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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIPE/ICNICHUS] TIOAXOA0B K (DOPMHUPOBAHMUIO COJEp)KaHHS Y4eOHOro IpeaMera
«buonorus» coctaBwiIM: KoHuUentyaibHble mnonoxkenus OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTH  IIeJieH, COJIepXaHus, pe3yJabTaToB oOOy4YeHUus U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, TTOJIOKEHUST 00 OOITUX MENIX U
MPUHIMIIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oopazoBanus B Poccuiickoit deneparnm, a TakxKe MOJI0KEHUS O crieruduKe
ouosoruu, €€ 3HAYCHUW B TIO3HAHUU JKUBOM MNPUPOALI U 0OECIeYCHUU
CYIIECTBOBaHMS yejoBeYecKoro oodimiecTBa. COrjlacHO Ha3BaHHBIM MOJIOKCHUSIM,
oTIpe/IeIeHbI OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6uooruu 1aéT MpeICTaBICHUE O HEJIIX, 00 00IIeH cTpaTerun
00yueHust, BOCIIUTAHMS U Pa3BUTHS 00YUYAIOIINXCS CPEJCTBAMH YUEOHOTO ITpeIMeTa
«buomorus», onpeaenser 00s13aTeIbHOE MPEIMETHOE COJIEpIKaHUE, €T0 CTPYKTYPY,
pacrmpeseneHue Mo pasjeliaM U TeMaM, PEKOMEHAYEeMYIO IOCIeI0BaTeIbHOCTh
U3Yy4YeHUS] YIEOHOTO MaTepralia ¢ y4éTOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3¢H, JIOTHMKHM 0O0pa3oBaTeIBHOTO IIpoIecca, BO3PACTHBIX OCOOCHHOCTEH
00yJarommxcs.

B mporpamme 1o 61M010ruuM Takke YUYUTHIBAIOTCS TPEOOBaHUS K TIJIaHUPYEMbIM
JUYHOCTHBIM, METaNpEAMETHBIM W TPEIMETHBIM pe3yjabTaTaM OOydYeHHS B
dbopMUpOBaHUH OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIIbHOM
NEeATeIbHOCTH/YUEeOHBIX JEeWCTBUH OOyYarolmuXCcs IO OCBOSHHUIO COJICPKAHUS
OMOJIOTMYECKOr0 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—11 knaccel, 6a30BbIi YPOBEHb) peaIn3oBaH
OPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHHM Owojoruu, Onaromaps 4deMy B HeEH
IPOCMATPUBACTCS  HAMNPABICHHOCT, HA pa3BUTHE 3HAHWUW, CBA3aHHBIX C
dbopmMupoBaHruEeM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMN JTUMYHOCTH, SIKOJOTHUYECKOT0O MBIIIUICHUS, TPEACTABICHUN O 3JJ0POBOM
o0pasze *KU3HU U OEpPEeKHbIM OTHOIICHHMEM K OKPYXKaIoIIedl MpUPOIHON cpele.
[ToaToMy Hapsmy ¢ M3y4eHHEM OOIIEeONOIOTHYECKUX TEOPU, a TAKKe 3HAHUU O
CTPOCHHUH JKMBBIX CHCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TMPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH YJIeJICHO BHUMaHUE HCIOJIb30BAHUIO
TIOJTYYCHHBIX 3HAHUH B MTOBCETHEBHOM JKU3HU IS PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCJIe: TMPO(QUIAKTHKYA HACIEJACTBEHHBIX 3a00JIEBAHWIA YEIIOBEKA, MEIMKO-
T€HEeTUYECKOT0 KOHCYJIbTUPOBAHMUs, 000CHOBAHHS YKOJOTHUYSCKH IIEJIeCO00Pa3HOTO
MOBEJICHUSI B OKPY KAIOIIEH MPUPOJTHON Cpejie, aHaIu3a BIUSHUS XO3IUCTBEHHON
JESATEeIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcuneHne BHHMMaHUA K MPUKIAJHON HAMpaBJICHHOCTH YYEOHOro MpeaMera
«buonorusy NpOIUKTOBAHO HEOOXOAUMOCTHIO 0OECTICUCHMS YCIIOBHMA JIJIS PEIICHUS



OJTHOW M3 aKTyaJbHBIX 3a/1a4 IMIKOJIHHOT'O OMOJIOTHYeCcKOro o0pa3oBaHUs, KOTOpas
npeanonaraeT (GOpMUPOBAHUE y OOYYAIOMIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K
WU3MCHCHUSAM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpenHero oOIIero 0Opa3oBaHUsI 3aHUMAET BAXKHOE
mecto. OHa obecrieunBaer (GopMUpOBaHUE y OOyYArONIUXCS TPEICTABICHUNU O
HAyYHOW KapTHHE MHUpa, pacIiupsieT U 0000IIaeT 3HAHUS O XKHBOW TpUpoje, eé
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OPraHW3allid M HBOJIOIUH, CO3aET
yCIOBHSI  JJIs:  TIO3HAHWS  3aKOHOB  JKUBOW  TMPHUPOIBI,  (POPMHUPOBAHUS
(GyHKIIMOHATBHOM TPAaMOTHOCTH, HAaBBIKOB 37I0POBOTO W Oe3omacHoro obpasa
KHU3HHU, SKOJIOTMYECKOTO MBIIIUICHHUS, [ICHHOCTHOTO OTHOIICHUS K KUBOH MPHUPOJIC
Y YEJIOBEKY.

Bonbioe 3HaueHNE OMOIOTHS UMEET TaKXKe JJIS PEIICHUST BOCITUTATEIBHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero o0pa3oBaHMs,  COLUATH3AINH
oOyyvaroruxcsi. Mzyyenue Ouonoruu oOecrieuynBaeT ycloBUs AJisi (OPMUPOBAHUS
WHTEIUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPhI, CIIOCOOCTBYET HMHTETpAIlMd OMOJOTHYECKHX 3HAHHH C
MIPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUN
u reorpaduu. Ha3BaHHBIE TOJOXKEHHS O TMpEeIHA3HAYCHUH Y4eOHOTO MpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpPEACNICHUS TOIXOJ0B K OTOOpY U
CTPYKTYpUPOBAHHUIO €T0 COACpXKaHWs, TMPEACTaBICHHOTO B MpOTpamMme IO
ouosoruu.

Otb6op conepxkanusi yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOpPAa3HOIO IMOJAX0Jd, B COOTBETCTBUU C
KOTOPBIM OOYyYaloIuecs OJKHBI OCBOUTH 3HAHHMS W YMEHUS, 3HAUYUMBIC IS
dopMupoBaHus o0OmEeH KyJIbTYphl, ONPEICIAIOININE aJeKBaTHOE TIOBEJICHUE
YyeJoBeKa B OKpY’Karolleld MPUPOAHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MOpaKTUYECKoW aesitenbHOCTA. Oco00e MECTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /1Jisi (JOPMUPOBAHUS
NPEJCTaBICHUA O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MHpa U
IIEHHOCTHBIX  OPHCHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yMaHH3alluH
OHMOJIOTUYECKOTO 00pa30BAHMSL.

CtpykTypupoBaHUE COJACpKaHUA Y4eOHOTO MaTepwalia B MporpamMme IIo
OMOJIOTUU OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIUYUTEIHHBIX OCOOSHHOCTSX JKUBOHM MPHUPOABI, O €€ YPOBHEBOW OpraHU3aIluN U
ABOJIIONIMU. B COOTBETCTBHUM C 3TUM B CTPYKType ydueOHOro npeameta «bromorusy»
BBIJICIICHBI CIICTYIONINE COJepKaTeNbHbIe THUN: «bronorus kak Hayka. MeToapl
Hay4JyHOro To3HaHWs», «KieTka kak Owosiormueckas cucremayn, «OpraHu3M Kak
ouosormueckas cucreMa», «CUcTeMa M MHOT0OOpa3we OpPraHMYeCKOTO MHpPay,
«OBOITIONHNS KUBOU MPUPOABD», « IKOCUCTEMBI U TIPUCYTIINE UM 3aKOHOMEPHOCTI.



Lenp uzyuenus yudeOHoOro mnpeamera «buonorus» Ha 0a30BOM YypOBHE —
OBJaZicHUE  OOyYaloIMMHUCA 3HAHUSAMH O  CTPYKTYpHO-(DYHKIIMOHAIBLHOU
OpraHu3allid KUBBIX CHCTEM pa3HOTO paHra U MPUOOpPETEHHUE YMEHUM
WCIIOJIb30BaTh ATH 3HAHWS IS TPAMOTHBIX JCUCTBHUH B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TNYHBIX KU3HEHHBIX MPOOIIEM.

JoctixkeHue nenu u3ydeHus yuyeOHoro npeamera «buonorus» Ha 6a3zoBoM
YpOBHE 00€CcreunBaeTCs peIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHHE OOYYarOUIMMUCS CUCTEMbl 3HAHUM O OMOJOTHYECKUX TEOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBWIAX, CIyKaIllUX OCHOBOU
Uist OPMHUPOBAHUSL TIPEACTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOT'O MO3HAHMS, CTPOEHUH, MHOT00Opa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3AIMH, BBIAAIONTUXCS OTKPHITHUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre y OOydYalOIMMXCS IMO3HABATEIbHBIX, WHTEIUICKTYyaJIbHBIX H
TBOPUECKUX CIIOCOOHOCTEW B MpOIECCe aHajdu3a JaHHBIX O MyTSIX pa3BUTHUS B
OMOJIOTUY HAyYHBIX B3IJBIOB, MICH M TIOJIXOJOB K HM3YUYCHHUIO JKUBBIX CHUCTEM
pPa3HOT0 YpOBHS OpraHU3alluu;

CTAaHOBJICHWE Yy oOOydJarommxcsi oOmeil KynbTyphl, (DYHKIIMOHATBEHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MUpa KUBOW MPUPOJIbl HA OCHOBAHUM 3HAHUH U OTBITA, MOTYUYEHHBIX TPU U3YUYEHUU
Omooruu;

dbopmupoBaHue y O0OydYarOUIUXCSl YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCATEIHHOCTA YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKJIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOTI0OICHUS ITUIECKUX
HOPM MPU NPOBEJACHUU OMOJIOTUYECKUX UCCIIECTIOBAHMIA;

OCO3HAHWE IIEHHOCTH OWOJOTHYECKUX 3HAHUW [JIs TIOBBIIICHUS YPOBHS
AKOJOTUYECKOHN KYJIbTYPHI, JUisl (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEHEBHOM KU3HU IS
OIICHKH TIOCJIEICTBUIA CBOEH JEATEIbHOCTH MO OTHOIICHUIO K OKpY>Kalollel cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME W COONIOJCHUE Mep NPO(HIAKTHKA
3a00JIeBaHUH.

B cucreme cpennero oOmiero obOpaszoBaHusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBJIAETCS OO0SI3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOJISIIUM B
COCTaB MpeaIMeTHOM 001acTh « ECTeCTBEHHO-HAyYHbIE IPEIMETHD.

Jlist m3ydenusi OMojI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 001Iero 00pa3oBaHus
otBoauTCcs 68 yacos: B 10 kimacce — 34 gaca (1 yac B Heenmo), B 11 kiacce — 34 yaca
(1 gac B Henemo).



COJEPXAHME OBYUYEHUA
10 KITIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HaykKamu, pusocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponw Ouonoruu B opMUpOBaHUN COBPEMEHHOM HAyYHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

Meto/b1 TO3HAHUS KUBOUM MPUPObI (HAOII0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpeHue, KiIacCupUKamms, MOJCTUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

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

Tabnuupl 1 cxeMbl: «MeToIbl TO3HAHUS )KMBOU MPUPOJIBI».

JlabopaTopHble U NpakTHYecKue padoThbl:

[Tpaktuueckas pabora No 1. «lcmonb3oBaHue pa3iMUHBIX METOJOB IpHU
U3yYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al M.

JKubie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: Ouonorun. Otiandmne
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpraHU3alMUd OMOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OnoC(EepHBIA.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpraHU3aIuU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb moJiekybl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMUYECKHUE BJIEMEHTBHI: MaKpPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

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

benku. CoctaB u ctpoeHue OeiaKkoB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOM MOJIeKyJbl (NIepBUYHAs, BTOpUYHAs, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHEe CBoilcTBa OenkoB. buonormyeckue
(GyHKUMUU OENKOB.



depMeHThI — Oronornyeckne Karanuzatopsl. CTpoeHue pepMeHTa: akTHBHBIM
HeHTp, cyOctpatHas cnenuduuHoctb. Kodepmentsl. Butamunbl. OTaunyus
(GhepMEHTOB OT HEOPTAaHUYECKUX KaTaJIu3aTOPOB.

YrieBoasl: MOHOCaXapu bl (TI10K03a, pru003a U J1Ie30KCUpr003a), Iucaxapu/ibl
(caxapo3a, JakTo3a) M TOJHMCaxapuibl (Kpaxmaj, TJUKOIeH, ULEeJUII0I03a).
buonornyeckue GyHKIMH YTIIE€BOIOB.

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

Hyxnennoseie kucnorsl: JHK w PHK. Hykneotnast — MOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIINU.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Krnerka kak nenoctnas >xuBasi cucrema. OOmue npu3Haku KJIETOK: 3aMKHYTast
Hapy»Has MmemOpana, Monekynbl JIHK kak reneruueckuil ammapaT, cuctema
CUHTE3a OelKa.

Tuner KJIETOK: OdyKapuoTHueckas u mpokapuothyeckas. OcoOeHHOCTH
CTpOEHHUs TpoKapuoTuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
JYKApUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYWS PACTUTEIBbHOW, >KUBOTHOM H
IrpUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢bynknuu. [Tnazmarnueckas memOpana, e€ cBoiictBa u pyHkiuu. [{utormiasma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
au30coMbl. [1oyaBTOHOMHBIE OpPraHOWbI KJIETKU: MHUTOXOHIPHUH, IIIACTHUIBI.
[Ipoucxoxaenne MUTOXOHIpUUA W Tmactuld. Buasl mnactun. HememOpanHbie
OpraHOWIBI KJIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTP, IIEHTPUOJH, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOUJI0B KJIIETKU. Brirrouenus.

SAnpo — perynaropHslid 1ieHTp KieTku. CTpoeHue sjpa: siaepHas 00010YKa,
KapuoIjia3mMa, XpOMaTHH, SIAPHIIIKO. XPOMOCOMBI.

TpaHCIIOpT BEHIECTB 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.

Junarpammel: «PacnipeiesieHne XuMUYECKUX AJIEMEHTOB B HEKUBOU IIPUPOIEY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

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



AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHHE >KMBOTHOU KIIETKW»,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOECHHE TNPOKAPUOTHYECKON KIETKU,
«CTpoeHue siIpa KIETKN», « Y TIeBOAbDY, «JIunuasn.

OO0opynoBaHKe: CBETOBOM MHUKPOCKON, OOOpYIOBaHHWE [Jisi MPOBEIACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpPOIpPENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBbHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGopatopuas pabora Ne 1. «l/3yueHue KaTaqTuTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEpE aMIIIa3bl WU KaTaaasbl)y.

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

Tema 4. ’KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadon3M. AcCuMusIus (TUIacCTHUYECKUii OOMEH) U
JUCCUMUJIISIIUS (SHEPreTUYeCKil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B IMOHUMaHUU
MeTaboau3ma.

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

®orocunte3. CperoBass W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh oTOCUHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Bausinue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCUHTE3UpYIole 0akTepuu. 3HaUYeHUE XEMOCUHTE3a s
YKU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeliecTB, BbIJEICHUE U
AKKyMYJUPOBAaHHUE SHEPTHH B KJIIETKE. DTarbl YHEPreTUIECKOTo oOMeHa. [ mukomus.
bpoxenune u ero Buabsl. KuciopogHoe OKUCIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpocopunpoBanne. IPHEeKTUBHOCTh IHEPIETUIECKOTO OOMEHA.

Peaknuun MartpuuHoro cunre3a. ['enHernueckas wuHpopmamus u JIHK.
Peanuzanusi renerndeckoil wHboOpMauM B KIETKE. ['€HETHYECKUM KOO U €ro
cBoiictBa. Tpanckpurus — Mmatpuuabii cuaTe3 PHK. Tpancnsamus — GuocunTe3
oenka. Ortanbl TpaHcisuuu. KomupoBanue amuHokuciaor. Ponb pubocom B
ounocuHTe3e Oerka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. Uctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEGHHOCTH CTPOCHHSI U SKM3HEHHOTO IIMKJIA BHUPYCOB.
bakrepnodaru. bonesnn pacrteHuii, XWBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxaeduiura yenoreka (BUY) — BozOyaurens CITM/a.



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

JdemoHcTpanuu:

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

Tabmuiel u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPUNY,
«JHepreTuyeckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoenue JIHK»,
«CtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xu3HeHHbId nukn Bupyca CIIN/a,
oaxTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoeaue JIHK u Tpanckpurmmsy,
«buocunres 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe M MHIMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Knetounbli 1uKII, WM KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIH HabOp — KapHOTHIL
JiunmonaHeIi M TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMaTHUJIBI.
[uTonornueckne OCHOBbI PAa3MHOXKEHUS W HWHAWBUIYAJIBHOTO  Pa3BUTHS
OPraHUu3MOB.

Henenue knetku — muto3. Craauu mutoza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKUI CMBICT MUTO3A.

[IporpamMmmupyemasi TuOEIIb KJIECTKH — aroITo3.

®opMBbI pa3sMHOKEHHsI OPraHU3MOB: Oecrioynoe U mososoe. Bunpl 6ecnonaoro
Pa3sMHOXKEHUSA: JICJICHUE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCcCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE JIJIS CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIAUYHS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. IIponeccel, NpoHCXOAsIIME HA CTAIUAX MeHo3a.
[ToBenenne xpomocoM B menose. Kpoccunrosep. buosiornuecknii CMbICI U
3HaYEHUE MEH03a.

'ameTtorenes — mpouecc oOpa3oBaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKU U SIMYHUKH. OOpa3oBaHUE U PA3BUTHE IMOJOBBIX
KJIETOK — TraMmeT (CrnepMaTo30u[l, AWIEKJIeTKa) — CHEepPMATOreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpPOEHHUsl SAWLEKIETOK W CHepMaro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTreHE3). OMOpPHOHAIBLHOE  Pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBHOTO PAa3BUTUS Y MO3BOHOYHBIX >KHUBOTHBIX:
npobienne, racTpynsmus, opraHorene3. IloctamOpuonanbHOE pasButue. THIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOe, HempsiMoe (IMYMHOYHOE). Brusinue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJCTBA.

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

JdemoHncTpanuu:

Tabmuubr u cxembl: «DopMbl pa3MHOXKEHUS OPraHU3MOBY», «JIBoMHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHU», «BerertaTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlenenne kineTku Oakrepuil», «CTpOeHUE TOJIOBBIX KJIETOK,
«Ctpoenue xpoMocombl», «Knerounbiii mukny, «Pemmukamus JTHK», «Mutosy,
«Mernosy, «IIpsamoe u Henpsmoe pazButue», «l'aMeTorene3 y MIEKOIUTAIOWINX U
yenoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3ouasl
MJICKONIUTAIOLIETO», «SHIEeKIeTka MiIeKonuTarmeroy, «Kapuokunes B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJEJb-alIuiuKauus «/lejieHue KIeTKn», MOJEIb
JIHK, monenp meTadhazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

Jlaboparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOMpenaparax».

Tema 6. HacsiencTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3BuThs reHETUKHU. Ponb nuronoruu
¥ OMOpHOJIOTUM B CTAaHOBJIICHWHM TE€HETHUKH. BKiam poccuilckux u 3apyOeHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToasl TeHeTHKU (TUOPUAOIOTUYECKUA,
[IUTOTCHETUYECKUHN, MOJEKYIIpHO-TeHeTH4YeCKUii). (OCHOBHBIE TI'€HETHUYECKHE
noHATHs. ['eHeTn4yeckass CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MoHoruOpuiHOe CKpelIMBaHuEe. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOIO
nokoseHusd. [IpaBuino noMuHUpOBaHMs. 3aKOH pACIIEIUICHUS TPU3HAKOB. [ unore3a
YUCTOTHI raMeT. [1oTHOe ¥ HEeMOoJIHOE TOMUHUPOBAHUE.

JuruObpuaHoe  CKpeniMBaHWe. 3aKOH  HE3aBUCHUMOTO  HacCIleOBaHUS
npu3HakoB.  l{UTOreHeTHYeCKMEe  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenBanue. Mcnoap30BaHne aHAIUM3UPYIONIETO CKPEIIUBAHUS
JUTsl OTIpe/IeNIeHUs TEHOTHIA OCOOH.

CuemieHHoe HaclieqoBaHue npusHakoB. Pabora T. MopraHna no crenjieHHoOMy
HaCJIeI0BaHUIO TeHOB. Hapylienue clenieHns reHOB B pe3yIbTaTe KpOCCUHTOBEPA.

XpoMOCOMHasi TEOpHUsI HACJIEACTBEHHOCTH. | €HETUYECKHUE KapThI.



I'eneruka noma. XpoMOCOMHOE OIpeAesneHue mona. AyToCOMbl U TOJOBBIE
XpoMocoMbl. ['omMoraMeTrHsie W reTeporaMeTHble OpraHu3Mbl. HacnepoBaHue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BB N3MEHYNBOCTHU: HEHACIICICTBEHHASI U HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKALMOHHON M3MEHUYMBOCTU. BapualimoHHbIi psiJl M BapUallMOHHAS KPUBAs.
Hopma peakuuu mpusHaka. KolnueCTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOpMa peakiuu. CBolicTBa MOANU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnenctBennasi, WM TEHOTUNIUYECKas, W3MEHYMBOCTh. KomOWHaTHBHAs
W3MEHYMBOCTb. Melo3 W TMOJOBOM mpolecc — OCHOBa KOMOWHATHUBHOM
U3MEHYMUBOCTU. MyTalmoHHasi u3MeHUUBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYUHBI MyTaluil. MyTareHHble (pakTophI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HacieacTBeHHoW n3menunBocty H. Y. BaBunosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka wenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKH
YyeJIOBEKa: TCHCAIOTHYCCKUM, OTU3HEI[OBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHoOe ONIPENIECIICHHE TE€HOTHIIA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[1I1P-ananu3a. HacneacTtBenHble 3a00JieBaHMS 4YeJIOBEKAa: TI'€HHBIE OOJIC3HH,
00JIe3HH C HACJIEICTBEHHOW MpPepacnoyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMMBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NPOPUIAKTUKH U JICYECHUS T€HETUYECKUX
0ose3Hel. MenuKo-reHETUYeCKOe KOHCYIbTUPOBAHHUE. 3HAUYECHHUE MEIUIIMHCKOMN
TE€HETUKHU B MPEAOTBPAIIEHUH U JICUEHUN TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JdeMmoHcTpanuu:

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

Tabnub! u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHHUE U €T0 IUTOTCHETHYeCKas
OCHOBa», «3aKOH PaCLICIJICHUS U €r0 IUTOIN€HETUYECKask OCHOBA», «3aKOH YHCTOTBI
ramer», «lurubpuaHoe ckpemuBanuey, «lluTonorunyeckre 0CHOBBI JUTHOPHUTHOTO
CKpenuBaHum», «Menosy», «BzauMoelicTBre aJIeNIbHBIX TEHOBY, «l €HEeTHYEeCKHE
KapThl paCTeHUH, )KUBOTHBIX M 4esloBeKa», «[ eHeTuka moja», «3aKOHOMEPHOCTHU
HACJIEIOBAHUsI, CLEIUICHHOIO C MOJIOM», «KapuOTHUIIBI 4elloBEKa W YKUBOTHBIX,
«Bunpel u3menunBocTH», «MonudukanmonHas u3MeHUYUBOCTH», «HacnemoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBu», «MyTalnoOHHAs U3BMEHUYUBOCTD.

OOGopynoBanue: Mojenu-aniiukanuu «MOHOTUOpUHOE CKpELIMBAHUE,
«Henonmunoe nmomuHupoBaHuey, «JluruOpumHoe ckpemnuBanue», «llepexpéct
XPOMOCOM», MUKPOCKOII 1 MUKpompemnapaTt «lpo3odunay (Hopma, MyTarui GopMbl
KPBUIBEB M OKPACKH Tela), repbapuii «I"'opox moceBHOM».



JlaGopaTopHblie 1 NpakTHYeCKHEe PadOThI:

JlaGoparopnas pabora No 5. «M3yueHuwe pe3yJbTaTOB MOHOTHOPUIHOTO M
JUTUOPUIHOTO CKPEUIMBaHUs y AP030(P Uikl Ha TOTOBBIX MUKpOMpenapaTaxy.

JlabopatopHas pabota Ne 6. «M3yueHne MoanUKAIMOHHON N3MEHUYNBOCTH,
IIOCTPOEHHE BAPUALMOHHOIO PsiZla U BAPUALIMOHHON KPUBOW.

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30¢puibl Ha TOTOBBIX
MHUKpOIIpENapaTax».

[Ipaktuyeckass padora Ne 2. «CocTaBlieHHE€ U aHalu3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekniust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuust Kak Hayka U MpOUECC. 3apOKICHHUE CENEKIUH W JIOMECTUKALMS.
VYyenue H. U. BaBuiioBa o ieHTpax MpoUCXOXKACHUS U MHOTOO0pa3us KyJIbTYPHBIX
pactenuil. [{eHTpbI TPOUCXOKICHUS JOMAITHUX KUBOTHBIX. COPT, MOPO/1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeNeKInU. MacCOBBIM U MHAMBUYabHBINH OTOOPHI B
CEJIEKIIMM PAcTEHUH M KUBOTHBIX. OIllEHKAa 3KcTepbepa. bIM3KopoacTBEHHOE
cKkpemuBanue — WHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YHUCTHIX JIMHUU.
I'erepo3uc, unu rubpunHas cuna. HepoAacTBEHHOE CKpelIMBaHUE — ayTOPUAMHI.
Otnanénnas rubpunuzaims u e€ ycnexu. ICKycCTBEHHBIN MyTareHe3  MmoxyueHue
MOJIUIUIOUIOB. JIOCTHKEHUS CeNIEKIMU PACTEHH, )KUBOTHBIX U MUKPOOPIaHU3MOB.

brotexHonOrus Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomOuHanTHo JIHK wu TpaHcrennsix opranusmoB. Kiertounas
nHxeHepud. Kiietounsle KylnbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHHUM.
KionnpoBanue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB.

Dkosoruueckue W dtudyeckue  npoosnembl. MO —  reHeTudecku
MOAUGUITIPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

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

Tabmuupbr 1 cxembl: Kapta «lIeHTpbI MNPOUCXOXKACHUS M MHOT000pa3us
KYJbTYPHBIX pacTeHui», «[lopoasl ToMalmHUX KUBOTHBIX», «CopTa KyJbTypPHBIX
pacrenuity, «OTnanéHnas rudpuauzamusy», «Padotel akagemuka M. @. MBanoBay,
«Ilomumnonnus», «OOBEKTH OuOTEXHONOTUM», «KiEeTouHble KyIbTYpbl U
KJIOHUPOBaHHE», « KOHCTpyHpOBaHUE U IIEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJISKHU TUIOJJOB M KOPHETIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHui, repoapuit «CenbCKOX035UCTBEHHbBIE PACTEHUS.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

Okckypcusi «OCHOBHBIE METOJBI M JOCTH)KEHMSI CEJIEKIIMM pAacTEHUd U
YKUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHILIHIO, IJIEMEHHYO bepmy,



COPTOUCIIBITATEIbHBIA  yY4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abopaTOpHUIO
arpOyHMBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHSL.

[Ipennochulki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUH. DBOIIOLMOHHAS
Teopust U €€ MecTo B OUOJNOruU. BiusiHue 3BONIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenbctBa HBosonuu. [lameoHTONOrHYECKHE: TOCIIEI0BATEIbHOCTD
MOSIBJICHUSI BHUJIOB B TMAJICOHTOJIOTMYECKOW JIETOMHCH, TEPEXOJHbIE (HOPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUUECKHE: CXOJACTBA U PA3IUuUs SMOPHOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbBIC, aHAJIOTHYHbIE,
pPYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHUE: CXOACTBO
MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMUECKHX IyTeH Yy BcexX
OpraHU3MOB.

OomonuonHas Teopus Y. JlapBuHa. IIpeanochbliKM BO3HUKHOBEHUSA
napBUHU3Ma. J[BHKyIME CHJIBI 3BOJIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONpPEAECNEHHAS] U3MEHUYHUBOCTb,
0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBomouu (CTI) u e€ 0OCHOBHbIE TTOJIOKESHHUS.

MukposBomonus. [lonmynsiuus kak eqMHUIA BUA U SBOJIOLIMH.

JBrxymye cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Npupojae. MyTallMOHHBIN
mporecc ¥ KOMOWHATUBHAS W3MEHYMBOCTH. [lOMyNmsmMOHHBIE BOJHBI U Jpeiid
reHoB. M30i1ust 1 MUTpanus.

EcrecTtBeHHbIit 0TOOp — HampaBisoomuil (akTop SBOMOIUUA. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Boonuu. [Ipumepst
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIUH.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHOBHbIe (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOrH4ecKoe.

MakposBomorusi. PopMbl  ABONIONUU:  (pUIIeTUYECKAs, JUBEPreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOTIOLUN.

[Ipoucxoxaenre OT HecleluaIu3upOBaHHBIX MpenkoB. [Iporpeccupyromias
crienrann3anys. ATanTUBHAS panalusl.

JdeMoHcTpauuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M.
bap, O. I'ekkenb, ®. Mromep, A. H. CeBepiios.



Tabnuub! u cxembl: «Pa3BuTHe opraHnyeckoro Mupa Ha 3emiey, «3apoAbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyuectBoBanue», «EctecTBeHHbI 0TOOPY, «MHOrooOpasue COpToB PACTEHHID,
«MHorooOpa3ue  mopon  KUBOTHBIX»,  «llomymsauum»,  «MyTanuonHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «Ununoamanrammm», «OOImas aereHepanus,
«/IBmxymue cuiabsl 3Boironuny», «Kapra-cxema wapuipyTta myTtemectBus Y.
HapBuna», «bopbba 3a cymiecTBoBaHue», «IIpucnoco0JIeHHOCT, OPraHU3MOBY,
«I"eorpauueckoe BU1000pa30BaHNuE», « IKOJIOTHUECKOE BUAOOOPAZOBAHUEY.

OO6opynoBaHHe: KOJUICKIIUS HACEKOMBIX C PAa3IUYHBIMU THUIIAMH OKPACKH,
HAOOp IUIOMOB M CeMsiH, KoyuieKiusi «[Ipumepsl 3alUTHBIX MPUCTIOCOOJICHUN y
KUBOTHBIX», MOJeNlb «OCHOBHBIE HAaIPaBICHUS 3BOJIIOIUNY, 00BEMHA MOJEIb
«CTpoeHue TOJIOBHOIO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra wmwupa, Koyekuus «DopMbl COXpPaHHOCTH
VCKOIIAeMBIX JKMBOTHBIX M pacTeHuN», Mojenb ammukanus «llepexkpéct
XpPOMOCOM», BIIaXKHbIE IIpenapaThl «PazBuTue HacekomMoroy, « Pa3BuTue JAsArymKkm»,
MuKkponpenapar «po3zoduna» (Hopma, MyTauu OpMbl KPbLILEB U OKPACKH TENA).

JlaGopaTopHblie U NpakTUHYeCKue padoThl:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHUIOB MO MOPQOIOTHUESCKOMY
KPUTEPHUION.

Jlabopatopnas padota Ne 2. «Onucanue npucrnocoOJIeHHOCTH Opranu3Ma u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

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

JloHayuyHbBIE TIPEACTABIEHUS O 3apOXKICHUU KWU3HUA. HaydHble TUIIOTE3bI
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M maHcrepMmus. XuUMHUYecKas
3BONIONUSA. AOHOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEPUMEHTANBHOE MOATBEPKIAECHNE XUMUYECKON IBOMOINH. HavanpHbIe dTansl
ounonornyeckor sBosmonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHUE NPOTOKJIETKU. [lepBble KIETKM M MX 3BOJIIOLHUS.
DopMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazButne xu3Hn Ha 3emse mo spam M nepuojgam. Kartapxeil. Apxeickas u
nporepo3oiickas Hpbl. [laneo3olickas spa u €€ mnepuoabl: KEeMOPUMCKUIA,
OPJOBUKCKUH, CUITYPUUCKHM, T€BOHCKNI, KAMEHHOYTOJIbHBIN, TIEPMCKHH.

Me3so30iickas 3pa 1 €€ NepruoAbl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.

Kaiino3olickas »9pa u €€ Tepuoabpl: TNaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOTIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U Te0JOTMYECKUX IpoueccoB. OCHOBHBIE ATallbl
IBOJIIOIIUU PACTUTEIIBHOTO M J>KHBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUW u
KUBOTHBIX. [losiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



CucremMa OpraHMYeCcKOTO0 MHpa KaK OTpakeHHe »3Boirouud. (OCHOBHbBIE
CUCTEMATUYECKUE TPYIITbI OPTraHU3MOB.

OBOJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeacraBiieHuit o
IPOUCXOXKJICHUN YejoBeKka. Meroasl H3ydeHHsl aHTpororesesa. CxoactBa u
pas3nuyus 4es0BeKa U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEJIOBEKA.

JBrxymue cuibl (hakTopsl) aHTpororenesa. HacneacTBeHHas 13MEHUYHMBOCTh
U ecTecTBEHHbIH 0TOOp. OOILIEeCTBEHHbI 00pa3 >KU3HU, U3TOTOBIICHUE OPYIUN
TPYJa, MBILUJIEHUE, PEYb.

OCHOBHBIE CTaIMHA U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMmenbi, YemoBek mnpsMoxondmui, YenoBeK HeaHAEPTAIbCKUM, YenoBek
pa3yMHubIii. Haxoakum uCKOMaeMbIX OCTaTKOB, BpeMsl CYILIECTBOBAaHMS, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeuecknue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasmiickasi),  HErpo-aBCTpaJIOMJHAs  (PKBATOpUAJbHAs),  MOHIOJOUAHAs
(a3maTcko-amepukaHnckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpEJCTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YenoBEYECKUX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

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

Tabmuner 1 cxembl: «BosuukHoBeHue CoytHeUHOM cucTeMbl», «Pa3ButHe
opraHudeckoro Mmupay», «PacturenpbHas kieTka», <«OKUBOTHas  KIETKay,
«ITpokapuoTtnueckast kineTka», «COBpEMEHHAsi CHCTEMa OPraHUYECKOrO MHUPay,
«CpaBHEHHE aHATOMMYECKHX YEpPT CTPOCHHUS 4YEIOBEKa M YeJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHbIE MeCTa TMAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOT0O 4YEJIOBeKa», «JlpeBHenmue moan», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JI0IN», «HemoBeuecKrue paco».

O6GopynoBanne:  Mysku  «lIpoucxoxnernne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJepTallblla, KPOMAaHBOHIIA), CJETKU WU
U300pKEHUS KaMEHHBIX OpyJIud NepBOOBITHOTO YeIoBeKa (KaMHHU-YOMNIEPHI,
pyomna, ckpebia), TeOXpOHOJOTHYecKas Talnuna, KOieKuus «Dopmbl
COXPAHHOCTH MUCKOMAEMbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTopHble U IpakTHYecKue padoThbl:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTaTKOB PAacCTEHUMN U
KUBOTHBIX B KOJUIEKLIUAX).

DKCKypcHsi «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HAyYHBIN WJIM KpaeBeIUEeCKUN My3eil).

Tema 3. Opranu3msl U OKpYysKamomas cpeaa.



DKoJIOrus KaK HaykKa. 3aJjauu U pa3feibl 3KOJIOTUud. MeToabl SKOJIOTHYECKUX
UCCJIeIOBaHM. DKOJIOIrMUYE€CKOe MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl oOuTaHus OpraHU3MOB: BOJAHAs, HAa36MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (aktopel. Kinaccuduxanus skonorudeckux (HaKTOpOB:
abnoTtuyeckre, OWOTUYECKME U aHTpOINOreHHbIe. JleHcTBHE HSKOJOTHMYECKHX
(haKkTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaXHOCTb. DoTOneproan3M.
[IpucniocoOneHuss OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonorunueckne puTmsl.

buotnyeckue dakTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cUMOMO3 U ero (opmel. [lapazutusm, koomnepanus, MyTyaau3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTpAIU3M.
3HadueHne OMOTMYECKUX B3aUMOJECUCTBUIN JUIsl CYIIECTBOBAHMS OPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyjsauud. (OCHOBHbIE MOKa3aTeau
NOMYJISIMU: YHCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
mMurpanus. J[mHamMuka YyuCIeHHOCTH MOMYISIIUUA U €€ PeryJIsiiusl.

JdemoHcTpanuu:

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

Tabmuubl u cxemsl: kapta «I[Ipupognsie 30Hb1 3emun», «Cpeasl oOUTaHUS
opranusMoBy», «®oronepuoguzm», «llomymsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMyYJsiuu nHPy30puu-Tyhenbkuy, «Ilumessie memm.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

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

JlaGopartopHnas padora Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padorta Ne 2. «[1oacuér MIOTHOCTH MOMYJIALMA pa3HbIX BUIOB
pacTEHUN.

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

CooOmiecTBo opraHuzMoB — OuoieHo3. CTpykTypsl OHOIIEHO3a: BUAOBAs,
IpOCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Bunpbl-nomunantel. CBs3u B
OHMOLIEHO3E.

DKkoyiornyeckne cuctembl (d9kocucteMbl). I[lonsitue 00 »sKocucTeMe H
ouoreonenoze. DOYHKIMOHATBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: MPOIYLICHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (nuiieBbie) ypoBHH dKocucTeMbl. [Tuiessie nienu u cetu. OCHOBHbBIE
MOKAa3aTeld JKOCHCTEMbl: OHoMacca, MPOAYKIHUSA. OKOJIOTHYECKHUE MUPAMMJIbL:



OPOJYKIIMU, YHUCIEHHOCTH, Omomacchl. CBOWCTBAa SKOCHUCTEM: YCTOWYHUBOCTD,
camoperyanus, pazsutue. CyKueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
WJIN IMIUPOKOJIIUCTBEHHOTIO Jieca.

AHTPOTIOTE€HHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonoruyeckoe 1 X034MCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (akrop ycToMumBOCTH »3KocucTeM. CoxpaHEHHe
OMOJIOTMYECKOro pa3HOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o O6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouocheprr. XKuoe BemectBo u ero ¢QyHkiuu. OcobeHHOCTH Ouocdepnl Kak
rI100aNbHONM 3KOCUCTEMBI. J[MHamMuueckoe paBHOBecue M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemecTB U OMOr€OXMMUYECKUE LUKIIBI JIEMEHTOB (yIiepo/a,
a3oTa). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B 6rochepe 3emiu. AHTPONIOreHHbIE U3MEHEHHs B Onocdepe.
['moGanbHbIE HKOTOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHHe NMPUPOIbI U yenoBeuecTBa. CoxpaHeHne OMopa3Ho00pa3us
KaK OCHOBa YCTOMUMBOCTH Ouocdepsl. OCHOBA palMOHAIBLHOTO YIIPABIICHUS
IPUPOAHBIMUA PECYPCAMU U UX UCTIOJIb30BaHue. JlOCTHIKEHN OMOJIOTUM U OXpaHa
IPUPOBIL.

JdeMoHcTpauuu:

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

Tabmuubr u cxemsl: «[lumesbie nenu», «bHOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llenu nuTranusy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA HTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTrO  Jeca», «buoneHos Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPOIIOTCHHBIE BO3JICUCTBUS Ha IPUPOAY», « BaxkHEHIMe HCTOUHNKY 3arpsi3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHelas coctaBistomias ouochepsn,
«®Dakrtopel  nmerpamauuu  nouBy, «llapHukoBeii  AddexT»,  «DakTOphI
paguoaKTUBHOIO 3arps3HeHus Ouocdepnr»y, «OOmas cTpykTypa Ouochepb»,
«PacnpocTpanenne xu3HHU B Oumocdepe», «O30HOBBIM 3KpaH Ouochepsd,
«Kpyrosopot yriepoaa B 6uocdepe», «kKpyroBopot azora B mpupoze».

OO6opynoBanue: MoJeNb-anmuIuKaus «TunudHbie OHOLIEHO3b», TepOapuit
«PacTtutenbHble co00IIECTBaY, KOJEKINH «bruoneHo3y, «Bpeaurenn BaxHEHIINX
CEeJbCKOXO3SIMCTBEHHBIX KYJIbTYp», FrepOapuu 1 KOJJIEKLIIUHA PACTEHUI U dKUBOTHBIX,
IpUHAJIEKAIINE K PA3HBIM 3KOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kHura
Poccuiickoii  ®enepanun, wu300paKeHUST OXpaHSAEMBIX BHUJOB pACTEHUU U
KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHUMA

Cornacao ®I'OC COO, ycraHaBnMBaKwTCSA TpeOOBaHHMS K pe3yjIbTaTaMm
OCBOEHHUS  OOYYalOIIMMHUCA TpOrpaMM CpeaHero oOimero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JTHYHOCTHBIX PE3yJbTATOB OCBOCHUS MpeaMeTa «bHOJIOrus»
BBIJICIICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHNWE OOYYaIOIIUMUCS POCCUHCKON
rpaXXJaHCKOW UAEHTUYHOCTU — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIlMM K OOy4YeHHI0  OuOJIOTHUH,
I[eJICHANIPABIICHHOE PAa3BUTHE BHYTPCHHHX YOCKICHHA JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAJAUIUN Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCSl PYKOBOACTBOBATHCS B CBOCH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAIWYUE HSKOJOTHMYECKOTO IMPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH ICJIM M CTPOUTD KU3HESHHBIC TIJIAHBI.

JInuyHOCTHBIE pe3yabTaThl OCBOCHUS mpeameTra «buonorus» AOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATEIHHOM JIEITEIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBECHHBIMU IICHHOCTSIMHM, IPHHSATHIMHA B OOIIECTBE MpaBUIaMHA M HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMIpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAaHHS U
CaMOpAa3BUTHA, PA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPY/Ja U CTaplIeMy MOKOJIEHUIO,
B3aMMHOI'0 YBAXKCHUS, OCPEKHOr0 OTHONIEHUS K KYJIbTYPHOMY HACJICAUI0 U
TpaAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, TpUpOIEC U
OKpY>Karolen cpee.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHoro mpeamera «buosmorusy
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTHBHBIX BHYTPEHHHMX  YOCXKJICHHH, COOTBETCTBYIOIIHX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KHU3HEHHOIO
ONBITA U OMbITA IEITEIBHOCTH B MPOIECCE pea3alli OCHOBHBIX HAIpaBJICHUN
BOCIIUTATEIIBHOM JICSTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHN 00YUaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOT0 OOIIECTBA;



OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBAXKEHUE 3aKOHA
Y TIPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIESITEILHOCTH MPU CO3JaHUU YUEOHBIX
POCKTOB, PEIICHWH YyYeOHBIX U TO3HABATEIbHBIX 3a7a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KyJIbTYPHBIMH IIEHHOCTSIMH U
COLIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, MO3HABATEIBHBIX U HCCIEAOBATEIBCKUX 3a/1ad, YBaXUTEIHLHOIO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMW NEATEIIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON rpakJaHCKOW UIGHTUYHOCTH, TATPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iiepesr PoauHou, ropnoctu
3a CBOM KpaH, CBOK PoOIMHY, CBOM S3BIK U KYJIBTYPY, NPOLUIOE M HACTOSAILIECE
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K NMPUPOJHOMY HACIIEINIO U MaMITHUKAM MPUPOJIBI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
MIPUPO/IbI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)K€HHMIO M 3amute (OTeuecTtsa,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JINYHOTO BKJIJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'0 MPUHATHUS LEHHOCTEM CEMEWHOM IKU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAy4HOrO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPy, OOIIECTBEHHBIX OTHOIIECHUIA;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUSA KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

5) ¢usuuyeckoro BocnUTAHUA, POPMHUPOBAHUS KYJIbTYPHI 310POBbS U
IMOLMOHAJBLHOIO 0JIaronoJay4ns:

NOHUMAaHUE U pean3anus 3J0pOBOTo 1 0€30MmacHoro oopas3a Ku3HH (310poBOE
NUTaHue, COOJII0CHUE TUTUEHUYECKUX MPABWII U HOPM, COaJTaHCUPOBAHHBIN PEKUM
3aHATHM M OTHObIXa, peryjsipHas (u3nMyeckas akTUBHOCTB), OEpPEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHUE UEHHOCTH MPaBWJI HHJIMBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATHS BPEAHBIX NMPHUBBIUCK (YHMOTpeOICHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHSI);

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LICHHOCTU MacTepCTBa, TPYAOII00HE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyl0 JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHoHANbHONU JESTEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBHIOOp Oyaymed npodeccu U peanu30BbIBAThH
COOCTBEHHbIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30oBaHUI0O U CaMOOOpPA30OBaHHIO Ha
MPOTSHKEHUU BCEH KU3HH;

7) 3K0JI0rN4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKH 11€JIeCO00pa3HOE OTHOUIEHUE K PUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KYyJNbTYPhl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB UM OILIGHKM UMX BO3MOXHBIX TOCJIEACTBUN s
OKPY’KaroIIEU CPEbI;

OCO3HaHWE riI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM M MyTel ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMBIE ITPU U3YUEHUN OMOJIOTUHN 3HAHUS
M yMEHUS TpU  pEHIeHHUH TpoOsieM, CBSA3aHHBIX C  palMOHAIbHBIM
PUPOJIONOIB30BaHUEM  (COOJIOJICHHE  TMpaBW  TOBEJACHUSI B MPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHY BHJIOB,
PKOCHUCTEM, OHOChEpPHI);



AKTHBHOE HENPUATHE NEHCTBUM, IPUHOCAILNX BPEJ OKPYKaroLEN IPUPOTHON
cpene, yMEHHe MPOTHO3MPOBATH HEOJIArONPUSTHBIE IKOJIOTHYECKUE MOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYKUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpBI,
OIbITa NEeATENbHOCTH DKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCSI UMM B ITO3HABATEJIBHON, KOMMYHMKAaTUBHON M COLMAIbHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKON ESATEIbHOCTU 3KOJOTUYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMUPOBAHHOCTb MHUPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOLECTBEHHOW NPAKTHKH, OCHOBAHHOIO HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YWUTATEIbCKOM KYyJIbTYpPhl KaK CpEICTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPAa;

NOHMMaHuEe creuupuky OHMONOrMM Kak HayKH, OCO3HaHUS €€ poju B
(GbOpMHpPOBAHMK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU LIEJIOCTHOTO
IpeACTaBlIeHUsT 00 OKpYXarolleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOmmecTa, B IMO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEM W peuIeHUuH MpodeM
COXpaHEHUs IPUPOJHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYMMOCTU OHOJIOTMU JJIsi COBPEMEHHOM LMBWIN3ALNU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUsSI MEIULMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECypCHble  MPOOJEMBbI  Pa3BUTHSA
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INI00ATbHBIX IKOJIOTUYECKUX MPOOIeM U
o0ecrieyeHus  Iepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypCcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHHHM OHMOJOTMYECKUX 3HAHUN B LEIX
HOBBIIIEHUSI OO0l KyJbTypbl, €CTECTBEHHO-HAYyYHOM TIPAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUMOHAJIBHOM I'paMOTHOCTH OOydarommxcs, Gpopmupyemon
IpU U3yYE€HUU OUOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4yaemble 3HAHMs /JIs aHajau3a u
OOBSICHEHUS! SIBICHUI OKPYXAlOIIero MuUpa M MPOUCXOJSAIMIMX B HEM HM3MEHEHUH,
yMEHME JejaTh OOOCHOBAHHBIE 3aKJIIOUYEHUS HA OCHOBE Hay4dHbIX (AKTOB U
UMEIOILUXCS JaHHBIX C IEJIbIO TIOJYUYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus Ipo0JIeM B peaIbHbIX KU3HEHHBIX CUTYALHSX;

OCO3HaHUE ILIEHHOCTU HAYYHOH JEATEIbHOCTH, I'OTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEIOBATENbCKYIO AESTEIBHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHMIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHWUNU 1O OWOJIOTUU B
COOTBETCTBHHM C )KU3HCHHBIMU MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHS ydueOHOro mpemmera «buomorus
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPAYKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeONU(PUKYy METOMOB TO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHs, SBJICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIN (haKT, MPUHIIKII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleloBaHue, HaO0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAIbHbBIE
ydeOHbIE JCHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHUBHBIC),
oOecrneunBaronyie GopMrupoBaHue (GyHKIIMOHATIBHON IPaMOTHOCTU U COLIMAIBHOM
KOMIIETEHIIUH  OOYYarOIIMXCA, CHOCOOHOCTh OOYyYaronuxcsi HMCIOJIb30BATh
OCBOCHHBIEC MEXKIMCIUILTTMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbBIC
y4eOHbIC IEUCTBUS B MO3HABATEILHOW M COIIMATILHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJIbTaThl OCBOCHHUSI MPOTPAMMbI CPEHETO OOIIEero
00pa30BaHUs TOJKHBI OTPAXKaTh:

OBinanenue YHHUBepPCAJIbHBIMH yueOHBIMU NM03HABATEJIbLHBIMH
AeCTBUAMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUA:

CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHMM TPHUEMBI JOTHYECKOTO MBIIUICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, KiIacCU(pUKaAIIUU, 000OIICHUS), PAaCKPBIBATh CMBICI
OMOJIOTHYECKUX TOHATHHA (BBIACTATh UX XapaKTEpHbIE MPU3HAKH, YCTaHABIIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH);

OTIpeNeNATh IeNu NeATeNbHOCTH, 3a/laBas IapaMeTphl M KPUTEPUU HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTH C IOCTABICHHBIMU LEJISIMU;

WCIIO0JIb30BaTh OMOJIOTUYECKHUE TOHATHUS JJIsl 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOW IPUPOJBI,

CTPOUTH JIOTHYECKHE paCCyXKIeHUs (MHIYKTUBHBIC, EAyKTUBHBIE, IIO
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B paccMaTpUBAEMBIX
SIBIICHUSX, (DOPMYJIIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

IMPUMEHSTh CXEMHO-MOJICTLHBIC CPEICTBA JUTSI TIPEICTABIICHUS CYIIECTBEHHBIX
CBS3€H W OTHOIICHWA B U3YYaeMBIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHI Pa3HOTO POJA, BBIABICHHBIX B PA3IUYHBIX HHPOPMAIMOHHBIX
MCTOYHUKAX;



pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJEMbl C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepPHATBHBIX ¥ HEMAaTepHUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B ACSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
TIEJISIM, OLICHUBATh PUCKH MOCIEACTBUHN JACSITCIBHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHITH padOTy B YCIOBUSAX PeaJbHOTO, BAPTYaTbHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

BJIAJICTh HABBIKAMH YUe€OHO-UCCIIE0BATEIILCKON U MTPOCKTHOM JESITEIIbHOCTH,
HaBbIKAMU  pas3pelieHuss TpoOjieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSATENIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIOJIb30BaTh PAa3MYHbIE BUABI JEATEIBHOCTH IO TOJXYYSHHIO HOBOTO
3HaHMUS, €r0 HHTEPHpEeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYaIMIX, B TOM YHCJIE TIPU CO3aHUH YYEOHBIX U COLUATIBHBIX TPOEKTOB;

(dbopMHUpPOBATH HAYYHBIN THUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHATUSMU U METO/IAMH;

CTaBUTh W (HOpMyIHMpOBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeIbHOMN
NESTENHLHOCTH U KU3HEHHBIX CUTYaIIUSX;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEP)KICHUM, 33]1aBaTh MapaMeTPhl U KPUTCPUHU PEIIICHHUS,

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJI€¢ PEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTHUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
yCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MTPUOOPETEHHBINA OIBIT;,

OCYLIECTBJIATh LIEJICHANIPABICHHbIA MOUCK NEPEHOCa CPEICTB M CIOCOOOB
JeMCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh TNEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO 00JIacTh
KHU3HEACITEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJICH, MpEJjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ nunpopmanueii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMALUu (TEKCTEe Yy4eOHOro
nocoOusi, HAYYHO-TIONMYJISIPHOW JIUTEpaType, OHOJOTUYECKUX CIOBapsSX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaTU3UpPOBATh
UHGOPMAITUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUYECKHU OLICHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TMOUCKE U
oTObope Ouosornueckor uHpopManu, HEOOXOAUMOM JJisi BBITIOTHEHUS YYEOHBIX
3aj]1ay;

npuoOpeTaTh ONBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPYy aKTUBHOI'O MCIIOJIBb30BaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYr0  (oOpMy  MpeACTaBICHUS
ounonornyeckor uHpopmanuu (cxeMbl, rpaduky, IUarpaMmmbl, TaOIHIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIA A3BIK B Ka4yeCTBE CpeAcTBa Npu paboTe C
OuoJorMyeckod HHQpOpMalMe: MPUMEHATh XUMHYECKue, (Qunyeckue u
MaTE€MaTUYECKUE 3HAKU W CUMBOJBL, (hOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W INpeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMHM  pAaclo3HaBaHWA M 3allUThl  MH(OpMaIuw,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMHU AelCTBUSIMM:

1) oO1enme:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX cpepax KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOT€ WM TUCKYCCUU MO CYIIECTBY OOCyXAaemMoil TeMbl (yMEHHUE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeiaraeMon
3a]]a41, YYUTBHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX yYaCTHUKOB
JIMaJIora Uin JUCKYCCUN);

pacmo3HaBaTh HeEBepOalbHbIE CpEACTBA OOIIEHMs, TOHMMATh 3HAYCHUE
COLIMAJILHBIX 3HAKOB, TPEINOCHUIOK BO3HMKHOBEHHMS KOH(DIMKTHBIX CHUTYaIWH,
YMETh CMATYATh KOH(MIUKTHI ¥ BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMU OOIEHUS U B3aUMOJEWUCTBUS, NMOHHUMATh
HaMEpEeHUs IPYTUX JIIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOUIEHHE K COOECEeIHUKY
U B KOPpeKTHOU opme hopMyTupoBaTh CBOM BO3PAKEHUS;

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

2) coBMecTHasl 1eSITeJIbHOCTh:

NOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboThI MPH PEIICHUH OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
PUMEHEHUS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PElIeHUH y4eOHOil 3a1auu;

BBIOMpAaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHI C y4ETOM O0OLIUX
MHTEPECOB U BOZMOXKHOCTEHN KaXK/10TO YJieHa KOJUIEKTHBA;

OpUHUMATh  I[eId  COBMECTHOM  JeATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHUIO: COCTaBIATh IUJIaH JCHCTBUH,



pacnpenenarh poJid ¢ y4€TOM MHEHHMIl y4YaCTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaYECTBO CBOETO BKJIA/Ia U KAXJAO0r0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

peajaraTb HOBBIE IPOEKTHI, OLICHUBAaTh HJIEH C IO3UIHMH HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh TMO3UTHUBHOE CTPATETMYECKOE TMOBEJIEHUE B Pa3IUUYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHE, OBITh HHULIMATUBHBIM.

Ogy1aieHHe YHUBEPCAJIbHBIMH PeryJIssTHBHBIMH 1CHCTBUSIMMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOIEM M HX
pelIeHMs B )KU3HEHHBIX U YUEOHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHX 3HAHHUM IIeJIeBHIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHUSX M IOCTYIIKax MO OTHOUIEHHUIO K JKUBOW NPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAFOIINX;

CaMOCTOSATENIbHO OCYILECTBIIATh MO3HABATENBHYIO JAESITEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3aJlauyu B 00pa30BaTEIbHON
NESATENBHOCTH U XKU3HEHHBIX CUTYaLIHSX;

CaMOCTOSITENIbHO COCTABJIAT IIJIaH PELIECHUS TPOOJIEMBI C YUETOM UMEIOLTNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENIIOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIMpsATh paMKH Y4EOHOI0 peAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peuIcHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMIUPOKOW HPYAULUU B
pasHbIX O0NAacCTAX 3HAHHWM, MOCTOSHHO MOBBIIIATH CBOM 0O0pa3OBaTEIbHBIA H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh HABbIKAMU  TO3HABaTENbHON  pedrekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YyJIbTaTOB U
OCHOBAHUH, UCIOJIb30BaTh MPUEMBI pe(IeKCUHN Uil OLEHKHU CHUTYyalluH, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HX
CHUKEHMUIO;

IPUHUMAaTh MOTHBBI W apryMEHTBHl APYrMX IIpH AaHAJIN3E pEe3yJIbTaTOB
NEeSITENbHOCTH;



3) npuHATHE Ce0NA U APYTrUX:

NPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTUX TPU aHajdu3e pe3yJibTaToB
NEeATEIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MTO3ULIUU JPYTOro YeJIOBEKa.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbel COO mo Ouonoruum Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CHOCOObI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETALIMM U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUU B Pa3jIMYHbIX y4EOHBIX CUTyalUsX, a TaKkKe B peajbHbIX
KU3HEHHBIX CHUTYallUsAX, CBSA3AHHBIX C Ouonorueil. B mporpamme mpenMeTHbIe
pe3yJIbTaThI MIPEICTaBICHBI IO FOJjaM 00yUYeHUsI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKATh:

c¢(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HAHUSA ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa U HAy4YHOIO MHMPOBO33PEHHMs, O BKJIAJE POCCUHCKUX U
3apyO0eKHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOM
rPAMOTHOCTH Y€JIOBEKA JUISl PEIICHUS KU3HEHHBIX 3a1a4;

YMEHHUE pACKpbIBATh COJIepKaHUE OMOJIOrMYECKUX TEPMUHOB WU TOHSITHI:
KU3Hb, KJIETKA, OPTraHu3M, MeTa00I13M (0OMEH BEIIECTB U MPEBPAIICHUE SHEPTHH ),
roMeocTa3 (caMoOperyJssiiusi), YpOBHEBas OpraHu3alus HKUBBIX  CHCTEM,
CaMOBOCHIPOU3BEACHUE (PEPOIYKIIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE H3JIaraTh OWOJIOTUYECKHWE TEOpUH (KJIETOYHAsA, XpOMOCOMHas,
MyTallMOHHAsl, LIEHTpaJibHas JIOTMa MOJIEKYJsipHOM Ouomnoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 1eHTpax MHOTooOpas3usi u
IIPOUCXOXKIEHUS KyIbTYpHBIX pactennii H. V1. BaBunosa), onpeaensars rpaHuiibl KX
IPUMEHHUMOCTH K KUBBIM CUCTEMAM,;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO MO3HAHUA B OMOJIOTUU: HAOIIOACHHUE U
OIIMCAaHUE JKMUBBIX CUCTEM, IPOLECCOB U SIBICHUM, OpraHu3alys U IIPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXAY HUCCIEAYyEMbIMU BEIUYMHAMH, OOBSCHEHUE MOJYYEHHBIX pPE3YyJIbTaTOB,
VCIIOJIb30BAHHBIX HAYYHBIX MOHITUH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJBI
Ha OCHOBAaHMH MOJyYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJIEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapuoT, OMHOKIETOYHBIX M MHOTOKJIETOUYHBIX OpPTaHW3MOB, OCOOEHHOCTHU
POLIECCOB: OOMEHAa BELIECTB M MPEBpPAUICHUS SHEPIUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro oOMEeHa, XEMOCHHTe3a, MHUTO3a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIBHOTO Ppa3BUTUS OpraHu3Ma
(oHTOTEHE3);

YMEHHE TMPUMEHSTh MOJyYeHHBbIC 3HAHUS i1 OOBSICHEHUS OWMOIOTUYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl IPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOU
KHU3HU C LeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKPY>KaIOIIUX JIIOJIeH, COOIIOICHHUS] HOPM TPaMOTHOTO TIOBEACHUS B OKPY Karolen
OPUPOAHON cpejie, MOHUMaHUE HEOOXOJAMMOCTH UCIOJIb30BaHUSL JOCTHXKEHUN
COBPEMEHHOMU ounonoruu 17} OMOTEXHOJIOTHI I PalMOHAJIBHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHHE pelaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpElIMBaHUE, CIICTUICHHOE HaclleJOBaHUEe, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS IJISl MPEICKa3aHMsl HAcIeAOBAaHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMONHATH J1a0OpAaTOPHBIE M MpaKTHYECKHE pPadOThI, COOIIOAAThH
npaBuiia mpu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000pPYA0BaHUEM;

yMEHUE KPUTHYECKH OIEHUWBATb M HHTEPIPETHPOBATH HHGOPMAIIIIO
OMOJIOTUYECKOTO COJEPKAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEAICTBa MAacCOBOW MH(pOpPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCJIEeIOBaHUI B OHOJIOTHUH,
MeJUIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE UM YCTHBIE COOOIICHMUS,
000011251 OMOIOTMYECKY0 MH(DOPMAILIMIO W3 HECKOJbKUX HCTOUYHHKOB, TPAMOTHO
MCII0JI30BaTh NOHATUITHBIN armapaT OMOJOTHH.

[IpenMeTrHbie pe3ysbTaThl OCBOEHUsI yueOHoro npeamera «buonorus» ¢ 11
KJlacce JOJKHBI OTPAXKATh:

c¢(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OUOJIOTUMU B CUCTEME HAYYHOTO
3HAaHUSI ECTECTBEHHBIX HAayK, B (OPMHPOBAHHH COBPEMEHHOH €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTUH, (PYHKIMOHAIBHOU
IrPaMOTHOCTH YeJIOBEKa ISl pelIeHUs dKU3HEHHBIX 33714,

YMEHHE PacKpbIBaTh COJIEpKaHNEe OMOIOTMYECKUX TEPMUHOB U TIOHATUMN: BU]I,
NOMYJISIIUsL, TEHO(OHI, HSBOJIIOIUSA, ABUXKYIIHME CHIbI ((PaKTOphl) HSBOJIIOIHUU,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,
OKOCHUCTEMa, TMPOAYLEHTH, KOHCYMEHTBHI, PEIYLEHThl, IEeNH  MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHUE Hu3JIaraTh OWOJOTMYEeCKHe Teopuu (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, uepenoBaHusl IJaBHBIX HalpaBiI€HUN U
nyteit ’Bomoruu A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepuanckoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOACHUE U
OMMCAHUE >KUBBIX CHCTEM, IMPOLIECCOB W SIBJICHUM, OpPraHU3alus U MPOBEICHUE
OHOJOTMYECKOT 0 IKCIIEPUMEHTA, BbIIBUKEHNE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEeMbIMU BETUYMHAMH, OOBSICHEHHWE TMOJYYCHHBIX PE3yJbTaTOB,
WCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHUE JI€NIaTh BBIBOIbI
HA OCHOBAHMH TMOJYUYEHHBIX PE3yIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJOTHMYECKHX
OOBEKTOB: BHJIOB, MOIYJISHUI, NTPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeOEHO30B M  JKOCHUCTEM, OCOOCHHOCTH IIPOILIECCOB: HACIEACTBEHHOM
U3MEHUYUBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTMYECKHX (PAKTOPOB HA OpPraHuW3Mbl, MEepeHoca
BELIECTB W IIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
IKOCHCTEMax CBOEW MECTHOCTH, KpPYyrOBOPOTa BEIIECTB U OHMOTrCOXMMHUYECKHX
IIUKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JUIA NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HH C LEeNpl0 o0ecredeHus: Oe30IacCHOCTH CBOErO 3J0pOBbS M 370pPOBBSA
OKpYKaloIIMX JI0AeH, COOII0IEHUsI HOPM I'PaMOTHOTO TIOBEJIEHUS B OKpY KaroIien
NPUPOAHON cpejie, MOHUMaHWE HEOOXOAMMOCTH WCIOJIb30BAaHUSL JOCTHXKEHUN
COBPEMEHHOM OMOJIOTUH JIJIsl PAIlMOHAILHOTO MTPUPOONOIb30BAHMUS;

YMEHUE pelaTh 3JE€MEHTapHble OMOJOTMYECKHE 3a/1aud, COCTABISATh CXEMbI
NepeHoca BEIeCTB U YHEPTUU B IKOCUCTEeMax (LIeTH MUTaHuUs);

YMEHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKTUYeCKHe paboThl, COOII0IATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKH OIICHUBATh MW HHTEPIPETHPOBATH HHPOPMAIHIO
OMOJIOTUYECKOTO COJEP)KAHMS, BKIIOYAIONIYIO IICEBJIOHAYYHbBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBON MH(POPMAIINH, HAYYHO-TTOMYJISIPHBIC
MaTepuaybl),  paccMaTpuBaTh  IJ00ajJbHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO03[1aBaTb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLIEHUS,
000011as8 OMONOTMYECKYI0 MH(DOPMAIIMIO U3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO
UCII0JIb30BaTh MOHSATUWHBIN anmnapatr OUOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO yacos DIeKTPOHHBIE
Ne HaunmeHoBaHMe pa3ie/ioB Kontponbusre | TIpakTaueckue (uudpossbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 b 2 0.5
HOJIOTHA faK Hayka https://m.edsoo.ru/7f41¢292
) JKuBble cUCTEMBI U UX | bubmuoreka [{OK
OpraHu3anus https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTaB U 2 1 bu6mmoreka [IOK
CTpOEHHE KIETKU https://m.edsoo.ru/7f41¢292
b K
4 KusHeneaTeabHOCTh KIETKHA 6 nomorexa LO
https://m.edsoo.ru/7f41¢292
Pazmuoxenue u
5 WHJIUBUYJIbHOE pa3BUTHE 5 1 bromorexa OK
JHBHIY p https://m.edsoo.ru/7f41¢292
OpraHu3MOB
6 HacaencrsenHocTs u 2 15 bu6mmorexa [JOK
W3MEHYNBOCTH OPTAaHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekiusi OpraHu3MOB. 3 bu6muoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE BpeMst 1 bubmorexa OK
p P https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 14 0 4

[10 ITIPOIT'PAMME




11 KUIACC

KoamuecTBO 9acoB DeKTPOHHbIE
HaumenoBanue
Ne (uu¢posbie)
Pa3/ieioB U TeM Konrtpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/IbHbIE
NPOrpamMMmsbl padoThI padoThI
pecypchl
1 DBOJIIOLIMOHHAS 9 1 bubmuorexa [JOK
ouoaorus https://m.edsoo.ru/7f41cc74
Bo3anknoBenne n
bu6mmorexa [IOK
2 pa3BUTHE )KM3HU Ha 9 0.5
https://m.edsoo.ru/7f41cc74
3emie
3 Opranusmsl 1 5 1 bubnmoreka [JOK
OKpy2Karollas cpeaa https://m.edsoo.ru/7f41cc74
Coo0mecTBa u
4 9KOJIOTHYECKHE 9 bubmorera [TOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMs https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO
i 34 0 2.5

YACOB I10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBO 4acoB DIeKTPOHHBIE
N Tema ypoka Kontpoasnbie | IlpakTnyeckue HAara ungposeie
n/n Bcero u3ydeHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmorexka [JOK
1 buosiorust B cucrteMe Hayk 1 https://m.eds00.1u/863e6122
https://m.edsoo.ru/863e632a
Metoapl mo3HaHus )KUBOU
npuposl. [IpakTudeckas
pabota Ne 1
2 «Hcnonn3oBanue 1 0.5 bubmorexa OK
’ https://m.eds00.1u/863e6122
pa3IUYHBIX METOOB MPHU
U3YYCHUN OMOJIOTHIECKHIX
00BEKTOBY
3 buonoruueckue cucTemsl, 1 bubmuorexa [JOK
IIPOLIECCHL U X U3YYECHUE https://m.edsoo.ru/863e6564
4 XUMUYECKUN COCTAB KJIETKH. 1 bu6mmoreka [{OK
Bopa u MmuHepanbHbie cOMu https://m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoeHue | bubnmorexa [JOK
OeJIKOB https://m.edso0.ru/863e6b72
DepMeHTBI —
OMOJIOTHUECKHUE
bu6mmoreka [JOK
6 KaTaJu3aTophl. 1 0.5

JlabopaTtopnast pabota Ne 1
«3ydyeHune kaTaauTH4ecKOn

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




aKTUBHOCTH (hepMEeHTOB (Ha
MIpUMepe aMHUIIa3bl UK

Jenenue knetku. MuTo3.

KaTaasbl)»
bubnuoreka [IOK
7 YIueBOAEL JIHmHIET https://m.eds00.ru/863e6870
2 HyxiienHOBBIE KACIIOTBL. bub6nuorexa [IOK
ATD https://m.edsoo.ru/863e6d5¢
Hctopust u meTosl
9 W3YUYCHUS KIICTKH. bubmmorera [JOK
https://m.eds00.1u/863e6e88
Krnerounas Teopus
10 Knerka kak 1nemoctHas
JKUBas CHCTEMa
CrpoeHnue 3ykapruoTU4ECKOM
kieTku. JlaboparopHas
pabota Ne 2 «M3yuenune
CTPOCHHUSI KJIIETOK PACTEHUM, bu6mmoreka [JOK
11 KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo0.ru/863e6ff0
OakTepuit 0,1 MUKPOCKOIIOM https://m.eds00.ru/863¢e716¢
Ha TOTOBBIX
MUKpOIIpenaparax u ux
OTIMCAHHEY
12 OOMEH BEIIECTB I bu6nuoreka [IOK
MeTab0JIN3M https://m.edsoo.ru/863e766¢
bu6mmorexa [JOK
13 PorocuTes. XemocHHTe3 https://m.edso0o.ru/863¢7¢98
14 DHepreTUIecKuii 0OMeH bubmorexa LHOK
https://m.edsoo.ru/863e7aae
L5 JKv3HEeHHEBIN IUKIT KICTKY. 0.5 bu6mmorexa [JOK

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




JlaGoparopnas pabota Ne 3
«Habnronenne Murtosa B
KJIETKaX KOHYHMKA KOPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

Buocunres Oenka. Peaxius

bubmuoreka [{OK

16
MaTPUYHOI'O CHUHTE3a https://m.edsoo.ru/863e796e

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

18 Hexnerounsie ¢popmbl bubnuorexa [IOK
YKA3HU — BUPYCHI https://m.edsoo.ru/863e7540

bu6mmoreka [JOK
DopMBbI pa3MHOKEHUS

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

bu6mmoreka [JOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Orm1010TBOpPEHHE. Bu6 1IOK
nonroTeka

21 J1a6 6ota Ne 4 0.5

aboparopHa pabota A2 https://m.edso0.1u/863e81b6
«3ydenue crpoenus
TTOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenaparax»

” WHuBuayanbHOE pa3BUTHE bubnuoreka LIOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o

23 HACJIEICTBEHHOCTH U Bu6mmorexa [IOK

A https://m.edsoo0.ru/863e86f2
U3MEHYUBOCTH
24 3aKOHOMEPHOCTH bubmuorexa [JOK




HacJleZIOBAaHUsI TPU3HAKOB.
Monorubpuanoe
CKpeIBaHHe

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

25

JurubpuaHoe
CKpellrBaHue. 3aKOH
HE3aBHCHUMOI'O
HACJIeIOBaHUS TPU3HAKOB

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

26

CuenuieHHOE Hacjael0BaHNe
npusHakoB. JlabopaTopHas
pabota Ne 5 «M3yuenue
pe3yJbTaToB
MOHOTUOPHUIHOTO U
JTUTHOPUTHOTO
CKPEIIHUBAHUS Y IPO30(UIIBI
Ha TOTOBBIX
MHKpOIpenapaTax»

0.5

bubmuoreka [{OK
https://m.edsoo.ru/863e8c60

27

I'eneTuka nosna.
HacnenoBanue npu3Hakos,
CLIETUIEHHBIX C I10JIOM

bu6mmoreka [JOK
https://m.edsoo.ru/863e8c60

28

N3MeHUUBOCTB.
Henacnencreennas
U3MEHYUBOCTbD.
JlabopaTtopHnas pabota Ne 6.
N3yuenne
MOAN(UKAITMOHHON
WU3MEHYHMBOCTH, IOCTPOCHUE
BAapUALIMOHHOTO Psiia U
BapUaALIMOHHON KPUBON»

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/863e8efe

29

Hacaencrsennas

0.5

bubmnoreka LIOK




HU3MEHYHUBOCTb.
JlaboparopHas pabora Ne 7.
«AHanu3 MyTaluuu y
JPO30( MBI HA TOTOBBIX

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

MHKpOIIpenapaTax»
bu6mmoreka [JOK
30 T'enernka uenoseka ! https://m.edso00.ru/863e8d78
Pe3epBHbIii ypoK.
31 O06o06meHue 1Mo TeMe 1
«HacnencrseHHOCTE U
U3MEHYHUBOCTH OPTaHU3MOBY
1 Cenekius Kak HayKa U | bubnunorexa [JOK
pouecc https://m.eds00.1u/863¢9214
MeToapl U JOCTHXKEHUS
33 CEJIeKLIUU PACTEHUN U 1 bubmorexa LOK
https://m.eds00.1u/863e9214
JKMBOTHBIX
14 buotexHosorust Kak oTpacib | bubnuotexa [JOK
MPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME




11 KUIACC

KoaudecTBO 4acoB

DJIeKTPOHHbIE
N Tema ypoka Kontpoabubie | IlpakTuueckue HAara ungpossie
n/n Bcero u3y4eHusi | oOpa3zoBaTe/bHbIC
padoThI padoThI
pecypchl
1 DBOJIIOLIUS U METOIbI €€ 1 bubmuorexa [JOK
HU3y4CHUS https://m.edsoo.ru/863ea20e
Hcropus pazsutus
2 npeacTaBiIeHU 00 1 bubmorexa HOK
pelt https://m.eds00.ru/863e¢9570
3BOJIIOIUU
bu6muoreka [IOK
3 MuKpo3BOITIO 1
HKPOIBOITIONHA https://m.edsoo.ru/863e9cle
[Monmynsiums kak
dJIEeMEHTapHas eANHUIA
BHJIA U DBOJIFOLIUH. BuG LIOK
4 JlaGopaTtopHnast pabota Ne 1 1 0.5 nomoteia
https://m.eds00.1u/863e¢99¢c6
«CpaBHEHHE BUJIOB 10
MopdororuaeckoMmy
KPUTEPUIO»
BIDKYIIIME CUJIBI
5 gneMZII{Jia HbIE (aKTOPHI) 1 brbmorexa [OK
P P https://m.edsoo.ru/863e9dad
3BOJIIOLUU
6 EcrectBennslit 0TOOp 1 €10 | bubnmoreka [JOK
(hopMbI https://m.edsoo.ru/863¢9ed0
Pe3ynprarsl sBOIIOLMK:
bubmuoreka [{OK
7 HPUCTIOCOOIEHHOCTh 1 0.5

OPraHu3MOB U

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




BU1000pa30BaHUeE.
JlaboparopHuast pabota Ne 2
«Omnucanue
MPUCTIOCOOTIEHHOCTH
Oopranusma u eé
OTHOCHTEIIBHOTO XapaKTepa

Hanpasnenus u nytu

bu6mmoreka [JOK

AHTPOIIOTCHE3a

8 MAaKpPO3BOJIFOLIUN https://m.edsoo.ru/863e9cle
9 Heob6parumocTh 3BOTIONHAH
10 Wcropus xu3Hu Ha 3emiie U
METO/IbI €€ N3yUeHUS
1 I'mnoressl NPOUCXOKACHUS bub6nuoreka IIOK
JKU3HU Ha 3emMJie https://m.edsoo.ru/863ea5a6
12 PasButue xu3nu Ha 3emie bub6anoreka [IOK
10 3paM | MepuoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIIOIUN
pPacTUTEIBHOTO U )KUBOTHOTO
mupa. [Ipaktuueckas pabora
13 No 1 «M3yuenue 0.5 bubmorexa HOK
https://m.edsoo.ru/863ea8bc
HMCKOIa€MbIX OCTaTKOB
pacTeHul U )KUBOTHBIX B
KOJUIEKLIASIX»
14 CoBpemMeHHas cuctema bubnuoreka [JOK
OpPraHUYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLINS YeJIOBEKa bubmuoreka [JOK
(anTpomorenes) https://m.edsoo.ru/863eac2c
16 JIBuokytnue cuibl (paKkTophl) bubmuorexa [JOK

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




OCHOBHBIE CTaIUU

17
SBOJIIOLIUU YEJIOBEKa
YenoBeueckue pachl U
18 MIPUPOIHBIC alanTalliu bromorexa OK
PHPOA A H https://m.edsoo.ru/863eaca?
YyeJoBeKa
Pe3epBHbIii ypoK.
19 O60061eHue o TeMe
«Bo3HuKHOBEHHE U
pa3BUTHE KU3HH Ha 3eMIie»
20 DKOJIOTHUS KaK HayKa
)1 Cpenbl oOuTaHus u bu6nuoreka [IOK
9KOJIOTHYECKUE (PAKTOPbI https://m.edsoo.ru/863eafec
AlGuoTtuieckue HakTopsl.
JlabGopaTopHas pabota Ne 3.
«Mopdomnoruueckue
0COOEHHOCTH pacTeHuil U3
22 A3HBIX MECT OOUTAHUSDY 0.5 Bu6mmorexa [JOK
P ’ ' https://m.edsoo.ru/863eb10e
JlaboparopHas pabota Ne 4.
«BiustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB
KOJIeycay
bu6mmoreka [JOK
23 buotnueckue pakTopsl
¢ p https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE
XapaKTEPUCTUKU
nonyisuud. [Ipaktuueckas
24 yas p 0.5

paborta Ne 2 «Iloacuér
TUTOTHOCTH TIOITYJISIIIAN
pa3HbIX BUOB PACTCHHIDY




75 Coo0riecTBa OpraHu3MOB — | bubnuoreka [JOK
OHOIIEHO3 https://m.edsoo0.ru/863eb46a
26 OKOJIOTHYECKHUE CHUCTEMBI 1 bubmnoreka LJOK
(aK0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN
9KOCHCTEMBHI.
bu6muoreka [IOK
27 DKOJOTUYECKUE MUPAMUIBI. 1
. https://m.edsoo.ru/863eb5fa
CBolicTBa IKOCHCTEM.
Cykueccus
28 [IpupoaHbIE 3KOCUCTEMBI 1
A
29 HTPOIIOT€HHBIE 1
3KOCHUCTEMBI
30 buocdepa — rinobdanbHas | bubnuorexa [JOK
3KOCHUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH | bubnmorexa [JOK
CYIIECTBOBaHUS OMOCHEphI https://m.edsoo.ru/863ebd16
UYenoBeuecTBO B buochepe
32 1
3emun
13 CocymiecTBOBaHHE TTPUPOIBI 1 bubnuorexa [JOK
U 4eJIOBEYECTBA https://m.edsoo.ru/863ebale
Pe3epBHblii ypoK.
O0600111eH1E TEMBI
34 1
«Coo0miecTBa u
9KOJIOTUYECKHUE CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB 34 )5
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

10 KUIACC

Kon
NpoBepsieMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus

ChopMupoBaHHOCTh 3HAHUHM O MecTe M poJii OHMOJOIMM B CUCTEME
HAyyHOrO0 3HAHMUS €CTECTBEHHBIX HayK, B (opMHpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTHHBI MHpa W HAy4HOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHOJOIMM; (PYHKIMOHAIBHOM TpaMOTHOCTH

YCJIOBCKA I PCIICHHA J)KU3HCHHBIX 3a1a4

YMeHue pacKpblBaTh COJEpXKAaHUE OWOJIOTHYCCKUX TEPMHUHOB H
MOHSTUH: KWU3Hb, KJIETKA, OPraHu3M; MeTaboI13M (0OMEH BEIIECTB U
MpeBpallleHHe JHEPruu), roMeocTa3 (CaMOperyJisiius), YpOBHEBas
OpTraHHU3aIHs KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PETPOAYKIINSA),

HaCJICACTBEHHOCTb, UBMECHYUBOCTD, POCT U Pa3BUTHUE

YMmenue  u3naratb ~ Ouojoruyeckue — Teopud  (KiIeTouHas,
XpOMOCOMHasi, MyTaninoHHas), 3akoHsl (I'. Mennemns, T. Moprana,
H.. BaBumoBa) u ydeHus (0 TIEHTpax MHOrooOpasusi H
IIPOMCXOXKAECHUS  KynbTypHbIX  pactenuid H.M.  Basuiosa),

OIPCACIIATh I'PaHUIbI UX IPUMECHUMOCTH K ) KUBBIM CUCTCMaM

YMeHue BianeTh METOJAaMU HAy4YHOTO IIO3HAHUS B OHOJIOTHU
(HaOnrofieHHe W OMKMCAHUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHu3amnusi W TPOBEACHUE OHOJOTUYECKOTO HSKCIEPUMEHTA,
BBIJIBUKEHUE  TUIOTE3bl;  BBISIBIICHHE  3aBUCUMOCTH  MEXKIY
UCCJIeyEMbIMU BEJIMYMHAMHU, 00BsICHEHHE MOJTyYEHHBIX
pe3yNIbTaTOB, KCIONb30BAHHBIX HAYYHBIX MOHATUN, TEOpUH U
3aKOHOB; YMEHHE JIeJlaTh BBIBOJBI HAa OCHOBAaHHMHM TOJYYCHHBIX

pe3ybTaToB)

YMeHue BBIICIATh CYIICCTBCHHBIC TIPU3HAKH BHUPYCOB, KIIETOK
OPOKAPUOT U DYKAPHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOCHHOCTH TMpOIIECCOB OOMEHa BEIIECTB U
MPEBPAICHHUS] SHEPTUU B KJIETKe, (POTOCHHTE3a, IUIACTHYECKOTO M
OHEPreTHUECKOTO  OOMEHa, XEMOCWHTe3a, MHTO03a, Meho3a,

OIJIOAOTBOPCHUSA, PA3MHOKCHHA, UWHAWUBUAYAIBHOIO  PAa3BUTHUA




opraHusma (OHTOI'€HE3)

YMeHHE NPUMCEHATE  IMOJMYYCHHBIC 3HAHHA  OJIA 00BSICHEHUS

OMOJIOrMYECKUX POLECCOB U SBJIECHUH, ISl IPUHATHUS MPAKTUUECKUX
pelieHui B TOBCEJHEBHOM KM3HM B LEIAX OOecreyeHHs
0€30MacHOCTH CBOETO 3/I0OPOBBSI U 3[J0POBBSI OKPYKAIOIIUX JIIOJIEH,
coONIOACHUSIT HOPM TpPaMOTHOIO TMOBEACHUS B  OKpY’Karollen
NPUPOAHON cpefie; TMOHUMaHHWE HEOOXOAMMOCTH HCIOJIb30BAHMUS
JOCTH)KEHUM COBpEeMEHHOW OuojoruM # OWOTEXHONOTHUH  JUIs

paluOHAJILHOI'O IPUPOAOIIOJIIb30BAHUA

YMeHue pemiaTh 3JIEMEHTApHbIE TE€HETHYECKUE 3aJayd Ha MOHO- U
TUTUOPUIHOE CKpEIIMBaHKE, CLIETNIEHHOE HAClIeJOBAHUE; COCTABIISATh
CXeMbl  MOHOTHOPHIHOTO

CKpClIIuBaHUA JJIA IMpeaACKasaHus

HACJIE0BAHMS [IPU3HAKOB Y OPraHU3MOB

YMeHue BBITOMHATH JaOOpaTOpHbIE W TpaKTHUYECKue paboThl,
coOmoaTh mpaBwia IMpu paboTe ¢ yd4eOHBIM U J1aOOpPaTOPHBIM

00opy1IoBaHHEM

YMeHnue KPUTHYCCKU OLCHUBATL U MHTCPIIPETHUPOBATDH I/IH(i)OpMaI_II/IIO

OMOJIOTMYECKOTO  COJEpXaHMsA, BKIIOYAIOIIYI0 IICEBJOHAYYHBIE
3HaHMS M3 Pa3In4HbIX HMCTOYHHKOB (CMMU, HayuHO-momyssipHbIE
MaTepuaibl); dTUYECKUE aCHEKTbl COBPEMEHHBIX MCCIEAOBAHUN B

6I/IOJ'IOFI/II/I, MCOUIINHE, OMOTEXHOJIOTHH

10

YMeHue co3naBaTh COOCTBEHHBIE TUCEMEHHBIC M YCTHBIE COOOIICHNUS,
0000111251 OMOJIOTHYECKYO HH(OPMAITHIO U3 HECKOJIBKUX UCTOYHHUKOB,

TpaMOTHO HUCIIO0JIb30BaTh MMOHATHHHEIN arrapar OHoJIOrNu

11 KIIACC

Kon
NPoBepPsAEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30oBaTeJIbHOM NMPOrPaMMBbI CpeHero o01ero odpasoBanus

CdopMupoBaHHOCTH 3HAHUK O MECTE€ M POJU OUOJIOTUU B CHUCTEME

HAayYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHHBI MHUPAa M Hay4HOI'O
MHUPOBO33PEHUS; O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHM; (PYHKIMOHAIBHOW TPaMOTHOCTH

YCJIOBCKA JIA pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHnue pPacCKpbIBaTh COACPKAHNC OHOJIOTHYECKUX TCPMUHOB H




MOHSATHI: BHII, TIONMYJISIIHSA, TEHO(POH, YBOJIOIMS, TBIKYIINE CHIIBI
(paxtopsr) IBOJIIOLIMH, pUCIOCOOJICHHOCTh OpPraHHU3MOB,
BU/I000pa3oBaHMe,  HKOJOrMYeckue  (aKTOpbl,  IKOCHCTEMA,
NOPOAYLEHThl,  KOHCYMEHTBI,  pPEAyLEHTHl, I[eNu  IHTaHWuf,

IKOJIOTHYECKAsl TUpaMHuIa, OMOTeoIeHo3, brnocepa

YMeHne nznaratb OMOJI0THYECKHE TeOpHH (IBOIOIIMOHHAS Teopus Y.
JapBuHa, CHUHTETHYECKass TEOpPUS  HBOJIOIMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apoabiiieBoro cxoacTsa K.M. bapa, uepenoBanus
IJ1aBHBIX HampasieHui u nmytei 3Bomonnu A.H. CeBeprioBa, yueHus
o Owochepe B.M. Bepnaackoro), ompenensiTb TpaHUIBI UX

IMPUMCHUMOCTHU K JXUBBIM CUCTEMaM

YMeHune BiaJeTh METOJaMHM HAYYHOTO TIO3HAHHMS B OWOJIOTHH
(HaOnroficHHe W OMHCAHME YKUBBIX CHUCTEM, MPOIIECCOB U SIBICHHUIA,
OpraHu3amuss W TPOBEACHUE OHOJOTHYECKOTO0 OSKCIEPUMEHTA,
BBIIBIJKCHUE  THUIOTE3bI;,  BBISBICHHE  3aBUCHUMOCTH  MEXIY
HCCIIElyEMBbIMU BEIIMYMHAMH, 00BsACHCHHE MTOJTYYEHHBIX
pe3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IIOHATHH, TEOpUHA U
3aKOHOB; YMEHME JeJaTh BBIBOJAbI HAa OCHOBAHUM IIOJYYEHHBIX

PE3yIBTATOB)

VYMeHue  BBIACHATH  CYLICCTBCHHBIE  INPU3HAKM  CTPOEHUS
OMOJOrMYEeCKHX OOBEKTOB: BHJIOB, NOMYJSILHHA, MPOIYLIEHTOB,
KOHCYMEHTOB,  pPEAyLEHTOB, OHOreoleHO30B M  JKOCHCTEM;
O0COOEHHOCTH  TPOLECCOB  HACJIEICTBEHHOH  HM3MEHYMBOCTH,
€CTECTBEHHOI0 0TOOpa, BUA00OPa30BaHUs, IPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOIMUYECKHX (DAaKTOPOB Ha OPraHU3MBI,
IIEpeHOCa  BEIIECTB M IOTOKA JHEPIMM B DKOCUCTEMAX,
AQHTPOIIOICHHBIX M3MEHEHUH B JKOCHUCTEMAaX CBOEH MECTHOCTH,

KpyTrOBOPOTa BEIIECTB M OMOTCOXUMUYECKHX ITUKIIOB B Onochepe

YMeHue mNpUMEHSTh MONyYeHHBIE 3HAHUS Uil  OOBSCHEHUS
OHOJOrMYECKUX MPOLECCOB U SBJIECHUH, ISl IPUHATHUS MPAKTUYECKUX
pelieHuid B TOBCEJHEBHOW JKM3HU B MEISIX OOECICYCHUs
0€30IaCHOCTH CBOETO 3JI0POBbSI U 37I0POBbSI OKPY’KAIOUIMX JIIOJCH,
cOoONIOACHUST HOPM TIpPaMOTHOTO TOBEACHUA B  OKpY’Karolen
IPUPOJIHOM cpele; MOHMMaHUE HEOOXOIUMOCTH HCHOIb30BaHUS
JOCTIDKEHUH ~ COBPEMEHHOW  OWONIOTMM Ui paIlMOHAJILHOTO

MMpUPOIOII0JIb30BAHUA

YMenue peuaThb 3JICMCHTAPHbLIC OHOJIOrHYECKHUE 3aga4u, COCTaBJIATH

CXCMEI IIEPCHOCA BEIICCTB U SHCPI'UH B SKOCUCTEMAX (I_IGHI/I HI/ITaHI/IH)




YMeHue BBIOMHATH Ja0OpaTOpHBIE W TMpaKTHUECKue paboThl,
cobmoaTh mpaBwia npu pabore ¢ y4eOHBIM M JIAOOPATOPHBIM

00opyaoBaHHEM

YMeHue KpUTHYECKH OLIEHWBATh U MHTEPIPETUPOBATH HHPOPMAITHIO
OHMOJIOTUYECKOTO  COJICPXKAHMS, BKIIOYAIOIIYI IICEBIOHAYYHBIC
3HaHMUS M3 Pa3IuYHbIX HCTOYHUKOB (CMMU, HayuHO-momyssipHbIE
MaTepHUabl); pacCCMaTPUBATh IIO0ATBHBIC SKOJIOTHYECKHIE MTPOOIIEMBI
COBPEMEHHOCTH, (JOPMHUPOBATH M0 OTHOIICHUIO K HUM COOCTBEHHYIO

18(0X370005030)
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YMeHue co3naBaTh COOCTBEHHBIE TMCEMEHHBIC M YCTHBIE COOOIICHNUS,
0000111251 GMOIOTHUECKYO HH(DOPMAITHIO U3 HECKOJIBPKUX UCTOYHHUKOB,

TpaMOTHO HUCIIOJIb30BATh MMOHATUMHBIN arrapar OMoIOrun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

buoinorus kak Hayka

1.1

buonorus — Hayka o >xuBo¥l mpupone. Ponp Ouonoruu B (opmupoBaHUU

COBPEMEHHOM HayuyHOU KapTHUHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK

1.2

MeToapl MO3HAHUS KUBOW TPHUPOABI (HAOIIOEHNE, SKCIIEPUMEHT, OTMHCAHUE,
U3MEpeHHe, KIacCU(pUKALUs, MOJCIMPOBAHUE, CTATUCTHUYECKas 00paboTka

JTAHHBIX )

’KuBbIe CHCTEMEI U BX OopraHu3anusa

2.1

JXussle cucrembl (OMOCHCTEMBI) KakK MpeaMeT u3yueHus: ouonoruu. CBoiicTBa

OMOCHCTEM M MX pazHooOpasue

2.2

ypOBHI/I opraHu3anuu ouocucrem: MOJ'IeKy.]'ISIpHO-FeHeTquCKHﬁ, KHCTOQHBIﬁ,

OpraHW3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMoCc(epHBIT

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XUMHUYECKUM COCTaB KJIETKM. XHMHYSCKHE JJIECMEHTHI: MaKpO3JICMCHTHI,
MHKPO3JICMEHTEI. BO}Ia U MHUHCPAJIBbHBIC BCIICCTBA. (DyHKHI/II/I BOAbI H

MHHCPAJIBbHBIX BEIICCTB B KIICTKE. HOI[,Z[Gp)KaHI/Ie OCMOTHYECKOT0 OajaHca

32

benku. CoctaB u crpoeHue OenKkoB. AMHHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHuMble M 3aMEHHUMBbIE AMHUHOKHMCIOTHI. AMHHOKHMCIOTHBIM COCTaB.
YPOBHU CTPYKTYphl OE€TIKOBOM MOJIEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS
W 4YETBEPTUYHAS CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buomorndeckue
(GyHKIUN OEIKOB.

®epMeHThI — OHoJornyeckue Karanuzaropel. CTpoeHne GpepMeHTa: akKTUBHBIN
HEeHTp, cyOctpatHas crnenupuyHocts. Kodepmentsl. Burtamunbl. OTiauuuns

(epMEHTOB OT HEOPTaHMYECKUX KaTATN3aTOPOB

33

VYriaeBopl: MOHOCaXapu bl (TIIF0K03a, pr0o3a U Ae30Kcuprbo03a), Tucaxapuiabl
(caxaposa, JlakTo3a) W TOJUcCaXapuibl (Kpaxmaj, TIUKOTEH, IIEJIII003a).
Bbuonorndeckne GyHKINHU YTIE€BOIOB.

Jlunupael:  TpUrMUEpPUAbI, cTepounbl, Qochonmumuasl. [uapoduIbHO-
runpodoOHBIe CBOWCTBA. buomorndeckne ¢yHkumu mununos. CpaBHEHHE

YTJI€BOJOB, OeIKOB U JIMIIUI0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxnennossie kucnotsl: JIHK n PHK. Hykneotn sl — MOHOMEpBI HyKJIEMHOBBIX




kucnor. Crpoerne u ¢ynkinuu JIHK. Crpoenme m ¢ynkmuun PHK. AT®:

CTpOCHHUE U (PYHKIHH

3.5

[uronorus — Hayka o kietke. Knetounas reopust. MeTo1pl H3y4eHUsI KIIETOK

3.6

Kierka xak nenocrtHas xuBasg cuctema. OOIue Npu3HaKkyu KIETOK: 3aMKHYTasl
HapykHas MeMOpaHa, mojiekyiasl JJHK kak renernueckuil anmapat, cucrema

cuHTe3a OeJKa

3.7

Turmbl KIETOK: 3yKapruoTHYecKas U mpokapruoTuieckas. OcoOOEHHOCTH CTPOCHUS
npokapuotuyeckol kinerku. Kierounas crenka Oakrtepuil. CrpoeHue
HYKapUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIHHOM, >KUBOTHOU U

IpUOHOI KIIETKH

3.8

[IoBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, IVIMKOKAIMKC, MX
¢bynkiuu. [Tnazmatndeckas memOpana, e€ cBoiictBa 1 GpyHkimu. Lluromnasma u
e€ opraHouzapl. OHOMEMOpaHHbIE OpPraHOWABI KIETKH: 3HIOIUIa3MaTH4ecKas
cetb (OIIC), ammapar [ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJIETKHA: MUTOXOHAPUY, IuIacTubl. [IponcxoxaeHrne MUTOXOHAPUN U IIIIACTHI.
Bunpsr nmnactua. HememOpaHHbIe OpraHOMIbl KIETKHA: PHOOCOMBI, KIETOUHBIN

LEHTP, PECHUYKH, KTyTUKHU. DyHKIINHM OpraHONIOB KJIETKU. BriroueHus

3.9

SAnpo — perynsaTopHsiii HeHTp kieTku. CTpoeHHe siapa: siaepHas 000i104Ka,

KapHuoIlIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI

3.10

TpaHCOPT BEIIECTB B KJIETKE

X(HSH@JIGS[TGHBHOCTB KIJICTKHU

4.1

OOMeH BelecTB, WM MeTa00JIM3M. AcCCUMMWISIIMS (TUTACTUYECKUN OOMEH) U
JTUCCUMIIISALIUS (PHEPTeTUYECKUH OOMEH) — JIB€ CTOPOHBI €IMHOTO TMporiecca
meTabonau3ma. Tunbsl oOMeHa BelecTB: aBTOTPOQHbII U retepoTpodHbIid. Ponb

(bepMeHTOB B oOMeHe BCHICCTB U MPCBPAIICHUHN SHCPIUH B KIICTKE

4.2

®orocunrtes. CBeToBas u TeMHOBas a3bl poTocuHTe3a. Peakunu Gporocunresa.
DddexkTuBHOCTL HoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A JJIs KU3HHU Ha 3emie.
Brnusaue ycnoBuii cpenbl Ha (OTOCHHTE3 W CIIOCOOBI TOBBIIMIEHUS €T0
IIPOJYYKTUBHOCTH y KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XeMOCHHTE3UpYIOIe OakTepuu. 3HAUEHUE XEMOCHHTE3a IS

’KU3HU Ha 3emie

4.3

OHepreTuyeckuii oOMeH B KieTke. PaciiensieHue BeIIeCTB, BBIICICHHE U
AaKKyMYyJIUpDOBaHHE DSHEPIUM B KJETKE. OTambl SHEPreTH4eckoro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KuciopogHnoe oKucieHHe, WIA KIETOYHOE

nbIxanue. DPPEeKTUBHOCTh YHEPreTUIECKOT0 0OMeHa

44

Peakumm wmarpuuyHoro cuHre3a. [eHermueckas wuHpopmammsa u JJHK.

Peanuzanusa reHeTmdeckoi HH(bOpMaI_[I/II/I B KJIeTKE. ] €HeTHYEeCKUM KOJ U €ro




cBoiicta. Tpanckpunims — matpuunbiii cuate3 PHK. Tpancnsus — Onocunres

6enka. Koguposanue amunokucinot. Poias pubocom B OnocunTese 6enka

4.5

Hexnerounsie ¢opmbl xu3HU — BUpYyCHl. VcTopus oTtkpeitusi BupycoB (/.M.
WBanoBckuif). OCOOCHHOCTH CTPOCHHS U IKU3HENEATEILHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbIE
BUpycaMu. Bupyc ummynoaedunura yenoseka (BUY) — Bo3Oyaurens CITNda.

[MpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI

PazMHOXEeHNE M MTHAMBUAYAIBHOE PA3BUTHE OPraHU3MOB

5.1

Knerounslii 1uki, Wid >KU3HEHHBIM HHMKI KiIeTku. WHTepdaza u MuUTO3.
[Ipoueccel, nmporekaromue B uHTepdaze. Perumkanms — peakius MaTpUYHOTO
cunreza JIHK. Crtpoenme XpomMocoMm. XPOMOCOMHBIM Ha0Op — KapHOTHIL.
JuniouIHBI W TAaUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XpOMaTHIBI.
[Mutonornyeckne OCHOBBI PA3MHOKEHUS U HWHIUBUIYAIBHOTO Ppa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Ctagun muto3a. [Ipomeccsl, npoucxonsnime Ha

PAa3HBIX CTAAUAX MUTO3A. buromorndeckmii CMBICIT MUTO3a

5.2

@opMbl pa3MHOKEHHSI OpraHU3MOB: Oecroynioe U mojoBoe. Buasl Gecronoro
Pa3MHOXKEHHUsS: JeJIEHHE HaJIBO€, IOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHHe, BEreTaTUBHOE Pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHHUEC [JIA CCIICKINUN

53

[TonoBoe pazMHOXKEHHE, €T0 OTIIMYHUS OT OECIOIOTO.
Meiio3. Cragum wMeiiosza. Ilponecchl, mpoucxoasnme Ha CTagusix Meiosa.
IToBenenue xpomocoMm B Mmeio3e. Kpoccunrosep. buonornueckuid cMbICT U

3HaYeHHUE Meno3a

54

["ameTorenes — mporiiecc 00pa3oBaHuUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10os10BBIE
JKCJIC3bl: CCMCHHUKU U ANYHUKH. 06pa3OBaHI/Ie 1 pa3BUTUC MMOJIOBLIX KJICTOK —
ramet (CepMaTo30u/1, SIMIEKIeTKa) — CliepMaTorenes u oorene3. OcoOEHHOCTH

CTPOEHUS SIMIEKJIETOK U criepMaTo30u0B. OmnogorBopeHue. [laprenorenes

5.5

WuauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpPUOHAIIBHOE  pa3BHUTHE
(amOpuorenes). Dtanbl SMOPHOHATHHOTO PA3BUTHS Y TTIO3BOHOYHBIX JKUBOTHBIX:
npoOienue, racTpysius, opranoreHes. IloctamOpruonansHoe pazButue. TUITBI
NOCTAMOPHOHATILHOTO Pa3BUTHA: MpsMOE, HenpsiMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB; (DAaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOIICTBA.

Poct u pasButHe pacteHuii. OHTOTEHE3 IIBETKOBOTO PACTCHHS: CTPOCHHE

CCMCHHU, CTAIUN PA3BUTHUA

HaCHe,Z[CTBeHHOCTb 1 USMCHYUBOCTb OPraHU3MOB




6.1

[Ipenmer u 3anaum reneTuxu. Mcropus pa3BuTus reHETUKU. BKiag poCCUMCKHAX
U 3apyOeXHbIX YYEHBIX B pa3BUTHE TEHETHKH. MeTOIbl TE€HETHKH
(ruOpHIOIOTUYECKUH,  LUTOICHETUYECKUH,  MOJIEKYJIIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETHYECKUE NOHATHA. | eHeTHYeCKash CUMBOJIMKA, UCIIOJIb3yeMast

B CXEMax CKpEIIVBaHUN

6.2

3aKOHOMEPHOCTH HACJIEIOBaHUS TPHU3HAKOB, YCTaHOBJICHHBIE [. MeHmenem.
MoHOTHOpUIHOE CKpeIMBaHUE. 3aKOH €IWHOO0Opa3wsi TUOPUIOB MEPBOTO
nokoneHus. [lpaBuno momMuHHpOBaHUS. 3aKOH pACHICIUICHUS TMPU3HAKOB.
['unore3a uncToThl rameT. [1oJIHOE U HETIOTHOE TOMHUHHUPOBaHUE.

JuruOpuHoe CKpelrBanue. 3aKOH HE3aBHUCHMOT'O HACIICAOBAHUS TIPU3HAKOB.
[{uroreHeTH4YEeCKHEe OCHOBHI TUTHOPHIHOTO CKpEHIMBAHUS. AHAIH3UPYIOIICE
cKkpemuBaHue. Vcmonbp3oBaHME — AHANM3UPYIOMIETO  CKpPEIIMBAHHS — JJIA

ONpeaACIICHUA I'CHOTHUIIA ocobu

6.3

CuemnneHHOe HacneaoBaHue nMpu3HakoB. Pabora T. MopraHa mo CHEIIEHHOMY
HacJIeOBaHUIO TeHOB. HapylieHue cuerieHus TeHOB B pe3yibTare
KPOCCUHIOBEpa. XPOMOCOMHAsi TEOpHs HACIEACTBEHHOCTH. | eHeThueckue
KapThl.

['enetruka mona. XpoMOCOMHOE ONpeJesieHne Mojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['oMorameTHble U reteporameTHble opraHu3Mbl. HacnenoBanue

MMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

N3menunBOCTh. BHUIbI M3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEACTBEHHAS.
Ponp cpenpl B HEHAcHENCTBEHHOM WM3MEHUYMBOCTH. XapaKTEPHUCTHKA
MOJIU(PHUKAIIMOHHON H3MEHYMBOCTU. BapualMOHHBIM psj ¥ BapHallMOHHAs
kpuBasd. Hopma peakuum npusHaka. KoJanMuecTBEHHBIE M KAaueCTBEHHBIC

IpU3HAKU U UX HopMa peakuuu. CBoicTBa MOIU(UKALIMOHHOW N3MEHYUBOCTH

6.5

HacnenctBeHHas, WM TE€HOTHIIMYECKAs, M3MEHYMBOCTb. KoMOMHaTHBHas
U3MEHYMBOCTh. Meio3 M NOoJ0BOM HpoIecC — OCHOBAa KOMOMHATHBHOU
U3MEHYMBOCTU. MyTalmoHHas M3MEHYMBOCTh. Kiaccudukamus MyTanuit:
TEHHBIE XPOMOCOMHBIE, TEHOMHBIE. YacToTa U NpUYMHBI MyTalil. MyTareHHbIe
(akTopbl. 3aKOH I'OMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOW HM3MEHUYMBOCTH

H.U. Basunosa

6.6

I'enetnka uenoBeka. Kapumorunm denoBeka. OCHOBHBIE METOIbI TEHETHKH
4eJI0BEKA: TeHEAIOTHYCCKUM, OJIM3HEIIOBBIH, IIUTOTCHETUYCCKUM,
OMOXMMHYECKHIA, MOJEKYJIsIpHO-TeHeTndeckuil. COBpeMEHHOE Ompe/eIeHne
T€HOTHUIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUITMPOBAHKUE, B TOM YHUCIIE
¢ momomneto ITI[P-ananu3a. HaciaeacTBenHbie 3a001€BaHMs YSIOBEKA: TCHHBIC
0oJie3HM, 00JIE3HU C HACIIEICTBEHHOM MPEapacioloKEHHOCTbIO, XPOMOCOMHBIE

oone3nn. ComaTUyecKue u TCHCPATHUBHBLIC MYTAallUU. HpI/IHL[I/IHBI 3A0pOBOI0




o0Opa3a KW3HHM, JIWATHOCTUKH, TNPO(UIAKTHKH U JICYCHUS TCHETUYECKUX
Ooe3Hen. Menuko-reHeTH4eCKoe KOHCYJIbTUPOBAaHHUE. 3HaueHue
MEIMIUHCKON TE€HETUKH B MPEJOTBPALICHMH U JIEUYCHUMM T'eHETUYECKUX

3a00JIeBaHNIl YeI0BEKA

Cenekrust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka M MpoLECC. 3apoKIE€HUE CENeKLIHUHd M TOMECTHUKAIMs.
VYuenne H.M. BaBwioBa 0 1eHTpax MPOUCXOXKACHUS W MHOT000pas3us
KYJbTYpPHBIX pacTeHuil. LIeHTpbI MpOorCX0XKAeHHS JOMAIIHUX )XKHUBOTHBIX. COPT,

noponaa, mirtaMm

7.2

CoBpeMeHHbIE METOJIbl CENEeKIMH. MaccoBbIi U MHIMBHYaJbHBIN OTOOPHI B
CEJIEKIIMM pacTeHUM M KUBOTHBIX. OLEHKa 3KcTepbepa. biamszkopoacTseHHOE
cKkpemuBanne — WHOpuaMHT. Ynctas nuHusa. CKpeluMBaHWE YHUCTHIX JTUHUU.
I'ereposuc, wm rudpuaHas cuia. HepoacTBeHHOE CKpelIMBaHue — ay TOPHUIMHT.
Otnanénnas rubpunuzanus u e€ ycnexu. VCKycCTBEHHbBI MyTareHes u
IIOJIy4YEHUE IOJIUIUIONIOB. JIOCTHIKEHUS CENEeKUUH DPACTEHUM, >XKUBOTHBIX MU

MHUKPOOPTaHU3MOB

7.3

buotexHosoruss kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHepHus. OTallbl
co3nanusa pexomoOuHantHo JIHK u Tpancrennsix opranmusmos. Kierounas
uHxeHepus. KiierouHele KynbTypbl. MHKpPOKIOHAIBHOE  pPa3MHOKEHHE
pacteHuii. KioHuUpoBaHHE BBICOKONPOAYKTHUBHBIX CEIbCKOXO03MCTBEHHBIX
OpraHU3MOB. DKOJOTHYECKHE U dTHYeckue npodseMbl. MO — reHeTndecku

MOIU(DHUIIUPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

HpOBepHeMLIﬁ IJIEMEHT COAECPKaHUA

DBOIOIMOHHAST OHOJIOTHS

1.1

DBOJIONMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenscTBa  HBOMIOLUH.  [lajJeoHTONOrMYecKHe:  IOCIIEA0BAaTEIbHOCTh
MOSIBJICHUS] BUJIOB B MAaJCOHTOJOTHMYECKOH JIETONHCH, TEPEeXOAHbIe (HopMBI.
buoreorpaduyeckue: cxonctBo u paznuuue (ayH u (prop MaTepuKkoB u
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA M Pa3IMuusi SMOPHOHOB Pa3HBIX
BUJOB  TO3BOHOYHBIX.  CpaBHUTEIBbHO-aHATOMHYECKUE:  T'OMOJIOTUYHBIE,
aHAJIOTWYHBIC, pYIAMMEHTApHBIE  OpraHbl, aTaBU3MBL.  MOJEKYJISPHO-

OHMOXMMUYECKUE: CXO0ACTBO MCXaHU3MOB HACICACTBCHHOCTH MW OCHOBHBIX




MeTabOIMUECKUX MMyTeH Y BCEX OpraHu3MOB

1.2

OpomonionHast  teopusi Y. JlapBuna. [Ipeanocbuiku  BO3HUKHOBEHHS
napBUHMU3MA. JIBIDKyIIME CHIIBI SBONIONMH BUAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXEHHE ITPU OTPAHUYEHHOCTH PECYPCOB, HEONIPEACIEHHAS U3MEHYMBOCTD,

0opn0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

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

Muxpossontouus. [lonysinus kak eqMHULA BUAA U YBOJTIOLIMA

1.4

JBuxkymue cuibl ((pakTophl) SBONIONHMHU BUAOB B MpUpOAe. MyTaIllMOHHBIH
MpoLecc U KOMOMHATHBHAsT M3MEHUYMBOCTD. [lonmynsiuoHHbIE BOJIHBI U Jpend
reHoB. M3omnsius u murpainus. EcTrecTBeHHBII 0TOOp — HAMIPABISIOUINA (aKTop
3BOTIOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucocoONeHHOCT, OpPraHU3MOB KakK pe3yiabTaT 3Bodouud. [Ipumepsr
MPUCTIOCOOJICHUH Y OpraHn3MoB. ApoMopd03bl i HIUOATATITAITIH.

Bun wu  BumooOpazoBanume. Kputepuum Buga. OcHOBHbIE  (OPMBI

BH1000pa30BaHUS: TEOrpaPUIECKOE, IKOJIOTHIESCKOE

1.5

Maxkpospomorsi.  Dopmbl  3BomOIMM:  QuUIeTHYECKas, JUBEpreHTHas,

KOHBCPIreHTHaAA, IapajljiC]IbHasd. H606paTI/IMOCTL OBOJIOINH

Bo3HukHOBEHUE U Pa3BHUTHC )KU3HU HA 3emie

2.1

JloHayuHble MpEACTaBICHUS O 3apOXKIACHUM KW3HU. HayuHble rumoressl
BO3HUKHOBCHHUS JKM3HHM Ha 3emjie: a0MOreHe3 W MaHCIepMusl. XUMHYecKas
SBOJIOLHUA. OKCHEPUMEHTAIBHOE MOATBEPKACHUE XUMHUYECKOH 3SBOJIOLIMH.
HavaneHbie 3tanel Ouonorunyeckoit asomonuu. ['unoresa PHK-mupa. IlepBeie

KJICTKHU U UX 3BOJIOL M. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'DVYIIII )KUBBIX OPIraHU3MOB

2.2

PazButne xu3Hu Ha 3emiie 1o 3paMm U nepuojaM. Karapxeil. Apxelckas u
npoTepo3oiickasi 3pel. llanmeo3oiickas spa u e€ mepHOAbl: KeMOPHUICKHIA,
OPJIOBUKCKUW, CHJIYPUUCKUN, JI€BOHCKUH, KAaMEHHOYTOJIbHBIM, MEPMCKHUH.
Me3so30iickas 5pa U €€ Iepuoabl: TPUACOBBIN, IOPCKUHI, MEJIIOBOM.

KaiiHozoiickass 92pa W €€ Tmepuoipl: MaJeOreHOBbIM, HEOrE€HOBBIN,
AHTPOIOI€HOBbIM. XapaKTepUCTHKA KJIMMaTa MU TE€O0JOIMYECKHX IPOLECCOB.
OCHOBHBIE 3TaIlbl 3BOJIIOLUU PACTUTEIIBHOTO U JKUBOTHOTO MUpa. ApoMOp(o3bl
y pacTeHuil U KUBOTHBIX. llosiBIEHUE, paclBeT U BbIMUpPAHUE TPYIIl KUBBIX

OpraHu3MOB

23

Cucrema OpraHMYeCcKOro MHpa Kak oOTpakeHue »dBoionuu. OCHOBHBIE

CUCTCMATUYCCKUC I'PYHIIBI OPIraHU3MOB

24

9BOJ'H-OI_II/I${ YCJIOBCKA. AHTpOHOJ’IOFI/IH KaK Hayka. PazButue Hpe,[[CTaBHeHI/Iﬁ (6]




MIPOUCXOXKACHUN 4YesoBeKa. Meronbl M3yuyeHHsl aHTpororeHe3a. CxoJcTBa U
pa3nuyus 4eJloBEKa U )KMBOTHBIX. CHCTEMATUUECKOE MOJI0KEHUE YEIOBEKA.

JBwxyue cuibl (paxTopsl) aHTponoreHesza. HacnencTBeHHass H3MEHUYMBOCTD
U ecTeCTBEHHbIM 0TOOp. OOIIEeCTBEeHHbIM 00pa3 KU3HU, U3TOTOBJIEHUE OpYyAUi

TpyZ1a, MBIIUICHUE, PEYb

2.5

OcHOBHBIE CTaJU W BETBU HBOJIIOIMU YEJIOBEKa: aBCTpajionuTeku, YemoBek
yMenbiid, YenoBek mnpsamoxonsamuid, YenoBek HeaHaepTadbckui, YenoBek
pazymHbIid. Haxoaku MCKOMaeMbIX OCTAaHKOB, BPEMsI CYIIIECTBOBaHUs, 001IacTh

pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HH, OPY AU

2.6

UYenoseueckue packl. OCHOBHBIE OOJIBIIINE PaChl: €BPONCOUTHAS (€Bpa3uiicKas),
HErpo-aBCTpANIONAHAS  (9KBaTOpHalibHAsl),  MOHrojionjgHas  (a3uaTcKo-
amMepuKaHckas). UepTsl MPUCTIOCOOIIEHHOCTH TPEICTABUTENCH YEITOBEYECKUX
pac K YCIOBUSAM CyIIECTBOBaHMs. EnMHCTBO uenoBedyeckux pac. Kputuka

pacu3ma

Opranu3Mbl 1 OKpyXKaroias cpeaa

3.1

DKoJIorusl Kak Hayka. 3aJauu U paszieibl dKOJOTUU. MeToabl 3KOJOrHYecKuX
UCCleIoBaHUi.  DKkoioruyeckoe  MHpoBo33peHue.  Cpenbl  oOUTaHHS

OpraHnu3MoOB: BOJHAsA, HA3CMHO-BO3AyIIIHAsA, TIOUBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonornveckue  (akropel. Kiaccudukanms sKomorudeckux — (HakTopos:
abmoTnueckne, OMOTHYECKHE M AHTPONOTeHHbIe. JleficTBHE HSKOJIOrMYecKuX

(haKkTOpOB Ha OPTaHU3MBI
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AbGunoTtnueckue (GakTopbl: CBET, TEMIEpaTypa, BIAKHOCTb. POTOMEPHOAM3M.
[IpucnocoOneHust OpraHu3MoB K JCUCTBUIO a0MOTUYECKUX  (PaKTOPOB.

buonornueckue puTMbl

34

buotnyeckue ¢axtopsl. Buapsl 6MOTHUECKUX B3aUMOJCHCTBUIN: KOHKYpPEHIIMS,
XMITHUYECTBO, NApa3sUTU3M, MYTYyalu3M, KOMMEHCAJIN3M (HaXJeOHUYECTBO,
KBAPTHPAHTCTBO), AMEHCAJIM3M, HEUTpaiau3M. 3HaYeHHE OHOTUYECKHX

B3aMMOJICHCTBUII JIJIsl CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHKHU MOMyJIAIH. OcCHOBHBIC IIOKa3aTciIn
InomyJrsinuu: 4YruCJICHHOCTL, IUIOTHOCTB, POXKIAACMOCTb, CMCPTHOCTH, HPHUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ peryJsanus

Coo011ecTBa U DKOJIOTUYECKUE CUCTEMBI

4.1

CoobmiecTBo opranu3smMoB — OwuoreHo3. CTpyKTypbl OHOLIEHO3a: BHIOBa,
NpPOCTPaHCTBEHHAsA, Tpoduyeckas (mmmieBas). Bunesl-nomuHanTel. CBsS3HM B

OHOIIEHO3E




4.2

Okojoruueckue cucrembl (3kocucteMbl). IlonstTue 00 »5kocucreme u
ouoreoneHo3e. MDyHKIMOHAIbHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: MPOJYLEHTHI,
KOHCYMEHTbI, peayleHTbl. KpyroBopor BemecTB M IIOTOK OSHEPruu B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [InieBble 1ienu u
cetu. OcCHOBHBIE TOKa3aTeNM 3KOCHCTEMbI: Omomacca, MPOSYKIHS.
DKOJIOTHYECKUE MUPaMU/bl: MPOIYKIMH, YUCIEHHOCTH, Onomacchl. CBOHCTBa

9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryJisiliysl, pazButue. Cykueccus

4.3

[Ipupoanble 3KOCHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO WIH
LIMPOKOJIUCTBEHHOT'O JIeca.

AHTpPONIOTEHHBIE  JKOCHCTEMBI. ATPO3KOCHUCTEMBL. Ypb60o3KOCUCTEMBL.
buonornueckoe u X034iCTBEHHOE 3HAUYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpasue kak (akrtop ycToiHumBOCTH 3KOocucTeM. CoxpaHeHue

OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emiie

44

VYuenue B.M. Bepnanckoro o Oumocdepe. I'panuibl, coctaB W CTPYKTypa
6uocdepsl. XKupoe BemecTBo U ero pyHkiuu. OcobeHHOCTH OGHOChephl Kak
r7100abHOM JKOCHCTEMBI. J[MHAMHUYECKoe paBHOBECHME M OOpaTHas CBS3b B
o6uocdepe. KpyroBopoTsl BemecTB U OMOT€OXMMHUYECKUE IMKIIBI JJIEMEHTOB

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

4.5

UYenoseuectBo B O6nochepe 3emum. AHTpPOIOTEHHBIE U3MEHEHUs B Omocdepe.
['mobanbHBIE YKOIOTUYECKUE TTPOOIEMBI.
OcHOBa pPAalLMOHAIBHOTO YIpPABJIEHUS MPUPOJHBIMU pecypcaMu U HX

HUCIIOJIB30BaHHC. ﬂOCTI/I)KeHI/IH OHOJIOrUHU U OXpaHa MpHUpoOAbI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HMHTEPHET
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