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IMNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHUYECKYIO OCHOBY IS
OTIpeNIeTICHUsT TOAX00B K (hOPMHUPOBAHUIO COJACPKAHUS Yy4eOHOTO mMpeaMera
«buonoruss» coctaBwiIM: KoHIENTyalbHble Tnonoxkenus @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1IeJIel, colepKaHus, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHHS 00 OOIIUX LENIX U
OPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHErO
obOmero oOpasoBanusi B Poccuiickoit denepainuu, a TakKe TMOJIOXKEHUS O
cnenuduke OMONOTUH, €€ 3HAYCHUU B IMO3HAHUM KUBOUW MPUPOJIBI U 00ECIIeYEHU N
CYILIECTBOBAHMS 4YelloBeuecKoro obmiectBa. COrjiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OMpeIeNIeHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBI IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMeNsAx, 00 oOmen
cTparerud OOydYeHMs, BOCIUTAHUS M Pa3BUTHS OOYyYalOUUXCS CpeACTBAMU
yueOHOro nmpeamera «buosorus», omnpeaenser o005S3aTeNbHOE MPEAMETHOE
colepKaHue, €ro CTPYKTypy, paclpeiesieHue Mo pas3ieaM M TeMmaw,
PEKOMEHYEMYIO IOCJIEI0BATEIBHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yUYaroIMnXCs.

B mporpamme 10 OuoONOrMH Tak)Ke€ YUYMTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIBHOU
NEeSATENHbHOCTH/YUEOHBIX JEHCTBUNM OOYYalOIIMXCA 1O OCBOCHUIO COJCpPKAHUS
OMOJIOTUYECKOTO 00pa30BAHMSL.

B nporpamme no 6uonorun (10-11 xiaccel, 0a30BbIi ypOBEHb) peaIn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3yYEHHHM OHWOJOruu, Onarogapss 4eMy B Hel
POCMATPUBACTCS HANPABICHHOCTh Ha Pa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHUS, LHEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBIILIEHUS, PEICTABIEHUN O 3I0pPOBOM
oOpa3e XHU3HU U OEpEKHBIM OTHOILIEHHWEM K OKpPY’Kalollleld MPUPOIHON cpere.
[ToaTomy Hapsxy ¢ W3ydeHHEM OOIIeOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHHA O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YAEICHO BHUMAaHUE HCIOJIb30BAHUIO
MOJIYYE€HHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsSI PEIICHUS TPUKIIAIHBIX 3a7a4, B
TOM 4YHuclie: TPOPUIAKTUKK HACJIEACTBEHHBIX 3a00JI€BaHUN YeIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS HKOJIOTHYECKHU
11eJIECO00Pa3HOro TMOBEACHUS B OKpY)KaloIllled NpUPOJHOM cpele, aHaiau3a
BIIUSIHUS XO3SMCTBEHHOW JESTENIBHOCTH 4YeJIOBEKa Ha COCTOSIHHE MPUPOJHBIX U
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIATHONW HAIIPaBIEHHOCTH
ydueOHoro npenmera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBIO 0OECIeUEHUS



YCIIOBUM JUTSI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1au IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHMs, KoOTOpasi Ipeanojaraer (QopMupoBaHHE Yy  OO0ydaroIUXCA
CIIOCOOHOCTH aalTHPOBATHCA K HW3MEHEHUSM JUHAMUYHO Pa3BUBAOLIETOCS
COBPEMEHHOT'O0 MHpA.

buonorust Ha ypoBHe cpenHero oOIIero 00pa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (GopMUpOBaHUE y OOyYarOUIUXCsl TPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, paciiupsieT U 00oOlaeT 3HaHUsA O KUBOW mpupoze, eé
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM WU JBOJIIOLHH, CO3MAET
yCIOBUSL  JJsi: TIO3HAHHWS  3aKOHOB  JKMBOM  mpupoabl, (OpMUPOBaHUs
(GyHKIIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 30POBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS, IGHHOCTHOTO OTHOIIECHUSI K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3nauenne GMOIOTHS UMEET TaKXKe ISl PeIICHUS] BOCTIUTATEIbHBIX
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHMs,  COLUATU3AINH
oOyyaroruxcsi. M3ydenue Ouonoruu odecreuyrnBaeT ycloBUs AJisi (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX H  HWH(POPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIBTYpbl, CIOCOOCTBYET MHTErpaldyd OMOJOTMYECKHX 3HAHHMM C
MIPEICTABIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUN
u reorpapun. Ha3BaHHbIe MOJOXKEHUS O NpeaHA3HAYEHHH y4eOHOro IpeamMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNICHUs TOIXOJ0B K OTOOpYy u
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMsI, MPEJCTABIEHHOTO B MpOTrpaMMe IO
ouosoruu.

Ot60p conepxkanusi yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMUI KYyJIbTypOCOOOpPAa3HOIO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OO0y4aroliuecs: JOJDKHBI OCBOMTH 3HAHUA W YMEHHs, 3HAUUMBbIC IS
dbopmupoBaHus O0OIIEH KyJIbTYphl, ONpPEACISIONINE aJeKBAaTHOE TOBEJACHUE
YyeJoBeKa B OKpY’Karolleld MPUPOAHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TPAKTHUUYECKOU AesATebHOCTH. Ocoboe MECTO B ATON CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /1Jisi (JOPMUPOBAHUS
NPEICTaBICHU O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTMHE MHpa U
[ICHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHW3alUd
OHOJIOTNYECKOro 00pa30BaAHMSL.

CtpykTypupoBaHuE COJACp)KaHUA Y4YeOHOTO MaTepHualia B MporpamMme IIo
OMOJIOTUU OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIUYUTEIHHBIX OCOOCHHOCTSX JKUBOH MPHUPOABI, O €€ YPOBHEBOW OpraHU3aIu U
ABOJIIOLMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOIINE COAepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTozsl
HAy4YHOTO TOo3HaHUs», «KieTka kak Ouosormdeckas cuctemay, «OpraHusM Kak



ouosnornyeckas cucrema», «CucreMa M MHOTOOOpa3ue OpraHuYeCKOro MHUPAY,
«IBONIOLHUSA KUBOK TPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[lens wm3yuyenuss ydeOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJNaJIcHHEe  OOYyYarOMIMMUCS 3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHAITBHOU
OpraHW3allMi >KUBBIX CHCTEM pAa3HOTO paHra U MpuoOpeTeHue yMEeHUn
UCIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JEHCTBUN B OTHOIICHUH OOBEKTOB
YKUBOH TIPHPOJIBI U PEIICHUS Pa3IMYHBIX )KU3HCHHBIX MPOOJIEM.

JlocTmwkeHne 1enu M3ydeHus ydeOHoro mpeamera «buomorus» Ha 6a3oBoM
ypOBHE 00€CTICUnBACTCS PEIICHUEM CISAYIONINX 3a/1a4:

OCBOCHHE OOYyYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUYECHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIAX, CIYKaIllUX OCHOBOU
st GOPMHUPOBAHUS TIPEACTABICHHA O €CTCCTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJ/IaX HAyYHOTO IMMO3HAHWS, CTPOCHUH, MHOTOOOpa3ud U OCOOCHHOCTSX KMBBIX
CHUCTEM PA3HOTO YPOBHS OPTaHU3AIMH, BBIAAIONTUXCS OTKPHITHUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHUEe y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUICKTYyaJIbHbIX H
TBOPYECKUX CIIOCOOHOCTEHW B TPOIECCe aHajdu3a JaHHBIX O MyTSIX Pa3BUTHS B
OWOJIOTUY HAYYHBIX B3IJIIIOB, WAEH M TOIXOMOB K HM3YUYCHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OPTaHHU3AINN;

CTaHOBJICHHE Yy oOydJaroumxcsi oOmeil KyJabTypbl, (DYHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKMBOW MPHUPOJILI HA OCHOBAaHWUW 3HAHWW W OMbBITA, IOJYYCHHBIX TPHU
U3y4eHUN OMOJIOTHH;

dbopMupoBaHre y OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JCSATEIBHOCTU YEJIOBEKAa, Pa3BUTHHU
COBPEMEHHBIX MEIUITUHCKUX TEXHOJOTHUH U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOSKIAEHHOCTH B BO3MOYKHOCTH TO3HAHUS YEIIOBEKOM KHUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS THICCKHUX
HOPM IIPU IPOBEJIEHUN OMOJIOTHUECKUX UCCIIEIOBaHM;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUWU [JIs TIOBBIIICHUS YPOBHS
AKOJOTHYCCKOHN KYIbTYPHI, ISl POPMUPOBAHUS HAYTHOTO MHUPOBO33PCHHUS,

IpUMEHEHUE MTPHOOPETEHHBIX 3HAHUN U YMEHHUH B TOBCEHEBHOM KU3HU AJIs
OLICHKHU MOCJIEACTBUI CBOEH JIESITEIRHOCTH 10 OTHOILICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJCHUE Mep NPOPHUIAKTUKA
3a00JIeBaHUM.

B cucreme cpegnero oOmiero oOpasoBanusi «buosjorus», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIBHBIM YUEOHBIM TMPEIMETOM, BXOMASIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYyYHbBIE TIPEIMETHD.



Jlist u3ydenusi OMoJI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 00111ero 00pa3zoBaHus
otBoAuTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezento).



COJEPXAHME OBYUYEHUA
10 KITACC

Tema 1. buoJsiorust kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocodueit, ITUKOH, ICTETUKON U MPaBOM.
Pons Ouonoruu B (HopMUpOBaHMH COBPEMEHHOW HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto/bl TO3HAHUS KUBOUM MPUPOIbI (HAOII0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpEHUEe, KIacCU(pUKALMs, MOJEIUPOBAHUE, CTaTHCTHYECKass 00paboTka
JTAHHBIX).

JdeMoHcTpanuu:

[Toptpetst: U. HapBun, I'. Menaens, H. K. Konbios, /[x. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUS )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Tpaktuueckas pabora No 1. «lcmonb3oBaHue pa3iNMYHBIX METOOB TpHU
U3Y4YEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3alMs.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3yueHus: ouonoruu. OTiandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpPraHU3aIlMUd OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OHOTeoIeHOTHYECKH ), OnocepHBIi.

JdemoHcTpanuu:

Tabmuubl n cxembl: «OCHOBHBIE TIPU3HAKH JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb MoJiekybl JIHK.

Tema 3. XumMuuyecKuii COCTAB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE HJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpaIbHBIX BeHIECTB B KkieTke. llomnepxanue
OCMOTHUYECKOr0 OanaHca.

benku. CoctaB u crpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnumble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOM MOJIEKyJbl (NEpBUYHAs, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKue CBoilcTBa OenkoB. buonornyeckue
GyHKUIHUU OENKOB.



depmeHTHl — OuWosormdeckue Kartanusatopel. CTpoeHume (QepmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenuduyHocTth. KodepmeHnTsl. Buramunsi.
Otnuuus pepMEeHTOB OT HEOPraHUUECKUX KaTalu3aTOPOB.

YrieBomel:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30KCUpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) W noiMcaxapuiabl (Kpaxmal, TJIMKOTEH,
1eJUTI0I103a). bruonornvyeckue GyHKIMH yTIIEBOIOB.

Jlunuaer:  Tpuraunepunbl, ¢dochoaunuael, crepouabl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢Gynkumu aunuaos. CpaBHeHHE
YIJIEBOJIOB, OETIKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JHK w PHK. Hyxieoruaer — MoHOMEpBHI
HyKJIenHOBBIX kuciaor. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GyHKIIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
u7eil 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KICTKH.

Knerka kak menoctHas >xuBas cuctemMa. OOmmMe NTPU3HAKH KJIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JJHK kak reneruueckuit ammapar,
cucTeMa CuHTe3a Oenka.

Tumnbl KJIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. (OCOOEHHOCTH
CTpOEHHUs TpoKapuoTuueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKapUOTUYECKON KIETKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOU H
rpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TJTMKOKAIUKC, UX
¢ynxiun. [Inazmatudeckas memOpana, e€ cBoiicTBa 1 pyHkiuu. l{utomnazma u eé
opranounbl. OnHomeMOpanabie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
a30CcoMBl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxxaeHne MUTOXOHJApUN U TuiacTun. Bunbl mmactun. HememOpaHHbIe
OpTraHoOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKHA. QyHKIIMM OPraHONI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiid 1eHTp KiIeTku. CTpoeHHue sjpa: siaepHas 00010YKa,
KapHOoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@paukinun, K. M. bap.

Huarpammel:  «PacrmipesiesieHue  XMMHUYECKMX JJEMEHTOB B  HEXHBOM
npupojie», «PacnpeneneHne XuMUUECKUX 2JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr u cxemsl: «llepuognveckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHue MoJeKyJbl BOb», «brocunTtes 6enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue dpepmentay, «Hykmnennosbie kucnotel. JJHK», «Ctpoenne monexybi



AT®», «CtpoeHue >yKapuoTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKU»,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHYECKON KIETKH,
«CTpoeHue sapa KIETKn», « YTIEBOIAbD, «JIumuabn.

O06opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYIOBaHHME [UIsl MPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl PaCcTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHue KaTaaTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTaaasbl)y.

Jlabopatopuass pabora No 2. «lM3ydyeHue CTpOeHHsS KIETOK pACTEHUH,
KUBOTHBIX M OaKTepHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OTHCAHUE.

Tema 4. /KusHeaesITeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTaboIn3M. AcCuMuUAIUs (TUTACTHYECKUT OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tumnbel oOMeHa BellecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Poib dhepMeHTOB
B 0OOMEHE BEIIECTB U MPEBPAILEHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh oTOCHHTE3a. 3HaAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. BiausiHue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €TI0
MPOJAYKTUBHOCTU Y KYJIbTYPHBIX PACTCHUIA.

XeMOoCHHTE3. XEeMOCHHTE3UPYIoIUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTudeckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BBbIICICHUE U
AKKyMYJMPOBaHHE »JHEPruM B KJIETKE. OTambl 3SHEPreTHYEecKoro oOMeHa.
['mukomus. bpoxenue m ero Buiabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. OddexTuBHOCTDH
SHEPreTUYECKOro 0OMeHa.

Peaknun wMartpuuHoro cunre3a. ['enernueckas wuHpopmamus u JIHK.
Peanmzamus reHetnueckod uHpopmammuu B KiIETKe. ['@HETHYECKH KOA U €ro
cBoiictBa. Tpanckpurnus — Matpuuabii cuaTe3 PHK. Tpancnsanus — GuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHOkuciaoT. Ponb pubocom B
onocuHTE3€e OemKa.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M KU3HCHHOTO IIMKJIAa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KXUBOTHBIX U YEJIOBEKa, BBI3BIBAEMbIC
Bupycamu. Bupyc mmmynoxaedunura yenopeka (BUY) — Bo3Oyautens CITN/a.



OOparHast ~ TpaHCKpuIiusi, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

optpetsr: H. K. Konbuos, /1. Y. Banosckuii, K. A. Tumupszes.

Tabmumer 1 cxembl: «Tunbl mutanusy, «Metadboauzm», «MHTOXOHIPUN,
«OHepreTuueckuit oomen», «Xmopomnacty, «®Porocunredyn, «Crpoerue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «Crtpoenne u xuzHeHHbM nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmmkarus JTHK».

O6opynoBanne: Moaenu-anmukaun «Yapoeaue JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MojJenb cTpykTypsl JJTHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1uki, WiIu SKU3HEHHBIM LMK KiaeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B uHTepdasze. Permkanus — peakuus MaTPUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIMTITON qHBIN U TalUIOUIHBIN XPOMOCOMHBIE Ha0OPBI. Xpomatuisl.
[{UTOJIOTUYECKHE OCHOBBI PAa3MHOXEHUSI W  MHIMBUIAYAJIbHOTO  Pa3BUTHUA
OpPTraHU3MOB.

Henenue knetku — muto3. Craaun mutoza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKU — arnomnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecroynoe U nmosoBoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- W MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKyCcCTBEHHOE KIIOHHMPOBaHUE
OpraHu3MOB, €T0 3HAYCHHE JIJIS CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €T0 OTINYHSI OT OECTIOJIOTO.

Meiio3. Cragnn menosa. [Iponeccsl, MpouCXondImue Ha CTagusx MeWo3sa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiormueckuii CMbICI U
3Ha4YeHUE Meno3a.

'ameTtorenes — mpouecc o0pa3oBaHUA TMOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TosoBbIe *kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHHWE W PA3BUTHE IOJOBBIX
KJIETOK — TaMeT (CIepMaTo30ui, SIMIEKIETKa) — CHEpPMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHHUsl SAWILEKIETOK U CHepMaro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpHUOHAIBHOE  pPa3BUTHE
(amMOpuorenes). Jtarnbl SMOPHOHAJIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
apobneHue, racTpyisius, opraHorere3. IloctamOpuonanbHOe pa3Butue. THUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOe, HempsiMoe (TMUYMHOYHOE). BrumsHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButue pacrenuit. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pa3MHOXKEHHS OPTraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXKEHHUE
pactenumity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIJIETOKY,
«Ctpoenue xpomocombl», «Knetounsiit nukmy», «Pemnmukanus JTHK», «Murtos»,
«Merios», «IIpsmoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MIIEKOIUTAIOMINX U
4yenoBeKa», «OCHOBHBIC CTAJIMU OHTOT'E€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKpOIpenapaThl «Cnepmaro3onasl
MJICKOTIUTAIOLIETO», «SIMIEeKIeTka MiIeKonuTarmero»y, «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEJb-alIuIiuKanus «/lejieHne KIEeTKn», MOJEIb
JIHK, monens meTadhazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIpPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENaparaxp».

Tema 6. HacsieicTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agauu reneTuku. Mctopus pa3BuTHs T€HETUKU. POJIb UTONOTUMA
U SMOpPHUOJIOTUM B CTAHOBJIICHUU TEHETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToasl TeHeTHKUA (TUOPUAOIOTUYECKUM,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE T'€HETHYECKUE
noHATHs. ['eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUs MPU3HAKOB, YCTAHOBIEHHBIE . MeHnenem.
MoHorubpumHOe CKpelmrMBaHWe. 3aKOH €AMHOO0Opa3usi THOPHUIIOB TEPBOTO
nokosjeHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUICHUS IPU3HAKOB.
I'unores3a unctotsl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHMMOTO  HacleOBaHUS
npu3HakoB.  [[UTOreHETHYECKWE  OCHOBBI  JUTHOPHUIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenpanue. Mcnoap30BaHne aHAIU3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEJICSICHHS] TEHOTHIIA OCOOH.

CueryieHHOe  HacieaoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLUEIUIECHHOMY HACJIEJOBaHUIO 'eHOB. HapyllleHne CueruieHrsi TeHOB B pE3yJbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYECKuEe KapThl.



I'enetnka mosa. XpoMOCOMHOE OINpENENIeHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHnunBOCTh. BHIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS! M HACIIEACTBEHHAS.
Posmp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAaKTEPHUCTHKA
MOJIU(PUKAIMOHHON W3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAas.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUE€CTBEHHBIE NPU3HAKU U MX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBennasi, winm TEHOTHIHMYECKas, W3MEHYMBOCTb. KoMOMHAaTHBHAS
U3MEHYMBOCTh. MeWo3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHYMUBOCTU. MyTalnmoHHasi u3MeHUYUBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluuid. MyTareHHble (aKTOPBI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HaclieAcTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enetnka wenoseka. Kapuorun uyenoBeka. OCHOBHBIE METOJBI TI'€HETHKU
YeJIOBEKa: FeHeaIOrn4eCKui, OJIM3HEIOBBINM, [IMTOT€HETUYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONpENIEIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBeHHble 3a00JIeBaHHMS 4YeJIOBEKAa: T'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHeparuBHble MyTauud. CTBOJOBbIE KIETKHU. [IpuHUHATIBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JIEUCHUS T€HETUYECKHUX
0one3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIMIIMHCKON
TeHETHUKH B MPEAOTBPAILICHUH U JICUCHUN T€HETUYECKUX 3a00JIeBaHUI YelloBeKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBunos.

Tabmuel ©W  CXEMBL: «MoHOTHOpPUHOE  CKpEIIMBaHUE U €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCLICIUIEHUS M €ro LMUTOrE€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHUEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeliuBaHusy»,  «Mehosy,
«B3auMonencTBUE  AJUIENIBHBIX TI'E€HOB», «l'€HeTHYeckne KapTbl pPacTEHUH,
KUBOTHBIX W YEJIOBEKa», «l'€éHeThka moiyia», «3aKOHOMEPHOCTH HAacJIel0BaHUs,
CUEIUIEHHOrO0 ¢ Tmojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukalnronHas H3MeHUYMBOCTH», «HacnmemoBanue pesyc-
(daktopa», «I'eHeTuka rpynn KpoBuw», « MyTalmoHHasi U3MEHUHUBOCTHY.

O6opynoBanue: MoJEIH-aNIUIMKAIMN «MOHOTUOPUIHOE CKPEIIUBAHUEY,
«Henonmunoe nmomuHupoBaHuey, «Jurubpumnoe ckpenuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOII M MHKporpemnapaT «Jlpo3odpuna» (Hopma, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHe padoThI:

Jlaboparopnas pabora No 5. «M3yuenuwe pe3yslbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIpENapaTaxy.

Jlabopatopnasi pabota Ne 6. «M3yueHne MoAN(PUKAIIMOHHON U3MEHUHNBOCTH,
IIOCTPOCHUE BapUALIMOHHOTO PsI/Ia U BAPUALMOHHON KPUBOI.

JlaGoparopHas pabota Ne 7. «AHanu3 MmyTanuil y 1po30(uiibl Ha TOTOBBIX
MHKpPOITIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkups Kak HayKa MU IMPOLECC. 3apPOKICHHUE CEIEKIUH W JTOMECTUKALMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax MPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuM. LIeHTphl MPOMCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. CoOpT,
OpOJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBbIM U MHAMBUIYAJIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHWA M JKUBOTHBIX. OleHKa 3KcTepbepa. bimM3kopoacTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoAacTBeHHOE CKpelUBaHUE — ayTOPUAMHT.
Otrnanéunas rtubpuau3anuss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIYy4YEHUE TOJUIIONA0B. JlOCTMXKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX W
MHKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAsh WHXKEHepHUs. OTalbl
co3ganusi pexomOuHanTHoM JIHK wu TpaHcrennsix opranusmoB. Kiertounas
nxeHepud. Kiietounsle KyJibTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKONPOAYKTHUBHBIX CEIIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okosornueckue W otmdeckue  npodmembl. MO —  reHeTmdecku
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanum:

[Toptpersi: H. WM. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBaHoB.

Tabmumel 1 cxeMbl: kKapra «lIeHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMamHuX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacrenumity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®. MiBanoBay,
«Jlomumnongus», «OObeKThl OuorexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHHeE», « KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB JUKHUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCcKOX03sUCTBEHHbBIE PACTEHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTHKEHMSI CEJIEKIIMM pacTeHUH u
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1ab0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoJIOMOHHAA OMOJIOTHAL.

[IpennoceuUlKu BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIIOLIMOHHAA
Teopust U €€ MecTo B OMONOruu. BiusiHue 3BOJIIOIMOHHONW TEOPUM HA Pa3BUTHE
OUOJIOrMH U APYTUX HAYK.

CupnerenbctBa 3Bojouuu. [lajgeoHTosornyeckue: MocCiIe0BaTEIbHOCTD
NOSIBJIEHUS BHUJOB B THAJEOHTOJIOIMYECKOM JIETOIMCH, IEPEXOAHBIE (POPMBI.
buoreorpaduueckue: cxoacTro u paznuune ¢ayH u (Haop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA W PA3NUYMUSI SMOPHOHOB pPAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOTHYHBIE,
pYJIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKyISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTed Yy Bcex
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. IlpeanochliKM BO3HUKHOBEHUS
JapBUHMU3Ma. JIBWXKyIME CHUJIbI 3BOJIOLUUU BUJIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE IIPU OTPAHUYEHHOCTU PECYPCOB, HEONPEIEIEHHAs U3MEHUNUBOCTD,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ OCHOBHBIE TTOJIOKEHHUS.

MukposBomronus. [Tonmynsuus kak equHUIA BUAA U 3BOJIIOLIMH.

JBuxyme cuibl ((pakTopbl) SBOJIIOLMHM BUJIOB B IpUpojie. MyTallMOHHBIH
IpOLECC M KOMOMHATHBHas M3MEHUYUBOCTH. llomynsdnnoHHBIE BOJIHBI M Apeid
reHoB. M30s1us 1 MUrpanus.

EcrtecTBeHHBII 0TOOp — HampaBisOmMi  Qakrtop 3Bomtound. DPopMbl
€CTECTBEHHOTO 0TOODA.

[IprcnocoOaeHHOCT, OPraHU3MOB Kak pe3yibTarT 3Boitouuu. Ilpumepsl
MPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMop(dO3bl U UIHOA AN TAIINH.

Bun wu BumooOpazoBanue. Kputepuum Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Maxkpospomorusi.  Dopmbl  3BosrouMU:  (uUIeTHYECKas, JUBEpreHTHasl,
KOHBEpreHTHasi, napajenbHas. HeoOpaTuMocTs 3BONIOIUH.

[TpoucxoxieHne OT HecleuHaTu3upOBaHHbIX MNpenakoB. IIporpeccupyromnias
crnenuain3anrs. AJanTUBHAS paguanus.

JdemoHncTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mromiep, A. H. Cesepiios.

Tabnuirel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apO bl
MO3BOHOYHBIX ~ JKUBOTHBIX»,  «ApxeonTepukc», «®Dopmbr  OoppOBI  3a
cymectBoBanue», «EctecTBeHHbINT 0TOOPY, «MHOr000Opa3snue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTanuuoHHas
U3MEHUUBOCTE», «ApoMopdo3b», «Unumoamantaummn», «OO0mas aereHepauus,
«/JIBmkymue cunbel 3Bofouun», «Kapra-cxema wapmpyra myrtemectBuas Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucmocobIeHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHne», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJUJIEKIUS HACEKOMBIX C Pa3jIU4YHBIMU THUIIAMH OKPACKH,
Ha0oOp TJI0JIOB U CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBJICHUS SBOJIIOIUNY», OOBEMHAS MOJEIb
«CTtpoeHue roiIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoiuieKuus «PopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BIaxHble mpenapatel «Pa3Butue Hacekomoro», «Pa3Burtue
JATYIIKA», MUKpompemnapat «/[po3odwmmra» (Hopma, myTtanmuu (GOpMBI KPBIILEB U
OKpacCKH Tena).

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOrHIECKOMY
KPUTEPHUION.

JlabopatopHas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHNE M pa3BUTHE KU3HU HA 3emuie.

JloHayuHbIE TIPEACTABICHUS O 3apOXKICHUM KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHUS KU3HU Ha 3emiie: a0uoreHes W NaHcmepMmus. XuMUUYECKas
ABOMIOLMS. AOHOTEHHBIH CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEpUMEHTANIBHOE MOATBEPKIACHNE XUMUYECKON 3BONMIOINK. HauanbHbIe 3Tanbl
ounosorndeckor sBojroruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJETKHU. [lepBble KIETKM M WX SBOJIIOLHUS.
@opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxelickas u
nporepo3oiickas dpbl. llaneo3olickas spa u €€ mnepuoabl: KEeMOPUMCKUH,
OPAOBUKCKHUH, CULIIYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKUU.

Me3o30iickas 3pa 1 €€ Nepuoabl: TPUACOBbIN, FOPCKUNA, MEJIOBOA.

KaiiHo3olickas 3pa u €€ mnepuoipl: NaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KiIMMaTa M IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl
SBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUM u
KUBOTHBIX. [losiBiIEHME, paclBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

Cucrema OpPraHM4YecKOro Mupa Kak oOTpaxeHue »3Bojouud. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIIBI OPIraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBiieHHil o
IIPOUCXOXKJIEHUH uesioBeka. Meroasl u3ydeHusl aHTporioresesa. CxoacTBa u
pa3nuyms 4es0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YeTIOBEKa.

JBwkymme — cuibl  ((pakTopel)  aHTPOIIOTEHE3A. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 KHU3HHU,
U3rOTOBJIEHUE OPYIUN TPyZAa, MBILLJICHUE, PEYb.

OCHOBHBIE CTaJMU U BETBU 3BOJIOIMU YEJIOBEKA: aBCTPAIONUTEKHU, YeIoBeK
yMmeneli, Yenosek mnpsamoxomamuid, YenoBek HeanaepTtanbckui, Yenosek
pa3yMHbIii. Haxoakn MCKONAaeMbIX OCTaTKOB, BpPEMS CYILECTBOBAHMS, 00JIaCTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoseueckue packl. OcCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBAaTOpUaAlbHAs),  MOHTOJOWIHAsS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toprpetsr: ®. Pemu, JI. Ilactep, A. U. Omapun, C. Munnep, I'. Opu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHOBeHHe COJIHEUYHON CHCTEMEBI», «Pa3BuTHE
OpraHuueckoro wmupa», «PacturenpbHas KieTka», <« KHBOTHas  KJeTKay,
«IIpokapuoTtnueckas kinertka», «CoBpeMEHHasi CHUCTeMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHsI YEIOBEKAa U YEIOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE Me€CTa NAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeJOBeKa», «JlpeBHenmue moan», «pesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeI0BeUeCKue pacoly».

O6GopynoBanue:  Myisiku  «lIpoucxoxnenue — yenoBeka»  (OFOCTHI
ABCTPAJIONNUTEKA, MUTEKAHTPONA, HEaHJEPTAJblda, KPOMAaHbOHIIA), CIIECNKU WU
U300pKEHUS KaMEHHBIX OpYyJIud TEpPBOOBITHOTO YeIOoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeoXpoHOJIOTHYecKas Tabnuna, Kojulekuus «Dopmel
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTCHUI».

JlaGopaTopHblie U NpakTUHYeCKHEe PadoThI:

[IpakTuueckas pabora Ne 1. «M3yueHne HCKOMAaEeMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJIJIEKITUSX).



DKCKypcusl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WJIM KpaeBeIueCKui My3eil).

Tema 3. OpranusMbl U OKpy:Ka0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3ajau U pa3/iesibl IKOJIOTMU. MeToIbl 3KOJOrnYECKUX
UCCJIEI0BAaHNI. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonornueckue (aktopel. Knaccudukanus skonorudeckux (HakToOpoB:
abuoTuueckre, OMOTHYECKHE M AHTPOINOTeHHbIe. JIeHCTBHE 3KOJOTHYECKHX
(hakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoans3m.
[Tpucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornueckne puTMBl.

buornueckue (hakTopBHI. Buper OMOTHYECKUX B3aUMOJICICTBUM:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyalu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAau€HHE OWOTHMYECKUX B3aUMOJEWUCTBUM MJii CYIIECTBOBAHUS
OpPraHU3MOB B PUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH monyssiuud. (OCHOBHBIE TMOKa3aTeau
NOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MIPHUPOCT,
murpanus. J{nHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ peryJssius.

JdeMoHcTpauuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmumpsr u cxembl: kapta «lIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUSA
opranusMoBy», «®oronepuoguzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJsUUU UHDY30puu-Ty penbkuy, «Iluiesbie nenm.

JlaGopaTopHblie U NpakTUHYeCKHe padoThI:

Jlabopatopnas paborta Ne 3. «Mopdonorudeckne ocOOEHHOCTH PaCTECHUHN W3
Pa3HBIX MECT OOUTaAHUS.

JlabopatopHas pabota Ne 4. «BrnusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktruueckas padota Ne 2. «I[Toacu€r MIOTHOCTH MONYJIALMIA pa3HbIX BUJIOB
pacTeHUI.

Tema 4. Coo011ecTBa M DK0JIOTHYeCKHe CHCTEMBI.

Coo0miectBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBsA3U B
OHoLEeHo3E.

Dkosornueckre cuctembl (dkocucreMbl). [lonarue o006 »3KocucTeMe U
ouoreorieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOYIICHTHI,



KOHCYMEHTBI, peAYLEHThl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B SKOCHCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBbI. [luIiieBbie LeMM U CETH.
OcCHOBHBIE TIOKAa3aTeld SKOCHUCTEMbl: OuMoOMacca, NPOAYKUHSA. OKOJIOTHYECKHE
nupamMuabl: TPOAYKLUMH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOWYMBOCTB, CAMOPETYJIALHUS, pa3BuTHe. CyKUeccus.

[IpupoaHbie SKOCHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHUCTEMA XBOWHOTO
WM IIMPOKOJIMCTBEHHOIO JIeca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3noobpasue kak @akTop ycroiunBocTH 3KocucteM. CoxpaHEeHUe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ouochepnl. XKuBoe BemecTBO U ero QyHkuuu. OcobeHHOCTH Ouochepbl Kak
r7100ambHOM JKOCHCTEMBI. JlMHAMUYEecKoe paBHOBECHE W oOOpaTHas CBSA3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOT€OXUMUYECKUE IIUKIIBI JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdeprl. OCHOBHBIE OMOMBI CYIITH.

YemosedyecTBO B Onochepe 3eMau. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbIE PKOJIOTHUECKHE TTPOOIICMBI.

CocyuiecTBoBaHuE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHeHnue
Oounopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpPaBJIECHHUS] TMPUPOJIHBIMU pecypcaMu M HX HUCHoNb30BaHue. JlocTuxeHus
OHMOJIOTMU U OXpaHa NPUPOJIBI.

JdemoHncTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuupl u cxemsl: «llumesbie nenu», «buoLeHO3: cocTaB U CTPYKTypay,
«IIpupongubie cooOimiectBay, «llenmu nuTaHus», «IKOJIOTHYECKAs] MHUPAMUJIAY,
«buocdepa u genoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneHo3s BomoéMa», «ArpoueHo3», «lIpumepHbie
AHTPOTIOTCHHbIE  BO3JCUCTBUS Ha HOpUpony», «BaxHelmme HCTOYHHUKHU
3arpsi3HEHHs] BO3/yXa W TPYHTOBBIX BOI», «[louBa — BakHEHIIass cOCTaBISIOLIAs
ouocdeps», «Paktopbl aerpaganuu mouBy, «llapHuUKoBBIA >PderT», «DaKTOPHI
PaIMOaKTUBHOTO 3arpsizHeHust Oumocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B ouochepe», «KpyroBopor azora B mpupoje.

O6opynoBanue: Mojenb-anmuKanus «TunuyHble OMOLIEHO3b», repOapuit
«PacrturenbHble co0OIIEeCTBaY, KOUleKINN «buonieHo3y», «Bpenurenu BakHeHImx
CEIbCKOXO3SIUCTBEHHBIX ~ KYJBTYyp», Tepbdapuu W KOJUICKIMM PACTCHUH U
YKUBOTHBIX, MPUHAJJIEKANIUE K Pa3HbIM 3KOJIOTMYECKUM CpyImnaM OJHOTO BHUAA,



Kpacnas xnura Poccuiickoii ®eneparuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
PacTEHHI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHNMA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yibTaTam
OCBOGHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero ooOimero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX PE3yJabTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHUE OOYyYarOIIUMUCS POCCUNUCKON
rpaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalMyue MOTUBAIlMM K OOy4YeHUI0  OWOJIOTHUH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHHUM JMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN DPa3BUTHUS OUOIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCS B CBOEH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa3oBaHMs, HAJIW4YME HKOJOTMUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIEC TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs Hpeamera «buonorus» AOCTUTrarOTCs B
CIMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JAESATENIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, TPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUA, PA3BUTHS BHYTPEHHEH IMO3UIMU JHUYHOCTH, MaTPUOTHU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOr0 OTHOIIECHUS K KYJIbTYPHOMY HacCJICAUI0 U
TpaJUuLUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKpYKaroIen cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONINXCsl PyKOBOJICTBOBATHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH TMO3WULMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U ONBITA AEATEIBHOCTH B IMPOILECCE PEAN3ALUH OCHOBHBIX HANPABICHUN
BOCIIUTATEIIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX TMpaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IMPU CO3JAHUU
y49eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSTh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAIIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHECHHS
y4eOHBIX, MO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTb K TYMAHUTApPHOW U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIEINIO U MaMSITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

uneiHas yOoexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JINYHOTO BKJIJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TPHUHATHS I[IEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu Haponos Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA

ACTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHU;



NOHMMaHUE SMOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJAAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢pusunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1aroNOTyYusi:

NOHUMaHUE W peaju3alus 370poBOro u Oe3omacHOro oOpasa >KHU3HU
(31opoBOo€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpPaBUI U HOPM,
COQIaHCUPOBAHHBIN PpEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usnveckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOILIEHHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MNpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalLUsAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHWE MOCHEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUS
AJIKOT0JIsl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0II00uE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM WU COLIMAJIbHOM
HaMNpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATh TaKyl0 J€ATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodecCHOHANBHONU JeATEIbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BBHIOOP Oyaymeid npodeccu U pearn30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpA30BaHHWIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JI0OTHYECKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH LEJIECO00pa3HOe OTHOIIEHHE K NPUPOAE KaK HCTOYHUKY
KU3HH Ha 3eMJie, OCHOBE €€ CYLECTBOBAaHNUS;

MOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYypbl: NPHOOPETEHHE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBUNA IS
OKpY>Karolllel Cpe.ibl;

OCO3HaHWE riI00aJbHOTO XapakTepa HKOJIOTMYECKUX MpoOJeM W MyTed ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU HU3YYEHUU OUOJOTHHU
3HAHUST W YMEHUS TpPU PEHICHUH TPo0JieM, CBS3aHHBIX C palMOHAIBHBIM
IPUPOAOIIONIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TMOBEACHHUS B IMPUPOJIE,
HAIpaBJICHHBIX HA COXPAaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKOocucTeM, Orocdeps);



AKTUBHOE  HEINpUITUE JEWCTBUM, NPUHOCAIIMX Bpel  OKPYKaIOLIEH
IPUPOAHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUATHBIE HKOJIOTHYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIATh UX;

HaJMYUe Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOHN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIESITEIHBHOCTH YKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHW M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIHAJore
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJNbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/Ty JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUE crnenu@uKkd OWOJIOTUM KaK HayKd, OCO3HaHUsA €€ poJu B
bopMHpOBAaHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYXKalollleM MHUpPE KaKk O €JIMHCTBE MPUPOJIbI, YeJIOBEKa U
o0l1lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu mnpodaemM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJOTUU AJII COBPEMEHHOW HMBHIM3AINU:
obecrieyeHuss HOBOTO YPOBHS Pa3BUTUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECypCHble  MpPOOJIEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHnss mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OHUOJOTMUECKUX 3HAHUU B IEJIX
MOBBIMICHUS OOMIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOydwaromuxcs, Gpopmupyemon
IpU U3y4YEeHUU OUOJIOTHH;

MOHUMAHHME CYITHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNb30BaTh MOJydyaeMble 3HAHUS [Js aHalid3a u
O0OBSCHEHHSI SBIICHUN OKPYKAIOIIET0 MUPAa W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMs] HAa OCHOBE HayuyHbIX (DaKTOB U
UMEIOIITUXCS JJAHHBIX C IIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTHU, TOTOBHOCTH OCYLIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO AESTEIHHOCTh UHIMBUIYATBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHS ydyeOHOoro mpemmera «buomorusy
BKJIFOUAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIICHAYYHbIC MOHITHS, OTPaKAIOIINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
CHUCTEeMa, HayYHbIH (haKT, MPUHITUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIeIOBAaHUE,  HAOJIOJICHWE, W3MEpPEHHE, OKCIEPUMEHT U JIPYTrux),
yHUBEpCAJIbHbIE ydeOHbIe JAeicTBHUS (ITO3HABaTeJbHbIC, KOMMYHHKATHUBHBIC,

pEryJsTUBHBIE), oOecreynBaroIue dbopmupoBaHue (yHKLIHOHATBHOM
TPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIMH OOydYaloluXcs, CIOCOOHOCTD
oOyJaromuxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJlbHble ydeOHbIE JIEHWCTBUA B
II03HABATEIBbHOU U COLMAJIBHON IIPAKTHKE.

MeranpeaMeTHbIE PE3YNbTaTbl OCBOEHHS MPOrPaMMbl CPEAHEr0 OOLIEro
0o0pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEPCAJIbHBIMH y4eOHBIMHU MO3HABATEJIbHBIMH
NEeHCTBUSAMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUA:

caMoCTOSITENNbHO  (OpMyNIHpOBaTH W aKTyaJU3UpOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPU OCBOCHHHM 3HAHMM IPUEMBI JIOTMYECKOTO MBILUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaium, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJOTMYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSA3M C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACITEIBHOCTU C IOCTABICHHBIMHU LIEISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUI
YKUBOW IPUPOJBI,

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMsS] B paccMaTpUBaEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATh BHIBOJBI U 3aKIOUECHMUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactBa Ui IIPEACTABICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOLUIEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a



TAK)K€  NPOTUBOPEUMH  Pa3HOrO0  pOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH PEIICHHs] MPOOJIEeMbl C Y4ETOM aHAIM3a MMEIOIIUXCS
MaTepHUAIbHBIX U HEMATEepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBaTh KPEATUBHOE MBILLJICHUE IPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCCIeI0BaTEIbCKHE TeCTBHUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEIbCKON U MTPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npooiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB [TO3HAHUS;

UCIIOJIB30BaTh pPa3JWYHbIE BUJbl JEIATEIBHOCTU I10 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpIpeTald, NPeoOpa3oBaHUI0 M NPUMEHEHUI0 B YyueOHBIX
CUTYaIMIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUATIBHBIX TPOEKTOB;

(dbopMupoOBaTh HAYYHBI TUI MBIIUICHUS, BIA€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMY;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHOMN
NESATENBHOCTH U KU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeLIEHUs, HaXOAUTh APIYMEHTHI MJIs JIOKAa3aTelbCTBA
CBOMX YTBEPKJICHMI, 3a1aBaTh NapAMETPbI U KPUTEPUH PELLICHMUS;

aHAIM3UPOBaTh TIOJYYEHHBbIE B XOJ€ PEIHICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHbI MOMCK IEpeHoca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OPUTHHAIBHBIE MOJIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOpPMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaTh



MH(GOPMAIMIO Pa3INYHbIX BUJOB U (POPM Ipe/CcTaBICHUs], KpUTHUECKHU OLIEHUBATh
€€ T0OCTOBEPHOCTh Y HENIPOTUBOPEUNUBOCTb;

(GopMyIMpOBaTh 3alpPOCHl U MPUMEHSATH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omonornyeckoil nHpoOpManruy, HEOOXOAUMOM ISl BBHIIOTHEHUST YUEOHBIX
3ajady;

npuoOpeTaTh ONBIT HUCHOJIb30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBAThH KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ounosnornyeckon uHbopmarmu (cxeMbl, rpaduKku, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOTMYEeCKOM HMH(pOpMalME: MPUMEHATh XHMHYECKUe, (usnyeckue u
MaTeMaTUYeCKUe 3HAKU W CUMBOJIBI, (HopMyIbl, aO0peBHATypy, HOMEHKJIATYpY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJasAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuwu,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHHKATUBHBIMH 1eliCTBUSIMM:

1) oOmeHme:

OCYLIECTBJISATh KOMMYHHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU MO CYIIECTBY OOCYyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHUTENBHO BBINOJHEHHS MpeIaraeMon
3aJlauM, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTh MO3MUIMH APYTUX YYaCTHHUKOB
JMaiora Win JUCKYCCHUH);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILECHMS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTyalluH,
YMETb CMATYATh KOH(MIUKTHI U BECTU MIEPETOBOPHI;

BJa/IeTh Pa3jINMYHbIMU CHOCOOaMU OOILEHUS U B3aUMOJEHUCTBUS, NMOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSIBIIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpeKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIAYAIbHON
paboThI MpU PEIICHUU OMOJIOTHYECKONM MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbI COBMECTHBIX AEHCTBHM C y4éToM oOUIMX
MHTEPECOB U BO3MOKHOCTEHN KaX/10T0 YjeHa KOJUIEKTHBA;



NPUHUMATh [E€JIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiath pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KAauye€CTBO CBOEr0 BKJAJla M KaXXJOTO yYacCTHHMKA KOMAaH/bl B
oO1uit pe3ysbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OIEHMBATHL HAEHU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIUYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIB30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIEM U UX
pEIIeHUS B )KU3HEHHBIX U YICOHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU IIeJIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSAX M MOCTYIKAaxX IO OTHOLIECHHUIO K JKMBOH IMPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO ACSATEIBHOCTD, BBISABIATH
poOIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOSATENIbHO COCTaBJATh IUJIaH pElIeHHs Opo0iemMbl C  yuy€Tom
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHUIA;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacIMpsTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JIeNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW JPYIAUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOM 0Opa30OBaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTHh KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJIAJCTh  HABBIKAMHM  TIO3HABATENBHON  pedieKCHUH KaK  OCO3HAHUS
COBEPIIAEMBIX JECUCTBUM U MBICIUTEIbHBIX MPOILECCOB, HMX PE3YyJIbTaTOB W
OCHOBaHM, UCIOJIb30BaTh MPUEMBI peIeKCUU IJis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLIECHHUS;

YMEThb OILIEHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHaIu3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

OPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTMX IIPU aHajau3€ pe3yJIbTaToB
NEATENbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BEKa.

IHPEJMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTaThl OocBOoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupuyeckue s yueoOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUIbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PA3JIMYHBIX YYEOHBIX CHTyalUsAX, & TAaKKE B pealbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorueid. B mporpamme mnpenmeTrHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJIKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS AKU3HEHHBIX 33714,

YMEHHE PACKpbIBaTh COJAEp)KaHHWE OWOJIOTMYECKUX TEPMHMHOB M MOHSTHM:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M MPEeBpallCHUE
SHEPruu), roMeocTa3 (caMoperyJsisilus), ypoOBHEBAs OPraHU3alUs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHUE (PENPOIYKIIHS ), HACIEACTBEHHOCTh, I3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTUYECKHUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOorMa MOJEKyJIspHON Ouosorun), 3akonbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1eHTpax MHOTrooOpas3usi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTteHuit H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAONIOACHUE U
OMMCAaHUE >KUBBIX CHCTEM, MPOILIECCOB W SIBJICHUM, OpraHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABMKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIECIyEMbIMU BEJIMYMHAMH, OOBICHEHHE I1OJTYYEHHBIX



pe3yJIbTaTOB, UCIOJIB30BAaHHBIX HAYYHBIX NOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJICNSTh CYIICCTBEHHBIEC MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT H
SYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTHU
IPOIECCOB: OOMEHa BEIECTB M MpPEBpALICHHs] 3HEPTUU B KIIETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecCKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo3a,
OIJIOIOTBOPEHUS, PA3MHOKCHHS, WHIUBUAYaJIbHOTO pa3BUTHs OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTH MOJyUYEeHHBbIE 3HAHUS IJI1 OOBSICHEHUS OUOJIIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KHU3HU C LEeNaplo obOecredeHus 0e30IacHOCTH CBOETO 3J0POBbs U 3/I0POBbS
OKPY>KaIOIIUX JIIOJIEH, COOIIOICHHUSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
IPUPOJTHON cpene, MOHUMAHUE HEOOXOIWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBpEMEHHOM  Ouomorui W OMOTEXHOJOTHMH AN palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHblE TIEHETUYECKHE 3aJaud Ha MOHO- H
JUTHOpUAHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleJOBaHUE, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS NJIsl MPEICKa3aHMs HACIEAOBAHUSA MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBINONHATH J1a0OpaTOPHBIE M IMpakTUYECKHEe pPaldOThI, COOIHOAATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BaHUEM;

YMEHHE KPUTUYECKH OIEHUBaTh W HWHTEPIPETHPOBATH HWH(GOPMALUIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MacCcOBOWM MH(OpMAaLUU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCIEKTbl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHUH,
MeAHIINHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE M YCTHBIE COOOIIEHHUS,
000011asi OMOJIOTHYECKYI0 MHPOPMAIUIO M3 HECKOJbKMX HCTOYHHMKOB, I'PAMOTHO
WCIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.

IIpenMeTHBIe pe3ysbTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 11
KJlacce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUIA O MECTE M POJN OMOJIOTUU B CHCTEME Hay4HOTO
3HAHUSA ECTECTBEHHBIX HayK, B (POPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOIO MHMPOBO33PEHHS, O BKJIaJ€ POCCUHWCKHUX U
3apyOeKHbIX yUEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHsI )KU3HEHHBIX 33]1aY;

YMEHHE pACKpbIBaTh COJAEp)KaHHE OWOJIOTMYECKUX TEPMHMHOB M TOHSTHMA:
BUJI, TOMYJIALNSA, TeHO(OHA, SBOIIONUS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIIOLINH,
IPUCIIOCOOJIEHHOCTh OPraHHW3MOB, BHMJI000pa30BaHME, HKOJIOIMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, MPOAYUEHTb, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaAHUA,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE Hu3/Iaratb OWOJOrMYecKue Teopuu (IBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TNIaBHBIX HANpaBICHUN U
nyteit sBomonuu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHHU3alus U MNPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBMKCHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]y HCCIEyEeMbIMH BEJIMYMHAMU, OOBICHEHHE IOTYYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHH, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTHUYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeOlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOIEHHOCTH
OpPraHM3MOB, JIEHUCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpPraHM3MBbI, IEpeHoca
BEILIECTB M TIOTOKA HHEPIHMM B HKOCHUCTEMAaX, AHTPOINOIEHHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
UKJIOB B Ouocdepe;

YMEHHUE TPUMEHSTH IMOJIYyUYCHHBIC 3HAHUS Ui OOBSICHEHUS OUOJOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PELICHUH B IOBCEIHEBHOMU
KHU3HU C LeNplo obecriedeHus 0e30IMacHOCTH CBOETO 3J0POBbS U 3JI0POBbS
OKPY>KaIOIIUX JIFOJIEH, COOIIOICHHUSI HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpese, MOHUMaHUWE HEOOXOAMMOCTH HCIOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOI OMOJIOTUH JIs1 PAIIMOHAIEHOTO TPUPOOTIOIb30BAHHS;

YMEHHE peuiaTh 3JIEMEHTAapHbIE OUOJOTUYECKUE 3aJlauyd, COCTABJISATh CXEMBbI
NEPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMaX (LIETH MUTaHUsA);

yYMEHHUE BBINOJIHATH JIA0OpATOpHbIE M MpakTU4YecKue paboThl, COOIIOIAThH
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHWBATh W HWHTEPIPETHPOBATH HHOOPMAIIHIO
OMOJIOTUYECKOTO COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGPOPMAIINH, HAYYHO-TTOMYJISIPHBIC
MaTepualibl),  paccMaTpuBaThb  IJ00ajgbHbIE  JKOJOTMYECKHE  TPOOJIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIICHHUS,
0000111ast OMOJIOTHYECKYI0 MHGOPMAIINIO U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO yacos D1eKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontposusie | TIpaKTHueckue (uudposbie)
n/m | W TeM NPorpamMmmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
b K
1 buonorus kak Hayka 2 0.5 nommorexa O
https://m.edsoo.ru/7f41¢292
) JKuBble cucTeMBI U X | bubmnoreka [IOK
OopraHusauus https://m.edsoo.ru/7f41¢292
3 XUMHUYCCKUH COCTaB U g 1 bu6nmnorexa [JOK
CTPOCHHE KIETKHU https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 JKuzHenesTeIbHOCTh KIIETK 6
HSHEACHTEARHOCTS IUICTIH https://m.edsoo.ru/7f41¢292
Pazmuoxenue u
5 WHIUBUAYaIbHOE Pa3BUTHE 5 1 bubmotera [JOK
A oy p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnenctBeHHOCTE B g 15 bu6mmoreka [IOK
M3MEHYUBOCTH OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiusi OpraHu3MOB. 3 bubnmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 PesepBHOE Bpe 1
PBHOE Bpenit https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB 34 0 4

[10 [TIPOT'PAMME



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

11 KITACC

KoJymuecTBO yacoB D1eKTPOHHbIE
HaumenoBanue
Ne (uu¢ppossbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMmbl padoThI padoThI
pecypcbl
| OBOJIIOIMOHHAS 9 1 bubnuoreka [JOK
Oonosorus https://m.edsoo.ru/7f41cc74
Bo3nuknoBenue u
2 a3BUTHE KU3HU Ha 9 0.5 bubnmorexa [IOK
p ) https://m.edsoo.ru/7f41cc74
3emiie
3 Opraau3mMsl 1 5 1 bubmuoreka [JOK
OKpy’Karolas cpena https://m.edsoo.ru/7f41cc74
Coo0mrecTBa u
4 IKOJIOTUYECKUE 9 buGnnorexa LIOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
bubnuoreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
. 34 0 2.5

YACOB I10 [TPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos DIeKTPOHHBIE
Ne Tema ypoka Kourpoasbnbie | IlpakTHyeckue Aara unGponbie
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoTbl padoThI
pecypchl
bu6mmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS JKUBOM
npuponsl. [Ipakrnueckas
pabota Ne 1
2 «Hcnonp3oBaHue 1 0.5 bubmmorexa LIOK
’ https://m.eds00.ru/863e6122
Pa3IMYHBIX METOJOB MPH
U3Y4YEHUU OMOJIOTHYECKHIX
00BEKTOBY
3 Buonorudyeckue cucTeMsl, | Bbubmmoreka [JOK
MPOLECCH] U UX U3YUYECHUE https://m.eds00.ru/863e6564
4 XUMHUYECKUNA COCTAB KIICTKU. 1 bubmuoreka [JOK
Bopa u muHepanbHbie cOnU https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 bubnuorexa [JOK
OcIKOB https://m.eds00.ru/863e6b72
DepMeHTHI —
OMOJIOTHUECKUE Eub OK
6 KaTaJau3aTophbl. 1 0.5 nomoreka L

JlaGopaTtophnas pabota Ne 1
«/3yueHne KaTaIuTHYECKOU

https://m.edsoo.ru/863e6b72



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

AaKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMuiIa3bl WK
KaTaJasbl)»

Jlenenue knetku. MuTo3.

Bbu6morexa [JOK
7 YTAeBOEL. JIMIHAL! https://m.eds00.ru/863e6870
g HyxknenHoBbIe KUCIIOTHI. bubmuorexa [IOK
ATO https://m.edsoo.ru/863e6d5¢c
Hcropus u metoasl
9 U3Y4EHHUS KIIETKU. Bubmmorexa LIOK
https://m.edsoo.ru/863e6e88
Kiterounas teopus
10 Kinerka kak memnocrHas
JKHBas CUCTEMa
CtpoeHue 3yKapruOTHYECKON
kietku. JlaboparopHas
paborta Ne 2 «M3yuenue
CTPOEHUS KJIETOK PACTCHUH, bu6mmoreka [IOK
11 KHUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX
MUKpOIIpenaparax u ux
OTIICaHUE
12 OOMeH BeIecTB Win bubmuoreka [JOK
MeTab0JIN3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Porocumres. XemocuHTes https://m.edsoo0.ru/863e7¢98
. bu6mmoreka [JOK
14 DHepreTudyeckuii o0OMeH https://m.edsoo.r/863¢Tage
15 JKW3HEHHBIN UK KIETKH. 0.5 bubmuorexa [JOK

https://m.edsoo.ru/863e7dc4



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

JlaGopaTtopnast pabota Ne 3
«HaOmronenne murosa B
KJIETKaX KOHYHMKA KOPEeIIKa
JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

buocunres Oenka. Peakmus

Bbu6moreka [JOK

16
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796e

17 Tpancasaus — OuocuHTes3 bubnuoreka [IOK
Oenka https://m.eds00.ru/863e796¢

18 Hexnetounsie ¢hopMbl bubnuorexa [JOK
JKU3HU — BHUPYCHI https://m.edsoo.ru/863e7540

bu6mmoreka [{OK
®opMbl pa3MHOKEHUS

19 . https://m.eds00.ru/863e81b6
OpraftsMoB https://m.edsoo.ru/863e831e

20 Meiios Bbu6mmoreka [JOK

https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
O11010TBOpPEHHE. BuG 110K
nonmoTexa

21 JIab 6orta Ne 4 0.5

abopatoprai pabota https://m.edsoo0.ru/863e81b6
«3ydyenue crpoenus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

” NunuBuayanbHOE pa3BUTHE bu6mmoreka [IOK
OpPraHu3MOB https://m.edso0.ru/863e8436
I'enernka — Hayka o

23 HACJICJICTBEHHOCTH U bubmmorexa [IOK

g https://m.edsoo.1u/863e8612
W3MEHYHUBOCTH
24 3aKOHOMEPHOCTH bubnuorexa LIOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

HaCJIeIOBaHHS TPU3HAKOB.
Monorubpumnoe
CKpeIMBaHHE

https://m.edsoo0.ru/863e8878

25

Jurubpunxoe
CKpelIuBaHue. 3aKOH
HE3aBUCHMOTO
HaCJIeJOBaHUsI IPU3HAKOB

Bbu6mmoreka [JOK
https://m.edsoo.ru/863e89a4

26

CueruieHHOe Hacae0BaHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yJIbTaToOB
MOHOTHOPHIHOTO U
JTUTHOPUTHOTO
CKPCILIUBAHHS Y IPO30(HITBI
Ha TOTOBBIX
MUKpPOIIpEnapaTax»

0.5

bu6mmoreka [{OK
https://m.edso0.1ru/863e8c60

27

I'enetuka moia.
HacnegoBanue npu3HakoB,
CLEIUIEHHBIX C IIOJIOM

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

28

MN3MeHYMBOCTb.
Henacnencrsennas
U3MEHYHMBOCTD.
JlaGopaTopHnas pabota Ne 6.
N3yuenue

MO (DUKAITIOHHOM
U3MEHYMBOCTH, IIOCTPOCHUE
BApUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBOI»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

29

Hacnencrsennas

0.5

bubmuoreka [JOK



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

U3MCHYUBOCTD.
JlaGopaTopHnas pabota Ne 7.
«AHanu3 MyTanun y
Ipo30(UIIbl HAa TOTOBBIX

https://m.edsoo.ru/863e8efe

MUKpOIIpenaparax»
30 I'eneTnka yenoBeka 1 bubmorexa LOK
https://m.edsoo.1u/863e8d78
Pe3epBHBIiT ypOK.

31 O0001IEeHME 110 TEME 1
«HacnencTBeHHOCTD U
M3MEHYUBOCTb OPTAHU3MOBY»

1 Cenekius Kak HayKa U 1 bubnuorexa [JOK
nporecc https://m.edso00.ru/863e9214
Metonabl 1 foCTHKEHUS

33 CEJEKI[NU PACTEHUN U 1 bubnuorexa LIOK

HHH P https://m.edsoo.ru/863e¢9214
SKUBOTHBIX

34 buorexnonorus kak orpacip 1 bubnnorexa [JOK

[IPOU3BOJICTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoanuyecTBO 4acos

DJIEeKTPOHHbBIE
Ne Tema ypoka Kontpoabubie | IlpakTuueckue Aara uuppoBbie
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
padoTsbI padoThI
pecypchl
| OBOJIIOIHA U METOABI €€ | bu6nmoreka [JOK
W3yYEHHUS https://m.edsoo.ru/863ea20e
Ucrtopus pazsutus
2 MIPEICTABICHUI 00 1 bubmorexa HOK
beA https://m.eds00.ru/863e9570
ABOJIIOITUHU
bu6mmoreka [JOK
3 M 1
HKPOIBOTHOMHA https://m.edsoo.ru/863e9¢cle
[Honmynsauus xax
3J€MEeHTapHas eANHUIA
BHJIa M DBOJTFOLINH. Eu6 1OK
noIMoTEKA
4 JlabopaTtopHas pabota Ne 1 1 0.5
patopras pabot https://m.eds00.ru/863e99c6
«CpaBHEHME BUJIOB 110
MOP(OIOTHIECKOMY
KPUTEPHUIO»
BIDKYIIIME CUITBI
5 (I;HGMZIZ]-;& HbIE (PaKTOPHI) 1 bubmmorexa [TOK
P p https://m.edsoo.ru/863e9da4
ABOJIIOITUHT
6 EctectBenHsblit 0TOOp 1 €ro 1 bubnuorexa [IOK
(bopMsI https://m.edsoo.ru/863e¢9ed0
PesynpTatsl sBOIIONMY:
bu6mmoreka [{OK
7 MPUCTIOCOOTIEHHOCTh 1 0.5

OpraHnu3mMoOB U

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

BUJI000pa3oBaHueE.
JlaGopaTtopnast pabota Ne 2
«Omnucanue
MPUCTIOCOOTICHHOCTH
opraHusma u e€
OTHOCUTEIILHOTO XapaKTepa

Hanpasnenus u mytu

bu6mmoreka [IOK

AHTPOIIOTCHE3a

8 MaKpO3BOJIIOIUA https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOMIONNAN
10 HcTopus xu3Hu Ha 3emiie U
METOJIbI €€ U3YUECHUS
1 ['unoTe3pl npoucxoxaAeHUs bubmmorexa [IOK
JKU3HM Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emiie bubmuoreka [JOK
I10 3paM U Iepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUN
pPacTUTEIHHOTO U KUBOTHOTO
mupa. [IpakTudeckas padora
13 Ne 1 «M3yuenune 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863ea8bc
MCKOTIAeMBIX OCTaTKOB
PACTCHHIA U )KHUBOTHBIX B
KOJUTCKITHSIX)
14 CoBpemMeHHas cuctema bubnnorexa [JOK
OpraHH4YECKOro MHUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YEI0BEKA bu6mmoreka [IOK
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2¢c
16 JIBrokymiue cuibl (haKToOphI) bubnmorexa [JOK

https://m.edsoo.ru/863ead44



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

17

OcCHOBHBIE CTaaUHA
9BOJIIOIMHY YeI0BEKa

18

Yenoseueckue pacsl U
IPUPOJIHBIE aJanTallH
4esioBeKa

bu6mmoreka [JOK
https://m.edsoo.ru/863eaeca2

19

PesepBHbIii ypoOK.
O06o061ieHue o Teme
«Bo3HUKHOBEHUE U
pa3BUTHE KU3HU Ha 3eMIIe»

20

OKonorusg Kak HayKa

21

Cpenpl oOuTanus u
9KOJIOrHYecKue (HakTopbl

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

22

AbuoTtnueckue GpakTopsl.
JlaGopatopnas pabota Ne 3.
«Mopddonoruueckue
0COOEHHOCTH pacTeHUH U3
Pa3HbIX MECT OOUTAHUY.
JlaGopaTopHnas pabota Ne 4.
«BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB
KOJIeyca

0.5

Bbu6mmoreka [JOK
https://m.edsoo.ru/863eb10e

23

buoTtnueckue hakTopsl

bu6mmorexa [JOK
https://m.edsoo.1ru/863eb348

24

DKOJIOTHYECKHUE
XapaKTEPUCTUKU
nonyJsauuu. [Ipakruueckas
pabota Ne 2 «IToacuér
IJIOTHOCTH MOMYJISILUN
Pa3HBIX BUJOB PACTCHUID

0.5



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

)5 Coo0mecTBa OPraHu3MOB — i bubmmoreka [JOK
OMOIICHO3 https://m.edsoo.ru/863eb46a

2% DKOJIOTUYECKHUE CUCTEMBI ) bubmuoreka [JOK
(3KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNn
9KOCUCTEMBI.

27 DKOJIOTHYECKUE TUPAMUIbI 1 bubmorexa HOK

. PaMHBL. https://m.eds00.ru/863eb5fa

CBoiicTBa IKOCUCTEM.
Cykrueccust

28 [IpupoaHbIe S5KOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE 1
9KOCUCTEMBI

30 Buocdepa — rnobanbHas | bubnuoreka [IOK
AKOCUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHU | bubnuorexa [JOK
CyIIeCTBOBaHUS OMOChEphI https://m.edsoo0.ru/863ebd 16
UenoseuecTBo B bnochepe

32 1
3emn

13 CocyniecTBOBaHUE TPUPOIBI 1 bubnnorexa [JOK
U 4eJI0BEYeCcTBa https://m.edsoo.ru/863ebale
Pe3epBHBIiT ypOK.
O000111eHHE TEMBI

34 1
«Coo01ecTBa u
9KOJIOTHYECKHUE CUCTEMBD»

OBILEE KOJIMYECTBO YACOB 34 ’s

I10 ITPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBEPA30OBATEJILHOM ITPOT'PAMMBI

IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOW MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

CchopMupoBaHHOCTh 3HAHUM O MeCTe M pOJU OHOJOTMH B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa U HAyYHOTO MHUPOBO33PEHHUS; O
BKJIa/Ie POCCUHCKUX U 3apyOeXHBbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruy; (yHKIMOHAIBHOW TI'PaMOTHOCTH 4YeNlOBeKa MJIsi PelIeHHs

KU3HCHHBIX 3aJa4

YMeHHE pacKphIBaTh COJACpPKAHUE OWOJOTHYECKUX TEPMHUHOB H
MOHSATUHN: )KU3Hb, KJIETKA, OPraHu3M; MeTa0oym3M (0OOMEH BEIIECTB U
IIpEBpaLCHUE DJHEPruM), IOMEocTa3 (caMOperyJsiius), ypOBHEBas
OpraHM3aIysl KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHUE (PEMPOTYKITHS),

HaACJICACTBCHHOCTb, UIBMCHYUBOCTb, POCT U PA3BUTHC

YMeHue uznaratb OMOJIOrMYecKre TEOpHH (KJIETOYHAasi, XpOMOCOMHas,
MyTaimoHHas ), 3akonbl (I'. Menngens, T. Moprana, H.1. BaBusosa) u
yuyeHHs (0 LEHTpax MHOrooOpas3usi U MPOUCXOXKJIEHUS KYJIbTYPHBIX
pactennii H.J1. BaBuiosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K

KUBBIM CUCTEMaM

YMeHue BIaAeTh METOJAMU HAY4YHOTO TIO3HAHHUSA B OHOJNOTHH
(HaOnrofieHHe W OIMHCAaHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHU;
OpraHu3anusi W I[pOBEJEHUE OHOJOTMYECKOro  SKCIIEPUMEHTA,
BBIJIBU)KEHWE  TUIIOTE3bl;  BBISIBIIEHHE  3aBUCUMOCTH  MEXKIY
UCCIIElyeMbIMU BEIIMYMHAMH, OOBSICHEHHE TOJTYYEHHBIX PE3yJbTaTOB,
WCIIONIb30BAaHHBIX HAYYHBIX MOHITHHA, TEOPHH W 3aKOHOB; yMEHHE

JCJIaTh BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX peBy.HBTaTOB)

10 KVIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

1

2

3

4

5

VMeHHe BBIACIATh CYIICCTBEHHbIC TMPH3HAKH BHPYCOB, KIETOK
IMPOKapuoT MW JBYKaApHOT, OOAHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHM3MOB;  OCOOEHHOCTH TMpPOLIECCOB OOMEHa  BEIIeCTB U
NpeBpallleHus] 3HEPrUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO U
JHEPreTUYecKOro  OoOMeHa,  XEMOCHHTE3a,  MHUTO3a,  Meilo3a,
OIINIOAOTBOPCHUA, Pa3MHOXKCHU, WHAUBUAYAJIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€HE3)




VYMeHnne IIPpUMCHATH IMOJIYUCHHBIC 3HaHUA JJIsA 00BICHEHHUS

OHMOJIOTMYECKHUX TMPOIIECCOB U SBJICHHMA, ISl MPUHATHS MPAKTUICCKIX
pelIeHni B MOBCEHEBHOW KU3HU B IENAX oOecrieueHus: 6€301MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPaMOTHOTO OKpYKarolllell  IPUPOIHOU

IIOBCACHUA B cpeac;

IIOHMMaHHC HGO6XO,Z[I/IMOCTI/I HCII0JIb30BaHUA ,[[OCTI/I)KGHI/Iﬁ

COBpeMCHHOﬁ Ouosorun W OHMOTEXHOJIOTHI AJid palfMOHAJIBHOT'O

MPUPOIONIOIB30BAHUS

YMeHue pemarh 3J€MEHTapHble T'€HETHMYECKUE 3a/auyd Ha MOHO- U
JUTHOPHUIHOE CKpPELMBaHUE, CLEIJIEHHOE HAacje0OBaHUE; COCTaBJIATh
CXeMbl ~ MOHOTHOPUIHOTO

CKpClIrMBaHUA JJIsA MMpEaACKasaHuA

HACJIEA0BAHMS IIPU3HAKOB Y OPraHU3MOB

YMeHHue BBIOMHATH J1a0OpaTOpHbIE M MPAKTUYECKHE PabOTHI,

coOmonarh mpaBwia mpu pabore ¢ ydyeOHBIM M J1a0OpaTOPHBIM

000py1I0BaHHEM

YMeHHne KpUTHYECKH OLEHHBATh U HWHTEPHPETUPOBATh MH(OPMAIIHIO
OMOJIOTMYECKOTO COJIEpKaHMsl, BKIIOYAOLIYIO IICEBJOHAYYHbIE 3HAHMS
U3 pa3nuuHbIX UCTOYHUKOB (CMM, HayuHO-TIONyJIsipHBIE MaTepUallbl);
ATUYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHUI B OHONIOTHUH,

MCAUIINHE, OHMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
0000111251 OMOJIOTHYECKYIO WH(OPMAITUIO M3 HECKOJBKHUX HCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BAaTh MOHSATANHEBINA amnmapar ouoJoruu

11 KIIACC

Kon
MPoBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeiHero 001ero o0pa3oBanusi

CdhopmupoBaHHOCTh 3HAHUH O MECTe U POJH OUOJIOTUU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHUS; O
BKJIAJIC POCCHHMCKHX M 3apyOC)KHBIX YUYEHBIX-OHMOJIOTOB B Pa3BUTHE
Oouonornu; (HyHKIIMOHATLHOW TPAMOTHOCTH YENIOBEKA ISl PEIleHUs

JKN3HCHHBIX 3aJa4

YMeHue pacKpbIBaTh COJCpKAHWE OMOJIOTMYECKUX TEPMHHOB U

MOHATUI: BUJ, TOIYJIAIUSA, TeHOMOH, SBOJIONUS, IBUKYIIHE CHJIIBI




(dakTopsr) ABOJTIOIINH, MPUCTIOCOOICHHOCTh OpTaHU3MOB,
BU000pa30BaHue, HKOJIOTUYECKUE baxTopsl, IKOCHCTEMA,
MPOYLIEHTHI, KOHCYMEHTHI, pPEIYLEHTHI, enu MUTAHMS,

AKOJIOTHYECKasl MUpaMKia, OMoreoreHo3, ornochepa

YMeHue uznaraTb OMOJIOTHUECKUE TEOpUHU (3BOMIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYEeCKass TEOpHUs  DBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apoasiieBoro cxojactsa K.M. bapa, yepenosanus
IJIaBHBIX HampasjieHud u nmyrtei spomonuu A.H. CeBepiiosa, yueHus o
owmochepe B.M.  Bepnanckoro), ompenensTh  TpaHUIBI  HX

IMPUMCEHUMOCTH K JKUBBIM CUCTEMaM

YMeHHe BIAACTh METOJAaMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmroIeHNEe W OIMMCAaHUE >KUBBIX CHUCTEM, IPOIECCOB U SBICHUU;
OpraHm3anusi W TPOBEIEHUE OHOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIIBIDKGHHWE  THUIOTE3bl;  BBISIBICHHE  3aBUCUMOCTH  MEXKIY
HCCIICTyeMbIMU BEJIMYMHAMH, OOBSICHCHHE MOJIYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHITHA, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTb BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX p€3y.HBTaTOB)

Ymenue BBIJIETISTh CYILLIECTBEHHbBIE MIpU3HAKU CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BMJIOB, MOMYJSIUMN, MPOAYIEHTOB,
KOHCYMEHTOB,  pPEOyLIEHTOB,  OWOTeOIleHO30B U  JKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEACTBEHHON W3MEHYUBOCTH,
€CTeCTBEHHOTO OTOOpa, BUAO0OPa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBUS HKOJOTMUECKUX (DAaKTOPOB Ha OpPraHU3MBI,
[epeHOca BELECTB U MTOTOKA SHEPTUU B SKOCUCTEMAX, AHTPOIIOTEHHBIX
M3MEHEHUH B DKOCHUCTEMAaxX CBOEU MECTHOCTH, KPyTOBOPOTa BEUIECTB U

OMOTreOXMMHYSCKHX IMKIIOB B Onochepe

VYMeHnne IPpUMCHATH IIOJIYUCHHBIC 3HaHUA JJIsA 00BICHEHHUS
OHMOIOTHYECKUX mponeccoB 1u SIBJICHI/If/'I, AJId TIPUHATHA MPAKTHYCCKUX
peleHuii B MOBCETHEBHOMN KHU3HM B LIEIsX oOecrieueHus 0€30MacHOCTH
CBOET'0 3/J0POBbS U 3[J0POBbs OKPY>KAIOLIMX JII0JIeH, COOII0AEHUS HOPM
IPAMOTHOTO IIOBEJEHUS B  OKPYKAIOLIEHM MPUPOJHOM  CpEXE;
IIOHUMAaHUC HGO6XOI[I/IMOCTI/I HCIIOJIB30BaHUA ,[[OCTI/I)KGHI/Iﬁ

COBpeMeHHOﬁ Ouoorun JJI PallMOHAJIBHOT'O IPUPOAOIIOJIB30BAHUSA

VYMmenue pelmiaTth 3JICMCHTAPHBIC OMOJIOTHYECKIUE 3aJda4yu, COCTaBJIATHb

CXEMBI IICPCHOCA BCUICCTB U SHCPIr'U B SKOCUCTEMAX (I_IeHI/I HI/ITaHI/IH)

YMeHHe BBIMIONHATH JIA0OpATOPHBIE U TMPAKTUYECKUE PadoTHI,
coOmoaTh TpaBWia Tpu padboTe ¢ Y4eOHBIM M Ja0OpPaTOPHBIM

o0opyI0BaHUEM




YMeHne KpUTHUECKU OLEHUBATh U HWHTEPIPETHUPOBATH MH(GOPMALUIO
OMOJIOTUYECKOTO COJIEePKaHMsI, BKIIOYAOUIYIO TICEBIOHAYYHbIC 3HAHHS

U3 pa3nuuHbIX ucTouyHNKOB (CMU, Hay4HO-IOMYJIsIpHBIE MaTepUabl);

? paccMmarpuBaTh rino0aabHbIE HKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, (POPMHUPOBATh MO OTHOIICHHIO K HUM COOCTBEHHYIO
HO3UIHUIO
YMeHne co3aBaTh COOCTBEHHBIC HCHMEHHBIC M YCTHBIE COOOIICHUS,
10 00001m1ast GMOIOTHYECKYI0 HH(POPMALIMIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

I'paMOTHO HCII0JIb30BAaTb TTOHATHHHBINA alrrapar ouoIoruu




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaAHUSA

buonorusa xak HaykKa

1.1

buonorus — wayka o xuBoil mpupone. Ponp Ouonoruu B QopmMHpOBaHUU

COBPEMEHHOW Hay4yHOU KapTHUHBI Mupa. CucTemMa OMOIOTHYECKUX HAYK

1.2

Meroasl MO3HAHUS KUBOW NPHPOJB! (HAOMIOAEHME, HKCIEPHMEHT, ONMCaHHE,
W3MEpeHue, KIacCUpUKAIMi, MOJECIUPOBAaHUE, CTaTHCTHYECKas o00paboTka

JTAHHBIX )

JKuBbIe cUCTEMBI U UX opraHnu3anus

2.1

Xusbie cucremsl (OMOCHCTEMBI) Kak npeaMeT u3ydeHus Ouonoruu. CBoiicTBa

O6uocucTeM U UX pazHooOpasue

2.2

YpoBHM OpraHuzalu OHOCHUCTEM: MOJICKYJISAPHO-TEHETUYECKUH, KICTOYHBIH,

OpraHU3MEHHBIH, MOMYIALINOHHO-BUIOBOMH, SKOCUCTEMHBIN, OMOChEepHbII

XUMHYECKHUM COCTaB U CTPOCHUC KIICTKH

3.1

XHUMHUYECKUM COCTaB KJIETKHM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTBI,
MUKPOIJIEMEHTEL. Boz[a U MHUHEpAJIBHBIC BCHICCTBA. (DYHKI_[I/II/I BOAbI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HOI[I[Cp)KaHI/IG OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crpoeHue OenKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3zameHnMble ¥ 3aMEHUMBIE AMMHOKHCIOTHL. AMMHOKHCIOTHBIM COCTaB.
YpOBHH CTPYKTYpHl O€IKOBOI MOJIEKYJIbl (IepBUYHAsL, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAs CTPYKTypa). XHMHYEecKHe CcBoiicTBa OenkoB. buonornueckue
¢GbyHKIUN OEIKOB.

depmeHTHl — OMoOJOrHyYecKue KaTamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cneunduyHoctb. Kodepmentsl. Burtamuubl. OTnuuuns

(bepMeHTOB OT HCOPTaHUYCCKHUX KAaTaJIU3aTOPOB

33

VYrneBoasl: MOHOCaxapuabl (IIIOKO3a, pubo3a U JAe30Kcupu003a), Iucaxapuisl
(caxapo3a, JakTo3a) W TMoOJUcaxapuibl (Kpaxmai, TJIWKOTEH, IeJIII0JI03a).
Bronornveckne GyHKINN YTIIEBOIOB.

Juruapl:  Tpurimuepuabl,  crepounabl,  ¢ochomunuasl.  ['mapodpunbHo-
rupodoOHble cBoiicTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHEHHE

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

34

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJI€MHOBBIX




kucior. Crtpoenne u (ynkmuu JHK. Ctpoenne m ¢dynkmuum PHK. ATO:

CTpoeHue U (HyHKIMU

3.5

Hwuronorus — Hayka o kierke. Kierounas teopusi. MeToapl n3y4eHus KIETOK

3.6

Knerka kak nenoctHas >kuBasi cucrema. OOmue MpHU3HAKH KIETOK: 3aMKHYTast
HapyxHass MemOpana, monekynsl JJHK kak remernyeckuii ammapaT, cuctema

cuHTe3a Oelika

3.7

Tunbsl KIETOK: dyKapuoTHyeckas u mpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHUeckoi  kieTku. Kiierounas crenka Oakrtepuit. CrtpoeHue
dyKapuoTHuecko KjeTku. OCHOBHBIC OTJIMYMS PACTUTEIHLHOM, KXUBOTHOU M

I'pUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIHMKC, WX
¢ynkuun. [Inazmarudeckas memOpana, e€ coiicTBa u pyHkimu. Llutoriazma u eé
opranouzabl. OqHOMEMOpaHHBIE OPraHOMIBI KIETKU: SHIOIUIA3MATHYECKasi CEeTh
(BIIC), ammapar ['ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJPUH, TUIACTUABL. [IpOMCXOXKICHHEe MHUTOXOHAPHHA W TUIacTuA. Buuer
wiactu. HememOpaHHbIE OpraHOMIbI KIIETKH: PUOOCOMBI, KJIETOYHBIH LIEHTP,

PECHUYKH, KT'YTUKH. CDYHKI_[I/II/I OpraHoOuaO0B KJICTKH. Bxmouenus

3.9

Snpo — perynsTopHbiil HeHTp KieTkd. CTpoeHue sjpa: siiepHas 000J04Ka,

KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKC

}KI/I3HG,Z[CSIT€J'II)HOCTB KIICTKHU

4.1

OOmeH BemiecTB, WM META00IU3M. ACCUMUIAIUA (TUIACTUYECKUA OOMEH) H
JTUCCUMUIISIINASA (PHEPTETUUYECKU OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIlecca
MeTabonu3ma. Turbel oOMeHa BemecTB: aBTOTPOGHBINA U rereporpodHbid. Ponb

(l)epMeHTOB B oOMeHe BCIICCTB U IPCBPALICHUN SHCPIUU B KIICTKE

4.2

®otocunre3. CBeroBas U TeMHOBas ¢a3bl porocunTesa. Peakiun portocunresa.
D¢ dexTrBHOCTH (POTOCHHTE3a. 3HaYeHUE (OTOCHHTE3a JUIS JKU3HM Ha 3emuie.
Brusiane ycimoBwid cpenbl Ha  (OTOCHHTE3 W CHOCOOBI TIOBBIICHHS €TO
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTe3upykonme Oakrepun. 3HaueHHE XEMOCHUHTe3a IJis

JKA3HU Ha 3emie

4.3

DHepretudeckuii oOMeH B KieTke. PaciiernyieHue BeIIECTB, BBIACTICHHE U
aKKyMYyJIIPDOBaHME OHHEPrud B KIETKE. OTambl HSHEPreTHUecKOro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucimoponHoe okucieHue, WIM KJIETOYHOE

npixanue. DPPEeKTUBHOCTh YHEPTeTUIECKOTO OOMEHa

44

Peakuuu matpuunoro cuntesa. I'eneruueckas unpopmanus u JIHK. Peanusanus

TCHETUYECKOM MH(pOpMaluu B KIeTKe. ['eHeTHMYecKHil KOoJ M ero CBOMCTBA.




Tpanckpunuus — matpuunblii cuHre3 PHK. Tpaucmsiuust — 6uocuntes Oenka.

KonupoBanue amuHokucaot. Posb pubocom B OnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3HM — BHpYCHL. Mctopus otkpeitusi BupycoB (/.M.
WBanoBckmii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHuMH, JXKUBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oynurens CITNa.

[Mpodunakrrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHUIMA

PasMHOXEeHME 1 HHIUBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

5.1

Knerounslii 1Mk, WM SKU3HEHHBIM LMK KieTku. MHTepdaza u mMuTos.
[Iponeccrl, mporekaromye B UHTEpdasze. Permmukanus — peakiust MaTpUuHOTO
cureza JIHK. Crpoenue xpomocoM. XpoOMOCOMHBIM HabOp — KapHOTHIL
JIumiouHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE ~ HAOOpBL.  XPOMATHIBI.
[luronornyeckne OCHOBBI Pa3MHOXEHUS W HUHAUBUAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne kierkn — wmuto3. Craauu mutos3a. IIpomecchl, mpoucxopsiue Ha

PAa3HBIX CTAAUAX MUTO34A. buonorundyeckuii CMBICIT MUTO3a
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@dopMbl pa3MHOKEHHMsI OpPraHu3MoB: Oecrojoe W mojoBoe. Bunael Oecrnosoro
pPa3MHOXKEHHUA: JIeJIeHHe HaJBOe, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBeHHOE

KIIOHMUPOBAHUC OPraHU3MOB, €0 3HAUCHUC IJIS1 CCIICKIUN
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[TonoBoe pa3zMHOMXKEHUE, €ro OTJINYUs OT O€CIOI0ro.
Meiio3. Craguum wmeiio3a. Ilpoueccsl, mpoucxoisuiMe Ha CTaausIX MekHo3a.
[ToBegenue xpomocom B Mmeio3e. Kpoccunrosep. buonoruueckuid CMbICIT M

3HaYEeHNE MEN03a
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I'ameTorenes — mporecc 00pa3oBaHMS MOJIOBBIX KIETOK Y JKUBOTHBIX. [looBBIC
JKCJIC3bl: CCMCHHUKU U ANYHHUKU. O6pa3OBaHI/IC M Pa3BUTHUC MOJOBBIX KJIETOK —
raMmer (CrepMaTo30uj, SUIEeKIeTKa) — ciepMaToreHe3 u oorere3. OCOOEHHOCTH

CTPOCHUA HﬁHCKHeTOK " ClICpMaToO30Ma0B. OHJ'IO,I[OTBOpeHI/Ie. HapTeHoreHea

5.5

WnpuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAJIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATILHOTO PAa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobseHue, racTpyisuus, opraHoreHe3. IloctamOpuonansHoe pa3Butue. Turbl
NOCTAMOPHOHANIBHOTO PAa3BUTHA: MpPSIMOE, HENpsMoe (JIMYMHOYHOE). Brusaue
Cpezibl Ha pa3BUTHE OPraHU3MOB; (DaKTOpbI, CIOCOOHBIE BBI3bIBATh BPOXKAEHHBIE
YpOZCTBa.

Poct u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,

CTaluu pa3BUTUSA

HaCJIGIICTBCHHOCTB U USMCHYUBOCTb OPTraHN3MOB




6.1

[Ipenmer u 3agaun reHeTuku. Vicropus pa3BuTHs TeHETUKU. Bkian poccuiickux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TIEHETUKU. MeETonbl TI'eHETUKU
(rubpu0I0TNYECKUH, LIUTOI€HETUYECKUH, MOJICKYJISIPHO-TEHETUYECKUIA ).
OcHoBHbIE TeHETHYECKUE NOHATHA. ['eHeTHYecKass CUMBOJIMKA, HCIIOJIb3yeMasl B

cXeMax CKpEeIINBaHUI

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUs TMPHU3HAKOB, ycTaHOBIEHHble . Menpaenem.
MoHOTHOPUIHOE CKpelIMBaHUE. 3aKOH eIUHO00pa3us THOPHIOB TIEPBOTO
nokoneHus. IlpaBuiio [OMUHUpPOBaHUA. 3aKOH pAaCHICIUICHHUS MPU3HAKOB.
I'umote3a unctoThl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpugHoe ckpeuMBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBaHUS MPU3HAKOB.
[{utoreHeTn4yecKkne OCHOBBI JIUTHOPUIIHOTO CKpPEIIMBAHUSA. AHAIU3UPYIOIICe
ckpeuuBanue.  Vcrnonp30BaHWE — aHANM3UPYIOMIETO  CKPELIMBAHMUS — JJiA

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

CuerieHHoe HaclenoBaHue mpu3HakoB. Pabora T. Moprana mo cuenjieHHOMY
HAcJeIOBaHUIO TreHoB. Hapyiienwe cremieHuss TE€HOB B pe3ylibTaTe
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enetuka nona. XpoMOCOMHOE OIpEAeNieHHE Moja. AyTOCOMbI U IIOJIOBbIE
XxpomMocombl. ['oMorametHele M TeTeporameTHble opraHu3mbl. HacrienoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. Buabl M3MEHYMBOCTH: HEHACJICACTBEHHAs W HACIIEICTBEHHA.
Ponp  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOJIU(UKAIMOHHOH HW3MEHYMBOCTU. BapualmoHHBIA psii U BapHALMOHHAsS
kpuBad. Hopma peaknum npusHaka. KoindecTBEHHbIE M Ka4€CTBEHHBIE

MPU3HAKK U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnenctBennasi, wiM TeHOTUIHMYECKas, W3MEHYHMBOCTb. KoMOuHaTHBHAs
W3MEHYMBOCTb. Melo3 U TOJIOBOM TMpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHUYMBOCTH. MyTalMoOHHAas W3MEHYMBOCTh. Kilaccupukamus MyTaruii:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYUHBl MyTaluid. MyTareHHbie
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacIEeACTBEeHHON n3MenurBoctyu H.M.

BasuiioBa

6.6

I'eneruka uyenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
4eJI0BeKa: TCHCAIOTUYCCKUM, OJIM3HEIOBBIH, [IUTOTrCHETUYCCKUI,
OMOXMMHUYECKUH, MOJEKYIsIpHO-reHeTuueckuil. CoBpeMeHHOe oOmpeaeeHue
TFE€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nmomonipto III[P-ananm3a. HacnencrBenHple 3a0ojieBaHUs dYeIOBEKa: TCHHBIC
00s1e3HU, OOJIE3HH C HACIEACTBECHHOW MPEIPaCIIONIOKEHHOCTBIO, XPOMOCOMHEIE

6one3nu. Comartuyeckue W TEHEpAaTUBHbIE MyTanuu. [IpHHIMOBI 310pOBOTO




06pa3a KHW3HU, AUArHOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I U JICHCHUSA T CHCTHUYCCKUX
0ome3neil. MeanKo-reHeTUYECKOe KOHCYJILTUPOBAHNE. 3HAYCHNUE MEIUIIUMHCKON

TCHCTUKHU B IIPCAOTBPALICHUN U JICUCHUH IT'CHCTUYICCKUX 3a00JIeBaHU YEIIOBEKa

CCJIeKLII/IH OpTraHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka W Ipolecc. 3apoKIEHUE CENeKUUH U JTOMECTHUKALIMS.
Yuenne H.MA. BaBunoBa o0 TIleHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJbTYPHBIX pacTeHui. LIeHTphl TPOUCXOXKICHHS JOMAITHUX KUBOTHBIX. COpT,

MOpo/a, MTaMM

7.2

CoBpeMeHHbIE METOJbl CelNeKIUH. MaccoBbIi U HMHAUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM PAcTeHUH M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
CKpelBaHue — HMHOpuAMHI. Yuctas nuHus. CKpelMBaHUE YHCTBHIX JIMHHM.
I'eteposuc, nnu rubpuaHas cuna. HepoJcTBeHHOE CKpelMBaHUE — ayTOPUINHT.
Otnanénnas rulpuamszauus u €€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHUE IOJIMILIONAOB. JIOCTMIKEHMS CEJIEKLIUU DPACTEHUM, >KUBOTHBIX M

MHUKPOOPTaHNU3MOB

7.3

buorexHonorust kak oTpacib IPOU3BOJACTBA. ['€HHas WHXKEHEpUsa. OTallbl
co3nanusi pexkomOmHanTHOW JIHK wm Tpancrennpix opranm3moB. Kietounas
umxeHepus.  Kierounele  KynbTypbl. MUKpPOKJIOHAJIbHOE  Pa3MHOXKEHUE
pacrenuii. KiloHMpoBaHME  BBICOKOIIPOAYKTHBHBIX  CEIBCKOXO3IMCTBEHHBIX
OpPraHu3MoOB. DKOJOrHMUecKue M 3Tudeckue npodmemsl. MO — renermdecku

MOI[I/I(bI/II_[I/IPOBaHHBIC OpraHU3Mbl

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOJIOLMOHHAA OUOIOT U

1.1

DBOJIIOLIMOHHAS TeOpus U €€ MeCTO B OHOJIOTHH.

CeugerensctBa  3BOMOLMHU.  [lameoHTOJIOrMYECKHe:  TOCIIENOBATEIBHOCTh
MOSIBIICHUSI BHUJOB B MAJEOHTOJIOTMYECKON JIETOMUCH, MNEepeXOoAHble (HOPMBI.
buoreorpaguueckue: cxoactBo u pasznuuue ¢ayH U (Iop MaTepuKoOB U
OCTPOBOB. DMOPHOIOTHYECKHE: CXOJICTBA U PA3INUMs 3MOPUOHOB pa3HbIX BUI0B
IIO3BOHOYHBIX. CpaBHI/ITC.]'H)HO-aHaTOMI/I'-IGCKI/IeZ TOMOJIOITMYHBIC, aHaJIOTN4YHBbIC,
PYJMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HAaCJIICACTBEHHOCTH MU OCHOBHBIX METa00INIECKUX HYTGI\/'I Y BCEX

OpraHnu3mMoB




1.2

OpomonmonHass  Teopuss Y. [lapsuna. IIpennocbuiku — BO3HUKHOBEHHS
JIapBUHHM3Ma. JIBHXKyIIMe CHUibl 3BOJIIOUMHU BUAOB 1o [lapBuHy (M30BITOUHOE
Pa3MHOKEHHE MPU OIPAHMYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHUYUBOCTb,

6opb0Oa 3a CyleCTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckast Tteopust oBomonmu (CTD) u  OCHOBHBIE €€ TOJOXKEHUS.

Muxkpossontouus. [Tonynsinus kak eqMHULA BUAAQ U YBOJTIOLHHI

1.4

JBwxkynme cuiabl ((pakTophl) SBONIOUMU BUAOB B Tpupoae. MyTaluOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHBIE BOJHBI U JIpeid
reHoB. M3omsmus n murpanus. EctecTBeHHbI 0TOOp — HanpaBIsIoOmuUil hakTop
sBOMIOLMHU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ysibTaT 3Boionuu. [Ipumeps
IpUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl M HAHOAJANTALINN.

Bun u Bunoo6pazosanue. Kpurepun Buaa. OcHoBHBIE (hOpMBI BUI000pa30BaHU:

reorpa@nquKoe, OKOJOTH4YCCKOC

1.5

Maxkpospomorusi.  DopMbel  3BoNOLMU:  (UIETHYECKas,  JIUBEpPreHTHas,

KOHBEpreHTHasl, napasienbHas. HeoOpaTtuMocTs 3BOTIONNUN

Bo3HukHOBEHHE U Pa3BUTHC ) XU3HU HA 3emie

2.1

JloHayuHbple MNpEACTABIEHUS O 3apOXIACHUM >KU3HUA. HayuyHble TUNOTE3bI
BO3HUKHOBEHHUS JKM3HM Ha 3emJje: abWoreHe3 W MaHCIEePMUsA. XUMHUYECKas
SBOJIOLHUA. ODKCHEPUMEHTAIbHOE TMOATBEPXKICHUE XUMUYECKOM HBOJIIOIUU.
Hauanpubie stanmbel Ouonorudeckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIOIMA. q)OpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII J)KUBBIX OPTraHU3MOB

2.2

PazButne xu3Hum Ha 3emiie 1o spaMm U nepuomaM. Karapxeil. Apxelckas u
nporepo3oiickast pbl. [lameosolickas spa u €€ mnepuoabl: KeMOPUHUCKUM,
OpJIOBUKCKUM, CUIypUMCKUN, JI€BOHCKHH, KAaMEHHOYIOJIbHBIM, MEPMCKHIl.
Me3so30lickas 3pa 1 €€ MepuoJibl: TPUACOBBIN, FOPCKHI, MEIOBOM.

Kaiinozoiickass »spa u e€ Tepuojabl: MaJCOTCHOBBIA,  HEOICHOBBIH,
AQHTPOIIOTCHOBBIA. XapaKTepUCTHKA KIUMaTa M TEOJOTUYECKHX MPOIIECCOB.
OCHOBHBIE 3TaIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUPA. ApOMOP(O3bI y
pacTeHUd u KUBOTHBIX. [losiBieHMe, pacuBET M BBIMUpAHUE TPYII >KUBBIX

OpraHnu3MoB
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Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue -HBomonuu. OCHOBHBIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB
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OBonronMs 4yejaoBeKa. AHTPOIOJIOTHA KakK Hayka. PazBurue mnpeincTaBieHHH O

MIPOMCXOKICHUHM dYeJIoBeKa. MeToapl u3ydeHusi aHTpororeHesza. CxoncTtBa u




pa3nuyus 4eloBeKa U )KMBOTHBIX. CUCTEMAaTHUYECKOE MOJI0XKEHHE YEIOBEKa.
JBwxyume cuibl (GakTopbl) aHTpornorenesa. HacnencTBeHHass H3MEHUYUBOCTD U
€CTeCTBeHHbIN 0TOOp. OOlIecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJICHHUE OpYIUil

TPYyAa, MBIIIICHUE, PEeYb

2.5

OcCHOBHBIE CTaAUM W BETBH JBOJIOLMU YEJIOBEKA: ABCTPAJIONMUTEKH, YenoBek
yMenslid, YenmoBek mnpsaMoxonsamui, YenoBexk Heanaepranbckui, Yenosek
pa3yMHblii. Haxoaku MCKOmMaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHMs, 00JacTb

pacrpocTpaHeHusl, 00bEM FOJIOBHOTO MO3ra, 00pa3 >KU3HHU, OpYAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBILIME pachl: €BpPONEOMIHAS (€Bpa3uiicKas),
HETpo-aBCTPAJIONIHAS (3KBaTOpuUanbHas), MOHT'OJIOUAHAs (a3uarcko-
aMepuKaHCKast). UepThl MPUCIOCOOICHHOCTH IPEICTABUTEINCH UeIOBEUECKUX Pac

K YCJIIOBUAM CYHICCTBOBAHUA. EI[I/IHCTBO YCJIOBCUYCCKUX pac. KpI/ITI/IKa pacusmMa

OpraHu3Msbl 1 OKpy>Karolias cpea

3.1

DKoJIoTHsI Kak Hayka. 3aladyd M pasleibl dKOJOTUUA. METONbl 3KOJIOTHUYECKUX
UCCIIeIOBaHUM. DKOIOTHYecCKoe MUpOBo33peHne. Cpeapl 00UTaHUSI OPTaHU3MOB:

BOAHAA, HA3EMHO-BO3AylIHAsA, IOYBECHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonoruueckue  (axtopel. Knaccudukanus — 3KoJIOTHYECKUX  (PAKTOPOB:
abuotnyeckue, OUMOTHYECKME M aHTPOMNOreHHble. JleficTBUE 53KOJIOrMYEcKUX

(hakTOpOB HA OPTraHU3MBI

3.3

AbGuoTtnueckue (akTophl: CBET, TEMIIEpaTrypa, BIAKHOCTb. DOTONEPHOIU3M.
[lpuciocobneHnss OpraHU3MOB K  JCUCTBHIO  a0MOTHYECKUX  (DaKTOPOB.

buonornueckue puTMbl
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buotnyeckne Qaxrtopbl. Buabl OMOTHYECKHX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMITHUYECTBO, MApa3sUTU3M, MYyTyalu3M, KOMMEHCAJIU3M (HaxJeOHUYECTBO,
KBAPTHPAHTCTBO),  aMEHCAIM3M,  HEHTpasm3M. 3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHfI I CYIECCTBOBAHUS OPIraHU3MOB B ITPUPOJHBIX C006H_[€CTBaX

3.5

ODKOJIOTHYECKHE XapaKTCPUCTHUKHU IIOIMYJIAOH. OCHOBHBIE IIOKa3aTeIn
nomyJjiinuu: 4YUCJICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTb, HNPHUPOCT,

Murpanus. JJuHaMuka 9iCcI€HHOCTH MOMYJISIUY U €€ peryJsius

Coo0111ecTBa M DKOJIOTHUECKUE CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpyKTypbl OHOLIEHO3a: BHJI0OBas,
IPOCTpaHCTBEHHAas, Tpoduueckass (muuieBast). Buasl-nomuHantel. CBsi3u B

OnoleHoO3€e

4.2

Okosornueckue cucteMbl (3kocuctemsbl). [lonarue 00 »dKkocucreMe u




ouoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHThl HKOCHCTEMBI: IPOIYIEHTHI,
KOHCYMEHTBI, peyLieHThl. KpyroBopoT BeIECTB U TOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue (mMILEBblE) YPOBHU OHKOCUCTEMbI. lluiieBble 1iemu u CETH.
OcHOBHBIE TIOKa3aTelIM HSKOCUCTEMBI: OHOMacca, MPOAYKIHSA. DKOJIOTHYECKHE
MUPAMUJIBL:  MPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBONCTBAa 3SKOCUCTEM:

yCTOfI‘-IPIBOCTL, caMoperyJsusa, pa3BuUTUC. CYKI_ICCCI/IH
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[Ipupoanbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMa XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. YpO0IKOCHUCTEMBI.
Bronorndeckoe n X03HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTH 9SKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Omocthepe. ['panHuripl, coctaB U CTPyKTypa
ounocdeprl. Kupoe BemecTBo U ero ¢yHkuun. OcoOeHHOCTH Omochepsl Kak
rI100ambHOM IKOCHCTEMBI. JIMHAMHYECKOE paBHOBECHE W OOpaTHasi CBSI3b B
ouocdepe. KpyroBopoTsl BemiecTB M OHOTC€OXMMHUYECKHE LUKl JIEMEHTOB

(yriepopa, azora). 3o0HanbHOCTh OMochepsl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoBeuectBo B Omochepe 3emian. AHTPOIOTEHHbIE M3MEHEHHsI B Ouocdepe.
['moGanpHbBIC FKOTOTHYECKHUE TPOOIEMBI.
OcHOBa paIMOHAJILHOTO  YMPABJICHUS MPUPOJHBIMU pecypcaMH U HX

UCHoJib30BaHue. JlocTrykeHus: OMONIOrHH U OXpaHa MPUPOJIbI







