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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OWUOJOTHMH TEOPETHUUYECKYI0 OCHOBY IS
OTIpeJIeTICHUST TOIXO00B K (OPMHPOBAHUIO COACPKAHUSA YydUeOHOTO mMpeaMera
«buonorus» cocraBunM: KoHuentyainbHele mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIei, CoJepKaHus, pe3ylbTaToB OOy4YCHHS U
TpeOOBAaHUM K YPOBHIO MTOATOTOBKHU BBIITYCKHHUKOB, TTOJIOKEHHS 00 OOIINX LENIX U
OPUHIIMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
oOmero oOpa3oBanusi B Poccuiickoil ®enepanuu, a TakKe IMOJI0XKEHUS O
cnenuduke OMONIOTHH, €€ 3HAYCHUU B IMO3HAHUY KUBOW MPUPOJBI U 00€CTIeueHNN
CYIIIECTBOBAHMS 4YelloBeuecKoro obimiectBa. CoOriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
orpe/iereHbl OCHOBHBIC (DYHKITMM MPOrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu HAa€T NpeACTaBIEHHE O MesIX, 00 o0mei
cTparerud OOydYeHHs, BOCIUTAHUS ¥ Pa3BUTHI OOYYAIONMIUXCS CpEeACTBAMU
yaeOHOTO TipeameTa «buosorus», omnpeaenser o00sS3aTelbHOE MPEAMETHOE
colepKaHUe, €ro CTPYKTypy, pacmpeaelieHne 1o paszieliaM H  TeMmaw,
PEKOMEHIyeMYI0 IMOCJIeI0BATEIbHOCTh U3yUeHUs y4eOHOro Marepuaia ¢ y4&Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKH 00pa30BaTEIbLHOTO
poI1iecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuXcs.

B nporpamme mo OuoNOrMM Tak)Ke YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATeIbHOCTH/YUeOHbIX JEeUCTBUN O0ydYarolmUXcs IO OCBOCHUIO COJIEPKAHUS
OHOJOrNYECKOro 00pa30BAHMSL.

B nporpamme mo 6uonorun (10-11 xmaccel, 6a30BbI yPOBEHb) peaIn30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3y4YeHMM OHWOJoruu, Onarojgapss 4yeMy B HeW
IPOCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWW, CBSI3aHHBIX C
dbopMHpOBAaHWEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIINNA JTMYHOCTH, SKOJIOTUUECKOTO MBIIIICHHUS, TIPEICTABICHUN O 3I0POBOM
oOpase >XKU3HU U OEPEKHBIM OTHOIIEHHWEM K OKpPY’KaloIleW MPUPOHON cpere.
[ToaTOMy Hapsaxy ¢ U3ydeHHEeM OO0IeOMOIOrMYEeCKUX TEOPUid, a TaKKe 3HAHUU O
CTPOSHHUH >KMBBIX CUCTEM Pa3HOTO paHTa W CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OWMOJIOTHH YACICHO BHUMAHUE HCTIOJIb30BAHUIO
MIOJIYYCHHBIX 3HAHUH B MMOBCETHEBHOM JKU3HU ISl PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCJe: NPO(QUIAKTHUKY HACIEJCTBEHHBIX 3a00JIEBAHUM 4YEOBEKa, MEIHKO-
F€HETUYECKOTO KOHCYJIbTUPOBAHUSA, 000CHOBaHUS HKOJIOTUYECKU
1eJeCO00pa3HOro TMOBEIECHUS B OKpYy)Karollell NpUpOJHOM cpene, aHaiu3a
BIUSHUS XO3SUCTBEHHOW ACSATEIBPHOCTHA YEJIOBEKAa HAa COCTOSIHHUE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHMSI K MPUKIIATHON HAIIPABICHHOCTH
yueOHoro npenmera «buosorus» MpoauKTOBaHO HEOOXOIUMOCTBIO 0OecreueHus



YCIIOBHUM ISl pELIEHUs] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOIO OMOJIOTHUYECKOIrO
oOpa3zoBaHMs, KOTOpas Ipeanoiaraet (QopMUpoBaHHUE Yy  OO0ydaroIIMUXCA
CHIOCOOHOCTH aJlalTUPOBAaThCA K M3MEHEHMSIM JIMHAMUYHO Pa3BUBAOILIEIOCs
COBPEMEHHOT'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero oOpa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa obOecneunBaeT (GOpMUPOBAHUE Y OOYYAIOIMIUXCS TPEACTaBICHUM O
HAyYHOW KapTUHE MHpA, pacmupsieT U 0000maeT 3HaHUA O KUBOU HpHUpoie, e
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3allid U 3BOJIOLUHU, CO3AaET
yCIOBUSI  JJisi:  TO3HAHWS  3aKOHOB  JKUBOW  MPUPOJBI,  (POPMUPOBAHUS
(yHKUMOHAIBHOM TI'PaMOTHOCTH, HaBBIKOB 30pOBOro W Oe3omacHoro obOpasza
KHU3HHU, SKOJIOTHUYECKOTO MBIIIICHHUS, [IGHHOCTHOTO OTHOIIEHUS K KUBOM MpHUpOE
Y YEJIOBEKY.

bonbiioe 3HaueHre OUOIOTUSI UMEET TAKXKE JIJIsl PEIICHHS] BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeJHEero  oOuiero  oOpa3oBaHUs, COLUAIU3ALMU
oOyuvaronuxcs. M3yuenue Ouosiornu o0ecrneyrnBaeT yciaoBus A (OpMUPOBAHUS
UHTEIUICKTYadbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
3CTETUYECKON KYJIbTYpBl, CIOCOOCTBYET HMHTErpaluu OWOJIOTMYECKUX 3HAHHHU ¢
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMHUU
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHUS O MpeJAHA3HAYEHUH Y4eOHOro mnpeaMera
«buosorus» COCTaBUIM OCHOBY JMJIA ONpENENeHUs MOAXOAOB K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COACpXkaHHs, TMPEACTaBIEHHOT0 B Mporpamme Io
OuoJO0THN.

Ot6op coxepkanus yudeOHOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYLIECTBIEH C MO3MIMA KyJIbTYpOCOOOPAa3HOr0 MOAXO0/AA, B COOTBETCTBUHU C
KOTOPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHMS W YMEHUS, 3HAUMMBIC IS
dopMupoBaHus o0OIIEeH KyJIbTYphl, ONPENCNAIONINE aJeKBATHOE IIOBEJIECHUE
YeJIioBeKa B OKpPYJKarolleld MPUPOJHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HU U MpaKTUYeCKou aesteabHOCTH. Ocoboe MECTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPBIE CIIyKaT OCHOBOW Jisi (pOPMUPOBAHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpa U
[EHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTUYECKOTO 00pa30BAHMSL.

CTpyKTypupOBaHUE COJAEpKaHUA Y4YeOHOro MaTepualia B Mporpamme I10
OMOJIOTMM OCYILECTBIEHO € YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTSAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3alluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHoro npeamera «buonorusn»
BBIJICJICHBI CIIEYIONIUE COJepKaTeNbHble TMHUU: «buonorus kak Hayka. Metozsl
HAy4yHOTro To3HaHus», «KieTka kak Ouonorumueckas cuctemay, «OpraHusM Kak
ouonornueckas cucremMa», «CucrtemMa M MHOTOOOpa3we OpPraHMYecKOTO MHPay,



«DBOIIONUS KUBOU MPUPOABD, « IKOCHUCTEMBI M IPUCYIITUE UM 3aKOHOMEPHOCTI.

Llenr m3ydenus ydeOHOro mpenmera «buonorus» Ha 0a30BOM YypOBHE —
OBJIaJICHUEe  OOYYAIONIMMUCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pA3HOTO paHra u MpuoOpeTeHue YyMEHUu
UCTIONb30BaTh ITH 3HAHHS JJIS TPAMOTHBIX JEHCTBUI B OTHOIICHUU OOBEKTOB
YKUBOU TIPUPOBI U PEIICHUS PA3TNIHBIX KU3HCHHBIX MPOOJIEM.

JlocTmxkenue 1ienu u3yudeHus: yuyeObnoro npeamera «buosorus» Ha 6a3oBoM
YpOBHE 00€CIIeUnBaETCS PELICHUEM CIEAYIOIUX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbl 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUTIOTE3aX, MpaBUiiaX, CIyXKalluX OCHOBOU
s (HOpMHUPOBAHHS TPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJaX HAay4YHOTO MO3HAHMS, CTPOEHUU, MHOI000pa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3alMH, BBIAAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUIX B OMOJIOTHH;

dopMupoBaHre y OOYyYarOIIMUXCS TMO3HABATENBHBIX, MHTEJUICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpollecCe aHalIMW3a JAaHHBIX O MyTSX pa3BUTUSA B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WMJEH M TOJIXOJOB K M3YUYEHHUIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHS OPraHU3alUK;

CTaHOBJICHHE Yy oOydaromuxcsi oOmeil KyJabTypbl, (YHKIIMOHAIBLHON
TPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OIEHUBATH SIBICHUS OKPY KAIOIIETO
MHUpa JKMBOW MPUPOJALI HA OCHOBAaHWUW 3HAHWW W OMbBITA, TOJYYCHHBIX TPU
H3YYEeHUH OMOJIOTHH;

dbopMupoBaHrue Yy OOydYalOIIMXCSd YMEHMM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTHUYECKOW NEATEIHHOCTH YEeJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHH;

BOCIHUTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS UYEIOBEKOM >KHBOMU
IPUPOBI, HEOOXOAUMOCTH OEPEKHOTO0 OTHOIICHHS K HEel, COOIIIOICHUS STUYECKHUX
HOPM TIpU TIPOBEJICHUH OMOJIOTUYECKUX UCCIICTOBAHUM;

OCO3HAaHWE IICHHOCTH OWOJOTMYECKUX 3HAHUN M7 TIOBBIINICHUS YPOBHSA
HKOJIOTMYECKOM KYIBTYpPHI, 111 (HOPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEAHEBHOM KU3HU TS
OILICHKH TOCJIEICTBHUI CBOEH ACSATEIBHOCTH 10 OTHOILIEHUIO K OKPY>KAIOIIeH cpenie,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHHME M COONIOJEHUE Mep NPOPHUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero ooOmiero oOpazoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTENbHBIM YUYE€OHBIM TMPEIMETOM, BXOISIINM B
cocTaB npeaMeTHol o0nacTu « EcTecTBeHHO-HAYyYHbIE IPEIMEThI.

JI1st u3yueHust 6MoJIoruu Ha 6a30BOM YpOBHE CPEIHETO 00IIEero 00pa3oBaHus
otBoauTCs 68 vacoB: B 10 knacce — 34 gaca (1 gwac B Heaemto), B 11 kmacce — 34



yaca (1 gac B Hepento).



COILEPKAHUE OBYUEHUA
10 KJIACC

Tema 1. buosiorus Kak Hayka.

buonorust kak Hayka. CBsizb OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HaykKamu, (pusocodueit, ITUKON, SCTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHMM COBPEMEHHOM HAy4YHOM KAapTUHBI MHpA.
Cucrema OHOIOTMYECKUX HAYK.

MeTo1pl TO3HAHMS KUBOM PUPOIBI (HAOTIOIEHNE, SKCTIEPUMEHT, ONMCaHNE,
U3MEpeHue, Kiaccupukanus, MOJETUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX).

JdemoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbios, /. Yorcon u @. Kpuk.

Tabmuiel 1 cxembl: «MeTo/ bl TO3HAHUS )KUBOK TTPUPOJIBD.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

[Tpaktuueckass padora Ne 1. «Vcnonp3oBaHHe pa3IMYHBIX METOAOB IMPHU
U3YUYEHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U MX OPraHU3AIUS.

XKuBble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CgoiicTBa OMOCHCTEM U MX pazHOOOpazue. YPOBHU OpraHu3aIuu OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISALHUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoneHOTHYeCKu ), OMoCcepHBIA.

JdeMoHcTpanuu:

Tabnuubl n cxeMbl: «OCHOBHBIE MPU3HAKU >KU3HU», «YPOBHU OpraHu3aluu
YKUBOW IPUPOIBD).

Ob6opynoBanwue: Mojens moJiekyisl JJHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KJIETKH.

XHUMHUYECKHN COCTAaB KJIETKH. XHMHYECKHE DBJIEMEHTBI: MaKpPO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Boga 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpalbHBIX BelleCTB B KieTke. lloanepxkanue
OCMOTHYECKOI0 OaiaHca.

benku. CoctaB u cTpoeHre OeTKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
HezaMmeHnumblie 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y pOBHHU
CTPYKTYpbl O€IKOBOM MOJIeKyJibl (TI€pBUYHAsl, BTOpPHUYHAs, TpETUYHAs U
YETBEPTUYHASL CTPYKTypa). XHMHYECKME CBoOilcTBa OenkoB. buonormyeckue
byHKIIUNU OEITKOB.

®depmenTsl — Ouonormyeckue Karanuzartopbl. CTpoeHue QepmeHTa:
aKTUBHBIM 1EHTp, cyOcrpaTHas cnenupuyHocTtb. KodepMmeHnTsl. Butamunsi.



OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KAaTaIU3aTOPOB.

YrineBonael:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a U J1e30KCUpr003a),
aucaxapuabel - (caxaposa, JaKkTo3a) U Tojucaxapunibl  (Kpaxmaj, TJIHKOTEH,
1EeJUTI0I103a). buonorndyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocomunuasl, crepouasl. [HapopuIbHO-
ruapopoOHble  cBoiicTBa. buonornueckue ¢GyHkumu saunuaoB. CpaBHeHHe
yTJIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie xucnorel: JHK wu PHK. Hyxkieoruaer — wMoHOMEpPSHI
HyKJIenHOBBIX kuciaot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkunu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIUU.

[uronorus — Hayka o kietke. Kierounas Teopust — npuMep B3auMOACHCTBUSA
uzeil 1 paKToB B HAYYHOM MMO3HAHUH. MeTObl N3YUEHUS KICTKH.

Knerka kak menoctHas >kuBasi cucrteMa. OOmmMe mTPU3HAKK —KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JJHK kak renetruueckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHYecKass U mpokapuornyeckas. OcoOeHHOCTH
CTpOEHHUs TpokapuoTuueckor kieTku. Kierounas crenka Oakrepuii. CTpoeHue
AYKapUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYWS PACTUTEIBbHOW, >KUBOTHOM H
rpUOHOMN KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHASl CTE€HKA, TJIMKOKAIHMKC, UX
¢bynknuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u pyHKIuu. [{uToriazma u eé
opranounbl. OnHomeMOpannbie opraHounbl kinetku: OIIC, ammapat ['onbmxwy,
a30coMBl.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[Ipoucxoxaenne MUTOXOHIApUN U T1uiacTun. Bunbl mmactun. HememOpaHHble
OpraHoOuABl KJIETKU: PHUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KryTuKu. OyHKIUHA OPraHOUIOB KJIETKU. Brirrouenus.

SAnpo — perynaropHsiii 1IeHTp KiIeTku. CTpoeHue sjpa: siaepHas 000104Ka,
KapuoIuiazmMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHncTpanuu:

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

Huarpammer:  «PacnpeneneHue XUMHYECKUMX DJIEMEHTOB B HEXHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIE».

Tabmuupbr u cxembl: «llepuognueckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOeKyJIbl BOb», «brocunTtes 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue dpepmentay, «Hykmnennosbie kucinotel. JJHK», «Ctpoenue mMonekyibl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKW»,
«CTpoeHHE pPacTUTENbHOM KIETKW», «CTpOoeHHE NPOKAPUOTHUECKOW KIIETKH,



«CTpoeHue sapa KIETKn», « YTIIEBOIAbD, «JIumuabn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBAaHHME [UIsl MPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpPEnapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGopatopHas pabora Ne 1. «/3yueHue KaTaaTuTUYECKOWM AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajasbl)y.

Jlabopatopnass pabora No 2. «M3ydyeHue CTpoeHHsS KJIETOK paCTEHUH,
KUBOTHBIX M OakTepHuil MOJl MUKPOCKOIOM Ha TOTOBBIX MHUKpONIpenaparax M HX
OMKCAHUE.

Tema 4. JKusHeaesTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadoIn3M. AcCUMUIAIUA (TUTACTHYECKU OOMEH) U
JTUCCUMUJIISIIUS  (SHEPreTUUeCKil OOMEH) — JBE CTOPOHBI E€IMHOr0 Ipoliecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHHUsI BEIIECTB U DHEPruud B IMOHUMaHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbiii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (Qa3bl (¢doTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh oTOCHHTE3a. 3HaAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Bausinue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €TI0
MPOJYKTUBHOCTU Y KYJbTYPHBIX PACTCHHI.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIue OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DOHepreTueckuii oOMeH B KJeTKe. PacluersieHune BellecTB, BBbIJICICHUE U
aKKyMyJIUPDOBaHME SHEPruM B KIETKE. OTambl SHEPreTUYecKoro oOMeHa.
['mukonmus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. OddekTuBHOCTD
SHEPreTUYeCcKoro oOMeHa.

Peaknuun wMarpuuHoro cuHre3a. l'enHernueckas wuHpopmanus u JIHK.
Peanuzamus reHetnueckod uHpopmamuu B KiIeTKe. ['@HETHYECKH KOA U €ro
cBoiictBa. Tpanckpurnuus — Mmatpuuabii cuaTe3 PHK. Tpancnauus — Guocuntes
Oenka. Ortanbl TpaHciasiuuu. KoaupoBanue amuHOKuciaoT. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢popmbl :xu3HU — BUpychl. ctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHSI M KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KXUBOTHBIX U YEJOBEKa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoxaedunuta yenopeka (BUY) — Bo3Oyautens CITNU/a.
OOpaTHass ~ TpaHCKpUIILIMS, peBepTaza W  uHTerpasza. lIpodunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBAHMIA.



JdeMoHcTpanuu:

[Hoptpetsr: H. K. Konbuos, /1. Y. IBanosckuii, K. A. Tumupsizes.

Tabmumer u cxembl: «Tunbl nutanusy, «Metaboauzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuit oomen», «Xmopomiacty, «®Dorocunredyn, «Crpoerue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTuuecKkuit Komy,
«Bupyce», «baktepuodarn», «Crtpoenne u xuzHeHHbld nuka Bupyca CIIM/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanun «Yapoeaue IHK u Tpanckpurmmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykrypsl JJTHK.

Tema S. PasMHoOKeHHe M MHIMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounplid TUKJ, WX >KU3HEHHBIM NHMKI KiIeTku. MHTepdaza m MHUTO3.
[Tpomeccrl, mpoTekaromue B uHTepdasze. Permkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenune xpomocomM. XpOMOCOMHBI HabOp — KapHOTHIL
JIunmonaHeIi M TalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBl.  XPOMAaTHJIBI.
[uTonornueckne OCHOBbI PAa3MHOXKEHUA W HWHAWBUAYAJIBHOTO  Pa3BUTHS
OpPTaHU3MOB.

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

[Iporpammupyemasi THOEIIb KJIECTKH — aroITo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrioynoe U mosnosoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- W MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOkeHHE. MICKycCTBEHHOE KJIOHMPOBAaHUE
OpPraHU3MOB, €T0 3HAYCHHE JJIs CEJICKIUU.

[TosoBOE pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cragnn menosa. [Iponeccsl, Mpoucxondimue Ha CTagusx Menosa.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buosiornueckuii CMbICT U
3HaYeHUE Meo3a.

'ameTtorenes — mpouecc oO0pa3oBaHUA TOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKU U SUYHUKU. OOpa3oBaHHE U PAa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CIepMaro30ui, SIHIEKIeTKa) — CIHEepPMaTOreHe3 M OBOIEHE3.
Oco0OeHHOCTH CTpPOEHHUsl SAWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBLHOE  Ppa3BUTHE
(aMOpuorenes). Jrtanbl SMOPHOHAIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOyenne, racTpyismus, opraHorene3. IloctamOpuoHanbHOE pazBuTHe. THIIBI
MOCTAIMOPHUOHAIIBHOTO Pa3BUTHS: MpAMOe, HempsiMmoe (JIMYMHOYHOE). BrusiHue
Cpelnbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u pasButme pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHHUE



CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuubr u cxembl: «DOpMBI pa3MHOXKEHUS OPraHU3MOBY», «JIBoWHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pACTEHUN», «BereratuBHOE pa3MHOXKEHUE
pacrenuity, «J/lenenue xkneTku Oaktepuit», «CTpOEHHE TIOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsi mukn», «Pemmmkanus JTHK», «Mwurtosy,
«Meiiosy, «IIpsmoe u Henpsmoe pa3zButhe», «l'aMeTorene3 y MIICKOIUTAIOMINX U
yesnoBeka», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MUKPOIIPENapaThl «CniepmMaro3ounbl
MJICKOTIUTAIOLIETO», «SHleKIeTka MieKonuTammeroy, «Kapuokunes B KieTkax
KOpEIIKa JyKa», MAarHuTHas MOJEb-alIuIMKanusa «/lermeHue KIeTkn», MOJIEIb
JIHK, moxens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYEeCKHEe PadOThI:

JlaGoparopuas pabora No 3. «HaGmioneHue mMuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMPENapaTax».

JlaGoparopHas pabota Ne 4. «M3ydeHwe CTpPOCHHSI TMOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOMpenaparax.

Tema 6. HacsieAcTBEHHOCTH 1 KBMEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amauu reHeTuku. Mictopus pa3BuTHs T€HETUKU. POk nuToorun
U HSMOpPHOJIOTUM B CTAHOBJIICHUU TEHETUKHU. BKiag pOCCHUUCKUX U 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKHA (THOPUAOIOTUYECKHM,
[IUTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCcKuii). (OCHOBHBIE TI'€HETHYECKUE
noHATHA. [ eHeTnuecKkas CHMBOJIMKA, UCIIOJIb3yEeMasi B CXeMaX CKPEIIMBaHUIM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MMPU3HAKOB, YCTAHOBJIECHHBIE . MeHenem.
MoHorubpumHOe CKpelmrBaHue. 3aKOH €AMHOO0Opa3usi THOPHIIOB TEPBOTO
nokosjeHusa. IIpaBuno AOMUHUpOBaHUS. 3aKOH paCLICIJICHUS PU3HAKOB.
I'mnote3a ynctoTel ramer. [loiHOE U HEMOJIHOE JOMUHUPOBAHHUE.

JluruObpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUS.
AHanu3upymolee cCKpemuBanue. Mcrnonp30Banne aHanIu3upyromero CKpemnuBaHus
JUTSI OTIpEICTICHUS TEHOTHIIA OCOOH.

CuemnienHoe HacnefoBaHue nmnpuszHakoB. PaGora T. Moprana 1o
CLECIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapylieHune cuemnieHus reHoB B pe3ysibTare
KPOCCUHTOBEpA.

XpoMOCOMHasi TEOpHUSI HACJIEACTBEHHOCTH. | €HETUYECKHUE KapThI.

I'eneruka noma. XpoMOCOMHOE OIpeAeneHue mnoia. AyTOCOMbl U TMOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
MPU3HAKOB, CLICTIJIEHHBIX C MOJIOM.

N3menunBOCTh. BBl ”3MEHYNBOCTHU: HEHACIICICTBEHHASI U HACJIEACTBEHHAS.



Ponp  cpempl B HEHAcIEeOCTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEPHUCTHUKA
MOIU(PUKANMOHHON N3MEHYMBOCTH. BapuarimoHHbIN psi ¥ BapUaIlMOHHAS KPUBAS.
Hopma peakuuu npusHaka. KoJM4eCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HOopMa peakiuu. CBOMCTBA MOAU(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacneactBeHnHasi, WM TE€HOTUIMYECKas, HW3MEHUYMBOCTh. KomOWHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpPOLECC — OCHOBA KOMOWHATHBHOMU
M3MEHYUBOCTU. MyTalnmoHHasi U3MEHUYUBOCTh. Kimaccudukanmst MyTanmii: TeHHbIC,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa 1 MpU4MHBI MyTaluii. MyTareHHbIe (HaKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAJOB B HaclieAcTBEHHOM n3menunBoctu H. M. BaBuiiosa.

BresinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotun uyemoBexka. OCHOBHBIE METOJbl T€HETUKHU
yeJIOBEKa: T€HEeaJIOTHYECKNM, OJTM3HEIIOBBIHM, IIMTOI€HETHYECKHI, OMOXMMHYECKUH,
MOJIEKYISIPHO-T€HETUUECKHA. CoBpemeHHOE ONpEe/ICIICHHE FE€HOTHUNA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[II1P-ananu3a. HacneacTBeHHbsle 3a00JIcBaHUS YENOBEKAa: TCHHBIC OO0JIC3HH,
OOJIE3HH C HACJEICTBEHHOW MPEeIpacloyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue HW TreHepaTuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHUIBI
310pOBOr0 00pa3a >KU3HH, TMATHOCTUKU, MPOPUIAKTUKH U JICUCHUS TEHETUYECKHUX
0osne3Held. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEAUIIMHCKON
TE€HETUKHU B MPEAOTBPALIEHUH U JICUEHUU T€HETUYECKUX 3a00J€BaHUN YEIOBEKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeen-Pecosckuii, H. . BaBuiios.

Tabmuupr u  cxembl:  «MOHOTMOpPHIHOE  CKpELIMBAaHHE U €ro
LUTOI€HETUYECKAsT OCHOBa», «3aKOH pACIICIUICHWS M €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTBl  ramer», «JluruOpuaHoe  CKpEIIMBaHHEY,
«lluTonmoruyeckne  OCHOBBI  AUTHOPUAHOTO  CKpelMBaHUs»,  «Meio3y,
«B3auMonencTBUE aJUIENIBHBIX TI'E€HOB», «l'€HeTMYeCKHe KapThl PaCTEHUU,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEAOBAHMS,
CHEIUIEHHOr0 ¢ mnosom», «Kapuotumbel dYenmoBeka ¢ KUBOTHBIX», «Buasl
U3MEHUYUBOCTHY», «MoaudukannonHas W3MEeHUYMBOCTHY, «HacmemoBanue pesyc-
daktopa», «I'eHeTrka rpynn KpoBuw», « MyTallmoHHasi U3MEHUHUBOCTDY.

O6opynoBanue: Mojenu-anmaIukanu «MOHOTHOpUIHOE CKpELMBAHUE,
«HenonHnoe nomuHupoBaHue», «JurubpunHoe ckpeniuBanue», «llepexpéct
XpOMOCOM», MHKPOCKOII WM MHKpompemnapaT «Jlpo3odpumna»y (HOpma, MyTanuu
(dbopMBI KPBUILEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopHnas pabotra No 5. «M3yueHuwe pe3ylbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpETapaTaxy.



JlabopartopHas pabota Ne 6. «3yueHue MoaupuKaMOHHON U3MEHYMBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOM.

Jlabopatopnas pabora Ne 7. « AHanmu3 MyTanuid y Ipo30(QuiIbl HA TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHE U aHAJIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IIpOILECC. 3apOKAEHUE CEJIEKUUU U JIOMECTHKALUS.
VYuenue H. . BaBumoBa o0 1eHTpax MPOUCXOXKICHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHHi. LIeHTphl MPOUCXOXKAECHUA AOMAIHUX XUBOTHBIX. COpT,
OpOJIa, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMA. MacCOBBIM U MHANBUYAbHBINH OTOOPHI B
CEJIEKIIMM PACTEHUW M KUBOTHBIX. OIlleHKAa 3KcTepbepa. bIM3KOpoACTBEHHOE
ckpemuBanue — wWHOpuAWHT. Yucras nuaus. CKpenIMBaHWE YHUCTBIX JUHUH.
I'ereposuc, unu rubpunHas cuna. HepoAacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otnanéunas tulOpuamzammss U e ycnexu. VICKycCTBeHHBIN MyTareHe3 u
MOJIy4YeHUE TOJUIUIONAOB. JlOCTHMKEHHUS CENEKIMU PACTEHHUM, >KUBOTHBIX W
MUKPOOPTaHU3MOB.

buoTexHonOrMs Kak OTpacib MNPOU3BOACTBA. ['€HHAs WHKEHepHs. OTambl
cozganusi pexomOuHanTHOM JIHK wu TpaHcrenneix opranusmoB. Kierounas
nHxeHepud. Kiietounsle KylbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KnonupoBanue BBICOKOIPOAYKTUBHBIX CEIIbCKOXO35MCTBEHHBIX OpPraHU3MOB.

Dkosoruueckue M dtuyeckue  npodmembl. MO —  reHeTmyecku
MOAUGMUITIPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[Toptpers: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmuiel U cxeMbl: kapta «lIeHTpbl MNPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Illopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenunity, «OTnanéHnas rudpuauzaius», «Padotel akagemuka M. ©. BaHoBay,
«lomumnounusa», «OO0bEKThI OuoTexHONOTUNY, «KJIeTouHble KYJIBTYpHl U
KJIOHUpOBaHHeE», « KOHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUI0JIOB M KOPHETUIOAOB AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTteHui, repbapuit «CenbCKOX03UCTBEHHbBIE PACTEHUS.

JlabopaTopHble ¥ NpakTHYecKue padoThl:

Okckypeust «OCHOBHBIE METOABI U JOCTHUKEHUS CEJIEKIUUA PACTEHUN H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHIO, IIJIEMEHHYO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3S4MCTBO, J1abOpaToOpuio
arpOyHUBEPCUTETA WM HAYUYHOTO LICHTPA)».



11 KJIACC

Tema 1. DBoJIOLMOHHAA OHOJIOTHA.

[IpennoceuUlKu BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIIOLIMUOHHAS
Teopuss U €€ MecTo B OMOJIOruMU. BiusHue 3BOJIIOIMOHHON TEOpUH HA Pa3BUTHE
OUOJIOrMH U APYTUX HAYK.

CeuzerenbcTBa  3BOoMOLMU. [laleOHTOIOTMUYECKHUE:  ITOCIEN0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MaJICOHTOJOTMYECKOW JIETOMHUCH, NEePEeXOJHble (HOPMBI.
buoreorpaduueckue: cxoacTro u paznuune ¢ayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHONOTHYECKHEe: CXOACTBA W pas3iauuus SMOPHOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOTHYHBIE,
pPYIUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKMX MyTed Yy BcexX
OpraHU3MOB.

OpomounonHas Tteopuss Y. Jlapuna. Ilpeanochuiku BO3HUKHOBEHMS
JapBUHM3Ma. JIBWXKyIME CHJIBI 3BOJIONUU BUIOB 1o JlapBuHYy (M30BITOYHOE
Pa3MHOKEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS W3MEHUYMBOCTb,
O0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ 0OCHOBHbBIE TTOJIOKEHHUS.

MukposBomronus. [lonynsuus kak equHUIA BUAA U 3BOJIFOLIMH.

JBrxymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTallmOHHBINA
npolecc M KOMOWHATHBHAas W3MEHYMBOCTH. [lomynsiMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUTrpanus.

EctecTBeHHbI1 0TOOp — HampaBisAlOmMi (Qakrop 3Bomtouud. DPOpMbI
€CTECTBEHHOTO 0TOODA.

[Ipucnoco01eHHOCTh OpPraHW3MOB KakK pe3yJbTaT 3Boitonuu. [Ipumepsl
MPUCTIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UAMOAIANITAIINH.

Bun wu BupmooOpazoBanue. Kpurepuun Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Maxkpospomtorusi.  dopmbl  3BosouMU:  puIeTHUECKas, JUBEpPreHTHas,
KOHBEpIreHTHas, mapasuiesbHas. HeoOpatuMocTs 3BOMIOIUY.

[TpoucxoxieHne OT HecleuuaTu3upOBaHHbIX NpenkoB. IIporpeccupyromnias
crnenuain3anys. AJanTUBHAS paguanus.

JdemoHcTpanuu:

[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepuios.

Tabnuupl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoAbIIIn
MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OOpbOBI  3a
cymectBoBanue», «EctecTBeHHbIN 0TOOPY, «MHOro00Opasue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTanuoHHas



U3MEHUYUBOCTB», «ApoMopdo3b», «Wamoamantaummn», «OO0mas aereHepauus,
«/IBmxymme cuiabsl 3Bosronuny», «Kapra-cxema wapmpyrta mnyrtemectsus Y.
HNapsunay, «bopbba 3a cymiectBoBaHue», «lIpucrnocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe BU1000pa30BaHNEe», « IKOJIOTHUECKOE BUI000PAZOBAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMbBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
HAOOp IUIOOB M CeMsH, KoyuieKiusi «lIpumepsl 3a0UTHBIX MPUCIIOCOOJIEHUN y
XKUBOTHBIX», MOJIeJb «OCHOBHbBIE HAIPABJICHHS 3BOJIIOIUN», OOBEMHAs MOJEIb
«CTpO€eHHE rOJIOBHOTO MO3ra MIO3BOHOYHBIX Y.

buoreorpajguyeckas kapra wmupa, KojuleKuus «DPopMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHui», wmonenb anmumkanus «llepexpécr
XpOMOCOM», BiaxHble npemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JSATYIIKW», MUKpompenapaT «/[po3odumnay (Hopma, myTtanmuu GOpMbI KPBUILEB U
OKPACKHU TeJa).

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

JlaGoparopuas pabotra Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «Onmcanue NprCIOCOOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHay4Hble TPEACTABICHHS O 3apOKJICHMM JKW3HU. HaydHble TMIOTE3bI
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 M NaHCHepMUsA. XHUMHYECKas
3BOJIIOLIMA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB U3 HEOPraHWYECKUX.
DKCIEPUMEHTANBHOE MOATBEPKIACHNE XUMUYECKON IBONMIOINH. HauanbHbIe 3Tanbl
ounonornyeckor sBomonuu. ['nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKHU. lIepBbIE KIETKM M HMX DSBOJIIOLUS.
®opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie mo spam M nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickas dpbl. llaneo3olickas spa u €€ mepuoabl: KEeMOPUMCKUIA,
OPJIOBUKCKUH, CUITYPUUCKHM, T€BOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKH.

Me3so30¥cKas 3pa U €€ Iepuoabl: TPUACOBBIN, OPCKUN, MEJIOBOM.

KaiiHo3olickas 3pa W €€ 1nepuoApl: TNAJCOr€HOBBIM, HEOICHOBBIMH,
AHTPOTOT€HOBBIN.

XapakTepuCcTUKa KJIMMaTa U IeoJOorHYecKux IpoueccoB. OCHOBHBIE ATallbl
SBOJIIOLIMU PACTUTENBHOTO M KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [l0osiBIEHME, paciBET U BBIMUPAHUE TPYIIT dKUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak oOTpaxeHue »3Boonuu. OCHOBHBIE
CHUCTEMAaTUYECKHE TPYNIIbI OPraHU3MOB.

DBOJIIOLIMA YEJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeacraBiieHuil o
IPOUCXOXKJIEHUN YeJoBeka. Meroasl HM3ydeHHsl aHTpororesesa. CxoacTBa u



pa3nuyus 4esoBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOXKEHUE YeJIOBEKa.

HBwxkymme  cuibl  (pakTopel) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHUYMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
W3TOTOBJIEHUE OPYIUI TPyJa, MBIILJICHUE, PEYb.

OCHOBHBIE CTaJMM U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONMMUTEKHU, YeIoBeK
yMmeneli, Yenosek mnpsamoxomamunid, YenoBek Heanaeptanbckui, Yenosek
pa3yMHbIii. Haxoakn uCKOIaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAaHMS, O0JIACTb
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckue packl. OcCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUTHAs
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTAaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHMS. EIMHCTBO 4YeIOBEYECKHX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

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

Tabmuipel 1 cxembl: «Bo3nukHOBeHHMe COJHEUHON CHCTEMBI», «Pa3BuTHe
OpraHuueckoro wmupa», «PacturenbHas KieTka», <« KHBOTHas  KJETKa»,
«IIpokapuoTnueckas kineTka», «CoBpeMeHHasi CHUCTeMa OPraHUYECKOro MUY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMS YEJIOBEKAa M YEIOBEKOOOpPa3HBIX
00e3psiH», «OCHOBHBIE Me€CTa NAJEOHTOJOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeJOBEKa», «JlpeBHenmue moanm», «/pesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeI0BeUeCKue pacoly».

O6GopynoBanue:  Myasiku  «lIpoucxoxknenue — yenoBeka»  (OFOCTHI
ABCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJEPTaJbllda, KPOMAaHbOHIIA), CJIECNKU WU
N300pakKeHHsT KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-YOIIIEPHI,
pyOuna, ckpebna), TeOXpoHOJIOrHYecKas Tabnuna, KojuiekKuus «Dopmel
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTCHUID».

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

[IpakTuueckas padora Ne 1. «M3yueHne HCKOMAaEMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJIJIEKITUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emie» (B eCTEeCTBEHHO-
HAy4YHbIN WIH KpaeBEAUECKUI My3€e).

Tema 3. OpranusMbl U OKpYy:Ka0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3ajaul U pa3ziesibl SKOJIOrMU. MeToIbl 3KOJOTHYECKUX
UCCJIEIOBAaHUN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHHsS OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYyIIHAs, MOYBEHHAS,
BHYTPHOPTaHU3MEHHAS.

Okonorudeckne ¢akropel. Krmaccuduxamumss sxomorunyeckux (HaKTOpOB:



abnoTtuyeckre, OWOTMYECKHME U aAHTPOINOreHHbIe. JIeHCTBHE SKOJOTMYECKHUX
(hakTOpOB Ha OPTAHU3MBI.

Abunotnyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXXHOCTb. POTONEPUOANU3M.
[IpucnocoOnenusi opraHM3MOB K  JICUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buosiornueckue puTMsl.

buortnueckue (akTOpBHI. Bunpr  OMOTHMYECKHMX  B3aUMOJACHCTBUI:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomnepanus,
MyTyajdu3M, KOMMEHCAIW3M (KBapTHPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIH3M,
HeUTpaiu3M. 3HaueHHE OWOTHUYECKUX B3aUMOJECUCTBUM MJisi CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKHU mnonyysauud. (OCHOBHBIE TMOKa3aTeau
NOMYJSILMN: YHCIEHHOCTh, IIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. [[mHaMuka 4uCI€HHOCTH MOMYJISIUUN U €€ PEryIIsiusl.

JdeMoHcTpanuu:

[Hoptpetsi: A. I'ymbonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmumsr u cxemsl: kapta «lIpuponusie 30Hb1 3emiun», «Cpeasl oOUTaHUSA
opranuzmoBy», «®otonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YHCJICHHOCTHU NOMYJISUU HHDY30pUU-TYenbkuy, «IlumieBbie nenm.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

Jlabopartopnas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

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

[Tpaktuueckas padora Ne 2. «IloncyéT miI0THOCTH NOMYJSLUUNA pPa3HbIX BUIOB
pacTeHUu.

Tema 4. CooO1mecTBa 1 IKOJIOrHYeCKHE CHCTEMBI.

Coo0miecTBo opraHu3MoB — OuoleHo3. CTpyKTypbl OHOIIEHO3a: BUIOBAs,
IpPOCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunabl-nomMmunantel. CBsi3u B
OHOLIEHO3E.

DKoyioruyeckre cuctembl (dkocucteMsbl). llonsitue 00 »3KocucTeMe W
ouoreoneHoze. DOyHKIMOHAJIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPIHUU B IKOCUCTEME.
Tpoduueckue (muiEeBbIE) YPOBHU OHKOCUCTEMBI. [luiieBble LEeNMM U CETH.
OcCHOBHBIE TIOKAa3aTeld SKOCHUCTEMbI: Ouomacca, MPOAYKUHA. OKOJIOTHYECKUE
OUPaMUIBL:  TPOAYKIMHM, YHCICHHOCTH, Ouomaccbl. CBOWCTBA 3KOCHCTEM:
YCTOWYMBOCTB, CAMOPETYJIALHMs, pa3BuTHE. CyKLIECCHS.

[IpupoaHble SKOCHCTEMBI. DKOCUCTEMBI 03€p M pEK. DKOCHUCTEMA XBOWHOTO
WJIH IIMPOKOJIMCTBEHHOIO Jieca.

AHTPONOTEHHBIE ~ SKOCUCTEMBL.  ATPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.



buonornueckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.
buopasznoobpasue kak ¢akrop ycroHdmBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Oumocdepe. ['panuiibl, coctaB u CTpyKTypa
ouochepnl. XKupoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
IJI00aIbHOM 3KOCUCTEMBL. J[MHamMHueckoe paBHOBecME€ M oOpaTHas CBSI3b B
ounocdepe.

KpyroBopoTs! BemecTB U OMOT€OXMMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTh Orocdepnl. OCHOBHBIC OMOMBI CYIIIH.

UYenopeuecTBO B Onochepe 3emin. AHTpONOTeHHbIE U3MEHEHHS B Ouocdepe.
I'moGanbpHbIE HKOJTOTHYECKUE TPOOIIEMBI.

CocyecTBoBaHue MPUPOJIbI u YeJI0BEYECTBA. CoxpaHeHnue
Oouropa3zHooOpasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallMOHATBLHOTO
yIpaBieHUs TPUPOJHBIMU pecypcaMd W HUX HCHojJb30BaHue. JlocTuxeHus
OHMOJIOTHHU U OXpaHa NPUPOJIbI.

JdemoncTpanuu:

[Toptpetsi: A. JIxk. Tencnu, B. H. Cykaués, B. WI. Bepuanckuii.

Tabnuubr u cxemsl: «llumesbie nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie cooOuiecTBa», «llenu nutanusy, «IKoJOTHUECKasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOro Jieca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHbIE  BO3JECWCTBUS Ha IpUpPOAY», «Baxueumme UCTOUYHUKU
3arpsA3HEHUs BO3[yXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIass COCTaBIISIONIAS
ounocheprr», «DakTopsl Aerpaganuu nousy», «llapHukoBbiil 3dhdexT», «DakTopbl
palMOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykrypa Ouocheps»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIH dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopor azora B mpupoje.

OGopynoBaHue: Mojeb-anmiuKanus «TUrnuuHbple OMOIICHO3bI», TepOapuii
«PacTuTtenbHble COOOIIECTBAY, KOMUIEKIIUU «bHUOLIEHO3», «BpeauTenu BaxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TrepOapuu U KOJUIEKIIMM pPACTEHUH U
KUBOTHBIX, MPUHAJJIEKANIUE K Pa3HbIM 3KOJIOTMYECKUM TrpyIlrnaM OJHOTO BHUAA,
Kpacnas xnura Poccuiickoii ®enepaiiuu, M300pak€HUS OXPAHSIEMBIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUSA [TPOIPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cormacuo ®I'OC COO, ycranaBnuBarOTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHS  OOYyYalIIMMHUCSI TporpaMM CpeaHero  oOmero oOpa3oBaHMS:
JMYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs mpeameTa «buosmorus»
BBIJICJICHBI CIEAYIOUIME COCTABISIONINE: OCO3HAHMWE OOYyYaIOIUMUCS POCCUICKON
rpaXJaHCKOM MIACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpPEACIICHUIO, HaJlWyue MOTHUBAIMM K  OOyYeHHI0O  OWOJIOTHH,
I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHMX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTUS OHOJIOTHYECKOIO
3HaHWS, TOTOBHOCTh W CIHOCOOHOCTHh OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH
JESITEIbHOCTH IIEHHOCTHO-CMBICJIOBBIMM  YCTaHOBKAMM, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYHWE HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTa «buonorusy» JOCTUTArOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATENBHON JIEITEIBHOCTH B COOTBETCTBUU C
TPaJUIIMOHHBIMU POCCUMUCKUMU COIMOKYJIbTYPHBIMU, UICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TMPHUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIEcCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEW TMO3UIMU JUYHOCTH, MATPUOTHU3MA,
YBOKEHHS K 3aKOHY U IMPABOIMOPSAJKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)KCHHS, OCPEKHOTO OTHOIIEHUS K KYJbTYPHOMY HACJICAUIO U
TpaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit dexpepanuu, npupoae u
OKpY’KarolIeu cpele.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI yueOHOro mpeamera «buomorus»
JOJDKHBI OTpakaTh TOTOBHOCTB U CIIOCOOHOCTh O0YYarONIUXCsI PyKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPECHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHNX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbBITA JEATEIBHOCTH B MPOIECCE peaIM3allui OCHOBHBIX HANpaBICHUN
BOCITMTATEIIBHOM ACITEIIFHOCTH, B TOM YHCJIC B YAaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKTAHCKOM MO3UIIMHK 00YUaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHa M MPaBONOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWU y4eOHBIX W MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TIO3MIIMI0O MO OTHOLICHUIO K
SIBJICHHSIM COBPEMEHHOMW KU3HHU U OOBSICHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HbIMU YOCKACHUSIMU, KYJIbTYPHBIMH LIEHHOCTSMHU U
COIIMAJILHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEILCKUX 3a7ady, YBAKHUTEIBHOTO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKON JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEPE]
Ponunon, ropmocty 3a cBOM Kpal, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

EHHOCTHOE OTHOLIEHHUE K MPUPOJIHOMY HACIEAUIO U MaMSITHUKAM IPUPO/IbI,
NOCTUXKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUUCKHMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJOTMHM, TOHUMAHHMS 3HAYCHUS OWOJOTUM B TO3HAHWU 3aKOHOB
IPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 0OIIeCTBA;

uzeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 u 3ammurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAaHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIIOUYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIMIECTBEHHBIX OTHOIIECHU;



ITIOHUMAHUE YMOLMOHAIIBHOIO BO3JACUCTBUSA JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUJIAX HMCKYCCTBA, CTPEMIJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKO JINUHOCTH;

5) ¢usuyeckoro BocnuTaHUsA, GOPMHPOBAHMS KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIYy YU :

NMOHMMAHWE U pean3alusl 3J0pOBOTO M 0e30MmacHoro obpasa >KU3HU
(3mOopoBO€  TUTaHWE, COOJIOJICHWE TUTMEHWYECKUX TPaBWJI ©  HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHUH © OTAbIXa, peryisapHas (dusnveckas
AKTUBHOCTH), OEpPEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPU3MUYECKOMY U MICUXUYECKOMY 3/10POBbIO;

MMOHHUMAHUE LEHHOCTA NPAaBWI HWHAWBUAYAIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYaIUAX, YTPOKAIOMINUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHHWE TOCHEJCTBUNA W HEMPHUSATUS BPEAHBIX MPHUBBIUEK (yHMOTpeOIeHUs
AJIKOT'0JIsI, HAPKOTUKOB, KypEHHS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HaHHE [IEHHOCTH MacCTEPCTBA, TPYA0TIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHATh TaKyO JESTEeIbHOCTD;

UHTEpEC K paziMuHbIM cepamM TpoecCUOHATBbHON JeATebHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOP Oyaymed mpodeccunt W peaTn30BHIBATH
cOOCTBEHHBIC KU3HEHHBIE TUTAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpPA30BAHHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

HKOJIOTHYECKH II€JIeCO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIlIECTBOBAHHS;

MOBBIIIICHUE YPOBHS DKOJOTMYECKON KyJIbTYphl: MPUOOPETECHUE OIBITA
IJITAHUPOBAHUSI TIOCTYNIKOB M OLEHKH WX BO3MOXHBIX TOCIEACTBUN A
OKpYXaroLEen Cpepl;

OCO3HaHHWE TI00aTBbHOTO XapaKTepa IKOJOTHYECKUX MpoOJieM W MyTel ux
peleHus;

CIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YYEHUU OUOJIOTUU
3HAHUST M YyMEHUS TpPU pEeHieHWd NpoOJeM, CBSI3aHHBIX C palMOHAIbLHBIM
IPUPOAOIIONB30BaHUEM  (COONIFOICHWE  TIPAaBWJI  TIOBEJACHHS B MPHUPOJIE,
HaIlPaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHS B HKOCHCTEMAX, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JIEHUCTBUM, TMPUHOCAIIMX BPEH  OKPYkKaKOIIEeH
NPUPOJIHON cpejie, YMEHHE MPOTrHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHUUECKUE



MOCTIEICTBUS MPEANPUHIMACMBIX IEHCTBUHN U MPEAOTBPAIIATh UX;

HaJINYUE Pa3BUTOTO SKOJIOTHUECKOrO MBIIICHHUS, SKOJIOTHUYECKON KYJIbTYpPHI,
OTbITa JesITeIbHOCTU IKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOM, KOMMYHHKAaTUBHOW M COIMAJIbHOM
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JAEITETbHOCTH IKOJOTUIECKON
HaNpaBIeHHOCTH;

8) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMUPOBAHHOCTb MHUPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOI'O Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJMUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHNE SI3BIKOBOW M YHMTATEIbCKOW KYJIbTYpbl KaK CpEACTBA
B3aMMOJECHCTBHS MEXKIY JIOAbMH U MMO3HAHUS MUPA;

NOHMMaHuEe creuupuKy OHMONOrMM KakK HayKH, OCO3HaHUS €€ poju B
(GbopMUPOBaHNN PAIMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIETOCTHOTO
NPEICTaBICHUS 00 OKPYXKAIOIIeM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YEeIOBEKa U
oOmiecTBa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpodiieM
COXPaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOexkAEHHOCTh B 3HAYMMOCTU OHOJIOTMH JAJIi COBPEMEHHOW IMBWIM3ALMU:
o0OecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEIWIIMHBI, CO3JaHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHble  MpPOOJIEMbl  Pa3BUTHS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 II00AIBHBIX HKOJIOTUYECKUX MPOOIEM U
o0ecnieueHus  Iepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMHPOBAHMIO HOBBIX CTAHJIAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OWMONOTHYECKUX 3HAHUW B LEJAX
HOBBIIIEHUSI O0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (QyHKUMOHAJIBHON I'paMOTHOCTH OOydarommxcs, GpopmMupyemoin
IpU W3Y4YCHUH OMOJIOTHH;

MOHUMaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4yaeMmble 3HAHMs MJIs aHajuu3a u
OOBSICHEHUS! SIBIICHUI OKPYXAIOIIero MUpa M MPOUCXOJAMINX B HEM HM3MEHEHUH,
YMEHME JejaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HaydHbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYSHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus npobyieM B peaibHBIX )KU3HEHHBIX CUTYAlIHsX;

OCO3HaHUE ILIEHHOCTH HAy4YyHOW MAESITeNbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IPOEKTHYIO M UCCIIEI0BATENBCKYIO IEATENbHOCTh UHANBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMpephIBHOMY  00pa3oBaHUIO |
caM000pa30BaHUI0, K AKTUBHOMY TOJYyYCHUIO HOBBIX 3HAHWA TIO OWOJOTUH B



COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTAMHU.
METAINIPEIMETHBIE PE3YJ/IbTATbBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUsS yueOHoro mpeamera «buomorus»
BKJIFOYAIOT: 3HAuuMMble s (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUarOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OO0IeHayYHbIe MOHATHUSA, OTPaXKaroIlue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJOB IMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIUs, SBJICHHE, IPOLECC,
CUCTEMa, Hay4YHBbIM (PaKT, MPUHIMUIM, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TE€Opus,
UCCIIEIOBAaHME,  HAOJIIOJICHUWE,  U3MEpPEHHME,  OKCIEPUMEHT U JIPYTuX),
yHUBEpCalbHble Y4yeOHble JeWCTBUS (IO3HABATENbHbIE, KOMMYHHUKATHBHBIE,
pEryJsTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHUe (yHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaroluXxcs, CIOCOOHOCTh
oOyyaromuxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJIbHble ydeOHbIE JEHWCTBUA B
II03HABATEIbHOU U COLMAIIBHON IIPAKTHKE.

MeranpeaMeTHbIE PE3YNbTaThl OCBOEHHS MPOrPAMMBI CPEAHET0 OOLIEro
o0pa30BaHUsl TOJKHBI OTPAXKaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU M03HABATEJIbHBIMH
AefCTBUAMM:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENNbHO  (OpMyIHpOBaTH W aKTyaJU3UpOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPU OCBOCHHM 3HAHMM IPUEMBI JIOTUYECKOTO MBIIICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaiuu, 0000IIeH s ), paCKPbIBATh CMBICT
OMOJOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIMBATH
CBSA3M C IPYTUMH MOHATUSMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIbTATHI ACATEIBHOCTU C IOCTABICHHBIMU LIEISAMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATUSA ISl OOBSICHEHUS (DAKTOB M SIBICHUUN
YKUBOW NPUPOJBI,

CTPOUTH JIOTMYECKHE PAaCCyKIEHUs (MHIYKTHUBHBIC, JE€AyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMs] B paccMaTpUBAaEMBbIX
SBJICHUSX, (POPMYIIUPOBATH BHIBOJIbBI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactsa Ui PEICTaBIICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOLUIEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a
TAK)K€  NPOTUBOPEUMH  Pa3HOrO  poOAd,  BBIIBICHHBIX B Pas3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUJIaH PEIICHHs] MPOOJEMbl C Y4ETOM aHalIM3a MMEIOIIUXCS



MaTepHUaIbHBIX U HEMAaTepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM ACSITEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILICHUE TPU PELICHUH )KU3HEHHBIX IPOOJIEM.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUS:

BJIa/IeTh HaBbIKAMU y4eOHO-HCCIIEI0BATEIbCKON U MMPOEKTHON JESTENIbHOCTH,
HaBbIKAMM  pa3penieHus MnpooiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKUX 3a/1ay, IPUMEHEHHUIO
pa3IUYHbIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JWYHbIE BHUJBl JEITEIBHOCTH 110 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpIpeTald, NPeoO0pa3oBaHUI0O M TPUMEHEHUI0 B Yy4eOHBIX
CUTYAIMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COLUATIBHBIX TPOEKTOB;

(bopMHpOBaTh HAYYHBIM TUI MBILUJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KITFOUEBBIMU TTOHSATUSMHU U METO/IAMH;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeNbHOMN
NESTENLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAUTh APTYMEHTHl Jis J0Ka3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh TAPAMETPhI U KPUTCPUU PEIICHIS;

AHAIM3UPOBAaTh IIOJIYYEHHBIE B XOJE€ PEIICHUS 3aJadyd  Pe3yJbTaTshl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJACTB U CIOCOOOB
JENCTBUA B MPOGECCUOHANBHYIO CPENy;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJIEH, MpeJjlaratb OPUTHHAIBHBIC TOJIXOJbI M pPElIeHus,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE alIbTEePHATUBHBIE PELICHUSI.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX MH(OpMAuu (TEKCTE Yy4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JIUTEpaTrype, OHOJOTUYECKUX CIIOBapsX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHamu3UpOBaATH
UH(OPMAIUIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0OCTOBEPHOCTh U HEMNPOTUBOPEUUBOCTb;

dbopMynIupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHBIE METOJBI IPU MOUCKE U



oTOope Ouosiornyeckor mHpopMalu, HEOOXOAUMOM MJI BBIMOIHEHUS YUEOHBIX
3azay;

npuoOpeTaTh OIBIT HCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYH0  (OpMy  MNpeACTaBICHUS
ounonornyeckor uHbopmarmu (cxeMbl, TpaduKu, TUArpaMMBbl, TaOIHIIbI, PUCYHKH
¥ Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpejAcTBa NpH paboTe C
OMOJOTMYECKOM HMHpOpMalMe: MPUMEHATh XUMHYECKue, (uanyeckue u
MaTeMaTHYeCKue 3HAKH W CHUMBOJIBI, (HopMyIbl, aO0peBHAaTypy, HOMEHKIATYPY,
UCIIOJI30BaTh W INPeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTrJIATHOCTH;

BJIaJ€Th  HABBIKAMM  paclo3HaBaHWd M 3allUThl  WH(OpMauu,
UH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OBJajieHre YHMBEPCATbHBIMM KOMMYHUKATUBHBIMH J1€iiCTBUAMMU:

1) oO1enme:

OCYIIECTBJISITh KOMMYHHUKAIIMHU BO BCeX cpepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCUM MO CYIIECTBY OOCYX)IaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJbHO BBINOJHEHUS MpeIaraeMon
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIMNA JPYTUX YUYaCTHUKOB
JIMAJIoTa UK TUCKYCCUN);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIEHMs, TOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(JIMKTHBIX CHUTYyallUi,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIEHHS W B3aMMOJICUCTBUS, MOHUMATh
HaAMEPEHUS JIPYTUX JIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYATbHON
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (D)OPM B3aUMOJICUCTBUS MIPU PEIICHUN YUeOHOU 3aa4H;

BEIOWPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUU C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKJ0T0 YJICHA KOJUIEKTUBA;

OpUHUMATh  1IeJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAUHUPOBATH JEUCTBUS IO €€ NOCTMKEHUIO: COCTABJIATH IUUIaH JCUCTBUH,
pacnpenensiTh poiv € YYETOM MHEHHH YYaCTHHUKOB, OOCYXAaTh pe3yibTaThl



COBMECTHOU paboThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJAJAa M KaXKIOTO yYaCTHHKAa KOMAaHIbI B
oO1IMii pe3ysbTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

Ipe/yiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HHUITUATUBHBIM.

Ogy1aileHHe YHHBEPCAJIbHBIMH PeryJIsSTHBHBIMH ACHCTBUSMMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIs BbIABICHHUS NOpoOieM U HX
pELICHHS B )KM3HEHHBIX U YY€OHBIX CUTYyalUsIX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKMX 3HAHHUM IIeJIeBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JAEHCTBHSX M MOCTYINKAaxX IO OTHOILIECHHUIO K JKMUBOHW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYIUECTBIIATh MO3HABATENIBHYIO JNESTEIbHOCTD, BBISBIATH
poOIeMBbI, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIIbHON
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTaBJATh IUJIaH pEIIeHHs M[po0JeMbl C  yu€Tom
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHU;

NABATh OLICHKY HOBBIM CHUTYaLMsIM;

pacIMpsATh paMKH Y4E€OHOTO MPeAMETa HA OCHOBE JIMYHBIX IPEIIIOUYTECHHMII;

JieJlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTD
3a pEILCHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHPOBAHUIO U TMPOSBICHUIO IIUPOKOW JPYyAULMU B
pPa3HBIX O00JIACTSX 3HAHWM, IOCTOSHHO TOBBINIATH CBOW 00pa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIBTATOB LIENSAM;

BJa/JeTh  HABbIKAMU  MO3HABaTEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEpUIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, MX pE3yJNbTAaTOB U
OCHOBaHMI, UCHOJIb30BaTh MPUEMBI pedIeKCUU AJis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELICHHUS;

YMETh OLICHUBATh PUCKM WU CBOEBPEMEHHO IIPUHHUMATh PELIEHHs II0 HX
CHIKEHMIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYTUX IIPU aHajdu3€ pe3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHsATHE ce0sl M APYIrUX:



IPUHUMATh Ce0sl, MIOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IIpU AaHAJIN3€ pe3yJIbTaTOB
NESATENbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLUIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[Ipenmetnbie pe3ynbTaThl OcBoeHHs mporpammbl COO mo Ouojoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUIbI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YUYEOHBIX CUTYallMsIX, @ TaKXKE B PealbHBIX
KU3HECHHBIX CHUTYaIlUsIX, CBSA3aHHBIX ¢ Owuonorued. B mporpamme mpeameTHbIe
pe3yibTaThl MPEACTABICHBI IO TOAaM 00yUeHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHoro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJIU OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa MU HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUs dKU3HEHHbIX 337124,

YMEHHE PACKpbIBaTh COJIEPKAHUE OMOJOTMYECKUX TEPMUHOB WU TOHSATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M MPEBpallCHUE
SHEPTUu), roMeocTas (caMoperyJsisius), ypoBHEBas OpPraHU3alUs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOAYKIIHS ), HACAEACTBEHHOCTh, K3MEHYMUBOCTD, POCT U
pa3BUTHE;

yMEHUE U3JlaraTh OWOJIOTUYECKHEe Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJEKYyJsipHON Ouosiorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydyeHus (0 1eHTpax MHOTooOpasusi u
MPOUCXOXKJEHUS KyJIbTypHbIX pacTeHuit H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHUE YKUBBIX CHUCTEM, IMPOLECCOB U SIBICHUM, OpraHu3alusi U IPOBEACHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEAyEMbIMH BEJIMYMHAMHU, OOBSCHEHHUE IMOIYYEHHBIX
pEe3yJbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJENIATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapHOT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU



IPOIIECCOB: OOMEHa BEIIEeCTB W MPEBpAIICHHs dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKOro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHUS, PA3MHOXKEHMS, WHIUBUAYaJIbHOIO pa3BUTHS OpraHu3Ma
(oHTOTEHE3);

YMEHHE TMPUMEHSTH MONyYeHHBbIC 3HAHUS I OOBSICHEHUS OWMOIIOTUYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl IPUHATHS NPAKTUYECKUX PEUICHUHA B IOBCEAHEBHOU
KHU3HU C 1eNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBbSA
OKpY’KaroIIMX J0AeH, COOII0IeHUsI HOPM I'PaMOTHOTO MIOBEJIEHUS B OKpY Karolen
OPUPOAHON cpejie, MOHUMaHUWE HEOOXOJAMMOCTH UCIOJIb30BAaHUSL JOCTHXKEHUN
COBPEMEHHOM ounonoruu 17} OMOTEXHOJIOTHI VI PalMOHAJIBHOTO
IPUPOIOTIOTIH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJayd Ha MOHO- H
TUTHOPUIHOE CKpElIMBaHUe, CIICTUICHHOE HaclieJOBaHUEe, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHMsl HACIEIOBAHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMONHATH J1a0OpAaTOPHBIE M MpPaKTHYECKHE pPadOTHI, COOIIOAAThH
npaBuiIa mpu padbote ¢ yueOHbIM U JaO0paTOPHBIM 000PYI0BaHUEM;

yMEHUE KPUTHYECKH OIEHWBATb MW HHTEPIPETHPOBATH HHGOPMAIIUIO
OMOJIOTMYECKOTO COJEP)KaHUSA, BKIIOYAIONIYIO0 T[ICEBJOHAYYHBIE 3HAHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpEACTBa MacCOBOM MH(OpMALINU, HAYYHO-TOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCIeKThl COBPEMEHHBIX HCCJIEeIOBaHUI B OWOJIOTHH,
MeAMILIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO03/1aBaTb COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOLICHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJIbKUX HCTOUYHHKOB, TPAMOTHO
UCII0JIb30BaTh NOHATUIHBIN anmapaT OMOJOTUH.

[IpenmeTrHbie pe3ynbTaThl OCBOEHUsI yuyeOHOro npenmera «buonorus» ¢ 11
KJlacce JOKHBI OTPAKATh:

c(hOPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHHUSA ECTECTBCHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTUH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa ISl pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpBhIBaTh COJACp)KaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BU/I, MOMYJSALUS, TeHODOH, IBOIIOLMS, ABIKYIIUE CHIbI ((PAKTOPBI) IBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKHE (PaKTOPHI,
KOCHCTEMA, MPOIAYLEHTbI, KOHCYMEHTBI, pEAYLEHThl, LENU [HUTaHusi,
AKOJIOTHYECKas MupaMua, OuoreoieHos, ouocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHE TEOpPHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU



(3apoapimieBoro cxonacrtea K. M. baspa, uepenoBaHusi TiaBHBIX HalpaBlI€HUN U
nyteit aBomoru A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepuanckoro),
ONpEeNeATh TPAHULIbI UX TPUMEHHUMOCTH K KUBBIM CUCTEMAM,;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJACHUE U
OMMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBICHUMN, OpPraHu3alus U IpPOBEJICHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTAa,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIEyEMbIMU BEJIMYMHAMH, OOBSICHEHHE I1OJTYYEHHBIX
pe3yJIbTaTOB, WCIIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKKM CTPOEHUS OHOJOTMYECKHUX
OOBEKTOB: BHJIOB, MOIYJSIHUI, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOT€OIIEHO30B U  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
U3MEHUYHUBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUs, MPUCIOCOOICHHOCTU
OpraHU3MOB, JIEMCTBUS SKOJOTMYECKHX (PAKTOPOB Ha OPraHu3Mbl, MEepeHoca
BELIECTB W IIOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHUH B
HKOCHUCTEMAaxX CBOEM MECTHOCTH, KPYyroBOpOTa BEIIECTB U OHMOT€OXMMUYECKUX
IIUKIIOB B Omocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTHYECKHX
IIPOLIECCOB U SBJICHUU, JUIA NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HH C LEIpl0 o0ecredeHus: 0e30IacHOCTH CBOErO 3J0pOBbS M 340POBBS
OKpYKaIOIIMX JIOACH, COOII0/IEHUsI HOPM I'PaMOTHOTO TIOBEJICHHUSI B OKpY KaroIIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PALIMOHATILHOTO TPUPOAOTIONH30BaAHNUS;

yMEHHUE pelaTh 3JE€MEHTapHble OMOJIOTMYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHOCca BEIIECTB U DHEPTUU B IKOCUCTEeMax (LIeTH MUTaHUsA);

YMEHHE BBINOIHATH J1a0OpaTOPHBIE M IMpaKTUYEeCKHe pPaldoThI, COOIIOIAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OLEHWBATb M HHTEPIPETHPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KAaHMS, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POPMALIMH, HAYYHO-IIOMYJIIPHBIE
MaTepuaibl),  paccMaTpuBaTb  TIJI0OaJdbHBIE  JKOJOTMYECKHE  MPOOIEeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO3[1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011251 OMOJIOTUYECKYI0 MH(DOPMAILIMIO W3 HECKOJIbKUX HCTOUYHHKOB, TPAMOTHO
WCIIOJIB30BATh TOHITHITHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne i/ Kontpoabusie | IlpakTnyeckue
NMPoOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
2 .
! brororns kak Hayka 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBbI€ CHCTEMBI U MX OpTraHu3aIys 1 bubmorexa HOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHYECKUN COCTAB M CTPOSHHE KIIETKH 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41¢292
Bbu6mmorexa [JOK
4 IKH3HEAIEATENLHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOkeHNE 1 HTHANBUAYATBHOE Pa3BUTHE 5 1 bubnmorexa [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacneicTBeHHOCTh M UBMEHUYUBOCTh 2 15 bubmuoreka [JOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuusi oprann3MoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 Pesepaiioe Bpens ! https:/m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KJTACC

KosmmuectTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne n/m P Konrpoabubie | IlpakTuueckue (witpp )
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 1
IBOTMOKOHKAs GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnnorexa [HOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl 1 OKpYysKaroIas cpeaa 5 1 bubmmorera [TOK
P Py Hl pe https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo011ecTBa ¥ 3KOJIOTHUECKUE CUCTEMBI 9 hitps://m.edsoo /741 ccT4
bu6mmoreka [JOK
P 2
> C3CPBHOC BPEMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I1O ITPOITPAMME 34 0 2.5




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KoJunyecTBO yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnsie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
bu6nuoreka [IOK
1 buonorus B cucreme Hayk 1 04.09. https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS JKUBOM TPUPOJIBI.
[IpakTuueckas pabora Ne 1 Bu6morexa [JOK
2 «Mcnonp30BaHNUE pa3TUYHBIX 1 0.5 11.09. hitos://m.edsoo.ru/86366122
METOJIOB IPH U3YUYCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cuCTeMbl, MPOLIECCHI | 18.00. bubnmoreka [JOK
W UX U3YYECHUE https://m.edso00.ru/863e¢6564
4 XUMHUYECKUN COCTaB KJIeTKkU. Boja u 1 55 09, bubmmorexa [JOK
MUHEPAIBHBIE COJINA https://m.edsoo.ru/863e674¢
bu6nmoreka [IOK
5 Bbenku. CoctaB u cTpoeHue 0enkoB 1 02.10. httns://m.edsoo r/363e6b72
depMeHTBI — OHUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 1 0.5 09.10. bubnmnorexka [JOK
KaTAIMTHYECKOW aKTUBHOCTH https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpUMEpe aMUIa3bI
WJTU KaTajasbl)»
7 VYriaesonnl. JIunuael 1 16.10 Bubmuorexa [JOK

https://m.edso0.ru/863e6870




bu6mmoreka [IOK

8 Hyxneunosbie kuciaotsl. ATD 23.10 hitos://m.edsoo.r/863e6d5¢
9 Hcrtopust u MeTo bl N3yYCHUS 06.11 bubnmoreka [JOK
kietku. Knerounas teopust https://m.edsoo.ru/863e6e88
Kietka xak nemoctHas sKuBas
10 13.11
cucremMa
CTtpoeHune 3yKapuoTHUYECKOM KIETKH.
JlaGopatopHas paborta Ne 2
«H3yuenue cTpoeHUsI KIIETOK bu6mmoreka [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 20.11 https://m.edso0.ru/863e6f10
OaKTepHii Mol MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpeTapaTax u ux
OTIICAaHUE
bubnuoreka [JOK
12 OOMEeH BEILIECTB UM META00IN3M 27.11 httos://m.edsoo.r/863e 766
bu6nuoreka [JOK
13 ®oTocuHTE3. XEMOCHUHTE3 04.12 hitos://m.edsoo.ru/86367c98
. bubnuorexa [JOK
14 dHepreTeckuii oOmen 1112 https://m.edsoo.ru/863¢7aae
JKuzHeHHbIN UK KiIeTKU. [{enenue
KJIeTku. Muto3. JIaboparopHas BuGmorexa [JOK
15 paborta Ne 3 «HaGmronenue MuTo3a B 0.5 18.12 httns://m.edsoo r/863¢7ded
KJIETKaX KOHYMKa KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 Buocunres Oenka. Peaxusa 25 12 bubnuoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796¢
Bbubnuoreka [JOK
17 Tpancnsmus — 6uocunTe3 O6enka 15.01 httos://m.edsoo.r/863e 7966
18 Hexnerounsie ¢popmbl )KU3HU — 22.01 bu6mmoreka [IOK




BHUPYCBI

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

bubmuoreka [JOK

19 DopMBbI pa3MHOKEHHST OPraHU3MOB 29.01 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

20 Meiio3 05.02

1 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHre U Pa3BUTHE MOJIOBBIX
Kj1eToK. OII0q0TBOPEHHE.
21 JlaboparopHas pabota Ne 4 0.5 12.02 bubnuotexa [JOK
«3y4yeHune cTpoeHus MOJIOBbIX i ' https://m.edsoo.ru/863e81b6
KJICTOK Ha T'OTOBBIX
MHUKpOIpenapaTax»
” NuauBuyansHOE pa3BUTHE 19.02 bu6mmoreka [IOK
OpraHu3MOB ’ https://m.eds00.ru/863e¢8436
3 I'enernka — Hayka o 26.02 bub6mmoreka [IOK
HACJIEICTBEHHOCTH U U3MEHYHUBOCTH ’ https://m.edso00.1ru/863e8612
3aKOHOMEPHOCTHU HACJIEAOBAHUS

24 MIPU3HAKOB. MOHOTHOPHIHOE 05.03 bubnmorexa [IOK

P ' pHA ’ https://m.edso0.ru/863e8878
CKpCILMBAaHUE

UTHOPUIHOC CKpEIIUBaHUE. 3aKOH
A P P but6mmoreka [IOK

25 HE3aBHCHUMOTI'O HACJIEIOBAaHUA 12.03

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

MIPU3HAKOB
CremieHHOe HacjieIoBaHHE
npusHakoB. JlaboparopHas padota

2% Ne 5 «M3yuenue pe3ynbTaToB 0.5 19.03 bubnuorexa [JOK
MOHOTHOPHUIHOTO U TUTHOPUIHOTO ’ ' https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOTMPETapaTax»»

27 I'eneruka moma. Hacimenosanme 02.04 bubanoreka [IOK




IMPU3HAKOB, CHCTIJICHHBIX C I1OJIOM

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

W3menunBocts. Henacnencreennas
n3MeH4YUBOCTb. JlabopaTtopHas

73 pabota Ne 6. Mzyuenue 1 0.5 09.04 bubnumoreka [IOK
MOIH(DUKAITMOHHON H3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BAapUALIMOHHON KPUBOI»

HacnencTBenHast ”3BMEHYUBOCTb.

29 JlaGoparopnas pabota Ne 7. 1 0.5 16.04 bub6nuoreka [IOK
«AHanu3 MyTanuil y 1po3oQpuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIPENapaTax»

bubmmoreka [JOK

30 Teneritka seopexa ! 23.04 https://m.edso0.ru/863e8d78
PezepBHblit ypok. O0o01eHNE 110

31 teme «HacneacTBeHHOCTh 1 1 30.04
W3MEHYMBOCTH OPTAHU3MOBY»

bu6nmoreka [JOK

32 Cenekius Kak HayKa U IpoLece 1 07.05 hitos://m.edsoo.r/863692 14

13 MeTobl U JOCTHXKEHHUS CENIEKIINU 1 14.05 bubmuoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 broTrexHoorus Kak oTpacib 1 21.05 bubmuorexa [JOK
IIPOM3BOJICTBA https://m.edsoo0.ru/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME




11 KJTACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Koutpoabubie | - Ipakrueckue u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbl padoThI pecypesI
N but6mmoreka [JOK
1 DBOJIIOLMS U METOJIbI €€ U3yUEeHUS 1 02.09 hitos://m_edsoo. r/863ca20e
) Hctopust pa3BuTHs NIpecTaBICHUN 1 09.09 bubnuoteka [JOK
00 3BOIIIOLIUHA https://m.eds00.1u/863¢9570
bu6mmorexa [IOK
3 Muipoopotionns ! 16.09 https://m.edsoo.ru/863e9cle
[Tomynsius kKak sJIeMeHTapHast
€IMHUILIA BUJA U SBOJTIOIIHH. Eufmorexa [IOK
4 Jlaboparopnas pabota Ne 1 1 0.5 23.09 https://m.edsocL).Iru/863e99c6
«CpaBHEHHE BUIOB 110
MOp(}oIOrHuecKOMy KPUTEPHIO)
5 JIBroKyIIHe CUITbl (9JIEMEHTapHBIE 1 30.09 bubmuorexa [JOK
(haKTOpBI) SBOTIOLIUH https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EcrectBennslit 0TOOp 1 €10 GOpMBI 1 07.10 httns://m.edsoo.r/363e9ed0
Pe3ynbTate 3BOMIOLMN:
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
. BUJ000pa3oBanue. JlabopaTopHas | 0.5 14.10 bubmuoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEILHOTO XapaKTepa
2 Hanpasnenus u nmytu | 21.10 bubmuorexa [JOK

MaKpO3BOJIOIHNHU

https://m.edsoo.ru/863e9cle




9 HeobpaTtumocTs 3BOITIONIAN

10 I/I"CTOpI/I}I YKU3HU Ha 3eMJie U METO/IbI 1111
e€ u3ydyeHus

1 ['umnoTe3sr MPOUCXOKACHUS KUZHU 1811 bubmuorexa [JOK
Ha 3emuie https://m.edsoo.ru/863eaSa6b

12 PazButue xu3nu Ha 3emMIie Mo 3pam u 55 11 bubnmnoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl SBOIOIIH
PacTUTENBHOTO U )KUBOTHOI'O MUpA.

13 [TpakTuyeckas padora Ne 1 0.5 02.12 bu6muoreka [IOK
«M3ydyeHne UCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUTCKITHSX)

14 CoBpeMeHHas cuctema 09.12 bubnmnorexka HOK
OpraHu4YeCKOro Mupa https://m.edsoo.ru/863ea48e

but6mmoreka [{JOK

15 DBOJIOIMS YeJoBeKa (aHTPOIOreHe3) 16.12 httos://m.edsoo.ra/863eac2c

16 JBrokymme cuibl (pakTopsl) 2312 bubmmoteka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIUM IBOJIOLUU 13.01
YeJioBeKa

13 UYenoeyeckue pacel U NPUPOIHBIE 20.01 bubnmnoreka [JOK
aJanralnyuy 4eJI0BeKa https://m.edsoo.ru/863eaca2
PesepBHbIil ypok. O60061IeHIE 1O

19 TeMe « BO3BHUKHOBEHHE U Pa3BUTHE 27.01
KU3HU Ha 3emMJie»

20 DKOJIOTrHs Kak HayKa 03.02

21 Cpenpl OOUTaHHS U YKOJIOTHUECKUE 10.02 bu6nuoreka [JOK




(bakTops

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

AobuoTtndeckue (HpaKTopsl.
JlaGopatopHnas pabora Ne 3.
«Mopdodonoruueckue 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 17.02 bubmorexa [TOK
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTtopHas padora
Ne 4. «BnusHue cBera Ha pocT U
Pa3BUTHE YEPEHKOB KOJICYCa
bu6nuoreka [JOK
23 buorureckue paxToper 24.02 https://m.eds00.ru/863eb348
DKOJIOTUUECKUE XapaKTEPUCTUKHI
nomyssiuu. [Ipaktuueckas pabora
24 No 2 «IToacu€r mnoTHOCTH 0.5 03.03
MOMYJISIUM pa3HbIX BUIOB
pacTeHui»
75 Coo0rmiecTBa OpraHu3MOB — 10.03 bubnmnoreka [JOK
OmoIIeHO03 https://m.edsoo.ru/863eb46a
2% DKOJOTUYECKHUE CUCTEMBI 17.03 bubnuoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNN IKOCUCTEMBI. Bu6miorexa 1JOK
27 91<0Jv10r1/1qe01<ne MUPaAMUIBL. 31.03 httos://m_edsoo.r/863cbSfa
CaoiictBa 3xocucteM. Cykueccus
28 [Ipupoaubie 3KOCHCTEMBI 07.04
29 AHTpPONIOT€HHBIE HIKOCUCTEMBI 14.04
30 buocdepa — rnobanpHas 21.04 bubmmoreka [IOK
IKOCHcTEeMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 58.04 bubnmnoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16
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YenosedecTBO B Ouocdepe 3emin 1 05.05
1 CocymiecTBoBaHUE TPUPOIBI U 1 12.05 bu6muoteka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001ICHIE TEMBI
34 «Coo0111ecTBa 1 3KOJIOTHYECKHE 1 19.05
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIS YYEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 203213900564843355954824568531 281433305066908366
Brnageney MeHckux Onkra BaneHTWHOBHA

OeicTevTened C08.10.2024 no 08.10.2025
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