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HHOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIPE/ICNICHUS] TOAXOA0B K (HDOPMHUPOBAHMUIO COJEp)KaHHS Y4eOHOro IpeaMera
«buonorus» coctaBwiIM: KoHUeNntyalbHble mnonoxkenus @OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTH  IIeJieH, COJlepXaHus, pe3yabTaToB oOOy4YeHUus U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, TTOJIOKEHUS 00 OOIUX MENIX U
MPUHIMIIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oopazoBanus B Poccuiickoit denepainnm, a TakKe MOJI0KEHUS O crieiuduKe
ouosioruu, €€ 3HAYCHUW B TIO3HAHUU JKUBOM MNPUPOALI U 0OECIeYCHUU
CYIIECTBOBAaHMS uejoBeYecKoro oodmiecTBa. COrjlacHO Ha3BaHHBIM MOJIOKECHUSIM,
oTpe/ielieHbl OCHOBHBIC (DYHKITMH MPOTPaMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6uooruu 1aéT MpeICTaBICHUE O MEJIsIX, 00 00IIeH cTpaTerun
00yueHuUsI, BOCIIUTAHMS U Pa3BUTHS 00YUAIOIINXCS CPEJCTBAMH YUEOHOTO ITpeIMeTa
«buomnorus», onpeaenser 00s13aTeIbHOE MPEIMETHOE COJIEpIKaHUE, €T0 CTPYKTYPY,
pacrmpesneneHue mo pasjeliaM U TeMaM, PEKOMEHAYEeMYIO IOCIeI0BaTeIbHOCTh
U3Yy4YEeHUS] YIEOHOTO MaTepraia ¢ y4éTOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3¢H, JIOTHKHM 0O0pa3oBaTeIBbHOTO IIpoIecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaroImmxcs.

B mporpamme 1o 6M010ruu TakKe YIYUTHIBAIOTCS TPEOOBaHUS K TIIIaHUPYEMBIM
JUYHOCTHBIM, METaNpEeAMETHBIM W TIPEIMETHBIM pe3yJabTaTaM OOydYeHHs B
dbopMUpOBaHUH OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIIbHOM
NEeATeIbHOCTH/YUeOHBIX JEeWCTBUH OOyYarolmuXcs IO OCBOSHHIO COJICpKaHUS
OMOJIOTMYECKOr0 00pa30BaHMUS.

B nporpamme no 6uonorun (10—11 knaccel, 6a30BbIi YPOBEHB) peaIn3oBaH
OPUHIIMI TPEEMCTBEHHOCTH B HM3yYCHHMHM Owojoruu, Ojarogaps 4deMy B HeEH
POCMATPUBACTCS  HANPABICHHOCT, HA pa3BUTHE 3HAHWUW, CBA3aHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMN JTUYHOCTH, SIKOJIOTHUECKOTO MBIIIUICHUS, PEACTABICHUNA O 3J0POBOM
o0paze *KU3HU U OEpPEKHBIM OTHOIIEHHMEM K OKpYXKaIoIIedl MPUPOIHON cpele.
[TosrToMy Hapsmy ¢ M3y4eHHEM OOIIEeOMOIOTHYECKUX TEOPUi, a TAKKe 3HAHUU O
CTPOCHHUH JKMBBIX CHCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IPOTEKAIOIIHNX B
HUX TMPOIIECCOB B MPOTrpaMMe MO OMOJIOTHUH YJIeJICHO BHUMAaHUE HCIOJIH30BAHUIO
TIOJTYYCHHBIX 3HAHUH B MTOBCETHEBHOM JKU3HU IS PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCJIe: TMPO(QUIAKTHKYA HACIEIACTBEHHBIX 3a00JICBAHWMA UYEIOBEKA, MEIHKO-
T€HEeTUYECKOT0 KOHCYJIbTUPOBAHMUs, 000CHOBAHMS YKOJOTHUYSCKH IIEJIECO00Pa3HOTO
MOBEJICHUSI B OKPY KAIOIIEH MPUPOJTHON Cpejie, aHaIu3a BIUSHUS XO3SUCTBEHHOU
NESATeIbHOCTH YeJIOBEeKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcuneHnne BHHMMaHUA K MPUKIAJHON HAMpaBJICHHOCTH Y4YEOHOro IMpeaMera
«buronorusy NpoIUKTOBAHO HEOOXOAUMOCTHIO 00SCTICUCHMS YCIIOBHM IS PEIICHUS



OJTHOW M3 aKTyaJbHBIX 3a/1a4 IMIKOJIHHOT'O OMOJIOTHYEeCcKOro oOpa3oBaHUs, KOTOpas
npeanonaraeT GOpMUPOBAHHE y OOYYAIOMIMXCS CIOCOOHOCTH aJanTHPOBATHCS K
U3MCHCHUSAM JUHAMUYHO Pa3BUBAIOIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHe cpenHero oOIIero 0Opa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa obecrieunBaeT (GopMUpOBaHUE y OOYYArONIUXCS TPEICTABICHUN O
HAyYHOW KapTHHE MHUpa, pacIiupsieT U 0000IIaeT 3HAHUS O XKHBOW TpUpoje, eé
OTJIMYUTENIBHBIX TPU3HAKAX — YPOBHEBOW OPraHW3alldd M HBOJIOIUHU, CO3aET
yCIOBHUSI  JJIs:  TIO3HAHWS  3aKOHOB  JKMBOW  TMPHUPOIBI,  (POPMHUPOBAHUS
(GyHKIIMOHATBHOM TPAaMOTHOCTH, HAaBBIKOB 37I0POBOTO W Oe3omacHoro obpasa
KHU3HHU, SKOJIOTMYECKOTO MBIIICHHUS, [ICHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJIC
Y YEJIOBEKY.

Bonbioe 3HaueHNE OMOIOTHS UMEET TaKXKE JJIS PEIICHUST BOCITUTATEIBbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oOmero o0pa3oBaHMs,  COLUATH3AINH
oOyyaroruxcsi. M3ydenue Ouonioruu oOecrieunBaeT ycloBUs IJisi (OPMUPOBAHUS
UHTEIUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECCKON KYJIBTYPBI, CIIOCOOCTBYET HMHTETpAIMd OMOJOTHYECKHX 3HAHHH C
MPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHBIE TOJMOXKEHHS O TpEIHA3HAYCHUH Y4EOHOTO MpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpPEACNICHUS TMOIXOJ0B K OTOOpY u
CTPYKTYpUPOBAHHUIO €T0 COACpXKaHWs, TMPEACTaBICHHOTO B MpPOTrpamMMme IO
ouosoruu.

Otb60p conepkanusi yueOHOoro mpeamera «buomorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOpPAa3HOrO IMOJAX0Ja, B COOTBETCTBUU C
KOTOPBIM OOYyYaloIUecs OJKHBI OCBOUTH 3HAHHMS W YMEHUS, 3HAUYUMBIC IS
dopMupoBaHus O0OmEeH KyJIbTYpBl, ONPEICIAIOIINE aJeKBaTHOE IOBEICHUE
YyeJoBeKa B OKpY’Karolleld MPUPOAHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U OpaKTUYECKou aesTenbHOCTH. Oco00e MECTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUs, KOTOPBIE CITyKaT OCHOBOM /1Jisi (JOPMUPOBAHUS
NPEJCTAaBICHUA O COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTHHE MHpa U
IIEHHOCTHBIX ~ OPHCHTAIMAX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'YMaHH3alluU
OHMOJIOTMYECKOT0 00pa30BAHMSL.

CtpykTypupoBaHUE COJACpKaHUA Y4YEeOHOTO MaTepwalia B MporpamMme IIo
OMOJIOTUU OCYIIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIUYUTEIHHBIX OCOOCHHOCTSX JKUBOH MPHUPOMABI, O €€ YPOBHEBOW OpraHHU3aIu U
ABOJIIONIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeameta «bromorusy»
BBIJICJICHBI CIICTYIONINE COJepKaTeNbHble THUN: «bronorus kak Hayka. MeToapl
Hay4dyHOro To3HaHMs», «KieTka kak Owosiormueckas cucremayn, «OpraHu3M Kak
ouosormueckas cucreMa», «CUcTeMa M MHOT0OOpa3we OpPraHMYeCKOTO MHUpPay,
«OBOIIOLHS KUBOU MPUPOABD, « IKOCUCTEMBI U TIPUCYIIINE UM 3aKOHOMEPHOCTI.



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

JlocTixkeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3zoBoM
YpOBHE 00€creunBaeTCs peIICHUEM CIIEAYIOIINX 3a/1ay:

OCBOEHHE OOYYarOUIMMUCS CUCTEMbl 3HAHUM O OHMOJOTHMYECKUX TEOPUSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPAaBUIAX, CIYKaIlUX OCHOBOU
JUist OPMHUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpaA, O
METOJ[aX HAy4YHOr'0 MO3HAHMS, CTPOCHUH, MHOTOOOPa3ul U OCOOEHHOCTSX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3AIMH, BBIAAONTUXCS OTKPHITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre y OOydYalOIMMXCS IMO3HABATEIbHBIX, WHTEIUICKTYyaJIbHBIX H
TBOPUECKUX CIOCOOHOCTEW B MPOIECCe aHajiu3a JAaHHBIX O MyTSIX pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJIIOB, MICH M TIOIXOJOB K HM3YUYCHHUIO JKUBBIX CHCTEM
pPa3HOr0 YpOBHS OpraHU3alluu;

CTAaHOBJICHWE Yy oOOydJarommxcsi oOmmeil KyabTyphl, (DYHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OILICHUBATH SIBJICHUSI OKPYKAIOIIETO
MUpa KUBOW MPUPOJIbl HA OCHOBAHUY 3HAHUH U OTIBITA, MOJYUYEHHBIX TPU U3YUYEHUU
Omooruu;

dbopMupoBaHre Yy OOydYaOMMUXCS YMEHHA WUTIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCATEIHHOCTA YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUN U arpOOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOTUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOTIOICHUS] ITUIECKUX
HOPM MPU NPOBEJACHUU OMOJIOTHYECKUX UCCIIECIOBAHMIA;

OCO3HaHWE IIEHHOCTH OWOJOTHYECKUX 3HAHUU [JIS TIOBBIIICHUS YPOBHS
AKOJOTUYECKOHN KYJIbTYPHI, JUisl (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B IOBCEAHEBHOM KU3HU IS
OIICHKH TIOCJICICTBUIA CBOEH JEATEIbHOCTH MO OTHOIIEHUIO K OKpY>Kalolllel cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME W COONIOZCHUE Mep NPOPHIAKTHKA
3a00JIeBaHUM.

B cucreme cpennero oOmiero obOpasoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJIAETCS OOSI3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOJISIIUM B
COCTaB MpeaIMeTHOM 001acTh « EcTeCTBEHHO-HAy4YHbIE IPEIMETHD.

Jlist m3ydenusi Ouoja0ruu Ha 6a30BOM yPOBHE CPEHETO 0011ero 00pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Heeno), B 11 kiacce — 34 yaca
(1 gac B Henemo).



COJEPXAHUME OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKamu, pusocodueil, ITUKON, ICTETUKON U MPaBOM.
Ponw Ouonoruu B popMUpOBAHUM COBPEMEHHOM HAyYHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

Meto/b1 TO3HAHUS KUBOUM MPUPOIbI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpeHue, KiIacCupUKaims, MOJCTUPOBAHUE, CTAaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

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

Tabmuupl 1 cxeMbl: «MeToIbl TO3HAHUS )KMBOU IPUPOJIBI».

JlabopaTopHble U NpakTHYecKue padoThbl:

[Ipaktuueckas pabora No 1. «lcnonb3oBaHue pa3IMUYHBIX METOJOB MpHU
U3y4YEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kubie cuctembl (OMOCUCTEMBI) KaK NpeAMET U3ydeHus: Ouonorun. Otiandmne
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3aIli OMOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBINA, MOMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0eHOTUYECKU ), OMoCEepHBIA.

JdemoHcTpanuu:

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

O6opynoBanue: mozaenb moJiekybl JJHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIIETKH. XHMUYECKHE BJIEMEHTBHI: MaKpOSJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BELIECTBA.

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

benku. CoctaB u ctpoeHue OeiaKkoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHH
CTPYKTYphl ~O€IKOBOM MOJIeKyabl (NepBUYHAs, BTOpUYHAs, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKue CcBoilcTBa OenkoB. buonormyeckue
(GyHKUHUU OENKOB.



depmMeHThI — Oronornyeckue Karanuzatopsl. CTpoeHune pepMeHTa: akTUBHBIH
HeHTp, cyOcrpatHas cneuuduyHocth. Kodepmentsl. Buramunsl. Otinuus
(epMEHTOB OT HEOPraHUYECKUX KAaTaJu3aTOPOB.

VYrneBoabl: MOHOCaxapuIsl (TIII0K03a, pru003a 1 1e30KCuprd03a), Aucaxapu bl
(caxapo3a, JakTo3a) M ToOJHMcCaxapuibl (Kpaxmaj, TJUKOIeH, UEeJUII0I03a).
buonornyeckre GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocoaunuasl, crepouasl. ['HapoduIbHO-
ruapopoOHble  cBoiicTBa. buonornueckue ¢GyHkumu aunuaoB. CpaBHeHHE
YTJIEBOJOB, OEJIKOB U JIMIHUIOB KaK NCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorsl: JHK w PHK. Hykneotnast — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u pynkiuun JAHK. Ctpoenne u ¢pynkuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIIMH.

[utonorus — Hayka o kierke. Kiietounas teopust — npumep B3auMOACHCTBHS
uzeil 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Krnerka kak nenoctnas sxuBasi cucrema. OOmue npu3Haku KJIETOK: 3aMKHYTast
HapyHas memOpana, monekynbl JIHK kak reneruueckuil ammapar, cucrema
CUHTE3a OelKa.

Tumbl KIETOK: JyKapuoTHYecKas W mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUs TpokKapruoTuueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
JYKapUOTUYECKOW KIETKA. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
IrpUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIIETOYHAs CTEHKA, TIIMKOKAJIMKC, UX
¢bynknuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u pyHkiuu. [{utomiasma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
an30CcoMBl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUNA W Tactuld. Buasl mnactun. HememOpanHbie
OpraHouAbl KJIETKU: PHUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOUI0B KJIETKU. Brirrouenus.

SAnpo — perynaropHsiii 1ieHTp KiIeTku. CTpoeHue sjpa: siiepHas 000104Ka,
KapHOoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BELIECTB 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: «PactipeiesieHne XuMUYECKUX AJIEMEHTOB B HEKUBOU IIPUPOIEY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuognyeckass TadiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoeKyJbl Boab», «brocunTtes 0enka», « CTpoeHrne MOJIEKYJIIbI OenKay,
«Ctpoenue ¢pepmentay, «Hykmnennosbie kucinotel. JJHK», «Ctpoenne mMonekyibl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE >KMBOTHOU KIIETKW»,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHYECKON KIETKU,
«CTpoeHue siqIpa KIETKN», « Y TIEeBOAbDY, «JIunuasn.

OO0opynoBaHKe: CBETOBOM MHUKPOCKON, OOOpYIOBaHHWE [l MPOBEIACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaTbl PpPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

JlaGopatopHas pabora Ne 1. «l/3yueHue KaTaqTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UK KaTaaasbl)y.

Jlabopatopnass pabora No 2. «l3ydyeHue CTpOeHHS KIETOK paCTEHUH,
KUBOTHBIX M OaKTEepHil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpEnaparax M HX
OIIMCAHHUE.

Tema 4. JKusHeaesTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadou3M. AccuMusIus (TUIacCTHUEeCKUii OOMEH) U
JUCCUMUJIISIUS (SHEPreTUYECKUil OOMEH) — JBE CTOPOHBI E€IMHOr0 Ipoliecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B IMOHUMaHUU
MeTaboau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbiid. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YIHEPTUHU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dboTocunTeza. DPpdexTuBHOCTh oTOCUHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Biausinue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILMIEHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHI.

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

DHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeIiecTB, BbIJEICHUE U
AKKyMYJUPOBAHME SHEPTHH B KJIIETKE. DTarbl YHEPreTUIECKOTo oOMeHa. [ mukomus.
bpoxenune u ero Buabsl. KuciopogHoe OKUCIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpocopunpoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peaknuu MartpuuHoro cunre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzanusi renerndeckoil wHGOpMalUM B KIETKE. ['€HETHYECKUM KOO U €ro
cBoiictBa. Tpanckpurnmus — Matpuuabii cuaTe3 PHK. Tpancnsamus — GuocunaTes
Oenka. Ortanbl TpaHcisuuu. KomupoBanue amuHOkuciaoT. Ponb pubocom B
OounocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. Mctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEGHHOCTH CTPOCHHSI U SKM3HEHHOTO IIMKJIA BHUPYCOB.
bakrepnodaru. bonesnn pacTteHuid, XWBOTHBIX M YEJIOBEKa, BBI3HIBAEMBIC
BUpycamu. Bupyc mmmynoxeduiura yenoreka (BUY) — BozOyaurens CITM/a.



OOparHast ~ TpaHCKpuIuusi, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpanuu:

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

Tabmuiel 1 cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPUNY,
«JHepreTuyeckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Crtpoenue JIHK»,
«CtpoeHure U pyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xuzHeHHbI nukn Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

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

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbli 1uKII, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromue B uHTepdase. Permkanus — peakuus MaTPUIHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIIL
JlunmonaHeIi M TAlUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBl.  XPOMAaTHJIBI.
[uTonornueckne OCHOBbI PAa3MHOXKEHUA W  HWHIMBUIYAJIBHOTO  Pa3BUTHS
OPraHu3MOB.

Henenue knetku — muto3. Craguu mutoza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOTHYECKUN CMBICT MUTO3A.

[IporpamMmmupyemasi THOEIIb KJIECTKH — aroITo3.

®opMbI pa3sMHOKEHHsI OPraHU3MOB: Oecrioynoe U mososoe. Bunpl 6ecnosnoro
Pa3sMHOXKEHUSA: JICJICHUE HAABOE, II0YKOBAaHHE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCcCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE JJIS CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. IIponeccel, NpouCXOAsIIME HA CTaauAX Meno3a.
[ToBenenne xpomocoM B menose. KpoccuHrosep. buosiormuecknii CMbICI U
3HaYeHUE MEeH03a.

l'ameTtorenes — mpouecc oO0pa3oBaHUA TOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKU U sIMYHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrnepMaTo30u[l, SHWIEKJIeTKa) — CHEePMATOreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpPOEHHUsl SAWLEKIETOK W CHepMaro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBLHOE  Pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npobienne, racTpynsius, opraHorene3. IloctamOpuonanbHOE pasButue. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOe, HempsiMoe (IMYMHOYHOE). Brusinue



Cpelnbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

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

JdemoHncTpanuu:

Tabmuubr u cxembl: «DopMbl pa3MHOXKEHUS OPraHU3MOBY», «JIBoMHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUi», «BeretaTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlenenue kineTku Oakrepuil», «CTpoeHHE TOJIOBBIX KJIETOK,
«Ctpoenue xpoMocombl», «Knerounbsiii mukn», «Pemmukamus JTHK», «Mutos»,
«Menosy, «IIpsamoe u Henpsmoe pazButue», «l'aMeTorene3 y MIEKOIUTAKOWINX U
yenoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3ouasl
MJICKOTIUTAIOLIETO», «SHIeKIeTka MiueKonuTarmero», «Kapuokunes B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJEJb-alIuiuKauus «J/lejieHue KIeTKn», MOJEIb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

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

JlaGoparopuass pab6ota Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpOMpenaparax».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3BuThs reHETUKHU. POk uronoruu
¥ OMOpUOJIOTUM B CTAaHOBJIICHMHM TEHETHUKH. BKiaa poccuilckux M 3apyOeiHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToapl TeHeTHKU (TUOPUAOIOTUYECKUM,
[IUTOICHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUuii). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. ['eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MoHoruOpuiHOe CKpelIMBaHUEe. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOIO
nokoseHusd. [IpaBuino noMuHUpOBaHMs. 3aKOH PACIICIUICHUS TPU3HAKOB. [ unore3a
YUCTOTHI raMeT. [1oHOe ¥ HEeNoJIHOE TOMUHUPOBAHUE.

JuruObpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCIeIOBaHMS
npu3HakoB.  [{UTOreHeTHYEeCKME  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenBanue. Mcnoap30BaHne aHAIN3UPYIONIETO CKPEIIMBAHUS
JUTsI OTIpe/ieNIeHUs TEHOTHIA OCOOH.

CuemieHHoe HaclieqoBaHue npusHakoB. Pabora T. MopraHna no crenjieHHOMy
HacJIeI0BaHUIO TeHOB. Hapyllienue clenieHns reHOB B pe3yIbTaTe KpOCCUHTOBEPA.

XpoMOCOMHasi TEOpHUSI HACJIEACTBEHHOCTH. | €HETUYECKHUE KapThI.



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

N3menunBOCTh. BB N3MEHYNBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTUKA
MOJAU(PUKALMOHHON M3MEHUYMBOCTU. BapualimoHHbIi psiJl M BapUallMOHHAS KPUBAs.
Hopma peakuuu npusHaka. KolnueCTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnenctBennasi, wiaM TEHOTHUNUYECKAs, W3MEHYMBOCTh. KomOWHaTHBHAs
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOM
W3MEHYUBOCTU. MyTanoHHas U3MEeHUUBOCTh. Kitaccudukanys MyTaluii: reHHbIE,
XPOMOCOMHBI€, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTaluil. MyTareHHble (paKkTOphI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HacieacTBeHHoW n3menunBocty H. Y. BaBunosa.

BHesnepHas HaClIeCTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKHU
YyeJIOBEKa: TCHCAIOTHYCCKUM, OJTU3HEIIOBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONIPENIECIICHNE TE€HOTHIIA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[1I1P-ananu3a. HacneacTtBeHHble 3a00JieBaHMS 4YeJIOBEKAa: T'€HHBIC OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MpepacnoyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMMBI
3I0POBOTO 00pa3a KW3HM, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TCHETHYECKIX
Oosne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYEHHUE MEIUIIMHCKOMN
TC€HETUKHU B MPEAOTBPAIIEHUH U JICUEHUU TeHETUUECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHcTpanuu:

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

Tabnubl v cxembl: «K MOHOTHOPHUIHOE CKPEIIUBAHUE U €T0 IUTOTCHETHYeCKas
OCHOBa», «3aKOH PaCLICIJICHUS ¥ €r0 IUTOI€HETUYECKask OCHOBA», «3aKOH YHCTOTHI
ramer», «luruopuaHoe ckpemuBanuey, «lluTonorunyeckre 0CHOBBI AUTUOPUTHOTO
CKpeluBaHus», «Menosy», «BzauMoelicTBre aJuTeNIbHBIX TEHOBY, «l €HeTHYeCKHe
KapThl PaCTeHUH, )KUBOTHBIX M 4esloBeKa», «[ eHeTuka moja», «3aKOHOMEPHOCTHU
HACJIEIOBAHUsI, CLEIUICHHOIO C MOJIOM», «KapuOTHIIBI 4elloBEKa W YKUBOTHBIX,
«Bunpel u3menunBocTH», «MonudukanmonHas U3MEeHUYUBOCTH», «HacnemoBanue
pesyc-hakropay, «I'eHeTuka rpynn KpoBu», «MyTalunoOHHAs U3BMEHUYUBOCTD.

O6opynoBanue: MoOJEIH-aNIUIMKAMN «MOHOTHOPUIHOE CKPEIIUBAHUEY,
«Henonmnoe nmomuuupoBaHuey, «JluruOpumnoe ckpemnuBanue», «llepexpéct
XPOMOCOM», MUKPOCKOII 1 MUKpompemnapaT «lpo3odunay (Hopma, MyTariui GopMbl
KPBUIBEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlaGoparopHas pab6ora No 5. «M3yueHuwe pe3yJbTaTOB MOHOTHOPUIHOTO M
JUTUOPUIHOTO CKpPEUIMBaHUs y AP030(P Uikl Ha TOTOBBIX MUKpOMpenapaTaxy.

JlabopatopHas pabota Ne 6. «M3yueHne MoanUKAIMOHHON N3MEHUYNBOCTH,
IIOCTPOEHHE BAPUALMOHHOIO PSi/la U BAPUALIMOHHON KPUBOW.

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30¢puiabl Ha TOTOBBIX
MHUKpOIIpENapaTax».

[Ipaktuyeckass padorta Ne 2. «CocTaBlieHHE U aHalu3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekniust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U MpoUecC. 3apOKJICHHUE CENEKIUH W JTOMECTUKALIMS.
VYyenue H. U. BaBuiioBa o ieHTpax MpoOUCXOXKACHUS U MHOTOO0pa3us KyJIbTYPHBIX
pactenuil. L{eHTpbl TPOUCXOKICHUS JOMAITHUX KUBOTHBIX. COPT, MOpO/1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MacCOBBIM U MHANBUYaTbHBINH OTOOPHI B
CEJIEKIIMM PAcTEHUW M KUBOTHBIX. OIlleHKAa 3KcTepbepa. bIM3KOpoacTBEHHOE
cKkpemuBanue — uWHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YHUCTHIX JIMHUU.
I'erepo3uc, wnu rubpunHas cuna. HepoAacTBEHHOE CKpellMBaHUE — ayTOPUAMHI.
Otnanénnas rubpuau3aims u e€ ycnexu. ICKyCCTBEHHBINM MyTareHe3 M MmoxyueHue
MOJIUIUIOUIOB. JIOCTHKEHUS CEJIEKIMU PACTEHH, )KUBOTHBIX U MUKPOOPIaHU3MOB.

brotexHonOrus Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHXKEHepHUsa. OTambl
co3ganusi pexomOuHanTHOoM JIHK wu Tpancrennsix opranumsmoB. Kierounas
nHxeHepud. Kiietounsle KylbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHHM.
KionnpoBanne BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB.

Dkosoruueckue W dtudyeckue  npoosmembl. I'MO - reHeTudecku
MOJAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

IToprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneyenko, M. @.
NBaHoB.

Tabmuubr u cxembl: Kapta «lleHTpbI MPOUCXOXKACHUS M MHOT000pa3us
KYJBTYPHBIX pacTeHui», «[lopoasl 1oMamHuX )KUBOTHBIX», «CopTa KyJbTypHBIX
pacrenuity, «OTnanéHHas rudpuauzamnusy», «Padotel akagemuka M. @. MBanoBay,
«Ilomumnonnus», «OOBEKTH OuoTEXHONOTUM», «KiEeTouHblE KyIbTYpBHl U
KJIOHUpOBaHHE», « KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM).

OO6opynoBanue: MyJISKHU TUIOJIOB M KOPHETIOA0B TUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJBI M JOCTH)KEHMSI CEJIEKIIMM pacTEHUH U
KUBOTHBIX (Ha CEJIEKIINOHHYO CTaHLIHNIO, MJIEMEHHYO bepmy,



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

11 KIIACC

Tema 1. DBoJIIOIIHOHHASL OHOJIOTHSL.

[Ipennocbulki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUH. DBOIIOLMOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue 3BONIIOIMOHHONW TEOpUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

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

OMOpHOJIOTUUECKHE: CXOJACTBA U PA3IUuUs SMOPHOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbIEC, aHAJIOTHYHbIE,
pPYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHUE: CXOACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMUECKHX IMyTeH y BcexX
OpraHU3MOB.

OomonuoHHas Teopus Y. JlapBuHa. IIpeanochblIKM BO3HUKHOBEHUSA
JapBUHU3MA. J[BHKyIME CHJIBI 3BOJIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONpPEAECIEHHAS] U3MEHUYHUBOCTb,
0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBomouu (CTI) u e€ OCHOBHbIE TTOJIOKEHHUS.

MukposBomonus. [lonmynsuus kak equHUIA BUA U SBOJIOLMH.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B HpuUpojae. MyTallMOHHBIN
mporecc ¥ KOMOWHATUBHAS W3MEHYMBOCTH. [lOMyNIsIMOHHBIE BOJHBI U Jpeiid
reHoB. M30I1ust 1 MUTpalys.

EcrectBeHHBII 0TOOp — HampaBisoOmui (akTop 3SBOMOIUUA. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0neHHOCTh OpPraHUW3MOB KakK pe3yJbTaT 3Bofonuu. [Ipumepsl
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIUH.

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

MakposBomorusi. PopMbl  ABONIONUU:  (pUIIeTUYECKas, JUBEPreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOTIOLUY.

[Ipoucxoxaenre OT HeclelualIu3upOBaHHBIX MpenkoB. [Iporpeccupyromias
crienrann3anys. ATanTUBHAS paualusl.

JdeMoHcTpanuu:

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



Tabnuub! u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emiey, «3apoabIlin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyuectBoBanue», «EctecTBeHHbI 0TOOPY, «MHOrooOpasue COpToB PAaCTEHHID,
«MHorooOpa3ue  mopon  KUBOTHBIX»,  «llomymsauum»,  «MyTanuoHHas
U3MEHUYUBOCTE», «ApoMopdo3bly, «Ununoamanrammm», «OO0Ias aereHepanus,
«/IBmxymme cuiabsl 3Boirouuny», «Kapra-cxema wapuipyTta myTtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpauueckoe BU1000pa30BaHNUE», « IKOJIOTHUECKOE BUAOOOPAZOBAHUEY.

OO6opynoBaHHe: KOJUICKIIUS HACEKOMBIX C PAa3IUYHBIMU THUIIAMH OKPACKH,
HAOOp IUIONOB M ceMsiH, KoyuieKius «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJICHUN y
KUBOTHBIX», MOJeNlb «OCHOBHBIE HAIpPaBICHUS 3BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue TOJIOBHOIO MO3Ta O3BOHOYHBIX).

buoreorpaduueckass kapra wmwupa, Koiekuus «DopMbl COXpPaHHOCTH
VCKOIIA€MBbIX JKMBOTHBIX M pacTeHu», Mojenb ammmukanus «llepexkpéct
XpPOMOCOM», BIIaXKHbIE ITpenapaThl «PazButue HacekomMoroy, « Pa3BuTue JAsArymKkm»,
Mukponpenapar «po3zoduna» (Hopma, MyTauu OpMbl KPbLIILEB U OKPACKH TENA).

JlaGopaTopHblie u NpakTHYeCKHEe PadoThI:

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

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

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

JloHayuyHbBIE TIPEACTABICHUS O 3apOXKICHUU XKWU3HUA. HaydHble TUIIOTE3bI
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M maHcrepMmus. XUMHUYecKas
3BOMIONUSA. AOHOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB M3 HEOPTaHMYECKHX.
OKCIEPUMEHTANBHOE MOATBEPKIAECHNE XUMUYECKON IBONMIOINH. HavanpHbIe dTansl
ounonornyecko sBosonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHUE NPOTOKJIETKU. [lepBble KIETKM M MX SBOJIIOLHUS.
DopMHPOBAHUE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButne xu3Hn Ha 3emie mo spam M nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickas Hpbl. [laneo3olickas spa u €€ mnepuoabl: KEeMOPUMCKUIA,
OPJOBUKCKUH, CUITYPUUCKHN, TEBOHCKN, KAMEHHOYTOJIbHBIN, TIEPMCKHH.

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

KaiiHo3olickags »9pa W €€ TNepuoabpl: TNaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOTIOT€HOBBIMN.

XapakTepucTUKa KJIMMaTa U TeO0JOTHYECKUuX IpoueccoB. OCHOBHBIE ATallbl
3BOJIIOLIMM PACTUTEIBLHOTO M >KUBOTHOro Mupa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [losiBIIEHNE, pacUBET U BBIMUPAHUE TPYNI )KUBBIX OPraHU3MOB.



CucremMa OpraHMYecKOrO0 MHpa KaK OTpakeHHE »3Boirouud. (OCHOBHbBIE
CUCTEMATUYECKUE TPYIITbI OPTaHU3MOB.

OBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeacraBiieHuit o
IPOUCXOXKJEHNN YejoBeka. Meroasl H3ydeHHsl aHTpororesesa. CxoactBa u
pa3nu4us 4es0BeKa U )KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YEJIOBEKA.

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

OCHOBHBIE CTaIMH U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YenmoBek mnpsaMoxondmuid, YenoBeK HeaHAEPTAIbCKUN, YenoBek
pa3yMHbiii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

Yenoseueckne packl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUIHAsS
(eBpasmiickasi),  HErpo-aBCTpajiouJHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAs
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpeCTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YemoBEYECKUX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

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

Tabmuner 1 cxembl: «BosnukHoBeHue CoytHeUHOM cuCTeMBl», «Pa3ButHe
opraHuyeckoro Mupay», «PacturenpHas kieTka», <«OKUBOTHas  KIETKay,
«ITpokapuoTtnueckast kineTka», «COBpEMEHHAsi CHCTEMa OPraHUYECKOTrO MHUPay,
«CpaBHEHHE aHATOMMYECKHX YEpPT CTPOCHHUS 4YEJIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHbIE MeCTa TMaJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YEJOBeKa», «JlpeBHenmue moan», «JpeBHue moam», «llepBbie
COBPEMEHHBIE JI0IN», «HemoBeuecKrue paco».

O6GopynoBanne:  Mysku  «lIpoucxoknenue — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJepTallblla, KPOMAaHBOHIIA), CJIETKU WU
U300pKEHUS KaMEHHBIX OpyJIud NepBOOBITHOTO YeIoBeKa (KaMHHU-YOMNIEPHI,
pyowna, ckpebiia), TeOXpOHOJOTrHuYecKas Ta0nuna, KouieKkuus «DopMbl
COXPAHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U NpakTHYecKue padoThbl:

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

DKCKypcHsi «IBOJIOLKA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3msl U OKpYysKamoas cpejaa.



DKoJIOTHSI KaK HayKa. 3aJa4ul U pa3JieIbl IKOJIOTUH. MeTOo bl SKOJIOTHYECKUX
UCCJIeI0BAaHUI. DKOJIOTMUYE€CKOe MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (aktopel. Kiaccudukanus sxonoruueckux (HaKTOpOB:
abnoTtuyeckre, OWOTUYECKME U aHTPOINOreHHbIe. JleHcTBHE SKOJOTHYECKHX
(GhaKkTOpOB HA OPraHU3MBI.

AbGuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaXHOCThb. DoTONEproan3M.
[IpucniocoGneHuss OpraHU3MOB K  JICUCTBUIO  a0MOTHUYECKHX  (PaKTOpOB.
buonoruyeckre puTMBbI.

buotnueckue dhakTopsl. Bumbl OMOTHUECKUX B3aUMOACHCTBUM: KOHKYPEHIINSI,
XHUIIHUYECTBO, cCUMONO03 U ero (opmel. [lapazutusm, koomepanus, MyTyaau3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTpAIHU3M.
3HadyeHne OMOTHYECKUX B3aUMOJCUCTBUIM JUIsl CYIIECTBOBAHMS OPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyjsauud. (OCHOBHBIE TMOKa3aTeau
NOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHamMuka YuCcIeHHOCTH MOMYJISIIUUA U €€ PEryJisiiusl.

JdemoHcTpanuu:

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

Tabmuubl u cxemsl: kapta «IIpupognsie 30Hb1 3emumn», «Cpeabl 0OUTaHUS
opranusMoBy», «®oronepuoguzm», «llomymsauunm», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH NOMYJsuu nHPy30puu-Tyhenbkny, «Ilumessie memm.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlaGopartopHas pabora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JIaGopartopHas padora Ne 4. «BnusiHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[Toacuér MIOTHOCTH MOMYJIALMA pa3HBIX BUIOB
pacTEeHUN».

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

CooOmiecTBo opraHu3MoB — OuoieHo3. CTpykTypsl OHOIIEHO3a: BUAOBAs,
IpPOCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Bunpbl-nomunantel. CBs3u B
OHMOLICHO3E.

DKoyiornyeckre cuctembl (d9kocucteMbl). I[lonsitue 00 »sKocucTeMe W
ouoreoneHoze. DOYHKIMOHATBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (numieBbie) ypoBHH dKocucTeMbl. [TuieBsie nienu u cetu. OCHOBHbBIE
MOKa3aTeld JKOCHCTEMbl: OHoMacca, MPOAYKIUsA. OKOJIOTHYECKHE MUPAMMJIbL:



NPOJYKIIMK, YHUCIEHHOCTH, Ouomacchl. CBOWCTBAa SKOCHUCTEM: YCTOWYHUBOCTD,
camoperyanus, pazsutue. CyKueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
WJIU MIUPOKOJIUCTBEHHOTIO Jieca.

AHTPOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (akrop ycToMuMBOCTH »3KocucTeM. CoxpaHeHUe
OMOJIOTMYECKOro pa3HoOOpa3us Ha 3emiie.

Yuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouocheprr. XKuoe BemiectBo u ero ¢GyHkimu. OcobeHHOCTH Ouocdepnl Kak
rI00aNbHONM 3KOCUCTeMBI. J[MHamuueckoe paBHOBecue M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemecTB U OMOr€OXMMUYECKUE LIUKIIBI JIEMEHTOB (yIiepo/a,
a3zota). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B 6uochepe 3emin. AHTPONIOreHHbIE U3MEHEHHs B Orocdepe.
['moGanbHbIE HKOJTOTUYECKHE TTPOOIIEMBI.

CocymiecTBoBaHe NMPUPOIbI U yesoBeuecTBa. CoxpaHeHne 6Mopa3Ho00pa3us
KaK OCHOBa YCTOMUMBOCTH Ouocdepsl. OCHOBA palMOHAIBLHOTO YIPABICHUS
IPUPOAHBIMUA PECYPCAMU U UX UCTIOJIb30BaHue. JlOCTHIKEHNS OMOJIOTUM U OXpaHa
IPUPOABIL.

JdeMoHcTpanuu:

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

Tabmuubr u cxemsl: «[lumesbie nenu», «bHOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llenu nuranusy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenosek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTrO  Jeca», «buoneHo3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTCHHBIE BO3/ICUCTBUS Ha IPUPOAY», « BaxkHEeNIMe HCTOUHNUKY 3arpsi3HEHUS
BO3J/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHelas coctaBistomias ouochepsn,
«®Dakrtoper  nmerpamauuu  mouBy, «llapHukoBeiii  AdpdexT»,  «DakTOpHI
paIuoaKTUBHOIO 3arps3HeHus Ouocdepn»y, «OOmas cTpykTypa Ouochepb»,
«PacnpocTpanenne xu3HHU B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsd,
«KpyroBopot yriepoaa B 6uocdepe», «kKpyroBopot azora B mpupoze».

OO6opynoBanue: MoOeNb-anmuIuKaus « TunudHbie OMOLIEHO3b», TepOapuit
«PacTtutenbHble coo0IIeCTBaY, KOJIEKINH «bruoreHos3y, «Bpeaurenn BaxHEHIINX
CEJIbCKOXO3SICTBEHHBIX KYJIbTYp», repOapuu 1 KOJJIEKIIUHA PACTEHUI U dKUBOTHBIX,
IpUHAJIEKAIINE K PA3HBIM 3KOJIOTMYECKUM Irpynnam ogHoro Buaa, KpacHas kaura
Poccuiickoii  ®eneparnun, wu300pakeHUsT OXpaHSAEMBIX BHUIOB pAaCTEHUU U
KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BHUOJIOI'MN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBnMBaKOTCsA TpeOOBaHHMS K pe3yjIbTaTaMm
OCBOEHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero ooOimero  oOpa3oBaHUS:
JMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX PE3yJbTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICIICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHHWE OOYYaIOIUMUCS POCCUMCKON
rpaXXJaHCKOW UAEHTUYHOCTU — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIlMM K OOy4YeHUI0 OuOJIOoruu,
IIEJICHANPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAJAUIIUN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO O0pa3oBaHWs, HAIWYHWE HSKOJOTHMYECKOTO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUThH IIEJIM U CTPOUTD KU3HEHHBIC TJIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS mpeameTra «buonorus» AOCTUTAIOTCS B
CAUHCTBE YYEOHOM U BOCIHUTATEIHHOM JIEATEIHBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, NPHHSATHIMA B OOIIECTBE MpaBUIaMHA M HOPMaMU
MOBEJACHUS W CIOCOOCTBYIOT TMpOlIECCaM CaMOIIO3HAHMS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHSA, PA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPY/a U CTaplIEMy MOKOJIEHUIO,
B3aMMHOI'0 YBAXKCHUS, OCEPEKHOr0 OTHONIEHUS K KYJIbTYPHOMY HacCJEAUI0 U
TPAAUIHASAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, TpUpOIE U
OKpY Karollen cpee.

JIngyHOCTHBIE peE3yibTaThl OCBOEHUsS YyudeOHoro mpeamera «buomorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KHU3HEHHOIO
ONBITA W OMbITA EITEIBHOCTH B MPOIECCE peai3alli OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEIIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;



OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, yBaXKEHUE 3aKOHA
Y TIPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIESITEIILHOCTH MPU CO3JaHUU YUEOHBIX
IPOCKTOB, PEIICHWH YyYeOHbIX U TIO3HABATEIbHBIX 3a7a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTMPENENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLIMAJIbHBIM IOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOILECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/1ad, YBaXUTEIHLHOIO
OTHOIIEHUSI K MHEHHUIO OIIMOHEHTOB TPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON rpakJaHCKOW MIGHTUYHOCTH, TATPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Itepes PoauHou, ropnoctu
3a CBOM KpaH, CBOK PoOIMHY, CBOM f3BIK U KYJIBTYpPY, HNPOLUIOE M HACTOSAILIECE
MHOT'OHAIlMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUIO U MaMSITHUKAM MPUPOJIBI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
MPUPO/JIBI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO 0OIIEeCTBA;

ujeiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIY)K€HHMIO M 3amure (OTeuectsa,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'0 MPUHATHUS UEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBHUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUIH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuuyeckoro BocnUTaHUA, (POPpMHUPOBAHHUSA KYJIbTYPHI 3J10POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJay4Yns:

NOHUMAaHUE U pean3alus 3J0pOBOTo 1 6e30MmacHoro oopasa Ku3HH (310poBOE
NUTaHue, COOJII0CHUE TUTUEHUYECKUX MPABWII U HOPM, COaJTaHCUPOBAHHBIN PEKUM
3aHATHM M OTHAbIXa, peryjsipHas (u3nyeckas akTUBHOCTB), OEpEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIECHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NMOHUMAHWE IIEHHOCTH TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIKX 3J0OPOBbIO U KU3HU JIIO/IEH;

OCO3HAHUWE TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPHUBBIUCK (YHMOTpeOICHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHSI);

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIECHHOCTU MacTepCTBa, TPYA0I0O0uE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIIEHO
BBITIOJIHATh TaKylO JEATEIbHOCTD;

MHTEPEC K pa3nyHbIM cepaMm npodhecCHOHANbHONU JeATEIbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BBHIOOP Oyaymed npodeccu U peannu30BbIBAThH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30oBaHUI0O U CaMOOOpA30BaHHWIO Ha
MPOTSHKEHUU BCEH KU3HH;

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMS:

AKOJIOTMYECKH 11eJIeCO00pa3HOE OTHOUIEHUE K MPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB UM OILIEHKM UMX BO3MOXHBIX TOCJIEACTBUN s
OKPY’KaroIIEU CPEbI;

OCO3HaHWE riI00aJbHOTO XapakTepa IKOJOTMYECKUX MpoOJeM U MyTel ux
pelieHus;

CIOCOOHOCTH UCIOJIH30BAThH MPUOOpPETAEMBIE ITPU N3YUEHUN OMOJIOTUHN 3HAHUS
U yMEHUS TpU  pEHIeHHWH TpoOsieM, CBSA3aHHBIX C  palMOHAIbHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  TMpaBW  TOBEJACHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
IKOCHUCTEM, OHOChEpHI);



AKTHBHOE HENPUATHE EHCTBUM, IPUHOCAILNX BPE OKpYKaroLEH IIPUPOTHON
cpene, yMEHHe MPOTHO3MPOBATH HEOJIArONPUSTHBIE IKOJIOTHYECKUE MOCIEACTBUS
NPEANPUHUMAEMBIX JEHCTBUN U IPEAOTBPAILATH UX;

HaJIM4YKUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpBI,
OIbITa NEeSATENbHOCTH DKOJIOTMYECKOU HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCSI UMM B IIO3HABATEJIBHON, KOMMYHMKAaTUBHONW M COLMAIbHOU
PAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKON ESITEIbHOCTH 3KOJOTUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIMajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YWUTATEIbCKOM KYyJIbTYpPhl KaK CpEACTBa
B3aUMOJICHCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHuEe creuupuky OHMONOrMM KakK HayKH, OCO3HaHUS €€ poiu B
(GbOpMHpPOBAaHMK PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU LIEJIOCTHOTO
IpEACTaBICHUsT 00 OKpPYXalolleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOmecTa, B IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pEeUIeHUuH IpodeM
COXpaHEHUs IPUPOJHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYMMOCTU OWOJIOTMM JJIsi COBPEMEHHOM LMBWIN3ALNU:
oOecrieuyeHrss HOBOTO YpPOBHSI Pa3BUTHUsI MEIULMHBI, CO3JaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh  PECYpCHblE  MPOOJEMBbl  Pa3BUTHSA
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJa U3 INI00AbHBIX IKOJIOTUYECKUX MPOOIEM U
o0ecrieyeHus  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHOJOTMYECKHX 3HAHUM B LEIX
NOBBIIIEHUSI O0IIEeH KyJbTYpbl, €CTECTBEHHO-HAYyYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAJIBHOM I'PaMOTHOCTH OOydarommxcs, Gpopmupyemoin
IpU U3y4YE€HUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4yaemble 3HAHMs JJIs aHajiu3a u
OOBSICHEHUS! SIBICHUI OKPYXAlOIIEro MUpa M MPOUCXOJAMINX B HEM HM3MEHEHUH,
YMEHME JejaTh OOOCHOBAHHBIE 3AKJIIOUYEHUS HA OCHOBE Hay4HbIX (AKTOB U
UMEIOIIUXCS JaHHBIX C IEJIbI0 TIOJYUYEHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJb30BaTh OHOJIOTMYECKUE 3HAHUS IS
pelieHus npobyieM B peabHBIX )KU3HEHHBIX CUTYAIIHSX;

OCO3HAaHHUE ILIEHHOCTU HAYYHOH JEATEIbHOCTH, ITOTOBHOCTH OCYIIECTBIISTH
POEKTHYIO M UCCIIEOBATENbCKYIO AESTEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AKTUBHOMY IIOJYyYEHHUIO HOBBIX 3HAaHWNA 1O OWOJIOTUU B
COOTBETCTBHHU C )KU3HEHHBIMU MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS ydueOHOro mpemmera «buomorus
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOUINE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHs, SABJICHUE, MPOLECC,
CUCTEMa, Hay4dHbIN (haKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieIoBaHne, HAO0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
y4ueOHbIe JehCTBUS (IMO3HABATENIbHbIC, KOMMYHHMKATUBHBIE, PETYJIATUBHBIE),
oOecneunBaromue GopMupoBaHue (PyHKIMOHAIBHON IPaMOTHOCTH U COLIMAIBHOU
KOMIIETCHIIUH  OOYYarOIIMXCA, CHOCOOHOCTh OOYYaronuxcsi HMCIOJIb30BATh
OCBOCHHBIEC MEXKIMCIUIIITMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHOW U COIIMAILHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJibTaThl OCBOCHHUSI MPOTPAMMbl CPEIHETO OOIIEero
00pa30BaHUsl TOKHBI OTPAKATH:

OBaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMHU
AeCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBHUSA:

CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyalM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh MNPH OCBOCHHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, KiIacCU(pUKAIIUU, 000OIICHUS), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMHU MOHSITUSMH);

ONpeNeNiATh LU ACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU UX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTH C TIOCTABICHHBIMU LEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl O0OBsICHEHUS (DAKTOB M SIBJICHUMN
YKUBOW IPUPOJIBI,

CTPOUTH JIOTUYECKUE PACCyXJACHUS (MHAYKTUBHBIC, ACAYKTUBHBIC, IIO
AHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B pPacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSITh CXEMHO-MO/IEIbHBIE CPEJICTBA ISl PEICTABJICHUS CYIIECTBEHHBIX
CBSI3¢ U OTHOIIEHUH B H3y4yaeMbIX OHOJIOTMYECKHX OOBEKTaxX, a TaKkKe
POTUBOPEYHI PA3HOTO POJa, BBIABICHHBIX B PA3IUYHBIX HHPOPMAIMOHHBIX
MCTOYHUKAX;



pa3zpabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIHUXCS
MaTepPHATbHBIX ¥ HEMAaTepHUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
TIEJISIM, OLICHUBATh PUCKH TOCTEACTBUHN ACSITCIBHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHITH pabOTy B YCIOBHUSAX PeaJbHOTO, BAPTYAIbHOTO
¥ KOMOMHUPOBAHHOI'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TP PEIICHUH )KHU3HEHHBIX MPOOJIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

BJIAICTh HABBIKAMH YUE€OHO-UCCIIE0BATEIILCKON U MTPOCKTHOM JESITEIIbHOCTH,
HaBBIKAMU  pas3pelieHuss TpoOjieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIOJb30BaTh PAa3MUYHbIE BUABI JEATEIBHOCTH IO TOJXYYSHHIO HOBOTO
3HaHMUS, €r0 HHTEPIpEeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMIX, B TOM YHCJIE TIPU CO3aHUH YUEOHBIX U COLUATBHBIX TPOEKTOB;

(dbopMHpPOBATH HAYYHBIN THUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHATUSMHU U METO/IAMH;

CTaBUTh W (HOpPMyIHMpOBaTH COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
NESTETHbHOCTH U KU3HEHHBIX CUTYaIIUSX;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh THUIOTE3Y €€ PellIeHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIhCTBA CBOMX
YTBEPKICHUM, 33/1aBaTh MMapaMeTPhl U KPUTCPUHU PEIIICHHUS,

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJI€¢ PEIICHUS 3a/Jadyd  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT;

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

yMETh TNEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO 00JacTh
KU3HEACITEILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJICH, MpEJjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUs,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHNUA.

3) pabora ¢ nunpopmanueii:

OpUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(pOpMAUK (TEKCTEe Yy4eOHOro
nocoOus, HAYYHO-TIONMYJISIPHOW JIUTEpaType, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIU3UpPOBATh
uHGOPMAIIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUUYECKU OILICHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUHUBOCTD;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NUUYHBIE METOJbI MPU TMOUCKE U
oTObope Ouosornyeckor uHpopManu, HEOOXOAUMOM JJisT BBITIOTHEHUS YYEOHBIX
3aj]1ay;

npuoOpeTaTh ONBIT HUCIHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIBb30BaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHyr0  (oOpMy  MpeACTaBICHUS
ounonornyeckor uHpopmauu (cxeMbl, rpaduky, ITUarpaMmmsbl, TaOIHIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIM #A3BIK B Ka4yeCTBE CpeAcTBa Npu paboTe C
ouonornmueckoil WMHGpOpManueld: TNPUMEHATh XUMHUYECKHe, (QHU3UYEeCKhue U
MaTE€MaTUYECKUE 3HaKW W CUMBOJBL, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJI30BaTh W INpPeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJ€Th  HABBIKAMHM  pacloO3HaBaHWA M 3allUThl  MH(OpMaIuwu,
UH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1€l CTBUAMM:

1) oO61ienme:

OCYIIECTBJISATh KOMMYHHKAIIMH BO BCeX cpepax KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOT€ WM TUCKYCCUU MO CYIIECTBY OOCyXaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeiaraeMon
3aJla4yM, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3HUIMHA APYTUX YYACTHHUKOB
JIMAJIoTa WK TUCKYCCUN);

pacmo3HaBaTh HeBepOallbHbIE CpEACTBA OOIIEHMs, TOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, TPEANOCHUIOK BO3HMKHOBEHHMS KOH(DIUKTHBIX CHTYaIIUH,
YMETh CMATYATh KOH(MIUKTHI ¥ BECTH TIEPETOBOPHI;

BJIAJIeTh Pa3IMYHbIMH CHOCOOaMU OOIEHUS U B3aUMOJEWUCTBUS, MOHUMATh
HaMEpEeHUs IPYTUX JIIOJEH, MPOSIBIIATh YBAKUTEIBHOE OTHOLIEHHE K COOECEeTHUKY
U B KOppeKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS;

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

2) coBMecTHasl 1eSITeJIbHOCTh:

NOHMMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW M WHIUBUAYaIbHOU
paboThI MpH PEIICHUH OHMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
PUMEHEHHS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PElIeHUH y4eOHO 3a1auu;

BbIOMpaTh TEMAaTUKYy W METOJbl COBMECTHBIX ICHCTBHI C Y4ETOM O0OLIUX
MHTEPECOB U BO3MOXKHOCTEHN KaXK/I0TO YJieHa KOJUIEKTHBA;

OpUHUMATh  II€Id  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUSL 1O €€ JOCTUKEHUIO: COCTaBISATh IUJIaH JCHCTBUH,



pacmpenensiaTh pojad ¢ Yy4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJA0r0 YYaCTHUKA KOMaHAbl B OOLIUI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajgaraTb HOBBIE IPOEKTHI, OLICHMBAaTh MWJIEH C IMO3MIHMH HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISAITh TO3UTHUBHOE CTPATETMYECKOE TMOBEJEHUE B Pa3IUYHBIX
CUTYALUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh HHULIMATUBHBIM.

Ogy1aieHHe YHUBEPCAJIbHBIMH PeryJIssTHBHBIMH 1eHCTBUSMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIs BBISBICHUA NpOOJIEeM U UX
pElIeHMs B )KU3HEHHBIX U YUEOHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHX 3HAHHUM IIEJIeBHIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHUSX M IOCTYIIKax MO OTHOUIEHHUIO K JKUBOW NIPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSATENIbHO OCYILIECTBIIATh MO3HABATENbHYIO JAESITENIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30oBaTEIbHON
NEATENbHOCTH U XKU3HEHHBIX CUTYaLHSX;

CaMOCTOSITENIbHO COCTABJIAT IIJIaH PELIECHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUMH;

JaBaTh OILIEHKY HOBBIM CUTYallUsIM;

pacIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX PEANOYTEHUN;

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

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW HPYAULUU B
pasHbIX O0NaCTAX 3HAHHWM, MOCTOSHHO MOBBIIIATH CBOM 0OOpa3oBaTEIbHBIA H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJeTh HABbIKAMU  MO3HABATENbHON  pedrekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHMM, UCIOJIb30BaTh MPUEMBI pedIeKCUU Jisi OLEHKH CUTyalluu, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLEHUBATh PUCKHM U CBOEBPEMEHHO IMPUHUMATHh PELIEHHA MO HX
CHUKEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTMX @PU aHajIu3€ pe3yJIbTaToB
NEeSITEeNbHOCTH;



3) npuHATHE Ce0NA U APYTrUX:

NPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTUX NIPU aHajdu3e pe3yJbTaToB
NEeATEIIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJIOBEKa.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbel COO mno Ouonoruum Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1ia yueoHoro npeamera «buomorus»
Hay4yHbIE€ 3HAaHUS, YMEHUS U CHOCOObI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETALIMM U
npeoOpa3oBaHUI0 3HAHUM, BUIbI JAESITEIBHOCTU IO MOJTYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUU B Pa3jIMYHbIX y4EOHBIX CUTyalUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CHUTYallUsAX, CBA3aHHBIX C Ouonorueil. B mporpamme mpenMeTHbIe
Pe3yJIbTaThI MIPEICTaBICHBI IO FOJjaM 00yUYeHUsI.

[IpeameTHbie pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» 6 10
Kacce NOJKHBI OTPAXKaTh:

c¢(OpMHUPOBAHHOCTh 3HAHUA O MECTE U POJU OUOJOrUMU B CUCTEME HAYYHOTO
3HAHUSA ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KAapTHHBI MUpa U HAy4YHOI'O MMPOBO33PEHHMs, O BKJIAJE POCCUHUCKUX U
3apyO0eKHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOM
rPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a1a4;

YMEHUE paCKpbIBAaTh COJEpKaHUE OMOJIOrMYECKUX TEPMUHOB WU TOHSITHIM:
KU3Hb, KJIETKA, OPraHu3M, MeTa00I13M (0OMEH BEIIECTB U MPEBPAIICHUE SHEPTHH ),
roMeocTa3 (caMOperyJssilusi), YpOBHEBas  OpraHu3alus HKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHUE (PENPOIYKIIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE H3JIaraTh OWOJIOTUYECKHWE TEOpUH (KJIETOYHAsA, XpOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHas JIOTMa MOJIEKYJsIpHOM Ouosnoruu), 3akoHsl (I
Mennens, T. Moprana, H. V1. BaBuiioBa) u ydeHus (0 1eHTpax MHOrooOpas3usi u
IPOUCXOXKIEHUS KyIbTYpHbIX pactenuit H. V1. BaBunosa), onpeaensars rpaHuiibl KX
IIPUMEHHUMOCTH K KUBBIM CUCTEMAM,;

YMEHHE BJIaJIeTh METOAaMU HAYYHOTO MO3HAHUA B OMOJIOTUHU: HAOIIOACHHUE U
OIIMCAaHUE JKMUBBIX CUCTEM, IPOLECCOB U SIBJICHUM, OpraHu3alus U IIPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSCHEHUE MOJYYEHHBIX pE3yJIbTaTOB,
VCIIOJIb30BAHHBIX HAYYHBIX MOHITUH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJBI
Ha OCHOBAaHMH MOJYYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJIEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OAHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHAa BELIECTB M MPEBpPALICHUS SHEPIUU B KIETKE, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro oOMEeHa, XEMOCHHTe3a, MHUTO3a, Meilo3a,
OTUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIBHOTO pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JUIsl OOBACHEHHS] OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOU
KHU3HU C LeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKPY>KaIOIIUX JIFOJIeH, COOIIOICHHUS] HOPM TPAaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpejie, MOHUMaHUE HEOOXOAMMOCTH HCIOJIb30BAaHUSL JOCTHXKEHUN
COBPEMEHHOMU ounonoruu 17} OMOTEXHOJIOTHI I PAalMOHAJIBHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE TI'E€HETUYECKHE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CIICTUICHHOE HAaclieJOBaHUE, COCTaBISATh CXEMBbI
MOHOTMOPHUJIHOTO CKpPEIIMBAaHUS ISl Tpe/ICKa3aHusd HaclieOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINMOIHATH J1a0OpAaTOPHBIE M MpPaKTHYECKHE pPaldOThI, COOIIOAAThH
npaBuiIa mpu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BAHUEM;

yMEHUE KPUTHYECKH OIEHUWBATb M HHTEPIPETHPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO COJEP)KAaHMsSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UICTOYHUKOB (CpPEACTBA MAacCOBOM MH(OpPMALUH, HAYYHO-TOMYJISIPHBIE
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCJIEeIOBaHUI B OHOJIOTHUH,
MeJUIMHE, OUOTEXHOJIOTUH;

yMEHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLIEHUS,
0000111251 OMOIOTHYECKYI0 MH(DOPMAIIMIO W3 HECKOJbKUX HCTOUYHHMKOB, TPAMOTHO
MCII0JI30BaTh NOHATUIHBIN anmapaT OMOJIOTUH.

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

c¢(hOpMHUPOBAHHOCTh 3HAHUNM O MECTE U POJU OUOJOTUMU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMHPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKIIAJE POCCHHCKUX WU
3apyOEKHBIX  yYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa ISl pellIeHUs dKU3HEHHBIX 3a71a4;

yMEHUE PACKPBIBATH COAEPKaHNE OMOTOTUYECKUX TEPMUHOB U MOHSATUI: BU]L,
MOMYJISAIMsA, TEeHOMOH, DSBOJIONMS, ABWXKYIIHE CUIBI ((aKTOPHI) HSBOIOINUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,
OKOCHUCTEMa, TMPOAYLEHTH, KOHCYMEHTBHI, pEIYLEHTbl, IEeNH MUTaHUA,
JKOJIOTHYECKas MUpamMuaa, OuoreoreHos, ouocdepa;



yMEHUE Hu3JIaraTb OWOJOTMYEeCKHe Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUsl OHBOJIOLMHU), 3aKOHbBl M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonactea K. M. baspa, uepenoBaHusi IJaBHBIX HalpaBiIe€HUN U
nyteit ’Bomoruu A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTIPEENATh TPAHUIIBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOACHUE U
OMMCAHUE >KUBBIX CHCTEM, MPOLIECCOB W SIBJICHUM, OpraHU3alus U MNPOBEJICHUE
OHOJOTMYECKOT 0 IKCIIEPUMEHTA, BbIIBUKEHNE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyeMbIMU BETUYMHAMH, OOBSCHEHHWE TMOJNYYCHHBIX PE3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATUNA, TEOPUN U 3aKOHOB, YMEHUE JIeNIaTh BBIBOIBI
Ha OCHOBAHMH TMOJYUYEHHBIX PE3YIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJOTHMYECKHX
OOBEKTOB: BHJIOB, MOIYJSHUI, TPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeOEHO30B M  JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
U3MEHUYHUBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUs, MPUCIOCOOJICHHOCTU
OpraHU3MOB, JEUCTBUS SKOJOTMYECKHX (PAKTOPOB HA OpPraHuW3Mbl, MepeHoca
BELIECTB M IIOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
IKOCHCTEMax CBOEM MECTHOCTH, KpPYyroBOPOTa BEIIECTB U OHMOTr€OXUMHUYECKHX
IIUKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyUYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTHYECKHX
IIPOLIECCOB U SBJICHUU, IUIA NPUHATUA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C IeNpl0 obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKpYKaIOIIMX JI0AEH, COOII0IEHUsI HOPM I'PaMOTHOTO TIOBEJICHUS B OKpY KaroIlen
IPUPOAHON cpesie, MOHUMaHWE HEOOXOAMMOCTH UCIOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOM OMOJIOTUH JJIsl PAIlMOHAILHOTO MTPUPOOTNIOIb30BAHMS;

yMEHUE pelaTh 3JE€MEHTapHble OMOJOTHMYECKHE 3a/1aud, COCTaBISATh CXEMbI
NEepEeHOCca BEIIECTB U PHEPTUU B IKOCUCTEMaxX (LIeTH MUTaHUsA);

yMEHUE BBIMOJIHATH JIA0OpAaTOpHBIE M MpaKkTUYeCKHe paboThl, COOI0ATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKH OIICHUBATh MW HHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO COJEP)KAaHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBON MH(POPMAIINH, HAYIHO-TTOMYJISIPHBIC
MaTepHayibl),  paccMaTpuBaTh  IJ00aJbHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO03[1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ast OMOIOTHYECKYI0 MHGOPMAINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHSATUWHBIN anmnapatr OUOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC

Ne HaumeHoBaHue pa3ie/ioB KoanecTso 1acos dnexTpoHHbIe (HPOBDIE)
n/n U TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC PeCypPChI
1 buonorusa xak Hayka 2 bubmuoteka I{OK https://m.edsoo.ru/7f41¢292

JKuBbIE CHUCTEMBI U MX
2 1 bubnnoreka LHOK https://m.edsoo.ru/7f41¢292

OpraHu3aIus

XUMUYECKHUN COCTaB U

3 8 bubnmoreka [{OK https:/m.edsoo.ru/7f41¢292
CTPOEHHUE KIIETKH
4 KuzueneaTenbHOCTD KIIETKH 6 bu6mmoreka IIOK https://m.edsoo.ru/7f41¢292
PasmHOXeHUE U
5 WHJUBHlyaJIbHOE pPa3BUTHE 5 bubmumoreka LIOK https:/m.edsoo.ru/7f41¢292
OpraHU3MOB
HacneactBeHHOCTH 1
6 s 8 bubmuoreka I{OK https://m.edsoo.ru/7f41¢292
M3MEHYMBOCTH OPraHU3MOB

Cenekius OpraHu3MoB.

7 HH Op 3 bubmuoteka [{OK https://m.edsoo.ru/7f41¢292
OCHOBBI OMOTEXHOJIOTHH

8 PeszepBHoe Bpemst 1 bubnmoreka [{OK https:/m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 14

I10 ITPOT'PAMME




11 KUIACC

HanMeHOBARHRE KoanuecTBo yacos
Ne JIeKTPOHHBIE (HU(PPOBHIE)
pa3aeyioB U TeM
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NMPOrpamMmbl
DBOJIIOLIMOHHAS
1 1 9 bubmuoteka [{OK https://m.edsoo.ru/7f41cc74
ouosorus
BoznukHoBEHME U
2 pa3BUTHE )KU3HU Ha 9 bubmuoreka ILOK https:/m.edsoo.ru/7f41cc74
3emie
Opranusmsl U
3 P 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74
OKpY’KaroIas cpeja
CooO1ecTBa u
4 9KOJIOTUYECKHE 9 bubmuoteka I{OK https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5 Pe3epBHOe Bpemst 2 bubnuoreka L{OK https:/m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KoaunuyecTBo yacoB

DJIEKTPOHHBIE
N Tema ypoxka Kontpoasnbie | IlpakTnyeckue Aara uuppoBLIe
n/n Bcero U3y4eHus: o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6nuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso00.1u/863e6122
https://m.edsoo.ru/863e632a
MeToabl mO3HaHUA KUBOU
npupobl. [Ipaktudeckas
pabota Ne 1
2 «/crnonp30BaHue 1 0.5 bubmorexa HOK
' https://m.eds00.1u/863e6122
Pa3IMYHBIX METO/OB MPHU
M3Y4YEHUU OMOJIOTUYECKHUX
00BEKTOBY
3 buonornyeckue cucremesl, 1 bubnuorexa [JOK
MPOLIECCHL U UX U3YYECHUE https://m.edsoo.ru/863e6564
4 XHWMHUYECKHUI COCTAB KJIETKHU. | bubnuorexa [JOK
Bona u MmuHepagbHbIE COH https://m.edsoo.ru/863e674¢
5 benku. CoctaB u ctpoeHue | bubnmoreka [JOK
OcTKOB https://m.edso0.ru/863e6b72
DepMeHTBI —
OMOJIOTHYECKHIE
bu6mmoreka [JOK
6 KaTaJIu3aTophl. 1 0.5

Jlaboparopuas pabota Ne 1
«/3yueHne KaTaTuTHYECKOM

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




aKTUBHOCTH (hepMEeHTOB (Ha
npUMepe aMHIIa3bl WK

KaTajasbl)»
bubmuorexa [JOK
! YraeBos. Jurm ! https://m.eds00.ru/863e6870
g HyxiienHOBBIE KUCIIOTBL. bubnuoreka [IOK
ATD https://m.edsoo.ru/863e6d5¢c
Uctopus u meToasl
9 W3YYEHUS KJICTKH. bubmorexa [IOK
https://m.edso0.ru/863e6e88
Knerounas Teopus
10 Knerka kak 1iemocTHast
JKUBas CHCTeMa
CtpoeHnue 3ykapruoTHYECKON
kieTku. Jlaboparopnas
pabota Ne 2 «3yuenune
CTPOEHHUSI KJIIETOK PACTEHUH, bubnuorexa [IOK
11 KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo0.ru/863e6f10
OakTepuit 10,1 MUKPOCKOIIOM https://m.edsoo.1u/863¢e716¢
Ha F'OTOBBIX
MUKpOTpenaparax u ux
OICaHUE»
12 OOMeH BelecTB Win bubnuorexa [JOK
MeTaboI3M https://m.eds00.ru/863e766¢
Bbu6moreka [JOK
13 PorocuHTes. XeMocHHTe3 https://m.eds00.ru/863e7¢98
14 DHepreTUIecKuii 00OMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
15 JKv3HEeHHEBIH IUKIT KICTKU. 0.5 Bbu6moreka [JOK

Henenune kiaetku. MuTos.

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




JlaGopatopnas padorta Ne 3
«Habmonenne murosa B
KJIETKaX KOHYHMKa KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOTpernapaTaxy»

Buocunres Oenka. Peakims

bubmuoreka [JOK

16
MaTpUYHOI'0 CHUHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsnus — OMOCHHTE3 bubnuorexa [JOK
Oenka https://m.edsoo0.ru/863e796¢
18 Hexnerounsie ¢popmbl bubnuorexa [IOK
KU3HU — BUPYCBI https://m.edsoo.ru/863e7540
bu6mmoreka [JOK
®opMbI pa3MHOKEHUS
19 https://m.edsoo0.ru/863e81b6
OPTafHsMoB https://m.edsoo.ru/863e831e
. bu6mmorekxa [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Orm10/10TBOpEHHE. Bu6 110K
nonrorTeka
21 JlaGopatopnas pabora Ne 4 0.5
patopras pabot https://m.edso0o.1u/863e81b6
«3y4yenue crtpoenus
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpenapaTax»
” WHuBuayanbHOE pa3BUTHE bubnuorexa [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
['eneTnka — Hayka o
23 HACJIEICTBEHHOCTH U bubmmorexa [IOK
s https://m.edsoo.ru/863e8612
U3MEHYUBOCTH
24 3aKOHOMEPHOCTH bubmuorexa [JOK




HaCJIeI0BaHMsI TPU3HAKOB.
Monorubpuanoe
CKpeIBaHHe

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

25

JlurubpuaHoe
CKpellMBaHue. 3aKOH
HE3aBHCHUMOI'O
HACJICIOBaHUS MPU3HAKOB

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

26

CuenieHHOE HacleJ0BaHue
npu3HakoB. JlabopaTopHas
pabota Ne 5 «M3yuenue
pE3yJIbTaTOB
MOHOTUOPHUIHOTO U
JIUTHOPUTHOTO
CKPEILMBAHUS Y IPO30(UIIBI
Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

bubmuoreka [JOK
https://m.eds00.ru/863e8c60

27

I'eneTtuka nosa.
HacnenoBanue npu3Hakos,
CLEIUIEHHBIX C 0JIOM

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

28

HN3MeHUUBOCTB.
Henacnencreennas
U3MEHYUBOCTD.
JlaGopaTopnas pabota Ne 6.
N3yuenne
MOAU(PUKAITMOHHON
W3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psiia U
BapUALIMOHHON KPUBON»

0.5

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

29

Hacnencrsennas

0.5

bu6mmoreka [{OK




M3MEHYHBOCTb.
JlaboparopHnas pabota Ne 7.
«AHanu3 MyTauuu y
JPO30( MBI HA TOTOBBIX

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

MHUKpOIIpenapaTax»
bu6mmoreka [JOK
30 T'enerika uenoseka ! https://m.edso0o.ru/863e8d78
Pe3epBHbIit ypoOK.
31 O06o06mmenue Mo TeMe |
«HacnencrseHHOCTE U
M3MEHYHUBOCTh OPTaHU3MOBY
3 Cenekius Kak HayKa U 1 bubnunorexa [JOK
npouecc https://m.eds00.1u/863¢9214
MeToapl U JOCTHKEHUS
33 CEJIEKLIMM PAaCTEHUM 1 1 bubmorexa LIOK
https://m.eds00.1u/863¢9214
JKMBOTHBIX
14 buotexHosorust kKak oTpacib 1 bubnuorexa [JOK
MPOU3BOJICTBA https://m.edsoo0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME




11 KUIACC

KoaudecTBO 9acoB

DJIeKTPOHHBIE
Ne Tema ypoka Kontpoabubie | IlpakTuueckue Aara uupposrIe
n/n Bcero U3y4YeHUs o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
| DBOJIIOLUS M METObI €€ | bubmuotexa [JOK
H3yYECHUS https://m.edsoo.ru/863ea20e
Hcropus passurtns
2 MpeACTaBICHUN 00 1 bubmorexa LHOK
pesl https://m.eds00.1u/863e¢9570
3BOJIIOIUU
bubmnoreka [IOK
3 M 1
HKPOIBOITIONHA https://m.edsoo.ru/863e9cle
[Monmynsiums kak
aJIeMEHTapHas €IMHUIIA
BUJIA W BOJIIOLIMH. BuG 1OK
nonmoTeka
4 JIab 6ora Ne 1 1 0.5
aboparopras pabota A2 https://m.edso00.1u/863e99¢c6
«CpaBHEHHE BUJIOB I10
Mopdororuueckomy
KPUTEPHUIO»
BUOKYIIIHE CUIIBI
5 (aneﬁeHTayEIHe (hakTOophI) 1 bubmorexa HOK
P P https://m.edsoo.ru/863e9da4
3BOJIIOLUU
6 EcrecTBennslit 0TOOp 1 €10 | bubmmoreka [JOK
bopMbI https://m.edsoo.ru/863e9ed0
Pe3ynpTarel aBoMIOIMK:
bubmuoreka [JOK
7 pUCIOCOOICHHOCTD 1 0.5

OpraHu3MOB U

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




BUI000pa30BaHUeE.
Jlaboparopnas padota Ne 2
«Omnucanue
MPUCTIOCOOTIEHHOCTH
opraHusma u eé
OTHOCHUTEJIBHOTO XapaKTepay

Hamnpasnenus u nytu

bu6mmoreka [JOK

8 MaKpO3BOIIOLUN https://m.edsoo.ru/863e9¢cle
9 HeoOpaTtumocTs 3BoOMIOLINN
10 Wcropus xu3Hu Ha 3emiie U
METOBI €€ N3yUeHUs
1 I'unoressl MPOUCXOKACHUS bubnuoreka [IOK
JKU3HU Ha 3emMIie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie bu6mmoreka [IOK
10 3paM U NepUuoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl HBOIOIUN
PACTUTENHHOTO M )KUBOTHOTO
mupa. [IpakTudeckas padora
13 No 1 «M3yuenue 0.5 bubmorexa HOK
https://m.edsoo.ru/863ea8bc
HCKOIIaeMbIX OCTAaTKOB
pacTeHul U )KUBOTHBIX B
KOJUICKIUSX)
14 CoBpeMeHHas cuctema bubnuorexa [JOK
OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLINS Y€JIOBEKa bubmuoreka [JOK
(anTpOMOTEeHE3) https://m.edsoo.ru/863eac2c
16 JBuxymie cuisbl (hakTophl) bubmuotexa [JOK

AHTPOIIOTCHE3a

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




OCHOBHBIE CTaIUU

17
SBOJIIOLIMU YEJIOBEKa
YenoBeueckue pachl U
18 MIPUPOAHBIC aanTalluu bubmorexa HOK
pHpoa A H https://m.edsoo.ru/863eaca2
YeJoBeKa
Pe3epBHBIil ypOK.
19 O600611eHue 0 TeEMe
«Bo3HUKHOBEHHE U
pa3BUTHE )KU3HHU Ha 3eMIie»
20 DKOJIOTHUs KaK HayKa
)1 Cpenbl oOuTanus u bubnuoreka [IOK
HKOJIOTHYECKUE (PaKTOPbI https://m.edsoo.ru/863eafec
AOluoTtudeckue (HaKTopsl.
JlaGopaTopnas pabora Ne 3.
«Mopdornoruueckne
0COOEHHOCTH pacTeHui U3
22 A3HBIX MECT OOUTAHUSDY 0.5 bubmmorexa [TOK
P ) ' https://m.eds00.ru/863eb10e
JlaboparopHuas pabota Ne 4.
«BiustHuE cBeTa Ha POCT U
pa3BUTHE YEPEHKOB
KOJIeycay
bub6mmoreka [JOK
23 buotnyeckue pakTopsl
¢ p https://m.edsoo.ru/863eb348
DKOJIOTHYECKHUE
XapaKTEePUCTUKU
nonynsuuu. [Ipaktuueckas
24 YIS p 0.5

paborta Ne 2 «Iloxcuér
TUIOTHOCTH TIOITYJISIITHI
pa3HbBIX BUOB PACTCHHI




’5 Coo0riecTBa OpraHu3MOB — | bubnnorexa [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
%6 DKOJIOTUYECKUE CUCTEMBI | bu6mmoreka [{OK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENU
9KOCHUCTEMBI.
bubmmoreka [{OK
27 DKOJIOTUYECKUE TUPAMUJIBI. 1
. https://m.edsoo.ru/863eb5fa
CBoiicTBa 2KOCHCTEM.
Cykueccus
28 IIpupoaHbIE 3KOCUCTEMBI 1
AHT
29 POTIOT€HHBIE 1
HKOCUCTEMBI
30 buocdepa — rnobanpHas | bubnuorexa [JOK
3KOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH 1 bubnmnorexa [JOK
CYIIIECTBOBaHUS OMOCHEpPhI https://m.edsoo.ru/863ebd16
YenoseuecTBO B Onochepe
32 1
3emun
13 CocymiecTBOBaHHE TTPUPOIBI 1 bubnuorexa [JOK
U 4eJIOBEYECTBA https://m.edsoo.ru/863ebale
Pe3epBHbIit ypoK.
O06o001IeHIEe TEMBI
34 1
«CoobmrecTBa u
9KOJIOTUYECKHE CHCTEMBD»
OBIIEE KOJIMYECTBO YACOB 34 )5

I10 ITPOT'PAMME
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