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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke TporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIpENIeTICHUsT TMOAX00B K (hOPMHUPOBAHUIO COJACPKAHUS Yy4eOHOTO MpeaMera
«buoniorus» coctaBWwIM: KoHUeNnTyalbHble mnonoxkenus OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTH  IIeJieH, COJIepKaHus, pe3yjabTaToB oOOydYeHUus U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHHUS 00 OOITUX MENIX U
NPUHITMIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obOmero oOpasoBanusi B Poccuiickoit denepainuu, a TakKe TMOJIOXKEHUS O
cnenuduke OMONOTUH, €€ 3HAYCHUU B NMO3HAHUM KUBOUW MPUPOJIbI U 00ECIIeYEeHUN
CYIIECTBOBAaHMS uejoBeYecKoro oodmiecTBa. COrjlacHO Ha3BaHHBIM MOJIOKECHUSIM,
oTIpe/ieIeHbl OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMENsAx, 00 oOmen
CTpareruu OOydYeHHs, BOCHUTAHUS M Pa3BUTHUs OOYyYalOUIUXCS CpeACTBAMU
yuebHoro mnpenmera «buonorus», omnpenenser o0sA3aTeIbHOE IMPEIMETHOE
COJICp’)KaHME, €ro CTPYKTYpy, pacmpeieieHue 1o pasjieliaM W TeMmaM,
PEKOMEHAYEMYIO MOCIIEI0BATEIBHOCTh U3YUYECHUSI YUEOHOTO MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PaCTHBIX 0COOEHHOCTEHN 00yYaroIMnXCs.

B nporpamme mo OWONOTMM Tak)Ke YYHMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JTMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIBHON
NEeSTEeNHbHOCTH/YUEOHBIX JEHCTBUNM OOYy4YaloIMXCAd MO OCBOCHUIO COJEPKAHUS
OHMOJIOTHYECKOTO 00pa30BAHMSL.

B nporpamme no 6uonoruu (10—11 knaccel, 6a30BbI YPOBEHB) peaan3oBaH
OPUHIMI MPEEMCTBEHHOCTH B HM3yYE€HHHM OHOJoruy, Ojarogapss 4eMy B Hel
POCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IEHHOCTHBIX
OpHEHTAIUH JTMYHOCTH, SKOJIOTHUYECKOT'O MBIIIICHHUS, TIPEICTABIICHUH O 3I0POBOM
o0Opa3e XHU3HU U OEpEeKHBIM OTHOILIEHHWEM K OKpPY’XKalolleld MPUPOIHON cpere.
[TosTOoMy Hapsmy ¢ U3y4eHHEM OOIIEeONOIOTHIYECKUX TECOPUi, a TAKKe 3HAHUU O
CTPOEHHUH KMBBIX CUCTEM PA3HOrO paHTa M CYHUTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YAEIIEHO BHUMAaHUE HCIOJIb30BAHUIO
TIOJTYYCHHBIX 3HAHUH B MTOBCETHEBHOM JKU3HU IS PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCIe: NPO(UIAKTHKMA HACIEACTBEHHBIX 3a00JIEBAHMI 4YEIOBEKA, MEIHMKO-
TeHETUIECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
IEJ1eCO00pa3HOr0 TOBEJICHUS B OKpY)KAlolledl MpUpPOJHON cpele, aHaiu3a
BIIUSIHUSA XO3SMCTBEHHOM JAESTENBHOCTH 4YeJIOBeKa Ha COCTOSIHME TMPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUIICHHEC BHUMAHHUS K MPUKIIATHON HAIIPABICHHOCTH



ydueOHoro mnpenMera «buosorus» mpoauKTOBaHO HEOOXOJAMMOCTBIO OOCCIICUEHUS
YCIIOBUM JUIsI PEHICHUS] OJJHOM U3 aKTyaJIbHBIX 3a/1ay IIKOJBHOIO OMOJIOTUYECKOTO
oOpa3zoBaHMs, KOTOpas Tmpeanoiaraer (QopMupoBaHHE Yy  OO0ydaroIIUXCA
CIIOCOOHOCTH aJanTUPOBATHCS K M3MEHEHUSM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUpa.

buonoruss Ha ypoBHE cpeaHero ooOmero o0pa3oBaHHUS 3aHUMAET Ba)KHOE
Mecto. OHa obOecneuuBaeT (GOpMUpPOBAHUE Y OOYYAIOIIUXCA MPEACTaBICHUU O
HAy4YHOM KapTUHE MHpA, pacIIUpsieT ¥ 000OUIAaeT 3HAHUSA O KUBOW NpHUpOAE, €€
OTJIMYUTENIbHBIX MNPHU3HAKAX — YPOBHEBOW OpraHu3alvil U 3BOJIOLHUH, CO3JAET
yCIOBUSI ~ JJIsi:  TO3HAHHWS  3aKOHOB  JKUBOW  MPUPOJIBI,  (POPMUPOBAHUS
(GyHKIHOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pOBOrO0 W Oe3omacHoro obpasa
YKU3HU, SKOJIOTHYECKOT0 MBIIIJICHHUS, IIEHHOCTHOTO OTHOIICHUS K KHUBOW MPUPOJIC
U YEJIOBEKY.

Bosnbiioe 3HaueHne OMONI0THS UMEET TaKKe JUIsl PEIICHUsI BOCHUTATEIbHbBIX U
pa3BUBAIOIIMX  3a7a4  CPEJAHEro  o0mero  oOpa3oBaHUs,  COLMATU3AINH
oOyyaroruxcs. M3yuenue Guonioruu oOecrneynBaeT ycinoBus A (OpMUPOBAHUS
WHTEJUICKTYaJbHbIX, KOMMYHUKAIMOHHBIX W HWH(GOPMAIIUOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPhI, CIIOCOOCTBYET HMHTETpAIMU OMOJOTUYECKHX 3HAHHWHA C
MPEICTABICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJOXEHHS O TMpeJAHA3HAYCHUH Y4eOHOro MpeaMmera
«buosorus» COCTaBUJIM OCHOBY IS OIpeJeieHUus TMOJIX0J0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJIEpXKaHus, MPEACTaBICHHOIO B MporpamMme Mo
OuoJIoruu.

Ot6op coxepkanus yudeOHoOro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C TMO3MIMK KyJIbTYpOCOOOpPa3HOTO MOJAXO0/a, B COOTBETCTBUHU C
KOTOPBIM OOy4aronuecs JIO0JDKHBI OCBOMTh 3HAHUS W YMEHHUSA, 3HAUYMMBIC IS
dbopmupoBaHus 00IIEH KyJbTYphbl, ONpPEACNSIONIME aJCKBAaTHOE TIOBEJACHUE
YeJIoBeKa B OKPY’Karolleld NMPUPOJHOM cpejie, BOCTpeOOBAaHHBIC B MOBCEIHEBHOM
KU3HU U MPAKTHYECKOW aesTeapHocTH. Ocoboe MEeCTOo B ATOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUsI, KOTOPbIE CIIyKaT OCHOBOMW J1Jisi (pOPMUPOBAHUS
NpEeACTaBICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpa U
[EHHOCTHBIX  OPUEHTAlMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TyMaHHU3alluu
OMOJIOTHYECKOTO 00pa30BaAHMS.

CTpyKTypupoBaHUE COJAEpKaHUA Y4YeOHOro MaTepualia B Mporpamme I
OMOJIOTMM OCYIIECTBIEHO C Y4€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIIbHBIX OCOOCHHOCTSIX KUBOU MPHUPOJIbI, O €€ YPOBHEBOM OpraHU3allvU U
ABOJIIONMHU. B COOTBETCTBHM C 3TUM B CTPYKTYpe yueOHOTO npenmera «buoiaorus»
BBIJICJIEHBI CIIEYIONINE COAEpKaTelbHble JIMHUM: «bronorus kak Hayka. MeToabl
HAy4yHOTo To3HaHUs», «KieTka kak Ouonormdeckas cuctemay, «OpraHusm Kak
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Oouosnoruyeckas cucreman, «CucreMa M MHOTO0OOpa3ue OpraHUYECKOro MHUPAY,
«IBONIOLUSA KUBOU TPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Henp wm3yueHust ydyebHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYyYAIOIIMMHUCS  3HAaHUSAMH O  CTPYKTYPHO-(QYHKIMOHAIBHOU
OpraHW3allii >KUBBIX CHCTEM pAa3HOTO paHra W MNpUOOpeTeHHuE YMEHUU
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUH B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTxxeHue nenu u3ydeHus ydyeOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€CTIeUnBaeTCs PEIICHUEM CIEAYIONUX 3a/1ay:

OCBOEHHE OOYYaIOLIUMUCS CHCTEMbl 3HAHUI O OHOJOTMYECKHX TEOPHSX,
YUYEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTEe3aX, MPaBUIIax, CIyKalluX OCHOBOMU
Uist GOpMHUPOBAHUSL TPEACTABICHUA O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOr00Opa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3alMH, BBIJAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHrEe y OOYy4YalOIIMUXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHadu3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIAOB, WJACH M MOAXOJOB K HM3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3alluy;

CTaHOBJICHHE Yy oOydarommxcsi oOmeil KynbTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, PA3BUTUE YMEHUM OOBSICHATH U OLEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABl HA OCHOBAHUM 3HAHUU U ONbBITA, TMOJYYEHHBIX MpHU
U3y4eHUN OMOJIOTHH;

dbopMupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUWA B MPAKTUYECKOW JACSITENBHOCTH YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM KUBOU
IPUPOJIBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKHUX
HOPM IIPU NIPOBEJIEHUN OMOJIOTMUECKUX UCCIIEIOBaHM;

OCO3HaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUWA [JIsl TOBBILIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBI, JUisl (POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIs
OLICHKH MOCJIEACTBUI CBOEH JIESITEILHOCTH 10 OTHOILICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJICHUE Mep NPOPHUIAKTHKA
3a0o0sieBaHUM.

B cucrteme cpennero oOuiero oopasoBanusi yueOHbI npeamer «buonorusy,
n3ydaeMblid Ha 0a30BOM YPOBHE, SIBISIETCS 00s3aTEIbHBIM YUEOHBIM MPEIMETOM.



Jlist u3ydenusi OMojI0ruu Ha 6a30BOM YPOBHE CpPEHETO 00111ero 00pa3oBaHus
otBoAuTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puitocoueit, ITUKON, ICTETUKON U MPABOM.
Pons Ouonorum B (HOpMUPOBAHHH COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM MPUPObI (HAOMI0ACHUE, SKCTIEPUMEHT, OMKUCAaHUE,
U3MEpEHUEe, KIacCU(PUKALMs, MOJEIUPOBAHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX).

JdeMoHcTpanuu:

[Toptpetst: Y. HapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUSI )KUBON TTPUPOJIBI».

JlabopaTopHbIe M IpaKkTHYecKue padoTbl:

[Tpaktuueckass pabora No 1. «lcmonb3oBaHue pa3iMUHBIX METOJOB IpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al M.

’Kussie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3yueHus: ouonoruu. OTianuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpPTaHU3aAIMN OMOCUCTEM:
MOJIEKYJISIPDHBIM, KIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OHOTeoIeHOTHYECKui ), OnocepHBIii.

JdemoHncTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY, «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb MoJiekysl JIHK.

Tema 3. Xumnueckuii cOCTaB U CTPOCHHE KJIETKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE HJIEMEHTBHI: MaKpPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEpaJIbHBIX BEUIECTB B KieTke. lloanepkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMenumble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€JIKOBOM MOJEKyJbl (NEpBUYHAs, BTOpUYHAS, TpPETUYHAS U
YEeTBEPTUYHASL CTPYKTypa). XHUMHYECKHME CBOilcTBa OenkoB. buonornuyeckue
GyHKUIHUU OENKOB.



®epmeHTsl — Ouojormyeckue Karamuzatopsl. CtpoeHue depmeHTa:
aKTUBHBIA 1EHTp, cyOcTpaTHas cnenudpuyHocTtb. KodepmeHnTsl. Butramunsi.
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KAaTaIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pudo3a ©  Je30KCHMpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) W nonMcaxapuiabl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I103a). buonornvyeckue GyHKIMH yTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdomunuasl, crepouasl. ['MapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckne ¢GynHkuuu aunuaos. CpaBHeHHE
YTJIEBOAOB, OEIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxneunnoseie xucnorel: JIHK wu PHK. Hyxkieoruaer — MoHOMEpPHI
HyKJIenHOBBIX kucior. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune u ¢pynkunu PHK.
Buast PHK. AT®: ctpoenue u hyHKIIUU.

[uronorus — Hayka o kietke. Kinerounas Teopust — npuMep B3auMOACHCTBUS
uzeil 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Krnerka kak menoctHas >xuBasi cuctemMa. OOmmMe NTpPU3HAKH KIIETOK:
3aMKHyTasi HapyxHasi memOpana, monekynbl JJHK kak reHeruueckuit ammapar,
cUCTeMa CUHTe3a OeKa.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuornyeckas. OcoOeHHOCTH
CTpOEHHUs TpoKapuoTuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
IrpUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTE€HKA, INIMKOKAIUKC, MX
¢bynknuu. [Tnazmarnaeckas memOpana, e€ cBorictBa u pyHkiuu. [{utomnasma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
au30coMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIACTUIBI.
[Ipoucxoxaenre MHUTOXOHIpUN u mnactud. Buasl mmactua. HememOpanHbie
OpraHOMJIbl KJIETKH: PpUOOCOMBI, KJIETOYHBIA WEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. OyHKIUHA OPraHOUIOB KJIETKU. Brirrouenus.

SAnpo — perynaropHsiii 1eHTp KieTku. CTpoeHHe sjpa: siaepHas 00010YKa,
KapHOoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

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

Huarpammel:  «PacnpeneneHue XUMHYECKUMX DJJIEMEHTOB B HEXHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».

Tabmumsr u cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHue MoeKyJbl BOb», «brocunTes 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue dpepmentay, «Hykmennosbie kucnotel. JJHK», «Ctpoenue monekybi
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AT®», «CtpoeHne >yKapuoTHUYECKOM KIETKW», «CTpOEHHE >KMBOTHOU KIIETKU,
«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE TNPOKAPUOTHYECKON KIETKUY,
«CTpoeHue a1pa KIETKN», « YTIeBOIb, «JIumuabsn.

OOopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME Ul IMPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PpPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHblie n NpakTHYeCKHEe PadoThI:

JlaGopatopHass pabora Ne 1. «l/3yueHue KaTaaTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajaasbl)y.

JlabopatopHass pabora No 2. «M3ydyeHue CTpOeHHS KIETOK paCTEHUH,
KUBOTHBIX M OaKTEepHil MOJ MHUKPOCKONOM Ha TOTOBBIX MHUKpONIpEnaparax M HX
OMKCAHUE.

Tema 4. /KusHeaesTeJIbHOCTh KJICTKH.

OOmeH BemecTB, Wik MeTadomn3M. AcCuMUIAIUs (TUTaCTHYECKUiT OOMEH) U
JTUCCUMUJISIIUS  (SHEPTeTUUECKUil OOMEH) — JIB€ CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUd B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YIHEPTUHU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas ¢a3bpl (orocuHTe3a. Peakiuu
dboTocunTeza. DPpdekTuBHOCTh HoTOCUHTE3a. 3HaAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emwsie. Bausinue ycioBuil cpeibl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUI.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIue OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeIecTB, BbIJEICHUE U
AKKyMYyJIUPOBaHUE SHEPruM B KIETKE. OJTalbl SHEPreTUYECKOro OOMEHa.
I'mukomus. bpoxenune m ero Buabl. KHCIOpOOHOE OKHCICHHE, WIM KIETOYHOE
JbIXaHUE. OkucnuTenbHOE dbochopunupoBaHue. OddexTuBHOCTH
SHEPreTUYECKOro oOMeHa.

Peaknuun MatpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzanus renetwdyeckodt mHpOpManuM B KIETKE. | €HETUYECKHH KOJ W €ro
cBoiictBa. Tpanckpurnus — Matpuuabii cuaTe3 PHK. Tpancnsauus — 6uocunTtes
oenka. Ortanbl TpaHciasiuuu. KomupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs BupycoB (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI MW JKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bonesnu pacTteHuid, >KMBOTHBIX M YEJIOBEKA, BBI3BIBACMbBIC
Bupycamu. Bupyc mmmynoxaedunura yenopeka (BUY) — Bo3oyautens CITN/a.
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OOparHast ~ TpaHCKpumuus, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpauuu:

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

Tabmumer u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHUN,
«JHepreTuyeckuit oomen», «Xmopomnacty, «®Dorocunresyn, «Ctpoenue JIHK»,
«CTtpoeHue u QyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Kom,
«Bupyco», «bakrepuodarn», «Ctpoenre u xuzHeHHbId nuka Bupyca CIIN/a,
oakTeprodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanun «Yapoeane JIHK u Tpanckpurmmsy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MojJenb cTpykTypsl JJHK.

Tema S. Pa3MHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbii 1uki, Wiu >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTekarommue B uHTepdaze. Permkanus — peakuus MaTPUIHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JIMTITON THBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. Xpomatuisl.
[luTonornueckue OCHOBbI PAa3MHOXKEHUA W HWHAMBUIYAIBHOTO  pPa3BUTHS
OpPTaHU3MOB.

Henenue knetku — muto3. Craauu mutosza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJIOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIETKH — aromnTo3.

@opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioynoe U nosoBoe. Bunpl 6ecrnosnoro
Pa3sMHOXKEHUSA: JICJICHUE HAABOE, IIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE JJIS1 CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Cragnn menosa. [Iponeccsl, MpouCXondImue Ha CTagusx Meno3sa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornueckuii CMbBICT U
3HAYCHHUE MENO03a.

'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CIepMaTo30ui, SIMIEKIETKa) — CHEepPMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHHUsl SANWLEKIETOK W CHepMaro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHANIBHOE  pPa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npo0ieHne, racTpyiisinus, opraHorenes. IloctamOpuonanbHOE pa3BuTHE. THIbI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrusiHue



cpeabpl Ha Pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIC
YPOJCTBA.

Poct u pazButue pactenuii. OHTOreHE3 LBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHU, CTA/INU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmumer u cxeMmbl: «DOpMBI  pa3sMHOXKEHHUST OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOEe pa3MHOKEHHE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJIOBBIX KIJIETOK,
«Ctpoenue xpomocombl», «Knetounsiit nukmy», «Pemnmukanusa JTHK», «Murtos»,
«Metnosy, «IIpsamoe u HenpsiMoe pa3zButue», «l'aMeTorene3 y MICKONUTAKOINX U
4yesoBeKka», « OCHOBHBIE CTAIMM OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOTI, MHKpOIpEnapaThl «Cnepmaro3onasl
MJICKOTIUTAIOLIETO», «SIHIEeKIeTka mMiuekonuTarmero», «KapuoknHes B KieTkax
KOpeIllKa JyKa», MarHuTHas MOJeb-alIuIuKanus «JleeHue KIeTKW», MOJIEIb
JHK, Mmozaenb MmeTtadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIPENnaparaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renervku. Micropus pa3Buths reHeTUKHU. Ponb nuronoruu
U SMOPHUOJIOTUU B CTAHOBJIICHUM TE€HETUKHU. BKianm poCCHUUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHKH. METOIbl TEHETUKH (THOPHI0JIOTHICCKHM,
IIUTOTCHETUYECKUH, MOJEKYJISIpHO-TeHeTH4YeCKuii). (OCHOBHBIE T€HETHYECKHUE
noHATHs. ['eHeTnyeckass CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUs MPU3HAKOB, YCTAHOBIEHHbIE . MeHenem.
MoHorubpunHoe CKpellMBaHWe. 3aKOH €AMHOO0Opa3usi THOPHUIIOB TEPBOTO
nokoJieHus. IIpaBuio JOMUHMpPOBaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
I'unores3a uynctoThl rameT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCleIOBaHMS
npu3HakoB.  l{UTOreHeTHYEeCKHME  OCHOBBI  IUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanu3upyoliee ckperniuBanue. Mcrnoap30BaHue aHaTU3UPYIOLIETO CKPEITBaHUS
JUISL OTIpEIeSICHHsI TEHOTHITa OCOOH.

CueryieHHoe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBAaHUIO 'eHOB. HapyllieHue cuernieHrst rTeHOB B pE3yibTaTe
KPOCCUHIOBEpA.

XPpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYEeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE OIpEAENIEHHE Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHsle M TreTeporameTHble opraHu3Mbl. HacnegoBaHue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI N3MEHYMBOCTHU: HEHACIIEACTBEHHASI M HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAKTEPHUCTUKA
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAS.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KaUECTBEHHBIE NPU3HAKUA U HUX
HOopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHUYHUBOCTH.

HacnencrBennasi, winm TEHOTHNHYECKas, W3MEHYMBOCTb. KoMmMOMHAaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOMU
U3MEHUYMBOCTU. MyTalmoHHasi u3aMeH4YnBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUUMHbI MyTauud. MyTareHHble (aKTOPBI.
3aKOH rOMOJIOTMYECKHX PAAOB B HAaclIeACTBEHHOM n3menunsoctu H. Y. BaBuiiosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKHU
YeJI0BEKa: FeHealorn4ecKui, OJIM3HEIOBBINA, IUTOr€HETUUYECKUN, OMOXUMUYECKUA,
MOJIEKYISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONIPENICIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBeHHble 3a00JieBaHHMS 4YeEJIOBEKAa: TI'€HHBIC OOJIC3HH,
00JIe3HH C HACJIEICTBEHHOW MPepacnoyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckne W TreHeparuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHUHATIBI
310pOBOro 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JICUEHUS T€HETUYECKHUX
0one3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIMIIMHCKON
TCeHETUKHU B MPEAOTBPAIEHUH U JICUEHUN TeHETHUECKUX 3a00JI€BaHU YEIOBEKA.

JdeMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBunos.

Tabmuuel ©W  CXEMBL: «MoOHOTHOPUIHOE  CKpEIIMBaHUE U €ro
HUTOI€HETUYECKAas: OCHOBa», «3aKOH paCIICIUICHHS M €ro LUTOrE€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHUE,
«lluTonornyeckre  OCHOBBI  JIUTUOPUIHOTO  CKPEIIUBAHUSY, «Menosy,
«B3auMOnEencTBUE aAJUIENIBHBIX T'€HOB», «l'€HeTHYeckne KapTbl pPacTEHUH,
KUBOTHBIX U 4eJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukannonHas W3MeHUYMBOCTH», «HacnmemoBanue pesyc-
dakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYUBOCTD.

OO6opynoBanne: MojeIH-amIIuKau «MOHOTHOPUIHOE CKpPEIUBAHUE,
«Henonnoe nmomuHupoBaHuey, «Jurubpumnoe ckpemnuBanue», «llepexpéct
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XpOMOCOM», MHKPOCKOIl M MHKporpenapaTr «Jlpo3odpuna» (Hopma, MyTanuu
(bopMBI KPBUILEB M OKPACKH Tella), repoapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopnas pabora No 5. «M3yueHuwe pe3ysbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIpENapaTaxy.

JlabopatopHasi pabota Ne 6. «M3yueHne MoaNM(PUKAIIMOHHON U3MEHUYNBOCTH,
MOCTPOEHHUE BAPUAIMOHHOTO PSJia ¥ BAPUALIMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 myTanuil y apo30(uiibl Ha TOTOBBIX
MHKpPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HayKa M MPOLECC. 3apPOKICHHUE CEIEKIUH W JTOMECTUKALMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIEeHTpbhl MPOMCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. CopT,
OpOJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBIM U MHAMBUIYAJIbHBINA OTOOPHI B
CEJIEKUMU pPAcTeHUl M JKUBOTHBIX. OIllEHKa 3KcTepbepa. BIM3KOpOaCTBEHHOE
ckpenuBanue — HWHOpuAWHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, win rubpunHas cuna. HepoAacTBeHHOE CKpelUBaHUE — ayTOPUAMHT.
Otnanéunas rtubpuam3anuss u €€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJYyYCHUE TONUIUIOUA0B. JlOCTMXKEHHS CENEKIMU PACTEHHM, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonmorusi kak oTpacib NPOU3BOACTBA. ['€HHas WH)KEHEepHs. ITallbl
co3ganusi pexomoOuHantHo JIHK wu Ttpancrennsix opranusmon. Kierounas
nxeHepud. Kiietounsle KyJlbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKOIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okosornueckue W oTtudeckue  mpodsmembl. MO —  reHeTHYecKu
MOIU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HWBanos.

Tabmuiel 1 cxeMbl: kKapra «lIeHTphl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. MiBanoBay,
«lTomumnounus», «OO0beKTbl OuoTexHonorum», «KiaeTtouHele KyJIbTyphl U
KJIOHUpOBaHUE», « KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB AUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbCcKOX035UCTBEHHBIE PACTECHUS.
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JlabopaTopHble U pakTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTHKEHMSI CEJIEKIIMM pacTeHUH u
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1abOpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoJIOIIMOHHAA OMOJIOTHA.

[Ipennochulki BO3HMKHOBEHHSI HBOJIOINMOHHOW TEOPUHU. DBOIIOLMOHHAS
Teopusi U €€ MecTo B OMoNOruu. BrnusHue 3BOJIIOIMMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTMH U APYTUX HAYK.

CBugerenscTBa 3BOMIONMU. [laneoHTONIOrMYECKHE: MOCIEI0BATEIBHOCTD
NOSIBJICHUS BHUJIOB B MaJICOHTOJOTMYECKOW JIETOMHUCH, MEePEXOJHbIEe (HOPMBI.
buoreorpadguueckue: cxoacTro u paznuune ¢payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJACTBA W PA3NUYMUSI SMOPHOHOB PpAa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTHYHBIE,
pPYIUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTed Yy Bcex
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuna. IIpeAnochliKM BO3HUKHOBEHUS
JapBUHM3Ma. JIBWXKyIME CHUJIbI 3BOJIOUUU BUJIOB 1o JlapBuHYy (M30BITOYHOE
Pa3MHOKEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS W3MEHYMBOCTb,
O0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boouu (CTD) u €€ OCHOBHBIE MOJI0KEHHS.

MukposBomronus. [lonmynsuus kak equHUNA BUAA U 3BOJIIOLIMH.

JBroxymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTallmOHHBINA
npouecc M KOMOWHATHBHAas W3MEHYMBOCTH. [lomyssliMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUrpanus.

EctectBennbiii oTO0p — Hampasistouii Qaktop sBomonuu. DopMel
€CTECTBEHHOTO 0TOODA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojionuu. [Ipumepsl
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIMOA AN TALINH.

Bun wu BugooOpazoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Maxkpospomtorusi.  Dopmbl  3BosoLMU:  (UIETHYECKAs, JUBEPreHTHasl,
KOHBEpreHTHasi, mapasuienbHas. HeoOpaTuMocTh 3BOMIOIUY.

[Ipoucxoxkaenre OT HecHeHaIU3UPOBAHHBIX TpenkoB. IIporpeccupyromas
crnenuann3aursa. AJanTUBHAs paguanusl.

JdemoHcTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuirel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apOIbIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanne», «EctecTBeHHbINT 0TOOPY, «MHOrOo00Opa3nue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTanuoHHas
U3MEHUUBOCTE», «ApoMopdo3bl», «Waumoamantaumm», «OO0mas aereHepauus,
«/IBmwxkymue cuibl 3Boiounmny, «Kapra-cxema wmapuipyra myremectBus Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucrmocobIeHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHne», « IKOJIOTHIECKOE BUIO000PA30BAHUEY.

OO6opynoBaHKe: KOJUJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
Ha0Op TJIOJIOB U CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBICHUS 3BOJIOIUNY», OOBEMHAS MOJIEIb
«CTtpoeHue rojiIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKuus «PopMbl COXPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepexpécr
XpOMOCOM», BIaxHble npenapatbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKW», MUKpompenapat «J[po3odwmmray (Hopma, mytanmuu (OpMbI KPBIILEB U
OKpacKH Tena).

JlaGopaTopHblie 1 NpakTHYeCKHEe PadOThI:

Jlaboparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHIECKOMY
KPUTEPHUION.

JlaGoparopHas padora Ne 2. «Onmcanue nprcrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIIBHOI'O XaPAKTEPA».

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU HA 3emuie.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHHUs KU3HU Ha 3emiie: a0uoreHe3 W NaHcmepMmus. XuMUYEcKas
IBOJIIOIUSI. AOHUOTCHHBIM CHUHTE3 OPTraHWYECKHUX BEIIECTB W3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON 3BOMOLMY. HavanbHbIe 3Tanbl
ounosornueckor sBosrornuu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJETKU. [lepBble KIETKM M WX SBOJIIOLHUS.
DopMHUpPOBAHNE OCHOBHBIX TPYIIN )KUBBIX OPTAHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickas dpbl. llaneos3olickas spa u €€ mnepuoabl: KEeMOPUUCKUH,
OPAOBUKCKUM, CUIIYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKUU.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOA.

KaitHo3oiickass »3pa W €€ TMEpUOAbl: MMaJCOr€HOBBIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJornyecKux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MHUpPAa. ApoMopdo3bl y pacTeHUM u
KUBOTHBIX. [losiBNIeHME, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucteMa OpraHMYeCcCKOro MHpa Kak OTpakeHue 3Boytolnuu. (OCHOBHBIC
CUCTEMAaTUYECKHE TPYMIbl OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeactaBiieHHil o
MPOUCXOXKJIECHUM YeJioBeKa. MeToapl u3ydeHus aHTpororeHesa. CxojcTtBa u
pa3yinyuusl 4eI0BeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEJIOBEKA.

JBwxkymme — cuibl  ((akTopel) — aHTPOIIOTEHE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 >KH3HH,
U3rOTOBJIEHUE OPYIUN TPyAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBU 3BOJIOIMU YEJIOBEKA: aBCTPAIONMUTEKH, YeI0BEK
yMmeneli, YenoBek mnpsamoxonamui, YenoBek HeaHaepTalbcKud, YenoBek
pasyMHbIii. Haxonku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

Yenoseueckue packl. OcCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUTHAS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBAaTOpUaJbHAas),  MOHTOJOUIHAsS
(a3smarcko-amepukaHckasi).  UepTel  MPHUCIOCOOJICHHOCTH  MPEICTaBUTENECH
YEeJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUS. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

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

Tabmuiel 1 cxembl: «Bo3nukHOBeHHe CoOJHEUHOH CcHCTEMBI», «Pa3ButHe
OpraHuueckoro wmupa», «PacturenpbHas KieTka», <« KuUBOTHas  KJeTKay,
«IIpokapuornueckas kineTka», «CoBpeMEHHasi CHUCTeMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOECHUS YEJIOBEKa U UEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJOTHYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJOBeKa», «J/lpeBHenmune moanm», «/IpeBHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeI0BeUeCKue pacol».

O6opynoBanue:  Myisiku  «l[Ipoucxoxnenue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaldblla, KPOMAHbOHIIA), CJICNKH WU
U300pKEHUS KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeoxXpoHoOJOrHdeckass Tabnuna, Kojuiekuus «Dopmel
COXPAHHOCTH MUCKOIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpakTUHYeCKHe padoThI:

[Tpaxtuueckas padora Ne 1. «M3yueHne MCKOMAeMBbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJIJIEKITUSX).



DKCKypcHsi «IBOJIONUS OPraHMYECKOro Mupa Ha 3emie» (B eCTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIueCKui My3eil).

Tema 3. OpranusMbl U OKpy:KaK0IIasA cpeaa.

DKOJIOTHSI KaK HayKa. 3aJau U pa3/iesibl 3KOJIOTMH. MeTOo bl 3KOJIOTHYECKUX
UCCJIEI0BAaHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHHsS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okosornueckue (paxktopel. Knaccudukanus skoioruuyeckux (akTopoB:
abuoTuueckre, OMOTUYECKHME M AHTPOINOTeHHbIe. JIefiCTBHE 3KOJOTHYECKHX
(hakTOpOB Ha OPTAHU3MBI.

AlGuoTtnueckue (hakToOphl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEpruoan3M.
[IpucnocoOnenusi OpraHM3MOB K  JIGMCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buornueckue (bakTopBhL. Buner OMOTHYECKUX B3aMMOJECHUCTBUN:
KOHKYPEHIUS, XUITHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomneparus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M,
HEeUTpaiu3M. 3HAaueHHE OWMOTHMYECKUX B3aUMOJEWUCTBUM MJisi CYIIECTBOBaHUS
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH monysinud. (OCHOBHBIE TMOKa3aTeau
HNOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HIPHUPOCT,
murpanus. J[nHaMuka 4ucI€HHOCTH MOMYJISIIUU U €€ perysius.

JdemoHncTpanuu:

[ToptpeTtsi: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkenb.

Tabnuubr u cxemsl: kapta «I[Ipupogusie 30861 3emun», «Cpeapl 0OUTaHUS
opranusMoBy», «®oronepuoguzm», «llomynsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJsUUU UHDY30puu-Ty Ppenbkny, «Iluiessie nenm.

JlaGopaTopHblie U NpakTH4YeCKHe padoThl:

Jlabopatopnas padorta Ne 3. «Mopdonorudeckne ocOOEHHOCTH PacTECHUN M3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHast pabota Ne 4. «BrnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[IpakTrueckas padota Ne 2. «I[Toacu€r MIOTHOCTH MONMYJIALMNA pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo011ecTBa 1 DK0JIOTHYeCKHEe CHCTEMBI.

Coo01iecTBO opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBa,
NpPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3u B
OHOLEHO3E.

Okosoruueckre cuctembl (dkocucreMbl). Ilonarue o006 »3KocucTeME U
ouoreornieHoze. DYHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYILICHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B SKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU OHKOCUCTEMBbI. [luIieBbie LieNMM U CETH.
OcCHOBHBIE TIOKA3aTelM SKOCHUCTEMBbI: OuMoMacca, NPOAYKLHUA. DKOJIOTHYECKUE
OUPaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Omomacchl. (CBOWCTBA 3KOCHUCTEM:
YCTOWYUBOCTB, CAMOPETyYJIsALHus, pa3BuTHe. CyKueccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOWHOTO
WIH IIMPOKOJIMCTBEHHOIO JIeca.

AHTpPONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasHooOpazue kak ¢akrtop ycroiuuBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctraB u CTpyKTypa
ouochepnl. XKuBoe BemecTtBO U ero QpyHkuuu. OcobeHHOCTH Ouochepbl Kak
r7100ambHOM SKOCHCTEMBl. JlMHaAMUYeckoe paBHOBECHE W oOOpaTHasi CBA3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMUYECKUE LIUKIIBI JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Orochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbIE PKOJOTHUECKHE TTPOOIICMBI.

CocyuiectBoBaHuE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHeHue
Oounopa3zHooOpasusi Kak OCHOBa ycToiunBocTH 6uocdepsl. OCHOBA pallMOHATBHOTO
YyOpPABJICHHUS] TMPUPOJIHBIMU pEcCypcaMu M HX HUCHoJIb30BaHue. JlocTuxeHus
OHMOJIOTMHU U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

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

Tabnuubl u cxembl: «llumesbie nenu», «bUoOLEHO3: cOCTaB U CTPYKTypay,
«ITpuponubie coobmecTBa», «llenu nuTaHus», «IKOJOrMYECKass MNHUPAMHUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jiecay, « DKocucTeMa
XBOWHOTO  Jjeca», «buomeHo3s BogoéMa», «ArpoueHo3», «lIpumepHsbie
AHTPOTIOTCHHbIE  BO3JCWCTBHUS Ha HOpUPOLYy», «BakHelmme HMCTOYHHUKHU
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BO», «[louBa — BakHe#IIass cocTaBisiOIIAs
ouocdepb», «Paktopsl aerpaganuu mousy, «llapHukoBsid 3PderT», «DaKkTophI
PaIMOAaKTUBHOTO 3arpsizHeHust Ouocdepsl», «OO0mas crTpykrypa Ouocheps»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«Kpyrosopot yriepoaa B ouochepe», «KpyroBopor azora B mpupoey.

O6opynoBanue: Mojenb-anmuKaus «TunuyHble OMOLIEHO3b», repOapuil
«PactuTtenbHbIe COOOIIECTBaY, KOJUIeKINU «brolieHo3», « BpeauTenu BakHEUIIINX
CEIbCKOXO3SIMCTBEHHBIX ~ KYIbTYyp», Tepbdapuu W KOJUICKIMUM PACTCHUH U
YKUBOTHBIX, MPUHAJIEKANIUE K Pa3HBIM 3KOJIOTMYECKUM CpyIaM OAHOTO BHUAA,
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Kpacnas xnura Poccuiickoii ®enepariuu, M300paK€HUS OXPAHIEMBIX BHJIOB
PACTEHHI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMEI 11O
BbMOJIOI'NN HA BA30OBOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA30OBAHNMA

Cormacno ®I'OC COO, ycranaBnuBalTCcs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS  OOYyYalIIMMHUCA TpOorpaMM CpeaHero oOimero  oOpa3oBaHUS:
JMYHOCTHBIM, METAPEIMETHBIM H MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JTHYHOCTHBIX PE3yJbTATOB OCBOCHUS MpeaMeTa «bHOJIOrHs»
BBIJICTICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHHWE OOYYaIOIUMUCS POCCUHCKON
rpaxJaHCKOW UAECHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIlUM K OOyd4eHHI0  OuOJOoTruu,
L[EJICHANPABIICHHOE PA3BUTHUE BHYTPEHHUX YOEKIECHUM JMYHOCTH HA OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAAMIUN Pa3BUTHS OHOJIOTHYECKOIO
3HaHUSA, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0  00pa3oBaHMs, HAJIW4YME HKOJOTMUECKOTO MPaBOCO3HAHMUS,
CITOCOOHOCTH CTAaBUTH LIEJIM U CTPOUTH KU3HCHHBIE TIJIAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS mpeamera «buonorus» AOoCTUTAIOTCS B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBHHM C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMIpOIlecCaM CaMOIIO3HAHUS, CAaMOBOCIHUTAaHHS U
CaMOpa3BUTHA, PpA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTaplIeMy MOKOJIEHUIO,
B3aMMHOI'0 YBAXKCHUS, OCPEKHOr0 OTHOIIECHUS K KYJbTYPHOMY HacJEAUI0 U
TpaAULHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, TpUpoe U
OKpY’Karolen cpee.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHOoro mpeamera «buomorusy
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarONIUXCsl PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3ULIMEN JUYHOCTHU, CUCTEMOW IEHHOCTHBIX
OpPHMCHTAIlM/, TIO3UTHBHBIX BHYTPEHHHX  YOCXKJICHHH, COOTBETCTBYIOIIHX
TPaAUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMbITA JEITEIBHOCTH B MPOIIECCE peai3alli OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM MO3UIMH 00YUaIOIIETroCs KaK aKTHBHOTO H

OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;
1



OCO3HaHME CBOMX KOHCTHTYLMOHHBIX IpaB U OOS3aHHOCTEH, YyBaKCHHE
3aKOHAa W IIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TMPU CO3JAHHU
y4eOHBIX MPOEKTOB, PEUICHWN yUeOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEAENSTh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMH, KyJIbTYPHBIMH IIEHHOCTSIMH U
COLMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U HCCIEAOBATEIBCKUX 3a/1ad, YBaXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPU OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTb K TYMAaHUTApPHOW U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) NAaTPUOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOoMl Kpal, CBOK PoauHy, CBOM S3BIK U KYJBTYpY,
IIPOLIOE U HACTOSAIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUIO U MaMITHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJIECHUE H
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00I1IEeCTBa;

uneiHas yOexxJIEHHOCTh, TOTOBHOCTh K CIIY)K€HHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHME JIYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMIMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIECHUE K CBOUM POAUTEIISAM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'0 TNPUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccuu;

4) 3cTeTUY€eCKOr0 BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIEHUH];
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MOHUMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUSA KUBOW TPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDQXEHHUIO B Pa3HbIX BHUIAX HCKYCCTBAa, CTPEMJICHUE
MIPOSIBJISITh KAYECTBA TBOPUYECKON JTUIHOCTH;

S) ¢pusunyeckoro BocnuTaHUSA, (POPMHMPOBAHUA KYJILTYPbl 30POBbS H
IMOIMOHAIBHOIO 0J1aroNOJyYHUsi:

NOHMMaHUE W peaju3alus 370poBOro M Oe3omacHoro oOpasa >KU3HU
(3m0poBO€  TUTaHHWE, COOJIIOJIEHWE TUTMEHUYECKUX TIpaBUI M HOPM,
COQTAaHCUPOBAHHBIN PEXKUM 3aHIATHH © OTAbIXa, peryispHas (u3nvecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE I1EHHOCTH TMPaBWJI HHJIMBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYAIIUSX, YTPOXKAIOIINX 3JOPOBHIO M KU3HH JIFOJICH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATHS BPEAHBIX NMPHUBBIUCK (YHMOTpeOICHUS
AJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTEPCTBa, TPYA0IIO0uE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTUYECKOW W COIHMAIBHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTB;

UHTEPEC K pa3InyHbIM cepaM NpodhecCHOHAIBHON AESTENHHOCTU, YMEHHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOP Oyaymieid mnpodeccu U pearru30BbIBAThH
cOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA

AKOJIOTHYECKH IIE€JIECOO0pa3HOE OTHOIICHHE K NPHUPOAC KaK HCTOYHUKY
KHU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJNbTYphl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB U OIIEHKM MX BO3MOXHBIX TOCJIECACTBUN s
OKpY>Kalollen Cpebl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJOTHYECKUX IMPOOJIeM W MyTeH HxX
pelIeHus;

CIIOCOOHOCTh HMCITOJIb30BaTh TMPUOOpETaeMble TMPU H3YYEHUU OUOJOTHUH
3HAHUSI W YMEHUS TMpPU PEHICHUH TpoOJieM, CBS3aHHBIX C PalMOHAIbHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  TpaBWJ  TOBEJACHUS B TPUPOJE,
HAIPaBJICHHBIX Ha COXPAaHCHUE pPAaBHOBECHS B DKOCHUCTEMAax, OXPaHY BHJIOB,
9KOCHCTEM, OHOChEpHI);
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AKTUBHOE  HEINpUITHUE JIEUCTBUM, NPUHOCAIIMX Bpel  OKPYKaroLIEH
OPUPOAHON cpejie, YMEHHE NPOrHO3UPOBATH HEOJATONPHUSATHBIE HKOJIOTHYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJU4YUe PAa3BUTOrO SKOJIOTMYECKOI0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS UMM B IO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMATBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIEITEIHBHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHMAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJIbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUS MEKY JIFOJbMHU U IMO3HAHUS MUDPA;

NOHUMaHUe crnenu@ukd OWOJIOTUM Kak HayKd, OCO3HaHUs €€ poJu B
(GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
IpeacTaBlieHuss 00 OKpYXarollleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKa U
o0l1lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu mnpodsaemM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJOTUU AJII COBPEMEHHOW LMBHIIM3AIUU:
obecrieyeHus: HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh  PECypCHblE  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, NMOMCKA MyTEH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOoOeM U
ofOecrieueHuss  mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PaAllMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHU OMOJIOTMYECKUX 3HAHUU B IEIAX
MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpU U3yYE€HUU OUOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNb30BaTh MOJydyaeMble 3HAHUS MJs aHald3a u
O0OBSCHEHHSI SIBIICHUN OKPYKAIOIIEr0 MUPA W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHMsS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peuieHus NpoOJieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHME IIEHHOCTHM HAyYHOW JEATEIbHOCTHU, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENbCKYIO AESTEIBHOCTh UHIMBUIYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAHUH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHHS y4eOHOTO mpeameTa «buomorusy
BKJIFOUAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PECHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHbIC MOHATHUS, OTpakarollue
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
cUCTeMa, HayYHbIH (paKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBAaHUE,  HAOJIOJICHWE, U3MEpPEHHUE, OKCIEPUMEHT U JIPYTrHuXx),
yHUBEpCAJIbHbIC ydeOHbIe JACeHCTBHUS (IO3HABaTeNbHbIC, KOMMYHHKATHUBHBIC,

pEryJsITUBHBIE), o0ecreunBaroIme (dbopmHpoBaHue (yHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIMH OOydaloluXcs, CIOCOOHOCTD
oOyyaromuxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJIbHble ydeOHbIE JIEHCTBUA B
II03HABATEIbHOU U COLMAJIBHON IIPAKTHUKE.

MeranpeaMeTHbIE PE3YNbTaTbl OCBOCHHUS MPOrPaMMbl CPEAHEr0 OOLIEro
o0pa30BaHUsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
AeCTBUAMM:

1) 6a3oBble JIOrHYeCKHUE TeHCTBHUA:

CaMOCTOSITENIbHO  (OpMyNIHpOBaTh W aKTyaJU3UpOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOCHHHM 3HAHMM IPUEMBI JIOTMYECKOTO MBILUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaium, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJOTUYECKUX MOHATUN (BBIAEIATHh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATh
CBS3M C JIPYTUMH MOHATUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KpPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJOTUYECKHUE MOHATHUS JUIsl O0OBsICHEHUS (DAKTOB U SIBJICHUI
YKUBOW IPUPOBI;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYyKTUBHbBIC, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTpUBAaEMBbIX
SIBJICHUSX, (POPMYJIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IE€JIbHbIE cpeacTtBa I MIPEACTABIICHUS
CYILLIECTBEHHBIX CBA3E€H M OTHOIICHWH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEYMH  pa3HOr0  poja,  BBIBICHHBIX B Pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUJIaH PEIICHHs] MPOOJIEeMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIbHOCTH;

KOOPAWMHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATEIIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM ~ pa3peuieHus MpoOJieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

UCIOJb30BaTh pPa3jIMUHbIE BUABI JESATEIBHOCTH IO MOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpIpeTald, NPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIUsAX, B TOM YUCJIE TP CO3aHIH YIEOHBIX U COITUATBHBIX TPOCKTOB;

(dopMupoOBaTH HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHATUSIMU U METO/IAMH;

CTaBUTh W (OpMyJIHpOBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHOMN
JEeSITebHOCTH 1 )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajauy,
BBIJIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJACHUH, 3a71aBaTh apaMeTPbl U KPUTEPHUU PEILICHUS;

aHAIM3UPOBaTh TOJIYYCHHbIE B XOJ€ PEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJICHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHAIBHYIO CPENY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M IPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OPUTHHAIbHBIE MOIXOJbI U pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEeparype, OHOJOTMYECKUX CIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBbIX, B VIHTepHeTe), aHaIu3upOBaTh
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uHGOPMAITUIO PA3TMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUUECKU OILICHUBATh
€€ JI0CTOBEPHOCTh U HENTPOTHUBOPEUUBOCTH;

(GopMyIMpPOBaTh 3aMpPOCHl U MPUMEHSATH PA3NMYHBIE METOJbI MPU MOUCKE U
otbope Oumosormueckoil WHMOpPMAIUK, HEOOXOIUMOM IJIsi BBITIOJHEHUS yUeOHBIX
3azay;

npuOOpeTaTh OMNBIT KCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIIEHCTBOBATh KYJIbTYpPYy aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
ouosornyeckor uHbopmaru (cxeMbl, rpaduky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
OHOJOrMYecKod HH(pOpMalMe: MNPUMEHATh XHUMHYECKHE, (usnyeckue u
MaTeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMYJbI, a00peBHATYpy, HOMEHKIATYDY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJIATHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclO3HaBaHWd M 3allUThl  MH(OpManuw,
UH(OPMALMOHHON 0€30MTaCHOCTH JINYHOCTH.

OgyageHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) oOmenume:

OCYLIECTBJISATH KOMMYHHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCyXAaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJIBHO BBINOJHEHUS MNpeIaraeMon
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3UIUNA JPYTUX YYaCTHUKOB
JMasora Wil JUCKyCCUH);

pacno3HaBaTh HeEBepOAJIbHbIE CPEACTBA OOIICHMS, NOHMMAaTh 3HAUYECHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJICTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aHUMOJICHCTBHSI, TTOHUMATh
HaAMEpEHUs JIPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpEKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboThI MpU PEIICHUU OUOJIOTUYECKONU MPOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBbIX (JOPM B3aUMOJICHCTBUS MPHU PELIeHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTUKY W METOJIbl COBMECTHBIX AEHCTBHM C y4éToM OOHIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YjieHa KOJUIEKTHBA;
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NPUHUMATh [E€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiaTh poiad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pEe3YJIbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KA4ye€CTBO CBOEr0 BKJIAJla M KaXXJOTO y4YaCTHHKA KOMAaH/bl B
001Ut pe3yNbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHMBATh HAEHU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIJISITh MTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [JIs BBISBICHUS MPOOJIIeM U UX
pEIIeHNs B )KU3HEHHBIX U YICOHBIX CUTYAIUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUW IIEJIEBbIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKMBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENbHYIO JESTEIBHOCTD, BBIABIATH
po0IeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJ]a4 B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IUJIaH pElIeHHs TOpoOieMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTCHUIA;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JIeNiaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW JPYIUIUU B
pa3HBIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOWM 0Opa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLICHKY HOBBIM CHTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIBbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  IIO3HABATENBbHON  pediieKCHUd KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX TMPOLIECCOB, HX PE3YyJIbTaTOB W
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU Jisl OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLIECHHUS;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHUKEHHIO;
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IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTMX IIPU aHaIu3€ pe3yJIbTaToB
NEeATENbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

OPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTMX IIPU aHaIu3€ pe3yJIbTaToOB
NEATENbHOCTH;

IpU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YPOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHHUM, BUIbI JAESITEIBHOCTU IO MOJTYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3jIMUHBIX y4€OHBIX CUTYallUAX, a TaKXKe B peallbHbIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHbIX Cc Ouosoruei. B mporpamme mnpenMerHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM 00yUeHHUS.

[IpeameTHbie pe3ynbTaThl OCBOCHMS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa M HAYYHOTO MHPOBO33PEHMs, O BKIIAJ€ POCCHUICKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3aa4;

YMEHHME pACKpbIBaTh COJAEp)KaHHWE OUOJIOTMYECKUX TEPMHMHOB M MOHSTHM:
KU3Hb, KJETKa, OpraHu3M, MeTabonu3M (OOMEH BeIIeCTB M IpeBpallleHHe
SHEPruu), rOMeocTa3 (caMOoperyJsisilus), YpOBHEBAsE OPraHU3alUs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHUE (PEMPOIYKIIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKHE TEOpUuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOorMa MOJEKYyJIsspHON Ouosiorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (o 1ieHTpax MHOTrooOpas3usi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTteHuil H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIaJIETh METOJIAaMU HAYYHOTO IMO3HAHUS B OMOJIOTUM: HAOIIOACHUE U
OMMCAHUE >KUBBIX CHCTEM, MPOILIECCOB W SIBJICHUM, OpraHU3alus U MPOBEICHUE
OMOJOTUYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHUE  THIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIMYMHAMH, OOBSACHEHHE IOJTYYEHHBIX
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pE3yibTaTOB, MCIIOJIB30BAHHBIX HAYUYHBIX INOHATHH, TEOPHH W 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIBTATOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MPEBpALICHUs] HEPTUU B KIIETKe, (POTOCHUHTE3A,
IUTACTUYECKOTO W DJHEPreTUYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIBHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATH MOJyYEeHHBbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1IeJbl0 o0ecreyeHus: Oe30MacHOCTH CBOETO 3/0pOBbsl M 3J0POBbA
OKPY>KaIOIIUX JIIOJIeH, COOIIOIEHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHONU cpele, MOHMMaHUuE HEOOXOJMMOCTHM HCIHOJIb30BAaHUS JOCTHKEHUMN
COBPEMEHHOMU ounonoruu U OMOTEeXHOJNIOTHIA Uil  PalMOHAJIBHOTO
IPUPOAOIIOIB30BaHNS;

YMEHHE pelaTh »JJEMEHTAPHbIE TE€HETUYECKUE 3aJadyd Ha MOHO- U
TUTHOpUAHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleJOBAaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHHs HACIEAOBAHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBINOJIHATh JIA0OpATOpHBIE M MpakTU4YecKue paboThl, COOIIOIAThH
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaHUEM;

yMEHUE KPHUTHYECKHM OLEHUBATh M HUHTEPIPETHPOBATH HH(POPMALUIO
OHMOJIOTUYECKOTO COAEP)KAHMSI, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOW MH(pOpMalLMU, HAYYHO-IIOMYJISIPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEAOBAHHI B OMOJIOTHUH,
MeJUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3[1aBaTb COOCTBEHHbBIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ast OMOJIOTHYECKYI0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
WCIOJIb30BATh MOHATHITHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» 6 11
Kjlacce NOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIM O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHHSA ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOeKHbIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
IrPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUs KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEp)KaHHE OWOJIOTMYECKUX TEPMHMHOB M TOHSTHUM:
BUJI, TOMYJIALNS, TeHO(OHA, SBOIIONUS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIOLINH,
IPUCIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa30oBaHUE, JKOJOTUYECKUE (PaKTOPHI,
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DKOCHCTEMA, MPOAYLUEHTbl, KOHCYMEHTBI, PEAYLEHThl, LENU MUTaHUs,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

YMEHHUE U3JIaraTb OHOJIOTHYECKHE TeOpuu (dBOJIIOIMOHHAs Teopus Y.
JlapBrUHa, CHHTETHYECKass TEOPHUsl HBOJIOLMH), 3aKOHbl MU 3aKOHOMEPHOCTH
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TNIaBHBIX HANpaBICHUN U
nyteit sBomonuu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTIPEICNIATh TPAHUIIBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHHE BIIaJIETh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOrMU: HAOIIOJECHUE U
OMMUCAHUE KUBBIX CHUCTEM, MPOILECCOB U SIBICHUM, OpraHu3alus U MPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOTYUYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHH, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTUYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB,
OMOT€OlIEHO30B U HKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOJIEHHOCTH
OpTraHU3MOB, JEUCTBHUS DSKOJOTUYECKHX (PAKTOPOB HA OPraHW3MBI, TIEPEeHOCA
BEILIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAX, AHTPOINOIEHHBIX HM3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH IMOJIYyUYCHHbIC 3HAHUS i1 OOBSICHEHUS OUOJOTHUYECKUX
MIPOLECCOB U SIBIICHUU, JJISl MPUHATUS NPAKTUYECKUX PELUICHUH B MOBCEIHEBHOU
KHU3HU C LeNplo obecriedeHHs 0e30MacHOCTH CBOETO 3/J0pPOBbS U 3JI0POBbS
OKPY>KaIOIIUX JIF0JIeH, COOJII0IeHUSI HOPM TPaMOTHOT'O TIOBEJCHUS B OKpYXKarolen
NPUPOJHON cpejie, MOHMMaHUE HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTHXKEHUMN
COBPEMEHHOM OUOJIOTUH JIJISl PAllMOHATIBLHOTO MPUPOAOTIOIB30BaAHNUS;

yMEHHUE peliaTh dJeMEHTApHbIE OMOJIOTUYECKHE 3a/1aud, COCTABISATh CXEMbI
NIEPEHOCA BEILIECTB U SHEPTUU B IKOCUCTEMAaX (L€ MUTaHUsA);

YMEHUE BBINOJHATH JIA0OpATOpHbIE M MpakTU4YecKue padoThl, COOIIOIATh
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(pOPMAIINK, HAYYHO-TIOMYJISPHBIC
Marepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast OMoIOrMYecKyr0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN armapaT OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTBO 4acoB
Ne HaunmenoBanue pa3nenoB DJIeKTpOHHbIe (HM(pPOBbIE)
Konrpoiabnsie | IlpakTnyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
JKuBrIe cucTeMbl 1 UX
2 1 https://m.edso00.ru/5ST7ISVKFTX
OpraHu3alLMs
XUMHYECKHI COCTaB 1
3 8 1 https://m.edsoo. s/ YTLWWIJEO
CTPOEHUE KIIETKU
4 KusueneaTenbHOCTb KIETKHU 6 https://m.edsoo.ru/MEETZ2D71
PasmHoxenne n
5 WHJIUBUIYaIbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/GF6W1A7C9
OpraHU3MOB
HacaencrBennocTs n
6 s 8 1.5 https://m.edso0.ru/ONPNXJ7X6
W3MEHYMBOCTH OPTAaHH3MOB
Cenex OpPraHU3MOB.
7 JICKIHA OpTaisMoB 3 https://m.edsoo.ru/2EY34NEHR
OCHOBBI OMOTEXHOIOTHH
8 PesepBHOE BpeMmst 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO HACOB 34 0 4
110 ITPOI' PAMME
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https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KITACC

HaumenoBanue KoimnuecTBo yacos
Ne JuiekTpOoHHbBIE (UG pPOBbIE)
pa3aeiioB H TeM Kontpouabnbie | IIpakTnueckne
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMmsbl padoThI padoThI
C)
1 BOTOHHOHHAA 9 1 https://m.edsoo.ru/7F6R1ZROH
Oouosorust
Bo3nukHOBeHUE 1
2 pa3BUTHE )KU3HU Ha 9 0.5 https://m.edsoo.ru/OFLS81YBS5
3emie
OpraHusmsbl 1
3 5 1 https://m.edsoo.ru/XNFOD96AA
OKpY’KaroIas cpena
CoobmecTBa
4 9KOJIOTUYECKUE 9 https:/m.edsoo.r/ WXWAVS56F
CHUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3RIFWNQN
OBUIEE KOJIMYECTBO 14 0 )5
YACOB I10 ITPOT'PAMME ’
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https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

ITOYPOYHOE INTAHUPOBAHUME

10 KJIACC
KoauuecTBO yacos
Ne Hara DJIeKTpOHHbIe HU(pPOBBIE
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

1 buosnorus B cucreme Hayk 1 https://m.edso0.ru/O2T4D1UIS
MeTo1bl TO3HAHUS KUBOM
npupobl. [IpakTudeckas
pabota Ne 1

2 «Hcnons3oBanue 1 0.5 https://m.edsoo.ru/GAB23860W
pa3IUYHBIX METOOB MPHU
U3YYCHUN OMOJIOTHIECKIX
00BEKTOBY
buonoruyeckue cucTeMsl,

3 1 https://m.edso0.ru/A7VOYD215
MPOLIECCHI U UX U3yUYECHHE
XUMHYECKUN COCTaB KJICTKH.

4 1 https://m.edsoo.ru/L17L.I590V
Bona n MuHepanbpHbIe COH
benxu. CocTtaB u cTpoeHHe

5 P 1 https://m.edsoo.ru/V33INUWSW
OeIKOB
DepMeHTBI —
OHOJIOTHYECKHUE
KaTaJlnu3aTopPHI.
JlaGopaTtopnas pabora Ne 1

6 patop p . 1 0.5 https://m.edsoo.ru/VBPPPBGCD
«3yueHne KaTaTuTHYECKOU
aKTUBHOCTH (pepMEHTOB (Ha
IpUMEpPE aMIIIa3bl WIIN
KaTaJasbl)»



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD

Yrnesoasl. JIuouas:

https://m.edsoo.ru/OJ7NFITIS

HyxiienHOBBIE KUCIIOTBL.
ATO

https://m.edsoo.rt/ WOELRA9B3

Uctopus u meToasbl
U3yUYEHHsI KIIETKH.
Knerounas Teopus

https://m.edsoo0.1u/JXQMJOGM3

10

KieTka xaxk 1enoctHas
JKHBas1 CUCTEMA

https://m.edso0.ru/XDCLRAF1Q

11

CrpoeHne 3yKapruOTHUECKOM
kieTku. JlabopaTopHas
pabota Ne 2 «M3yuenue
CTPOEHHUsI KJIIETOK PACTEHUH,
KUBOTHBIX, TPUOOB U
OakTepui 10,1 MUKPOCKOIIOM
Ha FOTOBBIX
MHUKponpenapaTax 1 Ux
OTIMCaHHE»

0.5

https://m.edsoo.ru/KZ01WSLIY

12

OOMeH BEIIECTB UIIH
METa00IN3M

https://m.edsoo.ru/LOB3I13XYZ

13

dorocuaTe3. XeMOCHUHTES

https://m.edsoo.ru/V882FDGSF

14

DHepreTUYecKuii 0OMeH

https://m.edsoo.ru/T2LVIES3L

15

JKu3HeHHBIN ITUKIT KIETKH.
Jlenenue knetku. MuTo3.
JlaGopaTtopnast pabota Ne 3
«HaOmronenne Mmurosa B
KJIETKaX KOHYHKA KOpeITKa
JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/COINPWILF4



https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4

buocunres 6enka. Peakius

16 https://m.edsoo.ru/540F4L77W
MaTPUYHOTO CHHTE3a
T —0

17 PaHCIGIIIt HOCHITES https://m.edsoo.re/TEFDKDDWWM
Oenka
Hexnetounsie hopMbl

18 https://m.edsoo.ru/9PGSSFAIB
KU3HU — BUPYCHI
Do a3MHOXKE

19 PMP! PAsMHOMCHHA https://m.edsoo.ru/2JL XB4AOR
OpPTaHH3MOB

20 Meiios https://m.edsoo.ru/SNUXKO0X86
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
OmogoTBOpEHNUE.

21 JlaGopatophas pabota Ne 4 0.5 https://m.edsoo.ru/C291.4DXBS8
«3ydyenue crpoenus
MIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenapaTax»
14

22 FAHBHAYAIIBHOE PASBITIE https://m.edsoo.ru/MA4T8LSAD
OpPTaHU3MOB
I'eneTnka — Hayka o

23 HAaCJIE€ACTBEHHOCTU U https://m.edsoo.ru/HESOD768U
U3MEHYUBOCTH
3aKOHOMEPHOCTH
HACJICJIOBAHMSI PU3HAKOB.

24 A P https://m.eds00.ru/YYQSGIWI2
Monorubpuaaoe
CKpellUBaHNe
Jurubpuaxoe

25 CKpelIuBaHue. 3aKOH https://m.edsoo0.ru/YSNANQ65V

HE3aBUCHUMOI'O



https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V

HacCJICOJOBaHUSA IPU3HAKOB

26

CueruieHHOE Hace10BaHNue
npusHakoB. JlabopaTopHas
pabota Ne 5 «M3yuenue
pe3yabTaToB
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKpELMBaHUA y JPO30(UIIbI
Ha FOTOBBIX
MHKpOIpenapaTax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2

27

I'enernka nona.
Hacnenoanue npu3HaKos,
CLEIUIEHHBIX C IIOJIOM

https://m.edso00.ru/3GYGV47YM

28

HN3MeHUUBOCTb.
Henacnencrsennas
U3MEHYHBOCTD.
JlaGopaTopHas pa6ota Ne 6.
N3ydenue
MOIU(DUKAITIOHHOM
M3MEHYMBOCTH, IOCTPOCHHE
BAapUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBON»

0.5

https://m.edsoo.ru/M3IMHUK2VV

29

Hacnencreennas
U3MEHYUBOCTb.
JlaGopatophas pabota Ne 7.
«AHanu3 MyTauuu y
Jpo30( Ul HAa TOTOBBIX
MHUKpOTpenapaTax»»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

I'eneTnka uenoBeka

https://m.edso0.ru/XUISFS3IGA

3



https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA

PesepBHBII ypOK.
O0001IeHe MO TEME

31 1 https://m.edsoo.ru/E2IXRS2EB
«HacnencrBeHHOCTE 1
W3MEHYHBOCTH OPTAaHH3MOBY»
Ceneknys Kak Hayka U

32 1 Y 1 https://m.edsoo.1u/3128P31.98
mporiecc
MeToapl U TOCTUXKEHUSA

33 CEJIEKIIMM PaCTeHUN U 1 https://m.eds00.ru/JSK3Q6WO0J
JKUBOTHBIX
brorexHomOTHs Kak 0Tpacib

34 1 https://m.edsoo.ru/TAKI9E62K
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB 34

[10 ITPOT'PAMME

3!



https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KITACC

KoanuyecTBO 4acos

Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoxa Kontpouabnsie | IIpakTnueckue
n/n Bcero U3ydeHHusi | o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

1 IBOIIOLHA M METOR €€ 1 https://m.edsoo.ru/6KWQIKBKU
U3yUYeHUs
Hcropust pa3BuTus

2 npecTaBICHH 00 1 https://m.edsoo.ru/0SWC47SSX
SBOJIOLUU

3 MUKpPO3BOTIOLMS 1 https://m.edsoo.ru/TOFAUE4ZP
[Honmynsaums kax
aJIEeMEHTapHasl €IMHULIA
BU/JIA U HBOJIIOIUH.

4 JlabopaTtopnast pabota Ne 1 1 0.5 https://m.eds00.ru/D3UCLTSOF
«CpaBHeHUE BUIOB 1O
Mop(hooruuecKkomy
KPUTEPHUIO»
JIBrKy1ye CUiIbl

5 (amemenTapHbIe GaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
3BOJIIOLHAN

6 Ectectaenmnii otoop 1 ero 1 https://m.eds00.ru/DY32BUDOO
dopmbI
Pe3ynbrarsl 3BOMIOIMK:
MPUCIIOCOOTIEHHOCTh

7 OpraHu3MOB U 1 0.5 https://m.edsoo.rt/WAJHSTLOB

BUJI000pa3oBaHUeE.
JlabopaTtopHas pabota Ne 2

3



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

«Omnucanue
PUCTIOCOOTIEHHOCTH
opraHu3mMa u €€
OTHOCHUTEIILHOTO XapaKkTepay»

Hanpagnenns u mytu

3BOJIIOIIMH 4YCJIOBCKaA

8 https://m.edsoo.ru/PI1FI0Y V3
MaKpOdIBOJTIOITUN

9 HeobpaTumocTs 3BoOMIOIINN https://m.edsoo.ru/CLA9VCSJ]
Hctopuns xxu3Hu Ha 3eMiie u

10 p . https://m.edso0o0.ru/MJYY1MVX7
METO/IbI €€ N3yUCHUS
I 'uore3sl IPOUCX0XKICHUS

11 p A https:/m.edsoo.r/EKNHXBOS2
SKU3HU Ha 3eMile
PasBurune xus3au Ha 3emiie

12 https://m.edsoo.rt/ECINSTF62
0 3paM U NepuoiaM
OCHOBHBIE dTaIIbI PBOJIIOIAN
pPacTUTEIBLHOTO U JKUBOTHOTO
mupa. [IpakTudeckas padora

13 Ne 1 «M3yuenune 0.5 https://m.edsoo.ru/7K1LYOSCT
HICKOIIa€MBIX OCTATKOB
pacTeHUl U KUBOTHBIX B
KOJUIEKITUIX)
CoBpeMeHHas cucremMa

14 p https://m.edsoo.ru/WSEXNI9YAK
OpraHUYECKOTO MUpa
DBOJIIOLMS YEI0OBEKA

15 H https://m.edsoo.ru/ADV3JERUE
(anTpOMIOTEHE3)

K ec aKTO

16 Jmwoiyme cuitbt (Gaxrope) https://m.eds00.ru/D7JZMBYPQ
AHTPOIIOreHE3a
OCHOBHEBIE CTaaUU

17 A https://m.eds00.ru/14G19MQ4K



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K

18

Yenoseueckue pacsl U
MNPUPOAHBIE aTanTanuu
yeyoBeKa

https://m.edsoo.ru/XL7QKC5PK

19

Pe3epBHbIii ypoOK.
O0001IeHE 10 TEME
«Bo3HUKHOBEHME U
pa3BHUTHE KU3HU HA 3eMJIE»

https://m.edsoo.ru/R61L.7VY2GB

20

DKOJIoTus KaK HayKa

https://m.edsoo.ri/K46KONS61

21

Cpensl oOuTanus u
9KOJIOTHYECKHEe (DAKTOPBI

https://m.edsoo.ru/DCOIEUICY

22

AOGuotndeckue GpakTopsbl.
JlabopaTopHnas pabota Ne 3.
«Mopdonornueckue
0COOEHHOCTH PAaCTCHHUH U3
pa3HBIX MECT OOUTAHUSD.
JlaGopatopHas pabota Ne 4.
«BnusiHMe cBeTa Ha pocT U
pa3BUTHE YEPEHKOB
KOJIeyCa»

0.5

https://m.edsoo.ru/G7NF3P1NM

23

buoTtnueckue daxkTopsl

https://m.edsoo0.ru/A6Z8MGNQR

24

DKOJIOTHYECKHUE
XapaKTePUCTUKH
nomyJsiiud. [TpakTudeckast
paborta Ne 2 «IToacuér
TUTOTHOCTH TIOITYJISIIIUH
pa3HBIX BUIOB PACTCHHID»

0.5

https://m.edsoo.ru/X42J6 ABRN

25

CooOuiecTBa OpraHu3MOB —
OHOLIEHO3

https://m.eds00.ru/0T2K1PNGZ

3t



https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ

DKOJIOTUYECKUE CUCTEMBI

26 1 https://m.edsoo.ru/SILIRWZMR
(ax0cucTeMBI)
OcHOBHBIE ITIOKA3aTeIN
DKOCUCTEMBL.

27 DKOJIOTHYECKUE TUPAMUJIBI. 1 https://m.eds00.ru/NSTEWOGPE
CBOMCTBa DKOCHUCTEM.
Cykueccus

28 [IpupoHbIe 5KOCUCTEMBI 1 https://m.edsoo.rt/ WIDMMUBCS5
AHTpPOIIOTrE€HHbIE

29 1 https://m.edsoo.ru/ WRS65U3WC
3KOCHUCTEMBI
Bbuocdepa — rnodansHas

30 bep 1 https://m.edsoo.1u/2X1VG5Q18
3KOCHUCTEMA 3EMITH
3aKOHOMEPHOCTH

31 p 1 https://m.edsoo0.ru/V5JT6B387Z
CyLIeCTBOBaHMS OHOCHEpHI
YenoseuecTBo B Onocdepe

32 1 https://m.edsoo.ru/HXCDHPXDJ
3emnn
CocylIlecTBOBaHUE IPUPOIEI

33 yit PHpOA 1 https://m.edsoo.1u/187G37606
M 4eJI0BEYEeCTBA
PesepBHBIi ypOK.
O0600I11IeHIE TEMBI

34 1 https://m.eds00.ru/SWS5XCF3K6
«Coo0mecrBa u
DKOJIOTMYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB 14 )5

[10 ITIPOT'PAMME

3(



https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBFPA30BATEJLHOM TPOT'PAMMBI

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHO MPOrpaMMbl CPETHEr0 001Iero 06pa3oBaHMsd

ChopMupOBaHHOCTh 3HAHUM O MeCTe M pOJU OHOJOTMHU B CHUCTEME
HAY4YHOI'O 3HaHMs €CTECTBEHHBIX HayK, B (POPMUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa M HAyYHOTO MHUPOBO33PEHHUS; O
BKJIa/Ie POCCUHCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruy; (yHKIMOHAIBLHOW TI'PaMOTHOCTH 4YeNlOBeKa MJISl PELIeHHs

KU3HCHHBIX 3aJ1a4

VYMeHue packpblBaTh COJEpKAHWE OMOJIOTMYECKUX TEPMHHOB U
MOHSITUN: KU3Hb, KJIETKA, OpraHu3M; MeTaboyin3M (0OMEH BElIeCTB U
IIpEBpaLIEHUE DJHEPruM), TIOMEOCTa3 (caMOperyssiius), ypOBHEBas
OpraHu3alysl KUBBIX CHUCTEM, CAMOBOCIIPOU3BEACHUE (PETPOIYKIIHs),

HaCJICACTBCHHOCTb, UBMCHYUBOCTb, POCT U PA3BUTHC

VYMeHue u3naratb OMOJIOTHYeCKHe TEOpUH (KJIETOYHAasi, XpOMOCOMHas,
MyTarmonHas), 3akousl (I'. Mennens, T. Moprana, H.1. BaBusosa) u
y4eHHsd (0 LEHTpax MHOrooOpaszusi M MPOUCXOXKIEHUS KYJIbTYPHBIX
pactennii H.11. BaBuiosa), onpenenars rpaHULbl UX TIPUMEHUMOCTH K

JKHUBBIM CUCTCEMAaM

YMmenue BJIaACTh MCTOAAMU HAYYHOI'o IIO3HAHUSA B Oouoyioruu
(Ha6J’IIOI[eHI/Ie U OIIMCAHHC XHBBIX CHUCTCM, IMPOHCCCOB U SIBJIGHI/Iﬁ;
opraHu3anmnsa n IMPOBECACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHEC TUITIOTE3BI, BBISABJIICHUC 3aBHUCHUMOCTH MCKIY
HUCCIICAYCMBbIMH BCIIMUMHAMU, 00BsICHEHHE MOJIYUCHHBIX PC3YJIbTATOB,
HUCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ H 3aKOHOB; YMCHHUC

ACJIaTb BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX pGSYHI)TaTOB)

10 KJIACC

Kon
MpoBepPsAeMOro
pe3yJbTara

1

2

3

4

5

VMeHHe BBIACTATh CYIISCTBEHHBIC TMPU3HAKH BHPYCOB, KIIETOK
MMPOKapuoT W OYKaApHoT, OOAHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH  MPOIECCOB OOMEHa BEIIECTB W
NpeBpalleHusl 3HEPTUU B KIETKe, (POTOCHHTE3a, IJIACTUYECKOTO U
JHEPreTUYecKOro  oOMeHa,  XEeMOCHHTe3a,  MHUTO3a,  Meko3a,
OIIJIOAOTBOPCHUA, Pa3MHOKCHUA, WHAUBUAYAJTIbHOT'O Pa3sBUTHA

opraHusMa (OHTOI'€HE3)

A




YMeHue IIPUMCHATH IMOJIYUCHHBIC 3HaHUA JJIsL 00BICHEHHUS

OHMOJIOTMYECKHUX TMPOIIECCOB U SBJICHHA, ISl MPUHATHS MPAKTHICCKHIX
pelIeHni B MOBCEHEBHOW KU3HU B IIENSAX oOecrieueHus: 6€30MacHOCTH
CBOETO 37I0POBBS U 37I0POBBS OKPYKAIOITUX JIFOJICH, COOJTFOICHUS HOPM
IPaMOTHOTO TIOBEJICHUS B  OKPYKArOMICH

IIPUPOJHON  cpene;

IIOHHMMAaHHC HGO6XOHI/IMOCTI/I HUCIIOJIB30BaHUA IIOCTI/DKGHI/If/’I

COBpeMeHHOI‘/JI Ouosorun W OHMOTEXHOJIOTHI AJId palfMOHAJIBHOT'O

MIPUPOIONIOIB30BAHUS

YMeHue pemaTh 3JIEMEHTapHbIE T'€HETUYECKHE 3aJaud Ha MOHO- U
JUTHOPHUIIHOE CKpPELIMBaHUE, CLIETJICHHOE HACJEIOBaHUE; COCTAaBIIAThH
CXEeMbl ~ MOHOTHOPHIHOTO

CKpCUIMBaHUA JUIA MMpEaACKa3saHuA

HACJICAOBaHUA IIPU3HAKOB Y OPTaHHU3MOB

YMeHue BBIONHATH J1a0OpaTOpHbIE M MPAKTUYECKHE pPabOTHI,

cobmoaTh MNpaBuiaa Opu paboTe ¢ ydeOHBIM U JaOOPaTOPHBIM

000py10BaHHEM

YMeHHne KpUTHYECKH OLEHHMBATh U HWHTEPHPETUPOBATh MH(OPMALIHIO
OMOJIOTMYECKOT0 COJEpKaHMsl, BKIKOYAOLIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HayuHO-IIOMYJIsipHbIE MaTepHallbl);
ATUYECKHE AacleKThl COBPEMEHHBIX HCCIENI0BaHUA B OHMOJIOTHH,

MCAMIINHE, OHMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHbBIE MUCHbMEHHBIE U YCTHBIE COOOIICHMUS,
000011251 OMOJIOTHYECKYI0 WH(OPMAITUIO M3 HECKOJBKUX MCTOYHHKOB,

rpaMOTHO HCIIOJIB30BAaTh MOHSATANHEBIN amnmapar ouoJioruu

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeiHero 001ero o0pa3oBanust

CdhopmupoBaHHOCTh 3HAHUU O MECT€ U POIH OUOJIOTUU B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUPAa M HAYYHOTO MHPOBO33PEHHS; O
BKJIAJIC POCCHUCKHX M 3apyOCKHBIX YUYEHBIX-OHMOJIOTOB B Pa3BUTHE
Oouonorun; (HyHKIIMOHATLHOW TPAMOTHOCTH YENIOBEKA ISl PEIleHUs

JKMU3HCHHBIX 3a1a4

VYMmenue PaCKpbIBaTh COACPIKAaHUC OMOJIOTHYECKUX TCPMHUHOB U

MMOHATHUH: BHUI, IOITYJIALIMA, l"eHO(l)OHI[, OBOJIIONMA, ABMIXYIOHUC CHUJIbL

4:




(dakTopsI) ABOJTIOIINH, MPUCTIOCOOICHHOCTD OpTaHU3MOB,
BUI000pa30BaHUeE, HKOJIOTUYECKUE baxTopsl, IKOCHCTEMA,
MPOYLIEHTHI, KOHCYMEHTHI, pPEeAYLEHTHI, 1enu MUTAHMUS,

AKOJIOTHYECKasl MUpaMuia, OMoreoreHo3, onochepa

VYMeHue uznaraTb OMOJIOTHUECKUE Teopuu (3BOMIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYECKass TEOpHUs  DBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apojsiieBoro cxojctsa K.M. bapa, yepenosanus
IVIAaBHBIX HampasieHud u nyrei spomonuu A.H. CeBepiiosa, yueHus o
owochepe B.M.  Bepnauckoro), ompenensiTh  TpPaHUIBI  HX

MMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHHe BIAAeTh METOJAMH HAYYHOTO TIIO3HAHHS B OHOJIOTHH
(HaOmro/IeHNEe W OIMCAHUE S>KUBBIX CHUCTEM, IPOIECCOB U SIBICHUMU;
OpraHm3anusi W TMPOBEICHHE OMOJOTUYECKOrO0  IKCICPUMEHTA,
BBIIBIDKGHHWE  THUIOTE3bl;  BBIIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIICTyeMbIMU BEJIMYMHAMH, OOBSICHCHHE TOJYYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHITHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTb BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX p€3y.HBTaTOB)

YMenue BBIJIEIISITh CyILIECTBEHHBIE IIPU3HAKU CTPOCHUSA
OMOJIOTUYECKUX  OOBEKTOB:  BHMJOB, MOMYJSIIMNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOr€OLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HACJICCTBEHHOU U3MEHYUBOCTH,
€CTeCTBEHHOTO OTOOpa, BUAO0OPa30BaHUs, MPHCIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI,
[IEPEHOCA BELIECTB U IIOTOKA YHEPTUU B DKOCUCTEMAX, AaHTPOIIOTEHHBIX
M3MEHEHUHN B DKOCHUCTEMAaxX CBOEW MECTHOCTH, KPyTOBOPOTa BELIECTB U

OMOTeOXMMHYECKUX IHKJIOB B Onochepe

VYMenne IIPUMCHATH IMOJIYUCHHBIC 3HaHUA JJIsL 00BICHEHHUS
OHMOIOTHYECKUX nponeccoB u HBHGHHﬁ, IJId TIPUHATHUA MPAKTHYCCKUX
peleHHii B MOBCEITHEBHOM KM3HM B LIEJSAX oOecrieueHus 0€301MacHOCTH
CBOETO 3JI0POBbsI U 3/I0POBbsI OKPYXKAIOIIUX JFOAEH, COOIOEHNUS HOPM
IPAaMOTHOTO IIOBEJEHUS B  OKPYKAIOLIEHM MPUPOJHOM  CpEne;
IIOHUMAaHUC HGO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA IIOCTI/DKGHI/If/’I

COBpeMeHHOﬁ Ouonorun JJIL PAllMOHAJIBHOT'O IPUPOAOITIOJIB30BAHUSA

YMmenue peiaTtb 3JICMCHTAPHLIC OHMOJIOrHYECKHUE 3aJa4yu, COCTaBJIATHb

CXCMBbI IIEPCHOCA BCUICCTB U DHCPI'H B 9KOCUCTEMAX (I_IGHI/I HI/ITaHI/Iﬂ)

YMeHHe BBIMIONHATH JIA0OpAaTOpHBIE U TMPAKTUYECKUE PpadoTHI,
coOmomaTh mpaBWwja TpH padoTe ¢ y4eOHBIM U JIAOOPAaTOPHBIM

000py1I0BaHHEM




YMeHne KpUTHUECKU OLEHUBATh W HWHTEPIPETHPOBATH MH(GOPMALUIO
OMOJIOTUYECKOTO COJIePKaHMsI, BKIIOYAIOUIYIO TICEBIOHAYYHbIC 3HAHHS

U3 pa3nuuHbIX UcToyHNKOB (CMU, Hay4YHO-IOMyJIsIpHBIE MaTepHalbl);

? paccMaTpuBaTh rio0anbHble HKOJIOTUYECKUE npoOIeMbl
COBPEMEHHOCTH, ()OPMHPOBATH TI0 OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3HLIHIO
YMeHne co3iaBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIICHUS,
10 000011128 6MOJIOrHYeCcKyt0 HH(POPMAIMIO U3 HECKOJIBKHX UCTOYHUKOB,

I'paMOTHO HCII0JIb30BAaTb TTOHATHHHBIN arrapar ouoaoruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COEePKAHUS

buonorus xak Hayka

1.1

buonorus — Hayka o xuBOi mnpupoze. Pomp Ouonoruu B (HopMUpOBaHUU

COBpeMeHHOﬁ HaquOﬁ KapTUHLI MHpPA. CucremMa OMOJIOTHYECKUX HayK

1.2

Metoapl MO3HAHMUS >KHUBOU mpupoabl (Ha6J'IIOJICHI/IC, 9KCIICPUMCHT, OIIMCAaHUC,
HU3MCPCHUC, KJ'IaCCI/I(bI/IKaI_II/IH, MOJCIUPOBAHUC, CTATHUCTUYCCKAs 06pa60TKa

JTAHHBIX )

JKuBnIie ccTeMBI U X opraHnu3anms

2.1

Xusble cucrembl (OHOCHCTEMBI) Kak mpeAameT u3yudeHust ouonoruu. CBoicTBa

OMOCUCTEM U UX pa3HOOOpa3ue

2.2

YpoBHU oOpraHuzaluyd OHMOCHCTEM: MOJEKYJSIPHO-T€HETUYECKUH, KIETOYHBIH,

OpTraHU3MEHHBIH, MOMYJISAIIUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrnocepHbIit

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MHKpOJJIEMEHTBI. Bona u MuHepanbHble BemecrBa. @OyHKIMU BOABI U

MUHCPAJIBbHBIX BCIICCTB B KJICTKE. HOI[,Z[CP)K&HI/IG OCMOTHYECKOI0 Oananca

3.2

benku. CoctaB u crpoeHue OeTKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3amenumMble ¥ 3aMEHHMbBIE AMHHOKHUCIOTBI. AMMHOKHMCIIOTHBIM COCTAB.
YPpOoBHU CTPYKTYpBI OEIKOBOM MOJIEKYJbI (I€pBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYEecKHe CcBoiicTBa OenkoB. buonornueckue
GbyHKIUN OEIKOB.

depmeHTH — OMonornyeckne Karanuzatopel. CTpoeHHe (hepMeHTa: aKTUBHBIA
1eHTp, cyocrtparHas cnerupuaHocTh. Kodepmentsl. Burtamunbl. OTimdus

(bepMeHTOB OT HCOPraHNYCCKUX KAaTalIn3aToOpOB

33

VYrneBoabl: MOHOcaxapuabl (TIH0K03a, prud03a U Ae30KCUpruOo03a), aucaxapHibl
(caxapo3a, JaKTO3a) W TOJHCaxapuabl (Kpaxmai, TJIMKOTEH, IeJUII003a).
buonornyeckne GyHKINHU YIIIEBOJIOB.

Jlununel:  TpUraMLepuabl,  crepounsl,  pochonmununsl. ['mapodunabHO-
runpodoOHble cBoWcTBa. buonormueckne ¢yHkiuu JunuaoB. CpaBHeHUE

YTJICBOMAOB, OCJIKOB U JIMTIIUA0B KaK HCTOYHHUKOB SHCPTHUU

34

Hyxnennossie kucnorsl: [JHK u PHK. Hykneorusr — MOHOMEpPBI HYKJIIEHHOBBIX
kuciotr. Crpoenne u ¢yukauu JJHK. Crpoenne un ¢ynkuun PHK. ATO:

cTpoeHue u PyHKITUH

4.




3.5

[urosorus — Hayka o kierke. Kierounas teopusi. MeToapl n3y4eHus KIETOK

3.6

Krnerka xak nenoctHas xuBast cucreMa. OOLIMe NMPU3HAKU KIETOK: 3aMKHYyTast
HapyxHass MemOpana, monekynsl JJHK kak renernyeckwii ammapaT, cuctema

cuHTe3a Oelika

3.7

Tunbel KIeTOK: dyKapuoTuyeckas U mpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHUecko  kieTku. Kiierounas crenka Oakrtepuit. CtpoeHHE
AyKapuOTHUECKOM KieTKU. OCHOBHBIC OTJIMYMS PACTUTEIHLHON, XUBOTHOW M

IpUOHOM KIIETKU

3.8

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKAa, IJIMKOKAIMKC, HX
¢ynkuun. [Inazmarndeckas memOpana, e€ cBoiicTBa u pyHkimu. L{utonnasma u eé
opranouspl. OnHOMEMOpaHHBIE OPraHOWIBl KJIETKU: DHIOMIIa3MaTHUYECKas CeTh
(BIIC), ammapar T'ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHAPUH, IIacTuAbl. IIpoucxoxkieHne MHUTOXOHIAPUH W IUIacTHI. Buabl
wiactu. HememOpaHHbIE OpraHoOMIIbI KIICTKH: PUOOCOMBI, KJIETOYHBIM LIEHTP,

PECHUYKHU, KTYTHKH. (DYHKI_[I/II/I OpraHoua0B KJICTKH. Bxmrouenus

3.9

Snpo — perynsaTopHblii HeHTp KieTkd. CTpoeHue sipa: siiepHas 000J04Ka,

KapuoIuiasma, XpoMaTuH, AJAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

H(PISHCI[CSITCJ'IBHOCTB KJIICTKH

4.1

OOmeH BemiecTB, WM META00JdU3M. ACCUMUIAIUA (IUIACTUYECKUA OOMEH) H
JTUCCUMUIISIINASA (PHEPTEeTUYECKU OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIecca
Metabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHblii. Ponb

(bCpMCHTOB B OOMeHe BCIICCTB U NPCBPALICHUH SHCPI'UU B KIICTKE

4.2

®otocunTte3. CBeroBas U TeMHOBas ¢a3bl porocunTesa. Peakiun portocunresa.
D¢ dextuBHOCTh (hoTOCHHTE3a. 3HaYeHHE (HOTOCHHTE3a JUIS JKU3HU Ha 3emile.
Bnusaue ycnoBuil cpeabl Ha (OTOCHHTE3 M CHOCOOBI TOBBILIEHHUS €ro
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTE3. XEMOCHHTE3UpYIoIe OakTepuu. 3HAYCHHE XEMOCHUHTE3a s

JKA3HU Ha 3emie

4.3

DHepretudeckuii oOMeH B KieTKe. PaciiernyieHue BeIIECTB, BBIACTICHHE U
AKKyMyJIUPDOBaHUE OJHEPrdd B KIETKE. OTallbl JHEPreTHYECKOTo OOMEeHa.
I'muxonus. bpoxkenne u ero Buabl. KuciopomaHoe OKHCICHHE, WIA KIECTOYHOE

npixanue. DPPEeKTUBHOCTh YHEPTETUIECKOTO OOMEHa

44

Peakuuu matpuunoro cuntesa. I'eneruueckas unpopmanus u JIHK. Peanusanus
TeHEeTHYECKO WHpOpMaluu B KIeTKe. ['eHeTHMYecKHil KOoJ M ero CBOMCTBA.
Tpanckpunius — matpuunslii cuate3 PHK. Tpancusmus — OGuocunTe3 Oenka.

Konupoanue amunokucioT. Ponbs pubocom B OnocuHTe3e Oenka
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4.5

Heknerounsie ¢opmbl xu3Hu — BuUpychl. Mcropust otkpeitus BupycoB (.U.
WBanoBckmii). OCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIBHOCTH BHPYCOB.
bakrepuodaru. bone3Hu pacTeHHi, >XKUBOTHBIX W UEJIOBEKAa, BbI3bIBaEMbIE
Bupycamu. Bupyc nmmynonepunura genoseka (BUY) — Bo3oynurens CITNa.

[TpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA

Pa3sMHOXEeHME 1 HHIMBUAYaJIbHOE Pa3BUTHE OPTraHU3MOB

5.1

Knerounsnii 1uKiI, WiIM >KU3HEHHBIM LMK KieTku. MHTepdaza m mutos.
[Ipoueccel, mpotekaronyie B uHTEepdase. Permnmukanus — peakuus MaTPUIHOTO
cureza JIHK. Crpoenue xpomocoM. XpOMOCOMHBI Habop — KapHOTHIL
JIuniouaHBIE M TaIUIOMAHBIA ~ XPOMOCOMHBIE ~ HAaOOpBL.  XPOMATHIBI.
[{utonornyeckue OCHOBBI PA3MHOXEHUS W HWHAWUBUAYAJTBHOTO Pa3BUTH
OpraHU3MOB.

Henenne kierkn — wmuto3. Craaun mutos3a. lIponecchl, mpoucxonsiiue Ha

Pa3HbIX CTAAUAX MHUTO34d. buonorundyeckuii CMBICII MUTO3a

52

@dopMbl pa3MHOXKEHHMsI OpPraHu3MoB: Oecroioe M mojoBoe. Bunel Oecrnosioro
pa3sMHOXEHHUA: [EJIeHHEe HaJBO€, IIOYKOBAHHWE OJHO- U MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBeHHOE

KIIOHMPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJIs CCIICKINN

53

[TonoBoe pa3zMHOMXKEHHUE, €ro OTINYHUsS OT O€CIIOI0TO.
Meiio3. Craguum wmeiio3a. Ilpoueccsl, npoucxoisuie Ha CTaausgX Meilosa.
[ToBegenue xpomocom B Mmeio3e. Kpoccunrosep. buonoruueckuid CMbICIT U

3HAaYEeHNE MEN03a
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I'amerorenes — mporuecc 00pa3oBaHMsI MOJOBBIX KJIETOK y KUBOTHBIX. [lonoBbIE
JKeJIe3bl: CEMCHHUKH U ssMIHUKUA. OOpa30oBaHHE M PAa3BUTHUE IMOJIOBBIX KJIETOK —
raMmer (CIepMaTo30u, SUIEKIeTKa) — criepMaTorere3 u oorene3. OCOOCHHOCTH

CTPOCHUA SIMIIEKJIECTOK 1 CIICPMATO30U10B. OHJ'IO)IOTBOpeHI/IC. HapTeHOFCHC3

5.5

WnnuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAJIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATEHOTO PAa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npobneHue, racTpyisuus, opraHorere3. [loctamOpuonansHoe pa3Butue. Turbl
NOCTAMOPHOHANIBHOTO PAa3BUTHA: MPSIMOE, HENpsMoe (JIMYMHOYHOE). Briusaue
Cpebl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPhI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
ypOJCTBA.

Poct u pa3Butue pacrenuii. OHTOTeHEe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,

CTauu pa3BUTUSA

HaCJIGIICTBeHHOCTB U USMCHYUBOCTb OPTraHN3MOB

6.1

IIpenmer u 3agaun reHetuku. Vcropust pa3BuTus T€HETUKU. BKiax poccuiicKkux

n 38.py6e)KHBIX y‘{éHBIX B  Pa3sBUTHUC TCHCTUKH. MeTtoasl T'€HETHUKH

4




(TuOpUAOTOTUYECKHH, IHUTOT€HETHYECKHU, MOJICKYJISIPHO-T€HETHUECKHIN ).
OcCHOBHbIE TEHETHYECKHUE MOHATUA. [ eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMasi B

cxXeMax CerI_I_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJIEeJIOBaHMS TPU3HAKOB, ycTaHoBIeHHble [. MeHnenem.
MoHorubpuaHOe CKpelnMBaHHe. 3aKOH €IMHOO0Opa3usi THOPUIOB TIEPBOTO
nokoJieHus. [IpaBWiio JAOMUHUpPOBaHMS. 3aKOH pACHICIUVIEHUS MPU3HAKOB.
I'unoresa unctorsl ramer. [losHOE M HEMOJIHOE JOMUHUPOBAHUE.

JlurubpuaHoe cKpemMBaHue. 3aKOH HE3aBUCHMOTO HACIIEIOBaHUS MPH3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAUTHOPUIHOTO CKpEIIMBAHMS. AHaIU3UPYIOLIEE
CKpemmBaHue.  Mcrnosb30BaHWE — AHAIM3UPYIOIMIETO  CKpPEUIMBaHUA  JJIs

OIpeziesIeHUs] TEHOTHUIIa 0CO0U

6.3

CueruieHHoe HaclieZoBaHue npusHakoB. Pabora T. Moprana no cuersieHHOMY
HacleIoBaHUIO TreHoB. HapylieHwe cuoemieHuss TE€HOB B pe3yJibTaTe
KPOCCUHroBepa. XpOMOCOMHAasl TEOpUsl HAcIeACTBEHHOCTH. I'eHeTmdeckue
KapThl.

I'enernka mnosia. XpOMOCOMHOE OIpEETICHUE TMoja. AYTOCOMBI M IOJIOBBIE
XPpOMOCOMBI. I'omorameTHbIe H TCTCPOTraMCTHLIC OpPTraHU3MBI. HaCJICI[OBaHI/IC

MPU3HAKOB, CHCIUICHHBIX C ITOJIOM

6.4

I/I3MGH‘-II/IBOCTI>. BI/II[LI N3MCHUHNBOCTHU:. HCHACJICACTBCHHAA MW HACJICACTBCHHAA.
Pons  cpenpl B HEHACHCACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAN(DUKAIIMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIA psig W BapHAIlMOHHAS
kpuBas. Hopma peaknmm npusHaka. KosnyecTBeHHbIE M Ka4eCTBEHHBIE

MIPU3HAKU U UX HOpMa peakuuu. CBOHCTBa MOIM(UKAITMOHHONW U3MEHUYUBOCTH

6.5

HacnencrBennas, wWIM TIEHOTHIIMYECKAs, H3MCHUYMBOCTh. KoMOMHAaTHBHAas
W3MEHYUBOCTh. Meio3 U TONOBOM TMpolecc — OCHOBA KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMOHHAasE W3MEHYHMBOCTh. Kiaccudukamus MyTaImii:
TFE€HHbIE XPOMOCOMHbBIE€, FEHOMHbIE. YacToTa ¥ MpUYUHBI MyTaluil. MyTareHHbie
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHON n3MenunBoct H. M.

BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH
YeJ0BeKa: reHEeaJlOrn4ecKuu, OJIM3HELIOBBIA, LHUTOT€HETUUECKU,
OMOXWMUYECKHM, MOJCKYJSIpHO-TeHeTHUeCKui. COBpEeMEHHOE OIpeCIICHHUE
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomomipio IIl[P-ananu3a. HacnencrBeHHble 3a00jieBaHUs 4YEIOBEKA: I'€HHBIC
00se3HU, 0OJIE3HU C HACIEACTBEHHOW MPEIpacloyioKEHHOCThIO, XPOMOCOMHBIE
Oone3an. ComMaTWyeckne W TEHEpPATHBHBIC MyTaluu. [IpUHIUIBI 3710pPOBOTO
oOpa3a JKWU3HU, JTUATHOCTHKH, TPOMDUIAKTAKA ¥ JICUCHUS TCHETHYCCKUX

0OJIe3HEH. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUC. 3HadecHUE MEIUITUHCKOM

4.




TCHCTUKHU B IIPCAOTBPAIICHUN U JICUCHUH I'CHCTUICCKUX 3a00JIcBaHUM YeJIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka U Tpollecc. 3apOKIeHHE CEJNEKUUU U JIOMECTHKAI[Hs.
Yuenne H.M. BaBunoBa o0 TeHTpaX NPOUCXOXKACHUS ¥ MHOTO00pa3us
KYJbTYpPHBIX pacTeHHil. LIeHTpbl MpOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

mnmopoaa, miraMmm

7.2

CoBpeMeHHbIE METOJbl CeJIEKIMU. MaccoBbIf M MHIMBUAYAJIbHBIH OTOOPHI B
CEJIEKI[MM PAcCTEHU M KUBOTHBIX. OIllEHKa 3KcTepbepa. biM3kopoacTBEeHHOE
cKpemyBaHue — WHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YUCTBIX JIMHUH.
I'etepo3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHue — ay TOPUINHT.
Otnanénnas rubpuauszauuss U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHes u
[IOJIyYCHUE TIOJUIUIONAOB. JIOCTMIKEHUS CEJNEKIMM PACTCHHM, >KMBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buorexHosoruss Kak oOTpacib IPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTallbl
cosnanust pekomOunHanTHON JIHK wu TpaHcreHneix opranm3moB. Kiertounas
nwxeHepus.  Kierounele  KyinbTypbl. MEUKpPOKJIOHAJIbHOE  PAa3MHOKEHUE
pactennil. KioHMpoBaHME  BBICOKOIPOAYKTHUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHM3MOB. OJKOJIOTMYecKHe U 3Tudeckue mpobdiembl. MO — reHermuecku

MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

OBOJIIOIIMOHHAS OuoJorus

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuzerenbctBa  3BoyoIMM.  llajmeoHTonOrHuyeckue:  IOCIEI0BATEIBHOCTD
NOSBJICHUS BHUIOB B IAJICOHTOJIOTMYECKOW JIETOMHCH, IEPEeXOaHbIE (OPMBI
buoreorpaduueckue: cxonctBo u paznmuuue ¢ayH u (IOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXO/ICTBA M Pa3IniMsi SMOPHOHOB PAa3HBIX BUJIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTHMYHBIC, AHAJIOTUYHEIC,
PYAMMEHTapHBIE OpraHbl, aTaBU3MBL. MOJIEKYIISIPHO-OMOXMMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHX MyTell y Bcex

OpTaHU3MOB

1.2

OomounonHas  teopusa Y.  [apsuna. [Ipenmnochbuiki  BO3SHUKHOBEHHUS
IapBUHHM3MA. J[BHKyIIME CHUJIBI 3BOJIIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE

Pa3MHOXKCHHUE IIPHU OTPaHUYCHHOCTH PECYpPCOB, HGOHpelIeJ'IéHHaSI U3MCHYHNBOCTD,
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00opr0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunretnueckast Tteopust sBomouuu (CTD) u  OCHOBHbIE €€ TOJOXKEHHUS.

Muxkposomtorus. [Tonynsinus kak eIuHUIA BUAA U 3BOIIOLUN

1.4

JIBrxymue cuibl ((pakTopsl) SBONIOUUHM BHIOB B TpHpoae. MyTannoOHHBIN
nporecc ¥ KOMOWHATHBHAsT M3MEHUYMBOCTH. llomynsiiuOoHHBIE BOJHBI U Jpeid
reHoB. Mzomsanus u murpanms. EcrecTBeHHBIN 0TOOp — HampapisIonMil (hakTop
sBosIOIIMU. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucrocoOaeHHOCTh  OPraHM3MOB KakK —pe3yibTaT odBomouuu. llpumepst
NpUCIIOCOOICHUN Y OpraHu3MoB. ApoMop(O3bl U HAHOAAANITALINH.

Bun n Bunoo6pazoBanne. Kpurepun Buna. OcHoBHBIE ()OPMBI BUJ000Pa30BAHUS:

reorpaduueckoe, FKOJIOrHIecKoe

1.5

MakposBomtonius.  Dopmbl  dBONMOLMHU:  (UIETHYECKas,  JMBEpPreHTHasd,

KOHBEpreHTHas, napamienbHas. HeoOpaTumocTs 3Boonnn

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emMIie

2.1

JloHayuyHble TMIPEACTABIECHUS O 3apOKJICHUM >KU3HU. HayuHble Trunoresbl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abHOreHe3 M NaHCIepMus. XHUMHUYecKas
ABOJIIOLIMS. ODKCIIEPUMEHTAILHOE MOJATBEP)KJIEHUE XUMHUYECKOW DBOJIOLUU.
HauanbHble sTanel 6uosnorndeckoit sBomtonuu. I'mnoreza PHK-mupa. Ilepsbie

KJICTKU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII JKUBBIX OPTraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emuie mo spam u nepuojam. Karapxeil. Apxelickas u
nporepo3oiickas dpel. [lameosolickas 3pa W €€ mNepuoabl: KEeMOPUHCKH,
OPJIOBUKCKUW, CUJIYPUICKHM, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, MEPMCKHI.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHozoiickass 2pa u €€ mnepuoabl:  MAJIEOTCHOBBIA,  HEOI€HOBBIM,
AHTPOIIOT€HOBBIA. XapaKTepUCTHKA KIUMaTa W TE€OJOTMYECKHX MPOIECCOB.
OCHOBHBIE ATaITBI YBOJIIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpa. ApoMopdo3sl y
pacTeHuid M KUBOTHBIX. [losiBIEHMe, pacuBeT M BBIMUpPAHUE TPYII KUBBIX

OpraHu3MOB

23

Cucrema OpraHn4eCkKoro Mupa KaK OTpPaKCHHUC ISBOJIIOLUAH. OcHoBHBIC

CUCTEMATHUYCCKUE I'PYIIIBI OPTaHU3MOB

24

DOBOJIIOLMS YEJIOBEKA. AHTPOIOJOTHS Kak Hayka. Pa3BuThe mpeicTaBlIeHUH O
MPOUCXOKIACHUN YCIIOBCKA. MeTOI[BI HU3YUCHUSA AaHTPOIIOI'CHC3a. CXOIICTBa u
pas3nuyus 4eJoBeKa U )KMBOTHBIX. CHCTEMaTHYECKOE TTOJIOKEHUE YEeIIOBEKA.

JiBmkytue cuibl ((hakTopsl) aHTpomoreHe3a. HacneacTBeHHass U3MEHUUBOCTh U

€CTeCTBeHHbIN 0TOOop. OOulIecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJIEHHE OPYIUil
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Tpy/Zia, MBIIUICHUE, PEYb

2.5

OCHOBHBIE CTaIWM M BETBU SBOJIOIMH YEJIOBEKA: aBCTPAIONMUTEKH, YemoBek
yMenblid, YenoBek mnpsamoxondmui, YenoBek HeaHaepTanbCKui, YenoBek
pasyMHbIii. Haxogku MCKOINaeMblX OCTAHKOB, BpEeMs CYIIECTBOBAHUs, 00JACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OpYAHS

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIUE pachl: eBpOINEOUIHAs (eBpa3uickas),
HErpo-aBCTPaJIOUAHAS (3xBaTOpHANbHAs), MOHT'OJIOMIHAS (a3marcko-
amepukaHckas). YepTol mpUcnocoOIeHHOCTH MPEICTaBUTENEH YeTIOBEUECKUX pac

K YCJIOBHSIM CyLIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

OpraHu3Mbl 4 OKpyJKarolias cpeia

3.1

OKojorus Kak Hayka. 3aJaud M paslenbl 3KOJOTMU. MeTolbl IKOJIOTMUYECKUX
UCCIeIoBaHUM. DKoornyeckoe MupoBo33perue. Cpeabpl 00UTaHUSI OpraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAsA, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonornyeckue  ¢axktopsl. Knaccudukaums — 3Komoruyeckux — (QakTOpoB:
abuoTuyeckue, OMOTHYECKHME M aHTpOINOreHHble. JlelcTBUE HKOJIOIMYECKUX

(akTOpOB Ha OPraHU3MBbI

3.3

AbGuoTtnueckue (hakTophl: CBET, TeMIEepaTypa, BIaKHOCTb. POTOMEPUOIU3M.
[IpucnocoOnenuss OpraHu3MOB K  JCHCTBUIO aOMOTHYECKUX  (haKTOPOB.

buonorunueckue PUTMBI

3.4

buotnueckue dakropbl. Buasl OMoTHYeCKHWX B3aMMOACHCTBHI: KOHKYpPEHIUS,
XMIHUYECTBO, Mapa3UTU3M, MYTyalu3M, KOMMEHCAIU3M (Haxj1eOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIU3M, HEWUTpanu3M. 3HaueHHe  OUOTHYECKUX

B3aUMOJIEHCTBUI JUIsl CYIIECTBOBAHUSI OPIraHU3MOB B IIPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTUYCCKHE XapaKTCPUCTUKU MOIMyJIsIIH. OcHoBHBIC IIOKa3aTCIn
MNOomyJisiquu: 4YUCJICHHOCTB, INIOTHOCTB, POXAACMOCTb, CMCPTHOCTBH, IPHUPOCT,

Murpanus. JJuHaM1Ka YUCICHHOCTH MOIYJIALMY U €€ peryssinus

COO6IJ_ICCTBE[ " 3KOJIOT'MYCCKUC CUCTEMBI

4.1

CooOmiecTBo opraHu3mMoB — OuorieHo3. CTpyKTypel OHOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHanTel. CBsI3UM B

OHOIIEHO3E

42

OKOJIOTHYECKHE CHCTEMBI (BKOCI/ICTCMBI). ITonatue 00 bdKocHUCTEME U
6I/IOF€0H€HO3G. CDyHKIII/IOHaJH)HI)IG KOMIIOHCHTBI 3KOCHUCTCMBI: IMPOAYLUCHTHI,
KOHCYMCHTBI, pCAYUCHTHI. prFOBOpOT BCIICCTB M IOTOK DHCPTHUH B 9KOCUCTCMCE.

Tpoduueckue (nMuIIEeBbIE) YPOBHHM OJKOCUCTEMBI. [lumieBble Lemu H  CEeTH.
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OCHOBHBIE TIOKa3aTeld SKOCHCTEMBI: OHWOMAacca, MPOIYKIHS. DKOJIOTUYECKUE
MUPAMUJIBI:  TPOAYKIMH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA SKOCUCTEM:

YCTOMYMBOCTD, CAMOPETYJIsIUsA, pazBuTHe. CyKIeccus

4.3

[Ipuponanbie 3K0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOIHOIO WJIU
IIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOT€HHbIE 9KOCHUCTEMBI. ATpO3KOCHCTEMBI. YpOosKocHCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak (akrop ycroidumBocTH dkocucteM. CoxpaHeHUe

OMOJIOrMYecKOoro pa3Hooopasus Ha 3emiie

4.4

Yuyenue B.W. Bepnaackoro o Ouocdepe. I'paHuibl, coctaB U CTPyKTypa
ouocdepsl. XKuBoe BemectBo u ero (gynkuuu. OcobeHHOCTH OUMOCHEphl Kak
r7100aIbHOM 3KOCUCTEeMBI. J[MHaAMHYecKoe paBHOBECME W oOOpaTHas CBs3b B
ouocdepe. KpyroBopoTel BemecTB W OMOT€OXMMHYECKHUE IUKIBI JJIEMEHTOB

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

4.5

UYenoseuectBo B Ouochepe 3emin. AHTPONOTCHHBIE HM3MEHEHUs B Ouocdepe.
['mobanbpHBIC YKOIIOTUYECKUE TIPOOIIEMBI.
OcHOBa palMOHAIFHOTO  YNPAaBJICHUS TPUPOAHBIMH pecypcaMH W HX

ucnosnb3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIbI




KPUTEPUU OHEHUBAHUA

1. OuenuBaHKMe YCTHOTO OTBETA

Kpurepuu oleHMBaHUS YCTHBIX OTBETOB OTPaXalOT INIyOMHY TOHUMAaHUS
MaTepuaia U BlaJieHue OMOJIOTUYECKON TEPMHUHOIOTHUEH.

Onenka | OCHOBHbIE KpUTEPUU

OTBeT MOJHBIN, TOTMYHBINA, CAMOCTOSTCIBbHBIN. Y UEHHK
CcBOOOTHO BJIJICET  HAYYHOM  TEPMHHOJIOTHUEH,
MPUBOJUT COOCTBEHHBIC TIPUMEPHI, YCTaHABIIMBAET
NPUYUHHO-CJIEJICTBCHHBIC CBSI3U u JIeNaeT
o0ocHOBaHHBIC BBIBOABL. Jlomyckaercss He 0Oosee
OJTHOTO HErpyOoro HeTo4ETa.

«5» (OTJIM4YHO)

OTBeT MOJHBIN, HO ¢ HE3HAYUTEIILHBIMU HAPYIIEHUSIMHY]
MOCJIEIOBATEIbHOCTH WU HETOYHOCTSIMH B
«4» (xopomio) | onpeneeHusIX. YueHuk B LEJIOM BJIAQJICET
TEPMUHOJIOTHEH, HO MOKET HYXXJAThCS B HABOJAIINX
BOIIpocax i GopMyTUPOBKH BHIBOIOB.

PackppITo OCHOBHOE coxep)KaHHME, HO Marepualy
«3» | mznaraercs (¢parmeHTtapHo. JlomyuieHsl OWIMOKUA B

(YA10BJI€TBOPHUTEIBHO) | UCIOJIb30BAaHUU TEPMUHOB, 3aTpyAHEHHUS B

CaMOCTOSITENIbHBIX BBIBOJAX U 000OIIEHUSIX.

OCHOBHOE coOJepKaHUE HE PACKPBITO, JOMYILIEHBI

«2» | rpyOble OMMOKH B OIpENEICHHUSIX M TEPMHUHOJIOTHH,
(Hey10BJIETBOPUTEJIBHO) | KOTOPbIE YYEHHUK HE MOXET HCIPaBUTh Jaxe ¢
MOMOILBIO YUUTEIIS.

2. OueHMBaHHE MMCHLMEHHBIX H KOHTPOJBHBIX padoT

[TucemenHble pabOTHI (BKIIIOYAST TECTHPOBAHUE) OIEHUBAIOTCS 1O TOYHOCTH U
MOJHOTE  BBINOJHEHUS  3aJaHud. [[1d TECTOB  MOryT  NPUMEHSTHCS
KOJINYECTBEHHBIE IIKAJIBI.



Ouenka

[Ipouent
paBUIBHBIX
OTBETOB
(171 TECTOB)

OCHOBHBIE KpUTEPHUH

3amaHus BBIIIOJIHEHBI BEPHO U MOJHOCTHIO; B paboTax ¢

«5 | 85-100% pPa3BEPHYTHIM OTBETOM JIaHbI TMOJIHBIE, 0OOCHOBAHHBIC
MOSICHCHHUS.
3ananus BBITIOJTHEHBI c HE3HAYUTEIbHBIMY|
MOTPEIIHOCTAMH; B  OTBETaX €CTh  HEOOJBIINE
«4» | 71-84% P ’
HETOYHOCTH, HO YYEHUK JIEMOHCTPUPYET MOHUMAaHHE
OCHOBHOM HJIEH.
3amaHus BBIMOJHEHBI YAaCTUYHO, JIOMYIIEHBI OIIHUOKH
«3» | 55-70% ! > AOTIYIL ’

HO YCBOCHO OCHOBHOC COACPKAHHUC TCMBEI.

«2»

Menee 55%

3amaHusl HE BBINOJIHEHBI WM JIOMYUICHBI TPyOBIe
OIIMOKH,  CBHJETEIbCTBYIOIIME O  HEINOHUMAaHUU
MaTepuaia.

3. OuennBanue Ja00OPATOPHBIX U MPAKTHYECKUX PadOT

10

KIIFO4YCBasd

dbopma  oOmeHKH, TakKk Kak OWoJorus —  Hayka

AKCIIEpUMEHTAIbHAS. 3/1ECh OIICHUBACTCS HE TOJILKO KOHEUHBIN Pe3yJIbTaT, HO U
MPOIIECC AEATETbHOCTU, COOIOJICHNE TEXHUKU OE30MaCHOCTH.

Ounenka «5»:

. CamocTosATenbHO ONpeAesseT 1eb U TUIaH PadoThl.

. IlpaBunbHO BBIOMpaeT W MOATOTaBIMBAET OOOpyAOBaHHE, COOIIOIAET
TEXHUKY 0€30MaCHOCTH.

. IIpoBoaut HaOMIOIEHUS WIIH SKCIIEPUMEHT CTPOTO IO METOIUKE.

. AKKypaTHO oOQopMJIsieT pe3yJbTaTbl (PUCYHKH, TaOJULbI, CXEMbI) U
dbopmynnpyeT 000CHOBaHHBIE BHIBOJIBI.

Ouenka «4»:

. Brimonaser ocHOBHBIE TpeOOBaHMSA, HO JIONMYCKAaeT HE3HAYUTEIbHbIC
NOTPENIHOCTH B X0JI€ SIKCIIEPUMEHTA U OPOPMIIEHUU pAOOTHI.

. BriBogbpl copmynnpoBaHbl, HO HE MOJHOCTHIO OTPAKAIOT MOJYUEHHbBIE
pe3yabTaThlI.



Onenka «3»:

. PabGorta BEIMONHEHAa MEHEEe YEeM HAMOJOBHUHY, HO €€ OOBEM IMO3BOJISET
CZeJIaTh BHIBOJIBI I0 OCHOBHBIM BOITPOCAM.

. YYeHUK WUCHOJB30BAJ TIOMOIIb YYUTEIS WM JOMYCTHJ  OIIUOKA
HEMPUHITUITHATBHOTO XapakTepa.

Ounenka «2»:

. He nmonumaer menb pa®oThI, BHIIOJHICT AKCIECPUMEHT HEMPAaBUILHO (YTO
JenaeT  pe3yiabTaThl  HEJOCTOBEPHBIMH) WM  HApPYyIIA€T  TEXHUKY
0€30MaCcHOCTH.

4. OeHUBaHUE MeTalNPeIMETHBIX Pe3yJbTATOB (B paMKax nmpeaMera)

Ouenka pecynamusenvix YY/I (ymenue nnanuposams, 0pzanu3zoeviéambs
pabomy)

. BpIicokuii ypoBeHb: (CaMOCTOSTENBHO CTaBUT LE€JIb MCCIEIOBAHUA,
IJIAHUPYET U PEATU3YET NPOECKT.

. ba3oBblii ypoBeHb: Y4YacTByeT B IUIAHUPOBAHMM B TPYINIE, CIEIyeT
MPEJI0KEHHOMY IUIAHY, HO HYKIA€TCS B KOPPEKTUPOBKE.

- Hepocrarounsiii ypoBenb: He yyacTByeT B IIAaHUPOBAaHWUM, ICUCTBYET
XA0TUYHO.

Ouenka noznaeamenshnuvlx YYJ/[ (paboma c ungpopmaueit, no2uxa)

. Bbicoknii ypoBenb: CaMOCTOSTENIbHO HAXOAUT, OTOMPAET U aHAIU3UPYET
uH(OPMAITUIO U3 PA3HBIX UCTOYHUKOB, UCIIOJIB3YET CXEMbl U TAOIHIIBI JIJIS
OITHCAHUs HAOJIFOECHUIA.

. ba3zoBblii  ypoBeHb: licnonb3yeT  pEKOMEHIOBAHHBIE  MCTOYHUKHU
(HampuMep, y4eOHHK), OMUCHIBAET HAOJIONIEHUS MPOCTBHIMU CIIOCOO0aAMU C
IIOMOIIBIO YUUTEIS.

- HenmocrarouHnslii ypoBeHb: PaboTaeT TOJBKO MO0 KOHKPETHOW MHCTPYKLIUH,
HE MOKET ONUCATh PE3yJIbTaThl HAOJIOICHU.

Ouenka kommynukamuenvix YY/[ (paboma ¢ cpynne, ycmnas peus)

. BbIcOkHMH ypOBeHb: YUUTHIBAET MHEHUE NTAPTHEPA, APTYMEHTUPYET CBOKO
[IO3ULMI0, TPAMOTHO CTPOUT HAYUYHYIO PEYb.

- basosblii ypoBeHnb: [IpuciymmuBaercs K 4y>KOMY MHEHUIO B HEOUEBUIHBIX
Clly4asiX, CllocoO€H K JUaJIory.

. Henocrarounslii ypoBeHb: He yunTsiBaeT MHEHHE IpYTrUX, IepeOUBacT.

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JI1 YYHEHUKA
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Buogorusi: 10 -it xiacc: ba3oBeiii ypoBeHb: yueOHuK / B.B.Ilaceunux,
A.A.Kamenckuii, A.M.Py61ioB u ap.; mox pea. B.B.[laceunuka. - 6-e¢ u3.
crep. - Mockaa: [Ipoceemenue, 2024. - 223 c.: ui. - (JIuHUS KU3HM).

Buogorusi: 11 -it xiacc: ba3oBeiii ypoBeHb: yueOHuk / B.B.Ilaceunux,
A.A.Kamenckuii, A.M.Py61ioB u ap.; mox pea. B.B.Ilaceunuka. - 6-e¢ u3.
crep. - Mockga: [Ipocsemenune, 2024. - 272 c.: ui. - (JIuaus Ku3HN)

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

Buoaorus. 10—11 kaaccwl. bazoBeiii ypoBenb. [loypounsie pa3paboTKu.:
yae0. mocobue ayis obmeoopazosat. opranm3anuii / B. B. Tlaceunuxk, I'. T.
[IBenoB, T. M. Edumona. — 2-e usn., crep. — Mocksa : [Ipocsemienue,
2023. — 230 ¢. — (JIunus xu3HM).

Cucrtema OILICHKH JOCTHKEHUU IUIAHUPYEMBIX MPEAMETHBIX PEe3yJbTaTOB
ocBoeHus yueOHoro npeameta «buonorus». Cpennee oOiee oOpazoBaHue :
Metoaudeckue pekomenaarnuu / JI.A. [lapmytuna, H.A. 3arpanuunasi, A.B.

TepemoB. — Mocksa : @I'BHY «MHcTuTyT CconmepkaHus U METOJOB
obyuenusi», 2024. — 96 c.
OpraHu3anus B3aMMOJEHCTBHS «UIKOJIA — BY3 — IPEANPUATHE»

metoaudeckue pekomennanuu / H.U. Boneinuyk, JI.M. AcaHoBa : mox pen.
H.N. BonbiHuyk. — Mocksa : ®I'BHY «MHCTUTYT colepkaHusi U METOJI0B
ooyuenus um. B.C. JlenneBay, 2025. — 40 c.

DepMEeHTHI — OMOJOTUYECKHUE KAaTAIN3aTOPhl: METOIMYECKIE PEKOMEH TaIHH
/ JLLA. Tlapmrytuna, A.C. I'oponenckasi, JI.U. AcanoBa. — Mocksa : ®I'bHY
«MHCTUTYT coziepKaHUsl U METOJIOB 00yueHus», 2024. — 27 ¢
Y4yebHOo-MeToAMuecKoe O00ecleueHrne MNPOLECcCOB MPENOoJaBaHUs XUMUU,
Ouoyoruu, (U3UKU HAa YPOBHAX OCHOBHOI'O OOLIEr0 M CPEAHEro OOIIEro
oOpa3oBaHMsi €  BKJIIOYEHUEM  JOMOJHUTEIBHOIO  HMHXKEHEPHOIrO
KOMIIOHEHTa : MeTtoauueckue pekomenaaruu / H.A. 3arpanuunas, JI.A.
[Tapmytuna, A.A. fxyta, A.C. I'opoaenckas, O.H. JloreunoBa. — Mocksa :
OI'BHY «MHCTUTYT conepkaHus U METOJI0B 00ydeHus», 2024. — 73 c.
Konrekcthble 3amaun. 3aganus Kk yueOHoMy Kypcy «buosnorusy» : yueOHoe
nocobue / JI.A. TTapurytuna, JI.W. Acanosa ; nox pea. JI.A. IlapuryTuHoii. —
Mocksa : 12 ®I'BHY «WHcTuTyT copepkaHus W METONOB OOYUECHHS,
2024.-70c

[Ipaktuueckue (;1aboparopHpie) pabOTHI 1O y4eOHOMY TPEAMETY
«buomorusiy.  OcHoBHOe  oOmee oOpazoBanme. CpemHee  obmiee
obpazoBanmne : yueOHoe mocodbue / JI.A. Tlapmrytuna, A.C. 'opoaeHckas ;
nox pea. JILA. [Tapmrytunoi. — Mocksa : @I BHY «MHcTuTyT conepxanus
U METOJI0B 00yueHus», 2024. —36 ¢



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

Metognuecknii keiic. buonornsa. 10 kimacc. CrieluieHHOE HacieqOBaHUE
npusnakoB / JLLA. Ilapmytuna. — MockBa : ®DI'BHY «MuCcTHTYT
colepkaHuss W MeTonoB oOyuenus», 2024. — 12 c¢. — URL:
https://edsoo.ru/wpcontent/uploads/2025/01/biologiya _mk sczeplennoe nas
ledovanie priznakov.pdf

Metonnueckuit keiic. buonorus. 11 knacc. Pemienue 3a1a4 Ha npuMeHEHNE
13 3akoHa reneruueckoro paBHoBecus [[x. Xapau, B. BaiinGepra / JI.A.
[Tapmrytnna. — MockBa : OI'BHY «MHCTUTYT CconepkaHus U METOIOB
obyuenusi», 2024. - 14 c¢. — URL: https://edsoo.ru/wp-
content/uploads/2025/01/biologiya_mk zakon hardi_vajnberga.pdf
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