH
POCMATPUBACTCS  HANPABICHHOCT, HA pa3BUTHE 3HAHWUW, CBA3aHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMN JTUYHOCTH, SIKOJIOTHUYECKOTO MBIIIUICHUS, PEACTABICHUN O 3JJ0POBOM
o0pasze *KU3HU U OEpPEKHBIM OTHOIIEHHMEM K OKPYXKaIoIleil MpUPOIHON cpele.
[TosTOMy Hapsmy ¢ M3y4eHHEM OOIIEeOMOJIOTHYECKUX TEOPUi, a TAaKKe 3HAHUN O
CTPOEHUM JKUBBIX CUCTEM PA3HOr0 paHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B
HUX MPOIIECCOB B MPOTrpaMMe MO OMOJIOTHUH YJIeJICHO BHUMaHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIsI PEIICHUS MPUKIIAIHBIX 3a/a4, B
TOM 4YHCJIe: TMPO(OUIAKTHKYA HACIEJACTBEHHBIX 3a00JICBAHWIA YEIIOBEKA, MEIHKO-
TeHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBAHUS YKOJIOTHYECKH 11eJIeCO00Pa3HOTO
MOBEJICHUSI B OKPY KAIOIIEH MPUPOJTHON Cpejie, aHaIu3a BIUSHUS XO3IUCTBEHHON
NESATeIbHOCTH YeJIOBEeKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcuneHne BHHMMaHUA K MPUKIAJHON HAMpaBJICHHOCTH YYEOHOro IMpeaMera
«buonorusy NpoIUKTOBAaHO HEOOXOIUMOCTHIO 00ECTICUCHHS YCIOBHMA IS PEIICHUS



OJIHOM M3 aKTyaJIbHBIX 3aJlay IIKOJIBHOTO OMOJIOTHYECKOr0 0Opa3oBaHus, KOTOpas
npeanonaraer (GoOpMUpOBaHHE y OOyHarOIIMXCsSl CIIOCOOHOCTH aJanTHUPOBATHCS K
VU3MEHEHHSIM JUHAMHWYHO Pa3BUBAIOLIETOCSI COBPEMEHHOIO MUPA.

Bbuonorus Ha ypoBHE cpenHero oOmero oOpa3oBaHHsS 3aHMMAeT Ba)XKHOE
mecto. OHa oOecneunBaeT (POPMHUPOBAHUE Yy OOYyYarOIIMXCS IMPENCTaBICHUM O
HAy4YHOM KapTUHE MHpa, paciiupseT U 0000LaeT 3HaHUA O KUBOW Ipupoie, €€
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHM3allMM W JBOJIOLHH, CO3MAET
yCIOBUSL  JJIsi:  TO3HAHWS  3aKOHOB  JKMBOM  mpupoabl, (OpMUPOBaHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
YKU3HU, KOJIOTMYECKOT0 MBIIJIEHUS, HEHHOCTHOIO OTHOIIEHUS K dKUBOW MIPUPOJIE
Y YEJIOBEKY.

Bonpuioe 3HaueHne OMOJIOTUs UMEET TAKXKE JJI PEHICHUS! BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHMs,  COLMAIU3AINU
oOyuaromuxcs. M3yuenune 6uonoruu odecrednuBacT yciaoBHs Ui (GOPMUPOBAHUS
UHTEJUIEKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX H HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpbl, CIOCOOCTBYET MHTErpaliyd OMOJOTMYECKHX 3HAHMM C
IPEICTaBICHUSAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKHU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeaHa3HAYEHHM y4eOHOro IpeamMera
«buonorus» cocTaBWIM OCHOBY JUIsl OIpPENEICHMs IOAXONOB K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEpPXaHUs, NPEACTABIECHHOIO B MpOrpamme Mo
OHnoIoruu.

Ot6op conepkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMUI KyJIbTypOCOOOpPAa3HOIO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOPbIM O0y4aroluecs: JOJDKHbI OCBOMTH 3HAHWA WM YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHusi O0OIIEH KyJIbTYphbl, ONPEACISIONINE aJeKBATHOE TOBEIACHUE
YeJI0BEKa B OKpPY’Karolleld MPUPOJHON cpefie, BOCTpEOOBaHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTHUECKOM aestenbHOCcTH. Ocoboe MECTo B 3TOM cucTeMe 3HaHWUN
3aHHUMAIOT JIEMEHTBI COACPKAHMSL, KOTOPbIE CIy’KaT OCHOBOH Ui (POPMUPOBAHUS
IIPEICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOUW KapTUHE MHUpA U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHH3alUU
OMOJIOrMYecKOro 00pa30BaHHUS.

CTpyKTypupoBaHUE COJEp)KaHUs y4eOHOro Mmarepuaia B Mporpamme Io
OMOJIOTMHM OCYLIECTBIEHO C Y4YETOM IMPUOPUTETHOrO 3HAYEHUs 3HaHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMH U
3BOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJTICHBI CIIEIYIOIINE COAEpKATENbHbIE JIMHUM: «bronornus kak Hayka. Meronasl
Hay4yHOro mno3HaHus», «Kinerka kak Ouosiornueckas cucrema», «OpraHusm Kak
ouosnoruyeckas cucrema», «CucreMa M MHOrooOpasue OpraHUYeCKOro MHUpPay,
«OBOJIOLMSA KUBOU MIPUPOABD?, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.
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[lenps wm3yuyenus ydeOHoOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJaZcHUE  OOyYaloIMMUCA 3HAHUSMH O  CTPYKTYpHO-(DYHKIIMOHATHLHOU
OpraHW3allMi >KUBBIX CHCTEM pA3HOTO paHra W MNpuoOpeTeHne yMEHUH
WCIIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JIEUCTBUH B OTHOIICHUH OOBEKTOB
KUBOU IPUPOJBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTrxkeHue 1enu u3ydeHus ydeOHoro npenmera «buosorus» Ha 6azoBom
ypOBHE 00€CTICUMBAETCS PEIICHUEM CIEAYIONIUX 3a/1ay:

OCBOCHHE OOYYaIOIIMMUCS CUCTEMBbI 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUYEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIAX, CIyKalllUX OCHOBOU
Ui GOPMUPOBAHUS MPEJICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJ[aX HAy4YHOr0 MO3HaHMS, CTPOCHUH, MHOTOO0Opa3uu U OCOOEHHOCTSX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHU3AINH, BBIAAIONTUXCS OTKPHITUSIX U COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHre y OOYy4YalOIIMXCS IO3HABATENbHBIX, WHTEJUICKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEN B MpOIECCE aHalu3a JAaHHBIX O MYTSIX pPa3BUTHUS B
OWOJIOTUY HAYYHBIX B3TJBIIOB, WACH W TIOIXOMOB K HM3YUYCHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OPTaHU3AINN;

CTAaHOBJICHHE Yy oOydJaroumxcsi oOmeil KynbTypbl, (DYHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYKAIOIETO
MUpa KUBOW MPUPOJIBI HA OCHOBAaHWH 3HAHUH M OTIBITA, MOTYYCHHBIX TTPH U3yUEHUN
Oomooruu;

dbopMupoBaHre y OOydYalOIMMUXCSd YMEHHA WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JCSATEIBHOCTA YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTHH;

BOCIIUTaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH IO3HAHUS YEJIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOIOICHUS STUYECKUX
HOPM IIPU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHU;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUW [JIs TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBI, U1l (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

MPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEIHEBHOM KU3HU JIJIS
OLCHKH MOCJIEACTBUI CBOEH JIESITEILHOCTH IO OTHOILICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJEHUE Mep NTPOPHIAKTUKA
3a00JIeBaHUM.

B cucreme cpemgnero oOmiero oOpasoBanusi «buosjorusi», uzydaemas Ha
0a30BOM ypOBHE, SIBJIAETCS OOSI3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOJISIIUM B
COCTaB MpeaMeTHOM 00macTi « EcTecTBeHHO-HAyYHBIE TIPEIMETHD.

Jliist u3ydenusi OMoJI0Tur Ha 6a30BOM YPOBHE CpPEHEro 0011Iero 00pa3oBaHus
otBoAuTCs 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hezenmo), B 11 kiacce — 34 yaca
(1 gac B Henemo).



COILEPKAHUE OBYUEHUA
10 KJIIACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKamu, pusiocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBAHUN COBPEMEHHOM HAy4HOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

Metobl TO3HAHUS KUBOM MPUPObI (HAOII0ACHUE, SKCIIEPUMEHT, OMKUCAHUE,
U3MEpeHue, Kiaccupukaius, MOJCTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JdeMoHcTpauuu:

[Toptpersr: Y. Hapsun, I'. Mennens, H. K. Konbios, /Ix. Yorcon n @. Kpuk.

Tabmuiel 1 cxeMbl: «MeTo bl TO3HAHMS )KUBON IIPUPOJIBD).

JlaGopaTopHblie U NpaKTHYeCKHEe PadOThI:

[Ipaktuueckas pabora No 1. «lcnonb3oBaHue pa3inMUHBIX METOAOB MpHU
U3YYEHUH OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKuBble cructembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouonorun. OTimune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CgoiicTBa OMOCHCTEM U MX pazHOOOpazue. YPOBHU OpraHU3AIMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISALHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIneHOTHYSCKui ), OMoC(EpPHBIA.

JdemoHcTpanuu:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHu3aliuu
KUBOU IIPUPOIBI».

O6opynoBanue: moaenb moiiekybl JJHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KJIETKH.

XHUMHUYECKHM COCTAaB KIETKU. XHUMHUYECKHE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpPO3JIeMEeHThI. Bo/ia 1 MuHepaibHbIE BElECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BeEHIECTB B KieTke. l[lomnepkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeTKOB. AMUHOKHCIOTHI — MOHOMEpPHI OEIIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTBI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHH
CTPYKTYpbl O€IKOBOM MOJIeKYyJibl (TIepBUYHAsl, BTOPHUYHAS, TpETUYHAs U
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOICTBa OenkoB. buonornuyeckue
(GyHKIMHN OEIKOB.



®depMeHTHI — OroJornyeckne Karanuzatopsl. CTpoeHue pepMeHTa: akTUBHBIM
HeHTp, cyoOctpatHas cnenuduuHoctb. Kodepmentsl. Butamunsl. Orauyus
(EepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYrneBoabl: MOHOCaxapu/Isl (IIII0K03a, pru003a 1 1e30KCUpr003a), Arucaxapu/ibl
(caxapo3a, JlakTO3a) W TMoJucaxapuibl (Kpaxmai, TIJIMKOTEH, IIeJUTI0JI03a).
buonorunyeckue GyHKIMH YIIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocomunuasl, crepouasl. ['HapoduIbHO-
ruapodoOHble  cBoiicTBa. buonmornueckne ¢Gyukumm aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMMHI0B KaK HCTOYHUKOB YHEPTHUU.

Hykneunoseie xkucnmotel: JHK wu PHK. Hykieornaer — MOHOMEpBI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuu JAHK. Ctpoenne u ¢pynxuuun PHK.
Bunet PHK. AT®: crpoenue u pyHKIuu.

Huronorus — Hayka o kietke. Kiierounas teopus — npuMep B3auMOJICUCTBUS
uzeil 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUYEHUS KICTKH.

Krnetka kak nenoctHas xuBas cucrema. O01iye npu3Haky KIETOK: 3aMKHYyTast
HapyHas memOpana, monekynsl JIHK kak renernueckuil ammapar, cuctema
CUHTE3a OelKa.

Tunbl KIETOK: 3yKapuoTHyeckas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUs MpokapuoTuueckor kierku. Kiierounas crenka Oakrtepuil. CTpoeHue
AYKapUOTUYECKON KIEeTKA. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, MXWBOTHOM U
IrpUOHOM KIIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIUKC, UX
dbynkuuu. [Inazmarnueckas memOpana, e€ cpoictBa v pyHkiuu. [{utomiasma u eé
opraHounbl. OnHomeMOpannbie opraHoujbl kietku: OIIC, anmapat ['onbaxwy,
I30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, ILIACTUIBI.
[IpoucxoxaeHnne MUTOXOHApUM W minacTua. Buasl mmactua. HememOpanubie
OpraHoufbl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPUONIH, PECHUYKH,
KryTUKA. QYyHKIIMU OPraHOWI0B KJIETKU. BKIItoueHus.

SAnpo — perynaropuslii HeHTp KieTku. CTpoeHue sjpa: siiepHas o0010YKa,
KapHOILIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiaen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Jwnarpammel: «PacnpeneeHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU MTPUPOJIEY,
«PacripenenieHre XuMUYECKHUX 3JIEMEHTOB B )KHBOW MIPUPOJILH.

Tabmuubl u cxembl: «llepuognueckass TadiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoseKyIbl Bojb», «bruocunres 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hykneunossie kucnotsl. [JHK», «Ctpoenue Monexyibl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE JKMBOTHOM KIIETKW»,
«CTpoeHHEe pACTUTENBHOM KIETKW», «CTpoeHHne MpPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue ssipa KIETKN», « Y TIeBOAbD, «JIUMHABD.

OO6opymoBaHHe: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME JUIsl TPOBEACHUS
HAOJIIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpPOIpPENnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIbHBIX KIETOK.

JlabopaTopHbIie ¥ IpaKkTHYecKue padoThbl:

JlaGoparopHass pabora Ne 1. «l3yueHme KaTaJIUTHYECKOM AaKTHUBHOCTH
dbepMeHTOB (Ha MPUMEpE aMIIIa3bl UK KaTajasbl)».

JlabopatopHass pabora No 2. «M3ydyeHue CTpoeHHsS KJIETOK pacCTEHUH,
KUBOTHBIX M OaKTEpHil MOJ MUKPOCKONIOM Ha FOTOBBIX MHUKpOIpemnaparax M HX
ONKCAHUEN.

Tema 4. /KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BeIecTB, WM MeTaboIu3M. ACCUMUIIALMS (TUTACTUYSCKUN OOMEH) U
JTUCCUMWISIIUS (PHEpreTuueckuid oOMEH) — JIB€ CTOPOHBI €IMHOTrO IMpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPrUM B MOHUMAHUU
MeTaboIn3Ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U retepoTpodHsbiid. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBass U TeMHOBasg (a3pl (¢GoTocuHTe3a. Peakuuu
dotocunTeza. IpdexTnBHOCTH PoTocMHTE3a. 3HAUCHUE (HOTOCHHTE3A JJIS JKU3HU
Ha 3emie. BausHue ycioBuid cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHUS €r0
POJAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHIA.

XeMocuHTe3. XeMOCUHTE3Upyoe 0akTepuu. 3HaUyeHUE XEMOCUHTE3a s
KU3HU Ha 3eMIIE.

DHepreTudeckuii oOMeH B KJeTKe. PaciuersieHue BellecTB, BBIICICHHE U
aKKyMYJINPOBAaHHME YHEPTHH B KIIETKE. DTalbl 3HEPreTudeckoro oomMena. I nukomnus.
bpoxenne u ero BuAbpl. KuciopogHoe OKHUCIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpochopunrpoBanne. IPHEeKTUBHOCTb FHEPTETUIECKOT0 0OOMEHa.

Peaknuum MatpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzanus renetwdyeckod wHpOpManuu B KIETKE. | €HETHYECKHH KOJ W €ro
cBoiictBa. Tpanckpumnuus — Mmatpuudbii cuaTe3 PHK. Tpancnsauus — 6uocunres
Oenka. Otanbl TpaHciasiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popmsl xu3Hu — BUpychl. VicTopust oTkpeitus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKa, BHI3bIBAEMbIC
BUpycamu. Bupyc mmmynoxaedunura yenoseka (BMY) — BozOyautens CITM/a.



OOpaTHass ~ TpaHCKpHUIILIMS, peBepTaza W  HHTerpasza.  lIpodunakrtuka
pacrpocTpaHeHUs BUPYCHBIX 3a00I€BaHUIA.

JdemoHncTpanuu:

[Toptpetsi: H. K. Konbuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabnuubl U cxembl: «Tunbel nutanusy, «Meradonuzm», «MUTOXOHAPUD,
«JHepreTudeckuii oomeny, «Ximopomiacty, «Dotocuntes», «Crtpoenue J[HK»,
«Ctpoenue u pyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Koa,
«Bupycoe», «bakrepuodarm», «Ctpoenue u xuzHeHHbIH 1nukn Bupyca CIIN/a,
o6aktepuodaray, «Permmukarus JJHK».

O6opynoBanue: Mmoaenu-aniukanuun «Yapoenue JIHK u Tpanckpummmsy,
«buocunres 6enka», «CTpoeHHne KIETK», MoAesb cTpykTypbl JJHK.

Tema 5. PasMHoOKeHHe U MHAUBUAYAJbHOE PA3BUTHE OPTaHU3MOB.

Kierounbsii 1uKII, WM SKU3HCHHBIM LMK KiaeTku. MHTepdaza m MHTO3.
[Ipouieccrl, mpoTekawomue B uHTepdaze. Permkanusa — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIL
JiunnouaHeli M TAlvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XPOMaTHUIBI.
[uronornueckne OCHOBbI PAa3sMHOXKEHUA W  HWHIMBHUAYAJIBHOTO  Pa3BUTHS
OPraHu3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, npoucxonasimue Ha
pPAa3HBIX CTAUSAX MUTO3a. bBHOTOTHYECKUIN CMBICI MUTO3A.

[Iporpammupyemasi rubenb KJIETKU — aromnTo3.

dopMbI pa3sMHOXKEHHSI OPTraHU3MOB: OecIoyioe U mosioBoe. Bunbl 6ecmosnoro
Pa3MHOXKEHUSA: [IEJICHUE HAJIBOE, IIOYKOBAHMUE OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXeHUE. VIcCKycCTBEeHHOE KJIOHMPOBaHUE
OPraHU3MOB, €T0 3HAYEHUE NI CEJEKIIUU.

[TonmoBoe pa3MHOKEHHUE, €TO OTINYHSI OT OECTIOOTO.

Meiio3. Cranun meiosza. Ilpoueccsl, MPOUCXO[IINEe HA CTAagUsAX MeKo3a.
IToBenenne xpomocoM B Meio3e. Kpoccunroeep. buonornueckuil cMmbIiCll U
3HaYCHUE MEeNo3a.

l'amerorenes — mnporecc oOpa3oBaHUS TMOJIOBBIX KJIETOK Yy JKHWBOTHBIX.
[TonoBbie >kene3bl: CeMEHHWKH W SUYHUKA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CIepMaTo30ui, SIMIEKIETKAa) — CIepMaTOreHe3 M OBOTIEHES3.
OcC0OEHHOCTH CTPOEHUSI SAMIIEKIETOK W crnepMaro3ouaoB. OIiog0TBOpEHUE.
[Taprenorenes.

NuanuBunyanpHOEe pa3BuTHe (OHTOTEHE3). OMOpPHOHATBHOE  Pa3BUTHE
(omOpuorenes). JTtarnbl SMOPHOHATBLHOTO PA3BUTHUS Y TO3BOHOYHBIX >KHUBOTHBIX:
npobyieHue, racTpyisius, opraHorene3. IloctamOpuonanbHoe pazButue. Turbl
MOCTAMOPUOHAILHOTO Pa3BUTHS: TMPsSMOE, HempsMoe (JTuduHOYHOE). BimsHue



cpedbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct u pasButue pacrenuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHU, CTA/INU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubl u cxembl: «DoOpMbl pa3MHOXKEHUS OPraHU3MOBY», «JlBolHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTEHHI», «BereraTuBHOEe pa3MHOXKEHHE
pactenui», «Jlenenne xknetku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpoMocombl», «Knerounbiii mukny, «Pemmukanus JTHK», «Murtosy,
«Menos», «IIpsamoe n HenpssMoe pa3BUTHEY, «I aMETOTEHE3 Yy MIIEKOIUTAOIINX U
4yenoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOII, MUKpOIpenapaTbl «CriepMaTo30M/ 161
MJICKOIIUTAIOLIETO», «SHIeKneTka miuekonuraromero», «KapuoknHes B KieTkax
KOpEelIKa JIyKa», MarHuTHas MOJEJb-alIUInKauus «J/legeHue KIEeTKn», MOJEIb
JTHK, Mmozaenb MeTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTUHYeCKHe PadoThI:

JlaGoparopuass pabora Ne 3. «HaOmomeHue MuTO3a B KJICTKaX KOHUYMKA
KOpEIIKa JIyKa HAa TOTOBBIX MUKPOIPENAapaTaxy.

JlabopatopHass pabora Ne 4. «/3ydeHue CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieACTBEHHOCTh M1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTUKU. Poib nuronoruu
U OMOpHOJIOTUM B CTAaHOBJIICHMM TeHETHUKH. Bkiaa poccuilckux M 3apyOeiHBIX
y4EHBIX B pa3BUTHE TEHETHUKU. METOoJbl TEHETUKH (TUOPHUI0JIOTHYECKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeThUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHATHs. [ eHeTu4YecKass CHMBOJIMKA, HCMOJIb3yEeMasl B CXeMaxX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MoHorubpuaHoe CKpellMBaHue. 3aKOH €AMHOO0Opa3usi THUOPHUIIOB TEPBOIO
nokoJieHus. [IpaBuino JOMUHHPOBAHUS. 3aKOH PaCIICIUIEHUS NPU3HAKOB. | nnore3a
YUCTOTHI raMeT. [1oHoe 1 HenmoJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelmMBaHHWE. 3aKOH  HE3aBHCHUMOTO  HACIICOBAHUS
npu3HakoB.  l{UToreHeTHMueckMe  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUA.
AHanuzupymouee cKkpeumBanue. Vcnoap30BaHne aHAIUM3UPYIOIIETO CKPEIINBAHUS
JUISL OTIPE/ICSICHHs] TEHOTHIA OCOOU.

CuemieHHo€e HaclieqoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHoOMy
HacJIeIOBaHUIO T'eHOB. Hapylienue cuenieHns reHOB B pe3yabTaTe KpOCCUHTIOBEPA.

XpoMOCOMHas TEOpUS HACIEICTBEHHOCTH. | €eHETHUEeCKHUE KAPThI.
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['enetrnka mosia. XpoOMOCOMHOE OMNpEACeHUE MoJia. AyTOCOMBI U TOJIOBBIE
XpoMocOMBI. ['omoramMeTrHsie W reTreporaMeTHble OpraHu3Mbl. HacnepoBanwue
MIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

N3menunBOCTh. BUBI ”3MEHUNBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAclHeOCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMOHHONW U3MEHUYMBOCTU. BapuanmoHHbIi psiJi U BapualluOHHASI KPUBAs.
Hopma peakuuu mpusHaka. KoqndeCTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOpMa peakinu. CBOMCTBA MOAU(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacneactBennasi, WM TEeHOTUNUYECKas, HW3MEHYMBOCTh. KomOWHaTHBHAas
W3MEHYMBOCTb. Melo3 W TMOJIOBOM mpolecC — OCHOBAa KOMOWHATHUBHOM
U3MEHYUBOCTU. MyTalmoHHas u3MeHUUBOCTh. Kitaccudukanus MyTanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MPUYHHBI MyTaluidi. MyTareHHbIe (aKTOPBHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HacliecTBeHHOM nu3menunBoctyd H. 1. BaBuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['eneruka 4enoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKU
YeJIOBEKa: TCHCATOTHYCCKUM, OU3HEIIOBBIM, IINTOTCHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHUIIA:
IIOJJTHOT€HOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM UHCIJIE C MOMOIIBIO
[M[P-ananu3a. HacnencrBennole 3a00jeBaHUs 4YEJIOBEKa: TEHHbIE OOJE3HHU,
0OJIe3HU C HACJEJCTBEHHOM MPEeapacioyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W reHepatuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUHANBI
3I0pOBOT0 00pa3a KU3HH, TMATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHIX
Oose3Held. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHHUE MEIUIIMHCKOMN
TE€HETUKU B MPEOTBPAICHUHN U JICYCHUN TeHETUUECKUX 3a00JICBaHUM YeoBeKa.

JdeMoHcTpauuu:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabnuubl ¥ cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €T0 IUTOT€HETUYECKast
OCHOBa», «3aKOH pACHICIJICHHS U €r0 HUTOT€HETUYECKask OCHOBA», «3aKOH YHCTOTHI
ramer», «lurubpuanoe ckpemuBanuey, «lluTonorunyeckre 0CHOBBI AUTUOPUTHOTO
CKpemnBaHusy, «Menosy, «B3anMoiercTBrue ajuIelIbHbIX TEHOBY, «[ eHeTndecKkue
KapThl pacCTeHUH, )KUBOTHBIX M YelOBeKa», «[ eHeTnka moja», «3aKOHOMEPHOCTHU
HACJIEOBAaHUS, CLEIUICHHOTO € MoJoM», «KapuoTumnbl yernoBeKka U KUBOTHBIX,
«Bunel uasmeHuuBocTH», «MoaudukanmonHas HU3MEHUYMBOCThHY», «HacnemnoBanue
pesyc-daktopay, «l'eHeTnka rpymm KpoBm», « MyTalimoHHas U3MEHUIUBOCTH.

OO6opynoBanue: Mojenu-anmIuKanun  «MOHOTHOPUIHOE CKpEIMBAHUE),
«Henonnoe nomunupoBaHuey, «Jurubpumnoe ckpeniuBanue», «llepexpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoIipemnapart «[po3oduna» (Hopma, MyTaniuu GopMsl
KPBUIBEB U OKPACKH Tela), repodapuii «I'opox moceBHOM».
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JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

JlaGoparopnas pabora No 5. «M3yuenuwe pe3ylbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIPENapaTaxy.

JlaGoparopHas pabota Ne 6. «3yuenne MoaupUKaIMOHHON U3MEHYHMBOCTH,
MIOCTPOECHHUE BapUALIMOHHOTO PsI/Ia U BAPUALIMOHHON KPUBOID).

JlaGoparopHas pabota Ne 7. «AHanu3 myTanuil y 1po30(uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktnueckass padora Ne 2. «CocTaBieHHe M aHalIW3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M IMpoIecC. 3apOKIEHUE CENEKIUU U JOMECTUKAIUS.
VYyenue H. U. BaBuiioBa o ieHTpax MpoUCXOXKACHUS 1 MHOIOO0Opa3us KyJIbTYPHBIX
pacteHui. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOPOAA, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MacCOBBIM U MHAMBUIYAbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUHW M KUBOTHBIX. OIlleHKAa 3KcTepbepa. bim3kopoacTBeHHOE
ckpemuBanue — uHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YHUCTHIX JIUHUU.
I'eteposuc, wiu rubpuanas cuia. HepoAacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rubpuanzanus u e€ ycnexu. VckyccTBEHHBIN MyTareHes v MoJiy4eHue
MOJIMIUIOUIOB. JIOCTHKEHUS CEJIEKIUN PACTEHHM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buoTtexHonmorus Kak oTpacib MpPOU3BOACTBA. ['€HHash MH)KEHepus. ITarlbl
cozganuss pexomOuHanTHOM JIHK wu TpaHcrenneix opranusmoB. Kierouynas
nHxeHepusd. Kiietounsle KylnbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KioHnpoBanne BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SIIICTBEHHBIX OPraHU3MOB.

Dkojoruueckue W dtuyeckue  npodsnembl. MO —  reHeTmyecku
MOJAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCTpanuu:

[Toptpers: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacteHuit», «Illopoapl roMamHuX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «OTnanéHHas rudpuausamnus», «PadorTer akagemuka M. @. MiBaHoBay,
«lomumnounusa», «OO0beKThI OuoTexHonorum», «KiaeTouHele KyJIbTyphl U
KJIOHUpOBaHHe», « KOHCTpynpoBaHHE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJIOB U KOPHETUIOAOB AUKHUX (DOPM U KYJIBTYPHBIX
COpTOB pacTteHuil, repbapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.

JlabopaTopHble U IpaKkTHYecKue padoThbl:

Okckypeust «OCHOBHBIE METOABI W JOCTHUKEHUS CEJIEKUMHA PACTEHUM H
KUBOTHBIX (Ha CEIICKIIUOHHYIO CTaHIIUIO, MIJIEMEHHYIO bepmy,
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COPTOMCHIBITATENLHBI  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOPUIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[Ipennocbulki BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOpUHU. DBOJIOLMOHHAS
Teopust U €€ MecTo B OMOJNOruU. BiusHue 3BOJIIOIMOHHON TEOpUU HA pa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CeuzerenbctBa 3Boonuu. [lameoHTOIOrHYECKHE: IOCIIEI0BATEIbHOCTD
NOSIBJIGHUS. BHUJOB B TAJICOHTOJIOTMYECKOM JIETONMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpadguyeckue: cxoIcTBO U paznuuue payH u ¢jaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA U PA3NUYUs SMOPHOHOB PpPAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIEC, AHAJIOTHYHbIE,
pyJIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTeH Yy BcexX
OpPraHU3MOB.

OBomtonmonHass teopuss Y. JlapBuna. Ilpenanochuikyi BO3HUKHOBEHUSA
JapBUHMU3MA. J[BIKyIIHME CHUJIBI 3BOJIONUU BUIOB Mo JlapBuHy (M30BITOYHOE
Pa3MHOYKEHHUE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAs W3MEHYUBOCT,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cuntetnueckas Teopus 3Botonun (CTI) u € OCHOBHBIC MOJI0KECHUSI.

MukposBomtonus. [lonmynsuus kak equHUIA BUAA U 3BOJIOLIMH.

JBrxymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B mpupojae. MyTallmOHHBINA
OpoLecC M KOMOMHATHBHAasT M3MEHYUBOCTH. llomynsnnoHHBIE BOJHBI U JApeid
reHoB. M30I1us 1 MUTpanus.

EctecTBeHHbII 0TOOp — HampaBisoomuil Qakrop sBoiouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOaeHHOCT, OPraHU3MOB KakK pe3yibTaT 3Bojtonuu. [Ipumepsr
PUCTIOCOOJIEHH Y OpraHu3MoB. ApoMoph03bl U HAHOATATITAIIUH.

Bun u BumooOpazoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUJ1I000pa30BaHus: Teorpaduueckoe, IKOJI0THYECKOe.

MakposBomorsi. PopMbl  ABONIOLMU:  (PUIIETHYECKAs, JIWBEPreHTHa,
KOHBEpreHTHasi, napayienbHas. HeoOpaTuMocTh 3BOIIOIHUH.

[IpoucxoxaeHue OT HeclelualIu3upOBaHHBIX NMpenkoB. [Iporpeccupyromas
crenuann3anusa. AJanTuBHAs paguaiusl.

JdemoHcTpanuu:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkenp, ®. Mromnep, A. H. CeBep1ios.
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Tabnuupl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiey, «3apoAblIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanue», «EctecTBeHHbIT 0TOOPY, «MHOTO00Opa3nue COPTOB PACTCHHIDY,
«MHoroo6pasue  TOpoJ  SKHUBOTHBIX), «lTonmynsaunny, «MyTaunoHHas
U3MEHUUBOCTE», «ApoMopdo3bl», «Uamoamantaumm», «OO0mas aereHepaunus,
«/IBmkymue cunbl 3Bomonum», «Kapra-cxema wapmipyra nyrtemectsus Y.
HapBuna», «bopnba 3a cymiectBoBaHuEe», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe Bua000pazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHEY.

OO6opyoBaHMe: KOJUJICKIUS HACEKOMBIX C Pa3IUYHBIMU THUIIAMH OKPACKH,
HAOOp IJIOOB M CeMsiH, KoyuieKius «[Ipumepsl 3aIUTHBIX MPUCTIOCOOJIEHUN y
XKUBOTHBIX», MOJENIb «OCHOBHBIE HAaIpPaBICHUS 3BOJIIOIUNY, 0O0BEMHAS MOJEIb
«CTpOoeHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoiuieKuus «DopMbl COXPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepexpéct
XpPOMOCOM», BIIaXKHbIE ITpenapaThl «PazButue Hacekomoroy, «Pa3BuTue Asarymkm»,
MuKponpenapar «po3zoduna» (Hopma, MyTaruu (OpMbl KPbLIILEB U OKPACKH TENA).

JlabopaTopHble U paKkTHYecKue padoThl:

Jlabopatopnast padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHUECKOMY
KPUTEPHUIO).

Jlaboparopnas padota Ne 2. «Onucanue npucrnocoO0JEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE »KU3HU Ha 3emuie.

JloHaydHble TpPEACTABICHUS O 3apOXKICHHM >KW3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emsie: a0uoreHe3 M naHcnepMmus. XuUMHUYecKas
3BOMIONMUSA. AOHOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB U3 HEOPraHMYECKHX.
DKCIEepUMEHTAIbHOE MOATBEPKACHUE XUMUYECKON IBOMIOINK. HauanbHbIe Tanbl
ouosnornyeckoi sBomoruu. ['unoreza PHK-mMupa. ®opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKJIETKHU. lIepBble KIETKM W HMX 3BOJIOLUSL.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3HnM Ha 3emie mo spam M nepuojgaMm. Karapxen. Apxenckas u
nporepo3oiickass 3pel. llameosolickas spa u €€ MepuoAbl: KEMOPHICKHUH,
OPAOBHUKCKHUH, CHUTYPUHUCKHM, JEBOHCKHM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o3o0Kickast 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass »pa W €€ mNepuoAbl: MaJCOTCHOBBIA, HEOTCHOBBIM,
AHTPOIOTECHOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyeckux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MuUpa. ApoMopdo3bl y pacTeHUW u
KUBOTHBIX. [losiBIIEeHHE, paclIBET M BEIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.
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Cucrema OpPraHM4yecKoro Mupa Kak oTpaxeHue »5Boonuu. (OCHOBHbIE
CUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

DBOJIIOIMA YeJIOBeKa. AHTPOIIOJIOTUs KaK Hayka. Pa3BuTue mnpeacTaBieHuil o
IPOUCXOXKJCHUN YejaoBeKka. Meroasl HM3ydeHMsl aHTpororesesa. Cxoacrsa u
pa3INyuMs YEJIOBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JIBxyuiue cuibl (pakTopsl) aHTponorene3a. HacieacTBeHHass U3MEHUHUBOCTh
U eCTeCTBEHHbIM OTOOp. OOLIECTBEHHBI 00pa3 >KM3HU, WU3TOTOBIICHHE OPYIUN
TpYya, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbld, YemoBek npsaMoxoasalui, YesmoBek HeaHIEpTAIbCKUHM, Yenosek
pa3yMHbIii. Haxoakum uCKOMaeMbIX OCTaTKOB, BpEMs CYILECTBOBAHMS, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAHSL.

UYenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachkl:  €BPOMEOUTHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHas  (PKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3uarcko-amepukaHckas).  UYepTbl  MPUCTOCOOJIEHHOCTH  MpeacTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSAM CYIIECTBOBaHMS. EIMHCTBO 4YenOBEYECKUX pac.
Kputunka pacuzma.

JdemoHcTpanuu:

[Toptpets: ®@. Penn, JI. Ilactep, A. N. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuupl u cxembl: «Bo3nukHoBenne CoJIHEUHOHN cucTeMbl», «Pa3Buthe
opraHuueckoro wmupa», «PacturenbHas KieTka», <« KuUBOTHasi  KJETKay,
«ITpokapuoTnueckass kinertka», «COBPEMEHHAs CHCTEMA OPraHUYECKOTrO MHUPay,
«CpaBHEHHE aHATOMMYECKMX YEpPT CTPOCHHUS 4YeJIOBEKa M YeJIOBEKOOOPAa3HBIX
00e3psin», «OCHOBHbIE Me€CTa TMaJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4eJIOBEeKa», «JlpeBHenmue moan», «lpesHue moan», «llepssie
COBPEMEHHBIE JII0IN», «HeoBeYecKne pacoD.

ObopynoBanue:  mymsbku — «lIpoucxoxaenue  yenoBeka»  (OIOCTBI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTallblla, KPOMaHBbOHIIA), CIENKH WU
M300paXeHUsT KaMEHHBIX OpYyAuil NEepBOOBITHOrO YEJIOBEKa (KaMHU-YOMMEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHYECKas Tabnuma, Koyuiekuus «Dopmel
COXPaHHOCTH MCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[IpakTuueckast padora Ne 1. «M3ydyeHue MckomaeMbIX OCTaTKOB PAcTEHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcusi «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIW WA KPAaeBEIUECKUN MYy3€ei).

Tema 3. OpranusMbl U OKpy:Ka0IIas cpeaa.
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DKOJIOTHSI KaK HayKa. 3aJaul U pa3/iesibl SKOJIOTMH. MeTOo bl SKOJIOTHYECKUX
UCCJIEIOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHWs OpPraHWU3MOB: BOJHAS, HA3eMHO-BO3MYIIHAs, MMOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (daktopel. Kiaccuduxanus sxonoruueckux (HakTOpoB:
abnoTtuyeckre, OWOTUYECKME U aHTPONOreHHble. JIeHcTBHE 3SKOJOTMYECKHX
(aKTOpOB Ha OPraHU3MBL.

Abunotnyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. POTONEPUOANU3M.
[IpucnocoOneHusi opraHM3MOB K  JICMCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonoruyeckre puTMBbI.

buornueckue daxktopsl. Bunbl OMOTHYECKHX B3aUMOAEHCTBUI: KOHKYPEHIUS,
XHUIHAYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaNIM3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M, HEUTPATHU3M.
3HaueHre OMOTHMYECKUX B3aUMOJCUCTBUUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKHU monyjsauud. (OCHOBHBIE TMOKa3aTeau
NOMYJSIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J{nHaMuka YuCcI€HHOCTH MOMYISUUNA U €€ PeryJsiusl.

JdemoHcTpanuu:

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

Tabmumsr u cxemsl: kapta «lIpuponusie 30Hb1 3emun», «Cpeasl ooUTaHUsA
opranu3sMoBy», «®Doronepuoguzm», «llonmynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISuuU UHDY30puu-Ty Ppenbkuy, «Ilumiessie nemm.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

Jlabopartopnas pabota Ne 3. «Mopdonornyeckrue 0COOEHHOCTH PacTEHUN U3
pPa3HBIX MECT OOUTaAHUS.

JlabopatopHas pabota Ne 4. «BrnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckas padora Ne 2. «Ilocy€T MIOTHOCTH NOMYJSLUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmecTBa 1 IKOJIOrHYeCKHE CHCTEMBI.

CoobmrectBOo opranu3MoB — OuoreHo3. CTpyKTypbl OHMOIIEHO3a: BUIOBa,
IpPOCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Bunabl-nomunantel. CBs3u B
OHoLIEHO3E.

Dkoyiornyeckue cuctembl (d9kocucteMsbl). llonsitue 00 »sKocucTteMe
ouoreoneHoze. DOyHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPIHUHU B SKOCUCTEME.
Tpoduueckue (nuiieBbie) ypoBHH SKocucTeMbl. [1uieBslie nienu u cetu. OCHOBHbIE
MOKA3aTeld 3KOCHCTEMbl: OHOMacca, MPOAYKUUsA. OKOJIOTMYECKHE MUPAMMJIbI:
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OPOJYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHUCTEM: YCTOWYMBOCTD,
camoperyJanus, pazsutue. CyKkueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
WJIM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe 1 X034MCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycroiumBocTH 3kocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuiipl, coctaB u CTpyKTypa
ouochepnl. XKuBoe BemectBO U ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rI100aNbHOM 3KOCUCTEMBL. J[MHamMuueckoe paBHOBecMe€ M oOpaTHas CBSI3b B
ounocdepe.

KpyroBopoTs! BemecTB U OMOT€OXUMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepo/a,
azora). 30HATbHOCTh Orocdepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenopeuecTBo B Onochepe 3emiin. AHTpONOT€HHBIE U3MEHEHHs B Ouocdepe.
I'moGanbpHbIE HKOJTOTUYECKUE TPOOIIEMBI.

CocymiecTBoBaHUe PUPOIBI 1 YesoBeuecTBa. CoxpaHeHne OMopa3HO0Opa3us
KaKk OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YIPABICHUS
IPUPOAHBIMU PECYPCAMU U UX UCTOJIb30BaHuE. JlOCTHKEHUs OMOJIOTUM U OXpaHa
PUPO/IBI.

JdemoHcTpanuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabnuubr u cxemsl: «[lumeBbie nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie cooOuiecTBa», «llenn nuranusy, «IKojJOrHYECKass TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOrO  Jjeca», «buoneHos Bomoéma», «Arpoueno3», «lIpumepHbie
AHTPOIIOTEHHbBIE BO3JAEUCTBUS HA IPUPOAY», « BaKHENIIINE UCTOUYHUKHU 3aTPSI3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHelas cocraBistomias Ouochepsn,
«®DakrTopel  nmerpajauuu  nouBy, «llapHukoBeii  AddexT»,  «DakTOphI
PaAMOAKTUBHOIO 3arpsi3HeHUst Oumocdepsl», «O0mas crpykTypa Ouocheps»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«Kpyrosopot yriepoaa B buochepe», «kKpyroBopor azora B mpupoje.

O6opynoBanue: Mojenb-anmIuKaus «TunuyHbie OHOLIEHO3b», repOapuit
«PacturenbHble COOOIIECTBaY, KOUIEKINH «buolieHo3y, «Bpeaurenu BaKHEUIINX
CEILCKOXO03SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJJIEKIIMU PACTCHUHN U )KUBOTHBIX,
NpUHAJJIEKAIIUE K Pa3HBIM SKOJIOTMYECKUM TpyIIaM oJHOro Buaa, KpacHas kaura
Poccuiickori  denepannu, H300pakKeHUsS OXpaHSAEMBIX BHJJIOB pPACTCHUU W
YKUBOTHBIX.
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[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUA I[IPOITPAMMLI 11O
BUOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHIA

Cormacuo ®I'OC COO, ycranaBnuBalOTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHMS  OOydalOUIMMHCA HpOrpaMM  CpEeIHEero oomero oOpa3oBaHHUA:
JUYHOCTHBIM, METAPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS TIpeaMeTra «buomorus»
BBIJICIICHBI CIEAYIONINE COCTABISIONINE: OCO3HAHUE OOYyYaIOIUMUCS POCCUMCKON
rPaXXJaHCKOW UAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlW4ue MOTHUBAIMM K  OOyYEeHHI0O  OHOJIOTHH,
I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHX YOEKICHUM JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOIO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIUXCSl PYKOBOACTBOBATHCS B CBOECH
JNEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYHWE HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH IICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE pe3yibTaThl OCBOEHUS mpeameTra «buonorus» AOCTUTAIOTCS B
CAMHCTBE YYEOHOM U BOCHHUTATENHHOW JIEITEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMHA POCCUMCKUMU COLUMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMHA B OOIIECTBE MpaBUIaMU M HOPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAaHUS U
CaMOpAa3BUTHA, PA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPAaBOMOPSAKY, YEIIOBEKY TPY/Ja U CTapIIEMy MOKOJEHUIO,
B3aMMHOI'0 YBa)KECHHS, OEPEKHOrO OTHOIICHUS K KYJIbTYPHOMY HACICAUIO U
TpaJulMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit dexpepaiuu, npupoae u
OKpY’KarolIeu cpele.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUS YydeOHOro mpeamera «buomorus»
JIOJKHBI OTPakKaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
chOopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONBITA U ONbITA JECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIIbHOM JICSTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMHK 00YUaIOIIETroCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOIO OOIIECTBA;
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OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEMN, YBaXKEHUE 3aKOHA
Y TIPAaBONOPS KA,

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM IEATEITLHOCTH MPHU CO3TaHUH yIeOHBIX
IPOEKTOB, PEIICHUH Yy4YeOHbIX U T[O3HABaTEIbHBIX 3a7a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3MIIMI0O MO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKACHUSIMU, KyJIbTYPHBIMHU IIEHHOCTSMU U
COLUAIIBHBIM TMOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, MO3HABATENbHBIX W HCCIEAOBATEIbCKUX 3a/ad, YBaXUTEIHLHOIO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB MpPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKON Ipak IaHCKOW WICHTHYHOCTH, TATPUOTU3MA,
YBaKEHHS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH mepea PoauHoil, ropaoctu
3a CBOM KpaH, cBOXO PonnHY, CBOM S3BIK M KYyJNbTYpy, HPOILIJIOE U HACTOAIIEE
MHOTI'OHAIIMOHAJIBHOr0 Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACICINIO U MaMATHUKAM ITPUPOIBI,
JNOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuUTHE OWOJIOTHM, TOHUMAHMS 3HA4YCHUsS OWOJOTUM B IO3HAHWU 3aKOHOB
PUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uneiHas yOexXJIE€HHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute (OTeuectsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

OCO3HaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOT0 HAPOIA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OLEHUBATh CUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POAUTENSAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO TPHUHATHS I[IEHHOCTEH CEMEMHOM JKWU3HU B COOTBETCTBHHM C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO M
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYJa, OOLIECTBEHHBIX OTHOIIEHUI;
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ITIOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU IIPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUECKO JINUHOCTH;

5) ¢pusunyeckoro BocnuTAHUS, (P)OPMHPOBAHUSA KYJIbTYPbl 310POBbS H
IMOIMOHAJIBLHOIO 0JIaronoJayYns:

MOHUMAaHME U peain3als 3J0pOBOro u 0€30macHOro o0pasa )KU3HH (310POBOE
NUTaHKue, COOJII0ACHUE THTUEHUYECKUX MPABWII U HOPM, COaTaHCUPOBAHHBIN peKUM
3aHATUH W OT/AbIXa, peryispHas (Qu3nueckas aKTHUBHOCTh), OEpEeXHOrO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3710POBBIO;

NMOHUMAHWE IIEHHOCTU TpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOKAOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TOCIEJACTBUNA W HEMPHUATHS BPEAHBIX MPHUBBIUEK (YHMOTpeOIeHUS
AJIKOTOJIs, HAPKOTHUKOB, KYpEHHs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYI0JIIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBIITOJIHATD TaKyI0 JEATEIbHOCTD;

UMHTEpEC K pa3iMuHbIM cdepam mpodecCUOHATBbHON JeATebHOCTH, YMEHUE
CoBepIIaTh OCO3HAHHBIM BBIOOp Oyaymiel mpodeccun ©  peanu30BHIBATH
cOOCTBEHHBIC KU3HECHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30oBaHUI0O U CaMOOOpPA30BaHHMIO Ha
NPOTSHKEHUHU BCEH )KU3HU;

7) 3K0JI0rH4eCKOTr0 BOCIIUTAHMSA:

AKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHUE K MMPUPO/IE KAaK UCTOUYHUKY YKU3HU
Ha 3eMJIe, OCHOBE €€ CYyIIIeCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OIEHKH WX BO3MOXHBIX TOCIEACTBUM IS
OKpY>arolen cpebl;

OCO3HaHMWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W TMyTeH ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMBbIE ITPU U3YUEHUU OMOJIOTUHU 3HAHUS
U yYMEHHMSl TpU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palMOHAJbHBIM
PUPOAOIIONH30BaHUEeM  (COONIFOICHWE  TIPAaBWJI  TIOBEACHHWS B MPHUPOJIE,
HaIlPaBJICHHBIX Ha COXPAaHEHHWE paBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHUJIOB,
IKOCHCTEM, OHOChEpHI);
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AKTUBHOE HENIPUATHUE IEUCTBUM, IPUHOCAILIUX BPE OKPYIKAIOLIEH IIPUPOTHOU
cpele, YMEHHE MPOTHO3UPOBATH HEOJArOMPUSTHBIE DKOJIOTUYECKUE TMOCIEICTBUS
MPEeANPUHUMAEMBIX JICMCTBUN U MIPEAOTBPAIATh UX;

HAIMYUE PA3BUTOrO 3KOJOTHYECKOTO MBIIUIEHHS, SKOJOTHYECKON KYJIbTYPHI,
OITbITA JIEATSIILHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEIBbHOW, KOMMYHMKATUBHOW U COLMAIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN JIEITEIbHOCTH 3KOJIOTHUYECKOU
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MpPAaKTUKW, OCHOBAHHOI'O HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3IKOBOM W YHTATEJIbCKOM KYJbTYPhl KaK CpEACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU Y MMO3HAHUSI MUPA;

NOHUMaHUEe crneuu@uKkd OHOJIOTMM Kak HayKd, OCO3HaHUs €€ poJu B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
peacTaBiieHuss 00 OKpYXalolmeM MHpPe KaK O €JUHCTBE MPUPOJBI, YEIOBEKA U
oOIecTBa, B TMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpodjIeM
COXpaHEHHMS IPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OUOJOTUM [ COBPEMEHHOW IUBUJIM3AIINU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIIOCOOHBIX  pemaTh pPeCcypcHble NPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TJI00ATBHBIX IKOJOTHYECKUX MPOOJIeM U
obecrieyeHuss  mepexojia K  yCTOMYMBOMY  Pa3BUTHUIO,  PalMOHAIILHOMY
UCIIOIB30BaHUIO TPHUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TIOJIYYEHHH OHWOJIOTMYECKUX 3HAHHH B IEIAX
MOBBLIIIICHUS OOIIEeH KyJIbTYphl, €CTECTBEHHO-HayYHOW TI'paMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, (Gpopmupyemon
IpU U3y4YEHUU OUOJIOTHUH;

MMOHUMAaHHUE CYIIHOCTH METOAOB MO3HAHUSA, MUCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAaHHMS I aHajdu3a |
0OBSICHEHUS SBJICHUN OKPYIKAIOIIETO MUpa M MPOUCXOASIIMNX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIIOUCHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
VMMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSTEILHO HKCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS IS
penieHus mpo0JieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYyYHOW MESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYaJIbHO U B TPYIIIE;



21

TOTOBHOCTh M  CIOCOOHOCTb K  HENPEpPhIBHOMY  OOpa30oBaHUIO U
caM0o00pa30BaHNI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUW TO OHOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yJbTaThl OCBOCHHsS yueOHoro mnpeamera «buomorus
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPaXKaIOIINe
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PHUKY METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIus, SBJICHHE, IPOLECC,
CUCTEMa, Hay4yHbIH (haKT, MPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCClieI0BaHNe, HAOI0IeHUEe, U3MEPEHUE, IKCIIEPUMEHT U APYTHX ), yHUBEPCAIbHbIE
yuyeOHble JEHCTBUSA (IIO3HABATEJIbHbIE, KOMMYHHKATUBHBIE, PETYJISTUBHBIE),
obecrneunBaronyie GopMupoBanue HyHKIIMOHATBLHON IPaMOTHOCTH W COIMAIBHON
KOMIIETEHIIUH  OOYYalOIIMXCA, CHOCOOHOCTh OOyYaronuxcsi HMCIOJIb30BaTh
OCBOCHHbBIE MEXKIMCUUILTIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbBIE
y4eOHbIE IeUCTBUS B TO3HABATEILHON M COLMAIIbHON MPAaKTHKE.

MeranpeaMeTHbIE PE3YNbTaThl OCBOEHHS NPOrPaMMbl CPEAHET0 OOLIEro
o0Opa30BaHUsl TOJKHBI OTPaXkKaTh:

OBiaanenne YHHBEpPCAJIbHBIMHA yueOHBIMH NMO3HABATEJIbHBIMHU
AeCTBUSAMM:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO  (hOpMyJIHpOBaTH W aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh MNPH OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBILIJIEHUS
(ananu3za, cuHTE3a, CPaBHEHHU S, Ki1acCu(pUKaluu, 0000IIEHUs), PACKPBIBATh CMBICI
OMOJOTMYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKH, YCTaHABIIUBATh
CBSA3U C IPYTUMH MOHATUSMH);

ONpEeNeNATh LeJd ACATEIbHOCTH, 3aJaBas MHapamMeTpbl U KPUTEPUU HX
JTOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LESIMU;

UCII0JI30BaTh OMOJOTMYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUI
YKUBOU MTPUPOIBI;

CTPOUTHb JIOTMUECKHUE pACCYXKIACHUsS (MHIYKTUBHBIC, JEAYKTUBHbBIE, IIO
AQHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B paccMaTpUBAEMBIX
SABJICHUSIX, (DOPMYIMPOBATH BBIBOJIBI M 3aKJIIOUEHUS;

IPUMEHSATh CXEMHO-MO/IETIbHBIE CPEACTBA JUIsI TPEACTABICHHS CYIIECTBEHHBIX
CBA3€M W OTHOUICHHM B M3ydyaeMbIX OHOJIOTMYECKHX OOBEKTax, a Takke
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NPOTHUBOPEYHI PA3HOTO pPOJAA, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX
UCTOYHHKAX;

pa3pabaThiBaTh IUIaH pEIICHUS MPOOJIEMBbI C YYETOM aHaIn3a HWMEIOLIUXCS
MaTepuaibHbIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JESATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN ACSITEIbHOCTH;

KOOPJMHUPOBATH U BBIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYaIbHOIO
¥ KOMOWHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 0a3oBbIe McCCIeI0BATEIbCKUE TeHCTBUA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEA0BATENbCKON U MMPOESKTHOM JAESITENIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PELIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMyYHbIX METOJOB MO3HAHUS;

UCIIOJIb30BaTh pa3IMYHbIe BUbl JESITEIBHOCTH M0 TMOJIYYEHHUIO HOBOTO
3HaHMS, €r0 HWHTEpPHpETALMH, MNPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsX, B TOM YHUCJIE NP CO3JaHIH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(opMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJeTh HAYYHONH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU [TOHATHSIMU U METOJIaMU;

CTaBUTh M (OpMyJIHpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
TSI TeIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISIT  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUIIOTE3Y €€ PeIleHus, HAXOUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUIA, 3a]]aBaTh MApaMETPhl M KPUTEPHUH PEIICHUS;

aHAIM3UPOBAaTh TMOJYYEHHbIE B XOJ€ PEIICHUs 3aJayd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYLIECTBJISATh LI€JICHANIPABICHHbI MOUCK MEPEeHOca CPEJACTB U CIOCOOOB
NercTBUS B MPO(ECCUOHAIBHYIO CpPEY;

yMETh IEPEHOCUTh 3HAHUS B IMO3HABATEJIBHYIO W MPAKTHUECKYIO OOJIacTH
KU3HEACSITEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJIEHW, TpeJJiaraTh OPUTHHAIBHBIC MOIXOABI M PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PELICHUS.

3) pa6ora ¢ nndopmanueii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX HHPOpMALUU (TEKCTE yueOHOTrOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEparype, OMOJOTMYECKUX CIIOBapsAX U
CIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETe), aHaIM3UPOBATH
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UHGOPMAITUIO PA3IMYHBIX BUOB B (HOPM MPEACTABICHHS, KPUTUYSCKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(GbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOJbI MPU TIOUCKE H
otOope Ouosiornueckoil MHMOpMaIu, HEOOXOUMOM ISl BBIMIOJHEHUST yU4eOHBIX
3azay;

pUOOPETaTh OMBIT WCIOAB30BaHKUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHU, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaIbHYI0  (OpMYy  MpeACTaBICHUS
ounosornyeckoit nHbopmaruu (cXeMbl, TpaduKH, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Jpyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ouojornyeckor HHPOpMANMEH: TPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTEeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYyJibl, ab0peBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBATh  3HAKOBO-CUMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  PACHO3HaBaHWA W 3aUTHl  WH(OpMaIuy,
uH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

1) oO1enme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y9IaCTBOBATh
B JMAJIOTE WM JUCKYCCUU TIO CYIIECTBY OOCyXmaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUSI OTHOCHUTENILHO BBITIOJIHEHUS TpeJjiaraeMon
3aJ1ay, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH TMO3HUIIUH JIPYTUX YYACTHUKOB
JMajnora Wik JUCKyCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpeACTBAa OOLICHHs, MOHUMAaTh 3HAaYCHHE
COIMAJIbHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOHQIMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOO0AMH OOIIEHUS W B3aMMOJICHCTBHS, TTOHMMATh
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAITBHON
paboTHI IPH peIIeHUH OMOJIOTHYECKOM MPoOieMbl, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJBl COBMECTHBIX JEUCTBHH C yd4éTOM OOIIHX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YieHa KOJUIEKTHBA;
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IPUHUMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJAWHUPOBATh JACUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JEUCTBHUM,
pachpenenartb poid C y4€TOM MHEHH y4YacTHHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXJAO0r0 YYaCTHUKA KOMaHbl B OOLTUI
pe3yabTaT Mo pazpadOTaHHBIM KPUTEPUSIM;

IIpeIaraTb HOBBIE IIPOEKTHI, OLEHMBAaTh HIEHU C TO3ULUUHA HOBH3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJISITh ITO3UTMBHOE CTPATErMYECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJ1aieHNe YHMBEPCAJIbHBIMH PeryJIATHBHBIMU ACHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABIECHUS MpoOJIeM M HX
pElIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUW IIeJIEBble M CMBICIOBBIE
YCTAHOBKHM B CBOMX JECHCTBHSX M MOCTYIIKax IO OTHOIIECHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSTEIIBHO OCYILECTBIIATh IMO3HABATENBHYIO ACSATEIBHOCTD, BBIABIATH
po0eMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJIATH IJIaH pEeUIEHUs MPOOIEMBI C YIETOM UMEIOLUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpsTh paMKH y4e€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JIeNaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHHUBATbh MIPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBIIIATH CBOM 0Opa30BaTENbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJE€Th HABBIKAMM  IO3HABATENBbHON  pedieKCUd KaK  OCO3HAHMS
COBEpLIAEMBIX JCHUCTBHUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUH, UCHOJb30BaTh MPHUEMBI peIeKCUH Ji1 OLUEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'0O PELICHHUS;

YMETh OLICHUBATh PUCKHM U CBOEBPEMEHHO IPUHUMATh PELIEHUA IO HUX
CHIKEHHIO;
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NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TIPU aHajIu3e pe3yJIbTaToB
NEeATEIIbHOCTH;

3) npuHsATHE ce0sl M IPYTrHUX:

NPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTBhl APYrUX TMpU aHallM3e pe3yJbTaToB
NEeATEeIIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYIUX HA OLIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUU JPYTOTO YEIOBEKA.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mo OuoiOrMuM Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue At yueoHoro npeamera « buonorus
HAy4YHbIC 3HAHUSA, YMEHUSA U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIIPETAIINH U
IpeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PA3IMYHBIX y4EOHBIX CHUTYallUsX, a TaKkKe B peajbHBIX
KU3HEHHBIX CHUTyallUsX, CBSA3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABIECHBI IO rOAaM 00y4YEHHUS.

[IpenMeTHbie pe3ynbTaThl OCBOEHUS yueOHOTo mnpeamera «buomorus» ¢ 10
Klacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHPOBO33PEHMs, O BKIJIAJE POCCHUICKUX U
3apyOCKHBIX  yYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHATBHOU
rPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PpACKpbIBATh COJIepKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHI:
KU3Hb, KJIETKA, OPraH13M, MeTa00113M (0OMEH BEILIECTB U MPEBPALIEHUE SHEPTHH ),
romeocTtas (camoperyisiius), YpPOBHEBas OpraHu3alus JKUBBIX CHCTEM,
CaMOBOCHPOU3BEACHUE (PENPOLYKIIHSI), HACIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, LEHTpajibHasg JOrMa MOJEKYJsIpHOM Ouoisioruu), 3akonbl (I
Menpensa, T. Moprana, H. 1. BaBuiioBa) u ydyenust (0 leHTpax MHOrooOpas3usi u
MPOUCXOKIEHUS KyJIbTYpHbIX pacTteHuid H. 1. BaBuiioBa), onpenenars rpaHULbI UX
IPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHUE BIIAJIETh METOJIAMUA HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAHUE >KMBBIX CHCTEM, MPOLIECCOB W SIBJICHUM, OpPraHU3alus U MNPOBEICHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BbIIB)KEHUE TUTIOTE3bI, BHISIBIICHUE 3aBUCIMOCTH
MEXIY HCCIEAYyEeMbIMU BETUYMHAMH, OOBSICHEHUE TMOJYYCHHBIX PpE3yJbTaToB,



26

UCIOJIb30BAaHHBIX HAYYHBIX MOHATUNA, TEOPUN M 3aKOHOB, YMEHUE JIeNIaTh BBIBObI
HA OCHOBAHMH IMOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILECTB M IPEBpALICHUs SHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHHTEe3a, MHTO03a, MeHo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE NPUMEHSATh MOJyUYEeHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, NIl MPUHSTHS MPAKTUUYECKUX PEIICHUI B MOBCEIHEBHOM
KU3HH C LEeNbl0 o0ecredeHus: Oe30IacHOCTH CBOETO 3J0pOBbS M 370pPOBBSA
OKpYKaIOIIMX JIOACH, COOII0IEHUs HOPM I'PaMOTHOTO TIOBEJICHHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOU Ouonoruu OMOTEXHOJIOTMA Uil  PalMOHAIBHOTO
IPUPOAOIIOIH30BAHNUS;

YMEHUE pelaTh 3JJIEMEHTAPHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
IUTHOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HacJleI0BAaHUE, COCTaBISATh CXEMbI
MOHOTMOPH/IHOTO CKPEIIMBAHUS ISl MpPEJCKa3aHMsl HacleJOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpakTUYecKue padoThl, COOJII0IATh
npaBwiia Ipu padoTe ¢ yueOHBIM U TaOOpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(POPMAILIMK, HAYYHO-ITOMYJISIPHBIE
MaTepHualibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHOJIOTHUH,
MeIUIUHE, ONOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ NHCbMEHHBIE M YCTHBIE COOOIIEHMUS,
000011as1 OMOJIOTMYECKY0 MHPOPMALMIO0 M3 HECKOJBKMX HCTOYHHMKOB, I'PaMOTHO
UCI0JIb30BaTh NOHATUITHBIN armapaT OMOJOTUH.

[IpenMeTHbie pe3ynbTaThl OCBOEHUS yueOHOTO Tipeamera «buonorusy ¢ 11
Kjlacce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HayYHOTO
3HAaHUSA ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTHHbBI MHpa M HAYYHOTO MHPOBO33PEHMs, O BKIIAJ€ POCCUICKUX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTMH, (PYHKUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIIEHUS KU3HEHHBIX 3a7a4;

YMEHHE PacKpbIBaTh COJEPKaHUE ONOIOTMYECKUX TEPMUHOB U IOHATUMN: BUJ,
NOMmyJsilKs, TeHO(MOH, 3BOJIOLMS, ABWXKYIIUME CUJIBI ((PaKTOpbl) HSBOJIOLUH,
IPUCHOCOOJICHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTMYECKUE (PAKTOPBHI,
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JKOCHUCTEMa, TPOAYIEHTH, KOHCYMCHTBI, pEAYICHTHI, IEeMH IHUTaHUS,
AKOJIOTHYECKas nMupamMuaa, OuoreorneHos, onocdepa;

yMEHUE W3IaraTh OWOJOTHYECKHE Teopuu (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. baspa, depenoBaHusi riaBHBIX HalpaBlIeHUN U
nyteit spomoruu A. H. CesepiioBa, yuenust o ouocepe B. U. Bepnazackoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHUE BIJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAONIOACHUE U
OMKCAaHUE >KUBBIX CHCTEM, MPOIIECCOB W SIBJICHUM, OpraHM3alus U MPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBIIKCHNE THITOTE3bI, BBISIBJICHUE 3aBUCHUMOCTH
MEXJy HCCIEAYEeMBbIMH BEJIMYMHAMHU, OOBSICHEHHE MOMYyUYEHHBIX pPe3yJIbTaToB,
WCTIOJIb30BAaHHBIX HAYYHBIX MMOHATHUN, TECOPUN U 3aKOHOB, YMEHUE JIEJIaTh BBHIBOIBI
HA OCHOBAHHH TMOJYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHUYECKHUX
OOBEKTOB: BHJOB, TOMYJAIMNA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTEOIICHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOMN
W3MEHYUBOCTH, €CTECTBEHHOI'O OTOOpAa, BHJI000pPA30BaHMS, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTUYECKUX (PAKTOPOB HA OpPraHU3MbI, TMEpeHoca
BELIECTB W TIOTOKA JSHEPTHMM B SKOCHUCTEMAaxX, AHTPONOTEHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEH MECTHOCTH, KpPyTrOBOpOTa BEIIECTB U OHMOTCOXUMHUYECKHUX
LUKJIOB B Ouocdepe;

yMEHUE MPUMEHATH TMOJyYCHHbIE 3HAHUS ISl OOBSACHEHHS] OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUM, JJISI MPUHSTHS MPAKTHUYECKUX PEIICHUI B MOBCEIHEBHOU
KU3HU C IeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKpYKarOIINX JIOACH, COONII0IEHUs HOPM T'PaMOTHOTO TIOBEJICHHUS B OKpPY KaroIIen
OPUPOJTHON cpene, MOHUMAHUE HEOOXOJWMOCTH HCIHOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIMOHATILHOTO MTPUPOIOTIOIH30BAHMS;

yMEHHUE peuiaTh dJEeMEHTapHble OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BeIeCTB U DHEPTUM B IKOCHUCTeMax (LIeTH MUTaHus);

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M IMpaKkTUYECKHe pPadOThl, COOII0IATh
npaBuiIa mpu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

yMEHUE KPUTHYECKH OIIEHWBATb M HHTEPIPETHPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBa MacCOBOW MH(OPMALNU, HAYYHO-TIOMYJISIPHbIC
MaTepuaibl),  paccMaTpuBaThb  TJ00OaldbHBIE  SKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

yMEHHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
0000111251 OMOIOTMYECKY0 MH(OPMAIIMIO W3 HECKOJBKUX HCTOUYHHKOB, TPAMOTHO
UCI0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.
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10 KJIACC
KoaudecTBO 9acoB D1eKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Kontposusie | TIpakTaaeckme (undposbie)
n/m | W TeM MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0.5 nommorexa HO
https://m.edsoo.ru/7f41¢292
) JKuBBIE CUCTEMEI U BX 1 bu6mmorexa [JOK
OopraHusauus https://m.edsoo.ru/7f41¢292
3 XUMHYCCKUH COCTaB U 2 1 bu6mmoreka [JOK
CTPOCHHE KIETKU https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 XK 6
HBHEACATENRHOCTD IICTKH https://m.edsoo.ru/7f41¢292
PasmHoxenue u
5 WHIWBUAYAJIbHOE PA3BUTHE 5 1 bubmmorexa LOK
A o P https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacaencreenHocTs u g 15 bu6moreka [IOK
M3MEHYUBOCTH OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiusi OpraHu3MOB. 3 bub6morexa [JOK
OCHOBEI OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 PesepBHOE Bpe 1
PBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 34 0 4

[10 [TIPO'PAMME



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
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11 KJIACC
Koau4yecTBo yacoB DJ1eKTPOHHDIE
HaumenoBanue
Ne (uudposrie)
pa3aesioB 1 TeM Kontpoabublie | IlpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMbl padoTbI padoThI
pecypchl
| DBOJTIOLIMOHHAS 9 1 bubmuoreka [JOK
ouonorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHUE U
bu6mmoreka [IOK
2 pa3BUTHE )KM3HHU Ha 9 0.5
https://m.edsoo.ru/7f41cc74
3emite
3 Opranusmel 1 5 1 bubmmoreka [JOK
OKpy2Karollas cpeaa https://m.edsoo.ru/7f41cc74
CooOmecTBa u
4 9KOJIOTHYECKHE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 14 0 )5
YACOB I10 TTPOTPAMME '



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
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoimmuecTBo yacoB
Ne T nan JJIeKTPOHHBIE
n/n eMa ypoika (yueOHbIe dakT o0pa3oBaTeJibHbIE
HeJIeJIN) pecypcbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTtoapl no3Hanus xuBoi npupoel. IlpakTudyeckas padora Ne 1
2 «HMcnonp30BaHNe Pa3IMYHBIX METOIOB IIPH H3YUYCHUU bubmotera [JOK
P 8 p y https://m.eds00.1ru/863e6122
OHOJIOTHYECKUX 00BEKTOBY
3 buonoruyeckre cCuCTEMEL, IIPOIIECCHI M UX U3YUCHHEC bubmotera [TOK
> TTPOHL Y https://m.eds00.ru/863e6564
4 XUMUYECKUM COCTaB KJIETKU. Boga u MuHEpaIbHEIC COIH bubmotera [TOK
- oA P https://m.edsoo.ru/863e674¢
Bbubmorexka [JOK
5 benkn. CoctaB u cTpoeHHe OEIIKO
e TaB 1 CTpoctH OB https://m.edso0.ru/863e6b72
depmeHTH — OnoJIOrnYecKue Karanuzatopsl. JlaboparopHas
6 abdora Ne 1 «M3yyeHue kaTaTuTHUECKON aKTUBHOCTU (DEPMEHTOB Buommorexa LIOK
P B M p https://m.edsoo0.ru/863e6b72
(Ha mpuUMepe aMUJIa3bl WM KaTaaasbl)»
bu6nunoreka [JOK
7 Yraerogsl. JI
TICBOABL. JHITHIABE https://m.eds00.1u/863e6870
bu6moreka [JOK
8 Hyxnennosbie kucinotel. AT®
YITICHHOBIC KHCITOTRT https://m.edsoo.ru/863e6d5¢c
bu6mmoreka [IOK
9 Hctopust u meToasl uzydenus kietku. Knerounas treopus

https://m.edso0.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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10 Kierka xak neigocTHas »KUBasg CUCTEMA
Ctpoenune sykapuoTuyeckoit kiaetku. Jlaboparopuasi padora Ne 2
. Bbub6mmoreka [JOK
«M3ydeHne cTpoeHus KIETOK paCTeHUH, J)KUBOTHBIX, TPHOOB H
11 5 . https://m.eds00.1u/863¢e6£f0
aKTEepUi MOJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOINpENapaTax u ux https://m. edsoo /8637 | 6e
OITHMCAHUEY LPS.//M.AS00.IULEDIC L1DC
bu6mmoreka [JOK
12 §) §)
O6meH BemecTs uiti MeTaboH3M https://m.eds00.1ru/863e766¢
bu6mmoreka [JOK
1 () . X
3 OTOCHHTES. ACMOCHHTES https://m.edsoo0.ru/863e7¢98
bubmuoreka [JOK
14 DHepreTUUeCcKuii 0oMe
HEPTCTIHCECKII OOMEH https://m.edsoo.ru/863e7aae
’KuzHeHHbIN UK KIeTKHU. JleaeHne KieTku. Muro3.
15 JlaGopaTopHas padora Ne 3 «HalOmronenue Muros3a B KIIeTKax bubmmorexa [IOK
parop P - A https://m.eds00.1u/863e7dc4
KOHYHMKA KOPEIIKA JTyKa Ha TOTOBBIX MUKpPOIIpenapaTax»
bu6mmoreka [JOK
1 b .P
6 nocuHTe3 Oenka. Peakius MaTpu4HOTro CUHTE3a httos://m.edsoo. /86367966
bubmuoreka [JOK
17 Tpanc — OmocuHTe3 OeKa
PAHCIIAHA HOCHHT . https://m.edso00.ru/863e796¢
bu6nuoreka [JOK
18 Hexunero e ¢o 3HU — c
KIICTOUHBIC (pOPMBI KH3HH BUPYCHI https://m.edsoo.ru/863e7540
bu6morexka [JOK
19 DopMbI pa3MHOKEHHST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
bu6mmoreka [JOK
20 Meiio3
" https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX KJIETOK. OIUIOA0TBOPEHHUE.
bu6mmoreka [JOK
21 JlabopaTopHas padora Ne 4 «M3yueHue cTpoeHHs MOJTOBBIX

KJIETOK Ha FOTOBBIX MUKpOIIpErapaTax»

https://m.edsoo.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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22 WNHnnBunyansHOE pa3BUTHE OPraHU3MOB Bubmmorexa LIOK

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

23 ['eneTnka — Hayka 0 HACJIEJCTBEHHOCTH U U3MEHYHUBOCTH bubmorexa HOK

https://m.edso00.ru/863e8612

24 3aKOHOMEPHOCTHU HACEA0BaHUS TPU3HAKOB. MOHOTHOpHUIHOE bubnmoreka [JOK
CKpelUBaHUE https://m.edsoo.ru/863e8878

75 JurnOpunHoe cKpeuBanyue. 3aKOH He3aBUCUMOI0 HAaCJeI0OBaHUs bubnuoreka [IOK
IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuensieHHOE HaclieloBaHUE Mpu3HaKkoB. JIabopaTtopHasi padora

26 Ne 5 «M3yuyenue pe3ynbTaToB MOHOTUOPUIHOTO U JUTUOPUTHOTO brbmmorexa [TOK

https://m.edsoo.ru/863e8c60
CKpEIIMBAHUA Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIPENapaTax»»
bu6mmoreka [{OK
27 I'enetuka nomna. HacnenoBanue Npu3HaKoB, CLIETUIEHHBIX C ITOJIOM
https://m.edsoo.ru/863e8c60
N3menunBocTs. HenacnencrBeHHas N3MEHUYUBOCTb.

78 JlabopaTopHasi padora Ne 6. M3yduenne MoauduKkarmoHHON bubmuorexa [JOK
W3MEHYUBOCTH, IIOCTPOEHNUE BAPUALIMOHHOTO psiaa U https://m.edsoo.ru/863e8efe
BAPUALIMOHHON KPUBON»

29 Hacnencrennas nsmenunBocts. JIaGopaTtopHasi padora Ne 7. bubnuorexa [JOK
«AHanmu3 MyTaruil y 1po30( bl Ha TOTOBBIX MUKpOIIpEnapaTax» https://m.edsoo.ru/863e8efe

Bbu6moreka [JOK

30 Teneriia sesopeka https://m.edsoo.ru/863e8d78

31 PesepBHeIil ypok. O6o0mieHne mo reMe «HacneacTBeHHOCTh
W3MEHYUBOCTH OPTaHU3MOBY

32 CenekIus Kak HayKa U Ipolece bubmmorexa [IOK

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

33 Mertoap! U JOCTUXKEHUS CENEKIINN PACTEHU U KUBOTHBIX bubmorexa LOK

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

34 buotexnosorus Kkak oTpacib MPOU3BOJICTBA bubnuorexa [JOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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https://m.edsoo.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863e9336
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11 KJIACC
KoauuecTBo yacon
ain | Teva ypoka ey || @ bpasmaTente
pecypcbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHHUS bubmorexa LOK
https://m.edsoo.ru/863ea20e
2 HcTopus pa3BuTHs npeacTaBlIeHU 00 BOTIOIUU bubmorexa HOK
https://m.eds00.ru/863e9570
bu6mmoreka [JOK
3 MukpooBosroLs https://m.edSO(])_.[m/863e9cle
[Tomynsiius Kak 31eMeHTapHask €JUHULA BUIA U BOJIIOLUU.
4 JlabopaTopnasi padora Ne 1 «CpaBHeHHE BUJIOB 110 bubmmorexa LIOK
MOP(OTOTIHECKOMY KPHTEPHION https://m.eds00.ru/863e99c6
5 JIBuoKyIre cuibl (3N1eMeHTapHbIe (PaKTOPBI) IBOIIOLUN bubmorexa HOK
https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennslit oT60p 1 ero Gpopmbl hitos: /e dsoc])_.[ru 186360ed0
Pe3ynbTarhl 3BOTIONUEU: TPUCTIOCOOIEHHOCTh OPTaHU3MOB
7 u BUgooOpaszoBanue. JlabopaTtopuasi paora Ne 2 bubnnorexa [JOK
«Onrcanne NprUcrocoOJICHHOCTH OpraHu3Ma U ¢ https://m.edsoo.ru/863e9fde
OTHOCUTETLHOTO XapaKTepar»
8 Hamnpagnenus u myTu Makpo3BOJIIOIUI bubmorexa HOK
https://m.edsoo.ru/863e9¢cle
9 HeobpaTtumocTs 3BOMIOLNINUN
10 Hctopus xu3Hu Ha 3eMIJI€ U METObI €€ U3YUEHHUS
11 ['mnoTe3sr MPOMCXOXKACHUS KU3HU Ha 3emile buGnnorexa [IOK

https://m.edsoo.ru/863eas5ab6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
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12 Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U MepuojiaMm Bubmmorexa LIOK
https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl 3BOIIOLUN PACTUTEIBLHOTO U KUBOTHOTO
13 mupa. [IpakTnyeckas padora Ne 1 «3yuenue bubnuorexa [IOK
HCKOIIAEMBIX OCTATKOB PACTEHHUU U KUBOTHBIX B https://m.edsoo.ru/863ea8bc
KOJUTEKIIUSX
14 CoBpemeHHast cucTeMa OpraHuYecKkoro Mupa Bubmmorexa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIIONHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
bubnnorexa [JOK
16 JIBkyue cuiibl ((pakTophl) aHTPOIOTEHE3a hitns://m.c dso(lfm 1863ead4d
17 OCHOBHBIE CTaIMM IBOJIOLNH YEIOBEKA
18 UenoBeueckue packl ¥ MPUPOIHBIC afaNTaI[iU YeJI0OBEKa bubmmorexa [IOK
https://m.edsoo.ru/863eaca2
19 PezepHblit ypok. O0o0meHue no reme «BozHukHOBEHUE U
pa3BUTHE )XKU3HU HA 3eMIIe»
20 DKOJIOTUs KaK HayKa
bubnnorexa [HOK
21 Cpensl 00uTaHUS U YKOJIOTHYECKHE (DAKTOPHI httos://me dso(lfm 1863eafec
AbuoTtnueckue daktopsl. JlabopaTopHasi padora Ne 3.
2 «Mopdomnoruueckre 0COOEHHOCTH PACTEHUHN U3 Pa3HBIX bubnuorexa [JOK
MecT ooutanus». JlaboparopHas padora Ne 4. «BnusHue https://m.edsoo.ru/863eb10e
CBETa HA POCT U Pa3BUTHE YEPEHKOB KOJIEyCa»
bubnnorexa [JOK
23 buorureckue paxroper https://m.edSO(I).Iru/863eb348
24 DKOJOTHYECKHE XapaKTePUCTUKU MOMYJISIIHH.

[Tpaktrueckas padota Ne 2 «Ilomcu€T mumoTHOCTH



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
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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MIOIYJIALIMM pa3sHbIX BUJOB PACTCHUID)

bubnnorexa [JOK
25 Coo0riecTBa OpraHu3MOB — OHUOIIEHO3 httos://mLe dsogm 1863ebd6a
bubnnorexa [JOK
26 DKOJIOTHYECKUE CUCTEMBI (3IKOCHUCTEMBI) httos: /e dsol_.[m 1863cbd6a
7 OCHOBHbBIE IOKA3aTeNIM SKOCUCTEMBI. JKOJIOTUYECKHE bubnnorexa [JOK
nupamusl. CBoiicTBa skocucteM. Cykieccus https://m.edsoo.ru/863ebSfa
28 [IpupoaHbie SKOCUCTEMBI
29 AHTPONIOTE€HHBIE YKOCUCTEMBI
bubnnorexa [JOK
30 buocdepa — rnobanbHas 3xocucTeMa 3eMiu httos://m.e dsogru 1863ebbse
31 3aKOHOMEPHOCTH CYIIECTBOBAaHUS OHOC(hepbl Bubmmorexa LIOK
https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Ouochepe 3emiu
33 CocymiecTBoBaHME TPUPOBI U YEIOBEUECTBA brbmmorexa [TOK
https://m.edsoo.ru/863ebale
14 Peseprubiil ypok. O6001enue Tembl «Coob1iecTBa u

OKOJOTHYCCKHE CUCTEMBID»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



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
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbI CPeTHET0 001IIero 06pa3oBaHMs

ChopMupoBaHHOCTh 3HAHUI O MecTe M pOJii OMOJOTMM B CUCTEME
Hay4HOI'O 3HAHUS €CTEeCTBEHHbIX HayK, B ()OpPMUPOBaAHHUU
COBPEMEHHOM ECTECTBEHHO-HAYYHOM KAPTHHBI MHpa W Hay4HOIO
MHUPOBO33PEHUSI; O BKJAJE POCCUHCKUX U 3apyOekKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTMM; (PYHKIMOHAIBHOM TPaMOTHOCTH

YCJIOBCKA I PEIICHHUA )KU3HCHHBIX 3a1a4

YMeHHue pacKpblBaTh CoJepKaHHE OHOJIOrMYECKHMX TEPMHUHOB H
TIOHSTUH: KWU3HB, KJIETKA, OPraHu3M; MeTaboIn3M (0OMEH BEIIECTB
IpEBpalIeHUE SHEPruu), romMeocTa3 (camMoperyJssdnus), ypoBHEBas
OpraHu3aIys KUBBIX CUCTEM, CAMOBOCIIPOM3BEACHUE (PEPOAYKIIHS),

HaCJICACTBCHHOCTb, U3MCHUYUBOCTL, POCT U PA3BUTHC

YMmenue — u3naratb ~ OuojorMueckue — Teopud  (KiIeTouHas,
XpOMOCOMHas, MyTanmoHHas), 3akoHsl (I. Mennemns, T. MopraHna,
H.W. BaBunoBa) u yueHus (0 ILeHTpax MHorooOpasusi |
IPOMCXOXKAECHUSA  KynbTypHbIX  pactenuii H.M.  Basuiosa),

ONpPCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHue BianeTh METOJAaMU HAy4YHOTO IIO3HAaHUS B OHOJOTUU
(HaOnrofieHHe W OMHMCAHUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBICHHIA,
OpraHu3ainusi M TIpoBeJeHUE OHUOJIOrMYECKOro JKCIEPHUMEHTA,
BBIJIBUKEHUE  THUIOTE3bl;  BBISIBIICHHE  3aBUCUMOCTH  MEXKIY
UCCJIeyEeMbIMU BEJIMYMHAMHU, 00BsICHEHHE MOJTyYEHHBIX
pe3yNbTaTOB, HCIONb30BAHHBIX HAYYHBIX TOHATUH, TEOpUN U
3aKOHOB; yMEHHWE JieJlaTh BBIBOJBI HA OCHOBAaHWU TOJYYCHHBIX

pe3yIbTaTOB)

YMeHI/Ie BBIACIIATH CymeCTBeHHBIe HpI/ISHaKI/I BI/IpyCOBj KJICTOK
HpOKapI/IOT 58 E)YKapI/IOT, OOHOKJICTOYHBIX W MHOT'OKJICTOYHBIX
OpPraHu3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BCIIECTB W
MPEBPAICHHUS] SHEPTUU B KJIETKe, (DOTOCHHTE3a, IIACTHYECKOrO M
OHEPreTHYECKOr0  OOMEHa, XEMOCHHTE3a, MHTO3a, Meko3a,

OImJIoA0OTBOPCHUA, Pa3SMHOXKCHUA, HUHAUBUIYAJIbHOT'O Pa3BUTHA
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opraHusma (OHTOI'€HE3)

YMenue NPUMCHATH  IMMOJMYYCHHBIC 3HAHUA  IJIA OO0BSICHEHHUS

OMOJIOTHYECKUX poneccoB u HBHCHHﬁ, JJId TIPUHATUS IPAKTHYCCKUX

pemeHHﬁ B HOBCCHHGBHOﬁ KHM3HU B LOCIIAAX obecreyeHus

0€30MacCHOCTH CBOETO 3JI0POBBSI U 3JI0POBBSI OKPYIKAIOIIHUX JTFOJEH,
COONIOZICHUSI HOPM TpPaMOTHOTO TIOBEJACHUS B  OKPYKaOIIEH
OPUPOJIHON cpele; MOHMMAaHUE HEOOXOIUMOCTH HCIOIh30BAHUS
JOCTHDKCHHH COBPEMEHHOW OHWOJOTMM W OMOTEXHOJIOTHH IS

ParOHaJIBHOI'O IPpHUPOAOIIOJIb30BaAHUA

YMeHne pemark 3JIeMEHTapHbIE TeHETHYECKUE 3a/ladd Ha MOHO- H
JTUTUOPUIHOE CKPEUIMBAHNE, CIIETUIEHHOE HACIIEIOBAHUE,; COCTABIIATh
CXeMBl  MOHOTHOPUTHOTO

CKpCHIuBaHUA pInb MMpeaACKa3aHus

HacCJICJOBaHUS IIPU3HAKOB Yy OpraHU3MOB

YMeHue BBINONHATH JaOOpaTOpHbIE M MPaKTUYECKHEe pPaboThI,
coOmoaTh TpaBwiIa TpH padoTe ¢ ydeOHbIM M JIaOOPaTOPHBIM

000pyI0BaHUEM

YMeHne KpUTHUECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO

OMOJIOTMYECKOTO  COJECpPXkAaHMsA, BKIIOYAIOIIYI0 IICEBJOHAYYHBIE
3HaHMA M3 pa3iIndHbIX HMCTOYHMKOB (CMMU, HayuHO-momyssipHbIE
MaTepHalbl); STHUECKUE aCIEKThl COBPEMEHHBIX MCCIIEOBaHUN B

OMOJIOTUH, MEIULIMHE, OMOTEXHOIOT I

10

YMeHue co3aBath COOCTBEHHBIC MIMCbMEHHBIC M YCTHBIE COOOIICHUS,
0000111251 OGMOJIOTHUECKYO HH(DOPMAITHIO U3 HECKOJIBKUX UCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BATh MMOHATUUHBIN arrapar OomoIoruu

11 KIIACC

Kon
NPOBEPsAEMOro
pe3yJbTarTa

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMbl CPETHET0 001IIero 06pa3oBaHMs

C(I)OpMPIpOBaHHOCTL 3HaHHUM O MECTe U poiin OHOJIOTUH B CHCTEME

HAay4HOIO 3HAHUSA €CTECTBEHHbIX HayK, B ()OpPMUPOBaAHUU
COBPEMEHHOM ECTECTBEHHO-HAYYHOM KAPTHHBI MHpa W Hay4HOIO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOrMM; (PYHKIMOHAIBHOM TPaMOTHOCTU

YCJIOBCKA I PECIICHHUA )KU3HCHHBIX 3a1a4

VYmMmenue PACKpPbIBATh COACPIKAHUC OMOJOIHYECKUX TCPMUHOB H
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MOHSITUIA: BHJI, TIOMYJISIIIHSI, TeHO(OH/, SBOIIOIMS, IBIKYIINE CUIIBI
(daxTopsr) ABOJTIOLINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,
BUJI000pa30OBaHKWE,  JIKOJOTHYECKHE  (PaKTOphl,  DKOCHCTEMA,
NPOAYUEHThI,  KOHCYMEHTBHI,  PEAyIEHTH, IICMH  I[HUTaHUs,

HKOJIOTHYECKas MUpaMuia, OMoreoreHos3, onochepa

YMmenue usznaratb OnoIOTHYecKre TEOpHH (3BOMIONMOHHAsS Teopust Y.
JlapBuHa, CHHTETHYECKas TEOpPHUs  DBOJIOLMM), 3aKOHBl U
3aKOHOMEpPHOCTH (3apojsimeBoro cxojactsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasjieHuil u mytei sBoounu A.H. CeBepiioBa, yueHus
o Owuochepe B.M. Bepnanckoro), ompeneisiTh TpaHUIBI HUX

MMPUMCHUMOCTHU K JXUBBIM CUCTECMaM

YMeHue BianeTh METOJAaMU HAy4YHOTO TIIO3HAHUS B OHOJOTUU
(HaOnrofieHHe W OMHCAHMUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBICHHIA,
OpraHM3ainysi ¥ T[poBeleHHE OMOJOrMYECKOro JKCIEPHUMEHTa,
BBIJIBUKEHUE  THUIOTE3bl;  BBISIBIICHHE  3aBUCUMOCTH  MEXKIY
UCCJIeTyEeMbIMU BEJIMYMHAMHU, 00BsICHEHHE MOJTyYEHHBIX
pe3yNbTaTOB, KCIONb30BAHHBIX HAYYHBIX TOHATUH, TEOpUN U
3aKOHOB; yMEHHE JeJaThb BBIBOJbl HA OCHOBAHHM TOJIYYEHHBIX

pe3yIbTaTOB)

VYmMmenne BBIACISTH CYHICCTBCHHBIC IIpHU3HAKU CTPpOCHUA
OMOJOrMYECKUX OOBEKTOB: BHJOB, NOMYJSLHUHA, MPOIYLIEHTOB,
KOHCYMEHTOB,  PEAyLEHTOB, OHOreolleHO30B U  JKOCHCTEM;
O0COOCGHHOCTH  TPOIECCOB  HACJCICTBEHHOH  M3MEHYHMBOCTH,
€CTEeCTBEHHOTO O0TOOpa, BHUA000pa30BaHUs, MPHUCITOCOOICHHOCTH
OpPraHu3MOB, JIEHCTBHUSA SKOJIOTUYECKUX (AaKTOPOB HA OPTaHU3MBL,
MepeHoca BEHIECTB W IOTOKA DJHEPrMM B JKOCUCTEMaAX,
AQHTPOIIOTEHHBIX HW3MEHEHHH B HSKOCHCTEMAaX CBOEH MECTHOCTH,

KpYroBOpOTa BELIECTB U OMOr€OXMMHUYECKUX LIUKIIOB B Onocdepe

YMeHMe [NpUMEHATh IOJIY4YEHHble 3HAHUSA [UId  OOBACHEHHS
OMOJIOrMYECKUX POLECCOB U SBJIECHUH, ISl IPUHATHUS MPAKTUYECKUX
pelieHnid B TOBCEAHEBHOW JKM3HM B IENIX oOecrmeueHus
0€30I1aCHOCTH CBOETO 3/I0POBbsSI U 37I0POBbsl OKPY’KAIOLIMX JIFOJEH,
COONIIOJICHUsI HOPM TIPAMOTHOTO IIOBEJEHHMS B OKpY’Karouleh
IPUPOJIHOM cpele; MOHMMAHUE HEOOXOIUMOCTH HCHOIb30BAaHUS
JOCTIDKEHUH ~ COBPEMEHHOM  OMONIOTMM Ui pallMOHAJIBHOTO

MMpUPOJOIIOJIb30BAHUA

YMenue pemiaTh 3JICMCHTApPHBIC OMOJIOTUYCCKHUE 3aaa4u, COCTaBJIATH

CXCMBI ITIEPCHOCA BCHICCTB U DHCPTHUH B OKOCUCTCMAX (HGHI/I HI/ITaHI/Iﬂ)
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YMeHue BBINONHATH JaOOpPaTOpHBIE M MPAKTUYECKHE pPabOThI,
coOnrofath mpaBuia MpH paboTe ¢ Y4eOHBIM U JTaOOPATOPHBIM

00opyiIoBaHUEM

YMeHne KpUTHUECKH OLIEHWBATh U HHTEPIPETUPOBATH HHPOPMAITHIO
OMOJIOTMYECKOI0  COJEpKaHUS, BKIIOYAIOLIYI0 IICEBJOHAYYHbIE
3HaHMS M3 pa3iIndHbIX HMCTOYHMKOB (CMMU, HayuHO-momyssipHbIE
MaTepHalibl); pacCCMaTPUBATh TTI00AIbHBIE SKOJIOTHUECKUE TPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UITHIO

10

YMeHue co3aBath COOCTBEHHbIEC MUChbMEHHbBIC U YCTHBIC COOOIICHHS,
0000111251 OMOJTOTUIECKYIO0 HHPOPMAITUIO U3 HECKOJIBKHX HCTOYHUKOB,

IPaMOTHO MCHOJIb30BATh MOHATHIHBIN anmapaT OM0oI0ruu
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IHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
1 buosorus kak Hayka

11 buonorust — Hayka o »xuBoW mnpupozae. Ponp OGuonoruum B (GopMHUPOBAHUU

COBPEMEHHOM HayYyHOH KapTUHBI Mupa. CucTtemMa OMOJIOrMYecKrX HayK

MeToibl TIO3HAHMSI KUBOW TPUPOJIBI (HAOIOICHNE, SKCIIEPUMEHT, OMUCaHUE,
1.2 u3MepeHue, KiacCupuKalus, MOJEIHpPOBAHUE, CTATUCTHUECKas o00paboTka

JTAHHBIX )

2 JKuBble cucTeMBI U X OpraHu3anusa

91 JKuBble cucteMbl (OMOCHUCTEMBI) KakK MpeaMeT u3ydeHus ouosioruu. CoiicTBa

OuocHCTEM M BX pazHooOpasue

29 YPOBHI/I OpraHu3anuu OHOCHCTEM: MOJ'IeKy.]'ISIpHO-FeHCTI/I‘IeCKHﬁ, KHCTOHHBIﬁ,

OpraHU3MEHHBIN, MOMYJIALMOHHO-BUOBON, S5KOCUCTEMHBIH, O1ochepHbIi

3 XHWMHYECKUH COCTAB U CTPOEHUE KIIETKH

XUMUYECKUN COCTaB KJIETKU. XUMHUYECKHUE DIJIEMEHTHI: MaKpOAJIEMEHTBHI,
3.1 MHKpO3JIEMEHThl. Boma u MuHepanbHble BemiecTBa. @DOYHKIMM BOABI M

MHHCPAJIbHBIX BEIICCTB B KJICTKE. HOZ{IICp)KaHI/IC OCMOTHYECKOTr0 OajaHca

benku. CoctaB u cTpoeHue O€lKOB. AMHUHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3amenumble M 3aMEHUMblE AMUHOKUCIOTHI. AMMHOKHCIOTHBIM COCTaB.
VYpOBHM CTPYKTYpbl O€IKOBON MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS
10 U 4EeTBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBOICTBa OenkoB. buonornueckue
' ¢dyHKINU OENKOB.

depMeHThI — OHoJoruyeckue Karanuzaropsel. CTpoeHue GpepMeHTa: aKTUBHBIN
neHTp, cyocrpatHas crnenuduanocts. Kodepmentsl. Buramunbl. OTandus

(GhepMEeHTOB OT HEOPTAaHUUECKUX KaTaJIN3aTOPOB

YrneBoapl: MOHOCaxapu bl (TJIFOK03a, pr003a U 1e30KCuprb03a), Tucaxapuabl
(caxaposa, JakTO3a) W TMOJUcCaxapubl (Kpaxmal, TJIUKOTeH, IEJIII0J03a).
13 buonorundeckue GpyHKIUN yriIeBOI0B.

' Jlununael:  TpurnMuepuabl, crepounbl, Qochonmunuasl. ['uapoduIbHO-
ruapodoOHbIe cBoicTBa. buonormdeckue QyHkiuu aunuaoB. CpaBHEHHE

YIJI€BOJOB, OeIKOB U JIMIIUA0B KaK HICTOYHHUKOB SHCPTHUU

3.4 Hyxnennossie kucnorsl: JIHK u PHK. Hykneotnibl — MOHOMEpBI HyKJIEMHOBBIX
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kucinoT. Crpoenune u ¢ynkuun JAHK. Crpoenue m ¢ynknuu PHK. ATO:

CTpoeHHe U QyHKIUU

3.5

]_[I/ITOJ'IOI"I/ISI — HayKa O KIJICTKE. Knerounas TCOpHs. MeTto b1 N3YUCHUA KIICTOK

3.6

Knetka xak nienoctHast xuBasi cucrema. OOmie nmpu3Haky KIeTOK: 3aMKHYTast
HapykHas MeMmOpana, moJyiekysbl JIHK kak renernueckwii ammapar, cuctema

cuHTe3a OelKa

3.7

Tunsl KIETOK: 3yKapuoTHdeckas U npokapruotuueckas. OcoOeHHOCTH CTPOCHUS
npokapuotnyecko knerku. Kierounas crenka Oakrepuil. CrpoeHue
AYKapUOTUUECKOW KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, KMBOTHOU M

IrpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIJIE€TOYHAs CTEHKA, INIMKOKAJIHMKC, UX
¢ynxunu. [Tnazmarnyeckas memOpaHa, e€ cBoiicTBa u pyHKImH. [{nTomnasma u
e¢ opraHouapl. OmHOMEMOpaHHBIE OPraHOWABI KIETKH: JHIOIUIA3MaTHYecKast
cerb (OIIC), anmapar ['ombaku, sm3ocoMmsbl. [lomyaBTOHOMHBIE OpPIraHOMIBI
KJIETKU: MUTOXOHAPHH, TacTuabl. [IporcxoxaeHne MUTOXOHAPUNA U TIACTHUI.
Buner mnactua. HememOpanHble OpraHOWabI KJICTKHA: PUOOCOMBI, KIETOYHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. (DYHKIII/II/I OpPraHon 0B KJICTKH. Bxirrouenns

3.9

SAnpo — perynsaropHslid HeHTp KieTku. CTpoeHHE smpa: saepHas 000JI0YKa,

KapuoIiuiasMa, XpoMaTuH, SAAPbIIIKO. XpOMOCOMI)I

3.10

TpaHcnopT BEECTB B KIETKE

>KI/I3HGIICSITGJIBHOCTB KJIICTKH1

4.1

OOmeH BelecTB, WM METa00JIM3M. AcCUMWISIIMS (IUTACTUYECKUN OOMEH) U
JUCCUMUIIALIUS (PHEPTeTUYECKU OOMEH) — JIB€ CTOPOHBI €IWHOTO TMpoIiecca
meTtabonmu3ma. Tumnbsl oOMeHa BemecTB: aBTOTPOo(HBIN U rerepoTpodHbiit. Ponb

(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTHH B KJIETKE

4.2

®orocunres. CBeroBas u TeMHOBas (a3bl horocuHTe3a. Peakunu Gporocunresa.
D¢ dexkTuBHOCTH HOTOCHHTE3a. 3HAUCHHE (POTOCHUHTE3A IJIs KU3HHU Ha 3emIie.
Bnusaue ycnoBmii cpensl Ha (OTOCHHTE3 W CHOCOOBI TOBBILIICHUS €r0
MPOAYKTHUBHOCTH Y KyJIbTYPHBIX PACTCHU.

XemocuHTe3. XEMOCHHTE3UPYOIIe OakTepuu. 3HAUYCHHUE XEMOCHUHTE3a s

JKU3HU Ha 3emiie

4.3

DHepreTUYecKuid oOMeH B KieTKe. PaciiernsieHue BemecTB, BBIJCICHHE U
AKKyMYJMpPOBaHHWE OJHEPTUU B KJIETKE. OTambl HHEPTeTUYECKOr0 OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KucinopogHoe okucieHue, Wik KJIETOUYHOE

npixanue. DPGEeKTUBHOCTh SHEPTETUYECKOT0 0OMEHa

4.4

Peaknuu matpuuHoro cuHTe3a. [enermueckas wunHdopmamms u JJHK.

Peaﬂmaum{ TeHEeTUYCCKOM I/IH(bOpMaI_[I/II/I B KJIeTKe. I eHeTndecKui KOO U €TI0
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cBoiicTa. Tpanckpunims — matpuunbiii cuate3 PHK. Tpancnsus — Ouocunres

oenka. KogupoBanne aMiMHOKHUCIIOT. Postb ppubocoM B OMocuHTE3€e Oeika

4.5

Hexnerounsle ¢opmbl xu3HH — BUpychl. Victopus otkpeitusi BupycoB (/1.1.
MBaHoBckuit). OCOOEHHOCTH CTPOEHUS U HKU3HEACATEIBHOCTH BHPYCOB.
bakrepuodaru. bone3snu pacTeHui, KUBOTHBIX M YEJIOBEKA, BBHI3bIBAEMBIE
Bupycamu. Bupyc nmmynonepumura yenoseka (BUY) — Bo3oynurens CIT1/a.

[Ipo¢unakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a001€BaHUI

Pazmuoxenue u HHAWBHUIYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

Krnerounslif UK, WIM >KA3HEHHBIM WK KieTku. MHTepdaza u MHUTO3.
[Tpoueccel, mpoTekaromue B uuTepdasze. Pernnkanus — peakiuss MaTpUIHOTO
cunte3a JIHK. Crtpoenne xpomocoMm. XPOMOCOMHBIM Ha0Op — KapHOTHIL.
JuniaouHbIi W TAUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XpOMaTHBIL.
LluTonornyeckue OCHOBBI Pa3MHOXKEHUS W HHAUBUIYAJIBHOIO PA3BUTHSA
OpraHU3MOB.

Henenne ximerkm — muto3. Ctagum muto3a. [Ipoueccel, mpoucxoasdiue Ha

pa3HbIX CTAAUSAX MUTO3a. bUOIOrHUeCKniA CMBICII MUTO3a

5.2

@®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecriosnoe U mnojoBoe. Buasl Oecrnonoro
Pa3MHOKCHHA: ACJICHUC HAABOC, IMMOYKOBAHHWEC OAHO- W MHOI'OKJICTOYHBIX,
cropooOpa3oBaHHe, BEreTaTUBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTraHU3MOB, €I'0 3HAYCHUEC JIA CCIICKIINN

53

[TomoBoe pa3MHOXEHHUE, €T0 OTIUYHUS OT OECITONIOrO.
Meiio3. Cragum wMeiio3a. [Ipoueccsl, mpoucxoasume Ha CTaausx Meiosa.
IToBenenune xpomocom B menose. Kpoccunrosep. buonornueckuii cMmbICi U

3HaYEeHNE Meno3a
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lamerorenes — mporecc 00pa3oBaHus MOJOBBIX KIETOK y )KUBOTHBIX. [ToI0BEIC
JKEJe3bl: CEMCHHUKH U sMYHUKU. OOpa3oBaHUEe U Pa3BUTHE MOJOBBIX KIETOK —
ramer (CepMaTo30u/1, sIIeKIeTKa) — criepMaTrorenes u ooreie3. OcoOeHHOCTH

CTPOEHUS SAMLEKIETOK U criepMaro3onsioB. Omnonorsopenue. [lapreHorenes

5.5

NunuBunyanpbHOe  pa3BuTue  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuoTreHe3). DTansl SMOPHOHAIBHOTO PA3BUTHS Y IIO3BOHOYHBIX JKUBOTHBIX
IpobIieHue, racTpyJsius, opranoreres. [loctaMmOpronanbHOe pa3BuTHE. THITBI
NOCTAMOPHOHAIILHOTO Pa3BUTHS: MPsiMOE, Henpsimoe (JIMYMHOYHOE). BriusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOIICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 IIBETKOBOTO PACTEHHS: CTPOCHHE

CEMCHHU, CTAIUHN PA3BUTUSA

HacnencTBeHHOCTh M U3MEHUYUBOCTh OpraHnu3mMoB
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6.1

IIpenmer u 3anauu reneTuxu. Mcropus pa3BuTus reHeTUKU. BKiag pocCUIMCKUX
U 3apyOeKHBIX YYEHBIX B pPa3BUTUE TIEHETHUKU. MeETOoAbl TEHETUKU
(ruOpUAOIOTUYECKUM, [UTOTEHETUYCCKUNM,  MOJEKYISIPHO-TCHETHUYECKU ).
OcHoBHbIE TeHETHYECKUE NOHATHA. ['eHeTnyeckass CUMBOJIMKA, UCIIOJIb3yeMast

B CXEMax CKpeIVBaHUN

6.2

3aKOHOMEPHOCTH HACJIeIOBaHMs MPU3HAKOB, ycTaHOBIeHHbIe . Mennenem.
MoHoruOpuaHOe CKpelMBaHue. 3aKOH €IWHOO0Opa3usi TUOPUIOB IEPBOTO
nokoJieHus. [IpaBusio AOMUHUpPOBaHMS. 3aKOH pAacCHICIVICHUS MPU3HAKOB.
I'mnotesa unctorsl raMet. [loJTHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JurnbpuaHoe ckpelyMBanue. 3aKOH HE3aBUCUMOIO HACJIEIOBAHUS MPU3HAKOB.
[{uroreHeTnveckre OCHOBHI TUTHOPHUIHOTO CKpEHIMBAHH. AHAIM3UpYIOIIee
CKpemuBaHue. Vcronp3oBaHWE — AHAIM3UPYIOIMIETO  CKPEIIMBAHMUS  JUIsS

orpeziesieHUs] TeHOTHUIIa 0COOU

6.3

CueruieHHOE HacienoBanue nmpusHakoB. Pabora T. MopraHa 1o crerieHHOMY
HacJleJOBaHUIO TeHOB. HapylieHue cuemieHus TE€HOB B pe3yibTare
KPOCCUHTOBEepa. XpOMOCOMHAasi TEOpHsl HACIEACTBEHHOCTH. [ eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE ONpeAesieHUE Moja. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['oMOramMeTHble M TeTeporameTHbie opraHusMmbl. HacnemoBanue

IMMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

6.4

N3meHunBOCTh. BUibl N3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJICACTBCHHAS.
Ponp cpenpl B HEHAcIHEACTBEHHOM WM3MEHYUBOCTH. XapaKTEpUCTHKA
MOJIU(PHUKAIIMOHHON H3MEHYMBOCTH. BapualMOHHBIM psA M BapHallMOHHAs
kpuBas. Hopma peaknum npusHaka. KonnuecTBeHHbIE M Ka4ECTBEHHBIE

NPU3HAKK U UX HOpMa peakiuu. CBOHCTBa MOTU(PUKAIIMOHHON H3MEHUYUBOCTH

6.5

HacnencrBenHasi, uiau TIeHOTUIIMYECKas, W3MEHUMBOCTb. KoMOMHaTHBHAs
U3MEHYMBOCTh. MeHo3 W TOJIOBOWM TMpOLEcC — OCHOBAa KOMOMHATHBHOM
U3MEHYMBOCTU. MyTanmonHas M3MeH4YMBOCTh. Kiaccudukanus MyTanui:
TEHHBIE XPOMOCOMHBIE, TEHOMHBIE. HacTOTa M NPpUYMHBI MyTaluii. MyTareHHbIE
(dakTopbl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACJIEJCTBEHHOW H3MEHYMBOCTHU

H.U. BasunoBa

6.6

I'enetuka demoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl TE€HETHKHU
YeJI0BeKa: reHealo0rn4ecKui, ONM3HEIIOBBIA, LUTOT€HETHYECKUH,
OMOXMMHUYECKHH, MOJEKYJISIpHO-TeHeTHUeCcKuil. COBpEeMEHHOE Ompe/ecHue
TCHOTHUIIA: MMOJITHOICHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUEC, B TOM YHCJIC
¢ momoteto ITI[P-ananuza. HacineacTBeHnHbie 3a001€BaHus YEIOBEKA: TCHHBIC
0ome3Hu, 00JIE3HH C HACIIEICTBEHHOM MPEIPacOI0KEHHOCTHI0, XPOMOCOMHbBIE

6one3nn. CoMaTH4YeCKHE U T'CHCPATUBHLIC MYTallUU. HpI/IHHI/IHBI 3A0PpOBOI0
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06pa3a KHU3HH, OJHArHOoCTHUKH, HpO(bI/IJIaKTI/IKI/I n JICUCHUA T'CHCTHYCCKHUX
0oe3HEN. Menuko-reHeTHYecKoe KOHCYJIbTUPOBAHUC. 3HaucHUE
MC,Z[HHHHCKOﬁ TCHCTUKHW B NPCAOTBpAlICHUH HW JICUHCHUHU TI'CHCTUYCCKUX

3a00J1€BaHNI YETIOBEKA

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka M IpoLECC. 3apoKIE€HUE CENeKIUH U JTOMECTHUKAlMs.
VYuenne H.M. BaBwioBa 0 1EHTpax NPOUCXOXKACHHUS W MHOTroo0Opasus
KYJbTYPHBIX pacTeHui. LIeHTpbl MpOUCX0XKIEHHS JOMAIIHUX )KUBOTHBIX. COpT,

mopo7a, mTaMM

7.2

CoBpeMeHHbIE METO/bI CeNeKIUU. MaccoBblii U MHIUBUIYaJIbHBIH OTOOPHI B
CEJIEKLIMH pAaCTEHUH M KMBOTHBIX. OILIEHKa 3KcTepbepa. bim3kopoacTBEeHHOE
ckpemmBanue — WHOpuAWHT. Yuctas nuaus. CKpENIMBaHUE YWCTBIX JTMHHM.
I'ereposuc, wiu rubpuaHas cuna. HepocTBeHHOE CKpeluBaHue — ay TOPHUIHT.
OtrnanénHas tuOpuausanus u e€ ycrexu. VICKyCCTBEHHBIH MyTareHe3 u
MOJTYYECHUE TMOJUILIONI0B. JIOCTHIKEHUSI CENEKIIMU PACTEHUH, >KUBOTHBIX U

MUKPOOPTraHU3MOB

7.3

buotexHosnorus kak oTpaciab NPOU3BOJACTBA. [ e€HHas MHXKEHEepUs. ITambl
co3nanust pekomOuHantHoi JIHK u Tpancrennsix opranusmon. Kierounas
uHxeHepuss. KierouHele KynbTypbl. MHKpPOKJIOHAIBHOE  pPa3MHOKEHHE
pactenuii. KiloHMpOBaHME BBICOKOMPOIYKTUBHBIX CEIbCKOXO03UCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHE M 3Tudeckue npodiembl. MO — reHetnuecku

MOIU(DUIIUPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIIOIIMOHHAS OMOIOTUSA

1.1

DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OUOJIOTHH.

CBugerenbcTBa  3BoJOLUM. [lajmeoHTonOruyeckue: IMOCIEA0BaTEIbHOCTh
IIOsBJICHUS BHIOOB B MMaJICOHTOJIOTHIECKOM JICTONMUCHU, TCPEXOAHBIC q)OpMI)I.
buoreorpaguyeckue: cxoactBo M paznuuue (ayH u (iaop MaTepuKkoB u
OCTPOBOB. DMOpPHOJIOTMYECKHE: CXOJACTBA U pa3ivuus SMOPHOHOB pa3HbIX
BUJOB  TO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMHYECKUE:  T'OMOJIOTUYHBIE,
AdHaJIOTUYHBIC, PYAUMCEHTAPHEBIC OpTraHbl, aTaBU3MBblI. MOJ'ICKYJ'DIPHO-

OMOXHUMHYECKHUE: CXO0ACTBO MCXaHMU3MOB HACICACTBCHHOCTH MW OCHOBHBLIX
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MeTa0OJMYECKUX MyTel Y BCEX OPraHU3MOB

1.2

OpomtonmonHass Teopuss Y. JlapBuna. Ilpeanoceliku  BO3HHKHOBEHUS
JapBUHMU3Ma. JIBIXKyIMe CUiIbI 3BOJIIONMM BUAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOKEHHUE IIPU OTPAHUYEHHOCTH PECYPCOB, HEOIIPEACIEHHAS U3MEHUYUBOCTD,

0opr0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopus odBomonnu (CTD) u OCHOBHBIE €€ TIOJIOKEHUS.

MI/IKpO3BOJ'II-OI_[I/I$I. HOHy.]'ISII_[I/IH KakK CAMHHUIIA B4 U 59BOJIIOIIMH

1.4

JIBrxymue cuibl ((akTopbl) SBONIOLUHM BHUIOB B TpHpoje. MyTalnOHHBIH
nporecc U KOMOMHATHUBHAST M3MEHYUBOCTD. [lOmMysIiOHHBIE BOJHBI U Iper(
reHoB. M3omsmms u Murpanus. EcTecTBeHHBIN 0TOOp — HANPaBIISIONIMN (akTop
sBosFOIMU. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucrocoOaeHHOCTh OpPraHU3MOB KakK pe3yiabTaT SBOJIONHUH. [IprMepsr
MPUCTIOCOOTICHUH Y OpraHu3MOB. ApoMOp(O3bI H HAHOA AN TAIINH.

Bux u  BumooOpasoBanme. Kpurepum Buma.  OcHOBHbIE  (OPMEI

BHUJI000pa30BaHus: Teorpaduueckoe, IKOJIOTHIECKOe

1.5

MakposBomronst.  PopMmbl  3BONIONMU:  (UIIETHYECKas, JAMBEPreHTHAsd,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoIOLNN

Bo3HUKHOBEHUE W pa3BUTHE KU3HU HA 3eMJIe

2.1

JloHayuyHblE€ NpEICTAaBIEHUS O 3apOXKICHMM JKH3HU. HayudHble runoressl
BO3HUKHOBEHHUS KM3HM Ha 3emiie: abMOreHe3 M MaHCIEPMUA. XUMHUYECKas
ABOJIIOLIMS. OKCIEPUMEHTAJIbHOE TMOATBEPKACHUE XUMHUYECKOW SBOJIOIMH.
Hauanbnble sTansl 6uonorndeckoit s3somonuu. I'unoreza PHK-mupa. Ilepsbie

KJICTKU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emse mo 3paM u nepuoaaMm. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. [lameo3oiickas spa U e€ mnepuoAbl: KeMOPHICKHiA,
OPJIOBUKCKHW, CHIYPUUCKUW, JI€BOHCKUN, KAaMEHHOYIOJIbHBIM, MEPMCKUM.
Me3o3olickast 3pa 1 €€ NeprUoJIbl: TPUACOBBIN, FOPCKUM, METTOBOM.

KaiiHozoiickass 2pa W €€ mepuoapl: MaJeOreHOBbIM, HEOrE€HOBBIN,
AHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIMMara MU TIEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE TaITBI HBOJIOIUH PACTUTEIILHOTO U )KUBOTHOTO MHpa. ApoMop(o3bl
y pacTeHuil U KUBOTHBIX. llosiBIE€HUE, pacuBeT U BbIMUpPAHUE TPYIIl KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHHe »dBoOLMH. OCHOBHBIE

CUCTCMATUYICCKHC I'PYIIIIbI OPTaHU3MOB




49

24

DOBouoLus yelnoBeka. AHTPOIOJIOTHs Kak Hayka. Pa3BuTue mpeicTaBiIeHUN O
MIPOMCXOXKACHUU dYelloBeKa. MeToabl M3ydeHusl aHTpororeHe3a. CxoncTBa u
pa3nuyus YyenoBeka U )KMBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHUE YeTI0BEKa.

JIBrxymme cwibl (hakTophl) aHTpororene3a. HacneacTBeHHass ©3MEHUYNBOCTh
U €CTeCTBEHHBIH 0TOOp. OOIIECTBeHHbIH 00pa3 KU3HU, U3TOTOBJICHUE OpYyAUit

TpYJa, MbIILJICHUE, PEUb

2.5

OCHOBHbBIE CTaJMM U BETBH 3BOJIOLUHU YEJIOBEKAa: aBCTpaJIONMUTEKH, YenoBek
yMmenslid, YenoBek MNpsAMOXOoIAlui, YenoBeKk HeaHAEpPTaIbCKUM, YenoBek
pazymubiid. Haxoaku uckomaembIX OCTaHKOB, BPEMsI CYIIECTBOBaHHUS, 00JIacThb

pacnupoCTpaHCHUA, 00BEM TOJIOBHOTO Mo3ra, o6pa3 JKHU3HU, Opyaua

2.6

Yenoeueckue pacbl. OCHOBHBIE OOJIbIINE pachl: €BPONEOUIHAs (eBpa3uiickas),
HErpo-aBCTpaJIouiHasl  (9KBaTOpHalibHasl),  MOHroJioMjgHas  (a3uMarTcko-
amMepuKaHckas). UepThl MPUCIOCOOIEHHOCTH MpPEICTaBUTENEH UYeT0BEYECKUX
pac K YCIOBHSM CylIecTBOBaHMsS. EnuHCTBO denoBedeckux pac. Kpuruka

pacusma

OpranusMsbl 1 OKpy>Karolias cpea

3.1

Dkonorus Kak Hayka. 3aaud W pasJelibl SKOJOTHH. MeToabl SKOJOrHYEeCKUX
UCCIIeIOBaHUM.  DKoyornyeckoe  MupoBo33peHue.  Cpenasl  oOMTaHUS

OpraHnu3MOB: BOJJHas1, HA3CMHO-BO3AyIIIHAsA, IIOUYBCHHAA, BHYTPUOPraHU3MCHHAsA

3.2

Oxonornueckue  ¢akropel. Kinaccudukanus dKojgorndeckux — (GaKTOpOB:
abuoTrnyeckne, OMOTUYECKHE W AaHTPONOreHHble. J[eWCTBUE HSKOJIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

33

AbGuotnyeckue (GakTopbl: CBET, TEMIEpaTypa, BIaXKHOCTb. DOTOMEPUOIU3M.
[TpucnocoOnenuss OpraHu3MoOB K JEHCTBHIO a0MOTHUYECKUX (HaKTOPOB.

buonornueckue puTMbl

34

bruotnyeckue ¢axTopsl. Buapl OMOTHUECKUX B3aUMOJCHCTBUIN: KOHKYPEHIIHS,
XMITHUYECTBO, MApa3UTU3M, MYTYyajlu3M, KOMMEHCAJIN3M (HaxXJeOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCAJIM3M, HEUTpau3M. 3HAYCHHE OHOTUYECKHUX

B3aMMOACHCTBUHN A1 CyHICCTBOBaHHUA OPraHU3MOB B ITPUPOIHBIX COO6H.[€CTBaX

3.5

DKOJIOTHYECKHE XApaKTCPUCTUKU IOITYJIAAI U M. OCHOBHBIE IIOKa3aTcjin
nomyJjiiguu: 4YuCJICHHOCTb, IUIOTHOCTB, POXKIAACMOCTb, CMCPTHOCTbL, MPHUPOCT,

MuUrpamus. I[I/IHaMI/IKa YUCJIICHHOCTHU IOIIYJISIIUN U eé peryjsinus

Co00111eCTBa U DKOJIOTHYECKUE CUCTEMBI

CooOmiectBo opranu3smMoB — OuorieHo3. CTpyKTypbl OHOLIEHO3a: BHUAOBas,
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MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-nomMuHaHThl. CBS3U B

OnoleHo3€e

4.2

Okojorudeckue cuctembl (3kocucteMbl). IloHstne 00 »53KocucreMe H
ouoreonenoze. DyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJYLEHTHI,
KOHCYMEHTbI, peayuneHTbl. KpyroBopoT BemecTB M TOTOK JSHEPruud B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [InieBble 1ienu u
ceth. OCHOBHBIE IIOKa3aTelM SKOCUCTEMBI: OMOMacca, MPOAYKLUS.
DKOJIOTHYECKUE MUPaMUbL: MPOIYKIMH, YUCIEHHOCTH, Onomacchl. CBOHCTBa

9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryJIsiiysl, pazsutue. CyKueccus

4.3

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO MU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBI. ATPOIKOCHUCTEMBL. Ypb60o3KOCUCTEMBL.
buonoruueckoe u X034HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpasue kak (akrop ycToiumBocTH 3KOocucTeM. CoxpaHeHHe

OHMOJIOrMYecKOro pazHooOpasus Ha 3emiie

44

VYuenue B.M. Bepnanckoro o Oumocdepe. I'paHuipl, cocTaB M CTPYKTypa
ounocdepsl. XKXuoe BemecTtBo u ero GyHkwuu. OcobeHHOCTH OMOCheEephl Kak
r7100abHOM JKOCHCTEMBI. J[MHAMHUYECKOe paBHOBECHME M OOpaTHas CBS3b B
ounocdepe. KpyroBopoTsl BemecTB U OMOTEOXMMHUYECKUE IMKIIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIITH

4.5

YenoseuecTtBo B Onochepe 3emin. AHTpONOTEHHBIE W3MEHEHUs B Omocdepe.
['mobanpHBIE YKOJIOTHUYECKUE TIPOOIIEMBI.
OcHOBa pAalMOHAJIBHOTO YNPABICHUS TPUPOAHBIMH pECcypcaMh H WX

ucnosib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYAEHUKA

1. Bwuonorusa. 10 knacc. Maceunuk B.B., KameHckuin A.A., Pybuos A.M. n gpyrue /Mop pen. MNacevHuka B.B.
AkumoHepHoe obecTBo «M3patenbctBo «lpocselleHne»
2. Bwuonorusa. 11 knacc. MNaceynuk B.B., KameHckuii A A., Pybuos A.M. n gpyrue /Tog pea. MNaceyHnka B.B.

AKLI,VIOHepHOG obuiectBo «/3gaTtenbcTBO «I'Ipocseu.l,eHme»

METOAUYECKHME MATEPHAJIBI 1JIAA YUUTEJIA

MeTtoanueckue matepuaibl miargopmbl Enunoe coaep:kanue o0pa3zoBaHus

https://edsoo.ru/metodicheskie-materialy/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. LOP

bubnunoreka [IOK https://m.edsoo.ru/7f418886

2. BupTyanbHble nabopaTopHble paboThl

https://content.edsoo.ru/lab/subject/1/

3. Ilnardopma AKmacc

https://www.yaklass.ru/

4. Tlnardopma Cram 'HA

https://bio-ege.sdamgia.ru/
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