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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
omnpeNieNieHus] TOAX0J0B K (OPMUPOBAHUIO COJEpkKaHUS Y4eOHOro mpeaMeTa
«buonoruss» cocraBwiIM: KoHUenrtyaiabHble nonoxkeHus PIrOC COO o
B3aMMOOOYCIIOBJIGHHOCTU  IIEJIeH, CoJlepKaHus, pPe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO OJATOTOBKH BBIITYCKHUKOB, TOJIOKEHUS 00 OOILIUX LETAX U
MPUHIIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
obOmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
crienuduke OMOJIOTUH, €€ 3HAYCHUU B TTO3HAHUU JKUBOM MPUPOBI U 00ECIIeUeHUU
CYILIECTBOBAHUSI YesioBeYecKoro ooiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
ompeJiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 10 Ouonoruu naér MpPEACTaBICHUE O IEesiX, 00 oOmei
CTpaTerny OOYy4YeHHMs, BOCIUTAHUS W Pa3BUTUS OOYyYaIOMMXCS CpEeJICTBAMU
yueOHOoro mipeamera «buonorusi»y, ompeaenseT 0053aTENbHOEC MPEAMETHOE
COJICp)KaHMe, €ro CTPYKTYypY, paclpeacsieHHue 1o pas3jeiaM W TeMaw,
PEKOMEHIYEMYIO MOCEI0BATEILHOCTh U3YYEHUS y4eOHOro Marepuaia ¢ yuy€Tom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH 00pa30BaTeIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpamvMe mo OuHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB  y4eOHO-IIO3HABATEIHLHOMN
NEATeIbHOCTH/YUeOHBIX JCHCTBHM OOYyYarOIIMXCS 110 OCBOCHHUIO COJCP)KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIMIT TIPEEeMCTBEHHOCTH B HW3Y4Y€HUW OWOJOruu, Ojarojapss 4emy B Hei
MPOCMATPUBAETCA HANPABICHHOCTh HAa pPa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, FIKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHUI O 3I0pPOBOM
oOpa3e XU3HM U OEpeKHBIM OTHOIIEHHUEM K OKpY)KAIOMIeH NPUPOIAHOU cpene.
[ToaToMy Hapsimy ¢ u3ydeHUeM OOIIEOMOTOTUYECKUX TEOpUH, a TaKXKe 3HAHUU O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B TTOBCEAHEBHOM KU3HU JUIsI PEIICHUS IPUKIATHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACICACTBEHHBIX 3a00JE€BAaHUN YEIOBEKA, MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMUS AKOJIOTHYECKHU
1enecooOpa3Horo TMOBEJCHUST B OKpYXKalollled MPUPOAHONM cpelle, aHalu3a
BIIUSTHUSL XO3SUCTBEHHOUN NESITEIHHOCTH YENIOBEKa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHE BHUMAHUS K MPUKIIATHON HAPABICHHOCTH
y4eOHOro mpeamera «bHoorus» MpOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJBbHOTO OMOJIOIMYECKOro
oOpa3oBaHus, KOTOpass mpexanonaraer (GopMupoBaHHe Yy  OOydaroUIuXxcs
CHOCOOHOCTH aJalTUPOBAThCS K HM3MEHEHHMSIM JAMHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHMs 3aHUMAET BaKHOE
Mecto. OnHa obOecnieunBaeT (OpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUM O
HAay4YHOH KapTHUHE MHUpA, paciiupseT U 000OUIaeT 3HAaHMS O >KUBOW MpHUpoAe, €€
OTJIUYUTENIbHBIX MPU3HAKAX — YpPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCJIOBHUSL  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  MPUPOABI, (POPMHUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HH, IKOJIOTMYECKOTO MBIIIICHUS, IIEHHOCTHOT'O OTHOIIICHUS K KUBOU MPUPO/IC
U YEJIOBEKY.

Bonbioe 3HaueHne OMONIOTUS UMEET TAKXKE JIJISl PEIICHHS] BOCITUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  00pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu obOecrneynBaeT ycioBHs Uisi (OpMUpOBaHUS
WHTEUICKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX ¥ HMH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABIICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTU, QU3HKU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUA O NpeIHA3HAYCHUH Y4eOHOTO MpeaMeTa
«buonorus» coCTaBMWIM OCHOBY [Jisi OIpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUS, TMPEACTABICHHOIO B MpOrpaMme [0
ouomnoruu.

OT60p coxmepkanusi yueOHOro npeaMera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYyJIbTYpOCOOOPA3HOTO MOJX0Aa, B COOTBETCTBUH C
KOTOPBIM OOyd4aromuecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YyeJ0oBeKa B OKpY’Kalollled MPUPOIHON cpelie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpPaKTUUYeCKoM aesrerbHocTH. Oco0oe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT JJIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITYy>KaT OCHOBOU It (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTMHE MHUpa U
LIEHHOCTHBIX  OpPUEHTAlMsIX  JUYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHU3alUu
OMOIOrMYecKoro 00pa3oBaHus.

CtpykTypupoBaHUE cOJEpKaHUsl y4eOHOro Marepuajia B Mporpamme Mo
OMOJNIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTETbHBIX OCOOEHHOCTSAX KMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3aluu U
ABOIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorusy
BBIJICJICHBI CIIEIYIOIIUE COAepKaTebHble JIMHUM: «buonorusa kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHHUYECKOro MHUpPay,
«IBOTIONHUS KUBOU MIPUPOIBI», « IKOCUCTEMBI U TPUCYIIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJNaJiIcHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHu3alMyi JKUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro rnpeamera «buonorus» Ha 6a30BoOM
YpOBHE 00€CTIEUnBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYUYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIax, CIy>KalluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
MEeTOJaX HAyYHOTO TMO3HAHUS, CTPOSHUH, MHOTOOOpa3ul U OCOOECHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuxcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TpoOllecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UJEH U TOAXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alluy;

CTAaHOBJIEHHE Yy OOydYamIMXCsid O0Omel KyJabTypbl, (GYHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATDH SIBICHUS OKPYKAIOIIETO
MUpa JKUBOW TPHUPOABI HAa OCHOBAHMHM 3HAHUH M OIbITa, MOJYYEHHBIX MPH
U3Y4YeHUN OHOJIOTHUH;

dbopMupoBaHue y O0OyYaroOlmUMXCsl YMEHHMA WUTIOCTPUPOBATh 3HAYCHUE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOIOICHHS STHICCKHUX
HOPM TIPHU TIPOBEJICHNN OMOJIOTUYECKUX UCCIICTOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKON KYJIBTYPHI, 111 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

pUMEHEHHUE TTPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEIHEBHOW KU3HU JIJIA
OLICHKH MOCJIEICTBUI CBOEH JESATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIoIleH cpee,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpeanero obuiero o6pazoBanusi yueOHbI npeaMeT «buonorusy»,
M3ydaeMblii Ha 0a30BOM YpPOBHE, SIBISIETCSA 00s3aTEIbHBIM YU€OHBIM MPEIMETOM.



JI1st u3yueHus OMoJoTuM Ha 6a30BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 kmacce — 34
yaca (1 yac B HezielI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorum B (QoOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOW KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konsuos, [{x. Yorcon u @. Kpuk.

Tabmuipl U cxeMbl: «MeTOoAbl TO3HAHUS KUBOUW TIPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB IPH
U3YYCHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHYECKU ), OMOChHEpHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC MPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI.

O6opynoBanue: Mojienb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKA BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OajaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnnMble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (NEepBUYHASA, BTOpPUYHAs, TpEeTUYHAs U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®epmeHThl — Ouosiormdyeckue kartanusatopel. CTpoeHue (epmenTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuus pepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprbdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOTeH,
1esuIoI03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoPUIBHO-
ruapopoOHble  cBoWicTBa. buonorumdeckue @QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyki1enHoOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoenue u hpyHKIIMH.

Hurtonorust — Hayka o kietke. Kinetounast Teopus — mpuMep B3auMOJICHCTBHS
uaei 1 paKkToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUeHUS KIETKH.

Krnerka kak menoctHass >xuBas cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi Hapy>kHas memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUcTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTudeckas. OcoOeHHOCTH
CTpOEHUsl TpOKapuoTHdeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOMN, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
dbyaknuu. [Tnazmarudeckas memOpaHna, e€ cBolicTBa U GpyHkiuu. [lutomnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['ombmxw,
nu30coMbl. [lodyaBTOHOMHBIE OpPraHoOWIbl KIETKH: MHUTOXOHAPHUH, IIJIACTHIBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTun. Buael mractua. HememOpaHHBIC
OpraHoOubl KJIETKH: PUOOCOMBI, KJIETOUYHBIA LIEHTpP, LEHTPHUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMJIOB KJIETKU. BKitoueHus.

Snpo — perynsaropHbiii eHTp kiaeTku. CTpoeHue smpa: suepHas o00JovKa,
KapuoIljla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

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

Junarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeeneHue XMuMUYECKUX JIEMEHTOB B )KUBOW MIPUPOJIEY.

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentarn, «Hykneunossie kuciaotel. JJHK», «CTtpoeHne MoIeKybI



AT®», «CtpoeHne 3yKapHUOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIETKWY,
«CTpoeHHEe pacTUTENbHON KIETKH», «CTpoeHHuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue siipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE MJii MPOBEICHUS
HaOJIIOJICHUM, W3MEpPEeHHM, DKCIIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanasbl)y.

JlaboparopHass pabora No 2. «/3ydyeHue CTpPOCHHS KIETOK paCTCHH,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax M HUx
OMHMCAHUEY.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUii OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojb 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

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

®orocunte3. CmeroBas u TeMHOBas a3l (orocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCTL POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIIEHUSI €TO0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNne OakTepuu. 3HAUEHHE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciernsieHue BemecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYEeCKOro oOMeHa.
I'mukonus. bpoxxenue m ero Buabl. KHCIOpOOHOE OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunpoBanue. O¢ddexTuBHOCTD
AHEPreTUYECKOro OOMeHa.

Peakumu wmatpuuHoro cuHTe3a. I'enernueckas wuHbopmamus u JIHK.
Peanuzanms reHeTmdeckoil mHMOpManu B KiIeTKe. [ '€HETMYECKHH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanune amMuHOKUCIOT. Pomb pumbocom B
OouocuHTese Oenka.

Heknetounsie ¢popmbl xu3HU — BUpychl. cTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OcCOOEHHOCTM CTPOEHUS U JKMU3HEHHOrO IIMKJIAa BHUPYCOB.
bakrepuodaru. bone3nn pacteHul, >KMBOTHBIX U YEJIIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonepuuura yenoseka (BUY) — Bo3Oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdemoHncTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. BanoBckuii, K. A. Tumupszes.

Tabmumpl u cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHHUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukin Bupyca CIIN/]a,
O6aktepuodaray, «Permukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HCHHBIM LMK KIeTku. MHTepdaza m Mutos.
[Iporecchl, mpotekaronue B uHTepdasze. Perukaruss — peakiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIE W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrTMUECKME OCHOBBI PA3MHOXEHHUS W  HWHIMBUIYAJbHOTO  Pa3BUTHUS
OpraHu3MOB.

Henenue kietkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bUOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHUSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3sMHOXEHMS: JICJICHUE HAJBOE, II0YKOBAaHMWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3Ha4€HUE [T CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0rO.

Meiio3. Cranuu meio3za. Ilpoueccsl, Npoucxoadiiue Ha CTagusix Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3Ha4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3zoBaHHE W PAa3BUTHUE MOJIOBBIX
KJIIETOK — TaMmeT (CrepMaro30u[, SIHIEKIIeTKa) — CIEepPMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SWIEKIETOK M crepMaTo30uaoB. OIUI0A0TBOPEHHE.
[TapTrenorenes.

NunuBuayansHoe pa3BUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Dtanbl IMOPUOHAIIBHOTO PAa3BUTHUSI Y TMO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, racTpyisauusa, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JIuYuMHOuYHOE). Bnusnue



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

Poct un pasButne pacteHmii. OHTOT€HE3 LBETKOBOIO PACTEHUSA: CTPOCHHE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue kineTku Oaxrepuil», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «IIpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIMIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparthbl «CrniepmMaTo30u1bl
MJICKOTTUTAIONIET0», «SHIeKIeTka MiIeKonuTaromero», «Kapuoknnes B KieTKax
KOpeIllKa JyKa», MarHuTHas MoOJeib-alnmuiukanus «JlegeHue KIeTku», MOJEeNb
JTHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Neo 3. «HaGmromeHwe mMuTOo3a B KIETKAX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

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

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3a1aun reHeTUKU. VicTopust pa3BUTHS TeHETUKU. Posib uTonoruu
¥ SMOpHOJIOTHH B CTAHOBJICEHWW TEHETHKU. BKiIam pOCCHUCKUX U 3apyOEKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HAaCJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHaeneMm.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHOoo0pa3usi THOPHUIOB TIEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCLICIUICHUS ITPU3HAKOB.
I'unioresa yucroTel ramer. 11oy1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpemuBaHWe. 3aKOH  HE3aBUCHMOTO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTndeckrue  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemmBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

Cuemiennoe  HacnenoBanwe mpu3HakoB. PaGora T. Moprana mo
CLUEIUICHHOMY HAcCJIeIOBaHUIO TeHOB. HapynieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHnEe KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAENeHUE MnoJjia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omorameTrHble M TreTeporaMeTHbie oOpraHusmbl. HacnenoBanue
MPU3HAKOB, CLIEIIJIEHHBIX C MOJIOM.

M3MmeHunBOCTh. BUIbI N3BMEHUMBOCTH: HEHACJIECTBCHHAS M HACJIEICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHON U3MEHUYUBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAsT KpUBas.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakimu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBennas, wium TeHOTUMHYECKas, H3MEHYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 U TMOJOBOM Mmpolecc — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTU. MyTaliMoHHAast u3MeHYUBOCTh. Kiaccudukanusi MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeACcTBeHHOM u3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HacieACTBEHHOCTh U U3BMEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHeaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYECKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-TE€HE TUYECKU. CoBpemMeHHOe OnpeeeHNe FeHOTHIIA:
MTOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1I1P-anamm3a. HacnencTBennbie 3a0ojieBaHUsS 4YeJOBEKAa: TICHHBIC OOJIC3HH,
00JIe3HU C HACJEJICTBCHHOM MPEAPaCTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HH.
ComaTtnueckue | TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0pPOBOTO 00pa3a >KU3HU, JUATHOCTUKH, MPOMHUIAKTUKHI U JICUSHUS TCHETUUCCKHUX
Oone3Hel. MeanKko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00I€BaHNI YeII0OBEKA.

JdeMoHcTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumer w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBaHHUE H  €TO0
IIUTOTCHETUYECKAasE OCHOBAa», «3aKOH pAaCHICIUVICHUS M €ro IMTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHOe  CKpelIMBaHHUEY,
«IuTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBaHUSY, «Meiio3y,
«B3anMoIecTBUE AJIENBHBIX TE€HOBY», «l'eHeTndeckne KapThl pPaCTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HacCJeI0BaHUS,
CLHEIUJIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanmonHas W3MEeHYUBOCTHY, «HaciemoBanue pesyc-
dakTopay, «'eHeTuka rpymn KpoBu», «KMyTarmoHHasI HU3MEHUUBOCTH.

OOGopynoBaHue: MOACTU-AMIUIMKAIIMA «MOHOTHOPHUIHOE CKPEIIMBAHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MHKpomnpenapaT «Jlpozoduna» (Hopma, myTanuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTH4YeCKHe PadoThbI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnast padora Ne 6. «M3ydeHue MoaupuKaiMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabota No 7. « AHaiM3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpolecC. 3ap0oXkAEHUE CENEKIMU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX MOPOUCXOKACHUS UM MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpouCXO0XKACHUS JOMAIIHUX >KUBOTHBIX. CopT,
nopoja, HTaMM.

CoBpeMeHHBIE METOJIbI CeIeKIIMU. MacCOBBINM ¥ MHIAMBUAYAIBHBIM OTOOPHI B
CEJEKIIMH pPACTEHUH U KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOICTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHusA. CKpellUBaHHE YWCTHIX JTHUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VCKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE TMOJUIIOUAOB. JIOCTMKEHUS CENEeKIUMU PpACTEHHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MNPOU3BOACTBA. ['€HHAas WHXKEHEpUs. ITalibl
co3nanus pexomOuHaHTHOW JIHK wu TtpancrenHesix opranm3mMoB. Kierounas
nHxeHepus. Kinertounele KyJibTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue M dTHYeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpanuu:

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

Tabmumel 1 cxembl: kKapta «lIeHTpBI MPOUCXOXKICHHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYyPHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padorel akagemuka M. ®. liBaHoBay,
«Tomumnonausa», «OO0BEeKTH OHOTEeXHOJOTHNY», «KjaeTouHble KyJIbTyphl U
KJIOHUpOBaHUE», «KOHCTpyHpOBAHUE U MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKU TUIOJIOB M KOPHETIOIOB TUKUX (OPM U KYJIbTYPHBIX
COpTOB pacTeHui, repdapuit «CenbCKOX03IUCTBEHHBIE PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadoThI:

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

11 KVIACC

Tema 1. JBoIOIHOHHASI OHOJIOTUSI.

[IpeanochiIku BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. BOJIIOIMOHHAS
Teopusi U €€ MecTo B Omosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa PAa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTonOrMyeckue: mOCIeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKOM JIETONUCH, TIEPEXOJHbIE (DOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHOTIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3MOPHOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH Yy BceX
OpraHU3MOB.

OpomonmonHass Teopus Y. JlapBuna. IlpeanochblikKM BO3HUKHOBEHUSA
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpeAenaEHHass N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopus sBosironu (CTI) u e€ oCHOBHBIE MOJIOKEHMUS.

MukposBomonus. [Tonynsinus kak eITMHUIA BUIA U 3BOJIIOLIUH.

JBuxyiue cuibl ((hakTOpbl) SBONIONMK BUIOB B MpHUpoAe. MyTallmOHHBIN
mpolecc U KOMOWHATHBHAS W3MEHYHMBOCTH. [lOMymnsIMOHHBIE BOJHBI M Jpeud
reHoB. M30s1ust U1 MUrpanusi.

EctectBenHbii oTOOp — HampaBisomuid  (paxtop sBomoruu. Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPTaHU3MOB KaK pe3yibTaT dBOMIONUHU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036l M HAHOATATITAIIH.

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

MakposBomtonusi. Dopmbl  3BOIONMU:  dUIETUYECKAs, JHUBEPreHTHas,
KOHBEpPreHTHasi, napamuienbHas. HeoOpaTumMocTh 3BOJIIOIUH.

[IpoucxoxkaeHue oT HecleuUalTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAS payalusl.

JdeMoHcTpanum:



Iloptpersr: K. JInnnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bbap, . I'ekkensb, . Mroep, A. H. Ceepuios.
Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOTO MUpa Ha 3emiie», «3apoabllin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cylecTBoBaHue», «EcrecTBeHHBIM 0TOOPY, «MHOroodpasue cOpToB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomyssamumy, «MyTanuoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Waumoamantanun», «OOIIas aereHepaus,
«/IBmxkymue cunbl sBomonuuy», «Kapra-cxema MapuipyTta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIIpucrnoco0IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHuey», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoJulekiusa «[IpuMepsl 3alUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOjeinb «OCHOBHBIE HANPaBJICHUSI JBOJIOIUNY», 00BEMHAST MOJIEIb
«CTpoeHHE TOJTOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJeKius «@DOpMbI COXPaAHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX U pacTeHuit», Mojenb ammiukamus «llepekpéct
XpOMOCOM», BiaxHble Tmipenaparthl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYUIKA», MUKporpenapaT «/po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpacKH Tejia).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

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

JlaGopatopHas pa6ora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHblE TPEACTABICHUS O 3apOoXKIEHUU KU3HH. HayuyHble rumnoressl
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOWOreHe3 W MaHCHepMHs. XUMHUYECKas
HBOMIOIUSI. AOWOTEHHBIA CHUHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPTraHWYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BoMoMU. HauanbHble 3Tansl
o6uonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLMUS.
®opMHUPOBAHNE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas »pbl. laneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ NepuoAbl: TPUACOBBIN, IOPCKUI, MEJOBOM.

KaiiHo3oiickass 3pa u €€ TnepuoApl: MaJICOr€HOBBIM, HEOrCHOBBIN,
AHTPONOTE€HOBBIN.



XapaKTepUCTUKA KIMMAaTa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
*KUBOTHBIX. [l0osiBIIEHNE, paCUBET U BBIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro Mupa Kak OTpakeHHe OdBOJOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydeHusi aHTpororeHe3a. Cxoactsa H
pasyinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbIH 00pa3  KU3HH,
U3FOTOBJIEHUE OPYAUN TPY/1a, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbii, Yenosek npamoxonsamud, YenoBek HeanaepTanbCKul, YemoBek
pasymHbIii. Haxonku ucKomaemMbIX OCTATKOB, BpEMsI CYIIECTBOBaHUS, O0OJAacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJbIIME  pachbl:  €BPOINEOUAHAsS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  MNPUCHOCOOJEHHOCTH  TMpEICTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabnmuupl U cxembl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIETKay,
«IIpokaprotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO MUpay,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA W YETOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue moan», «pesHue nronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6opynoBanue:  mymspku — «[IpoucxoxxaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTaJIblla, KPOMAHBOHIIA), CIJICTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TeoXpoHOJOrHYecKas TaOnuma, KOJUICKIusa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHble M MpaKkTHYecKUue padoThI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMaeMbIX OCTaTKOB PACTCHUH U
KABOTHBIX B KOJUICKLUSIX.



OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHbIN WA KpaeBeAUECKU My3e).

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKOJIOTUS KaK HayKa. 3ajayd U pa3feibl SKOJIOTMU. MeTObl SKOJIOTrHYECKUX
HCCIIEOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAA.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBHEe 3KOJIOTMYEeCKUX
(akTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEMCTBHIO  aOMOTHYECKHX  (DAKTOpOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopshl. Bunpr OMOTHYECKHUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MyTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHWe OMOTHYECKHX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHUS
OpPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyJsisiiuu. (OCHOBHbIE IOKa3aTeln
NOMYJIALIMU: YHCICHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. JlmHaMyKka YuCJIEHHOCTH NOMYJISIUNUN U €€ PEeryJIsaLusl.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. ®. Pynbe, O. ['ekkens.

Tabmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YHCIICHHOCTH NOMYJISIUU HHGY30pun-Tyhenbkuy, «[lumessie nemnmy.

JlabopaTopHble H MpakTH4YecKHe PadoThI:

JlabopatopHas padota Ne 3. «Mopdonorudueckue 0COOEHHOCTH PACTCHHUI U3
Pa3HBIX MECT OOUTAHUS.

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

[IpakTuueckast padora Ne 2. «Iloacu€T MIOTHOCTH MOMYJISAIMN Pa3HBIX BUAOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (muiueBasi). Bunbl-momuHantel. CBs3U B
OHOoLIEHO3E.

Dkoyioruyeckue cucteMbl (dkocuctembl). IloHsitue 00 »dKkocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBopoT BEIIeCTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMIlEeBblE 1LENu W  CETH.
OcHOBHBIE TOKa3aTeau SKOCUCTEMBbI: Ouomacca, MPOAYKUUSA. OKOJIOTMYECKHE
NUpamMuabl: TPOAYKUMHU, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETYJIsIus, pa3Butue. CyKieccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M PeK. DKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOreHHBbIE ~ 3KOCUCTEMBL.  ATpOdKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

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

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuisl, coctaB U CTpyKTypa
ouochepnl. KuBoe BemectBo u ero Qynknuu. OcobeHHOcTH OHOcPepsl Kak
I00ambHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTE€OXMMHUUECKHE IUKIIBI DJIEMEHTOB (yrieposa,
azora). 30HabHOCTh Orocdepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OMochepe 3emin. AHTPOTIOTeHHBIE U3MEHEHUs B Onocdepe.
['nmo6anbHbIE 2KOJIOTHYECKHE TPOOIIEMBI.

CocymiecTBoBaHue MIPUPOJIBI U YEJI0BEYECTBA. CoxpaneHnue
O6nopa3zHooOpasusi Kak OCHOBa ycToWuuBocTU Ouocdepsl. OCHOBA palMOHATBHOTO
yOpaBI€HUs MPUPOAHBIMM pECypcaMM M UX HCHOJb30BaHHE. JloCcTHKEeHUs
OMONIOTMY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. W. BepHajackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpupogueie cooOmectBa», «llenu nuTaHus», «IKOJIOTHYECKass MUPaAMUIIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWMHOrO  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA Opupody», «BaxneWmme HMCTOYHUKHU
3arpsA3HEHUs] BO3/yXa M TPYHTOBBIX BoA», «llouBa — BaykHeMIllasi cOCTaBIAIOLIAs
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapHukoBeiii d3¢dexTy, «DakTophl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepb», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenune xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojenb-anminkanua «Tunuunaeie OMOLIEHO3BDY, TepOapuid
«PactutenpHble cOO0OIIECTBaY, KoeKiuu «buorienosy», «Bpeaurenn BaxxHEHIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, IPUHAJICKAIINE K PAa3HbIM 3KOJOTMUYECKUM TpylIaM OJIHOIO BHU/A,



Kpacnas xnura Poccuiickoit ®enepaunu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



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

Cornacio ®I'OC COO, ycranaBnMBalOTCAd TpeOOBaHUS K pe3yJbTraTaM
OCBOCHHUSI OOydYalolUMHCS MpOorpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIIUE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUHUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHHUIO  OHOJIOTHH,
IIeJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULUA Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OSKOJOTHYECKOTO IPaBOCO3HAHUA,
CITOCOOHOCTH CTABUTH LIETI U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIEC pe3yJIbTaThl OCBOCHUS IMpeameTra «buosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOM W BOCIUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCTIMTaHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBaXXCHUS K 3aKOHY W TMPABOIOPAAKY, YEJIOBEKY TPYy/la U CTAPIIEMY IMOKOJIEHHUIO,
B3aMMHOT'0 YBa)XKCHHS, OCPEKHOTO OTHOIICHUS K KYyJBTYPHOMY HACICIHIO M
TpaJIuUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yNIbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYArOITUXCSl PYKOBOJCTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAlMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMbITa ACATEIBHOCTH B MPOIECCE Peaanu3aliid OCHOBHBIX HANPABICHUMN
BOCIIUTATEIIbHOMN JIESTEIBHOCTH, B TOM YHUCJIC B YACTH:

1) rpakIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMK 00yJaIOMIeTocs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIHMOHHBIX MpaB M OOS3aHHOCTEH, yBaXeHUE
3aKOHA W MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a71a4, BHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, T[I03HABAaTEJIbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€ATETBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMSA:

c(hopMUPOBAHHOCTH POCCUUCKOU IPaXIaHCKON UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJlly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunon, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOIBL,
nocTxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAaHHUS 3HAYCHUS OWOJOTMM B TIO3HAHUU 3aKOHOB
PUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢cTeTUYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢u3uuyeckoro BocnutaHus, GOpMHPOBAHHS KYJIbLTYPbl 30POBbSI U
IMOIMOHATBLHOTO 0JIArONOJIyYHSs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUA W HENPUATHUSI BPEIHBIX MPUBBIUCK (yMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJHSATH TaKYIO J€ATEIbHOCTD;

UHTEpEC K pa3inyHbiM cepaM MpoPecCUOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peaiu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpa30BaHHMIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3KOJI0THYECKOT0 BOCITUTAHUSA:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXKHBIX MOCJIEACTBUN ISl
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHUH NPOoOJIeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONONIB30BAHMEM  (COONIOJIGHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
IKocHUCTEM, Orochephl);



AKTUBHOE HENPUATUE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMpPUSITHBIE HKOJIOTHUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATH UX;

HaJIU4HMe Pa3BUTOIO SKOJOTHUECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeATeIbHOCTU HKOJIOTUUECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCS MMHU B NO3HABATEIIbHOW, KOMMYHUKATUBHOW U COLMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON NEATEIbHOCTU YKOJOTHUUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBHS MEXY JIFOJIbMU U TTIO3HAHUS MUPA;

NoHUMaHue crenudukn OUOJOTUM KaK HayKd, OCO3HaHuUs €€ poJIu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA W
oOIIecTBa, B IMO3HAHUM NPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMHU JJII COBPEMEHHOW IMBUIIU3ALINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  peliaTh PeCcypcHbIe  MPOOJIEMBI  Pa3BUTHUS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  mepexojla K  YCTOMUYMBOMY  DPa3BUTHIO,  PAIlMOHATBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBIIEHUSI OOILIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOyYarOIMXCs, (HOPMHUPYEMOM
MIPY U3y4YECHUU OMOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJb3yEeMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a U
OOBSICHEHHS SIBIICHUN OKPYKAIOIIETO MHUPA U MPOUCXOMSAIINX B HEM M3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbIO OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJOTUYECKUE 3HAHUS ISt
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHON JESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCJIEI0BATEIBCKYIO NS TEIbHOCTh MHAMBUAYAIBHO U B TPYIIIIE;



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

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble JJI1 (POPMUPOBAHUS MHUPOBO33PEHUS OOYyHaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEHAYyUYHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHeUUPHUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHs, SIBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAONMIOJeHWEe,  HU3MEpPEeHHe,  HKCIEPUMEHT U JIPYruXx),
yHHUBEpCAJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0yYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS M  yHHBEpCalbHble ydeOHbIE JEWCTBUS B
MO3HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI IMPOTpaMMbl CpEIHEro oOIIero
00pa3oBaHUs TOJHKHBI OTPaXkKaTh:

Osaanenue YHUBEPCAJIbLHBIMHA Y4eOHBIMH NMO3HABATEJIbHBLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYEeCKHe JTeiCTBHS:

CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodJieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KiIacCU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIE IMPHU3HAKH, YCTaHABIUBATH
CBSI3M C APYTUMH MOHSATHUSIMH);

OmpeAessaTh LEIH JEATEIbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TTOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS JIsl OOBSICHEHUS (PAKTOB M SIBJICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIyKTHUBHbBIC, IO
QHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpHUBaEMbIX
SIBJICHUSIX, (DOPMYJIHMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATh CXEMHO-MOJICILHBIC cpencTBa JUTSI MIpEeICTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHbBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepUalibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIECTBUM JAEATEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCIOBHUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE eHCTBHUA:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOM NIESITEIIbHOCTH,
HaBBIKAMHU  paspelnieHus npoOsiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS IPAKTUUYECKUX 3a7a4, TPUMEHEHUTO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIMYHbIE BUJBI JEATCIIBHOCTH 110 TIOJYYCHHUIO HOBOTO
3HaHUS, €ro MHTEpPNpEeTalnd, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYE€OHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3aHUN YICOHBIX U COITMATBHBIX MPOEKTOB,;

(dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHHS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyalU3MpOBaTh 3a/audy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TMEPEHOCUTHh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO OOJacTu
KU3ZHEICSATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTb NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOUYHUKAX UHPOpMAINU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



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

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoil uHGOpMaIMU, HEOOXOIUMON ISl BBITIOJIHEHUS YUYEeOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3TUIHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMabHYIO  (GOpMYy  MPEICTABICHUS
Oouonornyeckoit mHbopMayu (CXeMbl, TpadUKH, THATPAMMBI, TAOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4yeCTBE CpPEJACTBA Mpu pabdoTe ¢
Oouosiorndeckoit mHGOpPMAIMEH: TPUMEHITh XUMHYECKHe, (Quznueckue u
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJbI, aOOpeBUATYpYy, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MHGOPMAIIMOHHON 0€301aCHOCTH TUYHOCTH.

OgBiaeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOTE WM TUCKYCCHU TO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCHUTEIHHO BBIMIOJHEHUS TMpejiaraeMomn
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaJdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEIANOCHUIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CHUTYaIWH,
YMETh CMSTYATh KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMHU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOppeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAHIHON M HWHIWBHIYyTHHOU
paboTHI MpU pelIeHUH OMOIOrMYEeCKO MPooOeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTOBBIX (hOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3329w,

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0Tr0 YieHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUA II0 €€ TOCTHKEHHUIO: COCTABIATH IUIAH JEHUCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUMBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIBI B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh WAEU C IMO3UIUUA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE IOBEAEHHWE B Pa3IUYHBIX
CUTYAIUsX, TPOSIBIISITh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYyAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOIE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYILECTBIISITh ITO3HABATEIBHYIO JE€STEIBbHOCTD, BBIABIISITH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyl B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pPEIIeHUs TNpodsieMbl €  y4ETOM
UMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTECHU];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

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

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIaCcTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIQ/JICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHUM, MCHOJIb30BATh MPUEMBI peIeKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOCBPEMEHHO MPUHUMATH PEIIEHUS [0 HUX
CHIDKECHUIO;



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

3) npuHsTHE Ce0S M IPYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH aHAIA3E PE3yJbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO no Ouosnoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crielupuyeckue ajst yueoOHoro npeamera «bruonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBSA3aHHBIX ¢ Ouojorueir. B mporpamme mnpeamerHbie
PE3YNIbTATHI IPEJICTABIIEHBI IO T0JIlaM 00y4YeHUSI.

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

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJM OUOJIOTHMH B CUCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAyYHOIO MHUPOBO33PEHHUS, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pPa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEp)KaHHE OMOJOTHYECKHX TEPMHUHOB W TOHSITHM:
KU3Hb, KJIETKa, OpraHu3M, MeTabonm3M (0OMEH BEIECTB M TMPEBpaIICHUE
SHEPIuM), TOMEOCTa3 (CaMOPETYJIALMS), YPOBHEBAS] OPraHU3alIMsl KUBBIX CHCTEM,
CaMOBOCIIPOM3BeAEHUE (PENPOTYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE WU3JlaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Menpnens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. WM. BaBuioBa), onpenensiTe IpaHUIIbl
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIaJETh METOJAMU HAYYHOT'O MO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOILIECCOB U SIBICHUN, OpPraHu3alus U MNPOBEJICHHE
OMOJIOTMYECKOTO  AKCHEPUMEHTA,  BBIJBWKEHHE  THUIIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOIYyYEHHBIX



PE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BBIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIIECTBCHHBIC NMPU3HAKUA BHUPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHS, WHIAUBUAYAIBHOTO pPa3BUTHUS  OpraHu3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEeJIpl0 obecnieyeHus O€30MacHOCTH CBOEro 3/0pPOBbS U 30POBbS
OKPY>KAIOIIUX JI0JIel, COOJII0ICHUSI HOPM TPAMOTHOTO MOBECHHUS B OKPYKAIOIICH
NPHUPOJHON Cpelie, TMOHMMaHUE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHUM
COBpPEMEHHOM ouooruu u OMOTEXHOJIOTUH TUTSI paIMoOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE pellaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7ayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIIMBaHUE, CIEIJICHHOE HAaCeOBAaHNUEe, COCTAaBJISATH CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS JJIA MpEeCKa3aHusl HACIeJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE U TPAKTHYECKHUE paldOThl, COOMIOAATH
paBuia mpu pabore ¢ yudeOHBIM U JIaOOpaTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPHPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHUSA, BKIIOUAIONIYI0 TICEBJOHAYYHBIE 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), TUYECKHME aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE IHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMoNOrNYecKyt0 UH(POpMaIUI0O U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
K1acce NOIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCThH 3HAHUW O MECTE U POJIM OWOJIOTHH B CHCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHWE OMOJOTHUYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALHNS, TEHOPOH, SBOIIOLHUS, ABMKYIINE CUIbI ((haKTOpPHI) SBOJIOINUH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUJI000pa30BaHUE, IKOJIOTHYECKHUE (DAKTOPHI,



DKOCHUCTEMA, NPOJYIEHThI, KOHCYMEHTBI, pPEAYLEHTbl, 1ENU MHUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuHu (dBOJIOIMOHHAs Teopus Y.
JlapBrHa, CHUHTETHMYECKas TEOpHUs DBOJIOIMHU), 3aKOHBl W 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoncrsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTPENeNATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJETh METOJaMU HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOICHUE U
OMHMCAHUE XKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEIICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHHE TMOTYyYEHHBIX
pPEe3yIbTAaTOB, WCIOJIb30BAaHHBIX HAYYHBIX MOHSTHUM, TEOPHUN M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TIOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS OHOJOTHYECKHUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TWPOIYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U DKOCUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JIEWCTBHSI DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MbI, IepeHoca
BEIIECTB M IOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMUYECKHUX
ITUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH MOJTYYEHHBIE 3HAHUA IS OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB W SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIICHUN B IMOBCEIHECBHOU
KU3HA C 1EJIpI0 oOecreueHusi O€30MacHOCTH CBOETO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JI0CH, COOMI0OIEHNsI HOPM TPaMOTHOTO TOBEICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHON OMOJIOTUU ISl PAllMOHAIBHOTO MPUPOIOIIOIb30BAHUS;

yYMEHHE pemiaTh dJIeMEHTapHbIE OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH NUTaHUs );

YMEHHE BBITIONHITH JA0OpATOPHBIE U TPAKTHYECKHE PalOTHI, COOMIOAATH
mpaBwiIa nmpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTHYECKH OIICHHUBATh W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAaHMS, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MAacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO37]aBaTh COOCTBEHHbIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ass OMONOTMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Koun4yecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (U poBLIE)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
1 Buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble CHCTEMBI M KX OpraHu3anus 1 https://m.edso0.ru/5T7SVKFTX
3 XUMUYECKUH COCTaB M CTPOCHUE KIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 KusaeneaTeabHOCTh KIIETKHU 6 https://m.edsoo.ru/MEETZ2D71
P
5 SMHOIRCLIS 1 HEIMBHAYATILHOS 5) 1 https://m.edsoo.ru/GF6W1A7C9
Pa3BUTHUEC OPraHU3MOB
H
6 ACICACTECHHOCTS H HEMEHAHBOCTD 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
C .0
7 CIICKILT OPratHsMOoB. LICHOBGL 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTUHU
8 PezepBHoe Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I1O0 34 0 4
[TPOTPAMME




11 KVIACC

KosauuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 DBOJIOIMOHHAS OUOJIOTHUS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OIMHKHOBCHHE 1 PasBUTHE HUIHH 1a 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emie
3 Opranu3Mbl ¥ OKpy>Karorias cpeia 5 1 https://m.edsoo.ru/XNFOD96AA
Coo0
4 QODIIECTBA 1 SKOJOTHICCIIE 9 https://m.edsoo.ru/WXWAVS56F
CHUCTEMBI
5 PezepBHoe Bpemst 2 https://m.edsoo.ru/T3R3FWNQN
OBIIEE KOJIJMYECTBO YACOB I1O
- 34 0 2.5

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE NH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

buosorus B cucreme Hayk

https://m.edso00.ru/02T4D1UI5

MeTo1bl TO3HAHUA KUBOM
npuposl. [IpakTnaeckas
pabota Ne 1 «Mcnons3oBanme
pPa3IUYHBIX METOJOB TPH
M3y4EHUN OMOJIOTHYECKHUX
00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

Brnomornueckue cucTeMsl,
MPOIIECCHI U UX U3yUEHHUE

https://m.edsoo.ru/A7VOYD215

XUMHUYECKHUI COCTaB KIETKH.
Bopaa u MmuHepanbHbIe cOU

https://m.edsoo.ru/L17LJ590V

benku. CoctaB u cTpoeHue
0enKoB

https://m.edsoo.ru/V33JINUW5W

depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJUTHYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha IpUMeEpe
aMHJIa3bl WM KaTanasbl)»

0.5

https://m.edsoo.ru/VBPPPBGCD

Vraesoasl. JInnmael

https://m.edso0.ru/OJ7NFITI5

Hyxneunnossie kucnotsl. AT®

https://m.edsoo.ru/WOELRA9B3

I/ICTOpI/IH 1 MCTOABI U3YUCHUS

https://m.edsoo.ru/JXQMJOGM3




kietku. Knerounas teopust

10

Knetka kak 1ejsoctHas »xuBas
cucreMa

https://m.edsoo.ru/XDCLRAF10Q

11

Crtpoenue s3ykapuoTUYECKOU
kietku. JlabopaTopHas pabora
Ne 2 «M3yuyenue crpoeHus
KJIETOK PAaCTE€HH, J)KUBOTHBIX,
rpuboB 1 OaKTepuii Moj
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpernapaTax 1 ux
OTIHICAHUE»

0.5

https://m.edsoo0.ru/KZ01W5LJY

12

OOMeEH BELIECTB HITH
MeTaboIn3M

https://m.edsoo0.ru/LOB3I3XYZ

13

doTtocuraTe3. XeMOCHHTES

https://m.edsoo.ru/V882FDGSF

14

DHepreTUYecKuii 0OMeH

https://m.edsoo.ru/T2LVIES3L

15

JKU3HEHHBIN UK KIETKH.
Henenune kaeTku. MuTo3.
JlaGopaTtopnasi pabota Ne 3
«Habmonenne Muto3a B
KJIETKaX KOHYHMKA KOPEeIIKa
JIyKa Ha TOTOBBIX
MHKpOIIpernapaTax»

0.5

https://m.edsoo.ru/CO1NPWLF4

16

Buocunres Oenka. Peakiusa
MaTPUYHOTO CUHTE3a

https://m.edsoo.ru/540F4L77W

17

Tpancsaius — GHOCUHTES
Oenka

https://m.edsoo.ru/TFDKDDWWM

18

Hexnerounslie (hopMbl )KU3HU
— BUPYCHI

https://m.edsoo.ru/9PGS5FAJB




19

DopMbI pa3MHOKECHUS
OPraHu3MoOB

https://m.edsoo.ru/2JLXB4A0OR

20

Meiios

https://m.edsoo.ru/5SNUXK0X86

21

OO0pazoBaHue U pa3BUTHE
II0JIOBBIX KJICTOK.
Orm1010TBOPEHHE.
JlabopaTtopnast pabota Ne 4
«M3ydeHne cTpoeHus MOJIOBBIX
KJIETOK Ha I'OTOBBIX
MUKpOIIperapaTaxy»

0.5

https://m.edso00.ru/C29L4DXB8

22

NHnuBunyanbHOE pa3BUTHE
OpraHU3MOB

https://m.edsoo.ru/MA4T8L5AD

23

I'eneTnka — Hayka o
HAaCJIEACTBEHHOCTH U
W3MEHYUBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HacJIeIOBaHUS MPU3HAKOB.
MonorubpuaHoe CKpeluBaHmue

https://m.edsoo.ru/YYQSG9WI2

25

JlurnOpuHOE CKpeIuBaHUE.
3aK0H HE3aBUCHUMOTIO
HacjeA0BaHUs TPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CuernieHHOE HaclleJOBaHHUE
npu3HakoB. JJaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPUTHOTO
U TUTUOPHUTHOTO CKPELIBaHUS
y Jp030¢HIIbl Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5

https://m.edso0.ru/P2SQ5ZGN2




27

T'enetuka nona. Hacnenosanue
HpI/IBHaKOB, CICIIJICHHBIX C
I10JIOM

https://m.edso00.ru/3GYGV47YM

28

N3MeHUMBOCTb.
HenacnencrBennas
M3MEHUYMBOCTH. JlaboparopHas
pabora Ne 6. 3yuenue
MOTU(DUKAITUOHHOU
W3MEHYUBOCTH, IOCTPOCHHE
BAapUAIIMOHHOTO psijia U
BAPHUALIMOHHON KPUBOI»

0.5

https://m.edsoo.ru/M3SMHUK2VV

29

HacnencrBennas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 7. «AHanu3 myrauui
y 1p030(¢HIIbI Ha TOTOBBIX
MUKpOTpernaparax»

0.5

https://m.edsoo.ru/\VWT70DZ8R

30

T'enetuka degoBeka

https://m.edsoo.ru/XU9SFS3GA

31

PesepBHbIil ypok. O600meHIE
o teme «HaciencTBeHHOCTh 1
W3MEHYHMBOCTH OPTaHU3MOBY

https://m.edsoo.ru/E21XRS2EB

32

CGJ’ICKHI/IH KaK HayKa U IMponecc

https://m.edsoo.ru/3128P3L.98

33

MeTtoasl ¥ JOCTHKEHUS
CEJICKIIUU PaCTCHUH 1
’KUBOTHBIX

https://m.edso0.ru/JSK30Q6W0J

34

buortexnonorus kak OTpaciib
IIpOU3BOJACTBA

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KVIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe U (poBbIE
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3ydeHusi | oOpa3oBaTeibHbIE pecypchl
padoTsbI padoThI

DBOJIIO €To/Ibl €€

1 BOJIOTUIL H METOART 1 https://m.edsoo.ru/6 KWQIKBKU
U3Y4YEHUS
HUcro as

2 TOPHAP BIETM 1 https://m.edso0.ru/0SWC47SSX
MIPEJICTaBICHUIA 00 YBOJTFOIIHH

3 MWuKpO3BOJTIOIHS 1 https://m.edsoo.ru/TOFAUE4ZP
HOHYJ'ISII_[I/ISI KakK 3JICMCHTapHasA
€IMHUIIA BHJIA ¥ SBOJTFOITHH.

4 Jlaboparopras padoTa Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHeHHE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHUIO»
JIBYOKyIIE CHITBI

5 (amemenTapHbIie (HaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
IBOJTIOIH
EctectBe it 0TO e

6 CTCUTBEHHRIM OTOOP # £10 1 https://m.edsoo.ru/DY32BUDOO
hopmbI
Pe3ynbratel 3BoMIOIUY:
MIPUCTIOCOOIEHHOCTh
OpPraHu3MOB U

0 .
7 BHAOODPA30BATHC 1 0.5 https://m.edsoo.ru/WAJHSTLOB

JIaGopatopHas pabota Ne 2
«Onucanue NpucrnocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEIBHOTO
XapaxkTepa»




Hanpasnenus u nyru

8 https://m.edsoo.ru/PI11FI0YV3
MaKpO3BOJIOIUN

9 HeoOGparumocTs 3BoOIMN https://m.edsoo.ru/CLA9VC5JJ
Hcto 3 a 3emiie

10 TOPIGLIKHSHI Ha SeMite 1 https://m.eds00.ru/MJIYY1MVX7
METOIbI €€ I/I3y‘I€HI/I$[
r

11 HHOTE3BI HPOUCXOAICHIA https://m.edsoo.ru/EKNHXBOS?2
SKU3HU Ha 3eMile
Pa3 € K13 a 3emiie o

12 BHTHE KHISHI wret https://m.edsoo.ru/ECINSTF62
3paM U TIepHoIaM
OCHOBHI)IG 3TaIllbl YBOJIFOITUA
paCTI/ITe.]'IBHOFO " JKUBOTHOTO

a. [Ipa eckasg pabora Ne

13 MHP paKtireckad pabot 0.5 https://m.eds00.ru/7K1LYOSCT
1 «M3y4yeHne uCKomaemMbIX
OCTAaTKOB PAaCTCHUU U )KHBOTHBIX
B KOJUIEKIIAAX»
CoBpeMeHHasa cucTeMa

14 PPEMEHHA CHETEM https://m.edsoo.ru/WSEXN9YAK
OPraHHYECKOTO MHUpa
)

15 R https://m.edsoo.ru/ADV3JERUE
(anTpOTIOTEHE3)

e

16 Jlemicyine cuiel (pakToper) https://m.edso0.ru/D7JZMBYPQ
aHTPOIIOreHe3a
O

17 CHOBHBIC CTAIIH SBOTIONHH https://m.eds00.ru/14G19MQ4K
YeloBeEKa
YenoBeveckue pachl U

18 MPUPOIHBIE alalTalluN https://m.edso0.ru/XL7QKC5PK
YeJoBeKa
P I . 0600

19 C3CPBHRI YPOK ODIHEHIE https://m.edso0.ru/R6L7VY2GB

1o Teme «Bo3HHUKHOBEHHE U




pa3BUTHE )KU3HU Ha 3emiie»

20

DKoJIorus Kak HayKa

https://m.edsoo.ru/K46KON56I

21

Cpenpl oOuTaHus U
9KOJIOTUYECKUE (HaKTOPHI

https://m.edsoo.ru/DCOIEUICY

22

AbGunotnyeckue paKkTOpsI.
Jlaboparopuas padota Ne 3.
«Mopdonoruueckue
OCOOEHHOCTH pacTeHUH U3
Pa3HbIX MECT OOUTAHUSD.
JlabopaTtopHnas pabota Ne 4.
«BnusiHEE cBETa HA POCT U
pa3BUTHE YEPEHKOB KOJIEYCa

0.5

https://m.edso0.ru/G7NF3P1NM

23

buoTtnyeckue GakTopsl

https://m.edsoo.ru/A6Z8MGNQR

24

DKOJIOTHYECKHE XapaKTEPUCTUKHI

nonysiiun. [IpakTudeckast
pabota Ne 2 «Iloncuér
IJIOTHOCTH TOTYJISIIIHIA Pa3HbIX
BHJIOB PAaCTCHUIN»

0.5

https://m.edsoo.ru/X42J6 ABRN

25

CooOriecTBa OpraHu3MoOB —
OHOLIEHO3

https://m.edsoo.ru/0T2K1PNGZ

26

DKOJIOTUYECKHAE CHCTEMBI
(KOCUCTEMBI)

https://m.edsoo.ru/S1LIRWZMR

27

OCHOBHBIE TTOKa3aTeIIN
9KOCHCTEMBI. DKOJIOTHUCCKHE
nupamuisl. CBOMCTBA
skocucreM. Cykieccust

https://m.edsoo.ru/NSTEWOGPE

28

HpI/IpO,[[HLIe 9KOCHCTCMBI

https://m.edsoo.ru/WIDMMUBC5

29

AHTpOHOFeHHLIC 9KOCHCTCMBI

https://m.edsoo.ru/WRS65U3WC




Bbuocdepa — rinodanbHas

30 1 https://m.edso00.ru/2X1VG5Q18
3KOCHUCTEMA 3EMITH
3

31 AKOTOMEPHOCTH 1 https.//m.eds00.ru/\V/5JT6B38Z
CYIIECTBOBaHHS OHOCHEpHI
q &

32 eI10BEUECTBO B GHochepe 1 https.//m.eds0o.ru/HXCDHPXDJ
Semin
C

33 OCYIIECTBOBATHE HPHPOALT 1 1 https://m.eds00.ru/187G37606
YEeJI0BEYECTBA
PesepBubriit ypok. O6001eHIE

34 TeMbl «CooO1ecTsa u 1 https://m.eds00.ru/SW5XCF3K6
SKOJOTHYECKNE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 25
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

ChopMHupOBaHHOCTh 3HAHUK O MECT€ W POJIM OWOJIOTHU B CHCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (HYHKIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKa ISl PEelICHUs

JKHN3HCHHBIX 3aJ1a4

YMeHHne packpbiBaTh COJACp)KAHUE OWOJOTUYECKUX TEPMHUHOB U
TIOHSATUN: KU3Hb, KJIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIEeCTB U
MpEeBpAIllEHUE HHEPruH), TOMEOcCTa3 (caMOperyysdnus), YpOBHEBas
OpraHu3aius >KUBbIX CHUCTEM, CaMOBOCIPOU3BEACHUE (PEHmpOAYKIHs),

HACJI€ACTBEHHOCTh, U3BMCHYHUBOCTL, POCT U Pa3BUTUC

YMeHnue uznarate OHOJOrMYEcKUe Teopuu (KJIETOYHasi, XpOMOCOMHas,
MyTaimoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHusi (0 IEHTpaXx MHOrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensaTh rpaHUIbI UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHA B ouoa0THU
(Ha6J’IIOI[eHI/Ie U OIIMCAaHUC JKHBBIX CHUCTCM, IIPOLCCCOB H HBHeHHﬁ;
OpraHu3anusa u IMPOBCACHUC OHOJIOTHYECKOTO OKCIICpUMCHTA,
BBIABHKCHHC THUIIOTE3bI, BBIABJICHHC 3aBUCHUMOCTHU MCKOAY
HCCICAYCMBIMH BCIIMUMHAMU, 00BbICHEHHE INOJIYYCHHBIX PEC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOprI U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOABI HA OCHOBAHUHU IOJTYUCHHBIX pe3y.l'[]':>TaTOB)

YMeHue BBIIEIATH CYHICCTBCHHBIC TIIPHU3HAKHW BHUPYCOB, KIICTOK
IMPOKapuoOT HU ISYKAPHUOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTH nponeccoB oOMeHa BCIICCTB u
OpeBpaliCHus SHCPIrunu B KIICTKE, (I)OTOCI/IHTe3a, IJIaCTHYCCKOTO H
OHEPTCTUYCCKOTO O6MeHa, XCMOCHHTCE3a, MHTO3a, Meﬁo:;a,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O Pa3sBUTHA

opraHu3Ma (OHTOI'€HE3)




YMenue MPpUMCHATH MOJIYYCHHBIC 3HaHUuA JIIsL 00BACHEHHUSA

OMOJIOTHYECKUX TPOLIECCOB M SBJICHHUM, JUISl MPUHSITUS MPAKTHUCCKHX
pellIeHNi B TOBCETHEBHON KHM3HH B LIEJsIX oOecrieyeHns 0e30macHOCTH
CBOETO 3710POBbS M 37I0POBBSI OKPYXKAIOIINX JIFO/ICH, COOIIOICHUS] HOPM
rpaMOTHOI'O IIPUPOIHOMN

MOBEJACHUS B  OKpYXKarouien

HCIIOJIb30BaHUA

cpexne;

NOHUMaHHE HE00X0IMMOCTH JOCTHKEHUI
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PalMOHAIBHOTO

IPUPOI0NIOJIB30BAHUS

YMeHue pemiath 3JIEMEHTApHbIE T€HETHYECKHE 3aJauyd Ha MOHO- U
TUTUOpUIHOE CKpEUIMBaHUE, CLEIJICHHOE HaclleJOBaHHE; COCTaBIISThH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIMBaHUIA JJIA MMpEaACKa3aHuAa

HacCJI€aOBaHUW ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHblE W TMPaKTUYECKUE paboThI,

coOnroAaTh mpaBWwia OpU paboTe ¢ Yy4eOHBIM U J1abOpPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLIEHHWBATh U MHTEPHPETUPOBATH HMH(OpPMAIIIO
OMOJIOTMYECKOTO COJIEp>KaHusl, BKIIOYAIOIIYIO ICEBJIOHAYYHbIE 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIApHBIE MaTepHAIbI);
9THUYECKHE AaCMeKThl COBPEMEHHBIX MCCIEJIOBaHUI B OHOJIOTHUH,

MeIUIMHe, OMOTEXHOJIOTHU

10

YMeHue co3/1aBaTh COOCTBEHHBIC MCHbMEHHBIC M YCTHBIE COOOIICHMS,
000011as1 OMOJIOTHYECKYI0 HH(POPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CPeHEro 001Iero 0oOpa3zoBaHus

ChopMUpOBaHHOCTh 3HAHUI O MecCTe W pPOJU OHOJOTMU B CHUCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HayK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHO! KapTHHBI MUPAa U HAy4YHOTO MUPOBO33PEHHUS; O
BKJIaJIe POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (PYHKIMOHAIBHOW TI'PaMOTHOCTH 4YeNlOBeKa JJIsl PELICHHS

JKHM3HCHHBIX 3aJa4

YmMmenue PAaCKpbBIBATh COACPIKAHUC OMOJIOrHYCCKHUX TCPMHUHOB U

TOHSTHM: BUJ, MOIYJIALNA, I‘CHO(I)OH)I, OBOJIIOLIMSA, ABWIKYHINC CHIIBL




(daxTopsr) 3BOJIIOLIUH, MPUCTIOCOOJICHHOCTD OpPraHu3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (bakTopsI, IKOCHUCTEMA,
MNPOAYLUCHTHI, KOHCYMCHTHEI, PECAYUCHTHI, nenu IIMTaHHUA,

IKOJIOTHYECKast MUpaMuIa, OnoreoreHos, ornochepa

YMenue uznarate OMOJIOTUYECKHE TEOPUM (3BOJIOIMOHHAs Teopus Y.
JlapBuHa,  CUHTETHYeCKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMepHOCTH (3apopiieBoro cxonactsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHuil u myreit sBomtonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M.  Bepnanckoro), ompenensiTb  IpaHUIBl  HX

MNPUMECHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TIO3HaHUS B OHOJOTHUU
(HaOmroleHNe W OIMMCAHHME KUBBIX CUCTEM, IPOIECCOB U SIBICHUN;
OpraHu3aisi ¢ TPOBEICHHE OWOJOTUUYECKOTO  HOKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIOTE3bl;  BBIABICHHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMBIMU BEIMYUHAMHE, OOBSICHCHHE TIOJYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSITHA, TCOPUH W 3aKOHOB; YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUHU IOJTYUCHHBIX pGSYJ'IBTaTOB)

VYMmenne BBIIENATH CYIIIECTBEHHBIC MIPU3HAKU CTPOCHUS
OMOJIOTHYECKNX OOBEKTOB: BHUJIOB, TMOMYJAIUH, TMPOAYIEHTOB,
KOHCYMEHTOB,  PEIylIEHTOB,  OHMOTCOIICHO30B W  JKOCHCTEM;
0COOEHHOCTH MPOIIECCOB HACJIEICTBEHHOMN H3MEHYHUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OPraHu3MOB, JCUCTBHS SKOJOTHYECKHX (AKTOPOB HA OPraHU3MBI,
nepeHoca BEIIEeCTB M TOTOKA PHEPTHUU B SIKOCHCTEMAX, aHTPOIIOTCHHBIX
W3MEHEHUH B SKOCHUCTEMAaxX CBOCH MECTHOCTH, KPYrOBOPOTa BEUIECTB U

OMOTCOXMMHUYECKUX IIMKJIOB B Orocdepe

YMeHue OpUMEHSTh TONy4YeHHbIE 3HAHUS s OOBSICHEHUS
OMOJIOTUYECKUX IMPOILIECCOB U SIBICHUM, AJIS MPUHSATHS MPAKTUYECKUX
pelleHuit B MOBCEAHEBHOM KU3HU B LIESIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37J0POBbs OKPYKAIOIIUX JIFOJIEH, COONIOICHUS HOPM
FPaMOTHOTO  TOBEJIEHUA B OKPYXKAWIIEW MNPUPOJHOM  Cpele;
MOHUMaHHE HE0O0X0IUMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ ouoJorun AJI1 paiuOHAJIBHOTO ITPUPOJOIIOJIE30BAHUSA

YMmenue peuaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXCMBI IIEPCHOCA BCIICCTB U DHCPIUU B SKOCUCTCMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHHe BBINOJMHATH J1a0OpaTopHble M MpaKkTHYecKue paboThl,
coOmonarh npaBuia npu pabore ¢ y4dyeOHbIM U JaOOpPATOPHBIM

obopynoBaHueM




YMeHHe KPUTHYECKH OLEHUBATh W WHTEPHPETUPOBATH WH(OPMAIIHIO
OMOJIOTUYECKOTO COJACPIKaHUs, BKIIOYAIOUTYIO TICEBIOHAYYHbIC 3HAHMS

13 pa3auyHbIX UcTOYHUKOB (CMMU, Hay4dHO-NONyJIsipHBIE MaTepUalbl);

? paccmarpuBath rio0anbHbIe HKOJIOTUYECKHE po0JIeMbI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K HHM COOCTBCHHYIO
HO3ULUIO
YMeHne co3maBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIICHUS,
10 000011251 OMOJOTUYECKYI0 WH(DOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBIN arrapar OuoIOorun




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

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

Metopl MO3HAaHUSA KUBOW NpHUpoAbl (HAONIOAEHHE, SKCIEPUMEHT, OINKCaHUE,
U3MEpEeHHe, KiIaccu(pUKalys, MOJCINPOBAHUE, CTAaTUCTHYECKass oOpaboTka

JTAHHBIX )

JKuBrIle cucTeMBl 1 UX opraHusanunsa

2.1

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

OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHU oOpraHu3anui OWOCHUCTEM: MOJICKYISIPHO-TEHETHUECKHH, KIECTOYHBIH,

OpraHW3MEHHBIN, TOMYJISIIMOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpOJIEMEHTHI,
MUKpOdJIeMeHThl. Boma u MuHepanbHble BemiecTBa. DyHKIMH BOJIBI |

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI'0 OajaHca

3.2

benku. CoctaB u cTpoeHHE O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenuMple W 3aMEHHUMBIE aMUHOKHCIOTBHL. AMMHOKHUCIIOTHBIH COCTaB.
YPOBHU CTPYKTYphI OEIKOBOM MOJIEKYINbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTHYHAsl CTPYKTypa). XUMHYECKHE CBOicTBa OenkoB. buonornyeckue
GbyHKIMH OENKOB.

depmeHThl — OHoJIoTHYECKHEe Karanu3aTopbl. CTpoeHue (GepMeHTa: aKTHBHBINA
HeHTp, cyoctpatHas crneuuduunoctb. Kodepmentsl. Burtamunsl. OTnuyus

(I)epMeHTOB OT HCOPTaHNYCCKUX KATaJIN3aTOPOB

3.3

VYrneBoipl: MOHOCAaxapuabl (IJIIOKO3a, pub03a U 1e30KCUprud03a), Tucaxapuibl
(caxapo3a, J5aKkTO3a) W MOJUCAXapuabl (Kpaxmaji, TJIMKOTeH, LeJUIJI03a).
buonorndeckne GyHKIIUHN YTIEBOJIOB.

Jiunuasl:  TpUrIMUEpUAbl,  crepounbl,  dochomununel.  ['mapoduisHO-
rupodoOHble cBoicTBa. buonoruueckue ¢ynkuuu sunuaoB. CpaBHEHHE

YrijieBo0B, OCJIKOB M JIMIIUIO0B KaK UCTOYHHUKOB SHCPIUU

3.4

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX




kucnot. Crtpoenne u ¢dynkinuun JIHK. Crpoenme u ¢dynkuuu PHK. ATO:

CTpoeHue 1 PyHKIUU

3.5

Huronorusa — Hayka o kietke. Knertounas teopusi. MeTo bl n3y4eHus KIETOK

3.6

Knertka xak nenoctHas xuBas cucrema. OOlue NMpPU3HAKU KIIETOK: 3aMKHYTas
HapyxHass mMemOpana, monekynsl JJHK kak reHermyeckuid ammapaT, cucTema

cuHTEe3a Oernka

3.7

Tunel KeTok: 3ykapruoTuyeckass U npokapruorudeckas. OCOOEHHOCTH CTPOECHUS
npokapuoTuueckoil  kierku. Kiierounas creHka Oakrepuil.  CrtpoeHue
JyKapruoTHUecko KjeTKku. OCHOBHBIC OTIMYMS PACTUTEIHHOM, >KMBOTHOU H

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKAJIMKC, HX
¢ynkimu. [lnazmatrnueckas memOpaHa, e€ cBoiicTBa U pyHkMu. L{uronnazma u eé
opranouipl. OHOMEMOpaHHbIE OPraHOWbl KJIETKU: JHJIOIIa3MaThyeckas CeTh
(OIIC), ammapar T'ombmku, m30combl. [lodyaBTOHOMHBIE OpraHOWBI KIIETKH:
MUTOXOHJpUH, IIacTuipl. llpoucxoxkaeHne MHUTOXOHIPUH W TUIacTHI. Buapl
mwiactua. HememOpaHHble OpraHouibl KJIETKH: PUOOCOMBI, KJIETOYHBINA LIEHTP,

PECHMUKH, KI'yTUKU. OYHKIUU OPraHOUI0B KIETKU. BKitoueHus

3.9

SAnpo — perynsaropHbiii neHTp kieTku. CTtpoeHue siapa: sjuepHas o00J0YKa,

KapuoIlia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE

H(I/BHGI[GS[TCHBHOCTB KIJICTKHU

4.1

OOmMeH BemiecTB, WM METa0o0JIM3M. AcCCUMUIANNSA (TUTACTHYECKH OOMEH) H
JTMCCUMWIALIUS (SHEPIreTHYECKHT OOMEH) — JIBE CTOPOHBI €IMHOTO Ipoliecca
Merabosmm3ma. Turmbel oOMeHa BemiecTB: aBTOTPO(HBINA U reTepoTpodHbIiA. Pob

(I)epMCHTOB B oOMeHe BCIICCTB U IIPCBPALICHNU SHCPIruU B KIICTKC

4.2

®ortocunte3. CBeToBas U TeMHOBas (as3bl GoTtocunrtesa. Peakuuu dortocuHTesa.
DddextuBHOCTh (hoTOCHHTE3a. 3HaueHHe (OTOCHUHTE3a Ui >KU3HU Ha 3emie.
Bnusnue ycrmoBui cpeabl Ha (OTOCHMHTE3 W CIOCOOBI TOBBIIICHHS €ro
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIoMe OakTepuu. 3HaueHHE XEeMOCHHTe3a JUis

JKA3HM Ha 3emiie

4.3

9HepreTquCKHﬁ OOMEH B KIIETKE. Pacmermienue BCIICCTB, BBIACICHUC H
AKKYMYJIIMPOBAHUEC OSHEPruu B KIICTKEC. OTalbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. BpO)KeHI/IC n €ro BHUIEBI. KI/ICJ'IOpOIlHOC OKHCJICHHUEC, WU KIJIICTOYHOC

npixanue. DPPEeKTUBHOCTh IHEPreTUIECKOTO OOMeHa

4.4

Peakiiun marpuunoro cuHTesa. ['enernueckas nnpopmanus u JAHK. Peanuzanus

T€HEeTUYECKOI I/IH(bOpMaI_[I/II/I B KJeTke. I'eHeThueckuid KOJ MU €ro CBOMCTBA.




Tpanckpunuus — marpuunblii cunre3 PHK. Tpancmsiuust — 6uocunTe3 Oenka.

KoaupoBanue amuHokucnot. Posib pubocom B GnocunTese Oenka

4.5

Hexnerounsie (opmbl xu3HH — BHpYChl. Mcrtopus otkpeitus BupycoB (.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH BHPYCOB.
Bakrepuodaru. boye3Hu pacTeHHi, >XUBOTHBIX M 4YEIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc nmmynonepunura yenosexka (BUY) — Bo3dynurens CIIN/da.

[MpodunakTrka pacpocTpaHeHUs BUPYCHBIX 3a00ICBaHUI

PasMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii 1mki, WM S>KU3HEHHBIM 1Wka kieTku. MHTepdaza u MuTO3.
[Ipoueccel, npoTekatomue B uHTEpdaze. Permkanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crpoenne xpomocom. XpomMOCOMHBIH HabOp — KapUOTHIL.
JuniouaHbBId W TAlUIOWAHBIA ~ XpPOMOCOMHBIE — HAOOpBL.  XPOMATHJIBI.
HuTronornyeckue OCHOBBI Pa3MHOXKEHHMSI U WHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xierkm — muro3. Craguum Murtosa. [Ipomecchl, mpoucxonasimue Ha

Pa3HBIX CTAAUAX MUTO34A. bromornaeckuii CMBICII MUTO3a

5.2

@®opMBI pPa3MHOXKEHHSI OpPraHWU3MOB: Oecrojoe W ToJioBoe. Buuel OGecrmosoro
pa3sMHOXEHHS: JIeICHUE HaJBOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKCHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOMXKEHHUE, €ro OTIIMYUS OT OECII0JI0TO.
Meiio3. Cramuu Meio3za. Ilpouecchl, mpoucxonsliue Ha CTagusix Menosa.
[ToBenenue xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii cMbICT U

3Ha4YeHUE MeHo3a

5.4

['amerorenes — npoiiecc 00pa3zoBaHUs MOJOBBIX KIETOK y *KUBOTHBIX. [losoBBIE
JKeJe3bl: CEeMEHHUKH U AUYHUKUA. OOpa30BaHME W Pa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaTro3ouj, SilleKlIeTka) — cuepmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHHUA SIMIIEKJICTOK U CIICPMATO30U10B. OHJ'IO,Z[OTBOpCHI/Ie. HapTCHOFeHCS

5.5

WunuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpPHOHANbHOE  pa3BHUTHE
(3MOpuorenes). Dtanbl SMOPHOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX KHUBOTHBIX:
npobieHue, racTpyisiuus, oprasoreses. [loctamOpuoHanbHOe pas3BuTHe. THIbI
HOCTAMOPHOHANIBHOTO PA3BUTHA: MpsMOE, HENpsMoe (JIMYMHOYHOE). BrusHue
Cpezbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOJCTBA.

Poct 1 pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHU,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB




6.1

IIpeamer u 3agaun resetuku. Mcropus pa3sButus reHEeTUKHA. Bkiaa poccuilckux
U 3apyOeXHBIX YU€HBIX B pa3BUTUE TEHETUKA. MeEToAbl T'eHETUKU
(TubpuAOIOTUYECKHIA, LIUTOTCHETUYECKUH, MOJIEKYJIIPHO-T€HETUUECKHI ).
OcHoBHbIE TeHeTUYECKUE NOHATUSL. ['eHeTnyeckas CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpelMBaHUN

6.2

3aKOHOMEPHOCTH HACJIEIOBAHMS TPU3HAKOB, ycTaHOBJIeHHbIE [. Mennemnem.
MoHOrHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pasus THOPHIOB IIEPBOTO
nokosieHus. [lpaBusio JOMUHUpOBaHUS. 3aKOH PACIICIICHUS TMPU3HAKOB.
I'unioresa unctoTel rameT. [10JIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpelrBaHue. 3aKOH HE3aBUCHMOTO HACJIEJIOBAHUS MPU3HAKOB.
[{utoreHeTHYecKne OCHOBBI JUTHOPHUIHOTO CKpPEIIMBAHUS. AHAIU3UPYIOIIEE
ckpenuBanue.  Vcnonp3oBaHWEe — aHATM3UPYIOMIETO  CKPEUIMBAHMUS A

OTIpe/ieNIeHuUs] TEHOTHIIa 0COON

6.3

CuerieHHOe HacniefoBaHue nmpusHakoB. Pabota T. Moprana no cremieHHOMY
HaclenoBaHUIO TreHoB. Hapymienuwe cremieHuss Te€HOB B pe3ysbTare
KPOCCHHIOBepa. XpOMOCOMHasi Teopus HacleACTBEHHOCTH. [eHeTnueckue
KapTBhl.

I'eneruka mosia. XpoMOCOMHOE OINpENEICHUE IMoja. AYTOCOMBI M IOJOBBIE
XpoMocoMbl. ['oMorameTHble M TeTeporamMeTHble opraHusMbl. HacnemoBanue

IIPHU3HAKOB, CUCIIJICHHBIX C II0JIOM

6.4

M3MeHYnBOCT®. BI/II[I)I U3MECHYHMBOCTHU: HCHACJICACTBCHHAA MW HACJICACTBCHHAaA.
Pomb Cp€abl B HCHaCHeHCTBeHHOﬁ N3MCHYHBOCTH. XapaKTepI/ICTI/IKa
MOI[I/I(bPIKﬂL[HOHHOﬁ N3MEHYHUBOCTH. BapI/IaI_II/IOHHLJﬁ paad W BapHallMOHHas
KpuBas. HopMa pE€aKkiuu IIpHU3HaKa. KomnuecTBeHHBIE M KadyeCTBEHHBIC

IIPU3HAKH U UX HOpMaA pCaKInu. CpolicTBa MO,Z[PI(bPIKﬂHHOHHOﬁ N3MCHYHUBOCTH

6.5

HaCJ'IC,Z[CTBCHHaSI, WJIKM T CHOTHUIIMYCCKAsA, HU3MCHYHNBOCTB. KomMOunatusHas
W3MEHYMBOCTh. MeHo3 U II0JIOBOH mnmpounecc — OCHOBa KOMOHMHATHUBHOM
HN3MCHYNBOCTH. MYTaI_II/IOHHaSI HU3MCHYHUBOCTB. KJIaCCI/I(bI/IKaLII/IH MYTaHHﬁZ
T'CHHBIC XpPOMOCOMHBIC, TCHOMHBIC. YacroTa n IIPUYXUHBI MYTaHHﬁ. MYTaFeHHBIe
(I)aKTOpLI. 3aKOH TOMOJIOTHYSCKUX psAAOB B HacjaeaCcTBeHHOM n3mMeHunBoctu H.H.

BasuinoBa

6.6

I'enernka wenoBeka. Kapuotunm denoBeka. (OCHOBHBIE METOJBI TE€HETUKU
YeJI0BEKa: TEHEAIOTUYECKH, OJIM3HELIOBBIH, LUTOI€HETUYECKUH,
OMOXUMHUYECKUH, MOJEKyIsIpHO-TeHeTndeckuil. CoBpeMeHHOe OmpezeeHne
IEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomoinpto III[P-ananu3a. HacneacrtBeHHble 3a00feBaHMSA YENOBEKA: T'EHHbIE
60s1€3HM, OOJIE3HU C HACIEACTBEHHON NPEnpacoioKeHHOCThIO, XPOMOCOMHbBIE

O0one3nn. CoOMaTHYCCKHE H FCHCPATUBHLIC MYTAllUU. HpI/IHI_II/IHLI 310pOBOTO




06p333 KHM3HHU, AUArHOCTHUKH, HpO(l)I/IJIaKTI/IKI/I N JCYCHHUA TCHCTUUYCCKUX
Oone3nell. MeauKo-reHeTHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHUE MEIUIIUHCKOM

TCHCTUKU B MPCAOTBPAICHUN U JICUCHUHN I'CHCTUYICCKUX 3a00JIEBaHHUI YeII0BEKa

Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenexuusi Kak Hayka M IpoLEecC. 3apoKIE€HUE CEJNEKUUU U JOMECTHKAIUs.
VYuyenue H.M. BaBunoBa 0 1ieHTpax NPOUCXOXKIEHUS W MHOT000pas3us
KYJIbTYPHBIX pacTeHui. LIeHTpbI MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT,

nopoja, MTaMM

7.2

CoBpemeHHbIE METOJIbl CeNeKIUU. MaccoBBIi U WMHIAUBUAYAIbHBIM OTOOpHI B
CEeJIGKIIMM pacTeHUi M KUBOTHbIX. OIlleHKa 3KcTepbepa. bim3kopoacTBeHHOE
cKkpemrBaHue — MHOpuauHr. Yucrtas nuHusA. CKpelMBaHUE YUCTBIX JIMHUIL.
I'ereposuc, nnu rudbpuanas cuna. HepoacTBeHHoe ckpeliyBaHue — ayTOPUAMHT.
Otnanénnas tulOpunmzanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 u
MOJYyYeHUE NOJMIUIONIOB. JIOCTM)KEHMS CENEeKUUM pPAcTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buoTtexHosorMsl Kak OTpaciib MPOU3BOJACTBA. ['€HHas WHXEHEpHUs. Tarbl
cozmanusa pexomOmHanTHOW JIHK wm Tpancrennpix opramm3moB. Kiertounas
nHxkeHepusa.  Kiierounesle  KynapTypbl.  MUKpPOKIOHAJbHOE  Pa3MHOKEHHE
pacrenuii. KioHupoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKHE W 3Thueckue mpoosiembl. MO — reHeTHuecku

MOI[I/I(bI/II_[I/IpOBaHHI)Ie OpraHnu3Mbl

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT coOIepKAHUS

DBOMIOIMOHHAS OHOIOTUS

1.1

OBOJIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHUH.

CeuzerensctBa  sBosronuu.  IlameoHTonoruueckne:  MOCIENOBATEIBHOCTH
NOSIBICHUsI BHUJOB B MAJEOHTOJIOTUYECKON JI€TONMUCH, NepexoaHble (HOPMBI.
buoreorpaduueckue: cxoacTtBo U pazauuue ¢ayH u (IOp MaTepuKoB HU
OCTPOBOB. DMOPHOJIOIMUYECKHE: CXOJICTBA U Pa3JInuus S3MOPUOHOB pa3HbIX BUIOB
M03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHUE: T'OMOJIOTMYHBIE, aHAJIOTHYHBIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYIIpHO-OMOXMMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKMX MyTeH y Bcex

OpraHnu3MOB




1.2

OpomoumonHas  Teopuss Y. [apBuna. IIpeanocbuiku — BO3HMKHOBEHUS
JapBUHU3MA. JIBWXKyIIME CHJIBI 3BOJIIOLMU BUIOB 1O JlapBuHy (uM30bITOUHOE
Pa3MHOKEHME IIPU OIPAHMYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

00pr0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopusi sBomtounu (CTD) u  OCHOBHbIE €€ TMOJIOXKEHHUS.

MuxposBomtouus. [lonmyamnus kKak eIMHUIA BUAA U 3BOJIOLHI

1.4

JBwxymue cuiabl ((HakTOphl) HBOJIONUU BUAOB B Mpupoje. MyTalmoHHBIHN
MporecC ¥ KOMOMHATUBHAST M3MEHUYMBOCTh. [lomynsiimoHHBIE BOJHBI U Apend
reHoB. M3omsimus u mMurpamusi. EcrecTBeHHBIN 0TOOp — HampaBisomuil GpakTop
sBoJIIOLIMU. DPOPMBI ECTECTBEHHOT'O 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK  pe3yinbTaT dBosouuu. [Ipumepst
MPUCTIOCOOTIEHUH y OpraH3MOB. ApoMOpPG 036l B UIMOATATITAITHH.

Bun u Bunoo6paszosanue. Kputepuu Buna. OcHoBHbIE (GOpMBI BUA00OpA30BaHUS:

reorpagpuaecKkoe, IKOJIOTHIECKOES

1.5

Makpossomtonusi.  DopMbel  dBoMIOLMU:  (UIIeTUYECKas,  JIMBEPreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTtumocTs 3BoIOIMN

Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMJIE

2.1

JloHayuHble TPENCTaBICHUS O 3apOXKACHUU SKU3HU. HaydHble THUIOTE3bI
BO3HMKHOBEHHS KHM3HUM Ha 3emJiie: aOuoreHe3 W MaHCepMHs. XHUMUYecKas
IBOJIIONHS. DKCIEPUMEHTAIIbHOE TMOATBEP)KICHUE XUMHYECKOW SBOJIOIUH.
Hauanpabie stanbr 6uonornyeckoi spomonuu. ['mnoreza PHK-mupa. Ilepsoie

KJICTKH U UX 3BOJIKOLIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3zButue xu3Hm Ha 3emiie 1o 3pam u nepuodam. Karapxel. Apxeickas u
npotepo3oiickas dpbl. [lameosolickas spa u €€ mNepuoabl: KEeMOPUUCKHIA,
OPJIOBUKCKUW, CHIIYpUWCKUH, JE€BOHCKHH, KAMEHHOYTOJbHBIN, MEPMCKUM.
Me3o30iickas 3pa 1 €€ nepuoabl: TPUACOBBINA, FOPCKHI, MEJIOBOM.

KaitHo3o¥ickass 3pa W €€ mepuoipl: NAJICOTrCHOBBIM,  HEOTCHOBBIH,
AQHTPONOI'€HOBBIM. XapaKTepUCTUKa KIUMara W TE€OJIOTMYECKHX MPOIIECCOB.
OcHOBHBIE ATarbl HBOJIIOLUN PACTUTEIBHOTO U KUBOTHOTO MUPA. ApOMOP(O3bI y
pacTeHUM U KUBOTHBIX. [losiBIEeHWe, paciBeT W BBIMHUPAHHME TPYIIN HKUBBIX

OpraHnu3MOB

2.3

Cucrema OpraHnu4eCckoro Mwupa KaK OTpaKCHHUC 3SBOJIIOLIUU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB

2.4

3BOJ’IIOI_II/I$I YCIO0BCKaA. AHTpOHOJ'IOFI/I}I KaK Hayka. PazButue Hpe,Z[CTaBJ'ICHI/Iﬁ 0

MMPOUCXOKIACHUN YCIIOBCKA. MeTto b1 HN3Y4YCHUA AaHTPOIIOTCHE3a. CXO,Z[CTBE[ n




pa3nuyuus YeloBeKa U )KUBOTHBIX. CHCTEMATHUECKOE TOJI0KEHUE UEIOBEKA.
JBwxymue cuibl (akTopsl) aHTpornoreneza. HacinencrBeHHass H3MEHUYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOUIeCTBeHHBIH 00pa3 >KU3HU, HM3TOTOBICHUE OPYIUH

TPY/a, MBILLICHHUE, PEYb

2.5

OcCHOBHBIE CTaJIMM W BETBU DBOJIIOIMH YEJIOBEKA: aBCTPAIONUTEKH, YeroBek
ymenbii, Yenoek mnpaMmoxonsamuid, YenoBek HeaHAEPTAIbCKHM, YemoBek
pa3yMHbIii. Haxonku HMCKOMAaeMbIX OCTAHKOB, BPEMsi CYIIECTBOBaHUSs, 00JAaCTh

pacripocTpaHeHusi, 00bEM FOJI0OBHOIO MO3ra, 00pa3 KU3HHU, OPyIUs

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJbIINE pachl: €BpoIeouIHas (eBpa3uiickasi),
HErpo-aBCTpajIouHas (3xBaTOpHANIbHASA), MOHI'OJIOUHAs (a3marcko-
amepukaHckasi). YepTbl NpucrocoOIeHHOCTH MPEACTAaBUTENEH YETIOBEUECKUX pac

K YCIIOBUSIM CyllecTBOBaHUs. EnMHCTBO yenoBeueckux pac. Kputuka pacuzma

Oprasu3Msl 1 OKpyKaroias cpeia

3.1

OKkonorus Kak Hayka. 3aJauyd M pasfiesibl AKOJOTMH. MeToIbl KOIOTMYECKUX
uccienoBaHui. DKosornyeckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OpPraHU3MOB:

BOJHasd, HA3EMHO-BO3AyIIIHAsA, IIOUYBCHHAA, BHYTPHOPraHU3MEHHAA

3.2

Oxosiormueckue  (daktopel.  Knaccudukarmuss  dKoJorHueckux  (PaKToOpoB:
abuoTHueckre, OMOTHYECKHE W aHTPONOTCHHBbIC. J[eHCTBHE DKOJOTHUECKUX

(hakTOpOB HA OPTraHU3MBI

3.3

AbGunotnueckue (QGakTOphl: CBET, TeMIepaTypa, BIAXHOCTh. DOTONmEpHOIU3M.
[Ipucnocobnenuss OpraHu3MoB K  JEHCTBUIO aOMOTHYECKUX  (PAKTOPOB.

buonornueckue PUTMBbI

3.4

buotnyeckue ¢dakropbl. Buapl OMOTHUECKHMX B3aMMOJCHCTBHI: KOHKYpPEHIHS,
XMUIIHAYECTBO, Mapa3sHTU3M, MYTyalu3M, KOMMEHCAIH3M (HaxJIEOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCaJM3M, HEUTpanu3M. 3HaueHHe  OUOTHYECKUX

B3aUMOACUCTBUI 11 CymeCTBOBAHUS OPIraHU3MOB B IIPUPOJAHBIX COO6H_ICCTB8.X

3.5

OKOJIOTHYECKHE XapPaKTCPUCTUKHU MOMYJIAINH. OCHOBHEBIE I1I0Ka3aTcIn
InomyJsinuu: YUCICHHOCTb, INNIOTHOCTL, POKIAAEMOCTb, CMCPTHOCTL, IPUPOCT,

MUIpanus. I[I/IHaMI/IKa YUCJIICHHOCTH IOIYJISINUU U eé peryidanugd

COO6H.I€CTB21 M 3KOJOI'MYCCKHUEC CUCTEMBI

4.1

CoobmiecTBOo opraHu3mMoB — OuonieHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
NPOCTPaHCTBEHHAs, Tpoduyeckas (mumieBas). Buapl-momunanTtel. CBsi3u B

OHOIlEHO3E

4.2

OKOJIOTUYECKHE CHUCTEMBI (BKOCI/ICTCMBI) . ITlomarme 00 »dKocuCTeME H




ouoreonieHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peylleHThl. KpyroBOpoT BEIIECTB ¥ MOTOK 3HEPTUU B SKOCHCTEME.
Tpoduueckue (nMUIIEBbIE) YPOBHU OJKOCHUCTEMBI. [luieBble IiemM U CETH.
OcHOBHBIE TIOKa3aTeIM KOCHCTEMBI: OMOMacca, MPOAYKLHUS. DKOJOTUYECKUE
OUPAMUJIBL:  MPONYKLMH, YHCIEHHOCTH, Ouomacchl. CBoicTBa 3KOCUCTEM:

YCTOMYUBOCTD, CAMOPETYIISLMs, pazButue. CyKieccus

4.3

[Ipupoansie sKOCHCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCUCTEMA XBOMHOTO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOT€HHBIE 3KOCHUCTEMBI. ATpPOIKOCHUCTEMBI. Ypb6oskocucTeMsl.
buonoruueckoe u X034HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopazHooOpazue kak ¢akrtop ycroumBocTd dKocucteM. CoxpaHeHue

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['panuisi, coctaB U CTpyKTypa
ounocdepsl. Kuoe BemiectBO U ero ¢GyHkiuu. OcoOeHHOCTH OHOChephl Kak
ro6anpHOM sKOCUCTeMbl. JlMHamMHueckoe paBHOBeCHE W OOpaTHas CBs3b B
onocdepe. KpyroBopoThl BemiecTB W OHOTCOXHMMHUYECKHE ITUKIBI DJIEMEHTOB

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

4.5

UYenoseuectBo B Omochepe 3emum. AHTPOTIOTEHHBIE M3MEHEHUsI B OHocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOIEMBI.
OcHOBa  palMOHAIBHOTO  YIPABICHHUS MPUPOJHBIMH pecypcaMH U HX

HCIIOJIB30BaHUC. HOCTI/I)KGHI/IH OHOJIOTUH U OXpaHa IpUupoOabl




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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