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HOACHUTEJBHASA 3AIIMCKA

IIpn pa3paboTke nporpamMmbl MO OHOJOIMH TEOPETHUYECKYIO OCHOBY JUIS
oIpeneseHus MOAX0A0B K (POPMUPOBAHHUIO COJIEP)KaHUsI yuyeOHOro Impeamera
«buonorusa» cocraBwiM: KoHuenryaiabHele mnonoxkeHus PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH  IIeNiel, CONEep)KaHus, pe3ylbTaToB OOyYeHUs W
TpeOOBaHUM K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHUS 00 OOIIMX LENIX U
OPUHLHUIIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHCTEMBl CPEIHEro
obuiero oOpasoBanusi B Poccuiickoii @enepanuu, a TakXKe IOJOXKEHHUS O
cnenuguke O6nosoruu, €€ 3Ha4YEHUU B MO3HAHUM KUBOW MPUPOJBI U 00eCTIeueHUN
CYLIECTBOBAHUS ueioBeyecKoro ooduiectBa. COrnacHO Ha3BAHHBIM IOJIOKEHUSIM,
oIpenieNieHbl OCHOBHBIE (DYHKIIMU TPOrPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu Ja€T NpeJICTaBlIeHUE O LEIsAX, 00 oOue
CTpaTernu OOy4yeHUs, BOCHHUTAHMS U Pa3BUTUSA OOYyYarOIIMXCS CpEACTBAMHU
yueOHOro rmnpeamera «buonorus», omnpenensier 00s3aTenbHOE IMPEIMETHOE
Colep)KaHUe, €ro CTPYKTYypy, paclpeieieHue Mo pas3ieinaM U Temaw,
PEKOMEHIyeMYI0 TIOCTIEI0BATEIbHOCTh M3YUCHHsI YUeOHOr0 MaTepuana ¢ yu4&éTom
MEXIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBsI3€d, JIOTHKHM 00pa30BaTEIHHOTO
mporiecca, BO3paCTHBIX OCOOCHHOCTEH 00yJaronuxcsl.

B mporpamMe 1o Ouonorud TakKe YYUTBHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAllPeIMETHBIM M TPEAMETHBIM pe3yjbTaTam
oOyueHuss B (OPMUPOBAHHMU OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOU
JeSITebHOCTH/Y4eOHBIX JEeHCTBUI O00y4YalomUXCsi MO OCBOEHHUIO COAEpKAHUS
OHMOIOrMYecKoro 00pa3oBaHMUA.

B nporpamme no 6uonoruu (10—11 kxmaccel, 6a30BbIl YPOBEHb) peaii30BaH
OPUHLMUIT TPEEMCTBEHHOCTH B H3Y4YEHHHM Ouosioruu, Onarojaps ueMy B He
OPOCMAaTPUBAETCS  HAIPABICHHOCTh HA pa3BUTUE 3HAHUM, CBA3AHHBIX C
dopMuUpOBaHHEM  E€CTECTBEHHO-HAYYHOT'O  MHPOBO33PEHHUS,  ILEHHOCTHBIX
OpPUEHTAIHIA JIMYHOCTH, SKOJOTUIECKOT'0 MBIIUICHHUS, TIPEJCTABICHUN O 3J0POBOM
obpasze XKM3HM M OEpeKHbIM OTHOILIEHHWEM K OKpY’Karollell NpUpOJHOU cpeje.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTMYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOCHHH KHBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJIOTHH yEIeHO BHUMAaHHE MCTIOIb30BAHUIO
HOJIYYEHHBIX 3HAHUW B MMOBCEHEBHOM JKU3HM JJIs PELICHHs IPUKIAIHBIX 3a/1a4, B
TOM YHuCle: NPOPUIAKTUKY HACJIEICTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHMUS, 000CHOBaHUS 9KOJIOTUYECKU
IeJIeCO00pa3HOro TMOBEJACHHUS B OKPYXKAIOIIEH MPHUPOMHON cpele, aHalu3a
BIIMSIHUSI XO3SIMCTBEHHOW JAEATEIbHOCTH 4YEJOBEKa Ha COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHHE BHUMAHUS K MPUKIAIHON HAMIPaBICHHOCTH
ydueOHoro mnpeamera «buonorus» MpoJUKTOBAHO HEOOXOAMMOCTBIO OOecTieUeHUs



YCIIOBUM ISl PEIICHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1au IIKOJIBHOI'0 OMOJIOTMYECKOro
oOpa3oBaHus, KOTOpas Tmpenanojaraer (QopMupoBaHHE Yy  OOydYaIOIIHUXCA
CIIOCOOHOCTH  aJlaliTUPOBATHCA K WM3MEHEHHSIM JUHAMUYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHUpA.

buonoruss Ha ypoBHE CpelHEro oOIIero oOpa3oBaHUs 3aHUMAET BAXHOE
mecto. OHa oOecrneunBaer ¢GopMHUpPOBAHUE Yy OOYYAIOUMIUXCS TPEACTABICHUN O
HAy4YHOH KapTHUHE MHpa, pacliupsieT U 0000LaeT 3HaHUSA O KUBOW MpHUpoAeE, €€
OTJIMYUTENBHBIX TPHU3HAKaX — yPOBHEBOW OpTraHM3alMd M JBOJIOLUH, CO3HAET
yCIOBUS  JJIs: TO3HAHHMS  3aKOHOB  JKMBOM  MOpuUpoabl, (HopMUpOBaHHS
(YHKIIMOHAIPHOW T'PAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO W 0O€30macHOro obpasza
KHU3HU, YKOJIOTMYECKOTO MBIIIIECHUS, [IGHHOCTHOTO OTHOIIEHUS K XUBOU MPHUPOJIEC
U YEJIOBEKY.

Bbonbiioe 3HaueHne OUOIOTUsl UMEET TAKXKe JIJIsl PEIICHHUS] BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CcpenHero  obmero  oOpa3oBaHHs,  COLMAIH3ALUU
oOyuaromuxcs. M3ydenue 6uonornn odecrnieynBaer yciaoBus sl popMUpOBaHUS
UHTEIUIEKTYaIbHBIX, KOMMYHHMKAIIMOHHBIX M  HWH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HMHTErpallud OMOJIOrMYECKHX 3HAHUM C
NPEICTABICHUSAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUH
u reorpadun. Ha3BaHHBIE MONOXKEHHS O peIHA3HAYCHUH Y4eOHOTO MpeaMeTa
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEAeNieHUus TMOAXOA0B K OTOOpy u
CTPYKTYpUPOBAaHUIO €ro COAEpXkKaHMsl, MPEACTaBIEHHOr0 B Mporpamme IO
OMOJIOTHH.

Ot16op conmepkanusi yueOHoro mpeamera «buomorusi» Ha 06a30BOM ypOBHE
OCYILECTBIEH C MO3UIMUI KyJIbTYypOCOOOpPA3HOIo IOAXO0/a, B COOTBETCTBUU C
KOTOpPHIM OO0ydaromuecs: MODKHBI OCBOUTH 3HAHUA W yMEHHS, 3HAYUMbBIC IS
dbopMupoBaHus OOIIEH KyJIbTYpHI, OMNPEACIAIONINE aJIeKBAaTHOE ITOBEICHHUE
YelioBeKa B OKpYJKarollled MPUPOIHON cpesie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HU U TPAKTHUECKON aesTenbHOCTH. Ocoboe MecTo B 3TOW CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHI CO/IeP KAHUS, KOTOPbIE CIYKaT OCHOBOH Uit ()OPMUPOBAHUS
NPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTUHE MHpAa W
[EHHOCTHBIX  OPHUEHTALMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TyMaHHU3alUU
OMOJI0THYECKOro 00pa3oBaHMs.

CtpykTypupoBaHHE COJEp>KaHUS y4eOHOrO0 MaTepuana B Mporpamme Io
OMOJNIOTMH OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYEHHs] 3HAHUUH 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOBI, O €€ YPOBHEBOW OpraHU3allUU U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICTICHBI CIICYIONINE COjepKaTeNbHble TUHNUN: «bruonorus kak Hayka. Meromasbl
Hay4YHOT'0 TO3HaHUA», «KieTrka kak Owonormueckas cucreMay, «OpraHm3Mm Kak



Oouonoruyeckas cucremay, «CucremMa M MHOTrooOpa3ue OpraHUYECKOTO MHpPay,
«IBOTIONHUS KUBOU MIPUPOIBDY, «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

enb uzyuenus yuebHoro npenmera «buonorusi» Ha 6a30BOM ypOBHE —
OBJIAJICHUE  OOyYaloUUMHCS  3HAHUSIMHU O  CTPYKTYpPHO-(YHKIIMOHATBHOMN
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra M MpUOOpETeHHE YMEHUM
WCIIOJIb30BaTh ATH 3HAHUA [UJISi TPAMOTHBIX JCHCTBUU B OTHOIIEHUH OOBEKTOB
KUBOU TIPUPOJIBI M PEIICHUS Pa3TMYHbIX KU3HEHHBIX TIPOOJICM.

JlocTmkenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIIEYIONTUX 3a/1a4:

OCBOCHHME OOYYAIOIIUMHUCS CUCTEMbl 3HAHUW O OMOJOTUYECKHX TEOPHUsIX,
YUYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWIaX, CIyKaIIUX OCHOBOM
Uisl OPMUPOBAHUS TPENCTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO MO3HAHUsI, CTPOCHUH, MHOTOO0pa3uu U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OpraHU3allvu, BBIJAIOMIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH,

dbopMupoBaHuE y OOYYaIOIIMUXCA TO3HABATENIbHBIX, MHTEIJICKTYaIbHBIX W
TBOPUYECKHX CIIOCOOHOCTEW B TMPOIECCE aHajdu3a JaHHBIX O MyTSX pPa3BUTHSA B
OMOJIOTMU HAyYHBIX B3[JISJ0B, MAEH U TMOAXOJOB K H3YUYEHHUIO KUBBIX CUCTEM
pPa3HOro YpOBHSI OpraHu3aluu;

CTAaHOBJICHHE Yy oOOydyarouuxcsi oOmed KyiabTypbl, (PYHKIIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OIICHUBATH SIBIICHUS OKPYKAIOIIETO
MUpa JKABOW TPUPOJALI HA OCHOBAaHWUW 3HAHWW W OTMBITA, MOJYYCHHBIX TIPH
U3y4eHUU OUOJIOTHUH;

dbopMupoBaHue Yy OOy4YalOMIMXCA YMEHWH WUIIOCTPUPOBATH 3HAYEHUE
OMOJOTUYECKUX 3HAHUM B TMPAKTUYECKOW EATETHLHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIUHCKUX TEXHOJIOTMH U arpoOMOTEXHOIOTHA;

BOCIIUTaHUE YOEXKJAEHHOCTH B BO3MOKHOCTH MO3HAHUSI YEJIOBEKOM >KHMBOMU
IPUPO/IbI, HEOOXOAUMOCTH OEPEKHOI0 OTHOIIICHUS K HEl, COOIIO/ICHUST STUYECKUX
HOPM TIPH TIPOBEJICHUN OMOJIOTUYECKHUX UCCIIETOBAHNM;

OCO3HAHUE IIEHHOCTH OWOJOTUYECKUX 3HAHUW JJi1 TOBBIICHUS YPOBHS
AKOJIOTHYECKOMN KYJIbTYpBI, AJ11 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TIOBCEHEBHOM KM3HU TS
OIICHKH TTOCJIEACTBUI CBOEH JIEATEIHLHOCTHU MO OTHOIIEHUIO K OKPYKAIOIIEH CpELE,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBAaHHME M COOJIOJEHUE Mep MPOPUIAKTUKH
3a00J1eBaHUI.

B cucreme cpennero oOmiero ob6pazoBanusi «buosnorus», uzydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIBHBIM YYCOHBIM TPEIMETOM, BXOJSAIIAM B
coCTaB MpeaMeTHon 00s1acTu «EcTecTBeHHO-HAYYHBIE PEIMETHIY.



Jlist u3ydenust Ouonoruu Ha 6a30BOM ypOBHE CpPEIHETo 00Iero oopa3oBaHus
orBoauTcs 68 ywacos: B 10 kiacce — 34 vaca (1 gac B Henenio), B 11 knacce — 34
yaca (1 yac B Hezeno).



COILEPKAHUE OBYUYEHUA
10 KJIACC

Tema 1. BuoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIECTBEHHBIMHU, TEXHUIECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocoueil, ITUKON, ICTETUKON U MPABOM.
Ponr Ouonmormum B ¢GOpMUPOBAHWM COBPEMEHHOM HAay4yHOW KapTUHBI MUpAa.
Cucrema 6MOJIOrMYECKUX HAYK.

MeTob! TO3HAHUS YKUBOUM TIPUPOBI (HAOII0IeHNE, SKCIIEPUMEHT, OIUCAHUE,
U3MEpEeHue, KilaccupuKaluus, MOJEITUPOBAHUE, CTaTUCTHYECKas o00pabdoTka
JTAHHBIX ).

JemoHcTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [{x. Yorcon u @. Kpuk.

Tabmuupl 1 cxeMbl: «MeTo/bl MO3HAHUSI JKUBOWU MTPUPOBI.

JlabopaTopHble H NPpaKTHYECKHUE PadOThI:

[Ipaktuueckass pabora Ne 1. «lcmonb3oBaHue pa3iaUMYHBIX METOJOB TPH
U3Y4EHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbI M UX OPraHU3aIUsl.

XKuBble cuctembl (OMOCHCTEMBI) Kak peaMeT u3ydenus ouonoruu. OTinyue
YKHABBIX CUCTEM OT HEOPTaHUYECKOU IPUPOJBL.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. Y POBHU OpraHU3AIMU OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJIALUOHHO-
BUJIOBOM, YKOCUCTEMHBIHN (OMOTe0IIeHOTHIECKHI ), OnOChEepHBIH.

JdeMoHCcTpanuu:

Tabmuiel u cxembl: «OCHOBHBIC TTPU3HAKH KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MIPUPOIBI».

O6opynoBanue: Mmozenb Monekyibl JTHK.

Tema 3. XuMu4ecKkuii COCTAB U CTPOEHUE KJIETKH.

XUMHYECKHN COCTaB KIETKH. XUMHUYECKHE DIEMEHTHI: MAKPOIJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI M MUHEpaJIbHBIX BellecTB B Kierke. [logaep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHre O€nKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
Hezamenumbie 1 3aMEHUMbIE aMHUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€NKOBOM MOJNEKyJbl (IIepBUYHAS, BTOpPUYHASA, TPETHUYHAS W
YeTBEPTUYHAS CTPYKTypa). XWUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
(GyHKIMU OENKOB.



®epmeHThl — Ouonormveckue Karanuzatopbl. CTpoeHue depmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas cnenududHoctb. Kodepmentsl. BuramuHsbl.
OTanuus pepMEHTOB OT HEOPTAHMUYECKUX KaTaJIU3aTOPOB.

VYraeroapl: MoHocaxapuabl  (TJIFOKO3a, pubo3a U J1e30Kcupudo03a),
aucaxapuibel  (caxaposa, JaKTo3a) W Tojucaxapuiibl  (Kpaxmal, TJIUKOIeH,
LeJUTI0103a). bruonornyeckue pyHKIMH yTI€BOI0B.

Jlunuasl:  Tpurauuepuasl, Qocomunuasl, crepouasl. [wapoduIbHO-
ruapopoOHbie cBoiicTBa. buonornuyeckue ¢GyHkuuu nunuaoB. CpaBHEHHE
yTJI€BOJOB, OEIKOB U JIUMHJIOB KaK HCTOUHUKOB YHEPTHH.

Hykneunnoseie xucnorsl: JHK wu PHK. Hykneotmaer — MoHOMEpSI
HyKJIeuHOBbIX KucHIoT. Ctpoenne u ¢pynkuuu JJHK. Ctpoenue n pynkmuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIHMH.

[uronorus — Hayka o kierke. Kiierounas teopus — mpuMep B3auMOIEUCTBUS
uael U PakToOB B HAYYHOM MO3HAHUH. METOIbI N3YUEeHUSI KIETKH.

Knerka kak wenoctHas xuBas cucrema. OOmuMe NpHU3HAKH — KIIETOK:
3aMKHyTas HapykHash mMemOpana, Mmonekynbl JJHK kak renermueckuii ammapar,
CUCTEeMa CHUHTe3a Oenka.

Tunbel KJIETOK: »yKapuoTHYECKass W mpokapuoruyeckas. (OcoOeHHOCTH
CTpPOEHHUsI MpoKapuoThyecKkor KieTku. Knerounas crenka Oakrepuii. CtpoeHue
JYKapUOTUYECKOW KIIETKH. OCHOBHBIE OTJIMYWSI PACTUTEIbHOW, >KUBOTHOM U
IpUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢byukuuu. [Tnazmaruyueckas memOpana, e€ ceorictBa U pyHkiuu. L{utomnasma u eé
opranounibl. OnHomeMOpaHHble opranouabl kietku: JIIC, ammapat [ombmxwy,
an30coMbl. [loryaBTOHOMHBIE OpraHOWIbl KJIETKWA: MHUTOXOHIPHUH, IUIACTHUJIBIL.
[IpoucxoxjieHHe MUTOXOHApPUN M 1actud. Buasl mmactun. HememOpaHHbIE
OpraHOMJIbl KJIETKH: PUOOCOMBI, KIIETOUHBIA LIEHTP, IEHTPUOIH, PECHUYKH,
KIyTUKU. OYHKIIUY OPraHOMAO0B KJIETKHU. BKiroueHusl.

Anpo — perynaropHbiil HeHTp kieTku. CTpoeHue sanpa: sijaepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEIIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, K. M. bap.

Huarpammel:  «PacnpeneneHre XUMUYECKHUX OBJEMEHTOB B  HEXHUBOM
npupoaey, «PacnpeneneHue XUMHYECKUX 3JIEMEHTOB B )KMBOU IPUPOIE».

Tabauupbr u cxemsl: «llepuoguueckass TaOiaMIIA XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHure MoJIeKyJbl BoJbI», «buocunres oenkay, «CTpoeHne MOJIEKYJIbI OeKay,
«Ctpoenue pepmenrta», «Hyknennossie kucnotel. JJHK», «CTpoeHue Monexysbl



AT®», «CTpoeHue 3yKapuoTUYECKOW KIeTKn», «CTpOoeHUEe KUBOTHOU KIETKWY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpPOCHHE MNPOKAPUOTUYECKON KIIETKHUY,
«CTpoeHue sapa KIETKH», «Y TIEBOAbDY, «JIUmuabn.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYAOBaHHE ISl MPOBEICHUS
HAOJIIOICHUI, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIPENnapaTbl pPACTUTEIbHBIX,
KUBOTHBIX ¥ OAKTEPHATBHBIX KIETOK.

JlabopaTopHble U MPpaKTHYECKHE PA0OTHI:

JlaboparopHass pabora Ne 1. «M3yueHuwe KaTaJUTUUECKON aKTHUBHOCTHU
¢dbepMeHTOB (Ha IpUMEpPE aMIJIa3bl UM KaTaasbl).

Jlabopatopnass pabora Ne 2. «M3ydeHue cCTpoeHUS KIETOK PACTCHHH,
YKUBOTHBIX U OaKTepuil MOJi MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax M HX
OIMCAHUE.

Tema 4. ’KuznenesiTeJIbHOCTh KJIETKH.

OOmeH BeriecTB, WM MeTaboM3M. AcCCUMUIIAINS (TDIACTHYECKUN 0OMEH) 1
JUCCUMWIISIIUSL  (PHEpreTuueckuii oOMeH) — JIB€ CTOPOHBI E€IUHOI0 Ipoiiecca
MeTabonu3zma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M JHEPTMM B MOHUMAHHH
MeTaboau3ma.

Tunel oOMeHa BellecTB: aBTOTPOdHBIN U rerepoTpodHbiil. Pons hepmeHTOB
B OOMEHE BEILIECTB U MPEBPAICHUN SHEPTUHU B KIIETKE.

®orocunte3. CeroBas u TemHoBas (¢a3sl (orocuHTe3a. Peakuuun
dbotocunTe3a. DPdekTuBHOCTh hoTOoCUHTE3a. 3HaUCHUE (POTOCHHTE3a IS KU3HU
Ha 3emiie. BiusiHue ycnoBuii cpenbl Ha (DOTOCHUHTE3 U CHOCOOBI MOBBIIIEHUS €O
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEeMOCHHTE3UPYIoNUe OaKTepur. 3HAUCHUE XEeMOCHHTE3a JIJIs
KU3HU Ha 3emiie.

DHepreTuyeckuii oOMeH B KieTke. PaciiernsieHue BelIecTB, BBIACICHHUE U
AKKyMYJIUpOBAaHME DJHEPIMM B KIETKE. OTalbl HHEPreTUHYecKoro oOMeHa.
I'mukonu3. Bpoxenwe u ero BuAbl. KHCIOPOIHOE OKHCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OKucauTenbHOE dbochopmmpoBaHue. D¢ hHeKTUBHOCTH
SHEPreTUYeCcKoro oOMeHa.

Peakuun wmatpuyHoro cuHTe3a. ['eHermueckas wuHdopmamus u JIHK.
Peanuzanust renerudeckoil mHPopManuMu B KIETKe. ['@HETHYECKHM KOJ M €ro
cBoiicTBa. Tpanckpunuusa — Matpuusbslii cuaTe3 PHK. Tpanciauus — OuocunTes
Oenka. Ortanbl TpaHcisuuu. KomupoBanue amuHokucior. Poias pubocom B
O6uocuHTe3e Oenka.

Hexknerounsie ¢popMmsbl sxu3Hu — BUpychl. ctopust otkpeitus Bupycos (/. U.
NBanoBckuii). OCOOEHHOCTH CTPOEHUSI M KU3HEHHOIO IMKJIa BUPYCOB.
baktepuodaru. bone3nn pacTeHud, JKUBOTHBIX M YEJIOBEKA, BBHI3HIBAEMBIC
Bupycamu. Bupyc mmmyHoneduiura denoreka (BHY) — Bo3Oyaurens CIINU/a.



OOpaTHas  TpaHCKpHUIILIUS,  peBepTaza W HWHTerpaza.  IIpodunakruka
pacrpocTpaHeHUs BUPYCHBIX 3a001eBaHUI.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konbios, 1. . UBanosckuii, K. A. Tumupsses.

Tabmunel 1 cxembl: «Tumbl muranusy, «Metabomuzmy», «MHUTOXOHIPHUSY,
«OHepreTudeckuii oOMeH», «Xioporacty, «Dorocunre3», «Ctpoenune JTHK»,
«CtpoeHue u PyHKIIMOHUPOBaHUE TeHay, «CUHTE3 Oenkay, «['eHeTHYeCcKuil Komy,
«Bupycer», «bakrepuodarn», «CTtpoeHue u ku3HeHHbIN UK Bupyca CIIM/la,
6akrepuodaray, «Pemmukarus JJTHK.

O6opynoBanue: Moaenu-anmiukanuu «Yasoenne JJHK u Tpanckpurmmsy,
«buocunres 6enkay, «CTpoeHue KIEeTKH», Mojienb cTpykTypsl JJHK.

Tema 5. PazMmHOkeHUEe M HHANBUIYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounsrii 1uki, Wiau >KU3HEHHBIM UK KieTku. MHTepdaza um MUTO3.
[Tpomeccrl, mpoTekaromue B uHTepdasze. Permkamus — peakmuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JIMTTOn AHBIN U TaIUIOUIHBIN XPOMOCOMHBIE HaOOPHI. XpomaTuisl.
[luTonornueckue OCHOBBI Pa3MHOXKEHHUSI W  HUHIAWBUIAYAIBHOIO  Pa3BUTHSA
OpPraHu3MOB.

Henenne xierkn — muto3. Ctanguu murtosa. [Ipoueccel, mpoucxoasmue Ha
pPa3HBIX CTAIUSIX MUTO3a. BUOTOrH4ecKuii CMbICI MUTO3A.

[Iporpammupyemasi THOEIb KIETKHA — alloNTO3.

@opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrionoe U nonoBoe. Bunpl 6ecnonaoro
Pa3MHOKEHUS: JICJIEHUE HaJABOE, TIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CIIOpo0Opa30BaHKE, BEreTaTUBHOE pa3MHOXeHUe. VMIckyccTBeHHOE KIOHMPOBAHUE
OPTraHU3MOB, €TI0 3HAYCHUE JIJISI CEJICKIIUY.

[TonoBoe pa3MHOXKEHUE, €r0 OTIAUYUS OT OECIOJIO0rO.

Meito3. Craaum meito3a. Ilpomecchl, NMpoUCXOAIIME HAa CTaausIX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buosiornueckuii CMbICT U
3HAYCHUE MeKo3a.

l'amerorenes — mnporecc 00pa3oBaHUs TMOJOBBIX KIETOK Y JKHUBOTHBIX.
[TonoBeie *kene3pl: CEMEHHUKUA U sIMUHUKA. OOpa3oBaHUE U PA3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30u]l, SHIEKIIETKa) — CIIepMAaTOreHe3 WU OBOI'CHE3.
OCOOCHHOCTH CTPOCHHS SHIEKIETOK M crepMaro3ousioB. OINIOI0TBOpPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIILHOE  pPa3BUTHE
(omOpuorene3). Dtanbl YMOPHUOHAIBHOTO Pa3BUTHS Y TTO3BOHOYHBIX JKHBOTHBIX:
npoOsieHne, TacTpyasmus, opraHorene3. [loctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHS: TMPsAMOE, HEnpsiMoe (JIMYMHOYHOE). BrusHue



cpenpl Ha pa3BUTHE OPTaHU3MOB, (haKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pazButue pacrennit. OHTOreHe3 UBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuiet u  cxembl: «DOpMBI  Pa3MHOXKEHHSI OpPraHU3MOBY», «J[BoitHOE
OIUIOIOTBOPEHNE Y IIBETKOBBIX pacTeHUi», «BereratTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kiIeTku Oaktepuii», «CTpPOCHHE TIOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Kiietounslii 1ukin», «Pemmukanus JHK», «Mwutos3y,
«Mernosy, «lIpssMoe u HenpsiMoe pa3BuTHE», «l'aMeToreHe3 y MIECKONUTAKOIIUX U
4yenoBeka», «OCHOBHBIE CTAJIMU OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOTI, MHUKPOITpEIapaThl «CriepmMaTo30Uabl
MJICKOIUTAIOIIETO», «SUIEKIIeTKa MIICKONHUTANIEro», «KapuokuHe3 B KIETKaxX
KOpEIIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «/leieHne KIeTKu», MOJENb
JIHK, mozaenb MeTadazHoil XpoMOCOMBI.

JlabopaTopHble H NPpaKTHYECKHUE PadOThI:

JlaGoparopnass pabora Ne 3. «HaOmrogeHume MHTO3a B KJIETKaX KOHYHMKA
KOpEIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopatopHass padora Ne 4. «/3yueHHe CTPOCHHS TOJOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpENnaparax».

Tema 6. HacjiencTBEHHOCTh M HK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reneruku. Mictopus pasBuTus reHEeTUKU. Poiib nuronoruu
U OSMOPHUOJIOTMU B CTAHOBJICHUU T€HETUKHU. BKiaa pOCCHUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeEToabl TeHeTUKH (THOPUI0IOrHYECKui,
IUTOTC€HETUYECKHUM, MOJEKYISIpHO-TeHETH4YeCKU). (OCHOBHBbIE T'€HETUYECKUE
noHATHS. ['eHeTndeckasi CHMBOJIMKA, UCTIOJIb3yEMas B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTU HACJIEIOBaHUs NMPU3HAKOB, YCTAHOBJIEHHbIEC ['. MeHnenem.
MonorubpuaHoe CKpeluBaHue. 3aKOH eIuHO-00pa3usi THOPHJIOB IEPBOrO
nokosnieHus. [lpaBuwio AOMUHUpOBaHUA. 3aKOH pacCUICIUICHUS  MPU3HAKOB.
I'unoresa unctotrel ramer. [1onHOE M HEMOTHOE TOMUHUPOBAHUE.

JlurubpuaHoe  CKpenuBaHue. 3aKOH  HE3aBHCUMOI'O  HacJeJI0BaHUs
npu3HakoB.  LluToreHernmyeckue  OCHOBBI  JTUTHOPUAHOTO  CKPEIIMBAHUS.
Ananusupymoniee ckpemmuBanue. Mcrnonp30BaHne aHATU3UPYIONIETO CKPENMBAHUS
JUIs1 OTIPEJIeTICHUsI TeHOTUITA OCOOU.

CueruieHHOe  HacleqoBaHue Tpu3HakoB. PabGora T. Moprana 1o
CLEIUIEHHOMY HACJIEOBAaHHUIO I'eHOB. HapynieHne cueruieHus TeHOB B pE3yJbTare
KPOCCUHIOBEpA.

XpOMOCOMHAasl TEOPHUSI HACIEACTBEHHOCTH. [ €eHETHUECKUE KapThI.



I'enetnka mosa. XpoMOCOMHOE ONpEAEIeHUE Moia. AyTOCOMBI U IOJOBBIE
XpoMocoMbl. ['omoramernele U rereporaMeTHele opraHusMmbl. HacnegoBanue
MPU3HAKOB, CLETUIEHHBIX C TTOJIOM.

N3menunBOCTh. BBl ”3MEHUMBOCTHU: HEHACIICICTBEHHAS U HACTIECICTBEHHAS.
Ponp  cpemnpl B HEHACHEACTBEHHOW  WM3MEHUMBOCTH.  XapaKTEPUCTHKA
MOTU(PUKAIMOHHON U3MEHUYUBOCTU. BapHrarimoHHbBIN Pl ¥ BapUallMOHHAS KPUBAS.
Hopma peakuum npuszHaka. KonnuecTBEHHBIE M KAUECTBEHHBIE NMPU3HAKU U UX
HOpMa peakiuu. CBoNcTBa MOAU(PUKAITMOHHON U3MEHYUBOCTH.

HacnencrBennasi, wiaM TEHOTUNUYECKAas, HU3MEHYMBOCTh. KomMOMHATHBHas
U3MEHYMBOCTh. Melo3 W MOJ0BOM MpolecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTU. MyTalMoHHasi U3MEeHUMBOCTh. Kitaccudukaiys MmyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. YacToTa U npuuuHbl MyTanuii. MyrareHHsie (GaKkTOph.
3aKOH rOMOJIOTMYECKUX PSIIOB B HacyeACcTBeHHOM n3MenunBoctu H. . BaBumoga.

BresnepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuorun yenmoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJioBeKa: TeHEAIOrMueCKui, OJIM3HEOBBIM, [IUTOT€HETHYECKUH, OMOXUMUYECKHM,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpemeHHOE ONpeNeeHne TE€HOTHIIA:
MOJIHOTEHOMHOE CE€KBEHUPOBAHHUE, T€HOTUMUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[II1P-amanmu3a. HacneacTBeHHbIe 3a00CBaHUS YCIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJIEACTBEHHOM MPEApacoioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue ¥ TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. I[IpHHIMIIBI
3I0pOBOr0 00pa3a >KU3HU, JUATHOCTUKHU, MPO(UIAKTUKY U JIEYCHUS T€HETUYECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAYCHHE MEIUITMHCKOM
TCeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUH T'€HETUYECKUX 3a00JIEBaHHI YETOBEKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmuuet u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBAaHHME U €ro
UTOI€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro ILHUTOreHEeTHYeCKas
OCHOBa», «3aKOH YHCTOTHI TamMeT», «JlurubpunHoe CKpenmBaHue,
«{uTomorudyeckue OCHOBBI JTUTUOPUTHOTO CKPELUBAHUAY, «Meio3,
«B3aumonencTBue  alUIENbHBIX TE€HOBY», «l'eHeTnyeckue KapTel pPACTEHUH,
KABOTHBIX U 4eloBeKa», «l'eHerwmka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS,
CLUEIUIEHHOTO C TnosiomM», «KapuoTumbl YeloBE€Ka U KUBOTHBIX», «Buibl
U3MEHUYUBOCTHY, «MonudukanuonHas HU3MeHYHBOCTHY», «HacnemoBanue pesyc-
dakropay, «'eneTuka rpymni KpoBu», «MyTarmoHHAsT N3MEHUYHUBOCTH.

O6opynoBanue: Mojaenu-anmIuKamuu «MOHOTHOPUIHOE CKpEITUBAHUE,
«HenonHnoe nomuHupoBanuey, «/urnbpunnoe ckpeniuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON W MHKporpenapar «Jpozoduna» (Hopma, MyTanuu
(hOpMBI KPBUILEB U OKPACKH TeMa), repOapuii «I opox moCceBHON.

JlaGopaTopHble 1 NPpaKTH4YeCKUE PA0OTHI:

JlabopatopHast pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO H
JTUTHOPUIHOTO CKPEIUBAHUS Y APO30(UITbI Ha TOTOBBIX MUKPOTpENapaTax».

Jlaboparopnas pabota Ne 6. «M3ydyenne MoanprKarMOHHON U3MEHUYNBOCTH,
MOCTPOEHUE BAPUALIMOHHOIO psifia U BAPUALTMOHHOW KPUBOM».

JlabopatopHasi pabora Ne 7. «AHanu3 mytanui y JIpo30(uibl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Tpaktuueckass pabora Ne 2. «CocTaBieHHWE € aHAIN3 POIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M MPOLECC. 3apPOKICHUE CEJIEKIUH U JIOMECTUKALIMS.
VYuenue H. W. BaBunoBa 0 1eHTpax MPOUCXOXKICHUS M  MHOTrooOpasus
KYJIbTYpHBIX pacTeHui. LleHTpbl MpOUCXOXKIEHUS JOMAIIHUX >XKUBOTHBIX. CopT,
OpoJa, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MacCOBBIM U MHAUBUIYAIbHBIA OTOOPHI B
CENEKIIMM pPACTEHUHW M KMBOTHBIX. OIEeHKa 3KcTepbepa. bimskopoacTBeHHOE
CKpeuuBaHue — WHOpuAMHT. Yucras nuHuss. CKpeluMBaHUE YHUCTHIX JIMHUH.
['erepo3uc, wnu rubpunnas cuia. HepoacTBEHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otrnanénnas rubpunmzanuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes W
MOJIyYCHUE TONUIUIONAOB. JIOCTMKEHHUSI CEIEeKUMHA PACTEHUHM, >XUBOTHBIX U
MUKPOOPTAaHU3MOB.

brorexHonorus Kak OTpacib NPOU3BOACTBA. ['€HHAs HH)KEHEpHs. ITarllbl
co3manusi pexomoOuHantHoW JIHK wu TtpaHcrennsix opranusmoB. Kruerounas
uHkeHepus. Kierounsle KylnbTypbl. MUKPOKIOHATBHOE PA3MHOKEHUE PACTCHUM.
KinonnpoBanue BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dTtudeckue  npoonembl. MO - reHeTmyecku
MOTA(PHUITMIPOBAHHBIE OPTAaHU3MEI.
JleMoHCTpauuu:

[Toptpers: H. WM. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
HMBaHoB.

Tabnuipl U cxeMmbl: kapta «lleHTpbl TPOUCXOXKAEHUS U MHOr00O0paszus
KYJbTYPHBIX pacTeHui», «[lopoapl qoMamHuX KUBOTHBIX», «CopTa KYJIbTYPHBIX
pactenuity, «Otnanéunas ruopuauzanus», «Padorsl akagemrika M. @. BanoBay,
«Ilomummonausy, «OOBEKTH OnoTexHONOrun», «KiaeTouHsle KyJIbTyphl H
KJIOHHpOBaHue», «KOHCTpynpoBaHuE U EPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MYJISKH TUIOJIOB Y KOPHETIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CeabCKOX03sIMCTBEHHBIC PACTCHUS».



JlaGopaTopHblie 1 MpaKTHYeCKUue PadoThI:

Okckypcust «OCHOBHBIE METOABI M JIOCTHUXKEHHSI CEJIEKIHMH pAacTeHUH u
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO34KMCTBO, Ja0OpaTOpulo
arpOyHHMBEPCUTETA WU HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JDBoroMOHHASE OMOJIOTHSA.

[Ipeanocbulku BO3HUKHOBEHHMS 3BOJIIOLMOHHOW TEOPUU. OBOJIIOLMOHHAS
Teopus U €€ MecTO B OHONIOrMU. BiusiHue 3BOSIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CeuzerensctBa 3Bomouuu. llaneoHrosnorndeckue: mOCIEN0BATEIBHOCTD
NOSBJIEHUS BUJOB B TMaJCOHTOJIOIMYECKON JIETOMHUCH, MEPEXOAHbIE (OPMBI.
buoreorpadguueckue: cxoacTBo U pazinuue GayH u Gop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHUE: CXOACTBA M pa3nuyus 3MOPUOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKUE: T'OMOJIOTMYHBIC, AHAJIOTUYHBIE,
PYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXAHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX ITyTe€d y BCEX
OpraHU3MOB.

OpomononHas Teopuss Y. Jlapuna. Ilpenmnoceuiki BO3HHUKHOBEHUS
JapBUHU3MA. J[BMOKylIuMe CHiIbl 3BOMIOUMM BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OrPAHUYEHHOCTH PECYPCOB, HEOMpeaeiaEHHAass WU3MEHUYUBOCTD,
O0opb0a 3a CyllecCTBOBAaHUE, €CTECTBEHHBINH O0TOOD).

Cunrernyeckas teopus 3Bomonuu (CTI) n €€ OCHOBHBIE MOTOKEHHUS.

Muxkpossosonus. [lomynsiuus kak eIMHHUIA BUIA U SBOJIOLUY.

JBrxymue cuibl ((pakTopbl) 3BOJIIOLMM BUAOB B HpHUpoae. MyTalmOHHbINA
npolecc M KOMOWHATHBHAs M3MEHYMBOCTH. [lomynsiroHHBIE BOJHBI U Jperd
redoB. M3omsuusa 1 Murpamnus.

EcrecTBeHHbIl 0TOOp — HanpaBistoumil ¢akrop 3Bomonud. Dopmbl
€CTEeCTBEHHOT0 0TOOpA.

[Ipucnoco01eHHOCTh OpraHU3MOB Kak pe3yibTar 3Botonuu. [Ipumeps
MPHUCTIOCOOJICHUI Y OpraHu3MOB. ApoMOpGh03bI ¥ HIHO-aTaNITAIIHH.

Bun wu BugooOpazoBanue. Kpurepunm Bupa. OcHOBHble  (HDOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IK0JIOrHIeCcKoe.

MakpoosBomnonusi. DopMbl  IBONIONWU:  (QUIeTUYECKas, JAUBEPreHTHas,
KOHBEpIeHTHasl, apajienabHas. HeoOpaTuMoCTh 3BOIFOLUY.

[IpoucxoxieHne OT HeceLMATU3UPOBAaHHBIX NpenkoB. lIporpeccupyromas
cnenuanu3anus. AJanTUBHAS paguaius.

JemoHcTpanum:



[Toptperst: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, D. I'ekkenb, . Mrouiep, A. H. Ceep1ios.
Tabmuupl u cxemsl: «Pa3BUTHE OPraHUMYECKOro MUpa Ha 3emiie», «3apoabllin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  60ppOBI  3a
cylecTBoBaHue», «EctecTBeHHBINH 0TOOp», «MHOrooOpasue COpTOB pacTEHUN»,
«MHoroo0Opasue  TOpoJ  KUBOTHBIXY, «[Tomystuuny, «MyTtauuoHHas

U3MEHUYUBOCTHY», «Apomopdosb», «Mauoaganramum», «OO0mias aereHepanus»,
«/IBmxymme cunbl 3Bomonun», «Kapra-cxema wmapmpyra myremectBus Y.
HNapsunay, «bopsba 3a cymiectBoBaHue», «lIpucrmocoO0IeHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe BU1000pa3oBaHuE», « IKOIOIHUECKOE BUI000PA30BAHUE).

OO6opynoBaHue: KOJUJIEKIIUS HACEKOMBIX C Pa3jIU4YHBIMU THUIIAMH OKPACKHU,
Ha0oOp TUIONOB M ceMsH, Kosekuus «lIpumepsl 3aluTHBIX HMPUCIIOCOOJIEHUN Y
KHUBOTHBIX», MoJielb «OCHOBHBIE HaNpaBJICHUS 3BOJIIOIMH», O0BEMHAs MOJEIH
«CTpO€eHrE TOJI0BHOIO MO3T'a MO3BOHOYHBIX .

buoreorpapuueckas xapra wmupa, Kowiekuus «DopMbl COXPaHHOCTH
UCKOIIAEMBIX JKMBOTHBIX M pacTeHui», Mozenb ammumukaimus «llepekpéct
XpOMOCOM», BIIaKHble npenaparbl «Pa3Butue  HacekoMoro», «PazBurhe
JATYHIKKA», MUKpomnpenapaT «/[po3oduma» (HopMa, Myranuu (OpMbI KpPBUIBEB U
OKpPACKH Tena).

JlabopaTopHble U NPpaKTHYECKHUE PAdOTHI:

Jlaboparopnasi padora Ne 1. «CpaBHeHuE BUIOB MO MOPGOIOTHUECKOMY
KPUTEPHIO».

Jlabopatopnast pabora Ne 2. «Onucanue NpUCIOCOOJEHHOCTU OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapakTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HA 3emule.

JloHay4HbI€ TpPENCTaBIECHUS O 3apOXKJICHUU >KU3HU. HayuyHbple rumnoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emje: abuoreHe3 M naHcHepMus. XHUMHYECKas
ABOJIIOLIMSA. AOHMOTEHHBIN CHUHTE3 OPraHUYECKUX BELIECTB W3 HEOPraHMYECKHUX.
DKCNEepUMEHTAIBHOE MOATBEPKICHHE XUMUYECKOM aBomonmu. HavanbHble sTansl
ounonornyeckor sBomonuu. I'mnoreza PHK-mupa. @opmupoBanne MmeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. I[lepBble KIETKM M HMX SBOJIOLUS.
@opMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3nu Ha 3emuie mo spaM U nepuonam. Kartapxeil. Apxelickas u
nporepo3oiickass 3pbl. Ilaneo3olickas spa u €€ mnepuoabl: KeMOpPUHCKHIA,
OPJIOBUKCKUH, CUITYPUNCKUHN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUN.

Meso3oiickass 3pa U €€ NepuoAbpl: TPUACOBBIM, IOPCKUM, MEIOBOM.

KaliHo3o1ckast 3pa n €€ mepuojibl: NaJeOr€HOBbINM, HEOI€HOBBIM,
AHTPOITOTE€HOBBIN.



XapakTepuCcTUKa KJIMMaTa U TeoJOTMYECKUX MporeccoB. OCHOBHBIE 3Tarbl
IBOJIIOIIMU PACTUTEIBHOIO M S>KHBOTHOTO MHpa. ApomMopdo3bl y pacTeHudd
*KUBOTHBIX. [losiBIIEHUE, paclBET U BEIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak oOTpakeHue HBOMOIUU. OCHOBHbBIE
CHUCTEMATHUYECKHE IPYMNIbl OPTaHU3MOB.

DBOJIIOIUSA YeJIOBEKa. AHTPOIIOJIOTUs KaK Hayka. Pa3Butue nmpeAacTaBieHU O
IPOUCXOXKJIEHNN YeroBeka. Meroasl u3ydeHusi aHTpororeHe3a. CXOACTBa H
pa3nuyus YenoBeKa U KUBOTHBIX. CHCTEMaTHUYECKOe MOJI0KEHUE YETTOBEKA.

JBwxymue  cunbl  ((pakTopbl)  aHTpOMNOTreHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTeCTBEHHbII 0TOOp. OOmecTBeHHbI 00pa3  KHU3HH,
U3TOTOBJIEHUE OPYAUN TPy/Aa, MBILIUIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBH 3BOJIFOLIUY YEJIOBEKA: aBCTPAIONUTEKH, YeloBeK
yMenbi, YemoBek mnpsaMoxonsiuid, YenoBeK HeaHIEepTAIbCKUM, YemoBek
pa3ymHblil. Haxonkum uCKOIAaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, 00JIacTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOIO MO3Ta, 00pa3 KU3HU, OPYIUsl.

UYenoBeueckue  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINEOHIHAS
(eBpasmiickasi), = Herpo-aBCTpajouJiHas  (dKBaTOpUaibHasi),  MOHTOJOMIHAS
(a3maTcko-amMepHKaHcKas).  UepTsl  NPUCIOCOOJIEHHOCTH  NIpeCTaBUTENEH
YeJIOBEUECKHX pPAac K YCIOBHUSIM CYyIIECTBOBaHUS. EJIMHCTBO 4elOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxeMmbl: «Bo3HukHoBenne COJIHEYHOM CHUCTEMBI», «Pa3BuTHe
opraHuueckoro wmupa», «PacturenpHas kietka», <« KHUBOTHasi  KJETKay,
«IIpokapuornueckas kinerka», «COBpEMEHHas CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE AHATOMHUYECKHX YEpT CTPOEHHUS YEJIOBEKa U YeIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MECTa TMAaJCOHTOJIOTMYECKUX  HAXOAOK  TMPEIKOB
COBPEMEHHOI'0 4YeNOBEKa», «JlpeBHenmmue monn», «/peBHue moan», «llepsbie
COBPEMEHHBIE JTIOAN», «HenoBeuecKue paco».

Ob6opynoBanue:  mymsku  «[Ipoucxoxnenue — yenoBeka»  (OrOCTBI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTallblla, KPOMAaHBLOHIIA), CJENKH WIH
U300paKEHUsT KaMEHHBIX OpYIud TMEepBOOBITHOTO YeloBEeKa (KaMHU-YOIIIEPHI,
pyOuna, ckpebna), TE€OXpoHOJorudeckas Tabnuua, KoJuiekuus «Dopmbl
COXPAHHOCTU MUCKOMAEMBbIX )KUBOTHBIX M PACTCHHIN.

JlaGopaTopHblie 1 NpaKTHYeCKUue PadoThI:

[Ipaktnueckas padora Ne 1. «M3yuyeHrne UCKOMAEMBIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKIIUSIX).



DKCKypeust «IBONIOLKSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAYYHBIM WJIA KPAaeBEIUECKHUI My3€il).

Tema 3. OpranusMbl U OKpYy:Kaloas cpeaa.

DKOJOrus Kak HayKa. 3aJa4ul U pa3Jiesibl SKOJIOTHH. MeTOoIbl KOO HYECKUX
UCCJIeIOBAHUN. DKOJIOTUYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEI0BEKa.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, MOYBEHHas,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue (akrtopel. Kiaccudukanus skxomorudyeckux (HakTOpOB:
abuoTHueckue, OMOTHYECKHE U AaHTPONOIreHHbIE. JIeHCTBUE 3KOIOrMYecKuX
(hakTOpPOB HAa OPTaHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIEpaTypa, BIakHOCTh. dDoTonepuoansm.
[Ipucnocobnenust OpraHu3MOB K  JCHCTBUIO  aOMOTHMYECKUX  (DaKTOPOB.
buonornueckue puTMmsl.

buotnueckne  ¢aktopel.  Bunmbl  OuoTtHyeckux B3aUMOJCHCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koonepamus,
MyTyajau3M, KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OWOTHUYECKUX B3aUMOJCUCTBUMA MJIsi CYIIECTBOBAHUSA
OpPraHU3MOB B PUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU mnonyasiuud. OCHOBHbIE TOKa3aTelu
HOMYJISUUU: YHUCIEHHOCTh, IJIOTHOCTh, POXIA€MOCTb, CMEPTHOCTh, IMPUPOCT,
Murpanys. /J[mHaMuka 4uCI€HHOCTH MOMYJIALMU U €€ PETYIISILU.

JdeMoHcTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, 3. ['ekkens.

Tabnuupbr u cxemsl: kapra «lIpuponnsie 30Hb1 3emian», «Cpeasl oOUTaHUA
opranuzMoB», «®Potonepuonusm», «llonymauun», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NONYJSUUU UHDY30pUU-TY(henbKku», «[lumieBpie nemnm».

JlabopaTopHble U NpaKTHYECKHE PAOOTHI:

Jlaboparopnas padora Ne 3. «Mopdonornyeckue 0cCOOEHHOCTH PAaCTECHUH U3
Pa3HBIX MECT OOUTAHUS.

Jlaboparopnas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeyCay.

[Tpaktuueckast padora Ne 2. «[loacy€r mIOTHOCTH MOMYJISIIIUI pa3HBIX BUIOB
pacTeHun».

Tema 4. Coo0mecTBa M 3KOJIOTHYECKHE CHCTEMBI.

Coo0miectBo opranu3smMoB — OuoreHo3. CTpyKTypbl OMOlIeHO3a: BUJIOBAaf,
OPOCTPAaHCTBEHHas, Tpoduueckas (mumieBast). Buabl-nomuHantsl. CBS3U B
ouorneHose.

DKoJIoOTHYeCKHe CcHucTeMbl (d9kocuctembl). IloHarne 00 »sKocucTemMe U
ouoreorieHoze. OYHKIMOHAIBbHbBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYILEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEHIECTB U MOTOK SHEPTHHU B SIKOCUCTEME.
Tpoduueckne (TUIIEBBIE) YPOBHU DIKOCUCTEMBI. [luIeBble IeMM W CETH.
OCHOBHBIE TIOKAa3aTeIuW SKOCHUCTEMbl: OHoMacca, MPOAYKLHs. OKOJOTMYECKUE
OUPAMUIbL: TPOAYKUMH, YHUCIEHHOCTH, OunoMacchl. (CBOHCTBa 3KOCHUCTEM:
YCTOMYHMBOCTh, CAMOPETYJIALMs, pazBuThe. CyKieccusl.

[IpupoagHble PKOCUCTEMBI. DKOCUCTEMBI 03EP U pPEK. DKOCUCTEMA XBOWHOI'O
WIHM IIUPOKOJIMCTBEHHOIO JIECa.

AHTpONOTreHHbIE  IKOCUCTEMBI.  ATPO3IKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonorudeckoe u X03sHCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopa3znooOpasue kak ¢akTop YCTOWYMBOCTH d3KOocucTeM. CoxpaHeHue
OMOJIOrMYEeCKOro pasHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnajackoro o 6uocdepe. I'paHuiibl, coctaB u CTpPYKTypa
ouoceprr. XKuoe BemiectBO u ero ¢yHkuuu. OcobeHHoCTH Ouochepsl Kak
ro0ambHONW HSKOCHUCTEMBI. J[MHaAMUYeckoe paBHOBECHE W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOreoXMMHUECKUE LUKIIBI AJIEMEHTOB (yriiepoaa,
a3zota). 30HabHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omocdepe 3eMau. AHTPOIIOreHHbIE H3MEHEHHS B Onocdepe.
['noGanbHbIE SKOTOTHYECKUE TPOOTIEMBI.

Cocy1iiecTBoBaHME OPUPO/IbI u YeJIOBEYECTBA. CoxpaHenue
O6ropa3zHoo0pasusi Kak OCHOBA yCTOWYMBOCTH Ouochepsl. OCHOBA paliMOHAILHOTO
yOpaBi€HUs MPUPOJHBIMU pecypcaMd M HX HCHOJb30BaHUE. JloCTHKeHUs
OMOJIOTHHY U OXpaHa IPUPOJIbI.

JemoHcTpanum:

[Toptpersi: A. x. Tencnu, B. H. Cykaués, B. 1. BepHaackuid.

Tabnuupr u cxemsl: «[lumessle nenuy, «buoleHo3: cocTaB U CTPYKTypay,
«[Ipuponubie coobmectBay, «llenu nuTaHUsA», «IKOIOTHYECKAs] MHUPAMHJIAY,
«buocdepa u yenosek», «IKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro Jjeca», «buorneno3 Bomoémay», «ArpoieHo3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JECWCTBUA HAa  IpuUpony», «BaxHedmme  HUCTOYHUKH
3arpsA3HEHUs BO3AyXa M TPYHTOBBIX BOA», «IlouBa — BaKHEWIass COCTABISAIOIIAS
ouocheprr», «DakTopsl Aerpaganuu mouBy, «llapHukoBbiil d3dpdexT», «DakTopbl
PaAMOAaKTUBHOIO 3arpssHeHuss Ouochepb», «OOmas cTpykTypa Ouocdepbi»,
«PacnipoctpaHenue xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«Kpyrosoport yriepona B 6uocdepe», «KpyroBopor a3zora B mpupoze».

OO6opynoBanue: Monenb-anuInKanus «TUnudHbie OMOLIEHO3B», TepOapHii
«PacTurenbHBIC COOOIIECTBAY, KOMICKIINH «broeHo3», «Bpeaurenn BaKHEHIIHX
CETbCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOapuu M KOJJIEKIIMU paCTEeHUH W
KUBOTHBIX, IPUHAIJICKAIINE K Pa3HbIM 3KOJIOTMYECKUM TCpyIaM OJHOrO BHIA,



Kpacnas knura Poccuiickoit ®deneparuu, H300paKCHHS OXpaHSIEMBIX BHJIOB
pPAaCTEHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA [IPOI'PAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHNMA

Cornacho ®I'OC COOQO, ycraHaBauBalOTCS TpeOOBaHMS K pe3yJbTaTaM
OCBOCHHUS  OOYyYalIIMMHUCA TpPOTpaMM CpeaHero oOmiero oOpa3oBaHUSA:
JUYHOCTHBIM, METANPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType IMYHOCTHBIX PE3yJbTaTOB OCBOEHHUs Ipenmera «buomorus»
BBIJICJICHBI CIIEAYIONINE COCTABIISIIONINE: OCO3HAHME OOYYArOIIUMUCS POCCUHUCKON
rPaXXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpENACNICHUIO, HalMuyuMe MOTHUBAIlMU K OOYy4YEHHIO  OHOJIOTHH,
[[EJICHANPABIICHHOE pPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM W HMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OMOIOTUYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaroIIMXcsi PYKOBOJCTBOBATHCS B CBOEH
NESATEIIbHOCTH 1EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMHU, NPUCYIIMMHU CHUCTEME
OMOJOTHYECKOrOo  00pa30BaHUs, HAIMYMUE HKOJOTMYECKOr0 IMPAaBOCO3HAHUS,
CIIOCOOHOCTH CTAaBUTH IIEJIA U CTPOUTH KU3HCHHBIE TUTAHBI.

JInuyHOCTHBIE pe3ynbTaThl OCBOEHUS NpeameTa «buonorus» AOCTUTAKOTCA B
€IMHCTBE Y4YeOHOW U BOCIUTATEIBHOM JEATEIbHOCTH B COOTBETCTBUHM C
TPAaJIULIMOHHBIMUA POCCUUCKUMU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIECTBE MpaBUIaMU U HOPMaMU
MOBEJEHUS W CHOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS H
CaMOpa3BUTHUsA, PA3BUTHUS BHYTPEHHEW TMO3UIMUA JIMYHOCTH, MATPUOTU3MA,
YBAXKEHUS K 3aKOHY W IIPABONOPSAKY, YEJIOBEKY TPYAa U CTAPLIEMY ITOKOJICHUIO,
B3aUMHOI'0 YBa)XKEHUS, OEpEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACIEAUI0 H
TpaAuLUsIM MHOTIOHAIlMOHAJIILHOrO Hapoaa Poccuiickon dPenepaunu, IpUpoOIaE U
OKpYXKarollen cpele.

JIndHOCTHBIE pE3yJabTaThl OCBOCHHS ydeOHOro mpeamera «buonorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCSl PYKOBOICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH TO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpMEHTAllU{, TO3UTHUBHBIX BHYTPEHHHX  YOEXJEHWH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIUPEHUE >KU3HEHHOTO
ONbITAa W OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTn3allii OCHOBHBIX HAIIPaBJIEHUN
BOCIUTATEIbHON AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIUTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO O0YJAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WI€HAa POCCUICKOro OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB W O0O0S3aHHOCTEH, YBa)KCHHE
3aKOHA M MIPaBOIOPSIJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM MAEATEIBHOCTH TIPU  CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U MO3HABATEJbHBIX 3a/1a4, BBHIMOIHEHUU
OMOJIOTMYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENCNATh COOCTBEHHYIO IIO3HMIIMI0O 110 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBICHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JACHCTBHSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJEH C Pa3HBIMU YOCXKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIbHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IMPOLECCE COBMECTHOIO BBIMOJHECHUS
y4eOHBIX, TO3HABATEIIbHBIX U UCCIEAOBATEIbCKUX 3a]a4, YBaXKUTEILHOIO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPAKAHNUS;

FOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hopMHUPOBAHHOCTH POCCUICKOMN TPaKTaHCKOMN UJICHTUYHOCTH,
MaTPUOTH3MA, YBAXKEHUS K CBOEMY HApPOJYy, YYyBCTBA OTBETCTBEHHOCTH NEPEN
Pomunoil, ropmoctu 3a cBOM Kpad, CBOO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIIOE W HACTOSAIEE MHOIOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MIPUPOJHOMY HACJTIEIUIO M MaMATHUKAM IIPUPOJBI,
JTOCTHKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBIICHHE U
pa3BuTHe OWOJOTHM, ITOHMMAHMS 3HA4YCHUS OWOJIOTMM B IIO3HAHWU 3aKOHOB
IIPUPO/IBI, B *KU3HH YeTIOBEKa M COBPEMEHHOI'O OOIIECTBA;

ujeiHas yOexXJIEHHOCTh, TOTOBHOCTh K CIyKeHHIO U 3amute OTeuecTBa,
OTBETCTBEHHOCTh 32 €r0 Cy/b0Y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHE JTYXOBHBIX [IEHHOCTEN POCCUHCKOTrO Hapo/a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHUS;

CITOCOOHOCTh OIIEHUBATh CHUTYaIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JMYHOTO BKJIaJa B TIOCTPOCHHE YCTOMYMBOro OYIyIIEro;

OTBETCTBEHHOE OTHOIIECHHUE K CBOMM POJUTEIISIM, CO3JAHUIO0 CEMbU HA OCHOBE
OCO3HAHHOT'O TIPUHATHS IICHHOCTEH CEeMEHWHOW JKM3HHM B COOTBETCTBUH C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHUI;



MOHUMAaHUE SMOIMOHAIBHOTO BO3JIEUCTBUS KUBOM MPUPOIBI U €€ 1IEHHOCTH;

TOTOBHOCTH K CAMOBBIPKCHHIO B PA3HBIX BUaX UCKYCCTBA, CTPEMIICHUE
IPOSIBIIATH KA4€CTBA TBOPUYECKOM JINYHOCTH;

5) ¢u3uveckoro BocnUTAHHS, (GOPMHUPOBAHHS KYJIbTYPbI 3I0POBbsI U
IMOIMOHAJIBLHOI0 0J1aroNoJTyYHusi:

NOHMMaHUE W peajdu3anus 30pOBOro © 0Oe3omacHoro obpasza KHU3HU
(3mopoBO€  TUTaHWE, COOJIOJICHWE TUTUEHWYECKUX TPaBWJI ©  HOPM,
COTAaHCUPOBAHHBIA PEXKUM 3aHATHH © OTABIXA, peryisapHas (u3ndIecKas
aKTUBHOCTH), OEpPEXKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOIO OTHOUIIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHUE I[EHHOCTH TPaBWJI WHIAWBUAYAJIHbHOTO U  KOJUIGKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAITUAX, YTPOXKAIOITUX 3JI0POBBIO U )KH3HU JIFOCH;

OCO3HAHHE TMOCJEACTBUI M HENPUSTHS BPEIHBIX MPUBBIYEK (YMOTpeOsieHUs
QJIKOTOJIsI, HAPKOTUKOB, KypEeHUSI );

6) TPy 10BOT'0 BOCTIMTAHMSI:

TOTOBHOCTh K TpPYIdy, OCO3HAHHWE LIEHHOCTH MAacTepCTBa, TPYIOIIOOUE;
FOTOBHOCTh K aKTUBHOW JESATEIBHOCTH TEXHOJIOTMYECKOU U COLMAIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TIAHUPOBATH U CAMOCTOSTEIIHHO

BBITIOJTHATD TaKYIO EATCIbHOCTH;

UHTEpEC K pa3IMuHbIM cepaM MnpodhecCHOHANbHON JeSTEIbHOCTH, YMEHHUE
COBEpIaTh OCO3HAHHBIA BBHIOOP Oyaymie mpodeccu W peasu30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO MU CamMOOOpa30BaHUIO Ha
NPOTSKEHUN BCEH KU3HM;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMS :

AKOJIOTHYECKH TIIeJIeCO00pa3HOe OTHONICHHE K MPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIILIEHWE YPOBHA JKOJOTUYECKOM KyJNbTYphl: TNPUOOpPETEHHE OIbITa
IUTAHUPOBAHUS TIOCTYMIKOB W OIICHKM WX BO3MOXHBIX TOCIEACTBUN IS
OKPYXaKOUIIEH CPEIbL;

OCO3HAaHME TJI100aJBbHOrO XapakTepa JKOJIOTHYECKUX MpoOJieM U MyTed HX
peIlICHHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUH OHOJOTUU
3HaHWSI W YMEHUS TPU PEIICHUH TMpoO0JeM, CBS3aHHBIX C PpalHOHATBHBIM
NIPUPOIOIIONIB30BaHUEeM  (COONIFOICHWE  TIPaBWJI  TOBEACHUS B TIPHPOJE,
HAIPaBJICHHBIX HA COXpPaHEHUWE pPABHOBECHUS B HDKOCHCTEMaX, OXpaHy BHUJOB,
AKOCHCTEM, Orochepsl);



AKTUBHOE HENpUITUE JEUCTBUM, TMPUHOCAIIMX Bped  OKpYKaroulen
OPUPOTHON cpesie, YMEHHE NPOTrHO3UPOBATH HEOIArONPHUSATHBIE SKOJOTHUYECKHE
NOCJIEACTBUA MPEANPUHUMAEMBIX ACHCTBUI U MPEIOTBPAILATD UX;

HAJIMYKE PA3BUTOTO IKOJIOTMUYECKOTO MBIIUICHHS, SKOJIOTMYECKON KYJIbTYpBHI,
OIbITa NEeATENbHOCTH AKOJIOTMYECKOMN HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHAIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JI€ATETbHOCTH SKOJOTMYECKOU
HANpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIHAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPILIECHCTBOBAHHUE SI3BIKOBOM M YWTATEIbCKOW KYJIBTYPhl KaK CpPEICTBA
B3aUMOJICHCTBHS MEX]TY JIFOJbMU U MIO3HAHUS MUPA;

NOHMMaHUE Crneuu@uKU OHOJIOTMM KaK HAyKHh, OCO3HaHHMS €€ polu B
(GbopMHUPOBAaHUU PALMOHATBHOTO HAYYHOT'O MBIILIEHUS, CO3JaHUM IEIOCTHOTO
IOpECTaBICHUsI 00 OKpY)KarolleM MHUpPE KaKk O €IUHCTBE MPHUPOJbI, YeJIOBEeKa U
oOuiecTBa, B IO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEM W pEeUIeHUuU MpodiieM
COXpaHEeHUs! IPUPOAHOIO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHUU JJISI COBPEMEHHOM HHUBHIM3AIUU:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JAaHHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pElIaThb PECypCHble  MNpPOOJIEeMbl  Pa3BUTHA
YeJIOBEYECTBA, MOUCKA MyTeH BBIXO/A U3 TI100aTbHBIX HKOJIOTHYECKUX MpodiieM U
obecrieueHusi Mepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCTOJIb30BAaHUIO MPHUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OWMOJIOTMYECKUX 3HAHUM B IENsIX
MOBBIILIEHUA OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydJaroruxcs, GpopmMupyemon
pY U3y4YEHUU OUOJIOTUH;

NOHUMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIIOJNb30BaTh TIOJy4yaeMble 3HAHUS MJis aHaiu3a W
OOBSICHEHHS SIBICHUN OKPYXAIOUIEro MUPa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS HAa OCHOBE HAy4YHbIX (DAKTOB H
UMEIOIINXCS JaHHBIX C LIEJIbI0 MTOJIYYEHHUS IOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BAaTh OMOJIOIMYECKUE 3HAHUS JUIS
pelieHus Npo0JieM B peaabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHE ILIEHHOCTU HAy4YHOM [ESITeNbHOCTH, TOTOBHOCTb OCYLIECTBISATH
IIPOEKTHYIO U UCCIIEIOBATENBbCKYIO IEATEIbBHOCTh MHANBUYAIbHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO |
caM000pa3oBaHWI0, K AKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHUM TO OWOJIOTHH B
COOTBETCTBHH C >KU3HEHHBIMU MMOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yabTaThl OCBOCHUSI yueOHoro mpeamera «buosnorus»
BKJIIOYAIOT: 3HAuMMble i1  (OPMHUPOBAHHS MHUPOBO33PEHUSI O0yUYaIOIIUXCSA
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIICHAYYHbIEC MOHSTHUS, OTPaXKaIoIIne
LEJIOCTHOCTh HAY4YHOM KapTUHbI MHpa U choeuuduKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHs, SBJICHUE, MPOILECC,
CUCTEMa, Hay4YHBIN (akT, MPUHIMUII, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIEOBaHME,  HAOIIOJICHHE, HW3MEpPEHHE, SKCIEPUMEHT U  JPYrux),
yHUBEpCalibHble ydeOHble JCHCTBUS (MO3HABaTeNIbHbIE, KOMMYHHUKATHBHBIE,

PETYISTUBHBIE), o0ecreynBarome dbopmupoBaHue (GyHKLIHOHATBHOU
IPaMOTHOCTM M  COLMAJIbHOW KOMIIETEHIMH OOy4Yaroluxcsi, CHOCOOHOCTb
oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCLUILUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS M  YHUBEpCaJbHble y4eOHbIE JEHCTBUS B
II03HABATEILHOW M COLMAJIbHOM MPAKTHUKE.

MeranpenMeTHble PE3yJbTaThl OCBOEHHUS MPOrpaMMbl CPEAHEro OOIIero
0o0pa30BaHus JOJKHBI OTpaXXaTh:

Osaagenue YHHBEPCAJIbHBIMHA yueOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMM:

1) 6a30BbIE JIOTHYECKHE eHCTBHUSI:

CaMOCTOSITENbHO  (OpMyNIHpOBaTH M aKTyalU3upoBaTh  MpoOieMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTMYECKOT'O MBIILICHUS
(aHayM3a, CMHTE3a, CPaBHEHMS, KiIacCU(pUKAIIIHA, 0000IICHUS), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHHA (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH TTOHATHSIMH);

ONpeAeNsITh LEeIu JeATeTbHOCTH, 3a/JaBas IMapaMeTpbl M KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTB PE3YyJIbTaThl I€ATEIbHOCTH C ITOCTABIECHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUI
YKUBOU MIPUPOJBL;

CTPOUTH JIOTMYECKHE pacCyKIeHUs (MHIYKTUBHbIC, JEIYKTUBHbBIE, IO
AQHAJIOTUH), BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B pPACCMATPUBAEMBIX
ABJICHUAX, (DOPMYIUPOBATH BHIBOJbI U 3aKJIFOUEHUS;

OPUMEHSATh  CXEMHO-MOJENbHbIE  CpelncTBa IS IpeICTaBIECHUS
CYIIIECTBEHHBIX CBSI3€H U OTHOIICHHM B M3y4aeMbIX OMOJOTUYECKUX OOBEKTax, a



TAK)K€  NPOTUBOPEUMI  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pas3JIMUHBIX
UH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PELIECHUs MPOOJIEMBbl ¢ YYETOM aHalM3a UMEIOLIUXCS
MaTepHUaJIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKH IOCIIEACTBUMN AESITEIbHOCTH;

KOOPJMHUPOBATbL W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAJBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEATUBHOE MBILUIEHUE IPU PELICHUH )KU3HEHHBIX IIPOOJIEM.

2) 06a30BbIe HCCJIEI0OBATEILCKHE NeiiCTBUS:

BJIa/IETh HABbIKAMH Y4E€OHO-UCCIEA0BATEIbCKON U MPOEKTHOM €SI TEIbHOCTH,
HaBbIKaMM  pa3pelieHust MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITIOMCKY METOJIOB PELICHUs IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOA0B NIO3HAHMS;

UCIIOJIB30BAaTh PA3JMYHBIE BHJBl JESATEIBHOCTH IO ITOJYYEHHIO HOBOTO
3HaHUS, €ro HHTEpIpeTaly, NpPeoOpa3oBaHUIO M NPHUMEHEHUI0 B Yy4YEOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3AaHUN YUE€OHBIX U COLIMAIBHBIX POEKTOB;

(opMHUpOBaATh HAYYHBIN TUI MBILUIEHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATHSAMHU U METOJAMHU;

CTaBUThb U (HOpMyNIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOMU
NEATEIBHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJLITh [IPUYMHHO-CIIEACTBEHHBIE CBSI3M W AKTyaJIU3MpOBATH 3aaady,
BBIJIBUTaTh THUIIOTE3Y €€ pELICHUS, HAaXOIWTh APTyMEHTHI I JOKa3aTeIbCTBA
CBOMX YTBEPKJICHMM, 3a/1aBaTh IapaMETPbl U KPUTEPUU PELLICHNUS;

AHAJIM3UPOBATH IIOJYYEHHBIE B XOAE PELIEHHUs 3aJa4ud PE3yJbTarhl,
KPUTHYECKHU OLIEHMBATH UX JTOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSX;

JaBaTh OLICHKY HOBBIM CHUTyallUsM, OLICHUBATb HPUOOPETEHHBIN OIBIT;

OCYILIECTBIISTH LI€JICHANPAaBICHHbII MOUCK MEPEHOCca CPEACTB U CIIOCOOO0B
JeMcTBUS B MPO(ECCHOHAIBHYIO CPEY;

YMETb NIEPEHOCUTh 3HAHUS B I03HABATEIBHYIO U MPAKTUYECKYIO 001acTH
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 001acTeill;

BBIJIBUTaTh HOBBIE WJEH, NMPEMIAraTh OPUTMHAJIBHBIE MOAXOAbI U PELICHHUS,
CTaBUTb MPOOJIEMBI U 33J1a4H, JONMYCKAIOIINE aJbTEPHATUBHBIEC PEIICHUS.

3) pa6ora ¢ uHpopManueii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTE yueOHOro
nocoOusi, HAay4YHO-TIOMYJAPHON JUTEparype, OHOJOTMYECKUX CJIOBapsAX H
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbBIX, B VIHTepHETE), aHaIu3upoBaTh



UHGOPMAITUIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
€€ TOCTOBEPHOCTh ¥ HETIPOTUBOPEUYUBOCTb;

dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IWMYHBIE METOABI NPU MOUCKE U
otbope Ouonorndeckod mHpOpMarK, HEOOXOIUMOM JJIsl BBITTOJHEHUS Y4EOHBIX
3a/ay;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HHGOPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHiA, COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIB30BAHUS PA3IMUHBIX
TIOUCKOBBIX CHUCTEM,;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAJbHYIO  (QOpMy  IpencTaBICHUS
Oouonornyeckor nHpopmaruu (Cxembl, rpapuKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH
" Ipyroe);

UCIIONIb30BaTh HAyYHbIA SA3BIK B KauyeCTBE CpeACTBAa IMpu padore ¢
Ouosnornyeckod uHPOpMAIMEH: NPUMEHITh XUMUYECKHUe, (U3HUYECKUE W
MaTeMaTUYeCKUe 3HAKH U CUMBOIIBI, (OpMyJbl, abOpeBHATypy, HOMEHKIATYpY,
UCTIONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIHMYECKHE  CPENICTBA
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  PACMO3HaBaHWA W 3alUTHl  HMH(OpPMAIIUH,
UH(pOPMAIIMOHHON 0€301aCHOCTH JTUYHOCTH.

OBJiaieHUe YHUBEPCATbHBIMH KOMMYHHUKATUBHBIMHM el CTBUSIMM:

1) obmenme:

OCYILIECTBIISATh KOMMYHHUKAIIMU BO BCeX c(pepax *KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJore WIM AUCKYCCHU TIO CYHIECTBY OOCYXKIaeMol TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeiaraeMoiu
3aJlauM, YYUTHIBATh UHTEPECHl U COIJIACOBAaHHOCTh MO3MIMNA APYTUX YYaCTHUKOB
JIMAJIora Win JUCKYCCHH);

pacrmo3HaBaTh HeBepOaJbHBIE CpEICTBAa OOIIEHUS, TNOHWMATh 3HAuYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUSI KOH(MIUKTHBIX CHUTYaIUM,
YMETh CMSITYaTh KOH(JIUKTBI U BECTH IEPErOBOPHI;

BJAJIETh Pa3IUYHBIMH CHOCO0aMU OOIEHUS U B3aUMOJIEHCTBUS, MOHUMATH
HaMEpEeHUs IPYTUX JII0JIeH, MPOSABIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU (hopme GOopMyITUpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C MCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYaJIbHON
paboThI IPH pelIeHUH OHMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBBIX (POPM B3aUMOACUCTBUSA MIPH PEIICHNN YU4eOHOM 3a1a4u;

BBIOMpATh TEMATHKY M METOJIbl COBMECTHBIX JACUCTBUI C Yy4E€TOM OOMIMX
UHTEPECOB U BOBMOXKHOCTEH Ka)10ro YieHa KOJIJICKTHUBA;



NPUHUMATh [EIM COBMECTHOW  JIEATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS 10 €€ JOCTHXKEHHIO: COCTAaBJISATHh IUIAH JICHCTBUM,
pacupenensTh poiad € y4ETOM MHEHMI YYacTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETO BKJAJA U KaXIOr0 YYaCTHHKAa KOMaHJIbl B
001Ul pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE TIPOEKTHI, OLIEHUBATh WUJEW C TO3ULIHUH HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TIO3UTUBHOE CTPATETUYECKOE IMIOBEIACHUE B Pa3IUYHBIX
CUTYaIUSIX, IPOSBIIATh TBOPYECTBO M BOOOpaKEeHNE, OBITh MHUITUATUBHBIM.

OBjaieHNe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMHY J1€iiCTBUSIMMN:

1) camoopraHu3amms:

UCIIOJIb30BaTh OWOJIOTMUECKUE 3HAHUS [JIS BBIABJICHUS TPOOJIEM U HX
pENICHUS B )KU3HEHHBIX U YI€OHBIX CUTYAIUIX;

BBHIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUW IIEJIEBbIE U CMBICIIOBBIE
YCTAHOBKHM B CBOMX JECHCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K JKUBOU IMPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIPHO OCYILIECTBIISITh MO3HABATEIBHYIO JESTENBHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJja4yu B 00pa3oBaTEIbHON
NEATENbHOCTH U JKU3HEHHBIX CUTYalUsIX;

CaMOCTOSITETTLHO  COCTABJISITh IUJIAaH pEHICHWs TMpoOJeMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEHN U MPEIMOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

pacHIMpATh paMKH y4€OHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JIeNiaTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO M TMPOSIBICHUIO IIUPOKON SPYIUIMHA B
pa3HBIX 00JIACTSAX 3HAHWM, ITOCTOSIHHO TIOBBINIATh CBOW 0Opa30BaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B NIEATEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIBTATOB LENSAM;

BJIAJ€Th  HABBIKAMM  IO3HABATEJIbHOM  pediaekcuu KaK  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MIPOIECCOB, HUX pE3yJbTATOB U
OCHOBaHHM, MCIOJIB30BaTh MPUEMBI PeIEKCUU ISl OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'0 PELICHUS;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMAThH pEIIEHUS IO HUX
CHUKEHHUIO;



IPUHUMAaTh MOTHBBI W apryMEHThl JPYrUX IpU AaHAJINW3E€ pPe3yJbTaTOB
NEeATEIbHOCTH;

3) npuHATHE ce0s U IPYTUX:

NPUHUMATh ce0s1, IOHUMAasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

IPUHUMAaTh MOTHBBI W apryMEHThl JPYrMX IIpH AaHAJIW3E€ pPe3yJIbTaTOB
NEeATEIbHOCTH;

NPHU3HABATh CBOE NIPABO U MIPABO JIPYTrUX Ha OLIMOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MHUP C MO3UIIMH JPYTOro YeaoBeKa.

NPEJAMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbrarhl ocBoeHUs mporpammbl COO mo Ouonorud Ha
0a30BOM YpOBHE BKIIIOUAIOT crienuduueckue s yueOHoro npeamera «buomorusy»
HAYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEUCTBUM MO OCBOCHUIO, HHTEPIPETAIIUU U
npeo0pa3oBaHUIO0 3HAHUM, BUIBI JAESITEIHOCTU IO MOJTYYEHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHWUW B Pa3jIMYHbIX YUYEOHBIX CHUTYallUAX, a TaKXKE B peajbHBIX
KU3HCHHBIX CHUTYaIMsIX, CBS3aHHBIX ¢ Owonorued. B mporpamme mpeameTHbIe
pe3ynbTaThl MPEACTABIECHBI IO FO1aM 00yUYEHUS.

[IpenmerHbie pe3ynbTaThl OCBOCHMS yueOHoro npeamera «buonorus» ¢ 10
K1acce JOMKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTUU B CUCTEME HAYIHOTO
3HAHMSI ECTECTBEHHBIX HAyK, B (DOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpAa U HAYYHOTO MHPOBO33PEHHs, O BKJIAJE POCCHUHCKUX U
3apyOEKHBIX yU€HBIX-OMOJIOrOB B pa3BUTHE OHONOTUM, (YHKIIMOHATHHOM
IPaMOTHOCTH Y€JIOBEKA ISl pEICHUS KU3HEHHBIX 3a/a4;

YMEHHE pPacCKpbIBaTh COJIEpkKAHUE OUOJOTMYECKUX TEPMHUHOB M TOHSTHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTaboau3M (0OMEeH BeNIeCTB U MPEBpallCHUE
HHEPTHH), TOMEOCTa3 (CaMOPEryJisiusl), YPOBHEBASI OPraHU3AIMS KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PEPOIYKLIHS), HACIEACTBEHHOCTh, U3MEHUNBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallOHHAsA, IIEHTpajbHAsg JOrMa MOJEKYJIsipHOW Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yueHus (0 1eHTpax MHOrooopasus u
MPOUCXOXKAEHUS KyJIbTypHbIX pacTenuit H. WM. BaBunoa), onpenensiTe rpaHUIlb]
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BIIaJIETh METOJAMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOIOCHUE U
ONMCAHHUE JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHWW, OpraHU3alds U MPOBEICHHE
OMOJIOTUYECKOrO  DKCIIEPUMEHTA,  BBIABM)KEHHE  THUIIOTE3bI, BBISIBJICHUE
3aBUCUMOCTH MEX]y MCCIEIyEeMbIMH BEIMYMHAMU, OOBICHEHHE IMOITYYEHHBIX



pEe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHSTHM, TEOpUH U 3aKOHOB, YMEHHE
JIeNIaTh BHIBOJIBI HA OCHOBAHUU TIOJMYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJCNATH CYIIECTBCHHBIC MPU3HAKH BUPYCOB, KJICTOK MPOKAPHUOT U
JyYKapuoT, OMHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPTraHW3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEUIECTB M MPEBpAIECHUs] SHEPTrUU B KJeTke, (poTocuHTE3a,
IUTACTHYECKOTO W DHEPreTHYeckoro oOMEHa, XEMOCHHTE3a, MHUTO03a, MeHo03a,
OIJIOMOTBOPEHUS, PA3MHOKEHHUS, WHIWBHIYAIBHOTO pPAa3BUTHS OpTraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHSATh MOJyYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOIOTMYECKHX
IIPOLECCOB U SIBJICHUM, JUISl NIPUHSATHSA MPAKTUUYECKUX PELUICHUH B MOBCEIHEBHOU
KU3HU C LeJbl0 obOecriedeHrs O€30MacHOCTU CBOEro 370pOBbSi U 370POBbs
OKPYXAIOIUX JI0JeH, COOII0IEHHUsST HOPM I'PaMOTHOTO TIOBEICHHS B OKpYXKarolen
NPUPOJHON Cpele, MOHUMaHWe HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHXKECHUN
COBPEMEHHOU ounonorun u OMOTEXHOJIOTUH UL PAIMOHAIILHOTO
IPUPO/IOTIOIB30BAHNS;

yMEHUE pelaTh JJIEMEHTApHbIE TEeHETUYECKHE 3a/layd Ha MOHO- H
TUTHOPUIHOE CKpEIIMBaHUE, CICIUICHHOE HACJIeIOBAaHUE, COCTABJISITH CXEMBI
MOHOTHOPHUIHOTO CKPEUIWBAHMS JJIsI TpeICKa3aHWus HACJICIOBAHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOIHATH JIA0OpAaTOpHbIE M IMpaKTHUYECKHe paboThl, COOJIIOAATH
npaBmiIa Mpu padoTe ¢ y4eOHBIM U JIa00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHOOPMAIUIO
OMOJIOTMYECKOTO  COAEp)KaHUs, BKIIOYAIONIYIO IICEBIOHAYYHbIC 3HAHUSA U3
Pa3IUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOpPMAIIMH, HAYIHO-TIOMYJISIPHbIE
MaTepHallbl), STUYECKHUE AaCIEKThl COBPEMEHHBIX HWCCICIOBAaHUNH B OWOJIOTHH,
MeAUITMHE, OMOTEXHOJIOTHH;

yMEHHE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIECHUS,
00001as Ouosornueckyro MHGOPMAIMIO U3 HECKOJIbKHX MCTOYHHUKOB, TPAMOTHO
WCIIOJTb30BaTh TIOHATUWHBIN anmapaT OUOJIOTHH.

[IpenmeTrHble pe3yiabTaThl OCBOEHUS yueOHoro mpeamera «buonorus» 6 11
K1acce JOMKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJIOTHUU B CUCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAyK, B (OPMUPOBAHWHM COBPEMEHHOW €CTECTBEHHO-
HAyYHON KApTUHBI MHpa W HAYYHOTO MHPOBO33PCHHS, O BKIAIE POCCHHUCKHUX WU
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHAIBHOM
IPaMOTHOCTH YE€JIOBEKA ISl pEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE DPACKPBIBATh COJEpKAHUE OMOIOTMYECKHX TEPMUHOB WU TIOHSTHM:
BU/I, TOMYJISALUSI, TEHODOH/, IBOIIONMS, ABWKYIIUE CUIIBI ((PaKTOPBI) BOIIOLNH,
PUCIIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30BaHUE, IKOIOrHUYEecKue (PaKTopsl,



DKOCHCTEMa, TPOMYICHTHI, KOHCYMEHTBHI, PEIYICHTHI, IENH  UTaHWUS,
9KOJIOTHYEeCcKasl TupaMmia, OnoreoreHos, ouocdepa;

yMEHHE W3JIaraTh OWONOTHYECKHE Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAas TEOPUS DOBOJIOINN), 3aKOHBI W 3aKOHOMEPHOCTH
(3aponpimieBoro cxoxactBa K. M. Bbapa, depenoBaHusi TJaBHBIX HAMPABICHUN U
nyreit sBomonuu A. H. CesepuioBa, yuenust o 6uochepe B. M. Bepraackoro),
OTIPEAENISATh TPAHUIIBI HX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIIaJIETh METOJaMU HAYYHOTO ITO3HAHUS B OMOJIOTHH: HAOIOICHUE U
ONKMCAaHHUE >KUBBIX CHCTEM, IMPOIIECCOB U SIBIICHWW, OpraHU3alus U TMPOBEICHHE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBM)KCHHE  THUIIOTE3HI, BBHISIBIICHUC
3aBUCUMOCTH MEXIY HCCICIYEMbIMH BEIMYMHAMH, OOBSICHCHHE TIOTyYEHHBIX
pe3yJIbTaTOB, MCIOIb30BAaHHBIX HAYYHBIX TOHSATHH, TEOPUH M 3aKOHOB, YMCHHE
JIeNIaTh BHIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICTATh CYIIECTBEHHBIC MPU3HAKKA CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHJIOB, TOIYJSINN, TMPOMYIEHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOTeOIIeHO30B W JKOCHUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACJIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pAa30BaHMS, MPHUCIIOCOOIECHHOCTH
OpPraHWU3MOB, JEUCTBHUS DKOJOTHYECKHX (PAKTOPOB HA OPTaHU3MBI, TEPEHOCa
BCIIECTB M TIOTOKA DJHEPTHH B DSKOCHCTEMaxX, AHTPOIMOTCHHBIX WM3MEHCHUW B
AKOCHCTEMax CBOCH MECTHOCTH, KPYTOBOpOTa BEIIECTB M OHOT€OXHMHUYECKUX
IIUKJIOB B Onocdepe;

yMEHHE TPUMEHSATH TOJIyYCHHBIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHX
IIPOLIECCOB U SIBJIICHUM, IUI NMPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KHU3HU C LEIpl0 obOecriedeHus Oe30MacHOCTU CBOETO 370pPOBbsl U 370POBbS
OKPYXAIOIIUX JTI0JIeH, COOII0ICHUST HOPM TPaMOTHOTO TIOBEJICHHS B OKPYXKaIOIen
NPUPOAHON Cpeje, MOHUMaHWe HEOOXOAMMOCTH WCIIONB30BAHUSA JOCTIKCHHUM
COBpPEMEHHOW OMOJIOTHH JIJISl pAllMOHAILHOTO MPUPOAOIIOIE30BaHNS;

YMEHHE peliaTh JJIEMECHTapHbIE OWOJIOTMYECKUE 3a/1au, COCTABISATH CXEMBI
nepeHoca BeleCTB U SHEPTUH B SKOCUCTEMAaX (LIETH MUTaHUs);

YMEHHUE BBINNOJHATh JIA0OPATOPHBIE M MPAKTHYECKHE pPadoOThI, COOJIIOAATH
npaBujia Mpu padboTe ¢ yaeOHbIM U J1TA00paTOPHBIM 000PY0BaAaHUEM;

YMEHHE KPHUTHYECKH OICHUBAaTh W HHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTUYECKOTO  COMEP)KAaHMsI, BKJIIOYAIONIYI0 IICEBJAOHAYYHBIC 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIIMH, HAYIHO-TIOMYJISPHBIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OOadbHBIE  AKOJIOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTHU, (HOPMHUPOBATH 11O OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UITHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC TMHCHMEHHBIE M YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYIO MH(OPMAILIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCTIOBH30BaTh MOHATUHHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB u TeM undposbie
Ne ni/m pasi KonTponbubie | IIpakTHyeckue (mudpp )
NporpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoTsI
pecypchbl
bu6mmorexa [{OK
L bronoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI M X OpTaHU3ALUS 1 bubamorexa [IOK
P . https://m.edsoo.ru/7f41c292
. but6mmoreka [JOK
3 X 8 1
MMUYECKHUI COCTaB U CTPOEHUE KIIETKH httos://m.edsoo.ru/7fA1c292
but6mmoreka [JOK
4 HKHSHCACATEIRHOCTS KICTKH 6 1 https://m.edsoo.ru/7f41c292
5 Pa3sMHOXKEHME U UHAUMBULYAIIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpPTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh ¥ U3MEHYMBOCTH 8 15 bu6mmoreka [IOK
OpraHM3MOB ' https://m.edso0.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
but6mmoreka [JOK
P 1 1
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 4



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

11 KJIACC

KounyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/ie/ioB U TeM uugpoBbIe
Ne /o P Konrpoabubie | IIpakTnyeckue (mipp )
MpPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcebl
bu6nuorexa [HOK
L IBOIMIOUHOHHAS GHOOTHS d L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHNE 1 pa3BUTHE KU3HU Ha 9 1 05 bubnmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmnoreka LJOK
3 OpraHu3Mbl U OKpYKaroIias cpeia 5 1 https://m.edsoo.ru/7f41cc74
bu6numorexa [IOK
4 0 9
Co00111ecTBa ¥ IKOJIOTUICCKHE CUCTEMBI httos://m.edsoo.ru/7fA1cc74
bubmnoreka [JOK
> Pesepaiioe Bpens 2 1 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 25



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

IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
N Konn4yecrBo yacos DJIeKTPOHHbBIE
[
u/n Tema ypoka Beero Kontpo IpakTtn | uuppoBbIE
JbHbIE YyecKHe odpa3oBaTejibHbIE
padoThI padoTbl | pecypchbl
bubnunorexa [IOK
1 Buosorus B cuctemMe HayK 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
, | Vo ot et oo T e | s B 0K
P AOB TIpH 133 ' https://m.eds00.ru/863e6122
OMOJIOTHYECKUX O0BEKTOBY
3 5 1 bubmmnorexa IJOK
HOJIOTHYECKUE CUCTEMBI, POIIECCHI U KX U3YUeHUE httos://m.eds0o.ru/863e6564
4 X . B 1 bubmuorexa [JOK
UMUYECKHUI cOCTaB KJIETKH. Boia u MuHEepaIbHbIE COU https://m.edsoo.ru/863e674e
5 5 C 5 1 but6mmoreka [JOK
G, L-OCTAB 1 CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
depMeHThI — OMOJIOTHIECKHE KaTaH3aTOPbL. JlabopatopHas Bu6miorexa [[OK
6 pabota Ne 1 «l/3ydeHne KaTaTUTHYCCKON aKTHBHOCTH 1 0.5
https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WIIA KaTanas3bl)»
7 v B 1 but6mmoreka [JOK
[VICBODL. JIHITHABE https://m.eds00.ru/863e6870
bubmmoreka [IOK
8 1
Hyxnentosgie kucrotel. AT® https://m.edso0.ru/863e6d5c
9 i K1 1 bubmuorexa [IOK
CTOpHS © METOJIbI U3yueHUs KieTku. Kietounas Teopust https://m.eds0o.ru/863e6688
10 Krnetka xak nenoctHas )KuUBasi CUCTEMA but6mmoreka [JOK
11 CrpoeHue 3ykapuoTndeckoi kietku. Jlaboparopuas pabora Ne 05 Bubnnoreka [TOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

2 «I/I3yquI/Ie CTPOCHUSA KIICTOK paCTeHHﬁ, JKHUBOTHBIX, FpI/I60B 151

OaxkTepuil o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax u
WX OTIICAHHE)

https://m.eds00.ru/863e6ff0
https://m.edsoo.ru/863e716c

12 OOMeH BelEecTB WM META00IU3M bubmorexa LIOK
https://m.eds00.ru/863e766¢

13 dorocunTe3. XeMOCHHTE3 Bubanoreka LIOK
’ https://m.eds00.ru/863e7c98

14 DHepreTuvecKkuii 0OMeH bubmorexa [[OK
https://m.edso00.ru/863e7aae

15 ﬁ(;g:pe;il;gaing6§£f§f 3 Jigjafgﬂli(e);;;;g P;pll\f:;; 133. KIIETKaxX 0.5 bubmorexa LIOK
KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKPOITpENapaTax» https://m.eds00.n/863e7dcd

16 BuocunTes Oenka. Peakiiys MaTpUYHOIO CHHTE3a Bubmorexa LOK
’ https://m.eds00.ru/863e796e

17 Tpancnauus — 6uocuHTe3 Oenka bubmaorexa [[OK
https://m.eds00.ru/863e796e

18 Hexnerounsie GOpMBI )KU3HU — BUPYCHI Bubmoreta LIOK
https://m.edso0.ru/863e7540

bu6nunorexa [IOK
19 ®DOpMbI pa3MHOXKEHHUSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso00.ru/863e831e

. but6mmoreka [JOK
20 Meiio3 https://m.edsoo.ru/863e7f4a

g | Sopmeomsue n pme orena aerox Oosorepee b5 | Db LOK
KJIETOK Ha TOTOBBIX MHKpPOIIpErapaTax» https://m.edsco.ny/863e51b6

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmorexa LOK
https://m.eds00.ru/863e8436

bubnunorexa [IOK

23 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U M3MEHYHUBOCTH

https://m.edsoo.ru/863e86f2



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

BaKOHOMepHOCTI/I HacCJICAOBaHHUA IPU3HAKOB. MOHOFI/IGPI/II[HOG

bu6nunorexa [IOK

24 1
CKpEILMBAaHUE https://m.eds00.ru/863e8878

o5 JIuruOpuaHOE CKpeMBaHue. 3aKOH HE3aBUCHMOTO 1 bubnuorexa IIOK
HaCJIe0BaHUs IIPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOe HaclieZjoBaHuEe Ipu3HaKoB. JlaboparopHas padoTa

26 Ne 5 «M3yuenue pe3ynbTaToB MOHOTHOPUIHOTO U 1 05 bub6mmorexa LIOK
OUTUOPHUIHOTO CKpELIUBaHUs Y Jp030(UiIbl HAa TOTOBBIX ' https://m.eds00.ru/863e8c60
MHUKpOIpernaparax»

27 ['enetnka nona. HacnemoBanue npu3HaKoB, CHETUICHHBIX C 1 bubmmoreka [JOK
[10JI0OM https://m.eds00.ru/863e8c60
N3meHnunBocTh. HenacnencTeeHHas U3MEHYUBOCTD.

28 Jlabopartopnas pa6ota Ne 6. M3yuenne MoauduKaimoHHOM 1 05 bubmorexa [JOK
W3MEHYUBOCTH, IIOCTPOEHNUE BAPUALIMOHHOTO psifa U ' https://m.edso0.ru/863e8efe
BAPUALIMOHHON KPUBOM»

2 HzcnenCTBeHHaﬂ M3MEHYUBOCTD. JlaGopaTopHast pabota Ne 7. . - Bu6nnorexa LIOK
«AHanu3 MyTauui y 1po30¢uisl Ha TOTOBBIX : https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

30 r 1 bu6nmorexa [IOK

cHeTHita feropeKd https://m.eds00.ru/863¢8d78

31 PesepBHelit ypok. O600menue mo reme «HaciaeacTBeHHOCTh U 1
M3MEHYUBOCTH OPTraHU3MOB

30 C 1 bubmnorexa LIOK

CIICKILILL KAk HayKa 1 npotece https://m.eds00.ru/863e9214

33 M . 1 but6mmoreka [JOK

€TOJIbI U IOCTHKEHUS CEJIKIIMH PACTEHUN U KUBOTHBIX https://m.eds00.ru/86369214
34 5 1 bubmmoreka [IOK
HMOTEXHOJIOTHS KaK OTpacib POU3BOJICTBA https://m.eds00.ru/86369336
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KonuyecrBo yacoB DJIeKTPOHHBIE
Ne Koutpo IMpakTi nugposbie
nm | TeMaypoxa Bcero | JbHbIe yecKue o0pa3oBaTeJbHbIE
padoTsbI padoTsbI pecypcbl
1 DBOJIOIMS ¥ METOIBI €€ U3YUCHUS 1 bubmmorexa [IOK
https://m.edso0.ru/863ea20e
2 Hcropus pa3BuTHs MPEAICTABICHUI 00 YBOIIOIMA 1 Bubmorexa LOK
https://m.eds00.ru/863e9570
3 MiKpodBomoLs 1 bubnunorexa [IOK
https://m.edso0.ru/863e9cle
e s | MoK
MOP(OTIOTHIECKOMY KPHTEPHIO» https://m.edso00.ru/863e99c6
S JIBIOKyIIHE CHITHI (3JIeMEHTapHbIE (DaKTOPBI) SBOJTIOLIUT 1 Bubmorexa LIOK
https://m.edsoo0.ru/863e9da4
6 EcrectBenHblit 0T60p 1 ero HGOopMBbI 1 Bubmorexa LIOK
https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BOIONNH: IPUCTIOCOOIEHHOCTH OPTaHU3MOB U
7 BupooOpa3oBanue. JlabopaTopHas p%GOTa Ne 2 «Onucanue 1 05 bubmmorexa LIOK
MIPUCTIOCOOJIEHHOCTH OPraHu3Ma U €€ OTHOCUTEIHLHOTO https://m.edsoo.ru/863e9fde
XapakTepa
8 HampasiieHust 1 IyTH MaKpOIBOIIOIUH 1 bubamoreta LIOK
https://m.edso0.ru/863e9cle
9 HeoOpaTtMOCTh SBOIIOLUH
10 HcTopust sKM3HH Ha 3eMIIe U METOIbI €€ H3yUIeHUS
but6mmoreka [JOK
11 'MnoTe3sl MIPOUCXOXKICHHS )KU3HHU Ha 3eMIle 1

https://m.edsoo.ru/863ea5a6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

bu6nunorexa [IOK

12
PasBuTHe ®u3HU HAa 3eMIIe TIO ApaM U IIEPUOIaM https://m.eds0o.ru/863eabbe
13 paxrcenan pacors No 1 cllsyachme voxonaenn ocrarkos 05 | BuomoreraLIOK
P . P § i ' https://m.edsoo.ru/863ea8bc
pacTeHuil U )KUBOTHBIX B KOJUICKIIUSIX)
14 C bubmuorexa [JOK
OBPEMEHHAsl CUCTEMa OPTaHHMYECKOTO MHpa https://m.eds0o.ru/863ead8e
15 3 bubmuorexa [JOK
BOJIOLIA HCNOBCKA (AHTPOTIOreHEs) https://m.edso0.ru/863eac2c
16 but6mmoreka [JOK
JIBmxymiue cuibl ((hakTopbl) aHTPOTIOTeHEe3a https://m.eds0o.ru/863ead44
17 OCHOBHEIE CTaIUH 3BOJIOIUH YETOBEKA
18 q bu6nmorexa [IOK
€JI0BEYECKHUE PaChl U PUPOIHBIC aIaNTAI[UHU YeTOBeKa https://m.edsoo.ru/863eaea2
19 PesepBHblii ypok. O6061eHne no reMe «BosHUKHOBEHME U
pa3BUTHE KU3HU HA 3eMIIe»
20 DKOJIOTHs KaK HayKa
21 C 5 bubnunorexa [IOK
peabl OOUTAHUS U IKOJIOTHUICCKUE (PaKTOPBI https://m.edsoo.ru/863eafec
Abuotnyeckue gakropsl. Jlaboparopnas padota Ne 3.
29 «Moposornyeckre 0COOEHHOCTH PACTEHHUH U3 Pa3HBIX MECT 05 bubnnorexa IIOK
obutanus». Jlaboparopnas pabota Ne 4. «BnusiHue cBera Ha pocT ' https://m.edso0.ru/863eb10e
Y Pa3BUTHE YSPECHKOB KOJICYCa»
23 5 bubmuorexa [IOK
MOTHYECKHE (aKTOpEI https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKN Tomyssiiud. [IpakTraeckast
24 pabota Ne 2 «IToacyé€r miIOTHOCTH MOMYJISIUI pa3HBIX BUIOB 0.5
pacTteHui»
bubnnoreka [JOK
25 Coo0urecTBa OPraHM3MOB — OHOLEHO3 1

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

bu6nunorexa [IOK

26 DKOJIOTHYECKHE CUCTEMBI (IKOCHUCTEMBI) 1 httos://m.edsoo.ru/863eb46a
27 OCHOBHBIE MTOKA3aTEIN SKOCUCTEMbI. DKOJIOTUYECKUE MUPAMUJIBL. 1 bubmorexa IIOK
CsoiictBa 3xocucteM. Cykueccust https://m.edso0.ru/863eb5fa
28 [TpupoaHbIe YKOCUCTEMBI
29 AHTPOIIOTEHHBIE YKOCHCTEMBI
30 brochepa — riiobanbHas SKOCHCTEMa 3eMITH 1 ﬁ;:g;:::;;gg};%ebb%
31 3aKOHOMEPHOCTH CYILECTBOBAHUS Orocheps 1 BH6J_IHOTeKa LOK
https://m.edso0.ru/863ebd16
32 YenoseuecTBo B 6uochepe 3emin 1
33 CocyIecTBOBaHUE MIPUPOJIBI U YEJIOBEYECTBA 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/863ebale
34 PezeprHblil ypok. O606menue remsr «CoolriecTsa u 1
9KOJIOTHYECKUE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 11 knacc/ I[lonomapéra U.H., Kopaunosa O.A., Jlomununa T.E. u
npyrue; nox penakuueit Ilonomapéroit M.H., O01ecTBo ¢ orpaHi4eHHON
oTBeTCTBEHHOCTBIO M3narenbckuii neHtp «BEHTAHA-I'PA®y;
AxnmonepHoe o0mectBo «M3aatenscTBo «lIpocBenienue»

buonorus 10 knacc. [Taceunuk B.B., Kamenckuit A.A., Pyomios A.M. u apyrue

/Mlon pen. [Taceunuka B.B. U3narenscTBo "IIpocBemenne”

METOJIUYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISA
buonorus. 10—11 knaccel. bazosslit ypoBeHsb. [loypouHbie pa3paboTKu.:
y4ae0. mocodue ais obmieodpazopat. opranuzamuii / B. B. [1aceunuk, I'. T'.

[Bemos, T. M. Edbumosa.

2-e u31., ctep. — Mockaa : [Ipocsernienue,

2023. — 230 c. — (JIunus xu3HM).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mnorexa IJOK
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