MUHUCTEPCTBO IMPOCBEIIEHUA POCCUICKOM ®EJIEPALIUU
MunncrepceTBo oopasosanusi CBepiIOBCKOii 00J1acTH
Yunpasienue o0pazoBaHusi M MOJIOJE:KHOM MOJUTUKU Tamuukoro MO

MKOY "Tpouunkasa COILI Ne 50 "

PACCMOTPEHO YTBEPX/IEHO
PyxoBoautens IIMO Hupexrop
3enkoBa E.B. Jlemewena E.B.
[TpoTokomn Nel [Ipuka3z Ne 2908-01-O
oT «27» aBrycra 2025T. oT «29» aBrycra 2025T.
PABOYASA ITPOT'PAMMA
(ID 9032743)

yueOHoro npeamera «buosiorusi. bazoBbiii ypoBeHb»

115t ooyuaromuxest 10 — 11 kiaccos

. Tponuxkwuii 2025



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEJIEICHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETrO
obmero obpazoBanus B Poccuiickoii dexnepanuu, a TaKkKe IMOJIOXKECHHUS O
cnenuuke OMOJIOrHH, €€ 3HAYUCHUH B MTO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILIECTBOBAHMSI YEJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelCcTaBleHWE O IesIX, 00 oOmiei
CTpaTeruy OOy4YeHHs], BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpeICTBAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasjenaM H Temaw,
PEKOMEHTyEMYIO IMOCJIeI0BATEILHOCTh U3YUEHHUsI YUYEOHOro MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W MPEIMETHBIM pPE3yIbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHLHOM
JeATEeTbHOCTH/YUeOHBIX JEHCTBUM OOYYaIOMIMXCA 10 OCBOCHHMIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHMs.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHITMI TPEEMCTBEHHOCTH B H3yYE€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHHS, PEACTABICHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY KalolleW MNPHUPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueM OOIIEOMOIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUH O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHCBHOM KU3HU JJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TPO(QUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBAaHMIA UYEIOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
[EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIEW NPUPOJHOW Cpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTU YEJIOBEKAa HAa COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKJIATHON HAMPaBIEHHOCTH
ydebHOoro mpeamera «buosorus» MpoauKTOBAaHO HEOOXOAMMOCTBHIO OOeCreueHus



YCJIOBHM JUISl PELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpasi mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHE cpeaHero ooOmero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpPa, paclIUpseT U 0000IIaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIOIUHU, CO3JAET
yCJIOBHSI  JUIA: TO3HAHUS  3aKOHOB  JKUBOW  MPUPOIBI, (OPMHUPOBAHUS
(YHKIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHoOro obpasa
YKU3HH, SKOJOTUYECKOTO MBILICHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHUsA, COLHUAIN3ALMU
oOyuaronuxcs. M3ydyenne Ononoruu odecnednBaeT yciaoBHs sl (GOPMUPOBAHUS
WHTEIJICKTYyallbHBIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
NPECTaBICHUSAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHHM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY /I ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUs, MPEACTaBICHHOr0O B Mporpamme I
OHMoJOTHH.

Ot60p comepxkanusa yudeOHoOro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIuecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KYyJIbTYphI, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPY’KAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
XKU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITy>KaT OCHOBOM 71l (POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3aluu
OMOIOrHUecKOro 00pa3oBaHMUsL.

CTpyKkTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJIOTMM OCYILIECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
IBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIETYIOUIUE COAEPKATEIbHbIE TUHUU: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «Kierka xak Ouomornueckas cucrema», «OpraHu3m Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«OBOJIOIHUS KUBOH MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenr m3yuenus ydeOHoro mpeamera «buosorums» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOYYaIOIIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(PYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCITOJIB30BaTh ATH 3HAHWS I TPAMOTHBIX JCUCTBHI B OTHOIIEHWH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JlocTrxeHnue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a30BoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a]1ay:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAHUNH O OUOJOTHYECKUX TEOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUITOTE3aX, MPABHIIIAX, CIIyKAIMX OCHOBOU
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHHU3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHUe y OOYYAIOMIMXCS ITO3HABATEIBbHBIX, WHTCIUICKTYaIbHBIX H
TBOPYECKUX CIOCOOHOCTEH B MPOIECCE aHAIM3a JAHHBIX O MYTSX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTraHU3aIluy;

CTAaHOBJIICHHE Yy oOydaroumxcs oOmel KyJabTypbl, (YHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHUHN OOBSICHATH M OICHWBATH SBIICHUS OKPYIKAIOIIETO
MUpa JKMBOM MPHUPOJLI HAa OCHOBAHHM 3HAHUW W OIbITA, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOMIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKON JCSITCIIBHOCTH YENIOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTHH M arpoOMOTEXHOIOTHIA;

BOCMUTaHWE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOMIOICHUS dTHICCKHUX
HOPM IIPH TIPOBEICHUH OMOJIOTHYECKUX UCCIICIOBaAHUN;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIMICHUS YPOBHS
HKOJIOTHYECKOH KYJIBTYPBI, 11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEbHBIM YUE€OHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUYHbIE NPEIMETHI.



Jlst m3ydenusi Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero 0opa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heaemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOJIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONIMCAHMUE,
U3MEpeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuipl U cxeMbl: «MeTo bl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHE pa3IWYHBIX METOJOB MPH
M3YUYCHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAIbHBIX BelIeCTB B kieTke. [lommepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJTKOB.
HezaMeHnMbIe ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
(byHKITUU OCITKOB.



depmentsl — Ouonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamussbl.
OTnrunst epMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumuner:  Tpurmuuepuabl, Gochomunuab, crepouabl. [uapoduIbEHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBeie kucnotel: JHK wu PHK. Hykimeotuasl — MOHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIUH.

[{urosorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO bl U3YUEHUS KIETKH.

Knerka kak mnenoctHas xuBas cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHuyeckas U mpokapuornyeckas. OcoOeHHOCTH
CTpOEHHUs TMpOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU W
IpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Inazmatnueckas memOpana, e€ ceorictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opradHoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJpuM u T1uiactun. Bunbl mmactun. HememOpaHHbIe
OpPraHoOU/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONIH, PECHUYKH,
KIyTUKHA. OyHKIIMM OPraHOMI0B KJIETKU. BKitoueHus.

Anpo — perynaropHbslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. Ulneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrnipeneneHue XUMUYECKMX JJIEMEHTOB B HEXKHBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmupr u cxemsl: «llepuoanueckas TabnuIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOABIY, «buocunres 6enka», « CTpoeHre MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «CtpoeHne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CtpoeHue pacTUTENbHON KIETKH», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpaKkTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajlasbl)y.

JlabopatopHass pabota No 2. «M3ydyeHuwe CTpOeHHS KIETOK pacTEHUH,
JKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpENnaparax U HUxX
OIHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJIECTKH.

OOMeH BelIeCTB, WK MeTa00JIu3M. ACCUMUIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausiaue ycioBuii cpensl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OakTepruu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonmus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiun wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil uHpopmanuu B KiIETKe. | eHETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Poib pubGocom B
OounocuHTe3e Oenka.

Hexknerounsie popmbl xu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HEHHOTO IIUKJIAa BHUPYCOB.
baktepuodarn. bonesnm pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHUY) — Bo3Oymurens CIIM/Ia.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa.  [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crtpoenue JHK»,
«Ctpoenre u (PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHUeCcKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenre u xku3HeHHbM nuki Bupyca CIIN/da,
0aktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u Tpanckpumniusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblii 1UKJ, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenune xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruuyeckue OCHOBBI PA3MHOXKEHHSI U  WHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetkn — muto3. Craaum murto3a. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXKEHUS: JEJI€HWE HaJBOE, ITOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTraHMW3MOB, €r0 3HAYEHNE JJIS CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3HAYEHHUE MEHOo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBbIe kKese3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TameT (CrnepMaro30oujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIECHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK M cHepMaro30ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTreHe3). OMOpPHOHAIBHOE Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TMO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. Tumbl
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPSAMOE, HEmpsMoe (IMUYMHOYHOE). BimsHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemnmukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHE», «] aMeTOreHe3 y MIICKOIUTAIOIINX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmMato30u sl
MJICKOTIUTAIOMIETOY, «SHIeKIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «J/leJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHume muTO3a B KJIETKAaX KOHYHKA
KOpEINIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax».

JlaGoparopHas pabora Ne 4. «M3ydeHHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOMIPENaparaxy».

Tema 6. HacsiencTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKu. Mictopus pa3BUTHA T€HETUKU. Posib uToI0rnn
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKHM, MOJEKYJSIpHO-TeHeTHUeCKuil). (OCHOBHBbIE T'€HETHYECKUE
noHsTUsA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTIOJNb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . Mennenem.
MonoruOpuiHOe CKpenMBaHue. 3aKOoH ¢AuHooOpa3usi THOPHUIO0B TIECPBOTO
nokoyieHus. IlpaBuino JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
I'unoresa yuctoTel ramer. [1oHOE U HENMOTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKPEHIMBAHUS.
AHanuzupytolee ckpeumpanme. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JIJISL OTIPEICJICHHS TeHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO F€HOB. HapyleHnne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTnYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHbie OpraHusmbl. HacienoBaHue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBCHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHUYMBOCTH. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuMBHAs
U3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHasi U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYUHBI MyTaluil. MyTareHHbie (haKkTopshl.
3aKOH rOMOJIOTHYECKHUX PSAOB B HaclieAcTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEIIOBBIM, IIMNTOTCHETHYSCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJIIPHO-TE€HETUYECKHM. CoBpemenHOE ONPENIECIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTtBenuble 3a0ojeBaHUsS 4YEIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HU C HACJEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHepatuBHble MyTauuu. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-PecoBckuii, H. 1. BaBumos.

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE H  €ro
IUTOTCHETUYECKAass OCHOBa», «3aKOH pACHICIUICHUSI W €ro IHUTOreHETUYeCcKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIUBaHUEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
KUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
U3MEHUYMBOCTH», «MoaudukalroHHas W3MEH4YMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBu», « MyTarimoHHas ”3MEHUYHNBOCTHY.

O6opynoBanue: Mojaenu-amInKamun «MOHOTHOPUIHOE CKpEIIUBAHUE,
«Hemonnoe nmomunupoBanue», «JlurubpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOM.

JlabopaTtopHble M NpaKkTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKpPOIIpenapaTax.

JlabopaTtopHnas pabora Ne 6. «M3yueHne MoauUKAIIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOIO PsAJIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBlieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak HaykKa M IpolecC. 3apOXKICHUE CEJIEKUUU U JTIOMECTHUKALUS.
Yuyenue H. UW. BaBumoBa 0 1eHTpax TMNPOUCXOXKICHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHUuM. LIEHTpbI NPOHUCXOXKAECHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoACTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YHCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUAMHI.
Otnanénnas rtubpummuzanuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJIMIUIONIOB. JIOCTMIKEHHsI CENEeKIMU paCTeHHMM, >KUBOTHBIX U
MHUKPOOPraHU3MOB.

bHOTeXHOJIOTHA KAk OTpaciib NPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHoM JIHK wu TpaHcrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUMU.
KJiloHHpOBaHME BBICOKONIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosempl. MO —  reHeTruyecku
MOU(DUITUIPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauumu:

[Toptpersi: H. U. BaBunos, U. B. Muuypun, I'. /JI. Kapneuenko, M. O.
HMBanHos.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHuX KUBOTHBIX», «CoOpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamnus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekThI OWoOTexHOMOTHHY, «KileTouHbIe KYyIbTYpHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U eEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKY TUIO0B U KOPHETIIIOJ0B TUKHUX (POPM M KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble M mpakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHKEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKCTBO, JaOOPATOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulki BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUHU. DBOJOLMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxoncTBo U paznuune GayH u Gjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3UUUS SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTEed y BCeEX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAs M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3os1us 1 Murpanus.

EctecTBennbiii orbop — HampaBisiommii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6IeHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJOIUU. [Ipumepsl
MIPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMopdO3bl U UIUOA AT TAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkposBomorusi.  DPopMbl  IBONIONUU:  (HUIIeTUYECKas, JHUBEPreHTHA,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUN.

[IpoucxoxkieHue OT HecleuuaqTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs paualysl.

JlemoHncTpanum:



[Toptpetsl: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMuEcKOro MuUpa Ha 3emiiey, «3apoIbIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cyliectBoBanue», «EctecTBeHHBbI 0TOOP», «MHOroobpasmue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTanoHHas
U3MEHUYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmKymme cuibl 3Bomonun», «Kapra-cxema wapuipyTta mnytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpauueckoe Bu1ooOpa3zoBaHue», « IKOJOTHIECKOE BUJOOOPAa30BAHUE.

OO0opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUTOOB U CeMsH, KoyuleKus «lIpumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIIPABJICHUS BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuus «POpMBI COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX U pacTeHWil», w™ojenb ammmkanus «llepexpéct
XpOMOCOM», BIIaXHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHuHE BHIOB 1O MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onmcanue npucrnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W TaHCHepMHs. XHUMHUYeCKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMOIMU. HavanbHbie 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3pam u nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. l[laneo3olickas spa u €€ mNepuoibl: KEeMOPUHUCKUH,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ickas 3pa W €€ mnepuoAbl: MAJCOTCHOBBIM, HEOrCHOBBIN,
AHTPOITON€HOBBIM.



XapakTepucTUKa KIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHwe 3BoJonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH YeloBeKka. Meroabsl HM3ydeHHs aHTpornoreHesa. (CxojactBa u
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIecTBEHHBI o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasmmi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHblid. Haxonku HcKOmaeMmbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 00IacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHASs]),  MOHTOJOUIHAs
(a3uaTcko-amepukaHnckasi).  UepTel ~ MPUCHIOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHeuHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas — KIIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE aHAaTOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MAJICOHTOJOTHYECKMX HAaXOJOK  IPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «lIpoucxoxkaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIIECNKUA WU
U300paKeHHs] KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U mpaKkTHYecKHe padoThbI:

[TpakTrueckast pabora Ne 1. «/3ydeHne nckomaeMbIx OCTaTKOB PacCTEHUN U
YKUBOTHBIX B KOJUIEKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUHA. MeToabl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanus skonorudeckux (HakTOpOB:
abnotuyeckue, OHMOTHMYECKHE U AaHTPOIOTreHHble. JleHCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAXKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buornueckue (bakTopBhI. Buner OMOTHUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaJiu3M, KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HAu€HHE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHMU3MOB B ITPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH nomyjsiund. OCHOBHBIE IOKa3aTENH
NOMYJISIUMU: YHMCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUN U €€ peryssus.

JdeMoHCTpauu:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUS
Opranu3moBy», «®Potonepuoausm», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJIAUUUA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas padborta Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padota Ne 2. «Ilomcu€T MIO0THOCTH MOMYTSIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO OpraHu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEeHHAsA, Tpoduueckass (mumeBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKoJiorudeckne CHucTeMbl (dKocuctembl). [loHsiTme 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTBI, PEAYIeHTh. KpyroBopoT BEIIECTB M MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHH OKOCHUCTEMBI. [luimeBpie 1M W CETH.
OcHOBHbBIE MOKa3aTeNM HKOCHUCTEMBI: OmoMacca, MNPOIYKIHSA. IKOJIOTUYECKHUE
nupamMujibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISLHMS, pa3BuTue. CyKieccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToWunBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. JlMHaMHueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEMIeCTB M OMOTCOXMMHYECKUE ITUKITBI 3JIEMEHTOB (yTIepo/a,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emin. AHTPOTNIOTeHHBIE U3MEHEHHs B Orocdepe.
['1moGanpHbIE AKOJTOTHYECKUE TTPOOIISMBL.

CocylecTBoBaHUE MIPUPOIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTrkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JeMoHCTpaum:

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

Tabnuiel u cxembl: «llumeBsle nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemn muranmsy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JACWCTBUSA HaA IIpUpody», «DBaxueWmme UCTOYHUKHU
3arps3HCHMS] BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJISIOMIAS
ouochepry, «DakTopsl Aerpaganuu mousy, «llapaukoBsiii 3¢ dexT», «DakTophI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ounochepb»,
«Pacmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OHOLEHO3BD», TepOapuit
«PacTtutenbHbie coobmecTBay, koieknuu «buomnenos», «Bpenurenn BaxxHEUITNX
CEIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepOapuu ¥ KOJUICKIIMM PACTEeHUH W
YKUBOTHBIX, MPUHAMJICKAIINE K PA3HBIM SKOJOTMYECKUM TPYIIaM OJHOTO BHIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUSA K peE3yJibTaTam
OCBOGHMsA  OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Mpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITETBHOCTH
U CaMOONpPEACIICHUIO, HaJWyWe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPAaBJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESITEIbHOCTH [IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIMYME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeameTra «buonorus» nocTUraroTcs B
€UHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, UCTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIleccaM CaMOIIO3HAHHUS, CAaMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHW TMO3ULHUU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJa U CTapLIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKpYXKaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONBITA M OMbITA JIESITEILHOCTH B MPOILIECCE pPeaar3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXUTEIbHOIO
OTHOIIEHUS! K MHEHHUIO OIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMU WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoJy, YYBCTBA OTBETCTBEHHOCTH IEpE.l
Ponunou, ropaoctu 3a CcBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOI0 HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaguuusaMu HaporoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHUMAaHUE YMOIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMIHOCTH;

5) ¢usnyeckoro BOCNUTAHUA, POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOIO 0J1ATONOJTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHUE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAaHUE IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHUE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTHUBHOH JESTEIIBHOCTU TEXHOJOTMYECKOM M COLMAIbHON
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO JIESITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cepaM MpophecCUOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp OyAymed mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYyILECTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETECHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB MW OICHKHM HMX BO3MOXHBIX TOCIEICTBHHA IS
OKPY’KAIOIIEN CPEIbI;

OCO3HaHHE TJI00aTBHOrO XapakTepa SKOJIOTMUECKMX MpoOJeM M MyTed HuX
pEIICHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIlMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TPaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPAaHY BHIOB,
aKocucTeM, orochepsr);



AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYN aOIIEH
MPUPOHON Cpelle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHUUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JIETEIbHOCTH SKOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE chnerudUuKd OWOJIOTMM KaK HayKd, OCO3HAHHUS €€ poJikd B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUSI 00 OKPYXaIoIIeM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOMN ITMBUIIM3AIINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JIaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BaHUIO TPUPOJHBIX PECYpcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3Y4YE€HUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydYaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEro MUpPa M MPOUCXOASANINX B HEM U3MEHEHU,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUEHHUSI HAa OCHOBE HAayyHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS IS
perieHus mpo0JIeM B peabHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAHWE LEHHOCTH HAYYHOU JEITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEITEIbHOCT NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM MO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOUUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeOBaHUE,  HAONIOJIEHWe, HM3MEpPEeHUE, JKCIEPUMEHT U JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), o0ecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIMM OOYYalolUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOCHHSI IMPOTPaMMbl CPETHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUS:

CaMOCTOSITENIbHO  (OPMyJNHUpPOBaTh M aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CpaBHEHUSI, KJIaccu(puUKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MTOHATHUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCyKIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHaAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4YaeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHUA MPOOJIEMBbI ¢ YYETOM aHaan3a HUMEIOIIUXCS
MaTepUajIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a3oBbI€e HCCIIEI0BATEIbCKHE NeiiCTBUA:

BJIAJIE€Th HABBIKAMH Y4E€OHO-HCCIIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCTIONb30BaTh PAa3jMuYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHHIO HOBOTO
3HaHWs, €ro WHTEpIpEeTallH, MPeoOpPa30BaHUI0 W TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC IPU CO3JaHUH YI€OHBIX M COI[HAIBHBIX TPOEKTOB;

(GbopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apryMEHThl i JI0Ka3aTelbCTBa
CBOMX YTBEp:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANTBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3HEICSATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TMpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) paborta ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUISCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIHUPOBATh 3aNPOCHl U MPUMEHATH PA3JTHYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJHEHUSI YUYEOHBIX
3ajiay;

pUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
Oounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpEACTBa mpu pabdoTe ¢
Ovonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOPMYJIbl, ab0peBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh M MPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAacloO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01enme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHUS W B3aUMOJCHCTBUS, MOHMMATH
HaAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThI IpH pelIeHUN OUOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOH 33129,

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHM C yd4ETOM OOIINX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh L€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIAaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4y€CTBO CBOEr0 BKJAJa WU KaXJOTO yYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YHMBEPCATbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pelieHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpPAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTaHOBKHM B CBOMX JAECHCTBHSX M MOCTYIIKax IO OTHOLIEHHIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEATEIbHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpMYIMpPOBaThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS NpoOJieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYALUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JaCTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  pedieKCMH  KakK  OCO3HAHMS
COBEpPLIAEMBIX JIEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM AJsl OIEHKH CUTyalllu, BBIOOpa
BEPHOI'O PEILLICHHS;

YMETh OILICHUBATH PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAJINU3E pe3yJIbTaTOB
NEATEbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHbie pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, MHTEPIIPETAILIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jIMUYHBIX y4E€OHBIX CUTyallUsX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABICHBI IO T0JIaM 00YUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS y4ueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YYEHBIX-OMOJOTOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEH BeIIeCTB U MpeBpalleHue
HHEPrUMr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBasi OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHWE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LiEHTpax MHOrooOpasus H
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BJIAJIETh METOJJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IEHHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB W SIBJICHHI, OPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIUYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYyYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWU TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHbIE MPU3HAKU BHPYCOB, KIETOK MPOKAPUOT U
HYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJJOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS MPAKTUYECKUX PELIECHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIINX JIIO/IeH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPY KAIOIICH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JIOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
PUPOIOTIOTH30BAHUS;

YMEHHE pemaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMs JJIsl Mpe/CKa3aHUsl HAaclIeJOBaHUS MPU3HAKOB Y
OpPraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M MpPaKTUYECKUe padoThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIOLIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MAacCcOBOW MH(pOpPMaLMU, HAYYHO-MIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHH,
MEAWIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 6MoIOTHYecKyr0 WH(GOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buosnorus» ¢ 11
KJ1acce JOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJe POCCUHUCKHUX U
3apyO0eXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DPYHKIIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pEelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOTIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHCTEMA, MPOIAYLEHTbI, KOHCYMEHTBI, pEAyLEHThl, LeNu I[HUTaHus,
AKOJIOTHYECKas pamua, OnoreoleHos, onocdepa;

yMEHHE u3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHus rjiaBHbIX HaIlpaBieHUN U
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUHU: HAOJI0/IEHHUE U
OMKMCAHKUE MKUBBIX CHUCTEM, IPOLIECCOB M SBJICHHM, OpraHu3alus U IMPOBEIACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, TMPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEUIECTB U IIOTOKAa JHEPIMU B DKOCHCTEMaX, AHTPOMNOICHHBIX H3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB UM OHUOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsi U 3JI0POBbS
OKPY>KaIOIINX JIFO/IeH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPY KAIOIICH
IPUPOTHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHATILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAaX (1IeMU MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPATOPHbIE M MpaKTUYECKue padoThl, COOMIOATH
MpaBuiia Mpy padboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHMBAThb ¥ HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW WH(GOpMAIIMU, HAYIHO-TTOMYJISIPHbIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHHS,
000011asi OMOIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaunMeHnoBaHMe pa3/ieiioB U TeM Kowrponbusre  Tpaxruseckie (uudgposbie)
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI pecypenI
bubnuorexa [IOK
bronorus xax Hayxa 2 0-5 https://m.edsofru/7f41c292
JKuBble CUCTEMBI U X OpraHu3aIus 1 bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292
JKuzHenesaTeIbHOCTh KICTKH 6 bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
PazMHOXeHUE 1 HTHANBUAYATEHOE Pa3BUTHE 5 ) bu6nmorexa LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh M U3MEHUYHUBOCTD ? 15 bubmmoteka IIOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuorexa [IOK
OMOTEXHOJIOTUH https://m.edso0o.ru/7f41¢292
PesepBHOE Bpems 1 bubmmorexa [TOK
https://m.edsoo.ru/7{41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
HaunMmeHoBaHHe pa3iesioB H TEM nuppoBLIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bceero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
I IBOIOIHONHAs OHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 Bbu6mmoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpY>Karomas cpeia 5 1 bubmorexa HOK
p py H peA https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 0 9
Coo01iecTBa U SKOJIOTHYECKUE CHCTEMBI hitps-//m.cdsoo.ru/7f4 1ccT4
bubnunoreka LIOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsbl
bubmuoreka [JOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
bu6mmoreka [IOK
2 «/cnonb3oBaHue pa3INUHbIX 1 0.5
https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YUECHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cuctemsl, IPOLIECCHI | bubnnoreka [JOK
U UX U3y4ECHUE https://m.edsoo.ru/863e¢6564
4 XuMHuecKkui coctaB KiaeTku. Bona u | bubmuoreka [JOK
MHHEPAIBHBIE COJIA https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHue 0eIKoB 1
P https://m.edsoo.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuyenue ) 0.5 bubmuoreka [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
bu6mmoreka [JOK
7 VYrnesonsr. JI 1
TICBOARL. IR https://m.eds00.ru/863e6870




bu6mmoreka [JOK

8 Hywaeunoseie knenotel. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonsl n3yd4eHus bubnumoreka [IOK
kietku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 KneTka kak nenoctHas xuBas
cucrtema
CtpoeHue 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«3y4yenue cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0o.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTTUCAHUE»
bubmuorexa [JOK
12 OOMeH BeleCcTB UK META00IN3M https://m.odsoo.rw/863¢7660
bu6mmoreka [JOK
13 Potocmires. XemocHnres https://m.eds00.ru/863¢7¢98
14 DHepreTuyeckuii o0OMeH Bubmmorexa LOK
https://m.edsoo.ru/863e¢7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KJeTku. Mutos. JlabopaTopHas
15 pabora Ne 3 «HaGmronenue Mutosa B 0.5 bubmorexa HOK
https://m.edsoo0.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIIKa JTyKa Ha
TOTOBBIX MUKPOMpPENapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MAaTpUYHOIO0 CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpascasuus — Ouocunres berka https://m.edsoo.ru/863e796¢
18 Hexknerounsie hopmbl )KU3HH — bubnmoreka [JOK




BUPYCHI

https://m.edsoo.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meii

1os https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII0J0TBOPEHHUE.
)1 JlaboparopHas pabota Ne 4 0.5 bubnuorexa [JOK
«M3yueHue CTpOCHUS MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
” NunuBuayanpHOE pa3sBuTHE bubnnorexa [JOK
OpPraHu3MoOB https://m.eds00.ru/863e8436
” I'eneTuka — Hayka o bubnuoreka [IOK
HACJICACTBECHHOCTH U U3MCHUYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
P ] pra https://m.eds00.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeLUBaHue. 3aKOH
25 fllez.aBHI;Hf\[/[oro HaI::nL: OBaHUsA bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHoe HaclleJOBaHHUE
npu3HakoB. JlaboparopHas pabota
26 No 5 «M3yuenue pe3ynbTaToB 0.5 bubnuorexa [JOK
MOHOTHOPUAHOTO U TUTHOPUIAHOTO ' https://m.edso00.ru/863e8c60
CKpEIIUBaHUS Y APO30(HIIBI HA
TOTOBBIX MUKPOMpPENapaTax»
27 I'enernka mona. HacinenoBanue bu6mmoreka [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

https://m.edso0.ru/863e8c60

)3 pabota Ne 6. M3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863¢e8efe
MOCTPOEHUE BapHAIMOHHOTO pAJia U
BApUALIMOHHON KPUBOI»

HacnencrBenHas "3MEHYUBOCTb.

29 Jlaboparopnas pabota Ne 7. 1 0.5 bubnuorexa [JOK
«AHanu3 MyTaluii y 1po30(huisl Ha https://m.edsoo.ru/863¢e8efe
TOTOBBIX MUKpOIIpErapaTax»

30 ['eneTuka yenoBeka 1 bubmorera [JOK

https://m.edsoo.ru/863e8d78
PesepBuelit ypok. O6o011eHue mo

31 TeMme «HacnencTBeHHOCTE U 1

M3MEHYMBOCTh OPTaHU3MOB»
bu6mmoreka [IOK

32 (Cenexups kax Hayka H Ipouece ! https://m.edsoo0.ru/863¢9214

1 MeTobl U TOCTHKEHUS CENEKIINU | bu6mmoreka [IOK
pacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e¢9214

34 buorexHonorus Kak oTpacib | bubnmnoreka [JOK
[IPOU3BOJICTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

[NPOT'PAMME




11 KJTACC

KosaunuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
n/n Tema ypoka Bcero Konrpoapueie  Ipaxruueckue u3ydyeHusi  oOpa3oBaTejibHbIe
padoThI padoThbI pecypenI
1 OBOMIOLUSA U METOMIBI €€ NU3YUYCHUS 1 bubmorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Butus npeacTaBieHUR 1 bubmmoreka [JOK
00 3BOJIIOLUU https://m.eds00.1ru/863e9570
bubnunoreka LIOK
3 Muipososmows 1 https://m.edsoo.ru/863e9cle
[Tonynsiiius Kak 3JeMeHTapHas
€IMHULIAa BUJA U SBOJIIOIUH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubamorexa LOK
https://m.eds00.ru/863e99¢6
«CpaBHEHUE BUJIOB 110
MoOp(dorIornueckoMy KpUTEPHIO»
5 JIBrOKy1IHME CUITBI (3JIEMEHTApHBIC | bubmuoreka [IOK
(akTOpbI) SBONIOIIH https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 EctectBenHsblit 0T00p U €ro Gpopmbl 1 hitps://m.cdsoo.rw/863¢9ed0
Pe3ynbpTatel sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
. BH000Opa3zoBanwue. JlaboparopHast | 0.5 bubnuoteka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCUTEIILHOTO XapaKTepay»
8 Hanpasnenus u mytn 1 bubnuotexa [JOK




JKA3HU Ha 3eMIie»

MaKpO3BOJIIOLNU https://m.edsoo.ru/863e9cle
9 HeobGpatumocTs 3BOIIONINH
10 Ucropus xu3nu Ha 3emiie 1 METObI
e€ u3ydeHus
1 ['unoTe3sl MPOUCXOKACHUS KU3HU bubnmnoreka HOK
Ha 3emiie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMIie Mo spam 1 bubmmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
13 [IpaxTuueckas padora Ne 1 0.5 Bbu6moteka [JOK
«M3y4yeHne CKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUIEKLIHSIX»
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpPraHU4YECKOro Mupa https://m.edsoo.ru/863ca48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBroxymme cuiibl (pakTopsl) bubnmnorexa [JOK
aHTPOIOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLNUH
YyeJoBeKa
13 UenoBeyeckue pachl U MPUPOTHBIE bubnuoteka [JOK
aJjanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaca2
PesepBHbIit ypok. O6001IeHNE TIO
19 TeMe «BO3HMKHOBEHME U pa3BUTHE




20

DKOJIOrus KaKk HayKa

Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bubnunoreka LIOK

21 (bakTopbl https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopdonoruueckne 0COOEHHOCTH
22 pacTeHUH U3 pa3HbIX MECT 0.5 bubmmorexa [IOK
https://m.edsoo.ru/863eb10e
oburanusy. JlabopaTopHas pabora
Ne 4. «BnusHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubnunoreka LIOK
23 buorieckie daxTopet https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssun. [Ipaktuueckas pabora
24 Ne 2 «Iloacuér nmnoTHOCTH 0.5
MONYJIALMI pa3HbIX BUIOB
pacTeHuin»
25 Coo0bmiecTBa OpraHu3MoOB — bubmmnoreka HOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubmuoreka [IOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa LIOK
= https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubmuoteka [IOK




3KOCHCTEMA 3EMITUA

3aKOHOMepHOCTI/I CymI€CTBOBAHUA

https://m.edsoo.ru/863ebb5e
bubnunoreka LIOK

31 ouochepsl https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin

1 CocylecTBoBaHHUE PUPOJIBI U bubnmnoreka HOK
YeII0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHEIil ypok. O000IICHNE TEMBI

34 «Co00111eCTBa U DKOJIOTHYECKHUE

CHUCTCMBI»




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NnporpamMmal CpeaHETO oﬁmero 06pa303afmﬂ

CdopmMupoBaHHOCTh 3HAHUKW O MECTe U POJH OHOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruy; (PyHKIMOHATBLHOM TPAMOTHOCTH 4YeNOBEKa JUJISl peIleHus

JKHN3HCHHBIX 3a1a4

YMeHHue pacKpblBaTh COJEpKAHWE OMOJIOTMYECKUX TEPMHHOB U
MOHATHIA: XKWU3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MIPEBpPALICHUE JHEPrHM), TIOMEOCTa3 (CaMOperyJsiius), YpOBHEBas
OpraHu3alys *KHUBBIX CUCTEM, CaMOBOCIPOM3BEAECHUE (PENpOAyKLHs),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrHYECKHe TEOPUM (KJIETOYHAas, XpPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
y4eHUs (0 LEHTpax MHOrooOpaszusi M MPOMCXOXKIEHUS KyJIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars TpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

VYMmenue BJIaACTb MCTOAAaMHU HAYYHOI'0 IIO3HAHUA B ouomoruu
(Ha6J’IIOIlCHI/IC U OIMMCAHUC KHUBBLIX CHCTCM, IIPOLECCOB U ﬂBHCHHﬁ;
opraHu3anus u IpOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMU BCIIMUNHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYYCHHBIX pe?;y.]'H)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT M IYKaApHuoT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIECCOB OOMEHa  BEIIECTB U
MpEeBpaIeHUs] DHEPruu B KIETKe, (POTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3sMHOXKCHUS,  HHIUBUAYAILHOTO  Pa3BUTHS

opraHu3ma (OHTOTEHE3)




YMmenune MMPUMCHATH MOJIYUCHHBIC 3HAHUA JJIS 06’[)$ICH€HI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX mpoucccoB u SIBJICHI/Ifl, I IPUHATUA NPAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETISAX oOecrneueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIOIEHUST HOPM
rPpaMOTHOIO MOBEAEHHS B  OKPYXAKIIEH NPUPOJHON  CpEE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIBb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMHM Ui palMOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHUA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIA IpeaACKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPTraHU3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Mpu paboTe C y4eOHBIM U JIaOOpaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOT0 CO/IEpKaHMs, BKIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS
13 pa3iauyHbIX UcTOUHUKOB (CMMU, HayuHO-IONyJIsSipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIIEIOBaHUII B OMOJIOIHH,

MCIHMIINHC, OMOTEXHOJIOTHU

10

YMeHne co3/iaBaTh COOCTBEHHBIC MHMCHMEHHBIC M YCTHBIC COOOIICHUS,
0000111251 6MOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHEro o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHHK O MECTE M PO OUOJOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIaJIE POCCUMCKMX M 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B pPa3BUTHE
O6uosoruy; (pyHKIMOHATBLHOM T'PaMOTHOCTH 4YeNOBEKa JUIsl pelleHus

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJep)KaHUE OHOJOTHYECKHMX TEPMHUHOB H

TOHATHIA: BUJ, MOMYJSAIMS, TeHO(OHA, IBOJIONKS, IBIKYIINE CHIIBI




(paxTopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYUCHTHI,  KOHCYMEHTBI,  PEIYyLEHTbl,  I[eNd  IHUTaHus,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMenue uznaratb OMOJIOTUYECKUE TEOPHH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTMYecKass TeOopus  HBOJIOLMU), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojsbimeBoro cxonacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasjieHui u nytei spomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrIajeTb METOJAMU HAYYHOTO TIO3HAHMS B OHUOJNOTHH
(HabmroIeHNEe W OINMCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBICHUM;
OpraHm3alys W MPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBKCHUE  THIIOTE3bl;  BBIABJICHHE  3aBUCUMOCTH  MEXIY
UCCIIEIyEMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPHA W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HAa OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOrMYEeCKMX OOBEKTOB: BHJOB, MNOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHUOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYNBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKUX (PAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUH B HKOCHCTEMaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOTeOXMMHUYECKUX IIMKJIOB B Onochepe

VYmMmenne IMPUMCHATH IIOJTYUCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB u ﬂBHeHI/Iﬁ, JJI TIPUHATUA TMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETISAX 0OeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbSI OKPY>KAIOIIUX JFOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXAKOMIEH MNPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouonoruu IJId palfluOHAJIBHOTO ITPUPOAO0IIOJIB30BAHUSA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI [IepeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH MTUTaHUs)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M TpPAKTUYeCKue paboThl,
coOmonath mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopyioBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcToyHNKOB (CMMU, HayuHO-IONYJsSipHBIE MaTepHalIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHONICHHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC MCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOJIOTHYECKY0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouoaoruu



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Koxa

1.1

1.2

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

buonorus kak Hayka

buonorus — wnayka o xuBoil mnpupone. Ponp Ouonoruu B (QopmMHUpOBaHUHU
COBPEMEHHOW HAyYHOH KapTHHBI Mupa. CrcTemMa OMOJIOrHYecKIX HayK

MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCIEPUMEHT, OINHCaHUE,
U3MEpeHue, KiIacCUpUKaIusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKass 0O0paboTka

JTAHHBIX )

JKuBnIe cucTeMBI U X opraHnusanmnsa

2.1

Xusble cucrembl (OMOCHCTEMBI) Kak NpeaMeT usyudeHus Ouosioruu. CoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISPHO-T€HETUUYECKUH, KIETOYHBIMN,

OpraHU3MEHHBIH, MOMYJIAIMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

3.1

3.2

3.3

XHUMUYECKUU COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKHM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DyHKI_II/II/I BOObI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HOI[JIep)KaHI/IC oCcMOTHYEeCKOTo Oananca

benku. CoctaB u crpoeHue O€nKOB. AMMHOKHUCIOTHI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpHl O€JIKOBON MOJIEKYINbI (IepBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYEecKHe CcBoiicTBa OenkoB. buonornueckue
GbyHKIUN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas crneunduynoctb. Kodepmentsl. Burtamunbsl. Otinuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIN3aTOPOB

VYraeBoasl: MOHOCaxapuabl (IUI0K03a, pubo3a W Ae30Kcupubo3a), Aucaxapubl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmai, TIJIMKOTEH, IIeJUII0JI03a).
buonornveckne GyHKIUN YTIIEBOIOB.

Jlunuael:  TpurmMnepuasl,  crepounbl,  Gocdomununbl.  ['mapodunbHO-
rupopoOHbIe cBOMCTBAa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHHE

YTJICBOJOB, OEIIKOB U JIMIIUI0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHMHOBBIX




kuciotr. Crpoenne u ¢ynkmuu JHK. Crpoenne u ¢ynkuun PHK. ATO:

cTpoeHue U (PyHKIMU

3.5

[urosorus — Hayka o kierke. Kierounast reopusi. MeToapl U3y4eHust KJIETOK

3.6

3.7

Krnerka kak menoctHast skuBasi cucrtema. OOmMe MPU3HAKH KIETOK: 3aMKHYTast
HapykHass mMemOpana, moJekyasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a Oelika

Tunsl kIeToK: sykapuoTudeckas U npokapruorudeckas. OCOOEHHOCTH CTPOCHHUS
nmpokapuoTuuecko  kietku. Kierounas crenka Oakrtepuit.  CTpoeHme
JYKapUOTHYECKOM KJIETKU. OCHOBHBIE OTJIMUUS PACTUTEIHHOH, XKUBOTHOM H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIUKC, HX
¢bynkuun. [Tnazmarugeckas memOpana, e€ coiicTBa U pynkmu. L{utonnaszma u eé
opraHonipl. O HOMEMOpaHHbIE OPraHOMbl KJIETKU: 3HAOIUIa3MAaTHYeCcKasl CeTb
(OIIC), ammapar ['onbmpku, nu3zocoMbl. [lodyaBTOHOMHBIE OpraHOMbI KJIIETKU:
MUTOXOHJIPUH, TUIaCTUABL. [IpoMCXOXKIeHHEe MHUTOXOHAPHIA W IUIacTUA. Buuel
ractu. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJICTOUHBIA ILIEHT,

PECHUUKH, KTyTUKU. DYHKIIMM OPraHOMI0B KJIETKU. BKirtoueHus

Snpo — perynaTopHbslii neHTp kieTkd. CTpoeHue sjpa: siiepHas 000J0uKa,
KapHOIUIa3Ma, XpOMaTHH, SJIPHIIIKO. XPOMOCOMBI

TpaHcnopT BEIIECTB B KIIETKE

Xu3HenesaTenbHOCTh KIETKH

OOMmeH BemiecTB, WM MeTa0OIU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINAS (PHEPTEeTUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poib

(I)CpMeHTOB B OOMeHe BCIHICCTB U MPCBPALICHUN SHCPIHUU B KIICTKE

4.2

4.3

®dotocunTte3. CBeroBas U TeMHOBas (a3wl hoTocuHTE3a. Peaknuu GoTtocuHTE3a.
DddexTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs JKU3HHU Ha 3emiie.
Bnusnue ycnoBuit cpembl Ha (POTOCHMHTE3 U CIOCOOBI TOBBINICHUS €T0
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XEeMOCHHTE3UpYIOlHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

JKA3HU Ha 3emiie

DHepreTudeckuii oOMeH B KJeTKe. PacrierniieHue BeIIECTB, BBIACICHHUE H
aKKyMYJMpPOBAaHHE OSHEPrMM B KIETKE. OTambl JHEPreTHYECKOro oOMEeHa.
I'mukonus. bpoxenune u ero Buabl. KHCIOpoaHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPPHEeKTUBHOCTh YDHEPTETUIECKOTO 0OMEHA

4.4

Peakun marpuunoro cunTesa. ['enernueckas uadopmarnus u JJHK. Peanuzamms

TeHETUYEeCKON WHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ M €ro CBOWCTBA.




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

Koauposanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl ku3Hu — BHpYCHL. Mcropus otkpeitus BupycoB ([1.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nn pacteHud, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonepunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacpocTpaHeHUs BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME M MHAMBUYAJIbHOE Pa3BUTHUE OPTraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIM IMKI KIeTKW. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B MHTepdaze. Permkanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL
JIMMIIONAHBIE WM TalJIOUWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpPOMaTHUIbL.
[luronornyeckue OCHOBBI DPA3MHOXKEHUS UM HWHAUBUAYAIBHOIO PA3BUTHS
OpraHU3MOB.

Henenne kierkn — muto3. Craaum muto3a. [lpomeccel, mpoucxonduiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buiel Gecrnonoro
pPa3MHOXKEHHUS: JIeJIeHHEe HaJBOe, IOYKOBAaHUWE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHHUEC [JIA CCIICKIUN

53

54

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxodsmiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlooBbIe
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6pa30BaHI/Ie " Ppa3BUTHEC IMOJOBBIX KIJIIETOK —
raMmer (CrnepMaro3ouj, SUleKIeTKka) — crepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA SIUIEKIETOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

WupuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIILHOTO Pa3BUTHSI Y MO3BOHOYHBIX JKUBOTHBIX:
npobnenue, racTpyisuus, opraHoreres. [loctamOpuonansHoe pa3Butue. Turbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJACTBa.

Poct u pazsutue pactenuii. OHTOreHe3 IBETKOBOT'O PaCTEHUs: CTPOCHUE CEMEHH,

CTauu pa3BUTHUIA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3agaun reHeTuku. VMicropus pa3sBUTUS T€HETUKU. BKiax poccHCKUX
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeToabl TI'eHETUKU
(rudpu10JI0rnYeCcKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoBHBIE TeHETUYECKUE NOHATHA. ['eHeTHYeCcKass CUMBOJIMKA, UCIIOJIb3yEeMas B

CcXeMax CKpellrBaHUN

3aKOHOMEPHOCTH HACJEIOBAHMS IPU3HAKOB, YyCTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio JnoMHHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE M HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS TPU3HAKOB.
[{uToreHeTH4ecKne OCHOBHI JUTMOPUAHOTO CKpEIIMBaHUS. AHAIM3MPYIOIIEe
cKpelmiBaHue. lcrnonp3oBaHuE — AHATU3UPYIOLIErO  CKPEIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerjieHHOMY
HAcJIeIOBaHUIO TreHOB. Hapymnenwe creruieHHs TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['‘eHernueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpENENeHHE Moia. AyTOCOMBI M IIOJOBBIE
XpoMOCOMBI. ['oMorameTHole M TeTeporameTHble opranu3Mbsl. HacimenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIbl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(PUKAITMOHHON W3MEHYMBOCTU. BapuanuoHHbBII psii M BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoiM4ecTBEHHbIE U KadeCTBEHHBIE

IPHU3HAKU U UX HOpMaA pCaKINH. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHNBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaTHBHAs
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTanMoHHass W3MEHYMBOCTh. Kraccubukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluuil. MyTarcHHbIe
¢akTopsl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasuiioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHIA,
OMOXMMHUYECKHUM, MOJCKYJSIpHO-TeHEeTHYeCKu. COBpEeMEHHOE OIpeACIICHUE
TFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomonipio III[P-ananu3a. HaciencrBenHble 3a00j€BaHUs 4YCIOBEKA: T'€HHBIC
0oJie3HM, 0O0JIE3HU C HACJICICTBEHHOU MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTUBHbE MyTauuu. [IpuHIUIBI 370pOBOTO




06p3.33. KHN3HHU, AHUAr"OCTHUKH, HpO(bI/IJIaKTI/IKI/I N JICUCHUA TCHCTUUCCKUX
0ore3neil. MeanKo-reHeTHYeCKOe KOHCYJITUPOBAaHNE. 3HAYCHHUE METUIIUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenexkuusi Kak Hayka U Tpolecc. 3apoKIEHHE CEJIEKUHUHW U JIOMECTHKAIIHS.
Yuyenue H.M. BaBunoBa o0 T1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJbTYPHBIX pacTeHuil. LIeHTpbl MpOUCX0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOAbl CeNeKIMU. MaccoBbli M HMHIAUBUAYAIbHBIA OTOOpHI B
CEeJIEKIIMM pacTeHuH M KUBOTHBIX. OlleHKa sKcTepbepa. bin3koponcTBeHHOE
cKpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpeliMBaHUE YHCTBHIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHue — ayTOpUIUHT.
OtnanénHas rtuOpuam3anuss U e€ ycrnexw. VICKycCTBEHHBIH MyTareHe3 U
IIOJIyYEHUE IOJIAILIONAOB. JIOCTMIKEHMsI CEJIEKIUMU DPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3mMOB

7.3

buoTtexHosorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrenneix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KyJbTypbl.  MHKpOKIOHAJbHOE  PAa3MHOKECHHE
pactrenuii. KinoHuUpoBaHHE BBICOKONPOAYKTHUBHBIX  CEIbCKOXO3SMCTBEHHBIX
OpraHM3MOB. OJKOJOTHYeCKHe U 3Tudeckue mpobinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

OBOJIIOIIMOHHAS OMOJIOTUSA

1.1

DBOJIIOLIMOHHAS TEOPHUs M €€ MECTO B OMOJIOTHH.

CeugerensctBa  sBoiouuH.  [lameoHTOnoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUsI BHMJIOB B MAJIEOHTOJIOTMYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u paznuuve GayH U (Qrop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IU4nsi SMOPHOHOB PAa3HBIX BHUJIOB
MO03BOHOYHBIX. CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, AHAJIOTUYHBIE,
PYOMMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKHX IyTeH y BceX

OpraHu3MOB




1.2

1.3

OpomtonmonHass  Teopuss Y.  Jlapeuna. IlpennochbulkM  BO3HMKHOBEHMSI
JapBUHU3MaA. JIBHXKyIIME CHJbl 3BOJIOUMU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHUYECHHOCTH PECYPCOB, HEONPEAEIEHHAS U3MEHYMBOCTb,

O0opn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopus »HBomoiud (CTD) u  ocHOBHBIE €€ TIOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHyHHL{I/ISI KakK ¢AMHKuIa BUAa U 3BOJIFOIIUA

1.4

1.5

JBmwxymme cuibl ((pakTophl) SBONIOLMU BUIOB B Tpupoae. MyTaluOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTH. llomynsiuoHHBIE BONHBI U Jpeid
reHoB. M3omsmust u murpanus. EcrecTBeHHBI 0TOOp — HANpaBISFOIIU (akTop
sBOIOLMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprucrocoOIeHHOCTh  OPraHM3MOB Kak pe3ysibTaT d3BOMIONMU. [Ipumeps
IpUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl U HAMOAANTALINY.

Bun u Bunoo6pasosanue. Kputepuu Buga. OCHOBHbIE (POPMBI BU1000pa30BaHUsL:

reorpa(bnquKoe, 9KOJIOTHYCCKOC

MaKpOSBOHIOI_II/IH. (DOpMBI OBOJIFOIIU U (bHJ'IeTI/I‘ICCKaH, JAUBCPIrCHTHAA,

KOHBEpIreHTHas, napasiensHas. HeoOparuMocTs 3BoONMK

2.1

2.2

Bo3HukHOBEHHE U Pa3BUTHC )XU3HU HA 3emite

JloHay4yHbI€ TIPEACTABICHUSA O 3apOKAECHUM JKU3HU. HayuyHble TI'HUIIOTE3BI
BO3HUKHOBEHHS >KM3HM Ha 3emie: abuoreHe3 M MaHCHepMHs. XUMHUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KIEHUE XUMHUYECKOW DBOJIIOLUU.
Havanphbie sTansl Ouosornuyeckoil sBomoonuu. I'mnoresa PHK-mupa. IlepBoie

KJIICTKHU 1 UX DBOJIOLHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPTraHU3MOB

PasButue xu3znm Ha 3emsie mo spam u nepuojgaM. Karapxeil. Apxelickas u
npotepo3oiickas dpel. llameosoiickas spa W €€ TEpHOIbl: KEMOPUMCKUH,
OPIOBUKCKHW, CUIYPUUCKUH, JI€BOHCKHH, KaMEHHOYTOJIbHbIM, MEPMCKHIA.
Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoipl: NAJICOre€HOBBIM,  HEOTE€HOBBIM,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMAaTa M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ITaIbI YBOJIOLNUN PACTUTEIHHOTO U JKUBOTHOTO MUpa. ApoMOP(O3BI y
pacteHud W KUBOTHBIX. [losiBIEHHME, pacuBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHu3MOB

23

Cucrema OpraHu4eckoro Mupa Kak OTpaxeHHe HBoJouuu. (OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPIraHU3MOB

24

DBOJIIOLMS YeJIOBEKAa. AHTPOIMOJIOTUSl Kak Hayka. Pa3BuTue TpeicTaBlIeHHH O

MPOUCXOKIACHUN YCJIOBCKA. MeTO[[BI HU3YUCHUA AHTPOIIOICHC3Aa. CXOI[CTBa u




2.5

pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHUE YeTIOBEKA.
JIBrxymue cunbl (pakTopsl) aHTpororeHesa. HacnencTBeHHas M3MEHYMBOCTh U
€CTeCTBEHHBII 0TOOp. OOmiecTBeHHBI 00pa3 >XU3HU, HU3TOTOBJIICHUE OpPYAUN

TpYJa, MBIILJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONHUTEKH, YesoBek
ymensiid, Yenoexk mnpsamoxomsaumui, YenoBek Heanaepranbckuii, YemoBek
pa3syMHblii. Haxonku nckomaeMblX OCTaHKOB, BpeMs CYIIECTBOBaHMsA, 00JacTb

pacmpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUs

2.6

3.1

YenoBeuyeckne packl. OCHOBHBIE OOJIBIINE Pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJIONIHAS (3KBaTOpHaNIbHA), MOHTOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). UepTsl MpUCIOCOOICHHOCTH IPEICTABUTENCH YEIOBEYECKUX Pac

K YCJIOBUSIM cylecTBoBaHMs. EquHCTBO yenoBedeckux pac. Kputuka pacuzma
OpranusMsbl U OKpy>Karolias cpeaa

DKOJIOTHSI KaK HayKa. 3aJladyd M paslielbl KOJOTUUA. METONbl 3KOJIOTHMYECKHX
UCCIeI0BaHui. DKoorndeckoe MupoBos3penue. Cpeapl 00UTaHusT OPraHU3MOB:

BOAHAsA, HA3EMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPTaHU3MCHHAA

3.2

Okonoruueckne  (axtopel. Krnaccudukamus  skonmormyeckux — (pakTopos:
abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleiicTBHE 3KOIOrMYecKuX

(hakTOpPOB HA OPTAaHU3MBI

33

AbGuotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaKHOCTb. POTONEPUOAU3M.
[IpucnocoOnenus OpraHu3sMOB K  JeMCTBUIO aOMOTHYECKUX  (AKTOPOB.

buonornueckue puTMsl

34

3.5

buotnueckue ¢akropbl. Buasl OMOTHUYECKHMX B3aMMOAEMCTBHI: KOHKYpEHIUS,
XMITHUYECTBO, MAPa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCaJU3M, HEWUTpanu3M. 3HaueHue  OHOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYHICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

OKOJIOTUUECKHE XapPaKTCPUCTUKHU NOMyJISANHUU. OcHOBHBIC IIOKa3aTcin
nomyJrsinuu: 4YUCJICHHOCTH, IINIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IIPHUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOIIYJIAINUHU U et peryismusa

COO6III€CTB3 1 3KOJOTUMYCCKUEC CUCTEMBI

4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpyKTypel OuWOIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Buabl-momuHantel. CBS3u B

OnoleHo3e

4.2

Dkonorudeckue cucteMbl  (dkocuctemsbl). [lonarme o0 dKkocucremMe W




4.3

6HOF€OHCHO3€. q)YHKI_II/IOHaHLHBIe KOMIIOHCHTBI 3KOCHUCTCMBL: MPOAYLCHTHI,
KOHCYMEHTBHI, pelylileHTbl. KpyroBopoT BemecTB U OTOK SHEPTUH B SKOCHCTEME.
Tpoduueckne (nuIIEeBble) YPOBHH SKOCHUCTeMBL. I[lumieBble menmu W CeTH.
OCHOBHBIE TIOKa3aTEIH AKOCHUCTEMBI: OMoMacca, MPORYKIHA. DKOJIOTHYECKHE
NUPaMUAbL:  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTb, CAaMOpETyJIsus, pazputue. CyKueccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOIHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOINOreHHbIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMsl.
Bronornveckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTu d3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owoctepe. I'paHuIBI, cOCTaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHOCTH OUOChEpPH Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHas CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OMOT€OXMMHYECKHE LHUKIBI 3JIEMEHTOB

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

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE WM3MEHEHUs B Ouocdepe.
I'mobGanbHBIE HKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO  YIpaBJIEHUS MPUPOAHBIMHU pecypcaMd U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OMOJIOTHH H OXpaHa MpHUpOAbI
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buonorus: 10 knacc: 6a30Bbiii ypoBeHb: yueOHuk [laceunnk B.B., Cymatoxun
C.B., I'anontok 3.I'., u ap./ mox penaxuueii [Taceunuka B.B.- Mocksa:
[Ipoceemenue, 2024,-286 c.

buonorus: 11 knacc: 6a30Bbiii ypoBeHb: yueOHuK [laceunuk B.B., CymaToxun
C.B., I'anontok 3.I"., u ap./ mon penakmueit [laceunnka B.B.- Mockga:
IIpoceenienue, 2024,-289 c.
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