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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mnporpaMMmbl MO OHOJOTHMH TEOPETHUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX 1ENIX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenudurke 6MoIOTHH, €€ 3HAUeHUH B MTO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHHUH
CYLIECTBOBAaHUS 4YeNoBeYecKoro obimiectBa. CoriiacHO Ha3BaHHBIM TMOJOKEHHUSM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mpeamera «buomorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXIPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBSI3€W, JIOTMKHM 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUarouxcsl.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
NeSTENbHOCTH/Y4eOHBIX JEUCTBUN 00y4arolMUXCs IO OCBOEHHUIO COJIEpPKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomy Hapsiay ¢ U3ydeHHEM OOIEOMOIOTHYECKUX TEOPUi, a TakKe 3HAHHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTHM OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMs IPUKIAAHBIX 3a/1a4, B
TOM 4HCJe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHMUU YEIOBEKA, MEIHMKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTEIbHOCTH YEJIOBEKa HA COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CWIICHHE BHUMAHMSI K IPUKJIAJHON HANPaBICHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHus, KOTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CIIOCOOHOCTH aJIaliTUPOBAThCA K M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOH KapTHUHE MHUpA, paciiupsieT U 000OIIaeT 3HAHUS O KUBOM mpupoze, €€
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJIOTMUECKOr0 MBIIUICHUS, IEHHOCTHOT'O OTHOUIEHHUS K KUBOM MpPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIMOHHBIX W HMHQOPMALMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBUIM OCHOBY /I OIpEAeNieHUs IMOAXOA0B K OTOOpy W
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TpPaKTUUYeCcKoi naedrenbHocTH. Oco0oe MecTo B 3TOW cCHUCTEME 3HAHMH
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CtpykTypupoBaHHE cCOAEpX)aHUS y4eOHOro Marepuaja B MporpamMme IO
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CJIEIYIOIINE COJAEpKaTeIbHbIe JTMHUU: «brosorus kak Hayka. Meroabl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHUS KUBOU MPUPOJIBD», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUI B OTHONIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUIIaX, CIYXKaIIUX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIH, BBIAAIONMIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpTraHU3aIl1u;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, IOJYYEHHBIX IIpHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOydarmMXcs YMEHHH WIIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS STHUSCKHUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUU B ITOBCETHEBHOM JKU3HU IS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBISCTCS OOS3aTEIbHBIM YYCOHBIM IIPEAMETOM, BXOJSIINM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 uac B Heziel0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorum B (QopMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTHYECKHI ), OnochepHBIH.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHUYECKHE 3SJIEMEHTBI: MAKPOJJIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
HesamennmMbie 1 3aMEHHMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuuduuHocts. KodepmeHnTsl. ButamuHsl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJOK03a, pubo3a ©  JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunbl, Qocomunuabl, crepouasl. [HIpoPUIBHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KuchnoT. Ctpoenue u ¢pyukuuu JJHK. Crpoenue n gynkiuun PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kietke. Knetounas reopus — mpumMep B3aUMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moisiekynsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
DYKapUOTUYECKONW KIETKU. OCHOBHBIE OTIMYMS PACTUTEIBHOM, >KMUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHoOWIbl KIETKU: MHUTOXOHAPHUH, IIACTUIBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbId 1eHTp kieTku. CTpoeHue sjapa: sjuepHas 000s104Ka,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Juarpammbr:  «PacnpeneneHne XHMHUYECKHMX JJIEMEHTOB B HEXXUBOU
npupone», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentar», «Hykneunossie kuciaotel. JJHK», «CtpoeHue monaekysbl



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOW KIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJI1 MPOBEICHUS
HaOJIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMIIa3bl WM KaTaiasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALINS (TUIACTUYECKUN OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U NMPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KuciopogHoe OKHCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

Iloptpersr: H. K. Konbnos, /I. . UBanosckuii, K. A. Tumupsses.

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3zHeHHbId nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNEe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JlunonaHBId W TAIUIOWIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHJIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bUOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMBbI pa3sMHOXKEHUS OPraHU3MOB: Oecroyioe U MmoyioBoe. Busl Oecnonoro
Pa3sMHOXKEHMS: JICJICHUE HAJBOE, II0YKOBAaHMWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3HaA4EHUE JUIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIIOJIOTO.

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiye Ha CTaaAusSX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HAYEHHUE MEeno03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sIMYHUKU. OOpa3oBaHHME M Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTanbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOKIAEHHbBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue xkineTku Oakrepuil», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIPENApaThI «CniepmMaTo30uabl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnast pabora Ne 3. «HaGmomenwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus reHeTuku. Poies nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
NnoHATHS. ['eHeTndeckass CHMBOJIMKA, UCIOJIb3yEMAs B CXEMaX CKPEIIMBaHUU.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'unioresa yncrotel ramet. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHMUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.



I'enetrnka mosia. XpoOMOCOMHOE ONpeAeieHUE Mmojia. AyTOCOMbI M MOJIOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIN psiJl U BapualluOHHAST KPUBAs.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBAa KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHast HaClI€ACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, T€HOTUIMPOBAHUE, B TOM UMCJIE C MOMOIIbIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oyieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a >KU3HH, AUATHOCTUKHU, MPOPUIAKTUKU U JI€UCHUS TeHETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepukosn, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPHTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buibl
U3MEHUYHUBOCTHY», «MoaudukannonHas W3MeHYHBOCTH», «HacnmemoBanume pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON U MuKporpenapar «Jllpozoduna» (Hopma, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAaHUS Y IP030(UIIbI HA TOTOBBIX MUKpOTpEnapaTaxy.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKAIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora No 2. «CocTaBieHHEe W aHAIM3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpoOuCXO0XKACHUS JOMAIIHUX XUBOTHBIX. CoOpT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
['erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpelIMBaHWE — ayTOPUIAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanust pexomOuHanTHOW JIHK wu TpaHcreHHeix opranu3moB. KierouHas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pactenuit», «OTaanéunas rudbpunuzanus», «Padotel akagemuka M. @. NBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIIOHUpOBaHue», «KOHCTpyupoBaHue U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKU IUIOJ0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS».



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHMBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. ODBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerensctBa HBoNONMHU. [lameoHToIOrHYeCKHe: MOCIEI0BATEIBHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKONM JICTONHUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKyIIME CHUIIBI HBOJIONUU BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopus 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

Mukpososonus. [Tonmynsnusa kak eIMHUIA BUIA U 3BOJIIOIUY.

JIBkymue cuibl ((paKkTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbii 0TOOp — HampaBismuii Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036kl M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DPopMbl  ABONIONUHU:  (PUIETUYECKAs, JTUBEPrEeHTHA,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue oT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAs payalusl.

JdeMoHcTpanum:



[loptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckui, K.
M. Bbap, O. I'ekkensb, . Mroitep, A. H. Ceepuios.
Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apoablliu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTannoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkyme cuibl sBomonuny, «Kapra-cxema wMapupyra nyrtemectBus .
HapBuna», «bopbba 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJICHHUS ABOJIONMHNY», 00bEMHAS MOJIEIb
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKius «DOpMbBI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «JIlpozodwmray (Hopma, myTaruu (GOpMBI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHast pabora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3BooIMU. HauanbHble 3Tamnbl
ounonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYP U BO3HUKHOBECHHE MNPOTOKIETKHU. [lepBple KIETKM M HX 3BOJIOLMSL.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3pam U nepuoaaMm. Karapxei. Apxelickasd u
nporepo3oiickas Hpbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JE€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo30iickass 3pa W €€ Tepuoapl: NAJCOr€HOBBIM, HEOTCHOBBIM,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYEcKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Burre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydeHus aHTpornoreHeza. (Cxoactsa u
pa3ynuus 4eJ0BeKa U )KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HH,
U3TOTOBJIICHUE OPYIAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIH U BETBU DBOJIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJOMaHAs  (IPKBATOpHAJbHAs),  MOHTOJIOMHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JlapBuH.

Tabmuupl U cxeMmbl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHUE AHATOMUYECKMX YEPT CTPOCHHS 4YEJIOBEKAa U YEIOBEKOOOPA3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKknue pacei».

O6GopynoBanue:  Mymspku  «lIpoucxoxkmenne — yenoBeka»  (OFOCTHBI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOTrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHHI.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[IpakTrueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpYKaI0LIas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3aenbl SKOJOruu. MeToabl IKOJIOTHUECKUX
HCCIIEIOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (¢akropel. Krnaccudukanus 5>Kol0ruyeckux (QakTopoB:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBUEe 3KOJIOTMYEeCKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JE€WCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckrue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyaau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTUYECKHX B3aWMOACHCTBUN JUIsl CYIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lmHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YHUCJICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

Jlabopatopnas padota Ne 3. «Mopdomorudyeckue 0COOEHHOCTH PACTCHHUIA U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3U B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
OouoreoneHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMieBble 1LEenu U CeTH.
OcCHOBHBIE TOKa3aTelau SKOCUCTEMBbI: Ouomacca, HPOAYKIHSA. DKOJIOTUYECKUE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M peK. DKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE ~ DKOCHUCTEMBl.  ATPO3KOCHCTEMBI.  YPOO3IKOCHCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTtop ycToiunBocTH 3KocucteM. CoxpaHeHHe
OMOJOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. XKupoe BemectBo u ero gynkuun. OcobeHHOCTH OHOcPephl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 3oHabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Orochepe 3emiin. AHTpONOreHHbIe M3MEHEHHsI B Orocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6ropazHooOpasusi Kak OCHOBa ycToWuuBocTU Guocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBI€HUsI MPUPOAHBIMU pPECypcaMHM M HX UCIOIb30BaHuE. JloCTHKeHUs
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubsie coobmiectBay, «llemn mnuTaHus», «IKOJIOTHYECKas MHUPAMUIA,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOro  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arpsA3HEHUs BO3/yXa M TPYHTOBBIX Boa», «IlouBa — Ba)kHelIlnas COCTaBISIOUIAs
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexT», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoae».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, IMPUHAJICKAIINE K Pa3HbIM 3KOJOTMYECKUM TpYIINaM OJHOTO BHJA,



Kpacnas knura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnMBalOTCs TpeOOBaHUS K pe3ylbTaTam
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYYArONTUMHUCS POCCUUCKON
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPAIUIMK PAa3BUTHS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSAMHU, TPUHATHIMH B OOINECTBE NMpaBWJIAMH W HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOI'O YBa)XKCHHs, OCpPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYAOIIMXCSI PYKOBOJCTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMbITa AEATEIBHOCTH B IMPOIIECCE peaar3aliid OCHOBHBIX HAIlPaBJICHHUU
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLMOHHBIX MpaB M OOs3aHHOCTEH, yBaXKEHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpEENsATh COOCTBEHHYIO TIO3UIIUIO 110 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBIMNOJIHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaKTaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICIAUIO U NAMSITHUKAM IIPUPOIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOI'O 00IIEeCTBa;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHU S, STUYECKOTO TIOBEICHHUSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTENSM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUN;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0JIarONoJNyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
AKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM WX BO3MOXHBIX IOCIEACTBUM  JJIs
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIb30BaHNEM  (COOJIOJICHHE  MpaBWJI  [OBEICHHS B  IMPHUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHIMACMBIX JCHCTBUIN U TIPEIOTBPAIIAT UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTUYECKOHN NEATCILHOCTH YKOJOTHICCKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOEr0 MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(GbOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JIaHUU IICJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieueHusi HOBOTO YPOBHS pPa3BUTUS MEIUIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOydYaroImuxcs, GOopMHpPYyeMOi
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JleJlaTh OOOCHOBAaHHBIC 3aKIIOUCHHS HAa OCHOBE HAyYHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOUW MICSATEIHHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
[EJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHEHU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeiicTBUs (TIO3HABaTEIbHbIE, KOMMYHHKATHBHBIEC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKHUE 3HAHWUS W  yHHBEPCAJIbHBIC  ydeOHbIC JICHCTBHUS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENbHO  (OPMYJNHPOBATH W AKTyaIU3UpOBaTh  MpobIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUN (BBIICTSATh MX XapaKTePHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKUBOW IIPUPOJIBI,

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIIECTBEHHBIX CBSI3€W M OTHOIICHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B IEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJCTh HAYYHOW TEPMHUHOJIOTHCH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHTHI JIsl JI0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CHUTYAaIIUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbOopMyIHpPOBaTH 3aMPOCHl U MPUMEHSATH PA3THYHBIC METOIBI MPU TIOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMAIMEl: TPUMEHATh XUMHYECKHE, (HU3UYECKHE U
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiajeHue YHUBEPCATBHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU TTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOIO TOUYKY 3PEHUSI C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aUMOCHCTBUS NP PEIICHUN yueOHOM 3a1a4H,

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJM € YYETOM MHEHHMH YYaCTHUKOB, OOCYXIAaTh pPE3yJIbTaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS [JIS BBISBICHUS MNpoOJieM M UX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IO3HABATEJIbBHYIO JIESITENBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEHN U MPENOYTECHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO HIUPOKOW JPYIAUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th HABBIKAMHU  [O3HABATEJILHOM  peduiekcuu Kak  OCO3HaHUSs
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYIHX HA OIIMOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBHUM MO OCBOCHHIO, HHTEPIIPETAIIUH U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CUTYyallusAX, CBS3aHHBIX ¢ Ouonorueir. B mporpamme mnpeaMeTHbIe
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

yYMEHHE PaCKphIBaTh COJEpKaHHE OMOJOTMYECKMX TEPMUHOB U TOHSTHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIYEMbIMU BEJIMYUHAMU, OOBSCHEHHE IOJYYCHHBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHoOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH MOJIYyYEHHBIC 3HAHHS ISl OOBSICHEHHS OMOJOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJTHON Cpele, MOHMMaHUE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIJICHHOE HaCJeJOBaHNWEe, COCTAaBJISATh CXEMBbI
MOHOTHOPHTHOTO CKPCUIUBAHUS JUISA TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HHGPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHPOBAHHOCTH 3HAHUNA O MECTE U POJM OHMOJIOTHH B CHCTEME HAY4YHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPaMOTHOCTH YE€JIOBEKa IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHTHI, I[eNu MUTaHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtea K. M. baspa, depengoBanusl rjiaBHbIX HalpaBiICHUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, TMPOIECCOB W SBJICHUH, OpPraHM3aIus W TPOBEICHUE
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeIaTh BBIBOJIBI HA OCHOBAHUU TIOJYYCHHBIX PE3YJIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTh MOJTYYEHHBIE 3HAHUA A OOBSICHEHUs OUOIOTHYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JII0ICH, COOMI0OIEHUS HOPM IPAaMOTHOTO MOBEJICHUS B OKpPYXKaIOIIeh
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAaX (LENH MUTAHUS);

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PabOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpeJICcTBa MacCOBOM MH(OpMAIUU, HAYYHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011as Ononornyeckyro MHGOPMAIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/m P Konrpoiasbubie | IIpakTuyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 b 2 0.5
MONOTHA Kak Hayxa https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 X 1
VIBLIC CHOTCMAL L MX Opramiartt https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 X 8 1
MMHYECKHI COCTaB U CTPOCHUE KIETKU httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubnuoreka [IOK
5 5) 1
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBEHOC BpAMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m Konrpoasubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! BOIMOUHOHHAS GHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 OpraHH3MBL H OKPYKAIOULAS Cpea ° https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa M 3KOJIOTHUECKHE CHCTEMBI 9 bubnmorexa [JOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 34 0 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTnueckue
n/n Bcero U3ydeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
08.09.2025 https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «cnonp30BaHne pa3TMIHBIX 1 0.5 bubmorexa [TOK
P ' 15.09.2025 | https://m.eds00.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKUX 0OBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLIECCHI 1 bubmuorexa [JOK
U UX U3YYCHUE 22.09.2025 | https://m.eds00.ru/863e6564
4 XuMHYeCcKui cocTaB KiIeTkH. Boya u 1 bubnmuoreka [JOK
MHHEPAJIbHBIE COJTU 29.09.2025 | https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CATH. LOCTAB 1 CTPOCHHE DETKOB 06.10.2025 | https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYCCKUE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' 13.10.2025 | https://m.edsoo0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
7 Vraesoasl. JInnmael 1 bu6mmoreka [JOK



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

20.10.2025 | https://m.eds00.ru/863e6870
bub6mmoreka [{OK
8 Hywientossle kucioTs!. AT® 23.10.2025 | https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus 10.11.2025 | https://m.eds00.ru/863e6e88
10 Knerka kak nenocTHas »uBas
cucremMa 17.11.2025
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuoreka [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
. 24.11.2025
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OBMeH BeIeCTs Wk MeTaCoH3M 01.12.2025 | https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 o . X
OTOCHITES. ACMOCHITES 08.12.2025 | https://m.edsoo.ru/863e7c98
bu6mmoreka [JOK
14 2 i 00
HEPTETITCCITH ObMEIL 15.12.2025 | https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [{enenue
KJIeTkr. MuTo3. JIlaboparopHas
15 aborta Ne 3 «HaOmronenne MuTo3a B 0.5 bubmmorexa [JOK
P ) A ' 22.12.2025 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpEeIlIKa JyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 Buocunres 6enka. Peakims bu6mmoreka [JOK
MaTpUYHOTO CHUHTE3a 29.12.2025 | https://m.edso0.ru/863e796e
17 Tpancnsanus — 6rocuHTe3 6enka bubnuorexa [IOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

12.01.2026 | https://m.edso0.ru/863e796e
18 Hexnerounsie hopmbl )KU3HA — bubnuorexa [JOK
BUPYCHI 19.01.2026 | https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB 96.01.2026 https://m.edso0.ru/863e81b6
o https://m.edsoo.ru/863e831e
. bubnuorexa [JOK
2 M
0 eHos 02.02.2026 | https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
KJIeTOK. OIIOTOTBOPEHHE.
21 JlabopaTtopnast pabota Ne 4 05 bubmuorexa [JOK
«M3ydenue cTpoeHUs MOJIOBBIX ' 09.02.2026 | https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB 16.02.2026 | https://m.edso0.ru/863e8436
23 I'enetnka — Hayka o bubnuoreka [JOK
HACJIEICTBEHHOCTH U U3MEHUYUBOCTHA 18.02.2026 | https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MpU3HaKoB. MoHOTHOpUIHOE bubmmorexa [JOK
P ) P 02.03.2026 | https://m.edso0.ru/863e8878
CKpeIllBaHHE
0 .3
55 | nesmemono nacssonn Batimonera OK
A 09.03.2026 | https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHOE HacjeI0BaHNe
26 npusHakoB. JlJaboparopHas paborta 05 bubnuoreka [IOK
Ne 5 «M3yuenue pe3yapTaToB ' 16.03.2026 | https://m.edso0.ru/863e8c60

MOHOTHOPUHOTO U AUTUOPUIHOTO



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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CKpEUIMBaHUA y JPO30(HIIBI HA
rOTOBBIX MUKpOIIpenapaTax»

97 I'enetuka nosa. HacinenoBanue 1 bubmmoreka [{OK
MIPU3HAKOB, CIEIUICHHBIX C MOJIOM 23.03.2026 | https://m.eds00.ru/863e8c60
N3menunBocth. HenacneacTBenHas
M3MEHYUBOCTh. JlaboparopHas

28 pabota Ne 6. M3yuenue 1 05 bubnuorexa [JOK
MO (DUKAITMOHHOM U3MEHYUBOCTH, ' 06.04.2026 | https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifa U
BAPHUALIMOHHON KPUBOI»

HacnencrBennas N3MEHYHBOCTE.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubmuorexa [JOK
«AHaIM3 MyTaIi y Ipo30QHIIsl HA ' 13.04.2026 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOITpENapaTax»

bu6mmoreka [IOK
30 r 1
cHeTHI Hertoperd 20.04.2026 | https://m.edsoo0.ru/863e8d78
Peseprubiit ypok. O6001eHIE TIO

31 H 1
teme «HaciencTBeHHOCTh 1 97 04.2026
U3MEHYMBOCTh OPTraHU3MOBY

32 Cenekmus Kak HayKa M TIpoLiecc 1 bubmorexa HOK

i I pon 04.05.2026 | https://m.edsoo.ru/863e9214

33 MeToasl U TOCTHKEHUS CEISKIINU 1 bubmuoreka [JOK
pacTeHUN U KUBOTHBIX 18.05.2026 | https://m.edsoo.ru/863e9214

34 buoTtexHo0THS Kak OTpacib 1 bubnunoreka [JOK
MPOU3BO/ICTBA 25.05.2026 | https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorexa HOK
H A ya 04.09.2025 | https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiaeHUun 1 bubnuorexa [JOK
00 PBOJTFOIINH 11.09.2025 | https://m.eds00.ru/863e9570
bu6moreka [IOK
3 M 1
AKPOSBOIHOMHA 18.09.2025 | https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIAa BUJIA ¥ SBOJTIOITHH.
4 nieso I;TO HI;ﬂ aGota JL\; 1 1 0.5 bubmorexa LIOK
parTopiiaip ) ' 25.09.2025 | https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIOH»
5 JIBmKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLIUH 02.10.2025 | https://m.edsoo.ru/863e9das
bu6mmoreka [JOK
6 E it 0TO 1
CTCCTBCHIbIT OTOOP 1 €0 pOpMEI 09.10.2025 | https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHuI000pazoBanue. JlabopatopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue ' 16.10.2025 | https://m.edsoo.ru/863e9fde
MPHUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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MaKpO3BOJIIOLUN 23.10.2025 | https://m.edsoo.ru/863e9cle
H
9 €00paTUMOCTh 3BOJTIOIIUU 06.11.2025
10 HcTopwust xu3HM HA 3eMIe U METOIbI
e€ u3ydeHus 13.11.2025
11 ['mnoTe3bl MPOUCXOKACHUS KUZHH bubnuorexa [JOK
Ha 3emute 20.11.2025 | https://m.edsoo.ru/863ea5a6
12 PazButuHe xxu3HM Ha 3emiie 1o 3pam bubnuorexa [JOK
U TIeproIaM 27.11.2025 | https://m.edsoo.ru/863ea6be
OCHOBHBIE ATAITBI YBOJIOIIH
PacTUTEILHOTO U )KHBOTHOTO MHUPA.
13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3ydenne HCKOMmaeMbIX OCTATKOB ' 04.12.2025 | https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKITHSIX»
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OpPraHUYECKOTO MUpa 11.12.2025 | https://m.edsoo.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubmuorexka [JOK
(anTpomoreHes) 18.12.2025 | https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTpOIIOreHe3a 25.12.2025 | https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YenoBeKa 15.01.2026
18 Yenosedeckue pacsl U IPUPOIHBIE bubnuoreka [IOK
aJarTalyy JYeJI0oBeKa 22.01.2026 | https://m.edsoo.ru/863eaea2
19 PezepBHblit ypok. OGo01I€HKE 110
TeMe «BO3HUKHOBEHHE U pa3BUTHE 29.01.2026



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

KA3HHU HA 3eMIIe»

20 €]
KOJIOTHS KaK HayKa 05.02.2026
21 Cpenbl 0OUTaHUS U SKOJIOTHYECKUE bubnuorexa [JOK
(baxTopsl 12.02.2026 | https://m.edsoo.ru/863eafec
AOGuoTtuyeckue (HakTopsl.
JlabopaTtopHnas pabota Ne 3.
«Mopdonornueckue 0COOEHHOCTH
22 ACTEHUH M3 pa3HBIX MECT 0.5 brbmmorexa [OK
p ' 19.02.2026 | https://m.edsoo.ru/863eb10e
oburtanus». JlaboparopHas padota
No 4. «Bnusinne cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICyCa)
bu6moreka [IOK
23 b
HOTHHECKAC (akTOpLI 26.02.2026 | https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKH
nonymsiiuu. [Ipaktuyeckas pabora
24 Ne 2 1 & 0.5
02 « ozxi:qu MJIOTHOCTH 05.03.2026
MOMYJISILIUI pa3HBIX BUIOB
pacTeHui»
o5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 12.03.2026 | https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnnoreka [JOK
(?KOCUCTEMBI) 19.03.2026 | https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKA3aTENN HYKOCUCTEMBI.
27 DKOJIOTUYECKUE TUPAMUIbI bubmmorexa [JOK
. PaMHBL. 26.03.2026 | https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 IIpupoanslie 3K0CcHCTEMBI

09.04.2026



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

29

AHTpOHOFeHHBIe 9KOCHCTCMBI

16.04.2026

30 buocdepa — rimodanbHas 1 bubmmoreka [IOK
IKOCUCTEMA 3eMIIU 23.04.2026 | https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
onocdepsr 30.04.2026 | https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1 07.05.2026

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuoreka [JOK
YeII0BeUeCTBa 14.05.2026 | https://m.edsoo.ru/863ebale
PesepBubIit ypok. O6001IEHNE TEMBI

34 «Coo011IecTBa 1 3KOJIOTHICCKHE 1 91.05.2026
CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 34 55

I[TPOTPAMME



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




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

ChopMHUpOBAaHHOCTh 3HAHUH O MECTE W POJHM OWOJIOTUHM B CHCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (HYHKIMOHAIBHOW TPAMOTHOCTH YEJIOBEKa I PEIICHHS

JKM3HCHHBIX 3aJ1a4

YMeHHne packphiBaTh COJACpP)KAHWE OHMOJOTHYECKUX TEPMHUHOB W
TIOHSATUN: KU3Hb, KIJIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIeCTB U
MpEeBpAIllEHUE HHEPruH), TOMEOcTa3 (caMOperyysinus), YpOBHEBas
OpraHu3aIus >KUBbIX CHUCTEM, CaMOBOCIPOU3BEACHUE (PEIPOIYKIIHS),

HACJICACTBEHHOCTh, UH3MCHYNUBOCTL, POCT U Pa3BUTUC

YMeHnue uznarate OMOJIOrHYECKUe TEOpUH (KJIETOUHAsi, XpOMOCOMHas,
MyTaimoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaX MHOIrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.W. BaBumnoBa), onpenensTh rpaHUIbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaaACTb MCTOAAMHM HAYYHOI'O IIO3HAHHA B ouoaoTHU
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHUCTEM, IIPOLCCCOB H HBJ’ICHHﬁ;
OpraHu3anusa u IMPOBCACHUC OHOJIOTHYECKOTO OKCIICpUMCHTA,
BBIABHKCHHUC THIIOTE3bI, BBISIBJICHHUC 3aBUCHUMOCTHU MCKIAY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaThb BbIBOABI HAa OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHHe BBIJICNATh CYIIECTBEHHBIC TPU3HAKH BUPYCOB, KIETOK
NPOKapUOT W JYKApUOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHu3MOB; OCOOCHHOCTHM  MpOLECCOB OOMEHa BEIIECTB U
NpeBpalieHus] dHEPruu B KIETKe, (OTOCUHTE3a, IIACTUYECKOTO U
SHEPreTUYEeCKOTO  OOMEHa,  XEMOCHHTEe3a, MHUTO3a,  Meio3a,
OIUIOJIOTBOPEHHSI,  Pa3MHOXCHHS,  WHAWBUIYAIBHOTO  Pa3BHUTHUS

opraHu3Ma (OHTOI'€HE3)




YMenue MPpUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL O6’b$ICHeHI/ISI
6I/IOHOFI/I“ICCKI/IX mpouecCoB u SIBJ'IGHI/If/'I, I TIPUHATUSA TPAKTUYCCKUX
pelIeHN B TOBCETHEBHOW KU3HH B LIEJsIX oOecrieyeHns 0e30macHOCTH
CBOETO 3/I0POBbS ¥ 3/I0POBbsI OKPYKAIOIINX JIFOACH, COOTIOICHUST HOPM
OKpYXaIoIlel  MPUPOAHON

HCIIOJIBb30BaHUA

T'paMOTHOI'O IIOBCJACHHUA B cpeac,

NOHUMAaHHE HE00X0UMOCTH JOCTHKEHUI
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PalMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

YMeHue pematbh 3JIEMEHTApHbIE TE€HETHYECKHE 3aJauyd Ha MOHO- U
JTUTHOPUTHOE CKPEIIMBAaHUE, CIEMJICHHOE HaCJIeIOBAHHUE, COCTaBIIATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIsA npeacKazaHusa

HacCJICOOBaHUW ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W TPaKTUYECKUE paboThI,

coOnroAaTh mpaBwia Opu paboTe ¢ Y4eOHBIM U J1aOOpPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHMBATh U UHTEPIPETUPOBATH MH(MOPMALHIO
OMOJIOTHYECKOTO COJEP)KaHUsI, BKITIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTepHAIIbI);
STHUYECKHE AaCMeKThl COBPEMEHHBIX MCCIEJIOBaHUI B OHOJIOTHUH,

MeIUILMHE, OMOTEXHOIOTHI

10

YMeHue co31aBaTh COOCTBCHHBIC MTUCHbMEHHBIC U YCTHBIC COOOIICHHMS,
000011251 OMOJIOTHYECKYI0 HH(POPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro o01mero o0pa3oBaHus

CchopMupOBaHHOCTh 3HAHUI O MecTe W pOJU OMOJOTMU B CHUCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHHBI MHpa U HaydHOTO MHUPOBO33PEHHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (PyHKIMOHAIBHOW TI'PaMOTHOCTH 4YeNlOBeKa MJISl PELIeHMS

JKHN3HCHHBIX 3aJa4

YmMmenue PaCKpbIBaATh COACPIKAHUC OMOJIOrHYCCKHUX TCPMHUHOB U

TOHSTHM: BUJ, MOIYJIALNA, FCHO(I)OH)I, OBOJIIOLIMSA, ABWIKYIINC CHIIBL




(daxTopsr) 3BOJIIOLUH, MPUCTIOCOOJICHHOCTD OPraHu3MoOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE daxTopsI, IKOCHUCTEMA,
MIPOTYIIEHTHI, KOHCYMEHTBHI, PEIYILICHTHI, end  TUTaHUS,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMmenue uznarate OMOJIOTHYECKUE TEOpuH (3BOJHOLMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYecKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMEepHOCTH (3apospiieBoro cxojacrtsa K.M. bapa, yepenoBanus
[JIaBHBIX HanpasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M.  Bepnanackoro), ompenensTb  IPAaHULBl  UX

MNPUMECHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TIO3HaHUST B OHOJOTHUH
(HaOmroleHNe W OINMCAHHME KUBBIX CUCTEM, IPOIECCOB U SIBICHUN;
OpraHu3amusi ¢ TPOBEICHHE OHWOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIOTE3bl;  BBIABICHHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMBIMU BEJIMYUHAMHU, OOBSICHCHHE TIOJMYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSATHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUHU IOJTYUCHHBIX peSYJ'H)TaTOB)

Ymenue BBIJICIISAT CYILIECTBCHHBIC NIPU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJIOB, TMOMYJSIIUN, MPOIYICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEONEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJIC/ICTBEHHOMN U3MEHYHUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS HKOJIOTUYECKUX (DaKTOpOB Ha OpraHU3MBEI,
HepeHoca BEIIECTB U MMOTOKA SHEPTHU B 3KOCUCTEMaX, aHTPOIIOTCHHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTa BEUIECTB U

OMOTEOXMMHUYECKUX IIMKIOB B Orocdepe

YMeHue OpUMEHSTh TONy4YCHHbIE 3HAHUS s OOBSICHEHUS
OMOJIOTUYECKUX IMPOILIECCOB U SIBICHUM, AJIS MPUHATHS MPAKTUYECKUX
pellieHuit B MOBCEAHEBHOM KU3HU B LIESIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37J0POBbS OKPYKAIOLIUX JIFOJIEH, COONIOIEHUS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalolled MpHpOAHON  cpene;
MOHUMaHHE HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ ouoJorun AJI1 paUOHAJIBHOTO IMPUPOAOIIOJIb30BAHU A

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXEMbI IIEPEHOCA BCHICCTB U DHEPIUU B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHHe BBINOJMHATH J1a0OpaToOpHble M MpaKTHYECKUue paloThl,
coOmonarh npaBuia npu pabore ¢ ydyeOHbIM U JabOpaTOpPHBIM

obopynoBaHueM




YMeHHe KpUTHUYECKH OLEHUBATh U WHTEPHPETUPOBATH MH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ICP)KAaHM, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS

13 pa3nuuHblX UcTouyHUKOB (CMMU, Hay4dHO-NONYJIsipHBIE MaTepUalbl);

? paccmarpuBath rio0anbHbIE HKOJIOTUYECKHE po0JIeMbl
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOLICHHIO K HUM COOCTBEHHYIO
HO3ULUIO
YMeHne co3iaBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
10 000011251 OMOJOTUYECKYI0 WH(POPMAITHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrapar OuoIorun




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoil mpupone. Ponp Ouonormu B (QopMHpOBaHUU

COBPEMEHHOU HaydyHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAyK

1.2

MeTtonpl MO3HAaHUSA XKUBOW NMpUpoAbl (HAOIIOJEHHE, SKCIIEPUMEHT, ONHCAHUE,
U3MEpEeHne, KIacCu(pUKalus, MOJCIUPOBAHUE, CTATUCTHUYECKas 00paboTka

JTAHHBIX )

JKuBrIle cucTeMBl 1 HX opraHusanmnsa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: ouosoruu. CBoiicTBa

OMOCHCTEM B UX pazHOOOpasue

2.2

YpoBHU oOpraHu3anuu OWOCHUCTEM: MOJICKYISIPHO-TEHETHUCCKHH, KIECTOYHBIH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHThI: MAaKpOJIEMEHTHI,
MHKpOd3JeMeHThl. Boma u wMuHepanbHble BemecTBa. @OYHKIMH BOABI U

MHHEPAJIBHBIX BEHMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u cTpoeHHE O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenuMble W 3aMEHHMBIE aMHHOKHMCIOTBHL. AMWHOKHCIOTHBIM COCTaB.
YPOBHH CTPYKTYphI OCIKOBOM MOJICKYJIBI (IIEpPBUYHAS, BTOPHUYHAS, TPETUYHAS U
YeTBEPTHYHAsT CTPYKTypa). XUMHYECKHE CBOiicTBa OenkoB. buosornueckue
(GbyHKIMH OENKOB.

depmeHThl — OHoJIoTHYECKHe Karanu3aTopbl. CTpoeHue (GepMeHTa: aKTHBHBIA
HeHTp, cyoctpaTtHas crneuuduyHocts. Kodepmentsl. Burtamunsl. OTnuyus

Q)epMCHTOB OT HCOPTraHNYCCKHUX KAaTAJIN3aTOPOB

3.3

VYraeBoipl: MOHOCAaxXapuabl (IJIIOKO3a, prbo3a U 1e30Kcupub03a), Aucaxapubl
(caxapo3a, J5aKTO3a) M MOJUCAaxXapuabl (Kpaxmaji, TJIMKOTEH, LeJUIJI03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jlunuasl:  TpUrMUepuabl,  crepounbl,  ¢dochomunuael.  ['mapoduisHO-
ruspodoOHbIe cBoicTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHEHHE

YrijieBo0B, OCJIKOB M JIMTIUI0B KaK HCTOYHHUKOB SHEPTHUU




3.4

Hyxneunossie kucnotsl: JJHK n PHK. Hykieotuasl — MOHOMEpBI HYKJIIEMHOBBIX
kucnot. Crtpoenne u ¢ynkunuu JIHK. Crtpoenme u ¢dynkinuu PHK. ATO:

CTpoeHue 1 PyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Knertounas teopusi. MeTo bl u3y4eHus KIETOK

3.6

Knerka xak nenoctHas xuBas cucrema. OOIue NMpPU3HAKU KIIETOK: 3aMKHYTas
HapyxHass memOpana, monekynsl JIHK kak reHermueckuii ammapar, cucreMa

cuHTE3a Oernka

3.7

Tunel kKneTok: 3ykapruoTuyeckass U npokapuoruyeckas. OCOOEHHOCTH CTPOECHUS
npokapuoTnueckoil  kietku. Kierounas crenka Oaxtepuil.  CrpoeHue
JyKapruoTH4eCcKor KieTKku. OCHOBHBIC OTIMYMS PACTUTEIHHOM, >XKMBOTHOU H

rpuOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpHI KIETOK — KJIETOYHAs CTEHKA, TJIUKOKAJIMKC, HX
¢bynakimu. [lnazmatrueckas memOpaHa, e€ cBoiicTBa U (pyHkuuu. [luronnazma u eé
opraouspl. OqHOMEMOpPaHHBIE OPraHOWBI KJIETKH: SHJIOIIa3MaTHYecKas CETh
(OIIC), ammapar T'ombmku, mm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI KIICTKH:
MHUTOXOHAPUH, TUTaCTUABL. [IpOMCXOXKJCHHEe MHUTOXOHIAPUNA W TUIACTHA. Bumsl
mnactua. HememOpaHHBIE OpPraHoWIbl KIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTP,

PECHMUKH, KI'yTUKH. OYHKIUU OPraHOUI0B KIETKU. BKitoueHus

3.9

SAnpo — perynaropHbiii nmeHTp kieTku. CTtpoeHue sapa: sjaepHas 000JI0YKa,

KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCOPT BEILIECTB B KJIETKE

}KI/I3H6,Z[GSITCJ'IBHOCTI) KIICTKHU

4.1

OOmMeH BemiecTB, WM MeTaboJM3M. AcCUMUIIANUS (TUTACTHYECKHH OOMEH) H
JTMCCUMWIALINS (SHEPreTHYECKHE OOMEH) — JIBE CTOPOHBI €IMHOTO Ipolecca
Merabosm3ma. Turmbl oOMeHa BemiecTB: aBTOTPO(MHBIA U reTepoTpodHbIiA. PoJb

(I)epMeHTOB B 0OMeHe BCIICCTB U IIPCBPALICHHNU SHCPIrUU B KIICTKC

4.2

®ortocunte3. CBeToBas U TeMHOBas (aszbl GoTtocunrtesa. Peakuuu dortocuHTesa.
DddextuBHOCTh (hoTOCHHTE3a. 3HayeHHe (OTOCHMHTE3a Ui >KU3HU Ha 3emile.
Bnusnue ycrmoBui cpeabl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIICHHS €ro
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIolIHe OakTepuu. 3HaueHHEe XEMOCHHTe3a [Uis

JKA3HM Ha 3emiie

4.3

9HepreTI/IquKHﬁ OoOMEH B KIIETKE. Pacmerienue BCIICCTB, BBLIACICHUC H
AKKYMYJIIMPOBAHUEC OSHEPrunu B KIICTKC. OTarbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. BpO)KeHI/IC n €ro BHUIEBI. KI/ICHOpOI[HOC OKHCJICHHUEC, WU KIJIICTOYHOC

npixaHue. DPPEeKTUBHOCTh SHEPreTUUECKOTO 0OMeHa




4.4

Peakuuu marpuunoro cuntesa. ['enerndeckas napopmarus u JJHK. Peanuzamms
TeHEeTUYeCKOoil MHpopMmanuu B KiIeTKe. ['eHeTHdeckuid KOJ M €ro CBOICTBA.
Tpanckpunuus — marpuunblii cunre3 PHK. Tpancnsuust — 6uocunTe3 Oenka.

Koauposanue amuHokucnot. Posb pubocom B GnocuHTe3e Oenka

4.5

Hexnerounsie (opmbl xu3HH — BHpYChl. Mcropus otkpeitus BupycoB (/.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH BUPYCOB.
Bakrepuodaru. boye3Hu pacTeHHi, >XUBOTHBIX M 4YCIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc nummyHnonepunura yenoseka (BUY) — Bo3doyaurens CIIN/a.

[IpodunakTrka pacnpoCTpaHeHHs] BUPYCHBIX 3a00J1€BaHUIA

PasMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsrii 1mkn, wiM S>KU3HEHHBIM 1WKa kieTku. MHTepdaza u MuTO3.
[Ipoueccel, npoTekatomue B uHTepdasze. Permkanus — peakuuss MaTpU4HOTO
cunteza JIHK. Crpoenune xpomocom. XpoMOCOMHBIH HabOp — KapHOTHIIL.
JlunonHBIH W TAlUIOWAHBIA ~ XpPOMOCOMHBIE — HAOOpBL.  XPOMATHIIBI.
HuTonornyeckue OCHOBBI Pa3MHOXKEHHMSI U HHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xierkm — murto3. Craguum Murtosa. [Ipomecchl, mpoucxonasimue Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MHTO3a

5.2

@opMBI Pa3MHOXKEHHSI OpPraHU3MOB: Oecrojoe W ToJioBoe. Buuel OGecrmosoro
pa3sMHOXEHHS: JIeICHUE HaJBOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOC pa3MHOKEHUE. HckyccTBeHHOE

KIIOHHUPOBAHUE OPraHU3MOB, €I'0 3HAYCHUEC IJI1 CCIICKIUN

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUSA OT OECIOJIOrO.
Meiio3. Cramuu Meio3za. Ilpouecchl, mpoucXOonslue Ha CTagusix Menosa.
[ToBenenue xpomocoM B Meino3e. Kpoccunrosep. buonorndeckuii cMbICI U

3Ha4YECHUE MeHo3a

5.4

I'amerorenes — mpoiiecc 0O6pa3oBaHMs MOJOBBIX KIETOK y *KUBOTHBIX. [looBEIE
JKeJe3bl: CEMEHHUKH U AuyHUKUA. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KIETOK —
rameT (CrepMaTro3ouj, SilleKlIeTka) — cuepMaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHHUA SIMIEKJICTOK U CIICPMATO30U10B. OHJ'IO,Z[OTBOpeHI/Ie. HapTCHOFGHCS

5.5

WnnuBugyanbHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(omOpuorenes). Itanbl SMOPUOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npobneHue, racTpynanus, opraHoreHes. IloctaomOpuonansHoe pazButue. THITBI
MOCTAMOPHUOHANIBHOTO PAa3BUTHUS: MPsIMOE, HEempsiMoe (IHMYMHOYHOe). BrusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Poctu Pa3BUTHC paCTCHHﬁ. OnroreHes IBCTKOBOI'O PACTCHUA: CTPOCHHUEC CCMCHU,




CTauu pa3BUTHA

HaCHeI[CTBeHHOCTB U USMCHYMBOCTb OPraHU3MOB

6.1

IIpenmer u 3agaum resetuku. Vcropus pa3sBuTusa NeHETUKH. Briax poccHMCKUX
U 3apyOeXHBIX y4Y€HBIX B pa3BUTHE TEHETUKH. METOAbl T'eHETUKU
(THOPHUIOIOTUYECKUH, IUTOTr€HETHYECKHU, MOJICKYJISIPHO -T€HETUYECKHU ).
OcHoBHbIE TeHeTUYECKUE NOHTUS. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpelMBaHUN

6.2

3aKOHOMEPHOCTH HAacCJIeIOBaHUsI TPU3HAKOB, ycTaHOBJIeHHBIE . Menaenem.
MonoruOpuaHOe CKpelrMBaHue. 3aKOH eIuHOOOpa3us THOPUIIOB TIEPBOTO
nokojeHus. [IpaBwio JOMUHUpPOBaHHWA. 3aKOH pAcCIICIUICHUS TPU3HAKOB.
I'unioresa uncroTel rameT. [1oJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpelyBaHue. 3aKOH HE3aBUCHMOI'O HACJIEIOBAHMS TPU3HAKOB.
[{utoreHeTnyecKkne OCHOBBI JUTHOPHIHOTO CKPEIIUBAHUS. AHAIU3UPYIOIIEE
ckpenuBanue.  Vcmonp3oBaHWE ~— aHATM3UPYIOMIETO  CKPEUIMBAHMUS IS

OTIpe/IeNIeH!Us] TEHOTHIIa 0COON

6.3

CuerieHHoe HacnefoBaHue npu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HaclenoBaHUIO TreHoB. Hapymienuwe cremieHuss Te€HOB B pe3ysbTare
KpOCCHUHIOBepa. XpOMOCOMHasi TeOpus HaCJIEeACTBEHHOCTH. [eHeTnyeckue
KapTBhl.

I'eneruka mosia. XpoMOCOMHOE OMNpeNeSieHHe IMoja. AyTOCOMBI M MOJIOBBIE
XpoMocoMbl. ['oMorameTHble M TeTeporamMeTHble oOpraHusmbl. HacnemoBanue

IMPHU3HAKOB, COCIVICHHBIX C ITIOJIOM

6.4

H3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACHIEACTBEHHAs M HAcIEACTBEHHAs.
Pons  cpempl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(MUKAIIMOHHOW W3MEHUYMBOCTH. BapuanMoHHBIM psIA W BapHAIlMOHHAS
kpuBas. Hopma peaknuun mnpusHaka. KoJludyecTBeHHbIE M KavyeCTBEHHBIC

IIPU3HAKHU U UX HOpMaA PCAKIUU. CsolicTBa MO,HH(i)HKaHHOHHOﬁ HU3MCHYNBOCTH

6.5

HacnencrBenHas, WIM TIE€HOTHIIMYECKAs, H3MEHYMBOCTh. KoMOHMHATHBHAs
U3MEHYMBOCTh. Mei03 M TOJOBOW TIpoliecC — OCHOBa KOMOWHATHBHOM
U3MEHYUBOCTA. MyTanmoHHass HM3MEHYMBOCTh. Kiaccudukamuss MyTanui:
T€HHbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NMpUYMHBI MyTaluuid. MyTareHHbIe
(hakTopbl. 3aKOH TOMOJIOTMYECKUX PSAOB B HacIeACTBEHHON u3Men4ynBoctu H.W.

BasuioBa

6.6

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJBl TI'€HETHKHU
YeJI0BEKA: TEHEAIOTUYECKH, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXMMHUYECKUH, MOJEKyIsIpHO-TeHeTndeckuil. CoBpeMeHHOe ompezeeHne

TCHOTHUIIA: MMOJIHOTCHOMHOC CCKBCHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YUCJIC C




nomompio III[P-ananu3a. HacnencrBenHble 3a00JieBaHUS 4YEIOBEKA: I'€HHBIC
0omne3Hu, 00JIE3HH C HACIIEACTBEHHOW MPEIpacIiOIOKEHHOCTHIO, XPOMOCOMHEIE
6one3nn. Comarnyeckue W TEHEpaTUBHBIE MyTaluu. [IpHHIMIBI 30pPOBOTO
06pa3a KHM3HHU, AUArHOCTHUKH, HpO(l)I/IJIaKTI/IKI/I U JICUCHUS T CHCTHUYCCKUX
Oone3Hel. MeauKo-reHeTHuecKoe KOHCYJIbTUPOBaHUE. 3HAYEHHUE MEIULUHCKOMN

TCHCTUKHU B MPCAOTBPAICHUHN U JICUCHUHN I'CHCTUYICCKUX 3a00JIEBaHHI YeJIOBEKa

Cenexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT I

7.1

Cenexkuusi Kak Hayka M IpoLEcC. 3apoKJIE€HUE CEJNEKUUU U JOMECTHKAIUs.
VYuyenue H.M. BaBunoBa o0 T1eHTpax TMPOUCXOXKJEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. [[eHTphl MPOUCXOKIACHUS JOMAIIHUX KUBOTHBIX. COpT,

opoja, MTaMM

7.2

CoBpemMeHHbIE METOJIbl CeIeKIUU. MaccoBbIii U WMHIAMBUIYAIbHBIH OTOOpPHI B
CEJNIEKIIMN PAcTeHUM M KUBOTHBIX. OneHKa 3KcTepbepa. baM3KopoIcTBEHHOE
ckpernuBanne — WHOpumuHT. Yumcrtas muHMs. CKpemIMBaHWE YHCTBIX JIMHHM.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpeniyBaHue — ayTOPUAMHT.
Otpanénnas tulOpuamszanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes H
MMOJTYy4EHUE NOJMIUIONAOB. JIOCTM)KEHMS CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHUKpPOOPIraHU3MOB

7.3

buoTtexHosOTMsT KAk OTpacib MPOU3BOJACTBA. ['€HHas WHXEHEpHUs. OTambl
coszmanus pexomOuHanTHOM JIHK wm Tpancrennpix opramm3moB. Kierounas
unxeHepusa.  Kietounele  KynbTypbl. MUKpPOKIOHAIBHOE  Pa3MHOKEHHUE
pactenuii. KiioHHMpoBaHUE BBICOKOMPOAYKTUBHBIX  CEIbCKOXO3IHCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKHE W 3ThuYeckue mnpoosiembl. MO — reHeTHuecku

MOI[I/I(bI/II_[I/IpOBaHHI)Ie OpraHn3Mbl

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT cOIepKAHUS

DBOMIOIMOHHAS OHOIOTUS

1.1

DBOJTIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHUH.

CeuzerensctBa  »BoJOLMH.  [laneoHTONIOTMYECKME:  MOCIENOBATENBHOCTD
NOSIBICHUsI BHUJOB B MAJEOHTOJIOTUYECKON JI€TONMUCH, NepexoaHble (HOpPMBI.
buoreorpaduueckue: cxoacTtBo U pazauuue ¢ayH M (IOp MAaTEepUKOB H
OCTPOBOB. DMOPHOJIOIrMYECKHE: CXOJICTBA U Pa3JINuUs SMOPUOHOB pa3HbIX BUIOB

IIO3BOHOYHBIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-IeCKI/IeZ TOMOJIOTUYHBIC, aHaJIOTUYHbIC,




pyAUMEHTApHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-ONOXUMHUUYECKUE: CXOJCTBO
MEXAaHHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IYTEH Yy BCex

OPraHu3MoOB

1.2

OpomioumonHas  Teopuss Y. JlapBuna. IIpennochiiku — BO3HUKHOBEHHS
JapBUHM3Ma. JIBMKyIiMe CHIIbl 3BOJIIONMM BUJOB 1o [lapBuHy (u30bITOUHOE
Pa3MHOKEHHE IIPU OIPAHMYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

06opb0a 3a cyIiecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast Teopusi sBoimounu (CTD) u  OCHOBHbIE €€ TOJIOKEHUS.

MuxposBomtonus. [lonmynmamus kKak eIMHUIA BUAA U 3BOJIOLHHI

1.4

JBuxymue cuibl ((pakTopsl) SBOMNIONMM BUAOB B mpupoje. MyTanuoHHBIN
mpolecc ¥ KOMOMHATHBHAsE M3MEHYUBOCTb. [lomynsiioHHbIE BOJNHBI U Apeid
reHoB. M3omsimus u mMurpamusi. EcrecTBeHHBIN 0TOOp — HampaBIsOMUi (GakTop
sBoJIIOLIMU. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK pe3yinbTaT dBoyonuu. [Ipumepst
MPUCTIOCOOTIEHUH y OpraH3MOB. ApoMOpPG 036l B UIMOATATITAITIH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE (OpMBI BUI00OPA30BaHMUS:

reorpapuuecKoe, IKOJIOTHIECKOe

1.5

Maxkpossomtonusi.  DopMbel  dBoMOLMU:  (UIeTUYECKas,  JUBEPreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOINMN

Bo3HMKHOBEHUE U Pa3BUTHE KU3HU HA 3eMJIE

2.1

JloHayuHble TpPENCTaBICHUS O 3apOXKACHUU SKU3HH. HaydHble T'HIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emye: abuoreHe3 M MaHCHEpMUA. XUMHUYEcKas
IBOJIIONMS. DKCIEPUMEHTAIIbHOE TMOATBEP)KICHUE XUMHYECKOW SBOJIOIUH.
Hauanpabie stanbr 6uonornyeckoi spomornuu. ['mnoreza PHK-mupa. Ilepsoie

KJIICTKH U UX 3BOJIFOIIMA. cDOI)MI/IIZ)OBB.HI/IG OCHOBHBIX I'PYIIII J)KUBbIX OPraHn3MOB

2.2

PasButne xu3Hu Ha 3emie no spaMm u nepuojgam. Karapxeill. Apxeiickas u
npotepo3oiickas dpbl. [lameosolickas spa u e€ mNepuoabl: KEeMOPHUHCKHIA,
OPJIOBUKCKUW, CHIIYpUWCKUH, JE€BOHCKUH, KAMEHHOYTOJbHBIN, MEPMCKUM.
Me3o30iicKkas 5pa 1 €€ epUoAbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo30lickas 9pa W €€ TNepuUOABl:  MAJEOTECHOBBI,  HEOTEHOBBIN,
AQHTPOINOICHOBBIM. XapaKTepUCTHUKA KIUMara W TEOJIOTMYECKUX IIPOLIECCOB.
OCHOBHBIE 3TaIlbl 3BOJIIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMop(o3bl y
pacTeHMl U KUBOTHBIX. [losiBIeHME, pacuBEeT M BBIMUPAHUE TPYIIl KUBBIX

OpraHnu3MoOB




2.3

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHue -HBoouuu. OCHOBHbIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

24

DBomonMsl YenoBeKa. AHTPONONOTHA Kak Hayka. Pa3Butue mpejactaBieHUil o
NPOMCXOXJACHUU denoBeka. Meroabl u3ydeHusi aHTpororeHesa. CxojactBa u
pa3uyms YeNoBeKa u KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHIE YETIOBEKA.

JBwxyniie cuibl (pakTopsl) aHTporiorenesa. HacinencrBeHHass M3MEHUYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOmEecTBeHHBIH 00pa3 JKU3HW, HM3TOTOBICHUE OPYIUH

TPy/a, MBILICHHUE, PEYb

2.5

OcCHOBHBIE CTaJUM W BETBH HBOJIIOLMU YEJIOBEKA: aBCTPAJTOMHUTEKH, YenoBek
ymenslid, YenoBek mnpsMoxonamui, YenoBexk HeanaepranbCkuil, YenmoBek
pazymHbId. Haxonku MCKOMaeMbIX OCTaHKOB, BPEMs CYILIECTBOBaHHUS, 00JIaCTh

pacripocTpaHeHusi, 00bEM FOJIOBHOIO MO3ra, 00pa3 KU3HHU, OPyIUs

2.6

UYenoseueckue pacbl. OcCHOBHBIE OOJIbIIKE pachl: €BpPOINEOUAHAs (€Bpazuiickas),
HErpo-aBCTpajIouHas (3xBaTOpHANIbHAA), MOHI'OJIOUHAs (a3marcko-
amepukaHckasi). YepTbl NpuUCcrocoOIeHHOCTH MPEACTAaBUTENEH YETIOBEUECKUX pac

K YCIIOBHSIM CylIecTBOBaHUs. EnMHCTBO yenoBeyeckux pac. Kputuka pacuzma

Opranu3Mbl ¥ OKpyXartolias cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3afadyd M pa3feibl 3KOJOTMU. MeToabl 3KOJIOTMYECKHX
HccaeaoBaHuM. DKOJOTHYECKOe MUPOBO33peHue. Cpenpl 0OMTaHUsI OPraHu3MOB:

BOJHasd, HA3EMHO-BO3AyIIIHAs, IIOUYBCHHAA, BHYTPHOPraHU3MEHHAA

3.2

Okonoruueckue  (akropel. Krnaccuduxamuss  sxosnornyeckux — (pakTopos:
abuoTuyeckre, OHMOTUYECKHME M aHTpOINOreHHble. JIeficTBHE HSKOIOrHUeCcKUx

(hakTOpOB Ha OPTaHU3MBbI

3.3

AbGunotnueckue (QGakTOpbl: CBET, TeMIepaTypa, BIAXHOCTh. DoTOmEepHOIU3M.
[Ipucnocobnenuss OpraHu3MoB K  JEGHCTBUI0O aOMOTHYECKUX  (PAKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue ¢dakropbl. Buapl OMOTHUECKHMX B3aMMOJCHCTBHI: KOHKYpPEHIHS,
XMUIIHAYECTBO, Mapa3HTU3M, MYTyalu3M, KOMMEHCAIH3M (HaxJIEOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCaJM3M, HEUTpanu3M. 3HaueHHe  OUOTHUYECKUX

B3aMMOJCUCTBUM JJIs Cym€CTBOBAHUS OPraHU3MOB B ITPUPOAHBIX COO6H.[CCTBaX

3.5

OKOJIOTHUYECKHE XapaKTCPUCTUKHU MOMYJIAINH. OcHOBHbBIC IIOKa3aTCIn
InomyJsiuu: 4YUCICHHOCTb, INNIOTHOCTL, POKIAAEMOCTb, CMCPTHOCTL, IPUPOCT,

MuUrpanusl. I[I/IHaMI/IKa YHUCJICHHOCTH IMOIYJISINUU U eé peryidanugd

COOGH.ICCTB& M 3KOJOI'MYCCKHUEC CUCTEMBI




4.1

Coo0mecTBOo opraHu3mMoB — OuonieHo3. CTpyKTypbl OHMOIIEHO3a: BHJIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muineBas). Bunabl-momuHantel. CBsi3u B

OHOoIEHO3E

4.2

Okojnoryyeckue cucrteMbl (9kocuctembl). [lonstne 00 3kocucreme U
ouoreonieHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOIYLEHTHI,
KOHCYMEHTBI, peAylieHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B SKOCHUCTEME.
Tpoduueckue (nMUIIEBBIE) YPOBHU OJKOCHUCTEMBI. [luimeBbie memn W CeTH.
OcHOBHBIE TIOKa3aTeIM DKOCHCTEMBI: OMoMacca, MPOAYKIHUS. IKOJOTUYECKUE
MUpaMHUIbl: TMPOIYKIMH, YHUCICHHOCTH, OuomMaccel. CBOICTBAa 3SKOCUCTEM:

YCTOMYUBOCTD, CAMOPETYIISIMS, pazButue. CyKieccus

4.3

[Ipupoansie sKOCHCTEMBI. DKOCUCTEMBI 03P U peK. DKOCUCTEMa XBOMHOTO HIIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHbIE 3KOCHUCTEMBI. ATpPO3KOCUCTEMBI. Yp60o3KOCHCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazne kak QakTtop ycroWuumBocTH dKocucteM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.U. Bepnaackoro o Owmocdepe. ['panHunibl, coctaB M CTPyKTypa
ounocdepsl. JKuoe BemiectBo U ero ¢yHkiuu. OcoOeHHOCTH Omocdepsl Kak
r100aNbHOM AKOCHUCTEMBI. J[MHAMHUYECKOe paBHOBECME W OOpaTHas CBs3b B
onocdepe. KpyroBopoThl BemecTB W OHOTCOXMMHUYECKHE ITHKIBI JJIEMEHTOB

(yrnepona, a3oTa). 30HaAIBHOCTH OMoChepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTtBo B Ouocdepe 3emuin. AHTPOTIOTCHHBIE WM3MEHEHHUs1 B Ouocdepe.
['moGanbHbBIE YKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa  palMOHAIBHOTO  YIPABICHHUS MPUPOJHBIMH pecypcaMH U HX

HCIIOJIBb30BAaHUC. I[OCTI/I)KGHI/IH OHOJIOTHH U OXpaHa IIpUupOabl




TPEBOBAHUA K PE3YJIbTATAM OCBOEHHA OCHOBHOI1 OBPA30BATE/IbHOM ITIPOrPAMMbI CPEJHETO
OBLIET'O ObPA30BAHHA, TIPOBEPAEMBIE HA EI'3 110 BUOJIOTUH

Kopg, nposepsaemoro MpoBepsemble TpeboBaHUA K NPeAMETHbIM pPe3yabTaTaM OCBOEHUA OCHOBHOIA
TpeboBaHua o6pa3oBaTenbHOI Nporpammbl cpegHero obuiero o6pasoBaHua

ChopMUpOBaHHOCTh 3HAHWI O MECTE W POJIM OHOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B (DOPMHpPOBAaHHM COBPEMEHHOH €CTECTBEHHOHAYYHOH KapTHHBI MHpa, B
TO3HAHUH 3aKOHOB NMPHUPOJIBI ¥ PEIICHUH )KU3HEHHO BaYKHBIX COLIMATBHO-ITHUYECKUX,
1 SKOHOMUYECKUX, 3KOJIIOTMUECKHX MPOOJIEeM YeIOBEUeCTBA, a TaKXKe B PEIICHUU
BOIPOCOB PAIMOHAILHOTO MPHPOIONONB30BaHNs, B (DOPMHUPOBAHUN IICHHOCTHOTO
OTHOIIEHUS K MIPUPOJIe, OOIIECTBY, YEJOBEKY; O BKJIaJe POCCHHCKHUX U 3apyOesKHBIX
Y4EHBIX-ONOJIOTOB B Pa3BUTHE OHOJIOTUH

Bnanenue cucremoli 3HaHMIT 00 OCHOBHBIX METOJAaX HAyYHOrO MO3HAHUS,
HCTIONB3YEMBIX B OMOJIOTMYECKHX HCCIEIOBAaHUSX JKHBBIX OOBEKTOB U YKOCHCTEM
(ommcaHue, W3MepeHHe, TNPOBe/ICHHWE HAOIIONCHNUH); CIOCO0aMHU BBISBICHUS W
OLICHKH aHTPOIOIeHHBIX U3MEHEHHH B MIPHPOJIE.

VYmMmenue BBIJIBUT'aTh TUIIOTE3bl, IPOBEPATH UX OSKCIEPUMEHTAJIbHBIM HyTéM,
(bOpMyJ'IHpOBaTB LCJIb UCCIENOBAaHUs, aHAJIU3UPOBATHL IOJIYYCHHBIC PE3YJIbTAThl U
J€J1aTh BBIBOJbI.

BbIsiBIICHHE 3aBUCHMOCTH MEXIYy HCCICAYeMBIMH BEJIHYMHAMH, OOBSCHEHHE
HOJYYCHHBIX PE3yJAbTaTOB M (OPMYIMPOBAHHE BBIBOJOB C HCIIOJIb30BAHHEM
HAYYHBIX MOHATHII, TCOPHI U 3aKOHOB

VYMeHHe BIageTh CHCTEMOH OHMONOrMYCCKHX 3HAHHWM, KOTOpas BKIOYAaeT B
ce0s1: OCHOBOMOJIAraroIHe OHOIOrMYECKHE TEPMHIHBI U TIOHATHS (KM3Hb, KIIETKA, TKAHb,
OpraH, OpraHu3M, BHI, IOy, DKOCHCTEMa, OHWOIeHO3, Omocdepa; MeTabomm3M,
roMeocTas, KICTOYHbII WMMYHHTET, OMOCHHTEe3 Oelka, OHOIMOIMMEpBI, JHUCKPETHOCTD,
CaMOperyJIsIus, CaMOBOCIIPOU3BE/ICHHE, HACJIEICTBEHHOCTb, HU3MEHYUBOCTD,
SHEPro3aBHCHMOCTb, POCT U Pa3BHTHE);

Ouonornyeckue teopuu: KietouHas teopuss T. IllBanna, M. Illneiinena, P.
BupxoBa; xioHanbHO-cenekTUBHOr0 uMmyHureta I Opmux, WML.W. Meunukosa,
XPOMOCOMHasi Teopust HacinencTBeHHocTH T. MopraHa, 3aKoH 3apOJbILIEBOrO
cxoncrBa K. bapa, sBomrounonnas teopus Y. JlapBuHa, CHHTETHYECKas TEOpHs
IBONIOLMHK, Teopusi aHrpomoreHe3a Y. J[lapeuHa; Teopus Ouoreornenoza B.H.
CykauéBa; yuenne H.M. BaBuioBa o meHTpax MHOroo0Opasusi U HpPOUCXOXKACHHS
3 KYIbTYpHBIX pacTeHudi, ydenue A.H. CeBeproBa 0 MmyTSX U HaNpaBJICHHAX
aBonomy, yueHue B.W. Bepuanckoro — o 6uocdepe);

3aKOHBI (€MHO00pa3Hsi MOTOMKOB IE€PBOr0 MOKOJIEHMS, PACIUICIUICHUs IPU3HAKOB,
HE3aBHCHMOT'0 Hacle0BaHus MpHu3HaKkoB I'. MeHens; clielIeHHOro Haclle{0BaHUs
MIPU3HAKOB U HAPYIIECHUs CIEIUIeHHs TeHoB T. MopraHa; TOMONIOrHYECKHX PSIIOB B
HacnencTBeHHON u3MeHunBoctd H. WM. BaBunosa; renernueckoro paBHoBecust JIx.
Xapau u B. Baita6epra; 3apogpieBoro cxoactsa K. bapa; Onorenetndeckuii 3akoH
3. I'exkens, ®. Mromnepa);

TIPUHLUIEI (YICTOTHI TaMET, KOMIUIEMEHTapHOCTH);

npasuiaa (MuanMyma 0. JInbuxa, skomornueckoi MUpaMugsl YUces, OHOMACCHl U




Koga nposepsemoro
TpeboBaHusa

Mposepsaembie TPe60BaHUA K NpeAMETHbIM pe3y/ibTaTaM OCBOEHUS OCHOBHOIA
o6pa3oBaTenbHOI Nporpammbl cpegHero obuiero o6pasoBaHua

SHEPTHUH);

runore3bl (koamepBatHas A. M. Onapuna, nepBuuHoro OynmeoHa JIk. XonmjieiiHa,
mukpochep C. Dokca, pudosuma T. Ueka)

YMeHHe pemath TOWCKOBBIC OHOJNIOTHYECKHE 3a/Ia4d; BBISBIATH MPHYHHHO-
CIIC/ICTBEHHBIC  CBSI3M  MEXIy UCCICIYEMBIMH  OWOJIOTHYECKMMH  OOBEKTaMH,
MpoLeccaMyd U SIBJICHMSIMM; JIeJIaTh BBIBOJABI M TPOrHO3bI HAa OCHOBE IOMYYEHHBIX
PpEe3yNbTaToB;

COCTaBJIATh TCHOTUINYECCKHE CXEMbI CKPEIMBAHMS JUIS PA3HBIX THIIOB HACIICIOBAHMS
TIPU3HAKOB y OpPraHW3MOB, COCTAaBISITH CXEMBI MEPeHOca BEIIECTB M DSHEPrHH B
SKOCUCTeMaXx (TIETTH TIUTAHMUS, TUIIECBBIC CETH)

VYMeHWe ycTaHaBIMBaTh B3aUMOCBSI3M MEXKIYy CTPOCHHEM W (YHKIUSIMHA:
OpraHOW/IOB, KJIETOK Pa3IMYHBIX TKaHEeH, OPTaHOB M CHUCTEM OpPTaHOB Y pacTeHHH,
JKUBOTHBIX ¥ YeJIOBEKa; MEXIy dTalaMH OOMeHa BEIIECTB; JTaraMy KJIETOYHOI'O
[UKJTa ¥ )KA3HCHHBIMU ITUKJIAMH OPTaHM3MOB; dTallaMH SMOPUOHAIIBHOTO Pa3BUTHS,
TeHOTHITOM ¥ (heHOTHUIIOM, (peHOTHIIOM 1 paKkTOpaMH Cpelbl OOUTaHMUS; TPOLECCaMU
9BONIIOIMY; JBIWXKYIIMMHA CHJIAMH aHTPOIIOTeHe3a; KOMITOHEHTAMH Pa3InYHBIX
9KOCHCTEM M IPHCIIOCOOICHUSIMI OPTaHU3MOB K HUM

VYmMmenue BBLACIIATH CYIIECTBEHHBIC TIPU3HAKU:

CTPOCHHSI BUPYCOB, KJICTOK MPOKAPHOT M  OYKAPUOT, OJHOKJICTOYHBIX
MHOTOKJIETOUHBIX OPraHU3MOB, BH/IOB, OHOICOILICHO30B, SKOCHCTEM U GHOChEpsI;
CTPOCHHsI OPI'aHOB M CHCTEM OpPIaHOB PACTCHHUi, )KMBOTHBIX, YEIOBEKA; MPOIIECCOB
JKU3HEACSITCIBHOCTH, TPOTCKAIOIIMX B OPraHM3Max pPacTeHHH, >KHBOTHBIX H de-
JIOBeKa; OMOJIOrMYecKHX TPOIeccoB: 0OMeHa BellecTB (MeTadonn3M), HHPOpMaIU
U TPEBpALICHUST SHEPrUH, OPOXCHHs, aBTOTPOGHOrO M reTepoTpodHOro THUIIOB
nuTaHusi, OTOCHHTE3a M XeMOCHHTE3a, MUTO3a, MeH03a, raMeToreHesa, SMOpHore-
HEe3a, NOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKCHHS, HHIUBHAYAILHOTO Pa3BUTHS
opraHu3Ma (OHTOreHe3a), B3aMMOICHUCTBHS T'CHOB, TeTepO3uca; JCHCTBHIA
HCKYCCTBEHHOrO O0TOOpa, CTaOWIM3HPYIOLIEro, [BHXKYIIETO H  PasphIBAIOLIErO
€CTECTBEHHOr0 0TOOpA; A/UIONATPHYECKOr0 M CHMIIATPHYECKOr0 BHI000pa30BaHMS,
BJIMSIHUSL JIBMOKYIIMX CHIT 3BOJIIOIMH Ha FeHO(OH I HOMYIISINH; TPUCITIOCOOICHHOCTH
OpraHu3MOB K Cpele OOHMTaHHs, 4YepeIOBAaHHs HAINPABJICHHH  HSBOJOLHH;
KPYrOBOPOTa BEIECTB M [IOTOKA SHEPTHU B SKOCHCTEMAX

CdopMUpPOBAHHOCTb YMEHUS BBLIEIATH CYIIECTBEHHbIE PU3HAKH BUPYCOB, KJIETOK
MPOKAPHOT M 3YKAPUOT; OAHOKJIETOYHBIX ¥ MHOIOKJIETOYHBIX OPraHM3MOB, BHJOB,
OUOreoLeH030B u 9KOCHCTEM,;
0COOCHHOCTH IIPOLIECCOB OOMEHA BELIECTB M NPEBPALIECHHS SHEPrUM B KIIETKE,
(doTocuHTe3a, MIACTHYECKOrO U IHEPreTHYECKOro oOMEeHa, XeMOCHHTE3a, MHUTO3a,
Meli03a, OIUIOJOTBOPEHHUS, Pa3BUTUS U PA3MHOXKEHHS, MHIMBUIYAIBHOIO PAa3BUTHS
opranu3ma (OHTOreHe3a), OOpHOBI 3a CyILECTBOBAaHHE, €CTECTBEHHOrO O0TOOpa,
BHJ000pa30BaHusl, MPUCIIOCOOJIEHHOCTH OPTraHU3MOB K cpele OOUTaHMSA, BIMSHUS
KOMIIOHEHTOB 3JKOCHCTEM, AHTPOIIOTEHHBIX H3MEHEHHH B 3KOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BELIECTB U NPEBpAILieHHs SHEPruu B Onochepe

VYMeHHe  HCIONB30BAaTh  COOTBETCTBYIOIIME  apryMEHTBI,  OMOJIOIMYECKYHO
TEPMHHOJIOTHIO U CUMBOJIMKY AJISI I0Ka3aTeNbCTBA POJCTBA OPraHM3MOB Pa3HBIX
CHCTEMAaTHUYECKHX IPYIII; B3aHMOCBS3H OPIaHM3MOB M Cpe/ibl OOMTaHUS; eIUMHCTBA
YeJIOBEUECKHX pac; HEOOXOAMMOCTH 3/I0pOBOTO 00pa3a IKH3HH, COXPAHEHHS
pa3HooOpa3ust BUAOB M SKOCHCTEM KaK YCIOBUS COCYIECTBOBAHMS NPHUPOIBI U
YeJIOBeUeCTBA

VYMeHue KpUTHYeCKH OLEHHBAaTh HH(YOPMAIMIO OHUOIOTHYECKOrO COMCpIKaHuS,
HHTEPIIPETUPOBATh ITHYECKHE AaCMEKThl COBPEMEHHBIX HCCIEAOBaHHN B 001acTu
OHOJIOTHH, MEIHUIIMHEL, OMOTEXHOJIOT i, paccmatpuBarb rio0aabHbIE
9KOJIOTHYECKUE TTPOOIEMBI COBPEMEHHOCTH U (POPMHUPOBATH COOCTBEHHYIO TIO3UIIUIO
10 OTHOIICHHIO K HUM




INEPEYEHDb 3JIEMEHTOB COAEPXAHHUA, TPOBEPSAEMBIX HA EI'3 110 BUOJIOTUU
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buonorus kax HayKa. JKuBBIE CHCTEMBI M X N3YUCHUC

1.1

CoBpeMeHHast OGHOITOr st — KOMIUIEKCHAs HayKa. Buonornueckue HayKH
U Hu3ydaeMble UMHU mpoOiembl. DyHIaMEHTabHBIC, MPUKIAIHBIC W TOMCKOBBIC HAyYHBIC HCCICIOBAHUS B
OHOJIOTHH.

3HaueHne Ouosornu B (HOPMHUPOBAHHUM COBPEMEHHOHW €CTECTBEHHO-Hay4HOM KapTHHbI Mupa. I[Ipodeccun,
CBsA3aHHBIE C OMonorueil. 3HaueHne OUOTIOrUH B NPAKTHUECKOH JIEATENBHOCTH YeI0BEKA: MEIULMHE, CEIbCKOM
XO351CTBE, MPOMBIIIJIEHHOCTH, OXPaHe TPUPOJIbI

1.2

JKuBbIe cHCTEMBI Kak NpeAMET U3y4E€HU ounonorun. CBOMCTBA KUBBIX CHCTEM: CAUHCTBO XUMHYECKOI'O CoCTaBa,
JAUCKPETHOCTL U LEJIOCTHOCTDH, CIOXHOCTH U YIIOPAAOYCHHOCTH CTPYKTYPBI, OTKPBITOCTH, CaMOOpraHu3anusl,
CaMOBOCITPOU3BEICHUE, pa3IpaXXKUMOCTh, UBMEHYUBOCTD, POCT U Pa3BUTHUE.

VYpOBHM  OpraHu3allMyl JKMBBIX CHCTEM: MOJEKYIADHbIH, KIETOYHBIH, TKAHEBBbIH, OpPraHU3MCHHBIMH,
MO YJISILIMOHHO-BUIOBOM, SKOCHCTEMHBIN (OnoreoneHorndeckuii), 6rnocgepusiit. [Iporecchl, npoucxoasimue B
XKHUBBIX crcTeMax. OCHOBHbIE NPH3HAKH XUBOr0. JKH3Hb Kak (hopMma CylecTBOBaHUS MaTepHU

1.3

Meronsl  Ouonoruueckoil  Hayku.  HaOmiopeHume,  M3MepeHMe,  3KCIICPHUMEHT,  CHCTEMaTH3alys,
MeTtaaHanu3. [ToHATHE 0 3aBUCHMON M He3aBUCUMOI nepeMeHHOH. [InanupoBanue sxciepuMenta. [locraHoBka u
npoBepka rumore3. HyneBas rumore3a. Ilomstue BbIOOpkM W e€  mocTOoBepHOCTh.  Pasbpoc
B Ouonorudeckux HaHHbIX. OIIGHKAa JIOCTOBEPHOCTH IOJNYYEHHBIX pe3ynbTaToB. [IpHYMHBI HMCKaXKEHUS
Pe3yNbTaTOB IKCcHepuMeHTa. [IOHATHE CTaTHCTHYECKOro TecTa

Kitetka kak GHONOrHYECcKas CucTeMa

2.1

Krnerka — cTpykTypHO-QyHKIMOHANIbHAS eIUHUNA KuBoro. Vcropus oTkpeiTus kietku. Paborsr P. 'yka, A.
Jleenryka. Knerounast teopust (T. IlIBann, M. llnelinen, P. Bupxos). OcHOBHbIE HOJOXEHUST COBPEMEHHON
KJIETOUYHOH TEOpHUH.

Meroapl MOJEKYIIPHOW W KIETOYHOH OHOJOTMH: MHUKPOCKONMs, XpoMaTtorpadus, siekrpodopes, Merox
MEUCHBIX aTOMOB, U depeHranbHoe HEeHTpHYTrUpOBaHKe, KyIbTHBHPOBAHUE KIICTOK

2.2

XUMHUYECKHH COCTaB KJIETKU. Makpo-, MUKPO- U YABTPAaMHUKPOdJIEeMeHThl. Boma u e€ ponb Kak pacTBOPHTENS,
peareHra, y4acTue B CTPYKTYPUPOBAaHMM KJIETKH, TEPMOPEry/Ialud. MuHepalibHble BEIECTBA KIETKH, HX
Ouonoruyeckast poib. Ponb KaTHOHOB U aHHOHOB B KJIETKE.

buonornueckue nonumepsl. benku. AMHUHOKUCTOTHBIA cocTaB 0OenkoB. CTpykTypa O€IKOBOH MOJNEKYIBI.
IlepBuuHas crpykTypa Oeiika, NENTHAHAS CBA3b. BTOpUYHAs, TpPETHYHAs, YETBEPTUYHAS CTPYKTYPHI.
Henaryparms. CoiictBa OenkoB. Kinaccudukarus 6enkos. buonorndeckue GyHKIHN OSIKOB.

VraeBozpl. MoHOCaxapHIbl, AUCaXapHU/Ibl, OIUTOcaXapu/abl U monucaxapuasl. OOMmii aH CTpoeHus U PU3UKO-
XMUMHUUYECKHE CBOKMCTBA YriieBoJ0B. bruonornyeckue GyHKIMN YTI1eBOIOB.

JIumu el T'uapodunbHO-THAPOPOOHBIE CBOIiCTBA. Knaccudukarms
unuaoB. Tpurmuuepupl, GochomUIuasl, BOCKH, creponsl. buomorndeckue  ¢yHkupn — aummaoB.  O6urme
CBOMCTBA OMOIOTHIECKHX MeMOPaH — TEKy4eCTb, CIIOCOOHOCTh K CaMO3aMKHYTHIO, TOIYIIPOHHIAEMOCTb.

Hyknennosete kucmorel. JIHK u PHK. Crpoenme nyknenHoBbIXx kucnoT. Hyxmeorwmasr. [IpuaHmum
xommiemeHTapHoctu. IlpaBmio Yapragda. Crpykrypa JHK — nBoiinas cnmpans. MecTOHaXOXICHHE H
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ononormyeckue ¢pyaxnun JHK. Buast PHK. @yakium PHK B ki1etxe.

Crpoenne monexynsl AT®. Makposprudeckne cBsasu B Monekyne AT®. Buonormueckue ¢ynkmmm ATO.
BoccraHoBneHHBIE TEPEeHOCYNKH, X QYHKIMHA B KieTke. CexBennpoBanue THK.

CrpykTypHass Oumonorus: OHOXMMHYECKME M OHMO(QHM3WYECKHEe HCCIEeNOBAaHUS COCTaBa M IPOCTPAHCTBEHHOMH
CTPYKTYPBI OHOMOJIEKYIT

2.3

Turbr kIeTOK: OYKapUOTUYECCKUE U TIPOKAPUOTUYECCKHUEC. CprKTypHO-(byHKL[I/IOHaJIBHBIC 06pa3OBaHI/IH KJICTKU.

CrpoeHre mpOKApUOTHYECKOH KieTkH. Kierounas crenka Oakrepuit m apxeil. OcoOeHHOCTH CTpOSHHS
reTepoTpodHBIX M aBTOTPOMHBIX MPOKAPHOTHUECKHUX KIETOK. MeCTO M poIib MPOKApHOT B OHOLIEHO3aX.

Crpoenre ¥ (YHKIMOHHPOBAaHHWE 3YKapHOTHYECKOM KieTkd. [lmasmarmueckass MemOpaHa (Iura3mMalieMma).
CrpykTypa mia3mMaTnieckold MeMOpaHsl. TpaHCHIOPT BEHIECTB depe3 IUa3MaTHYeCKyl0 MeMOpaHy: MacCHBHBIN
(muddy3ms, obmeru€nnas aupQy3us), aKTUBHBINA (MEpBUYHBIA W BTOPUYHBIH AaKTHBHBIM TPaHCIIOPT).
Ionmynponunaemocts MeMOpaHbel. PaGora HaTpuii-kaaueBoro Hacoca. DHIOLMTO3: HMHUHOLMTO3, (aromuTos.
Ox3omuro3. Kirerounas crenka. CTpykTypa n QyHKINH KIETOYHOI CTEHKH pacTeHUH W rprOoB.

Hurorutazma. Llurozoms. Llurockener. JIBmkenwe nuromtasmel. OpraHonabl KieTkH. OqHOMeMOpaHHEBIE
OpraHoMIbl KIETKU: dHAomIa3Marudeckas cetsb (JI1C), anmapar ['onbmky, TM30COMBI, HX CTPOCHHE M (YHKLIHUH.
B3auMocBs3b  OHOMEMOpaHHBIX OpraHouoB KIeTKH. CTpoeHHe TpaHyIIpHOro perukyinyma. Cunres
pacTBopuMbIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [nankuit (arpaHysspHbIA) SHAOIIA3MAaTHYECKHIt
peruxynym. CekperopHas pyHKIMs anmapara [onboku. TpaHenopT BelecTB B KiIeTke. Bakyonn pacTuTenbHbIX
kneTok. Knerounstit cok. Typrop.

HOJ'IyaBTOHOMHLIe opraHouibl KJIC€TKU: MUTOXOHAPUH, IJIACTUABI.

Crpoenne W (yHKIMM MUTOXOHIpMH W Tactui. I[lepBuuHble, BTOPUYHBIE W CIOXHBIC IUIACTHIbI
(OTOCHHTE3UPYIOIMX SYKAPHOT. XJIOPOILIACThI, XPOMOILIACTBI, JIEHKOIIACTHI BBICIINX PACTCHUH.

Hemem0panHble opranouzp!l kietkd. CrpoeHue ¥ (YHKIMH HeMEMOPaHHBIX OpPraHOMIOB KJIETKH. PnOGOCOMBI.
MuikpodunamenTsl. Meieunsie KieTkd. Mukporpydouku. Knerounsiii nentp. CTpoeHue U IBWKEHHE KI'YTUKOB
U pecHuueK. MUKpOTpYOOUKH LUTOIUIa3MbL. L[eHTpros.

SAnpo. OGonovka siapa, XpOMaTHH, KapHOIUIa3Ma, S/IPBILIKKA, X CTpoeHHe U (QyHKuuu. SInepHblii OeIKOBBII
MmatpHkc. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B HHTEep(ha3HOM siape. bemku XpoMaTrHa — THCTOHBI.

Knerounsle BxiroyeHus. CpaBHUTENIbHAs XapaKTEPUCTHUKA KJIETOK JYKAPUOT (PACTUTENbHBIX, MXHUBOTHBIX,
TPUOHBIX)

2.4

AcCCHUMUITSIIUS ¥ TUCCHMUISILIUSL — JBE CTOPOHBI Merabonu3ma. Tumbl oOMeHa BemiecTB: aBTOTPOMHBIH U
rerepoTpodHblil. YyacTHe KuCIopoja B OOMEHHBIX IMpoleccax. DHepreTHYeckoe obecredeHre KIETKHU:
npespaienne AT® B oOMeHHbIX Tporieccax. DepMeHTaTUBHBINA XapaKTep peakiuil KJIeTOYHOro Merabonu3ma.
depMeHThI, UX CTpOeHHe, cBoMcTBa u MexaHusMm jeiictBusi. Kodepmentsl. Orinuus (GEepMEeHTOB OT
HEOpPraHMYeCKUX KaTaau3aropoB. benku-akTuBatopsl #  OENKU-MHTMOMTOPBL. 3aBHCHMOCTH  CKOPOCTH
(hepMEeHTATHBHBIX PEaKIMii OT pa3INYHbIX (aKTOPOB.

IlepBuuHbIil CHHTE3 OpraHuuYecKuX BelecTB B kierke. dortocuHre3. Ponb XjoporuiactoB B mpolecce
(dorocunresa. CeroBas u TeMHoBast (a3bl. [[pogykTHBHOCTD oTocHHTe3a. BiusiHue pa3nuvHbX (akTopoB Ha
ckopocTh (porocuHTe3a. 3HaueHHe HOTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHn3MOB-XEMOCHHTETHKOB: HUTPUDHUIUPYIOLIME OaKTepuu, )Kele300aKTepuu,
cepobakTepru, BOJOPOAHbIE OaKTepuu. 3HAYEHHE XeMOCHHTE3a.

AnaspoOHBIe oOpraHm3Mbl. Bumsl Opoxenus. [IpogykTel OpoXEHHS M WX HCHONB30BAHHAE YEIOBEKOM.
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AHa’p0oOHBIE MUKPOOPTaHU3MBI KaK 00bEKTHl OMOTEXHOIOT U 1 BO30yanTenn O6oe3Hei.

A3p06HBIe OpraHu3Mhbl. Drarbl SHEPreTUICCKOro obOMeHa. HOZ[FOTOBI/ITGHBHBIﬁ oran. [nmkomms —
6CCKI/IC.H0]JOI[HOG PpaciiCIuI€HUE ITIFOKO3bI.

Buonoruueckoe OKUCICHHE, WM KICTOYHOE bIXaHue. POJb MHTOXOHIOPHH B Ipoleccax OHOJIOrHYECKOro
okucieHus. Iuknnueckue peakuuu. OxucnurensHoe ¢ochopuarpoBanue. [IpenmyinecTBa a3poOHOrO MyTH
0oOMeHa BEIIECTB Mepe aHadPOOHBIM. D(PEKTHBHOCTh SHEPTeTHIECKOr0 0OMEHa

2.5

Peakumy MatpuaHOro cuHtesa. [IprHIMIT KOMIUIEMEHTapHOCTH B PEAKIMIX MAaTPUYHOro cuHTe3a. Peanmmsarms
HaCJIeZICTBEHHOH MH(popManuy. [ enernyeckunii kox, ero coiicrsa. TpaHckpunust — MaTpuaHbeId cuHTe3 PHK.
[TpyHIUITET TPaHCKPHIIINK: KOMIUIEMEHTAapHOCTh, aHTHIAPAIIETbHOCT, aCHMMETPUIHOCTD. TpaHCIsIms U eé
stambl. Ydactue TpaHcropTHeIXx PHK B OmocuHTese Oemka. YcmoBmsi OmocuHTre3a Oenka. KoampoBanme
aMHHOKHCIIOT. Pons prbocom B GrocuHTE3€e Oerka.

OpraHu3aiys TeHOMa Y IPOKapHoOT U 3yKapHOT. Peryisiys akTHBHOCTH T€HOB Y TIPOKapHoT. [ uIoTes3a onepona
(®. XKako0, XK. Mano). Perymsmus oOMeHHBIX IporeccoB B KieTke. Kilerounslii romeocras.

Bupycsl — HekeTouHble (POPMBI KHU3HH M 0ONUraTHeie mapa3utsl. CTPOCHHE TPOCTHIX M CIOXKHBIX BHPYCOB,
PEeTpPOBHPYCOB, OaKTepruodaros.

BupycHsie 3a0oneBaHusi yelioBeKa, KMBOTHBIX, pacreHuid. CIINI, COVID-19, couuanbHble U MEAUIMHCKUE
TIPOOJIEMBI

2.6

Knerounslit nuki, ero nepuoas! u perymsauus. MHrepdaza u Muto3. OCOOEHHOCTH NPOLECCOB, MPOTEKAIOIINX B
nnrepdasze. IloaroroBka KieTku K JeneHuro. [IpecuHTeTHuecKuil (MOCTMUTOTHYECKHi), CHHTETHYECKHH M
MOCTCUHTETUYECKHH (IPEMUTOTHYECKHUI) Iepruobl MHTepdasbl.

Marpuunbiii  cunre3 JIHK — pemnukauums. Ilpunuunsr  peruimkamu  JIHK:  koMiuieMeHTapHOCTB,
MOJYKOHCEPBAaTUBHBIM CUHTE3, aHTUMapauienbHocTh. MexanusMm perukanuu JTHK. Xpomocomsl. Ctpoenue
xpomocoM. Tenomeps! U TenomMepasa. XpOMOCOMHBINH Ha0Op KIETKA — KapHOTHIL. J{UIJIOMIHBIN M TaruIOnAHBIN
HabopbI XpoMocoM. ['oMoJIOrnuHbIe XPOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenue xieTkn — murto3. CTaiuu MUTO3a U NPOUCXOASIIME B HUX mporecchl. Tumbsl Mutosza. Kapnokunes u
LUTOKMHE3. bronornyeckoe 3HaueHMe MHUTO3a. Perynsuns MUTOTHYECKOro IMKIA KIeTKH. [IporpamMmmupyemas
KJIeTOYHAs Tu0esb — arfonTo3.

OyHKIMOHANbHAS TCHOMHKA

OpraHu3M Kak OMOJIOrHyecKast CucTeMa

3.1

OI[HOKHeTO‘-IHbIe, KOJIOHUAJIBHBIE, MHOT'OKJIETOYHBIC U MHOI'OTKaHEBBIE OPIraHU3MBI.

@dopmbl  pa3MHOXKEHHSI OpraHu3MoB: Oecronioe (BKIIOYask BEreTaTHMBHOE) M MONOBOe. Buapl Oecronoro
Pa3MHOXEHHMS: IOYKOBAHUE, COPYIIALKA, pparMeHTalus, KIOHHPOBAHHUE.

IlonoBoe pasmHOoxenue. [lonoBeie kieTku, unu ramerbl. Meio3. Cragun meito3a. IloBenenue xpomocoMm B
meitoze. Kpoccunroep. buomormueckuii cmpici Meiioza W MOJNOBOro mporecca. Meido3 U ero Mecro B
YKU3HEHHOM IMKJIE OPraHH3MOB.

Ipens3aponpieBoe passutue. ['ameToreHes y )uBOTHbIX. [To0BbIe xkene3bl. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX
kieTok. Criepmarorenes u oorenes. CTpoeHHe MOJOBBIX KiIeToK. OMIogoTBOPEHHE U SMOPHUOHANIBHOE Pa3BUTHE
*KHUBOTHBIX. CIIOCOOBI OMIOO0TBOPEHMS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuayanpHoe pa3BUTHe Opranu3MoB (oHTorenes). Cramun SMOpUOreHe3a JKMBOTHBIX (HA MPUMEPE JISATYILIKH).
Hpobnerne. Twmbr gpobnenns. OcoOeHHOCTH [ApOOTEHHMS Yy MIICKONHUTAIOMUX. 3apOABIIIEBBIC JTHCTKU
(racTpymstius).  3akiagka OpraHOB M TKAaHEH W3 3apoJpBIIIEBBIX JIMCTKOB. BzanmHOe BimMsSHHE dacTel
Pa3BUBAIONIETOCS 3apojbliia (IMOpHOHANBHAS MHIYKIUS). 3aKiaKa IUIaHa CTPOSHHMS KMBOTHOTO KaK pPe3yibTaT
HePApXUYCCKUX B3aUMOJICHCTBUII TEHOB. BiusHue Ha HSMOPHOHAIBRHOE pa3BHTHE Pa3INYHBIX (HaKTOPOB
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OKpY>Karoulen cpeipl.

Poct un Pa3BUTUC KUBOTHBIX. HOCT3M6pPIOHaJ'H:HI;II71 TNepuoa. HpSIMOG U HEIIPSAMOE pPa3BUTHUC. PazButne c
MeTaMOpqﬁ)O?)OM y OCCIO3BOHOYHBIX M II03BOHOYHBIX JKHBOTHBIX. DBHOJIOrHYECKOe 3HAYCHHE apsAMoro u
HEIPSIMOI'o pa3dBUTUA, UX PACHPOCTPAHCHUE B IIPHUPOJIC. Twumsr pocTa KUBOTHBIX. (DaKTOpLI peryiiannn pocra
JKUBOTHBIX M 4YCJIOBCKA. CTaIII/II/I HOCT3M6pHOHaJ'II:HOI‘O pa3BUTUA Yy JKHBOTHBIX W 4YCJIOBCKA. HCpI/IOZ[I)I
OHTOI'CHE3a YCJIOBCKA.

PasmHo)keHMEe W pa3BuTHe pacteHud. [amerodur u crmopodur. Meio3 B JKH3HEHHOM LHUKIE PACTEHHI.
O6pa3oBaHue crop B nporecce Meiosa. ['amerorenes y pacrenuid. OmiogoTBOpeHHEe U Pa3BUTHE PACTUTENIbHBIX
oprann3MoB. J[BoW{HOE OIUIOZIOTBOPEHHE Yy IIBETKOBBIX pacteHnid. OOpa3oBaHHe U pa3BUTHE CEMEHH.
MexaHU3MBbI PEryJSIMK OHTOI€He3a Y paCTeHUH U AKUBOTHBIX

3.2

I/ICTOpI/IH CTAQHOBJICHUS W PAa3BUTHUA I'CHETUKU KaK HAYKH. OCHOBHBIE T€HETHYECKHE TOHATHS W 00O3HAYCHHMS.
T'omonornyasie XpOMOCOMBI, AJUICJIBHBIC T'€HbI, AJIbTCPHATUBHBLIC IIPU3HAKH, I[OMPIHaHTHBIﬁ u peuecanHHﬁ
NpU3HAKH, T'OMO3UT0Ta, IETEPO3Urora, 4Yucras JIMHUA, FI/I6pI/II[I)I, T'C€HOTHII, q)eHOTI/IH. OCHOBHBIE MECTO/IbI
TCHCTUKU! l"PI6pPIZ[OJ'[OFPI‘-IeCKPIﬁ, HHTOJ’IOFI/I‘-IGCKI/II‘/'I, MOHeKyHﬂpHO-FeHeTI/I‘IeCKI/Iﬁ

3.3

MonorubpuaHoe ckpermBanue. IlepBblii 3akoH MeHmens — 3aKOH €JIWHOOOpasusi THOPHIOB TEPBOTO
nokosieHust. IlpaBuio poMuHupoBaHusA. Bropoit 3akoH MeHnens — 3aKOH pacUICIJICHUS ITPU3HAKOB.
[{uronoruueckne 0CHOBBI MOHOTHOPHIHOTO CKPEIUBAHK. [ MTIOTe3a YUCTOTHI TaMeT.

AHaJ'II/IBI/Ipyl-OH_Iee CKp€IlIMBaHUEC. l'[pome)x(y'rotmmﬁ XapaKTep HacjleaO0BaHUI. PacmenneHHe TNIPpU3HAKOB IIpH
HETIOJTHOM TOMHWHHWPOBAaHUMU.

Jurnbpunnoe ckpeummBanue. Tpernil 3akoH MeHzenss — 3aKOH HE3aBUCHMOIO HACIEOBAaHUS MPH3HAKOB.
LluTonoruyeckue OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CleruieHHOe Hacle0BaHUe TNIPU3HAKOB. Pa6oter T. MopraHa. ClLeIUIeHHOe HacieI0BaHUe T€HOB, HapylICHUE
CHCIUICHUA MEXY IT'€HaMU. XpOMOCOMHa?I TEOpUs HACIEACTBEHHOCTH.

I'eneruka TmoJa. XpOMOCOMHBIH MEXaHH3M orpeaeneHus rmosia. AyTOCOMBI
M TIONIOBBIE XPOMOCOMBI. ['OMOraMeTHeli W TreTeporaMeTHbI Moy ['eHeTWdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIUICHHBIX C [OJIOM.

I'enotun kak nenoctHast cucrema. [lmefioTporusi — MHOXECTBEHHOE JeHCTBHE TreHa. MHOXKECTBEHHBIN
aenusM. B3aumoneiictBue HeayuenbHbIX reHoB. KommiemeHtapHocTh. Onucras. [lomumepus

3.4

BzaumopeiictBue reHoTHna u cpezisl npu ¢opmupoBanun (eHoruna. V3MeHUMBOCTH Tpu3HAaKoB. KauecTBeHHbIC U
KOJIMYECTBEHHBIE IPU3HAKK. BHbl NI3MEHUMBOCTH: HEHACIICICTBEHHAS! M HACIICICTBEHHAS.

MouduralmonHasi U3MEHYMBOCTh. Porb cpempl B (opMupoBaHUM MOAM(UKAIIMOHHONW m3MeH4YMBOocTH. Hopma
peaximu mpu3Haka. BapuaipoHHsii psin v BapuanpioHHast kpusast (B. Moranncen). CpoiictBa MoIM(UKAIMOHHON
H3MEHYUBOCTH.

I'enorunmyeckas n3MeHUMBOCTh. CBOMCTBA T€HOTUIIMYECKON M3MEHUYMBOCTU. BHU/IbI TeHOTUITHUECKON N3MEHUMBOCTH:
KOMOHMHATHBHASI, MyTAIlIOHHASL.

KomOnnatuBHas M3MEHUYMBOCTb. Meiio3 M TOJOBOH MpOIECC — OCHOBA KOMOMHATHBHOW M3MEHYMBOCTH. Porb
KOMOMHATHUBHOM W3MEHUMBOCTH B CO3/IAHUH TEHETUUECKOr0 Pa3HOO0pasus B Ipe/ieNax OfHOrO BUIA.

MyrarmoHHast U3MEHYMBOCTb. BHbl MyTanuii: TeHHbIe, XpPOMOCOMHBIE, FTeHOMHBIE. CTIIOHTaHHBIE ¥ HHIYIIUPOBAHHbIE
MyTanuy. SlmepHele M HUTOIUIa3MaTHueckue MyTaruu. CoMaTudeckne W MOMOBble Myrarmd. [IpuuamHb
BO3HHUKHOBEHUsI MyTalil. MyrareHbl M MX BIMSIHHE HAa OpPraHW3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTrO IPOLIECCa.
3aKoH TOMOJIOTMYECKUX PSAAOB B HacieacTBeHHON n3menunBoct (H. . BaBunos). BHesnepHas H3MEHYHBOCTE U
HaCJIEJCTBEHHOCTh

3.5

Kapnorun denoBeka. MexayHapogHasi HporpaMma HCCICJOBAHUS TE€HOMa desoBeKa. METOAbl H3ydeHHs
TEHETHKH 4YEIOBEKa: I'eHEaJOTMYeCKUH, OIM3HEIOBBIM, UTOr€HETHYECKUH, MOMYIAIOHHO-CTaTHCTHIECKHH,
MOJIEKYIIpHO-TeHeTHuecKii. COBpEMEHHOE ONpeJeNieHNe TE€HOTUIA: IIOJHOTCHOMHOE CEKBEHHPOBAHME,
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TCHOTUIIMPOBAHUE, B TOM YHUCIIC C IOMOILIBIO HHP-aHaana. HaCHCZ{CTBeHHLIe 3a00s1eBaHus yesioBeka. [ eHHbIe 1
XPOMOCOMHBIC 0oJ1e3HU YesioBeka. bomnesnu ¢ HaCJ'IeZ[CTBeHHOfI NpeapacrioIoKECHHOCTBIO. 3HayeHue MeIIPIHI/IHCKOﬁ
TCHCTHUKU B HpO(i)I/UIaKl'I/IKe 1 JICUCHUH T'eHETHYECKUX 3a00seBaHui yestoBeka. CTBOJIOBbIE KIIETKU

3.6

JloMecTHKaIMS W CEJCKIHA. 3apOoKICHUE CEeNeKIMH W JoMmecTukaivi. Yduenne H. M. BaBwnoBa o meHTpax
MIPOUCXOXKJICHUST © MHOr0OOpa3iu KYJIBTYPHBIX PACTCHUI. Porb celeKimu B CO37aHWU COPTOB PAcTEHHH M TIOPOI
KUBOTHBIX. COpT, TMOpOJa, IMTaMM. 3aKOH T'OMOJIOTHYECKHX pSJIOB B HACIEACTBEHHOW w3MeH4umBocth H. U.
BagmioBa, ero 3HaYCHHUE YIS CETICKIMOHHON paOOThL.

Meroznpl  ceneKIMOHHOM paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBII W HMHAMBHIAYAJIbHBIH. OTaribl
KOMOWHAIIMOHHOH ceneknuy. VcrmblTaHue mpousBoauTenell mo moroMcrBy. OTOOp IO TE€HOTHITYy C ITOMOIIBIO
OLICHKU (pEHOTHIIA IOTOMCTBa ¥ OTOOp MO TeHOTHITY ¢ TToMotbio aHamm3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CeJIEKIIMOHHON pa®oThl. PamuariioHHbBI M XMMHYECKH MyTareHes Kak
HCTOYHUK MYTaIMi y KyJABTYPHBIX (OpM opraHm3MoB. lcnons3oBaHre TEHOMHOTO PEaKTHPOBAaHUS U METOIIOB
pexomOrHaHTHEIX JIHK U151 moimydeHust ICX0JHOTO MaTepHaa Juls CeNeKIIN.

IlonydeHyie TONMIVIONIOB. BHyTpuBHiOBas ruOpHmsalys. BIM3KOPOICTBEHHOE CKPENMBAHWE, YUIH WHOPHIIVHT.
HepozcTBeHHOE CKPELIHBaHKE, WIH ayTOPUIHHT. I'eTepo3rc 1 ero npuduHsL. MCIoMb30BaHNe TeTepo3nca B CENKLIHL
OrnanenHas rubpummsamms. [Ipeononenue GeCIUIONUS MEKBHIOBBIX THOPHIOB. JIOCTIDKCHHUS CENEKIMH PACTCHHH U
JKUBOTHBIX

3.7

OOBeKTE, HUCHONB3yeMble B OHOTEXHOJIOTMH: KIETOYHBIE M TKAHEBBIE KYNBTYPhl, MHKPOOPTaHU3MBI, HX
XapakTepucThKa. TpaauiMoHHAsi OMOTEXHOJOTHS: XJIeOONeUeHne, MPOM3BOJCTBO KHUCIOMOJIOYHBIX IPOIYKTOB,
BHUHOEHe. MukpoOuonormdeckuii ciaTe3. OObeKThl MUKpOOHOIOrHIeckux TexHoioruid. [IpomsBonactBo Oenka,
AMUHOKHCIIOT ¥ BUTaMHHOB. MICKyCCTBEHHOE OIUIOZOTBOpEHHE. PEKOHCTPYKIMS SIAIEKIETOK M KIOHHPOBaHHUE
YKHUBOTHBIX. MeTOJI TPaHCIIAHTALMN KJIETOUHBIX S7EP.

XpoMOCOMHasl M TeHHash MHXKEHepus. VICKyCCTBEHHBIH CHHTE3 T€HOB M KOHCTPYMPOBaHHE PEKOMOWHAHTHBIX
JHK. JlocTikeHUsl W TEpCreKTHBBl XPOMOCOMHOM M T€HHOW HH)KEHEpHH. MeAnIMHCKUEe OMOTeXHOJIOTHH.
Hcrnonp30BaHHE CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/IC OPraHNu4CCKOro Mupa

4.1

Buonorunueckoe paszHooOpasue opraHu3MoB. COBpEMEHHas CHCTEMa OpPraHMYecKoro wmupa. IIpuHIMIbL
Ki1accu(UKAIMK OpraHu3MoB. OCHOBHBIE CHCTEMATHYECKHE IPYIIIbI OPraHU3MOB.

OCOOCHHOCTH ~ CTPOSHUS M  JKM3HEACSTEIbHOCTH  OJHOKJICTOYHBIX OpPraHu3MoOB. bakrtepuu, apxew,
OJIHOKJICTOYHBIC TI'pUObI, OJHOKJIETOYHBIC BOJOPOCIH, JApyrHe MNpOTHCTHL. KONOHMATIbHBIE OpPraHU3MBbL.
JIBI>KeHUE OJIHOKJICTOYHBIX OPraHM3MOB: aMEOOMAHOE, JKI'YTHKOBOE, PECHHYHOE. 3allMTa Y OJHOKIETOYHBIX
opraHu3MoB. Pa3apaxxuMocTh y OZHOKIETOUHBIX OpraHu3MoB. Takcuchl

4.2

MHorokieTounsle pacteHus. B3auMocBs3p yacTeil MHOTOKJIETOUHOrO opraHusma. TkaHH, OpraHel U CHCTEMBI
OpPraHOB MHOTOKJIETOYHOro opraHu3Ma. OpraHusM Kak equHoe Lenoe. TkaHu pacTeHuil. THIlbl pacTUTENbHBIX
TKaHeil: oOpa3oBaTenbHas, IIOKPOBHAs, IPOBOJAINAs, OCHOBHas, MexaHW4eckas. OCOOCHHOCTH CTpPOCHHS,
(GYHKLHIT 1 pacnoioKeHHs1 TKaHEW B OpraHax pacTeHUi

4.3

BereratuBHbIe U reHEpaTHBHBIE OpraHbl pacTeHHHA. DYyHKIUH OpPraHoB U cUcTeM opraHoB. Kapkac pacteHuil.
JIBH>KeHHE MHOTOKJIETOYHBIX PACTCHUH: TPONM3Mbl M HAcTHW. IlorjolieHue BOABI, YIJIEKUCIOrO raza u
MHHEPAIbHBIX BEIIECTB pacTeHusMH. JlpixaHue pacreHuil. Juddy3us rasoB uepe3 MOBEPXHOCTb KIIETKH.
TpaHcniopTHBIE CUCTEMBI pacTeHUi. Briaenenue y pacreHuid. 3ammra y MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna.
CpencTBa NacCMBHOW M XUMHYECKON 3a1IUThl. OUTOHIUIBL.

PazgpakuMocTs U perynsiys y OpraHu3MOB. Pa3ipa’kMMOCTh M PEryisiiysl y MHOTOKJIETOYHBIX PaCTCHHUH.
PocToBble BelecTBa M UX 3HaUCHHUE
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MHOroKJI€ETOUHBIE KUBOTHBIE. B3aMOCBSI3b 4acTeil MHOTOKJIETOUHOIO OpraHu3Ma. TkaHM, OpraHbl U CUCTEMBbI
OpPraHOB MHOTOKJIETOYHOTro opraHmma. OpraHusm Kak enuHoe Iienoe. ['omeocras. TkaHM XHUBOTHBIX H
4yenoBeka. TWIbl TKaHeW KUBOTHBIX: JIHTENHATIbHAs, COCAMHHUTENbHAS, MblIleuHas, HepBHas. OCoOEHHOCTH
cTpoenus, QYHKIHUIA U PACTIOIOKEHHUS TKAaHEeH B OpraHax J>KUBOTHBIX M YeJIOBEKa

4.6

Oprassl U CUCTEMbBI OPTaHOB XMBOTHBIX. DYHKINU OpraHoB M cucTeM opraHoB. Omopa Tela OpraHH3MOB.
CKeJIeThl OJHOKIIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHbIit 1 BHyTpeHHUi! ckeneT. CTpOeHHE U THUIIBI
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COCJIMHEHUS KOCTEH.

JIBMKeHHe MHOTOKJICTOYHBIX XKMBOTHBIX. [IuTaHue >KMBOTHBIX. [IMTaHHE MO3BOHOYHBIX JKMBOTHBIX. J[pIXaHHE
KUBOTHBIX. KoskHOE jpixanue. XKabepHoe u JIErouHoe JIbIXaHue.

JlpIxaHue MO3BOHOYHBIX >KMBOTHBIX. DBOJNIOLHOHHOE YCIOXXKHEHHE CTPOEHHS JIETKUX ITO3BOHOYHBIX YKHBOTHBIX.
JlpIxaTenpHas CHCTEMa 4elloBeKa. MexaHu3M BEeHTWIILUMU JErKUMX Yy NTULl M MIIEKONUTAIUX. TpaHcIopT
BELIECTB

y opraHusMmoB. TpaHCHOpT BelecTB Yy KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranel. KpoBeHOCHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX. Kpyru kpoBooOpamieHus. DBOJIONMOHHOE YCIOXXHEHHE CTPOCHHUSI KPOBEHOCHOM
CHCTEMBI ITO3BOHOUYHBIX >KUBOTHBIX. BblieneHue y opranu3moB. Beinenenue y sxuBOTHbIX. COKpaTUTENIbHBIE
Bakyosu. Oprassl BblAeneHus. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM M BBIIEIUTENILHOI cucTeMaMu. Beinenenue
y IO3BOHOYHBIX >KUBOTHBIX. 3alllUTa Y MHOTOKJIETOUHBIX KUBOTHBIX. IIOKpPOBBI M X NPOU3BOAHEIE.

Pa3£[pa)KI/IMOCTB n peryiiauus 'y OpraHu3MOB. PaBZ[pa)KI/IMOCTI) Y OAHOKJIETOYHBIX OPraHU3MOB. Takcucsr.
Pa3£[pa)KI/IMOCTB 1 pETyirsus Y MHOT'OKJIETOYHBIX paCTeHHﬁ. PocroBnie BCIICCTBA U UX 3HAYCHUC.

HepBHaH CUcTreMa 1 ped)neKropHaﬂ perymnusa y MHOT'OKJIETOYHBIX )KUBOTHBIX. HepBHaﬂ cHUCTEMa U €€ OTIEbI.
3BOJ'I}OLH/IOHHOC YCJIIO)KHEHUE CTPOCHUA HepBHOﬁ CUCTEMBI Y )KUBOTHBIX.

Pa3paGorka amroputMoB U mporpamMM aid  3GQGEKTHBHOW (QYHKUMOHAIBHOH aHHOTAllMM T'€HOMOB,
TPAaHCKPHUIITOMOB, IIPOTEOMOB M METa0OJMOMHBIX HpPOQMWIEH MHKPOOPTraHW3MOB, DPACTEHHH, >KMBOTHBIX U
4eJIoBeKa

OpFaHI/BM YCJIOBEKA U €ro 310POBbLE

5.1

Oprasbl M CHCTEMBI OpraHoB uenoBeka. OTHeNbl I'OJOBHOIO MO3ra IIO3BOHOYHBIX JKUBOTHBIX. Peduiexc u
peduiexropHas nyra. besycnoBHble u ycnoBHbIe pediekchl. ['ymMopanbHas peryisiiys U 3HIOKPHHHAS CHCTEMa
KUBOTHBIX U 4YesioBeka. JKele3bl SHAOKPUHHOW CHCTEMbI M MX TOPMOHBI. JlelicTBHe TOpMOHOB. B3anmocBsizb
HEPBHOH M 3HAOKPUHHOH cucteM. [unoranamo-runopusapHas cucrema. Peduexc u peduiexropHas myra.
be3ycnoBHbIE U YCIOBHBIE Pe(IEeKChI

5.2

3ammTa opraHm3Ma oOT OonesHell. MIMMmyHHas cucTeMa d4enoBeka. KIIeTOUHBIH W T'yMOpanbHBI MMMYHHTET.
BpoxaéHHbIi 1 nproOpeTEHHbIA cnenuprIecKuii UMMYHUTET. Teopust KIOHAJIbHO-CEJIEKTHBHOIO HMMYHHTETa
(IT. DOpmux, ®. M. bepuer, C. Touerasa). BocmanutesnbHble peakuun opraHuzma. Poinb BpOXKAEHHOrO
MMMYHHUTETa B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHUIT
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KpoBenocHas cucrema u e€ opransl. Cepjlie, KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyru kpoBooOparienus. Pabora
cepaua v e€ peryisuus

5.4

Hpixanne uenoBeka. [uddy3us ra3oB uepe3 IMOBEPXHOCTh KiIETKU. JlpIxarenpHasi CHCTEMa YellOBeKa.
JlpIxaTenpHas HOBEPXHOCTb. Peryisiuus apixaHus. JIpIxaTenbHble 00bEMbI

5.5

[MnmeBapurensHass cucrema dvenoBeka. OTHenbl MUILEBAPUTENBHONO TpakTa. lIuieBapuUTENbHBIE >KEIE3bl
IlonocTHOE ¥ BHYTPUKIETOYHOE MHUIIEBAPEHNE

5.6

IokpoBbl 1 ux npousBoaHbie. Opranbl Bbienenus. Ilouku. Crpoenue U (QyHKUHOHMpOBaHWE HedpOHA.
@unbrpanus, cekpenus U o0paTHOE BCAachblBaHHE KaK MEXaHM3Mbl PabOTHI opraHoB BblieneHus. OOpazoBaHue
MOYH y YeloBeKa

5.7

JIBmxeHre 4enoBeka: MbliieuHas cuctema. CKeleTHbIe MBIl U UX padora. CTpoeHHe U THUIbI COSAUHEHHS
KOCTe#

Teopus 3Bomtory. Pa3Burue xu3Hu Ha 3emie

6.1

OpomoronHass Teopust Y. [lapsuHa. Ilpeamochinky BO3HHUKHOBEHMs JapBUHH3MA. JKU3Hb U HaydHas
nesitenbHOCTh Y. JlapBuHa.

JBwxymue cuibl 3BonmorMu BuaoB mo Y. JlapBuHy (BBICOKasi MHTEHCUBHOCTbh Pa3MHOXEHHS OpTaHH3MOB,
HacJe/ICTBEHHAs! U3MEHYUBOCTb, O0Oph0a 3a CyIIECTBOBAHUE, €CTECTBEHHBII 1 HCKYCCTBEHHBIH 0TOOD).

®dopmupoBanue cuHTeTHYecKO Teopuu sBomounu (CTD). Helirpanbras Teopust somouun. CoBpeMeHHas
9BOJIFOLMOHHAs GHONOrKsl. 3HAaUCHUE 3BONIOLMOHHONW TEOPHH B HOPMHPOBAHUH €CTECTBCHHO-HAYYHON KapTHUHBI
MHpa

6.2

INomynsmust kak sneMeHTapHas eauHWNa dBomonud. COBpEeMEHHBIE METOABl OLEHKH T'€HETHYECKOro
pa3HO00pa3ys ¥ CTPYKTYPhI nonyssiuii. Vi3sMeHeHne reHodoHa NOMyISINK KaK SJIEMEHTapHOE SBOIOLMOHHOES
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sIBIICHHE. 3aKOH reHeTudeckoro paBHoBecus [x. Xapmu, B. BaitaOepra.

OnemeHTapHble  (DAKTOPB!  (OBIKYIIME CHJIBI) OABOMIONMH. MyTranuoHHBIH mponecce. KomOunatuBHas
n3MeHInBOCTh. Jlpeiip reHoB — cirydaiiHble HeHaIpaBJCHHbIE W3MEHEHHS YacTOT ajulelied B IIOMYIISIHSX.
O¢dexr ocHoBaTest. Murparmu. V3omsums nomysiuii: reorpadudeckast (IpoCcTpaHCTBEHHAs), OHOJIOrnIecKas
(penpomyKTHBHAS).

EcrecrBennsliit ot00op — Hampaisomuid ¢akrop 3Bomronuy. POpMBI €CTECTBEHHOTO 0TOOpa: JBMIKYIIHH,
CTaOWIM3NPYIONHH, pa3phIBaonii (I3pynTHBHEIN). [1ooBoi oTOOp.

[IpucrocobIeHHOCT OPTaHU3MOB KaK Pe3ylbTaT MHKPOIBONIONMH. BO3HWKHOBEHHE NPHCIOCOONCHUH Yy
oprann3MoB. Apomopdo3sl 1 nanoanantanud. [IpumMeps! npucnocobennit y opraHu3MoB. OTHOCHTEIBHOCTH
TIPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero Kputepru U CTpyKTypa. BuaooOpa3oBaHHe Kak pe3y/ibTaT MUKPOIBOIIOLMH. V30U — KITFOUeBOR
¢dakTop BHoOOpazoBaHWs. IIyrm ¥ cHocoObl BHIOOOpa3oBaHWS: ajuIoNaTpuyeckoe (reorpaudeckoe),
CHMIIATPUIECKOE (IKOJIOTMYECKOE), «MIHOBEHHOE» (IONUILIOMIN3AIHS, THOpUIM3aIms). [IpomoIKUTEIbHOCT
9BOJFOLOHHBIX MPOLIECCOB.

Mexanu3Msl GOpMHUPOBaHUS OGHOJIIOrUUECKOTO pa3HOOOpasHs.

Ponp  »BONMIOLMOHHON OHONOrMM B pa3spabOTKe HAyYHBIX METOJOB COXPaHEHHMs OHOpa3HOOOpa3us.
MHUKpPO3BOMIOIMSA M KO3BOMIOLMS Mapa3sHTOB M HMX X031¢B. MexaHU3Mbl ()OPMUPOBAHHS YCTOHYMBOCTH K
aHTHOMOTHKAM U c1ocoObl 60pbOBI ¢ Hel

6.3

Mertonbl H3YUCHHSA MaKPO3BOIIOLNH. [TaneoHTONOrMUECKHE METO/IbI N3Y4CHHS 3BOJIIOLINH. HCpCXOZ[HbIC (1)OpMI>I
u (1)I/IJ'IOF6H€TI/I'-ICCKI/IC pAAbI OPraHu3MoOB.

Buoreorpaduueckue Meroapl usydeHus sBonmonnu. CpaBHeHue ¢uIopsl M (QayHbl MaTepUKOB M OCTPOBOB.
Buoreorpaduueckue obnactu 3emiay. Bunpl-o5HAEMUKY U PEITUKTOBBIC BUJIBI.

OMOpHOHAIIBHBIE U CPAaBHUTEILHO-MOP(OIOrMYECKUE METOIbI U3YUCHHS SBOMIOLMH. [ eHeTHYecKne MeXaHU3MBI
SBOJIIOIMY OHTOIE€HE3a U TOSBJIEHHS ABOJIOLMOHHBIX HOBHIECTB. ['OMOJOTMYHBIE U AHAIOTUYHBIE OPraHBbIL
PynuMeHTapHble opraHbl M araBU3Mbl. MOJNEKyISpHO-TEHETHYECKHE, OMOXMMUYECKHE M MaTeMaTH4ecKue
METO/Bl U3YYEeHUs 3BONIOLMHU. ['oMonornuHble reHbl. COBpEMEHHbIE METOABI IOCTPOSHUS (PHIIOreHEeTHUECKHX
JIEPEBbLEB.

XpOMOCOMHbIe MyTalluu 1 3BOJIOLUS FT€EHOMOB.

OO6mme 3akoHOMepHOCTH (TpaBuia) SBOJIOUMH. HeoOpaTMMOCTh 9SBONIOLUMH. ANANTHBHAS —paaualiys.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIINH

6.4

HaydHpie runoressl MpoucXoXKAeHHS )KU3HU Ha 3emiie. AGHoreHe3 u naHcrepMusi. JloHaydHble peacTaBiIeHus
0 3apOXKJICHUU JKU3HHU (KpealroHu3M). ['MroTesza MOCTOSHHOIO CaMO3apOXKACHHUS JKH3HH M €€ OIpOBEpIKCHUE
onbiTamu ®. Peau, JI. Cnamnannany, JI. [actepa. [lpoucxoxnenue »u3HU U aCTPOOHOIOT HS.

OcHOBHbBIE 3Tamlbl HeOpraHuueckoil sBomonuu. [lmanetapHas (reonorudeckasl) 3BOJIONMA. XUMHYECKas
3BONIONMSA. AOHMOTCHHBI CHHTE3 OpPTaHMYECKUX BellecTB U3 Heopranmdeckux. Ombir C. Muiepa u I'. FOpu.
Ob6pasoBanue monuMepoB U3 MoHOMepoB. KoamepBatHas rumorte3a A. WM. Onapuna, rumore3a MEpPBUYHOTO
Oyneona JIx. Xonzaeiina, reaeruyeckas rumnoresa I'. Mémnepa. Pubozumsl (T. Yek) u runoresza «mupa PHK» V.
T'un6epra. ®opmupoBaHue MeMOpaH U BO3HUKHOBEHUE MTPOTOKIETKH.

Hcropust 3emnu u Meronsl e€ usydeHus. Vckomaemple OpraHHyYecKde OCTaTKU. | €OXpOHONOTHS U €€ METOBL
OtHocuTenbHas 1 aOCOMIOTHAs TEOXPOHOIOrHs. | e0XpoHOIOriyecKast Kaja: 0HbI, 9pbI, IEPHOIbI, STOXH.

HauanpHple 3Tamel OpraHWYecKod »JBOMIONMHU. [losBIeHWE ¥ 3BOMIONMS MEPBBIX KICTOK. OBOJIOIHS
MeTabonn3Ma. BosHrKHOBEHHE mepBBIX 3KocHcTeM. COBpEMEHHbIE MUKPOOHBIE OMOMIEHKH KaK aHAJIOT HEePBBIX
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coobmuiectB Ha 3emite. CTpoMaTonuThL. [IpOKapHOTHI M SYKapHUOTEHI.

HpOI/ICXO)KZ[eHI/Ie 9YKapuoT (CI/IM6I/IOFeHe3). 3BOHIOLII/IOHHOC HNPOUCXOKICHHUE BHUPYCOB. HponcxomeHHe
MHOI'OKJICTOYHBLIX OpraHu3MOB. Bo3HuKHOBEHNE OCHOBHBIX I'pynn MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3TaIlbI SBOMIOMH BBICIINX pacTeHni. OCHOBHBIE apoMOp( 03Bl pacTeHuil. Beixox pacrenuii Ha cymry.
[NosiBeHne CHOPOBBIX PAacTeHHII M WX pacrmpocTpaHeHue Ha cymre. CemeHHble pacTeHus. [Ipomcxoknenne
LIBETKOBBIX PaCTECHHH.

OCHOBHBIE 3Tamlbl 3BOJIONMH JKUBOTHOro Mmupa. OcHOBHBIE apoMop(o3bl >KHMBOTHBIX. BeHnnckas dayna.
KemOpuiickuii B3pbIB — TOSBICHHE COBPEMEHHBIX THIOB. llepBble XOpoBbIe XHUBOTHBIE. JKHM3HB B BOIE.
DBOMIONMS MO3BOHOYHBIX. [Iponcxokaenre ampuonii n pentinid. [IporcxoxkaeHne MIEKOMTUTAONIMX U TITHII.
[puaiun xmoveBoro apomopgosa. OcBoeHHe 6€CIT03BOHOYHBIMY U ITO3BOHOYHBIMH YKUBOTHBIMH CYIIIH.

PasBuTHe xu3HM Ha 3emiie 10 3paM W TepHolaM: apXei, MpoTepo30i, majaeo30i, Me3030H, KaitHo30i. OO0mas
XapaKTepUCTUKA KIMMaTa M TEOJOTMYEeCKUX MporeccoB. [losBICHHWE M pacIBeT XapaKTEPHBIX OPTaHU3MOB.
OO6pa3oBaHue yriieposa: YCIOBHS M BIHMSHHE Ha Ta30BBIH COCTaB aTMOC(EPHI.

MaccoBble BBIMHpaHHS — SKOJOTMYECKHE KPH3MCHI mponuioro. IIpHuMHBI M MOCIENCTBHS MacCOBBIX
BbIMHpaHuii. COBpEMEHHbIH KOJIIOrHUECKHI KPU3HUC, €r0 OCOOCHHOCTH

6.5

Paznenel u 3amaun anTpomonorun. Metons! anTpononoruy. CTaHOBIEHHUE NPECTABICHUH O TMPOUCXOKACHUN
yenoBeka. COBpEMEHHBIE HAYYHbIE TEOPUH.

CX0/CTBO UeOBeKa C JKMBOTHBIMH. (CHCTEMaTHYECKOE IOJOKeHHE uYeioBeka. CBHJIETENbCTBA CXOJICTBA
YCJIOBCKa C XMBOTHBIMU: CpaBHI/ITCJ'II)HO-MOp(I)OJ'IOFI/I‘IeCKI/Ie, 3M6p1/10n0r1/1qe01<ne, (I)I/ISI/IOJ'IOFO-6I/IOXI/IMI/I'-IGCKI/IG,
noBeieHYeckre. OTINYUS YeI0BeKa OT )KUBOTHBIX. HpSIMOXO)KI[eHI/Ie 1 KOMIUICKC CBA3aHHbIX C HUM IIPU3HAKOB.
Pa3zBuTHe ronoBHOro Mo3ra u BTOpOﬁ CUTHAJIbHON CUCTEMBI.

I[BI/I)KYLLII/Ie CHJIBI (Q)aKTOpr) AHTPOIIOr€HE3a: GI/IOJ'IOFI/I‘IGCKI/IS, conuanbHbie. COOTHOIIEHUE OHMOJIOTMYCCKUX |
CoOIHaJIbHBIX (I)aKTOPOB B aHTPOIIOI'€HE3E.

OCHOBHbIE CTa/IMM AHTPOIIOreHe3a. ABCTPAIONUTEKN — JIBYHOTHE NpeaKH yesoBeka. UenoBek yMenbli, nepBbie
opynusi Tpyna. YenoBek MpsMOXOMAIIMK W HEpBbIA BbIXon nrozeil 3a mpenensl Adpuku. [eiinensOeprexuii
4yeloBeK — OOLMH MNpeloK HeaHAepTajablia M ueloBeKa padymHoro. Heanpmepranen kak BUI JIIOJICH,
IPUCIIOCOOIEHHBIX K XOJIOIHOMY KJIMMaTry. YeraoBeK pasyMHbIH COBPEMEHHOI'O THIIA, JICHUCOBCKHH YeEJOBEK,
OCBOCHHME KOHTHHEHTOB 32 IpeseaaMu AQpHUKH.

DBOJIIOLHUS COBPEMEHHOr'0 ueioBeka. EcTecTBeHHbI 0TOOP B HOMYJIALMAX YeloBeKa. MyTallMOHHBIN TPOLIECC U
nonumopdusm. [lomymsinmoHHbIe BONHBI, Apeiid reHoB, murpauus u <«3((EKT OCHOBATENsD B MOMYJILIUIX
COBPEMEHHOI'0 YEJIOBEKA.

Uenoseueckue pacel. [lonstue o pace. bonpime pacel: eBporneonHas (eBpasHuiicKasi), aBCTpaNo-HETPOUIHAS
(3xBaTOpHaIbHAS), MOHTOJIOWAHAS (a3HaTCKO-aMEpUKaHCKas). Bpems u myTu pacceneHus 4enoBeka 1o IIaHeTe.
EnunctBo uenoBeueckux pac. Hayunas HecocToATeNbHOCTh pacusMma. lIprcnocobieHHOCTh uenoBeka K
pa3iMuHBIM YCIOBHSIM OKpYKatomieid cpeipl. BrusiHue reorpaduueckoil cpeapl u apeiipa reHoB Ha
Mopdosoruio u GU3NOIOTHIO YeToBeKa

DKOCHCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTU

7.1

Paznernsr u 3agaun sxonoruu. CBsi3b 9KOJIOTUHU C APYTUMHU HAYKaMH.

Mertonpt skonoruu. IloneBble HaGMrOAEHMS. OKCHEPUMEHTHI B OKOJOTHU: TNPUPOAHBIE W J1IabOpaTOpHBIE.
MonenupoBaHue B 9KOJIOTHH. MOHUTOPHUHT OKPY)KAIOIIEH CpeJibl: JTIOKaJIbHBIH, pernOHAILHBIN U TI100aTbHBIN

7.2

Okonoruyeckue (GakToppl M 3aKOHOMEPHOCTH uX aeitcrBus. Kiaccudukamus 3Kogorayeckux (hakTopos:
abnornyeckue, OHOTHYECKHE, aHTpororeHHbIe. OOIIe 3aKOHOMEPHOCTH JEHCTBHS SKOJIOIHYECKHX (aKkTOpOB.
IIpaBuno muanmyma (K. Ilnpenrens, 1O. JIn6Gux). TomepanTHOCT. OBpPHOMOHTHBIE W CTEHOOHOHTHBIE




Kop

MpoBepsAemblii 31eMEHT CoOAepPKaHUA
OpraHU3MBbI.

Abnorndeckne (akTopsl. CBET Kak 3KOJIOTHUECKUH (akTop. BimsHnme pasnuuHBIX yJacTKOB COJHEYHOTO
CIIEKTpa Ha OPTaHM3MBI. DKOJIOTMYECKHE TPYIIIBI PACTEHUH 1 KUBOTHBIX 110 OTHOMICHUIO K cBeTy. CHUrHajIbHast
poitb cBeTa. DOTOMEPHOTU3M.

TeMnepaTypa KaK 3KOJIOTHMYECKUN ¢)aKTOp. Binsaue TEMIICpAaTypbl Ha OpraHU3MBIL. HOﬁKHHOTCpMHLIe u
FOMOfIOTepMHBIC OpraHu3Mbl. 3BpI/lTepMHLIC 1 CTCHOTEPMHBIC OpraHU3MBI.

BrnaxHocte Kak  sKonormdeckwii  ¢axrop. IlpucrmocobneHne  pacTeHMit K IOINEPXKAHUIO  BOJHOIO
Oananca. Kitaccugukarms pacTeHuid 1o OTHOIICHUIO K Bojie. [Iprcmoco0IeHne )KUBOTHBIX K I3MEHEHHIO BOTHOTO
pexKIMa.

Cpenbl oOWTaHWS OpPraHW3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAS, IOYBEHHAs, TJIyOWHHAs IIONIOYBEHHAS,
BHyTpHOpranm3MeHHast. DOH3nKo-XUMHUYecKHe OCOOSHHOCTH cpesx oOHMTaHWsl OpraHu3MoB. I[IpmcrocoGieHus
OpPraHU3MOB K )KM3HU B Pa3HBIX Cpelax.

Bbuonornueckue PUTMBL. Bremane n BHYTPECHHHUE PUTMBI. CyrquLIe " roAu4HbIC PUTMBI. anCl’IOCO6J’[eHHOCTB
OpPTraHU3MOB K CE30HHBIM U3MEHCHUIM yCJ'lOBI/Iﬁ JKHU3HU.

XKuznennsle Qopmbl opranusmoB. [lonsTue o >xuzHeHHOH (opme. JKusHeHHbIE QOpPMBI pacTeHHMil: nepeBbs,
KYCTapHHUKH, IOJTYKYCTapHUKH, MHOTOJETHHE TPaBbl, OJHOJIECTHHE TpaBbl. JKuU3HEHHBbIE (HOPMBI KUBOTHBIX:
THAPOOHOHTBHI, F€OOUOHTHI, a9pOOHOHTBL. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

Buornueckue (akTopsl. Bumpl GHOTHYSCKHX B3aMMONCHCTBMIl: KOHKYPEHLIMS, XMIIHHYECTBO, CUMOHO3 U €ro
¢dopmbl.  ITapasutusM, KOOMepauus, MYTyaan3M, KOMMEHCAIM3M (KBAapTHPAHCTBO, HaXJCOHHYECTBO).
Herpoduyeckre BiaumozeiicTBus (Tomuueckue, Qopudeckne, Qadpuyeckue). 3HaueHHe OHOTHYECKUX
B3aMMOJCHCTBHII ISl CYIIECTBOBAHNSI OPTaHH3MOB B cpezie 00uTaHus. [IpHHIMI KOHKYPEHTHOTO HCKITIOUESHHS

7.3

OKOJIOrHuecKre XapaKTePUCTUKU nonmyisiun. [lomynsius kak Guonornyeckas cucrema. Poib HeogHOpOAHOCTH
cpenpbl, (u3Huyeckux OapbepoB M OCOOCHHOCTEH OuoNOrnu BHIOB B ()OPMHPOBAHHUM HPOCTPAHCTBEHHOI
CTPYKTYpHI Tomyssiiuid. OCHOBHBIE MOKAa3aTeNN MOMY/IALMI: YUCICHHOCTh, INIOTHOCTb, BO3PACTHAS U MOJIOBAs
CTPYKTYpa, POXKIaeMOCTb, IIPUPOCT, TEMIIBI POCTA, CMEPTHOCTb, MUT'PALIHSL.

Oxonoruueckast CTpykTypa mnomynsanud. OleHKka 4YHCIEHHOCTH MNOomynsuuu. JluHamuka momynsmuu U eé
perymsnus. buornuecknit noreHuman nomynsuuu. MopenupoBaHue JUHaMUKHM momyiasiuud. Kpusble pocta
YUCIEHHOCTH mnonyisuuu. KpuBble BbDKMBaHMA. Perynmsuus YUCIEHHOCTH NONMYISLMH: poib (akTopos,
3aBHUCSLINX M HE 3aBUCAIIUX OT INIOTHOCTH. DKOJIOTHYecKue crpareruu BusoB (r- u K-crparerun).

Ioustue 06 sKxonorudeckoi Huie Buaa. Mecro obutanus. MHOroMepHasi MOJIEeNb SKOJIOrHIecKoil Humm JIx.
. Xarunncona. Pa3mepsl sxonorndeckoii Hu. IloTeHmanbHas v peain30BaHHAs HUIIU.

Bun xak cuctema momynsAnuid. Apeansl BUIOB. Buabl 1 UX KU3HEHHBIE CTPATErvy. 3aKOHOMEPHOCTH TTOBECHUS
1 MUTPaLMyU KUBOTHBIX. Bronornyeckue HHBa3uK Yy)KEePOAHBIX BUIOB

7.4

CoobuiectBa opranu3MoB. broneHo3 u ero cTpykrypa. CBsi3u MEXAYy OpraHU3MaMH B OHOLEHO3€e. DKochucTeMa
kak otkpbitas cuctema (A. k. Tencnn). @yHKUMOHATIBHBIE OJOKM OPraHM3MOB B SKOCHCTEME: MPOLYLEHTHI,
KOHCYMEHTHI, peayleHTsl. Tpoduueckue ypouu. Tpodudeckue enu u cetu. AOHOTHYECKUE OIIOKH IKOCHCTEM.
ITouBsI 1 MiIBI B 3k0cHcTeMax. KpyroBopoT BeIiecTB 1 OTOK SHEPIUH B SKOCHCTEME.

OCHOBHBIC TOKa3aTEeJI IKOCHCTEMbL. bromacca M mpomyKuust. DKOJIOrHYeCKUe MUpaMUIbl YKcel, OMOMAcchl U
SHEPTHH.

HampaBneHHbIe 3aKOHOMEPHBIC CMEHBI COOOIIECTB — CYKIIECCHH. [IepBUYHBIE M BTOPHYHBIE CYKIIECCHM U HX
MIPUYHHBL. AHTPOIIOTEHHOE BO3JCHUCTBUE HAa CcyKueccuu. KimMakcaoe coobuiecTBo. bropasHooOpasue u momHora
KPYyroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOILECTB.

ITpupomHble 3KOCHCTEMBL. AHTPONOT€HHBIE SKOCHCTEMBIL. Arposkocucrema. ArpomneHo3. Pazmuums mexmy
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AHTPOIMOr€HHBIMHU U PUPOJHBIMHU YKOCHCTEMAMHU.

VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oponckas ¢uiopa m ¢ayna. CuHaHTponM3anys
ropojckoil  QayHsl. Bronornyeckoe ¥ XO3ACTBEHHOE 3HAYEHHE arpodKOCHCTEM M YpOOIKOCHCTEM.
3akoHOMEpPHOCTH (hOPMUPOBAHMST OCHOBHBIX B3aUMOJIEHCTBHII OPraHM3MOB B IKOCHCTEMAaX.

HepeHoc OHEPIruu U BCUICCTB MCXKAY CMCKHBIMU DKOCHCTCMaMM. YcroiunBocTh OpraHusMoB, HOHy.HSH_[I/Iﬁ u
OKOCUCTEM B YCJIOBUAX CCTCCTBCHHBIX W aHTPOIIOI'CHHBIX B03Z[el‘/'ICTBI/II‘/'I

7.5

Buochepa — obuierianerapHas 060omouka 3eMir, B KOTOPOH CYLIECTBYET WIIH CYyIIECTBOBAJIA KU3Hb. Y UCHHUE
B. U. Beprajckoro o 6uocepe. Obmactu 6uocdepsl u e€ cocras. XKupoe BeriecTBo Onocdepsl U ero QyHKITHH.

3akoHOMepHOCTH cymiecTBoBaHusl Onocdepsl. OcobeHHocTH OHOchepsl Kak T100aTbHONH 3IKOCHCTEMBL
Junamundeckoe paBHoBecHe B 6nocdepe. KpyroBopor BemiecTs u GnoreoxuMmdeckie IUKIE (Yriiepoaa, a3oTa).
PutmmgHOCTS siBIIEHMIA B OHOChepe.

3onanbHOCTh Onocdepsr. TTonaTne o 6nome. OcHOBHBIE OHOMBI CyIIN: TYH/IPA, XBOHHBIC JIeca, CMEIIaHHbIE U
IIMPOKOIMCTBEHHBIE JIeca, CTEMH, CaBaHHBI, ITyCTBIHM, TPONMYECKHE Jieca, BBICOKOropbs. Kimmar,
PACTUTEINIBHBIN U )KUBOTHBIH MHP OMOMOB CYIIIH.

CTpykTypa U (PyHKIIMHM XKUBBIX CHCTEM, OLICHKA UX PECYPCHOI0 MOTeHnuana 1 6nocdepHbIX GyHKINHA

7.6

OKoornueckie KpH3HChl M X NpPUYUHBL. BoszelicTBhe denoBeka Ha Ouocdepy. 3arpsi3HEHHE BO3IYIIHOH
cpenpbl. OxpaHa Bo3yxa. 3arpsi3HeHHe BoHON cpezbl. OXpaHa BOAHBIX pecypcoB. Paspymenue nousbl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHNe KiMMaTa.

AHTpOIIOreHHOE BO3JICHCTBHE HA PACTUTENBHBIN H XHUBOTHBIM MHUp. OXpaHa pacTUTETBHOrO U YXMBOTHOTO MHpA.
OCHOBHBIC TNPUHIMIBI OXpaHbl Npupoabl. KpacHeie kHuru. Oco0o oxpaHseMble HPHPOAHBIE TEPPUTOPUHU
(OOIIT). borannveckue caapl ¥ 300J0TUUECKUE MTAPKH.

OcCHOBHbIE TIPUHIHIIBI ycTOﬁ'—IPIBOFO Ppa3sBUTHUA YEIIOBEYECTBA U IPUPOMIBI. PaumonansHoOe TIpUPOAOIIOIIL30BAHUE
1 COXPaHCHUC OHOJIOTTYECKOTO pa3H006pa3I/m 3emn




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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