OOBPEHO BBeneHo B nencTBue MpuKa3oM o

Ha 3acenganuu llegarormueckoro MAOY KMIJI ot 30.06.24r.
coeta MAOY KMJI, No258
npotokoit Ne 1 ot 30.06.2024 . Hupexrop MAOY KMJI
H.B. KpacHoBa
«30» urons 2024 r.

[MognucaHo

KPACHOBA LndpoBON NOANUCHIO:
HATAJIbS KPACHOBA HATAJIbA

BWKTOPOBHA

BVNKTOPOBHA Zara: 2024.06.30

11:08:19 +02'00'

PabGouyasi nporpamma no y4ye0HOMY Ipeamery

«buogorus»

Kaacc 10,11

Bcero yacos 68 (34 -10 kaacc, 34 — 11 kJacc)

IIporpamma cocraBiena yuuresaeMm ouosoruu Jiursunosoii U.B.



MHNOACHUTEJIBbHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMmbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY IS
OTpEJIEICHUs] TMOAXO0J0B K (POPMHUPOBAHUIO COJACpPKAHUA Yy4yeOHOTO MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyajdbHble TonoxkeHus @IroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1€, colepKaHus, pe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmero oOpazoBanuss B Poccuiickoit denepanuu, a Takke IMOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW PUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/ieNICHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosoruu [a€T TpPENCTaBICHHE O MLENsAX, 00 oOuei
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS W Pa3BUTHUS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHOro mnpeamera «buonorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp’)KaHUE, €ro CTIPYKTypy, pacupeneiieHue [0 paszjeinaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHsI YyUEOHOr0 Marepuaia ¢ y4eToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTEeNIbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN oOydaromuxcs. B nmporpamme no Ouosnoruu
TaKK€  YUYUTHIBAIOTCS ~ TpeOOBaHUS K  IUIAHUPYEMBIM  JINYHOCTHBIM,
METanpeMETHBIM U TNPEIMETHBIM pe3yjbTaTaM o0Oy4deHHs B (POPMUPOBAHUU
OCHOBHBIX BHUJOB YYEOHO-IIO3HABATEIBHON JEATEIBHOCTH/YUEOHBIX JEHCTBUI
00y4aromuxcsi M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOT0 00pa30BaHUsI.

B nporpamme no 6uonorum (10—11 kmacceel, 6a30BbIil ypOBEHb) peain30BaH
NPUHIMI TPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4yemy B Hel
IPOCMATPUBAETCS HANPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GbOpMHpPOBAaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALMNA JIMYHOCTH, SKOJIOTHUYECKOI0 MBILIUICHUS, IPEACTABIECHUI O 3J0pPOBOM
oOpa3e >XKU3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXarolled NpUpOAHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOEHHMH KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOILECCOB B MPOrpamMMe MO OMOJOTMH YJEJE€HO BHUMAaHHE HCIOJb30BaHUIO
NOJyYEHHBIX 3HAHUN B MMOBCEAHEBHOM >KU3HU JJISl PEIICHUS MPUKIAAHbIX 33/1a4, B
TOM 4HKcje: NpOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOoBEKa, MEIUKO-
TeHETHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[EJIeCO00Pa3HOro MOBEACHHUS B OKpYXarollled NPUPOAHOW Cpejae, aHaau3a
BJIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKAa HAa COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HANPaBICHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO 0OeCTIeUeHUs
YCIIOBUM JUIsl pEUICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHus, KOTOpas mpeanonaraeT GOpPMHUPOBAHHE Y  OOYYAIOIIMXCS
CHOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Ppa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHe cpenHero oouero oOpa3oBaHHsl 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS MPEICTaBICHUNA O
HAyYHOW KapTHUHE MHpA, pacIIUpsieT U 0000IIaeT 3HaAHUS O KUBOM mpupoje, e



OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3aldyd W HBOJIIOLUHU, CO3JAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (HOpMHUpPOBaHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0e€30MacHOro obpasa
KU3HHU, SKOJOTMYECKOI0 MBIIUIEHHUS, [IEHHOCTHOIO OTHOILLIEHUS K KUBOH MpHUpOJIE
U YEJIOBEKY.

bonbiioe 3HaueHne OMOJIOTHUA UMEET TAKXKE JJIsl PELICHUS] BOCIIUTATENbHBIX
U Ppa3BUBAIOLIMX 33Jad CpEeAHEro oomero oOpa3oBaHUs, COLUAIN3ALNN
oOyuaromuxcs. M3yuenue 6uoia0oruu o0ecredrnBaeT yciuoBus I (HOpMHUPOBAHMUS
UHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYpPBHI, CIOCOOCTBYET WMHTErpaluil OMOJIOTUYECKUX 3HAHUU C
IPECTaBICHUSIMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHBIE MOJOXKEHUS O IpeIHA3HAYCHHH Y4eOHOTO IMpeaMera
«buonorus» cocraBUIM OCHOBY MJisi OMpEACNICHUs TMOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €r0 COAEPKAHMS, IPENCTABICHHOIO B MPOrpaMMe IO
OMOJIOTHH.

OTt60p conepkanus yueObHoro npeamera «buosorus» Ha 6a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTbH 3HAHWUA M YMEHMs, 3HAYUMbIE IS
dopMupoBaHus OOIIEH KyJIbTYpbl, ONPEICISIONINE aJeKBATHOE IIOBEJICHUE
4eJl0OBeKa B OKPYKaIoIled MPUPOJHON cpene, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
KU3HU U MOpaKTUYECKou aesTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHMMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi (POpMUPOBaHUS
IIPEACTABICHA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OHOJOrNYECKOr0 00pa30BaHMS.

CTpykTypupOBaHUE COJEpKaHUsS y4yeOHOro marepuaja B Iporpamme Io
OMOJIOTMHM OCYILIECTBICHO € Y4YETOM MPUOPUTETHOTO 3HAUYEHHUs 3HaHUH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX dKUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Knerka kak Ouonoruueckas cucrema», «OpraHusMm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKoro Mupay,
«OBOJIFOLMS KUBON PUPOJIBI», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp u3ydenus yueOHoro npeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHON
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHH
UCIIOJIb30BaTh ATH 3HAHMS JI1 TPAMOTHBIX JEUCTBUI B OTHOLIEHWU OOBEKTOB
YKUBOM NIPUPOBI U PEILICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTkeHue 1enu u3ydeHus: yueoHoro npeamMera «buonorus» Ha 0a30BoM
ypOBHE 00ECIeUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOEHHE OOYYaIOIIMMUCS CUCTEMBbl 3HAHMM O OMOJOTHYECKHX TEOPUsX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaxX, CIyKAIIUX OCHOBOU
Uit (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUpPa, O
METOJIaX HAay4YHOTO MO3HAHMs, CTPOEHUH, MHOT000Opa3uu U 0COOEHHOCTSIX KUBBIX



CHUCTEM Pa3HOTO YPOBHS OPTaHHM3AIMH, BBIIAOIIMXCA OTKPBHITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA TMO3HABATENbHBIX, UHTEIICKTYAIbHBIX U
TBOPYECKUX CHOCOOHOCTEW B MpOIECCEe aHadu3a JAHHBIX O MyTSIX pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOAXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YPOBHS OpTaHU3aIUY;

CTAaHOBJICHHE Yy oOOydyaromuxcsi oOmeld KyJabTypbl, (PYHKIHOHAIBHOU
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBJICHHS OKPY>KaIOIIETO
MUpa JKMBOW TPHUPOALI HA OCHOBAaHWM 3HAHWW W OIBITA, IOJYYEHHBIX IPH
M3y4YEeHUU OHOJIOTHH;

dbopMmupoBaHre y OOydYaOIIMXCS YMEHUH WIUTIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKOW JCSITCIIBHOCTH YEIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHUH U arpoOOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHUSI YEJIIOBEKOM >KHUBOU
PUPOIBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUSI K HEH, COOIIOICHUS STUYECKUX
HOPM IPU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HaHWE IEHHOCTH OWOJOTUYECKUX 3HAHUW ISl TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHHI B TMOBCEIHEBHOM KU3HU
JUTSL OLEHKH TIOCJIEACTBUI CBOEH JEATEILHOCTH IO OTHOIICHHIO K OKpPYXKarolen
cpene, COOCTBEHHOMY  37I0pOBbIO, OOOCHOBaHME U  COOJIIOJICHUE  Mep
npoUIaKTHUKU 3a00JIeBaHU .

B cucreme cpemnero obmiero obOpaszoBanus «buonorws», nsydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTCIBHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOH o0macTh « EcTecTBeHHO-HAYYHBIE TIPEIMETHIY.

Benymwm  cpencTBOM — IHCTAaHIIMOHHBIX ~ KOMMYHHKAIIMA — SIBJISIETCS
anexktponHas cuctema Dy Kyp (URL: https://klgd.eljur.ru/).

Jlns  u3ydeHuss OuojoruM Ha 0a30BOM ypOBHE CpEIHEro O0OIIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11

kiacce — 34 gaca (1 yac B Heneio).
COJEP)KXAHUE OBYUEHUSA

10 KVIACC
Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHHU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM Haykamu, (pusiocodueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonormu B (OpMHUPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTHUECKUX HaYK.
MeTonpl TO3HAHUS >KUBOW TPHUPOABI (HAOIIOJEHUE, DKCICPUMEHT, OIHUCAHUE,
U3MEpeHue, KilacCu(pUKaIMs, MOJCTUPOBAHUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX ).
Jlemoncrpamumn: Iloptpersl: Y. JdapBun, I.Mengens, H. K. Komnbios,
Hx. Yorcon u @. Kpuk. TalOmuibl U cxembl: «MeToabl TMMO3HAHUSA >KUBOU
MIPUPOIBI».
JlaGopaTopHble U MpaKTUYECKHE PadoOThI:



https://klgd.eljur.ru/

[Ipaktuueckass padora Ne 1. «Vcmonmp3oBaHWEe pa3IWYHBIX METONIOB TPH
U3YYeHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3aIHs.

KuBpie cuctembl (OMOCHCTEMBI) Kak TIIpeAMET W3Yy4YeHHUs OWOJIOTHH.
OTnnyme KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CpoiictBa OuocucTeM U UX pa3HooOpaswe. YPOBHU OpraHu3aluu
OvocucTeM:  MOJICKYJISIPHBIM,  KJIETOYHBIM,  TKaHEBbI, OpPraHU3MEHHBIH,
MOMYJISTIIMOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOTEOIIECHOTHYECKHIT ), OMOC(hEPHBIH.
HMemoncTpauun: Tabmuubl U cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU
OpraHU3alU KUBOU MPUPOIBD.

Tema 3. Xumn4yecKkuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XUMHYECKHE DJIEMEHTBHI: MAaKpPO3JIEMEHTHI,
MUKpO3JIeMEHThl. Boma u  wMuHepanbHble BemlecTBa. DOYHKIMU BOALI U
MUHEpalIbHBIX BEIIECTB B KieTke. [lomnepkanne ocMoTuyeckoro d6ananca. bemku.
CoctaB u cTpoeHHne 6elKOB. AMUHOKHUCIIOTHI — MOHOMEPHI 0ekoB. HezaMeHnMblie
U 3aMEHUMbIE AMUHOKHUCIIOTH. AMHWHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbI
OeNKOBOWM MOJIEKYJbl (TIEpBUYHASl, BTOpPUYHAS, TPETUYHAS M YETBEPTHUYHAS
CTPYKTypa). XMMHUYECKHE CBOWCTBa OeikoB. buonormdeckune GyHKIHUU OEIKOB.
depmeHThl — OHoJiorHuYeckue KaTtanuzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN
HeHTp, cyoOctpatHas cnenuduyHocth. Kodepmentsl. Butamunbl. OTtinuus
(GEepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. YTJEBOJbI: MOHOCaXapHabl
(rmroko3a, pubo3a U JAe30Kcupubo3a), Aucaxapuabl (caxaposa, JakTo3a) u
nonucaxapuabl (Kpaxmaji, TJIUKOTeH, IeUioio03a). buonornueckue (QyHKIUU
yrieBosioB. Jlunuapl: Tpuriunepubl, ¢pochoaunuasl, crepouasl. ['uapodunsHo-
ruapodoOHble  cBoiicTBa. buomornueckue ¢GyHkumu aunuaoB. CpaBHeHHE
YTJIEBOJIOB, OCJIKOB Y JIUIMUJIOB KaK UCTOYHUKOB dHEPTUU. HyKJI€MHOBBIE KHUCIIOTHI:
JHK u PHK. Hykneotnabsl — MOHOMEpPBI HYKJIEHMHOBBIX KHUCIOT. CTpoeHUE H
byakuun JJHK. Crpoenne u ¢dynkuuu PHK. Buast PHK. AT®: crpoenue u
dbyukmuu. Ilutomormss — Hayka o kietke. Kilerounas Tteopust — mpumep
B3aMMOJICUCTBUS HJed M (AKTOB B HAy4YHOM TO3HAHWUU. MeTOAbl M3Y4YCHHS
kieTku. Kierka kak menocTHas >kuBas cucrema. OOiue Npu3HAKUA KIIETOK:
3aMKHyTasi HapykHas memOpana, moinekynsl JIHK kak renermueckuii ammapar,
cucteMa cuHTe3a Oenka. THUMbl KIETOK: dyKapuOTUUYECKas M MPOKapUOTHUYECKasl.
OcoOeHHOCTH CTPOCHUS TTPOKapUOTHYECKOM KieTku. KieTouHnas cteHka OakTepui.
Ctpoenue 3ykapuoTHYECKOM KIETKHM. (OCHOBHBIE OTJIMYUA PACTUTEIIBHOM,
KUBOTHOU U TpuOHOM KieTkH. [[IOBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUYHAS
CTEHKa, TITMKOKaIuKe, ux ¢yHkuuu. [lnazmarnueckas MemOpaHa, €€ CBOMCTBA U
dbyukiuu. [utomnasma u e€ opranoubl. OHOMEMOpPaHHBIC OPTraHOUIbI KJIETKHU:
OIIC, ammapar ['onpmxu, nmu3ocombl. [lolyaBTOHOMHBIE OPTraHOWIBI KIIETKU:
MUTOXOHJIPUM, TIACTUABL. [IpOHCXOXKAECHUE MHUTOXOHIPUM W TUIaCTUI. Buabl
mwiactua. HememOpaHHBIE OpraHOWABI KIETKH: PUOOCOMBI, KJICTOYHBIM IIEHTP,
LHEHTPUOIN, PECHUYKH, XTyTUKU. DYHKIUMU OpPraHoOMJOB KIETKU. BKiroueHus.
Anpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sapa: sijaepHas 000J04Ka,
KapHoIlUla3Ma, XpOMATHH, SAPBIIIKO. XpOMOCOMBI. TpaHCHOPT BEIIECTB B KIETKE.




HMemoncrpamun: Iloptpetsl: A. JleBenryk, P.IT'yk, T.IIBanu, M. Illneiigen,
P. Bupxos, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.
[uarpammel: «PacripeneneHue XUMUYECKHX JJIEMEHTOB B HEXKUBOM MPHUPOIE»,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOJEH.

Tabmuubl  u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIeKyJIIbl BOJIb», «brocunTes 0enka», « CTpoeHrue MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «CtpoeHue MosieKybl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHrEe pACTUTENBbHON KIETKW», «CTpoeHHe NPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIbD.

OOopy/loBaHME: CBETOBOM MHMKPOCKOIN, OOOpyAOBaHUE JUIsl  MPOBEACHUS
HAOIOICHUH, W3MEpPEHHUH, HKCIEPUMEHTOB, MHKpPONpENapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopHass pab6ora No 1. «l3ydeHue KaTaJIuTHUUYECKOWM aKTHBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaasbl)».

Jlabopatopnass pabora Ne?2. «l3ydyeHue cCTpoeHUS KIETOK pacTeHH,
JKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpernaparax M HX
OMHICAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BellecTB, WM MEeTab0IU3M. ACCUMIIIAIMSA (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTrabonn3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPIUM B IMOHUMAaHUU
MeTrabonu3ma. Tumbel oOMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHbii. Poib
(epMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTrUU B KieTke. DOTOCUHTES.
CeeroBass u TemHOoBas (a3l  QorocuHTe3a. Peakuun  (doTocuHTE3A.
DddextuBHOCTh (PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a IS KU3HU Ha 3eMIe.
Bnusaue ycmoBuii cpenbl Ha (OTOCMHTE3 U CIOCOOBI TMOBBIIMICHUS €T0
MPOAYKTUBHOCTU Y KYJBTYPHBIX PACTECHUU. XEMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HAUCHHE XEMOCUHTE3a JJI KU3HU Ha 3emiie. DHEPreTHIeCKuil oOMeH
B KieTKe. PacienyieHne BeleCTB, BBIICICHHE M AKKYMYJIUPOBAHHUE SHEPrUU B
KJIETKE. JTalbl 3Heprerndeckoro obmeHna. I'nmkonus. bpoxxkenune u ero BUABL
KucnopogHoe  okwucieHue, WIA KIETOYHOE  JbixaHue. OKHUCIUTEIBHOE
dbochopunupoBanue. IPHEKTUBHOCTh HHEpPreTUYeckoro oobmeHa. Peaknuu
MaTpU4HOro cuHTe3a. ['eHernueckas wuHpopmauus u JHK. Peanuzanus
reHeTH4ecko HH(opManuu B KieTKe. ['eHeTMYecKuid KOA U €ro CBOMCTBA.
Tpanckpuniuss — marpuunblii cunte3 PHK. Tpancnauus — OGuocunTe3 Oenka.
Ortanbl TpaHcisuu. KoaupoBanne aMHMHOKHUCIOT. Ponb pubocom B OMOCHHTE3E
oenka. Heknerounsie Gpopmbl xu3HU — BUPYCHL. VIcTopust OTKphITHS BUPYCOB (/1.
. iBanoBckuit). OCOOEHHOCTH CTPOCHHS M JKU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedurura yenoseka (BUY) — BozOyaurens CITH/]a.
OOpatHast ~ TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUM.




Jdemoncrpanuu: Iloptpersi: H. K. Komsumos, [J. UW. UBanosckuii, K.
A. Tumupsizes.
Tabmuubl u cxembl: «Tumel nutaHus», «Merabonuzm», «MUTOXOHAPUNDY,
«HepreTuyeckuii oomen», «Ximopomacty, «Potocunredyn, «Ctpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbd nukia Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Tema 5. PasMHOKeHHe M1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Krerounplii UK, WU KU3HCHHBIM UK KIeTKu. WMHTepdaza u MHTO3.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkarnus — peaknus MaTpUIHOTO
cuareda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JlumiouaHBI W TAlUIOMIHBIA ~ XPOMOCOMHBIC  HAOOpBI.  XPOMATHIBI.
[{uTosiorMYeCKHEe OCHOBBI PAa3sMHOKEHUS W  HWHJHUBUIYAJbHOTO  pPa3BUTHUA

OpraHu3MoOB. I[CJ'IGHI/IC KICTKH —  MHMTO3. CTaI[I/II/I MHTO3Aa. HpOHGCCBI,
MNPOUCXOIAINNC Ha pPa3HbIX CTAIUAX MHTO34. buonornyeckuii CMBICI MHUTO3A.
HporpaMMI/IpyeMaﬂ rubenb KIETKH —  alloNTo3. qDOpMI;I Pa3MHOXKCHUA

OpraHU3MOB: Oecrojioe W MoJoBoe. BuIbl 0Gecroyioro pa3MHOXKEHHUS: JEICHHE
HAJBOE, T[IOYKOBAaHWE OJHO- M  MHOTOKJETOYHBIX, CHOpOOOpa3oBaHUE,
BEr€TAaTUBHOE pPa3MHOXKEHHE. VICKycCTBEHHOE KIIOHMPOBAHHE OPraHU3MOB, €ro
3HaueHue Jyis cenekiuu. [losoBoe pa3sMHOXKEHUE, €ro OTINYHUS OT OECIOJIOTO.
Meito3. Cragun wmeno3a. Ilponeccel, NpoUCXOOAIIME HA CTaausIX MeEHo3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOJOrMYECKUU CMBICT H
3HAYEHHE MEHO03a.

["amerorenes — mpouecc oOpa3oBaHUs MOJOBBIX KJIETOK Y >KMBOTHBIX. [losioBbIe
JKEJIe3bl: CEMEHHUKU M AUYHUKU. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KJIETOK —
ramer (crepmaTo30ujl, SUIEKIIeTKa) — cliepMaToreHe3 u oBoreHe3. OcoOeHHOCTH
CTPOCHHUS SULIEKIIETOK U criepMaro3onaoB. OmiogoTBopenue. [laprenorenes.
WunuBunyanbHoe — pa3BuTue  (OHTOreHe3).  DOMOpUOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobienue, racTpyisius, opraHorene3. [loctamOpuonanbHOE pazButHe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPsAMOE, HempsMoe (IMYMHOYHOE). BriusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
yponctBa. Poct u pasButue pacteHuid. OHTOT€HE3 I[BETKOBOTO PpPAaCTCHUS:
CTPOCHHUE CEMEHHU, CTAJIUU PA3BUTHS.

HNemoncTpanum: Tabmuiel U cxeMbl: «DopmMbl pa3MHOKEHHS OPraHU3MOBY,
«/IBoitHO€  OIJIOJOTBOPEHHME Yy  IIBETKOBBIX  pacTeHuil»y, «BereratuBHOe
pa3MHOXeHUEe pacTeHui», «Jlenenue knetku Oaktepuit», «CTpoeHHE MOJOBBIX
KJIETOK», «CTpoeHue XpoMocombl», «Knerouneri nmkim», «Pemnmukamua JTHK»,
«Mwutos», «Meiios», «lIpsamoe u HemnpsiMoe pa3BuThe», «l'ameroreHes y
MJIEKOMUTAIOIINUX U YeJIOBeKa», «OCHOBHbBIE CTA/IUM OHTOTE€HE3A.

ObopynoBanue: MHUKPOCKOTI, MUKpOMpenaparsl «CrniepmMaTo30uibl
MJICKOITUTAIOLIETOY, «SHIeKIIeTKka MIeKonuTarumero», «KapuoknHes B KieTkax
KOpEIIKa JIYKay.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:




JlabopaTtopuass padora Ne 3. «HaOmromeHnne MuTO3a B KJIETKAaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTax.

JlabopatopHasi pabora Ne 4. «/3yueHue CTpPOEHHs MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENapaTax.

Tema 6. HacsieicTBEHHOCTH 1 KBMEHYMBOCTH OPraHU3MOB.

[Ipeamer wu 3amaum reHeTukd. HMcropuss pa3BuTHs TEeHETUKU. Poub
IUTOJIOTMM U SMOPHOJIOTUM B CTAHOBJICHUM TE€HETUKH. BKian poccuiickux u
3apyOeKHBIX  Y4YEHBIX B pa3BUTHE  T'EHETUKH.  MeToabpl  TCHETHKHU
(ruOpuI0IOTUYECKHA, HATOTC€HETUYECKHU, MOJIEKYJISIPHO-T€HETUYECKUIN ).
OCHOBHBIC TCHETHYECKHE TMOHATHA. | eHEeTHYEeCKass CHMMBOJIMKA, WCIIOJbh3yeMasi B
CXeMax  CKpEIIUBaHUHU. 3aKOHOMEpPHOCTH  HACIIEJOBAaHWUS  IPU3HAKOB,
ycTaHoBJIeHHbIe ['. MeHnneneM. MoOHOTHOpUIHOE CKpelllMBaHUE. 3aKOH €IUHO-
oOpa3uss THOPHIOB TIEPBOTO TOKOJICHHS. [IpaBwiio JOMUHUpPOBaHHS. 3aKOH
pacuieruieHusl TMpU3HaKoB. [umore3a 4yucTOoThl ramer. llomHoe M HemosiHOe

AOMHWHHUPOBAHHUC. I[I/IFI/I6pI/I,Z[HOC CKpCIINBAHUC. 3aKoH HC3aBHUCHUMOI'O
HaCJICaO0OBaHUA IIPHU3HAKOB. ]_[I/ITOF CHCTHYCCKHUC OCHOBBI I[I/IFI/I6pHI[HOFO
CKpCIIMBAHMUA]. AHaJII/ISI/Ip}IIOHICG CKpPCIINBAHUC. Hcnonb3oBaHue

aHAJIM3UPYIOIIETO CKPeIIMBaHUs IS onpesieieHrs renotuna ocoou. CreryieHHoe
HaclieqoBanue npusHakoB. Pabora T. MopraHa mo CHETUICHHOMY HaclieI0BaHHUIO
reHoB. HapyieHnue cuerieHus reHoB B Pe3yJIbTaTe KPOCCUHTOBEpa. XpOMOCOMHAs
TE€OpHUsI HACTIEACTBEHHOCTH. | 'eHeTnueckne KapThl. ['eHeTnka mnojga. XpoOMOCOMHOE
ONpEAECICHUE MoJIa. AYTOCOMBI M TIOJOBBIE XPOMOCOMBI. ['OMOrameTHeie U
reTeporaMeTHbele OopraHu3Mbl. HacnegoBaHue NMpU3HAKOB, CUEIUNICHHBIX C IOJIOM.
N3meHunBOCTh. BHIIBI M3MEHUYMBOCTH: HEHACJIEACTBCHHAs W HAcCJEICTBEHHAS.
Ponp  cpempl B HEHAcIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanmoHHbIi psil 1 BapualluOHHAST KPUBAs.
Hopma peaknuu npusHaka. KonmyecTBEHHbIE M KAYECTBEHHBIE IMPU3HAKU M UX
HOopMa peakiuu. CBolicTBa MOAMGMUKAIIMOHHOW M3MEHUYMBOCTH. HacnencTBeHHas,
WM TCHOTHIUYECKas, M3MEHYMBOCTh. KoMOMHATHBHAS M3MEHUYMBOCTh. Meiio3 u
MOJIOBOM TIPOIIECC — OCHOBAa KOMOWHATHBHOM HW3MEHYMBOCTH. MyTammoHHas
n3MeHYnBOCTh. Kiraccudukaiys MyTaldii: T€HHBIC, XpPOMOCOMHBIC, T'€HOMHEBIC.
YacTtora u mpuuuHbl MyTaruii. Mytarensnbie (akTopbl. 3aKOH TOMOJIOTHYECKUX
panoB B HacieactBeHHou wu3MmeHunBocth H. 1. BaBunmoBa. Bhesinepnas
HACJIEJICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuorumn dvenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEI[OBBIM, IIMNTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKH. CoBpemMeHHOE ONPEACICHUE TE€HOTHIIA:
MTOJJHOTEHOMHOE CE€KBEHUPOBAHHUE, T€HOTUINMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[TI{P-anamm3a. HacmencTtBeHHnsie 3a00JieBaHUS dYeJIOBEKA: T'€HHBIC OOJIC3HHU,
0OJIe3HU C HACJEACTBCHHOM IPEAPACIIOIOKEHHOCTBIO, XPOMOCOMHBIC OOJIC3HHU.
Comarnueckue H TreHepaThBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOTO 00pa3a KM3HH, THATHOCTHKH, MPO(UIAKTUKH U JICUYCHUS TeHETHICCKHUX
Oone3Heil. MenuKo-reHeTHYeCKoe KOHCYJIbTUPOBaHHE. 3HAUEHHE MEIULMHCKON
TCHETHUKH B IIPEIOTBPAICHUN 1 JICUCHUN TCHETUYSCKUX 3a00JIeBaHUI YeIOBEKa.



HMemoncrpauum: Iloptpers: I'. Mennens, T.Mopran, I.pe ®pu3, C.
C. Yerepukos, H. B. Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuubl ~ w  cxeMbl:  «MOHOTMOpHUIIHOE  CKpEIIMBAHME M €ro
LIATOI€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHHS U €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluMBaHHE,
«llutonornyeckue  OCHOBBI  JWTMOPUAHOTO  CKpelluMBaHus»,  «Mehos3y,
«B3auMozeicTBie alIeNbHBIX TEHOB», «l'€HETMYECKHE KapThl pPACTEHUU,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUCIUIEHHOTO C mnoJiom», «KapuoTumsl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTHY», «MoaudukanrnoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpynm KpoBw», « MyTarimoHHass U3MEHUYUBOCTH.

OO6opynoBanue: MOJETU-ANIUIAKAIN  «MOHOTHOPUIHOE CKPEIIUBAHUEY,
«HenonHoe nomuHupoBaHue», «JurnbOpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bOopMBI KPBUIBEB M OKPACKH TEIIa).

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

JlabopatopHasi pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO H
JUTHOPUHOTO CKPEIIUBAHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopnas padota Ne 6. «3yuenne MoaupuKarmOHHON N3MEHYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOI0 PSJia U BApUALIMOHHOM KPUBON».

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauuil y apo30(uiibl Ha TOTOBBIX
MHKpOITpEnapaTax».

[Ipaktueckass pabora Ne 2. «CocraBiieHHME U aHalu3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuus opranuzmoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkius KaKk Hayka U MpoOULECC. 3apOKACHUE CENECKIUU U JTOMECTUKALIUSL.
Yuyenue H. U.BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOro00Opasus
KYJbTYpPHBIX pacTeHUH. LIEHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
nopoaa, 1mTamMMm. CoBpeMEHHbIE  METOJbl  CeJNeKIMH. MaccoBbli U
WHIUBUYAIbHBI  OTOOPBI B CEJEKIIMM pacTeHUd ¢ KUBOTHBIX. OIlleHKa
sKcTephepa. bBIM3KOpOJACTBEHHOE CKpeluBaHUE — WHOpUIMHT. YwucTas TUHUS.
CkpelrBanue 4YnCThIX TUHUHN. ['eTepo3uc, wim rudbpuanas cuia. HepoacTeenHoe
cKkpemBanue — aytopuauHr. OtganéHHas ruOpuau3anus U e€  YCIexwu.
N cKyCCTBEHHBIN MyTareHe3 M MOJIyYCHUE MOJUILIOUAOB. JJOCTHKEHUST CEeNeKUNU
pacTeHUl, XKUBOTHBIX W MHKPOOPTaHU3MOB. bHOTEXHONOrHs Kak OTpacib
pou3BOACTBA. ['eHHass MHXeHepus. JTanbl co3aanus pexomouHantHoud JIHK u
TPAHCTEHHBIX OpraHu3MoB. KiierouHas wuHxeHepus. KileTouHblE KyJIbTYpHI.
MukpoKJIOHaIBbHOE Pa3MHOKEHUE pacTeHU. KnonupoBanue
BBICOKOITPOAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB. JKOJIOTUYECKUE H
studeckue mpodiemsl. MO — reHeTHdecku MOIU(DHUITMPOBAHHBIE OPTaHU3MBI.
Hemoncrpanuu: Iloprperei: H. U. BaBunos, . B. Muuypun, I'. /. Kapneuenxo,
M. ®©. UBaHoB.

Tabmuubl  u  cxembl: Kapta «lIeHTpbl TIPOMCXOXIEHUS U MHOT000pas3us
KYJbTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacrenunity, «OtmnanéHHas ruopuausamnus», «Padotel akagemuka M. @. liBaHoBay,




«Ilomumnongus», «OO0bEeKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHHE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).
OO6opy/ioBaHuEe: MYJSKU TUIOJOB M KOPHEIIONOB JUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHuii, repbapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.

Okckypeust «OCHOBHBIE METONBI U JIOCTHKEHMS CEJIEKI[MM PACTCHHU U
YKUBOTHBIX (Ha CEJIEKIINOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIM  y4acTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpPaTOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC
Pasznen 1. Bug (184 + 14 npoeKTHO AeATeJTbHOCTH)

Tema 1. 1. UcTopusi 3BOJIONMOHHBIX HaeH (3 1)

Wcropust 3BOMONMOHHBIX Ujel. Pa3BuTie OUOIOTHHU B 10JapBUHOBCKHIA
nepuol. 3nauenue padot K. Jlunnes, yuenus XK.b. Jlamapka, Teopuu XK. Krosse.
[Ipennoceuiku Bo3HUKHOBEHUA yueHus Y. J[apBuHa. DBosronmonHas teopus Y.
Hapsuna. Posb 3BOIOIIMOHHON Teopur B POPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JleMOHCTpalysl )KUBBIX PACTEHUI U KUBOTHBIX, T€pOAPHBIX 3K3EMILISPOB,
KOJUIEKIIMH, MOKAa3bIBAIOIINX MHAUBUIYAIBbHYIO HU3MEHYMBOCTD U Pa3HOOOpa3ue
COPTOB KYJIbTYPHBIX PACTEHUM U TOPOJ JOMAITHUX JKUBOTHBIX.

OCHOBHBIE MOHATHS. DBOJIOIUA. KpeanumoHusm, TpaHCPOPMHU3M, 3BOJTIOLHMOHU3M.
['pynnoBas 1 MHAMBUAYaJIbHAS U3MEHYUBOCTD. MIcKyccTBEeHHBIN 0TOOp. bophba 3a
cyiiecTBoBaHue. EcTecTBeHHbIN 0TOOP.

Tema 1. 2. CoBpeMeHHOE 3BOJIIOIUOHHOE YueHHe (84)

Bun. Kpurepun Buga. llomyssnus - CTpyKTypHast €IMHULIA BUJA, CIUHALA
sBOIOIMH. CHHTETHYECKAs TEOPHUS SBOJIIOIUU. J[BUKYIINE CUIIBI SBOJIOIUU:
MYTallMOHHBIN MPOIECC, TOMYJISAILIMOHHBIE BOJIHBI, U30JISLINS, €CTECTBEHHBIM
0TOOp; UX BIUSHUE HA TEHO(DOH ] TOMyISAIUH. J[BIOKYIITUN U CTAOMIIN3UPYIOIIUN
€CTECTBEHHBII 0TOOp. AanTali OPraHu3MoB K YCIOBHUSIM OOUTaHUS KaK
pe3yabTaT JeUCTBUS €CTECTBEHHOI0 0TO0pa. BugooOpa3oBanue kak pe3yabTaT
sBotonMK. CriocoObl U MyTH BUI00Opa30BaHMUS.

CoxpaHeHre MHOrooOpa3usi BUJOB KaK OCHOBA YCTOMYMBOIO Pa3BUTHs OMOCheEpHI.
[ 1aBHBIE HAIIPaBIICHUSI SBOJIFOLIMOHHOIO Mpouecca. buosornyeckuii nporpecc u
ounonornyeckuii perpecc. [IpuurHbl BBIMUpPAaHUS BUIOB.

JlokazaTenbCcTBa HBOJIIOIMHA OPraHUYECKOro MUpa.

JemoncTpanus. TaGnuipl U cXembl: «JIBUKYIITHE CUITBI BOJTIOIIUNY,
«O0pa3oBaHne HOBBIX BHJIOBY», «CXOJCTBO HAYaJIbHBIX CTAJMH SMOPHOHAIBHOTO
Pa3BUTHS MO3BOHOYHBIX». Pe3ynbTaThl MPUCTIOCOOICHHOCTH OPTaHU3MOB K CpeJie
OOWTaHUA U PE3YJIbTATHl BU000PA30BaAHNS; IPUMEPOB TOMOJIOTHYHBIX U
AHAJIOTUYHBIX OPTaHOB, UX CTPOCHUS U ITPOUCXOKICHUS B ITPOLIECCE OHTOTEHE3A;



CXEM, WIUTFOCTPUPYIONIUX MPOIECCHl BUI000Pa30BaHMS M COOTHOIIIEHUE Ty TEH
MPOTrPECCUBHOMN OMOTOTrUYECKOM IBOJIOLIMH.
JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota Ne 1. Onucanue ocodeit Buja mo MopQpoIoruieckoMy
KPUTEPHIO.

JlaboparopHas pabota Ne 2. BeisiBieHHE TPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpejie
oOuTaHUS.

Tema 1. 3. IIpoucxo:xkaeHue :xku3Hu Ha 3emuie (5 1)

PazBuTHe npeacTaBieHuil 0 BO3HUKHOBeHUU *KU3HU. OnbiTel O. Penu, JI.
[Tactepa. ['unoTe3sl MPOUCXOKIACHUS )KU3HH.
CoBpeMeHHbIE B3TJIA/Ibl HA BOBHUKHOBEHUE KU3HU. Teopust Onapuna-XomaeiHa.
VYcnoxHeHre )KUBBIX OPTaHU3MOM Ha 3eMJie B MPOIECCe IBOJIOIUU (3pa CKPBITON
YKU3HH, dpa SIBHOM JKU3HM).

JemoHctpanus. CxeMbl: « BOSHUKHOBEHHE OJHOKIETOYHBIX 3YKAPUOTUUECKUX
OpPTaHU3MOBY; «IBOJIIOIUS PACTUTEIBHOTO MUPA»; « IBOIIOLHS ) KUBOTHOTO
Mupa». OKaMEeHEeNOCTH, OTIEYATKA OPTaHU3MOB B IPEBHUX MOPOAAX.
Penponykuuu kapTuH, n3o00pakaronux Gaopy v GpayHy pa3iIudHbIX 3p U
NEPUOJIOB.

Tema 1. 4. IIpoucxoxaenue yeaoBeka (3 4)

['unoTe3bl mpoucxokaeHUs yesoBeka. [1onoxkeHne yenoBeka B CUCTEME
YKUBOTHOTO Mupa (kiaacc Maekonuratoiue, otpsa [Ipumatel, pon Jlroan).
DBOJIIOIUS Y€JIOBEKA, OCHOBHBIE ATAIIbI.

Pace1 uenoseka. [Ipoucxoxaenne yenoBeyeckux pac. BunoBoe e1MHCTBO
YeJI0BEYECTBA.

JleMoHcTpanus Moziesiel CKEeIeTOB YEI0BEKA, MOJETU «JTalbl Pa3BUTHUS
YEJIOBEKA»

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlaGoparopnas padota Ne 3. BeisiBjeHHE TPHU3HAKOB CXOCTBA 3aPOIbIIICH
YEJIOBEKA U IPYTUX MIICKOMUTAIOIINX KaK J0Ka3aTeJIbCTBO POJCTBA.
IIpoexkTHAS 1eATEJBHOCTD: «IBOJIIOLHUA OPraHM3MOB HA COBPEMEHHOM
JTaIne».

Pa3znen 2. Ikocucremsl (154)
Tema 5. Dkonoruvyeckue paxkropsl (44)

Opranusm u cpena. [IpenMer u 3agaun 3K0JI0ruU. DKONOrHueckre GakTopbl
cpensl (abuoTrueckue, OMOTUYECKHE, aHTPOIIOTEHHbBIE), UX 3HAUCHUE B )KU3HU
OpPraHu3MOB. 3aKOHOMEPHOCTH BIIUSHUS SKOJIOTUYECKUX (PAKTOPOB Ha OPraHU3MBI.
B3auMooTHOLIEHUS MEX Y OpraHu3MamMu. MeKBHI0BbIE OTHOLIEHUS:
napasuTU3M, XUIIHUYECTBO, KOHKYPEHLIMs, CAMOUO3.



JlemoHcTpanus. HarnsaHsle MaTepuansl, IEMOHCTPUPYIOLLNE BIUSHAEC
HKOJIOTHYECKUX (PaKTOPOB HA KUBbIE OpraHu3Msbl. [IpuMepsl cumO1o3a B mpupoe.

Tema 6. CTpykTypa 3kocucrem (3 4)

Bunosas u npoctpaHcTBeHHasi CTpyKTypa 3kocucteM. [IuieBbie cBs3H,
KPYTOBOPOT BEILIECTB U MPEBPAICHHS SHEPTUH B IKOcUcTeMaX. [[puunHbI
YCTOMYMBOCTU U CMEHBI 3KOocUcTeM. BinsiHIe yenoBeka Ha YKOCUCTEMBI.
HckyccTBeHHBIE COO0IIECTBA — arpOIICHO3bI.

Hemonctpanus. Cxema «IIpocTpaHcTBeHHas CTPYKTypa SKOCUCTEMBI (SIPyCHOCTh
PacTUTENBHOrO cooliecTBa)». CXemMbl U TaOJIHILIBI, IEMOHCTPUPYIOILINE MTULEBHIE
[ENH U CETHU; IKOJIOTUYECKUE MMUPAMUJIbI, KPYTOBOPOT BEIIECTB U YPHEPTHUU B
HKOCUCTEME.

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

JlabopaTtopHas pabota Ne 4. CocrapiieHre CXeM Mepejay BEIecTBa U SHEPTruu
(ueneit muTaHus) B 9KOCUCTEME.

JlabopaTtopHas pabota Ne 5. CpaBHUTENbHAS XapaKTEPUCTUKA TPUPOTHBIX
HKOCHUCTEM U arpO’KOCHUCTEM CBOEH MECTHOCTH.

JlabopaTtopHas pabota Ne 6. Pemienue sK0I0ru4eckux 3aad.

Tema 7. buocdepa — rinodanbHas 3kocucrema (4 1)

buocdepa — rmodanbHas skocucrema. CoctaB v CTpyKTypa 6uocdepsl.
VYuenue B. W. Bepnaackoro o 6uocdepe. Poab :kMBbIX opraHu3MoB B Ouocgepe.
buomacca 3emiu. buonoruueckuit KpyroBopoT BEIIECTB (Ha IpuUMeEpe
KpYroBOpOTa BOABI U YIIEPOJa).

JemoncTpanus Tabauis U cxembl: «CTpykTypa ouochepsn», « KpyroBopot BojibI B
ouocheper, «Kpyrosopor yraepona B 6uocdepe». Harnsanuerii matepuar,
OTpaXaroluil BUJOBOE PA3HOOOpa3Me JKUBBIX OPraHU3MOB OHOCHEPHI.

Tema 8. buocdepa u yenoBek (24 + 2 NPOEKTHAA 1€ATEIbHOCTD)

buocdepa u yenosek. ['mobanbHBIE SKOTOTHYECKUE TPOOTIEMBI U ITyTH UX
pemenus. [locmencTBus AeSITEIPHOCTH YENOBEKA IS OKPYKAIOIIEH CPEJIbI.
[IpaBwiia moBeneHus B MpUpOAHON cpene. OXpaHa MPUPOIBI U PALIMOHATBHOE
MCIIOJIb30BaHUE MTPUPOIHBIX PECYPCOB.

JeMoHcTpanus Tabnil, WITIOCTPUPYIOIINUX TJ100aTbHbBIE SKOJIOTHUECKUE
poOJIeMbl U TTOCIIEACTBUS ICSITEIHLHOCTH YEJIOBEKA B OKPYXKAIOIIeH cpene,
HaIIMOHAJIbHBIX MMAPKOB, 3aII0BEIHUKOB.
IIpoexTHas NeATEIBLHOCTD: BiMsiHME X03UCTBEHHON AEATEILHOCTA HA MECTHBIE
HKOCUCTEMBI (HCCIIE0BATEIbCKAs JOMAIIHSAS padoTa)
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOT'NU HA BA3OBOM YPOBHE CPE/IHEI'O OBIIET'O
OBPA3OBAHUAA




Cornacno ®I'OC COO, ycranaBauBaroTCs TpeOOBaHUS K pe3yiabTaTam
OCBOCHMSI  OOy4YarOINIMMHUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JWYHOCTHBIX PE3YyJbTATOB OCBOEHHUs IpeaMmera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINPEACIICHUI0, Hadu4he MOTHUBAlMKM K OOY4YeHWI0O  OHOJIOTHH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHX YOEXKIEHUM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN Pa3BUTUS OUOJOTHUYECKOTO
3HAHMS, TOTOBHOCTh M CIIOCOOHOCTHh OOYYalONIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTb LI€JIA U CTPOUTD KU3HEHHbIC TUTAHBbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «bruonaorusy ITOCTUTalOTCs B
CAMHCTBE Y4YEOHOW ¥ BOCIUTATEIBHOW JCSATENIBHOCTU B COOTBETCTBHHM C
TPAAULMOHHBIMUA POCCUICKHUMU COUUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WIHMM JIMYHOCTH, MAaTPHUOTHU3MA,
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapllieMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoir denepanuu, Tpupoac u
OKpYKaIoUIEN Ccpelie.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS ydeOHOro mnpeamera «buonorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBAThLCS
chopMHUPOBAHHOW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOLIECCE peaiv3allid OCHOBHBIX HaIlPaBIICHHI
BOCIIUTATEIBHOU NESITENLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIUUA 00YUAIOIIEToCs] KaK aKTUBHOTO
1 OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBa;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX TpaB M O0O0S3aHHOCTEH, YBaKCHHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKON JEATENbHOCTU MPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWU YYEOHBIX W TMO3HABATEJbHBIX 3aJ]1a4, BBHINOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEEATh COOCTBEHHYIO TIO3WIIMIO 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBaTh B CBOMX JCUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOSKICHUSIMU, KyJIbTYPHBIMHU IIEHHOCTSAMH U
COI[MAIbHBIM MOJIOKEHHUEM;



TOTOBHOCTh K COTPYJHMYECTBY B IIPOLIECCE COBMECTHOTO BBIMIOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 337a4, YBAKUTEIbHOIO
OTHOUIEHUS! K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh poccuiickoi IPaKJIaHCKOU UJCHTUYHOCTH,
naTpUOTH3Ma, YBAaXXEHHsI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH MEpE[
PonuHoy, ropmoctm 3a cBOM Kpau, CcBOKO PoauHy, CBOWM S3BIK M KYJIBTYPY,
MPOIIIOE U HACTOAIIEE MHOTOHAIMOHAILHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIICHHE K NPUPOJHOMY HACIHEAMI0 U MaMSITHHKaM
IpUPOJIbI, TOCTIXKEHUsIM Poccun B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHSX,
TpyAe;

CIIOCOOHOCTh OIICHUBATh BKJIaJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJOTHMH, TMOHUMAHUS 3HAYEeHHUs] OUOJOTUM B TO3HAHUHM 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;

ujaeliHasg yO0exXIEHHOCTb, TOTOBHOCTh K CIyXeHHIO0 U 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 3a €r0 Cylb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE TYXOBHBIX IEHHOCTEN POCCUIICKOT0 Hapoa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEICHUS,
OPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUMNBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSIM, CO3JIaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEMHON KU3HU B COOTBETCTBUU C
TpaguuusiMu HaponoB Poccuu;

4) 5cTeTHYECKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs ACTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIECTBEHHBIX OTHOLLIEHU;

MOHUMAaHUE IMOIMOHATILHOTO BO3JICHCTBUS KUBOW TPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUECKOM TUYHOCTH;

5) puznueckoro BocnuTaHus, GOpMHUPOBAHMA KYJILTYPbl 310POBbSI U
IMOLMOHAJIBHOTO 0JIArONOYYHsI:

MOHMMAaHUE W pealv3alus 3J0pOBOro M 0Oe30macHoro odpasza >KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHME TUTMEHWYECKHX TMpaBWJI U HOPM,
cOamaHCHpPOBAHHBIA PEXUM 3aHATHH U OTAbIXA, pETyJisapHas Qu3ndecKas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHUMAHWE I[IEHHOCTH TIPaBWJI WHAWBUAYATLHOTO U  KOJUICKTUBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOUIUX 30POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMWE TOCJICJICTBUN W HEMPUSTHS BPEAHBIX MPUBBIUCK (YMOTpeOIeHus
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOr0 BOCIIUTAHUS:



TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTb K AKTHUBHOM JEATEIIBHOCTH TEXHOJIOTMYECKOW M COLMAJIbHOU
HaIPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3iudHbIM chepaM npodecCuoHaIbHON JesTEILHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BaHHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) PKOJIOTHYEeCKOro BOCIIUTAHHS

HKOJIOTMYECKU LeJecoo0pa3Hoe OTHOIIEHHWE K MPUPOAE KaK HCTOUYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyIlECTBOBAHNS;

MOBBIIICHUE YPOBHSI JKOJIOTHYECKOW KYJIbTYphl: TPHOOPETCHHE OIBITA
IJITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX IOCHEACTBUNA IS
OKPY’KAIOLIEH CPEIbI;

OCO3HaHHUE TJIOOATBHOTO XapaKkTepa AKOJIOTHYECKUX MpoOJieM M MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpeTaeMble MPU M3YyYEHUU OUOJIOTUU
3HAHMST W YMEHHUS TPU PEIICHUH MpoO0JieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOOIOIb30BaHUEM  (COONIIOZCHUE  TPaBWJI  TMOBEACHHUS B MPHUPOJIE,
HaIlpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCUCTEM, Orochepbl);

AKTUBHOE HENPUATHE JIEUCTBUM, NPUHOCAIIMX BpEl OKPYKAOLIEH
MPUPOHON Cpelle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJlM4Yue  Pa3BUTOTO  DKOJOTUYECKOTO  MBINUICHUS,  DKOJOTHYECKOU
KYJbTYpbl, OIbITA AESATEIbHOCTH SKOJOTMYECKOM HAaIMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTUUYECKOMN JIESITENBbHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJbTYpPhl KaK CpPEICTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHue cneuupukd OHMOJOTMM KaK HayKH, OCO3HaHHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpEeCTaBICHUs] 00 OKPYKAIOIIeM MHpPE KaK O €AMHCTBE IPHUPOJIbI, YejoBeKa U
oOIecTBa, B TMO3HAHMM TPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH Mpo0IeM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU JUISI COBPEMEHHOMW ITUBUIIU3AIINH:
oOecrieueHuss HOBOTO YPOBHS PAa3BUTHSA MEAUIIMHBI, CO3aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHUI, CHOCOOHBIX  pemaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MMOUCKA MyTEeH BBIXOAA U3 TI00aTBHBIX AKOJOTHYECKUX MPOOIIeM U



o0ecrieyeHrss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHAJIHLHOMY
UCTOJIb30BAHUIO TPUPOAHBIX PECYpCOB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KU3HU;

3aWHTEPECOBAHHOCTh B TMOJyY€HHUH OWOJOTHYECKUX 3HAHMNA B IIEJAX
NOBBIIIEHUS] OOWIEH  KyJbTYypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTd (PYHKUIMOHAJIBHON I'paMOTHOCTH oOydarouiuxcs, GopMupyemoi
Py U3yYEHUH OHOJIOTUH;

MOHMMAaHHE CYITHOCTH METOAOB MO3HAHUS, UCIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTM MHCIIOJb30BaTh IOJyd4aeMble 3HAHUSA U1 aHajau3a M
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIETO MUpPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYECHHS Ha OCHOBE HAay4dHbIX (AKTOB U
UMEIOLINXCS JAHHBIX C IENbIO MOTYYSHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENbHO HCIOJIb30BATH OMOJOTHMYECKUE 3HAHUS JUIS
peleHus mpoOJieM B pealbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HaHUE ILIEHHOCTH HAy4YHOH JEesATEJbHOCTH, TOTOBHOCTh OCYILECTBIIAThH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh UM  CIHOCOOHOCTb K  HENpPEphIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AKTHBHOMY IMOJYYEHHUIO HOBBIX 3HaHMA 1O OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ylbTaThl OCBOEHUSI yueOHOTO mpenMera «buomorusny
BKJIIOYAIOT: 3HAUYMMbIEe i1  (QOPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOUINXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOUICHAYYHbIE TIOHATHS, OTPaKaoIIne
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHenu(HUKy METOI0B TO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, SIBJICHHE, MPOIIECC,
cUCTeMa, Hay4YHBIH (DaKT, MPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIEJOBaHME,  HAOJIOJIEHWEe, U3MEpPEeHHe,  OSKCIEPUMEHT U JIpYrHuXx),
yHHUBEpCajbHble YydeOHble JeHCTBUS (TO3HABaTeNbHbIE, KOMMYHHKAaTHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETEHIIMHM OOYYaloOlIUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIH30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYCCKUE 3HAHUS W YHUBEPCAIbHBbIC Y4eOHbIC JCHCTBHS B
MO3HABATEIBLHOU U COLIMAIIBHOM MPAKTHUKE.

MeramnpeaMeTHBIC PE3yNIbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHETO O0OIIero
00pa30oBaHus JOJKHBI OTPaXKaTh:

OBjaieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU eHCTBUSIMMU:
1) 6a30BbIe JIOrHUecKHe TeHCTBUA:

CaMOCTOSATENILHO  (OPMYJIMPOBAaTH M aKTyallM3MpOBaTh  IPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh IIPH OCBOCHHUM 3HAHWM MPUEMBI JIOTHUECCKOTO MBIIUICHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiacCu(dHUKaIK, 0000IICHHUS), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEPHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3M C IPYTUMH MTOHSTUSIMH );

OTIPENENIATh 1IN JACATSILHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TTOCTABICHHBIMHU LIEIISIMU;



MCIIOJIH30BaTh OMOJIOTUYECKUE TTOHATHUS 711 OOBSICHEHUS (DAKTOB W SIBJICHHIMA
KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKUE paCCYKJEeHUS (MHAYKTHBHBIC, JEIyKTUBHBIC, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUCHUS;

OPUMEHSATh  CXEMHO-MOJIENIbHBIE  CpeAcTBa  JUIsl  MPEACTABICHUS
CYILIECTBEHHBIX CBSI3eH M OTHOLIEHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaKK€  TMPOTUBOPEUMH  PA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IAYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ yU4€TOM aHaIM3a MMEIONTUXCS
MaTepHATbHBIX M HEMAaTEPHUATBLHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBBI B  JIEATECIBHOCTh, OIICHMBAaTh COOTBETCTBHE
PE3yNBTATOB LEJSIM, OIICHUBATh PUCKHU MTOCIICICTBUN JEATEILHOCTH,

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEAIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINLJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30Bbl€e HCCJIE0BATEIbCKHE NeliCTBUSA:

BJIQJCTh  HaBBIKAMU  Y4YEOHO-HCCIEOBATEIbCKOM M TMPOEKTHOM
JeSTeTLHOCTH, HaBbIKAMU Pa3pelieHus mpooiieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TIO3HAHUS;

WCITOJIh30BaTh PA3JMYHBIC BHJBI JICSITCIHHOCTH IO TIOJYYCHHIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETAlNH, MPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3TaHUH YICOHBIX U COITMATIBHBIX TTPOCKTOB;

(opMHpOBaTh HAYYHBIA TUIl MBILUICHUS, BIaJ€Th HAYYHON TEPMHUHOJIOTUEH,
KJTFOUEBBIMU TTOHATUSMHU U METO/IAMH;

CTaBUTh U (OPMYIHpPOBAaTH COOCTBEHHBIC 3aJadyd B 0Opa30BaATEIBHOU
NESATETLHOCTH U KU3HCHHBIX CUTYAIIUSIX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh aPTYMEHTHI JIJIS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPhl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBAaTh TMOJyYEHHBIE B XOJAE pEIICHHUs 3a/auyd  pe3yibTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIECTBIISITH IIETICHANPABICHHBINA MONCK MEpPEeHOCa CPEACTB M CIIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENy;

yYMETh IMEPECHOCHTh 3HAHWS B TO3HABATEIBHYIO M IPAKTUYCCKYIO O0IaCTH
KU3HEICITCIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC UJCH, NIPEAJaraTh OPUTHHAIBHBIC MOIXObI M PEIICHMUSI,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pa6ora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3MYHBIX HUCTOYHHUKAX wuHpopManuu (TEKCTe

y4e0HOTO MOCO0OUs, HAYIHO-TIOMYJIIPHON JIuTepaType, OMOJOTUYECKHUX CIOBAPSIX U



CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHETE), aHaIM3UPOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIHpOBaTh 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJIBI IIPU MOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM Il BHIIOJHEHUSI yU4eOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(DOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MTOMICKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIBHYIO  (OpMYy  MpEICTaBICHHS
Ouonornueckoi HHPopMaIu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAy4YHBIM S3bIK B KayecTBE CpEACTBa NpH padore cC
Ovonornyeckod HHPOpMaLMEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJIBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJISTHOCTH;

BJQJ€Th  HABBIKAMHM  pACloO3HABaHMUS W 3alIUTBl  WHQPOPMAIINH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:
1) o01ienue:

OCYIIECTBIATh KOMMYHHKAITMM BO BceX cdepax IJKW3HH, AaKTUBHO
y4acTBOBaTh B JAHAJIONe WM AUCKYCCMU IO CYIIECTBY OOCYKIA€MOW TEMBI
(yMeHHe 3a/1aBaTh BOIPOCHI, BHICKA3bIBaTh CYXIACHUS OTHOCUTEIHHO BBITIOJTHCHHS
npeajiaraeMoi 3a7a4un, yYUThIBATh HHTEPECHI U COTIACOBAHHOCTD MO3HUIIMM IPYTUX
YYaCTHUKOB AMAJIOTa WM JUCKYCCUN);

pacno3HaBaTh HEBEpOAJIbHBIE CpPEJCTBAa OOIICHHS, MOHUMATh 3HAUYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3MUYHBIMU CIIOCOOAMU OOIIEHHUS W B3aUMOJICUCTBHS, MOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHHUE K COOECETHUKY
U B KOPPEKTHOU PopMe HopMyTupoBaTh CBOM BO3PAKECHUS,

Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MMOHUMATh W WCIOJIH30BaTh MPEUMYIIECTBA KOMaHAHOW W WHIWBHIYyTBHON
paboOTHI MPU PEIICHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMpATh TEMATUKY M METOAbl COBMECTHBIX JECUCTBUI C y4E€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0TO YJieHA KOJUICKTHBRA,;

MpUHUMATh 1€ COBMECTHOW  JIEITEIbHOCTH, OPTaHU30BHIBATH U
KOOPJAMHHUPOBATH JICUCTBUSA TI0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM pabOThHI;



OLICHMBATh KAayeCTBO CBOEr0 BKJAJa M KaXJOr0 y4YacTHMKA KOMaH[Ibl B
oOIIMIA pe3yabTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLICHMBATh HACU C IIO3ULIHMH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIACHHE B PA3IHYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.
OBy1aieHHe YHHBEPCAJIbHBIMY PEryJIsSTHBHBIMU ACHCTBUAMM:

1) camoopranusanms:

MCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIsl BBISBICHUS MPOOJEM U HX
pelleHus B )KU3HEHHBIX U YU€OHBIX CUTYAIUsX;

BbIOMpaTh Ha OCHOBE OWOJIOTUYECKUX 3HAHUW IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSIX M MOCTYIKax MO OTHOLIEHUIO K >KMBOW MPHUPOAE,
CBOEMY 37J0POBBIO U 30POBbIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILECTBIIATH NIO3HABATEIBHYIO JEATEIbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO ~ COCTaBIIAITh IIJIaH pELIECHUS MpoOJeMbl ¢  Yy4€TOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOUYTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKU y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JIeaTh OCO3HAHHBIN BHIOOP, ApTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pPEILEHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CocoOCTBOBAaTh (DOPMUPOBAHMIO M MPOSIBICHUIO IIUPOKOW 3SPYIULMU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/JeTh HABbIKAMU  [IO3HABAaTEJbHOM  peQuieKCMM Kak  OCO3HaHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI, UCMOJIb30BaTh NPUEMBI peQuieKCUM IJsi OLEHKU CUTyalllu, BbIOOpa
BEPHOT'O PEILEHUS;

YMETh OLICHMBaTh PUCKHM M CBOEBPEMEHHO MNPUHHUMATh PEHICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTUBBI M apryMEHThl JPYyTUX MpH aHalIu3€ pPe3yJbTaTOB
NesATEIbHOCTH;

3) npuHATHE Ce0NA M APYTUX:

OpPUHUMATh ce0sl, MOHMMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHTBhl JPYTUX @pPU aHAIU3€ PE3YJIbTATOB
NEeATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMINOKU;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP € MO3UIMH IPYrOro YeJlIoBeKa.

INPEAMETHBIE PE3YJIBTATDBI



[Ipenmernsie pe3ynbrathl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue 1 yueoHoro npeamera «buoaorus»
Hay4yHbI€ 3HAHMS, YMEHHUS M CIOCOOBI IEHCTBUN MO OCBOEHMIO, MHTEPIpPETALUH
U IpeoOpa30BaHUIO 3HAHUM, BUJIbI I€ATEILHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jIMyYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorneid. B mporpamme mnpenmMerHbie
PE3yJIbTaThI IPEACTABICHBI IO FOJIaM O0yUYEHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buomnorus» ¢ 10
Kacce JOJDKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUH O MECTE U POJIK OMOJIOTUU B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAay4HOTO MHMPOBO33PEHHMs, O BKJIAJE POCCUNCKUX U
3apyOeXHBIX y4YEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJECpPKaHUE OUMOJIOTMYECKUX TEPMHHOB U TMOHSATHUI:
KU3Hb, KJETKa, OpPraHu3M, MeTaboau3M (OOMEH BELECTB U IpEeBpallCHUE
HHEPruM), TOMEOCTa3 (CaMOpErysilts), YpOBHEBas OpPraHU3alus KUBBIX CHCTEM,
CaMOBOCIIPOM3BEIeHUE (PENPOAYKIIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHUE H3JIaraTb OWOJIOrMYECKHe TeOopuu (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAs,, LEHTpaJbHas JOrMa MOJEKYJISIpPHOW OHOJIOTMH), 3aKOHBI
(I'. Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 meHTpax MHOrooOpasusi
U MIPOMCXOXKICHHS KylIbTYpHbIX pactenuid H. . BaBuiioa), onpenensiTe rpaHUIIbI
UX IPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHUE BIAJAETh METOJIAMUA HAyYHOIO IMO3HAHMS B OMOJIOTUU: HAOIIOACHUE U
ONMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBIICHWM, OPTaHU3alMs U NPOBEICHUE
OMOJIOTMYECKOTO  HOKCIIEPUMEHTAa,  BBIIABW)KEHHUE  TUIIOTE3bl,  BbBISBICHHUE
3aBHCHUMOCTH MEXIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pEe3yIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX ITOHATHM, TEOPUH U 3aKOHOB, YMEHHUE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUH II0JIy4YE€HHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYLIECTBEHHBIE IIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUs] HEPTUU B KIIETKe, (HOTOCHUHTE3A,
IJIACTUYECKOT0 W BJHEPreTMYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, HWHIAUBHUIYAJIbHOIO PpAa3BUTHSA  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHSTh MOJTYYEHHbIE 3HAHUS ISl OOBSICHEHUSI OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HM C 1IeJbl0 o0ecriedeHus: 0e30MacHOCTH CBOETO 3/I0POBbsl M 370POBbSA
OKPY>KaIOILKX JII0/IeH, COOIOIEHUSI HOPM IPaMOTHOIO MOBEJCHUS B OKPYKaloLIei
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOU OHMOI0rHH 17§ OMOTEeXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHME pellaTb JJIEMEHTAPHbIE TIE€HETHUYECKHE 33Jayd Ha MOHO- W
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacelI0BaHUE, COCTaBIISATh CXEMBI



MOHOTHOPHIHOTO CKpEIIMBAHUS JJSl MpPEICKa3aHHsl HAcleOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBIMOJHATh J1a0OpaTOpHbIE U MpaKTUYECKUE pabOThI, COONIOAATH
MpaBUJIa MpU padboTe ¢ Y4EOHBIM U 1aOOPAaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHYECKH OIEHWBATh W MHTEPIPETUPOBATH HH(OpMAIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHUH,
MEAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS,
000011as1 OMOIOTUYECKYI0 MH(POPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
UCIT0JI30BaTh MOHATUIHBIN armapaT OMOJOTUH.

[IpeameTHbIC pe3yiabTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCThH 3HAHUI O MECTE U POJIK OMOJIOTHH B CUCTEME HAYYHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKJIAJlE POCCHUHCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pElICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPBIBaTh COJCPKAaHWE OHOJIOTHYCCKUX TEPMUHOB M TIOHSTHIA:
BU/JI, MOMYJISALNS, TeHODOH, PBOIIOLMS, ABMXKYIIUE CHIbI ((PAKTOPhI) DBOJIIOINH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, JKOJOTHYECKHE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreorneHos, onocdepa;

YMEHUE WU3JIaraTh OWOJIOTMYECKUE TEOpHH (dBONIOIMOHHAS Teopus U.
JlapBuHa, CHHTETHYECKass TEOpUs DOBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogasimeBoro cxoactBa K. M. bapa, uepenoBaHusi TJIaBHBIX HampaBiICHUN U
nyTteit sBomonmu A. H. CeseprioBa, yuenuss o ouochepe B. U. Bepuanckoro),
OTIPEIENISTh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yMEHHE BJIaI€Th METOJJaMU HAyYHOTO MMO3HAHUS B OMOJIOTHU: HAOIIOACHUE U
ONHMCAHKE YKUBBIX CHUCTEM, NPOIIECCOB M SBJICHHM, OpraHU3alis U TMPOBEICHHE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCICIyEeMBbIMH BEIIMYWHAMHU, OOBSCHECHHE ITOTYYCHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOPHWA W 3aKOHOB, YMCHHC
JIeaTh BBIBOJIBI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIACIATh CYIICCTBEHHBIC TPHU3HAKA CTPOCHHS OHMOJIOTHYCCKUX
OOBEKTOB: BHJOB, TMONYJAIHWA, TPOAYIEHTOB, KOHCYMEHTOB, PpEIyIECHTOB,
OWOTCOICHO30B M DKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACJCACTBECHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000PA30BaHMS, MPHCIOCOOJESHHOCTH
OpPraHU3MOB, JICUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHoca
BCI[ECTB W TIOTOKA DHEPTHMH B DKOCHUCTEMAaxX, AHTPOIOTCHHBIX WM3MEHEHUU B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEMIECTB M OMOTCOXMMHUYECKHUX
IIUKJIOB B OMocdepe;



yMEHHE MPUMEHATH MOJy4YCHHbIC 3HAHUS i1 OOBSICHEHHS] OMOJIOTHYECKHX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS MPAKTUYECKUX PELIECHUI B MOBCEIHEBHOMN
KU3HU C 1eJplo obOecrieyeHUs O€30IIaCHOCTH CBOETO 370pPOBbsl U 3/10pPOBbA
OKPY>KaOILUX JIF0/IeH, COOJIIOEHUS] HOPM I'PaMOTHOIO MOBEJEHUS B OKPYKAIOLIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOU OMOJIOTHH JIJIsl palliOHAIILHOTO MPUPOOIOJIb30BAHNUS;

YMEHHE pEeIlaTh HJIEMEHTapHbIE OMOJIOTUYECKUE 3a7aUl, COCTABIISITh CXEMbI
MepEeHOCca BEIIECTB U PHEPTUH B IKOCUCTEMaxX (LIETH NUTaHUSA);

YMEHHUE BBINOJHATH Ja0OpPaTOPHbIE U MPAKTUYECKHE PadOThI, COOIIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OLIEHUBATh M UHTEPIPETHPOBATh HH(GOPMALIUIO
OMOJIOTHUECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUSA U3
pa3IMYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-OMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTb  TIJI0OAlbHBIE  SKOJIOTMUYECKHE  MPOOJIEMbl
COBPEMEHHOCTHU, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3ULHUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOILEHUS,
000011asi OMOJIOTUYECKYI0 UH(OPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN anmnapat OMOJIOTHH.
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NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 buonorus xak Hayka 2 0,5 https://m.edsoo.ru/7f41¢c292
2 JKuBble cucteMbl U UX OpraHu3aIus 1 https://m.edsoo.ru/7f41¢c292
3 XUMUYECKUH COCTaB U CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
4 KusHeneareapbHOCTh KIIETKHA 6 1 https://m.edsoo.ru/7f41c292
5 PasMHOMCHHE H HHMBH/YalbHOE PasBHTHE 5 1 https://m.edsoo.ru/7f41c292
OpraHU3MOB
6 HaciencTBeHHOCTE M U3MEHYHUBOCTE 8 1,5 https://m.edsoo.ru/7f41c292
7 (CeneKutst OpraiHsMoB. OCHOBEL 3 https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTHH.
8 l'onoBas koHTpoNBHHAS paboTa 1 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 4
HHUPOBAHMUE
11 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
H
Ne n/m AMMEHOBAIHE PASACIOR H TEM Konrtpoabsubie | JlaGopaTopHbie (ppopeic)
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Hctopus 3BOIIONIMOHHBIX UEH. 3 https://m.edsoo.ru/7f41cc74
2 CoBpeMEHHOE HBOJIIOLIMOHHOE YUEHUE 8 2 https://m.edsoo.ru/7f41cc74
3 [IpoucxoxaeHue Ku3HU Ha 3eMIie 5 1 https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue yenoBeka 3 1 https://m.edsoo.ru/7f41cc74
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5 Dkonorudeckue HhakTopsl 4 https://m.edsoo.ru/7f41cc74
6 CtpyKTypa 3KOCHCTEM 3 3 https://m.edsoo.ru/7f41cc74
7 brocgepa — rodanbuaz srocucTema 4 1 https://m.edsoo.ru/7f41cc74
8 Buocdepa n uenosex 4 https://m.edsoo.ru/7f41cc74
(2 gaca - MpoeKTHAs JIEATEILHOCTH)
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 6
IHoypounoe niiannpoBanue 10 kiaace
Ne ni/m Tema ypoxka Bcero KoJunuecTBo yacos DJIeKTpoHHbIe UG pOBbIE
KourtpoJbHbie I[pakTHyeckune o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 buonorns B cucreme Hayk 1 https://m.edsoo.ru/863e6122
2 Mertozpl MO3HAHKS JKUBOU IIPUPOJIBI. 1 0,5 https://m.edsoo.ru/863e6122
[IpakTuueckas padora Nel «Vcnonb3oBanue
Pa3IMYHBIX METO/IOB MIPU U3YUEHUHU
OHOJOTrNYEeCKHX 00BEKTOBY
3 buonorunueckue cucremsl, NpoOLECCHl U UX 1 https://m.edsoo.ru/863e6564
U3YyYEHHUE.
4 XUMHUYeCKHUH cocTaB KiIeTKH. Boga u 1 https://m.edsoo.ru/863e674e
MUHEpaJIbHbIE COJIH.
5 benxu. CocTaB 1 cTpoeHue OEJIKOB. 1 https://m.edsoo.ru/863e6b72
6 depMeHThI — OMOJIOTHYECKUE KaTalIu3aTOPhI. 1 0,5
Jlaboparopuas pabota Nel «3ydenue
KaTaJIMTUYECKOW aKTHBHOCTH ()epMEHTOB (Ha
MIpUMEpe aMHJIa3bl U KaTajla3bl)»
7 Yraesoapl. JIunuael. 1 https://m.edsoo.ru/863e6870
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8 Hyxneunosbie kucinorsl. ATO. https://m.edsoo.ru/863e6d5c
9 Hcropus 1 METOIbI U3YUEHHUSI KIIETKU. https://m.edsoo.ru/863e6e88
Knerounas Teopusi.
10 KileTka Kak 11eJ10cTHas xKHUBasi CUCTEMaA https://m.edsoo.ru/863e6ff0
11 CTpoeHue 3yKapuoOTHYECKOM KIIETKHU. 0,5 https://m.edsoo.ru/863e6ff0
Jlaboparopnas padota Ne2 «3yuenue https://m.edsoo.ru/863e716¢c
CTPOEHUS KJIETOK PACTEHUH, ’KUBOTHBIX, TPHOOB
u 6aKTepuil 0]l MUKPOCKOIIOM Ha TOTOBBIX
MHUKponpenapaTax 1 UX OIHCaHUe»
12 OOMeH BemecTB MM METabO0IIN3M. https://m.edsoo.ru/863e766¢
13 @DOTOCUHTE3 U XEMOCUHTE3. JHEPreTHUECKUM https://m.edsoo.ru/863e7c98
oOMeH.
14 buocunres 6enka. Peakuust MaTpuaHOTO https://m.edsoo.ru/863e7aae
CHHTE3A.
15 [IpomexxyTounas arrecramusi. https://m.edsoo.ru/863e7dc4
16 Tpancnsus — buocuHTe3 Oenka. https://m.edsoo.ru/863e796e
17 JKW3HEHHBIN HUKII KIETKH. JeTleHne KIeTKu. 0,5 https://m.edsoo.ru/863e796e
JlaGopatopHas pabota Ne3 «Habmonenue
MHUTO3a B KJIETKaX KOHYMKa KOpelllKa JiyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
18 HexkneTounslie opMbl )KM3HU — BUPYCHI. https://m.edsoo.ru/863e7540
19 @OopMBI pa3MHOKEHHUSI OPraHU3MOB. https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Melios. https://m.edsoo.ru/863e7f4a
21 OO6pa3zoBaHue U pa3BUTHE TOJOBBIX KIETOK. 0,5 https://m.edsoo.ru/863e81b6
OmnonorBopenue. Jlaboparopuast pabora Nod
«M3yueHune cTpoeHNns MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
22 HNunuBuayanbHOE pa3BUTHE OPraHU3MOB. https://m.edsoo.ru/863e8436
23 ['eneTrka — HayKa O HACIEICTBEHHOCTH U https://m.edsoo.ru/863e86f2
WU3MEHUYUBOCTH.
24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. https://m.edsoo.ru/863e8878

MoHOTrUOpHIHOE CKpPEIIUBAHHE.
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25

JluruOpuHOe CKpeIuBaHue. 3aKoH
HE3aBHUCHUMOI'0 HACJICAOBAHUS TPU3HAKOB.

https://m.edsoo.ru/863e89a4

26

CueruieHHOE HACJIeJOBaHUE PU3HAKOB.
Jlaboparopnas pabota Ne5 «3ydenue
pe3ysIbTaTOB MOHOTHOPUIHOTO H
JTUTHOPHUTHOTO CKPEIUBAHUS Y APO30PUITBI HA
TOTOBBIX MUKpOIpenapaTax.

0,5

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

27

I'eneruka nona. HacnenoBanue npu3HaKoB,
CIETUICHHBIX C MOJIOM.

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

28

N3menunBocTh. HenacnencTeeHHas
W3MEHYHMBOCTh. JJabopaTopHas pabora Neb
«M3yuenne MOaMUKANUOHHOW U3MEHYNUBOCTH,
MOCTPOEHUE BapHAIMOHHOIO psJia U
BAPUALIMOHHON KPUBOI».

0,5

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

29

HacnencrBennast namMmeHunBocTb. JlaboparopHas
pabota No7 «AHanu3 MmyTanui y Apo30Quiibl Ha
TOTOBBIX MUKpOIIpenapaTaxy.

0,5

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

30

I'eneTnka yemoBeka.

https://m.edsoo.ru/863e8d78

31

O06o0611eHMEe 10 TeMe «HacneacTBeHHOCTD U
n3MeHunBOCTh» KoHTponbHas pabota

32

Cenexuus Kak HayKa M Ipoliecc.

https://m.edsoo.ru/863e9214

33

MeTtoanl U JOCTHXKEHHS CEISKIINU paCTCHI/Iﬁ )51
JKHNBOTHBIX.

https://m.edsoo.ru/863e9214

34

buorexnonorus xak OTpaciib MPONU3BOJCTBA.

https://m.edsoo.ru/863e9214

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHoypounoe miiannpoBanue 11 kiace

Ne ni/m Tema ypoka Bcero KoJunyecTBo yacos DJIeKTpoHHbIe U pPOBbIE
KonTpoJbHble IpakTHyeckune o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

1 Hcropus 3BontourOHHBIX uaen. Pazsutue 1 https://m.edsoo.ru/863ea20e
OHMOJIOTHH B J10IapBUHOBCKUY MEPUO]I.
2 ITepsas sBomronmonnas reopus JK.b. Jlamapka. 1 https://rideo.tv/video/168962/
3 OpomononHas teopus Y. Jlapuna. 1 https://m.edsoo.ru/863e9570
BX01HOM KOHTPOJIb 3HAHUH.

4 EctectBenHsblit 0TOOp — HanpaBIsAOMUN HaKToOp 1 https://m.edsoo.ru/863e9ed0

ABOJIIOLIMU. Pe3ynbTarhl 3BONIOIMH.
5 [Ipucnoco0aeHHOCT — pe3yabTaT SBOIIOIUH. 1 https://m.edsoo.ru/863e9fde

Jlabopartopnast pabota Nel «BwisiBieHue
npUcrocoOIeHni OPraHu3MoOB K cpejie
OOUTaHUSI»

6 JloKa3aTeabCTBa SBOIIOIIHH. 1 https://m.edsoo.ru/863e99c6

CuHTeTH4ecKasi TEOpHsl IBOJIIOIHH.
7 EctectBeHHbI 0TOOP — HanpaBisAOMUi HaKkTop 1 https://m.edsoo.ru/863e99c6

JBOJIIOIUH.

8 DneMeHTapHbIe (PaKTOPHI IBOJTIOIUH. 1 https://m.edsoo.ru/863e99c6

[Tonynsuus — equUHUIIA SBOJIIOLMH.
9 Bupn, ero onpenenenue. Kpurepuu Buaa. 1 0,5 https://m.edsoo.ru/863e9cle

JlaGopatopHnast pabota Ne2 «CpaBHeHHe
0COOEHHOCTEH BHIOB pacTEHUM MO
MOpP(OJIOTHUECKOMY KpUTEPUIO». MUKpPO- 1
MaKpO3BOJIOIHUS
10 MuxkposBodtorusi. CriocoObl BU1000pa30BaHuUs. 1 https://m.edsoo.ru/863e9cle
11 Makposomtonus. [lytu 1 HanpaBiieHHst 1 https://m.edsoo.ru/863e9cle
spommonnu (A.H. Ceseprios, 1.1.
[[Imanpraysen).

12 I'unores3sl NpOUCXOKIAEHUS )KU3HH. 1 https://m.edsoo.ru/863ea5a6
13 CoBpeMEHHbIE MPEJICTABICHUS O 1 https://m.edsoo.ru/863eabbe



https://m.edsoo.ru/863ea20e
https://rideo.tv/video/168962/
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

IMPONUCXOXKACHNH KN3HU.

14 Pa3ButHe xu3Hu Ha 3emiie. https://m.edsoo.ru/863eabbe
Dpa CKPBITOU JKU3HU.
15 Pa3BuTHe xu3Hu Ha 3eMiie. Dpa sIBHOM KU3HU. https://m.edsoo.ru/863ea8bc
16 IIpoMexxyTouHast aTTecTarus. https://m.edsoo.ru/863ea8bc
17 ['unoTe3bl MPOUCXOXKAEHUS YETOBEKA. 0,5 https://m.edsoo.ru/863ead44
[IpakTuueckas padorta Ne 1 «AHanu3 U OLIeHKA https://m.edsoo.ru/863ea48e
Pas3JINYHBIX THIIOTE3 IPOUCXOKICHUS
YeJI0BEKa». DBOJIIOLMUS YEJIOBEKa.
18 DBOJIIOLIMS YeToBeKa. YermoBeuecKnue pachl. https://m.edsoo.ru/863eaea2
19 [IpoekTHas neATeTbHOCTD: «DBONIOIHUS
OpPraHU3MOB Ha COBPEMEHHOM JTaIe»
20 DKonorus. JKoJIoTu4IecKrue GaKTopbl, HX https://m.edsoo.ru/863eafec
3HAYEHUE B JKU3HHU OPraHU3MOB.
21 DKojoruveckue GpakTopsl, UX 3HAUEHUE B https://m.edsoo.ru/863eb10e
YKU3HU OPraHU3MOB.
22 [TonynAnus — eqMHALA CYIIECTBOBAHUS BHJIA. https://m.edsoo.ru/863eafec
XapakTEepUCTUKH NTOMYJISIUU
23 @OpMBI B3aMMOOTHOIIEHUIN MEX Y https://m.edsoo.ru/863eb348
OpraHHU3MaMH.
24 buoneno3 — cooOmiecTBO KHUBBIX OPraHU3MOB. 0,5 https://m.edsoo.ru/863eb46a
JlaGopaTtopnas pabota Ne 3 «CocraBiieHne cxeM
nepeaayy BeulecTBa U dHepruu (1enen
MUTAaHMs) B 9KOCUCTEME)
25 KpyroBopot BelecTB ¥ NpeBpallieHus: YHEPTUU https://m.edsoo.ru/863eb46a
B DKOCHCTEME.
26 IIpuynnel YCTOWYUBOCTH IIPUPOIAHBIX 0,5 https://m.edsoo.ru/863eb5fa
skocucteM. JlaGopartopHass  pabGora  Ned:
«CpaBHUTEIbHAS XApAaKTEPUCTHKA IPUPOIHBIX
9KOCHUCTEM U arpo’KOCUCTEM CBOEH MECTHOCTH)
27 buocdepa — rmobanpHas skocucTema. YueHue https://m.edsoo.ru/863ebb5e

B.1.Bepnaackoro o 6uocdepe.
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28 Poub skuBBIX OpraHu3mMoB B Ouocdepe. 1 https://m.edsoo.ru/863ebb5e

29 I'moGasbHbIi GMOTEOXUMHUECKUI KPYTOBOPOT. 1 https://m.edsoo.ru/863ebd16

30 ['moGasibHBIC PKOJIOTUYECKHUE MTPOOIEMBI M ITyTH 1
UX PEIICHHUS.

31 ['moGanbpHbIE IKOJIOTUYECKUE TTIPOOIEMBI U ITyTH | https://m.edsoo.ru/863ebd16
UX PEIICHHUS.

32 ITA. 'onoBast KoHTpoJsIbHAs paboTa 1 https://m.edsoo.ru/863ebale

33 IIpoekTHast 1eATETbHOCTD:

BinusiHue X0351MCTBEHHOM AEATEIbHOCTH Ha 1
MECTHBIE YKOCUCTEMBI (3amuTa padboT)
34 IIpoexTHasi 1eATEIBHOCTD:

BnusiHue X03HCTBEHHOM JESITEIbHOCTH Ha
MECTHBIE YKOCUCTEMBI (3amuTa padbor)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JUIS1 YYHEHUKA
buonorus: 10-i1 kiacc: 6a30BbIi ypoBeHb: yueOHUK/ B.B. Ilaceunuk, A.A.
Kamenckuit, A.M. Py61oB; nox pea. B.B. [Taceunnka, Mocksa. [Ipocsenienue.

buonorust: OO6miast Guomnorusi: 11-it xmacc: 6a30BbIi ypoBeHb: yueOHuk / B.U.
Cusornazos, 1.b. Aradonosa, E.T. 3axaposa. — M.: JIpoda

METOJIUYECKHUE MATEPHUAJIbI JIJIS1 YUYUTEJISL
Metonnueckoe mocobue k yueOnnky B. M. CuBornaszosa, U. b. Aradonosoit, E. T.
3axapoBoii «bronorus. O6mas 6uosnorus. ba3ossriii ypoBens. 11 kimace» aBropa B.
H. CuBornazos. -M. [lpoda.
buonorus Iloypounsie paspaborku 10-11 xmacc. B.B. Ilaceunuk, I'.I'. 1lIBemoB,
T.M. Edumona, YueOHoe mocobue myig 0011e00pa3oBaTEIbHBIX OpPraHU3allUA.
ba30BbIi1 ypOBEHb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

* Meroanueckue pEKOMEHJAlMM W TEPEeYeHb CPEACTB JIUCTAaHLUMOHHBIX
KOMMYHUKallMii Ha oduuuagsbHoM caiite KanmHuHTrpaackoro 00J1aCTHOTO
UHCTUTYTA pa3BuTus odpazoBanusd. URL: https://koiro.edu.ru/distant/#pedagogam
* [IpeameTHple peKOMEHIAIMM HMHCTUTYTAa IO OpPraHU3alMH JUCTAHLIHMOHHOTO
oOydeHus A1 yuuTene Ononoruu Ha opuuuansHoM caite KanmnHuHrpaackoro
00J1aCTHOTO WHCTUTYTA pa3BUTHA oOpa3zoBaHUs. URL:
https://koiro.edu.ru/distant/predmetnye-rekomendatsii-instituta/#bio
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