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INOACHUTEJIBHASA 3AIIMCKA

[Ipu paszpaboTke mnporpaMmbl MO OHOJIOTMH TEOPETHYECKYIO OCHOBY ISt
onpeNieleHus] MOAX0J0B K (OPMUPOBAHUIO COACpKAHUSA Yy4yeOHOro mpeaMera
«buosorusty  cocraBwiM: KoHuentyaiabHele mnonoxeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJAEp)KaHUsA, pe3yJlbTaTOB OOydeHUs U
TpeOOBaHMII K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIINX LEIIX U
NPUHIMIAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMblI CPEIHEro
obmero oOpazoBanusit B Poccuiickoit ®denepanyu, a TakKe TOJOXKEHUS O
cnenuduke Ononoruy, e€ 3Ha4eHUH B MO3HAHUU JKUBOW MPUPOABI U 00eCTICUeHUN
CYILIECTBOBAHMsI 4eJoBeuecKoro oodmiectBa. COriacHO Ha3BAHHBIM MOJIOKEHUSIM,
orpezieNieHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu JaéT NpeAcCTaBlIeHHE O UelsIX, 00 oOuei
cTparerud OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYalOLIUXCS CpEeACTBaMU
yuebHoro mpeamera «buonorus», omnpeneiasieT o00s3aTeNnbHOE MIPEIMETHOE
colepKaHue, €ro CTPYKTypy, paclpeaesieHne MO pas3ieaM M TeMaM,
PEKOMEHIyeMYIO TMOCJEeI0BATEIbHOCTh U3yUeHUs y4eOHOro Marepuaia ¢ y4ETom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM 00pa30BATEIHLHOTO
nporecca, BO3pacTHBIX 0COOEHHOCTEN 00yJaromuXCsl.

B mporpamme 1o Ouonorud TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydueHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NeATETPHOCTH/YUEOHBIX JEHCTBUI OOYYaIOIMMXCS TI0 OCBOCHHIO COJACPIKAHUS
OHOJOrMYECKOro 00pa3OBaHMUs.

B nporpamme mo 6uonorum (10-11 xmaccel, 6a30BbI yPOBEHB) peaTn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B M3y4YE€HHUM OHWoJiorud, Ojarojgapsi 4yeMy B HeW
POCMATPUBAETCS HANPABJICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpHMEHTAINH JTUYHOCTH, SKOJIOTUYECKOTO MBIIUICHHS, MPEICTABICHUN O 3J0POBOM
obOpase XM3HU U OCPEKHBIM OTHOIIEHHWEM K OKPYXKAIoIIeW MPUPOTHON Cpere.
[ToaToMy Hapsimy ¢ u3ydyeHHEeM OOIEOMOJIOTMUECKUX TEOpUH, a TakKe 3HAHUU O
CTPOEHUU KUBBIX CUCTEM PA3HOrO paHTa U CYUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yNEJICHO BHUMAaHHE UCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEIHEBHOW JKU3HM JJIS PEIICHUs IPUKIIAHBIX 3a/1a4, B
TOM YHucie: NpOQUIAKTUKM HACIEICTBEHHBIX 3a00JIEBaHUN YEJIOBEKa, MEIUKO-
TeHEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUSA HKOJIOTUYECKU
1[EJ1eCO00pa3HOro TMOBEICHUSI B OKpYXKArollell MNpUpOJHOM cpele, aHaiu3a
BIIMSIHUSL XO3SUCTBEHHOW MAESITENPHOCTH YENIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKIATHON HAIIPAaBIEHHOCTH
ydyeOHoro npenmera «buosorus» mpoauKTOBaHO HEOOXOJUMOCTBIO 0oOecreueHus



YCIIOBUH JUIsl PEIICHUsI OJTHOM M3 aKTyaJIbHBIX 3ajay IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KoTOopas mpenanonaraetr (HopMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aJanTUPOBAaThCAd K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorust Ha ypoBHE cpeaHero oOmero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEACTaBICHHUI O
HAYYHOM KapTHHE MHUpa, paciiupsieT U 000O0IIaeT 3HaHUS O KHBOW Ipupoje, e
OTJIMYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OPraHU3allMM W JBOJIOLMH, CO3MAET
yCIOBUSL  JUIA: TIO3HaHWsSI  3aKOHOB  JKMBOM  NpuUpoAbl, (OPMUPOBAHUSA
(YHKIIMOHAJIBbHOW TPAaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3omacHoro ooOpasza
YKU3HH, IKOJIOTMYECKOTr0 MBIIUICHHSI, IEHHOCTHOIO OTHOILIECHHS K dKUBOM MPUPOJIE
Y YEJIOBEKY.

Bonpuioe 3HaueHne OMOIOTUs UMEET TAKKE JJI PELICHUSI BOCIIUTATEIbHBIX U
pa3BUBAaIOIIMX  3aJad  CpeJHero  oOmero oOpa3oBaHMs,  COLUAIU3ALMIU
oOyuaromuxcs. M3yuenue 6uonoruu odecreynBaeT yciaoBHs Ui GOPMUPOBAHUS
UHTEIUICKTYadbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYpBI, CIIOCOOCTBYET MHTErpallid OMOJOTMYECKUX 3HAHHUH ¢
IPEJICTaBICHUSMH U3 APYTUX Y4EOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpapuun. Ha3BaHHbIe MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» cocraBUJIM OCHOBY JUIsl ONPENENICHUS MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €ro COJAEP>KAaHMs, MPEJICTABIEHHOIO B MpPOrpaMMe IO
OHOJIOTHH.

OT10op conepxanus yueOHOro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C MNO3ULMUI KYyJIbTypOCOOOpPA3HOrO IMOAXO0Jd, B COOTBETCTBUU C
KOTOPBIM OOYyYaloluecs: JOJKHBl OCBOMTH 3HAHMS W YMEHUS, 3HAUMMBbIC MJis
dopMupoBaHus O0OmIed KyJIbTYphl, ONPEICIAIONINE aJeKBaTHOE IIOBEJICHUE
4eJIOBEKa B OKPY’KaoIeld IPUPOJHON cpese, BOCTPEOOBAHHBIE B IOBCEIHEBHOU
KU3HU U TPAKTHUUECKOH AesTenbHOCTH. Ocoboe MECTO B 3TOM cHCTEME 3HAHWUN
3aHUMAIOT JIEMEHTHI COICPKAHMS, KOTOPbIE CIy»aT OCHOBOH i (POPMUPOBAHUS
IPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpa U
LHEHHOCTHBIX ~ OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHU3alWU
OHOJOTUYECKOro 00pa30BaHMUs.

CTpyKTypupoBaHHE COAEpXKaHUS Y4yeOHOro Marepuajla B IMporpamme IO
OMOJIOTHMH OCYIIECTBICHO C Y4YETOM TMPUOPUTETHOTO 3HAYCHHS 3HAHUM 00
OTJINYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3ALMH U
3BOJIFOLIUU. B COOTBETCTBHMM € 3TUM B CTPYKTYype yueOHoro npeamera «bruonorusp»
BBIJIETIEHBI CIEAYIONINE COJEpKaTeNbHble TUHUM: «buonorus kak Hayka. MeTossl
Hay4yHOro nosHaHus», «Kinerka kak Ouosnornueckas cucrema», «OpraHusm Kak



ouonoruueckas cucreMa», «CUCTeMa M MHOroo0Opasue OpraHMYecKOro MHupay,
«IBOJIOLUS KUBOU MPUPOABD, « IKOCUCTEMBI M MPUCYIITUE UM 3aKOHOMEPHOCTI.

[lenr m3yuenus yudeOHoOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOYy4YaloOIUMMUCS 3HAHUAMHU O  CTPYKTYPHO-(QYHKIIMOHAJIbHOU
OpraHM3allMi JKHUBBIX CHCTEM pa3HOTO paHra W NPUOOPETEHUE YMEHUU
UCIIOJb30BaTh 3TH 3HAHHS [JS TPAMOTHBIX JEHCTBUI B OTHOIICHUU OOBEKTOB
KUBOU MPHUPOBI M PEHICHUS Pa3IMYHbIX )KU3HEHHBIX MPOOIIEM.

Joctmxenne 1ienu u3ydeHus: yueOHoro npeamera «buosiorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIEAYIOUINX 3a/1a4:

OCBOEHHE OOYYaIOIIUMUCS CHUCTEMBl 3HAHUH O OMOJOTMYECKUX TEOpUSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, MpaBUiiaX, CIyXKalluX OCHOBOU
s (OpMHUPOBAHUS TPEACTABICHUN O E€CTECTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUHU, MHOT000pa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YpOBHS OpraHM3alliH, BBIAAIOIINUXCS OTKPBITUAX U COBPEMEHHBIX
UCCIIEJOBaHMSIX B OMOJIOTUH;

dopMupoBaHre y OOYYarOIIMUXCS TMO3HABATENBHBIX, MHTEJUICKTYAIbHBIX U
TBOPYECKUX CIOCOOHOCTEH B Mpollecce aHalIMW3a JaHHBIX O MyTSX Pa3BUTUA B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MW M MOAXOAOB K H3YYEHHIO >KHUBBIX CHCTEM
Pa3HOro YpOBHSI OpraHU3aluy;

CTaHOBJIEHHME Yy oOOywarommxcsd oOuieil KyjiabTyphl, (YHKIMOHAJIbHOU
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHITH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOM MTPHUPOAbI HAa OCHOBAaHMU 3HAHUI M OMNbITa, MOJYYCHHBIX MpU
U3y4E€HUU OMOJIOTHY;

(¢opMupoBaHre y OOydYalOIIMXCS YMEHMM WUIOCTPUPOBATh 3HAUYECHUE
OMOJIOTMUECKUX 3HAHUM B MPAKTHUECKOW NEATEIHHOCTH YEeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUS UYEJIOBEKOM >KMBOMU
IIPUPOJIbI, HEOOXOIUMOCTH OEPEKHOT0 OTHOIIECHUS K HEH, COONIOACHNS STUUECKUX
HOPM IpU IPOBEJICHUN OMOJIOTMYECKUX UCCIEA0BaHUM;

OCO3HAaHHE IICHHOCTH OMOJOTMYECKUX 3HAHUN M7 TOBBIIICHUS YpPOBHS
IKOJIOTUYECKON KYIBTYPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCETHEBHOM KU3HU AJIs
OLICHKH MOCJEICTBUN CBOEH AESITEIbHOCTHU IO OTHOIIEHUIO K OKPY>KAIOILEH cpesie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME U COOJIOJCHHE Mep NPODOUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oomero oOpazoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI O0s3aTENbHBIM YYEOHBIM IPEAMETOM, BXOJSIIUM B
COCTaB IpeaIMeTHOUN 001acTi «EcTecTBeHHO-HAYUHbIE IPEMETBDY.



Jlist m3ydeHus OMOJI0ruy Ha 0a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
oTBoauTCS 68 vacoB: B 10 kiacce — 34 gaca (1 gac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hezeno).



COJEPXAHUE OBYYEHUA
10 KITACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIECTBEHHBIMU, TEXHUYECKAMH U
JPYTUMU €CTECTBEHHBIMU HayKamu, (pusocodueit, STUKON, ICTETUKON U MPaABOM.
Ponp Ouonoruun B (HOpMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToapl MO3HAHMS KUBOM TIPUPOBI (HAOTIOIEHNE, SKCIIEPUMEHT, ONMCaHNE,
U3MepeHue, Kiaccupukalus, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JdemoncTpanumn:

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

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS YKUBOU MPUPOJIBI».

JlaGopaTopHble 1 NPaKTHYEeCKHE PadOThI:

[Tpaktuueckass padora Ne 1. «Vcmonp3oBaHWe pa3IWYHBIX METOJIOB IMPHU
U3YYCHUN OMOJOTHIECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3aMsl.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CpolicTBa OMOCHCTEM U UX pa3zHOOOpasue. YpOBHU OpraHu3alud OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIECTOYHbIA, TKAHEBBIM, OPraHU3MEHHBIA, IMOIMYISLHUOHHO-
BUJIOBOM, DKOCHUCTEMHBIN (OMOTEOICHOTUYECKHIA), OMoCc(EepHBIH.

JdemoHcTpanum:

Tabnuupl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHu3aliuu
YKABOW NMPUPOIBD.

O6opynoBanue: moaesb Monekyisl JIHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOEHHE KJIETKH.

XHUMUYECKH COCTAaB KIETKU. XHUMHUYECKHE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelleCTB B Kkierke. l[lomnepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u ctpoenue 0eiaxoB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble U 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJbl (NIepBUYHAs, BTOpUYHAs, TpPETUYHAs U
YeTBEpTUYHASI CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonoruueckue
byHKIIUN OEIKOB.



®depmenTsl — Ouosormueckue KaranuzaTopbel. CTpoeHue (QepMeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunocts. Kodepmentsl. Butamunbl.
OT1nuunst epMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoael: MoHOcaxapuabl  (TJIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuibl - (caxaposa, JakTo3a) MW Hojucaxapulibl  (Kpaxmai, TJIMKOTEH,
HEJUTI0103a). bruonornueckue GyHKIUN YTIIEBOAOB.

Jlunmuner:  Tpurmuuepuabl, Gochomunuasl, crepouasl. [uapoPMIBHO-
ruapodoOHbie  cBoMcTBa. buonormueckue Qynkumm naunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTUU.

Hykneunoswsie kucinotsl: JHK wu PHK. Hykmeotnasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkun PHK.
Buast PHK. AT®: crpoenue u pyHKIHH.

[{utonorus — Hayka o KieTke. Kiietounas teopus — NpuMep B3aUMOACHCTBHS
ujeil 1 PakToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KIECTKH.

Knerka kak wnemoctHas »xuBasg cuctema. OOUIMe MNPU3HAKK KIETOK:
3aMKHyTas HapyXHas memOpana, moiyiekyiel /IHK kak renernueckuil ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunsl KIETOK: JyKapuoTHyeckas U Ipokapuotruueckas. OcoOeHHoCTH
CTpOECHMs MpoKapuoTHueckor kieTku. Kierounas crenka Oakrepuil. CtpoeHue
DYKapUOTHYECKON KJIETKH. OCHOBHBIE OTJIMYMSI PACTUTEIIBHOW, JKUBOTHOM U
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAIMKC, UX
dbyukiuu. [1nazmaTuyeckas memOpaHna, e€ cBoiicTBa u GhyHKIuU. [{uTomnnasma u eé
opraousl. OgHomeMmOpanHble opraHoujsl kinetku: OIIC, anmapat ['ombaxwu,
JM30COMBI.  [107yaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHUTOXOHIPHUH, IIJIACTUIBI.
[IpoucxoxneHne MUTOXOHApPUM M Tactua. Buasl mmactun. HememOpanHbie
OpraHOWJbl KJIETKH: PUOOCOMBI, KJIETOYHBIA IEHTP, LIEHTPUOJIH, PECHUYKHU,
KryTHUKA. QyHKIIMU OPraHOUI0B KJIETKU. BKItoueHus.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sipa: sjepHas 000youKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEUIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiaen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yuikuuc, P. ®panknun, K. M. bap.

[narpammer:  «PacnpeneneHne XHUMHUYECKHX JJEMEHTOB B HEXKHUBOU
npupoe», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuupbl u cxembl: «llepuoguyeckas TaOiaMIAa XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObLY, «buocunres 6enka», «CTpoeHre MOJIEKYJIbl OenKay,
«Ctpoenne pepmentay, «Hyxnennobie kucnotel. JJHK», «Ctpoenue monekynb



AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHHE >KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTeIbHON KIETKN», «CTpoeHue MNPOKAPUOTUUYECKON KIIETKWY,
«CTpoeHue sifipa KIEeTKu», « Y TIAEBOIAbD, «JIMIuIbD.

O6opyioBaHuEe: CBETOBOM MHMKPOCKON, OOOpYJOBaHWE I IPOBEICHUS
HAOJIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpOIpenapaTbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble ¥ paKkTHYecKUue padoThi:

JlabopatopHas pabora Ne 1. «M3yueHune KaTaJIUTUYECKOH AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajasbl)y».

JlabopatopHass pabota No 2. «/3ydyeHue cTpoeHHs KJIETOK paCTEHUH,
KUBOTHBIX M OaKTEepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemnaparax M MX
OTIMCAHUE.

Tema 4. ’KuzHeneaATeIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTaboIu3M. ACCUMUWIALNS (TUTACTUYECKUN OOMEH) U
JUCCUMUJISIUSA (SHEPreTUYeCKuii OOMEH) — JBE CTOPOHBI €IMHOr0 Ipoliecca
MeTabonmu3ma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUM B TMOHUMAHUU
MeTabonu3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rereporpodHsbiifl. Poibs dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YIHEPTUU B KIIETKE.

®ortocunTe3. CperoBass W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dotocunteza. IdhdexTuBHOCTH PoTocuHTE3a. 3HAUCHUE (HOTOCHHTE3A IS KU3HU
Ha 3emute. Biusaue ycnoBuii cpenbl Ha OTOCHHTE3 M CIIOCOOBI TTOBBIIICHHSI €TO
POAYKTUBHOCTH Y KYJBTYPHBIX PACTCHHI.

XeMocuHTe3. XEeMOCUHTE3UpYIoNIe OakTepuu. 3HAaUYCHUE XEMOCUHTE3a s
KU3HH Ha 3eMIIe.

DHepreTudeckuii 0OMEeH B KJIeTKe. PaciieruieHne BemiecTB, BBIICICHUE U
aKKyMYJMPOBaHHUE YHEPTUU B KIIETKE. DTallbl SHEpreTHYecKkoro oomena. ['nukonus.
bpoxenne m ero Buapl. KucinopogHoe OKHCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe hochopunrpoBanue. DPGHEeKTUBHOCTh SIHEPTETUIECKOTO 0OMEHA.

Peakunn wMatpuunoro cunre3a. ['‘enernueckas wundopmamus u JHK.
Peanmuzamus renetwdyeckor wHpOpManuM B KIETKE. | €HETHMUECKHH KO W €ro
cBorictBa. Tpanckpunius — MaTpuunblii cuaTte3 PHK. Tpancnsuus — OuocunTtes
Oenka. Ortanbl TpaHciasiuuu. KoaupoBanue amuHOkuciaoT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popmsl xu3Hu — BUpychl. ctopust otkpeitus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M SKM3HEHHOIO IHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuidd, KUBOTHBIX U YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoaedunura yenopeka (BUY) — Bo3zOyautens CIIN/a.



OOpatHass ~ TpaHCKpuWIILUg, peBepraza W uHTerpaza. llpodunakruka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JdemoncTpanun:

[Toptpetsl: H. K. Konbuos, . U. UBanoBckuii, K. A. Tumupszes.

Tabmuupl u cxembl: «Tunbel nutaHus», «Merabonuzm», «MUTOXOHAPUSD,
«OHepreTryeckuii oomMen», «Xioportacty, «Dotocuntes», «Ctpoenne JIHKY,
«Ctpoenre n QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycs», «bakrepuodarn», «CtpoeHue u xu3HeHHbIN 1uka Bupyca CII/a,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monaenu-anummkanuu «Yasoenue JIHK u Tpanckpunus»,
«buocunres 6enka», «CTpoeHUE KIETKN», Mojielib cTpykTypsl JTHK.

Tema 5. PazMHOkeHUE 1 HHAUBUAYAJILHOE PA3BUTHE OPraHU3MOB.

KieTouHbIii MUK, WM JKU3HEHHBIM IHKI KiIeTku. MHTepdaza u MUTO3.
[Ipouecchl, mpoTekaromue B uHTepdaze. Perumkanus — peakuys MaTPUYHOTO
cunteza JIHK. Crpoenue xpomocomM. XpOMOCOMHBIH HabOp — KapHOTHIIL
JunnmonaHeli M TAlvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUIBI.
[{uTosIOTMYECKHE OCHOBBI PAa3sMHOXEHUS W HWHIWBUIYAJIbHOTO Pa3BUTHUA
OpraHU3MOB.

Henenue knerku — muto3. Craguu murtosa. IIpoueccel, nmpoucxonsimue Ha
Pa3HBIX CTAIUSAX MUTO3a. BUOIOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi TuOENb KJIECTKH — aroITo3.

dopMBI pa3MHOXKEHHSI OPTAaHU3MOB: O€cIoyioe U MmoyioBoe. Bubl 6ecmonoro
Pa3MHOXKEHUA: [JI€JICHUE HAJBOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KJIOHMPOBAHUE
OPraHU3MOB, €0 3HAYEHUE JIJIS CEIEKIIUU.

[ToroBOE pa3MHOKEHHE, €T0 OTINYHSI OT OECTIOJIOTO.

Meiio3. Cragum Mmeio3a. IIporecchl, NpoucXoadiMe Ha CTaauaX Meno3sa.
[loBenenne xpomocoM B Mero3e. KpoccuHrosep. buonormyeckuii cMbIca U
3HA4YEHUE MEH03a.

["ameTorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKA M AMYHUKUA. OOpa3oBaHUE W PA3BUTHUE IMOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30ui, SIHIEKIeTKa) — CIHepMaTOoreHe3 M OBOIEHE3.
OCOOEHHOCTH CTpPOCHMS SIULEKIETOK M crepMaTo30ua0B. OIIoJ0TBOpPEHUE.
[lapTeHorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBHOE  Ppa3BUTHE
(aMOpuorenes). Jrarnbl SMOPHUOHATIBLHOTO PA3BUTHUSL Y MO3BOHOUYHBIX >KMBOTHBIX:
npobienue, ractpyisnus, opraHorene3. [loctamOpuonanbHoe pazButue. TuIb
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpSAMoOe, HempsiMmoe (JIMYMHOYHOE). BrusiHue



cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct m pasButue pacteHuii. OHTOreHe3 IBETKOBOIO PACTEHHS: CTPOEHUE
CEMEHH, CTAINU PA3BUTHSL.

JdemoHcTpauum:

Tabmumer u cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHHUE y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlenenne kieTku Oakrepuit»y, «CTpOeHHE TIOJNIOBBIX KJIETOK,
«Ctpoenue xpomocoMbl», «Knerounsiii mukim», «Pemmukanus JTHK», «Mutosy,
«Meriosy, «IIpsiMoe U HenpsiMoe pa3BUTHE», «['aMeTOreHe3 y MIICKOIUTAIOIINX U
yenoBekay, « OCHOBHBIC CTaIUH OHTOTCHE3a).

ObopynoBaHue: MHUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo30U1bI
MJICKOITATAIOLIETO», «SHIEeKIeTKka MiIeKonuTarmeroy, «Kapuoknnes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «J/leieHue KIeTKW», MOJEIb
JHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYecKue padoThI:

Jlabopatopuass pabora Ne 3. «HabGmomenme MuTO3a B KIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpPENnapaTaxy».

JlaGoparopuas pabora Ne 4. «M3ydeHue CTpPOCHHS IIOJOBBIX KIJIETOK Ha
TOTOBBIX MUKpPOIPENapaTax».

Tema 6. HacjiencTBEHHOCTh U HI3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTUKd. Mictopus pa3Butus reHeTuku. Poip nuronoruu
U ASMOPHOJIOTUH B CTAHOBJIICHHMH T€HETHUKH. BKiIag pOCCHUCKUX U 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TEHETHUKH. METOoJbl TEHETUKH (THOPHI0JIOTHYCCKUM,
[UTOI€HETUYECKUH, MOJEKYISIpHO-TeHeTH4YeCKUii). (OCHOBHBIE TI'€HETHUYECKHUE
noHATHsA. [ eHeTnYecKass CHMBOJIMKA, UCIOJIb3yEeMasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HaCJI€IOBaHUs MPU3HAKOB, YCTaHOBJIEHHbIEC . MeHenem.
MoHorubpuHoe CKpelldBaHue. 3aKoH €IWHO00pa3us THOPUIIOB IIEPBOIO
nokojeHus. [IpaBuno AOMUHUpOBaHUS. 3aKOH paCUICIUICHUS MPU3HAKOB.
['unioresa yncrotsl ramer. [loHOE M HEMOTHOE TOMUHUPOBAHUE.

JluruOpugHOoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HACICIOBaHUS
npu3HakoB.  LluToreHeTndeckre  OCHOBBI  JUTHOPHAHOTO  CKpEIIMBaHUS.
AHanu3upymoliee ckpenuBanue. Mcrnoap30BaHne aHaIU3UPYIOLIETO CKPEIIUBAHUS
JJ1s1 OIPEIeJICHHSI TeHOTHIAa OCOOU.

CuerieHHoe  HacienoBaHwe mpu3zHakoB. Pabora T. Moprana 1o
CLICTUIEHHOMY HAacJIeJOBaHUIO reHOB. HapyllieHue cuemnyieHrsi TeHOB B pe3yiIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYECKnEe KapThI.



['enetrka mosia. XpoOMOCOMHOE OMNpeAeieHrEe MoJia. AyTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['omoramMeTrHeie W rereporaMeTHble oOpraHu3Mbl. HacnepoBanue
MIPU3HAKOB, CLHETUIEHHBIX C ITOJIOM.

M3MmeHunBOCTh. BUIbI N3BMEHUMBOCTH: HEHACJICACTBCHHAS U HACJICACTBEHHAS.
Poib  cpenpl B HEHACHEACTBEHHOW  M3MEHUMBOCTU.  XapaKTEPUCTHKA
MOIU(PUKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN s ¥ BapUAIIMOHHAS KPUBas.
Hopma peakuuu mpusHaka. KoJM4eCTBEHHBIE M KAYECTBEHHBIE INMPU3HAKU U UX
HOpMa peaknuu. CBoMCTBAa MOIU(PUKATTMOHHON H3MEHYUBOCTH.

HacnenacTtBenHas, wWid TIeHOTHIHYECKas, H3MEHUYMBOCTh. KoMOmHATHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBAa KOMOMHATHUBHOM
M3MEHYUBOCTUA. MyTarmoHHass 3MEHUYNBOCTh. Kimaccudukamnms MyTaimii: TeHHbIC,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa M MpUYMHBI MyTalnii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HacieacTBeHHoW n3menunBocty H. Y. BaBuiosa.

BHesinepHasa HacIeCTBEHHOCTh M U3MEHUHMBOCTb.

I'enetnka 4enoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T'€HETHKU
YeJIOBEKA: T€HCAIOrNYSCKUM, OJIM3HEIOBEIN, [IUTOT€HETHUCCKHI, OMOXUMHYECCKUI,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE OIIPEJECITICHNE FeHOTHUIIA:
MOJJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[11P-ananu3a. HacneacTtBenuble 3a0o0jeBaHUsS YeJIOBEKA: TI'CHHBIC OOJIC3HH,
0OJIe3HU C HACJEJCTBEHHOM IPEapacloIOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
Comarnueckue M reHepartuBHble MyTanuud. CTBOJOBbIE KIETKU. [IpuHUUMBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTHKH, TPOPMIAKTUKA U JICUCHUS TeHETUYECKUX
Oosne3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTHPOBAaHHME. 3HAUEHHUE MEIUIMHCKON
TCHETUKH B IIPEAOTBPAICHUH 1 JICUCHUH TCHETUYECKUX 3a00JIeBaHUM YeIoBeKa.

JdemoncTpanun:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabmumet u cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAaHUE W €ro
[UTOr€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS M €ro IUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «J/luruOpumaHOe  CKpeIIMBaHHEY,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpEILLUBaHUAY, «Meiio3y,
«B3aumoneicTBue aUIeNIbHBIX TE€HOB», «l'€HeTMYecKkue KapThl PpPACTEHUM,
JKUBOTHBIX U 4YeJOBeKa», «l'eHeTwka mosna», «3aKOHOMEPHOCTH HACJICAOBaHMS,
CLHEIUIEHHOrO ¢ mnosom», «Kapuotumbel dYenmoBeka U KUBOTHBIX», «Buasl
W3MEHUYHUBOCTHY», «MoaudukanrnoHHas HW3MEHUYMBOCTH», «HacmemoBanue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», « MyTallMOHHAs HU3MEHYUBOCTD.

O6opynoBaHue: MoJenu-alIuKauy «MOHOTHOpUIHOE CKpelIMBaHUE,
«HenonHoe noMuHupoBaHue», «JurnOpumaHoe ckpenuBanuey», «llepekpéct



XpOMOCOM», MHUKPOCKOIl U MHKporpenapaT «/lpo3zodpuna» (Hopma, MyTanuu
(dhOpMBI KPBUTBEB M OKPACKH Tela), repoapuii «I"opox OCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS y IPO30(PUIIbl HA TOTOBBIX MUKPOIpENapaTaxy.

JlabopaTtopHnas pabora Ne 6. «M3yuenne Moau(pUKAIIMOHHON N3MEHUNBOCTH,
MMOCTPOEHHUE BAPUALMOHHOTO PSJia U BAPUALIMOHHOM KPUBOW.

JlaGoparopHas padora Ne 7. «Ananu3 MmyTanuii y 1po30(uiasl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHaJIU3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexunsi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuusi Kak Hayka WU IpolecC. 3apOKICHUE CEIEKUUU U JOMECTUKAIUS.
Yuenne H. WM. BaBumoBa o0 1eHTpaXx MPOUCXOXKISHUS W MHOTo00pa3us
KYJbTYPHBIX pacTeHUU. LIEHTpBhI MPOMCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. COpT,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METOIbI CeNeKIMU. MacCoBbId M UHAUBUIYaIbHBIA OTOOPHI B
CEJIEKIIMM pPAcCTEHUHA M KUBOTHBIX. OIlleHKAa 3KcTepbepa. bIM3KopoACTBEHHOE
cKkpeuuBanue — HUHOpuauHr. Ywucras nuHug. CKpelMBaHUE YHCTHIX JIMHUM.
['erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpellUBaHUE — ayTOPUAMHT.
OtnanéHHas rtuOpuau3anud M €€ ycrnexu. VCKyCcCTBEHHBIM MyTareHes u
MOJYyYEHUE TONUIUIONAOB. JlOCTHKEHHUS CENEKIMW PACTEHHUM, >XKUBOTHBIX W
MHUKPOOPTaHU3MOB.

buotexHONOrUs Kak OTpacib MPOWU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3manua pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHKeHepus. Kierounble KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXXEHHUE PACTEHUU.
KiloHnpoBaHHE BBICOKONPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkosoruueckue M dtuyeckue  npobnemb.  I'MO  —  reHeTuyecku
MOIU(PUITIPOBAHHBIC OPTaHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. M. Basuios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuupbl 1 cxembl: Kapta «LIeHTpbl MPOUCXOXKACHUS M MHOTro00pas3us
KYJbTYPHBIX pacTeHui», «[lopoasl T1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHuiy, «Otnanéanas rudpunuzamnusy, «Paboter akamemuka M. @. BanoBay,
«Ilomumnougus», «OO0bekThl OMOTEXHONOTHN», «KileTouHble KyIbTYypel U
KJIIOHUpOBaHHE», «KOHCTpyHpOBaHUE U MIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKH JIOJA0B U KOPHEIIOI0B JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX035UCTBEHHBIE PACTEHUS.



JlaGopaTopHble 1 NPpaKTHYEeCKHE PadOTHI:

Oxckypeust «OCHOBHBIE METOABI U JOCTHUAKEHHUS CEJICKIMU PACTCHUN H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI ~ yY4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHAS OHOJIOTHS.

[IpennochUiku BO3HUKHOBEHUS HBOJIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OUONOruu. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA Pa3BUTHE
OHMOJIOTUU U APYTUX HAYK.

CBuzerenscTBa 3BoMOIMU. [lameoHTOMOrMYECKHE: IMOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJOB B TAJICOHTOJIOTHYECKON JIETOMHUCH, TMEPEXOAHbIE (POPMBL
buoreorpadpuyeckue: cxoicTBO U paznuune payH u ¢hjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pPa3iuuus SMOPHUOHOB pAa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTUYHBIE,
pPYJIVMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OIMYECKUX MyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopuss Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBUHU3MA. J[BMKylIMe CHUJIbI HBOJIONUU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONpEIENIEHHAsT U3MEHYHBOCTb,
O6oprba 3a CyIecTBOBaHNE, ECTECTBEHHBIN 0TOOD).

Cunretuueckas tTeopus 3Botouu (CTD) u e€ OCHOBHBIE MOJIOKEHHUSL.

MukposBommonus. [lomynsuusa Kak eIMHUIA BUIA U SBOJIIOIUY.

JBwxymye cuibl ((pakTopbl) SBONIONUHA BUIOB B MpUpoJe. MyTallMOHHBIHI
IpoIecC W KOMOMHATHBHAs WM3MEHUYUBOCTH. lloMynsannoHHBIE BOJIHBI U Apeid
reHoB. M30J1us 1 MUTpanus.

EcrectBennbiit oTOOp — HampaBisoomui (akTop HSBOMIOIUUA. DOPMBI
€CTECTBEHHOT0 0TOOpA.

[IpucnocoONIeHHOCTh OpraHU3MOB KakK pe3yibTaT 3Boouud. [Ipumepsr
MPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U UAMOAAANTALINH.

Bun wu BumooOpaszoBanme. Kpurepum Buma. OcHOBHBIE  (OPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIeCcKoe.

MakpooaBonmorusi. DopMbl  IBONIONUU:  (PuileTUYECKas, JUBEPreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[TpoucxoxieHne OT HeCHEeUHATM3UPOBAaHHBIX MNpelakoB. IIporpeccupyromas
crienraIn3anus. ATanTUBHAS paAALUS.

JdemoHcTpauuu:



[Toptpetst: K. JIunnei, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
Bap, 2. I'ekkenb, @. Mromep, A. H. CeBepiios.

Tabmure! u cxembl: «Pa3BuTHEe OpraHMYEcKOro MuUpa Ha 3emiiey», «3apobIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Popmbl  OOprObBI 32
cyiiectBoBaHue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB PACTEHUID,
«MHoroo0pasue  mopon  KHBOTHbIX»,  «llomymsuum»,  «MyTauuoHHas
U3MEHYHUBOCTE», «Apomopdo3s», «Umnoamantamum», «OOImas aereHepanusy,
«/IBmxymue cunbl 3Bosronun», «Kapra-cxema wapmpyra nyremectBuas Y.
Hapsunay», «boppba 3a cymiectBoBaHue», «IIpucrnocoOIEHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHue», « IKOJIOTMUECKOE BUI000pa30BaAHUE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH,
HaOOp TUIOAOB M CeMsH, Koyuiekuus «l[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIpPaBICHUS 3BOJIIOIUN», OOBEMHAA MOJEIb
«CTpoeHue TOJIOBHOTO MO3Tra MO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmumkanus «llepexpéct
XpOMOCOMY, BIIayKHbIE ITpenaparsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JATYIIKHY,
Mukponpenapar «J/Ipozoduna» (Hopma, MyTaruu (GOpMbI KpPbUILEB U OKpaCKU
Tena).

JlaGopaTopHble U NPpaKTHYEeCKHE PadOThI:

Jlabopatopuass padota Ne 1. «CpaBHeHuE BHUIOB 1O MOP(OIOTHIESCKOMY
KPUTEPUIOY.

JlabopatopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHME U pa3BUTHE JKU3HU Ha 3emJie.

JloHay4yHble TPEACTABICHUS O 3apOXKICHUM >XKU3HU. HaydHbple TrUnoressl
BO3HMKHOBEHHUs JKM3HM Ha 3emie: a0uoreHe3 M NaHcrepMmus. XUMHUYecKas
HBOMIONUSL. AOHMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB U3 HEOPTaHMYECKHX.
DKCNEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON 3BOOIMU. HavanbHbIe 3Tarnbl
ouonoruueckoit ssomonuu. I'unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHUE NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLUA.
@opMHUpPOBaHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butne xxu3Hu Ha 3emuie 1o 3pam u nepuojaM. Karapxein. Apxeiickas u
nporepo3oiickas 3pbl. llameosolickas spa u €€ mMepuoaAbl: KEeMOPHICKUH,
OPJAOBUKCKUH, CHITYPUUCKHM, TEBOHCKHI, KAMEHHOYTOJIbHBIN, IIEPMCKHH.

Me3o30KcKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUKA, MEIIOBOM.

KaliHozoiickass »pa ®W €€ mNepuoAbl: MaJCOrCHOBBI, HEOrCHOBBIM,
AHTPOMOT€HOBBIN.



XapakTepucTUKa KJIMMaTa U TeoJOrHYecKuX MpoueccoB. OCHOBHBIE ATAllbl
ABOJIFOIIMU PACTUTEIBHOTO W J>KHBOTHOTO MHpAa. ApomMopdo3bl y pacTeHUd u
KUBOTHBIX. [l0osiBNIEHHE, paclBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOrO MHpa KaK OTpaxkeHWe 3BoJirouuu. (OCHOBHBIE
CHUCTEMAaTUYECKHE TPYNIIbI OPraHU3MOB.

DBoJIIOLIMS YesToBeKa. AHTPOINOJIOTUs KaK Hayka. PazButue npeactaBieHui o
MPOUCXOXKJCHUM YesioBeKa. MeToabl u3ydeHus aHTpororeHe3a. CxoncTtBa u
pa3inuuus YeI0BeKa U )KMBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBrwxymue  cuiabl  ((pakTopsl)  aHTPOIOreHesa. Hacnencreennas
U3MEHUYMBOCTb M  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HHU,
W3TOTOBJICHUE OPYJIUN TPyAa, MBIILJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpajlonuTeku, YenoBek
yMmenel, Yenosek mnpsamoxomamui, YenoBek Heanaepranbckui, Yenosek
pasyMHubIii. Haxoaku ucCKomaeMbIX OCTaTKOB, BpEMsl CYILECTBOBAHMS, 0O0JACTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY/IUAL.

Yemoseueckue packl. OCHOBHBIC  OOJBINME  pachl:  €BPOMECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAS
(a3maTcko-amepukaHnckas).  YepTsl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYHIECTBOBaHUA. ENMHCTBO 4eIOBEYECKHX pac.
Kpuruka pacusma.

JdemoncTpanumn:

[Toptpetsi: ®@. Peau, JI. Ilactep, A. U. Onmapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuupbl u cxembl: «Bo3HukHOBeHHE COJIHEUHOM cucTeMbl», «Pa3BuTHe
oprannueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHasi  KJETKay,
«IIpokapuornueckas kieTtka», «CoOBpeMEHHas CHUCTeMa OPraHUYECKOro MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHS 4YEJIOBEKAa M YEJIIOBEKOOOpPa3HBIX
00e3psin», «OCHOBHBIE MeECTa TMAJCOHTOJIOTMYECKUX HAXOJOK  IPEIKOB
COBPEMEHHOTO 4YEJOBEKa», «JlpeBHenmue moan», «JpesHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeToBeueCKue pacoly».

O6opynoBanue:  Mymsiku  «lIpoucxoxaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINa, HEaHJEPTalblla, KPOMAHBbOHIIA), CIEMKH WU
U300pKEHUS] KaMEHHBIX OpYyJIud NEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebma), TEOXpOHOJOTHUYECKas TaOiuia, KOUIeKIusa «Dopmbl
COXPAHHOCTH MUCKOIMAEMbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble 1 NPpaKTHYEeCKHE PadOThI:

[Tpaktuueckast padota Ne 1. «/M3yyeHue MCKOMaeMbIX OCTATKOB PacTeHUH U
YKABOTHBIX B KOJJIEKIUSIX).



DKCKypcusi «OBONIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUYECKUN My3€el).

Tema 3. Opranusmsl U OKpY:Kaolias cpeaa.

DKoJorus KaKk Hayka. 3aJjaud ¥ pa3Aesibl 3KOJOoruu. MeTo bl 3KOJOTHYeCKUX
UCCIIEJOBAaHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAas,
BHYTPHUOpPTaHU3MEHHAs!.

Okonoruueckue ¢akropel. Kraccuduxamus skomornyeckux (HakTopos:
abuoTnyeckue, OMOTMYECKHME M aHTPONOreHHble. JlelcTBHE HSKOIOTMYECKHX
(akTOpOB HA OPraHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXHOCTh. DPOTONEPUOANU3M.
[IpucniocoOnenust  OpraHU3MOB K  JCWCTBUIO  a0MOTHYECKUX  (HaKTOPOB.
buonornyeckue puTmsl.

buoTtnueckue paxropsl. Buibl OMOTHUECKUX B3aUMOJEHCTBUIN: KOHKYPEHIINS,
XMIHUYECTBO, cUMOMO3 U ero Qopmsl. Ilapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJICOHMYECTBO). AMEHCAJIN3M, HEUTPATU3M.
3HaueHue OMOTHUYECKHX B3aUMOJCHCTBUIN MJii CYIIECTBOBAaHUS OpPraHU3MOB B
HIPUPOJIHBIX COOOLIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTHKU monyiasiuuu. OCHOBHBIE IIOKa3aTesu
HOMYJISLIMKA: YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[mHaMmuka 4MCIeHHOCTH TOMYJIALNU U €€ PeryIsiusl.

JdemoncTpanun:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmunpr n cxembl: kapta «lIpuponnsie 30Hb1 3emuan», «Cpeapl 0OUTaHUA
opranm3moBy», «@Poronepuoausm», «llomymsamum», «3aKOHOMEPHOCTH pocTa
YUCIIEHHOCTH NMOMYJISIUK UHDY30pun-Ty penbkm», «[lumeBsie nenm».

JlaGopaTopHble 1 NPaKTHYEeCKHE PadOThI:

JlabopatopHas padota Ne 3. «Mopdonoruyeckue 0COOEHHOCTH PAaCTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

JlaGopartopHas padota Ne 4. «BnusiHue cBeta Ha pOCT U pPa3BUTHE YEPEHKOB
KoJeycay.

[TpakTnueckas padora Ne 2. «Iloacuér mI0THOCTH MOMYJISLUI pa3HbIX BUI0B
pacTEHUI.

Tema 4. CooOmecTBa ¥ 3K0JI0rH4ecKre CUCTEMBI.

Coo0miectBo opranu3MoB — OuoneHo3. CTpyKTypbl OHOILIEHO3a: BHUA0BAaf,
IPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBasd). Buabl-nomunantel. CBsizu B
OHOLIEHO3E.

Okojorudeckue cucteMsl (3KocucteMbl). Ilonstue 00 »sKkocucteme u
ouoreorneHoze. DyHKIMOHATBHBIE KOMIIOHEHTBHI JKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muIIeBbIe) YPOBHM SKOCHUCTeMBbl. [IWIleBble 1LEMH U CETH.
OCHOBHBIE TMOKa3aTe€Iu HKOCHUCTEMBL: Ouomacca, MNPOAYKLUSA. DKOJIOIMYECKUE
NUpaMubl:  TPOIYKUIHH, YHCICHHOCTH, Ouomacchl. CBOMCTBA 3KOCUCTEM:
YCTOMUYMBOCTD, CAMOpEryJisiusl, pa3BuTue. CyKieccus.

[TpupoaHbIe IKOCUCTEMBI. DKOCHCTEMBI 03EP U pEK. DKOCHCTEMA XBOMNHOIO
VI [IAPOKOJINCTBEHHOTO JIECa.

AHTpPONIOr€HHBIE  JKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POO3KOCHUCTEMBI.
buosnornyeckoe 1 X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak Qakrop ycTounBocTu 3KocucteM. CoxpaHeHue
OMOJOTHYECKOTO pa3zHooOpasus Ha 3eMIie.

Yuenue B. U. Bepuaackoro o O6mocdepe. I'panuiipl, coctaB u CTpPyKTypa
onocheprr. XKuoe BemecTBo m ero ¢yHkiuu. OcobeHHOCTH Omochepsl Kak
r100aJIbHOM dKocHCTeMbl. J[MHaMHuueckoe paBHOBecME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIBI 3JIEMEHTOB (yTiepo/a,
a30Ta). 30HATLHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoeuecTBO B Onochepe 3emiin. AHTPONIOreHHbIE U3MEHEHUs B Orocdepe.
['mobGanbHbIE 2KOJIOrMUYECKUE TPOOIIEMBI.

CocyiiecTBoBaHME IPUPOJIbI u YeJI0BEUECTRA. Coxpanenue
Onopa3Ho0Opa3us Kak OCHOBa ycToWdnBocTU O6nochepsl. OCHOBA pallMOHAIBHOTO
YOPABJICHHS MPUPOIHBIMU pECypcaMHM M HX HCHOJNb30BaHue. JlocTukeHus
OHMOJIOTHHY U OXpaHa MPUPOJIbI.

JdemoHcTpauuu:

[Toprpetsi: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumer u cxemsl: «lluieBsie nenn», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiectBay, «llenmu nuranusy, «IKoJOrHUECKass MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOrO  Jjeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JCWCTBHA Ha  OpUPOLy», «BaxkHeMIIME HMCTOYHHMKHU
3arpsi3HEHMs BO3/lyXa W TPYHTOBBIX BOoA», «[louBa — BakHeMIIass coCTaBIsSIOIIAs
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapHukoBelil 3dhdexT», «DakTopbl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas cTpykTypa Ouochepb»,
«Pacmpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM d3KkpaH Ouocdepsi,
«KpyroBopot yriepoaa B Ouocdeper», «kKpyroBopot azota B mpupoe».

O6opynoBanue: Mojelb-anmInkanus «TunudaHble OMOLEHO3bI», TepOapuii
«PactutenbHble coo01IeCTBaY, KoJUleKuu «buorieHos3y, «Bpeaurenu BaxxHeHImmx
CEJBCKOXO035IMCTBEHHBIX KYJIbTYP», FrepOapuu U KOJUIEKIIUUA PACTEHUHN U )KUBOTHBIX,
OpPUHAAIEKAIIME K PA3HbIM 3KOJIOTMUECKMM TIpynmnaMm oJHOro Buja, KpacHas



kaura Poccuiickoit deneparuu, U300pakKeHUsT OXpPaHSIEMBIX BHUJIOB PAaCTEHUM U
KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIBTATbBI OCBOEHMA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBalTCS TpPeOOBaHUS K pe3yibTaTaM
OCBOCHMs  OOydaroUIMMHCA HpOorpaMM  CpEeJHEero oomero oOpa3oBaHMA:
JUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUA MpeameTa «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIIONINE: OCO3HAHME OOYJArONTUMUCS POCCUHCKON
rPaXKJaHCKOW UAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CAaMOOIpE/IENICHNI0, HaJlu4yhe MOTHUBAaMU K  OOy4YeHHI0  OHOJOruH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pa3BUTHUS OHOIOTHYECKOTO
3HAHWSI, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMUXCSl PYKOBOJCTBOBATHCS B CBOCH
JEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CUCTEME
OMOJOTHYECKOrO0  00pa3oBaHWs, HAJIUYUE HSKOJOTMYECKOro MpPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIC IJIAHBI.

JIMyHOCTHBIE pe3yNIbTaThl OCBOCHMS MHpeameTa «buonorus» JOoCTUraroTcs B
€AMHCTBE YYEOHOM U BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU 1LIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU
MOBEJCHUS U CIOCOOCTBYIOT MpoOllecCaM CaMOIO3HaHUsS, CaMOBOCHUTaHUS U
CaMOpAa3BUTHA, PpA3BUTHS BHYTPEHHEHW MO3WUIMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IPABOMOPSAKY, YEIIOBEKY TPY/Ja U CTapIIEMy IOKOJEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJICIUI0 U
TpagulUsM MHOTOHAallMOHAJIbHOrO Hapoaa Poccuiickoin @enepanuu, Npupoae H
OKpY>Karollen cpeae.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI yueOHOro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCSl PYKOBOJICTBOBATHCS
chOopMUpPOBAaHHON BHYTPCHHEW TMO3UIMEH JMYHOCTH, CHCTEMOW IIE€HHOCTHBIX
OpUEHTAlUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJACHHI, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTrO O0O0IleCcTBa, PaCHIMpPEeHUE KU3HEHHOTO
OIBITA M OMNbITA JESITEIBHOCTH B MPOILECCE Pea3alli OCHOBHBIX HAIPaBJICHUN
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YUYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIHOHHBIX IpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAEISITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHHSIM COBPEMEHHOMU KU3HHU U OOBSICHSITH €¢;

YMEHUE YYHUTHIBATh B CBOMX JECUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOCKIACHUSMU, KYJIbTYPHBIMHU LIEHHOCTSMHU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABaTEIbHBIX H HCCIIENOBATEIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOIIEHUS K MHEHHUIO OINMOHEHTOB TPHU OOCYXICHHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hopMUPOBAaHHOCTHh POCCUUCKON IPaKIaHCKON MICHTHYHOCTH, TATPUOTHU3MA,
YBAXKEHHS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoil, ropaoctu
3a CBOM Kpa#, cBOIO PonnHYy, CBOW SI3bIK M KYJNbTYpPY, HNPOILLIOE U HACTOSIIEE
MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHWE K MPUPOJTHOMY HACIEAUIO U MAMSTHUKAM ITPUPO/IbI,
JTOCTUXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHHUBAaTh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJOTWMH, TMOHUMAHUS 3HAYECHHs] OHMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT'0 00IIIECTBA;

ujeiiHas yOexIEHHOCTh, TOTOBHOCTh K CIyKeHHIO M 3ammre OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W TMPUHAMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TPHUHATHS I[IEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHUH C
TpaguuusaMu Hapos1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIIEHU;



MMOHUMAHUE SMOIIMOHAIBHOTO BO3/ICMCTBHUS JKMBOM IPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HBIX BHAAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢pusuyeckoro BOCNUTAHUA, POPMHUPOBAHMUS KYJIbTYPbI 310POBbS U
IMOIMOHAJIBLHOIO 0JIaronoJy4yns:

NOHMMAaHHWE W pealu3alus 3J0pOBOro M 0e30macHoro o6pasza KU3HU
(310poBOE€  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMPaBHWJI U HOPM,
COTAaHCUPOBAHHBIN PEXUM 3aHITHH © OTAbIXa, peryisipHas (Gu3ndecKas
aKTUBHOCTb), OEpEekKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHONIICHUS K
coOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE I[EHHOCTH TNPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHME MOCJIECICTBUN W HENPUATHUS BPEIHBIX NPUBBIUCK (YHOTpeOIEHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0TIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTHUYECKOW M COLMAIBHOMN
HaIpaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3IMyHbIM cdepam npodhecCHuOHANbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun U pearr30BBIBATH
COOCTBEHHbIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O W C€aMOOOpA30OBaHMIO Ha
MPOTSIKEHUU BCEH )KU3HH;

7) 3K0JI0TN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKHU 1IeJIECO00pa3HOe OTHOIICHUE K NPUPOJE KaK HCTOUYHUKY
YKW3HU Ha 3EMJIE, OCHOBE €€ CYyIIECTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KYJNbTYphl: MPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKH WX BO3MOXHBIX TMOCHEACTBUM st
OKPYXKarOLIEH Cpebl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM W TMyTeH HX
peleHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YYEHUU OUOIOTUU
3HaHWSI W YMEHHUS TIPU PEIICHUH TNpoO0JieM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TIOBEACHHWS B MPHUPOJIE,
HaIlPaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHS B DKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOoChepHI);



aKTUBHOE HENPUATHE JCHUCTBUM, MPUHOCAIIUX Bpel  OKPYKAIOIIEH
OPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUATHBIE HKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUN U IPEIOTBpAIIATh HX;

HaJIM4YKME PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHS], YKOJIOTUYECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIbHOW, KOMMYHMKATHBHOM U COLMAIIBHOU
IIPaKTUKE, TOTOBHOCTH K YYACTHIO B MTPAKTUYECKON JIE€SITEIbHOCTH 3KOJIOTHYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NTO3HAHMS:

c(OpPMUPOBAHHOCT MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIMAJIOre
KYJIBTYP, CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOW KYJIbTYpPhl KaK CpEICTBA
B3aUMOJICUCTBUS MEXKY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(pUKy OHOJOTMM KakK HayKH, OCO3HaHUs €€ poiu B
dbopMUpOBaHHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU LIETOCTHOTO
IPEACTABICHUS] 00 OKpPYXalOIEM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MIpodsieM
COXpaHEHUs IIPUPOJHOTO PaBHOBECHS;

yOekAEHHOCTh B 3HAYMMOCTU OHOJIOTMU JJIi COBPEMEHHOM LMBWJIN3ALMH:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3/aHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECYypCHblE  MPOOJEMBbI  Pa3BUTHSA
4eJI0BEUECTBA, MIONMCKA MyTeW BBIXOAA U3 INIO0AJIBHBIX IKOJIOTUYECKUX MPOOIEM U
o0OecrieyeHHus  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PAllMOHAILHOMY
UCIIOJB30BAaHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOIMYECKMX 3HAaHUM B LEIAX
NOBBILIEHUS] OOIIEH KyJlbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIMOHAJIBLHOW T'PaMOTHOCTH OO0ydaromuxcs, Gpopmupyemon
IPU U3y4YEHUH OMOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMble 3HAHWs MJI aHajau3a u
OOBSICHEHUS SIBJICHUI OKPYXAlOIIEro MUpa U MPOUCXOISAIIMX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIIOUEHHS HA OCHOBE HAaydHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHMS AJis
pelIeHus Ipo0JIeM B PEANIbHBIX )KMU3HEHHBIX CUTYaIUsIX;

OCO3HaHUE ILIEHHOCTH HAYYHOM JEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
INPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHHIO U
caM000pa30BaHMUI0, K AKTHUBHOMY TIOJYyYCHHUIO HOBBIX 3HAHWA TIO OWOJOTHH B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMs ydyeOHOro mnpeamera «buomorusy»
BKJIIOYAIOT: 3HAUYMMble s  (POPMHUpPOBAHUS MHUPOBO33PEHUST OOYyYarOIINXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEAMETHbIE) OOIIeHaAYYHbIE TOHSITUS, OTPAXKAIOIINe
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrus, SBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIN (haKT, MPUHIHUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJIEIOBAaHUE,  HAOMIOEHHE, H3MEpPEHUE, OKCIEPUMEHT U JPYrux),
yHHUBEpCcajbHble ydeOHble JeHCTBUS (TIO3HABaTeNbHBIE, KOMMYHHUKAaTUBHBIC,

peryJISITUBHBIC), obecrnieyuBaronue dbopmMupoBaHue GyHKITMOHATBHOMN
TPAMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMH OOYyYaroluxcs, CIOCOOHOCTh
o0yJaromuxcs MCTIOJIH30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIC,

MHUPOBO33pEHUYCCKAE 3HAHWS W yHUBEpPCAJIbHBIC y4eOHBIE JCUCTBUS B
ITO3HABATEJIbHOU U COLUAIIBHOW ITPAKTHKE.

MeTtanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI MPOTPAMMbl CPEIHEr0 OOIIEero
00pa3oBaHMsl IOJDKHBI OTPAXKaTh:

OBiaaaenne YHHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbLHBIMU
AefiCTBUSIMM:

1) 6a30Bble JJOrMUYecKHUe AeiicTBHSI:

CaMOCTOSATENIbHO  (OPMYJIMpPOBATh W aKTyalM3UpoBaTh  MpolsieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmu3a, CHHTE3a, CpaBHEHMUsI, KiIacCupUKaIum, 0000IIeH s ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBIAEHATh UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH
CBSI3U C JIPYTUMH MOHSATUSAMH);

ONpPENENIATh LENH ACATEIbHOCTH, 3a/laBasi MHapamMeTpbl W KPUTEPUU UX
JTOCTUKEHHUS, COOTHOCUTD PE3YIbTAThI ACATEILHOCTH C TOCTABIICHHBIMHU LIEJISIMU;

WCIIOJIB30BATh OMOJIOTUYECKUE TTOHATHS JUTsl O0OBsICHEHUS (DAKTOB M SIBJICHUIN
YKABOW NPUPOJIBL,

CTPOUTH JIOTMUECKHE pacCyKIeHus (MHIYKTUBHbBIC, JIEyKTUBHBIE, IIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEYMS] B PacCMAaTPUBAEMbBIX
SIBIICHHSX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHHSI,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTBa IS MIPEJCTABIICHUS
CYILIECTBEHHBIX CBSI3€d M OTHOILIECHUU B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEUMH  Pa3HOrO0  poja,  BBISABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHHS] TMPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIbTAaTOB
LEJISIM, OLIEHUBATh PUCKU MOCJICICTBUM JEATEIbHOCTH;

KOOPAVUHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUSIX  PEATBHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBaTh KPEATUBHOE MBIILICHUE TPU PELICHUH KU3HEHHBIX POOJIEM.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE AeiCTBUA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIEA0BATEIIBCKON M MTPOCKTHOM JESITEIIBHOCTH,
HaBBIKAMHM  pa3perieHuss MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOMCKY METOJIOB PEIICHUS TPAKTUUECKUX 3a/1a4u, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

WCIOJIb30BaTh Pa3NIMYHbIE BHUJbI JIESITEIBHOCTH M0 TMOJIYYEHHUIO HOBOTO
3HAHWSI, €T0 WHTEPHpPETalNH, MPEeoOpa3oBaHUI0 W TPUMECHEHHIO B YYEOHBIX
CUTYyallUsIX, B TOM YUCJIE IPU CO3/ITaHUM YUYEOHBIX U COLIMAIBHBIX TPOEKTOB;

dbopMHUpOBaTH HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh M (opMyIupoBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTeNbHON
JEATEeIbHOCTH U )KU3HECHHBIX CUTYyaIUAX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJlIM3UpOBaTh 3ajavy,
BBIJIBUTATh TUIOTE3y €€ peIleHHUs, HaXOAUTh apryMEHTHl MJis J0Ka3aTelbCTBa
CBOUX YTBEPXKJICHHM, 3a/1aBaTh TapaMETPhbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh TMOJYYCHHBIE B XOJE PELICHUS 3aJaud PE3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IIEJICHANIPABICHHBIA TOUCK TEPEHOCAa CPEICTB M CIOCOOOB
JENCTBUA B MPOGECCHOHAIBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO M IMPAKTHUYECKYI 00JacTh
KU3HENIEITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTAaTh HOBBIC WJIEH, MpEAjiaraTb OPUTHMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTH MTPOOJIEMBI U 33/1a49H, JOITYCKAIOIIHE aIbTePHATUBHBIC PEIICHUS.

3) pabora ¢c unpopmanueii:

OPUEHTHUPOBATHCS B PA3TUYHBIX UCTOUHHMKAX MH(MOpMaIuu (TEKCTe yueOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKUX CIOBApSAX U
CIIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHBIX, B MHTepHeTe), aHAIU3UpOBaTh



UH(OPMAIUIO PA3TMUHBIX BUJIOB U (HOPM MpEACTaBICHUS, KPUTUUECKH OIICHUBAThH
e€ TOCTOBEPHOCTh 1 HEIPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTh PA3JTMYHBIE METOJbI MPU TIOUCKE H
oTOOpe Ouosornyeckor uH(popMaru, HEOOXOAUMOM JIJIs BBITIOJIHEHUS YYCOHBIX
3a/ay;

npuOOpeTaTh OIBIT WCIOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMIHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTUMalbHYIO  (OpMy  MpeACTaBICHUS
Oounosioruyeckor nHGpopmaruu (cxeMbl, Tpauku, TUarpaMMbl, TaOIUIIbI, PUCYHKH
H ApyTOe);

UCTIONb30BaTh HAY4YHBIM S3BIK B KadecTBE CpEACTBa Mpu padoTe ¢
Ononornyeckor wWHPOpMANMEH: TPUMEHATh XHUMHUYECKue, (Qusnyeckue u
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJHUYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAclO3HaBaHWS W 3aUTHl  WH(OpMaIuy,
uH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHUBEPCAIbLHBIMH KOMMYHHUKATHBHBIMH J1eHCTBUAMM:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe WJIM JUCKYCCHM IO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUSI OTHOCHUTENIbHO BBITIOJIHEHUS TpejiaraeMoun
3a/lay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMI JIPYTUX YYaCTHUKOB
JIAAJIora Uik JUCKYCCHUN);

pacro3HaBaTh HeBepOaJbHbIE CpeACTBAa OOIICHHs, MOHUMATh 3HAYCHHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYalluH,
YMETh CMSATYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3JIUYHBIMUA CIIOCOOAMHU OOIEHUS W B3aMMOJCUCTBUS, MTOHUMATh
HaMEPEHUS IPYTUX JIOJICH, MPOSBISATh YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM (hopme HopMyIHpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eITeTbHOCTD:

MOHUMATh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYATHLHON
paboThI MPU PEIICHUH OMOJIOTHIECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJICHCTBUS NPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JIEUCTBUI C y4€TOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEH KaX/I0TO 4jeHa KOJIICKTHBA;



IPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIIITH IUIAH JCUCTBH,
pacmpenensith poiu ¢ Y4ETOM MHEHHMH YYaCTHHKOB, OOCYXXIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaJa M KaXIOrO0 YYaCTHHKAa KOMaH[Ibl B
oOmIHii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

[Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBATh HIEHU C TO3ULUHA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYNMOCTH;

OCYLIECTBIATh IO3UTHUBHOE CTPATETHYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

OBJ1aieHre YHMBEPCAIbHBIMH PeryJaTUBHBIMU ACHCTBUSIMM:

1) camoopranuszauus:

UCTIONb30BaTh OHMOJOTUYECKHE 3HAHUS JUIS BBISBICHUSA MpOOJIeM M UX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUI II€JIEBBIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JCHCTBHSX M MOCTYIIKax IO OTHOLICHMIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATENIBHYIO ACSATEIBHOCTD, BBISIBISATH
po0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSATENIbHO COCTaBJATh IUJIAH PEIHICHHs MNpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATOYTCHHIIA;,

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX [IPEANIOUYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a peLIEHNE;

OLICHUBATh ITPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKONH SPYIULUU B
pa3HbIX 00JIaCTAX 3HAHWW, NOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTElIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENIM;

BJa/JeTh HABbIKAMU  TO3HABATEJbHON  pedrekcun Kak  OCO3HaHUsA
COBEpLIAEMBIX JEHUCTBHUM M MBICIUTENBHBIX IPOLECCOB, MX pE3yJbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPUEMBI pe(IeKCU Uil OLEHKH CHUTYyalluH, BbIOOpa
BEPHOT'O PEILIECHUS;

YMETb OLEHUBATh PHUCKH M CBOEBPEMEHHO IIPMHMMATH PEIIEHUSA 10 HX
CHIKEHHIO;



OPUHUMAaTh MOTHUBBI WU apryMEHThl JPYIMX IpU aHalu3e pPe3yJIbTaToB
NEeATENbHOCTH;

3) npuHsATHE Ce0s M APYTrUX:

IPUHUMATh ce0s, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYrMX IpU aHalu3e pPe3yJIbTaToB
NEeATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € MO3ULIUU JPYTOro 4eJ0BEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl OcBOeHUs mporpammbl COO 1o Ouonoruud Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue i yaeOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALNN U
npeoOpa30BaHUI0 3HAHUM, BUJBI JAESITEILHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PA3IMYHBIX yU4E€OHBIX CHUTyallUiX, a TaKKe B peaibHBIX
KU3HEHHBIX CHUTYallUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3yabTaThl IPEICTABICHBI 10 TOAaM 00yUYEeHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yuyeOHOro mpenmera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKaTh:

c¢(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OUOJOTUU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAayYHOM KapTHHBl MHpa M HAyYHOI'O MHPOBO33PEHMS, O BKIIAJE POCCHUICKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHOU
I'PAaMOTHOCTH Y€JIOBEKA JJIsI PEIICHHS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBATh COJIepKaHUE OWOJIOTMYECKUX TEPMUHOB WM TOHSTHH:
KW3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB M IPEBpaIlCHUE
JHEPrumn), TOMEOCTa3 (CaMOperyJssilus), YpOBHEBAsT OpPraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEAECHHUE (PEPOTYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsl, ILIEHTpaJbHasg JIOTMa MOJIEKYJIsIpHOM Ouosnoruu), 3akoHsl (I
Mengpens, T. Moprana, H. 1. BaBuiosa) u ydenus (o0 meHTpax MHOrooopasus u
MPOUCXOXKJCHUS KyJIbTypHbIX pactenuii H. M. BaBuioBa), onpeaensiTe TpaHUIIbI
UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLIECCOB W SIBJICHWMW, OpraHU3alys U IPOBEJICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEyEMbIMU BEJIMUYUHAMH, OOBICHEHHE TIOTYYEHHBIX



pe3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHATHUN, TEOPUH U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOIOKJIETOUHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILECTB M IPEBPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIBHOIO pa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATh MOJyUYEHHbIE 3HAHUS AJi1 OObSACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBICHUMN, JJISl MPUHATUS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJpl0 oOecreyeHus Oe30MacHOCTH CBOETro 3/10pOBbS M 3/10POBbs
OKPYKAIOIIMNX JIOACH, COOMII0IEHUSI HOPM I'PaMOTHOTO TTOBEICHHUS B OKpPY>KaroIIen
OPUPOAHON cpele, MOHMMAaHuE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBpEMEHHOM  Ouosiornn W OHMOTEXHOJOTMH A palMOHAJIbHOIO
IPUPOIOTIOIb30BAHUS;

YMEHUE pellaTh 3JIEMEHTAPHBIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleJOBaHUE, COCTaBISATh CXEMBbI
MOHOTMOPH/IHOTO CKPEIIMBAHMS JJIsl IPEJCKa3aHMsl HacleAOBaHUS MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IpPAKTHUECKHE paboThl, cOOIHOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1a0opaTOPHBIM 000pPYI0BaHUEM;

YMEHHE KPUTHYECKH OIEHUBAaTh W HHTEPIPETUPOBATH HHOOPMALIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYK IICEBJOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpMAaLUY, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIENOBAaHUN B OHOJIOTHH,
MeIUUMHE, ONOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111251 OMOJIOTMYECKYH0 MH(POPMALUIO U3 HECKOJIBKMX MCTOYHUKOB, FPAMOTHO
VCIIOJI30BATh NOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» ¢ 11
KJlacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HAyYHOIO
3HAHHUSA ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa MU HAYYHOI'O MHPOBO33PEHMS, O BKIIAJE POCCHUICKHUX U
3apyOeXKHBIX YUYEHBIX-OMOJIIOTOB B pPa3BUTHE OHOJOTUH, (YHKIIMOHAIHHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEIICHUs AKU3HEHHBIX 3aa4;

YMEHHE pacKphIBaTh COAEpKaHUE OMOIOTrMUYECKMX TEPMUHOB U MOHATHI: BUJ,
HOMYJIALMS, T€HO(POHJ, 3BOJIOLUSA, ABWXKYIIME CHIIBl ((aKTOpBI) HBOJIIOLINHY,
IPUCIIOCOOJICHHOCTh OPTaHMU3MOB, BHJI000pa30BaHME, HKOJOTHMYECKUe (HaKTOpH,



IKOCHUCTEMa, MPOAYLEHTHI, KOHCYMEHTBI, pPEIyLEHThl, UEeNu MUTaHUS,
AKOJIOTHYECKas TpamMua, OMoreoeHos3, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUs DBOJIONHMU), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponsimeBoro cxoxacta K. M. bapa, uepenoBaHus TIaBHBIX HampaBlIeHUH U
nyteit sBomoru A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPENIeNATh TPAHUIIBI HX PUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOJJAMHA HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAONIOACHUE U
OTMCaHME >KUBBIX CHCTEM, IPOIECCOB U SIBICHUI, OpraHU3als W IMPOBEICHHE
OMOIOTUYECKOTO  JKCIIEPHMEHTAa,  BBLABIDKEHHE  THIIOTE3bl,  BBISBICHHE
3aBHCUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBICHEHHE MOIYyUYECHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYUHBIX MOHSATHUH, TEOPUH U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU MOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIACTATh CYUIECTBEHHBIC TNPU3HAKUA CTPOCHHUS OHOJIOIMYECKUX
OOBEKTOB: BHJOB, MOMYJALUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOT€OIIEHO30B U  JKOCHUCTEM, OCOOCHHOCTH TMPOIECCOB: HACIEIACTBEHHON
W3MEHYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUS, MPHUCIOCOOJICHHOCTH
OpPTraHU3MOB, JEHCTBHS DJKOJOTMYECKUX (DAKTOPOB Ha OpraHU3MBI, IEpEeHoca
BEIIECTB M TIOTOKA HHEPIMU B HKOCHCTEMAaX, aHTPOINOTCHHBIX W3MEHEHUH B
IKOCHUCTEMAX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHOTeOXUMHUYECKUX
IIUKJIOB B Omocdepe;

YMEHHE MPUMEHSTh MOJyUYEeHHBbIC 3HAHUS A1 OOBSACHEHUS OMOJIOTUYECKUX
IPOILIECCOB U SIBIICHUH, JJISi MPUHATUS MPAKTUUYECKUX PELICHHUH B MOBCEIHEBHON
KHU3HH C IIeNbpl0 o0ecreyeHus Oe30MacHOCTH CBOETO 3/I0pOBbS M 3I0POBbS
OKPYKAIOIIMX JIOACH, COOMII0IEHUSI HOPM I'PaMOTHOTO TTOBEICHHUS B OKpY>KaroIIen
IPUPOJIHON cpene, MOHUMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTHXKCHUN
COBPEMEHHOM OMOJIOTHHU AJISl PallMOHAIBHOTO MPHUPOJIOTIONb30BAHUS;

YMEHHUE pelaTh dJIEMEHTApHbIE OMOJIOrMYecKHe 3a7add, COCTaBIATH CXEMbI
MEepEeHOCca BEIIECTB U PHEPTUU B IKOCUCTEMax (LIeTH MUTaHuUs);

YMEHHE BBIMOIHITH J1A0OpAaTOPHBIE M MpPAKTHUYECKHE paloThl, COOIIOAATH
npaBuiia Ipu paboTe ¢ yueOHBIM U 1a0opaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTUYECKH OILEHMBATb W HWHTEPIPETUPOBATH HH(POpMAIUIO
OMOJIOTUYECKOTO  COJCpXaHMsA, BKIIOYAIONIYI0 IICEBIOHAyYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpelIcTBa MAacCOBOM MHGOpPMAIINKU, HAYYHO-TIOMYIIPHBIC
MaTepuaibl),  paccMaTpuBaThb  TJ00aldbHBIE  JKOJOTHUECKHE  MPOOJIEMbI
COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIIECHHIO K HUM COOCTBEHHYIO ITO3UIIHIO;

YMEHHE CO3/laBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOUICHHS,
0000112 6MOJIOTHYECKYI0 MHPOPMALIUIO M3 HECKOJBKHX MCTOYHUKOB, TPAMOTHO
VCII0JI30BATh NOHATUIHBIN armapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne i/ P KouTpoasn IIpakTHyeck (udpp )
NPorpamMmsblI Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoTsbl
pecypcsl
bu6mmoreka [{OK
! brosorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl U UX OpraHu3aIus 1 bubmorexa HOK
P H https://m.edsoo.ru/7f41¢292
3 XUMHYECKUN COCTaB M CTPOCHUE KIIETKH 8 1 bubmorexa HOK
p https://m.edsoo.ru/7141¢292
bu6mmoreka [IOK
4 XK 6
MBHEACATEILHOCTD TICTHH https://m.edsoo.ru/7f41¢292
5 Pa3zMuoxeHne 1 HTHAMBUAYATbHOE Pa3BUTHE 5 1 bubnmnoreka [JOK
OPTaHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 I3MEHYNMBOCTD g 15 bubmuorexa [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuus opranu3moB. OCHOBBI 3 bubnuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmmoreka [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 4




11 KUIACC

KouunyecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aejioB H TeM uudpoBLIe
Ne ni/m P Kontpoabusl | IIpakTHyeckn (up )
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
e padoThI e padoThbl
pecypchl
bu6mmoreka [IOK
1 9 3] 9 1
BOTIOIMOHHA DHOJOTHA https://m.edsoo.ru/7f41cc74
Bo3nukHOBEeHME U pa3BUTHE )KU3HU Ha bubnmnoreka [JOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpy Karolas cpeaa 5 1 bubmmorexa TOK
p Py p https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Co00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmmoreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 34 0 2.5







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KosnuuyectBo yacos DJIEeKTPOHHbIE
JlaTa
KouTtposn uugposbie
Ne n/m Tema ypoka IpakTHyec H3y4YeH
Bcero HbIe o0pa3oBaTe/bHbIE
KHe paborpl | HdA
padoTsbI pecypchl
bu6nmoreka [JOK
1 buonorus B cucreme Hayk 1 08.09 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl TO3HAHUS )KUBOW MTPUPOIBI.
) [TpakTuyeckas padora Ne 1 | 0.5 15.09 bu6nuorexa [IOK
«HMcnonp30BaHue pa3IMYHbIX METOLOB IIPU ' ' https://m.edsoo.ru/863e6122
M3y4YeHUU OMOJIOTHUECKUX 0OHEKTOBY»
3 buonornueckue CUCTEMBI, MIPOLIECCHI U UX 1 .09 bubnnoreka [JOK
U3y4eHHE ' https://m.eds00.ru/863¢6564
4 XUMUYECKHN cOCTaB KJIETKU. Bosia u | 26.09 bu6mmorexa [IOK
MHHEPAIBHBIE COJIA ' https://m.edsoo.ru/863e674¢
bu6mmorexa [IOK
5 b .C 0 1 06.10
CITCH. - OCTAB 1 CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
depMeHThl — OMOJIOTUYECKHE
karanu3atopsl. JlaboparopHas padora Ne 1
6 «M3yuyeHne KaTaIuTUYECKONM aKTUBHOCTH 1 0.5 13.10 bubmmorera [IOK
Y ' ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTamas3bl)»
bu6nuorekxa [JOK
7 Yraesonsl. JInnuasl 1 20.10
g A https://m.eds00.ru/863e6870
8 Hyxneunossie kucinorsl. AT® 1 10.11 bu6muoreka [IOK




https://m.edsoo.ru/863e6d5¢c

I/ICTOpI/IH " MCTObI U3YUCHUA KIICTKH.

bu6mmoreka [IOK

9 17.11
Knerounas teopus https://m.edsoo.ru/863e6e88
10 KineTtka xak negocTHas )KHBasg CHCTEMA 24.11
CrtpoeHue 2yKapuOTHYECKON KIIETKH.
Jlabopartopnast pa6ota Ne 2 «3yuenue
. bu6nuoreka [JOK
CTPOEHHUSI KJIIETOK PACTEHUM, KUBOTHBIX,
11 5 5 . 0.5 01.12 https://m.eds00.ru/863e61f0
TPHIDOB H HAKTCPHH HOA MIKPOCKONOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax 1 ux
OITCaHUEY
bu6nuoreka [JOK
12 006 §] 08.12
MCH BEIICCTS M METAb0H3M https://m.edso0.ru/863e766¢
bu6nmorexa [JOK
13 ()] . X 15.12
OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7¢98
bu6nuoreka [JOK
14 9 i1 00 22.12
HEPTCTIHCCKII OOMEH https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [leneHue
KieTku. Mutos. JlabopaTopnas padora Ne 3
15 «HaOmronenre MuTo3a B KJIETKaX KOHYUKA 0.5 29.12 Bubmiorexa IJOK
8 ) ' https://m.edsoo.ru/863e7dc4
KOpEeIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenaparax»
16 buocunres 6enka. Peakuust MaTpuaHOTO 1501 bubnmnorexa [JOK
CHUHTE3a ' https://m.eds00.ru/863e796¢
bu6nuoreka [JOK
17 Tpaxcistuss — OnocuHTE3 O€elKa 19.01
p H https://m.edso0.ru/863e796¢
bu6mmorexa [IOK
18 Hexnerounsie hOpMBI JKU3HU — BUPYCHI 26.01
Gop Py https://m.edsoo.ru/863e7540
19 ®opMbl pa3MHOKEHHSI OPTaHU3MOB 02.02 bubnuorexa [JOK




https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e83 1e

bu6mmorexa [IOK

20 Metio3 09.02
https://m.edsoo.ru/863e7f4a
OObpazoBaHue 1 pa3BUTHE MOJIOBBIX KIETOK.

)1 OmnogotBopenue. JlabopatopHas pabota 0.5 16.02 bubnmnoreka [JOK
Ne 4 «3yuenune cTpoeHHUs TOJIOBBIX KIETOK ’ ' https://m.edsoo.ru/863e81b6
Ha TOTOBBIX MHUKpOIIpenapaTax»

bu6nuoreka [JOK
22 NunuBuayansHOE pa3BUTHE OPTAHU3MOB 24.02
A y p p https://m.edso00.ru/863e8436

7 I'eneTnka — Hayka O HaCJIEACTBEHHOCTH U 02.03 bubnnoreka [JOK
U3MEHYUBOCTHU ' https://m.edsoo.ru/863e862

4 3aKOHOMEPHOCTH HaCIEAOBaHUs 10.03 bubnuorexa [JOK
MPU3HAKOB. MOHOTMOPHIHOE CKpEIINBaHUE ' https://m.edsoo.ru/863e8878

)5 JurubpuaHoe ckpemuBaHue. 3aKoH 16.03 bubnmnoreka [JOK
HE3aBUCUMOT0 HACJIEAOBAHUS IPU3HAKOB ' https://m.edsoo.ru/863e89a4
CuernieHHOE HacleZJ0OBaHUE PU3HAKOB.

Jlabopartopnast pabota Ne 5 «3yuenue
bu6nuorexa [JOK
26 pe3yIbTaTOB MOHOTHOPHUIHOTO U 0.5 23.03
https://m.eds00.ru/863e8c60
TUTUOPUTHOTO CKPEIIUBAHUS Y APO30(PIUITBI
Ha FOTOBBIX MUKpOIIpenapaTax»

7 ['eneruka nmomna. HacnenoBanue mpu3HaKoB, 06.04 bubnmnorexa [JOK
CLEIUJIEHHBIX C TIOJIOM ' https://m.eds00.ru/863e8c60
N3menunBocTh. Henacnencreennas
M3MEeHYUBOCTh. JlaboparopHas padota Ne 6.

. bubmuoreka [JOK

28 N3yuyenne MoaupUKaMOHHOMN 0.5 13.04

W3MEHYHMBOCTH, TIOCTPOCHUE
BapHAIMOHHOIO PsAJia U BApUAMOHHOU

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




KpHUBOID»

HacneacrseHHas N3MEHUYNBOCTb.

79 Jlaboparopnas padota Ne 7. «AHanu3 | 0.5 20.04 bubmuorexa [JOK
MyTaluii y 1po30(uiIsl Ha TOTOBBIX ' ' https://m.edsoo.ru/863e8efe
MHUKpOIpenaparax»

bu6mmorexa [IOK
30 r 1 27.04
CHETHIA HeToBeka https://m.edsoo.ru/863e8d78
PezepHblil ypok. O00011€HNE 110 TEME

31 «HacnencTBeHHOCTh ¥ U3MEHUYMBOCTD 1 04.05

OpraHU3MOB»
bu6nuoreka [JOK

32 1 11.05
(Cenexust Kax Hayka u npouece https://m.edsoo.ru/863e9214

1 MeToab!l U JOCTUXKEHUSI CENEKITNU | 18.05 bu6mmoreka [IOK
pacTEHUH U KUBOTHBIX ' https://m.edsoo.ru/863e9214

bu6 OK

34 buoTtexHoOrns Kak 0Tpacib MPOU3BOICTBA 1 25.05 hgpg;ifg;fm/%k%%

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KUIACC

KonuuyectBo yacos DJIEeKTPOHHbIE
JlaTa
Ne n/m Tema ypoka Kontpo IpakTnyec H3y4YeH unpposrre
Bcero HbIe o0pa3oBaTe/bHbIE
KHe paborpl | Hd
padoTsI pecypchl
N bubmuoreka [JOK
1 OBOIOIUSA U METOIbI €€ U3YUCHUS 1 04.09 httos://m.edsoo.rw/S63ea20e
) Hcropus pa3BUTHS IPECTaBICHUN 00 | 11.09 bubnnoreka [IOK
SBOJIFOLIAN https://m.edsoo.ru/863e€9570
bu6nmoreka [JOK
3 Mipospomos ! 18.09 https://m.edsoo.ru/863e9¢cle
[Tonynsuus kKak I€eMEeHTapHas eIMHUIA
4 BUJA ¥ BomoIMH. JlaboparopHas paboTa | 0.5 25 09 bubnmnoreka [JOK
Ne 1 «CpaBHeHuE BUIOB 1O https://m.eds00.ru/863e99¢6
MOP(}OIOrHIecKOMy KPUTEPHIO»
5 JIBroKymye cuisl (3J1IEMEHTapHbIE 1 02.10 bubnnoreka [IOK
(akTOpbI) IBONIOINH https://m.edsoo.ru/863e9da4
N bubmuoreka [JOK
6 EcrecTBenHbIi 0TOOp 1 €ro popmbl 1 09.10 https://m.edsoo.ra/863e9ed0
PesynbTars! 3Bomonuu:
MPUCTIOCOOTIEHHOCTh OPraHU3MOB U
7 BHU1000pa3zoBanue. Jlaboparopnas pabora | 0.5 16.10 bubnmnorexa [JOK
No 2 «Onucanne mpucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
OpraHusma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
8 HamnpaBnenus u myTu Makpo3BOJIIOLIMT 1 23.10 bubmorera [IOK

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




9 Heo6paTHMOCTL 3BOJIOIIUHA 06.11
10 Ucrtopus sxu3nu Ha 3emiie U METObI € 13.11
U3Y4CHHUS
1 ['MnoTe3bl NpOUCXOXKACHUS )KU3HU Ha 20.11 bu6nuoreka [IOK
3emite https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emMie 1o 3pam u 2711 bubnuorexa [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOIIOIUU
. pHaCTI/ITeHLHoro Y ’KUBOTHOTO MHPA. BuGmiorexa LOK
pakTHueckas padota Ne 1 «I/I3z/qune 0.5 04.12 https://m.odsoo.rw/863ea8be
HCKOIIA€MBbIX OCTATKOB PACTEHHU U
KUBOTHBIX B KOJIIEKIIUSIX)
14 CoBpeMeHHast cucTemMa OpraHu4ecKoro 11.12 bubnuorexa [JOK
MHpa https://m.edsoo.ru/863ea48e
bubnmnoreka [JOK
15 DBOJIIOLMS YeTIOBEKa (AaHTPOIIOTEHE3) 18.12 https://m.edsol_.[ru/863eac2c
16 JBmxyuue cuibl ((hakTopbl) 25 1 bubnnoreka [JOK
aHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUM IBOJIOLMH YEIOBEKA 15.01
18 UYenoBeueckue packl ¥ MPUPOIHBIC 22,01 bubnmnorexa [JOK
aJlarTalyy 4eJoBeKa https://m.edsoo.ru/863eaeca?2
PezepHblil ypok. O0o01IeHNE 110 TeMe
19 «BO3HHUKHOBEHUE U PA3BUTHE KU3HU HA 29.01
3emie»
20 DKOoJorus Kak HayKa 05.02
21 Cpensl 00MTaHUS U IKOJIOTHIECKUE 12.0 bubnmnorexa [JOK

(bakTopbl

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




Abuotnueckue akropsl. JlaboparopHas
pabota Ne 3. «Mopdomnoruueckue
0COOEHHOCTH PaCTeHMH U3 Pa3HbIX MECT

bu6nmoreka [JOK

22 0.5 19.02
oburtanusi». Jlabopatopuas padora Ne 4. https://m.edsoo.ru/863eb10e
«BnusiHue cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYyCa»
bu6mmoreka [IOK
23 buoTtnueckue gpakTopsl 26.02
¢ P https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyssnun. [Ipaktudeckas padora Ne 2
24 YU 1P Pabor 0.5 05.03
«ITocYET MIIOTHOCTH MOMYJISIITUN pa3HbIX
BHJIOB PaCTEHUI»
bu6mmorexa [IOK
25 Coo0bmiecTBa OpraHu3MoB — OHOLIEHO3 12.03
Hl P H https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 19.03 bubmorexa LOK
https://m.edsoo.ru/863eb46a
OCHOBHBIE TOKA3aTENN HKOCUCTEMBI. Eu6 110K
nonmorexa
27 Dkonornueckue nupamuasl. CBoiicTBa 26.03
pamua https://m.edsoo.ru/863eb5fa
skocucreM. Cykieccus
28 IIpupoIHBIE S3KOCUCTEMBI 09.04
29 AHTpONIOT€HHBIE YKOCUCTEMBI 16.04
30 buocdepa — rimobanbHas 3xocucTeMa 53.04 bubnnoreka [JOK
3emun ' https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 30.04 bubnuorexa [JOK
ouochepsl ' https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3eman 07.05
CocyiiecTBoBaHUE TPUPOBI U
33 ym pupon 14.05 bubnuorexa [JOK

YCJI0BCUCCTBA

https://m.edsoo.ru/863ebale
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PesepBHbIit ypok. O000IIEHNE TEMBI
«Co00111ecTBa ¥ IKOJIOTUIECKHE CUCTEMBD»

21.05

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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2.5







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 151325621799860972593249704829105498913750279383
Bnageney baibkurutoe Algap BnagumupoBuy

OeicTevTened C 26.03.2025 no 26.03.2026
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