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IMNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmbl MO OWOJIIOTUM TEOPETHYECKYI0 OCHOBY JIf
ompeneneHus] MOaX0M0B K (OPMHPOBAHUIO COACpPKAHUA y4eOHOTO TpeaMera
«buonorus» cocraBwiIM: KoHUenTyalbHble mnojoxeHuss OIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeH, colepKaHusi, pe3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOITUX MENIIX U
NPUHLMIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHETO
obmero oOpasoBanusi B Poccuiickoit denepanuu, a TakKe IMOJIOXKEHUS O
cnenuduke OUONIOrUY, €€ 3HaYCHUU B IMO3HAHUM KUBOW MPUPOJIBI U 00eCTeueHun
CYIIIECTBOBAHMsI YeJIOBeUecKoro odmiectBa. CornacHO Ha3BaHHBIM MMOJIOKECHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonormu maéT MpeNCTaBICHHE O Iensix, 00 oOmen
cTparerud OOydYeHHs, BOCHUTAHUS H PA3BUTHUS OOyYalOUUXCS CpeACTBAMU
yueOHOro mnpeamera «buonorusi», omnpeaenser o00sA3aTelbHOE MPEAMETHOE
COJlep’)KaHue, €ro CTPYKTypy, paclpeneieHHe IO pasfeinaM H  TeMaM,
PEKOMEHIyeMYIO TOCIIEeI0BATEIbHOCTh M3YUCHHS YUeOHOTO MaTepuaia ¢ y4eToM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
Iporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaroImmXxcs.

B nporpamme 1o OWONOrMM TakKe YYHMTHIBAIOTCS TpeOOBaHMS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpEeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATECIIBHON
NEeATENbHOCTH/YUEOHBIX JEHCTBUM OOYYaIOMIMXCA 10 OCBOCHHUIO COJCPKAHUS
OHMOJI0TNYECKOro 00pa30BaHMUS.

B nporpamme no 6uosorun (10—11 kmaccel, 6a30BbIil YpOBEHb) peain30BaH
IMPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHWHM Owojoruu, Ojarogaps 4YeMy B HeH
IPOCMATPUBACTCS HAMPABICHHOCTh Ha pPa3BUTHE 3HAHWNA, CBS3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IIEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBIIIJIEHUS, IPEICTABICHUN O 3I0pPOBOM
o0Opa3e XM3HU U OEpEeKHBIM OTHOILIEHHWEM K OKpY’Kalollled MPUPOIHON cpere.
[TorTOoMy Hapsny ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPHil, a TaKKe 3HAHUU O
CTPOEHHUU KUBBIX CUCTEM PA3HOTO paHTa M CYIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YACICHO BHUMAHWE HCIOJIb30BAaHUIO
MOJIYYEHHBIX 3HAHUHW B MOBCEIHEBHOM JKU3HU U1l pEUICHUS MPUKIIAIHBIX 3a7a4, B
TOM YHKCie: MPOPUIAKTHKY HACIEICTBEHHBIX 3a00JIeBaHWN YelIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKHU
1eJIECOO0PAa3HOro0 TMOBEACHUS B OKpYXKaloIled NpUPOJHOW cpene, aHaiu3a
BIIUSIHUSA XO3SUCTBEHHOW JAESTENBHOCTH 4YEJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHHUS K MPUKIIATHON HAIIPABICHHOCTH
ydyebHoro npenmera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBIO OOECIeUeHUS



YCJIOBUM JUTSI PEIICHUS] OJTHOM M3 aKTyaJIbHBIX 3a/1au IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeanoiaraetr (HopMHpOBaHHE Y  OOyYarOUIXCs
CIIOCOOHOCTH aanTUPOBAaThCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorusa Ha ypoBHE cpenHero oOmero oOpa3oBaHUs 3aHMUMAET BaXKHOE
mecto. OHa obecreunBaer GopMHUpOBAHUE y OOYYAIOUIUXCS TPEICTABICHUNA O
HAyYHOW KapTHUHE MHUpa, paciiupsieT U 0000IIaeT 3HAHUS O XKHBOW HpUpoje, e
OTIUYUTEIIHHBIX MPHU3HAKAX — YPOBHEBOW OpraHU3allid W JBOJIOIUHU, CO3AaéT
yCIOBUSL  JUIs:  TIO3HAHWS  3aKOHOB  JKMBOM  mpupoisl, (GOPMUPOBAHUA
(GyHKIIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 3I0pOBOTO W Oe3omacHoro oOpasza
KHU3HHU, SKOJIOTHYECKOTO MBIIICHHUS, [ICHHOCTHOTO OTHOIICHUS K KUBOH MPHUPOJIEC
Y YEJIOBEKY.

Bonbioe 3HaueHne OMOJIOTHS UMEET TAKXKEe JUIsl PEIICHHs] BOCIUTATENBHBIX U
pa3BUBAIOIIMX  3a4a4  CpeaHero  odmero  oOpa3oBaHus,  COIHMATU3ALUN
oOyyaroruxcsi. M3yyenue Ouonioruu obecreurnBaeT ycloBus s (pOPMUPOBAHUS
WHTCIUICKTYalbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETHYECKON KYyIbTYpBI, CIIOCOOCTBYET HHTETPAallMd OHMOJOTHYECKHX 3HAHUHU C
MIPEICTABIICHUSIMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpadun. Ha3BaHHbIE MOJOXKEHUS O MpeIHA3HAYCHHH y4eOHOTO IMpeaMera
«buonorus» cocTaBWIM OCHOBY JUIsl OIpENEICHHs] IOAXOI0B K OTOOpy U
CTPYKTYpPUPOBAHHUIO €T0 COACpXKaHWs, TMPEACTABICHHOTO B MPOTpamMMme IO
OHOJIOTUH.

OTt6op comepxanust yuebHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULMUI KYyJIbTypOCOOOpPa3HOro IMOAX0Jd, B COOTBETCTBUU C
KOTOPBIM OOYyYaloIUecs: TOJKHBI OCBOUTH 3HAHHMS W YMEHUS, 3HAUYUMBIC IS
dopMupoBaHus O0OmIEH KyJIbTYpBI, ONPEICIAIONINE aIeKBaTHOE IIOBEICHUE
YeloBeKa B OKPYKArOIIeH MPHUPOIHOM cpesie, BOCTPEOOBAHHbBIE B MOBCEAHEBHOU
KU3HU U MNpaKTUYeCKou aesitenbHOCTA. Oco00e MECTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /i1 (POPMUPOBAHUS
NPEJCTaBICHUIA O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHE MHpa U
[IEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOMIMX  T'yMaHHW3alUU
OHOJOrNYECKOro 00pa30BAHMSL.

CTpykTypupoBaHHe COACpXKaHUS ydyeOHOro Marepuaja B Mporpamme IO
OMOJIOTMH OCYIIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAUYEHHUS 3HAHUM 00
OTIUYHUTEIHHBIX OCOOCHHOCTSX JKUBOH MPUPOABI, O €€ YPOBHEBOW OpraHU3aIluU U
ABOJIIONMH. B COOTBETCTBUM C 3THM B CTPYKType yueOHOoro npeameta «bruomorusy»
BBIJICTICHBI CIIEAYIOIINE COAepKaTenbHble TuHUN: «bronorus kak Hayka. MeTossl
Hay4yHOro To3HaHMs», «KieTka kak Omosiormueckas cucremayn, «OpraHm3Mm Kak



ounosnoruyeckas cuctemay, «CuctemMa M MHOTOOOpa3ve OpPraHuYECKOro MHUPAY,
«DBOITIOIMS KUBOM MPUPOJIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[lens um3yuenuss ydeOHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJNaJICHHEe  OOYyYArONMIMMUCS 3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHAITBHOU
OpraHW3alM¥M >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHne yMEHUU
WCIIOJIb30BaTh ATH 3HAHMS JJI TPAMOTHBIX JICHCTBUH B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTwkeHne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 6a3oBoM
YpOBHE 00€CTICUnBACTCS PEIICHUEM CIICAYIONMNX 3aa4:

OCBOCHHE OOYyYaIOIMIMMHKCS CUCTEMBI 3HAHUW O OHMOJOTUYECKUX TEOPHSX,
YUECHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUist OPMHUPOBAHUSL TPEACTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOTO MO3HAHMSI, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX JKHBBIX
CUCTEM PA3HOTO YPOBHS OPTaHU3AINH, BBIJAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B TPOIECCe aHadW3a JaHHBIX O MYyTSIX Pa3BUTHUS B
OWOJIOTUY HAYYHBIX B3TJISIOB, WIEH W TOMXOJOB K HM3YyUYCHHUIO JKUBBIX CHUCTEM
pPa3HOTO YPOBHS OpTraHU3AINH;

CTAaHOBJICHHE Yy oOOydJarommxcsi oOmeil KynbTyphl, (DYHKIIMOHAIBLHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHHS OKPY KAIOIIETO
MHUpa JKMBOW TPHUPOJILI HA OCHOBAaHWUW 3HAHWW W OMbBITA, TOJYYCHHBIX TPHU
W3YYEeHUH OHOJIOTHH;

dbopMupoBaHrue y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATENbHOCTA YeJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTH;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOYKHOCTH TO3HAHHUS YEIIOBEKOM YKHUBOM
IPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEeH, COOITIOICHUS STHYECKIX
HOPM IIPU IPOBEICHUN OMOJIOTHYECKUX UCCIIEOBAHUM;

OCO3HaHUE IIEHHOCTH OWOJOTrMYECKUX 3HAHWWA [JIsi TOBBIIICHUS YPOBHS
9KOJIOTUYECKOHN KYIbTYPHI, ISl POPMHUPOBAHUS HAYTYHOTO MHUPOBO33PCHHSI;

MPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B MOBCEHEBHOM KU3HU JIJISI
OTICHKH TTOCJICICTBHI CBOCH ACATEIHHOCTHU IO OTHOIIEHUIO K OKPYIKAIOIIEH cpee,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHME W COONIOZICHHUE Mep NPOodHIaKTHKA
3a00JIeBaHUM.

B cucreme cpemnero oOmiero oOpasoBaHusi «buonorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTEIbHBIM YUEOHBIM MPEAMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0acTu « EcrecTBeHHO-HAYyYHbBIE TIPEIMETHI.



Jlist u3ydenusi 6uojaoruy Ha 6a30BOM ypOBHE CpEHEro 00111ero oopa3oBaHus
oTBoAuTCs 68 yacos: B 10 kimacce — 34 ygaca (1 yac B Henento), B 11 kmacce — 34
yaca (1 gac B Hezeno).



COJEPXAHME OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduei, STUKON, 3CTETUKON U MPaBOM.
Ponr Ouonoruu B (HoOpMUPOBAHHHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OGMOJIOTMYECKUX HAYK.

MeTo1bI TO3HAHUS )KUBOUM IPUPOABI (HaOII0JEHUE, SKCIIEPUMEHT, ONTMCAHUE,
u3MepeHue, Kiaccupukanus, MOACTUPOBAaHUE, CTaTHCTUYecKas o00OpaboTka
JTAHHBIX).

JdemoncTpanuu:

[Toptpetsl: Y. lapsun, I'. Menaens, H. K. Konbios, [[x. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl TO3HAHUS KUBOU MTPUPOIBDY.

JlabopaTopHbIe M IpaKkTHYecKUe padoThbl:

[Tpaktuueckass padora Ne 1. «Vcmonmp3oBaHWe pa3IUYHBIX METOIOB IPHU
U3Y4YEHUHU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cUCTEMBI U X OPTraHU3AIUA.

’Kubie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouoioruu. Otiandue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MMPUPOJIBI.

CpolicTBa OMOCHCTEM M MX pa3HOOOpa3ue. YPOBHU OpPTaHU3AIMU OMOCUCTEM:
MOJIEKYJISIPDHBIM, KIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIM, MOMYJISAIIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMoCcepHBIii.

JdemoncTpanuu:

Tabmumpsl u cxembl: «OCHOBHBIC MPU3HAKU JKU3HWY», «YPOBHH OpPTaHU3ALNU
YKUBOU IIPUPOIBD.

Ob6opynoBanue: moaenb MmoJekyisl JJHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOEHHE KJICTKH.

XUMHUYECKHN COCTaB KIETKH. XHMWYECKHE BJEMEHTBI: MaKPO3JIEMEHTHI,
MHKPOAJIEMEHTHI. BoJia 1 MUHEpaJIbHBIE BELIECTBA.

OyHKIMM BOABI WU MHUHEpaAIbHBIX BeHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u crpoeHure OeaKoB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJKOB.
He3zameHnnmble n 3aMEeHHMBbIE AMHUHOKHUCIIOTHL. AMUHOKHUCIIOTHBIA COCTAaB. Y POBHU
CTPYKTYpPhl ~O€IKOBOM MOJIEKyJbl (TIEpBUYHAS, BTOpUYHAs, TpPETUYHAA U
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
byHKUMU OENKOB.



depmeHTHl — OwWosormdeckue Kartammsatopel. CtpoeHme (epmenTa:
aKTUBHBIA IEHTp, cyOcTparHas crneuuguuHocts. KodepmeHTtsl. BuTaMuHbI.
OTnnuus pepMEHTOB OT HEOPTAHUUYECKUX KaTaJIU3aTOPOB.

YrineBompl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a ©  JIe30KCHUpHb03a),
aucaxapujipl  (caxaposa, JaKTo3a) M IoyiMcaxapuibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I103a). buonorndyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdorunuasl, crepouasl.  ['MapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkuuu nunuaoB. CpaBHeHUe
YIJIEBOJIOB, OETIKOB U JIMMHUIO0B KaK UCTOYHUKOB SHEPTHUU.

Hykneunoseie xucnorsl: JHK wu PHK. Hyxkmeornasr — MOHOMEpHI
HyKJIenHOBBIX kuciot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuum PHK.
Buaest PHK. AT®: ctpoenue u GhyHKIIUY.

[{utonorust — Hayka o kietke. Kiietounas Teopus — npuMep B3auMOIUCTBUS
ujen u (pakToB B HAYYHOM MMO3HAHUU. MEeTObl U3yUeHUS KIIETKHU.

Knerka xak 1enoctHass >kuBas cuctemMa. OOmme NpU3HAKH —KIIETOK:
3aMKHyTasi HapyxHasi memOpana, monekynbl JJHK kak reneruueckuit ammapar,
cucTeMa CMHTe3a Oeska.

Tumnbel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. OCOOEHHOCTH
CTpOCHHS TpoKapuoTHUeckor kieTku. Kmerounas crenka Oaktepuil. CtpoeHue
AYKAPUOTHUYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEJILHON, >XUBOTHOM H
rpUOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAIUKC, UX
¢ynxun. [Inazmatudeckas memOpana, e€ cBoiicTBa u QpyHkiun. L{utonnazma u eé
opranounbl. OnHomeMOpanHbie opraHouabl kieTku: JIIIC, ammapar I'onbmxu,
au30coMbl. [1oyaBTOHOMHBIE OpPraHOWbl KIJIETKU: MHUTOXOHIPHUH, IIJIACTUIBI.
[Tpoucxoxaenne MUTOXOHIApUM u mactua. Buasl mmactun. HememOpanHbie
OpraHou/Ibl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJIH, PECHUYKH,
KryTUKUA. OYHKIIUU OPraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHsiii 1eHTp kieTku. CTpoeHue sjpa: sigepHas 000J0uKa,
KapuoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. llneiaen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Huarpammel:  «PacrnipeneneHue XUMHUYECKMX 3JEMEHTOB B HEXKHMBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IPUPOIECH.

Tabmuupbr u cxembl: «llepuogndeckas TabaUIAa XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHue MoeKy bl Boab», «brocunrtes 6enka», « CTpoeHrne MOJIEKYJIbI OeTKay,
«Ctpoenue pepmenta», «Hykneunossie kucnotsl. [JHK», «Ctpoenue Monexyibt



AT®», «CtpoeHue 3yKapuOoTHUYECKON KIETKW», «CTpoeHue >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sapa KIeTKn», « YTIeBOAb, «JIumuabn.

OOopynoBaHu€: CBETOBOM MHMKPOCKON, OOOpYJIOBaHHE I IPOBEICHHUS
HaOMIOJICHUM, W3MEpPEHHM, SKCIEPUMEHTOB, MUKPOIpENnapaTbl PACTUTENIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie 1 NpaKTHYeCKHEe PadOThI:

JlaGoparopuas pab6ora Ne 1. «l/3yueHue KaTaqIuTUYECKOW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuIa3bl WU KaTalla3bl)y.

Jlabopatopuass pabora No 2. «lM3ydeHue CTpOeHHS KIETOK pACTEHUH,
KUBOTHBIX M OaKTEpHil MOJ, MUKPOCKOIOM Ha TOTOBBIX MHUKpONpENapaTax M HX
OTIMCAHHUE.

Tema 4. /Ku3HenesTeJJbHOCTH KJIETKH.

OOMeH BemecTB, WM METa0oIn3M. ACCUMUIISINS (TUTACTUYECKH OOMEH) |
JTUCCUMUJISIIUS (PHEPreTHUeCKuil OOMEH) — JBE CTOPOHBI E€AMHOTO Ipoliecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W HHEPrUM B TMOHUMAHUU
MeTaboau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbii. Pons dhepmenToB
B OOMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®orocunte3. CmeroBass u TeMHOBas (¢a3bl (oTocuHTe3a. Peakmuu
dboTocunTeza. DPphekTuBHOCTH (hoTOCHHTE3a. 3HaAUeHUE (POTOCUHTE3a NSl KU3HU
Ha 3emsie. Biausinue yciioBuil cpefpl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIMIEHUS €TI0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B kJeTke. PaciiensieHue BelecTB, BbIJICICHHE U
AKKyMYJUPOBAHHE DHEPrud B KIETKE. JTambl HHEPreTUYECKOro oOMeHa.
['mukomus. bpoxkenne m ero Buasl. KucinopomHoe OKHCIEHHE, WM KJIETOYHOE
JbIXaHUE. OxkucnuTenbHOe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiium wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanus renermyeckod HMHQPOpMalLMH B KJIETKE. ['€HETHYECKHl KO M €ro
cBoiicTBa. Tpanckpunuus — Matpuunblii cuaTe3 PHK. Tpancisauus — OuocunTes
Oenka. Ortambl TpaHchsuuu. KomupoBanue amuHOKucIOT. Pomb pubocom B
OounocuHTe3e Oerka.

Hexkinerounsie popMbl ku3HU — BUpYchl. UcTtopus oTkpsiTus Bupycos (. WM.
NBanoBckuit). OcCOOEHHOCTH CTPOCHHUSI W JKM3HEHHOTO I1IMKJa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, >XUBOTHBIX U YEJIOBEKa, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmyHnozaedunuta yenopeka (BUY) — Bo3Oyautens CITN/a.



OOpatHass ~ TpaHCKpHUIIMA, peBepraza W uHTerpaza.  lIpodunakruxa
pacnpocTpaHeHHUsi BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tumnbl nutanusy, «Mertabomuzm», «MuUTOXOHAPUY,
«OHepreTuyeckuit oomen», «Xmopomiacty, «®Dorocunred», «Crpoerue JIHK»,
«CtpoeHue 1 PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Koay,
«Bupyce», «bakrepuodarn», «Ctpoenre u xuzHeHHbM nuka Bupyca CIIN/a,
oakxTeprodaray, «Pemmmkarus JTHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoeane JIHK u Tpanckpurmmmsy,
«buocunres 6enka», «CTpoeHue KJIETKu», Mozenb cTpykTypbl JJHK.

Tema 5. Pa3MHoOKeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KiieTouHbIil MUK, WM JKU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpotekatomue B wHTep(daze. Perumkamus — peaxius MaTpUIHOTO
cuateza JIHK. Crpoenme xpomocomM. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMTITON qHBIN U TaIUIOUIHBIN XPOMOCOMHBIE Ha0OPHI. Xpomatuisl.
[{uToJIOTHYECKHE OCHOBBI PA3MHOKEHUS W  HWHIMUBUIYAJbHOTO  Pa3BUTHUA
OPraHu3MOB.

Henenne knerkn — muto3. Craaumu murtosa. [Iponeccsl, nmpoucxonsmue Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKN CMBICI MUTO34.

[Tporpammupyemast rubenb KIETKH — aromnTo3.

®opMbl pa3sMHOKEHHSI OPraHU3MOB: Oecrioynoe U nmososoe. Bunpl 6ecrnosnoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOkeHHE. MICKycCTBEHHOE KJIOHMPOBAHUE
OpPraHU3MOB, €0 3HAYECHUE JJIS1 CEJICKIUU.

[TosoBOE pa3MHOXKEHHE, €r0 OTINYHS OT OECTIOJIOTO.

Meito3. Cragumn meiiosza. IIporecchbl, Npoucxoidiine Ha CTaguax Menosa.
[loBenenne xpomocoM B Menose. KpoccuHrosep. buonormyeckuii CMbICa U
3Ha4YeHUE MeKo3a.

['ametoreHes — mporecc 00pa3oBaHUsI MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie *esne3bl: CEMEHHUKUA M SUYHUKUA. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrmepMaro30ujl, SIMIEKIIeTKa) — CIepPMaToreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWLEKIETOK M crepMaTo30ouaoB. OIIoA0TBOPEHUE.
[TapTreHorenes.

WnnuBuayanbHoe  pa3BuTue  (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(amMOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJeHue, racTpyisinus, opraHorene3. lloctamOpuoHanbHoe pa3zBuTue. TUIIBI
NOCTAMOPHUOHAIBHOTO PAa3BUTHS: MPsAMOE, HempsiMoe (IMUMHOYHOE). BriusiHue



cpeabpl Ha Pa3BUTHE OPraHW3MOB, (PaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOJCTBA.

Poct u pasButue pactenuii. OHTOr€HE3 LBETKOBOI'O PACTEHUS: CTPOEHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoncTpanuu:

Tabmuubr u cxembl: «DOpMbI pa3sMHOXKEHHS OPraHU3MOBY», «JIBoWHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUi», «BereraTuBHOe pa3MHOKEHUE
pactenuity, «J/lenenue xknetku Oaktepuit»y, «CTpOCHHE TIOJOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knerounei mukn», «Pemmukanus JTHK», «Mwutosy,
«Meiiosy, «IIpsamoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MIEKOIUTAKOIINX U
4yesi0Beka», « OCHOBHBIE CTAIMM OHTOT€HE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKPOIIPENApaThI «Cnepmaro3ounsl
MJICKOTIUTAIOIIETO», «SHIeKIeTka MieKonuTarmero», «KapuoknHes B KiIeTKax
KOpEIIKa JIyKa», MarHuTHAas MOJENb-alIUIMKanusa «/leleHue KIeTKn», MOJEIb
JIHK, monmens meTadha3HO XpOMOCOMBI.

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHue mMuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOIPENapaTaxj».

Jlabopatopuast pabora Ne 4. «V3ydeHwe CTPOCHHS TIOJOBBIX KIETOK Ha
FOTOBBIX MHUKpPOIIpEnaparaxy.

Tema 6. HacsieACTBEHHOCTh M1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amauun reHeTuku. Mictopus pa3BUuTUA T€HETUKU. Pob uTosioruu
¥ OMOpHOJIOTUM B CTAaHOBJICHWHM TEHETHUKH. BKiaa poCCHICKHX W 3apyOeHBIX
y4EHBIX B pa3BUTHE TCHETHKH. MeETOJbl TEHETUKH (THOPHI0JIOTHYCCKHM,
[IUTOTCHETUYECKUHM, MOJICKYIIpHO-TeHeTHYeCKU). (OCHOBHBIE T'€HETHYECKHE
noHATus. ['eHeTnyeckasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs NMPU3HAKOB, YCTAHOBJIEHHbIE . MeHnenem.
MoHorubpumHOe CKpelMBaHWe. 3aKOH eAMHOO0Opa3usi THUOPHIOB TEPBOTO
nokoJieHus. IlpaBuiao JOMUHUPOBAaHMS. 3aKOH PpACHICIICHUS MPU3HAKOB.
['unoresa yuctoThl raMet. [1loHOE ¥ HEeMOJHOE IOMUHUPOBAHUE.

JurubpupHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCIeIOBaHUS
npu3HakoB.  [[UTOreHETHYEeCKWE  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIUBAHUA.
AHanuzupytoiiee ckpenpanue. Mcnonp30BaHre aHATU3UPYIONIETO CKPEIIMBAHUS
JUTSI OTIpEICIICHUS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue mnpu3HakoB. PabGora T. Moprana mo
CLEIUICHHOMY HAcCJIEJOBaHUIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3yabTare
KPOCCUHIOBEpA.

XpoMOCOMHas TEOpHUs HACJIEACTBEHHOCTH. | €HETUYECKHUE KaPThI.



['enernka nosia. XpoMOCOMHOE OIpPEAEIICHHE Ioda. AyTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['omoramerHsle W reTeporaMeTrHele oOpraHusmbl. HaciienoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIIEACTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHAcIEOCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOIU(PUKAIIMOHHON U3MEHYMBOCTH. BapuarimoHHbIN psijl M BapUallMOHHAS KPUBAS.
Hopma peakuunun npusHaka. KonnuecTBEHHbIE M Kaue€CTBEHHBIE MPHU3HAKUM U HX
HOopMa peakuuu. CBoicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencTBennasi, winm TEHOTHNHMYECKas, W3MEHYMBOCTb. KoMOMHAaTHBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHUYMUBOCTU. MyTalnmoHHast u3aMeH4YuBoCTh. Kitaccudukanus myTaiuii: reHHbIE,
XpOMOCOMHBIE, FeHOMHbIE. YacToTa 1 mpuunHbl MyTaluud. MyTareHHbie (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAJOB B HaclieACTBEHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U N3MEHUYNBOCTb.

I'eneruka 4yenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOIbl T€HETHKHU
YyeJIoBeKa: TeHeaIOrMueCcKuil, OJIM3HEIOBbIN, IUTOI€HETHUECKUH, OMOXUMUYECKUN,
MOJIEKYJISIPHO-TE€HETUYECKHA. CoBpemeHHOE OIIpENIECIICHHE rE€HOTHUNA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[T11{P-anamm3a. HacmencTtBeHnbie 3a00JIeBaHUS 4YEIIOBEKA: TI'CHHBIC OOJIC3HHU,
0O0JIE3HN C HACJIEICTBEHHOW MpPEeApacHoiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckue M reHepaTuBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
3JI0pOBOT0 00pa3a MKU3HH, TUArHOCTUKHU, MPOPUIAKTUKU U JICUEHUS T€HETUYECKHUX
0osne3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIAMIIMHCKON
T€HETUKHU B MIPEIOTBPALLEHUH U JICUEHNUU T€HETHUECKUX 3a00JIeBaHUN YeJIOBEKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®@pus, C. C. Uersepukon, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuuel ©W  CXEMBL: «MOHOTHOpPUAHOE  CKpEIIMBaHUE U  €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIUEIUIEHUS M €ro LUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JuruOpuaHoe  CKpellrBaHHUE»,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpemiuBaHus»,  «Mehosy,
«B3aumMoznencTeue ajIeNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pacTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka mnosa», «3aKOHOMEPHOCTH HACJIEAOBaHUs,
CLEILNICHHOIO ¢ IMojaom», «KapuoTumsl 4YenoBeKa H  KUBOTHBIX», «Buasl
U3MEHUYHUBOCTHY», «MoaudukalnronHas W3MeHUYMBOCTH», «HacnmemoBanue pesyc-
dakropay, «I'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3MEHUHUBOCTHY.

OOopynoBaHue: MoAeNU-aNIUIMKauud «MOHOTHOPUIAHOE CKpELIMBAaHUEY,
«Henonmnoe nmomunupoBaHuey, «JuruOpumanoe ckpemnmBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHKpompemnapaT «Jlpo3odpuma»y (HOopma, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

JlabopatopHast pabora Ne 5. «V3ydeHue pe3yiapbTaTOB MOHOTHOPUIHOTO W
TUTHOPUIHOTO CKPEIIMBAHUS y IPO30( MBI HA TOTOBBIX MUKPOIIPETIapaTaxy.

JlaGoparopHas padota Ne 6. «3yuenne MoaupuKanmOHHON H3MEHUYHBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PsA/Ia U BAPUALMOHHON KPUBON».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(puibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Tpaktuueckas pabora Ne 2. «CocTaBieHWe ¥ aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHUH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAEHUE CEIIEKUUU U JTOMECTHUKALHS.
VYuenue H. . BaBunoBa o0 1eHTpaXx NIPOUCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUU. LIeHTphl MPOUCXOKIEHUSI NOMAUIHUX >KUBOTHBIX. CoOpT,
opoJ1a, ITaMM.

CoBpeMeHHbIe METO/IbI CeleKUUU. MaccoBblii 1 MHAUBUAYAIbHBINA OTOOPHI B
CEJICKIUM pPACTeHUM U KUBOTHBIX. OIEHKa SKCTepbepa. bIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras nuHug. CKpelmMBaHUE YHCTHIX JIMHUU.
['erepo3uc, wim rubpunnas cuia. HepoacTBeHHOE CKpemMBaHUe — ayTOPUIMHT.
Otrnanénnas rtubpummzanuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYEHUE TIOJUIUIOUAOB. JIOCTMKEHUA CENEKUUU PACTCHUH, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib NPOWU3BOACTBA. ['€HHAsi MHXKEHepHUsa. OTalbl
co3nanusi pexomOuHantHOoM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kierounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUU.
KiionupoBanve BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue U dtudeckue  mpobimemp. MO - reHeruyecku
MOJIM(ULIHPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHOB.

Tabnuiel U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYJBbTYPHBIX pacTeHui», «Iloposbl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYyPHBIX
pacrenumity, «OTnanéHnas rudpuausamnus», «Padotel akagemuka M. ®. MBanoBay,
«Ilomumnongus», «OObeKThl OuorexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B M KOPHEIIOAOB JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHu, repoapuii «CenbCKOX035UCTBEHHbBIE PACTEHUS.



JlaGopaTopHble M NpakTHYecKue padoThbl:

Okckypceusi «OCHOBHBIE METOJIBI M JOCTHXKCHMSI CEJIEKIIMM pacTeHUH u
YKUBOTHBIX (Ha CEJICKIIMOHHY IO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN ~ y9acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoJIIOMOHHAS OMOJIOTHA.

[IpennochuiIku BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPUHU. ODBOJIOLMOHHAS
Teopust U €€ MecTo B OMOJNOrMU. BiusiHue 3BOIIOIIMOHHOW TEOPUM HA PA3BUTHE
OHMOJIOTUU U IPYTHUX HaYK.

CuzerenscTBa 3BOMOLUU. [lameoHTOIOrMYECKHE: IOCIIEI0BATEIBHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, NEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxocTBO U pazinuue GayH u GJaop MAaTEPUKOB U OCTPOBOB.

OMOpHOIOTUYECKHE: CXOACTBA M pPa3iuuusi SMOPHOHOB pa3HBIX BHIOB
N03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOIHYHBbIE,
pyIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKMX IyTeH Yy BceX
OpraHU3MOB.

OpomonmonHass teopuss Y. JlapBuHa. IIpeanocsiiku  BO3HUKHOBEHUS
JapBUHMU3Ma. JIBWXKyIME CHUJIbI 3BOJIONUU BUJOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOKEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS W3MEHUYUBOCTb,
0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosiouu (CTD) u €€ 0OCHOBHBIE MOJ0KEHHUS.

MukposBomtonus. [lonynsuus kak equHUIA BUAA U 3BOJIIOLIMH.

JBrxymue cuibl ((pakTopbl) BOJONMKA BUAOB B Mpupojae. MyTallmOHHBINA
npolecc ¥ KOMOWHATUBHAas WM3MEHYMBOCTH. l[lomynsiMoHHBIE BOJHBI U Jpeiid
reHoB. M30s1us 1 MUTrpanus.

EcrtecTBeHHbI1 0TOOp — HampaBiAOmMi (akrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco6NIeHHOCTh OpraHU3MOB Kak pe3yjbTaT dBojtouuu. [Ipumepst
PUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMop(h03bl U UAHOATANTAIIH.

Bun wu  BugooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

Maxkpospomtorusi.  dopmbl  3BosoLMU:  (QUIETHYECKAs, JUBEPreHTHas,
KOHBEpreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOIOIUY.

[TpoucxoxeHne OT HeclneUHaTM3UpOBaHHbIX NpenkoB. IIporpeccupyronias
crnenuain3anvs. AJanTUBHAS paguanus.

JdemoncTpanuu:



[Toptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuup!l u cxembl: «PazBuTre oprannyeckoro Mupa Ha 3emie», «3apoAbIu
NO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OOopbOBI 32
cylecTBoBaHHue», «EcrecTBeHHBIM 0TOOPY, «MHOr0oOOpasue COpPTOB pacTEHHII,
«MHoroo6pa3ue  MOpoJ  KHUBOTHBIX), «ITonmynsaunny», «MyTanunonHas
U3MEHUYUBOCTE», «Apomopdo3b», «Unumoamanraumm», «OO0mas aereHepauus,
«/IBmkymme cunbl dBomonum», «Kapra-cxema wapmpyra nyrtemectBus Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucrmocobIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe Bua000pazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHEY.

O6opynoBaHue: KOJUJIEKIHMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKpPACKH,
HA0Op IUIOMOB M ceMsH, KoyuieKius «[Ipumepsl 3aUUTHBIX MPUCITIOCOOJIECHUN Y
XKUBOTHBIX», MOZeNb «OCHOBHBIE HAIPaBJICHUS 3BOJIIOLMNY, O0BEMHAS MOJEIb
«CTpoeHue roJIOBHOIO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, Koimekuus «DopMbl COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonenp anmumkauus «llepexpécr
XpOMOCOM», BJIaxHble mpenaparsl «Pa3Butue Hacekomoro», «Pa3Burue
JATYLIKW», MUKponpenapaTr «/lpo3zodpuna» (Hopma, myTtanuu (opMbl KpPbUILEB U
OKpAacKu Tena).

JlabopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopnasi padora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlabopaTtopHnas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHaydHble TpPEACTABICHUS O 3apOXKICHHM KW3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emse: aOuoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIIOLUS. AOHMOT€HHBIM CUHTE3 OPraHWYECKHUX BEIIECTB U3 HEOPTaHMYECKHX.
OKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOM 3Bomonmy. HavanbHble 3Tansl
ounosoruueckoi sBosroruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIETKM M HX 3SBOJIOLUSL.
DopMHPOBAHUE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PasButne xu3HmM Ha 3emie mo spam M nepuonaMm. Karapxei. Apxenckas u
nporepo3oiickas dpel. [lameosolickas spa u €€ mNepuoabl: KEeMOPHIICKUH,
OPAOBUKCKHUH, CHLITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

Me3so30iickas spa ¥ €€ epuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo30iickass »spa W €€ mNepuoAbl: MNaJICOTCHOBBIA, HEOTCHOBBIM,
AHTPOITOr€HOBBIM.



XapakTepucTUKa KJIMMaTa U reoJoruyeckux mpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIIMU PACTUTEIIBHOIO M S>KMBOTHOIO MHUpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [losiBNIeHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOrO0 MHpPa KaK OTpakeHue 3BOIOUUA. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIIBI OPraHU3MOB.

DBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUA KaK HayKa. Pa3Butue nmpeacTaBieHU o
MPOUCXOKIECHUHU YesloBeKa. Meroabsl u3ydyeHus anTpomnoreHe3a. (CxoncrtBa u
paznuyus 4esoBeKa U )KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOXKEHUE YeJIOBEKa.

HBwxkymme  cuibl  (paktopbl) — aHTpomorene3a.  HacmeactBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 >KHU3HH,
W3TOTOBJIEHUE OPYIUI TPyAa, MBILLJICHHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, YenoBexk npsaMoxomdalui, YermoBek HeaHIEpTAIbCKUHM, YenoBek
pa3ymubIii. Haxonku uCKOmaembIX OCTaTKOB, BpEMs CYIIECTBOBaHHUs, 00JacTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUSL.

UYenoseueckre packl. OcCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi),  HErpo-aBCTpaJiOMJHAs  (PKBATOpUAlbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  YepTsl  NPUCIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBAaHMS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilacrep, A. U. Onapun, C. Muwmuiep, I'. FOpu, Y.
JapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHue CoaHEUYHOM CHCTEMBI», «Pa3BuTHe
OpraHuyeckoro mupa», «PacturenpHas KieTka», <« KuUBOTHas  KJETKay,
«IIpokapuornueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO MHPay,
«CpaBHEHHE AHATOMUYECKHMX YEpPT CTPOCHMS 4YEJIOBEKAa M YeJIOBEKOOOpPa3HBIX
00e3psiH», «OCHOBHBIE Me€CTa NAJCOHTOJOTMYECKUX  HAXOAOK  IPEAKOB
COBPEMEHHOI0 4YeJOBeKa», «JlpeBHenmue moam», «/pesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HelIoBeUeCKue pachb.

O6opynoBanue:  Mmynsiku  «I[lpoucxoxnenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEPTajblld, KPOMAHBbOHIIA), CIEIKH WU
U300pakKeHUsT KaMEHHBIX OpYAHMH MEpPBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIIEPHI,
pyOmmra, ckpebia), TEOXPOHOJOTHYECKas TaliuIa, KOUIeKIus «Dopmbl
COXPaHHOCTH UCKONAEMbIX )KUBOTHBIX M PACTCHUI.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHue HCKOMAEMBbIX OCTATKOB PAaCTEHUI U
YKUBOTHBIX B KOJUIEKIIUSX).



OKcKypcus «IBOJIOIMUS OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUeCKU My3eil).

Tema 3. Opranu3Msbl U OKpY:KaIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4¥ U pas3Aeiibl SKOJIOTUUA. MeTObl KOJIOTrHYECKUX
VCCIEOBAHAN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAas,
BHYTPUOPTraHU3MEHHASI.

Oxonornueckue (aktopel. Knaccupukanus >3Koj0rHueckux (akTopoB:
abMoTHYeCKHe, OMOTHYECKHME U aHTPOIOTeHHbIE. JleMCTBUE HKOJIOTMYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (hakTOphl: CBET, TEMIEpaTypa, BIaXHOCThb. DOTONMEPUOAN3M.
[Ipucnocobnenust  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buosornueckue puTMsl.

buortnueckue (dakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJCHCTBUIL:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIU3M,
HeUTpaiinu3M. 3HaueHHE OWOTHUYECKUX B3aUMOJEWCTBUM MJii CYLIECTBOBAHUS
OpPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTHKU nomyisuuu. OCHOBHBIE IOKa3aTENH
NOMYJSILMN: YHUCIEHHOCTb, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpauus. [[mHaMuka YuCI€HHOCTH MOMYJISIUUN U €€ PEryJIsiusl.

JdeMoHcTpanuu:

[Toptpetsr: A. 'ymb6onbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuubr u cxemsl: kapta «I[Ipupogusie 30Hb1 3emum», «Cpeapl oOUTaHUS
opranusMoBy», «®oronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTHU NOMYJISUU HHOY30puu-Ty penbkuy, «lumieBsie nemnmy.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

Jlabopatopnas pabota Ne 3. «Mopdonorndeckne 0COOEHHOCTH PAaCTEHUN U3
Pa3HBIX MECT OOHUTAHHS.

JlabopatopHasi pabota Ne 4. «BrnusgHue cBeta Ha poCcT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[TpaxkTrueckas padota Ne 2. «Iloacu€r maOTHOCTH MOMYJISALUN Pa3HBIX BUIOB
pacTeHUu.

Tema 4. Coo0mecTBa ¥ 3KOJI0rHYECKHE CHCTEMBI.

CooOmiecTtBO opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
NpPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantel. CBs3u B
OHOLIEHO3E.

Okonoruyeckne cucrembl (dKocuctemsbl). [lomsitue 00 »sKocucreme W
ouoreornieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHl JKOCHUCTEMBI: MPOIYILIECHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B 3KOCHCTEME.
Tpoduueckue (muiLeBbIE) YPOBHU OKOCUCTEMBI. [luIineBble LENMM U CETH.
OcCHOBHBIE MOKa3aTeau HKOCUCTEMbI: Ouomacca, MNPOAYKIUSA. DKOJIOTMYECKHE
OUPAaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Omomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOWYMBOCTh, CAMOPETYJIALHNS, pa3BuTHE. CyKIECCHUs.

[TpupoaHble IKOCUCTEMBI. DKOCHCTEMBI O3EP U peK. DKOCUCTEMA XBOMHOTO
WJIU IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe u x035HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3noobpaszue kak @akTop ycroiunBocTH 3kocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouochepnl. XKupoe BemecTBO U ero ¢gpyHkuuu. OcobeHHOCTH Ouochepbl Kak
NI00AJIBHONM 3KOCUCTEMBL. J[MHaMHuecKkoe paBHOBecME€ M oOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BeliecTB 1 OMOr€OXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriaepoja,
a30oTa). 30HAIbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YemosedyecTBO B Onochepe 3emin. AHTpOTIOTEHHBIE U3MEHEHHS B Orocdepe.
['1o6anbHbIE YKOTOTUYECKUE TPOOTIEMBI.

CocyiecTBoBaHue IPUPOABI 17} YeJIOBEYECTBA. CoxpaHeHue
Oouropa3zHooOpa3usi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA pallOHATIBLHOTO
YOpPABJICHUS] TMPUPOJHBIMU pecypcaMM U MX HCHoNb30BaHue. JlocTukeHus
OHMOJIOTMU U OXpaHa NPUPOJIBI.

JdemoncTpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabnuubl u cxembl: «llumesbie nenu», «buoleHo3: cocTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nutanus», «IKOJOrMYECKass MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOMHOTO  Jeca», «buomeno3s Bomoéman, «ArpoueHo3», «lIpumepHbie
aHTPONOTEHHbIE  BO3JICUCTBUA HA NOpUPOAY», «BaxHeWllne HMCTOYHUKHU
3arpsi3HEHMs BO3/lyXa W TPYHTOBBIX BO», «[louBa — BakHeilIIasi cocTaBisiolas
ouocdepo», «Paktopbl aerpaganuu nouBy, «llapHukoBsiid 3QdexT», «DakTopbl
panMoOaKTUBHOTO 3arpsizHeHust Ouocdepb», «OOmas cTpykrypa Ouocheps»,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«KpyroBopoT yrieponaa B ouocdepe», «KpyroBopor azota B IpUpOIe».

O6opynoBaHue: MoJiefb-anmiukanus « TunuuHble OMOIIEHO3bI», TepOapuii
«PacturenbHble COOOIIECTBAY, KOMUIEKIIUH «bHUOLIEHO3», «BpeauTenu BaxHEUIIUX
CEIbCKOXO3SIUCTBEHHBIX  KYJbTYyp», TepOdapuu W KOJUIKIIMM PACTCHUH U
YKUBOTHBIX, NIPUHAJJIEKAIINE K PA3HBIM 3KOJIOTMYECKUM TpyIaM OAHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepamnuu, M300pakK€HUsS OXPAHSIEMBIX BHJIOB
pPacTEeHHI U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOTPAMMBI  I10
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBnmBalTCS TpeOOBaHUS K pe3ysibTaTam
OCBOGHHUSI  OOYyYaOIIMMHUCA MPOrpaMM  CPEAHEro  00mero o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yiabTAaTOB OCBOEHUA IpeaMera «buonorns»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIIONINE: OCO3HAHKME O0YyYaroNUMUCA POCCUNUCKON
IPaXAAHCKON MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIIbHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAllMM K OOy4YeHUI0  OUOJIOTHH,
IIEJICHANPABIICHHOS Pa3BUTHE BHYTPCHHHX YOCKICHWNW IJWUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh W CHOCOOHOCTH OOYYalOIIMUXCS PYKOBOJCTBOBAaTHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAaMM, MPUCYLUIUMH CHUCTEME
OMOJIOTMYECKOr0  00pa30BaHMs, HAJIW4YME HKOJOTHUUECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTD LIEJIM U CTPOUTD KU3HECHHBIC 1JIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUA Npeamera «buonorus» nocTuraroTcs B
CAMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESTENIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, UICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJACHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpAa3BUTHUs, pPA3BUTHsS BHYTPEHHEW MO3UIMU JIMYHOCTH, IATPUOTHU3MA,
YBAXKEHHUSI K 3aKOHY U IIPABOMOPSAKY, YEJIIOBEKY TPYJa U CTApPLIEMY IOKOJIEHUIO,
B3aMMHOI'0 YBa)KCHUS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoxa Poccuiickoirt denepanuu, npupone u
OKpY>Karouen cpese.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
cOpMUPOBAHHOW BHYTPEHHEH TMO3WULMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHUH, COOTBETCTBYIOIIHUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA W OIbITA JEATEIBHOCTH B IPOLIECCE pealn3alii OCHOBHBIX HAIIPaBJIICHUU
BOCIUTATEJIBHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3HUIIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENHOCTH TMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUN y4eOHBIX W TMO3HABATEIBHBIX 33/1a4, BHITIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO IIO3HMIIMI0O IO OTHONIEHHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€

YMEHHUE YUUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMH, KyJIbTYPHBIMH IICHHOCTSMH U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TO3HABaTEJIbHBIX M HUCCIENOBATENbCKUX 3aJa4, YBaXXUTEIbHOIO
OTHOIIIEHUS! K MHEHHUIO OIIMOHEHTOB NPU OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIEPKAHNUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPpaKIaHCKOU UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpe]l
Ponuuou, ropmoctn 3a cBOM Kpai, CBOO PoauHy, CBOM SA3BIK M KYJBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLEHHUE K MPUPOJHOMY HACIEAUIO U MAMSATHUKAM IIPUPOJIBI,
JTOCTUXKEHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHUUCKMX YYEHBIX B CTAHOBIICHHE U
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAYCHHsS OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBa;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyeHHUI0 M 3ammurte (OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHUE IyXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B TOCTPOSHUE YCTOWIMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJAMUTEISIM, CO3/JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUS LEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauuusaMu HaponoB Poccuu;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHU;



NOHMMAaHUE SMOLIMOHAJILHOTO BO3JAEHCTBHS JKUBOW TPUPOJBI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
IPOSBIISITH KAYECTBA TBOPUYECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHUPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTyYHs:

NOHMMaHHWE W peajlu3alus 370pOBOro M 0e30macHoro odpasza >KU3HU
(3mopoBoe  TUTaHUE, COOJIIOJIGHUE TUTMEHUYECKUX TMpaBUJI U HOPM,
cOQIaHCUPOBAaHHBI PEXUM 3aHATUH M OTAbIXa, peryisipHas (usnveckas
aKTUBHOCTbH), O€pEXKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOT'O OTHOIICHUS K
coOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHUE IEHHOCTH TMPaBWJI HHJIWBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalMAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHUE MOCHEACTBUNA M HENMPUSATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JII00HE;

TFOTOBHOCTh K AaKTHUBHOHM JESTEIIbHOCTU TEXHOJOTMYECKOW W COLMAIbHOU
HAMpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH M CaMOCTOSATEIHHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K Pa3MyHbIM cpepaM mpodhecCHOHATBbHOU JesITeIbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BBIOOP Oynymied npodeccun U peasu30BHIBATH
COOCTBEHHbBIE KU3HEHHbIE TIIaHbL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHWI0O W CaMOOOpA30BaHHWIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) IKOJIOTHYECKOT0 BOCITUTAHMSA

HKOJIOTHYECKH I€JIeCO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYIlECTBOBAHUS;

MOBBIIICHHE YPOBHS 3KOJOTHYECKOW KyJIbTYypbl: TNPHOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYIIKOB M OLIGHKM HUX BO3MOXHBIX IIOCIEACTBUN IS
OKpY>KaloIlel Cpebl;

OCO3HaHUE rja00aJbHOTO XapaKTepa AKOJOTMYECKUX MpoOiieM U MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCIONIB30BaTh MPHOOpETaeMble NpPU H3YYCHHH OHOIOTHU
3HaHHUA W YMEHHUS TpU pEIIeHUU NpoOJieM, CBA3AHHBIX C palUOHAJIbHBIM
IPUPOAOIIONIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJI€HHBIX HA COXpPAaHEHUE PABHOBECHUS B HOKOCHUCTEMAax, OXpPaHy BHJIOB,
IKOCUCTEM, Onochepsl);



AKTUBHOE  HEINPUATUE JCUCTBHM, NPUHOCAIIMX BpEl  OKPYXKaIOLIEH
IPUPOAHON cpelie, YMEHHE IPOrHO3UPOBATh HEOJArONMpPUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIATh UX;

HaJM4YUe Pa3BUTOrO FKOJIOTHYECKOr0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEeSATEeNbHOCTU HKOJIOTUYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBATbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLHMAIBHOU
MIPAKTHKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUUECKOMN NEATEIBHOCTH dKOJIOTHYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKON KYyJbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/TY JIFOJbMU U MIO3HAHUSI MUDA;

NOHUMaHuEe crnenu@uku OWOJOTUM KaK HayKd, OCO3HaHUS €€ polu B
(GbopMHpPOBAHUU PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
npeAcTaBiIeHUusl 00 OKpYy»KalollleM MHUpE KaKk O €JAMHCTBE IPHUPOJIbI, YeJIOBEKa U
o0l11lecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHuU mpodaeM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJOTUU JJII COBPEMEHHOW IMBHIIM3AINU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHsSI MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEellaTh pPECYpCHblE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, NMOMCKA MyTEeH BBIXOJIa U3 TJI00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYECHUU OHMOJOTMYECKUX 3HAHUM B IEIAX
MOBBIIIEHUS OOIIEH KyJbTYpbl, €CTECTBEHHO-HAyYHON TI'pPAaMOTHOCTH, Kak
COCTaBHOM 4acTU (PYHKIIMOHAIBHOW T'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3y4YEeHUU OMOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJL30BaTh MOJIydaeMble 3HAHWS [Jis aHajdu3a u
OOBSICHEHHUSI SIBJICHUN OKPY>KAIOIIEr0 MUPa U MPOUCXOMSIINX B HEM MU3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKIIIOUEHHMs] HAa OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJILHO HCIOJIB30BaTh OMOJOTHMYECKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHME IIEHHOCTHM HAYYHOM AESATEIbHOCTHU, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIIEN0BATENBCKYIO AEITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
camMo00pa3oBaHWI0, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAHUU MO OHWOJOTHH B
COOTBETCTBHH C KU3HECHHBIMH ITOTPCOHOCTSMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yibTaThl OCBOCHHS ydeOHOro mpemmera «buomorusy
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIeHAYYHbIE MOHATHSA, OTPaXKaIoIIne
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeuupuKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SBJICHUE, MPOLecC,
CUCTEMa, HAy4YHbIN (haKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIoOBaHUe,  HAONMIO/IEHWe, W3MEpPEHHE, OKCIEPUMEHT ©  JPYrHux),
yHUBEpCalbHble Yy4yeOHbIe JIeWcTBHUS (IIO3HABATENbHbIE, KOMMYHHUKATHBHBIC,

pEryJsiTUBHBIE), o0ecreynBaroIue dbopmupoBaHue (GyHKUHOHATBHOM
IPAMOTHOCTM W  COLMAJIbHOM KOMIIETEHUMH OOYy4YaroIIMXCs, CIIOCOOHOCTh
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS M  yHUBEpPCalbHble y4eOHbIE JEUCTBUS B
[I03HABATEIbHOU U COLIMAJIBHOW IPAKTUKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrpPaMMbl CPEIHEr0 OOLIETro
00pa30BaHUs IOJKHBI OTPAXkKaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHbIMH NMO03HABATEJbHBIMH
AefCTBUSIMM:

1) 0a30BbIe JJOrHYecKHe TeCTBUS:

CaMOCTOATENIbHO  (OPMYJIMpPOBATh W AKTyaJlU3UpoBaThb  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHMHM 3HAHMM IPUEMBI JIOTMYECKOTO MBILIICHUS
(ananu3a, cuHTE3a, CPaBHEHUS, KiIacCU(pUKAIIUKA, 000OIICHUS ), PACKPBIBATh CMBICII
OMOJOTUYECKUX MOHATUN (BBIIETATh UX XapaKTepHbIE NMPU3HAKU, YCTaHABIIUBATh
CBSI3H C APYTHMHU MOHITHIIMH);

ONpeAeNATh LEIN MACSITeNbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH UX
JOCTHXKEHHUS, COOTHOCUTD PE3YJIbTATHI JACSITEIBHOCTU C TIOCTABICHHBIMU LEJISIMU;

UCII0JIb30BaTh OMOJOTMYECKUE MOHATUA ISl OOBsICHEHUS (PAKTOB U SIBICHUUN
YKUBOH IIPUPOLBI;

CTPOUTH JIOTMUECKHE pPacCyKIeHUs (MHIYKTUBHbBIC, J€AyKTUBHBIE, IIO
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHBOPEUMS. B paccMaTpUBAEMBIX
SBJICHUSIX, (POPMYJIUPOBATH BHIBOJIbI U 3aKIIOUCHUS;

IPUMEHSTh CXEMHO-MO/ICJIbHbIE cpeactBa Ui peICTaBIICHUS
CYILIECTBEHHBIX CBA3CH M OTHOUICHHH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TAaKK€  MPOTUBOPEUMUA  PA3HOTO  poOjAa,  BBIIBICHHBIX B Pa3IMYHBIX
UHPOPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIM3a WMCIOIIUXCS
MaTepPHATBHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICSITEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
1EJISIM, OLICHUBATh PUCKH MOCTIEACTBUMN JACSITEIBHOCTH;

KOOPAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHS,

pa3BHUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a3oBbIe McCIe0BaTEIbCKUE e CTBHUSA:

BJIQJICTh HaBBIKAMU Y4eOHO-HCCIICIOBATEIBCKON U MIPOCKTHOU JIEATEIHHOCTH,
HaBBIKAMHU  pa3pemieHusi mpoOjeM, CHOCOOHOCTBIO H  TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TIOUCKY METOJIOB PEIICHUs MMPAKTUYECKHUX 3a]1a4, TPUMCHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIE BUJBI JCSITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HAHUSA, €r0 HWHTEPIpETAINH, MNPEOOPA30BAHUIO M TPUMEHEHUI0 B YYEeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3JaHUH YICOHBIX M COIUATBHBIX MPOCKTOB;

dbopMHUpOBATH HAYYHBIN TUI MBINIJICHUS, BIAJACTh HAYYHON TEPMUHOJIOTHUEH,
KITFOUEBBIMU TTOHATUSMU U METO/IAMH;

CTaBUTh W (HOopMyIuMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHOMN
NEeSTEIbHOCTH 1 )KU3HEHHBIX CUTYAIHIX;

BBISIBIISATh TIPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHTHI JJIs JIOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJEC peUICHHs 3adadd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIIECTBIISTh II€JICHANIPABICHHBIM TIOUCK TMEpPEeHOCa CPEJICTB M CIOCOOOB
JEHCTBUSI B MPOPECCHOHAIBHYIO CPELY;

yMETh TIEPCHOCHUTHh 3HAHUS B IO3HABATEIBHYID M NPAKTUYCCKYIO 00JIacTh
KU3HEICATCITLHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJIEH, MpeJjiaratb OPUTHHAIBHBIE TOIXOJbI M pEIIeHUs,
CTaBUTH MPOOJIEMBI U 331a49H, JOIYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ undpopmanueii:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UCTOYHHKAX WH(OpMAIUHU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTMUECKHX CIIOBApSAX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VHTEepHeTe), aHaIM3upoBaTh



UHGOPMAIIMIO Pa3INYHBIX BUJOB U (POPM IpeICTaBICHUs, KpUTUUECKHU OLIEHUBAThH
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbopMyIMpPOBATH 3alpPOChl U MPUMEHSATH PA3NMUYHBIE METOJbI MPU TMOUCKE U
otOope Omosiornyeckoil nHpoOpManry, HEOOXOAUMOM ISl BBHITIOTHEHHUS] Y4EOHBIX
3aJ1ay;

npuoOpeTaTh ONBIT HCIHOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYpPy aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMalbHYIO  (OpMy  TpeICTaBICHUSA
ounonornyeckoit nHbopMaruu (CxeMbl, rpaduKy, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu padoTe C
OuoJornyeckod HHPOpMalMen: MNPUMEHATh XHUMHYECKHe, (Quanyeckue u
MaTeMaTHYeCKue 3HAKH W CHUMBOJIBI, (opmyibl, aO0peBHaTypy, HOMEHKIATYPY,
UCIOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HArJISIHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWsd M 3allUThl  MH(OpManuwu,
uHGOPMAITMOHHON 06€30MaCHOCTH JTHYHOCTH.

Osgi1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU /1eliCTBUAIMM:

1) o01enme:

OCYIIECTBJISITh KOMMYHHUKAIIMHU BO BceX cpepax KMU3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU MO CYIIECTBY OOCyX AaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KIEHUS OTHOCHTEJIBHO BBINOJHEHHS MpeljiaraeMou
3aJlayM, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTh MO3MIMM JAPYTUX YYaCTHHUKOB
JMasora Wik JUCKYCCHUHN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIICHHS, TNOHMMAaTh 3HAYECHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyalUH,
YMETb CMATYATh KOH(IMKTHI U BECTH MIEPETOBOPHI;

BJAJIETh PA3IMYHBIMH CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, OHUMAThH
HaAMEpEHUs JIPYTUX JIOJeH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOUYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAasI 1eATeJbHOCTD:

MOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAJIBLHON
paboThI MpH PEIICHUU OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (DOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMATHKY W METOJIbI COBMECTHBIX AEHCTBHM € y4€ToM OOLIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJOT0 YJieHA KOJUIEKTUBA;



IIPUHUMATh LEJIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHW30BbIBaTb U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JNOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUM,
pacnpenensiaTb pojad € Y4€TOM MHEHHMH YYacCTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOI pabOTBHI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJAa M KaXJOTO y4YaCTHUKA KOMAaHIbI B
o01uii pe3ynbTar Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

[pejaraTb HOBBIE IIPOEKTHI, OLEHMBAThb WAECU C IO3ULUMU HOBU3HBI,
OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHUS NpPOOJIEM U UX
pElIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaAIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJOTMYECKHX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTaHOBKHM B CBOMX JICMCTBHUSAX M IOCTYNKAX II0 OTHOLICHUIO K JKUBOW IIPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYLIECTBJISATh IMO3HABATEIBHYIO JECSATEIbHOCTD, BBISBISATH
poOIeMBbI, CTaBUTh U (DOPMYyIHUPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTaBJIATh IUJIAH pEIIeHHs MpoOJeMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTCHU;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHUI;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CcrocoOCcTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKOH OSPYIUIH B
pPa3HBIX O00JIACTSIX 3HAHWM, IOCTOSIHHO TMOBBINIATH CBOW 0Opa30BaTENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHTYAaIUsIM, BHOCUTHh KOPPEKTUBBI B JIE€STEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEIAM;

BIAJCTh HABBIKAMH  IIO3HABATENbHON  pedJeKCUM KaK  OCO3HAHUS
COBEPILIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, HUX PE3YJbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedIeKCUU AJIsi OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBaTh PUCKU M CBOEBPEMEHHO NPUHHUMATh PELICHHS MO HUX
CHWXKCHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPH aHaJIu3€ pe3yJIbTaTOB
NEATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPH aHaJIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmeTrHple pe3ynbTarhl ocBoeHHs mporpamMmbel COO mo Ouosnorum Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1id yueoHoro npeamera «buonorusy
Hay4yHbl€ 3HAaHUS, YMEHHUS U CHOCOOBI IEWCTBUN IO OCBOCHMIO, HHTEPIIPETALIUU U
npeoOpa30BaHUI0 3HAHUM, BUIbI JAESITEIBHOCTU IO MOJIYYEHHUIO HOBOIO 3HAHUS U
IPUMEHEHHUIO 3HAHUHM B Pa3MUHBIX Y4€OHBIX CUTYallUsAX, a TaKKe B pealbHBIX
KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C Ouosiornedd. B mporpamme npenmeTrHbie
pe3yJIbTaThl MIPEICTABICHBI IO FOJaM 00yUYEeHUsI.

[IpenmeTHble pe3ysbTaThl OCBOCHMS ydyeOHoro npeamera «buonorus» ¢ 10
KJlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIA O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HaHHUSA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHMpPa M HAyYHOI'O MHMPOBO33PEHMs, O BKJIAJE POCCUICKHUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKUHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a]a4;

YMEHHE pPACKpbIBaTh COJAEpKAHHE OMOJIOrMUECKUX TEPMHUHOB M IMOHSITHIA:
KU3Hb, KJETKA, OpraHu3M, Meraboau3M (OOMEH BELECTB U IPEeBpaIICHHE
HHEPIrUM), FOMEOCTa3 (CaMOpEryJsiliisl), YpPOBHEBAs OPraHU3aLUs JKUBBIX CHCTEM,
CaMOBOCIPOU3BEAECHHUE (PENPOAYKIIHS ), HACAEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraTb OWOJIOTUYECKHWE TEOpuH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJSIpHOM Ouosnoruu), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u y4yeHus (o HeHTpax MHOTrooOpasusi u
MPOUCXOXKIEHUS KyJbTypHbIX pacteHuidt H. V. BaBunoBa), onpeaensiTh rpaHUIlbl
UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJaJIeTh METOJAAMH HAYyYHOT'O TIO3HAHUS B OMOJIOTHUHU: HAOIIOACHHUE U
ONMCAHUE JKMUBBIX CHCTEM, IIPOLIECCOB M SIBJICHUM, OpPraHU3alds U IPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABMIKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIy HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHUE IOIYYEHHBIX



pe3yIbTaTOB, MCIIOJIH30BAHHBIX HAYYHBIX MOHSATHH, TEOPHH W 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATH CYIIECTBEHHBIC TPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICETOYHBIX OpPTaHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB WM MPEBpAICHUS JdHEPTUH B KIETKe, (poToCcHMHTE3a,
IUTACTHYECKOTO W DJHEPreTMYeckoro oOMEHa, XEeMOCHHTEe3a, MHTO3a, MeHo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE TPUMEHATH TOJYyYCHHBIE 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JUISl MIPUHATUSA NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HM C 1IN0 o0ecredeHus: Oe30MacHOCTH CBOETO 3[0pOBbs M 370POBBS
OKPY>KaIOIIUX JIFOJIeH, COOJIIOICHHUS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
MPUPOIHOM cpese, MOHUMaHWe HEOOXOJMMOCTH WCIOJIB30BAHUS JIOCTHIKEHUN
COBpPEMEHHOW  Owojoruu o OMOTEeXHOJIOTH Ui  PAIMOHAIBLHOTO
PUPOIOTIOIH30BAHNUS;

yMEHUE pelaTh JJIEMEHTApHblE T'E€HETHYECKHME 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpENIMBaHWe, CICIUICHHOE HACleJOBaHUEe, COCTaBIISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS IS TPEICKa3aHUus HACJICIOBAHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpaTOpHBIE M MpaKTUYeCKHe paboThl, cOOII0IaTh
npaBuiia Mpy padboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHWBATh MW HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJCP)KAaHMS, BKIIOYAMONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBON MHGPOPMAIINH, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCMEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJOTHUU,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIC IMMCHbMEHHBIE M YCTHBIC COOOIIEHUS,
000011ast OMOJIOTHYECKY0 MH(GOPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCIOJIb30BATh TOHATUITHBIN armapaT OMOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydyeOHOro mnpeamera «buonorus» ¢ 11
KJlacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUA O MECTE U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKIIAJEé POCCHHCKUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJIOTHH, (PYHKIIMOHAIBHOM
IPaMOTHOCTH YeJIOBEKa JUIsl pEeIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJEpKAHUE OWOJOTHYECKUX TEPMHUHOB W TOHSTHH:
BU/I, TIOMYJISALNS, TeHO(DOH/, dBOJIONHS, ABUKYIINE CUITBI ((PaKTOPHI) IBOIIOINH,
PUCIOCOOJICHHOCTh OPraHU3MOB, BUJI000pa30BaHUE, SKOJOTUYECKHE (PaKTOPHI,



HKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PpEIYLEHThl, LEeNu MUTAHUA,
IKOJIOTHYECKas Mupamuaa, OuoreoneHos, onocdepa;

yMEHUE H3/araTb OWOJOTrMYEeCKHe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHsI SBOJIOIHMH), 3aKOHBl U 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. baspa, uepenoBaHusl IJaBHBIX HalpaBiIE€HUU U
nyteit aBomon A. H. CeseproBa, yuenus o 6uochepe B. U. Bepuanckoro),
ONpeeNsATh TPAHULIBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

yMEHUE BIIAJIETh METOJIaMHU HAyYHOI'O MO3HAHUS B OMOJIOrMH: HAOIIOACHUE U
OMMCAaHNE JKUBBIX CHUCTEM, MPOLIECCOB U SIBICHWI, OpPTaHU3alMs U TPOBEACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTa,  BBIIBIJKEHHWE  THIIOTE3bl,  BBIABIICHUE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMH BEJIMYMHAMH, OOBICHEHHE TOJTYyYEHHBIX
pe3yiabTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHH, TEOPUM M 3aKOHOB, YMEHHE
JIeNiaTh BBIBOJIBI HA OCHOBAHUU TOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICTATh CYIIECTBEHHBIC TPU3HAKH CTPOCHUS OMOIIOTUYECKUX
OOBEKTOB: BMJIOB, MOMYJSILMHA, TPOIYIEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOTeOIIEHO30B U HKOCUCTEM, OCOOCHHOCTH IPOIIECCOB: HACIEIACTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BHUI000pa30BaHMs, MPUCTIOCOOJIEHHOCTU
OpPraHM3MOB, JIEHUCTBUS OSKOJOTHYECKHX (DAKTOPOB HaA OpPraHM3MBI, IEpeHoca
BEIIECTB W TIOTOKAa DJHEPTUHM B DKOCHUCTEMaX, AHTPONOICHHBIX H3MEHEHHUU B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OHMOr€OXMMHUYECKHX
IIUKJIOB B Orocdepe;

YMEHHE MPUMEHSTh MOJyYEeHHBbIC 3HAHUS I OOBSICHEHUS OMOIOTUYECKUX
IIPOLIECCOB M SIBJICHHUM, JUISl PUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOU
KHU3HU C LeNplo obecriedeHus: 0e30MacHOCTU CBOETO 3J0pPOBbsl U 3/10pPOBbS
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHUSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
IPUPOAHON cpeze, MOHUMaHHWE HEOOXOAMMOCTH UCIOJIb30BAaHUSL JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH 1711 PALIMOHATILHOTO TPUPOAOIIONb30BaHNUS;

YMEHHE pelaTh 3JIeMEHTapHbIe OMOJIOTHYECKUE 33/aYd, COCTABIATH CXEMBI
MEepEeHOCca BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUsA);

YMEHHUE BBINMOJIHATh JIa0OpaTOpHbIE M MpakTUYecKue padoThl, cOOI0IaTh
npaBuiia Mpu padboTte ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBAaTh W HHTEPIPETHUPOBATH HH(GOPMALUIO
OMOJIOTUYECKOTO COAEP)KAaHMS, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(OpMALUU, HAYYHO-MOMYJISIPHbIE
MaTepualibl),  paccMaTpuBaTh  IJOOAJbHBIE  DKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE€ THCBMEHHBIE M YCTHBIE COOOLICHHUS,
000011ast OMoJIOTHYeCcKyr0 MHGOPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUIHBIN armapaT OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

HaumenoBaHue pa3ie/ioB U TeM
MPOrpamMmMbl

buonorus kak Hayka
JKuBbl€ cUCTEMBI M X OpraHu3anus
XUMHUYECKUN COCTAaB U CTPOCHUE KIIETKH

X(HSHGI[GHT@J’IBHOCTL KIICTKHN

Pasmuoxenue u HHIUBHUAYAJIbHOC Pa3BUTUC
OpTraHnu3MOB

HacnencTBeHHOCTL U H3MEHYNBOCTD
OpraHu3MOB

Ceneknust opranu3mMoB. OCHOBBI
OHMOTEXHOJIOTHHA

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoanuecTBo 4yacoB

Bcero

34

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

0.5

1.5

JIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41¢292

Bubnuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

Bubnuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7141¢c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292




11 KVIACC

HaumeHoBaHue pa3ieioB U TeM
NPorpamMmsl

Ne i/

DBOJIOLMOHHAA OUOJIOTUS

BO3HI/IKHOBCHI/IC nu paBBI/ITI/IC JKHN3HHU Ha
3emie

OpraHusMsbl 1 OKpy»Karouias cpeaa

COO6H.I€CTB3 1 3KOJOTHUYCCKUE CUCTCMBI

PesepBHoe Bpems

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KonTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

0.5

2.5

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmmoreka [IOK
https://m.edsoo.ru/7f41cc74

bubmoreka [JOK
https://m.edsoo.ru/7f41cc74

Bub6nuoreka [JOK
https://m.edsoo.ru/7f41cc74







IHOYPOYHOE IINTAHUPOBAHMUE
10 KUIACC

Tema ypoka

buosnorus B cucreme Hayk

Mertobl T03HaHUS KUBOM MPUPOJIBL.
[TpakTryeckas padora Ne 1
«HMcnonp30BaHne PA3TUIHBIX
METOJI0B MPU U3y4YEHUNU
OMOJIOrMYECKUX 0OBEKTOBY

buonornueckue CUCTCEMBI, ITPOLCCCHI
" UX U3YUCHHUC

XMMHYECKUH COCTaB KJIETKU. Boga n
MUHEpaTbHBIE COTH

benku. CoctaB u cTpoeHune 6eiIKoB

®depMeHThl — OHOJIOTHYECKHE
Katanuzaropsl. JlaboparopHas
paborta Ne 1 «M3yuenue
KaTaJINTUYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WM KaTaasbl)»

VriaeBonpl. JIunuanl

KoanuecTBo 4acoB

Bcero

KonTtpoJubHsble
padoTbl

IIpakTH4eckue
padoThI

0.5

0.5

JlaTa
U3yYeHUS

DJIEeKTPOHHBIE
nudgposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bubnuoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a

but6mmoreka [JOK
https://m.eds00.ru/863e6122

but6mmoreka [JOK
https://m.edsoo.ru/863e6564

bubnuoreka [JOK
https://m.edsoo.ru/863e674¢

bubnuoreka [JOK
https://m.edsoo.ru/863e6b72

bubmuoreka [JOK
https://m.edsoo.ru/863e6b72

bubmunoreka [JOK
https://m.edsoo.ru/863e6870




10

11

12

13

14

15

16

17

18

Hyxnennosbie kucnotsl. ATO

Hcropust 1 METOIbI H3yYCHHS
kneTku. Knerounas treopus
Knerka xak nenocTtHas )KuBas
cHCcTEeMa

CrpoeHnue 3yKapuoTUYECKON KIIETKH.

Jlaboparopnas pabota Ne 2
«M3y4yeHne cTpoeHus KIETOK
pacTeHuii, )KUBOTHBIX, TPHOOB H
OaxkTepuil MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenaparax u ux
OINKCaHUE»

OOMeH BeLIECTB WX META00IN3M
doTtocuHTE3. XEeMOCHHTE3

DOHepreTuyeckuii oOMeH

JKuzHeHHbBIN UK KIeTKU. Jlenenue
KJeTKku. Mutos. JlabopaTopHas
pabota Ne 3 «Habnronenue murosa B
KJIETKaX KOHYMKA KOpEIlKa JIyKa Ha
TOTOBBIX MUKPOIIpEapaTaxy»

Buocunures Oenka. Peaxmus
MaTPUYHOTO CHHTE3a

Tpancsiius — OMocHHTE3 OeNKa

HexkneTounsie GopMbl )KU3HH —

0.5

0.5

but6mmoreka [JOK
https://m.edsoo.ru/863e6d5¢

bubmuoreka [JOK
https://m.edsoo.ru/863e6e88

bubmmoreka [JOK
https://m.edso00.ru/863e61f0
https://m.edsoo.ru/863¢e716¢

bubmuoreka [JOK
https://m.edsoo.ru/863e766¢

bubmuoreka [JOK
https://m.edsoo.ru/863e7c¢98

but6mmoreka [{JOK
https://m.edsoo.ru/863e7aae

but6mmoreka [{JOK
https://m.edsoo0.ru/863¢e7dc4

bubmuoreka [JOK
https://m.edso0.ru/863e796¢

bubmuoreka [JOK
https://m.edso0.ru/863e796¢

but6mmoreka [JOK




19

20

21

22

23

24

25

26

27

BUPYCHI

®opMbl pa3MHOKEHUSI OPIaHU3MOB

Meiios

OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OII010TBOPEHHE.
Jlaboparopnas pabota Ne 4
«M3yueHne CTpOCHUS MOJTOBBIX
KJIETOK Ha I'OTOBbIX
MUKpOIIpenaparax»

NunuBuayansHOE pa3BUTHE
OpraHu3MOB

I'eneTtuka — HayKa O
HaCJICACTBCHHOCTH U HKBMCHUYHMBOCTHU

3aKOHOMEPHOCTH HACIEAOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE
CKpEIBaHHE

Jurubpunnoe ckpemuBaHue. 3aKoH
HE3aBHCUMOTO HAaCJIEIOBAHUS
NPU3HAKOB

CuerieHHOE HaclaeI0BaHue
npu3HakoB. JlabopaTopHas pabora
Ne 5 «M3yueHune pe3ynbTaToB
MOHOTHUOPUAHOTO U TUTHOPUTHOTO
CKpEIIMBAaHMS Y IPO30(IIIBI HA
TOTOBBIX MUKpOITpENapaTax»

I'enetuka nona. Hacneqgosanue

0.5

0.5

https://m.edsoo.ru/863e7540

bubnuoreka [JOK
https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831¢e

bubmorexa [JOK
https://m.edsoo.ru/863e714a

bubmmoreka [JOK
https://m.edsoo.ru/863e81b6

bubmoreka [JOK
https://m.eds00.ru/863e¢8436

but6mmoreka [{OK
https://m.edsoo.ru/863e8612

bubnuoreka [JOK
https://m.eds00.ru/863e8878

bubnuoreka [JOK
https://m.edsoo.ru/863e89a4

bubmmoreka [JOK
https://m.edsoo.ru/863e8c60

bubnuoreka [JOK



28

29

30

31

32

33

34

IMPU3HAKOB, CICIVICHHBIX C ITOJIOM

N3menunBocTs. HenacnencteenHas
U3MEHYMBOCTh. JlabopaTropHas
pabota Ne 6. Uzyuenune
MOIA(DHUKAITMOHHOW H3MEHUNBOCTH,
MOCTPOCHHE BapHAIIMOHHOTO psifia U
BapHAIMOHHON KPUBOII»
HacnencteHHass "3BMEHYHBOCTb.
JlabopaTopnas pabota Ne 7.
«AHamM3 MyTanui y 1po30(uiIsl Ha
TOTOBBIX MUKpOIIpenapaTax»

I'eneTuka ueoBeka

PesepBHblIil ypok. O6001eHue 1o
TeMe «HacnencTBeHHOCTE U
HN3MCHYHUBOCTb OPraHU3MOB»

Cenexuus Kak HayKa U Ipoliecc

MeTtoabl U JOCTUKEHUS CENEKLIMU
pacTeHUM U KUBOTHBIX

buoTtexHonorus kax oTpaciib
MMPpON3BOACTBA

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

34

0.5

0.5

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

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK
https://m.edsoo.ru/863e8d78

bubnuoreka [JOK
https://m.edsoo.ru/863¢9214

bubmmoreka [JOK
https://m.edsoo.ru/863€¢9214

but6mmoreka [{JOK
https://m.edsoo.ru/863e9336




11 KVIACC

Tema ypoka

DBOJIOIUSA U METOABI €€ U3YUEHUS

Hctopust pa3BuTHS NpEACTaBICHUI
00 3BONIONNN

MuxkposBoonus

[MomynsAuus kak 3eMeHTapHas
€/IMHULIA BUJA U HBOJIIOIHH.
JlaGoparopnas pabota Ne 1
«CpaBHEHHE BUJIOB 10
MOP(OIOTHIECKOMY KPUTEPHIO»

JIBrKymine cuibl (3J1eMEHTapHbIe
(akTOpHI) SBOIIOLIUU

EctectBennslit oT60p 1 ero Gpopmbl

Pe3ynbTate! sBOIIONMN:
MPUCTIOCOOJICHHOCTh OPraHU3MOB U
BU000pa3oBanue. JlabopaTopHas
pabota Ne 2 «Onucanue

MPUCTIOCOOJICHHOCTH OpraHu3Ma H eé

OTHOCHUTEJILHOT'O XapaKTepay

Hanpasnenus u nytu
MaKpO3BOJIIOLNH

KoanyecTBO 4acoB

Bcero

KonTtpoJubHsbie
padoTshI

IIpakTH4eckue
padoThI

0.5

0.5

JlaTa
U3yYeHUs

JJIeKTPOHHbIE
nudgposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bubmoreka [JOK
https://m.edsoo.ru/863ea20e

bubmoreka [JOK
https://m.eds00.ru/863e¢9570

but6mmoreka [JOK
https://m.edso0o.ru/863e9cle

bubmmoreka [JOK
https://m.eds00.ru/863e¢99¢6

but6mmoreka [JOK
https://m.edso0.ru/863e9da4

but6mmoreka [{OK
https://m.edsoo.ru/863e9ed0

but6mmoreka [{JOK
https://m.edsoo.ru/863e9fde

but6mmoreka [{JOK
https://m.edsoo.ru/863e9cle




10

11

12

13

14

15

16

17

18

19

20
21

Heob6patumocTts sBOIONMH

Ucrtopus xu3Hu Ha 3emiie U METObI
€€ n3ydeHus

['umoTe3sl MPOUCXOKACHUS KUZHU
Ha 3emie

PazButue xu3Hu Ha 3emMIie 1o spam U
nepuoam

OCHOBHBIE dTaNbl 3BOJIIOIIUHN
PAaCTUTCIILHOTO U )KUBOTHOT'O MHpPaA.
[IpakTuueckas padora Ne 1
«/3yueHune UCKOMaeMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJUTEKIIUSX

CoBpeMeHHas cuctema
OpPTaHHYECKOTO MHUPa

DBOJIIOLMS YelIOBeKa (aHTPOIOTeHE3)

JIBuokytiue cuibl (haKkTophl)
aHTpOIIOreHe3a

OCHOBHBIE CTaAUH IBOIOINHA
yenoBeKa

YenoBeueckue pacsl U IPUPOIHBIE
aJlanTalluy 4eJI0BeKa

PezepBHblit ypok. O0o01eHne no
TeMe «BO3HMKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»

DKOJIOTHS KaK HayKa

Cpensl 00uTaHUs U YKOJIOTHYECKUE

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863ea5a6

bubnuoreka [JOK
https://m.edsoo.ru/863eabbe

bubmuorexa [JOK
https://m.edsoo.ru/863ea8bc

bubmmoreka [JOK
https://m.edsoo.ru/863ea4 8¢

bubmmoreka [JOK
https://m.edsoo.ru/863eac2c

but6mmoreka [JOK
https://m.edsoo.ru/863ead44

bubnuoreka [JOK
https://m.edsoo.ru/863eaea2

bubmuoreka [JOK



22

23

24

25

26

27

28
29

30

31

(hakTopsI

AbuoTtnueckue GpakTopsl.
JlaGopatopHas pabota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH
pacTeHni U3 pa3HbIX MECT
oburanwus». JlabopaTopHas pabora
No 4. «BnausiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)

buotnueckue pakTops

DKOJIOTHYECKHE XapaKTEPUCTUKU
nonyssauuy. [Ipaktuueckas padora
Ne 2 «IToncuét mIoTHOCTH
MOIYJISILUM pa3HbIX BUIOB
pacTeHun»

Coo0miecTBa OpraHu3MOB —
OHOLIEHO3

DKOJIOTUYECKUE CUCTEMBI
(3K0CHCTEMBI)

OCHOBHBIE TIOKA3aTEIN HIKOCUCTEMBI.
DKOJIOrH4YecKre MUPaMUJIbI.
CsoiicTBa 3xocucteM. Cykueccus

[Ipupoaubie 3KOCHCTEMBI
AHTpOHOFeHHLIC 9KOCHUCTEMBI

buocdepa — rinobanpHas
IKOCHCTEMA 3eMITU
3aKOHOMEPHOCTH CYLIECTBOBAHUS
ouocgepsl

0.5

0.5

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

bubnuoreka [JOK
https://m.edsoo.ru/863eb10e

bubmuoreka [JOK
https://m.edsoo.ru/863eb348

bubnuoreka [JOK
https://m.edsoo.ru/863eb46a

bubmmoreka [JOK
https://m.edsoo.ru/863eb46a

but6mmoreka [JOK
https://m.edsoo.ru/863eb5fa

bubmuoreka [JOK
https://m.edsoo.ru/863ebb5e

bubnuoreka [JOK
https://m.edsoo.ru/863ebd16
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3 CocymiecTBoBaHUE TPUPOJIBI U | bubnmnorexa [JOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O0001ICHIE TEMBI
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI

10 KVIACC

Kon
IpoBepPsAEeMOro
pe3yJjbTarta

1

2

3

4

5

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

ChopMuUpOBaHHOCTh 3HAHUM O MeECTe M POJM OHOJOTMU B CHUCTEME
HAY4YHOI'O 3HaHMs €CTECTBEHHBIX HayK, B (POPMUPOBAHIM COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MUpPa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIa/Ie POCCUHCKUX U 3apyOeXHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruy; (yHKIMOHAIBHOW TI'PaMOTHOCTH 4YeJlOBeKa MJIsi peleHHs

KU3HCHHBIX 3aJ1a4

YMeHHe packpbIBaTh COJEp)KaHUE OMOJOTHYECKHMX TEPMHUHOB H
MOHSATUHN: KU3Hb, KJIETKA, OPraHU3M; MeTa0oimn3M (0OMEH BEIIECTB H
MpEBpalICHUEe DSHEPTUH), TOMEOCTa3 (CaMOperyisiius), YpOBHEBas
OpTraHM3aIs JKUBBIX CHUCTEM, CAMOBOCIIPOM3BEACHHE (PEIPOTYKITHS),

HACJICACTBEHHOCTb, U3MCHUYUBOCTD, POCT U PA3BUTUC

YMmenue uznaraTb OHOJOTHUYECKUE TEOPUH (KIETOYHAsl, XPOMOCOMHAS,
myTanuoHHas), 3akonsl (I'. Mengens, T. Moprana, H.I1. BaBunosa) u
y4yeHUsa (0 LEHTpax MHOrooOpaszusi U MPOUCXOXKIEHUS KyJIbTYPHBIX
pactennii H.11. BaBuiosa), onpenenars rpaHUibl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMAaM

YMeHue BIaAeTh METOJaMU HAyYHOrO TIO3HAHHWS B OHOJOTUU
(HaOnrofieHHe W OMHCAaHWE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUN;
OpraHu3alsi W [pOBEJEHUE OHOJOTMYECKOr0  OKCIIEPUMEHTA,
BBIJIBU)KEHWE  TUIIOTE3bl;  BBISIBIIEHHE  3aBUCUMOCTH  MEXKIY
UCCIIETyeMbIMU BEIMYMHAMH, OOBSICHEHHE TIOJTYYEHHBIX PE3yJIbTaTOB,
WCIIONIb30BAHHBIX HAYYHBIX MOHITHHA, TEOPHH U 3aKOHOB, yMEHHE

JCJIaTh BBIBOABI HA OCHOBAHHHU IMOJTYYCHHBIX pezyanaTOB)

YMeHHe BBIAENATH CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK
OPOKAapUOT W JYKAapHOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX
OpraHuW3MOB;  OCOOCHHOCTHM  TMpPOIECCOB OOMEHa  BEHIECTB U
NpeBpalleHusl dHEPrUM B KIETKe, (POTOCHHTE3a, IIACTUYECKOTO U
DHEPreTHYecKoro  oOMeHa,  XEMOCHHTEe3a, MHTO3a,  Meio3a,
OIIJIOAOTBOPCHUA, Pa3MHOKCHUA, WHAWBUAYAJIbHOT'O PasBUTUA

opraHusma (OHTOI'€HE3)
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11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

VYMeHHe TOpUMEHATh IOJMyYCHHBIE 3HAHUSA I OOBSICHEHHS
OMOJIOTUYECKUX TPOIECCOB W SBICHHM, IS TPUHATHSA MPAKTHIECKUX
pelIeHHIi B MOBCETHEBHOMN KHM3HM B LIEJSIX oOecrieueHust 0€301macHOCTH
CBOETO 3/I0POBbS U 3/I0POBbS OKPYIKAFOIIHX JIFOAEH, COOITIOICHHST HOPM
rPaMOTHOTO  TOBEACHUA B  OKPYXaIOIIEH MNPUPOJAHON  Cpee;
MOHUMaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS TOCTIKEHHUH
COBPEMEHHOM OHMONIOTHM U OWOTEXHOJOTUH JUIsI PALMOHAIBHOTO

MIPUPOIONIOIB30BAHUS

YMeHue pemaTh 3JIEMEHTapHbIE T€HETUYECKHE 3aJaud Ha MOHO- H
JTUTHOPUIHOE CKpEIIMBAaHUE, CIETICHHOE HACJICJIOBAaHHE, COCTABIITH
CXeMBbl ~ MOHOTHOPHIHOTO  CKpEIIMBaHUA  JUIA  MpelCcKa3aHus

HACJIEA0BAHMS IIPU3HAKOB Y OPraHU3MOB

YMeHne BBIONHATH J1A0OpPAaTOpHBIE M MPAKTHYECKHE pPadOTHI,
coOmonaTh mpaBuiaa Hpu padboTe ¢ ydeOHBIM U JaOOPaTOPHBIM

o0opyaoBaHrEeM

YMeHHe KpUTHYECKH OLEHMBATh U HMHTEPIPETUPOBATh MH(OpMAIUIO
OMOJIOTMYECKOTO COJEpKaHMsl, BKIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS
U3 pa3inuuHbIX UCTOYHMKOB (CMMU, HayuHO-NIOMyJIsipHBIE MaTepHallbl);
ATUYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBAaHUM B OHOIOTHH,

MCOUIINHE, OHMOTEXHOJIOTHH

YMeHue co3aaBaTh COOCTBEHHBIE TUCHMEHHBIC U YCTHBIE COOOIIEHUS,
000011251 GMOJTOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIbKUX HMCTOYHHKOB,

rPaMOTHO UCMOJIb30BaTh MOHATUIHBIN anmapat OMOJIOTHH

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeJHero o0mero 00pa3oBanus

CdhopmupoBaHHOCTh 3HAHUN O MECT€ U POJH OUOJIOTUU B CHCTEME
HAYYHOT'O 3HAHMS €CTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOM
€CTeCTBEHHO-HAyYHOW KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHHUS; O
BKJIAJIC POCCHMCKHX M 3apyOCKHBIX YUYEHBIX-OHMOJIOTOB B Pa3BUTHE
Oouonorun; (HyHKIIMOHATLHOW TPAMOTHOCTH YENIOBEKA IS PEIleHUs

JKHN3HCHHBIX 3aJa4

YMeHHue pacKpbIBaTh COJCpXKaHWE OMOJIOTMUYECKHX TEPMHHOB U

TOHITHIA: BUJ, MOMYJSAIMS, TeHO(OHA, 3BOIIOLKS, IBIKYIINE CHIIBI



(dakTops) SBOJIIOLINH, MPUCTIOCOOICHHOCTD OpPTaHU3MOB,
BH1000pa30BaHMKeE, JKOJIOTHYECKHE (bakTopsI, YKOCHUCTEMA,
HpOHyueHTbI, KOHCYMCHTBI, peIIYI_[eHTbI, nenun IIMTaHUA,

AKOJIOTMYECKas MupamMuia, OnoreoreHos, onochepa

YMeHue uznaraTb OMOJIOTHYECKUE TEOpUHU (3BOMIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYEeCKass  TEOpHUs  DBOJIIOLMU),  3aKOHBl U
3aKOHOMEpHOCTH (3apojsimeBoro cxoacta K.M. Bapa, yepenoBanus
IJIaBHBIX HampasieHud u nytei spomtonuu A.H. CeBeprioBa, yueHus o
ouochepe B.M.  Bepnanckoro), ompenensTh  TpaHUIBI  UX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaAM

YMeHue BrIafeTh METOJAaMU HAYYHOTO TIO3HAHHMS B OHOJIOTHH
(HaOmro/IeHHEe W OTMCAaHUE >KUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUMU;
OpraHu3anusi Y TPOBEICHHE OMOJOTMYECKOTO0  JIKCIIEPUMEHTA,
BBIABIJKEHHUE  THIIOTE3EL BBISIBICHUE  3aBUCUMOCTH  MEXKIY
UCCIIeyeMbIMU BETMYMHAMH, OOBSICHEHHE TOJTYYEHHBIX Pe3yJbTaToOB,
WCIIOIb30BAaHHBIX HAYyYHBIX TIOHSTHH, TEOPHH W 3aKOHOB; YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUU IOJTYYCHHBIX pe3yJ'II)TaTOB)

VYMmenue BBIACISATH CYHICCTBCHHBIC IIpU3HAKH CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB:  BHJOB, MOMYJSIIMNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PCIYyIIEHTOB,  OWOTCOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HACJICICTBEHHOMN W3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUS, MPHUCTIOCOOJICHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJOTHUECKUX (DAKTOpPOB HAa OpPraHU3MBI,
MepeHOca BEUIECTB U MOTOKA SHEPTHU B 3KOCUCTEMaX, aHTPOIIOTC€HHBIX
W3MEHEHHI B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPYTrOBOPOTa BEIIECTB U

OMOTCOXMMHIYECKHX IMKIIOB B Onochepe

VYMeHHe TNpPUMEHATh IONyYCHHBIE 3HAHUS UL OOBSICHEHHS
OMOJIOTUYECKHUX TPOIECCOB W SBICHHM, JUISI MPUHATHS MPAKTUICCKUX
pelIeHHii B MOBCETHEBHOMN KHM3HM B LIEJSIX oOecrieueHust 0€301MacHOCTH
CBOETO 3/I0POBBS M 3I0POBbSl OKPYKAIOLIMX JIFO/ICH, COOIOICHUST HOPM
rpaMOTHOTO TOBEACHUS B  OKPYXaloIIed MNPUPOJAHON  Cpee;
MOHUMaHHe HEOOXOIMMOCTH MCTIOJTB30BaHUS JOCTHKEHUH
COBPEMEHHOW OMOJIOTHH JIJIsl pAllMOHATILHOTO TPUPOI0TIOIH30BAHUS
YMeHue pemaTh >JIE€MEHTapHble OMOJOTHYECKUE 3aaud, COCTABIISATH
CXEMBI ITEpPEeHOCca BEIIECTB U SHEPTHU B SKOCUCTEMaX (LIETH MTUTaHHS)
YMeHHue BBINOJHATH JIAOOpAaTOpHBIE M NPAaKTUYECKUE padoThl,
coOnrofaTh TpaBwia Mpu paboTe C y4eOHBIM U J1aOOpPaTOPHBIM

o0opyI0BaHUEM
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YMeHHe KpUTHUYECKH OLEHMBAaTh M HMHTEPIPETUPOBATH MH(OpMAIUIO
OMOJIOTUYECKOTO COJIEPKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHHS
U3 pa3nuuHbIX UCTOYHUKOB (CMI, HayuyHO-IONYJIsipHBIE MaTepUalbl);
paccMaTpuBaTh rio0anbHble HKOJIOTUYECKUE npoOIeMbl
COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOUIEHHWIO K HUM COOCTBEHHYIO

ITO3HIIHUIO

YMeHnue co3naBath COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLICHMS,
00001mast 6MONIOTHYECKYI0 HH(POPMALIUIO U3 HECKOJIBKUX HMCTOYHUKOB,

Ir'paMOTHO HUCIIOJIb30BATh MOHSTHHHBIN arrapar OHOJIOr U



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon

1.1

1.2

2.1

2.2

3.1

3.2

33

34

HpOBCpﬂEMbIﬁ 3JIEMEHT COACPKaAaHUSA

buonorusa kak Hayka

buonorus — Hayka o >xuBoil mpupoae. Pomnp Ouonoruu B (opMUpOBaHUU

COBPEMEHHOW Hay4yHOU KapTHUHBI Mupa. CrcTemMa OMOIOTHYECKUX HAyK

MeToapl MO3HAHUS KUBOM MPUPOAbI (HAOIIOJEHHE, SKCIIEPUMEHT, OMHCAHUE,
WU3MEpeHue, KIAacCU(UKAIMsi, MOJEIUPOBAaHUE, CTaTHCTUYeCKas o00paboTka

JTAHHBIX )
KuBbIe cUCTEMBI U UX OpraHU3aLUs

Kusbie cuctembl (OMOCHMCTEMBI) Kak MpeAMeT u3yudeHus Ouonmoruu. CBOHCTBa

OMOCUCTEM U UX pa3HOOOpa3ue

YpoBHM OpraHu3ali OHOCHUCTEM: MOJIEKYJISIPHO-TEHETHUECKUH, KIETOYHBIH,

OpraHU3MEHHBbIH, MOMYJIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OroCcepHBbIit
XUMHUUYECKUH COCTAaB U CTPOECHUE KIIETKU

XUMHUECKHH COCTaB KJIETKH. XHMHUECKHE DIICMEHTHI: MaKpO3JIEMCHTBI,
MHKPOIJICMECHTEI. Boz[a U MHUHCpAJIBbHBIC BCIICCTBA. CDYHKHI/II/I BOAbI H

MHHCPAJIbHBIX BEIICCTB B KIICTKC. HOI[I[Cp)KaHI/IC ocMOTHYeCKoro Oananca

benku. CoctaB u cTpoeHne O€TKOB. AMHHOKHCIOTHI — MOHOMEpPHI OCIKOB.
He3amenumMble M 3aMEHHMMBIE AMHHOKHCIOTHI. AMMHOKHMCIIOTHBIM COCTaB.
YpOoBHH CTPYKTYpHI O€IKOBOI MOJIEKYIbI (IepBUYHASL, BTOPUYHAS, TPETHYHAS U
YeTBepTUYHAsI CTPYKTypa). XHUMHUYECKHE CBOicTBa OeikoB. buomornyeckue
GbyHKIIMH OETKOB.

®epMeHTHl — Onosiornyeckue karanuzaropbl. CTpoeHue (epmeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas crneunpuuynoctb. Kodepmentsl. Burtamuubl. OTnuuuns

(l)epMeHTOB OT HCOPIraHNYCCKUX KAaTalIN3aTOPOB

VYraeBoasl: MOHOCaxapuabl (IIOKO3a, pubo3a U Ae30Kcupud03a), aucaxapujbl
(caxapo3a, JlakTo3a) W TMOJUcaxapuabl (Kpaxmai, TJIWKOTEH, IeJIII0JI03a).
Bronornveckne GyHKINU YTIIEBOJIOB.

Jlunuael:  Tpurimuepuabl, — crepounbl,  ¢dochomunuasl.  ['mapodunbHO-
ruapopoOHble cBoicTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHCPTHUH

Hyxkneunoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIE€MHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

kuciot. Crtpoenne u ¢ynknuu JHK. Crpoenne m ¢dynkmum PHK. ATO:

CTpoeHHE U (YHKIIUU
[utosorus — Hayka o kietke. Kietounas teopusi. MeToapl H3y4eHus KIETOK

Knerka kak menoctHas >kuBasi cucrema. OOmue MpU3HAKH KIETOK: 3aMKHYTast
HapyxHass mMemOpana, monekynsl JJHK kak reHernyeckwii ammapaT, cuctema

cuHTe3a Oelika

Tumbel KIETOK: yKapuoTUdecKkas U mpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuyeckoil  kimetku. Kierounas crteHka Oaktepuil.  CTpoeHue
AyKapuoTHUECKOM KieTKU. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, XUBOTHOW M

IpUOHOM KIIETKU

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKAa, IJIMKOKAJIMKC, HX
¢bynkuun. [Inasmarudeckas MemOpana, e€ cBoiicTBa u pyHKImH. L{uTorazma u eé
opranousipl. OHOMEMOpaHHBIE OPraHOWIBI KJIETKH: IHIOMIIa3MaTHUYECKas CeTh
(BIIC), ammapar ['ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIICTKH:
MUTOXOHAPUH, IacTuAbl. lIpoucxoxaeHue MHUTOXOHIPUH W IulacTHA. Buasl
wiactu. HememOpaHHbIE OpraHOHMIbl KIETKH: PUOOCOMBI, KJIETOYHBIA LIEHT,

PCCHUYKHU, KTYTHUKH. CDy'HKI_II/II/I OpraHon 0B KJICTKH. Bxarouenus

Snpo — perynsaTopHblii HeHTp kieTkd. CTpoeHue snpa: saepHas 000J0dYKa,

KapuoIuiadMa, XpoOMaTuH, AAPbILIKO. XpOMOCOMBI
TpchnopT BCIICCTB B KIICTKC
}KI/ISHCI[CHTCJ'IBHOCTB KJICTKHU

OOmeH BemecTB, WM METAa00IM3M. ACCUMUIIANUS (TUIACTUYECKH OOMEH) H
JTUCCUMUIISIIUSA (PHEPTEeTHUYECKUA OOMEH) — JB€ CTOPOHBI €IWHOTO IMpoIecca
MeTabonu3ma. Turbel oOMeHa BemecTB: aBTOTPOGHBIA U rereporpodHsiid. Posb

(l)epMeHTOB B 0OMeHe BCIICCTB U NPCBPALICHUN SHEPI'UU B KIICTKE

®otocunre3. CBeroBas u TeMHOBas ¢a3bl porocunTesa. Peakiun portocunresa.
D¢ dextuBHOCTE (poTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3a Ul JKU3HU Ha 3emile.
Bnusaue ycnoBuii cpenbl Ha (OTOCHHTE3 M CHOCOOBI TOBBILIEHHUS €O
MIPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYIONIHe OakTepuu. 3HAYCHUE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

DHepreTudeckuii oOMeH B KieTke. PaciiemnyieHue BeIIECTB, BBIICTICHHE U
aKKyMyJIUPDOBaHHME OJHEPrUM B KIETKE. OTambl HSHEPreTHUYECKOro oOMeHa.
I'mukonu3. bpoxenue u ero Buabl. KHCIOpOAHOE OKHMCICHHUE, WK KIETOYHOE

nprxanue. DPPEeKTHBHOCTD YHEPTETUIECKOTO 0OMEeHa

Peakuuu matpuusoro cuntesa. ['enernueckas unpopmanus u JIHK. Peanuszanus

TeHEeTHYECKOW MHPOpMaLuU B KJeTKe. ['@eHeTHMYecKHil KOJ M €ro CBOMCTBA.



4.5

5.1

5.2

53

54

5.5

Tpanckpuniuss — matpuunblii cuHTe3 PHK. Tpancnsamms — GuocuHTes Oenka.

Koauposanue amunokucior. Pons pubocom B OuocuHTe3e Oenka

Heknerounsle ¢opmbl xu3HuM — BUpychl. Mcropus oTkpsiTus BupycoB (.M.
VBanoBckmii). OCOOEHHOCTH CTPOCHUS U JKU3HEACSTEIBHOCTH BHUPYCOB.
bakrepuodaru. bone3sHu pacTeHuMd, >XKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmynonepunura yenoseka (BUY) — Bo3oynurens CITNda.

[MpodunakTrka pacmpocTpaHeHUS BUPYCHBIX 3a00ICBaHIIMA
Pa3zmHOXeHME M MHIUBUYaTbHOE PA3BUTUE OPTAHU3MOB

Knerounslii 1Mk, WM >KU3HEHHBIM LMK KieTku. MHTepdaza u mutos.
[Tponecchl, mporekatone B UHTEpdasze. Permmukanus — peakiuss MaTpuyHOTO
cureza JIHK. Crpoenue xpomocoM. XpoMOCOMHBII Habop — KapHOTHIL
JIMmIouaHBIA W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHIBI.
[luronornyeckne OCHOBBI Pa3MHOXKEHUS U HUHAUBUAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne kinerkn — wmuto3. Craaum murtoza. IIpoueccel, mpoucxopsiue Ha

PAa3HBIX CTAAUAX MUTO3A. buonorumyeckuii CMBICII MUTO3a

®opMbl pa3MHOXKEHHMsI OpraHu3MoB: Oecronoe U mojoBoe. Buuel Oecrnosioro
pa3sMHOXEHHUsS: JeJIeHHME HaJABOE, IOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOE pa3sMHOXKEHHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €0 3HAUYCHUC IJIs1 CCIICKINN

[TonoBoe pa3zMHOMXKEHHUE, €T0 OTIUYHUS OT OECIOIOorO.
Meiio3. Craguum wmeiioza. Ilpoueccsl, mpoucxoisuue Ha CTaausIX Menosa.
[ToBenenue xpomocom B Mmeinose. Kpoccunrosep. buonornueckuid CMbICaT M

3HaYEeHNE MEN03a

['amerorenes — mporecc oOpa3oBaHMsl MOJOBBIX KJIETOK y JKUBOTHBIX. [loi0BBIE
JKeJe3bl: CEMCHHUKUA M AMYHUKU. OOpa3oBaHUE M Pa3BUTHE IMOJOBBIX KJIETOK —
raMmer (CrepMaTo30uj, SUIEKIeTKa) — criepMaToreHe3 u oorere3. OCOOCHHOCTH

CTPOCHUA SIMIIEKJICTOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHe3

NuauBuayanpbHoe  pa3Butue  (OHTOTeHe3).  OMOpHOHAIBHOE  Pa3BUTHUE
(aMOpuorenes). DTamnbl YMOPUOHATEHOTO PAa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobnenue, racTpyisuus, opraHorere3. [loctamOpuonansHoe pa3Butue. TuIbl
MOCTAMOPHOHAIBHOTO PA3BUTHS: TPsAMOE, HempsiMoe (TMUnHOYHOE). BrusHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIAEHHBIE
ypOJCTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IIBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUSA

HaCJ'IeI[CTBCHHOCTB U USMCHYUBOCTb OPraHN3MOB
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[IpenmeTt u 3amaun reHeTuku. Mcropust pa3BuThs reHeTuku. Bxiiamg poccuickux
U 3apyOekHBIX YyUYEHBIX B pa3BUTHEC TI'EHETHKH. METOAsl TIeHETHKHU
(TMOPUIOTOTUYECKUHA, LUTOT€HETUYECKUM, MOJIEKYJISIPHO-T€HETHUECKUH ).
OCHOBHbIE TE€HETHYECKUE MOHATUA. ['eHeTnYecKass CUMBOJIMKA, UCIIOJIb3yeMas B

CXEMax CKpeIIMBaHUI

3aKOHOMEPHOCTH HAacjeAOBaHUs TMPU3HAKOB, ycTaHOBIeHHbIe . Menpaenem.
MoHOTHOpPUIHOE CKpelIMBaHUE. 3aKOH eIMHO00pas3us THOPHIOB TIEPBOTO
nokosieHus. IlpaBuino noMMHMpOBaHMs. 3aKOH pacCIICIUIEHUS IPU3HAKOB.
I'umoTe3a unctoTsl ramet. [lomHOE M HEMOIHOE JOMUHUPOBAHUE.

JlurnbpuaHoe ckpeluBaHue. 3aKOH HE3aBUCHMOTO HACJIEOBaHUS MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JIUTHOPUIHOTO CKPEIIMBAHMS. AHATH3UPYIOIIEE
CKpCHIUBAaHHC. Hcmnionb3oBanue AHAJIU3UPYIOIICTO CKpCIIUBaHUA JJISL

OIIPEACIICHUS I'CHOTUIIA ocobu

CuenyieHHoe HacienoBaHue mpusHakoB. Pabora T. Moprana mo cremnjgeHHOMY
HAacleOBaHUIO TIeHOB. HapymieHwe cCuEIUIEHMs TE€HOB B pe3yJbTare
KPOCCHHroBepa. XpOMOCOMHAsl TEOpUsl HACIEACTBECHHOCTH. I'eHeTmyeckue
KapThI.

I'enernka mnona. XpoMOCOMHOE ONpENEIECHHUE IoJa. AyTOCOMBI U IOJOBBIE
XxpomocoMbl. ['oMorameTHele M rereporameTHble opraHusmel. HacnemoBanue

IMPU3HAKOB, CHUCIVICHHBIX C ITIOJIOM

N3meHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACICACTBEHHAs M HACJICACTBEHHAS.
Ponep  cpenpl B HEHAcnHeACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOIU(UKAITMOHHOH HW3MEHYMBOCTUA. BapHalMOHHBIA psii U BapHaLMOHHAS
kpuBagd. Hopma peaknum npusHaka. KoandecTBEHHbIE M Ka4eCTBEHHBIE

MIPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON N3MEHUYNBOCTH

HacnenctBennasi, WM TEeHOTUIHMYECKas, W3MEHUYMBOCTh. KoMOuMHATHBHAs
W3MEHYMBOCTh. MeHo3 M TOJOBOM Tpolecc — OCHOBa KOMOWHATHBHOM
W3MEHUYUBOCTH. MyTalMoOHHAas W3MEHYMBOCTh. Kitaccupukamus MyTaruii:
TE€HHBbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NMPUYUHBI MyTaluid. MyTareHHbie
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSATOB B HaclIeACTBeHHON n3MeHnunBoctu H.M.

BaswmiioBa

I'enetuka wyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOABI TEHETUKH
4eJI0BeKa: TCHEAIOTHYCCKUM, OJIM3HEIIOBBIH, IIUTOTCHETUYCCKUM,
OMOXMMHUYECKUH, MOJEKYyIsIpHO-reHeTHuecKuid. CoOBpeMeHHOE OmpeieieHue
TE€HOTHIA: TIOJITHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIE C
nmomonipto III[P-ananm3a. HacnencrBeHHble 3a0ojieBaHUs dYelOBEKa: TCHHBIC
00s1e3HU, OOJIE3HH C HACIEACTBCHHOW MPEIPACIIONIOKECHHOCTHIO, XPOMOCOMHBIE

6one3nn. Comaruyeckue W TEHEpaTUBHBIE MyTanuu. [IpHHIMIBI 310pOBOTO



7.1

7.2

7.3

oOpaza KW3HHM, AHUATHOCTUKH, TPOPWIAKTUKA U JICUYEHUS TEHETHUYECKHUX
0ose3Heill. MeanKo-reHeTHYECKOe KOHCYJILTUPOBAHNE. 3HAYCHUE MEIUIIMHCKON

TeHETHUKH B MPEAOTBPAIICHUH U JICYCHUH TCHETUYECKUX 3a00JIeBaHHIA YeIIOBEKA
Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUI

Cenexkuusi kKak Hayka U Ipolecc. 3apOKIEHUE CEJNEKLUUU M JIOMECTHKAIMS.
Vuenne H.M. BaBunoBa o0 1eHTpax MPOUCXOXKICHUS M MHOT0o00pasus
KyJbTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKACHUS TOMAIIHUX >KMBOTHBIX. CopT,
II0poJa, ITaMM

CoBpeMeHHBIE METOJIBI CEeJNEKIUU. MacCOBBIi W WHAWBUAYAIbHBIH OTOOPHI B
CEJIEKIIMM PACTeHUM M KUBOTHBIX. OlleHKa sKcTepbepa. bim3kopoacTBeHHOE
CKpeuBaHue — HMHOpuAMHI. Yucras nuHus. CKpelMBaHUE YHCTBIX JIUHHM.
I'etepo3uc, wnu rubpuaHas cuna. HeponcTBeHHOE CKpelluBaHUE — ayTOPUAMHT.
Otnanénnas rubpuamszauus U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
[IOJIyYEHUE IOJIAILIONAOB. JIOCTHIKEHMS CEJIEKLIUU DPACTCHUM, >KUBOTHBIX U

MHUKPOOPTaHNU3MOB

buorexHonoruss kak oTpacib MPOU3BOACTBA. ['e€HHAs WHXKEHEepUs. Tallbl
co3nanusa pekomOuHaHTHOM JIHK wu Tpancrennbix opranmsmon. Knetounas
nwxkeHepus.  Knertounesle  KyJbTypbl. MHKpPOKIOHAJIbHOE  PAa3MHOKECHHUE
pacrenuii. KioHupoBaHHE  BBICOKONPOAYKTUBHBIX  CEIIbCKOXO35MCTBEHHBIX
OpPraHU3MOB. DKOJIOTHUECKHe M 3THdeckue mpodieMbl. MO — TeHeTHdecKu

MOI[I/ICI)I/IL[I/IpOBaHHbIe OpraHnu3MBbI

11 KIIACC

Kon

1.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

DBOIOIMOHHAS OMOTIOTHS

DBOIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3Bojouud.  [lanmeoHTonornyeckue:  MOCIEI0BATENbHOCTh
MOSIBJICHUST BHJIOB B IMAJCOHTOJNIOTUYECKON JIETOMUCH, TEPEeXOIHBIE (OPMBL.
buoreorpaduueckue: cxoactBo u paznuume (GayH U (prop MaTepukoB H
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U PA3INYMs SMOPUOHOB Pa3HBIX BUJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIE,
pYIMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOIEKYISIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHM3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTell y Bcex

OpraHu3MOB
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OomonuonHas  teopus Y.  [apsuna. [Ipenmocbuik  BO3HUKHOBEHHUS
JTapBUHHU3MA. JIBWXKYIIME CHJIBI 3BOJIIOUMH BUIOB 1O JlapBuHy (M30BITOUHOE
pa3MHOXKEHHE MPU OTPaHUYEHHOCTH PECYpPCOB, HEONpeaAenEHHasT U3MEHYHBOCTb,

60pb0Oa 3a CyIlIeCTBOBaHUE, ECTECTBEHHBIN 0TOOD)

Cunrernueckass Teopust oBomouuud (CTD) U OCHOBHBIE €€ TOJOKEHUS.

MuxkposBontouus. [Tonynsinusa kak eIMHULA BUAA U YBOTIOLIMHA

JiBuwxymue cuibl ((akTopbl) HSBOJIIOLMU BUAOB B Mpupoge. MyTalmoHHbIN
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiMoHHBIE BOJHBI U Jpeid
reHoB. M3omsuus u murpanus. EcrecTBeHHBbIN 0TOOp — HANpaBiSIONIMNA (akTop
sBOMIONNHU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TprcnocoOIeHHOCTh  OPraHM3MOB KakK  pe3ysibTaT dSBoonuu. [Ipumeps
NpUCIIOCOOIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UANOATANTALIUY.

Bun u Bunoo6paszosanue. Kputepun Buga. OcHOBHbIE (OpPMBI BU1000pa30BaHUS:

reorpa(bnqecxoe, OKOJIOTHYCCKOC

MakposBomtorusi.  DopMbl  3BoNOLMH:  (UIETHYECKass,  JIUBEpPreHTHas,

KOHBEpreHTHasl, napasienbias. HeoOparumocTs 3BOMIOIMN
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIIe

JloHay4yHbple MpEACTAaBICHUS O 3apOXKIACHUM JKU3HU. HayuyHble TUNOTE3BI
BO3HHMKHOBEHHUS >XM3HM Ha 3emjie: aOuoreHe3 W MaHCIEpMHs. XUMHUYECKas
ABOMIONHUA. ODKCINEPUMEHTAIBHOE TMOATBEPXKICHUE XUMUYECKOM HBOJIIOIUH.
Hauanpueie stambl Ouonorudeckoit spomtonuu. ['mnmoreza PHK-mupa. IlepBbie

KJIICTKHU M UX 3BOJJIFOIIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPTraHU3MOB

PasButre xusHu Ha 3emsie mo spam M nepuojam. Karapxei. Apxelckas u
nporepo3oiickas dpbl. [lameosolickas spa u €€ mnepuoabl: KEeMOPUUCKUH,
OPIIOBUKCKUW, CUJIYPUMCKUM, JEBOHCKHM, KaMEHHOYTOJIbHbIM, MEPMCKHUM.
Me3so30¥ickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKHI1, METOBO.

KaitHo3oiickas 3pa u €€ mepuoAbl: NAJIEOre€HOBBIM,  HEOTE€HOBBIMH,
AHTPOIIOI€HOBBIA. XapaKTepUCTHKAa KIUMaTa W TE€OJOTMYECKHX IPOLIECCOB.
OCHOBHBIE 3TaIlbl 3BOJIIOLUN PACTUTEIBHOTO U KUBOTHOI'O MUpa. ApoMopdo3sl y
pacTeHuid M >KUBOTHBIX. IlosiBIIEHWE, pacuBET M BBIMHUPAaHUE TPYIIT KHUBBIX

OpraHU3MOB

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHue dBOMOIMH. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB

OBoronMs 4eaoBeKa. AHTPOIOJIOTHs Kak Hayka. Pa3BuTue mpencraBieHH O

IMPOUCXOXKIACHUN YCJIOBCKA. MeTOI[I)I HN3YUYCHUSA AaHTPOIIOICHE3a. CXOI[CTBa n



2.5

2.6

3.1

3.2
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3.4

3.5

4.1

4.2

pasnuuus 4eloBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YeIOBeKa.
JBmwxyume cuibl (GpakTopbl) aHTpornorenesa. HacnencTBeHHass H3MEHUYUBOCTD U
€CTeCTBeHHBIN 0TOOp. OOIIecCTBEHHBIM 00pa3 >KW3HHW, W3TOTOBIICHHUE OPYIHUMA
TpYJa, MBIIJIEHUE, pEYb

OCHOBHBIE CTaIUM W BETBH HBOJIIOLMU YEJIOBEKA: ABCTPAJIONMUTEKH, YenoBek
yMenslid, YemoBek mnpsMoxondmui, YenoBek HeaHAepTanbckui, Yenosek
pa3ymMHbId. Haxonku MCKOMaeMbIX OCTaHKOB, BpEMsl CYIIIECTBOBAaHHSA, 00IACTh

pacnpocTpaHeHusl, 00bEM FOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYAUs

Yenoseueckue pacbl. OCHOBHBIE OOJIBILIME pachl: €BpOINEOMIHAs (€BpazuiicKast),
HETpo-aBCTPAJIONIHAS (3KBaTopuUanbHas), MOHT'OJIOUAHAsS (a3marcko-
amepukaHckas). YepTbl MpUCcocoOIEHHOCTH MPEICTaBUTENEH YETIOBEUECKUX pac

K YCIIOBUSIM cyliecTBoBaHMs. EquHCTBO yenoBedeckux pac. Kputnka pacuzma
Opranu3Msbl 1 OKpy Karouias cpeaa

DKOJIOTHSI KaK Hayka. 3afayd M pas3feibl dKOJOTMU. MeTOoabl 3KOJIOTHYECKUX
UCCIIeIOBAaHMH. DKoorndeckoe MupoBo33peHue. Cpenbl 0OUTaHHsST OpPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIHAs, IIOYBCHHAsA, BHYyTPUOPTraHU3MCHHAA

Oxonornueckue  ¢daktopel. Kiaccudukamus — SKOJOTHYECKHX  (PAaKTOpOB:
abuoTtnyeckne, OWOTHYECKHE U aHTPOMOreHHbIC. JleficTBHE HSKOJIOTHMYECKUX

(hakTOpOB HA OPraHU3MBI

AbuoTtnueckue (HaKTOphI: CBET, TEMIIEpPAaTypa, BIAKHOCTh. DOTONEPHOAM3M.
[lpuciocobneHnss OpraHU3MOB K  JCUCTBHIO  a0MOTHYECKUX  (DAKTOPOB.

buonornueckue puTMsl

bruotnyeckune QaxToppl. Bumbl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYPEHIIHS,
XMITHUYECTBO, MAapa3UTU3M, MYyTyalu3M, KOMMEHCAJIU3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M, HEUTpanmu3M. 3HaYeHHE  OHOTHYECKUX

B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHHUSI OPTaHU3MOB B MPUPOIAHBIX COOOIIECTBAX
DKOJIOTHYECKHE  XapaKTepUCTUKH  momynsauud. OCHOBHBIE — TOKa3aTenau
MOMYJISIIUKA: YHCIEHHOCTh, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. JJnHaMuka 9iCcI€HHOCTH MOMYJISIUY U €€ peryJsius

CooOmiecTBa U HSKOJIOTMYECKHUE CUCTEMBI

CoobmecTBo opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIICHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimeBas). Buabl-momuHantel. CBsi3u B

OnoleHO3€e

Okojoruueckue cucreMbl (9kocuctembl). [lonsitue 00 oSkocucreMe U



4.3

4.4

4.5

ouoreorneHo3e. DyHKIMOHAIBHBIE KOMITOHEHTBI 3KOCHUCTEMBI: TPOIYIICHTHI,
KOHCYMEHTBI, peyLeHThl. KpyroBopoT BeliecTB U NOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckne (TUIIEBBIE) YPOBHU OKOCHCTEMBbI. [lWieBble 1M HW CETH.
OcHOBHBIE TIOKA3aTeM SKOCUCTEMBI: OMoMacca, MPOAYKIHS. DKOIOTUYECKUE
MUPaMUIbl: TPOAYKIUH, YHUCIECHHOCTH, OuoMacchl. CBOHCTBa 3KOCUCTEM:

YCTOWYMBOCTb, CAaMOpETyJisiiysl, pazsutue. Cykueccus

[TpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCUCTEMa XBOMHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOTreHHbIE 9KOCHUCTEMBI. ATpPO3KOCHCTEMBI. Yp6osKocUcTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpaszue kak ¢aktop ycroluumBoctH sKocucteM. CoxpaHeHHe

OHMOJIOTMYECKOT0 Pa3HOOOpasus Ha 3emiie

Yuenne B.W. Bepnaackoro o Owocdepe. I'paHuIBpl, cOCTaB W CTPYKTypa
o6uocdepsrl. XKupoe BemecTBo U ero (yHkuH. OcoOeHHOCTH OHOchepsl Kak
r7100aNbHOM JKOCUCTEMBI. J[MHAMHYECKOe paBHOBECME W oOOpaTHas CBsI3b B
onoctepe. KpyroBopoTsl BemecTB M OHOTCOXMMHYECKHE LHUKIBI 3JIEMEHTOB

(yrirepopa, azora). 30HaIbHOCTE OMochepsl. OCHOBHBIE OMOMBI CYIIIN

YenoBeuectBo B Omochepe 3eMian. AHTPOIOTEHHBIE H3MEHEHHs B Ouocdepe.
['moGanpHBIE HKOTOTHYECKHUE TTPOOITEMBI.
OcHOBa paIMOHAJILHOTO  YMPABJICHUS TMPUPOAHBIMU pecypcamMH U HX

UcroJib30BaHue. JlocTrkeHus: OMONIOTHH U OXpaHa MPUPOIbI



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






	биология 10-11
	биология 10-11.

