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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMMbl MO OWOIOTUM TEOPETUUYECKYIO OCHOBY IS
OTpeeNieHUs] TMOAXOA0B K (OPMHUPOBAHUIO COJAECpKAHUS Y4eOHOro MpeamMera
«buonorus»  cocraBuiaM: KoHuenTyaneHble nojoxeHus PIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH €€, CcoJepKaHusl, pe3yNbTaToB OOy4YeHHS U
TpeOOBAHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX 1ENISIX U
NPUHIMIAX, XapaKTePU3YIOUMX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHEro
obmero obOpa3oBanus B Poccuiickoit denepannu, a TakKe TMONOKECHHS O
cnenuduke OUONIOTHH, €€ 3HAYCHUU B MMO3HAHUH KUBOW MPUPOJIBI U 00eCTIeueHUN
CYILIECTBOBAaHMS 4YelioBeuecKkoro obimiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
oTpesieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI TI0 OMOJIOTHH U € CTPYKTYpa.

[Iporpamma 1o Ouonorud Ja&T MPEACTABICHHE O LEIsAx, 00 oOuen
cTparernu OOy4YeHUs, BOCHHUTAHHUSA M PA3BUTUS OOYYAIOIIMUXCS CpeICTBaMU
yuebHoro mnpeamera «buonorus», omnpenenaseT o00s3aTenbHOE MPEIMETHOE
colepKaHue, €ro CTPYKTypy, pachpeiesieHhe T[o paszieliaM H  TeMmawm,
PEKOMEHIYEMYIO TIOCIEA0BATEIHHOCTh U3YUEHHUSI y4eOHOr0 MaTepuana ¢ yu&éToM
MEXIMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTHKH 0O0pa30BaTEIBHOTO
Iporiecca, BO3PaCTHBIX 0COOCHHOCTEH 00yJaroImmxcs.

B mporpamme 10 OuoONOrMM Tak)Ke YUYMTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUpPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbLHOMU
JeSITeIbHOCTH/Y4eOHbIX JeHCTBUI 0OydYarlolmuXxcsi MO OCBOCHHIO COJEp:KaHUs
OMOJIOrMYecKOro 0Opa30BaHHUI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIii ypOBEHB) peaTn30BaH
NPUHIMI TPEEMCTBEHHOCTH B HW3y4YeHHMH Ouosiornu, Ojaromapss demMy B HeW
IpOCMAaTPUBAETCS HAIMpPABJICHHOCTh Ha pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dopMuUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSA,  LEHHOCTHBIX
OpHUEHTALMH JTUYHOCTH, 3KOJOTUUECKOTO MBILUICHUS, IPEJCTABICHUN O 3J0POBOM
o0Opase >XKU3HU U OEpEeKHBIM OTHOIIEHHWEM K OKpY’XKarollled MPUPOIHON cpele.
[TosTomMy Hapsioy ¢ U3y4eHHEM OOIIEOMOIOTHYECKUX TEOPHid, a TaKXKe 3HaHUU O
CTPOCHHH KUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOrHH YJIeJIeHO BHHUMAaHHE HCIOJIb30BAaHUIO
MOJIYYCHHBIX 3HAHUHM B MMOBCEIHEBHOM >KU3HU ISl PEIICHUS MPUKIIATHBIX 3a7a4, B
TOM 4YHCle: NPO(QUIAKTUKY HACIEACTBEHHBIX 3a00JIEBAHUI 4YeNOBEKa, MEIMKO-
TeHETUYECKOTO KOHCYJbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKHU
LEJIECO00pa3HOro TMOBEIECHHUS B OKpYXXAaroUIeil NpPUPOJHOM cpele, aHaiu3a
BIIUSIHUSA XO3SUCTBEHHOW JACSITENBHOCTH 4YEJIOBEKa HAa COCTOSIHHE TMPUPOJHBIX WU
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAaHHUSI K MPUKIIATHON HAIIPABICHHOCTH



ydeOHoro npeaMera «buosorus» mpoauKTOBaHO HEOOXOJAMMOCTBIO OOCCIIeUEHUS
YCIIOBUM JUIsl PEIICHUS] OJJTHOM M3 aKTyaJIbHBIX 3a/1ay IIKOJBbHOIO OMOJIOTHYECKOTO
oOpa3zoBaHMs, KOTOpas Tmpeanojaraer (QopMupoBaHHE Yy  OOydaroIIUXCA
CIIOCOOHOCTH aJanTUPOBATHCS K M3MEHEHUSM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUpa.

buornoruss Ha ypoBHE cpeaHero ooOiero 0o0pa3oBaHHUS 3aHUMAET Ba)KHOE
Mecto. OHa obGecneunBaeT (GOpMUpPOBAHUE Y OOYYAIOIIUXCA MPEACTaBICHUNU O
HAy4YHOM KapTUHE MHpa, pacIIupseT U 000O0UIaeT 3HAHUSA O KUBOW NpHUpOAE, €&
OTJIMYUTENIbHBIX MPHU3HAKAX — YPOBHEBOM OpraHu3alvil U 3BOJIOLUH, CO3JaET
yCIOBUSI ~ JJisi:  TO3HAHHWS ~ 3aKOHOB  JKUBOW  MPHUPOJIBI,  (POPMUPOBAHUS
(GyHKIHOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 3I0POBOrO0 W Oe3omacHoro obpasa
YKU3HU, 9KOJIOTUYECKOTO MBIIIJIEHHUS, IIEHHOCTHOTO OTHOIICHUS K KHUBOU MPUPOJIC
U YEJIOBEKY.

Bonbioe 3HaueHne OMOIOTHS UMEET TaKXKe IS PEIICHUSI BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CPEJAHEro  oO0mero  oOpa3oBaHUs,  COLMATU3ALNU
oOyyaromuxcs. M3yyenue Guonioruu oOecrneyrnBaeT ycinoBus A GOpMUPOBAHUS
WHTEJUICKTYabHbIX, KOMMYHHKAIIMOHHBIX W HWH(POPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIBTYPhI, CIIOCOOCTBYET HMHTETPAIMU OMOJOTUYECKHX 3HAHHWHA C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHbIE TOJOXKEHHS O MpeJAHA3HAYECHUH Y4YeOHOro MpeaMmera
«buosorus» COCTaBUJIM OCHOBY IS OINpeJeieHus TMOJIX0JA0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJIepXaHus, MNPEACTaBIEHHOIO B MporpamMme Mo
OuoJIoruu.

Ot60p coxepkanus yueOHOro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH € MO3UIMK KyJIbTYpOCOOOpPAa3HOTO MOAXO0/a, B COOTBETCTBUHU C
KOTOPBIM OO0y4aronuecs JIOJDKHbI OCBOMTh 3HAHUS W YMEHUS, 3HAUYMMBIC IS
dbopmupoBaHus 00IIEH KyJbTYpbl, ONpPEACNSIIONIME aJCKBAaTHOE TIOBEJACHUE
YeJIoBeKa B OKpY’Karolleld MPUPOJTHOM cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPAKTUYECKON AestenbHOCcTU. Oco0oe MECTO B ITOW CHCTEME 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIIyKaT OCHOBOM /1Jisi (pOPMUPOBAHUS
NpEACTaBICHUM O COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTUHE MHUpa U
IEHHOCTHBIX  OPUEHTAlMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3alluu
OMOJIOTHYECKOTO 00Pa30BAHMSL.

CTpyKTypupOBaHUE COJACpKaHUA Y4YeOHOro MaTepualia B Hporpamme Io
OMOJIOTMM OCYIIECTBIEHO C Y4Y€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIIBHBIX OCOOCHHOCTSIX KMUBOU MPHUPOJIbI, O €€ YPOBHEBOM OpraHU3allvd U
HBOIIOLMH. B COOTBETCTBUM C 3TUM B CTPYKTYpE yueOHOTro npeamera «buomorus»
BBIJICJICHBI CIIEYIONINE COJepKaTeNbHble TUHUU: «buonorus kak Hayka. Metomabl
HAy4yHOTo To3HaHUs», «Kierka kak Ouonoruyeckas cuctemay, «OpraHusm Kak



ouosnoruyeckas cuctema», «CucreMa ¥ MHOTO0OOpa3ve OpPraHUYECKOro MHUPAY,
«IBONIOLHUSA KUBOK TPUPOABD», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHY.

[lenpy wm3yuenus ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJeHUE OOyYaloIMMUCA 3HAHUSMH O  CTPYKTYpHO-(DYHKIMOHAIbLHOU
OpraHu3allMi > KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHHue YMEHUH
UCIOJIb30BaTh ATH 3HAHMS /IS TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3TMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTrxkeHue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha 6azoBom
YpOBHE 00€CTICUnBACTCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE OOYyYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUYECHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKalllUX OCHOBOM
U1 OPMUPOBAHUS MPEICTABICHUNM O €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa, O
METOJ[aX HAy4YHOr0 MO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3allvU, BBIJAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrEe y OOY4YalOIIMUXCS IMO3HABATENIbHBIX, HWHTEJUICKTYyaJIbHbIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIECCE aHalv3a JAaHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3MVISIAOB, MACH M MOAXOJOB K HM3YUYEHUIO >KUBBIX CHUCTEM
Pa3HOro ypOBHS OpraHU3alluy;

CTaHOBJICHHE Yy oOydaroumuxcsi oOmeil KyabTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, PA3BUTUE YMEHUM OOBSCHATH M OLEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMbBITA, TMOJYYEHHBIX MpPHU
U3y4eHUU OMOJIOTHY;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JAESATENbHOCTU YeJIOBEeKa, Pa3BUTHUHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIUTAHUE YOEKIEHHOCTH B BO3MOXXHOCTU IO3HAHUSI YEJIOBEKOM >KHMBOMU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM IPU POBEJIEHUN OMOJIOTMYECKUX UCCIIEOBaHU;

OCO3HaHUE IIEHHOCTH OWOJOrMYECKUX 3HAHUW [JIs1 TOBBILIECHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPbI, 11l (GOPMUPOBAHUS HAYUHOT'O MUPOBO33PEHUS;

IpUMEHEHUE MPHUOOPETEHHBIX 3HAHUN U YMEHHUH B TOBCEIHEBHOM KU3HU AJIs
OLICHKH IMOCJIEACTBUN CBOEH JEATEILHOCTH MO OTHOIIEHUIO K OKPY KAIOIIEH CPEE,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME M COONIOJIEHUE Mep NPOPHUIAKTUKA
3a00seBaHUM.

B cucrteme cpennero oOuiero oopasoBaHusi yueOHbI npeamer «buonorusy,
M3y4aeMbIii Ha 0230BOM ypOBHE, SIBIIICTCS 0053aTeIbHBIM YUSOHBIM MPEMETOM.



Jlist u3ydenusi OM0JI0TuU Ha 6a30BOM YPOBHE CpPEHETO 001Iero 00pa3oBaHus
otBoAuTCs 68 yacos: B 10 kimacce — 34 ygaca (1 gac B Henento), B 11 kiacce — 34
yaca (1 gac B HEZENI0).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HaykKamu, pusiocodueit, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHHHM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOM MPUPObI (HAOMI0ICHUE, SKCTIEPUMEHT, OMKUCAHUE,
U3MepeHue, Kiaccupukalnus, MOAECTUPOBAaHUE, CTaThCTUYeckas oOpaboTka
JAHHBIX).

JdeMmoHcTpanuu:

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

Tabnuupl 1 cxeMbl: «MeToIbl TO3HAHUS )KMUBOU MPUPOJIBI».

JlabopaTopHble ¥ NpakTHYecKue padoThl:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHue pa3iIMYHBIX METOOB IpHU
U3YYEHUH OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alMS.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3yueHus: ouonoruu. OTianuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3aIlMU OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKU ), OMOCEPHBII.

JdemoHncTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpraHU3aIuU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb MmoJiekybl JJHK.

Tema 3. Xumnueckuii cOCTaB U CTPOCHHUE KJIECTKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE BJIEMEHTBHI: MaKpPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEPAIbHBIX BemleCTB B KieTke. [loanepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnumble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€IKOBOM MOJEeKybl (NEepBUYHAs, BTOpUYHAS, TpPETUYHAS U
YETBEPTUYHASI CTPYKTypa). XHUMHUUYECKHE CBOWCTBAa OeikoB. buomorunueckue
(GyHKUHUU OENKOB.



depmentsl — Ouonormueckue KatanuzaTtopbl. CTpoeHue QepMmeHra:
aKTUBHBIM 1EHTp, cyOcTpaTHas cnenudpuyHocTtb. KodepmeHnTsl. Butramunsi.
Otnnuus pepMEeHTOB OT HEOPraHUUECKUX KaTalu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIIOKO3a, pudo3a ©  Je30KCHpud03a),
aucaxapuipl  (caxaposa, JaKTo3a) MW nonMcaxapuiabl (Kpaxmall, TJIMKOTEH,
1eJI0I103a). buonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuaper:  Tpuraunepunbl, ¢dochoaunuasl, crepouabl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkumu aunuaoB. CpaBHeHHE
YIJIEBOJIOB, OETIKOB U JIMMHUIOB KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykieoruaer — MoHOMEpPHI
HyKJIenHOBBIX kuciot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune u ¢pynkunu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTObl N3YUYEHUS KICTKH.

Krnerka kak menoctHas >xuBas cuctemMa. OOmmMe NpPU3HAKH KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak reHerudeckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHYecKass U mpokapuothyeckas. OcoOeHHOCTH
CTpOEHHUS TpoKapuoThuueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHON H
IrpUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, TJTUKOKAIUKC, UX
¢ynxuu. [Inazmatuueckas memOpana, e€ cBoiicTBa u pyHkuuu. [{utonnazma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart [onbmxwy,
I30CcOMBI.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxxaeHne MUTOXOHJApUM W Tiactud. Bunabl mnactun. HememOpanHbie
OpraHouJbl KJIETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTP, UEHTPUOJH, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOUIOB KJIETKU. Brirrouenus.

SAnpo — perynaropHslii 1IeHTp KieTku. CTpoeHHe sjpa: siaepHas 000104Ka,
KapHOIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBL.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrmipeniesieHne XUMHUYECKHMX JJEMEHTOB B HEXKHMBOU
npupojie», «PacnpeneineHne XuMUUECKUX 3JIEMEHTOB B JKUBOU MPUPOIE.

Tabmuupbr u cxembl: «llepuogndeckass TabiauIla XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MoeKyIbl Bob», «brocunTtes 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue pepmentay, «Hykmennosbie kucinotel. JJHK», «CTpoenune momnekybl



AT®», «CtpoeHne >yKapuoTH4YECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKUY,
«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE TNPOKAPUOTHUYECKON KIETKUY,
«CTpoeHue sapa KIeTKn», « YTIEBOIAbD, «JIumuabpn.

OO6opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYIOBAaHHME [UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

Jlabopatopnas pabora Ne 1. «l/3yueHue KaTaTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopnass pabora No 2. «l3ydyeHue CTpOeHHsS KJIETOK paCTEHUH,
KUBOTHBIX U OaKTepHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMKCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomn3M. AcCuMUIAIUs (TUTaCTHYECKUii OOMEH) U
JTUCCUMUJISIIUS (SHEPreTUYeCKii 0OMEH) — JBE CTOPOHBI E€AMHOrO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BELIECTB W HDHEPruM B MOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbIid. Pons depmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUHU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh oTOCUHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Bausinue ycioBuil cpeabl Ha (OTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €r0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTCHUIA.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTke. PaciuenieHue BellecTB, BbIIEICHUE U
AKKyMYJUPOBaHUE JHEPruM B KJIETKE. OTambl 3SHEPreTHYEecKoro oOMeHa.
I'mukomus. bpoxenune m ero Buabl. KHCIOpOOHOE OKHCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnuTenbHOE dbochopunupoBaHue. OddexTuBHOCTDH
SHEPreTUYeCcKoro ooOMeHa.

Peaknuun MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzamus reHetnueckod uHpopmanuu B KiIeTKe. ['@HETHUECKHl KOA U €ero
cBoiictBa. Tpanckpurnuus — Matpuuabii cuaTe3 PHK. Tpancnsauus — 6uocunTtes
Ooenka. Ortanbl TpaHciasiuuu. KomupoBanue amuHokuciaor. Ponb pubocom B
OounocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. Mctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI MW KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKAa, BHI3HIBAEMbIC
Bupycamu. Bupyc ummynoxaedunura yenopeka (BUY) — Bo3oyautens CITN/a.



OOparHast ~ TpaHCKpuIiusi, peBepraza ©  uHTerpaza. lIpodunakruka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpauuu:

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

Tabmumer u cxembl: «Tunbel mutanusy, «Metaboausm», «MHTOXOHIPHL,
«JHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoenue JIHK»,
«CTpoeHue u PyHKIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenne u xu3HeHHbIM nuka Bupyca CIIN/a,
oaxTeprodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanun «Yapoeane JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MoJenb cTpykTypsl JTHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

Knetounblii 1uki, Wiu >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permkanus — peakuus MaTPUIHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIMTITOn qHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. Xpomatuisl.
[uTonornueckne OCHOBbI PAa3MHOXKEHUA W HWHAWBUIYAJIBHOTO  pPa3BUTHS
OpPTraHU3MOB.

Henenue knetku — muto3. Craauu mutos3a. IIpoueccsl, mpoucxonsiive Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrMYECKU CMBICT MUTO3A.

[Tporpammupyemasi rubenb KIETKU — arnomnTo3.

®opMbI pa3sMHOKEHHsI OPraHU3MOB: Oecroynoe U mosoBoe. Bunpl 6ecrnonaoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIOHMPOBaHUE
OpPraHU3MOB, €T0 3HAYCHHE JJIS CEJIEKIUU.

[TosioBOE pa3MHOXKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, mMpoucxondmue Ha CTagusx Menosa.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buosiormueckuii CMbICT U
3HaYeHUE Me03a.

'ameTtorenes — mpouecc oOpa30BaHUA TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U SUYHUKUA. OOpa3oBaHHME M Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CnepMaTo30u[l, SMIIEKJIeTKa) — CHEPMATOr€HE3 M OBOTCHES.
Oco0OeHHOCTH CTpPOEHHUsl SAWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
apobneHue, racTpyisuus, opraHorere3. IloctamOGpuonanbHOe pa3BuThe. THUIIBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMUMHOYHOE). BrusiHue



cpeabpl Ha Pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pactenuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pa3sMHOXKEHHUSI OPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUi», «BereraTuBHOEe pa3MHOKEHHE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJIOBBIX KIJIETOK,
«Ctpoenue xpomocombl», «Knetounsiii nukmy», «Pemnmukanusa JTHK», «Murtos»,
«Metiosy, «IIpsamoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MICEKONUTAKOINX U
4eoBeKa», «OCHOBHBIC CTAJIMU OHTOT'E€HE3a».

OGopynoBaHue: MHKPOCKOTI, MHKpOIpEnapaThl «Cnepmaro3onasl
MJICKONIUTAIOLIETOY, «SHIeKIeTka mMiuekonuTarmero», «KapuoknHes B KieTkax
KOpelllKa JyKa», MarHuTHas MOJeb-alIuIuKanus «JleeHue KIeTKW», MOJIEIb
JIHK, monenb meTadhazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue mMuTO3a B KJIETKaX KOHUYHKA
KOpEIIKa JTyKa Ha TOTOBBIX MUKPOMPENapaTaxj».

JlaGoparopHass pa6ora Ne 4. «M3ydeHWe CTPOCHHS IIOJIOBBIX KIETOK Ha
TrOTOBBIX MUKpPOMpEnapaTax».

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetnku. Micropus pa3BuThs reHETUKHU. Ponb muTonoruu
U SMOpPHUOJIOTUU B CTAHOBJIICHUM TE€HETUKHU. BKianm poccHUUCKUX U 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHUKH. METOJbl TEHETUKH (THOPHI0JIOTHICCKHM,
IIUTOTCHETUYECKUH, MOJEKYJISIpHO-TeHeTHYeCKUii). (OCHOBHBIE T€HETHYECKHUE
noHATHs. ['eHeTnyeckass CHMBOJIMKA, UCMOJIb3yEeMasi B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs NMPU3HAKOB, YCTAHOBIEHHbIE . MeHenem.
MoHoruOpuiHOe CKpelIMBaHuEe. 3aKOH eIWHO0Opa3us THOPHUIIOB IIEPBOIO
nokoJieHus. IIpaBuio JOMUHMpPOBAaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
I'unoresa unctotsl rameT. [1oHOE M HEMOJIHOE JOMUHUPOBAHUE.

JlurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHMMOTO  HacleIOBaHMS
npu3HakoB.  [{UTOreHETHYEeCKWE  OCHOBBI ~ JIUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanu3upyoliee ckperiuanue. Mcrnoap30BaHue aHaIu3UPYIOLIETO CKPEBaHUs
JUISL OTIPE/ICJICHHS] TEHOTHIIA OCOOHU.

CuernyieHHOe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLEIUIEHHOMY HACJIEJOBaHUIO 'eHOB. HapyllleHne cuerieHrsi TeHOB B pPE3ybTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYEeCKuEe KapThl.



I'eneruka noma. XpoMOCOMHOE ONpeAesieHUuE moyia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporameTHble opraHu3Mbl. HacnegoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTU: HEHACIIEACTBEHHAS] M HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAKTEPHUCTUKA
MOJIU(PUKAIIMOHHON M3MEHYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KaUE€CTBEHHBIE NMPU3HAKA U HX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBennasi, winM TEHOTHNHYECKas, W3MEHYMBOCTb. KoMOMHAaTHBHAS
U3MEHUYMBOCTb. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOM
U3MEHYMUBOCTU. MyTalmoHHasi u3MeHUUBOCTh. Kitaccudukanus MmyTaiuii: TeHHbIE,
XpPOMOCOMHBbIE, TeHOMHBIE. HacToTa ¥ NMpUUKMHbI MyTauud. MyTareHHble (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HacleACTBEHHOM n3meHunBoctu H. M. Basuiiosa.

BresnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKH
YeJI0BEKa: FeHeaNorn4ecKui, OJIM3HEOBBIN, IMTOr€HETUYECKUN, OMOXUMUYECKUM,
MOJIEKYISPHO-TE€HETUUECKHM. CoBpemeHHOE ONIPENIECIICHHE TrE€HOTHUIIA!
IIOJIHOTEHOMHOE€ CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBeHHble 3a00JieBaHHMS 4YeEJIOBEKAa: TI'€HHBIC OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPepacnoyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckne | TreHeparuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHUHATIBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JIEUCHUS T€HETUYECKHUX
0one3Held. MenUKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TEHETUKH B NPEAOTBPAILIEHUH U JICYCHUH T€HETUYECKUX 3a00JIeBaHUI YeJI0BeKa.

JdeMoHcTpanuu:

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

Tabmuel ©W  CXEMBL: «MoHOrHOpUHOE  CKpEIIMBaHUE U €ro
LUTOT€HETUYECKAas: OCHOBa», «3aKOH paCIICIUICHHS] M €ro LUTOre€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  Tamer», «JurubpumHoe  CKpeluBaHUE,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpemiuBaHus»,  «Meho3y,
«B3auMOnencTBUE  AJUIENIBHBIX T'E€HOB», «l'€HeTH4yeckne KapThl pPacTEHUH,
KUBOTHBIX W Ye€JIOBEKa», «l'eHeThka mnoisia», «3aKOHOMEPHOCTH HAacJIel0BaHUs,
CUEIUIEHHOrO ¢ mojom», «KapuoTumbsl 4YenoBeKka H KUBOTHBIX», «Buasl
U3MEHUMUBOCTHY», «MoaudukalnnonHas M3MeHUYMBOCTH», «HacnmemoBanue pesyc-
(dakropa», «I'eHeTrKa rpynn KpoBuw», « MyTalmoHHasi U3MEHUYHUBOCTHY.

O6opynoBanne: Mojenu-anmIuKanu  «MOHOTHOPUIHOE CKpEIMBAHUE,
«Henonnoe nmomuHupoBaHuey, «JluruOpumnoe ckpemnBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOIl U MHKporpenapaTr «Jlpo3odpuna» (Hopma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlaGopaTopHble U NpakTHYeCKHE PadoThI:

JlaboparopHnas pabotra No 5. «M3yueHuwe pe3yJbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHas pabora Ne 6. «M3yueHne MoAM(PUKAIIMOHHON U3MEHUYNBOCTH,
IIOCTPOCHHUE BapUALIMOHHOTO PsIIa U BAPUALIMOHHOW KPUBOID.

JlaGoparopHas pabota Ne 7. «AHanu3 myTanuil y apo30(uiibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHWE U aHAIN3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HayKa M MPOLECC. 3apPOKICHHUE CEIEKIUH W JTOMECTHKALMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOUCXOXKIAEHUS AOMAIIHUX KXUBOTHBIX. CopT,
opoJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBI U MHAMBUIYAJIbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHWH M JKUBOTHBIX. OleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
ckpenuBanue — HWHOpuAWHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelUBaHUE — ayTOPUAMHT.
Otpanénnas rubpuauzanuss W €€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJTYyYEHUE TONUIUIONAO0B. JlOCTMKEHHS CENEKIMM PACTEHHM, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MPOU3BOACTBA. ['€HHAsi MHXKEHEpHUs. OTalbl
co3ganusi pexomOuHanTHo JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHXeHepus. Kierounele KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KionnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okomoruueckue W dTtudeckue  npodsmembl. MO —  reHeTH4ecku
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, M. @.
HBanos.

Tabmuiel 1 cxeMbl: Kapra «lIeHTphl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamusy», «Padotel akagemuka M. @. MiBanoBay,
«lonmumnmongus», «OObEeKThl OuorexHonorum», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoC reHOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJIOB M KOPHETIOAOB AUKKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03sUCTBEHHbBIE PACTEHUS.



JlabopaTopHble U NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHbIE METOJIbI M JOCTHKEHMSI CEJIEKIIMM pacTeHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO35MCTBO, J1abOpaTOPUIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoJIOMOHHAA OHOJIOTHA.

[IpeanocbUIKM BO3HUKHOBEHUS 3BOJIIOIMOHHOW TEOpUU. OBOJIIOLMOHHAsS
Teopusi U €€ MecTo B OHMONOruH. BrnusHue 3BOJIIOIMMOHHON TEOpPUM HA pPa3BUTHE
OHMOJIOTUY U APYTUX HAYK.

CeuzerenbctBa HBomonuu. [lameoHToNOrHYECKHE: TOCIIEeI0BATEIbHOCTD
NOSIBJIEHUS BHUJIOB B MaJICOHTOJOTMYECKOW JIETOMHUCH, MEePEXOaHbIE (HOPMBIL.
buoreorpadguueckue: cxoacTro u paznuuue ¢payH u GIop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHUE: CXOJACTBA W PA3NUYUS SMOPHOHOB pa3HBIX BHUOB
NO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJIOTHUYHbIE,
pYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MyTed Yy Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. IIpeAnochbliKM BO3HUKHOBEHUS
napBuHU3Ma. J[BWKyIME CHJIBI SBOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OrPAHUYEHHOCTH PECYpPCOB, HeompeneiaEHHas WU3MEHYUBOCTD,
0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN OTOOD).

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

MuxkposBoinonus. [Tonynsuus kak eAMHUIA BUIA U 3BOJIIOIUU.

JBrxymue cuiibl ((pakTopbl) 3BOJIONMKU BUAOB B Mpupojae. MyTallMOHHBIN
npouecc M KOMOWHATHBHAas W3MEHYMBOCTH. [lomynslMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUTrpanus.

EctecTBenHbiii or60op — HampaBusoommii Qakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco01eHHOCTh OpPraHU3MOB Kak pe3yJbTaT 3Bojtonuu. [Ipumepst
PUCIOCOOJIEHUI y OpraHu3MoB. ApoMop(h03bl U UAHOATANITALIUH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHoBHBIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBonorusi. DPopMbl  HBONIONUU:  (puiileTUYECKas, JUBEpreHTHa,
KOHBEpreHTHas, napasuiesbHas. HeoOpatuMocTs 3BOMIOIUN.

[IpoucxoxaeHre OT HecneHalIU3UpOBaHHBIX TpenkoB. lIporpeccupyromas
crnenuann3anys. AJanTUBHAS pagualus.

JdemoHcTpanuu:



[Toptpetst: K. Jlunnen, XK. b. Jlamapk, Y. Jdapeun, B. O. Koanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mromiep, A. H. Cesep1ios.

Tabnuupl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoabluIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOPY, «MHOrooOpasue COpTOB PACTCHUIDY,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «Waumoamantaumm», «OO0mmas aereHepauus,
«JIBmkymue cunbel 3Bofouun», «Kapra-cxema wapmpyra nyremectBuas Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucrmocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHne», « IKOJIOTHIECKOE BUI000PAZOBAHUEY.

OO6opyoBaHKe: KOJJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
HAOOp IJIOMOB M CeMsiH, KoyuieKus «[Ipumepsl 3alIUTHBIX MPUCITIOCOOJIEHUN y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBJICHUS 3BOJIIOIUNY», O0BEMHAS MOJIEIb
«CTpoeHue roIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpadpuyeckas kapra wmupa, KojuieKuus «PopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BiIaxHble Tmpemnapatbl «Pa3zButne Hacekomoro», «Pa3Butne
JSATYIIKW», MUKpompernapat «J[po3odwmmray (Hopma, myTtanmuu GOpMbI KPBLILEB U
OKpacCKH Tena).

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOTHIECKOMY
KPUTEPUIOY.

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

Tema 2. Bo3HMKHOBeHHE U pa3BUTHE KU3HU Ha 3emuie.

JloHayuyHbIE TPEACTABICHUS O 3apOXKICHUM KWU3HU. HaydHble THIIOTE3bI
BO3HUKHOBEHHUS KU3HM Ha 3emiie: albuoreHe3 W mNaHcrnepmus. XuMUUYECKas
IBOMIIOIUSL. AOHUOTEHHBI CHUHTE3 OPTraHWYECKHUX BEIIECTB W3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKIAECHNE XUMUYECKON IBOMIOINK. HavanbHbIe Tanbl
ouosornueckor sBosroruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHUE NPOTOKJIETKU. [IepBble KIETKM M WX 3BOJIIOLHUS.
DopMHUpPOBaHUE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie mo spam M nepuojam. Karapxeil. Apxeiickas u
nporepo3oiickas Hpbl. llaneo3olickas spa W €€ mnepuoabl: KEeMOPUUCKUIA,
OPAOBUKCKHUM, CUITYPUHUCKHUM, JEBOHCKNAM, KAMEHHOYTOJIbHBIN, TIEPMCKHUN.

Me3so30¥cKas opa ¥ €€ IEPUOAbL: TPUACOBBIN, FOPCKUN, MEITOBOM.

KaitHo3oiickass »d3pa W €€ TMEepuoabl: MaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJornyeckux mporeccoB. OCHOBHBIE ATallbl
SBOJIIOIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [losiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMAaTUYECKHE IPYMIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTUs KaK Hayka. PazBuTue npeacraBiieHHil o
IPOUCXOXKJIEHUU uesoBeka. Meroasl u3ydeHHsl aHTpororesesa. CxoacTBa u
paznuyus 4esoBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOXKEHUE YeJIOBEKa.

JBwkymme — cuibl  ((akTopel)  aHTPOIIOTEHE3A. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbIH o00pa3 >KHU3HH,
W3TOTOBJIEHNE OPYIUI TpyZa, MBIILJICHUE, PEYb.

OCHOBHBIE CTaJMM U BETBU 3BOJIOIMU YEJIOBEKA: aBCTPAIONMUTEKH, YeloBeK
yMmeneli, Yenosek mnpsmoxonamui, YenoBek HeaHaepTtanbckui, Yenosek
pasyMHbIii. Haxoakun WMCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBaHMs, 00JIacTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO M0O3ra, 00pa3 XKU3HU, OPY/IUS.

YenoBeueckue packl. OcCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasuiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepuKaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEeJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUs. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilacrep, A. M. Onapun, C. Muwmiep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHOoBeHHe ColHEUHOH cHCTEeMbI», «Pa3Buthe
OpraHnuyeckoro wmupa», «PacturenbHas KieTka», <« KHBOTHas  KJETKay,
«IIpokapuornueckas kinerka», «CoBpeMEHHasi CHUCTeMa OPraHUYECKOro MHUPAY,
«CpaBHEHUE aHATOMHYECKHX YEpPT CTPOECHHUS 4YEIOBEKAa M YEJIIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJOTHYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOT0 4elOBeKa», «JlpeBHelmue moan», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeI0BeUeCKue pacoly.

O6GopynoBanue:  Myisiku — «lIpoucxoxnenue — yenoBeka»  (OKOCTHI
aBCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJIEPTAJIbld, KPOMAaHbOHIIA), CIIECNKH WU
U300pKEHUS KaMEHHBIX OpYyJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeoxpoHoJorMueckas Tabnuna, Kojuiekuus «Dopmel
COXPAHHOCTH MUCKOIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[Tpaktuueckas pabora Ne 1. «M3yueHne HCKOMaeMbIX OCTAaTKOB PACTEHUUN U
KUBOTHBIX B KOJIJIEKIIUSX).



DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WJIM KpaeBeIueCKui My3eil).

Tema 3. OpranusMbl U OKpYy:Ka0IIas cpeaa.

OKoJIorus KaKk HaykKa. 3aa4u U pasfeibl I9KOJIOTUHA. MeToabl SKOIOTHYECKUX
UCCJIEI0BAaHUN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

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

Okonornueckue (aktopel. Knaccudukanus skoorudyeckux (akTopoB:
abuoTuueckre, OMOTHYECKHME M AaHTPOIMOTeHHble. JIeHCTBHE 3KOJOTHYECKHX
(GhakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakToOphl: CBET, TEMIIEpaTypa, BIaXHOCThb. DOTONEpUoOAN3M.
[Tpucnocobnenust  OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DAKTOPOB.
buonornueckne puTMBl.

buornueckue (bakTopBhI. Buner OMOTHYECKUX B3aMMOJECHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, kooreparus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HaueHHE OWMOTHMYECKUX B3aUMOJEWUCTBHM MJisi CYILIECTBOBaHUS
OpPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKHU mnonysiuud. (OCHOBHBIE IMOKa3aTenau
NOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HIPHUPOCT,
murpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ peryJsius.

JdemoHcTpanuu:

[Toptpetsr: A. I'ymb6oasar, K. ®@. Pynbe, O. ['ekkensp.

Tabmunsl u cxembl: kapta «lIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUsA
opranusMoBy», «®oronepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsUUU UHPY30puu-Ty Ppenbkny, «Iluniesbie nenm».

JlabopaTopHbIe M IpaKkTHYecKUue padoThbl:

Jlabopatopnas paborta Ne 3. «Mopdonorudeckne 0cCOOEHHOCTH PacTEHUN W3
Pa3HBIX MECT OOUTAHUS.

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

[Ipaktrueckas padota Ne 2. «IToacuér MIOTHOCTH MONYJIALMNA pa3HbIX BUIOB
pacTeHUI.

Tema 4. Coo01ecTBa M YKOJOrH4YeCKHe CHCTEMBI.

Coo01iectBo opranu3sMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUIOBa,
NpPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBsA3M B
OuoIeHO3E.

Okojorudeckue cucteMsl (3kocucteMbl). Ilonstue 00 »sKkocucreme u
ouoreorieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYLIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BELIECTB U MOTOK SHEPIHUHU B S3KOCHUCTEME.
Tpoduueckue (nuiLEeBbIE) YPOBHU OHKOCUCTEMBbI. [luIieBbie LieMM U CETH.
OcCHOBHBIE TIOKAa3aTelnM SKOCHUCTEMBbI: OuMOMacca, MPOAYKUHUA. DKOJIOTHYECKUE
OUPaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBOWCTBAa 3KOCHUCTEM:
YCTOWYMBOCTB, CAMOPETYJIALMS, pa3BuThe. CyKLIECCHs.

[IpupoaHbie S3KOCHUCTEMBI. DKOCUCTEMBI 03P U peK. DKOCHUCTEMA XBOWHOIO
WIM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpPONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3noobOpa3zue kak QakTtop ycroilunBocTd s3kocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiibl, coctraB u CTpyKTypa
ouochepnl. XKuBoe BemecTBO U ero QpyHkuuu. OcobeHHOCTH Ouocdepbl Kak
JIO0AJIBHONM 3KOCUCTEMBL. J[MHamMuueckoe paBHOBecMe€ M oOpaTHas CBS3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUYECKUE LIUKIIBI JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Orochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbBIE PKOJOTHYECKHE TPOOIICMBI.

CocyuiectBoBaHuE MIPUPOJIbI u YEJI0BEYECTBA. CoxpaHneHue
Oounopa3zHooOpasusi Kak OCHOBa ycToiunBoCcTH Ouocdepsl. OCHOBA pallOHATBHOTO
YyOpPABJICHHUS] TMPUPOIHBIMU pEcypcaMuM M HX HUCHONb30BaHue. JlocTuxeHus
OHMOJIOTMHU U OXpaHa NPUPOJIBI.

JdemoHcTpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxembl: «llumesbie nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«ITpuponubie coobmecTBa», «llenu nuTaHus», «IKOJOTrMYECKash MHUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, « DKocUcTeMa
XBOMHOro  Jjeca», «buomenoz Bomoéma», «ArpoueHo3», «lIpumepnsie
AHTPONIOTCHHbIE  BO3JCWCTBHUS Ha HOpuUpony», «BaxHelmme HCTOYHHUKHU
3arpsi3HEHMs] BO3/yXa W IPYHTOBBIX BO», «[louBa — BakHeiIIass cocTaBistoIas
ouocdepo», «Paktopbl gerpaganuu nousy, «llapHukoBsid 3PderT», «DakTophI
PaIMOAaKTUBHOTO 3arpsizHeHust Ouocdepsl», «OO0mas cTpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopor azora B mpupoe.

O6opynoBanue: Mofenb-anmuKaus «TunuyHble OMOLIEHO3b», repOapuit
«PactuTtenbHbie COOOIIECTBAY, KOJUIEKIMU «brolieHo3», «BpeauTenu BakHEUIIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYIbTYyp», Trepbdapuu W KOJUICKIIMM PACTeHUH U
KUBOTHBIX, MPUHAJJIEKANIUE K Pa3HbIM 3KOJIOTMYECKUM CpyIaM OAHOTO BHUAA,



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



INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHNMA

Cornacao ®I'OC COO, ycraHaBnMBaKOTCSA TpeOOBaHHMS K pe3yjbTaTaMm
OCBOCHHUS  OOYyYalOIIMMHUCA TpOrpaMM  CpeaHero oOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJ/IBTATDBI

B cTpykType IMYHOCTHBIX pE3yibTAaTOB OCBOEHUA IpeaMera «buomorus»
BBIJICIICHBI CIIEAYIONINE COCTABJISIOIINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUHCKOMN
rpaXxJaHCKOW MAEHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNIICHUIO, HalWyue MOTUBAIlUM K OOydeHHI0 Ouojoruu,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHHUM JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUSI OUOIOTHYECKOTO
3HaHUsA, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMHM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYME HKOJOTMUYECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIEC IJIAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS mpeameTra «buonorus» AOCTUTalOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATEIHHOM JIEATEIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIOCOOCTBYIOT TIpOlleCCaM CaMOTIO3HAHMS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHSA, PAa3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPY/Ja U CTApIIEMy MOKOJIEHUIO,
B3aMMHOI'0 YBAXKCHUS, OEPEKHOr0 OTHOUIECHUS K KYJIbTYPHOMY HacCIEAUI0 U
TPAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, TpUpPOSIE U
OKpY>Karouen cpee.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYArOUIUXCSl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEHW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONBITA U OMbITA ECITEIBHOCTH B MPOIECCE pean3ali OCHOBHBIX HaIlpaBJICHUN
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOr0 BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOT0 OOIIECTBA;



OCO3HaHME CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBaKCHHE
3aKOHAa U IIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH TMPU CO3JAHHU
y4eOHBIX MPOCKTOB, PEIICHUN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSICHITH €&;

YMEHHUE YUYUTHIBATH B CBOMX JACUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMH IICHHOCTSMH U
COLUAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX U HCCJIEAOBATEIBCKUX 3a/1ady, YBaXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPU OOCYXJEHUU CIOPHBIX BOMPOCOB
OMOJOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIIbHOCTH;

2) IATPMOTUYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaKIaHCKOU WUJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpEN
Ponnnon, ropmocty 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJbBTYpY,
IIPOLIOE U HACTOsAIEE MHOTOHAIIMOHAJILHOT0 Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEINIO U MaMITHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIIEeCTBa;

uneiHas yOexJIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHUE TYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPOJIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyIIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTEIISAM, CO3IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TNPUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTUYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLLIEHU;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOW MIPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH KAYeCTBA TBOPUECKOM INYHOCTH;

5) ¢pusunyeckoro BocnuTaHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
IMOIUOHAJIBHOI0 0J1aroNoIyYusi:

NOHUMAaHUE W peanu3alus 370poBOro U 0Oe3omacHoro obpa3a >KU3HU
(3m0poBO€  TUTaHME, COOJIIOJIEHWEe TUTMEHUYECKMX TIpaBUJl W HOPM,
cOamaHCUPOBAHHBI PEKUM 3aHATUH M OTIbBIXA, peryisipHas QuznyecKas
aKTUBHOCTb), OEpPEeKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOILIEHUS K
coOCTBEHHOMY (DPHU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE 1EHHOCTH TMPaBWJI HHJIWBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0e301acHOro MOBEJCHHSI B CUTYAIIHsIX, YTPOKAIOIINX 3/J0POBBIO U JKU3HH JIIOJICH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATHS BPEAHBIX NMPHUBBIUCK (YHMOTpeOICHUS
AJIKOTOJIs, HAPKOTHUKOB, KypEHHs);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTMYECKONM M COIMAbHOM
HaMpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cepaM NpodhecCHOHAIBHON AESTENbHOCTU, YMEHHUE
COBEpILATh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccu U peanru30BbIBAThH
COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpPA30OBaHHWIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JIOTHYeCKOr0 BOCIUTAHMS

AKOJIOTMUYECKU IIEIeCO00pa3HOe OTHOMIICHHE K MPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €& CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KYyJNbTYpPhl: NPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB UM OIIGHKM MX BO3MOXHBIX TOCJIEACTBUN IS
OKpY>Kalolllen Cpeabl;

OCO3HaHWE TIO00ATBHOTO XapaKTepa HSKOJOTMUYECKHUX MpoOJIeM U MyTed X
peleHus;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJOTHHU
3HAHUST W YMEHUS TPU PEHICHUH TPoOJieM, CBS3aHHBIX C palMOHAIbHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  TMpaBW  TOBEACHUS B TPUPOJE,
HapaBlICHHBIX HA COXpPAaHEHHE pPAaBHOBECHSI B SKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHCTEM, OHOChEpHI);



AKTUBHOE  HEINpUATUE JEUCTBUM, NPUHOCAIIMX Bpel  OKPY>KarOLIEH
OPUPOAHON cpelie, YMEHHE MNPOrHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS MPENPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;

HaJM4YUe Pa3BUTOrO SKOJOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
MPaKTUKEe, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIEITEIBHOCTH SKOJIOTMYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JMAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJbTYpPhl KaK CpEJCTBa
B3aMMOJICHCTBUSI MEXK/Ty JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKkd OWOJIOTMM Kak HayKd, OCO3HaHUsA €€ poJu B
(GbOopMHUpPOBAHMK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
IpeACTaBlIeHUsT 00 OKpYXarollleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKa U
oOmecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peuieHuH MpodieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTU OMOJOTUU AJII COBPEMEHHOW LMBUIM3AIUU:
obecriedeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEIIaTh  PECypCHble  MPOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, NMOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOoOJieM U
oOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PaAllMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJY4YEHUUM OHUOJOTMYECKUX 3HAHUU B IENIX
MOBBIIICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOW TPAaMOTHOCTH OOydwaromuxcs, Gpopmupyemon
IpU U3yYE€HUU OUOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNb30BaTh MOJydyaeMble 3HAHUS [JIs aHalu3a U
O0OBSCHEHHSI SIBIICHUN OKPYKAIOIIEr0 MUPAa W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JieaTh OOOCHOBAHHBIC 3aK/IIOUEHHMS Ha OCHOBE HAy4YHbIX (DAKTOB U
UMEIOIIUXCS JAHHBIX C IIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
perieHus IpoOJIeM B peabHbIX KU3HCHHBIX CUTYAIIUSX;

OCO3HAaHHME IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCT NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMH.

METANPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «buomorusy
BKJIFOYAIOT: 3HAYUMble i1 (HOPMUPOBAHHMS MHPOBO33PCHHS OOyYaArOITUXCS
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIeHAyYHbIC MOHATHUS, OTpakarollue
LEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IMO3HAHUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUs, SABJICHUE, MPOIECC,
cUcTeMa, Hay4HbIH (pakT, MPUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEJIOBAHUE,  HAOJIOJICHWE, W3MEpPEHHUE, OKCIEPUMEHT U JIPYTHuX),
yHUBEpCAJIbHbIE y4eOHbIe JACeHCTBHUS (ITO3HABaTEJbHbIC, KOMMYHHKATHUBHBIC,

pEryJsITUBHBIE), o0ecreynBaroIne (dbopmupoBaHue (yHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIMH OOYy4aloluXcs, CIOCOOHOCTD
oOyJaromuxcs UCII0JIB30BaTh OCBOCHHBIE MEXAMCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS U  YHUBEpPCAJbHble ydeOHbIE JIEHCTBUA B
II03HABATEIBbHOU U COLMAIIBHON IIPAKTHKE.

MeranpeaMeTHbIE PE3YNbTaTbl OCBOEHHS MPOrPaMMbl CPEAHEr0 OOLIEro
o0pa30BaHMsl TOJKHBI OTPAXKaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEJIbHBIMH
NEeHCTBUSAMM:

1) 6a3oBble JIOrHYECKHUE TeHCTBUA:

CaMOCTOSITENIbHO  (OpPMyIHpOBaTh W aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHMM 3HAHMM HPUEMBI JIOTMYECKOTO MBILUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaium, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJIOTMYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSA3M C IPYTUMH MOHATUSAMH);

ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C IOCTABICHHBIMU LIEISMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl O0OBsICHEHUS (DAKTOB M SIBJICHUI
YKUBOW NPUPOJBI,

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTHUBHbIC, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTpUBaEMBbIX
SBJICHUSX, (POPMYIIUPOBATH BHIBOJbI U 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactea Ui MIPEACTABIICHUS
CYILECTBEHHBIX CBA3€H M OTHOIICHHH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TaK)kK€  MPOTUBOPEYMH  pa3sHOTO  pOJa,  BBISIBIEHHBIX B Pa3jIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH PEIICHHs] MPOOJIEMBbl C Y4ETOM aHAM3a MMEIOIIUXCS
MaTepHAIbHBIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEIHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIIEHUE TPU PELIEHUH )KU3HEHHBIX ITPOOJIEM.

2) 0a3oBbIe HCCIeI0BaTEIbCKHE e CTBUA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIE0BATEIbCKON U MTPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3peuieHus npoOsieM, CHOCOOHOCTbIO W  TOTOBHOCTBIO K
CaMOCTOATENbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIb30BaTh Pa3NIMYHbIE BHUJBI JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HaHUS, €ro HHTEpHpeTalud, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIMIX, B TOM YHCJIE TPU CO3aHUH YUYEOHBIX U COLUATIBHBIX TPOEKTOB;

(dbopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh W (OopMyIUpoBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOMN
NEeSATENbHOCTH U AKU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEelleHUs, HaXOAUThb APryMEHTHl IS JI0KAa3aTelbCTBA
CBOMX YTBEPXKJICHMI, 3a1aBaTh NapAMETPbI U KPUTEPUH PELLICHMUS;

aHAIM3UPOBAaTh TOJIyYEHHbIE B XOJ€ pEHICHUS 3aJladyd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJIATH LI€JICHANIPABICHHBIA MOUCK TMEpPeHOoca CPEJCTB U CIOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

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

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX NIPEAMETOB;

BBIJIBUTATh HOBBIE WJEH, MpeJjaratb OPUTHHAIBHBIE MOIXOJbI U pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ undpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBbIX, B VIHTepHeTe), aHaIu3UpOBaATh



UHGOPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUUECKHU OLICHUBAThH
e€ I0OCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMyIMpPOBATH 3alpPOChl U TPUMEHATH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omosormueckoil WHMOpMAIUU, HEOOXOIUMOM JIJIsi BBITIOJHEHUS yUeOHBIX
3ajad;

npuoOpeTaTh OMNBIT KMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYpPYy aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpPEICTaBICHUS
ouosnornyeckon uHbopmaluu (cxeMbl, rpaduku, TUarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrMYEeCKOM HMH(pOpMalME: MPUMEHATh XHMHYECKHE, (usnyeckue u
MaTeMaTHUYeCKue 3HAaKU W CUMBOJIBI, (opMyIbl, aO0peBHATypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CHUMBOJHUYECKHME  CpEJCTBA
HarJIIHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclO3HaBaHWd M  3allUThl  MH(OpManuwu,
UH(OPMAMOHHON 0€30MaCHOCTH JINYHOCTH.

OBJjaieHne YHMBEPCATbHBIMIA KOMMYHHMKATUBHBIMHM J1€/iCTBUSMMU:

1) oOmeHme:

OCYLIECTBJISATh KOMMYHHUKAIIMH BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYyX AaeMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJIBHO BBINOJHEHHS MNpeaIaraeMon
3a/1a4y, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTh MO3MLMUN JPYTUX YYAaCTHUKOB
JManora Wil JUCKyCCUH);

pacno3HaBaTh HeBepOaJbHbIE CpPEACTBA OOIICHMS, NOHUMAaTh 3HAYECHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyalUH,
YMETb CMATYaTh KOH(MIUKTHI U BECTU MEPErOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaMEpEHUs IPYTuX JIOJIeH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPpeKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesITeJIbHOCTD:

NOHUMATh M MCIMOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboThI MpH PEIICHUU OUOJIOTUYECKONU MpOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH Y4eOHOIl 3a1a4u;

BbIOMpaTh TEMATHKY W METOJIbI COBMECTHBIX AEHCTBHM ¢ y4éToM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 YJieHA KOJJIEKTUBA;



NPUHUMATh LI COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWMHUPOBATh JEUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JICWCTBUU,
pacnpenensiaTh pojad € Y4ETOM MHEHHM YYaCTHMKOB, OOCYXKIaThb pEe3yJIbTaThl
COBMECTHO pabOTBhI;

OIICHMBAaTh KAauye€CTBO CBOEr0 BKJIaJla M KaXXJOr0 yYaCTHHMKA KOMAaH/bl B
oO1uit pe3ysbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE TIPOCKTHI, OIEHWBAaTh UJEHU C TMO3UIMA HOBU3HBI,
OpUTMHATBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3IUYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS [UIsl BBISBICHUA NpPOOJIEM U HUX
pEIIeHus B KU3HEHHBIX U YICOHBIX CUTYAITUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUW II€JIEBbIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAax IO OTHOLIEHHUIO K JKMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JAESITEIBHOCTD, BBISABIISTH
poOIeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIEC 3aJ]a4 B 00pa30BaTEIIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTaBJATh IUJIaH pElIeHHs N[poliemMbl C  y4&TOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHUH;

JaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pactIMpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO HIUPOKOW JPYIAUIUU B
pPa3HBIX O00JIACTSIX 3HAHMM, IMOCTOSIHHO TOBBIMIATH CBOM 0Opa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OIICHMBATh COOTBETCTBHE PE3YyJIbTATOB LIENSIM;

BJIAJ€Th  HABBIKAMHM  IO3HABATENHbHON  pedieKCUH KaK  OCO3HAHUS
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, HX PpE3YJbTaTOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI peIeKCUU IJis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUA IO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTMX IIPU aHaau3€ pe3yJbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTMX IPU aHaIu3€ pe3yJIbTaToB
NEATENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.

IHNPEJAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupuyeckue s yueoOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHHMM, BUIBI JACSITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHHUIO 3HAHUI B Pa3iMUYHBIX Y4€OHBIX CUTYallUAX, a TaKkKe B peallbHbIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX C Ouosoruei. B mporpamme mnpenmMerHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM 00yYeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHUM O MECTE W POJU OMOJIOTUU B CHUCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHbBI MHMpAa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX M
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIEHUS KU3HEHHBIX 33/1a4;

YMEHHME pACKpbIBaTh COJEpKaHHE OWOJIOTMYECKUX TEPMHMHOB M MOHSATHM:
KU3Hb, KJETKa, OpraHu3M, MeTaboau3M (OOMEH BeIIeCTB M IpeBpallleHUe
SHEPrUu), rOMeocTa3 (caMoperyJsisilus), ypOBHEBAs OPraHU3alUs KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOYKIIHS ), HACAEACTBEHHOCTh, ©3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTUYECKHE TEOpUH (KJIETOYHAass, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOorMa MOJEKyJIspHON Ouosorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (o 1ieHTpax MHOTrooopasusi u
MPOUCXOXKJEHUS KyJIbTypHbIX pacTteHuit H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIaJIETh METOJIJaMU HAYYHOTO MMO3HAHUS B OMOJIOTUM: HAOIIOJCHUE U
OMKCAaHUE >KUBBIX CHCTEM, MPOILIECCOB W SBJICHUM, OpraHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  TUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXJly MCCIEIyEMBbIMH BEIMYMHAMH, OOBSICHEHHE IOJTYYEHHBIX



pE3yibTaTOB, MCIIOJIB30BAHHBIX HAY4YHBIX INOHSATHH, TEOPHM M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

yYMEHUE BBIJCNATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT U
9YKapuoOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLECCOB: OOMEHa BEILECTB M MPEBpALICHUs] HEPTUU B KIIETKe, (hOTOCHUHTE3A,
IUTACTUYECKOTO W DSHEPreTMYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yYMEHHE MPUMEHSTH MOJyUYEeHHBbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1IeJbl0 o0ecreyeHus: Oe30MacHOCTH CBOETO 3/0pPOBbsl M 370pPOBbA
OKPY>KaIOIIUX JIIOJIeH, COOIIOICHHSI HOPM I'PaMOTHOTO TOBEACHUS B OKPYXKarolen
OPUPOAHON cpele, MOHMMaHue HEOOXOAMMOCTH HCIHOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOU ouonorun  u OMOTEXHOJNIOTHH Uil  PalMOHAIBHOTO
PUPOAOIIOIH30BAHNUS,

yMEHUE pelaTh JJIEMEHTApHblE T'E€HETUYECKHUE 3aJlayd Ha MOHO- U
TUTHOpPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleJOBaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS [JIsl MPEICKa3aHHsl HAcIeIOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATH JIA0OpAaTOpHbIE M MpakTU4YeCKue paboThl, COOIIOIAThH
npaBuiia npu padbote ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

yMEHUE KPHUTHYECKHM OLEHUBATh M HHTEPIPETHPOBATH HH(POPMALUIO
OMOJIOTUYECKOTO COJAEP)KAHMSI, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS U3
pa3IMyYHbIX UCTOYHUKOB (CpEeACTBa MacCcOBOW MH(pOpMalLMU, HAYYHO-IIOMYJISIPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHUN B OMOJIOTHUH,
MeJUIHE, OUOTEXHOJIOTUH;

YMEHUE CO3[1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ast OMOJIOTHYECKYI0 MHGOPMAIINIO U3 HECKOJbKHX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS y4yeOHOro npeamera «buonorus» e 11
KJlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUSA ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX W
3apyOeKHbIX yYEHBIX-OMOJIONOB B pa3BUTHE OWOJOTWH, (QPYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl peLIEHUs dKU3HEHHbIX 337124,

YMEHHE PACKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHHOB M TOHSATHUM:
BUJI, MOIMYJIALNSA, TeHO()OH, SBOIIOLMS, ABIKYIINE CUIIbI ((haKTOPBI) HBOJIOLIUH,
IPUCTOCOOJICHHOCTh OPraHu3MOB, BUI000pa30oBaHUE, JKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMA, MPOAYUEHTb, KOHCYMEHTBI, PEAYLEHTbl, LENH MUTAHUA,
AKOJIOTHYecKas nupamMua, OuoreoleHos, ouocdepa;

yMEHUE H3/IaraTb OWOJOrMYecKue Teopuu (PBONMIOLUMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactea K. M. bspa, depenoBaHusi TNIaBHBIX HANpaBICHUN U
nyteit sBomonuu A. H. CeseproBa, yuenus o 6uochepe B. 1. Bepuanckoro),
OTPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHUE BIJIAJIETh METOJJAMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHUE JKMUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHHU3alus U MPOBEICHUE
OMOJIOTMYECKOTO  AIKCIEPUMEHTAa,  BBIIABW)KEHHWE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOITYUYEHHBIX
pe3yibTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX MOHSATHH, TEOPUM M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHE BBIICATh CYIIECTBEHHbIE IPU3HAKU CTPOCHHUS OHOJOTHYECKUX
00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOTeOlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOJIEHHOCTH
OpPraHM3MOB, JE€HUCTBUS SKOJOTHYECKHX (PAKTOPOB Ha OpraHM3Mbl, IEepeHoca
BELIECTB M IIOTOKA SHEPIHH B S3KOCHCTEMAaxX, AHTPONOIEHHBIX H3MEHEHUH B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
UKJIOB B Onocdepe;

yMEHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS JUIsl OOBACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB U SIBJIICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOU
KHU3HU C LeNplo obecredeHus 0e30MacHOCTU CBOETO 3/J0pPOBbS U 3JI0POBBS
OKPY>KaIOIIUX JIF0JIeH, COOII0IEHUSI HOPM TPaMOTHOT'O TIOBEJCHUS B OKpY X arolen
OPUPOAHON cpejie, MOHUMaHUE HEOOXOAMMOCTH HCIOJIb30BAaHUSL JOCTHUKEHUMN
COBPEMEHHOW OMOJIOIHH 1711 PALIMOHAIILHOTO TPUPOAOIIONb30BaHNUS;

YMEHHE pelaTh 3JeMEHTapHble OMOJIOTUYECKUE 33/1aYd, COCTABIISATH CXEMBI
NepeHoca BEIeCTB U SHEPTUU B SKOCUCTEMAX (1IN MUTaHUS);

yMEHHUE BBINOJIHATh JIA0OpATOpPHbIE M MpakTU4YecKue padoThl, COOIIOIAThH
npaBuiia Mpu padbote ¢ y4eOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHWBATh MW HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO COJEP)KAaHUS, BKIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAaHUSA U3
Pa3IUYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MH(pOpPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepualibl),  paccMaTpuBaTh  IJ00ajdbHbIE  HAKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMOJIOTMYECKY0 MHPOPMAILUIO0 U3 HECKOJbKUX HCTOYHHMKOB, I'PaMOTHO
UCIOJIb30BaTh MOHATUITHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HauMmeHnoBauue KoauuecTBO 4acoB
Ne DJIeKTpPOHHBIe (HM(pPpOBbIe) 00pa3oBaTebHbIE
w/n pa3nejioB U TEM B Kourpoasbnsie | IlpakTuyeckue pecype
cero
nporpamMmsl padoThI padoThI
buonorusa 10 knmacc @enepanibHOE rOCyAapCTBEHHOE
aBTOHOMHOE 00pa30BaTEeIbHOE YUPEkKACHUE
1 buonorus kak Hayka 2 0.5 BhICIIETO 00pazoBanus “I"ocymapCcTBEHHBIN

YHUBEPCUTET MPOCBEILICHUS

buonorusa 10 knmacc @enepaibHOE rOCyAapCTBEHHOE

YKHBEIC CHCTEMEI 1 HX ABTOHOMHOE 00pa30BaTEIbHOE YIPSIKICHUEC

2 1 BbICIIETO 00pazoBanus “I"ocymapCcTBEHHBIN

OpraHu3aus
YHUBEPCUTET MPOCBEILICHUS
buonorus. 10 kmacc OO0 “AKnacc”
3 XUMHWYEeCKH# COCTaB 1 2 | Harnagnas ouonorus Xumus KieTky BeliecTsa,
CTPOEHHE KIIETKU KJIETKHM M TKaHu pacteHuil. 10 kmacc OO0
“OK3AMEH-MEJINA”
buosnorus. 10-11 kmacest ['ocynapctBeHHOE
aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKICHHE
KusnenesTenbHOCTb
4 6 BEICIIETO 00pa3oBaHus Topoia MOCKBBI
KJIETKH “ . . .
MoOCKOBCKUI TOPOJICKON MeIaroruuyecKuil
YHUBEPCUTET
5 PasmHOXeHUE U 5 | buonorus 10 knacc (6a30Bb1it yposens) OOO

WHJUBUTyaJIbHOE “MobunbHoe DnekTpoHHoe O6pa3oBanue”




pa3BUTHE OPraHU3MOB
buonorus 10 knacc ®enepanbHoe
HacaencrBennocTs u
6 2 L5 roCy/IapCcTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOe
W3MEHYUBOCTD .
YUpEXKIEHUE BBICIIETO 00pa30BaHUS
OpraHU3MOB g . ,
l'ocynapcTBeHHBIN YHUBEPCUTET MPOCBEIICHUS
buonorus. 10-11 knaccsl ['ocynapctBenHOe
CerleKIms OpraHu3MoB ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
7 OCHOBBI 3 BbICIIET0 00pa3oBaHus Topojia MOCKBBI
T — “MOCKOBCKHUH TOPOACKOW MeAarornyecKui
YHUBEPCUTET
buonorusa. 10-11 kmacesl I'ocynapcTrBenHOe
Y,
aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
8 PesepBroe Bpems 1 BBICIIETO 00pa3oBaHus Toposia MOCKBBI
“MOCKOBCKHUH TOPOACKOM MeaarornyecKui
YHUBEPCUTET
OBIIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOI'PAMME
11 KJIACC
KoamuecTBO 9acoB
No 1/ HaumeHoBaHue pa3jie/ioB U JuiekTpoHHbIE (UG pPOBbIE)
°n/m
TeM NPOrpaMmbl Bcero Kontpoabhble | IlpakTiyeckne o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI




buonorus 11 knacc @enepanbHoe
rocyJJapCTBEHHOE aBTOHOMHOE
00pa3oBaTeNbHOE YUPEKICHUE BBICIIETO
obpasoBanus “I'ocynapcTBEHHBII YHUBEPCUTET

1 OBOIIOIMOHHAS OHOIOTHS 9 1 .
MIPOCBEIICHUS
Harnsanas 6uonorus DBOMIOIMOHHOE YICHUE
Bsenenue B sxonoruro. 11 kimacec OOO
“OK3AMEH-ME/IUA”
buonorns. 11 xnacc OO0 “SKnacc”
buonorusa. 10-11 kmaccel 'ocynapcTBeHHOE
) Bo3HuKHOBEHUE U pa3BUTHE 9 0.5 aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE
JKM3HHU Ha 3eMiie ) BBICIIIET0 00pa3oBaHus Topoga MOCKBbI
“MOCKOBCKHI TOPOJICKOU MeJarorn4ecKuii
YHUBEPCUTET
Harnsoaas 6uonorust DBOMONUOHHOE yUECHUE
3 Opranu3smbl ¥ OKpysKaroras 5 1 Bsenenue B sxoxoruro. 11 kimacc OO0
cpeaa “OK3AMEH-MEJINA”
Harnsgnas 6uonorust DBOMOLUOHHOE yUEeHUE
4 CooOuiecTBa 1 9 BBenenue B sxoxoruro. 11 xkimacc OOO
DKOJIOTUYECKHAE CUCTEMBI “3K3AMEH-MEJINA”
Bbuonorns. 11 xnacc OO0 “SKnacc”
5 PesepBHOE BpeMst 2
OBIIEE KOJIMYECTBO HACOB I10 34 )5

I[TPOTPAMME




MPOBEPSAEMBIE TPEFOBAHUS K PE3YJbBTATAM OCBOEHUSA OCHOBHOI OBPA30OBATEJILHOI

INPOI'PAMMBbI
10 KITACC

Kon
NMpoBepPsieMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CPeIHero
0o01ero oopazoBaHus

ChopMupoBaHHOCTh 3HAHUH O MECTe M POJM OMOJOTHMHM B CHCTEME HAyYHOT'O 3HAHUS ECTECTBEHHBIX HAayK, B
(bOopMHpPOBAaHUN COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHUpPa W HAyYHOIO MHUPOBO33PEHHUS; O BKIAJE
pOCCUICKHX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHOW IPAaMOTHOCTH YeJI0BEKa JJIs

PEIICHUS ) KU3HCHHBIX 3aJ1a4

YMeHHe pacKphIBaTh COACPIKaHUE OMOJIIOTUYECKUX TCPMHUHOB U MOHITHUN: YKU3Hb, KJIETKA, OPraHU3M; METa00IH3M
(oOMeH BeIIecTB U MPEBpaIICHUE YHEPTUH), TOMEOCTa3 (CaMOperyJislius), ypOBHEBas OpraHU3alus KUBBIX CHUCTEM,

CaMOBOCTIPOU3BEICHUE (PETPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE

YMeHue umsnaraTh OHMOJIOTHYECKHE TEOpHHU (KJIETOYHAs, XpOMOCOMHAas, MyTamuoHHas ), 3akoHbl (I. Mennens, T.
Moprana, H.J. BaBuiioBa) n yueHus (0 LIEHTpax MHOrooOpaszus M MPOMCXOKIEHUS KyJbTypHbIX pacteHuii H.U.

BaBI/IJIOBa), OIPCACIIAThL 'PaHUIBI UX IPUMCHHUMOCTH K JKUBBIM CUCTCMaM

VmMmenue BJIaACTb METOJaMH HAYYHOI'O ITO3HAHUA B Ounoyorun (Ha6JIIOI[CHI/I€ " OIMMUMCAHUC JKUBBIX CUCTCM, IIPOLCCCOB
n HBHCHHﬁ; opranuzanuvs U IPOBCACHUC OHOJIOTUYECKOTO OKCIICPUMCHTA, BBIABHUIXCHUC THUIIOTC3bI; BBISABJICHUC
3aBUCUMOCTH MCXKIAY HCCICAYCMbIMU BCINYHHAMU, 00BsACHEHHE IMMOJIYYCHHBIX PE3YyJIbTATOB, HCIIOJIb30BAaHHBLIX

HAYYHBIX TOHATUN, TEOPHUM U 3aKOHOB; YMEHHUE JeJIaTh BbIBO/Ibl HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTATOB)




YMeHue BBIICNATh CYIIECTBEHHBIE MPHU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT, OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB; OCOOCHHOCTH MPOIECCOB OOMCHA BEIECTB W TPEBPAIICHHS SHEPTUU B KIIETKE,
dboTocuHTE3a, TIACTUYECKOTO W DHEPreTHYecKoro oOMEeHa, XeMOCHMHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS,

Pa3MHOKCHUS, THANBUAYAJIbHOTO Pa3BUTUA OPraHU3Ma (OHTOF6H63)

YMeHue NpUMEHSTh MOTyYeHHbIC 3HAHUS I OOBSICHEHHS] OMOJOTHYECKHUX IMPOLIECCOB U SIBICHUH, JUIS TPUHSATHUS
MPAKTUYECKHUX PEIICHUH B TOBCEIHEBHOM KHU3HU B IENsAX oOecreueHus 0e30MacHOCTHA CBOETO 3JI0POBbsI U 3/I0POBBS
OKpYKaIOIIMX JI0AEH, COOMI0IEHUSI HOPM IPaMOTHOIO TMOBEJCHHS B OKPYXKAIOIIe MpUpOIHON cpesie; MOHUMaHue
HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTIKEHUM COBPEMEHHON OMOJIOTMM M OMOTEXHOJIOTHH U1 palMOHAIBHOTO

IIPUPOIONI0Ib30BaHUS

VYmenue peiiaTtb SJICMCHTAPHBLIC T'CHCTUYCCKHUC 3aJa4d Ha MOHO- U I[I/IFI/I6pI/II[HOG CKpCIIMBAHUEC, CHCIIJIICHHOC
HacJI€J0BaHUC, COCTABIATh CXEMBbI MOHOFI/I6pI/I,IIHOFO CKpCIIUMBAaHUA OJId MPCACKA3aHUA HACICAOBAHUSA MMPU3HAKOB Y

OpraHnu3mMoB

YMeHue BBINOJNHATH JTAOOpaTOpHBbIE M IpakTHYECKHe paboThl, coOIr0AaTh MpaBuiia OpuU paboTe ¢ y4eOHBIM H

1ab0paTopHBIM 000pyI0BAaHUEM

YMmenue KPUTHUYCCKU OLICHUBATH U UHTCPIIPECTUPOBATDH I/IH(I)OpMaI_[I/IIO OHOJIOTHYECKOTO COJCPpIKaHM, BKIFOYAIOIIYTO
MNCCBAOHAYYHBIC 3HAHUA U3 PA3JIUMIHBIX UCTOYHUKOB (CMI/I, HAaYYHO-IIOITYJIAPHBIC MaTepI/IaJ'IBI); OTHYCCKHUEC aCIICKThI

COBPEMCHHBIX HCCJ'IeI[OBaHI/Iﬁ B 6HOJ’IOPHH, MCIHIINHE, OMOTEXHOJIOTUH

10

Vmenue cOo31aBaThb COOCTBEHHBIE MMCbMEHHBIE U YCTHBIC COO6H.I€HI/IH, 0606]]_[35[ 6I/IOHOFI/I‘ICCKYIO I/IH(l)OpMaI_II/IIO n3

HCCKOJIbBKUX UCTOYHUKOB, I'PaMOTHO HUCIIO0JIb30BaTh MMOHATHHHBIA arrmapar ouoJIornu

11 KITACC

Kon
NMpoBePsieMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOI NMPOrpaMMbl CpeHEro
o01ero oopazoBaHus




pe3yJabTaTa

CdhopmupoBaHHOCTh 3HAHMI O MECTE M POJM OWOJIOTMM B CHCTEME HAyYHOTO 3HAaHUS €CTECTBEHHBIX HAYK, B
(GOpMUPOBAaHUM COBPEMEHHOW €CTECTBEHHO-HAy4YHON KAapTUHBI MHpPa U HAYYHOIO MHPOBO33PEHHS; O BKIIAIE
POCCHUICKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIIMOHATHLHOM IPaMOTHOCTH YeJIOBEeKa st

pEeIICHUS ) KU3HCHHBIX 3aJ1a4

VYMeHue packpblBaTh COJEpkKaHUE OMOJIOrMYECKHMX TEPMUHOB M MOHATUMN: BUA, MOMYJALUSA, T€HO(DOH, IBOJIOLMS,
IOBUKYLIME CUJIbl ((aKTOpbI) SBOJIIOLUH, MPUCIOCOOJEHHOCTh OPraHU3MOB, BHI000pa30oBaHHE, HKOJIOIMUYECKHE
(bakTopbl, SKOCHCTEMA, TPOJIYLEHTHI, KOHCYMEHTBI, PEAYIECHTHI, LEMU MUTAHWSA, SKOJIOTHYECKas MHpaMuja,

OuoreoreHo3, 6nocdepa

YMeHue uznaraTb Onosorudeckue Teopur (3BoronroHHas Teopus Y. JlapBuHa, CHHTETHYECKAas: TEOPHSI 3BOJIIOLINN ),
3aKOHBI M 3aKOHOMEpHOCTH (3apozsiiieBoro cxojactBa K.M. bapa, yepenoBaHus TNIaBHBIX HAIpaBICHUN W MyTel
sBomoniu A.H. CeepiioBa, yuenus o 6uochepe B.M. BepHanckoro), onpeaensrs TpaHUIBI UX MPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

Vmenue BJIaACTh METOJaMH HAYYHOI'O ITO3HAHUA B ouoaoruu (Ha6J'IIO,Z[CHI/IC M OIMMCAHUEC JKUBBIX CUCTEM, IIPOLECCCOB
n SIBJIGHHﬁ; opranuzanuvsa MW IIPOBCACHUC OHOJIOrHYECKOT0 OKCIICPUMCHTA, BBIABHIXCHUC THUIIOTC3bI; BBLISABJICHUC
3aBUCUMOCTH MCKAY HUCCICAYCMbIMH BCIWYUNHAMHU, 00BSCHCHHE MOJIYYCHHBIX PCE3YJIbTATOB, HCIIOJIb30BAHHBLIX

HAayYHBbIX HOHHTHﬁ, TCOpI/Iﬁ 1 3aKOHOB; YMCHHUC NACJIaTh BBIBOJAbI HAa OCHOBAHUU IMOJTYYCHHBIX pe3y'J'H:>TaTOB)

YMeHue BBIACNATH CYNIECTBEHHBbIC NPHU3HAKKM CTPOCHHUS OMOJOTHYECKMX OOBEKTOB: BUAOB, TOIYJISIIHM,
MPOYILIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OIIEHO30B U 3KOCUCTEM; OCOOEHHOCTH MPOIIECCOB HACIIEICTBEHHON
W3MEHYUBOCTH, €CTECTBEHHOTr0 OTOOpa, BHI000pa30BaHMs, MPUCIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBUS
9KOJIOTUYECKUX (PAKTOPOB HA OPTaHM3MBI, IEPEHOCA BEIIECTB M MOTOKA SHEPTUHM B DKOCHUCTEMAaX, aHTPOMOTEHHBIX

M3MEHEHHU B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX ITUKIIOB B Onochepe

Vmenue MNPUMCHATH IOJYYCHHBIC 3HAHHUA JIA 00BACHECHHS OHMOJIOTHYCCKUX mponeccoB U $[BJI€HHI>JI, AJI1 TIPUHATUA
MPAKTUYCCKUX peﬂleHI/Iﬁ B HOBCGI[HGBHOﬁ JKHM3HH B ICIAX obOecrieueHHs: 0€30MaCHOCTU CBOCTO 3A0POBbA U 300POBbA

OKpY’KalOIIMX JI0JeH, cOOII0AeHUsT HOPM IPAMOTHOTO TOBEACHUS B OKPYXKAIOLICH MPUPOIHON cpelie; HOHUMaHHUe




HEO0OXOAMMOCTH MCTIOIB30BAHMS JTOCTHKEHNUN COBPEMEHHOM OMOIOTHY TSl palliOHATIBHOTO TIPUPOIO0TIONH30BAHUS

YMeHue peumatb 3JCMCHTAPHLIC OMOJIOrHYECKHUE 3ala4ui, COCTaBJIATb CXCMbI IICPCHOCA BCIICCTB M OSHCPIrUU B

7 HKOCHUCTEMAX (LIENH MUTAHUSA)

g VYMeHHue BBIMOMHITH JIAOOPATOPHBIE M MpPAaKTUUECKHE PabOTHI, COONI0JATh MpaBHWia NMpU padboTe C y4eOHBIM H
1abopaTOpHBIM 000PYTIOBAHUEM
VYMeHue KpUTHUECKH OLIEHUBATh U MHTEPIPETUPOBATh MH(OOPMALINIO OHOIOTHYECKOTO COAEPIKAHMUS, BKIFOUAIOIIYTO

9 NICEB/IOHAYYHbIC 3HAHWSA W3 Pa3IMYHbIX HCTOYHUKOB (CMU, Hay4HO-mOMYJISIpHBIC MaTepHasbl), PaccMaTpUBaTh
r7100abHBIE HKOJIOTHUECKUE TMPOOJIEMBI COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIIEHHUIO K HHUM COOCTBEHHYIO
TIO3HITUIO

10 YMeHue co3zaBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHHUs, 00001as OHONIOTHYECKYI0 HHPOPMALIUIO U3

HECKOJIBKUX UCTOYHUKOB, T PAMOTHO UCIIOJIL30BATh MOHATUMHBIN arrapar Ounoyioruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kona

HpOBepﬂeMbIﬁ 3JIEMEHT COAECPKaHUSA

buonorus xax HayKa

1.1

buonoruss — Hayka o xwuBoi mpupone. Ponp Ouonorun B QopMHUpOBaHUU

COBpPEMEHHOM HayuyHOU KapTHUHBI Mupa. CrucTemMa OMOIOTHYECKUX HAYK

1.2

MeToapl TTO3HAHUS KMBOW NMPHUPOABI (HAOIIOJACHHE, DKCIEPHUMEHT, OMHCaHUE,
W3MEpeHHe, KiacCu(UKaIMsi, MOJEITUPOBaHUE, CTaTUCTHYECKas oOpaboTka

JTAHHBIX )

JKuBnIe cuCTEMBI I UX opraHu3anusa

2.1

Kusble cuctembl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouosoruu. CBoiicTBa

OorocucTeM U UX pazHooOpaszue

2.2

YpoBHU oOpraHuzauud OWOCHCTEM: MOJEKYJISAPHO-T€HETUYECKUN, KIETOYHBIMH,

OpraHu3MEHHBIH, MOIYJIALNOHHO-BUIOBOM, YKOCUCTEMHBIH, OMOChepHBIN

XHUMHUYECKUI COCTAB U CTPOCHUE KIIETKH

3.1

XUMHAYECKUI COCTaB KJIETKU. XHUMHUYECKHUE DIIEMEHTBI: MaKpOAJIEMEHTBHI,
MHKpO3JIEMEHTBI. Bojga u MuHepanbHble BemecTBa. @DyHKIUMU BOIAbI U

MHHCPAJIBbHBIX BEIICCTB B KIICTKC. HozmepxcaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u crpoeHHe OETKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEJKOB.
He3zameHuMble W 3aMEHMMblE AMHUHOKHCIOTBL. AMHHOKHUCIOTHBIM COCTaB.
VYpoBHU CTPYKTYpbl O€IKOBOH MOJIEKYJIbIl (IEpBUYHAsA, BTOPUYHASL, TPETHUUHAs U
YEeTBEpTUYHAsI CTPYKTypa). XHUMHUYECKHE CBoiicTBa OenkoB. buonornueckue
¢byHKINN OEKOB.

®depmeHTHl — OHonoruyeckue katamusaTopbl. CTpoeHue (epMmeHTa: aKTUBHBIN
HEeHTp, cyOctpaTtHas cnenuduanocts. Kodepmentsl. Burtamubbpl. OTnuuus

(hepMEHTOB OT HEOPTAHMUECKUX KaTaJIN3aTOPOB

33

VYrieBonbl: MOHOCaxapuabl (TJIFOKO3a, pubo3a W JAe30KCHpu003a), Aucaxapubl
(caxapo3a, JaKkTo3a) W TMOJMcCaxapuabsl (Kpaxmas, TJIUKOTEeH, IEJUTI0I03a).
buonorudeckue GyHKINHU YTIIEBOJIOB.

Jlumuapl:  TpUINIMUEPUABI,  cTepouibl,  ¢ochomununel.  ['wapoduinbHO-
ruapodoOHbIe cBoWcTBa. buonormveckune GyHkmuu JsmnuaoB. CpaBHEHHE

YIJI€BO4O0B, OCIIKOB 1 JIMIIU 0B KaK HCTOYHHUKOB SHCPTHUU

34

Hyxnennoseie kucnotel: JIHK n PHK. Hykneornasl — MOHOMEpPBI HYKJIIEHHOBBIX




kucioT. Crtpoenne u ¢yuknuun JIHK. Crpoenne un ¢dynkumm PHK. ATO:

CTpOCHHUE U (PYyHKIHH

3.5

[utonmorus — Hayka o kierke. Kiierounas teopusi. MeToapl n3y4eHus KIETOK

3.6

Knertka kak nenoctHas xuBasi cucreMa. OOLIMe NMPU3HAKU KIIETOK: 3aMKHYTas
HapyxHasi mMemOpaHna, moziekyiasl JJHK kak renetnueckuii ammapar, cucrema

cuHTe3a Oelka

3.7

Tunbel KIETOK: 2yKapuoTHUYeCKasi U mpokapuotudeckas. OCOOEHHOCTH CTPOSHUS
npokapuoTudeckoil  kimetku. Kierounas crteHka Oaktepuil.  CTpoeHue
AYKAPUOTUYECKON KiIeTKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, UBOTHOW M

rpUOHOMN KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAas CTEHKA, IJIMKOKAJIUKC, HUX
¢ynkiun. [Inazmarudeckas memOpaHa, e€ cBolicTBa U pynkuumu. [{uromnasma u eé
opradouspl. OnHOMEMOpaHHbIE OPraHOMABI KJIETKU: SHAOMJIa3MaTHYeCKas CeTh
(OIIC), ammapatr I'onbmku, nuzocoMbl. [lomyaBTOHOMHBIE OpPraHOMIbI KIIETKH:
MHUTOXOHApUM, IutacTuabl. IlponcxoxaeHne MHUTOXOHApUH M IiacTH. Bupis
wiactua. HememOpaHHble OpraHouibl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP,

PCCHUYKH, KTYTUKH. (DYHKL[I/II/I OpraHonao0B KJICTKH. Bxmouenus

3.9

SAnpo — perynatopHbiii 1eHTp kieTkd. CTpoeHme sinpa: siaepHas 000J0dYKa,

KapHuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpaHCHOpPT BEIECTB B KIETKE

H(I/ISHCZ[GHTGJIBHOCTL KIICTKH

4.1

OOMeH BemiecTB, WM METa0oaM3M. ACCUMIIALUS (IJIacTUYeCKuid oOMEeH) U
TUCCUMUIIALINSA (PHEPTreTHUECKUii OOMEH) — JBE CTOPOHBI €AMHOrO IMpoliecca
MmeTabonu3ma. Turmbl oOMeHa BemlecTB: aBTOTPOGHBIA U reTepoTpodHbIid. Posb

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE

4.2

dotocunrte3. CBeToBas U TeMHOBasi a3bl porocuHTe3a. Peaknuu GoTocunTesa.
DddexkTuBHOCTL (PoTOCHMHTE3a. 3HaueHHne (OTOCHHTE3a ISl KU3HH Ha 3eMIle.
Brnusiaue ycioBuii cpenpl Ha (OTOCHHTE3 U CIIOCOOBI TIOBBIIICHHS €T0
MPOAYKTHUBHOCTHU Y KyJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XEMOCHUHTE3HMPYIOUIHEe OaKTepuH. 3HAueHHE XEMOCHHTe3a JUIs

JKU3HU Ha 3emiie

4.3

OHepreTuyeckuii OoOMeH B KieTke. PacieruieHue BeIIECTB, BBIIACICHUE H
AKKyMyJIUPDOBaHHE »SHEPrud B KIJIETKE. OTalbl 3SHEPreTHUYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buapl. KUCIOpOAHOE OKHUCIIEHHE, WIHM KIETOYHOE

JbixaHue. DPPEeKTUBHOCTb YHEPreTHIECKOro 0OMeHa

44

Peakiun marpuuHoro cuHtesa. ['enernueckas unpopmanus u JJHK. Peanmuszauus

T€HETHYECKOM I/IH(pOpMaI_II/II/I B KiIeTKe. I'eHeTHYeCKHM KOoJ U €ro CBOMCTBA.




Tpanckpunuuss — Matpuunblii cunte3 PHK. Tpancmsmus — 6uocunTe3 Oenka.

KonupoBanue amuHokucaoT. Posb pubocom B OnocunTe3e Oenka

4.5

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropus oTkpsiTusi Bupycon (.U.
WBanoBckuii). OCOOEHHOCTH CTPOEHHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacTeHud, >XUBOTHBIX U UEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmynonepunura gyenoseka (BUY) — Bo3oynurens CITNda.

[IpodunakTrka pacripocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUIA

Pasmuoxenue u WHIWBHUAYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

Krerounslii 1WKI, WIM >KW3HEHHBIM UMKI KieTku. MHTepdasza u mMuTo3.
[Tpoueccel, nporekatomue B uHTepdaze. Permkanus — peakuuss MaTpUuHOTO
cuareza JIHK. Ctpoenue xpomocoM. XpoMOCOMHBII Habop — KapHOTHIL
JIMTIIONAHBIE M TalIOMJIHBIA ~ XpOMOCOMHBIE  HaOOpbl.  XPOMATHIBI
[{uronornyeckne OCHOBBI PA3MHOXKEHUS M HHAMBUAYAJBHOTO PA3BUTHS
OpraHU3MOB.

Henenue kierku — muto3. Craaum murtosa. lIpoueccel, mpoucxopsiiue Ha

Pa3HbIX CTAAUAX MUTO34A. buonorndyeckuii CMBICII MUTO3a

5.2

®opMbl pa3MHOXKEHHsI OpraHH3MOB: Oecrionoe W mojoBoe. Buuel Gecronoro
pasMHOXKEHHUsA: JIefIeHHEe HaJBO€, IOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHU3MOB, €0 3HAUYCHUEC NJI CCIICKINN

53

[TonoBoe pa3zMHOXKEHHE, €r0 OTINUUS OT OECIOI0ro.
Meiio3. Cragum wMeiio3za. [lpouecchl, mpoucxoAsmie Ha CTaauiIX Meio3a.
IToBenenne xpomocom B Meiosze. Kpoccunrosep. buonornueckuii cMbici U

3HaUCHUE Mero3a

54

["amerorenes — mporecc 00pa3oBaHMsI MOJIOBBIX KJIETOK y JKUBOTHBIX. [loi0BBIE
JKeJe3bl: CEMEHHUKH U SuyHUKUA. OOpa3oBaHHe U Pa3BUTHE TMOJIOBBIX KIETOK —
ramer (CrepMaTo30u 1, SUIEKIeTKa) — crepmaTorene3 u ooreHes. OCoOEHHOCTH

CTPOCHUS SHLEKIETOK U criepMaro3onoB. Omionorsopenue. [laprenorenes

5.5

NunuBunyanpbHOe  pa3BuTHe  (OHTOT€HE3).  OMOpHOHAIBHOE  Pa3BHUTHE
(amOpuorenes). Drtarbl SMOPHOHATLHOTO PA3BUTHUSL Y MMO3BOHOYHBIX YKUBOTHBIX:
npoOiieHue, racTpyssiius, opraHoreHe3. [loctamOpuonansHoe pa3Butue. THITBI
NOCTAMOPHOHAILHOTO PAa3BUTHS: MPSIMOE, HEMpsMoe (JMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (DAKTOPBI, CIOCOOHBIC BBI3BIBATH BPOXKIAEHHBIC
YpOJICTBA.

Poct u pa3BuTue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,

CTaAuHu pa3BUTUA

HacneacTBeHHOCTh M H3MEHUMBOCTD OpTraHHu3MOB




6.1

IIpeamer u 3apaun reHeTUKH. VcTOpHs pa3BUTHSA TEHETHKU. BKitax poccHUCKUX
U 3apyOexHbIX Y4Y€HBIX B pa3BUTHE TEHETHUKU. MeEToapl TIeHETHKHU
(rudpu10IOTHYECKUH, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKUN ).
OcHOBHBIE T€HETHYECKUE NMOHATHA. ['eHeTHUecKass CHMBOJIMKA, UCIIONIb3yeMasl B

CcXemMax CKpelnBaHUI

6.2

3aKOHOMEPHOCTH HAacJIeI0BaHMs MPU3HAKOB, yCTaHOBJIEHHble [. MeHaenem.
MonoruOpunHoe ckpeuiBaHue. 3akoH eAUHOoOpa3us TUOPHUIOB IEPBOTO
nokoseHus. IlpaBwio noMuHMpOBaHMs. 3aKOH pacIUEIICHUs HPU3HAKOB.
I'unote3a uncroTsl raMert. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpunHoe ckpelivBaHue. 3aKOH HE3aBHCHUMOT'O HAacCJeIOBaHUS MPU3HAKOB.
[{uToreHeTuecke OCHOBBI JAUTHOPUIHOIO CKpEIIMBaHMs. AHaIU3UpYloLlee
ckpemuBaHue.  lcnonp3oBaHHME — aHAJIM3HMPYIOMIETO  CKPELIMBAHUS IS

ONpCACIICHUA I'CHOTHUIIA ocobu

6.3

CuennenHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HacJlleOBaHUIO TIeHOB. HapymieHwe cCuEIUIeHHsT TEHOB B peE3yJbTare
KPOCCHUHIoBepa. XpOMOCOMHAsi TEOpHsl HAcleACTBEHHOCTH. [eHeTndeckue
KapThl.

I'enetnka moma. XpoOMOCOMHOE ONpefeleHHe Mojla. AyTOCOMBI M IIOJIOBBIE
Xxpomocombl. ['oMorameTHele M rereporameTHble opranusmbl. HacnenoBanue

IMPU3HAKOB, CHCIJICHHLIX C I10JIOM

6.4

W3meHunBOCTh. BHIBI M3MEHUYMBOCTH: HEHACJICACTBEHHAs M HACJICICTBCHHAs.
Pone cpeasl B HEHACIEACTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOIU(UKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBIM psii U BapualMOHHAs
kpuBas. Hopma peaknum mnpusHaka. KoiandecTBEHHbIE M KaueCTBEHHBIC

MMPU3HAKH U UX HOPpMaA pCaKINU. CBoiicTBa MOﬂH(bHKaHHOHHOﬁ N3MCHYHNBOCTH

6.5

Hacnencreennasi, WM TEHOTHIMYECKAs, M3MEHUYMBOCThL. KoMOMHATHBHAs
M3MEHYUBOCTh. Melo3 U TONOBOM TMpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MYyTallMOHHAass W3MEHYMBOCTh. Kiaccudukamus MyTaimii:
T€HHbIE XPOMOCOMHBIE, TEHOMHBbIE. YacToTa U MpUYMHBI MyTalui. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHON n3MeH4dnBoct H.W.

BaBuiioBa

6.6

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T'E€HETUKH
YeJI0BeKa: reHEealorH4eCcKui, OJIM3HEIIOBHIH, LUTOT€HETUYECKUH,
OMOXUMUYECKHH, MOJCKYJSIpHO-TeHeTHUYeCKui. COBpEeMEHHOE OIpeCIICHHE
TCHOTHUIIA: TTOJTHOTCHOMHOC CCKBCHUPOBAHHUEC, TCHOTHIIMPOBAHUE, B TOM YHCJIC C
nomomnpio [IIP-ananu3a. HacnencrBeHHbIe 3a00JIeBaHUS YEIOBEKA: TI'CHHBIC
0ome3Hu, 0OJIe3HNU C HACIEACTBEHHON MPEpacioioKeHHOCThIO, XPOMOCOMHBIE

oonesnu. ComaTHyeckue u ICHCPATUBHLIC MYyTalluu. HpI/IHHI/IHBI 3A0PpOBOI0




06pa3a KU3HHU, JTHAIrHOCTUKH, HpO(l)I/IJ'IaKTI/IKI/I U JICUCHUIA TCHCTHUUCCKUX
Oone3Heil. Meauko-reHeTHUYeCKOe KOHCYJIbTUPOBAHKME. 3HAYCHHE MEIUIIMHCKOM

TCHCTUKU B ITPECAOTBPALICHUN U JICUCHUN I'CHCTHYCCKUX 3a00JIeBaHUI YeJIOBEKa

Cenexuus opraan3mMoB. OCHOBBI OMOTEXHOJIOTUHI

7.1

Cenekiusi Kak Hayka M TMpoIecC. 3apoKJIEHUE CEJIEKIUH U JIOMECTUKALIMS.
VYuyenne H.M. BaBunmoBa o0 wLeHTpaX TMPOUCXOXKICHUS M MHOToo0pasus
KyJIbTYPHBIX pacTeHHui. LIEHTpBI MPONCXOXKACHNS TOMAIIHUX KUBOTHBIX. CopT,

1opo/ia, ITaMM

7.2

CoBpeMeHHBIC METOIbI CEJIeKIIMU. MacCOBBIi W HHAMBUAYAIbHBIN OTOOPHI B
CEeJIEKIIMM pacTeHUi M KUBOTHbIX. OIeHKa 3KcTephepa. bnmskopoacTBeHHOE
ckpemmBanue — WHOpuUAWHT. Yuctas nuHUS. CKpelMBaHWE YWCTBHIX IJIMHUH.
['eteposuc, unu rubpuaHas cuia. HepoacTBeHHOe CKpeluBaHue — ayTOPUAMHT.
OtnanénHas ruOpummsanuss U e€ ycmnexu. VICKyCCTBEHHBIH MyTareHe3 H
MOJTYyYECHUE TMONUIIONAOB. JlOCTHIKEHUS CEJNEKIMU PAcTEHUM, >KUBOTHBIX M

MUKpPOOPTraHU3MOB

7.3

buoTtexHonoruss kak oOTpacib MPOU3BOJCTBA. ['€HHas WHXKeHepus. OTarbl
co3nanust pekomOuHanTHOM JIHK wu TpaHcrenHeix opranu3moB. Kiertounas
uHxkeHepus.  Kierounele  KyJbTypbl. MEUKpPOKIOHAJIbHOE  Pa3MHOMKEHHUE
pacreHnid. KiOHMpoBaHHE  BBICOKONPONYKTHUBHBIX  CEIBCKOXO3HCTBEHHBIX
OpraHu3MoOB. OKOJOrMYecKHe M 3Thyeckue mnpoodiembl. MO — reHermyecku

MOIU(DUIIUPOBAHHBIE OPTAHU3MBI

11 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

DBOIIOIMOHHAST OMOIOTHUSA

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  dBONIOLMHU.  [lameoHTONOrHMYECKUE:  TOCIEN0BATENBHOCTD
HOSIBJICHUSI BUAOB B IAJICOHTOJIOTHYECKOW JICTONMCH, MEepeXonHble (HOpMBI.
Buoreorpaduyeckue: cxonctBo u paznuuue ¢ayH U (GIop MaTepUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXO/ICTBA M Pa3In4Ks SMOPHOHOB PAa3HBIX BUJIOB
N03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOIMYHbBIC, AHAJIOTUYHBIE,
pPYIUMEHTapHBIE OpTaHbl, aTaBU3MbL. MOJEKYISPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHX MyTell y Bcex

OpraHU3MOB




1.2

OpomtonmonHas  Teopuss Y. JlapBuna. IIpenmochuiku — BO3HUKHOBEHUS
JapBuHU3Ma. JIBWXKyIIMe CHJIbl 3BOJIIOLMU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE NMPHU OIPAHMYEHHOCTU PECYpPCOB, HEONPEAEIEHHAs U3MEHUNBOCTb,

60opb0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBII 0TOOD)

1.3

Cunrernueckas Teopus o3Bomound (CTD) U OCHOBHBIE €€ TOJOKEHUS.

MuxposBontonus. [lonmynsuus Kak e IMHULIA BUAA U SBOJIOLUU

1.4

JBwxymue cuibl ((pakTopbl) SBONIONMU BHUIOB B THpuUpoae. MyTallMOHHBIN
nporecc U KOMOMHATHBHAS WM3MEHYMBOCTH. llomynsiuoHHBIE BOJNHBI U Jpeid
reHoB. M3omsaius u murpanus. EcrecTBeHHBIM 0TOOp — Hampapisromuil paxTop
3BOIIOIMU. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCT,  OpraHU3MOB KakK pe3yibTaT 3Boionuu. I[lpumepsl
npucnocoOIeHni y opranu3MoB. ApoMop(o3bl U HAHOAJANTALNN.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOPMBI BHI000pa30BaHUS:

reorpa(bnquI(oe, 9KOJIOTHYCCKOC

1.5

MakposBomonusi.  @opmbel  3BoJoLMU:  GuUIETUYECKas,  JUBEPreHTHas,

KOHBEPreHTHas, mapaienbHas. HeoOpaTuMoCcTh 3BOTIONNN

Bo3HMKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMiie

2.1

JlonayuyHble TMpeACTaBICHUS O 3apOXKICHHUM >KU3HHU. HaydHble T'HUIIOTE3bI
BO3HUKHOBEHHUSl >KM3HM Ha 3emje: aOuoreHe3 W MaHCHEpMHs. XUMHUYecKas
IBOJIIOLMS. DKCIEPUMEHTAIIBHOE IOATBEPKACHUE XUMUYECKOW HBOJIIOLIUU.
Havanbuble stansl O6uonoruueckoit spomtonuu. ['mmoreza PHK-mupa. IlepBoie

KJICTKHU 1 UX 3BOJIIOIMA. (I)OpMI/IPOBaHI/IC OCHOBHBIX I'pYTIIII )KMUBBIX OPraHU3MOB

2.2

Pa3Butne xusHu Ha 3emse mo 3pam u nepuojam. Karapxei. Apxelckas u
npotepo3oiickast dpbl. [lameosolickas spa u €€ mepuoabl: KeMOPUUCKUH,
OPIOBUKCKHW, CHUJIyPUHUCKUH, JI€BOHCKUH, KaMEHHOYTOJbHBIMA, IEPMCKUM.
Me3o3o0iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaitHo3oiickas »3pa W €€ mepuoAbl: NAJICOrE€HOBBIM,  HEOTrECHOBBIN,
AQHTPOIIOI€HOBBIM. XAapaKTEpPUCTHKA KIMMAara M TIEOJOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl 3BOJIIOLUU PACTUTEIBHOTO U )KUBOTHOTO MUpPa. ApoMOp(O3bl y
pacTeHnid W KUBOTHBIX. IlosiBIIeHMe, pacuBET W BBIMHUPAHUE TIPYII KHUBBIX

OpraHnu3mMoB

23

Cucrema OpPraHu4YcCKoro Mupa KaK OTpaXCHHC OBOJJIIOLIHH. OCHOBHBIE

CHUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

24

OBoironus 4eaoBeKa. AHTPOIIOJIOrMsl Kak Hayka. Pa3BuTue mnpencraBieHU o

IMPOUCXOXKACHUN YCIOBCKA. MCTOI[BI HU3YYCHHUS aHTpPOIIOIC€HE3a. CXOI[CTBa u




pa3nuyuus YesloBeKa U )KMBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHHE YEIO0BEKa.
JBwxymue cuibl (GpakTopbl) aHTpornorenesza. HacnencTBeHHass W3MEHYMBOCTD U
ecTecTBeHHbI 0TOOp. OOIecTBEHHBI 00pa3 JKW3HMU, W3TOTOBJIECHUE OPYIUM

TPYyJa, MBbIIIJICHUE, peYb

2.5

OcHOBHBIE CTagUM W BETBH HBOJIIOLIMM YEIOBEKAa: ABCTPAJIONMUTEKH, UenoBek
yMmenslid, YenoBek mnpsaMoxomsamud, YenoBek HeaHAepTanbcKui, Yenosek
pasyMHbId. Haxoaku HCKOMaeMbIX OCTAaHKOB, BpeMs CYIIECTBOBaHHMSA, 00JacTb

pacmpocTpaneHust, 00bEM rOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYIHSI

2.6

Yenoseueckne packl. OCHOBHBIE OOJBIINE PAchl: €BPOMEOHIHAS (eBpa3uiickas),
HErpo-aBCTPaJIONIHAs (9KBaTOpHANIbHA), MOHTI'OJIOUIHAs (a3uarcko-
aMepHKaHCKasi). YepTsl MPUCIOCOOICHHOCTH IPEICTABUTENCH UEIOBEUECKUX pac

K YCJIOBHAM CYHICCTBOBAHUSI. E,Z[I/IHCTBO YCJIOBCUCCKUX pac. KpI/ITI/IKa pacusmMa

OpranusMsbl 1 OKpy>Karolias cpea

3.1

DKOJOrHsl Kak Hayka. 3ajayd M pa3feibl dKOJIOrMU. MeTOoJbl 3KOJIOTHYECKUX
UCCIIEIOBAaHMNA. DKOJIOTHYeckoe MUpoBo33peHune. Cpenbl 0OUTaHHsI OPraHU3MOB:

BOJHAasA, HA3CMHO-BO3AYyIITHAA, IOYBEHHAA, BHYTPHUOPTraHU3MCHHAsA

3.2

Oxonoruueckue  (aktopbl.  Knaccudukamus — dKoJorHMUecKHX — (PaKTOPOB:
abnoTuveckne, OMOTUYECKHE W aHTPOIOreHHbIe. JleilcTBUE HKOJIOTHUYECKUX

(GhaKkTOpOB Ha OPraHU3MBI

33

AbGuotnyeckue QakTopbl: CBET, TeMmIepaTypa, BIaxHOCTh. doTornepuoausM.
[Ipucnocobnenuss oOpraHusmMoB K  JeHCTBUIO aOMOTHYECKUX  (DAaKTOPOB.

buonornyeckue puTMbl

34

buotnueckue ¢akropsl. Buapl OmoTHyecKuMX B3aUMOAECHCTBUI: KOHKYpPEHIUS,
XMIIHUYECTBO, TMAapa3sUTU3M, MYTyaliu3M, KOMMEHCAIN3M (HaxJIEOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCAIM3M, HEUTpanu3M. 3HA4YeHHE  OHOTHYECKUX

B3aUMOJACUCTBUI 11 CyHICCTBOBaHHUA OPraHU3MOB B ITPUPOIHBIX COO6H.[€CTBaX

3.5

DKOoJOTHYECKHUE XApaKTCPUCTHKH MMOITYJIAIIH. OCHOBHBIE IIOKa3aTcjin
nomyJjdauuu: 4YUCJICHHOCTb, INUIOTHOCTb, POXAACMOCTb, CMCPTHOCTb, HNPHUPOCT,

MUrpamnus. Z[I/IHaMI/IKa YUCJICHHOCTHU ITOITYJIAAIUH U eé peryjsinus

COO6H.[CCTBa H OKOJIOTHYCCKHUEC CUCTCMBI

4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpyKTypel OuWoOIeHO3a: BHUIOBas,
NPOCTPAaHCTBEHHAs, Tpoduueckas (muimieBas). Bunbl-momuHantel. CBs3u B

OnoleHO3€e

4.2

Dkosiorudeckue cucrteMbl  (3kocuctembl). [loHarme 00 dKkocucreMe W




OuoreoneHo3e. DOyHKIUOHATbHbIE KOMIIOHEHTHl HKOCHUCTEMbI: IMPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BelecTB U IOTOK HEPTUU B 3KOCUCTEME.
Tpoduueckue (muieBble) ypOBHU JKOCHCTEMbI. [luileBble Lenu U CETH.
OcHOBHBIE TOKa3aTeIM 3KOCHCTEMBI: OuoMacca, MPOAYKIHA. DKOJIOTHYECKHE
NUPAMUIBL:  TPOAYKIMM, YHUCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCUCTEM:

yCTOMUMBOCTB, caMoperyisanus, pazsutue. Cykueccus

4.3

[Ipupoansie 3x0cHCTEMBbI. DKOCHCTEMBI 03P U pPeK. DKOCUCTEMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOIO Jieca.

AHTpPOIOTeHHBIE HKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMsl.
buonoruueckoe u X034HCTBEHHOE 3HAUEHUE arpO3KOCUCTEM U yPOOIKOCUCTEM.
buopasnoobpazue kak (daktop ycroWumBocTH 3kocucteM. CoxpaHeHue

OMOJIOTMUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuernne B.W. Bepuaackoro o Owmochepe. I'panunl, coctaB u CTpyKTypa
ouocdepsl. JKuoe BemecTBO U ero ¢yHkuuu. OcoOeHHOCTH Onochepsl Kak
I00abHOW AKOCHCTeMBI. JIMHAMHYECKOE paBHOBECHE W OOpaTHas CBs3b B
ouochepe. KpyroBoporel BemecTB W OMOTCOXMMHUYECKHE IIHUKIBI SJIEMEHTOB

(yrnepona, azora). 30HanbEHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

UYenoseuectBo B Omochepe 3eMian. AHTPOINOTCHHBIE H3MEHEHHS B Ouocdepe.
['moGasibHBIE PKOTOTHYECKUE TTPOOTIEMBI.
OcHOBa  palMOHAJILHOTO  YIPABJICHUS TMPUPOJHBIMU pecypcaMH U  HX

uCnojb30BaHue. JJocTikeHuss OUONOruy U OXpaHa MPUPOIbI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYHEHUKA

* buonorus. 10 knacc. [Taceunnk B.B., Kamenckuit A.A., Py6rio A.M. u ap.;
ITon penakuueit [laceunuka B.B. Akunonepnoe o61miectBo «31arenbeTBo
«IIpocseuieHue

 buonorus. 11 knacc. [Naceunuk B.B., Kamenckuit A.A., Py6rio A.M. u ap.;
ITon penakuueii [laceunnka B.B. Aknmoneprnoe o61ectBo «l31arenbeTBo

«IIpocsemienue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Metoanueckoe nocooue

1. BOC. buonorus /Tlog pen. M.C. T'unspoBa / M.: HayuHoe n3aaTenbCTBO
«bonbiias Poccuiickas sHiukinoneaus». - 2001. 2. EctectBeHHO-Hay4Hast
rpaMoTHOCTH. COOPHUK TAaJOHHBIX 3aaHui. Beimyck 1: y4e6. mocobue st
obmreoOpasoBarensHbIx opranuzaruii / moa pen. ['.C. Kosanésoii, A. 1O,
[Tentuna. — M. ; CII6. : ITpocBemenue, 2020. 3. EcrecTBeHHO-Hay4YHAas
rpaMmoTHOCTh. COOpPHUK TaTOHHBIX 3aaHui. Beimyck 2: yuel. mocobue s
oO1eo6pazoBarenbHbIX opranu3anuii / mox pexa. I'.C. Kosanépoii, A.1O.

[Tentuna. — M. ; CII6.: IIpocBemenue, 2021.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

buonorus 10 knacc deaepanbHOe roCyAapCTBEHHOE aBTOHOMHOE
o0Opa3oBaTenbHOE YUPEKICHNE BhICIIET0 oOpa3oBanus “I'ocymapcTBEHHBIH
YHUBEPCUTET IPOCBELIECHUS

buonorus. 10 kinacc OO0 “SAKnacc”

Harnsanas ouonorus Xumus KiaeTKH BelecTBa, KJIETKH M TKaHU pacTeHui. 10
knacc OO0 “OK3AMEH-MEJIMA”

buonorus. 10-11 kmaccsl 'ocynapcTBeHHOE aBTOHOMHOE 00pa3oBaTesibHOE
YUpE}KICHUE BhICHIEr0 00pa3zoBanus ropoaa MockBbl “MOCKOBCKUI TOPOACKON
NEeJaroru4eckuii yHUBEPCUTET

buonorus 10 kmace (6a3oBb1it ypoBens) OO0 “MobunibHOE DIEKTPOHHOE
Oo6pazoBanue”

buonorus 11 knacc @enepanbHoe rocy1apCTBEHHOE aBTOHOMHOE
oOpa3oBaTenbHOE YUPEKICHNE BhICIIET0 oOpa3oBanus “I ocymapcTBEHHBIM
YHUBEPCUTET IPOCBELIECHUSA

Harnsanas Ouonorust BosoimoHHOE yueHne Benenue B skooruto. 11 kimacc
000 “OK3AMEH-ME/INA”

buonorus. 11 kinacc OO0 “SAKnacc”

buonorus. 10-11 kmaccel 'ocynapcTBeHHOE aBTOHOMHOE 00pa3oBaTeibHOE
YUpE}KICHUE BhICIIEr0 00pa3zoBanus ropoaa MockBbl “MOCKOBCKUI TOPOACKON
NeJaroru4eckuii yHUBEPCUTET

Harnsanas Ouonorus IBosomoHHOe yueHne Benenue B skooruto. 11 kimacc
000 “OK3AMEH-ME/INMA”
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