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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIPE/ICNICHUS] TOAXOA0B K (DOPMHUPOBAHMUIO COJEp)KaHHMS Y4eOHOro IpeaMera
«buonorus» coctaBwiIM: KoHUentyaibHble mnonoxkenus OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTH  IIeJieH, COJIepKaHus, pe3yabTaToB oOOy4YeHUus U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUST 00 OOITUX MENIX U
MPUHIMIIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpa3oBanus B Poccuiickoit @Denepanuy, a TakKe TOJOXKEHUS O
crienuduke OMoaoruu, €€ 3HaYeHUH B MO3HAHUU KUBOW MPUPOJILI U 00ECTICUCHU N
CYIIECTBOBaHMS yejoBeYecKoro oodmiecTBa. COTjlacHO Ha3BaHHBIM MOJIOKCHUSIM,
oTpe/IelIeHbl OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu naéT TPEACTABICHHE O MeNsAx, 00 oOmen
cTpaTeruu OOy4YeHHUs, BOCIUTAHHS W PA3BUTUA OOYUaAIOIIMXCS CpeJICTBaAMU
ydyebHoro mnpenmera «buonorus», omnpenenser o0sA3aTeIbHOE MPEIMETHOE
COJICp’)KaHUE, €ro CTPYKTYpy, pacmpeieieHue TIo pasjieliaM U TeMmaM,
PEKOMEHAYEMYIO MOCIIEI0BATEIbBHOCTh U3YyUYECHUSI YUEOHOTO MaTepuasia ¢ y4éToM
MEXIIPEIMETHBIX M BHYTPHIPEIMETHBIX CBS3€H, JOTHMKH 00pa30BaTEILHOIO
nporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yYaroImmuXCs.

B mporpamme 10 OuWONOTMH TakKe YUYWUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oO0yueHnss B (OPMHpPOBAaHMHM OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbLHOM
NEeATeIbHOCTH/YUeOHBIX JEWCTBUH OOyYarolmuXCcs IO OCBOSHHUIO COJICPKAHUS
OMOJIOTMYECKOr0 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—11 knaccel, 6a30BbIi YPOBEHB) peaan3oBaH
OPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHHM OuWojoruu, Onarogaps 4deMy B HeEH
MPOCMATPUBACTCS  HAMPABICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMN JTMYHOCTH, SKOJIOTHUYECKOTO MBIIIUICHUS, PEACTABICHUN O 3JJ0POBOM
o0pasze *KU3HU U OEpPEeKHBIM OTHOIIEHHWEM K OKpYXKaIoIIedl MpUPOIHON cpele.
[TosToMy Hapsmy ¢ M3y4eHHEM OOIIEeONOIOTHYECKUX TEOPU, a TAKKe 3HAHUU O
CTPOEHUM >KUBBIX CUCTEM PA3HOr0 paHTa U CYIIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HUX TMPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH YJIeJICHO BHUMaHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIsI PEIICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHCJIe: TMPO(QUIAKTHKYA HACIEJACTBEHHBIX 3a00JICBAHMIA UYEIOBEKA, MEIHKO-
FeHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHMS 9KOJIOTMYECKHU
1eaecoo0pa3Horo TOBEJICHHS B OKPYXKAIOIIEW NPHUPOTHON cpeae, aHaimu3a
BIIMSHUSL XO3SMCTBEHHON JAESATEILHOCTH YEJIOBEKa HAa COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIAHONW HAIIPaBIECHHOCTH
yaeOHoTO mpeamera «buosmorusy MpOIUKTOBAaHO HEOOXOIUMOCTBIO 00eCIIeUeHUs



YCJIOBUM JUIsl PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1au IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHus, KOTOpasi Ipeanojaraer (QopMupoBaHHE Yy  OOydarOIIUXCA
CIIOCOOHOCTH aJalTHPOBAThCA K HW3MEHEHUSM JUHAMUYHO Pa3BUBAOLIETOCs
COBPEMEHHOT'0 MUpa.

Bbuonorus Ha ypoBHE cpenHero oOmero oOpa3oBaHHMsS 3aHMMAeT Ba)XKHOE
mecto. OHa oOecrieunBaer (GpopMUpOBaHUE y OOyYarOUIUXCS MPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, pacliupseT U 00oOLaeT 3HaHUA O KUBOW IpHUpoie, €€
OTJINYMTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHU3allMM W JBOJIIOLHH, CO3MAET
yCIOBUSL  JJsi:  TO3HAHWS  3aKOHOB  JKMBOM  Npupoabl, (OpMUPOBaHUs
(GYHKIIMOHAIBPHOM TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0Oe3omacHOro obpasa
KU3HU, KOJIOTMYECKOTO MBIIJIEHUS, HEHHOCTHOIO OTHOLIEHUS K dKUBOU MIPUPOJIE
Y YEJIOBEKY.

Bonpmioe 3HaueHne OMOIOTUs UMEET TAKXKE JJI PEUIEHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a/Jad  CpelHero  obmero o0pa3oBaHMs,  COLHUAIU3AIIU
oOyyaroruxcsi. M3yyenue Guonioruu oOecrneuyrnBaeT ycinoBus At (OpMUPOBAHUS
UHTEJUIEKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpbl, COCOOCTBYET MHTErpaliyd OMOJOTMYECKHX 3HAHMM C
NPEICTaBICHUAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKHU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYEHHHM y4eOHOro IpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNICHUs TMOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMs, MPEJCTABIEHHOTO B MpOTrpaMMe IO
OHnosoruu.

Ot60p coxepkanus yudeOHOro mpeameTa «buosorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMK KyJIbTYpOCOOOpPa3HOTO MOAXO0/a, B COOTBETCTBUHU C
KOTOPBIM OO0y4arolMuecs: JOJKHbI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHusi 00IIEH KyJIbTYphbl, ONPEACISIONINE aJeKBATHOE TOBEIACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHON cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KHU3HU U TPaKTHUECKOM aestenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT JIEMEHTHI COJIEPXKaHUsI, KOTOPbIE CIIyKaT OCHOBOM /1Jisi (pOPMUPOBAHUS
IIPEICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHUpA U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHM3alUU
OMOJI0THYECKOTO 00pa30OBaHMS.

CTpyKTypHpoBaHUE COJEp)KaHUs y4yeOHOro Marepuana B Mporpamme Io
OMOJIOTUM OCYILIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJICHBI CIIEIYIOUIUE COAEpKaTeNbHbIe TMHNUU: «bronorus kak Hayka. Mertoasl
HAy4yHOTo To3HaHUs», «KieTka kak Ouosorumueckas cucremay, «OpraHuszM Kak



ounosorndeckas cucremayn, «Cucrema m MHOrooOpasue OpPraHHYECKOro MHPay,
«IBOJTIOIHS KUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

[enp wm3yueHust ydyebHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJNaJICHUE  OOYYAOMIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAITBHOU
OpraHM3allud KUBBIX CHCTEM pa3HOTO paHra M MPUOOpPETEeHHE YMEHUU
WCIIOJIb30BaTh ATHU 3HAHUS JUISI TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3IMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTrkeHue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha 6azoBom
ypPOBHE 00€CTICUMBACTCS PEIICHUEM CICAYIOITUX 3a/1ay:

OCBOEHHE OOYYarONUMHUCS CHUCTEMbl 3HAHMM O OMOJOTHYECKHUX TEOPHSX,
YUYEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUMOTE3aX, MPABUIIAX, CIykKaIUX OCHOBOM
s OPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa, O
METO/IaX HAYYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3un U OCOOCHHOCTSIX JKHBBIX
CHCTEM Pa3HOTO YPOBHSI OpraHU3aIMH, BbIJIAIOIIUXCSI OTKPBITUAX U COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYaIOIIMXCS IO3HABATEIbHBIX, HHTEIUICKTYyalbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIECCE aHalv3a JAHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, WIEH M TOIXOJOB K HM3YUYCHHUIO JKUBBIX CHUCTEM
pPa3HOI0 YPOBHS OpraHU3alluM;

CTAHOBJICHHE Yy OOydJaromuxcs oOmeld KyJIbTyphl, (yHKIIMOHAIBHOM
IPaMOTHOCTH, PA3BUTUE YMEHUM OOBSICHATH U OLIEHUBATH SIBJICHUSI OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W ONbBITA, TMOJYYEHHBIX MpPHU
W3y4YeHUH OMOJIOTHH;

dbopMupoBaHre y OOydYarOIIUMXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHHOCTH YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXXHOCTU IO3HAHUSI YEJIOBEKOM >KHMBOMU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS ATHICCKHUX
HOPM TIPH MPOBEJICHUU OMOJIOTHICCKUX UCCIICIOBAHMIA;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUN JUIs TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBI, J1sl GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUS;

pUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUW B TIOBCEHEBHOM KU3HU IS
OLICHKH IMOCJEACTBUN CBOEH JEATEILHOCTH MO OTHOIIEHUIO K OKPYIKAIOIIEH CPELE,
COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHHE M COOJIIOJICHWE MeEp NPOPUIAKTUKU
3a00JIeBaHUH.

B cucreme cpegnero oOmiero oOpaszoBanusi «buosjorus», uzydaemas Ha
0a30BOM ypOBHE, SBICTCS O00S3aTEIbHBIM YYCOHBIM IIPEAMETOM, BXOJISIINM B
COCTaB MpeIMETHOU 001acTh « ECTECTBEHHO-HAYYHBIE TTPEAMETHI.



Jl1st m3ydeHusi OMOJI0TMH Ha 0a30BOM YPOBHE CPEHETO 00IIero oopa3oBaHus
otBoAUTCs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezento).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMU Haykamu, pusocodueit, ITUKON, SCTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHHH COBPEMEHHOM HAy4YHOM KapTHUHBI MHpA.
Cucrema OMOJIOTUYECKUX HAYK.

Meto/bl TO3HAHUS KUBOM NMPUPObI (HAOII0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpeHue, KiIaccupuKamms, MOJCITUPOBAHUE, CTAaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

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

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

JlabopaTopHble U NpaKkTHYecKue padoThbl:

[Tpaktuueckas pabora No 1. «lcnonb3oBaHue pa3inMUHBIX METOJOB MpHU
U3yYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3al M.

KuBbie cuctembl (OMOCUCTEMBI) KaK NpeAMET U3ydeHus: Ouonorun. Otianumne
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6HOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3alMUd OMOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMoC(EepHBIA.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HWY», «YPOBHU OpraHU3aIuU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb moJiekybl JIHK.

Tema 3. Xumnuyeckuii COCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMHUYECKHUE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHTBI. Bo/la 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpAIbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u ctpoenue OeakoB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€JIKOBOM MOJIeKyJbl (NIEpBUYHAs, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBoilcTBa OenkoB. buonormyeckue
(GyHKUMN OENKOB.



®depmentsl — Ouonormueckue Katanuzatopbl. CTpoeHue QepMmeHra:
aKTUBHBIA 1EHTp, cyOcTpaTHas crnenupuyHocTtb. KodepMmeHnTsl. Buramunsi.
OTnuuust PepMEHTOB OT HEOPTaHMYECKUX KAaTaIU3aTOPOB.

VYraeBoapl: MOHOcaxapuael (TJIOKO3a, pubo3a U Ae30Kcupudo03a),
aucaxapuabel - (caxaposa, JIaKTo3a) MW Tojucaxapuibl  (Kpaxmaj, TJIMKOTEH,
HeJUTI0I103a). buonorndyeckue (yHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocoaunuasl, crepouasl. ['HapouIbHO-
ruapopoOHble  cBoiicTBa. buonornueckue ¢GyHkumu aunuaoB. CpaBHeHHE
YIJIEBOJIOB, OETKOB U JIMMHUIOB KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie kucnorel: JHK w PHK. Hykneotnast — MOHOMEpHI
HyKJIenHOBBIX kKuciaot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u GyHKIINU.

[uronorus — Hayka o kietke. Kinerounast Teopust — npuMep B3auMOACHCTBUS
uzeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTObl U3YUYEHUS KICTKH.

Knerka kak menoctHas >xuBasi cuctemMa. OOmmMe NpPU3HAKH KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak renermueckuii ammapar,
cucTeMa CuHTe3a Oeka.

Tumsl KIETOK: JyKapuoTHyecKas W mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUs TpoKapuoTuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
JYKapUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYWS PACTUTEIBbHOW, >KUBOTHOM H
IrpUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIMKC, UX
¢bynknuu. [Tnazmarnueckas memOpana, e€ cBoiictBa u pyHkiuu. [{utormiasma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxw,
an30coMbl. [1olyaBTOHOMHBIE OPraHOWIbl KJIETKU: MUTOXOHIPHUH, TIACTUIBI.
[Ipoucxoxxaenne MUTOXOHIpUUA W Tactuld. Buasl mnactun. HememOpanHbie
OpraHOWIBI KJIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTP, IIEHTPUOJH, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOUJI0B KJIETKU. Brirrouenus.

SAnpo — perynaropHslid 1ieHTp KiIeTku. CTpoeHue sjpa: siaepHas o000104Ka,
KapuoIuiazmMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BENIECTB B KIIETKE.

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 XUMHUYECKUMX DJJIEMEHTOB B HEXHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOUM MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoeKyJbl Boab», «brocunTtes 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JJHK», «Ctpoenune monekymbi



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE >KMBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe MNPOKAPUOTHUECKOW KIETKW,
«CTpoeHue sIpa KIETKN», « Y TIEeBOAbD, «JIunuasn.

OO6opynoBaHKe: CBETOBOM MHUKPOCKON, OOOpYIOBaHHE [Jisi MPOBEIACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGopatopnas pabora Ne 1. «/3yueHue KaTaqTuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEpE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopnass pabora No 2. «l3ydyeHue CTpOeHHS KJIETOK paCTEHUH,
KUBOTHBIX U OaKTepHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OMKCAHUE.

Tema 4. ’KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadoIn3M. AcCuMuUIAIuUs (TUTaCTHYECKUii OOMEH) U
JUCCUMUJIISIIUS (SHEPreTUUeCKUil OOMEH) — JBE CTOPOHBI E€IMHOr0 Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUM B IMOHUMAHUU
MeTaboau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbIii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN IHEPTUHU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTh oTOCUHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Biausinue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €TI0
NPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHI.

XeMocuHTe3. XeMOCUHTE3UpYIoIe 0akTepuu. 3HaUYeHUE XEMOCUHTE3a s
YKU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BBbIICICHUE U
aKKyMyJIUPDOBaHME DSHEPrud B KIETKE. OITambl SHEPreTHYecKoro oOMeHa.
['mukomus. bpoxenue m ero Buiabl. KHCIOpOOHOE OKHCIIEHME, WIM KJIETOYHOE
JbIXaHUE. OkucnuTENbHOE dbochopunupoBaHue. OddexTuBHOCTD
SHEPreTUYeCcKoro ooOMeHa.

Peaknuun MarpuuHoro cuHre3a. l'enHernueckas wuHpopmamus u JIHK.
Peanuzanus renetwdyeckodt wHpOpManuu B KIETKE. | €HETHYECKHH KOJ W €ro
cBoiictBa. Tpanckpurnuus — Mmatpuubii cuaTe3 PHK. Tpancnsauus — 6uocunres
Ooenka. Ortanbl TpaHciasiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HGHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynozaedpunura yenoseka (BMY) — BozOyautens CITM/a.



OOparHast ~ TpaHCKpuIllMs, peBepraza ©  uHTerpaza. llpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpanuu:

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

Tabmuiel u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPUNY,
«JHepreTuyeckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoenue JIHK»,
«CtpoeHune U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xu3HeHHbI nukn Bupyca CIIN/a,
oaxTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukamuun «Yapoeaue JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MojJenb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kietounbli 1uKII, WM KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTekaromme B uHTepdaze. Permkanus — peakuus MaTPUIHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIIL
JlunmonaHeIi M TAluvIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMaTHJIBI.
[uTonornueckne OCHOBbI PAa3MHOXKEHUA W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OPraHu3MOB.

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

[IporpamMmmupyemasi THOEIb KJIECTKH — aroITo3.

®opMbI pa3sMHOKEHHsI OPraHU3MOB: Oecrosnoe U mososoe. Bunpl 6ecnonaoro
Pa3sMHOXEHUSA: JICJICHUE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCcCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €0 3HAYCHHE JIJIS CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. IIponeccel, NpoUCXOAsIIME HA CTAIUAX Meno3a.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buosiornmueckuii CMbICI U
3HAYEHUE MEH03a.

'ameTtorenes — mpouecc oOpa3oBaHUA TMOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHUE U PA3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[l, AWIIEKIIeTKa) — CHEePMATOreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpPOEHHUsl SANWLEKIETOK W CHepMaro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTreHE3). OMOpPHOHAIBLHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npobienne, racTpynsmus, opraHorene3. IloctamOpuonanbHOE pasButue. THIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOe, HenmpsiMoe (IMYMHOYHOE). Brusinue



cpeabl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasButme pacrenuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoncTpanuu:

Tabmuiel u cxeMbl: «DOpMBI pa3MHOXKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kineTku Oakrepuit», «CTpOeHUE TMOJIOBBIX KJIETOK,
«Ctpoenue xpoMocombl», «Knerounsiii mukmy, «Pemmukamus JTHK», «Mutosy,
«Meno3sy, «IIpamoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MIEKOIUTAIOINX U
4eJI0BeKa», «OCHOBHBIE CTAJIMU OHTOT'E€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3onasl
MJICKONIUTAIOIIETO», «SHIeKIeTka MiueKonuTarmeroy, «Kapuokunes B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJEJb-alIuiuKauus «/lejieHue KIeTKn», MOJEIb
JIHK, monenp meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

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

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIPENnaparaxp».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reneruku. Micropus pa3BuThs reHETUKHU. Ponb nuronoruu
¥ dMOpPHOJIOTUM B CTAaHOBJIICHWHM TE€HETUKH. BKiam poccuilckux M 3apyOeHBIX
y4EHBIX B pa3BUTHE TCHETHUKH. MeETOoJbl TEHETUKH (THOPHI0JIOTHICCKHM,
[IUTOTCHETUYECKUH, MOJEKYIIpHO-TeHeTH4YeCKUii). (OCHOBHBIE TI'€HETUYECKHE
noHATHs. ['eHeTn4yeckass CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MoHoruOpuiHOe CKpelMBaHuEe. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOIO
nokoJieHus. IIpaBuio JOMUHMpPOBaHMS. 3aKOH PACHICIICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [10JIHOE M HEMTOJTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCHUMOTO  HAacCleIOBaHMS
npu3HakoB.  [{UTOreHeTHYeCKME  OCHOBBI ~ JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenBanue. Mcnoap30BaHne aHAIUM3UPYIONIETO CKPEIIMBAHUS
JUISL OTIPEICSICHHS TEHOTHIIA OCOOH.

CuernyieHHoe  HacienoBaHue TmpuszHakoB. Pabora T. Moprana 1o
CLEIUIEHHOMY HACJIE€JOBaHUIO I'eHOB. HapyllleHue cuerieHrst reHOB B pe3yabTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOpUS HACJIEACTBEHHOCTU. [ eHeTHYeCcKue KapThl.



I'eneruka noma. XpoMOCOMHOE OIpeAeneHue mona. AyTOCOMbI U TOJOBBIE
XpoMocoMbl. ['omMoramMeTrHsie W reTeporaMeTHble oOpraHu3Mbl. HacnepoBaHue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3menunBOCTh. BUBI N3MEHYNBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MOJAU(PUKALMOHHON M3MEHUYMBOCTU. BapualimoHHbIi psiJl M BapUallMOHHAS KPUBAs.
Hopma peakuuu mpusHaka. KolWueCTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOpMa peakinu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnenctBennasi, wiM TEHOTHUNIMYECKas, W3MEHYMBOCTh. KomOWHaTHBHAs
W3MEHYMBOCTb. Melo3 W TMOJOBOM mpolecc — OCHOBa KOMOWHATHUBHOM
U3MEHUYMUBOCTU. MyTalmoHHasi U3BMEeHUUBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTaluil. MyTareHHble (pakTophbI.
3aKOH rOMOJIOTMYECKHUX PAOB B HaciueacTBeHHoW n3menunBocty H. Y. BaBunosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka wenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKHU
YyeJIOBEKa: TCHCAIOTHYCCKUM, OTU3HEIIOBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHOE ONIPENIECIICHHE TE€HOTHIIA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBeHHble 3a00JieBaHMS 4YeJIOBEKAa: TI'€HHBIC OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MpPeIpacnoyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMMBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, MPOPUIAKTUKH U JICYECHUS T€HETUYECKUX
Oose3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYECHHWE MEIUIIMHCKOMN
TE€HETUKHU B MPEAOTBPAIEHUH U JICUCHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHcTpanuu:

[Toptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Peconckuii, H. 1. BaBuios.

Tabmumet w cxembl:  «MOHOTMOpPUIHOE  CKpEIIMBAaHHE MW €r0
LIUTOT€HETUYECKAsT OCHOBa», «3aKOH pAaCIICIUIEHHS M €ro LUTOrE€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  rameT», «JluruOpuaHoe  CKpEIIMBaHHEY,
«uTomorudyeckue OCHOBBI JTUTUOPUTHOTO CKpELIUBAHUA, «Meiio3y,
«B3anmoAenuCcTBUE AQJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapThl PACTEHU,
KUBOTHBIX WU 4eJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUNIEHHOrO0 ¢ Tmojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHYUBOCTY, «MoaudukamonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
dakTopay», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHAas U3MEHYUBOCTD.

OO6opynoBanne: Mojenu-anmIuKanmun  «MOHOTHOPUIHOE CKpEIUBAHUE),
«Henonnoe nomuuupoBaHuey, «JuruOpumnoe ckpeniuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl M MHKporpenapaT «Jlpo3odpuna» (Hopma, MyTauuu
(bOopMBI KPBUIBEB U OKpPACKH Teia), repdapuii «['opox moceBHON.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlaboparopnas pabora No 5. «M3yueHuwe pe3ysbTaTOB MOHOTHOPUIHOTO M
OUTHOPUIHOTO CKPEUIMBAHUS Y APO30(pHIIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

Jlabopatopnasi pabora Ne 6. «M3yuenne MoAN(PUKAIIMOHHON U3MEHUYNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOI0 PsiZia U BApUALIMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTauuid y Ipo30(Quibl HA TOTOBBIX
MUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocraBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknysi Kak HayKa U MPOLECC. 3apOKJICHHUE CEJNCKIUH U JIOMECTUKAIIUS.
Yyenne H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOro00Opasus
KYJbTYPHBIX pacTeHUM. LIEHTpbhl MPOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. CoOpT,
OpOJ1a, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIMH. MacCoBBIM U MHAMBUIYAJBHBINA OTOOPHI B
CEJIEKIMN pPAcTeHUl M JKUBOTHBIX. OIllEHKa »KcTephepa. BIM3KOpOJICTBEHHOE
CKpelmirBaHue — UHOpuauHr. Yucrtas nuHusA. CKpelIMBAaHME YMCTHIX JIMHHM.
I'ereposuc, wnu rubpunHas cuna. HepoAacTBeHHOE CKpellUBaHUE — ayTOPUAMHT.
Otpanénnass rubpuauzanuss u €€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
MOJYyYEHUE TNOJUIUIONAO0B. JlOCTMKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOU3BOACTBA. ['€HHAsh WHXKEHepHUsa. OTalbl
co3ganusi pexomOuHanTHo JIHK wu Ttpancrennsix opranusmoB. Kierounas
uHKeHepus. Kierounele KyabTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KiioHnnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okosoruueckue W dtudeckue  npodmembl. I'MO - reHeTmyecku
MOJAU(PUIIUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

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

Tabmumbsl 1 cxembl: kapta «LleHTpbl NpOUCXOXKIEHHST W MHOroo0Opasus
KYJbTYPHBIX pacTeHui», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacrenuity, «OTnanéHHas rudpuausamus», «Padotel akagemuka M. @. MiBanoBay,
«llomumnonnusa», «OObEKTBl OuoTexHONOrUM», «KieTouHble KyJabTypbl U
KJIOHUpOBaHHeE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

OO6opynoBanue: MyJISKHU TUIOJIOB M KOPHETIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacTteHuil, repdbapuit «CeabCKOX035UCTBEHHbBIE PACTEHUSI.



JlaGopaTopHblie U NpakTHYeCKHEe PadOThI:

Okckypeust «OCHOBHBIE METOABI W JOCTHUKEHUS CEJICKIIMU PACTeHUM W
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIM  y4acTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpHIO
arpOyHMBEPCHUTETA UM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIHOHHASL OHOJIOTHSL.

[Ipennoceulki BO3HMKHOBEHHSI HBOJIOLNMOHHOW TEOPUU. DBOIIOLMOHHAS
Teopust U €€ MecTo B OWonoruu. BiusHue 3BOIOIMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTUY U APYTUX HAYK.

CBuzerenbctBa HBoyonuU. [lameoHTONOTHUYECKHE: TOCIEI0BATEIbHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETONMHMCH, TEPEXOJHbIC (POPMBI.
Bbuoreorpadguueckue: cxoacTBo u paznuuue ¢payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXOJACTBA U PA3NUUUS SMOPHOHOB Ppa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTHUYHbIE,
pPYIUMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeHd y BCeX
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuna. IIpeAnochliKM BO3HUKHOBEHUS
napBuHU3Ma. J[BWKyIME CHJIBI HSBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pa3MHOXEHUE MPU OTPAHUUYECHHOCTH PECYpPCOB, HEOMpEIeEHHAs W3MEHUYHUBOCTb,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Botonnn (CTI) U €€ OCHOBHbBIE MOJI0KEHUSL.

MukposBointonus. [Tonynsuus kak eAMHUIA BUIA U SBOJIIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMKM BUAOB B Mpupojae. MyTallMOHHBIN
nporecC ¥ KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomynsiiMoOHHBIE BOJHBI U Jpeid
reHoB. M3ossiust 1 MUrpanus.

EctecTBenHbIii oTOOp — HampaBiusomuii Qgakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco01eHHOCTh OpPraHUW3MOB KakK pe3yJbTaT 3Bojtonuu. [Ipumepst
IPUCHOCOOJIEHUI y opraHu3MoB. ApoMop(d03bl U UAHOATANTALUY.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHoBHBIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBomorusi. DPopMbl  HBONIONUU:  (PuileTUYECKas, JIUBEPreHTHas,
KOHBEpreHTHas, mapasuienbHas. HeoOpatuMocTs 3BOIOIUY.

[IpoucxoxaeHre OT HecnenHaIU3UpOBAHHBIX NpenkoB. IIporpeccupyromas
crienuann3anus. ATanTUBHAS pauallusl.

JdemoHcTpanuu:



[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bbap, . I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuupl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie, «3apoAbIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOPY, «MHOrooOpasue COpTOB PACTCHUID,
«MHoroo6pazue  mopoJ  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «Uamoamantaumum», «OO0mas aereHepauus,
«/IBmxkymue cuibl 3Boionnmny, «Kapra-cxema wmapmpyra myremectBus Y.
Hapsunay, «bopbba 3a cymiectBoBanue», «IIpucrnocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHne», « IKOJIOTHUECKOE BUI000PA30BAHUEY.

OO6opynoBaHKe: KOJJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
HaOOp IJIOMOB M CeMsH, KoyuieKus «l[Ipumepsl 3aUUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBJICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpadpuyeckas kapra wmupa, KoJuieKuus «PopMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BIaxHble Tmpenapatel «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYIIKW», MUKpompenapat «/[po3odwmmray (Hopma, myTtanuu GOpMbI KPBIIBEB U
OKpacCKH Tena).

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «Onmcanue nprcnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJILHOTO XapaKTepay.

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

JloHaydHblE TPEACTABICHUS O 3apOKICHMM >KW3HU. HaydHble THIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uOoreHe3 M NaHcnepMus. XHUMHUYecKas
IBOMIOIUSI. AOHUOTEHHBI CHUHTE3 OPTraHWYECKHUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEPUMEHTANIBHOE MOATBEPKIACHUE XUMUYECKOW IBONIOINH. HauanbHbIE Tanbl
ouonornyecko sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHWE NPOTOKJETKHU. [lepBble KIETKM M WX 3BOJIIOLHS.
®opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam W nepuojam. Kartapxeil. Apxeiickas u
nporepo3oiickas Hpbl. llaneo3olickas spa u €€ mnepuoabl: KEeMOPUMCKUIA,
OPAOBUKCKHUM, CUITYPUHNCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3so30¥cKas 3pa ¥ €€ IePUOIbl: TPUACOBBIN, IOPCKUM, METIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoApl: NAJCOr€HOBBIM, HEOTCHOBBIN,
AHTPOTOT€HOBBIN.



XapakTepuCcTUKa KJIMMaTa U TeoJOornyecKux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUM u
KUBOTHBIX. [l0osiBIIEHHE, paClIBET U BHIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHM4yeckoro Mupa Kak oOTpaxeHue »3Boronuu. (OCHOBHBIE
CHUCTEMAaTUYECKHE IPYIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK Hayka. PazBuTue rnpeacraBiieHHil o
IPOUCXOXKJIEHUU uesoBeKka. Meroasl u3ydeHHsl aHTpororesesa. CxoacTBa u
pa3nuyuMs 4eJ0BeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

JBwxymue  cuibl  ((pakTopsl) AHTPOITOT€HE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBIH o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
W3TrOTOBJIEHUE OPYIUN TPyJAa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaAMU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONMUTEKHU, YeIoBEK
yMmeneli, Yenosek mnpsamoxomamui, YenoBek Heanaepranbckui, Yenosek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIaCcTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckue packl. OCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUTHAsS
(eBpaswmiickasi),  HeErpo-aBCTpalioujHas  (PKBAaTOpUaibHAs),  MOHTOJOUIHAsS
(a3maTcko-amepuKaHckas).  YepTsl  MPUCTOCOOJICHHOCTH  MPEACTaBUTEIECH
YEJIOBEYECKHX pac K YCJIOBHUSAM CYIIECTBOBaHUs. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

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

Tabmuupbr u cxembl: «Bo3nukHoBeHHe CoyIHEUHON cucteMbl», «Pa3BuTue
opraHudyeckoro Mupay», «PacturenbHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuornueckas kinerka», «CoBpeMEHHasi CHCTeMa OpPraHUYECKOrOo MHUPAY,
«CpaBHEHHE AHATOMHYECKHX YEpPT CTPOCHMS 4YEJIOBEKAa M YEJIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOT0 4eJIOBEKa», «JlpeBHeimue moan», «lpeBHue mroamn», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBeUeCcKue pacoly».

O6GopynoBanue:  Myisiku  «lIpoucxoxnenne — yenoBeka»  (OIOCTHI
ABCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaldblla, KPOMAHbOHIIA), CJIENKH WU
U300pKEHUS KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckas Tabnuna, Kojuiekuus «Dopmel
COXPAHHOCTH MUCKOMAEMbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Tpaktuueckas pabora Ne 1. «M3yueHrne HUCKOMaeMbIX OCTAaTKOB PACTEHUHN U
YKUBOTHBIX B KOJIJIEKIIUSX).



DKCcKypcusi «OBONIOIMS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBeAUECKUI My3€ei).

Tema 3. OpranusMbl U OKpYy:Ka0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJaui U pa3/iesibl SKOJIOrMU. MeTo1bl 3KOJOrnYECKUX
UCCJIEIOBAHNUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHHs OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Okosornueckue (aktopel. Knaccudukanus 53Koi0rudeckux (akTopoB:
abuoTuyeckre, OMOTHYECKHME M AaHTPOINOTeHHble. JIeHCTBHE 3KOJOTHYECKUX
(hakTOpOB HAa OPTaHU3MBI.

AOGuotnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoans3M.
[IpucnocoOnenusi OpraHU3MOB K  JIEMCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckne puTMBl.

buotnyeckue  daktopel.  Bumbl = OMOTHYECKMX ~ B3aUMOJICUCTBUIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, koorneparus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAu€HHE OWMOTHMYECKUX B3aMMOJEWUCTBHM MJisi CYIIECTBOBAHUSA
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKH monyssinud. (OCHOBHBIE TOKa3aTenau
NOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HIPHUPOCT,
murpanus. J{nHaMyka 4ucI€HHOCTH MOMYJISIUU U €€ peryJssius.

JdemoHcTpanuu:

IToptpetsr: A. I'ym6onbar, K. @. Pynbe, D. I'ekkensb.

Tabmumsl u cxembl: kapta «lIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
opranusmoBy», «®otonepuoansmy», «llonmynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU NOMYJSUUU UHDY30puu-Ty penbkny, «llumieBbie nenm».

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckne 0COOEHHOCTH PaCTECHUHN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BinusiHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

[IpakTuyeckas padora Ne 2. «IToacyér maoTHOCTH MOMYJISIIIUN Pa3HbIX BUIOB
pacTeHUI.

Tema 4. Coo01mecTBa ¥ IKOJIOrH4eCKHE CHCTEMBI.

Coo0miectBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
NpPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantel. CBA3U B
OuoIeHO3e.

Okojorudeckue cucteMsl (3kocucteMbl). Ilonstue 00 »sKkocucreme u
ouoreornieHoze. DYHKIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muILEBbIE) YPOBHU OHKOCUCTEMBI. [luIiieBble LEMM U CETH.
OcCHOBHBIE TIOKa3aTeld SKOCHUCTEMbl: Ouomacca, MPOAYKUHA. OKOJIOTHYECKHE
OUPaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM:
YCTOWYMBOCTB, CAMOPETyYJIALHNs, pa3BuTHE. CyKIeccus.

[Ipupoaubie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
WIH IIMPOKOJIMCTBEHHOIO Jieca.

AHTpPONOr€HHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak Qakrtop ycroiunBoctu dkKocucteM. CoxpaHeHUE
OHMOJIOTUYECKOT0 pazHooOpa3us Ha 3emile.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
ounocheprr. XKuoe BemectBo m ero ¢yHkimu. OcobeHHOCTH Omochepsl Kak
r7100ambHOM 3KOCHCTEMBI. JlMHAMUYeckoe paBHOBECHE W OOpaTHas CBsA3b B
ounocdepe.

KpyroBopoTs! BemecTs U OMOr€OXMMUYECKUE LUKIIBI JIEMEHTOB (yIiepo/a,
azora). 30HAIbHOCTH Orocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBo B Omochepe 3emnn. AHTpONIOTCHHBIC N3MEHCHHS B Onocdepe.
I'moGanpHbIE PKOJIOTHUUECKHE TTPOOIIEMBI.

CocymiecTBoBaHMe PUPOIBI u YeJI0BEYECTRA. Coxpanenue
Oonopa3zHooOpa3usi Kak OCHOBa yCTOM4YMBOCTH Ouocdepsl. OCHOBA pallMOHAIBHOTO
YyIOPABJICHHUS] TMPUPOJHBIMU pECypcaMu M HX HCHONb30BaHue. JlocTuxkeHus
OMOJIOrMH U OXpaHa MPUPOIBI.

JdemMoHcTpanuu:

[Toptpetst: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuiel 1 cxemsbl: «llumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupoansie coobmectBa», «llemnm nuTaHus», «IDKOJOTHUECKass MHPaAMUIAY,
«buocepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « DKOocUcTeMa
XBoitHoro  jeca», «buoneno3 Bomoéma», «ArpoueHos», «llpumepHsie
AQHTPOIIOIEHHBIE  BO3JEWCTBUSA HA IIpUpoay», «Baxueilmme UCTOYHUKU
3arpsi3HEHHs BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHeIIass cocTaBisioIIas
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiii d3ddexT», «DakTopbl
PaIMOAaKTUBHOTO 3arpsizHeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«KpyroBopot yrieponaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: MoAeNb-anmuKaus «TunuyHble OMOLIEHO3b», repOapuil
«PactuTtenbHbie COOOIIECTBaY, KOJUIeKIIMU «brotieHo3», « BpeauTenu BakKHEUIIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYyp», Trepbdapuu W KOJUICKIIMM PACTeHUH U
KUBOTHBIX, MPUHAJIEKAIIME K PAa3HBIM SKOJOTMYECKUM TpymrnaM OJHOIO BHJA,



Kpacnas xnura Poccuiickoii ®eneparuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.

INIAHUPYEMBIE  PE3VIJIBTATBI OCBOEHUA [IPOIPAMMLI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBauBarOTCs TpeOOBaHHUS K pe3yibTaTam
OCBOCHHS  OOYYalIIMMHUCI IPOrpaMM  CpeaHero  oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM M IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMUYHOCTHBIX pE3yJbTATOB OCBOECHHUA TIpeaMera «buomorus»
BBIJICJIEHBI CIEAYIOIIME COCTABIISIIOLIME: OCO3HAHHE OOYyYarOUIMMUCS POCCUHCKON
rPaXXJaHCKOM UIAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENeHNI0, HaJlM4yue MOTHBalMM K  OOy4YeHHI0  OHOJoruw,
LEJICHANPaBICHHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTUS OHOJIOTHYECKOIO
3HaHMS, TOTOBHOCTh W CHOCOOHOCTHh OOYYaIOIMUXCSl PYKOBOJCTBOBATHCS B CBOEH
JNEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAJIUYUE HSKOJOTMYECKOro IMPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS mpeamera «buonorus» AOCTUTAKOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATENBHON JIEITEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUMCKUMU COLUMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMU
NOBEACHUS U CIOCOOCTBYIOT MpOLIECCaM CaMOIO3HAHUS, CaMOBOCHUTaHUS U
CaMOpAa3BUTHA, pPA3BUTUS BHYTPEHHEW MO3WULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY W IMPAaBOMOPSAKY, YEIOBEKY TPY/JA U CTApIIEMY IOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HAcCIEIUI0 U
TpaauuusAM MHOTOHAlMOHaJIbHOro Hapoaa Poccuiickoii Penepanuu, NpUpoAe U
OKpY’KarolIen cpere.

JInyHOCTHBIE pPE3yibTaThl OCBOEHHUS yueOHoro mpeamera «buomorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KUZHEHHOTO



ONBITA U OMBITA AEATEIBHOCTH B IMPOIECCE PEAIM3aUUH OCHOBHBIX HANPABICHUMN
BOCIUTATEJIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:
1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUIINH 00yJarOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLHOHHBIX IpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa M MPaBOMNOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IMPU CO3JAHHU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPEAENSITh COOCTBEHHYIO TO3UIMI0 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLIMAJIbHBIM TOJ0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U HCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIHLHOIO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TMPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOW NEATEIBHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOM WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU IEpE.l
Poaunoii, ropmoctu 3a cBOM KpaW, CBOO PoauHy, CBOM SA3BIK W KYJBTYDPY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEINIO U MaMITHUKAM MPUPOIBI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIGHUBATh BKJIAJ, POCCHUHCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWMH, TMOHUMAHUS 3HAYECHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
PUPOJIbI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBRa;

uneiHas yoexxI€HHOCTh, TOTOBHOCTh K CIIY>KeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;



OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'0 TNPUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLIECHUH;

ITIOHUMAHUE YMOLMOHAIIBHOTO BO3JAEUCTBUSA JKUBOU IIPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHUJIAX HMCKYCCTBA, CTPEMIICHHE
MIPOSIBJISITh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOpMHPOBAHMS KYJbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJay4Yns:

NMOHMMAaHWE W pealn3alus 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3m0poBO€  TUTaHHWE, COOJIIOJEHHWE TUTMEHUYECKHX TpaBUJ U HOPM,
COQIaHCUPOBAHHBIN PEXKUM 3aHIATHUH © OTAbIXa, peryisapHas (dusndeckas
AKTUBHOCTH), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPU3MUYECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHHUMAHUE [EHHOCTA NPaBWI HWHIWBUIYAIBHOTO U  KOJUIEKTHUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMINX 3JOPOBBIO M KU3HU JIIOJICH;

OCO3HAHHWE TOCIEJACTBUNA W HEMPHUSATUS BPEAHBIX MPHUBBIUEK (yHmOTpeOIeHUs
AJIKOT0JIs, HAPKOTHUKOB, KypEHHs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHKE [IEHHOCTU MacTepCTBa, TPYA0JIIO0HE;

FOTOBHOCTb K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHSTH TAKYIO I€SITEIbHOCTD;

WHTEpEC K pa3iMuHbIM cepam mpodecCUOHATbHON JeATebHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccun U peanu30BHIBATH
cOOCTBEHHBIC KU3HECHHBIC TUTAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BAHHMIO Ha
MPOTSIKEHUU BCEU )KU3HU,

7) 3K0JI0TH4eCKOTr0 BOCIIUTAHMS:

IKOJIOTHYECKH IIEJI€CO00pa3HOE OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KYJNbTYphl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX TOCIEACTBUU A
OKPYXKaroUen Cpebl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W TMyTel uxX
peuieHus;



CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJIOTHU
3HaHWA W YMEHHUS TIpU PEIICHWH MpoOJieM, CBA3aHHBIX C paIlMOHAJIHHBIM
NPUPOJIONONIb30BaHUEM  (COOJIO/ICHHE  MpaBW  TOBEJACHUST B MPUPOJE,
HaNpaBJIECHHBIX HAa COXpPAaHEHHE pPAaBHOBECHS B SKOCHUCTEMaX, OXpaHy BHJOB,
IKOCHUCTEM, OHOChephI);

AKTUBHOE HENpUSATHE JEHUCTBUM, NPUHOCAILIMX Bpel  OKpyKaroueh
IPUPOJTHON cpefie, YMEHHE MPOTHO3WPOBATH HEOIArONMpHUSTHBIE SKOJIOTHUECKUE
MOCTIEACTBUS IPEANPUHUMACMBIX IEHCTBUHN U MPEAOTBPAILATh UX;

HaJIMYUE Pa3BUTOTO SKOJIOTHMUECKOrO MBIIUICHUS, SKOJIOTHUYECKON KYJIbTYpPHI,
OTbITa NEeSTEHbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOW, KOMMYHHKATUBHOW M COLMAIBHOU
MPaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JAEITETbHOCTH SKOJOTUIECKON
HaMpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMA:

c(hOPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHd M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTE
KyJBTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIHTYPHOM MHUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOM KYJIbTYpbl KaK CpEACTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMH U MO3HAHUS MUPA;

NOHUMaHUEe crneuu@uKkd OMOJIOTMM Kak HayKd, OCO3HaHUs €€ pOoJu B
(GbopMUPOBaHNN PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU IEJIOCTHOTO
NPEICTaBICHUS 00 OKPYXKAIOIIeM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YEeIOBEKa U
oOmiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpodiieM
COXpaHEHUs MIPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OWOJIOTUU JJISi COBPEMEHHOW IMBHIIM3AIINU:
o0OecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAWIIMHBI, CO3JaHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEIaTh PECypCHble  MpOOJIEMBbl  Pa3BUTHSA
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 II00AIBHBIX YKOJIOTHUYECKUX MPOOIEM U
ofOecrieueHuss  mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  palMOHAIBHOMY
UCTIONB30BAaHUIO TPHUPOJHBIX PECYpPCOB M (HOPMHPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OHMOJOTMYECKHX 3HAHUW B LEJAX
HOBBIIIEHUSI O0IIEeH KyJbTypbl, €CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, Gpopmupyemon
pU N3yYeHUH OMOJIOTHH;

NOHWMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4yaemble 3HaHMs MJIs aHajgu3a u
O0OBSCHEHHUSI SIBIICHUN OKPYKAIOIIET0 MUPA U MPOUCXOANIUX B HEM H3MEHEHUH,



yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHMsS] Ha OCHOBE HayuyHbIX (HaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYALMSIX;

OCO3HAaHME LIEHHOCTHM HAYYHOU JEATEIBHOCTH, I'OTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEI0BATEINBCKYIO IEITEIbHOCTh UHINBUIYAJIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30oBaHUIO U
caM0o00Opa30BaHNI0, K AKTHUBHOMY IOJYYEHHUIO HOBBIX 3HAHUW TO OHOJOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS yueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUaIOIIUXCS
MEXIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIECHAYYHbIC MOHSITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHEUNU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPTus, SBJICHHE, MPOIECC,
cUCTeMa, Hay4HbId (PakT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPH,
UCCJIeIOBaHUE,  HAOJIOJIEHHE,  HM3MEpPEHUE, OKCIEPUMEHT U JAPYrux),
yHUBEpCAIbHBIC Yy4YeOHBbIC JeWcTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

pEryJISITUBHBIE), o0ecCIeynBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
I'PAMOTHOCTH ¥ COLMAIBHOW KOMIIETEHIIMM OOYyYarolIuxcs, CIOCOOHOCTh
00yJaromuxcs UCTIONIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JEHCTBUS B
ITO03HABATEILHON U COLIMAIIbHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMbI CPEIHEr0 OOIIero
00pa30BaHUsI TOKHBI OTPAXKATh:

OBJaaaeHne YHHBEpPCAJIbHBIMH yueOHbIMH NMo3HABaTeJIbLHBIMHI
JEeUCTBUSIMMU:

1) 6a30Bble JJOoruvecKue aeicTBUsI:

CaMOCTOSITeIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmu3a, CHHTE3a, CpaBHEHHUSI, KjIacCuUKaIuu, 0000IIeH s ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHBIC NMPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TOHATHUSIMH ),

ONpENeNATh IEeNU JACATEeIbHOCTH, 3ajlaBasi MapamMeTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU LICJISIMU;

WCITOJIb30BaTh OMOJIOTHYCCKHUE MOHATHUS JUIsl 0OBSICHEHUS (PAaKTOB M SBJICHHUM
YKUBOU ITPUPOLBI;



CTPOUTH JIOTMUECKHE pacCy>KJIeHusi (MHIYKTUBHbBIC, I€yKTUBHBIE, IIO
AQHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B paccMaTpUBAEMBIX
SABJICHUSIX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKJIFOUEHHUS;

IPUMEHSATD CXEMHO-MOJICJIbHbIC cpeacTBa A peICTaBICHUS
CYILIECTBEHHBIX CBA3€M M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a
TaKK€  MPOTUBOPEUYMH  Pa3HOTO  pOJAa,  BBISIBJICHHBIX B Pa3IMYHBIX
MHGOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHHs] TPOOJEMBbI C YYETOM aHAIM3a MMEIOIIHUXCS
MaTepualbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B I€SITEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH pabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX IPOOIIeM.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE TeCTBHUA:

BJIAJIETh HABBIKAMH Y4E€OHO-UCCIEI0BATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEJILHOMY MOUCKY METOJIOB PEIIEHUS MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMyYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3NIMYHbIE BHUIbI JESITEIBHOCTH 10 TMOJIYYEHHUIO HOBOTO
3HaHUS, €ro HHTEpHpeTalud, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE IPU CO3aHUH YUEOHBIX U COLUAIBHBIX TPOECKTOB;

(¢opMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHUEH,
KITFOUEBBIMU TTOHSATUSIMU U METO/IAMH;

CTaBUTh M (OpMyJIHpOBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTENbHON
TSI TeIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIJIBUTaTh TUINOTE3y €€ peUIeHHs,, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOUX YTBEPKICHHM, 3a1aBaTh NapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TOJIYYEHHbIE B XOJ€ pEIICHUs 3aJladyd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYULIECTBJIATH LI€JICHANPABICHHBIA MOUCK MEpPeHOoca CPEJCTB U CIOCOOOB
JercTBUS B MPO(ECCUOHAIBHYIO CpPEy;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;



BBIJIBUTATh HOBBIE WJIEH, MpeJjaratb OPUTHHAIbHBIE MOIXOJbI M pElICHUs,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ undpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTO
nocoOus, HAy4YHO-TIOMYJIIPHOM JUTEeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaATh
UHGOPMAITUIO Pa3TUYHBIX BUJOB U (POPM MpeCTaBICHHS, KpUTHUECKH OLIEHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOJBI MPU TIOUCKE H
oTbope Oumosornveckor uHpopMamuu, HEOOXOAMMOM JJIsi BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh OMNBIT HUCHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH{, COBEPILICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIIOJIB30BaHUs Pa3IMUHbIX
IOUCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalIbHYI0  (OpMy  MpeACTaBICHUS
ouosnornyeckod uHpopmaluu (cxeMbl, rpaduky, I1UarpaMmbl, TaOIHIIbI, PUCYHKH
" IpyTOe);

UCTIOJb30BaTh HAYUYHBIM A3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Ouojornyeckor HHPOpMaNMEH: TPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTEeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpMyJibl, ab0peBHAaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUYECKHE  CPENICTBA
HarJISAHOCTH;

BIAJCTh  HABBIKAMHM  pAclO3HaBaHWA W 3aUTHl  WH(OpMaIuHy,
uH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMA KOMMYHHUKATHUBHBIMH A€l CTBUSIMM:

1) oO1enme:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX cpepax >KU3HU, aKTUBHO Y4aCTBOBATh
B JIMajore Wik JUCKYCCHM IO CYLIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUSI OTHOCHUTEJIbHO BBIMIOJHEHUS TMpeJjiaraeMoun
3aJla4yM, YYUTHIBATh WHTEPECHl W COTJIACOBAHHOCTH TO3HIMHA APYTUX YYaCTHHUKOB
JMaora Wik JUCKyCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaTh 3HAaYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHS KOHQIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMM OOINEHWS U B3aUMOJCHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSIBIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

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



2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThI MpU PEIICHUU OUOJIOTHYECKOM NpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUH YIeOHOHN 3a/1a4u;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHIM C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh  [€JIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJAWHUPOBATh JACHUCTBUSA MO €€ NOCTH)XEHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacmpenensiaTh PO ¢ y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh PEe3yJbTaThI
COBMECTHOM pabOTHI;

OIICHMBATh KA4e€CTBO CBOEr0 BKJAJa M KaXXJOTO yYaCTHHKAa KOMAaHIbI B
o01IuMi pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE IIPOEKTHI, OIEHHBATh UJEU C TO3UIUUA HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJajieHne YHMBEPCAJTbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS ISl BBISBICHHA NPOOJIEM U UX
pElIeHHs B 5KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBHIOMpaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUMN I1ICJICBBIE U CMBICIOBBIC
YCTAHOBKU B CBOMX JCHCTBHSX W MOCTYINKAaX MO OTHOILICHHUIO K JKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILUECTBIISITh MO3HABATENBHYIO JACSATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30oBaTEIbHON
NEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAH pEHIeHUs NpoOJeMbl C  y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IPEATIOUTCHHIA;

JABaTh OLICHKY HOBBIM CHUTYalHsIM;

pacuupsATh paMK{ y4eOHOTro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

nenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSIX 3HAHMM, IMOCTOSIHHO TMOBBIIIATH CBOM 0Opa30BATENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIbHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YyJIBTATOB LENISAM;



BJIAJ€Th  HABBIKAMHM  TIO3HABATENBbHON  pedieKCUH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX TMPOLECCOB, HX PpE3yJbTaTOB U
OCHOBAHUM, UCIOIb30BaTh MPUEMBI pedIEKCUU Il OLICHKU CUTYyalluH, BbIOOpa
BEPHOI'O PEIICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 HUX
CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TPU aHajdu3e pe3yJibTaToB
NEeATEIIbHOCTH;

3) npuHsATHE ce0sl M IPYTrHUX:

PUHUMATh ce0sl, TOHMMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpPUHUMATh MOTHUBBI W apryMEHThl APYrUX IMpU aHallM3e pe3yJIbTaToB
NEeATEeIbHOCTH;

PU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIHOKH;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MHUP C TTO3UIIUU JPYTOTO YEJIOBEKA.

INNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo OuoiOrMM Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue Ajist yueoHoro npeamera « buonorus»
Hay4YHbI€ 3HAHUSA, YMEHUSA U CHOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIPETAIINH U
peoOpa3oBaHUIO0 3HAHUH, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PA3IMYHBIX y4YE€OHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CHUTyallUsX, CBSA3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI IO rOAaM O0y4YEHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buomorus» ¢ 10
Kjlacce JOJKHBI OTPAXKATh:

c¢(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OUOJIOTUMU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYyYHOI'O MHPOBO33PEHMs, O BKIJIAJE POCCHUICKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHATBHOU
rPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3aa4;

YMEHUE paCKpbIBAaTh COJIepKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB U MpPEBpaIlCHUE
SHEPIUH), FOMEOCTa3 (CaMOperyJisilys), YPOBHEBAs OPraHU3aLUsl KUBBIX CHCTEM,
CaMOBOCIPOU3BEACHUE (PENPOLYKIIHS), HACIEACTBEHHOCTh, U3MEHUYMUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHE Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, LEHTpaJibHasg JOrMa MOJEKYJsSIpHOM Ouosioruu), 3akoHbl (I
Mengnensa, T. Moprana, H. 1. BaBuiioBa) u ydenust (0 leHTpax MHOTrooOpas3usi u



IPOUCXOXKIEHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensts rpaHULlbl
UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OIIMCAaHHUE JKMBBIX CUCTEM, INPOLECCOB U SIBICHUM, OpraHU3alus U IIPOBEICHUE
OMOJIOTMYECKOTO  AIKCIEPUMEHTAa,  BBIIBWKEHHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXIY HCCIEyEMbIMU BEJINYMHAMH, OOBSCHEHHE IOJyYEHHBIX
pe3yJIbTaTOB, WCIIOJIB30BAaHHBIX HAYYHBIX IOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BBIBOJIBI HA OCHOBAHWH ITOJyYEHHBIX PE3YJIBTATOB;

YMEHHE BBIJEIATh CYLIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLECCOB: OOMEHA BEILECTB M IPEBPALICHUs] SHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTHYECKOTO W SHEPreTHYecKoro OOMEHa, XEMOCHHTEe3a, MHTO3a, MeHo3a,
OIUIOJOTBOPEHUSA, PA3MHOXKEHHs, WHIWBUAYAJIBHOTO Pa3BUTHA  OpPraHU3Ma
(oHTOTEHE3);

YMEHHME NPUMEHSATh MOJyUYEHHbIE 3HAHUS i1 OObSICHEHUS OUOJIOTMYECKUX
IIPOLIECCOB U SBJICHUU, JUI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HH C LEIpl0 o0ecredeHus: Oe30IacCHOCTH CBOETO 3J0pOBbS M 370pPOBBSA
OKpYKaIOIIMX JIOACH, COOMI0IEHUsI HOPM I'PaMOTHOTO TIOBEJICHHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCHOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOMU ounonoruu U OMOTEXHOJIOTUH UL PalMOHAJIBHOIO
IPUPOIOIIOIB30BAHUS;

YMEHHE pelaTh »JJEMEHTAPHbIE T€HETUYECKHE 3aJadd Ha MOHO- H
IUTUOPUIHOE CKpellMBaHUE, CLEIUICHHOE HacJlel0BaHUE, COCTaBISATh CXEMbI
MOHOTHMOPHIHOTO CKPEIIMBAHUS U1l MpPEJCKa3aHMsl HAcleIOBAaHUS NPU3HAKOB Y
OpraHu3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpaKkTUYeCKHe padoThl, COOII0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U TaOOpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETUPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYK0 [ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMALIMK, HAYYHO-IIOMYJISIPHBIE
MaTepHualibl), 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIEAOBAHWI B OHMOJIOTHUH,
MeAMIINHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHbIE COOOLIEHMUS,
000011251 OMOJIOTMYECKYI0 MHPOPMALUIO0 M3 HECKOJBKMX HCTOYHHMKOB, I'PaMOTHO
UCIO0JIb30BaTh NOHITUITHBIN anmapaT OMOJOTUH.

[IpenMeTHbie pe3ynbTaThl OCBOEHUS yueOHOTO mpeamera «buonorusy» ¢ 11
Kaacce NOJKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE M POJU OMOJIOTUU B CUCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-



HAyYHOM KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHHs, O BKIIAJ€ POCCHUHCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelICHHsI )KU3HEHHBIX 33]1a4;

YMEHUE PACKpBIBATh COJEpPKaHUE OHOJIOTMYECKUX TEPMUHOB WM TIOHSITHI:
BU/I, TIOMYJISALINS, TeHOMOH/, IBOJIONHMS, ABUKYIIUE CUITBI ((PaKTOPHI) IBOIIOIUH,
IPUCTOCOOJICHHOCTh OPraHu3MOB, BHU000pa30BaHUE, JKOJOTUYECKUE (PAKTOPHI,
JKOCHUCTEMa, TPOAYIECHTB, KOHCYMEHTBI, pEAYIEHTHl, IEMH IHUTaHUS,
AKOJIOTHYECKas MupamMuaa, OuoreoreHos, ouocdepa;

yMEHHE H3/araTh OHOJOTMYECKHEe TEOpUH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonactea K. M. baspa, depenoBaHusi riaBHBIX HalpaBiIe€HUN U
nyteit spomoruu A. H. CesepiioBa, yuenusi o ouocepe B. U. Bepnaackoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K YKHUBBIM CHCTEMAaM;

yMEHUE BJIAJIETh METOJIAaMU HAYYHOTO IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMHCAaHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBJICHUM, OpPraHU3alus U MPOBEJCHUE
OMOJIOTMYECKOTO  DKCIIEPHMEHTa,  BBIIBIDKEHHWE  THIIOTE3bl,  BBIABICHHUE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIWYHHAMH, OOBSICHEHHE IMOJYYCHHBIX
pE3yIbTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOPHA W 3aKOHOB, YMCHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIIENATh CYIIECTBEHHBbIE MPU3HAKU CTPOCHUS OMOJOTHUYECKHUX
OOBEKTOB: BHJOB, TOMYJAIMNA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTEOIICHO30B U JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOI'O OTOOpa, BHJI000pPA30BaHMS, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTUYECKUX (PAKTOPOB HA OpPraHU3MbI, MEpeHoca
BEIIECTB W TIOTOKAa DJHEPTUM B DKOCHCTEMaX, AHTPOTOTCHHBIX W3MEHCHHUU B
AKOCHCTEMAax CBOEM MECTHOCTHU, KPYroBOpPOTa BEIIECTB U OMOTr€OXMMHUYECKHUX
LUKJIOB B Onocdepe;

yMEHUE MPUMEHATH TMOJyYCHHbIE 3HAHUS ISl OOBSACHEHHS] OMOJOTHUYECKHX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSTHS MPAKTHUYECKUX PEIICHU B MOBCEIHEBHOU
KU3HU C IeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKpYKarOIINX JIOACH, COOII0IEHUSI HOPM I'PaMOTHOTO TIOBEJICHHUS B OKpPY KarOIIen
IPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOM OMOJIOTUH JIsl PAllMOHAIBHOTO MPUPOOTIONb30BaHMS;

yMEHHUE peliaTh 3JeMEHTapHble OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BeIeCTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHus);

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE M IMPaKTUYECKHE padoThl, COOJI0IaTh
npaBuiIa mpy padboTe ¢ yueOHbIM U JaOOpaTOPHBIM 000pPYA0BaHUEM;

yMEHUE KPUTHYECKH OIIEHWBAThb M HUHTEPIPETHPOBATH HHGOPMAIIUIO
OMOJIOTMYECKOTO COJEP)KAaHUS, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUSA W3



pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MacCOBOW MH(OPMALIMHU, HAYYHO-TIOMYJIIPHbIC
MaTepuaibl),  paccMaTpHBaTh  TIJ00aJbHBIE  JKOJOTHUYECKHE  MPOOJICMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBCHHYIO MO3HUIIUIO;

YMECHHE CO3]1aBaTh COOCTBEHHBIC IMCHBMECHHBIE M YCTHBIC COOOIICHHUS,
000011ast OMoIOTHYecKyr0 MHGOPMAIINIO U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DIeKTPOHHBIE
Ne HaumeHnoBaHue pa3ienoB Kourponsnbie | TIpakTuueckue (uudposbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 b 2 0.5
HOJIOTHA faK Hayka https://m.edsoo.ru/7f41¢292
) JKuBbIe CUCTEMEI U HX | bu6mmnoreka [JOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMHYECKUM COCTaB U g 1 bubmuorexa [JOK
CTpOEHUE KIETKU https://m.edsoo.ru/7f41¢292
b K
4 KusHenesaTeabHOCTh KIETKHA 6 nomorexa LO
https://m.edsoo.ru/7f41¢292
Pasmuoxxenue u
5 WHIWBUAYaIbHOE Pa3BUTHUE 5 1 bubmmorera [JOK
FHBIAY p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencrBeHHOCTE U g 15 bu6moreka [JOK
U3MEHYUBOCTh OPTraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiusi OpraHu3MOB. 3 bubnunoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo0.ru/7f41¢292
bu6mmoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 14 0 4

[10 ITIPOT'PAMME



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

11 KUIACC

KoauuyecTBO yacoB DIIeKTPOHHBIE
HauMmeHoBaHue
Ne (uudgposrbie)
pa3esioB u TeM Konrpoasnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NMPOrpamMMbl padoTbI padoTsbI
pecypchl
| OBOJIOLIMOHHAS 9 1 bubmuoreka [JOK
onoorus https://m.edsoo.ru/7f41cc74
Bo3unkHOBEHNE U
bu6mmoreka [IOK
2 pa3BUTHE )KU3HU HA 9 0.5
https://m.edsoo.ru/7f41cc74
3emne
3 Opraau3mMsl 1 5 | bubnmoreka [JOK
OKpy2Karolas cpeaa https://m.edsoo.ru/7f41cc74
Coo011iecTBa 1
4 9KOJIOTHYECKHE 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bu6nuoreka [IOK
P 2
> C3CPBHOC BpeMs https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
i 34 0 2.5

YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DIeKTPOHHBIE
Ne Tema ypoka Koutpoasnbie | IlpakTuyeckue Hara uupposrie
n/n Bcero u3ydeHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 buosnorust B cucteMe Hayk 1 https://m.edsoo.1u/863e6122
https://m.edsoo.ru/863e632a
MeTtonanl mo3HaHUA KUBOU
npupozsl. [Ipakruueckas
pabota Ne |
2 «Hcnonp30BaHue 1 0.5 bubmorexa HOK
' https://m.eds00.ru/863e6122
pa3IMYHBIX METOOB MPHU
M3Y4YEHUN OMOJIOTHUECKUX
00BEKTOBY
3 buonoruueckue cCucTeMsl, | bubmuoreka [JOK
MPOLIECCHI U UX U3YYEHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUH COCTAB KIETKHU. 1 bubmuoreka [JOK
Bona u MmuHepanbsHbIE CONA https://m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoeHue | bubnmorexa [JOK
0OeJIKOB https://m.eds00.ru/863e6b72
DepMeHTBI —
OMOJIOTHUECKHUE
bu6mmoreka [JOK
6 KaTaJIu3aTophl. 1 0.5

JlabopaTtopnast pabota No 1
«3ydeHne KaTaIuTHYECKOU

https://m.edsoo.ru/863e6b72



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

aKTUBHOCTH (pepMeHTOB (Ha
npUMepe aMHJIa3bl WK

Jlenenue kiaetku. MuTo3.

KaTaasbl)»
bu6mmoreka [JOK
7 YraeBost. Jrn e https://m.eds00.ru/863e6870
2 HyxiienHOBBIE KUCIIOTBL. bubnuoreka LIOK
ATD https://m.edsoo.ru/863e6d5¢c
Hcropust 1 METOIBI
bu6mmorexa [JOK
9 U3YYEHUS KIETKU.
https://m.eds00.1ru/863e6e88
Krnerounas Teopus
10 Knetka kak 1iemoctHas
JKUBas CHCTEMa
CrpoeHnue 3ykapruoTUYeCKOn
kietku. JlaboparopHas
pabota Ne 2 «M3yuenue
CTPOCHHUSI KJIIETOK PACTCHUH, bu6nmoreka [JOK
11 JKUBOTHBIX, TPUOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepui 101 MUKPOCKOIIOM https://m.edsoo.ru/863e716¢c
Ha FOTOBBIX
MUKpOIIpenaparax u ux
OTICAHUE
12 OOMeH BelecTB Win bu6mmoreka [IOK
MeTab0I1u3M https://m.edso0o.ru/863e766¢
bubmnoreka [IOK
13 PorocuTes. XemocuHTes https://m.eds00.ru/863e7¢98
14 DHepreTuYecKuii 0OMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
1 JKu3HEeHHBIN UK KICTKH. 0.5 bubmnoreka [JOK

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



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

JlaGopatopHas padora Ne 3
«Habmonenne muros3a B
KJICTKaX KOHYMKAa KOPCUIKa
JyKa Ha TOTOBBIX
MHKPOIIpETapaTax»

Buocunres Oenka. Peakuus

bu6mmoreka [JOK

16
MaTPUYHOI'O CHUHTE3A https://m.edsoo.ru/863e796e

17 Tpancusnus — OMOCHHTE3 bu6mmoreka [JOK
Oenka https://m.edsoo.ru/863e796¢

18 Hexknerounsie popmbl bubmuorexa [IOK
JKU3HU — BUPYCHI https://m.edsoo.ru/863e7540

Bbub6mmoreka [JOK
DopMBbI pa3MHOKEHUS

19 https://m.edsoo0.ru/863e81b6
OPTafHsMOoB https://m.edsoo.ru/863e831e

bubmuorexa [JOK

20 Meti

eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Ormo10TBOpPEHHE. Eub 10K
nonroTeka

21 Jla6 6orta Ne 4 0.5

abopatopHas pabota A2 https://m.edsoo.1u/863e81b6
«3ydyenue crpoeHus
MIOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOIIpenapaTax»

2 NHnuBuayanbHOE pa3BUTHE bubnuorexa [IOK
OpPraHU3MOB https://m.edsoo.1u/863e8436
I'eneTnka — Hayka o

23 HACJIEICTBEHHOCTH U bubmmorexa [TOK

. https://m.edso00.ru/863e86{2
W3MEHUYHUBOCTH
24 3aKOHOMEPHOCTH bubmuoreka [JOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

HaCJIeI0BaHMsI TPU3HAKOB.
Monorubpuanoe
CKpEIBaHHE

https://m.edsoo.1ru/863e8878

25

Jurubpunxoe
CKpelIiBaHKue. 3aKOH
HE3aBUCHMOTO
HaCJIeI0BaHMsI TPU3HAKOB

bu6mmoreka [JOK
https://m.edsoo.ru/863e89a4

26

CueruieHHOE Hacie10BaHue
npusHakoB. JlabopaTopHas
pabota Ne 5 «3yueHue
pe3yIbTaToB
MOHOTHOPHUIHOTO U
JTUTAOPHTHOTO
CKpEIIUBAHUS Y IPO30(HIIBI
Ha FOTOBBIX
MHKpOIpenapaTax»

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/863e8c60

27

I'eneruka nosna.
HacnenoBanue npu3HaKos,
CLETUIEHHBIX C IOJIOM

Bbu6mmoreka [JOK
https://m.edsoo.ru/863e8c60

28

HN3MeHUnBOCTb.
Henacnencreennas
W3MEHYHUBOCTD.
JlabopaTopnas pa6ota Ne 6.
N3yuenne
MOAU(PUKATTMOHHON
W3MEHYHMBOCTH, IOCTPOCHHE
BApUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBON»

0.5

Bbu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

29

HacnencrBennas

0.5

bu6mmoreka [IOK



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

U3MEHYHBOCTb.
JlabopaTopHas pabota Ne 7.
«AHanu3 MyTauun y
JIPO30( MBI HA TOTOBBIX

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

MHKpOTpenapaTax»
Bbubmmoreka [JOK
30 T'enernka seiobexa ! https://m.edso0o.ru/863e8d78
Pe3epBHbIit ypoOK.
31 O06o06meHne 1o TeMe |
«HacneacTBeHHOCTD U
M3MEHYHUBOCTh OPTaHU3MOBY
1 Cenekius Kak HayKa U | bubnmnoreka [JOK
porLece https://m.edsoo0.ru/863e9214
MeToabl U JOCTHXKCHUS
33 CEJIEKIIMU PACTEHUU U 1 bubmmorexa IOK
https://m.edsoo0.ru/863e9214
JKMBOTHBIX
14 broTexHoIorHs Kak oTpacib 1 bubnuorexa [JOK
MIPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME



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

11 KUIACC

KoaunuyecTBo 4acoB

DJICKTPOHHBIE
Ne Tema ypoka Koutpoasnbie | IlpakTuyeckue HAara uuppoBrIe
n/n Bcero H3y4eHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLIMS U METOIbI €€ 1 bubmuorexa [JOK
HA3yYECHUS https://m.edsoo.ru/863ea20e
Ucrtopus pa3Butus
2 MIPEACTaBICHUI 00 1 bubmorexa HOK
peA https://m.eds00.ru/863e¢9570
3BOJIIOLUU
bu6mmoreka [{OK
3 MukposBoitro 1
HKPOIBOTIHOMHA https://m.edsoo.ru/863e9cle
[Tomysiims kak
3J€MEHTapHas eANHULA
BU/JIa U HBOJIFOLIUU. BuG 1OK
nonroreka
4 Jlab 6ota Ne 1 1 0.5
aboparoprai pabota A2 https://m.eds00.ru/863e¢99¢c6
«CpaBHEHUE BHJIOB IO
MOP(OJIOTHUECKOMY
KPUTEPHUIO»
BIJKYIIIME CHJIbI
5 gneMZII{]ia HbIE (DaKTOPHI) 1 bubmorexa OK
P P https://m.edsoo.ru/863e9da4
SBOJIIOLUU
6 EctecTBenHnsIit 0TOOp 1 €10 1 bubnuorexa [JOK
dbopMbI https://m.edsoo.ru/863e9ed0
Pe3ynpTarsl sBOIIOLMK:
bu6mmnoreka [JOK
7 pUCIOCOOICHHOCTh 1 0.5

OpraHu3MOB 1

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



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

BU000pa30BaHUeE.
JlabopaTopHas pabota Ne 2
«Omnucanue
PUCTIOCOOTIEHHOCTH
opraHu3mMa u €€
OTHOCHUTEIILHOTO XapaKkTepa»

Hanpasnenus u mytu

bu6mmoreka [JOK

aHTPOIIOreHe3a

8 MAaKpPO3BOJIOLINT https://m.edsoo.ru/863e9¢cle
9 HeobpaTumocTs 3BoMOIINN
10 Ucropus xu3Hu Ha 3emiie u
METO/IbI €€ N3yUCHUS
1 ['unotes3sl mpoucxoxaeHUs bubnunorexa [JOK
JKU3HU Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emiie bu6mmorekxa [JOK
10 dpaM | Ilepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE Tarbl YBOIOIUN
pPacTUTEIBLHOTO U )KHBOTHOTO
mupa. [IpakTudeckas padora
13 No 1 «3yuenne 0.5 bubmorexa HOK
https://m.edsoo.ru/863ea8bc
HCKOIIaeMbIX OCTAaTKOB
pacTeHuM U )KUBOTHBIX B
KOJUICKIUSIX)
14 CoBpemMeHHas cuctema bubnuorexa [JOK
OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOIOLIHS YEIOBEKA bubmuoreka [JOK
(aaTpomorenes) https://m.edsoo.ru/863eac2¢c
16 JIBuokyie cuibl (haKkTophl) bubmuorexa [JOK

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



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

OCHOBHEBIE CTaaNN

17
IBOJTIOIUU YEIIOBEKA
YenoBeueckue pachl U
18 TIPUPOJIHBIE afaITaluu bubmorexa OK
PHPOA s . https://m.edsoo.ru/863eaea?
YeloBeKa
Pe3epBHBIit ypOK.
19 O0001IeHE 110 TEME
«Bo3HUKHOBEHHE U
pa3BUTHE )KU3HHU Ha 3eMIie»
20 DKOJIOTUS KaK HayKa
21 Cpenpl oOuTaHus U bubnnorexa [JOK
HKOJIOTHUECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
AOluoTtudeckue (HakTopsl.
JlaGopaTopnas pabota Ne 3.
«Mopdomnoruueckue
0COOEHHOCTH pacTeHul U3
22 A3HBIX MECT OOUTAHHUSD 0.5 bubmmorexa [TOK
p ’ ' https://m.eds00.ru/863eb10e
JlabopaTopHas pabota Ne 4.
«BinustHue cBeTa Ha POCT U
pa3BHUTHE YEPESHKOB
KoJIeycay
Bbu6mmoreka [JOK
23 buotnueckue gpakTopbl
¢ p https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE
XapaKTePUCTUKH
nonynsuud. [IpakTuyeckas
24 YD 4P 0.5

pabota Ne 2 «IToxcuér
TUTOTHOCTH TIOIYJISILIHIA
pa3HbBIX BUIOB PACTCHHI



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

25 Coo0riecTBa OpraHu3MOB — 1 bubnunorexa [JOK
OHOIIeHO3 https://m.edsoo.ru/863eb46a

%6 DKOJIOTUYECKHUE CUCTEMBI 1 bu6mmoreka [JOK
(ax0cHcTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTeNn
9KOCUCTEMBI.

27 DKOJIOTMYECKUE TUPAMUIbI | bubmorexa HOK

_ PAMIIEL. https://m.edsoo.ru/863eb5fa

CBolicTBa IKOCHCTEM.
Cykueccust

28 [IpupoHbIE S5KOCUCTEMBI 1
A

29 HTPOIIOTE€HHBIE |
HKOCUCTEMBI

30 buocdepa — rnodanpHas | bubnuorexa [JOK
AKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH | bubnmoreka [JOK
CyIIeCTBOBaHUS OMochepsl https://m.edsoo.ru/863ebd16
YenoseuecTBO B Onocdepe

32 1
3emiu

13 CocymiecTBOBaHNE TPUPOBI 1 bubnuorexa [JOK
U 4YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHBIi ypOK.
O06001IeHIEe TEMBI

34 1
«Coo0mecTBa u
9KOJIOTHYECKHUE CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB 34 )5

[10 [TIPOTPAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOU ITPOT'PAMMBbBI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHEro 001ero 06pa3oBaHus

ChopMupoBaHHOCTh 3HAHUM O MeCTe M pOJU OHOJOTMH B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAayK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPAa U HAyYHOTO MHUPOBO33PEHHUS; O
BKJIa/Ie POCCUHCKUX U 3apyOeXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Oouosioruy; (yHKIMOHAIBHOW TI'PaMOTHOCTH 4YellOBeKa MAJIS PELICHMs

KU3HCHHBIX 3a1a4

YMeHHe pacKphiBaTh COJACpPXKAHUE OWOJOTHYECKUX TEPMUHOB H
MOHSTUHN: KU3Hb, KJIETKA, OPraHu3M; MeTa0on3M (OOMEH BEIIECTB U
IIPEBpALICHUE JHEPIMM), IOMEOCTa3 (CaMOpErysius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHUE (PEMPOTYKITHS),

HACJI€ACTBEHHOCTb, UBMCHYNBOCTD, POCT U Pa3BUTHE

YMeHue uznaratb OMOIOrHYecKre TEOpHH (KIETOUHasi, XpOMOCOMHas,
MyTaimonHas), 3akonsl (I'. Mennaens, T. Moprana, H.1. Basusosa) u
y4eHUsd (0 LEHTpax MHOrooOpas3usi M MPOUCXOXKJIEHUS KYJIbTYPHBIX
pactenuii H.11. BaBuiosa), onpenenars rpaHulbl UX IPUMEHMMOCTH K

KHNBBIM CUCTCMaM

YMeHue BiageTb METOdaMH HAay4YHOro TIIO3HAHUSA B OunoJIorun
(Ha6J’IIOI[€HI/Ie U OIIMCAHUEC JKUBBIX CHCTEM, IIPOLECCOB H ﬂBHCHHﬁ;
opraHu3anmnsa n IIPOBCACHUC OMOJIOTHYSCKOTO OKCIICPUMCHTA,
BBIIBMKCHUC THUIIOTEC3BI, BBISIBJICHUC 3aBHUCHUMOCTH MCKIY
HUCCIICAYCMBbIMH BCIIMUMHAMU, 00BsICHEHHE INOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ N 3aKOHOB; YMCHHUC

JCJIaTb BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX pe?,YJ'II)TaTOB)

10 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

1

2

3

4

5

VMeHHe BBIACTATH CYIIECTBEHHBIC TMPU3HAKH BHPYCOB, KIICTOK
IIPOKapuoOT W OYKaApHOT, OAHOKJICTOYHBIX U MHOT'OKJICTOYHBIX
OpPraHM3MOB;  OCOOEGHHOCTH TMpPOLIECCOB OOMEHa  BEIIeCTB U
NpEBpAIICHUsT SHEPTUU B KiETKe, (OTOCHHTE3a, IUIACTHYECKOTO H
JHEPreTUYecKOro  OoOMEeHa,  XeMOCHHTE3a,  MHUTO3a,  Meilo3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHUA, UHAUBUAYAJIBbHOT'O Pa3sBUTHUA

opranusma (OHTOT€HE3)




YmMmenne IIPUMCHATH IMOJIYUCHHBIC 3HaHUA JJIsL 00BICHEHHUS

OMOJIOTUYECKUX MPOIECCOB U SBICHHM, IS MPUHATHA MPAKTUYECKUX
pelleHHii B TOBCEITHEBHOM KM3HU B LIEIX oOecrieueHus 0€301MacHOCTH
CBOET'O 3[J0POBbs U 3[JOPOBbs OKPYKAIOLIHX JIF0JIEH, COOII0AEHUS HOPM
rPaMOTHOTO OKPY’KaloIlle  NPUPOJHON

IIOBCACHUA B cpeac,

IIOHUMAaHUC HGO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA I[OCTI/I)KGHI/Iﬁ

COBpCMCHHOfI OMOJIOTMH M OHMOTEXHOJIOTHM U1 padyuoOHaJIbHOI'O

MIPUPO/IONIOIB30BAHUS

YMeHue pemaTh 3JIEMEHTapHbIE T'€HETUYECKHE 3aJaud Ha MOHO- U
JUTHOPHUIHOE CKpPELMBaHUE, CLEIJIEHHOE HAaCJeI0BaHUE; COCTaBJIATh
CXeMbl ~ MOHOTHOPHUJIHOTO

CKpCHIMBaHUA JUIA MMpEaACKa3aHuA

HacCJICAOBaHUA IIPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJHATH JIA0OpAaTOpHbIE M MpPAaKTUYECKUe padoThl,

coOmofaTh TpaBwia Mpu paboTre ¢ y4eOHBIM U J1aOOPATOPHBIM

000py10BaHHEM

YMeHHne KpUTHYECKH OLEHHMBATh U HWHTEPHPETUPOBATh MH(OPMALHIO
OMOJIOrMYECKOr0 COJEpKaHUs, BKIIOYAOILYIO ICEBJIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMI, HayuHO-NIONyJIsipHBIE MaTepHallbl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIEN0BaHUi B Ouosoruuy,

MCOUMIINHEC, OMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHbBIE MUCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011251 OMOJTOTHYECKYIO WH(OPMAITUIO M3 HECKOJIbKHUX HCTOYHUKOB,

rpaMOTHO HCIIO0JIb30BAaTh MTOHATHUHBIN arnmapar ouoJIoruun

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHO MPOrpPaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

CdhopmupoBaHHOCTH 3HAHUN O MECT€ U POJH OUOJIOTUU B CHCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HayK, B (POPMUPOBAHUH COBPEMEHHOMH
€CTECTBCHHO-HAYYHOW KapTHHBI MUPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIAJIC POCCHMCKHX M 3apyOEKHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
Oouonorun; (yHKIIMOHATFHOW TPAMOTHOCTH YENOBEKa ISl PEIleHUs

JKHN3HCHHBIX 3aJa4

YMmenue pPacCKpbIBaTb COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB U

MMOHSATHUH: BUI, IOITYJIAIMWA, FCHO(l)OHI[, OBOJJIIONMUSA, ABHKYIIHWEC CHIIbI




(dakTopsr) HBOJTIOLINH, MIPUCTIOCOOICHHOCTD OpTaHU3MOB,
BUJI000pa3oBaHue, IKOJIOTHUECKHE (bakTopsl, IKOCHCTEMA,
MPOIYIICHTBI, KOHCYMEHTHI, PEIyILICHTHI, LETH MUTaHUS,

AKOJIOTHYECKasl MUpaMuia, OMoreoreHo3, onochepa

YMeHue uziaraTb OMOJIOTHYECKUE TEOpUHU (IBONIOIMOHHAS Teopus Y.
JapBuHa, CHHTETHYECKass TEOpHS  DBOJIONWH), 3aKOHBI U
3aKOHOMEpPHOCTH (3apoasiieBoro cxonactsa K.M. bapa, yepenosanus
IJIaBHBIX HampasiieHui u myteit ssomonun A.H. CeepioBa, yueHus o
oumochepe B.M.  Bepnamckoro), ompenensTh  TpaHUIBI  HX

IMPUMCHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/IeHNEe W OIMCAaHUE S>KUBBIX CHUCTEM, IPOIECCOB U SIBICHUU;
OpraHm3anusi W MpOBEIEHHE OHOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIIBKCHUE  THUIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
HCCIICTyeMBIMU BEJIMYMHAMH, OOBSICHCHHE TOJIYUYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHITHA, TCOPHH W 3aKOHOB, yMCHHE

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

YMmenue BBIJIETISATh CYILIECTBEHHbBIE IIPU3HAKU CTpOECHUS
OMOJIOTUYECKUX  OOBEKTOB: BMJOB, MOMYJSIUMN, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIYyLIEHTOB,  OWOTeOIleHO30B U  IKOCHCTEM;
0COOEHHOCTH MIPOLIECCOB HaCJIEICTBEHHOU W3MEHYUBOCTH,
€CTeCTBEHHOTO OTOOpa, BUAOOOPa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBUS HKOJOTMUECKUX (DAaKTOpPOB Ha OpPraHU3MBI,
MepeHoca BEUIeCTB U MOTOKA SHEPTUU B IKOCHCTEMAaX, aHTPOIIOT€HHBIX
M3MEHEHUH B IKOCHCTEMAaxX CBOEH MECTHOCTH, KPyrOBOpPOTa BEILIECTB U

OMOTreOXMMHYECKUX IMKIIOB B Onochepe

VYMmenune IIPUMCHATH IMOJIYUCHHBIC 3HAHUA JJISA 00BSICHEHNS
6I/IOJIOFI/I‘-ICCKI/IX nmponeccoB u HBHCHHﬁ, AJId TIPUHATUS TMPAKTUYCCKUX
pelIeHri B MOBCEHEBHOW KU3HU B LIENSAX oOecrieueHus: 6€30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbSI OKPY>KAIOLIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPaMOTHOTO  TOBEACHUA B  OKPYXAKIIEH MNPUPOJHON  CpEE;
IIOHUMAaHHUCEC HGO6XOI[I/IMOCTI/I HCITIOJIb30BaHUA ,[[OCTI/I)KGHI/Iﬁ

COBpeMeHHOﬁ OuoJ0run AJI palliOHAJIBHOT'O IIPUPOAOII0JIB30BaAHUA

YMmenue pemiaTtb 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3aga4u, COCTaBJIATHb

CXEMBI IIEPEHOCA BCUICCTB U SQHEPIHU B OKOCUCTEMAaxX (I_Iel'II/I HI/ITaHI/IH)

YMeHHe BBITIONHATH JIaOOpaTOpHBIE U TMPAKTUYECKUE PadoTHI,
coOmoaTh TpaBWia mpu padboTe ¢ y4eOHBIM H JA0OpPaTOPHBIM

o0opyI0BaHUEM




YMeHrne KpUTHYECKH OLEHHBATH W WHTEPIPETHUPOBATH MH(OPMAIIHIO
OMOJIOTMYECKOTO COJIEepKaHMs, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

U3 pa3nuuHbIX UCTOYHUKOB (CMIU, HayuyHO-IOMYJSIPHBIE MaTepHUAIIbI);

? paccMaTpuBaTh ro0anbHBIC IKOJIOTUYECKHE POOIIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHHWIO K HUM COOCTBEHHYIO
MO3UILIUIO
YMeHue co31aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOLICHHUS,
10 0000111ass GMOIOTHYECKYI0 HH(POPMALIUIO U3 HECKOJIIBKUX HCTOYHHUKOB,

I'paMOTHO HCII0JIb30BATb TTOHATHHHBIN arrapar ouoaoruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

buonorus kak Hayka

1.1

buonorus — Hayka o xuBOoi mpupoze. Ponp Ouonoruu B (opMUpOBaHUU

COBpPEMEHHOM Hay4HOI KapTuHbI MUpa. CucTeMa OMOJIOTHYECKUX HAYK

1.2

MeToapl MMO3HAHUS KUBOW MPHUPOABI (HAOIIOACHHE, HKCIIEPHUMEHT, OMHCaHUE,
U3MEpeHne, Kiaccu(ukanys, MOJICTUPOBaHUE, CTaTUCTHYECKas oOpaboTKa

JTAHHBIX)

JKuBnIie cCTEMBI U X opranm3anus

2.1

Xusble cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3yueHus ouosnoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpa3ue

2.2

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJSIPHO-T€HETUYECKUM, KIETOYHBIH,

OpraHU3MEHHBIH, MOMYJISAUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrocepHbIit

XUMHYECKUN COCTAB U CTPOEHUE KIIETKH

3.1

XUMHAYECKUA COCTaB KIETKM. XHUMHUYECKUE DIJIEMEHTBI: MaKpPOAJIEMEHTHI,
MHKpOdJIEMEHTBI. Bona u MuHepanbHble BemiecrBa. @DOyHKIMU BOABI U

MHHEPAJIbHBIX BEIIECCTB B KJIICTKE. HozmepmaHI/Ie OCMOTHYECKOIo Oananca

32

benku. CoctaB u crpoeHue OenKOB. AMHUHOKHMCIOTBI — MOHOMEpBI OEJIKOB.
He3zameHMMBIE M 3aMEHUMBIE AMHHOKHCIOTBL. AMMHOKHCIOTHBIM COCTaB.
YpOBHH CTPYKTYpHI O€IKOBOI MOJIEKYJIbI (IepBUYHASL, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYECKHe CcBoiicTBa OenkoB. buonornueckue
GbyHKIIHM OCTTKOB.

®epMeHTHl — Ouosiornyeckue karanuzatopbl. CTpoeHue (epmeHTa: aKTHBHBIN
HeHTp, cyOctpatHas crneuuduyaoctb. Kodepmentsl. Burtammubpl. OTnuuuns

(bCpMCHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOpOB

33

VYraeBoasl: MOHOCaxapuabl (IJIIOKO3a, pub03a U J1e30KCupu003a), Iucaxapusl
(caxapo3a, JaKTO3a) W THOJHCaxapuabl (Kpaxmai, TIJIMKOTEH, IeJUII0JI03a).
buonornyeckne GyHKINHU YIIIEBOJIOB.

Jlununapr:  Tpurmuuepunsl,  crepounsl,  pocomunuasl.  ['mapodunabHO-
ruapodoOHble cBoiicTBa. buonornueckue ¢GyHkimu sunuaoB. CpaBHEHHE

YTJI€BOMAOB, OCJIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHEPTUU

34

Hyxneunosbie kucnotsl: JIHK n PHK. Hykneornasl — MOHOMEpBI HYKJIEHHOBBIX
kucnotr. Crtpoenne u ¢ynkuuun JIHK. Ctpoenne u ¢ynkuuun PHK. ATO:

CTpoeHHEe U (YHKIUU

3.5

[uTonorust — Hayka o kietrke. Kinetounas teopusi. MeToapl n3y4eHus KIETOK




3.6

Knerka kak menoctHas >kuBasi cucrema. OOIue MpHU3HAKH KIETOK: 3aMKHYTast
HapyxHass MemOpana, monekynsl JJHK kak remernyeckwii ammapaT, cuctema

cuHTe3a Oelika

3.7

Tunbel KIeTOK: dyKapuoTUyeckas U mpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHUecKoi  kieTku. KiierouHas crenka Oakrtepuit. CrtpoeHHE
AyKapUOTHUYECKOM KJeTKU. OCHOBHBIC OTJIMYMS PACTUTEIBHON, XUBOTHOW M

IpUOHO KIIETKU

3.8

[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAas CTEHKAa, IJIMKOKAIMKC, HX
¢ynkuun. [Inazmarnaeckas memOpana, e€ cBoiicTBa u pyHkimu. Llutonnaszma u eé
opranousipl. OnHOMEMOpaHHBIE OPraHOWIBl KJIETKH: DHIOMIa3MaTHUYECKas CETh
(BIIC), ammapar ['ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHAPUM, IacTuAbl. lIpoucxoxaeHue MHUTOXOHIPUH W IulacTHA. Bumisl
wiactu. HememOpaHHbIE OpraHoMIIbl KIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTP,

PCCHUYKHU, KTYTHKH. (DyHKI_II/II/I OpraHonuaoB KJICTKH. Bxrouenust

3.9

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

KapuoIuiasma, XpoMaTuH, AJAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

H(PISHGI[CHTCJ’IBHOCTB KIJIICTKH

4.1

OOmeH BemiecTB, WM META00aU3M. ACCUMUIAIUA (IUIACTUYECKUA OOMEH) H
JTUCCUMUIISIINASA (PHEPTETUYECKU OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIecca
Metabonu3ma. Turbel oOMeHa BemecTB: aBTOTPOGHBINA U rereporpodHbid. Ponb

(bepMeHTOB B OOMeHEe BCIICCTB U NPCBPALICHUU SHCPI'UU B KIICTKE

4.2

dotocunre3. CBeroBas U TeMHOBas ¢a3bl porocunTesa. Peakiun poTocunTesa.
O¢dextuBHOCTh (hoTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3a JUIS KU3HU Ha 3emiie.
Bnusaue ycnoBuil cpeabl Ha (OTOCHHTE3 M CHOCOOBI TOBBILIEHUS €ro
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTE3. XEMOCHHTE3UpYIoIie OakTepuu. 3HAYCHHE XEMOCHUHTE3a s

JKA3HU Ha 3emie

4.3

DHepretudeckuii oOMeH B KieTke. PaciiemnyieHue BeIIECTB, BBIACTICHHE U
AKKyMYyJIMPDOBaHUE OJHEPrud B KIETKE. OTalbl JHEPreTHYECKOro OOMEeHa.
I'muxonus. bpoxkenne u ero Buabl. KuciopomaHoe OKHCICHHE, WA KIECTOYHOE

npixanue. DPPEeKTUBHOCT YHEPTETUIECKOTO OOMEHa

44

Peakuuu matpuunoro cuntesa. I'eneruueckas unpopmanus u JIHK. Peanusanus
TeHEeTHYECKOM WHpOpMalLnu B KIeTKe. ['eHeTHMYecKHil KOJ M ero CBOMCTBA.
Tpanckpunmus — matpuunslii cuate3 PHK. Tpaucmsiuus — 6uocunTe3 Oenka.

KonupoBanue amunokucinotT. Poibs pubocom B OnocuHTe3e Oenka

4.5

Hexnerounsie ¢Gopmbl ku3HM — BHpPYCHL. Mctopusi oTkpeitusi BupycoB (/.M.




WBanoBckuii). OcoOEHHOCTH CTPOEHUS U IKU3HENEATEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacTeHuid, >XUBOTHBIX U UEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmynoaedunura yenoseka (BIUY) — Bo3dyaurens CITN/a.

[IpodunakTrka pacpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHHIMA

Pa3smHOXeHMe U HHANBUAYAIbHOE pa3BUTHE OPraHU3MOB

5.1

Knerounsnii 1uKI, WIM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MuTo3.
[Ipoueccel, nporekatonye B uHTepdaze. Pernnukanus — peakuus MaTpUYHOTO
cuareza JIHK. Crpoenue xpomocoM. XpOMOCOMHBII Habop — KapHOTHIL
JIUMITONAHBI W TaljIOWJHBIA ~ XPOMOCOMHBIE  HAaOOpBl.  XPOMaTHUIBI.
[uTosornyeckre OCHOBBI PA3MHOKEHUSI W HWHIUBUIAYAJIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kinerkn — wmuto3. Craauu mutos3a. lIpomecchl, mpoucxopsiiue Ha

Pa3HbIX CTAAUAX MUTO34A. buonorndyeckuii cMBICI MUTO3a
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@®opMbl pa3MHOKEHHMsI OpPraHu3MoB: Oecrosioe W mojoBoe. Bumel Oecrnosioro
pa3sMHOXEHHUs: JeJIeHHe HaJBOe, IIOYKOBAHHWE OJHO- U MHOI'OKJIETOYHBIX,
criopooOpa3oBaHue, BETETaTUBHOE Pa3sMHOKEHHE. HckyccTBeHHOE

KIIOHMPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJIA CCIICKINN
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ITonoBoe pa3MHOXEHHE, €r0 OTIAMYUS OT OECIOI0ro.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoasdiue Ha CTaausIX MeHo3a.
IToBenenne xpomocoM B Meino3ze. Kpoccunrosep. buonornueckuit cmbicia u

3HayeHue Meio3a

5.4

['amerorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK Yy KUBOTHBIX. [loioBbIe
JKEJIE3bl: CEMCHHUKU U ANYHUKH. O6paSOBaHI/Ie 1 pa3sBUTHUC IOJIOBBIX KJICTOK —
ramer (CrepMaTo30uj, SIUIEKIeTKa) — CrepMaTorene3 u oorexes. OcoOeHHOCTH

CTPOCHUMA SIAIEKJIETOK U CIICpMAaTO30UI0B. OHJIO)IOTBOPCHI/IC. HapTCHOTCHe3

5.5

NunuBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpHOHAIBHOE  Pa3BUTHUE
(aMOpuorenes). Jranbl SMOPHOHAILHOTO Pa3BUTHSI Y MO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyisnus, opraHoreHe3. [loctamOpuonansHoe pa3Butue. Turbl
MIOCTAMOPHUOHAIIBHOTO Pa3BUTHUS: MpsiMOE, HempsiMoe (IMYuMHO4YHOe). BnusHue
Cpedbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOJCTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 IBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHHU,

CTaauu pa3BUTUSA

HaCJ'IeI[CTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

6.1

[Ipenmer u 3agaun reHeTuku. Vcropust pa3BuTHs T€HETUKU. BKiax poccuiickux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TIEHETUKU. MeETOonbl TI'eHETUKU

(TOpUIOTOTHYECKUA, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKHIA ).




OcHOBHBIC TeHETHYECKHE IMOHATUA. I eHeTHUecKas CHUMBOJIMKA, UCIIOJIb3yEeMas B

CXeMax CKpEeLIUBAHUI

6.2

3aKOHOMEPHOCTH HAcCJel0OBaHUsl IPU3HAKOB, yCTaHOBIEHHbIe [. Menaenem.
MoHorubpuiHoe CKpeuBaHue. 3aKOH €IUHOoOpa3us THOpUIOB IEPBOTO
nokosieHus. IlpaBuno [noMMHHMpOBaHMs. 3aKOH pacCIICIUICHUS PU3HAKOB.
['unoresa uncroTel ramer. [1oHOE M HENMOJIHOE JOMUHUPOBAHHUE.

JlurnOpunHoe cKpelmuBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBAHUS MPH3HAKOB.
[{uToreHeTHUECKUEe OCHOBBI JUTMOPUAHOTO CKpeIlMBaHMs. AHaTU3upyloliee
cKkpemuBaHue.  lcnonp3oBaHue — aHANM3HUPYIOIIETO  CKpPELIMBAHWUS UL

oIpeziesIeHUs] TeHOTHUIIa 0CO0U

6.3

CuemuieHHoe HacienoBaHue mpusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HacleoOBaHUI0 TeHOB. HapymieHue creruieHHss TE€HOB B pe3yjbTaTe
KPOCCHUHIOBEpAa. XPOMOCOMHAasi TEOpHsl HACJIEICTBEHHOCTU. [ 'eHeThueckue
KapThI.

I'eneruka mnosia. XpOMOCOMHOE OIpEETICHUE IMoja. AYTOCOMBI M IOJOBBIE
XPpOMOCOMBEI. T'omoramerHnle u TeTCpOraMEeTHLIC OpPIraHU3MBI. HaCJICI[OBaHI/Ie

IMPU3HAKOB, CHCIUICHHBIX C ITIOJIOM

6.4

N3meHunBOCTh. BHabl M3MEHYMBOCTH: HEHACIECACTBEHHAs M HACJIEICTBCHHAs.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYUMBOCTH.  XapaKTEPUCTHUKA
MOJIUGUKALMOHHON H3MEHYMBOCTU. BapualmoHHBIA psii U BapHalLlMOHHAs
kpuBas. Hopma peaknmm npusHaka. KoinyecTBeHHbIE M Ka4eCTBEHHBIE

MPU3HAKY U UX HOpMa peakuuu. CBOHCTBa MOIM(UKAITMOHHONW N3MEHUYUBOCTH

6.5

HacnencrBennasi, win TeHOTUIMYECKas, W3MEHUYUMBOCTb. KoMOuHaTHBHAas
M3MEHYMBOCTh. Meil03 U TMOJIOBOM TpoIlecC — OCHOBAa KOMOMHATUBHOU
W3MEHYMBOCTH. MyTalMoHHas U3MEH4YMBOCTh. Kiaccupukanus wmyTarmii:
TE€HHBbIE XPOMOCOMHBIE, T€eHOMHBIE. HacToTa ¥ NpUYUHBI MyTauuid. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTUYCCKUX PSAZOB B HACIEACTBCHHON n3MeHunBocTr H..

BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKHU
YeJIoBeKa: reHEeaJlOrH4eCKui, ONM3HEIIOBBIA, LUTOT€HETUUECKUH,
OMOXMMHUYECKUN, MOJEKyIsIpHO-reHeThudeckuii. CoBpeMEHHOE OmpeaesieHUue
reHOTHUIIA: MMOJJHOICHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHCJIC C
nomonipio III[P-ananu3a. HacnencrBenHble 3a00jieBaHus 4YEIOBEKA: T'€HHBIC
007e3Hu, 0OJIE3HU C HACIEACTBEHHOW MPEapacloNOKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTHBHbIE MyTauuu. [IpUHIMIBI 30pOBOTO
06p333 KHU3HHU, AUArHOCTUKH, HpO(l)I/IJ'IaKTI/IKI/I U JICHCHUA TCHCTHUYCCKHUX
Oone3nell. MeIMKO-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEIUIUHCKON

TCHCTUKHU B IIPCAOTBPALICHUN U JICUCHUH IT'CHCTUYICCKUX 3a00JIeBaHU YeJIOBEKa




Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUHI

7.1

Cenekiusi KaKk HayKa W TpolecC. 3apOoXKIEHUE CEeNeKUUU U JOMECTHUKAIIMSL.
VYuenne H.M. BaBunoBa o0 1eHTpaX TMPOUCXOXKICHUS M MHOT000pasus
KyJbTYPHBIX pacTeHuil. LIeHTpBl MPOUCXOKICHMS TOMAIIHUX >KMBOTHBIX. CopT,

MOpo/Ia, MTaMM

7.2

CoBpeMeHHbIE METOABI CENEKIMH. MacCOBBIM W WHAMBUAYAIbHBIH OTOOPHI B
CEeJIEKIIMM pAacTeHUH M KHUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
cKkpemuBanue — WHOpuAWHT. Yucras nuHus. CKpeNMBaHUE YUCTBIX JUHUM.
I'ereposuc, unu rubpuaHas cuna. HepoacTBeHHOE CKpellBaHUe — ayTOPUAMHT.
Otnanénnas tuOpugmsanuss W €€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W
MOJYyYECHUE MOMUIIONAOB. JlOCTHKEHUSA CEJNEKUHMH PACTEHUM, >KHUBOTHBIX M

MHUKpPOOPTraHNU3MOB

7.3

buorexnosoruss kak oTpacib MPOU3BOACTBA. ['eHHas WHXKEHEepUs. Tarlbl
co3manus pekomOuHaHTHOW JIHK u Tpancrenneix opranmsmoB. KietouHas
uwxkeHepusi.  Kiertounesle  KyJabTypbl. MHKpOKIOHAJILHOE  Pa3MHOKEHHE
pacrenuii. KioHupoBaHHE BBICOKONPOAYKTHBHBIX  CEIIbCKOXO3MCTBEHHBIX
OpPTraHU3MOB. DKOJOTHUYECKHEe M 3THdeckue mpodimemsl. MO — renermdecku

MOI[I/I(I)I/II_[I/IpOBaHHBIC OpraHu3Mbl

11 KIIACC

Kon

HpOBepHeMblﬁ JIEMEHT COAECPKaHUA

DBOIOIMOHHAST OHOJIOTHS

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  9BONMIOLUMHU.  [la€OHTOJIOTMYECKHE:  TOCIIENOBATEIBHOCTh
MOSIBJICHUS! BHIOB B IAJCOHTOJIOTMYECKOHW JIETOMHCH, IEPEeXOaHbIE (OPMBI
buoreorpaguyeckue: cxonctBo M paznuuyue ¢ayH u (IOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXO/ICTBA M Pa3IN4Hs SMOPHOHOB PAa3HBIX BUJIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJIOTUYHBIC,
PYAMMEHTapHBIE OpraHbl, aTaBU3MBL. MOJIEKYISPHO-OMOXMMHUYECKHUE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKMX MyTell y Bcex

OpPTraHU3MOB

1.2

OpomtormonHass  Teopuss Y. [apsuna. IIpennocbuiku  BO3HHUKHOBEHHS
JapBUHHU3Ma. JIBHXKyIIME CHUJBI 3BOJIOUMHU BUAOB 1o [lapBuHy (M30BITOYHOE
Pa3MHOKEHHE NPU OIPAHMYECHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHUYMBOCTb,

60pb0a 3a CyIlIeCTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckast Teopust oBomonmu (CTD) u  OCHOBHBIE €€ TOJOXKEHUS.




MuxkposBontonus. [lonynsinus kak eqMHULA BUAA U YBOJTIOLIMHA

1.4

JBmwxynme cuiabl ((pakTophl) SBONIOUMH BUAOB B Tpupoae. MyTaluOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiimoHHBIE BOJHBI U JIpeid
reHoB. M3omsmus n murpanus. EcTecTBeHHBI 0TOOp — HanpaBIsIoOmuil hakTop
sBOTIOLNHU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB KakK pe3yabTaT dBosouuu. [Ipumeps
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAHOAJANTALINY.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:

reor‘pa(bnquKoe, 9KOJIOTHYECKOE

1.5

MaxkposBomtorusi.  DopMbl  3BoNOLMU:  (UIETHYECKas,  JHUBEpPreHTHas,

KOHBEpreHTHasi, napasienbHas. HeoOparumocTs 3BOIIONMN

Bo3HukHOBEHME U Pa3BUTHC )XU3HU HA 3emie

2.1

JloHay4yHbI€ TMPEACTABICHUS O 3apOKACHUM >KU3HU. HaydHble TIuUIIOTE3bI
BO3HHMKHOBEHHUS >KM3HM Ha 3emje: a0uoreHe3 M MaHCHEpMHs. XUMHUYEcKas
IBOJIIOLMSA. ODKCIIEPUMEHTAIIBHOE IOATBEP)KIECHUE XUMHUYECKOW DBOJIOLUU.
Havanbhbie sTansl Ouonornyeckoil spomonuu. ['mnoresa PHK-mupa. IlepBobie

KJICTKHU M UX 3BOJJIFOIIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII ’)KUBBIX OPTraHU3MOB

2.2

Pazputne xu3Hum Ha 3emiie 1o spaMm U nepuonaM. Karapxeil. Apxelckas u
nporepo3oiickast dpbl. l[lameosolickass spa u €€ mnepuoabl: KeMOPUHUCKUM,
OPJIOBUKCKWW, CHUJIYpPUICKHH, JI€BOHCKHH, KaMEHHOYTOJIbHBIN, MEPMCKHI.
Me3so3oiickas 3pa u €€ Iepuoabl: TPUACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiinozoiickass »9pa u e€ Tepuojabl: MaJEOT€HOBBIA,  HEOIC€HOBBIH,
AHTPOIOI€HOBBIM. XapaKTepUCTHKAa KJIMMara M TeOJIOTMYECKUX IPOLIECCOB.
OcCHOBHBIE ATaIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUPA. ApOMOP(O3bI y
pacTeHud u KUBOTHBIX. [losiBieHMEe, pacuBET M BBIMHUpPAHUE TPYII >KUBBIX

OpraHu3MoB
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Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBomonuu. OCHOBHBIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB
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OBonronus 4YejaoBeKa. AHTPOIIOJIOTHA Kak Hayka. PazButue mnpeincTaBieHHH O
IIPOMCXOXKACHUU 4esoBeka. Meroabl u3yuyeHus aHTponoreHeza. Cxoacrtsa u
pasnuyus 4elloBeKa U )KMBOTHBIX. CHCTEMATUUECKOE MOJI0KEHUE YEIOBEKA.

JiBmxyuie cuiibl (hakTopsl) aHTpornorenesa. HacneacTBeHHass U3MEHUUBOCTh U
ecTeCTBEHHbII 0TOOp. OOmIecTBeHHBIH 00pa3 >XU3HU, HU3TOTOBJIICHUE OPYAUN

Tpy/Jia, MBIIUICHHE, PEYb

2.5

OcHOBHBIE CTaguyd W BCTBU DOBOJIONHUH YCJIOBCKA: aBCTPAJIOIIUTCKHU, Yenosek




yMenslid, YemoBek mnpsaMoxonsamui, YenoBek Heanaepranbckui, Yenosek
pa3yMHblii. Haxonku HMCKOMaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHMs, 00JacTb

pacrpocTpaHeHust, 00bEM FOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBILIME pachl: €BpONEOMIHAS (€Bpa3uiicKas),
HErpo-aBCTPAJIONIHAS (3KBaTopuanbHasi), MOHTOJIOUAHAs (a3uarcko-
aMepuKaHCKast). UepThl MPUCIOCOOICHHOCTH IPEICTABUTEINCH UeIOBEUECKUX Pac

K YCJIIOBUAM CYHICCTBOBAHUA. EI[I/IHCTBO YCJIIOBCUYCCKUX pac. KpI/ITI/IKa pacusmMa

OpraHu3Msbl 1 OKpy>Karolias cpeja

3.1

DKoJoTHsI Kak Hayka. 3aladyd M pasleiibl dKOJOTUUA. METONbI KOJIOTHUYECKUX
UCCIIeIOBaHUI. DKOIOrnYeckoe MUpoBo33peHne. Cpeapl 0OUTaHUSI OPTraHU3MOB:

BOAHAasA, HA3EMHO-BO3AylIHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonoruueckue  (axtopel. Knaccudukamus — sKoioruyeckux — (PpaxTopos:
abuoTtuyeckue, OUMOTHYECKME M aHTPOMNOreHHble. JleficTBUe 53KOJIOrMYecKuX

(hakTOpPOB HA OPTaHU3MBI
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AbuoTtnueckue (HaKTOphL: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOAM3M.
[Ipucnocobnenuss OpraHu3sMOB K  JeHCTBHIO  aOMOTHMYECKUX  (DAKTOPOB.

buonornueckue puTMsl
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buotnyeckune QaxTopbl. Bumbl OMOTHYECKHX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMIIHUYECTBO, MAapa3sUTU3M, MyTyalu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M,  HEHTpaim3M. 3HadeHHe  OMOTHYECKHX

BSaHMOHefICTBI/II;'I AJId CyIIEeCTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COO6H.[€CTBaX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU TIOIMYJIAOH. OCHOBHBIE IIOKa3aTeIn
nomyJjsinuu: 4YUuCJICHHOCTb, IUIOTHOCTB, POXAACMOCTb, CMCPTHOCTb, HNPHUPOCT,

Murpanus. JJnHaMuka YiCI€HHOCTH MOMYJISILUY U €€ peryJsaius

Co00111ecTBa U DKOJIOTUYECKUE CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
NPOCTpaHCTBEHHAas, Tpoduueckass (muuieBast). Buasl-nomuHanTel. CBsi3u B

OnoleHo3€e

4.2

Dkosornueckue cucteMbl  (3kocuctemsbl). [lonarue o006 »dkocucreMe u
ouoreoreHo3e. DYHKIMOHAJIbHBIE KOMIIOHEHThl HKOCHCTEMBI: IPOJIYICHTHI,
KOHCYMEHTHI, peyIIeHThl. KpyroBopoT BemecTB U MOTOK 3HEPTUU B IKOCHCTEME.
Tpoduueckue (TUIIEBBIE) YPOBHU OKOCHUCTEeMBbI. I[lWIeBble 1IEIM W CETH.
OcHOBHBIE TIOKa3aTeld SKOCHCTEMBI: OuoMacca, MPOIYKIHs. DKOJIOTUYECKUE
MApPaMUbI:  MPOAYKIIMH, YHUCICHHOCTH, Ouomacchl. CBOWCTBAa OSKOCHCTEM:

YCTOWYMBOCTb, CaMOperyJisiusl, pazsurue. Cykueccus




4.3

[Ipupoanbie 3xK0cUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBONHOIO WJIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOrE€HHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. YpO03KOCHCTEMEI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak (akrop ycrodumBocTH dKocucteM. CoxpaHeHUe

OHMOJIOrMYeCcKOro pa3HooOpasus Ha 3emiie
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Yuenue B.U. Bepnaackoro o Ouocdepe. I'paHuibpl, coctaB U CTPyKTypa
ouocdepsl. XKuBoe BemectBo U ero (gynkuuu. OcobeHHOCTH OHMOCPEphl Kak
r7100aNbHOM 3KOCUCTEMBI. J[MHAMHYECKOEe paBHOBECME W OOpaTHas CBsI3b B
ounoctepe. KpyroBopoTel BemIeCTB W OHMOT€OXMMHYECKHUE IUKIIBI JJIEMEHTOB

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

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE W3MEHEHUs1 B Ouocdepe.
['mobanbHBIC YKOJIOTHYECKUE TTPOOIIEMBI.
OcHOBa palMOHAIBHOTO  YIPAaBJICHUS TPUPOJHBIMH pecypcaMH U HX

ucnosib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIAA YHEHUKA

* buonorus, 10 xknacc/ [Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u nip.;
[Tox penakuueii [Taceunuka B.B. Akmnmonepuoe o6miectBo «M3marenscTBo
«IIpocsemenue»

* buonorus, 11 kmacc/ ITaceunuk B.B., Kamenckuii A.A., Py6mos A.M. u np.;
ITon penakuueit [laceunuka B.B. Axkunonepnoe o6mectBo «M3narenbcTBo
«IIpocBemienne»

METOAUYECKHE MATEPUAJIbI 1JIAA YUUTEJIA

buosnorus. 10-11 knaccel. O6mmas 6uonorusi. YuedHoe nocooue (6a3oBblii)
buonorus. [loypounsie pazpabotku. 10-11 knaccel. ba3oBsiil ypoBeHb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

buosnorus. 10 kinacc. ba3oBsiil ypoBeHb. DieKTpoHHas Gpopma yueOHUKa
buosnorus. 11 kiacc. ba3oBslif ypoBeHb. DeKkTpoHHas popma yueOHUKa
Enunas xosnekius nudpoBbix 00pa3oBaTelbHbIX pecypcoB http://school-
collection.edu.ru

http://www.eco.nw.ru

http://www.sbio.info

http://www.anatomus.ru/

http://www.greeninfo.ru/

http://www.theanimalworld.ru/

Annexc.Yueonuk https://education.yandex.ru/home/

VYun.py https://uchi.ru/

Enunsiii ypok https://www.xn--d1abkefqipOa2f.xn--plai/

HNudoypok https://infourok.ru/

[Topran «bunet B byaymee» https://site.bilet.worldskills.ru/
DNEeKTPOHHBIC BEPCUU YIEOHO-METOINIECKUX KOMITJIEKCOB, BXOISAIINX B
®denepanbHbIi epeyeHs https://media.prosv.ru/

[Tnardopma 1i1s MpOBEACHUS OJIUMITHAT B KypCOB «OIUMITYM»
https://olimpium.ru/

[TnaTdopma nist moaroToBku K onumnuaaam https://olimpiada.ru/
Bcepoccuiickuii 06pa3zoBaTebHbIN MPOEKT «YPOK UDPH
https://ypokmudpsr.pd/

Enunas xomnekmnus mudpoBbix o0pa3oBaTeIbHBIX pecypcoB http://school-



collection.edu.ru/

[Topran «{udposoe obpazoanue» http://digital-edu.ru/

MobuiapHOE AJIeKTpoHHOE oOpazoBanue https://mob-edu.ru/

LECTA https://lecta.rosuchebnik.ru/

Caiitr ®UIIN http://fipi.ru/

PIIOU MockoBckoii o6mactu https://rcoi.net/

Pemry OI'D, Pemry EI'D https://ege.sdamgia.ru/, https://oge.sdamgia.ru
Omn-naitn mkona «@oxchopa» https://foxford.ru/

CepBuchl 114 cO3/1aHUsI UHTEPAKTUBHBIX 3aaHuil https://learningapps.org/,
https://www.menti.com/

OGpazoBatenbHbIN HIeHTP «B3mer» https://olympmo.ru/

I'noGan JIab (rnmoGanpHast mkosibHas Jaboparopusi) https://globallab.org/ru/
OmnuaifH-IKOMIa AJIs IeTeH U MOAPOCTKOB

https://skysmart.ru/



