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INOACHUTEJIbBHASA 3AIIMCKA

[Ipu pa3paboTke TporpamMmbl MO OHOJIOTHH TEOPETHYECKYIO OCHOBY IS
omnpeneseHusl MoaX0J0B K (OPMHPOBAHUIO COAEp>KaHUS Y4eOHOTro TMpenMeTra
«buosorus» coctaBWIM: KOHIENTyalbHbie TmonoxkeHus @PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIei, coJepkKaHusl, pe3ylbTaToB OOy4YEeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MTOJIOKEHUS 00 OOITUX MENISIX U
MPUHITUIIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero oOpazoBanusi B Poccuiickoit ®denepanuu, a TakKe TMOJOKEHUS O
crienrdpurke OUOJOTUH, €€ 3HAYCHUH B MO3HAHUU KUBOW MPUPOJIBI U 00ECIICeUECHUHN
CYIIIECTBOBAHMS 4YeJOBeuecKoro oOrmiecTBa. COrIaCHO Ha3BAaHHBIM TOJIOKEHUSM,
oTpe/ieTIeHbl OCHOBHBIE (DYHKITUU MPOTPAMMBI 10 OMOJIOTHH U €€ CTPYKTYpaA.

[IporpaMmma 1o Ouosoruu ma€T MpeacTaBICHHE O IeNax, 00 obmen
cTpaTerud OOy4YeHHMsl, BOCHUTAHUS M Pa3BUTHS OOYYaIOLIUMXCS CpEICTBAMU
yueOHoro nmnpeamera «buosorus», omnpeaenser o0sA3aTelibHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, paclpeielieHue T0 pa3ieliaM ¢ TeMaMm,
PEKOMEHIyEMYIO TTOCJIeI0BATEILHOCTh M3YUEHUSI YIEOHOTr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKH 00pa30BaTEILHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcs.

B nporpaMmme mno OuHONOTMM TakKe Y4YMUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMHUPOBAHMH OCHOBHBIX BHJIOB Y4EOHO-ITO3HABATECIHHON
JeATeIIbHOCTH/y4eOHbIX JeUCTBUN OOyYalOMUXCSd IO OCBOCHMIO COJICPIKAHUS
OMOJIOTHYECKOT0 00pa3oBaHUsI.

B nporpamme no 6uosoruu (10-11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
NPUHITUIT TPEEMCTBEHHOCTH B HM3yYCHHMHM OWOJIOTWH, Ojaromapss 4eMy B HeEH
MIPOCMATPUBAETCS HAMpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBSA3AHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33pEHUS, IEHHOCTHBIX
OpUEHTALIUNA JTUYHOCTH, SKOJIOTUYECKOr0 MBIIUICHHUS, IPEICTABICHUNA O 3I0pPOBOM
oOpa3e >XKM3HM M OCEPEKHBIM OTHOIIEHHWEM K OKpPYXAIoleld MPUPOTHON cpene.
[ToaToMy Hapsgy ¢ W3ydeHHEM OOIIEeOHOIOTHYECKUX TEOPU, a TaKKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOrO PaHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B
HUX MPOILIECCOB B MPOrpaMme Mo OUOJIOTUU YAEIEHO BHUMAHUE UCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM JKU3HU JIJISl pEUICHUS MPUKIIAIHBIX 33724, B
TOM 4YHCJE: TPO(UIAKTHKYA HACIEJACTBEHHBIX 3a00JIEBaHMI 4YeIOBEKa, MEIMKO-
TEHETUYECKOTO KOHCYJIbTHPOBAHUSI, 000CHOBaHUS IKOJIOTUYECKU
1€JIECO00Pa3HOTO TIOBEJACHHWS B OKpYXKalolleld NPHPOAHOW Cpeie, aHaiuu3a
BIIUSHUAS XO3SHWCTBEHHOW ACATEIHPHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOIHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHMS K MPUKIIATHON HATIPABICHHOCTH



yueOHOTO TpeameTa «bruoorusy MpoaIuKTOBAHO HEOOXOAMMOCTHIO 00ECTICUSHHSI
YCIIOBHU JIJISl PEIICHUS OJTHOM U3 aKTYaJIbHBIX 3a/1a4 MIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KoTopas mpenanosaraer (oOpMHpOBaHHE y  OOyYaromuxcs
CHOCOOHOCTH aJlalTHUPOBATHCA K M3MEHEHHUSM JAMHAMUYHO pPa3BUBAIOLIETOCH
COBPEMEHHOT'0 MHUDA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHHs 3aHUMAET BAXKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHHE y OOYYAIOUIMXCA MPEACTAaBICHUN O
HAY4YHOH KapTHHE MHpa, paclIupseT W 0000IaeT 3HaHUS O KUBOW NIpupone, e
OTJMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W HSBOJIOLUH, CO3AAET
yCIOBHUA  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOW  NIpUPOAbI,  (HOpMUpPOBaHUS
(YHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasza
KHU3HH, YKOJIOTHYECKOTO MBIIUICHHS, IICHHOCTHOTO OTHOIIEHUS K KMBOM MPHUPOJIE
U YEJIOBEKY.

Bosnbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe I PeIeHHUs] BOCITUTATEIbHbBIX U
pa3BUBAIONIMX  337ady  CpeJHero  oOmero  oOpa3oBaHUs,  COIHATU3AIUH
oOyuatomuxcs. M3yuenue 6monoruu obecrednBaeT yCiaoBHs A POPMUPOBAHUS
VUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX  HABHIKOB,
ACTETUYECKOHN KyNbTYphl, CIIOCOOCTBYET MHTETrpaluyd OHWOJIOTUYECKUX 3HAHUU C
NPEJCTaBICHUAMU U3 IPYTUX YU4EOHBIX IMPEAMETOB, B YACTHOCTH, GU3UKU, XUMHU
u reorpaduu. HazBaHHbIe TMOJOXKEHUS O NpEAHA3HAYCHHH Y4eOHOTO IMpeaMeTa
«buonorus» cocraBuIM OCHOBY IJIsi ONpEACNCHHs] MOIXOAOB K OTOOpY H
CTPYKTYPUPOBAaHHUIO €r0 COJCPIKaHUs, IMPEICTABICHHONO0 B TMPOrpamMMe IO
OHOJIOTHUH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C TIO3WUIUH KyJIbTYpOCOOOPA3HOTO IOAXO0Jd, B COOTBETCTBUH C
KOTOPBIM OOyd4arommecs OJKHBI OCBOUTH 3HAHUS W YMCHHS, 3HAYUMBIC IS
dopmupoBaHus 00LIeH KyJIbTYpbl, ONpEICNSAIONINE aJeKBATHOE IOBEICHHE
YyeJoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TMPAKTHUECKOW nesTenbHocTH. Ocoboe MeCcTo B ATOW CHUCTeMe 3HaHUid
3aHUMAIOT DJIEMEHTHI COJIEPIKAHUS, KOTOPBIE CIYKAaT OCHOBOM isi HYOpMUPOBAHUS
NpPEJCTaBICHUI O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHE MHpa H
IICHHOCTHBIX ~ OPUCHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOIIUX  T'yMaHH3allMH
OMOJOTMYECKOro 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJEpXKaHHsI Y4eOHOrO MaTepuayiia B MPOTrpamMme II0
OMOJIOTUU OCYIIECTBIEHO C Y4YETOM NPUOPUTETHOTO 3HAYCHUS 3HAHWHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KHUBOW MPHUPOJIBI, O €€ YPOBHEBOI OpraHM3aluu U
3BOJIOIMH. B COOTBETCTBHM C 3TUM B CTPYKTYpe yueOHOro rnpeameta «bruomorusy»
BBIJICJICHBI CJIEAYIOUINE cofepKaTeabHble TUHUU: «bronorus kak Hayka. MeToibl
HAy4YHOTO Mo3HaHus», «KieTka kak Owonormyeckas cucreMay, «OpraHm3m Kak



Oouonoruueckas cucrema», «CucTeMa M MHOT00Opa3ne OpPraHUuYecKOTO MUpPay,
«DBOJIOLUSA KUBOU MPUPOABD, « DIKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTI.

Llenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJlaicHue  OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOrO paHra u MpuoOpeTeHrue yMEHUU
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JIEHCTBUH B OTHOUIEHHMH OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3INYHbIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu uzydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIIeUNBAETCS PEIICHUEM CIEAYIOIIMX 3a/1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUNW O OMOJOTUYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyXKalluX OCHOBOM
s (popMHUpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MHUpA, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUU, MHOTOOOpa3uh U OCOOCHHOCTSX >KUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3ALMH, BBIAAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBaHMIX B OMOJIOTUY;

dopMupoBaHrne y OOYYaIOIIMUXCS MO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpoOliecCe aHalW3a JAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IVISIIOB, WJEH U TOJAXOJOB K M3YyYEHUIO JKUBBIX CUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHME Yy oOOywaroumxcs oOmeil KyapTyphl, (YHKIHOHAIBHON
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa JKMBOM MPUPOJbI HA OCHOBAaHUU 3HAHUW W OMbBITA, IOJYYECHHBIX MpPU
U3y4eHUU OMOJIOTUY;

dbopmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM NEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEH, COOJIIOIEHUS STUYECKUX
HOPM IIpU MIPOBECHUHN OMOJIOTMYECKUX HCCIIET0BaHU;

OCO3HAHHE IEHHOCTHM OWMOJOTMYECKHX 3HAHUW Ji TOBBIMICHUS YPOBHS
HKOJIOTUYECKOM KYIBTYpPHI, A1 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEIHEBHOM KU3HU JIJIS
OIICHKH TMOCJIEACTBUI CBOEH JEATEIHHOCTU 1O OTHOIICHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3[I0pPOBbIO, OOOCHOBaHHME U COOJIOJEHHE Mep MNPO(OUIAKTUKU
3a00JIeBaHU.

B cucreme cpeanero obmiero o6pazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBIISIETCSI O0s3aTENIbHbIM yUe€OHBIM MPEIMETOM, BXOISAIIUM B
COCTaB MpeaIMeTHOM 00nacTu «EcTecTBeHHO-HAyUYHbIE TIPEAMEThI.



Jlst m3ydenust Onosoruy Ha 6a30BOM YPOBHE CPEIHETO O0Iero 00pa3oBaHus
otBoauTcs B 10 kiacce — 34 gaca (1 yac B Hezeno).

PabGouas mporpamma peanusyeTcss Ha OCHOBe ydeOHmKa: buomorwms: 10-i
Kjacc: 0a30BbIi ypoBeHb: yueOHuk / B.B. Ilaceunuk, A.A. Kamenckwuii, A.M.
Py6noB; nox pexn. B.B. Ilaceunnka- M: IIpoceemenue, 2023.

B cootBercTBUM ¢ paboueii nporpammoit Bocnutanus MAOY «COLI Ne 19

HAa ypOKax TPUMEHSIOTCS WHTEPAKTHBHBIE (POpPMBI  pabOTHl  ydalUXCS:
WHTEIJICKTyallbHBIE WTPHI, CTHUMYJIHPYIOIINE T[MO3HABATEIbHYI0O MOTHBAIUIO
IIIKOJTBHUKOB; JIUCKYCCHH, KOTOPBIC JAIOT ydYalluMCS BO3MOXXHOCTH TPHOOPECTH
OTBIT BEJICHUS KOHCTPYKTHBHOTO AMAJIOTa; TpymmoBas padbora u pabora B mapax,
KOTOpBIE ydYaT NIKOJIHHUKOB KOMaHJHOW paboTe W B3aUMOACHCTBHUIO C JIPYTUMHU
neThMU. BiiOYeHHWEe B ypOK WTPOBBIX MPOIEAYpP TOMOTAIOT MOAJAECPKUBATDH
MOTHBAIIMIO JeTel K TOJYyYCHHUIO 3HAHUMW, HAJAXUBAHUIO TMO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWA B  KJacce, IOMOTAIOT  YCTaHOBJICHUIO
n00poXxkeIaTeIpHON aTMOc(epbl BO BpeMs ypokKa.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBA3b OMOJOTMU C OOLIECTBEHHBIMHU, TEXHUYECKUMH U JPYTMMHU €CTECTBEHHBIMH HAyKaMH,
bunocodueir, ITUKON, ICTETUKONW U MpaBoM. Pons Ouosoruu B GOPMUPOBAHMM COBPEMEHHOM HAy4YHON KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToapl TO3HAHUS JKMBOM MpUPOAbl (HAOMIOACHHE, AKCIEPUMEHT, OIMCaHUe, H3MEpEeHHue, KiaccuuKaius,
MOJICIMPOBAHUE, CTATHCTHYECKAst 00pabOTKa TaHHBIX ).

JdemoncTpanuu:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU TPUPOIBI.

JlabopaTopHble U NpakTHYecKHe PadoThI:

[TpakTrueckas padota Ne 1. «Vcnonp3oBaHue pa3TUYHBIX METOIOB MPU U3YUEHUN OHOJOTHYECKHX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3aMs.

Kusble cuctembl (OMOCHCTEMBI) KaK MpeAMET M3yudeHus Ouonoruu. OTiHyYue >KMBBIX CUCTEM OT HEOPraHUYECKOU
PUPOJIBL.

CpoiicTBa OHOCHMCTEM M HX pa3HOoOOpa3ue. YPOBHH OpraHu3alMi OWOCHCTEM: MOJEKYJISPHBIN, KICTOYHBIH,
TKaHEBbI, OPTraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTEOIIEHOTUYECKUH ), OMOC(hEpHBIi.

JdemoHcTpanuu:

Tabnuibl U cxembl: «OCHOBHBIE MPU3HAKHU KU3HWY», « Y POBHU OPraHU3aLUN KUBOU TIPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKnil COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTaB KIIETKA. XHUMHUYECKHE DJIEMEHTBI: MAKpOAJIEMEHTHI, MUKPO3JEMEHThI. Bo/ia U MUHEpaIbHBIE
BEILIECTBA.

OyHKIMK BOABI 1 MUHEPAIbHBIX BeleCTB B KieTke. [loanepkanue ocMoTuieckoro 6ananca.



benku. CoctaB u crpoeHne O€nKOB. AMHUHOKUCIOTHI — MOHOMeEpbl OenkoB. Hesamenumble UM 3aMEeHHMBbIE
AMHUHOKHCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU CTPYKTYpPBI O€IKOBOW MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUUHAS
U YEeTBEPTHUHAs CTPYKTypa). XUMHUUYECKHE CBOICTBa OenkoB. buonornueckue GpyHkunm 6emKoB.

®depmeHThl — OUoOruYecKkue Katanu3aropbl. CTpoeHue pepMeHTa: akTUBHBIM LEHTp, CyOcTpaTHas CelU(pUIHOCTb.
Kodepmentsl. Butamunbl. OTiinuust GepMEHTOB OT HEOPTAHUYECKUX KaTaJlu3aTOPOB.

VYrneBombl: MOHOCAxXapuabl (TJIFOK03a, pudo3a U Je30Kcupr003a), nrucaxapuabl (caxaposa, JJaKTo3a) U MOJUCaXapUIbl
(kpaxmai, TIIMKOTeH, LEeJUTI0J103a). buonornueckue GyHKIIUU YTII€BOJIOB.

Jlunuapl: Tpurmuuepuasl, Qocdonunuasl, crepounbl. ['uapodunbHO-ruaApodoOHBIE CcBOMCTBAa. buonoruueckue
bynkuun munuaoB. CpaBHEHUE YTII€BOI0B, OCJIKOB U JIMIUIOB KaK UICTOYHUKOB SHEPTHH.

Hyxneunossie kuciotel: [JHK u PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT. CTpoeHue W (hyHKIUU
JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHKIUN.

[{utonorust — Hayka o kiuetke. Kiierounas teopust — mpuMep B3aUMOICHCTBHS uaeH U (aKTOB B HAYYHOM MO3HAHHH.
Metoasl n3y4eHus KIETKU.

Krnetka kak 1enocTtHas xuBas cucrema. OO0uue npu3Haky KJIETOK: 3aMKHYTasi HapykHasi MeMOpaHa, MmoJekynbl JITHK
KaK F'€éHEeTHUECKUI anmnapar, CUCTeMa CHHTe3a Oelka.

Tunsl KIETOK: 3yKapHoTHYecKas M mpokapuoThdeckas. OcCoOEHHOCTH CTPOEHUS NPOKAPUOTUYECKOM KIIETKH.
Knerounast crenka Oaktepuii. CTpoeHHE dyKapuoTHUecKoW KiaeTkd. OCHOBHBIE OTJIMUUS PACTUTEIILHOW, JKUBOTHOW H
IpUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTE€HKA, IIIMKOKaNuKc, ux ¢yHkuuu. [Inazmarudeckas memOpana,
e€ coiicTBa u ¢pyHkiuu. Llutonnasma u e€ opranousl. OnHomemOpanubie opranousl kiaetku: I1IC, anmapat [Nonbmaxkwy,
an30coMmbl. [1oyaBTOHOMHBIE OPTaHOU/BI KJIETKH: MUTOXOHIPHH, I1acTuabl. [IporcxoxaeHrne MUTOXOHAPHUIA U MIACTU.
Bunper mnactun. HememOpaHHbIe OpraHOWbl KIETKU: PUOOCOMBI, KIETOYHBIM LIEHTP, NEHTPHUOIU, PECHUYKH, JKTYTHKH.
QOyHKIMY OPraHOUIOB KJIETKH. BKIIFOUCHUA.

Anpo — perynsaTopHbiii 1eHTp KieTkd. CTpoeHue sjpa: sjepHas 000Ji0uKa, KapuoriasMa, XpOMaTHH, SIPBILIKO.
XPpOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoncTpanuu:



[Toptpetsl: A. JleBenryk, P. I'yk, T. lIIBann, M. Illnelinen, P. Bupxos, Jx. Yorcon, ®@. Kpuk, M. Yuikunc, P.
@®pankinun, K. M. bap.

Juarpammel: «PacripeneneHue XUMHUYECKMX JJIEMEHTOB B HEXKHBOW Ipupone», «PacrpeneneHue XUMHUYECKUX
AJIEMEHTOB B JKMBOM IIPUPOIELY.

Tabnuubl u cxemsl: «Ilepuoanueckas TabMIa XUMUYECKHUX 3JIE€MEHTOBY, «CTpOeHUE MOJIEKYJIbI BOJIbI», «brocunTes
oenka», «CTpoeHue MoieKyibl 6enka», «Ctpoenue gpepmentay, «Hyknennosbie kucnotsl. JJHK», «Ctpoenue monekybl
AT®», «CtpoeHue 3yKapHOTUYECKOH KIETKW», «CTpOEHHE MKUBOTHOM KIETKW», «CTpOEHUE PACTUTEIBHON KIETKWY,
«CTpoeHue MPOKapUOTUYECKON KIETKW», «CTpOeHUE AIpa KIETKN», « Y TIEBOABI, «JIMIuIb».

O6opynoBaHue: CBETOBOM MHKPOCKOM, 00OpYIOBaHME JIJIsi TPOBEACHUS HAOIOICHUN, U3MEPEHHM, SKCIIEPUMEHTOB,
MUKpOIpenapaTbl paCTUTEIbHBIX, dKUBOTHBIX U OAKTEPUAIIbHBIX KJIETOK.

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlabopaTopuass pabora No 1. «/3ydeHme KaTaaTUTHYECKOW aKTUBHOCTH (PEepMEHTOB (Ha MpuUMEpe aMuja3bl WM
KaTanasbl)».

JlabopaTtopHas pabora Ne 2. «M3yueHue cTpOeHUs KIETOK PACTEHUH, )KUBOTHBIX U OaKTepui MoJi MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpENapaTax U X OIKUCAHUEY.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOmeH BemiecTB, WM MeTa0OMM3M. ACCUMWIIMS (IUIACTUYSCKUNA OOMEH) M JUCCUMWMIISAIUSA (dHEPreTUYSCKUN
00MEH) — JIB€ CTOPOHBI €AMHOrOo Mpolecca Meradosm3ma. Polib 3aKOHOB COXpaHEHHUS BEIIECTB U SHEPTUU B MOHUMAHHUU
MeTabonu3ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIN U TeTepoTpodubiii. Ponb pepMeHTOB B OOMEHE BEIIECTB M MPEBpAIllEHUU
DHEPIUU B KIIETKE.

dotocunte3. CBeroBass U TemMHoBas (a3bl dorocuHTe3a. Peaknuu dortocuuTe3a. DHPeKTUBHOCTL (OTOCHUHTE3A.
3HaueHne (QOTOCHMHTE3a IJis KU3HM Ha 3emiie. BiusHue yciaoBuil cpenbl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIICHUS €T
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UPYIoNre OaKkTepuu. 3HaUeHNEe XeMOCHHTE3a JIJIS )KU3HH Ha 3eMIIe.



Ouepretuyeckuii 0OMeH B kieTke. PaciiernsieHne BeIIecTB, BBIACICHHE M aKKyMYJIUPOBAaHHUE SHEPTUU B KIIETKE.
Otansl sHepreruueckoro oomena. I'mukonus. bpoxkenue u ero Bunpl. Kucnopognoe okuciaeHue, il KJICTOYHOE JbIXaHUE.
OxucnurensHoe hochopunrpoBanue. IPHEeKTUBHOCTh FIHEPTETUIECKOTO 0OMEHA.

Peakuiun matpuuHoro cunres3a. I'enetudeckas undopmarusa u JIHK. Peanuzanus renernueckoil nHdopmanuu B
kietke. ['eHeTnueckuii Koa U ero cBorctra. TpaHckpuniusa — Mmatpuunbiii cuaTe3 PHK. Tpancnsamus — 6uocunTes Oenka.
Otansl Tpancasuuu. Koguposanue amuHokuciot. Posb pubocoM B 6nocuHTe3e Oenka.

Hexknerounsie ¢popmsl sxu3Hu — Bupychl. Mcropus otkpeitust BupycoB (/1. 1. MBanoBckuit). OcoO€HHOCTH CTPOCHUS
U JKW3HEHHOrO LMKJIa BUPYycoB. bakrepuodaru. bonesnu pactenuii, 5KMBOTHBIX U YENOBEKA, BHI3bIBAEMBIE BHpPYCaMHU.
Bupyc ummynoneduiuta yenoseka (BUY) — Bo3oyautens CIIM/la. OO6paTHas TpaHCKpUIIIIMS, peBepTa3a U MHTErpasa.
[TpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BAHUM.

JdemoHncTpanuu:

[Toptpetsr: H. K. Konsuos, /1. Y. iBanosckuii, K. A. Tumnpsses.

Tabmuubt u  cxembl: «Tunbsl nuTanus», «Mertabomuzm», «MuToXoHAPUSY, «DHEPTETUUECKUN OOMEH,
«Xmopormacty, «Dorocunres», «Crtpoenne JHK», «Ctpoenue u ¢yHxumoHnupoBanue reHay, «CuHTe3 Oenkay,
«['enernueckuit kon», «Bupycs», «bakrepuodaruny, «Crpoenne u xu3HeHHbld ki Bupyca CIINa, 6aktepuodaray,
«Permkanmsa JIHK».

Oo6opynoBanue: moaenu-anmiukauuu «Ynasoenue JHK u tpanckpunmus», «buocunre3 Oenka», «CTpoeHue
KJIETKH», MoJiesb CTpYKTYyphl JTHK.

Tema 5. Pa3aMHokKeHHe M MHAUBUIAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KiteTouHpIii 1IUKII, WK KU3HEHHBIM MUK KiaeTku. MuTepdaza u murtos. [Iporecce, mporekatomue B uHTEp(DA3e.
Perumukarmuss — peaknus wmatpuunoro cunte3a JIHK. Ctpoenume xpomocoM. XpOMOCOMHBIM Ha0Op — KapHUOTHIL.
JIMIUIOMIHBI W TalulOMJHBIM  XpOMOCOMHBIE Habopbl. Xpomatuibl. lluTosnornueckue OCHOBBI PA3MHOXKEHUS M
WHJMBUAYAJIHOTO PAa3BUTHS OPTraHU3MOB.

Henenue xknetku — muto3. Craguu mMurto3sa. [Iponecchl, Mpoucxoadiine Ha pa3HbIX CTaAUusAX MUTO3a. bruosiornueckuii
CMBICJI MUTO3A.

[TporpamMmmupyemast ruOenb KJIETKH — aronTo3.



@®opMBbI Pa3MHOKEHHSI OPTaHU3MOB: Oecrojioe W TOoJIoBOE. Buapl Oecrmonoro pa3sMHOXKEHHWs: JEJICHUE HAJBOE,
MOYKOBAaHUE OJTHO- U MHOTOKJIETOYHBIX, CITIOPOOOpA30BaHNE, BETETATHBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHUu3MOB, €r0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Craguu Meiio3a. Ilponeccel, mpoucxoisdiine Ha cragusx Meiosza. IloBeaeHue xpomocoM B Meio3e.
Kpoccunrosep. bruosornyecknii CMbICI U 3HaYEHUE MEN03a.

["ameTorenes — mporecc 0Opa3oBaHUs MOJIOBBIX KIIETOK y JKUBOTHBIX. [10JIOBBIE jKeNe3bl: CEMEHHHUKU W SHYHUKH.
OOpazoBaHue W pa3BUTHE MOJOBBIX KIETOK — rameT (CHepMaro3oufl, SUIEKIeTKa) — CIIepMAaTOreHe3 U OBOTEHE3.
Oco0EeHHOCTH CTPOEHUS SUIIEKIETOK U criepMaTro3ouoB. Omiogorsopenue. [laprenorenes.

NunuBuayanbHoe pas3BuTHE (OHTOTeHe3). OMOpHOHAIbHOE pa3BUTHE (AMOpHOTeHe3). DTambl AMOPHOHATBLHOTO
pa3BUTHS y TMO3BOHOYHBIX >KUBOTHBIX: APOOJICHHE, TacTpyJsius, opraHorenes3. [loctamOpuoHanpHOE pa3BuTHe. THITBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TIPSIMOE, HENpsiMoe (JIMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPTAaHU3MOB, (DAKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOKIAEHHBIE YPOJICTBA.

Poct u pa3Butue pactennii. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOEHUE CEMEHH, CTAAUU Pa3BUTHSL.

JdemoHncTpanuu:

Tabmuipl U cxeMbl: «@OpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/|BOIHOE OIIOJOTBOPEHHE Y LIBETKOBBIX PACTEHHII,
«BereratnBHOE pa3sMHOXKEHHME pacTeHU», «/leneHue kimetkm Oakrtepwit», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHwme
xpomMocoMbl», «Knerounei mukny, «Pemmmkamua JHK», «Mwuto3», «Mehosy, «llpamoe u HenpsiMoe pa3BUTHEY,
«I"ameToreHes3 y MIICKONUMTAIOIINX U YEJIOBEKa», « OCHOBHBIE CTaAUN OHTOTCHE3a».

OOopynoBaHue:  MHUKPOCKON,  MHUKporpenapatel  «CnepmMaTo30uibl  MJEKONMUTAOUEro»,  «Sliliekierka
MJIEKONTUTAIOWETO», «KaproknHEe3 B KIIETKAX KOPEIIKA JyKa», MarHUTHAas MOJENb-alIUINKaIUsa «JleneHne KIETKu»,
mozens JIHK, Moaens MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 3. «HaOmiomenume MuTO3a B KIIETKaX KOHYMKA KOpEIIKAa JIyKa Ha TOTOBBIX
MHKpOITpErapaTax.

Tema 6. HacjiecCTBEHHOCTb U M3MEHYUBOCTH OPraHU3MOB.



[IpeameTr u 3amaun reHeTUKH. VcTopusi pa3BUTHS T'€HETHKU. PoJIb HUTOJOrMM M 3MOPHOJIOTMH B CTAHOBJIEHUU
reHeTukH. Bkiiag poccuiicKuX U 3apyOeKHBIX YUYEHBIX B Pa3BUTHE T'€HETUKH. MeToabl reHeTHKU (THOPUA0IOTHYeCKHA,
HUTOT€HETUYECKHM, MOJIEKYISIPHO-TeHETHUECKUI). OCHOBHBIE TE€HETHYECKHE TMOHATUA. ['eHeTHueckas CHMBOJIMKA,
UCIIOJIb3yeMasi B CXeMaX CKPEIMBAHMMN.

3aKOHOMEPHOCTH HACJEI0BaHUs NMPU3HAKOB, ycTaHOBIEHHbIE . MenaeneM. MoHOrnOpuaHoe cKpelmBanme. 3akoH
eIMHO-00pa3usi THOPUIOB MepBOro mokojeHus. [IpaBuino goMuUHUpPOBaHUA. 3aKOH pacIlEIUIeHHUs MpHU3HAKOB. ['umoresa
YUCTOTHI raMeT. [1os1HOe ¥ HenmoIHOE TOMUHUPOBAHUE.

JurnbpuaHoe CKpelrMBaHue. 3aKOH HE3aBHCHMOIO HACJEAOBaHUS INPU3HAKOB. llUTOreHeTHyecKkne OCHOBBI
JUTUOPUIHOTO CKpELMBaHUsA. AHaJIM3UpYIOLIEe CKpeluBaHue. VIcrnonb3oBaHHE AHATU3UPYIOLIETO CKpEIIMBAHMS IS
oIpeziesIeHusl TeHOTHIa 0Co0u.

CueruieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuernjieHHOMY HaclenoBaHHIO reHoB. Hapyiienue
CLCIUICHHS TEHOB B PE3YJIbTATE KPOCCHHIOBEPA.

XpOMOCOMHAasl TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTnYecKne KapThl.

['enernka mnosa. XpOMOCOMHOE ONpENEICHUE I0JIa. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOrameTHele H
reTeporameTHele opranusmel. HacnenoBanue Mpu3HaKkoOB, CLETUIEHHBIX € ITOJIOM.

M3meHunBOCTh. BUIbl M3MEHUMBOCTH: HEHACIEIACTBEHHAs M HAcleACTBEHHas. Poib cpeapl B HEHACIENCTBEHHOU
U3MEHYMBOCTU. XapaKTEepUCTUKa MOAU(DUKAIIMOHHON W3MEHYMBOCTU. BapuallMOHHBIN psA W BapuUallMOHHAs KpHUBas.
Hopma peakuuu npusHaka. KoiaudecTBEHHblE M KadyeCTBEHHBIE IIPU3HAKM M UX HopMma peakuuu. CBoiicTBa
MO (PUKALIMOHHON U3MEHUMBOCTH.

HacnencTBennas, ninm reHOTUNIMYECKAs, HI3MEHYUBOCTh. KOMOMHATHBHASI N3MEHUYNBOCTh. MeH03 U MOJI0BOM MPOIIECC
— OCHOBa KOMOWHATHUBHOM HM3MEHYMBOCTH. MyTanmoHHas H3MEHYMBOCTh. Kiaccudukaius MyTaluii: TEHHBIE,
XpOMOCOMHBIE, T€HOMHBbIe. HacToTa M npuyuHbBl MyTauuid. MyrareHHble (akTopbl. 3aKOH TIOMOJOTMYECKHX PsIOB B
Hacieactsennou n3meHunsoctu H. M. BaBuiosa.

BHesnepHas HacneACTBEHHOCTh U M3MEHYUBOCTD.

['eneruka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METO/IbI TEHETHKHU YEJIOBEKA: FreHealOTHYeCKuil, OJTM3HEIOBBIH,
UTOTEHETUYECKUN,  OMOXUMHUYECKHH,  MOJeKylIsapHO-reHeTuueckuid.  COBpeMEHHOE  OIpenesieHHe  T'€HOTHMa:
IIOJIHOTEHOMHOE CEKBCHUPOBAHME, TI'C€HOTUIMPOBaHHE, B TOM uuciae ¢ nomoupro III[P-anamusa. HacneactBeHHble



3a00JIeBaHUs YeTIOBEKA: TeHHBIE 00Je3HM, 00E3HU ¢ HACIICICTBEHHONW MPEIPaACIIONIOKEHHOCTHI0, XPOMOCOMHEBIE 0O0JIC3HHU.
Comarnyeckue W TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KJICTKW. [IpwHIMMBI 3M10pOBOTO 00pasza KWU3HH, JUATHOCTHKH,
PO MIIAKTUKY U JICYCHUS TEHETHISCKUX 0osie3Hel. MenuKOo-TeHETHUEeCKOE KOHCYJIBbTUPOBAHNE. 3HAUYCHUE MEIUIIMHCKOM
IEHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETUUECKUX 3a00JI€BaHU YEI0BEKa.

JdemoHncTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabmuibl 1 cxeMbl: «MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 ITUTOTEHETUYECKAst OCHOBaY», «3aKOH PACIIEIUICHHS U €ro
UTOTEHETUYECKAasi OCHOBa», «3aKOH YHUCTOTBI ramer», «JluruOpuaHoe ckpeniuBaHue», «lluTonoruueckue OCHOBBI
JTUTHOPUAHOTO CKpelluBaHus», «Mehos», «B3auMoJelcTBUEe asuIeNIbHBIX T'e€HOBY», «l @HETHMYEeCKHUE KapThl PACTCHUH,
KUBOTHBIX M 4YeJNOBEKa», «['eHeTnka mosa», «3aKOHOMEPHOCTH HAcCleNOBaHUs, CLEIJIEHHOTO C Mojom», «Kapuorturibl
YEeJIOBEKAa M IKUBOTHBIX», «BuIbl u3MeHUYMBOCTH», «MoaudukaroHHas HW3MEHUYMBOCTHY, «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpynm KpoBw», « MyTarimoHHast U3MEHUYUBOCTH.

O6opynoBanue: Mozenu-anmaukauuun — «MoHoruOpugHOe  cKpeuBaHue», «HemnoiHoe — TOMUHUPOBaHUEY,
«urnbpunnoe ckpemuBanue», «llepekpéct xpoMmocoM», MUKPOCKOII U MHUKporpenapaT «Jpo3zoduna» (Hopma, MyTaiuu
(dhOopMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moCeBHOI.

JlabopaTopHblie U NpakTHYecKHe PadoThI:

Jlabopatopuass pabdora Ne 4. «/3yueHume pe3yabTaTOB MOHOTHOPUIHOTO W TUTHOPUIHOTO CKPEIIMBAHHS Y
Jp0O30(HIIbI HAa TOTOBBIX MUKPOMPETApaTax».

JlabopaTtopHas pabora Ne 5. «M3yueHue Moau(pUKAIIMOHHOW M3MEHUYMBOCTU, TOCTPOCHUE BAPHUAIMOHHOIO Psla U
BAPUALIMOHHOW KPUBOI».

JlabopaTtopHas pabota Ne 6. «AHaNM3 MyTanuii y 1po30(UiIbl Ha TOTOBBIX MUKpOIIpErapaTaxy.

[Tpaktuueckas pabora Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusa Kak Hayka W IMpoLECC. 3apoKACHUE celleKuuu U aomectukanus. Yuenne H. M. BaBunoBa o ueHrtpax
MPOUCXOXKIICHUS W MHOTO0Opasusi KyJbTYPHBIX pacTeHui. [[eHTphl MPOMCXOXKACHHUS IOMAIIHUX KUBOTHBIX. CoOpT,
opoAaa, LITaMM.



CoBpeMeHHbIE METObI CeNeKUMU. MaccoBblii U MHAMBUIYAIbHBIA OTOOpPHI B CEJIEKUMU PACTEHUA M KUBOTHBIX.
Onenka skcTepbepa. BIM3KOpOICTBEHHOE CKpeluBaHue — MHOpuAMHT. YUuctas nauHusA. CKpellMBaHWE YHMCTBIX JIMHHM.
['etepo3suc, unu rudpunnas cuna. HepoacrBenHoe ckpemuBanue — ayropunuur. Otnanénnas rudpuauzanus u e€ ycrnexu.
HcKycCTBEHHBIM MyTareHe3 M IIOJYyYEHHE IOJMIUIOUAOB. JIOCTMIKEHMsI CEJNEeKLUMM pAaCTeHUW, JKUBOTHBIX W
MHUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NpPoU3BOACTBA. ['eHHas uHkeHepus. Jrtambl co3aanus pexkomOunHantHOM JIHK m
TPaHCTE€HHBIX OpraHn3MoB. Kiierounas unxenepus. Knerounsie KynbTypsl. MUKpPOKIOHAIBHOE PA3MHOKEHUE PACTEHUU.
KnonupoBaHue BBICOKOIPOAYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. JKOJOIMUECKHE M 3THUUYECKUE MPOOJIEMBI.
I'MO — reneTnuecku MOAU(PUIMPOBAHHBIE OPIAHU3MBI.

JlemoHCcTpanumu:

[Toptpetsr: H. M. Basunos, 1. B. Muuypus, I'. JI. Kapneyenko, M. @. liBanos.

Tabmuplt u cxembl: KapTta «LIeHTpbI NPOMCXOXKIAEHUS W MHOrooOpasus KyJbTypHBIX pacTeHuit», «llopoabl
JIOMAIIHUX JKUBOTHBIX», «CopTa KyJbTYypHBIX pacTeHMil», «OtnanéHHas rubpuauzanus», «Pabotsl akanemuka M. O.
WBanoBay, «llomummonnusa», «OObekTbl  OHOTexHONOrMW», «KileTouHble  KyJabTypel U KIOHMpPOBAHHEY,
«KoHcTpynpoBaHue 1 IepeHoc reHOB, XpOMOCOMY.

O6opynoBaHue: MYJSDKH IUIOJOB U KOPHEIUIOAOB AMKHX (OPM U KyJIbTYPHBIX COPTOB pacTeHuil, repdbapuit
«CenbCKOX035IICTBEHHBIE PACTEHUSD.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 10 BHUOJIOTMMA HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

Cornacio ®I'OC COO, ycraHaBiMBalOTCs TpeOOBaHMS K pe3ysbTaTaM OCBOCHHUS OOYYarOUIMMHCS MPOTpPaMm
CpemHero o0Iero oopa3oBaHus: JNYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTrpyKkType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IIpeaMeTa «bHOJIOTHs» BBIAEIEHBI CIECIYIOINE COCTABIIIOLINE:
OCO3HaHHE OOy4YaloIMMUCA POCCUHCKOM  TIpakJaHCKOM MAEHTUYHOCTH — TOTOBHOCTM K  CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH M CaMOOIIPEAEICHUI0, HAJIMYUE MOTHUBALMU K OOYYEHHIO OMOJIOTHM, LIEJICHApPaBIEHHOE pa3BUTHE
BHYTPEHHUX YOEXKICHUM JMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEM M HCTOPUYECKUX TpaJuLUN pPa3BUTHUS
OMOJIOTMUECKOT0 3HaHUS, TOTOBHOCTh U CHOCOOHOCTh OOYYalOUIMXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH
HEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKAMH, IPUCYIIUMU CUCTEME OMOJIOTHYECKOTO 00pa30oBaHUsl, HATMYUE HKOJIOTHUYECKOTO
MPaBOCO3HAHUS, CHIOCOOHOCTH CTaBUTh LI€JIA U CTPOUTD KU3HEHHbIEC TIIaHbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IpeaMeTa «buosiorus» JOCTUTarOTCsl B €IMHCTBE Yy4€OHOM M BOCHMTATEIbHOU
NEATEIbBHOCTH B COOTBETCTBUU C TPAJWLMOHHBIMM POCCUHWCKMMH COLMOKYJIBTYPHBIMH, MUCTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, MPUHATHIMUA B OOILECTBE MPaBUJIAMU M HOPMAaMH MOBEACHUS U CIIOCOOCTBYIOT IpolieccamM
CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U CAMOPAa3BUTHs, PA3BUTHs BHYTPEHHEW NO3ULIUN JIMYHOCTH, IATPUOTU3MA, YBAXKECHUS K
3aKOHY M TPaBOIOPSIKY, YEIOBEKY TpyZa M CTAapIIEMy HOKOJEHHUIO, B3AaMMHOI'O YBA)KEHHUsS, OEPEXKHOrO0 OTHOLIEHUS K
KYyJbTYPHOMY HACIEIUIO U TPAAMIUAM MHOTIOHAIIMOHAIBHOTO Hapojaa Poccuiickon denepannu, Ipupoie U OKPYKaroLIen
cpexne.

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS yueOHOro mpenMera « buoaorus» 10KHBI OTpaxaTh TOTOBHOCTh M CIIOCOOHOCTD
oOy4aromuxcst PyKOBOACTBOBATbCA C(MOPMUPOBAHHOW BHYTPEHHEH MO3UIMEN JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAlWi, MO3UTHUBHBIX BHYTPEHHUX YOEXKJEHUH, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM LIEHHOCTSIM pPOCCUICKOTO
oOl1ecTBa, paclIMpeHne *KU3HEHHOTO ONbITa M OMNBITA JAESITEILHOCTH B MPOIECCe pealu3alii OCHOBHBIX HaIpaBJICHUN
BOCIIUTATEIBLHOU JESTENBHOCTH, B TOM YHUCJIE B YACTH:



1) rpa:knaHCKOro BOCHIUTAHUS:

c(OpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMN O0YUYaIOIIErocss Kak akKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHUUCKOTO
00I111eCTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00s3aHHOCTEN, yBaXKEHUE 3aKOHA U MTPABONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW MAESITENBHOCTA MPU CO3JAHUU YUYEOHBIX MPOEKTOB, PELICHUU YUYEOHBIX U
MO3HABATEILHBIX 33/1a4, BBITIOJHEHUN OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH OMPEALNISATh COOCTBEHHYIO MTO3UIIUIO TI0O OTHOIIICHHUIO K SIBICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBaTh B CBOMX JECUCTBUSAX HEOOXOAMMOCTH KOHCTPYKTMBHOI'O B3aUMOJECUCTBUS JIIOJAEH C pa3HBIMU
yOEXIEeHUSAMHU, KYJIbTYPHBIMU EHHOCTSIMU U COLIMAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOIO BBIMOJHEHUS Y4Y€OHBIX, M[O3HABATEIbHBIX H
WCCJIEIOBATENLCKUX 3a/1a4, YBOXXHUTEIBHOTO OTHOIICHHUS] K MHEHHUIO OIIMOHEHTOB MPH OOCYXKIEHWUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON MICHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K CBOEMY HapOJy, YyBCTBa
OTBETCTBEHHOCTH niepea PoauHoM, ropaocT 3a CBOM Kpau, CBOKO PolIMHY, CBOM SI3BIK U KYJIBTYPY, MPOILIOE U HACTOSIIEE
MHOTI'OHalMOHaJIbHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIICHHE K IMPUPOJAHOMY HACIEOUIO W NaMATHUKAM IPUPOABI, NOCTHWKEHUSAM Poccunm B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIOCOOHOCTh OIIEHWBATH BKJIAJ] POCCHICKUX YYE€HBIX B CTAHOBJIICHHE W PA3BUTHE OMOJIOTHH, TOHUMAHWS 3HAYCHHUS
OWOJOTHY B TIO3HAHUH 3aKOHOB TIPUPOJIBI, B )KU3HH YEIOBEKA M COBPEMEHHOTO OOIIECTBA;

ujeitHas yoexxIEHHOCTh, TOTOBHOCTD K CITY>KEHHIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTD 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOPAILHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;



OCO3HAHME JJMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM DPOIMUTENSM, CO3JaHHI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHSITHUS LEHHOCTEH
CEMEVHOM )KM3HU B COOTBETCTBUHU C TPAIULIUIMU HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIHOYAsl ICTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAA,
OOIIECTBEHHEBIX OTHOIIICHHIH;

MOHMMAaHKE YMOLIMOHAIEHOTO BO3ACUCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHUIO B Ppa3HbIX BHUJAX HCKYCCTBAa, CTPEMJICHUE MpPOSIBIATH KAauyecTBAa TBOPYECKOMH
JUYHOCTH;

5) pusznveckoro BocnuTaHusi, POPMUPOBAHUS KYJIbTYPbI 310POBbSI H SMOLMOHAJIBHOI0 0JIArONOyYHsI:

NOHMMaHHWE U pealu3alus 3J0pOBOr0 M 0Oe30macHOro oOpas3a >KuU3HM (340POBOE MHTAaHUE, COOJIIO/IEHUE
TUTUEHUYECKUX MPaBUI U HOPM, COATAaHCUPOBAHHBIM PEXHUM 3aHATUN W OTHAbIXa, peryisipHas (pusnueckas aKTUBHOCTBD),
OepeKHOI0, OTBETCTBEHHOI0 U KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUUYECKOMY 3/10POBbIO;

NOHMMAaHHE LEHHOCTU MpaBWJl HHJIMBUIYaJbHOTO M KOJIJIEKTUBHOIO O€3011aCHOrO IIOBEIEHUS B CUTYyalMsIX,
YIPOKAIOWIMNX 30POBBIO U KU3HHU JIFOJIECH;

OCO3HaHHUE TIOCTEACTBUNA U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOICHUS aIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIECHHOCTH MAaCTEPCTBA, TPYAOJIO0HE;

TOTOBHOCTh K AaKTHUBHOW JIE€ATENBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOM HANpaBJIEHHOCTH, CHOCOOHOCTh
UHUIMUPOBATh, INITAHUPOBATH U CAMOCTOATEIHHO BBITIOIHATH TAKYIO NEATEIbHOCTE;

MHTEpEC K pa3InuHbIM chepam npodecCHoHaIbHON ASSITENbHOCTH, YMEHHUE COBEPILIATh OCO3HAHHBIN BBIOOp Oymyieit
npoeccuu 1 peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TUIAHBI,

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSKEHUH BCEH KU3HU;

7) 3K0J10TM4eCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKH 1€1eCO00pa3HOe OTHOIICHHE K MIPUPOIE KaK HCTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHHE YPOBHS HSKOJIOTMYECKON KyJIbTypbl: MPUOOPETEHHE OMbITAa IUIAHUPOBAHUSA IMOCTYNKOB M OLIEHKH HX
BO3MOKHBIX ITOCJIEACTBUM sl OKPY’KAIOLIEH Cpebl;



OCO3HAHUE TJIO0ATBHOTO XapaKTepa HKOJOTUIECKHUX MPOOIEM U yTeH UX PEIICHHS;

CIOCOOHOCTh HCIIOIB30BaTh MPHOOpETaeMble TIPU U3YYCHUU OMOJIOTHH 3HAHHUS W YMEHHS MPU PEIICHUU TPoOseM,
CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOIOTOIB30BaHUEM (COOMIOCHUE TIPABUJI TIOBEICHHSI B TIPUPOE, HANPABICHHBIX HA
COXpaHEHHUE PABHOBECHS B AKOCUCTEMAX, OXPAHY BUJIOB, IKOCUCTEM, OUOChEpHI);

aKTUBHOE HEMPUATHE NEUCTBHUI, MPUHOCAIIMX BpEA OKpYXalolled MPUPOJHON cpelne, YyMEHHE MPOTHO3UPOBATH
HEOIaronpUsITHBIC YKOJIOTHIECKUE TTOCIICCTBUS MPEANPUHIMACMBIX ACHCTBUN U TPEIOTBPAIIATh UX;

HaJIMYue Pa3BUTOrO IKOJIOTUUYECKOTO MBIIUIEHUS, YKOJIOTUYECKOW KYJIbTYpbl, ONbITA AESITEILHOCTH SKOJIOTMYECKON
HaIpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBAaTHCA MMM B IO3HABATENbHOW, KOMMYHUKATHUBHOM U COIIMAIBHOW MPAaKTHUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOM E€ATEIbHOCTH IKOJIOTMUYECKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTHh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKU U OOIIECTBEHHOM
MIPAKTHUKHN, OCHOBAHHOTO Ha JIMAJIOTE KYJIbTYp, CTIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTA B TIOJUKYJIHTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YHUTATENBbCKON KYyJIbTYpbl KaK CpPEJCTBAa B3aUMOJCUCTBUS MEXIY JIIOJAbBMHU H
MO3HAHUS MUPA;

MOHUMAaHUE CIenuPUKU OMOJIOTUM KaK HAyKW, OCO3HaHWs €€ posir B (OPMHUPOBAHWUU PAMOHATHHOTO HAYYHOTO
MBIIUICHUS, CO3MaHUM IIEJIOCTHOTO TPEJACTaBICHUS 00 OKPYXKAIOIIeM MHUPE KaK O €IUHCTBE MPHUPOIBI, YETOBEKA H
0011ecTBa, B MO3HAHUH MMPUPOTHBIX 3aKOHOMEPHOCTEN U PEIIEHUH TTPOOIeM COXPaHEHHS IPUPOTHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTU OMOJIOTHH Il COBPEMEHHOM LIMBUIM3ALMU: 00€CIeYEHUsT HOBOTO YPOBHS Pa3BUTHS
MEJUIMHBI, CO3JJaHUE TMEpPCIEeKTUBHBIX OHOTEXHOJIOTHM, CHOCOOHBIX peIlaTh pPEeCYpCHbIE MPOOJIEMbl Pa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTEeH BhIXOa U3 TI00ATBHBIX KOJIOTHYECKUX MPOo0ieM 1 00eCIIeueHUs Mepexo/ia K yCTOMINBOMY
Pa3BUTHIO, PAIIMOHATIFHOMY HCIIOJIH30BAHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHUW B LIEJSAX IMOBBIIMICHUS OOl KyIbTYphl, €CTECTBEHHO-
HAy4YHOM TpaMOTHOCTH, KaK COCTAaBHOW YacTU (PYyHKUMOHAIBHOM TPaMOTHOCTH oOOydarommxcs, (GopMHpyeMoOll mpu
U3y4eHUU OMOJIOTUY;

MOHUMAaHUE CYIIHOCTA METOJOB TMO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH WCIOJIb30BaTh

MOJIy4aeMbI€ 3HAHUS JUIsl aHaIM3a U OOBSICHEHHS SBICHUN OKPYXKAIOIIETO MHUpPA M MPOUCXOIANMX B HEM W3MEHEHUH,



yMEHHE JeNlaTh 0OOCHOBAaHHBIE 3aKJIIOUYEHHUS HAa OCHOBE HAay4YHbIX ()AaKTOB M MMEIOLIUXCS JAHHBIX C LEJbI0 MOTyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENIBHO HCHOJB30BaTh OWOJIOTMYECKHWE 3HAHUS [Js pEeHIeHHs Mpo0JiieM B pPeabHBIX
YKU3HEHHBIX CUTYAIUAX;

OCO3HAaHHME IIEHHOCTHM HAyYHOW JEATEIbHOCTH, T'OTOBHOCTh OCYHIECTBIIATh INPOEKTHYK) M HCCIEA0BATEIBCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPBHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX
3HaHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHMS y4eOHOro mpeamera «buONOrUsS» BKIIOYAIOT: 3HAYUMBbIE IS
dbopMHUpPOBaHUS MHUPOBO33PCHUS] OOYUAIOIMIUXCS MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIC TIOHSTHS,
OTpaXKaloIye MEeJIOCTHOCTh HAYYHOU KapTUHBI MUpa U CIeNU(PUKY METOJ0B MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, SHEPIHsl, SIBJICHHUE, MPOLECC, CUCTEMA, HAYYHbIN (DaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEeopusl, HCCle0OBaHUEe, HAOI0JIEHWe, HM3MEPEHHUE, HKCIEPUMEHT M JAPYTHX), YHUBEpCalbHble Y4YeOHbIC EUCTBUS
(mo3HaBaTelbHbIE, KOMMYHHMKAaTHBHBIE, PETYJISATHBHBIC), oOecneuuBaromue ¢GopMupoBaHue  (QyHKIHMOHAIBHOM
TPAaMOTHOCTH M COIMAJIIbHONW KOMIIETEHIIMU OO0YyYalOIMNUXCs, CIIOCOOHOCTh OOYYArOMIMXCS HCIOJIb30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHWS W YHHUBEPCAJIbHbIE Y4eOHBIE JEWCTBHS B IIO3HABATECIILHOW W
COLIMAJIbHOM TPAKTUKE.

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS POTPaMMBbI CPEIHETO 00IIEro 00pa3oBaHus JOJKHBI OTPAXKATh:

OByaieHUe YHMBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITENTEHO (hOPMYITHPOBATh U aKTYaJTM3UPOBAThH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHHM 3HAHUWA MPUEMBI JIOTMYECKOTO MBIILIEHUsT (aHajdu3a, CUHTE3a, CpPaBHEHMS,
Kkjaccudukanuu, o000IIEHHS), PACKPBIBATH CMBICT OHOJOTMYECKUX MOHSATUN (BBIACNATh MX XapaKTEpHbIE MPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMHU IMOHATUSIMH ),



ONpEAENsATh LEeNUu JeATeIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHU HX JIOCTHIKEHUS, COOTHOCUTH PE3YJbTaThl
JIESITCIIBHOCTH C IIOCTAaBJICHHBIMU IEJISIMU;

WCITOJIH30BATh OMOJIOTUYECKHE OHATHUS JJIs1 OOBICHEHUS (DAKTOB M SBJICHUHN KUBOUW MPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyXAcHUs (MHIYKTHBHBIC, JIEAYKTHBHBIC, MO aHAJOTHH), BBIABIISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (POPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUSI;

MPUMEHSTh CXEMHO-MOJIETIbHBIE CPEICTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX
OMONOTHYECKUX OO0BEKTaX, a TaKKe MPOTHBOPEYHI PA3HOTO pOja, BBISIBICHHBIX B Pa3IMYHBIX WH(HOPMAIMOHHBIX
HCTOYHHUKAX;

pa3pabarpiBaTh IUIAaH pPEIICHUS MPOOJEMbl ¢ Yy4E€TOM aHajiu3a HMEIOIIUXCS MaTepUaIbHbIX W HEMaTepHabHBIX
pECYpCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OIEHUBAaTH COOTBETCTBUE PE3YJbTATOB LIEJAM, OILIEHUBATh PUCKHU
MOCJICACTBUM JEATCIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSIX PEAJIbHOTO, BHUPTYAJIbHOTO U KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHSI:

BJIAJICTh HABBIKAMH YYEOHO-MCCIIEIOBATENLCKOW M TPOEKTHOW JeATEIHbHOCTH, HAaBBIKAMHU pa3perieHus TpooseMm,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHMs] MPAKTUYECKUX 3ajad, MPUMEHEHHUIO
pPAa3JIMYHBIX METOJIOB IO3HAHUS;

WCIIOJB30BaTh PAa3MYHbIE BHUIBI JICSITEJIBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHWS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO M PUMEHEHHIO B yU€OHBIX CUTYyAIUsIX, B TOM YHCJIE IIPU CO3TAHUH YICOHBIX U COIMMAIIBHBIX MPOEKTOB;

dbopMUpOBaTh HAYYHBIN TUIT MBIIIUICHUS, BJIAJI€Th HAYYHON TEPMUHOIOTHEH, KITFOUYEBBIMU MMOHITUSIMUA U METOJIaMHU;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEILHOMN JAEATEIbHOCTU U )KU3HEHHBIX CUTYAIUsX;

BBISIBJIATh PUYMHHO-CJIEJICTBEHHBIC CBSI3M M aKTyallU3MPOBATh 3a/1a4y, BbIJBUTaTh TUIIOTE3Y €€ PELICHUS, HAXOAUTh
apryMEHTBI JIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a]]aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

AHAJIM3UPOBATh TOJYYEHHBIE B XOJE PEUICHHS 3aJa4u PE3yJIbTaTbl, KPUTUYECKU OLECHUBATH UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATHh U3MEHEHHUE B HOBBIX YCIIOBHSX;



JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh II€JICHAIPABICHHBIN MMOUCK TIEPEHOCA CPEACTB U CIIOCOOOB JEHCTBUS B MPOPECCHOHATBHYIO CPENY;

YMETb MEPEHOCUTH 3HAHUS B TO3HABATENIBHYIO U MPAKTUYECKYIO 001aCTH KUIHEACITEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJCH, MpeajaraTb OPUTHHAIBHBIC IOAXOAbI W pEIICHHs, CTaBUTh MNPOOJEeMbI M 3ajaud,
JIOTTYCKAIOIIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nnpopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX HHPOpMAIUHU (TEKCTe Y4EeOHOro MOCOOWs, HAyYHO-TIOMYJISPHON
JauTepaType, OMOJIOTUYECKUX CIIOBApSIX W CIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MIHTepHETE), aHATM3UpOBaThH
UHPOPMAIIMIO PA3TUYHBIX BUAOB W (GOPM TPEIACTABICHUSA, KPUTHUECKH OICHMBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTD;

bopMyIMpPOBATh 3aMPOCHI U MPUMEHSITHh PA3IUYHBIC METOJIBI MPHU MOUCKE W 0TOOpe Omojorndyeckoi mHQpopMaIuu,
HEO0OXOIMMOM JIJIs1 BBITIOTHEHUS YUEOHBIX 3a/1a4;

IpUOOpETaTh OMBIT UCIIOJIB30BAHNUS HH(DOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN, COBEPIIICHCTBOBAThH KYJIBTYPY
AKTUBHOTO HMCTIOJIb30BAHMSI PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (JOpMY MPEACTABICHUS OMOIOTHYECKON MH(POpMAIUU (CXeMbI, TpaduKH,
JarpamMmbl, TaOJUIIBI, PUCYHKH U IPYTOE€);

UCTIONIb30BaTh HAyUYHBIA SI3bIK B KAa4eCTBE CpEeACTBa NpuU padboTe ¢ Omojormveckord HH(pOpMammen: MpUMEHSTh
XUMHYECKHe, (PU3MUeCKre U MaTeMaTHUECKUe 3HAKU ¥ CUMBOJIBI, ()OPMYJIbI, a00peBUaTypy, HOMEHKIIATYPY, UCTIOIb30BaTh
U IpeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISITHOCTH;

BJIa/I€Th HAaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI HHPOpMAINH, HH(HOPMALIMOHHONW O€30MaCHOCTH TUYHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMHU A€HCTBUSMM:

1) oOmenme:

OCYIIECTBIISAITh KOMMYHHUKAIIUM BO BCeX cdepax >KU3HMU, aKTHBHO Y4YacTBOBATh B JHAJOre WM AUCKYCCHUU TIO
CyLIECTBY oOCyXJaeMoil Tembl (yMEHHE 3a/aBaTh BOMPOCHI, BBICKA3bIBATH CYXIACHHUS OTHOCUTEIBHO BBITIOJHEHUS
npearaeMoi 3a/1aum, yUuThIBaTh HHTEPECH! U COTJIACOBAHHOCTh MO3UIMM IPYTHX YYACTHUKOB JIMAJora UM IUCKYCCHUH);



pacmo3HaBaTh HeBepOadbHBIE CpEACTBA OOIIEHWS, TOHWUMAaTh 3HAYCHUE COIMAIBHBIX 3HAKOB, TMPEANMOCHUIOK
BO3HUKHOBEHUS KOH(DJIUKTHBIX CUTYaIHi, YMETh CMSATYATh KOH(QIUKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IMYHBIMH CITOCOOAMU OOIIEHUS M B3aUMOJCHCTBUS, IOHUMATh HAMEPEHUS NPYTUX JIIOJIEeH, MPOSBISATH
YBaXKUTEIIHPHOE OTHOIIICHHUE K COOCCETHUKY M B KOPPEKTHON (hopMe (GOpMYITHPOBATH CBOU BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO HM3J1araTh CBOIO TOUYKY 3PCHUS C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA JeATeJIbHOCTD:

MOHUMATh W MCIIOJIh30BaTh MPEUMYIIECTBA KOMAHJIHOW U WHAWBUAYAIbHON PabOThI MpHU PEIICHUH OHMOIOTHYECKOM
po0IeMbI, 00OCHOBBIBATH HEOOXOJAMMOCTH NMPUMEHEHHS TPYIIIOBBIX (OPM B3aUMOJCHCTBUSA TPH PEIICHUU YdeOHOM
3a71a4H;

BBIOMPATh TEMATHKY M METOJIbI COBMECTHBIX JCHCTBUI C yI€TOM OOIIUX MHTEPECOB M BO3MOXKHOCTEH KaXKIOTO WICHA
KOJUIEKTHBA;

MPUHUMATh TIEJIM COBMECTHOM NEATeTLHOCTH, OPTaHU30BBIBATh U KOOPJIWHUPOBATH NEUCTBHUS MO €€ JTOCTHKEHHIO:
COCTaBJIATH IUIAH JCUCTBHUH, paCIpeAcIsIiTh POJIM C y4ETOM MHEHHUH YYaCTHHKOB, 0OCYXJaTh PE3yJbTaThl COBMECTHOM
paboThI;

OIICHMBATh KA4eCTBO CBOETO BKJIAJa M KaXJOTO0 YYaCTHUKA KOMaHABl B OOIIMI pe3yiabTaT MO pa3pabOoTaHHBIM
KPUTEPUSIM;

npeaiaraTh HOBbIE TPOEKTHI, OIIEHUBAThH /U C TIO3UITUU HOBU3HBI, OPUTHHAIIBHOCTH, TIPAKTUIECKON 3HAYNMOCTH;

OCYIIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJICHUE B PAa3JIMUHBIX CHUTYaIlUsAX, NPOSBIATH TBOPYECTBO H
BOOOpakeHUE, ObITh UHUITUATHBHBIM.

OByajieHHe YHMBEPCAJIbLHBIMH PEryJISSTHBHBIMHU AeHCTBUSMMU:

1) camoopranusanms:

UCITOJIB30BaTh OMOJIOTHYECKHIE 3HAHUS IS BBISIBJIICHHSI IIPOOJIEM U UX PEIICHUS B )KU3HCHHBIX M YICOHBIX CUTYAIIHSIX;

BBIOMPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHHWH IIEJICBBIC U CMBICIIOBBIE YCTAHOBKHU B CBOMX JICUCTBUSX M ITOCTYIKAX 10
OTHOIIIEHUIO K )KHBOM MPUPO/IE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MO3HABATEIBHYIO JEATEILHOCTD, BBISBIISATH MPOOJIEMBI, CTABUTHh B (OPMYIUPOBATH
coOCTBEHHBIC 3a/1a4l B 00pa30BaTEIILHON ACATEIHPHOCTU U KU3HCHHBIX CUTYAIIUAX;



CaMOCTOSITEJIBHO COCTaBJIATh IUJIAH pEIICHUS N[poOieMbl € Yy4ETOM HUMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEMN U IPEANIOYTECHNN;

JaBaTh OLICHKY HOBBIM CHUTYaLIMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HaHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH JIPYAMIIMUA B Pa3HBIX O0JACTAX 3HAHUM, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHB.

2) CAMOKOHTPO.Ib:

JaBaTh OLICHKY HOBBIM CUTYyalldsiM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEIISIM;

BJa/IeTh HaBBIKAMH I103HABATEIbHOW pe(IeKCHH KakK OCO3HAHHSA COBEpPUIAEMBIX JEHCTBUII M MBICIUTEIbHBIX
MPOLIECCOB, X PE3yJbTaTOB U OCHOBAHHM, UCIOJIb30BATh MPUEMBI pedIeKCUM AJI OLICHKH CHUTyallud, BHIOOpa BEPHOTO
peLIeHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHUKECHUIO;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

MPUHUMATh ce0sl, TOHKUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI JPYTUX IIPU aHAJM3€E PE3yJIbTATOB JACATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TO3UIMH JPYrOro YeIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpamMmmbl COO 1o 6uosoruy Ha 0a30BOM YPOBHE BKIIIOUAIOT crieU(UUECKUe
JUIsl yueOHoro npeamera «buosorus» HaydHble 3HAHUS, YMEHUSI U CIIOCOOBI JEHCTBUN 1O OCBOEHUIO, UHTEPIPETALIMU U
peo0pa30BaHUI0 3HAHWMA, BUABI JEATCILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS W NMPUMCHEHHUIO 3HAHWUW B Pa3JIMYHBIX



y4eOHBIX CUTYyalMsIX, a TAK)KE B pealbHBIX KU3HEHHBIX CUTYyaIlUsIX, CBSI3aHHBIX ¢ Onojorueil. B mporpamme npeametHbie
pe3yabTaThl MPECTaBICHbI IO TOaM 00yUYEeHHS.

[TpenMeTHbIE pe3yabTaThl OCBOCHUS yueOHOTO npenamera «buonorus» ¢ 10 knacce NOIKHBI OTPAKATh:

c(OpPMUPOBAHHOCTh 3HAHMW O MECT€ M POJU OHOJOTMM B CUCTEME HAyYHOIO 3HAHUSA ECTECTBEHHBIX HayK, B
(OpMHUPOBAHNN COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTUHbBI MUpa U HAYYHOI'O MUPOBO33PEHHUS, O BKJIA/l€ POCCUNCKUX U
3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTWH, (QYHKIMOHAIBHOM TPAMOTHOCTH YeENOBEKa ISl PEIICHUs
KU3HEHHBIX 3a71a4;

YMEHHME PacKpbIBaTh COJEp)KaHUE OMOJIOIMYECKMX TEPMUHOB M INOHSATHUI: JKHU3Hb, KJIETKA, OPraHU3M, METa0OIu3M
(oOMEH BelIeCTB U IPEBPALLEHUE HHEPrHM), TOMEOCTa3 (CaMOpErysslus), YpOBHEBas OpraHM3alUsl XUBBIX CHUCTEM,
CaMOBOCITPOU3BEICHUE (PEPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHE u3Jaratb OuoNornueckue Teopuu (KJIETOYHas, XpPOMOCOMHas, MyTallMOHHAas, IEHTpajdbHas JgorMa
MOJIEKYJISIpHOI Omonorun), 3akoHsl (I'. Mennens, T. Moprana, H. . BaBunoa) u yuenus (o 1ieHTpax MHOroo0pasus u
IPOUCXOXKIEHUS KyIbTYpHbIX pacTenuil H. 1. BaBunosa), onpenensTe rpaHuiibl UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAMH HAYYHOI'O [TI03HAHUS B OMOJIOTMU: HAOJII0JEHUE U ONTMCAHUE JKHUBBIX CUCTEM, IIPOLIECCOB U
SBJICHUHM, OpraHU3alsl U MPOBeIeHnEe OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBI)KEHUE TUIIOTE3b], BBISIBJICHUE 3aBUCUMOCTHU
MEXy HCCIEAYEMbIMH BEIMYMHAMH, OOBSICHEHHUE NOJYYEHHBIX pE3yJbTaTOB, HCIHOJIb30BAaHHBIX HAYYHBIX MOHATHUH,
TEOpHUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU TIOJYUYCHHBIX PE3YJIbTATOB;

YMEHHME BBIIEIATh CYUIECTBEHHBIC IPU3HAKU BHUPYCOB, KIETOK IPOKAPUOT U HYKApHUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPIraHHW3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHA BEIIECTB M MPEBpAIICHUS D3HEPTUU B KIIETKE,
(oTocuHTE3a, IUIACTUYECKOIO W DSHEPreTMYecKoro oOMEHa, XEMOCHUHTE3a, MHTO3a, Meio3a, OIUIOA0TBOPEHMS,
pPa3MHOXKEHUS1, MHAUBUIYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);

YMEHHME MPUMEHSTh IIOJIyYEHHbIE 3HAHMSI JUIsl OOBACHEHUS OMOJIOIMUYECKHUX MPOLIECCOB U SIBICHUM, ISl MPUHATUSA
IPAKTUYECKUX PEIICHUN B MOBCEJHEBHOW JKU3HM C LIEJIbI0 oOecnedyeHus Oe30IacCHOCTU CBOETrO 3/10pOBbS M 370POBBS
OKpYXKaloIIMUX JIIOJEH, COOJIIOEHUS HOPM TPaMOTHOTO IMOBEAEHHUS B OKPYXKAMOIIEH NPUPOJHON cpene, MOHWMaHue
HEOOXOJMMOCTH HCIOJIB30BAHUS JIOCTHXKEHUN COBPEMEHHOM OWOoJorMd U OWOTEXHOJIOTUH [l PaldOHAIBHOTO
IPUPOIOTIOIH30BAHUS;



YMEHHUE peIIaTh dSJEMEHTApHBIE TEHETUYECKHE 3aJa4yl Ha MOHO- W JAWUTHOPUIHOE CKpEIIMBaHUE, CIEIIICHHOE
HACJICIOBAHNUE, COCTABIISITH CXEMBl MOHOTHOPHIIHOTO CKPEIIMBAHUS ISl TPEACKAa3aHUs HACJICAOBAHMS TMPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJIHATE JTAOOPATOPHBIE M TPAKTHYCCKHE pPabOThI, COONIOAATH IMpaBuja MPU paboTe ¢ YYCOHBIM H
Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHUE KPUTHYECKH OICHUBATHh M WHTEPIPETUPOBATH MHPOPMAIIUIO OMOJIOTHYECKOTO COJMIEPIKaHMS, BKIFOYAIOIIYIO
NICEBIOHAYYHbIE 3HAHWS W3 PA3IMYHBIX HCTOYHHKOB (CpeIcTBa MaccoBOM WH(OpMAIuu, HAyIHO-TIOMYJISIPHBIC
MaTepHabl), STHYECKHUE aCTIEKThI COBPEMEHHBIX NCCIICAOBAHUI B OMOJIOTHH, MEAUITUHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHUChMEHHBIE M YCTHBIC COOOIIEeHMs, 000011as OHoJoruuecKyro uH(popMaluo u3
HECKOJbKHMX NUCTOYHHUKOB, IPAMOTHO UCITOJIb30BATh TOHATHIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBanue pa3aeoB U TeM nudpoBLIe
Ne i/ P Kontpoabnbie  IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmorexa [IOK
1 b 2 .
HOJIOTIA fak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB U CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmmoreka [JOK
4 IKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE 1 MTHANBUYaJIbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubmuorexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
Bbu6nmmoreka [JOK
8 Pesepsroe Bpews ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4



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

IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

buoinorus B cucreMe Hayk

Mertoap! mo3Hanus xkuBoi npupoasl. [Ipaktuueckas padora Ne 1 «cronb30BaHue pa3muyHbIX METOAOB IPU U3yYCHUN

2
OHOJOTHYECKIX 0OBEKTOB

3 buonornueckue cUCTEMbI, MPOLIECCH U UX U3YUYECHHE

4 XUMHUYECKU COCTaB KJIETKU. Bojia 1 MUHEpaibHBIE COJIU

5 Benxu. Coctas u cTpoenue 0enkoB

6 ®depMeHTHI — OHoJornyeckue karanuszaropsl. JlJaboparopuas padora Ne 1 «/3ydeHne KaTanuTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl WIM KaTaaasbl)»
VYrinesonsl. JIunuasl
HyxknennoBeie kucnotel. AT®
Ucrtopus u metonbl uzydenus kiuetku. Kiierounas reopust

10 Krnerka kak 1eocTHas xuBas cuctrema

1 Crtpoenue sykapuoTudeckon kietku. Jlaboparopras padota Ne 2 «M3ydeHne cTpoeHHs KIETOK PACTCHH, )KUBOTHBIX,
rpu0OB 1 OaKTepHil MO MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpENnaparax U UX OMHUCAHUE

12 OOMeH BelecTB WK METaboIH3M

13 ®dortocuHTE3. XEMOCHHTE3

14 OHepreTuyeckuii oOMeH

15 JKuznennsbrit uka kiaetku. [enenne knetku. Muto3. Jlaboparopuas padorta Ne 3 «Habmronenrne MuTo3a B KIIeTKax
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIMpenapaTax»

16 buocunTes Oenka. Peakiyst MaTpHaHOTO CHHTE3a

17 Tpaucnsus — OuocunTe3 Oenka

18 Hexnetounsie GopMbl )KU3HH — BUPYCHI




19

DopmBbl pa3MHOKEHUSI OPTaHU3MOB

20 Meiios

21 OO6pa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK. OII00TBOPEHHE.

22 HNunuBuayansHOE pa3BUTHE OPraHU3MOB

23 ['eneTka — Hayka 0 HaCJIEACTBEHHOCTH U U3MEHYHUBOCTH

24 3aKOHOMEPHOCTH HACTIEIOBaHUS TPU3HAKOB. MOHOTHOPUIHOE CKPEIIMBAHUE

25 JurnbpuaHoe ckpemmBaHue. 3aKOH HE3aBUCHUMOTO HACIICIOBAaHUS TTPU3HAKOB

2 CuernneHHoe HaclieZJoBaHue pu3HaKoB. JlabopaTtopHas padota Ne 4 «3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPHUIHOTO CKPEIIMBaHUs y Ap030( Ukl HA TOTOBBIX MUKPOTpENapaTax»

27 I'eneruka nona. HacinegoBanue nNpu3HAKOB, CLETUICHHBIX C MOJIOM

23 N3menunBocTh. HenacnencreenHas n3aMeH4nMBOCTh. JlabopaTopHast pabora Ne 5. M3yuenue MoaupukannoHHON
M3MEHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOIO PsiJia U BapUALMOHHOW KPUBOM»

29 Hacnencrennas usmenunBocTh. JlabopaTopHas padora Ne 6. «AHanu3 MyTauil y 1po30Quiisl Ha TOTOBBIX
MUKpOIIpenaparax»

30 ['enetuka yenoBeka. [Ipaktudeckas padora Ne 2. «CocTaBieHne U aHAIN3 POJIOCIIOBHBIX YETIOBEKAY.

31 O6o06menne o Teme «HacnencTBeHHOCTh M U3MEHYMBOCTH OPTaHU3MOBY

32 Cenexkuus Kak HaykKa v IIpoIecc

33 MeTo1bl ¥ JOCTUKEHMSI CEJIEKIIUN PACTEHUH U JKUBOTHBIX

34 buotexHosorus Kak oTpacib NPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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