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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHus] MOAXO0J0B K (POPMHUPOBAHUIO COJEpKaHUS Y4YeOHOro mpeameTa
«buonorus» cocraBwin: KoHUenrtyaidbHble mnonoxkeHus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIEH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHHSI 00 OOIIMX LIENAX U
NPUHIMNAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
oOmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenuguke 6Mo0TUH, €€ 3HAUeHUH B MO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHHUH
CYILIECTBOBAaHUs 4YeNoBeYecKoro obimiectBa. COriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
oTpe/ieieHbl OCHOBHbBIE (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Meniax, o0 obmiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yuyeOHoro mpeamera «buomorus», omnpenensier 00s3aTeIbHOE MPEIMETHOE
colepKaHWe, €ro CTPYKTypy, pachpelneiieHue 1o pasjieraMm H Temaw,
PEKOMEHIYEMYIO TOCIIeIOBATEIBbHOCTh U3YUeHHsI YUeOHOTro mMaTepuaina ¢ y4eTom
MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pPa30BaTEILHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcsl.

B nporpamme 1o OuHOJNIOrMH TakXe YUYMTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB  y4eOHO-ITO3HABATEIHLHON
JeSTENbHOCTU/YUeOHBIX JCUCTBUI 00yYarolmUXCcsi MO OCBOCHHUIO COIEp>KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme no 6monorum (10—11 kmaccel, 6a30BbIN yPOBEHB) pean30BaH
NPUHIIAIT TPEEeMCTBEHHOCTH B HW3Y4YEHUM OWONOrum, Onarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS, IIEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHUI O 3I0pPOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXalollel NPUPOAHON cpene.
[TosTomMy Hapsify ¢ U3ydeHHEM OOIIEOMOIOTHYECKHX TEOPUi, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHH YAEICHO BHUMAaHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEIHEBHOM JKU3HU ISl PEUICHUS MPUKIAIHBIX 33724, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHMUS AKOJIOTHYECKHU
LIEJIECO00Pa3HOro MOBEJIEHHS B OKpYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BIIUSTHUSL XO3SUCTBEHHON NESITEIHHOCTH YENIOBEKAa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIATHON HAIIPABIECHHOCTH
y4ueOHoro npeamera «buosorus» MpoauKTOBaHO HEOOXOIWMOCTBHIO OOECTIEUEHUS



YCIOBUM JJISl PEIICHUs] OJJHOM M3 aKTyaJbHbIX 33J1ay IIKOJBHOTO OMOJIOTMYECKOro
oOpa3oBaHusA, KOTOpass mOpenanonaraer (GoOpMUpOBaHHE Yy  OOyYaroUIuxcs
CHOCOOHOCTH aJalnTUPOBAThCS K M3MEHEHHMSIM JMHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHMs 3aHUMAET BaXHOE
Mecto. Ona obGecnieunBaeT (OpPMHUPOBAHUE Yy OOYYAIOIIMXCS MPEICTABICHUM O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHW3allMd WU 3BOJIIOIMH, CO3AET
yCIIOBUSL  JIJIsi:  TO3HAHWA  3aKOHOB  JKMBOM  HpUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOIIMX  3aJa4  CpelHero  oOmero  00pa3oBaHMs,  COIMANIM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun odOecrednBaeT ycioBus sl GopMUpoOBaHUS
WHTEJUICKTyaIbHbIX, KOMMYHHKAIIMOHHBIX ¥ HMH(POPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
PEACTaBICHUSAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU y4eOHOTO MpeaMeTa
«buonorus» cocTaBWIM OCHOBY i ONpENeNieHUs IMOAXOAOB K OTOOpy H
CTPYKTYpPUPOBAaHHMIO €r0 COJIEpXKaHUsA, MPEICTABICHHOIO B IMpOrpaMMe IO
ouonoruu.

Otb6op comepkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYHIIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyuaromuecs AOKHBI OCBOUTH 3HAHMS M yMEHUS, 3HAUMMbIC MJIs
dbopMupoBaHusi O00IIEH KyJIbTYpBI, OINpPEACISIONINE aJeKBAaTHOE IOBEICHUE
YeJioBeKa B OKPYIKAIOIIEH IMPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTHYECKOU aesaTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPBIE CITYy>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIONIMX  T'yYMaHH3aIluU
OMOJIOrMYecKOro 00pa3oBaHuUs.

CTpyKTypupOBaHHE COJAEpX)aHUS Y4eOHOro MmaTepuaia B MPOrpaMme II0
OMONOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTEIbHBIX OCOOEHHOCTSX KMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3alvuu U
ABOJIOLIMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro npeamera «bromorus»
BBIJICJICHBI CIIEIYIOIINE COJlepKaTeIbHble JIMHUM: «buonorusa kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «KieTka kak Ouosornyeckas cucteMa», «OpraHu3Mm Kak



Oouoniornueckas cucrema»n, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS KUBOU MIPUPOJIB», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

Henp um3yuyenus yuebHoro mnpeamera «buomnorus» Ha 0a30BOM YpOBHE —
OBJajicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOTO paHra ¢ MPUOOPETECHUE YMEHUUH
WCIIOIB30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOLIEHUM OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX MTPOOJIEM.

JlocTmxkeHue 1einu u3ydeHus: yueOHoro npeamera «buomorus» Ha 6a3oBoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CJICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3axX, MpaBUiiax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX Hay4YHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOPa3u U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y o0OyYaromMUXCS TMO3HABATEIBHBIX, HHTCIUICKTYAJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TMpOllecCe aHaIu3a JaHHBIX O MyTSAX pa3BUTHUSA B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHUIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJIEHHE Y OOydJaromuxcsi OoOIIed KyJabTyphl, (QYHKIIHMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKMBOM MPHUPOJBI HA OCHOBAHMM 3HAHWW M OINBITA, MOJYYEHHBIX IIpHU
U3Y4YeHUU OHOJIOTHUH;

dbopmupoBaHue y 0OyYarOmMXCs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH U arpoOHOTEXHOJIOTHH;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM KHUBOU
IPUPOIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIFOACHUS STUUSCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OHOJOTMYECKUX 3HAHWUM IS TOBBIIMICHUS YPOBHS
AKOJIOTHYECKOH KyIbTYpHI, U1 (HOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IPUMEHCHHE TPHOOPETEHHBIX 3HAHUM M YMEHUM B IMIOBCETHEBHOM JKU3HU IS
OLICHKH IOCIIEICTBUNM CBOEU AEATEIILHOCTU MO OTHOLICHUIO K OKPY’KaIOLIEH Cpee,
COOCTBEHHOMY 3/I0pPOBBbIO, OOOCHOBaHHE W COONIONCHHE Mep MPOPUIAKTUKH
3a00J1€BaHH.

B cucreme cpeagnero oOmiero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBISETCS OOS3aTEIbLHBIM YYCOHBIM NPEIMETOM, BXOJISAIINM B
COCTaB MpeAMETHOU 00JacTh « ECTeCTBEHHO-HAYYHBIE TTPEAMETHD.



JI1st u3yueHust 6MoJIoruu Ha 6a30BOM YPOBHE CpeJIHEro 0011ero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B HezielI0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uinocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouoniorum B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kiaccu@ukauus, MOJEIUPOBaHUEe, CTaTUCTUYecKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptpersl: Y. lapBun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabmuier 1 cxembl: «MeTo bl MO3HAHUS JKUBOUW TIPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUYECKUX O0OBEKTOBY.

Tema 2. ’)KuBble cUCTEMBbI H X OPTraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3alMN OMOCHUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYISLUUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHIECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuupr u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HU», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmoenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. Bosia 1 MUHEpaJIbHbIE BEIIECTBA.

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

benku. CoctaB u ctpoeHune OelKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnnmble 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (ME€pBUYHASA, BTOpUYHAs, TPETUYHAS U
YeTBEPTUYHAA CTPyKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
(byHKITUN OEIIKOB.



®depmeHTHl — Ouosiormyeckue Kartaiauzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuu@uuHocts. KodepmeHTsl. ButamuHsbl.
Otnuuust pepMEHTOB OT HEOPTaHUUECKHUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJIOK03a, pubo3a ©  JAe30Kcuprbdo3sa),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmay, TJIUKOIeEH,
1esuI0I03a). buonornvueckue GyHKIMH yIIIEBOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HaAPOPUIBHO-
ruapopoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJEBO/IOB, OEIKOB U JIMMHU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hykneotuasl — MOHOMEpHI
HyKkJIeruHOBbIX KUCHIOT. Ctpoenne u ¢pynkuuu JTHK. Ctpoenue n ¢pynkiuu PHK.
Buasl PHK. AT®: ctpoenue u GhyHKIMH.

HuTtonorust — Hayka o kietke. Kinetounas Teopus — npumMep B3aUMOJIEHCTBHS
ujel u (HaKToB B HAYYHOM TTO3HAHUU. MeTO/1bl U3yUCHHS KIIETKH.

Knerka kak 1enoctHass >kuBas cuctema. OOmMe NPU3HAKA KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekynsl JIHK kak renernueckwmii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunel k1eTOK: »JyKapuoTHYeckas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢yukiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. Lluromnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapar ['ombmxw,
nu3ocoMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJAPUH, IUIACTHBL.
[IpoucxoxxaeHne MHUTOXOHApPUH W TuiacTuA. Buapl 1actun. HememOpanHbIe
OpraHOUJIbl KJIETKW: pPUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynaropusiii 1ieHTp kieTku. CTpoeHme smpa: siaepHas o00JI0YKa,
KapuoIlla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoncTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. llnelinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Juarpammel:  «PacnpeneneHne XHMUYECKHUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeaeneHne XuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEY.

Tabmuupbr u cxemsl: «llepuonnueckas TabnHIla XUMHYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIEKYJIbl BOJIb», «brocuHTe3 0enkay, « CTpoeHHE MOJIEKYJIbI OCIKay,
«Ctpoenne pepmenrtay, «Hykmneunossie kuciaotel. JJHK», «CtpoeHne moiaekysbl



AT®», «CtpoeHne 3yKapHuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOW KIIETKWY,
«CtpoeHue pacTUTENbHON KIETKW», «CTpoeHuE MPOKAPUOTHUYECKON KIIETKUY,
«CTtpoeHue sipa KIETKI», « YTIEBOABDY, «JIUMUIb.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE MJid MPOBEICHHUS
HaOJIOJICHUM, W3MEPEHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIUTHUYECKONW aKTUBHOCTU
¢dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl WIIM KaTalasbl).

JlaGopatopHast pabora Ne 2. «M3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUi IMOJi MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUxX
OTHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALINS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporlecca
Metabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPTUM B TOHUMAHUH
MeTaboIn3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHbiid. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CmeroBas u TemMHOBas ¢a3pl  (orocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BausiHue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KyJbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOInue OakTepuu. 3HaUeHHEe XeMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BemecTB, BBIACICHHUE H
aKKyMYJIHUpPOBaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOIHOE OKHCIEHHE, WIM KJIETOYHOE
JbIXaHHE. OxkucnurenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cuHrte3a. [‘enernueckas wuHbpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopMmarmu B KiIeTKe. ['€HETHYECKHH KOI U €ro
cBoiicTBa. Tpauckpunius — matpuunblii cuaTe3 PHK. Tpancnsuus — 6uocunTtes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Pomb pmbocom B
OouocuHTese Oenka.

Hexnerounsie ¢popmbl xu3HU — BUpYychl. cTopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc ummynoaedpunura yenoseka (BUY) — Bo3Oyautens CIIN/a.



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

JdeMoHcTpanum:

IToptpersr: H. K. Konbnos, /1. U. UBanosckuii, K. A. Tumunpsses.

Tabnuier 1 cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oOMen», «Ximoporact»y, «Potocunres», «Ctpoenue JIHK»,
«Ctpoenue u pyHKIMOHUPOBaHKE reHay, «CuHTe3 Oenkay, «['eHeTHYecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukin Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne IHK u Tpanckpumnmsy,
«buocunres 6enka», «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIW LUK KieTku. MHTepdaza u MuTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Pernmukaruss — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JlunmonaHBIA W TAIUIOWJHBIH ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinerkn — Muto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

dopMBbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buasl Oecnonoro
Pa3sMHOXEHMS: JICJICHUE HAJBOE, II0YKOBAaHMWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. VMcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0TO.

Meito3. Craguu Mmeiio3a. Ilporecchl, mpoucxoAsiiue Ha CTaAusX MeHo3a.
[ToBenenne xpomocom B menosze. KpoccuHroep. buonornyeckuii CMbICT U
3Ha4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUsA TIOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sIMYHUKU. OOpa3oBaHWE W Pa3BUTHE TMOJOBBIX
KJIIETOK — TaMmeT (CIepMaro30u[, SHMIEKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHHS SUIEKIETOK H crepmMaTo3ousioB. OII010TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTanbl YMOPHUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKWBOTHBIX:
npoOneHue, racTpyisiuus, opranoreHes. [loctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HENpsAMoe (JuYMHOuYHOE). BiusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOJCTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3sMHOXKEHUST OPraHu3MoB», «JIBoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounwiii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menos», «Ilpsmoe u HenpsAiMoe pa3BUTHE», «] aMeTOreHe3 y MIIEKONUTAOIIUX U
4yeoBeKa», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MMKPOCKOTI, MUKpPOIpENnapaThbl «CnepmaTo30usl
MJIEKOTIUTAIOIIEro», «SiekneTka MiekonuTaromero», «Kapuokuues B KieTKax
KOpeIllKa JyKa», MarHuTHas MOJEb-almuiuKanus «JleneHue KIeTku», MOJeNb
JIHK, Mmoznenb MmetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Neo 3. «HaGmronmenwe muTo3a B KIETKAaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieicTBEHHOCTh M U3MEHYNBOCTH OPraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWM TEHETHKU. BKiam poccuiickux U 3apyOeskKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnuecKkast CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnenem.
MonorubpuaHoe CKpeuuBaHue. 3akoH eauHooOpaszus THOPUAOB TEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH pACIICIUICHUS ITPU3HAKOB.
I'unioresa yucroTel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ TUTHOPUIHOTO  CKpEIIUBAHUA.
Ananusupyrouiee ckpemuBanue. Mcnoinp30BaHne aHATM3UPYIOWIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacnenpoBanwe mpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAacCJIEIOBaHUIO TeHOB. HapymieHne cuersieHus reHOB B PE3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUEeCKHUE KapThl.



I'enetnka mosia. XpoMOCOMHOE ONpeAeeHUE MoJjia. AyTOCOMBI U TOJOBbBIE
XxpoMocombl. ['omorameTrHele M TreTeporaMeTHble oOpraHu3mbl. HacnenoBanue
MPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBOCTh. BHIbl HK3MEHYMBOCTH: HEHACEICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapualimoHHbIN psif ¥ BapuallmoOHHAas KpUBasl.
HopMma peakunu npusnaka. KoauuecTBEHHBbIE M KAYECTBEHHBIE MPHU3HAKH U HX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHnasi, uid TeHOTHUIIWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 U TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Knaccudukanus MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHnbie (akTophI.
3aKOH rOMOJIOTUYECKUX PSIA0B B HaciaeAcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HaciaeACTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHEaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUI, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOE OTpeesICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[IP-ananu3a. HacnencTtBenHnble 3a0oieBaHUs 4YeJlOBeKa: TeHHbIe OO0Je3HHU,
00JIE3HU C HACJEACTBEHHOW MPEeapacroiioKeHHOCTbI0, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue u reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKN U JICUCHUSI TEeHETUYECKUX
Oone3Hell. MenuKo-reHeTH4eCKOe KOHCYJIbTHPOBAaHME. 3HAYEHUE MEAMIIMHCKOU
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00IeBaHUM YeTTOBEKA.

JdeMoHcTpanum:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuiios.

Tabmumet w cxeMbl:  «MOHOTHOpHJIHOE  CKpelIMBaHHE U €TOo
LUTOI€HETUYECKAs] OCHOBa», «3aKOH paCUICIUICHUS M €ro IUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeuuBaHue,
«uTomorudyeckue OCHOBBI JTUTHOPHTHOTO CKpEILIMBAHUAY, «Metio3»,
«B3anMonencTBUE AJUIEIBHBIX TE€HOBY», «l'eHeTMueckue KapTel pacTECHUH,
KUBOTHBIX U YelOBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEIOBaHMUS,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buibl
U3MEHUYHUBOCTY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakTopay, «I'eneTnka rpymni KpoBu», « MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-ammInKamun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTaluu
(OpMBI KPBUIBLEB U OKPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAaHUS Y IPO30(UIIbI HA TOTOBBIX MUKPOIIpENapaTax.

Jlaboparopnas pabora Ne 6. «3yueHue MoauUKalMOHHONW WU3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnast pabotra No 7. «AHanu3 MyTauuid y Apo30(uiabl HA TOTOBBIX
MHUKpOTIpenapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBiieHHE M aHadu3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXkKIAEHUE CENEKIUU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 IMEHTpaxX NPOUCXOXKACHUS UM MHOT00Opasus
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpOMCXOXKACHUS AOMAITHUX KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBIM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUN W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpelUBaHHE YWCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIyYEHUE TOJUIIOUIOB. JIOCTMXKEHUS CEeNeKIMU paCTeHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAas MHXKEHEpHUs. Tallbl
co3nanus pexomOuHanTHOM JIHK wu TpaHcrenneix opranu3moB. KierouHas
nHxeHepus. Kinertounele KynbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO -  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JleMoHCTpanuu:

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

Tabmuubr u cxembl: kapta «lIeHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpHBIX pacTteHuil», «[lopoasl TOMalIHUX KUBOTHBIX», «CoOpTa KyJIbTYypHBIX
pacreHuity, «OtnanéHnas ruopuausanusy, «Padotel akagemuka M. @. MiBanoBay,
«llonmummonausi», «OObEeKTh OuOTEXHONOTUWY», «KieTouHble KyabTypbl U
KJIOHMpOBaHUe», « KoHCTpynpoBaHUE 1 MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJISKU TUIOA0B U KOPHEILIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CeabCKOX03IMCTBEHHBIC PACTCHUSY.



JlabopaTopHble U NpaKTH4YecKHe PadoOThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KECHHMS CEJIEKIMU pPACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHY IO CTaHLMIO, IUIEMECHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AKUCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLIHOHHASI OHOJIOT HSI.

[IpeanochikKu BO3HUKHOBEHHS HBOJIOIMOHHOW TEOPUHU. BOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BiusiHue 3BONIOIMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOonOrMYeckue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJl€OHTOJIOTHYECKONU JIETOMUCH, TIEPEXOHbIE (HOPMBI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u GJop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKHUE: CXOJICTBA M Pa3jIU4HMs IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTHYHEIE,
pyAMMEHTApHBIC OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX META0OJMYECKUX MyTeH y BCeX
OpraHu3MOB.

OpomtounonHass Tteopust Y. JlapBuna. [Ipeamnocbulkd BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIIONMM BHIOB 1o JlapBuHy (M30bITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTU PECypCcoOB, HEOIpeaesiéHHAas N3MEHUYUBOCTD,
O0opb0a 3a CyIlecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

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

MuxkposBostorus. [lomymsiius kak eAuHUIA BUAA U DBOJIOLUU.

JIBxymiue cuibl ((paKToOphl) SBOJIOIMK BUAOB B MpHpoje. MyTalMOHHBIN
nporecc ¥ KOMOWHATMBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbIii 0TOOp — HampaBiusomuii (Qakrtop dBomoruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMop(h03bl M HAHOATATITAIIH.

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

MakpooaBomonusi. DopMbl  IBOMONHM:  (PriieTHYEeCKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxxaeHue OoT HecleUHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. A1anTUBHAs payaliysl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnunnein, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkensb, . Mroep, A. H. CeBepuios.
Tabnuupl u cxembl: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emiie», «3apoIbIIIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrtepukc», «Popmbl  OoppObI 32
cyuiectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroodbpasue copToB pacTEHUI»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «ITomyssAamumy, «MyTauuoHHas

U3MEHYUBOCTHY, «ApomMopdo3b», «Wauoamantanum», «OOmas aereHeparus»,
«/IBmkymme cuibl sBomonun», «Kapra-cxema wapmpyra nyrtemectBus .
HapBuHa», «bopbba 3a cymiecTtBoBaHue», «lIprCOCOOIEHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHYECKOE BUI000PA30BAHUEY.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoyuieKius «IIpumepsl 3allUTHBIX MPUCTIOCOOJIEHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABJICHUS SBOJIONHUN», 00bEMHAS MOJEIh
«CTpoeHue TOJTOBHOIO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KoieKus «DOpMbI COXPaHHOCTHU
HUCKOMA€MbIX JKMBOTHBIX W pacTeHuil», wMoaenp anmukanusa «llepekpéct
XpOMOCOM», BiaxHble Tmpenaparthl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKW», MUKporpenapat «Jpozodwmiay (Hopma, myTtaruu (GOpMbI KPbUIBEB U
OKpacKH Teja).

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThI:

JlaGoparopHast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(OIOTHIECKOMY
KPUTEPHUION.

JlaGopatopHast pa6ora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuHble rumoress
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHUS. XUMHUYECKas
HBOMIOIMS. AOHMOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTaHWYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3Boou. HavanbHbie 3Tamnsl
o6uonornyeckoit »Bomonuu. ['unoreza PHK-mupa. @opmupoBanue meMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MNPOTOKJIETKHU. [IepBble KIETKM M HX 3BOJIOLMSL.
®opmMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTAaHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3pam U nepuonaMm. Karapxeil. Apxeiickas u
nporepo3oiickas »pbl. laneosoiickas spa u €€ mnepuonabl: KeMOpPUNCKUH,
OPJAOBUKCKHM, CHITYPUICKUM, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o030iicKkas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaJCOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.



XapakTepucTUKa KIMMAaTa U TeOJIOTMYECKUX MporeccoB. OCHOBHBIE HTallbl
ABOJIIONMKM PACTUTEIBHOTO M KUBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUU U
*KUBOTHBIX. [losiBIIEHUE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro Mupa Kak OTpakeHHe »dBOJMoIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrUs Kak Hayka. Pa3Burre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydyeHus aHTpororeHeza. (Cxoncrtsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

HBuwxymue  cwibl  ((axTopbl)  aHTpomoreHe3a.  HacnencrtBeHHas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPy, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMenblid, Yenosek npaAmoxomsamud, YenoBek HeanAepTaabCKuK, YenmoBek
pasymHblii. Haxoaku HCKOmaeMbIX OCTATKOB, BpeMsl CYIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPY UL

YenoBeyeckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIECOHIHAS
(eBpasmiickasi),  Herpo-aBCTpajJioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  YepTbl  NPUCIOCOOJEHHOCTH  MpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYyLIECTBOBaHUS. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabmunel 1 cxeMbl: «Bo3nukHoBeHne COJIHEUHOH cHCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas KieTka», <«KuBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS 4YEJIOBEKAa U YeIOBEKOOOPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJoBeKay, «lpeBHeummue moan», «pesuue moan», «llepBbie
COBpPEMEHHBIE JTI0AN», «HeroBeueckne pacoh».

O6opynoBanue:  Mymspku  «[IpoucxoxxaeHne — dvenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIETIKU WIH
M300pKEHUS KaMEHHBIX OpYAM TEepBOOBITHOIO YeloBeKa (KaMHU-YOMIEPHI,
pyomia, ckpebiia), TEOXPOHOJOTHYECKas TaOnuIa, KOJUICKIUS «DopMbl
COXPAHHOCTHU UCKOIAEMBbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTropHble M MpaKkTHYecKUue padoThI:

[IpakTtuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIHASIX.



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII WIKA KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl 4 OKpyKAaK0IIas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pasJeibl SKOJOTUUA. MeTOobl KOOI MYECKUX
HCCIIEOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (Gakrtopel. Krnaccudukamuss 5KOJOTHYECKUX (PAKTOPOB:
abuotuyeckue, OMOTHYECKHE M AaHTPONOreHHble. JlefcTBHE HKOJIOTHYECKHUX
(aKkTOpOB Ha OPraHU3MBbI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTUYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Bunbr OMOTHUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasurusm, koomnepanus,
MYyTyalau3M, KOMMEHCaIu3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOICHCTBUN Uil CYIECTBOBAHUS
OpraHU3MOB B MMPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTeln
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. J[mHaMyKa YuCIEHHOCTH NOMYJISIUU U €€ PEryJIALUS.

JdeMoHcTpanum:

[Toptpersl: A. I'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabmuubr u cxemsl: kapta «lIpupoansie 30HbI 3emin», «Cpenbl oOUTaHUS
opranu3moBy», «®doronepuoauzm», «llonmymnsiiuu», «3aKOHOMEPHOCTH pOCTa
YHCIICHHOCTH NOMyJISIUuU HHGY30puu-Tyhenbkn», «[lumessie nenmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlabopatopnas padota Ne 3. «Mopdonorudeckue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnusHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIEyCa».

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH HOMYJISLUI Pa3HBIX BUJIOB
PacCTEHHI».

Tema 4. Coo0mecTBa 1 IKOJTOTHYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Buabl-momuHantel. CBs3u B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonstue 00 »skocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCUCTEMBI: IMPOAYLIEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckne (mUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMileBble 1LENu W  CETH.
OcHOBHBIE TOKa3aTeldu SKOCUCTEMBI: OMoMacca, NPOAYKIUS. IKOJIOTHMYECKHE
NUpamMuabl: TMPOAYKUMH, YHCIEHHOCTH, OunomMaccbl. CBOICTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETyJIsiliusl, pa3Butue. CyKueccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03EpP M peK. DKOCHUCTeMa XBOWHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE ~ DKOCHUCTEMBL.  ATPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X034iCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycroiunBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHOooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB U CTPyKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOCcTH OHOcPephl Kak
r100anbHOM 3KOCUCTEMBI. J[MHaMuYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOTC€OXMMHUUYECKHE UKLl 3JIEMEHTOB (yriepoa,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emin. AHTpororeHHbIe M3MEHEHUsI B Orocdepe.
['mob6anbHbIE 2KOJIOTHYECKUE MPOOIEMBI.

CocyuiectBoBaHue MIPUPOJIBI U YeJI0BEUECTBaA. CoxpaHneHue
O6uropa3zHooOpasusi Kak OCHOBa yCcToWunBoCcTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJl€HUsl MPUPOAHBIMU peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHHs
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmumer u cxemsl: «llumesbie 1enn», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubie coobmiectBay, «llenmn nutanusy, «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOMHOro  Jjeca», «bwuomnenos Bogoéma», «ArponeHos3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA HOpupody», «BaxHeWmne HMCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIasi cOCTaBIAOLIAS
ouochepr», «DakTopsl aerpaganuu mouBy», «llapaukoBsiii d3¢dexTy, «DakTopsl
pPaANOaKTHUBHOTO 3arpssHeHust Ouocdepb», «OOmas crpykrypa Ouochepsn,
«Pacnipoctpanenune xku3Hu B Oumocdepe», «O30HOBBIM IKpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT azoTa B mpupoie».

O6opynoBanue: Mojaenb-amIukanus «Tunuaable OWOIEHO3b», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKiuu «buorienos», «Bpeaurenun BakHEHIITUX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TrepOoapuui ¢ KOJUIEKIUMU pACTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKUM TpyIllaM OJHOTO BHJA,



Kpacnas knura Poccuiickoit ®enepannu, H300paKeHUs OXpPaHSAEMbIX BHUIOB
pacTEHUN U JKUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNUOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiMBarOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JMYHOCTHBIX pE3yJIbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
IIeJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUNW JHUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS Npeamera «buosorus» mocturarorcs B
€IUHCTBE Yy4YeOHOW W BOCIHUTATECIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M IMPABOIOPAJKY, YEJIOBEKY TPyJa M CTaplieMy IMOKOJCHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIusIM MHOTOHAIMOHAJIbHOTO Hapoga Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHUSA YyueOHOro mpenmeTra «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJACTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH IIO3UIIMEH JHUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAllMH, TIO3UTUBHBIX  BHYTPEHHUX  YOEXJCHHM, COOTBETCTBYIOIIHUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIbHOMN JIESTEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCKOro BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH TPaKAAHCKON MO3UIIMK 00yJalomerocs: Kak akTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA M MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TIO3HABAaTEJIbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEBHOCTH;

2) NIaTpUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHHS K CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH IIE€pe.
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM S3BIK U KYJIBTYPY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOMBL,
NoCTHKeHUsIM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE YXOBHBIX IECHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAash 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&XKEHUIO B PA3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S) ¢usuyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbI 310POBbS U
IMOLHMOHAIBHOIO 0JIArONOyYHs:

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW U OTAbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 37I0POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HWHIAMBUIYAJIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYaIIMIX, YTPOXKAIOIINX 37]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOiIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

FOTOBHOCTh K AKTMBHOW JESTEBHOCTH TEXHOJOTMYECKON W COLMAaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO AE€STEIbHOCTB;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH IIEIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlI€CTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HX BO3MOXHBIX TOCIEACTBUU IS
OKPY>KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peLICHUS;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHHUS TPHU PEHICHHH TPoOJieM, CBS3aHHBIX C PaIlMOHATBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HAalpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCAIIUX BpEd  OKPYKAIOLIEH
MIPUPOJIHON cpejlle, YMEHUE MPOTHO3UPOBATH HEOIArONpUATHBIC JKOJIOTUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;

HaJIMYUe Pa3BUTOrO FKOJOTMUYECKOTO MBIIICHUS, YKOJIOTUUECKOU KYJIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHHMKATUBHOM MU COIMATIbHOMU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON JMEATEIbHOCTU YKOJOTHUUECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KakK CpeACTBa
B3aUMOJICHCTBHS MEXY JIFOJbMU U TTO3HAHUS MUPA;

noHUMaHue crenudukd OUOJOTUM KaK HayKH, OCO3HaHHMS €€ poJiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKalolleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWW TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEeHHs IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJOTHU MJIi COBPEMEHHOW ITMBUIIM3ALIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEAUIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PEeCypCHbIE€  MPOOJEMBI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHATBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OWOJOTHYECKUX 3HAHUA B HEIIX
MOBBIIIICHUSI  OOIIEH KyJIbTypbl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIMMXCs, (HOPMHUPYEMO
MIPY U3y4YEeHUU OMOJIOTHH;

NOHMMAaHHUE CYIIHOCTH METOJI0B MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JieNlaTh OOOCHOBAaHHBIC 3aKIIOUEHHUS HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbIO TOJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOH JMEsTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATENIBCKYIO NS TEIbHOCTh HHANBUAYAIbHO U B TPYIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaTbl OCBOEHHUSA ydeOHoro mpeamera «buonorus»
BKIJIIOYAIOT: 3HA4YUMble JJIs1 (POPMUPOBAHUS MHUPOBO33PEHUS OOyYarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
[EJOCTHOCTh HAYYHOW KapTUHBI MHUpAa M CHEUUPUKY METOJO0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAaONIOJeHUuEe,  HU3MEpPEeHHe,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCaJIbHbIe y4eOHble JeWcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,

PETYJISTUBHEIE), oOecreynBaroIre dbopmupoBaHue (GyHKIHMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O00ydYaroumxcs, CHoCOOHOCTb
oOyuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHBbIC YydeOHBbIC JCHCTBUS B
MIO3HABATEILHON U COIMATILHOMN TTPaKTHKE.

MeranpeaMeTHble pe3yJbTaThl OCBOCHMSI IPOTPaMMbl CpeIHEro oOIIero
00pa3oBaHUs JIOJKHBI OTPaXKaTh:

OBaanenne YHUBEpPCATbHBIMH yueOHbIMH NMO3HABATEJIbLHBIMHU
AeCTBUAMM:

1) 6a30Bble JJOrH4YecKHe JAeiCcTBUS:

CaMOCTOSITEIbHO  (OPMYNHpPOBaTH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISTh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH TIOHSITHSIMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TmapamMeTpbl W KPUTEPUH HX
JTOCTHKCHUS, COOTHOCHTD PE3YJIbTaThl ICATEIBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

WCITOJIH30BaTh OMOJIOTHYECKUE IMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUUN
YKWBOU IPUPOBI;

CTPOHUTH JIOTHUCCKHE PACCYXJICHHS (MHIYKTHBHBIC, JCTYKTHUBHBIC, IO
AQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PacCMATPUBACMBIX
SIBJIICHUAX, (DOPMYJIMPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICIIbHBIC cpeacTBa TUTS peACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



Takke  MPOTUBOPEUYMI  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBHUSIX  PeajbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHU KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HCCIeA0BATEIbCKUE IEHCTBUS:

BJIAJICTh HaBbIKAMH y4€OHO-UCCIIEIOBATEILCKON M TPOCKTHOM JIESITEIILHOCTH,
HaBBIKAMHU  paspelnieHus mpoOsiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHUIO HOBOTO
3HaHUS, €r0 MHTEPIpEeTalnH, MPEeoOpPa3oBaAaHUIO W NPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIEC TIPU CO3aHUN YUCOHBIX U COIMATILHBIX MPOEKTOB,;

dbopMupoBaTh HAYYHBIM THUI MBIILICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUCBBIMH TTOHSATHUSIMHU U METOJaMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJadyd B 0O0pa30BaTEIbHOU
NESATeTbHOCTH W KU3HEHHBIX CUTYaIUsIX;

BBISIBIIATh TPUYMHHO-CJICJCTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelieHUsl, HaXOAUTh apryMEHTHl IS JI0Ka3aTeIhCTBa
CBOUX YTBEP)KJICHHH, 3a/1aBaTh apaMeTPhl K KPUTEPHUH PCIICHHS;

aHAJM3MPOBATh IIOJYYCHHBIE B XOJAC peIIeHUS 3aJaud Pe3yJIbTaThl,
KPUTHUYECKHU OIICHUBAThH MX JIOCTOBEPHOCTH, ITPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYaIUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPO(ECCHOHATIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3BHEICATEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIC HJEU, MpeasiaraTh OPUTHHAIbHBIC MOAXOJbl U PEIICHUS,
CTaBUTh MNPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(POPMAINH (TEKCTE YIeOHOTO
MocoOusi, HAYYHO-NOMYJIIPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0Oa3zaxX JaHHBIX, B MHTepHeTe), aHAIM3UPOBATH



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMyIUpOBaTh 3alPOChl U MPUMEHSTh PA3IUYHBIE METOJbI MPHU MOUCKE U
otOope Ouonornueckoit nHGOpMaIMU, HEOOXOIUMOU JJIsi BHIMOJHEHUS YUeOHBIX
3azay;

PHOOPETaTh ONBIT HCIIOIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIB30BaHUS Pa3TMUYHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaIbHYIO  (GOpMYy  TIpEACTaBICHUS
ouosiornueckoit nHGopmaruu (Cxemsbl, rpaduKky, TUarpaMMbl, TaOIHUIbI, PUCYHKH
" pyToe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJACTBA Mpu pabdoTe ¢
Oouosiorndeckor mHGOpPMALME: NPUMEHATh XUMHUYECKHEe, (U3NYECKHE U
MaTeMaTHYEeCKHUe 3HAKH M CHUMBOJIBI, (OpPMYyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U NIPEoOpa3oBBIBATH  3HAKOBO-CMMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pACTO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) oOmenme:

OCYUIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO Y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHUU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3WIIUNA APYTHX YYaCTHUKOB
Jaiora Uin JUCKYCCHUM);

pacmo3HaBaTh HeBepOajdbHBIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAas AeSITeJIbHOCTh:

MOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAaHIHON W WHIIWBHIYyaTbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS MIPH PEUICHUU YIeOHOU 3a/1a4K;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX MEHUCTBUN C YYETOM OOIIUX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUIEKTHUBA;



NpUHUMATh 1EIM COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTaBJATH IUIAH JIEHCTBUM,
pacupenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXJAaTh pPE3yJbTaThbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
001 pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIIEHMWBAaThb HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYILLIECTBIIATh TMO3UTUBHOE CTPATErMUYECKOE TOBEJAEHUE B PA3IUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATHUBHBIMY 1€ HCTBUAMU:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMUS JUIsl BBISBICHUS MpoOJIeM M UX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUsX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M IMOCTYINKax MO OTHOUICHHWIO K WBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIE€SITENBHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pEIIeHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU];

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TIOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pPE3YyJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYyalldd, BHIOOpA
BEPHOI'O pELICHNS;

YyMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapTryMEHTHl JAPYTMX I[pPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsATHE ce0s U APYIUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHThl JAPYTMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEJMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbTathl ocBoeHus mporpamMmbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buonorusy»
Hay4HbIC 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CHUTYaIUsAX, a TakKe B peajbHbIX
KU3HEHHBIX CHUTYyaIlUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeamMeTHbie
pe3yabTaThI IPEACTABICHBI IO ToJaM 00yUYeHHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUA ydyeOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJHM OUOJIOTHH B CUCTEME HAy4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAyYHOTO MHMPOBO33PEHHUS, O BKJIAJAE POCCUHCKUX U
3apyOeXHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PACKpBhIBaTh COJEPKaHHE OMOJOTMYECKUX TEPMUHOB M TIOHATUM:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIAlus), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

YyMEHHUE Wu3JlaraTb OHOJOTMYECKUE TEeOopuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouomorun), 3axoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u y4enus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTteHuid H. M. BaBuioBa), onpenensiTh rpaHULIbI
UX TPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIAJETh METOJAMU HAYYHOI'O NMO3HAHUS B OUOJIOTHUU: HAOIIOJICHUE U
OMHUCAHUE MUBBIX CUCTEM, IMPOILIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJOTUYECKOTO  OKCIEPUMEHTa,  BBIAB)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIECIyEeMbIMU BEIMYUHAMHU, OOBSICHEHUE MOTYyYEHHBIX



pE3yNbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMEHHUE
JIeNaTh BRIBOBI HA OCHOBAHHHY MOJTYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICNIATH CYIIECTBEHHBIC MPU3HAKU BHPYCOB, KIECTOK MPOKAPHUOT U
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB W INMPEBpAIICHUS DPHEPTUU B KIETKE, (OTOCHHTE3A,
IJIACTHYECKOTO W DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Meko3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

yMEHHUE TPUMEHSATH IMONTYYCHHBIC 3HAHUS I OOBSCHEHUS OMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HA C TEIbI0 OoOeCredeHHs] O€30MacHOCTH CBOETO 3JI0POBBbS U 37I0POBBS
OKPYXaIOIIUX JTFOACH, COOI0OIEHNS HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM owooruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHUE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJa4d Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CICIJICHHOE HACIEIOBAaHUE, COCTABIISATH CXEMBI
MOHOTHOPHTHOTO CKPEIIUBAHUS JUIS TPEJCKa3aHusl HAcJIeAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMIOJNHATH JA0OpATOPHBIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
mpaBuia mpu padbore ¢ yueOHBIM U J1a00paTOPHBIM 000PYyI0BAaHUEM;

yMEHUE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIK, HAYYHO-TIOMYJISIpHbIC
MaTepHalbl), STUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO03/]aBaTh COOCTBEHHBIE IHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011251 OMOIOTHYECKYI0 MH(GOPMAIIUIO M3 HECKOJIBKUX HWCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS y4eOHOro mpeamera «buonorus» 6 11
Klacce JOKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJM OUOJIOTHH B CHCTEME HAy4YHOTO
3HaHMSI ECTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOEKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHUE PACKpBhIBATh COJEPKaHUE OMOJOTHMUECKHX TEPMUHOB W TIOHATHM:
BH/JI, TIOMYJISALMS, TeHOPOH/, SBOJIIOIHUS, JBMXKYIIHE CHIBI ((haKTOPhI) IBOJIOIHUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHTHI, IIEMd  IUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE W3JIaraTh OWOJIOTHYECKUE TeopwH (IBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DSBOJIOIHMH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrsa K. M. baspa, uepenoBanusi riaBHBIX HAmpaBICHUN H
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. . Bepnanckoro),
OTIPEEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHUE BIIAJIETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOEHUE H
OIMCAHKWE JKUBBIX CHUCTEM, IMPOILECCOB U SIBICHHM, OpPraHu3aiisa M IMPOBEIACHHUEC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXKIY WCCICIyEeMbIMH BEIIMYMHAMH, OOBSCHECHUE IOJYYCHHBIX
PE3yNbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMEHHUE
JIeIaTh BBIBOJIBI HA OCHOBAHHH MOJTYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICIATh CYIICCTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYECKUX
00OBEKTOB: BHJOB, TMOMYJISAIHMA, TPOAYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeOIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOMU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JICUCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHU3MBI, IEepeHOca
BEIIECTB M IOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPONOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB UM OHMOT€OXMMHYECKHUX
ITUKJIOB B Onocdepe;

yMEHHUE MPUMEHSTH MOJTYYEHHBIE 3HAHUA A OOBSICHEHUs OUOJIOTHYECKUX
IPOLIECCOB U SABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEHICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpl0 oOecrieueHusi O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIUX JTI0CH, COOMI0OIEHNsI HOPM TPaAaMOTHOTO TOBEICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU TSl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEH TUTaHUA);

YMEHHUE BBIMIOJHITH JTA0OpPATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nmpu paboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 000PYTOBAHHUEM;

yMEHUE KPUTUYECKH OIICHUBATh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEeICTBa MacCOBOUM MH(OpMAINHU, HAYYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuUBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHWS,
000011as Ononornyeckyro UHGOPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOJIOTHA faK Hayka 0.5 https://m.edso0.ru/7f41¢292
2 JKuBbI€ CHCTEMBI U UX OpraHU3aIUs 1 bubmorexa OK
p I https://m.edso00.ru/7f41¢292
3 XUMHUYECKUH COCTaB M CTPOCHUE KIETKH 8 1 Bubnmorexa [IOK
p https://m.edsoo0.ru/7f41¢292
bu6mmoreka [IOK
4 XK 6
HBHEACATEIBHOCTE IUICTKH https://m.edsoo0.ru/7f41¢292
5 PazmHOXeHUE ¥ MHAUBUIYJIbHOE Pa3BUTHE 5 1 bubmuoreka [JOK
OpPraHu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTE U M3MEHUYMBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekuus opranu3moB. OCHOBBI 3 bubnnoreka [JOK
OMOTCXHOJIOTUH https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7{41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 9 o 9 1
BOTHOTMOHHA BHOIOrHA https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 bubnuoreka [IOK
3emiie ) https://m.edsoo.ru/7f41cc74
3 Opraan3Mbl 1 OKpYyIKaromas cpeaa 5 1 bubmmorexa [OK
p Py HI pent https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo011ecTBa ¥ SKOJIOTHUYECKUE CHCTEMBI 9 hits://m.cdsoo.ru/7f4 1 cc74
bu6mmoreka [IOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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










MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBI

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 0011Iero 00pa3oBaHUs

ChopmMupoBaHHOCTE 3HAHUKW O MECTE W POJM OWOJIOTHH B CHUCTEME
HAy4HOT'0 3HAHUS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKUX U 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouonornu; (PyHKIIMOHAILHOW TPAaMOTHOCTH YeJIOBEeKa ISl pelIeHUs

JKHN3HCHHBIX 3aJ1a4

YMeHrne packpbiBaTh COACp)KaHWE OMOJOTHYECKUX TEPMUHOB W
TIOHSATHN: KU3Hb, KJIETKA, OpPraHU3M; MeTa0on3M (0OMEH BEIIECTB U
MpEeBpallleHUe HHEPruM), TOMEocTa3 (CaMOperyJsiius), YpOBHEBas
OpraHu3aIys KUBBIX CHUCTEM, CAMOBOCIPOM3BEIACHHUE (PEMPOTYKITNS),

HaCJICACTBCHHOCTb, UBMCHYUBOCTD, POCT U Pa3BUTUC

YMmenue uznarate OHOJIOrHYECKUe TEOpuH (KJIETOYHasi, XpOMOCOMHas,
MyTarmoHHas), 3akonsl (I. Mennens, T. Moprana, H.1. Basusnosa) u
yueHus (0 IEHTpax MHOrooOpaszusi M MPOUCXOXKIEHUS KyJIbTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensTh rpaHUIbl UX MPUMEHUMOCTH K

KHUBBIM CHUCTCMAaM

Ymenune BJIaACTh MCTOAAMMU HAY4YHOI'o IIO3HAaHHUA B ouoaoruu
(Ha6J’IIO,Z[eHI/Ie U OINHNCAHHUE XHUBBIX CHUCTEM, IPOLECCOB H ﬂBJ'IeHHfI;
OopraHu3anuia n IIPOBCACHUEC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHC THIIOTEC3bI, BBIABJIICHHC 3aBUCHUMOCTHU MCKAY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BsCHEHHE IMNOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30OBAHHBIX HAYYHBIX HOHﬂTHﬁ, TeopI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BbIBOJABI HAa OCHOBAHUHU ITOJTYYCHHBIX pe3ynBTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIACISITH CYIICCTBCHHBIC TIIPHU3HAKH BHUPYCOB, KIICTOK
IMPOKApHUOT U IYKApUOT, OIJHOKJICTOUHBIX W MHOTOKJICTOYHBIX
OpTaHNU3MOB; 0COOEHHOCTH nmponeccoB oOMeHa BCIICCTB )51
IpeBpallCHUA ODSHEPrunu B KIICTKC, q)OTOCI/IHTe3a, MMIACTUYCCKOIro M
OHEPTCTUYCCKOTO O6M€Ha, XCMOCHHTC3a, MHUTO3a, MeI>'I03a,
OIJIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O pa3BUTHUA

opranusma (OHTOTeHe3)




YMeHue IPpHUMCHATH IMOJIYUCHHBIC 3HaHUA JJIsL 00BSICHEHHS

OMOJIOrHUECKUX IIpoLeCCoOB " HBHCHHﬁ, IJId TIPUHATUSA TPAKTHYCCKUX
pelIeH B TOBCEIHEBHOW KHU3HH B IEJSX oOecrieueHust 0€30macHOCTH
CBOETO 37I0POBbS M 37I0POBbsl OKPY’KAFOLIHX JIOJEH, COOIIOICHUSI HOPM
rPAaMOTHOIO  IIOBEJIEHUS B  OKpY>KaroLlen

MPUPOAHON  Cpene;

ITIOHMMAaHHuEC HGO6XOZ[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/If/'I

COBPEMEHHOW OHMONOrMM © OWMOTEXHOJIOTHH Ui PalMOHAIBHOTO

PUPOJIONIOIB30BAHUS

YMeHue pemath 3JIEMEHTApHbIE T€HETHYECKHE 3aJauyd Ha MOHO- U
TUTUOPUIHOE CKpPELIMBaHUE, CLEMJICHHOE HACJIEeOBaHHUE;, COCTaBISATh
CXeMBbl ~ MOHOTHOPHIHOTO

CKpCIIMBaHUs JJIs npeacKazaHusa

HacCJICJOBAaHUS ITIPU3HAKOB Y OpraHu3MoOB

YMeHue BBINONHATH J1a0OpaTOpHblE W MPAKTUYECKUE paboThl,

coOmofaTh mpaBwia Opu paboTe ¢ y4eOHBIM U J1aOOpaTOPHBIM

obopyroBaHEM

YMeHue KpUTHYECKH OLIEHMBATh U MHTEPIPETUPOBATH MH(MOPMALHIO
OMOJIOTrMYECKOr0 COJIepKaHusl, BKIIOYAIOIIYIO TICEBJI0OHAYYHbIE 3HAHUS
U3 pa3nMuyHbIX UCTOYHUKOB (CMU, HaydHO-TIONYJISIpHBIE MaTepHUaIbI);
9THUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEJAOBaHUN B OHOJIOTHUH,

MeIUIMHE, OMOTEXHOJIOTHH

10

YMeHne co3maBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIE COOOIICHUS,
0000111ast GMOJOTHUECKYI0 WH(OPMAIUIO M3 HECKOJIBKUX HCTOYHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA arapar OHoJ0run

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMBbI CPeIHEro o01ero 00pa3oBaHus

CchopMupoBaHHOCTh 3HAHUH O MeCTe U POaU OMOJOIMH B CHCTEME
HAY4YHOI'O 3HaHMs €CTECTBEHHBIX HayK, B (GOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MHUPAa U HAyYHOTO MUPOBO33PEHUS; O
BKJIaJIe POCCUICKMX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
6uosiorny; (PyHKIMOHAIBHOW TI'PaMOTHOCTH 4YeNIOBEKA JUISl pPEIIeHUs

JKHN3HCHHBIX 3a/1a4

YMmenue PaCKpbIBaATh COACPIKAHUC OMOJIOTHYSCKHUX TCPMHUHOB U

MOHSTHM: BU, MOIYJIALUA, I‘CHO(I)OHI[, OBOJJIIOLMA, ABWIKYIIHUEC CHUJIbI




(daxTopsr) IBOJTIOIIHH, MIPUCIIOCOOJICHHOCTh OpPraHU3MOB,
BUI000pa3oBaHue, IKOJIOTHYECKUE (bakTopsI, IKOCHCTEMA,
MMPpOAYLUCHTHI, KOHCYMCHTHI, PECAYLCHTEI, nenun NUuTaHus,

IKOJIOTUYECKAsi MUpaMuia, OMoreoreHos, onochepa

YMeHne u3narath OMOJIOTHYECKUE TEOpHH (IBOJIOIHMOHHAsS Teopus Y.
JlapBuHa,  CUHTETHYECKass TEOpHUs  HBOJIIOLMHK), 3aKOHBl U
3aKOHOMEpHOCTH (3apojbieBoro cxoacta K.M. Bapa, yepenoBanus
[JIaBHBIX HampasieHui u myrtei spomtonuu A.H. CeBeprioBa, yueHus o
oumochepe B.M.  Bepnanckoro), ompenenasTe  TPaHUIBI  HX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIIaJeTh METOJAaMH HAyYHOTO TIO3HAHHWS B OHOJIOTHH
(Habmro/leHNe W OIMMCAHHME KUBBIX CUCTEM, IPOIECCOB U SIBICHUU;
OpraHwW3aiusi W MPOBEJACHHE OHOJOTMYECKOTO  JKCIICPUMCHTA,
BBJIBIDKCHUE  THIIOTE3BI;  BBIIBJICHHE  3aBHCHMOCTH  MEXIY
HCCIIelyeMbIMU BEJIMYUHAMH, OOBSICHCHHE TIOJYUSHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHH, TCOPHUH W 3aKOHOB, YMCHHE

JACJIaTh BBIBOJABI HA OCHOBAHHWHU IMOJTYYCHHBIX peBy.J'II)TaTOB)

Ymenne BBIJICIISATH CYIIECTBECHHBIE NPU3HAKA CTPOCHUS
OMoJIOTHYECKUX  OOBEKTOB:  BHJIOB, TIOMYJSIHHA, POAYICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEOlIEHO30B M  IKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HACJIEICTBEHHOMN M3MEHYHBOCTH,
€CTECTBEHHOTO0  0TOOpa, BHJI000pa30BaHMs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JICHCTBHS HKOJOTUYECKUX (PAKTOPOB Ha OpPTaHU3MBEI,
HepeHoca BEIIECTB U MOTOKA SHEPTHU B SKOCHCTEMAaX, aHTPOIIOTCHHBIX
U3MEHEHHI B DKOCUCTEMaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOTre0OXMMHUYECKUX IIUKIOB B Onochepe

YMeHue [NOpUMEHSTh TOJNy4YeHHbIe 3HaHUS i OOBSICHEHUS
OMOJIOTMYECKHUX TMPOILIECCOB U SBICHUM, JJISl MPUHITHS MPAKTHUYECKUX
pelleHni B MOBCEHEBHOM KU3HU B LIESIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37I0POBbS OKPYKAIOIIUX JIFOJIEH, COOMIOICHUS HOPM
rPaMOTHOTO TIOBEIECHUS B  OKpYXKalollell MpHUPOAHON  cpeje;
MOHUMAaHHE HE00X0IMMOCTH MCIIOJIb30BaHUS JOCTUKEHUI

COBpeMeHHOﬁ OnoyIorun UL PAalfUOHAJIBHOT'O TPHUPOAOIIOJIb30BAHUA

YMmenue peuiaTtb 3JICMCEHTApPHBIC OMOJIOTHYCCKUE 3aga4M, COCTAaBJIATH

CXCMBI IIEPCHOCA BCIIECCTB U DHEPIUU B DKOCUCTEMAX (I_IGHI/I HI/ITaHI/ISI)

YMeHMe BBINOJMHATH J1a0OpaTOpHbIE M IpPaKTHYECKUe paloThl,
cobmonarh mnpaBuia npu pabore ¢ ydyeOHBIM U Ja0OpaTOPHBIM

o0opynoBaHuEM




YMeHHe KpUTHYECKH OLIEHUBATh U HWHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTUYECKOTO CO/ICP)KAHU, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS

U3 pa3nuyuHbelX UCTOYHUKOB (CMMU, HayuyHO-NIONYJIsipHBIE MaTepUalbl);

? paccmaTpuBaTth riio0anbHbIe HKOJIOTHYECKHE po0IeMbl
COBPEMEHHOCTH, (POPMHPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO
HO3ULUIO
YMeHnue co3maBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOIICHUS,
10 000011251 OMOJIOTUIECKYI0 HHPOPMAITUIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJb30BATh MMOHSITUMHBIN arrmapar OHoJIOrun




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

buonorus xak Hayka

1.1

buonorus — Hayka o xuBoil mnpupone. Ponp Ouonormu B (QopMHUpOBaHUU

COBPEMEHHOI HayyHOU KapTHUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAYK

1.2

Metoapl Mo3HaHUS KUBOW NpHpoAbl (HAONIOAEHHE, SKCIEPUMEHT, ONKCaHUeE,
U3MEpeHHe, KiIaccupUKalys, MOJCINPOBAHUE, CTATUCTHYECKass 0OpaboTKa

JTAHHBIX )

JKuBrIle cucTeMBl 1 UX opranusanus

2.1

XKusble cuctembl (6MOCHCTEMBI) Kak MHpeaMmeT u3yudeHus Ouosnoruu. CBoiicTBa

OrocHucTeM M X pa3zHOoOpasue

2.2

YpoBHU oOpraHumzanuu OUMOCHCTEM: MOJEKYJISIPHO-T€HETUYECKUH, KIIETOUHBIMH,

OpraHW3MEHHBIN, MTOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOCHEPHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHUMHUYECKHUE DIIEMEHTBhI: MaKpOJIEMEHTHI,
MHKpOdJeMeHThl. Boma u  wMuHepanbHble BemiecTBa. DOYHKIMU BOABI |

MHHEPAJIBbHBIX BEMICCTB B KIICTKE. HOI[,I[Cp)KaHI/IC OCMOTHYECKOTO OajtaHca

3.2

benku. CoctaB u cTpoeHHE OCIKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenuMble W 3aMEHHMBIE aMHHOKHMCIOTBHL. AMMWHOKHCIOTHBIM COCTaB.
YPOBHH CTPYKTYpBI OCIKOBOW MOJICKYJIbI (IIEpBUYHASI, BTOPHYHAS, TPETHUUHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOHCTBa O€iakoB. buosornueckue
(byHKIUU OEIKOB.

depmeHTHI — OHoOJIOTHYECKHEe Karanu3aTopbl. CTpoeHHEe (pepMeHTa: aKTHBHBIHA
HeHTp, cyOctpatHas coenuduunoctb. Kodepmentsl. Burtamunsl. OTnnyus

Q)epMCHTOB OT HCOPraHUYCCKUX KAaTAJIN3aTOPOB
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VYraeBoasl: MOHOCaxapuabl (IJIIOKO3a, pubo3a W J1e30Kcupub03a), Jucaxapuiibl
(caxapo3a, J5aKkTo3a) M MoOJUcaxapuabl (Kpaxmaji, TJIMKOTeH, LeJII03a).
buonornyeckne GyHKINU YTIIEBOJIOB.

Jlunuasl:  Tpurmuepuabl,  crepounpbl,  ¢dochomunuasl.  ['mapodumiibHo-
rusipooOHbIe cBOMCTBa. buonornueckne ¢yHkuuu nunuaoB. CpaBHEHHE

YTJI€eBOdO0B, OCIIKOB M JIMIIUI0B KaK UCTOYHHUKOB SHCPTHUU
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Hyxneunossie kucnotsl: JIHK u PHK. Hykneotnasl — MOHOMEpPBI HyKIE€MHOBBIX




kucnor. Crpoenne u ¢ynkuun JJHK. Crpoenne u ¢ynkumu PHK. ATO:

CTpoeHUe U (PyHKIUH

3.5

Hwuronorusa — Hayka o kietke. Knerounas teopusi. MeToapl M3y4eHHUs KIIETOK

3.6

Knerka xak nenoctHas xuBas cucreMa. OOlMe NMpU3HAKU KIIETOK: 3aMKHYyTast
HapykHas memOpana, monekynsl JIHK kak reHermueckuii ammapar, cucrema

cuHTe3a Oerka

3.7

Tunsl KIeToK: 3yKapuoTuyeckass U npokapuoruyeckas. OCOOEHHOCTH CTPOCHHUS
npokapuotuyeckol  kierku. Kiierounas crenka Oaktepuil.  CtpoeHue
AYKapUOTUUECKONW KIETKH. OCHOBHBIC OTIMYMS PACTUTEIHLHOW, KUBOTHOU M

rpuOHON KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTEHKAa, IVIMKOKAJIMKC, HX
¢ynximu. [lnazmatrnueckas memOpaHa, e€ cBoiicTBa U pyHkimu. Lluronnazma u eé
opranouipl. OnHOMEMOpaHHbIE OpPraHOWIbl KJIETKU: 3HJOIIa3MaThyecKasl CeTb
(OIIC), ammapar T'ombmku, mm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIICTKH:
MHUTOXOHJPUH, IAcTuabl. [IponcxokieHne MUTOXOHAPUA W TIacTUA. Buibl
mwiactua. HememOpaHHbIE OpraHouibl KIETKH: PUOOCOMBI, KJIETOYHBINA LIEHT,

PECHUYKH, KT'YTHKHU. qDYHKHI/II/I OpPraHon 0B KIICTKH. Bxarouenns

3.9

SAnpo — perynsTopHblii meHTp KieTku. CTtpoeHue sapa: suepHas o00JovKa,

KapuoIlia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCOPT BEILIECTB B KJIETKE

}KI/I3H6I[65[TGJ'IBHOCTI> KIICTKHN

4.1

OOmMeH BemiecTB, WM METa00du3M. AcCUMWIANUS (TUTACTHYECKH OOMEH) |
JTMCCUMWIALINS (SHEPTreTHYECKHE OOMEH) — JIBE CTOPOHBI €IMHOrO Ipoliecca
Merabonu3ma. Turmbl oOMeHa BemiecTB: aBTOTPO(HBIA U reTepoTpodHbIid. Posb

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

®ortocunte3. CreToBas U TeMHOBas (a3bl Gporocunresa. Peakuuu dorocuHTesa.
D¢ddextuBHOCTL PoTOCHHTE3a. 3HaueHHe (OTOCUHTE3a Ui KU3HU Ha 3emiie.
Bnusnue ycnoBuii cpeapl Ha (GOTOCHMHTE3 U CIOCOOBI TOBBIIICHHUS €ro
IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUIA.

XeMocHHTe3. XEeMOCHUHTE3UpYIOIIe OakTepuu. 3HAYCHHE XEMOCUHTe3a IS

JKA3HM Ha 3emiie

4.3

9HepreTquCKI/Iﬁ OoOMEH B KJIETKE. Pacmerienue BCIICCTB, BLIACICHHUC H
AKKYMYJIMPOBAHUEC SHEPruu B KIICTKE. OTarbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonms. EpO)KeHI/IC n €ro BHUIEBI. Kchopoz[Hoe OKHCJICHHUEC, UK KICTOYHOC

npixanue. IPPEeKTUBHOCTh SHEPreTUIECKOT0 OOMeHa

4.4

Peakiiun matpuunoro cuHtesa. ['enernueckas nndopmarus u JJHK. Peannzanus

T€HETUYECKOM I/IH(bOpMaI_II/II/I B KieTke. I'eHeTHueCKuMid KOA MU €ro CBOMCTBA.




Tpanckpunus — marpuunbiii cunate3 PHK. Tpancnsmus — OuocunTe3 Oernka.

KomupoBanue amunokucnot. Poib pubocom B GnocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3HH — BHpYChl. Mctopus otkpeitus BupycoB (.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS U JKU3HEACATEIBHOCTH BUPYCOB.
Bakrepuodaru. bone3Hu pacTeHHid, >XUBOTHBIX M 4YEIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc ummyHnonepunura yenosexka (BUY) — Bo3oyaurens CIIN/a.

[Ipodunaktuka pacnpocTpaHeHHS BUPYCHBIX 3a00ICBAHHIA

PasMHOXeHNE 1 MTHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounslii 1Mki, WM SKU3HEHHBIM 1UKI kieTku. MHTepdasza u MuTo3.
[Ipouieccrl, nmpoTekatomre B uHTepdasze. Permkanus — peakuus MaTpUYHOIO
cunte3za JIHK. Crpoenne xpomocom. XpomMOcCOMHBIH HabOp — KapUOTHIL.
JuniiouHBIH W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
[{utonornyeckue OCHOBBI PA3MHOXEHUS W HHAUBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenune kinerkn — wmuto3. Cragum mutosa. IIporeccel, mpoucxopsuye Ha

Pa3HBIX CTaJUAX MUTO34a. bromornaeckuii CMBICII MUTO3a

5.2

@dopMBl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe W MoJioBoe. Bumel Oecrmonoro
pa3sMHOXEHHS: JIEICHUEe HaJBOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXKCHHE. HckyccTBeHHOE

KIIOHHUPOBAHUEC OPraHU3MOB, €I'0 3HAUYCHUEC IJIA CCIICKIIUU

53

[TosnoBoe pa3MHOXKEHHE, €r0 OTINYNS OT OECIOIOrO.
Meiio3. Cramguu Meiio3a. Ilpouecchl, mpoucXonsiliue Ha CTagusix Menosa.
[ToBegenue xpomocom B Meio3ze. Kpoccunrosep. buomorndeckuii cMbICa U

3Ha4YECHUE MeHo3a
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l'amerorenes — npotiecc 0oOpa3oBaHMs MOJOBBIX KIETOK Yy >KUBOTHBIX. [lonoBbIE
JKeJe3bl: CEMEHHUKH U AUYHUKUA. OOpa3oBaHME W Pa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaTro3ouj, SileKlIeTka) — cuepmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHUA SIMIIEKJICTOK 1 CIICPMATO30MU10B. OHJ'IO,I[OTBOpeHI/IC. HapTCHOFGHCS

5.5

WnnuBugyanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIBbHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAIEHOTO Pa3BUTHS Y MO3BOHOYHBIX KHUBOTHBIX:
npobnenue, racTpysiaus, opraHoreHes. IlocramOpuonanbHoe pa3Butue. THIbI
MOCTAMOPUOHANILHOTO PAa3BUTHS: TpsIMOe, HempsiMoe (IMYuHOYHOe). BrusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOXKIAEHHBIE
YPOACTBA.

Pocrt u pa3zeutne pacteHuil. OHTOreHe3 IIBETKOBOIO PACTEHUs: CTPOCHUE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3mMoB




6.1

IIpenmer u 3agaum resetuku. VMcropus pa3sBuTusa reHETUKH. Brinax poccHicKux
U 3apyOeKHBIX YY€HBIX B Ppa3BUTHE TEHETUKA. METOIbl TeHETUKU
(TrubpuaOIOrNYECKHIA, LIUTOT€HETUYECKHUIA, MOJIEKYJISIPHO-T€HETUUECKHI ).
OcHoBHbIE T€HETUUYECKUE NOHATUSL. ['eHeTnueckas CUMBOJIMKA, UCIIONIb3yEeMas B

cXemax CKpellUBaHUuN

6.2

3aKOHOMEPHOCTH HAacCJIeIOBaHUsI TPU3HAKOB, ycTaHOBJIeHHBIE . Menaenem.
MoHOTHOpPUIHOE CKpeUIMBaHUE. 3aKOH eauHOooOpa3us THOPHIOB TIEPBOTO
nokosieHus. [IpaBUiio JTOMUHUPOBaHUS. 3aKOH PACHICIICHUS MPU3HAKOB.
I'unioresa yncroTel rameT. [1oIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpelyBaHue. 3aKOH HE3aBUCHMOIO HACJIEOBAaHUS MPU3HAKOB.
[{utoreHeTHYECKNE OCHOBBI JUTHOPUIHOTO CKpEUIMBaHUS. AHaIM3UPYIOIIEe
ckpeniuBanue.  Vcmonp3oBaHWE — aHATM3UPYIOMIETO  CKPEUIMBAHMUS  JJIA

oTpezesIeHUs] TeHOTHUIIa 0COON

6.3

CuerieHHOe HaclieZioBaHue npu3HakoB. Pabota T. Moprana no cuerjieHHOMY
HaclleIoBaHUIO TeHOB. HapymieHwe cLeuleHHMss TE€HOB B pe3yJbTare
KpPOCCHUHIOBepa. XpOMOCOMHAasi TEOpHUsl HACJIEACTBEHHOCTH. [eHeTnyeckue
KapThl.

I'enetnka mona. XpOMOCOMHOE OIpeleseHHe IoJla. AYTOCOMBI U TIOJIOBBIE
xpoMmocoMbl. ['omorameTHsle M rereporaMmeTHble opraHusmbsl. HacnenoBanue

IIPHU3HAKOB, CHCIJICHHBIX C I10JIOM

6.4

N3menunBocTh. Buabpl M3MEHYMBOCTU: HEHACJIEICTBEHHAs W HACJIEICTBEHHAs.
Ponp cpenmpl B HEHACIEACTBEHHOW  W3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOIU(UKAIIMOHHOM HW3MEHYMBOCTU. BapuanuoHHBI psig U BapUalMOHHAS
kpuBas. Hopma peaknuum mnpusHaka. KonudecTBeHHbIE U KayeCTBEHHBIE

IIPU3HAKH U UX HOPpMaA pCaKINu. CaolicTBa MO,Z[PI(bPIKﬂHHOHHOﬁ U3MCHYHUBOCTH

6.5

HacnencrBenHas, WJIM TIE€HOTHIIMYECKAs, H3MEHUYMBOCTh. KoMOHMHATHBHAs
W3MEHYMBOCTh. Mei03 W TMOJOBOM TPOILECC — OCHOBa KOMOWHATHBHOMN
U3MEHYUBOCTU. MyTalnMoHHas W3MEHYUBOCTh. Kiaccudukanus MyTaruii:
TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTaluid. MyTareHHble
(bakTOpBI. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBocTr H. 1.

BasuioBa

6.6

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOIbl TI'E€HETHKH
YeJI0BeKa: TeHEAIOTUYECKUH, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXUMUYECKUH, MOJEKYyJIsIpHO-TeHeTndeckuil. COBpeMeHHOe OmpezeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotpto [I[P-ananu3a. HacnencTBeHHble 3a00jeBaHMs YENOBEKa: T'€HHBIE
0osie3HM, OOJIE3HU C HACIEACTBEHHON MPEApacoioKeHHOCThIO, XPOMOCOMHBIE

oone3nn. CoOMaTHYCCKHE H FCHCPATUBHLIC MYTAllUU. HpI/IHI_[I/IHLI 3J0pOBOTro




06pa3a KU3HHU, JUArHOCTHKHU, HpO(I)I/IJIaKTI/IKI/I U JICUCHUSA TI'CHCTHYCCKHUX
Oone3Heill. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUIIMHCKON

TCHCTUKU B MPCAOTBPAICHUHN U JICUCHUHN I'CHCTUYICCKUX 3a00JIeBaHUI YeJIOBEKA

Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenexkuusi Kak Hayka U IpoLecC. 3apOoKIEHUE CEJNeKUUU U JOMECTHKAIus.
Yuenne H.M. BaBuimoBa 0 TIeHTpax MPOUCXOXKICHUS ¥ MHOT000pa3us
KyJIbTYPHBIX pacTeHuil. LIeHTpbl NMpOUCXOXKACHHS JOMAIIHUX KUBOTHBIX. COpT,

10po/Ia, IITaMM

7.2

CoBpeMeHHbIE METOJbl CeNeKIUU. MaccoBbIi U WMHIAUBUAYAIbHBIA OTOOpHI B
CEeJIEKIIMM pacTeHUd M KUBOTHbIX. OIleHKa 3KcTepbepa. biam3kopoacTBeHHOE
ckpemuBaHue — HMHOpuIuHr. Yucrtas nuHusA. CKpelMBaHWE YWUCTBHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOe cKpelMBaHUE — ayTOPUIUHT.
Otnanénnas tulOpummzanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
MOJyYEHUE TMOJTUIIIOUI0B. JIOCTM)KEHHUS CEJNEKUMH PACTEHUM, >KUBOTHBIX H

MHKPOOPTaHU3MOB

7.3

buoTtexHosoruss Kak oOTpaciib MPOU3BOACTBA. ['€HHas WHXKEHEpHUs. TaIrbl
co3nanusa pekoMmOuHaHTHOW JIHK wu Tpancrennbix opranusmon. Kiuetounas
nHxkeHepusa.  Kiierounbsle  KynbTypbl.  MHKPOKIOHaIbHOE  PAa3MHOXKEHHUE
pactrenuii. KioHupoBaHHE BBICOKOMPOIYKTUBHBIX  CEJIbCKOXO3MCTBEHHBIX
OpraHWU3MOB. ODKOJIOTHMYECKHE W 3Thueckue mpoosiembl. MO — reHeTHuecku

MOAU(PUIIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

DBOIIONMOHHAS OMOIOTUs

1.1

DOBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CugerenbctBa  3Bosouuu.  IlameoHTosoruueckue:  MOCIENOBATEIBHOCTh
HOSBJICHUS] BHUJOB B MAJEOHTOJIOTMYECKON JIETONMMCH, NepexoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo U paziauuue ¢dayH U (Gaop MaTepuUKOB U
OCTPOBOB. DMOPHOJIOrMUYECKHE: CXOJICTBA U Pa3InuKs SMOPUOHOB pa3HbIX BUI0B
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0ONMYEeCKMX MyTell y Bcex

OpTraHnu3MOB




1.2

OpomtonmonHas  Teopuss Y. JlapBuna. IIpennocbulku  BO3HUKHOBEHMS
JapBUHU3MA. JIBIKYIIME CHJIBI 3BONIOLMU BUIOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHMYEHHOCTH PECYPCOB, HEONPEAECIEHHAsT U3MEHYUBOCTbD,

060pn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopus sBomouun (CTD) ©  OCHOBHbIE €€ TOJIOXKEHHUS.

MuxposBosntouus. [Tonmynsuus kak eIMHUIA BUAA U 3BOJTOLHU

1.4

JBwxymue cuibl ((HakTOphl) HBONIONUU BUAOB B Mpupoje. MyTallmOHHBIHI
nporecc ¥ KOMOWHATHBHAS M3MEHYMBOCTH. llOMyJISIIIMOHHBIE BOJIHBI M Apeid
reHoB. M3omsimus u mMurpamusi. EcrecTBeHHBIN 0TOOp — HampaBIsOMUN (PakTop
sBoNIOLIMHU. POPMBI €CTECTBEHHOT 0 0TOOpA.

[IpucnocoOneHHOCT,  OpraHU3MOB KakK pe3yibTaT dBoionuu. [Ipumepst
MpUCOcO0IeHUH y Opranu3MoB. ApoMop(do3bl U HANOATANTALINH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHOBHBIE (OPMBI BUI000PAa30BaHMUS:

reorpagpu4eckoe, IKOJIOTHIeCKOe

1.5

MakposBomonusi.  DopMbel  dBoMOIMU:  (uIeTHYecKas,  JUBEpPreHTHaf,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoONUN

Bo3HHKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMIIE

2.1

JloHaydHble TIpeICTaBICHHUS O 3apOXKACHUU SKU3HH. HaydHble TUIoTe3bl
BO3HMKHOBEHHS KHM3HU Ha 3emiie: aOuoreHes W MaHCIepMus. XHUMHUYecKas
IBOJIIOLIMS.  DKCIEPUMEHTAIbHOE MOATBEP)KICHHE XUMHUYECKOW 3BOJIOIUU.
Hauanpabie stambr 6uonornyeckoir spomornuu. ['mnoreza PHK-mupa. Ilepsoie

KJICTKH U UX DBOJJIOLIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'DYIIII )KUBbBIX OPIraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o 3paMm U nepuoaam. Karapxel. Apxeickas u
nporepo3oiickas dpbl. [lameosolickas spa u e€ mnepuoabl: KeMOPHUHCKHIA,
OPJIOBUKCKUW, CUIyPUHUCKUH, JIEBOHCKUH, KaMEHHOYTOJIbHBIH, MEPMCKHM.
Me3so3olickas 3pa 1 €€ Mepro/ibl: TPUACOBBIN, IOPCKUMA, MEIIOBOM.

KaiiHozolickass »9pa u €€ mepuonabl:  MaJCOTreHOBBIM,  HEOTEHOBBIN,
AQHTPONOTEeHOBBIA. XapaKTepUCTHKa KJIMMaTa U TEOJIOTMYECKUX IPOIIECCOB.
OcHOBHBIE 3Tarnbl HBOJIIOIMK PACTUTEIHLHOTO U KUBOTHOT'O MUpa. ApoMOpdo3bl y
pacTeHUM U KUBOTHBIX. [losiBIEHMe, pacuBeT W BBIMHUPAHHME TPYII MKUBBIX

OpTraHHu3MOB
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Cucrema OpraHHu4YeCcKOoro Mupa KaK OTpaKCHHUC 3SBOJIFOIHU. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

2.4

3BOJ'IIOI_II/I$I YCJIOBCKaA. AHTpOHOJIOFI/I}I KaK HaykKa. PazButrue Hpe[[CTaBJ'IeHI/Iﬁ 0

MMPOUCXOXKIACHUN YCJIOBCKA. MeTtoabl HU3YYCHUS aHTPOIIOICHE3a. CXO,Z[CTBa n




pasnuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHUE YEIIOBEKA.
JBmwxymue cuibl (akTopsl) aHTpornorenesa. HaciencrBeHHass H3MEHUYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOLIECTBeHHBI 00pa3 >KWU3HU, HM3TOTOBJIICHUE OPYIHA

TPY/la, MBIIIICHHUE, PEYb

2.5

OcHOBHBIE CTaJUM W BETBU HBOJIIOLIMM YEJIOBEKA: ABCTPAJIONMMUTEKH, YenoBek
ymenslid, Yenoek mnpsMoxomamud, YenoBek HeanaepranbCkuii, YeoBek
pa3yMmHbIi. HaxoJqku HMCKOMaeMbIX OCTaHKOB, BPEMs CYLIECTBOBAHHsS, 00JAcTb

pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUs

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJBILINE pachl: €BPOINEONIHAs (E€Bpa3uiicKas),
HErpO-aBCTPAJIONIHAS (3xBaTOpHANIbHAA), MOHTOJIOMTHAS (a3matcko-
amepukaHckasi). YepTbl NpUCOcOOIEHHOCTH MPEACTaBUTENEH YETIOBEUECKUX pac

K YCIIOBHMSIM CYILIECTBOBaHUs. ENMHCTBO yenoBeueckux pac. Kputuka pacusma

Opranu3Mebl 1 OKpy>Karolasi cpeaa

3.1

OKkoslorusl Kak Hayka. 3aJadd M pasJliesibl HKOJOTMH. MeToIbl KOJIOTMYECKHX
uccienoBaHuil. Dkonoruueckoe MUpoBo33peHue. Cpeapl 00UTaHUsT OpPraHU3MOB:

BOaHas, HA3EMHO-BO3AyIlIHAasA, ITIOUYBCHHAA, BHYTPUOPIraHU3MEHHAs

3.2

Oxonorudeckue  (daktopel.  Knaccudukamuss  SKOJOTHYECKHX  (PAKTOPOB:
abuoTtnyeckne, OWOTHYECKHE W AaHTPONOTCHHBIC. J[EHCTBHE HKOJOTHUECKUX

(hakTOpPOB HA OPTaHU3MBI

3.3

Abunotnyeckue (QaxkTOpbl: CBET, TeMIlepaTypa, BIaXXHOCTh. DOTONEpPHOIU3M.
[IpucnocoOnenust OpraHu3MoB K  JEHCTBUIO aOMOTHYECKUX  (aKTOpOB.

buonornueckue PUTMBbI

3.4

buotnueckue dakropbl. Buapl OMOTHYECKHUX B3aUMOACHCTBUIN: KOHKYPECHIIHS,
XUIIHUYECTBO, Mapa3UTU3M, MYTyalu3M, KOMMEHCAIH3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCaJIM3M, HEUTpaau3M. 3HaueHHe  OUOTHYECKUX

B3aUMOACUCTBUI 11 CyHICCTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COO6H_ICCTBaX

3.5

DKOJIOTHYECKHE XapaKTCPUCTUKHU MOIyJIsIIH. OCHOBHEBIE IIOKa3aTcIn
InomyJjianuu: 4YUCJICHHOCTb, IINIOTHOCTb, POKIAAEMOCTb, CMCEPTHOCTL, IIPUPOCT,

MUrpamus. I[I/IHaMI/IKa YHUCJIICHHOCTH IIOIYJISIUA U eé peryisinunsa

COO6H.ICCTB3 M OKOJOTHYCCKUEC CUCTCMBI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHJIOBas,
NpOCTpaHCTBEHHas, Tpoduueckas (muumieBas). Buapl-nomunHanTtsl. CBsizu B

OHOIIEHO3€E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMBI). [TousTne 00 »dKocUCTEME U




6HOF€OHCHO3G. q)yHKI_[I/IOHaJIBHBIe KOMIIOHCHTBI JKOCHUCTCMBI: HpOHYHeHTBI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBOpOT BEIIECTB U ITOTOK SHEPTUU B DKOCUCTEME.
Tpoduueckne (muIIEeBbIE) YPOBHM OJKOCHUCTEMBI. [lWIieBble IemM U CETH.
OcHOBHBIE TIOKa3aTeIM AKOCHCTEMBI: OMOMacca, MPOAYKIHS. DKOJIOTUYECKUE
OUPAMUJIBL:  MPOAYKIHMM, YHUCICHHOCTH, Ouomacchl. CBOICTBAa HSKOCHCTEM:

YCTOMYHUBOCTD, CAMOpPETyJIsiiius, pazsutue. CyKieccus

4.3

[Ipupoanbie 3xocucTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOMHOTO WJIU
HIMPOKOJINCTBEHHOTO Jieca.

AHTPOTIOT€HHBIE 3KOCHCTEMBI. ATpPOIKOCHUCTEMBI. Yp60sKOCUCTEMBI.
buonoruueckoe u X0341HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak ¢akrop ycroiumBocTH dKocucTteM. CoxpaHeHHE

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Oumocdepe. ['panuibl, coctaB U CTPYKTypa
ouocdeprr. Kuoe BemectBo U ero ¢yHkuuu. OcoOeHHOCTH OMocdepbl Kak
ro6anpHOM sKOocHcTeMbl. JlMHaMHueckoe paBHOBeCHME U oOOpaTHas CBS3b B
onocdepe. KpyroBopoTbl BemecTB W OHOTCOXMMHUYECKHE ITUKIBI DJIEMEHTOB

(yraepona, a3ota). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emin. AHTpOINOTCHHBICE M3MEHEHUs B Owocdepe.
['moGanbHBIE SKOJIOTUYECKHUE TPOOIEMBI.
OcHOBa palMOHAIBHOTO  YIPABJICHUS TPUPOJHBIMH pecypcaMH W HX

ucnosib3oBanue. JloCTKeHNs OMOJIOTUH U OXpaHa MPUPOIbI







