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INOACHUTEJIbBHASA 3AIIMCKA

[Ipu pa3paboTke TporpamMmbl MO OHOJIOTHMH TEOPETHYECKYIO OCHOBY IS
ompeeNieHUs] TOAX00B K (OPMHPOBAHUIO COJACpPKAHUS YYeOHOTO TpenMeTa
«buosorus» coctaBWIM: KOHIENTyalbHbie TmonoxkeHus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1I€JIeil, CcoJepkKaHusl, pe3ylbTaToB OOy4YEeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MTOJIOKEHUS 00 OOITUX MENISIX U
MPUHITUIIAX, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETro
obOmero oOpasoBanuss B Poccuiickoit ®enepanuu, a TakXKe TMOJOXKEHUS O
crienrdurke OUOJOTUH, €€ 3HAYCHUH B MO3HAHUU KUBOW MPUPOJIBI U 00ECIIEYECHUHN
CYILIECTBOBAHMS 4YesioBeuecKoro oobmiectBa. COINIaCHO Ha3BaHHBIM MOJIOKEHUSIM,
oTpe/ielIeHbl OCHOBHBIE (DYHKITUU MPOTPAMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMma 1o Ouosoruu Aa€T MpeacTaBICHHE O ILeNax, 00 obmen
CcTpaTerud OOy4YeHHMs, BOCHUTAHUS M Pa3BUTHS OOYYAIOLIUMXCS CpEICTBAMU
yueOHoro mnpeamera «buonorusi», omnpeaenser o0s3aTellbHOE MPEAMETHOE
colepaHue, €ro CTPYKTypy, paclpeielieHue TO0 pas3jellaM UM TeMaMm,
PEKOMEHIyEMYIO TTOCJIeI0BATEILHOCTh M3YUEHUSI YIEOHOTr0 MaTepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTUKH 00pa30BaTEIHLHOTO
npoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcs.

B nporpaMmme mno OuHONOTMM TakKe YUMUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4EOHO-ITO3HABATEIBHON
NEeATeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIMXCS TI0 OCBOCHHIO COJICPKAHUS
OMOJIOTHYECKOT0 00pa3oBaHUsI.

B nporpamme no 6uonorun (10—11 kmaccel, 0a30BbIil ypOBEHB) peaTn30BaH
NPUHITMI TPEEMCTBEHHOCTH B M3yYeHUM Owojoruu, Ojaromaps 4deMy B HeH
IPOCMATPUBACTCS HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  LEHHOCTHBIX
OpUEHTALIUNA JTUYHOCTH, SKOJIOTUYECKOTO MBIILIEHUS, IPEICTABIEHUN O 3J0POBOM
o0Opase XKU3HU U OEPEeKHBIM OTHOILIEHHWEM K OKpYXalolleld MPUPOIHON cpele.
[ToaToMy Hapsmy ¢ H3ydeHHEM OOIIEeOHMOIOTHYECKUX TEOPU, a TaKKe 3HAHUU O
CTPOEHUH >KUBBIX CUCTEM PA3HOTO PaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOrpaMMe IO OWOJIOTHH YACICHO BHUMAHHUE HCIOJIb30BAHHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKM3HU VISl PEIICHUS MPUKIIAIHBIX 331a4, B
TOM 4YHCJE: TPO(UIAKTHKYA HACIEIACTBEHHBIX 3a00JIEBAaHHI 4YeIOBEKa, MEINKO-
TEHETUYECKOTO KOHCYJIbTHPOBAHUSI, 000CHOBaHUS HKOJIOTUYECKU
1€JIECO00Pa3HOTO TIOBEACHHUS B OKpYXKAlOled NPHUPOAHONW Cpeie, aHaiu3a
BIIUSHUS XO3SHWCTBCHHOW JCATEIBHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOJHBIX U
HCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHHMS K MPUKIIATHON HAIIPABICHHOCTH
yaeOHOoro mpeamera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBIO OOCCIICUSHHUS



YCIIOBUH IJIsl PEIICHUsT OJTHOW M3 aKTyaJbHBIX 3aj]ad IIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOoTopas Tpennoyiaraer (HOpMHpPOBaHWE y  OOyYaromuXxcs
CIIOCOOHOCTH aanTUPOBATHCA K M3MEHEHHSIM JUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obOecneuuBaeT (HOPMUPOBAHUE Yy OOYYAIOIIUXCS MPEACTaBICHUNU O
HAyYHOW KapTHUHE MHpa, paclupsieT U 00O0OIIaeT 3HaHUS O >KHBOW Ipupoje, eé
OTJIMYUTEIbHBIX TMpPHU3HAKAaX — YPOBHEBOW OpraHM3allMd M 3BOJIOLUHU, CO3HAET
YCIOBUSI  JUJIs: TO3HAHUS  3aKOHOB  JKMBOM  MpUponbl, (GHOPMHPOBAHUS
(GYHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasza
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJIC
Y YETIOBEKY.

Bonbiioe 3naueHne OMOIOTHS UMEET TaKkKe JJIsl PeIIeHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oomero  oOpa3oBaHUsA,  COIUANM3ALNU
obyuaromuxcs. M3yuenue Ouonoruu obecrneurBaeT yciaoBUs sl GOpMHUPOBAHUS
WHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH(QOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET HMHTETpallid OHMOJOTHYECKHX 3HAHUH C
NPEJICTABICHUSIMH U3 JAPYTUX YICOHBIX TPEIMETOB, B YaCTHOCTH, (PU3UKH, XHMHH
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O MpeIHA3HAYECHUH Yy4eOHOro MpeameTra
«buonorus» CcoOCTaBUIM OCHOBY JUIS ONPEICICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHIO €T0 COJCp)KaHUs, TMPEACTABICHHOTO B TMporpamme IO
onooruu.

OT10op conepxanusi yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBJIEH C MO3UIUN KyJIbTypOCOOOPa3HOrO MOAXO0/Aa, B COOTBETCTBUU C
KOTOPBIM OOYyYaloIUecs: MOJDKHBI OCBOUTH 3HAHHS W YMEHUS, 3HAUMMBIC IS
dbopMupoBaHus OOmIEH KyJIbTYPHI, OMNPEICISIONINE aJeKBaTHOE TIOBEICHUE
YeJioBeKa B OKpPY)KAloIIeW MPUPOAHOM cpese, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HH M TIPAKTUYECKON AesTenpbHOCcTH. Oco00€ MECTO B ITOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COJICPKaHMS, KOTOPBIE CIy)KAT OCHOBOH ISt ()OPMUPOBAHUS
MPEACTABJIEHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa U
[IEHHOCTHBIX ~ OPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHW3alUd
OMOJIOrMYeCcKOro 00pa3oBaHMUsl.

CTpykTypupoBaHHe COJEp>KaHUS yueOHOro Marepuana B Mporpamme IO
OMONIOTHH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYCHHS 3HAHUH 00
OTIUYUTETFHBIX OCOOEHHOCTSAX JKUBOH MPUPOBI, O €€ YPOBHEBOW OpraHHU3aIluu U
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BbIJIETICHBI CIIEAYIOIINE COJiepKaTeNbHble TUHUU: «buonorus kak Hayka. MeTo/bl
Hay4yHOro mno3HaHus», «KieTka xak Ouonoruueckas cucrema», «OpraHu3M Kak



Oouonornyeckas cucrema», «CucreMa U MHOTrooOpas3ve OpraHUYeCKOro MHPay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTHY.

[enr m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYPHO-(QYHKIIMOHAIbHOMN
OpraHM3allMd JKMBBIX CHCTEM pa3HOTO paHra M NpUOOpeTeHHe YMEHUM
UCIIOJIb30BaTh ATU 3HAHMS JJII TPAMOTHBIX ACHCTBUN B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3ydeHus: yueOnoro npeamera «buosorus» Ha 6a3oBoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIIEAYIONIUX 3a/1a4:

OCBOEHHE OOYYaIOIIUMHUCS CHCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPUsX,
YUYECHUSX, 3AKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIyKAIIUX OCHOBOM
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpA, O
METOJIaX HAay4YHOT'O MO3HAHMsSI, CTPOSHUHU, MHOI000pa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM PA3HOTO YPOBHS OPraHU3ALMH, BBIAAIOIIUXCS OTKPBITHSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHue y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUIEKTYyaJIbHbIX U
TBOPUECKUX CHOCOOHOCTEW B MPOLECCE aHajdu3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISIOB, WACH M TMOJIXOJOB K HM3YYEHHUIO >KMBBIX CHCTEM
Pa3HOI0 ypOBHS OpraHHU3alUy;

CTAHOBJIEHHE Yy oOOydyaromuxcsi oOmed KylbTyphl, (YHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYXKAIOILIETO
MUpa JKMBOW MPUPOJbl HA OCHOBAaHMM 3HAHWW W OMNbITA, MOJYYECHHBIX IpU
U3y4YeHUU OMOJIOTHY;

dopMupoBaHue y OOYYAIOIIMUXCS YMEHHH WIUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIbHOCTU YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCHHUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI YEJIOBEKOM IKHBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOICHUS STHYECKIX
HOPM IpU IPOBEIEHUN OMOJIOTMUYECKUX UCCIEA0BaHUM;

OCO3HaHUE IEHHOCTH OMOJOTMYECKUX 3HAHUM [IJIi TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbI, AJ11 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

PUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHHM B TOBCEIHEBHOM KU3HU AJIS
OLICHKH MOCJEACTBUN CBOEU JIESITEIHOCTH 10 OTHOLICHUIO K OKPYXKAKOUIEN Cpee,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHHME M COOJIOJIEHHE MEP NPOPUIAKTHKU
3a00s1eBaHUM.

B cucreme cpemnero obmero oGpasoBanus «buomorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCSI 00S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOM 06nacTi «EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.



Peasn3auus BOCIMTATEJBLHOT0 MOTEHIHAIA YPOKOB (YPOUHOU AESTENHbHOCTH,
ayJUTOPHBIX 3aHATUN B paMKaX MaKCHUMAaJbHO JTOMYCTUMOM y4eOHOM Harpys3KkH)
IpEeayCMaTPUBAET:

o MAaKCHMaJbHOE  HCIIOJIb30BAaHME  BOCIUTATENBHBIX  BO3MOXKHOCTEH
cofiepaHusg y4eOHOro mpeamera Juis (OpPMHPOBAHUS Yy OOYdYaIOUIMXCS
POCCHUHCKHX TPaULIUOHHBIX JyXOBHO-HPABCTBEHHBIX u
COLMOKYJIBTYPHBIX IIEHHOCTEH, POCCHICKOTO MCTOPUYECKOTO CO3HAHUS Ha
OCHOBE HCTOPHYECKOTO IPOCBEHICHUS; IMOAOOP COOTBETCTBYIOLIETO
COJIEp)KaHUsl  YpOKOB, 3aJaHUii, BCIOMOTaTEJIbHBIX  MaTEpUAIOB,
POOJIEMHBIX CUTYaIU# JIJIsl 00CYKICHU;

o BBIOOpD METOJIOB, METOJMK, TEXHOJOTWH, OKa3bIBAIOLIMX BOCIUTATEIHHOE
BO3/ICHCTBUE HA JIMYHOCTh B COOTBETCTBUH C BOCIHMTATEILHBIM HEAJIOM,
LENbI0 U 3a/ladaMy BOCIMTAHUS, IIEJIEBBIMU OPUEHTHPAMH PE3yJIbTaToOB
BOCHHUTAHUS; peaJH3alUI0 TMPUOPUTETA BOCIHUTAHUA B  y4eOHOU
JeSITeIbHOCTH;

o TpUBICYCHHE BHUMaHUSA OOYYAIOMIUXCS K IICHHOCTHOMY AacCHeKTy
M3y4aeMbIX Ha ypoKax MpeJIMETOB, SIBICHUN U COObITUN, HUHUIIMMPOBAHNE
OOCYX/IeHUH, BBICKa3bIBAHUH CBOETO MHEHHs, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOILEHUS K U3y4aeMbIM COOBITUSIM, SIBJICHUSAM, JIUIAM;

o TPUMEHEHHUE WHTEPAKTUBHBIX dbopm y4eOHOM paboThI —
MHTEJJICKTyaJIbHBIX, CTUMYJHPYIOIIUX IO3HABATEIbHYI0 MOTHBALHIO,
UTPOBBIX METOJUK, JUCKYCCHH, TAIOMIMX BO3MOXKHOCTh MIPUOOPECTH OMBIT
BEJICHUSI KOHCTPYKTUBHOTO IHAaJiora; IPYMNIOBOM padoThl, KOTOpas y4uT
CTPOUTH OTHOLICHUS M J€MCTBOBATh B KOMAHJE, CIIOCOOCTBYET Pa3BUTHUIO
KPUTHUYECKOTO MBIIUICHHUS;

o TOOYXJeHHe OO0y4arommxcs coOM0JaTh HOPMBI TOBEACHMS, IpaBUIIa
OOIIEHUS CO CBEPCTHUKAMH U I[EJAaroruyeckuMu  paOOTHHUKAMH,
COOTBETCTBYIOIIME  YKJIAAy  0Omeo0pa3oBaTeNIbHOW  OpraHH3allly,
YCTaHOBJICHHUE U MOAECPKKY A0OpOKeIaTeIbHON aTMOC(hephl;

o OpraHMu3alMi0 HAaCTaBHUYECTBA MOTHBHPOBAHHBIX M 3PYAMPOBAHHBIX
oOy4aromuxcsi Hajl HEYCIEeBAIOIIMMH OJTHOKIACCHUKAMH, B TOM YHCJE C
0COOBIMH 00pa30BaTEIILHBIMUA TTOTPEOHOCTSIMY, JTAIOIIETO O0YyJaronuMCs
COLIMAJIbHO 3HAYMMBIH OTBIT COTPYAHUYECTBA M B3aMMHOM OMOIIIY;

o HMHHUIMHMPOBAaHHE W TOJACPKKY HCCIEIOBATENbCKOW AESITENbHOCTU
o0yyaromuxcsi, IUIAHUPOBAHME | BBHIMOJIHEHUE WHAMBHUIYAJIbHBIX |
IPYNIOBBIX TPOEKTOB BOCIUTATEIbHOM HAIIPABICHHOCTH.

Jlns w3ydeHuss Owosorud Ha 0a30BOM YPOBHE CpPEIHEro O00IIero
oOpazoBanust orBoautcs 68 uacoB: B 10 kmacce — 34 uaca (1 yac B
Henemo), B 11 kimacce — 34 gaca (1 4ac B Hezeno).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU ¢ OOIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponr Owonmormu B (QopMupoBaHUM COBPEMEHHOW HAyYHOM KapTHHBI MUpA.
Cucrema OMOJIOTMYECKUX HaYK.

MeTo1bl TO3HAHUSI KUBOM IPUPOABI (HAOIIOAEHUE, SIKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, KiacCupUKalms, MOJACIUPOBaHUE, CTaTUCTHYECKas o00padoTka
JTAHHBIX ).

JdemoncTpanuu:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOIBI.

JlabopaTtopHble U NpakTHYecKHe padoThI:

[Tpaktrueckass padora Ne 1. «Vcmonmb3oBaHWE pa3IMYHBIX METOAOB MPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3aIMs.

Xusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ouonoruu. OTinyme
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CBoiicTBa OMOCHCTEM M MIX pa3HOOOpaszue. YPOBHU OpPTaHU3AIUN OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIMA, MOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTreoeHOTHYECKuH ), OMoChepHBIi.

JdemoHncTpanun:

Tabmuibl u cxeMbl: «OCHOBHBIC TIPU3HAKH JKU3HWY», «YPOBHU OPTaHU3AIUU
YKUBOW MPUPOABD).

Oo6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMu4yecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XUMHUYECKHE BJIEMEHTBI: MaKpOJIEMEHTBHI,
MUKpPO3JIeMEeHThL. Bosia 1 MuHEpanbHbIE BELIECTBRA.

@OyHKIMM BOABI M MHUHEpaldbHbIX BewlecTB B KkieTke. lloanepikanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoeHue 0eIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
Hezamenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIM COCTaB. Y pPOBHU
CTPYKTYphI ~O€IKOBOW MOJIEKYJbl (TIEpBUYHAS, BTOpHWYHAs, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBoOicTBa OenkoB. buonornyeckue
GyHKIIUU OCIKOB.



®depmeHTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuHocts. KodepmeHTsl. BuTaMuHbI.
OTnnuus pepMEHTOB OT HEOPraHUYECKUX KaTaIU3aTOPOB.

VYrneBompl:  MoOHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCUpubdo3a),
aucaxapuapl  (caxaposa, JakTo3a) UM mosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
1eJUII0I103a). bruonornyeckue GyHKIIMM YriIeBOI0B.

Jlunuael:  Tpurauuepuabl, QGocoaunuasl, crepounnsl. ['mapoduIbHO-
ruapodobHble  cBoicTBa. buonornueckue QyHkumu sunuaoB. CpaBHEHHE
yIJ€BOJIOB, OEJIKOB U JTUMUA0B KaK HICTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmore: JIHK wn PHK. Hykmeornasr — wmoHOMEpHI
HyKJIenHOBBIX Kuca0T. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u ¢pynkuuun PHK.
Buasl PHK. AT®: ctpoenune u hyHKIIMH.

[{utonorus — Hayka o kietke. KiietouHas teopus — NpuMep B3aMMOAEUCTBHUS
uzael u (akToB B HAYYHOM MO3HAHUU. MeTo1bl U3yUeHUS KIETKH.

Knerka xak 1enoctHas >kuBas cuctema. OOmMe NpHU3HAKU KIIETOK:
3aMKHyTasi HapyxHass mMeMOpana, monekynbl JJHK kak renermueckuii ammapar,
cucTeMa CuHTe3a Oeska.

Tunsl KIETOK: »yKapuoTHuYecKas U Mpokapuotuyeckas. (OcoOeHHOCTH
CTpOEHHS MpoKapuoTHueckor KieTku. Kierounas ctenka Oakrepuii. CtpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >XKUBOTHOM U
IpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢ynkun. [Inazmatuyeckas memoOpana, e€ cBoiicTBa U ¢pyHkiuu. l{lutonnazma u eé
opranounbl. OmHomeMOpaHHbie opraHowabl kieTku: JIIC, ammapar I'onbmxw,
an30CcoMBl. [10yaBTOHOMHBIE OpPraHOW[Ibl KIIETKW: MHUTOXOHIPHUH, ILJIACTUJIBI.
[IpoucxoxjieHne MUTOXOHJApUH W TIacTua. Bunbl mactun. HememOpanHbie
OpraHoubl KJIETKU: PHUOOCOMBI, KJIETOUHBIM ILIEHTp, LEHTPHUOIH, PECHUUKH,
KIyTUKHA. QyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynatopHsiid HeHTp KieTku. CTpoeHue sjpa: sigepHas 000J0uKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrIOpPT BEMIECTB B KIIETKE.

JdemoHncTpanun:

[Toptpetsr: A. Jleenryk, P. I'yk, T. IllBann, M. llnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrpeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmupr u cxembl: «llepuoanueckas Ta0nHIIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonbie kucnotsl. JJHK», «Ctpoenue Monexyibl



ATDy», «CtpoeHre 3yKapuOTUUYECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sipa KIETKN», « Y TIeBOAbD), «JIMIuabD.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHHME MJsi MPOBEACHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENapaThl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHme KaTAIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajla3bl).

Jlabopatopuas pabora Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTCHHUIA,
KUBOTHBIX W OakTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
OIIMCaHUE».

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTa0ou3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JUCCUMUJIISIUSA (PHEPreTUYeCKii OOMEH) — JIB€ CTOpPOHBI €AMHOro IIpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOGHBIN 1 rerepoTpodHbii. Pombs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®ortocunTte3. CperoBas W TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dbotocunTe3a. DPhekTuBHOCTL (hOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emiie. Bausiaue ycnoBuii cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUIA.

XeMocHHTe3. XEeMOCHHTE3UpyoIre O0akTepu. 3HaUYeHHUEe XeMOCHUHTE3a IS
YKU3HU Ha 3eMJIE.

DHepreTudyeckuii oOMeH B KJleTKe. PaciiemieHue BellecTB, BbIJIEJIECHUE U
aKKyMyJMpPOBaHHE OJHEPrud B KJIETKE. OITambl HSHEPreTHUECKOro oOMeHa.
['mukomus. bpoxkenne m ero Buabl. KucinopoaHoe OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OkucnuTenpHOe dhochopunupoBanue. D¢ DHEeKTUBHOCTH
HHEPreTUIECKOro OOMEeHa.

Peakuun wmatpuyHoro cuHTe3a. [eHernueckas wuHdpopmanus u JIHK.
Peanuzanust renetnueckod uHopmanuu B KiIETKe. |'€HETHYEeCKH KOA U €ero
cBoiictBa. Tpanckpunims — Matpuunblii cuate3 PHK. Tpancisius — 6uocunres
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue aMuHOKUCIOT. Ponb pubocoMm B
OonocuHTe3e Oenka.

Heknerounsie ¢popmsbl xu3Hu — BUpychl. ctopus otkpeitus Bupycos (/. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnm pacTteHmii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BHY) — BozOyautens CIIM/la.



OOpatHast ~ TpaHCKpuWIlLMs, peBepraza W uHTerpaza. llpodunakrrka
pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpanuu:

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

Tabmuubr u cxemsl: «Tunbl muTanusy, «Mertabommuzm», «MUTOXOHAPHUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «®Potocunrtedyn, «Ctpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupycs», «baktepuodarn», «CtpoeHue u xku3HeHHbINH UK Bupyca CIIM/a,
oaktepuodaray, «Pemmukarms JTHK.

Oo6opynoBanue: mMoxaenu-anmnkauuu «Yasoenue [IHK w Tpanckpunuumsy,
«buocunres 6enkay, «CTpoeHHe KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokKeHMe M MHAUBUIYAJbHOE Pa3BUTHE OPTAaHU3MOB.

Kietounplii UK, WM SKU3HEHHBIM WK KieTku. MHTepdaza m MUTO3.
[Tpoueccrl, mporekaromue B uHTepdaze. Pemnukanusa — peakuus MaTpUIHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JIMTTON THBIN M TalvIOMJIHBIM  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHMS W  WHIMBHUAYaJIbHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetku — muto3. Craauu mutos3a. IIpouecchl, nmpoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJOTUYECKUI CMBICIT MUTO34.

[Tporpammupyemast rubesb KJIETKU — arnomnTos.

dopmbl pa3MHOKEHUSI OPraHU3MOB: OecIoyioe U 1mojoBoe. Buabl 6ecnonoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- K MHOTIOKJIETOYHBIX,
CcropooOpa3oBaHKE, BEr€TaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KJIOHHMPOBAHHE
OpPraHu3MOB, €0 3HAYCHHE JJIs CEJICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. Ilponeccel, mpoucxoAsiue Ha CTaausax Meno3a.
IloBenenne xpomocoM B Menosze. KpoccuHrosep. buonormueckuit cmbICi U
3HaYCHUE MEHo3a.

["ameToreHes — mporecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHHE M PA3BUTHE TOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30ujl, SIMIEKIIETKa) — CIEePMaTOreHe3 U OBOIECHE3.
OcoOeHHOCTH CTpPOEHUsl ANWLEKIETOK U CHepMaro3ouaoB. OmIog0TBOpEHHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHANIBHOE  pPa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KHBOTHBIX:
npobnieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3Butue. TUIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TpsSIMOe, HempsiMoe (JTMYMHOYHOE). BrusHue



cpenbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YPOJICTBA.

Poct u pazButue pacrteHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAJIUU PA3BUTHSL.

JdemoHncTpanuu:

Tabmuiel u  cxembl: «DOpMBI Pa3sMHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHUi», «BereratuBHOe pa3MHOXKEHUE
pacteHuii», «Jlenenue kietku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Kierounbsiii nukm», «Pemmukanus JTHK», «Murtos»,
«Menosy», «Ilpsmoe u HenpsaMoe pazButue», «l'amMmeroreHes y MI€KONMUTAKOMNX U
4enoBeKka», «OCHOBHBIE CTAIMH OHTOTEHE3A.

O6opynoBanue: MUKPOCKOTI, MHUKpONpenapaTsl «CniepmMaTo30u bl
MJICKOIIATAIOWIETOY, «SHIEKIIeTKa MIIEKONUTAIOIEro», «Kapnokunes B kieTkax
KOpEIIKa JIyKa», MAarHuTHAas MOJEJb-alIuIiMKanus «/lejieHue KIeTKkn», MOJIEIb
JHK, mozaens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 3. «HabGmoneHwe MHUTO3a B KIETKaX KOHYHMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOIPENApATAX).

Jlabopatopuas pabora Ne 4. «/3ydeHwe CTpOEHHS TOJIOBBIX KIIETOK Ha
FOTOBBIX MHKpOIIpenapaTax».

Tema 6. HacsieACTBEHHOCTh 1 K3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Micropus pa3Butus reHeTuku. Ponbs nurosnoruu
¥ OMOpPHOJIOTUM B CTAaHOBJICHWHM TE€HETUKH. BKIaa pOCCHICKHX M 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETHKU. MeToapl TeHeTUKH (THOPUIOIOTHYECKH,
IUTOTEHETUYECKUM, MOJEKYJISIpHO-reHeTuuecKuii). (OCHOBHBIE TI'€HETUYECKHE
NOHATHS. ['eHeTHUecKas CHMBOJIMKA, UCIIOJIb3yEeMasi B CXeMaX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MonHorubpuaHoe CKpelmmBaHue. 3aKOH €IMHO-00pasusi THOPUIOB TEPBOTO
nokojeHusd. IIpaBuno goMuHHpOBaHMS. 3aKOH pACIICIUICHHUS IIPU3HAKOB.
['unoTe3a ynctoTel rameT. [10JIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpelllMBaHWe. 3aKOH  HE3aBHUCUMOIO  HaclieOBaHUs
npu3HakoB.  l[UTOreHeTHYeCKME  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upyouiee ckpenmpanue. Mcnoab30BaHne aHAIM3UPYIONIETO CKPEIIUBAHUS
JUTSI OTIpEIeNIeHUsI TEHOTHUIA OCOOH.

CueruieHHOe  HacienoBaHue Tpu3HakoB. PabGora T. Moprana 1o
CLEIUIEHHOMY HACJIEAOBAaHUIO I'eHOB. HapyleHne cuemnyieHrs reHoB B pe3yibTare
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ eHETHUEeCKnEe KapThl.



['enernka nosia. XpoMOCOMHOE OIpEeNIeHUE Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOrameTHsle W TeTeporaMeTHele opraHu3Mbl. Hacnenosanue
IIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHibl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MO (PUKALIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psia M BapuallMOHHAs! KpUBas.
Hopma peakumnn npusHaka. Koamd4ecTBEHHBIE M KAaYECTBEHHBIE NPU3HAKA M HX
HOpMa peakimu. CBOMCTBAa MOIU(PUKAITMOHHON H3MEHYUBOCTH.

HacnencrBennasi, winM TEHOTHIHMYECKas, W3MEHYMBOCTb. KomMOMHAaTHBHAS
U3MEHYMBOCTh. Mei03 W TOJIOBOM TMpolecc — OCHOBa KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTallnoHHasi ”3MEHYMBOCTh. Knaccudukanus MyTaluii: reHHbIe,
XpOMOCOMHBIE, FTeHOMHBbIE. HacToTa U MPUYMHBI MyTallMid. MyTareHHble (JakTOpHI.
3aKOH TOMOJIOTMYECKUX PSAIOB B HacieacTBeHHoU n3menunBoctr H. Y. BaBunogsa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enernka yenoseka. Kapumorun denoBeka. OCHOBHBIE METOJbl T'€HETHKHU
YyeJIOBEKA: reHeaJornuecKuil, OJIM3HEIOBBIN, IUTOICHETUYSCKHI, OMOXUMHYECKHI,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIPEJEIICHHE TEHOTHUIIA:
IIOJJTHOTEHOMHOE CEKBEHUPOBAHNE, I'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[1I1P-ananu3a. HacnenctBenHble 3a0ojieBaHMS 4YEIOBEKAa: TI'CHHBIE OOJIC3HH,
00JI€3HM C HACJIEICTBEHHOW NPEapacIoyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comatnyeckue M reHeparuBHble MyTanuu. CTBOOBBIE KIETKU. [IpMHIHAIBL
3I0pOBOT0 00pa3a *KU3HU, AUATHOCTUKH, MPOPHIAKTUKH U JICUCHUS TEHETUYECKUX
Oone3Heil. Menuko-reHeTH4eckoe KOHCYJIbTHpPOBaHHE. 3HAaYCHHE MEAUIIMHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICUCHUH TeHETUYECKUX 3a00JIeBaHUI YeJIOBEKA.

JdemoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuiios.

Tabmuumbr w  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAaHWE ©  €T0
LIUTOTCHETUYECKAs] OCHOBa», «3aKOH pACIICIUICHUS M €r0 LUTOIE€HEeTUYeCKas
OCHOBa»,  «3aKOH  4YHUCTOTBl  ramer», «JluruOpupHoe  CKpelIMBaHUEY,
«luronornueckue  OCHOBbI ~ JUIMOPUIHOTO  CKpeluBaHus»,  «Meio3y,
«B3auMoznencTBue ajIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapTbl pPacTEHUH,
KUBOTHBIX M YeEJOBEKa», «l'eHeThka moiyia», «3aKOHOMEPHOCTH HaCJEI0BAHMS,
CUEIUICHHOTO ¢ Tmojom», «Kapuotumsl dYenoBeka H KUBOTHBIX», «Buasl
U3MEHYUBOCTHY», «MoaudukannoHHas HW3MEHUYUBOCTH», «HacinenoBanue pesyc-
dakTopar, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3BMEHYUBOCTD.

ObopynoBanue: MoJeIH-aNIUIMKANN «MOHOTHOPUIHOE CKpPEIIUBAHUEY,
«Hemonnoe nomunupoBanue», «Jurubpumnoe ckpemmBanue», «llepexpécr



XpOMOCOM», MHKPOCKOIl WU MHKporpenapaT «/lpo3zodpuna» (Hopma, MyTauuu
(GbopMBI KPBUIbEB U OKPACKH Telia), repbapuii «['opox moceBHO.

JlaGopaTopHble U MpaKkTHYECKHEe PadoThI:

JlabopaTtopHas pabora Ne 5. «l3ydenue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUTHOTO CKPEIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOITpENapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHue Moau(pUKaIMOHHOW U3MEHUYUBOCTH,
MOCTPOEHUE BapUALMOHHOTO PsAJIa U BApUAIMOHHOU KPUBOW».

JlaGoparopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uisl Ha TOTOBBIX
MUKpPOIIpenapaTaxy.

[Tpaktueckass pabora Ne 2. «CocTaBieHHWE U aHAIW3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W MPOUECC. 3apOKICHHUE CEJNEKUIUH U JIOMECTUKALIMS.
Yuyenue H. W. BaBwimoBa 0 T1IeHTpax TNPOUCXOXKIEHUS H MHOTO0Opa3us
KyJIbTYPHBIX pacTeHul. LIeHTpbl MpPOMCXOXKIECHHUSI AOMAIIHUX *KUBOTHBIX. Copr,
nopoza, IITaMM.

CoBpeMeHHbIE METO/IbI CeeKIUU. MacCoBBIM U MHAMBUIYAJbHBIA OTOOPHI B
CEJEKUMHA pacTeHUH M KUBOTHbIX. OIlEHKAa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras muHug. CKpemMBaHUE YHCTHIX JIMHUM.
['ereposuc, wnu rubpuanas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUAMHT.
Otnanéunas rtubpuau3anuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
MOJYYEHHE TOJMIUIOUIOB. JIOCTMIKEHHSI CENEeKIUU paCTeHUM, MXUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTtexHosoruss kak orpacib NTpPoU3BOJCTBA. ['eHHas HMHKEHEepHs. ITarllbl
co3nanusi pexomOuHanTHOM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kierounbie KyiabTypbl. MUKpPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUU.
KiloHupoBaHWe BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue U dtudyeckue  npoodimempl. MO —  reHeruuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanumu:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneyenko, M. .
NBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHui», «llopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «Otnanéunas rudpuauzanus», «Padotel akagemuka M. ©. BanoBay,
«Ilomumnounus», «OO0beKTH OuoTexHonorun», «Kierounsie KyiabTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHUe U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISKU TUIOJ0B U KOPHETIIIO0B TUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repdapuit «CenbCKOX035UCTBEHHBIE PACTCHHUS.



JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypcusi «OCHOBHBIE METOABI M JOCTHXKCHMS CEJIEKLMM PACTEHUH U
KUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHLUIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaTOpHIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[TpennochlIku BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUHM. OBOJIIOLUOHHAA
Teopusi U €€ MecTo B OHMONOrvH. BriusiHue 3BOJIOIMOHHON TEOpUM HA pPa3BUTHE
OHMOJIOTUU U APYTHX HAYK.

CupnerenbctBa 3BoitoLuu. IlaneoHTosorndyeckue: IMocCiIe€OBaTEIbHOCTD
NOSIBJIEHUS BHUJOB B HaAJEOHTOJIOIMYECKON JIETOMMCH, MEPEXOAHBIE (POPMBI.
buoreorpagudeckue: cxoacTso 1 paznuuue (payH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHUecKrue: CXOACTBA W pa3inuvs 5MOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
pYJMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEH y BCeX
OpraHU3MOB.

OpomounoHHas teopus Y. JlapBuna. Ilpeanocbuikyn BO3HUKHOBEHHS
napBUHM3MA. J[BIKyIIME CHUJIBI 3BOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE IIPU OTPAHMUYEHHOCTU PECYPCOB, HEONPENECIEHHAs U3MEHUYHUBOCTD,
O0opb0a 3a CyIlIeCTBOBAaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boroluu (CTD) u €€ OCHOBHBIE NOJIOKEHMS.

Muxkpososrorus. [lomynsanusa Kak eIMHUIA BUAA U SBOJIIOLINU.

JBroxynie cuibl ((akTopbl) SBONIOIUM BUAOB B IpHUpoje. MyTallMOHHBIHI
OpoLecC W KOMOMHATHBHAs W3MEHUYMBOCTb. llomynsiliMOHHBIE BOJHBI U Apeid
reHoB. M3onauus u murpanus.

EctrectBenHblii 0oTOOp — HampaBisitonmii  (aktop 3BomonuA. DoOpMbI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpraHU3MOB Kak pe3ysbTaT dBomonuu. llpumepsr
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMop(03bl U HANO-aAaNTaLUH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOIOTHIECKOE.

MaxkposBomtorusi.  Dopmbl  3BomonMu:  (QUIETHYECKAs, JUBEpreHTHas,
KOHBEPreHTHasl, napajienbHas. HeoOpaTuMoCTh 3BOIIOLUY.

ITpoucxoxaeHrne OT HecleUHaaIu3upOBaHHbIX Npenkos. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paaualys.

JdemoHncTpanun:



[Toptpetsl: K. JIlunueit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mroiep, A. H. CeBepios.

Tabnuubl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiey, «3apoAbIln
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbl  O0OpbObI 32
cyliecTBoBaHHe», «EctecTBeHHBIM 0TOOpY», «MHOrooOpasme COpTOB PAaCTEHUII»,
«MHorooOpazue  MoOpoJ  KUBOTHBIXY, «Ilomymsiuum»,  «MyTtanuoHHast
U3MEHUYHUBOCTBY, «Apomopdo3b», «Ununoamantamumuy, «OOmas aereHepanus»,
«/IBmkymue cunsl dBomonum», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucnocobieHHOCTh OpPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BHUI000PA3OBAHHE.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUIOMOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABICHHS 3BOJIIOLMU», 00bEMHAsS MOJENb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuyeckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHui», wonenp anmmkanus «llepekpéct
XpOMOCOM», BJaxHble Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Burtue
JSTYIIKWY, MUKporpenapat «/Ipozodpuna» (Hopma, Myrauuu (HOpMBI KPbUIbEB U
OKpacKH Teja).

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHue BUIOB MO MOP(OJIOTHYECKOMY
KPUTEPHUIO».

JlabopaTtopHas padota Ne 2. «Onucanue mpuUCIIOCOOIEHHOCTH OpPTaHU3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE KU3HU HA 3emuie.

JloHaydHble TpPEACTABICHHUS O 3apOXKICHUM >KU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 M NaHCHepMusa. XHUMHUYECKas
3BOJIIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKACHNE XUMUYECKOU IBOMIONNH. HavanpHbIE 3Tanbl
ouosiorndyeckor sBosoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE IPOTOKJIETKH. lIepBble KIETKM M HMX 3BOJIOLUA.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emie mo 3paMm u nepuoaam. Kartapxeil. Apxeickas u
npoTepo3oiickass dphl. Ilanmeosoiickas 3pa u €€ TepuOAbl: KEMOPHUMCKUM,
OPIAOBUKCKHUH, CUITYPUHUCKHM, JEBOHCKNAM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Meso301icKas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOMU.

KaliHo3o1ickas 3pa W €€ mnepuoApl: NaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KJIuMaTa M reoJIOrMYecKuX mnpoueccoB. OCHOBHBIE ATarlbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
*KUBOTHBIX. [TosiBJIEHUE, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEecKOro Mupa Kak OTpaxkeHue 3BooUHH. (OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

DBoJIOLIMS YelloBeKa. AHTPOIIOJIOTUsS KaK Hayka. Pazputue npencraBieHuid o
IMPOUCXOXKJIEHUHU YeJoBeKa. MeToasl u3ydeHusl aHTpororeHe3a. CXojicTBa u
pa3nuyus 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

HBuwxkymme  cuibl  (pakTopel) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBeHHbI 0TOOp. OOuiecTBeHHbII 00pa3  JKU3HH,
U3TrOTOBJICHUE OPYIUH TpyAa, MbIIUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU SBOJIOLMU YEJIOBEKA: aBCTpalIONUTeKH, Yenosek
ymensli, Yenosek mnpsamMoxomdammi, YenoBek Heanaepranbckui, UYenosek
pa3ymHbli. Haxonku HCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00JacTb
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO M0O3ra, 00pa3 KU3HU, OPY/IHUS.

UYenoBeueckre packl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOMNEOM]IHASA
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAS
(a3maTcko-amepukaHcKkas).  YepTel  NPUCHOCOOJEHHOCTH  IpEICTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHUSA. EJIMHCTBO 4YeJIOBEYECKHX pac.
Kputuka pacusma.

JdemoncTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmuupel u cxembl: «Bo3nukHoBeHHe COJHEYHOM CHCTEMBI», «Pa3BuTHE
opraHuyeckoro mmupay», «PactutenbHas kieTka», <«OKUBOTHasi  KIeTKay,
«IIpokapuoTnueckass kierka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AaHATOMHYECKHX 4YE€pT CTPOCHUS YEJOBEKa U YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMYECKHX  HAXOJOK  MpPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «pesHue moan», «llepsbie
COBpPEMEHHBIE JIIOJIN», «YemoBeYecKrue paco».

O6opynoBanue:  mynsixu  «lIpoucxoxnaenue  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLA, KPOMAHBOHIIA), CIICNIKH WJIU
U300paKeHUs] KaMEHHBIX OpPYAHM MEepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH MCKOTAEMbIX KUBOTHBIX Y PACTEHUI».

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

[TpakTrueckast padora Ne 1. «/3yuenne nckomaemMbIx OCTaTKOB PacCTCHUN U
YKUBOTHBIX B KOJUIEKLUSX).



DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeIueCKUi My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:KawIas cpeaa.

OKOJIOTHs KaK HayKa. 3aJaud U paszesbl 3KOJIOTHH. MeToIbl SKOIOTHYECKUX
UCCJIEI0OBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckue ¢akropel. Kraccuduxamums skonornyeckux (HakTopoB:
abuoTuyeckne, OHOTHYECKHE M aHTPOIOTeHHble. JIeiCTBHE SKOJOTHYECKHUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIlepaTypa, BIaXHOCTh. DoTonepuoansm.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckue puTmsl.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIUs, XUITHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpaiiu3M. 3HaueHHEe OWOTHMYECKUX B3aUMOJEUCTBUM JIsi CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKU momyiasund. OCHOBHBIE IOKa3aTeian
MOMYJISIUN: YHUCIEHHOCTh, IUIOTHOCTh, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpauus. J[MmHaMuka 4uCI€HHOCTH MOMYISUANA U €€ PEryJIsIusl.

JdemoHncTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynee, O. ['ekkensp.

Tabmumpl u cxemsl: kapTa «[Ipuponusie 30ub1 3emun», «Cpeasl oOUTaHUA
opranu3zMoBy», «®Doronepuoguzm», «llomynsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30puu-Tyhenbkuy, «l lumieBsie nemnm».

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISIUN pa3HBIX BUAOB
pacTeHu».

Tema 4. CooOmecTBa ¥ 3K0JIOrH4YeCKHE CUCTEMBbI.

CooOiiecTBO opranu3smMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BUIOBaS,
MPOCTPAaHCTBECHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
ouoneHose.

Dkoyoruyeckne cuctembl (dkocuctembl). [lonsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIECHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU HKOCUCTEMBbI. [luileBble LeMU U CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMbI: Omomacca, NPOAYKIHUA. DKOJIOTHYECKUE
OUPAMUJBL:  TPOAYKIMHM, YHCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHCTEM:
YCTOMYHBOCTb, CAMOpPETYIIsLUsl, pazButue. CyKieccus.

[TpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOWHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATPO3IKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazue kak ¢aktop ycToHdmBOCTH 3KOocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIle.

Yuenue B. U. Bepnaackoro o 6uocdepe. ['paHuiibl, coctaB u CTpyKTypa
onocheprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouocdepnl Kak
rI100aNpHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BeleCTB 1 OMOT€OXUMHUYECKUE LIUKIIBI 3JIEMEHTOB (yriepo/a,
a3oTa). 30HAJIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Onocdepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUS B Onocdepe.
['mo6anbHbIE IKOJIOTHYECKUE TIPOOTIEMBI.

CocyiiecTBoBaHMe IPUPOBI u YeJIOBEUECTRA. Coxpanenue
Oropa3zHoo0pasus Kak OCHOBA yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
VOPABJICHUS TPUPOJHBIMU pECypcaMd U HX HCIOJIb30BaHue. JlOCTHKEHUS
OMOJIOTHH U OXpaHa MPUPOIbI.

JdemoHncTpanun:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepaaackuii.

Tabnuubl u cxemsl: «[lumesbie nenu», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemu muTanusy, «IKoJOTHUECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jecay, «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPONOTEHHBIE  BO3JICUCTBUA HA NpUPOAY», «BaXHeEWIINE  UCTOUYHUKHU
3arpsi3HEHUs] BO3/yXa W IPYHTOBBIX BOJ», «[louBa — BakHeHIIas cocTaBistolas
ouocheps», «PakTopsl aerpaganuu nouBy», «llapHukoBelil 3pdexT», «DakTops
paZoaKkTUBHOTO 3arpsisHeHuss Ouocdepb», «OOmas crpykrypa oOuocheps»,
«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM »HKpaH Ouochepsl»,
«KpyroBopoT yriiepoaa B ouochepe», «KpyroBopor azota B IpUpOAE».

ObopynoBanue: Mojenb-anmanKanus «TUnuuHple OHOLIEHO3bD», TepOapuii
«PactutenbHbIe cO00MmEcTBay, Koyeknnn «buorieHos3y, «Bpenurenu BaxXHEHIIIX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJbTYp», TepOapuu M KOJUIEKIWU pPacTeHUH u
YKUBOTHBIX, MPUHAIJIEKAINIME K Pa3HbIM 3KOJOTMYECKHM TpylnaMm OJHOr0 BHUJA,



Kpacnass kuura Poccuiickoit ®denepanuu, H300pa)KeHUs OXPaHSIEMBIX BHUJIOB
pacTeHU U )KUBOTHBIX.



INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHI

Cornacio ®I'OC COO, ycraHaBIMBaKOTCS TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHMSI  OOyYalOUMMHUCA MPOrpaMM  CpeIHero oOuero oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType NMYHOCTHBIX pPE3yIbTATOB OCBOEHUs Mpenmera «buomorus»
BBIICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YYaroUUMUCA POCCUUCKON
IPaKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOINPENCNICHUI0, Halu4he MOTHUBAIlMKM K OOY4YEHHI0O  OHOJIOTHH,
IIEeJICHATIPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUNU JWUYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, TOTOBHOCTh M CIHOCOOHOCTH OOYYArONIUXCS PYKOBOJCTBOBATHCS B CBOECH
JNEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMONOTUYECKOTO  O0pa3oBaHUs, HAJIMYUE HSKOJOTHUYECKOTO MPaBOCO3HAHUS,
CIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIMyHOCTHBIE pe3yNIbTaThl OCBOCHMS IpeameTa «bHOJOrus JOCTUTaoTCsS B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHHM C
TPaAULUOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HICTOPUYECKUMH U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIAMU W HOPMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCAaM CaMOIMO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHs, PAa3BUTHUS BHYTPEHHEW [MO3ULUUU JIMYHOCTH, NATPUOTU3MA,
YBaXKEHUS K 3aKOHY W IPABOIOPSAIKY, YEJTOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHSI, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickont depepauun, npupoje u
OKpYXarollen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHS yueOHoro mpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YyYarOIIMXCsl pyKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE PEAM3alli OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IpaB U OOSA3aHHOCTEH, yBa)KEHUE
3aKOHA U IPaBONOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENIBHOCTH IIPU CO3AAHUU
y4EOHBIX MPOEKTOB, PEIIEHWU YYEOHBIX M TO3HABATENbHBIX 3aj]ad, BHIMOJIHEHUU
OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OINpPENAEATh COOCTBEHHYIO IIO3ULHMI0O [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLIMAJIBHBIM MTOJIOKEHUEM;

TFOTOBHOCTh K COTPYJIHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOIHEHUS
yu4eOHBIX, TIO3HABATEJIbHBIX U HCCIENOBATENbCKUX 33/1a4, YBAXKUTEIBHOIO
OTHOIICHHUA K MHEHHUIO OIIMOHEHTOB MpU OOCYXXJICHHUH CIHOPHBIX BOIPOCOB
OMOJIOTMUECKOTO COJEPKaHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKON JESATENBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(OpMHUPOBAHHOCTh poccuiickon Ipa)<1aHCKON UJEHTUYHOCTH,
naTpUOTH3Ma, YBAaXXEHHs K CBOEMY HapoJy, UyBCTBa OTBETCTBEHHOCTH Iepes
Ponuuon, ropmoctu 3a cBOM Kpal, CBOWO PoauHy, CBOM SA3BIK M KYJBTYpY,
IPOLUIOE U HACTOAILEE MHOIOHAIMOHAIILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIIECHUE K IPUPOJTHOMY HACJIEIUIO U MaMSITHUKaM IIPUPOJIBI,
nocTuxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BuTHE OWOJOTHH, MOHUMAaHMS 3HAYEHUs OHOJOTMM B TO3HAHHHM 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;

uaeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIy)KEHHIO M 3amure OTeyecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCTIMTAHHUS:

OCO3HAHHE AYXOBHBIX LIEHHOCTENW POCCUICKOT0O HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUUECKOTO MIOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYyalMI0 U INPUHUMATh OCO3HAHHBIE PELICHMUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIUTENSAM, CO3/1aHHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO NPHUHATHUA LIEHHOCTEM CEMEMHOM KH3HU B COOTBETCTBUU C
TpaguuusamMu Haponos Poccun;

4) 3cTeTHYeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYas ICTETHKY ObITa, HAy4YHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOILICHUH;



INOHMMAaHNE YMOLIMOHAJIBHOTO BO3/AEUCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQ)KEHHMIO B Pa3HbIX BMJIAX MCKYCCTBA, CTPEMJICHHE
IPOSIBIIATh Ka4eCTBA TBOPUECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOTYYHs:

NOHMMaHHE U pealu3alus 370pOoBOro M 0e3omacHOro odpasza JKU3HU
(3m0poBO€  mNHUTaHHWE, COOJIOJEHHME TUTHEHMYECKUX TPaBWJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, perysipHas (¢uznueckas
aKTUBHOCTb), OEpEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/]0POBBIO;

NOHMMAHHE LEHHOCTM NPaBUJ HHAMBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJEHUS B CUTYaLUsIX, YTPOKAIOUIUX 3J0OPOBBIO U )KU3HU JIFOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOTOJIsl, HAPKOTHKOB, KypEeHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIECHHOCTH MAaCTEPCTBA, TPYIAOJIO0HE;

TOTOBHOCTh K AKTUBHOH J€ATEIbHOCTU TEXHOJOTMYECKOW U COLMAIbHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUILMUPOBATDH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBITNIOJIHSATH TaKyIO JESTEIbHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM MpodhecCHoHATbHON NEsATENIbHOCTH, YMEHHE
coBepLIaThb OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U pealn30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0J10TM4eCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU LEJIECO00PAa3HOE OTHOLIEHHE K MPHUPOAE KAaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS,

MOBBILIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHMSI IOCTYIKOB M OLEHKM MX BO3MOXHBIX IIOCIEACTBUNA Jis
OKPYKarOIIEU CPELBI;

OCO3HaHHE TJI00albHOIO XapakTepa SKOJIOIMUYECKHUX MpoOJeM M IyTed HX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpHOOpEeTaeMble MNpU H3YYCHHH OHUOJIOTHU
3HaHWSA M YMEHHUS IpU PEIIEHUH MpoOJieM, CBA3aHHBIX C PalUOHAJIbHBIM
IPUPOJIONOIb30BAaHUEM  (COOJIIOJIEHUME  TpaBWJ  IOBEIECHUS B  NPUPOJE,
HAIpaBJICHHBIX Ha COXpAaHEHHE pPABHOBECHS B S3KOCHUCTEMaX, OXPaHy BHJOB,
aKOCcUCTEM, Orochepsr);



aKTUBHOE HEMpUATHE JEHCTBUN, NPUHOCAIIMX Bpel  OKpY)Karolei
NPUPOAHON cpesie, YMEHHE MPOTHO3MPOBATH HEOJIArONPHITHBIE SKOJIOTUYECKHE
HOCJIE/ICTBUS MPEANPUHUMAEMBIX JEHCTBUI U MPEIOTBPAIIATh HX;

HAJIMYUE PA3BUTOTO SKOJIOTHYECKOrO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTUYECKOM HaNpPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS MMU B TO3HABATEIbHOH, KOMMYHHKATHMBHON M COLMAIBHOM
NPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOH AESITeIbHOCTH 3KOJIOTHUECKOM
HAIpPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOILIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJore
KYJIBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHS MKy JTIOABMH U MMO3HAHUS MUPA;

NOHUMaHWE crenupuKd OHOJIOTUM KaK HayKd, OCO3HaHHsS €€ poiu B
(GopMHpPOBaHUN PALIMOHATBFHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUM IIEJIOCTHOTO
IpeACTaBIeHUS 00 OKpY’XKalollleM MHUpe KaK O €IMHCTBE NPUPOIbI, YeJIOBEeKa U
oOmiecTBa, B TO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PELICHUH MpodiieM
COXpPaHEHHUS MPUPOJTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OHMOJIOTHM JJISi COBPEMEHHOW LMBUIM3ALINU:
oOecrieyeHHsi HOBOTO YPOBHS Pa3BUTHUS MEAMULUHBI, CO3/IaHUE MEPCHEKTHBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX  peIIaTh PECypCHble  MPOOJIEeMbl  pa3BUTHUSA
YeJIOBEYECTBA, MOMCKA MyTeH BBIXOJAa U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIEM U
ofOecrieueHHss  MmepexoAa K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOAHBIX PECYpCcOB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJOTMUECKUX 3HAaHUW B LEJAX
NOBBIIICHUS] OOIIeW KyJbTYpbl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, Kak
COCTaBHOM 4acTU (PYyHKIMOHAIBHOM IPaMOTHOCTU OOydaromuxcs, GopMupyemoii
Ipy U3y4YeHUH OHOJIOTUY;

NOHUMaHHE CYIIHOCTH METOJOB IO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaemble 3HaHHUsS M1 aHalu3a Hu
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
yMeHUue JenaTh OOOCHOBaHHbBIE 3aKJIIOUYEHHS Ha OCHOBE HAy4yHBIX (PAaKTOB U
UMEIOIINXCS JAaHHBIX C LEJbIO MMOJy4YeHHs TOCTOBEPHBIX BBHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITEBHO HCIIONIB30BATh OMOJOTHMYECKHE 3HAHUS IS
peleHust npobsieM B peabHbIX KU3HEHHBIX CUTYalIUAX;

OCO3HAHHE IIEHHOCTH HAy4YHOU JEsTeNIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
HPOEKTHYIO M UCCIEI0BATEIbCKYIO ACSITEIbHOCTh HHANBHUIYaIbHO U B TPYIIIIE;



I'OTOBHOCTD 141 CITOCOOHOCTh K HETIPCPLIBHOMY 06p8.30BaHI/II'O )41
caM006pa3013aHH10, K aKTHUBHOMY IIOJYYCHHUIO HOBBIX 3HAHUH 110 OWOJIOTHHM B
COOTBECTCTBHH C ) KU3HCHHBIMU l'IOTpC6HOCTHMI/I.

METANIPEIMETHBIE PE3YJIBTATDBI

MeranpeameTHbIe pe3yJbTaThl OCBOCHHUSI yueOHOro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOYyYaIOMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYYHbIE MOHATHUSA, OTPa’KaIOIINe
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa M CHEHUPUKY METOJIOB MO3HAHUA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, MpOoliecc,
cucTeMa, Hay4HbIH (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHUE,  HAOIOJICHUE,  W3MEpPEHHME, OKCIEPUMEHT U  JAPYTrux),
yHUBEpCalbHble Yy4yeOHbIE JAEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue (GyHKIIMOHATBLHOM
TPAaMOTHOCTH W  COIMAJbHOM KOMIIETEHIIMH OOy4YaroIIMXCsA, CIOCOOHOCTD
oOyyJaronuxcs UCIIOJIh30BaTh OCBOCHHBIC MEXIUCIIUTUTMHAPHBIE,

MHPOBO33pEHUYECKHE 3HAHWS W YHUBEpCaJdbHbIC Y4YcOHBIC JCHCTBUS B
II03HABATEJIbHOU U COLMAIIBHOUN IIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAKATh:

OBnanenue YHHMBepCaJIbHbIMH y4eOHBIMU NMO3HABaTeJIbHbIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYeCcKHUE TeHCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBIIIICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUU, O00OIICHUS ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMH TTOHSATHSMH );

OTIpENIETIATh I JIeATeIbHOCTH, 3a/aBas IMapaMeTpbl M KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCII0JIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl OOBbsICHEHUS (DAKTOB U SIBJICHUMN
YKUBOW MPUPOJIBI;

CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTh CXEMHO-MO/IeJIbHbIE cpenctBa Ui IPEACTABIICHUS
CYIIIECTBEHHBIX CBsI3€l M OTHOIIECHUN B M3yYaeMbIX OMOJOTUYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEUMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pEUIEHMs MPOOJEMbl C YYETOM aHaIM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKU NIOCIICACTBUN JEATEINBHOCTH;

KOOPAMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBHMSX  PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKAaMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOUCKY METOJIOB PEILIEHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIE BUJBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAHUS, €r0 HHTEpIpeTaluu, NpeoOpa3oBaHUI0 U NPUMEHEHUIO B YYEOHBIX
CUTyalUsiX, B TOM YUCIIE IPU CO3JaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMH U METOAMM;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLIHsIX;

BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HAaXOAUTh apryMEHThI JJI1 J0Ka3aTeabCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh NapaMeTPbl U KPUTEPHUH PELICHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBICE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBJISITh LIEJCHANPABICHHBI MOUCK IEpEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B IPOPECCHOHANBHYIO CPENLY;

YMETh IEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U IMPAKTUYECKYIO 00JaCTH
AKU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIC WJEH, NPEJiararb OPUTHMHAIBHBIE IMOJIXOJbI U PELICHUS,
CTaBUTb NMPOOJIEMBI U 337a4H, I0IYCKAIOIINE albTEPHATUBHBIEC PEILICHUSI.

3) padora ¢ nHpopmanmeii:

OpPUEHTUPOBATHCS B PA3INYHBIX UCTOYHUKAX MHPOPMAIUU (TEKCTE y4eOHOTrO
nocoOusi, HAy4YHO-IOMYJSIPHOM nuTeparype, OHOJIOTUYECKUX CIOBapsiX U
CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbBIX, B VHTepHeTe), aHanM3upoBaTh



UH(POPMALIMIO PAa3IMYHBIX BUAOB U (HOPM MPEICTABICHHS, KPUTUIECKU OLICHUBATD
e€ J0CTOBEPHOCTh M HENPOTUBOPEUYNBOCTH;

(dbopMynHpoBaTh 3aPOCHl U MPUMEHSITH PA3IUYHbIE METOABI MPH MOUCKE U
otbope Ouosiorrmueckoil HpOpMaIuK, HEOOXOIUMOM JJIsi BBIMIOJHEHUS yUeOHBIX
3ajady;

nproOpeTaTs ONBIT HCIOJIb30BaHUSA HHPOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUi1, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpPMY  MpPEICTaBICHUS
Ouonoruueckoi MHPopMauu (Cxembl, TpaduKu, JUarpamMmbl, TAOIUIIbI, PUCYHKU
" Apyroe);

UCTOJb30BaTh HAYYHBIM SA3BIK B KayecTBe CpeACTBa Ipu paboTe ¢
Oouonoruueckor uH(poOpManuend: TNPUMEHATh XUMHUYECKHE, (QHU3NYECKUEe U
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCMOJNb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HArJSITHOCTH;

BIaJeTh  HaBbIKAMHM  paclo3HaBaHWs W 3alIUTBl  MH(OpPMAINH,
UHGOPMAIMOHHON 06€30MaCHOCTH JIUYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU AeHCTBUAMM:

1) oOmenme:

OCYILECTBIIATh KOMMYHHKAIIMH BO BCeX cepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM TUCKYCCHM MO CYIIECTBY OOCYXJ1aeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHSI OTHOCHUTEIHHO BBIIOJHEHHUS MpeiaracMoin
3aJ]a4uM, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
Jajiora Wil TUCKYCCUH);

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIAJIeTh Pa3IMYHBIMU CIIOcOOaMu OOIIEHUS W B3aUMOJEHCTBHS, MOHUMATh
HaMepeHUsl APYTUX JIOACH, MPOSBIATh YBAKUTEILHOE OTHOIICHHUE K COOECETHUKY
U B KOPpeKTHO! (hopMe POpMyIHPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eATeJIbHOCTD:

NOHUMATh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON
paboThI IPH pelIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
NPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PEIICHUHU Y4eOHOH 3a1a4u;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OLIMX
MHTEPECOB U BOBMOXKHOCTEH KaKJI0T0 4WieHa KOJUIEKTUBA,;



OpUHUMATh  I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUIXKEHHUIO: COCTaBIIATH IUIAH JEHCTBUU,
pacmpeienaTh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXXJIOTO YYaCTHHKA KOMAaHJIbl B
o01IMi pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OLIEHHBATh HJIEU C TMO3ULHUU HOBU3HBI,
OPUTHHAJILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUsX, MPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHEIM.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMMU:

1) camoopranu3amnus:

WCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [IJI BBIABJICHHS TPOOJIEM U HX
pEIIeHNs B )KU3HEHHBIX U YI€OHBIX CUTYAIUsX;

BBIOMpAaTh HAa OCHOBE OHWOJIOTMUYECKMX 3HAHUM II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOMX JIEUCTBHSIX M IMOCTYINKAaX MO OTHOLIEHUIO K >KHBOUW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYHIECTBIIATh MO3HABATEIbHYIO AESITENbHOCTb, BBISABIATDH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIHHOU
NEeATEIbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO  COCTaBJISATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEATIOYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIMPOKOH SPYIUIUH B
pa3HbIX O00JacCTSIX 3HAHWM, MOCTOSIHHO TMOBBINIATH CBOM 00pa30BAaTENbHBIN U
KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPO.Ib:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsSIM, BHOCHTh KOPPEKTHBBI B JCSTEIHHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YIbTATOB LEISM;

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pedieKkcud KaKk  OCO3HaHUs
COBEpILIAEMbIX JIEUCTBUH UM MBICIUTEIbHBIX IMPOILIECCOB, WX PE3YJbTATOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUHN I OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOIO PELICHUS;

YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO UX
CHUKEHUIO;



OpPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHalIu3e pe3yJbTaToOB
NEeSATEeIbHOCTH;

3) npuHATHE Ce0H U APYTrHUX:

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHMMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TTO3UIIUH JPYTOTO YeTOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTrHbie pe3ynpTaThl ocBoeHusi mporpamMmbl COO mo Ouoioruu Ha
0a30BOM YpOBHE BKIIIOYAIOT cnienupuueckue ajs yueoHoro npeamera «buonoruspy
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, HHTEPHPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX yUEOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owojorueil. B mporpamme mnpeameTHbIC
PE3yNBTaThI MIPEACTABICHBI MO TOJIaM 00yUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE M POJM OMOJIOTUU B CHUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpPAa M HAYYHOI'O MHUPOBO33PEHMS, O BKJIAJI€ POCCUUCKHUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUS KU3HCHHBIX 3a]1a4;

YMEHUE PACKpPBIBATh COJEpX)aHUE OWOJIOTHYCCKUX TEPMUHOB W TOHSATHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3Mm (0OMEH BEIIECTB M IIpPEBpallleHHE
HEPrUM), TOMEOCTa3 (CaMOperyJssius), YPOBHEBAs OpPraHU3aIUsl KUBBIX CHUCTEM,
CaMOBOCITPOU3BEICHUE (PETIPOTYKIHS ), HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHE Hu3/araTb OWOJIOTMYECKHE TEOpUu (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAS, IEHTpaJibHasg JOrMa MOJICKYJIApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTypHbIX pactennii H. V. BaBuioBa), onpeaensiTe IrpaHUIlbI
WX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBIICHWH, OpraHu3alus W TIpOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCICIyeMbIMH BEIIMYMHAMU, OOBSICHEHHE IMOTYYCHHBIX



pe3ynbTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBIJIEIATh CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KJIETOK MPOKApPHUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEILECTB U MPEBpALICHUS dHEPIUU B KIETKe, (poTocuHTE3a,
IJIACTUYECKOTO W SHEpPreTMueckoro oOMEHa, XEeMOCHMHTEe3a, MHUTO3a, Meno3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAILHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, IUJI NPUHATHS NMPAKTUYECKUX PELIECHUH B IOBCEIHEBHOU
KU3HH C 1IeJIbl0 o0ecreyeHus: 0e30IMacHOCTH CBOETO 3[0pOBbsI U 370POBbSA
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPYXKarolen
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBpeMEHHOW  Ouosornn U OMOTEXHOJOTWUH i1 PalMOHAJIBLHOTO
IPUPOIOTIONH30BAHUS;

YyMEHUE pellaTh JJIEMEHTApHbIE TE€HETUYECKHE 3a/layd Ha MOHO- U
TUTHOpUHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleI0BaHuEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMs AJIsl MpelcKa3aHusl HACJIEJOBAHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBIMOJHATH JIA0OpaTOpHbIE M MpakTUYecKue padoThl, cOOJ0IaTh
IpaBuJia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W WHTEPIPETHUPOBATH WHGOOPMAIUIO
OMOJIOTHUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUA U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(OPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJIOTUH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydyeOHOro npeamera «buonorus» 6 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOI €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpPAa M HAYYHOIO MHUPOBO33PEHHS, O BKJIAJl€ POCCUHUCKHUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COAEpKAHHE OMOJIOTMUECKUX TEPMHUHOB M TMOHSITHIA:
BU/I, TIOMYJISAIINSI, TEHOMOH/I, BOJIONMS, ABUKYIINE CHIbI ((haKTOPHI) IBOJIOINH,
PUCIIOCOOJICHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, JKOJOTHYECKHE (aKTOPHI,



HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBHI, pPEAYLUEHTbl, LEeNu MUTaHUsi,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

yMEHUE Hu3arath OWOJOTHYECKHME Teopuu (dBOMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKash TEOpHsl SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrea K. M. baspa, depenoBaHusi IJIaBHBIX HANpaBICHUN W
nyteit spomoruu A. H. CeeprioBa, yuenus o ouochepe B. . Bepnanckoro),
ONpeEATh TPAHULIBI X TPUMEHUMOCTH K KMBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpPraHU3alMs U MPOBEACHHE
OMOJIOTMYECKOTO  HOKCIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCUMOCTH MEXJYy HCCIEIYEMbIMU BEIMYUHAMH, OOBSICHEHHE IOJYyYEHHBIX
pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU TOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKUX
00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BHUJI000pa30BaHMUsI, MPUCIOCOOICHHOCTU
OpraHM3MOB, JEWUCTBUSA 3KOJOTHYECKMX (PAKTOpPOB HA OpPraHU3MbI, MEepeHoca
BEIIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOTEHHBIX HM3MEHEHHH B
IKOCUCTEMaxX CBOEH MECTHOCTH, KPYrOoBOpOTa BEHIECTB M OHOTCOXMMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATH MOJIyYeHHbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTHUYECKUX
IIPOLIECCOB W SIBJICHWM, IJIS NPUHATHS NMPAKTUYECKUX PELIEHUH B IOBCEIHEBHOU
KHU3HU C IeNplo obecriedyeHus Oe30MacHOCTH CBOETO 3I0POBbSl M 30POBbS
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPYKaroIen
IPUPOAHON cpefe, MOHUMaHWE HEOOXOJMMOCTH UCIOJIb30BaHUSL JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH /JIsl PAllMOHAIBHOTO MPUPOIOTIONb30BAHMUS;

YMEHHE pellaTh dJeMEHTapHble OMOJIOTHYECKUE 33/a4d, COCTABISATH CXEMBI
NepeHoca BeIIeCTB U SHEPTUH B d3KocucTeMax (LeNu MUTaHus);

YMEHUE BBIMOJHATH JIA0OpaTOpHbIE M MpakTUYecKue paboThl, cOOJ0IaTh
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH HHOOPMALIHIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKIIOYAIOIIYIO I[ICEBJOHAYYHBIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpECTBa MacCOBOM MHGOpPMAIINK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  IJ00aJbHbIE  JKOJOTMYECKHE  IPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHMUS,
000011ast OMONIOTHIECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN armapaT OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTHyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmorexa [IOK
! bronorns kax Hayka 2 ! 0.5 https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 0 0 hitps/m.cdsoo.ru/ 7416292
. bubmuorexa [JOK
3 XUMHUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 1 hitps://m.cdsoo.ru/7f41c292
Bbu6nmmoreka [JOK
4 KusHenesaTeapHOCTh KIETKU 6 0 0 hitps://m.cdsoo.ru/7f41¢292
5 PazMHOXeHUE 1 MTHAVBUYAJIbHOE PA3BUTHE 5 0 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
Bbu6nmuoreka [JOK
1 1
6 Pesepaiioe Bpens 0 https://m.edsoo.ru/7f41¢292
7 HacnencrBeHHOCTS M HU3MEHYUBOCTD 2 0 15 Bbu6nmmoreka [JOK
OpPraHu3MoOB ' https://m.edsoo.ru/7f41c292
2 Cenexkuust oprann3mMoB. OCHOBBI 3 0 0 bu6mmorexa [IOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 4



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
bu6mmoreka [IOK
! IBOIOUHOHKAs OHOTOTHS ? ! ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
2 P 1 1
C3CPBHOC BpEMA 0 https://m.edsoo.ru/7f41cc74
3 Bo3HHUKHOBEHUE U pa3BUTHE KU3HU HA 9 0 0.5 bubnnorexa [HOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 OpraHH3MBL 1 OKpYKaIOWas cpeia > 0 ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 Coo011iecTBa U HKOJIOTHYECKUE CHCTEMBI 9 0 0 hitps//m.cdsoo.ru/7f4 174
Bbu6nuoreka [JOK
P 1 1
6 C3CPBHOC BpEMA 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Nem/m | Tema ypoka Koutpoabubie  IIpakTuueckue i poBEIe
Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KHUBOW TPUPOIBI.
) [TpakTrueckas padota Ne 1 | 0 0.5 bubanorexa HOK
«Mcnonp30BaHue pa3IMYHBIX METOI0B MPHU https://m.edsoo.ru/863e6122
W3YYCHUU OMOJIOTUIECKIX 00BEKTOBY
3 buonornueckue cuCTeMbl, IPOLIECCH U UX | 1 0 bubmmoreka [JOK
W3y4YEHHUE https://m.edso00.1ru/863e6564
4 XuMHUYECKU cocTaB KJIeTKU. Bosia u 1 0 0 bubmuorexa [JOK
MUHEPAIBHBIE COJIU https://m.edsoo.ru/863e674¢
benku. CocTtaB u cTpoeHne OSIKOB.
depMeHThI — OHOJIOTHYECKHE
5 karanu3atopsl. JlabopaTopHas pabora Ne 1 1 0 0.5 bubanorexa HOK
«3yueHne KaTaTUTUYECKOW AKTUBHOCTH https://m.edso0o.1ru/863e6b72
(dbepMeHTOB (Ha TpUMepe aMUIIa3bl WIH
KaTaJasbl)»
Bbu6nmuoreka [JOK
6 YriteBonL. Jiumm et 1 0 0 https://m.eds00.ru/863e6870
7 Hyxneunossie kucinotsl. AT® 1 0 0 bubmmorexa LHOK

https://m.edsoo.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI U MCTOABI U3YYCHHA KIICTKH.

Bbu6nmuoreka [JOK

8 0
Knerounas teopus https://m.edsoo.ru/863e6e88
9 Kinerka xak meinocTHas )KuBas CUCTEMA 0
CTpoeHme 3yKapuoOTHYECKOUN KIIETKH.
JIabopartopnas padora Ne 2 «M3yuenne
patopra p . v bubmuorexa [JOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
10 UGB 1 GAKTCDHMI TTON MIKDOCKOLOM Ha 0.5 https://m.eds00.1u/863¢e6110
p p 8 P https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax u ux
OIIMICAHUEY
1 TemaTuyeckuil KOHTPOJIb - TECT IO TEME 0 bubmmoreka [JOK
"CtpoeHue KieTok" https://m.edsoo.ru/863e6b72
Bbu6nmuoreka [JOK
12 06 §] 0
MEH BEICCTB WM METabOH3M https://m.edsoo.ru/863e¢766¢
bu6mmoreka [IOK
13 D . X 0
OTOCHHTE3. ACMOCHHTES https://m.edsoo.ru/863e¢7c98
bu6mmoreka [IOK
14 I
JuepreTieckuii oOmen 0 https://m.edsoo.ru/863¢7aae
JKu3HeHHbIN UK KIETKHU. [lenenue
KkieTku. Muto3. JlabopaTopuas padora Ne 3
15 «HabmroieHre MuTO3a B KJIIETKAX KOHYUKA 0.5 bubmmorexa LIOK
A ’ https://m.edso0o.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpenaparax»
16 buocunres 6enka. Peakuyst MaTpuaHOTO 0 bubmuorexa [JOK
CHUHTE3a https://m.edsoo.1ru/863¢796¢
bu6mmoreka [IOK
17 T —0 o 0
PaHCIAHA HOCHHTES bejiika https://m.edsoo.1ru/863¢796¢
18 Hexnerounsie popMbl )KM3HU — BHPYCHI 0 bubmorexa HOK

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

Bbu6nmuoreka [JOK

19 DopMBI Pa3MHOXKEHUS OPraHU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e83 1e
. bubmuorexa [JOK
20 Meitos 0 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
o1 OmnonotBopenue. JlabopaTopHast pabora Ne 0.5 bubmmoreka [JOK
4 «M3yueHue CTpOeHHS MOJOBBIX KIETOK HA https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»
22 NunuBuyanbHOE pa3BUTHE OPTAHU3MOB 0 bubmorexa [TOK
https://m.edsoo.ru/863e8436
PesepBHOoe Bpems. O000IIeHHE TTO TeMe
7 "MaauBuAyanbHOE pa3BUTHE OPraHU3MOB". 0
TeMaTn4eckuii KOHTPOJIb - TECT MO TEME
"MnauBuayaabHOE pa3BUTHE OPraHU3MOB' .
24 I'eneTnka — Hayka 0 HacClIeICTBEHHOCTH U 0 bubmmoreka [JOK
W3MEHYUBOCTHU https://m.edso00.ru/863e8612
)5 3aKOHOMEPHOCTH HaCJIEAOBaHUS 0 bubanorexa HOK
NPU3HAKOB. MOHOTHOPHIHOE CKpEIINBAHUE https://m.edsoo.ru/863e8878
26 JurnbpumHoe cKpemmBaHue. 3aK0H 0 bubmmoreka [JOK
HE3aBHCUMOI0 HACIIEIOBAaHUS PU3HAKOB https://m.edsoo.ru/863¢89a4
CueruieHHOe Hacae0BaHUE MPU3HAKOB.
JlaboparopHas pabota Ne 5 «M3yueHue
27 pe3yniTaTI:)B M(?HOI‘I/IGPI/II[HOI‘O qu 0.5 bubmmorexa LHOK
https://m.edso00.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(UITBI
Ha TOTOBBIX MUKpOIpEnapaTax»
73 I'eneruka nona. HacnenoBanue npu3HaKos, 0 bubanorexka HOK

CIHCIINICHHBIX C ITIOJIOM

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

N3menuuBocts. HeHacaencTBeHnas
W3MEHYHMBOCTH. JJabopaTopHas pabota Ne 6.
N3yuenne MmoaupuKarmoOHHON

Bbu6nmuoreka [JOK

29 U3MEHYHUBOCTH, IIOCTPOCHUE 1 0.5 https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO Psijia U BApUAIIMOHHON
KPHUBOW»

HacnencTBenHnass U3MEHYHUBOCTD.

30 JlaboparopHas pabota Ne 7. «AHanu3 | 0.5 bubmmoreka [JOK
MyTaluui y Jpo30(uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»

Bbu6nmuoreka [JOK

31 Fenernia sesoneka ! 0 https://m.edso0.ru/863e¢8d78

bu6mmoreka [IOK

32 Cenexuus Kax Hayka u npoece ! 0 https://m.edso0.ru/863e9214

13 MeTobl U JOCTUKEHHS CENEKIIMU PACTEHUI | 0 Bbu6nmuoreka [JOK
1 JKUBOTHBIX https://m.eds00.ru/863e¢9214

34 buotexHoorus Kak oTpaciab NPOU3BOACTBA 1 0 bubmorexa [TOK

https://m.eds00.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Nen/m Tema ypoka Konrpoabnbie IIpakTnyeckue tppoBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
n but6mmoreka [IOK
1 OBOIIOLMSA U METOABI €€ U3YyUEHUS 1 0 0 hitps://m.cdsoo.ru/863¢a20¢
) Hcropust pa3BUTHS NIpeACTaBICHUI 00 1 1 0 bu6nuoreka [IOK
JIBOJIIOIIUN https://m.edso0.ru/863¢9570
but6mmoreka [IOK
3 Muipooposmiowts ! 0 0 https://m.edsoo.ru/863e9¢cle
[Tomynsius Kak IeMeHTapHasi equHUIA
4 BUJ1a U HBorOIMU. JlabopaTtopHas padora Ne 1 0 0.5 bu6nuoreka [IOK
1 «CpaBHEHUE BHIOB 1O https://m.edsoo.ru/863¢99¢c6
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBuoKkyiye cuibl (371eMeHTapHbIE PaKTOPHI) 1 0 0 bubmmoreka [JOK
3BOJIIOIINN https://m.edsoo.ru/863e¢9da4
. bubmuoreka [JOK
6 EcrecTBenHnsbIit 0TOOp 1 €10 GOpMBI 1 0 0 hitps-//m.cdsoo.rw/863¢9ed0
Pe3ynprarsl aBoIIOIMU:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopaTopHas padora Ne 1 0 0.5 bubmmoreka [JOK
2 «Onucanne MpUcCIocoOICHHOCTH https://m.edsoo.ru/863e9fde
opraHu3Ma 1 €€ OTHOCUTEIIbHOTO
XapakTepa
8 Hanpasnenus v myTy MaKpO3BOJIIOIUN 1 0 0 bubmorexa OK

https://m.eds00.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobpaTumocTs 3BOIIONNN 0
PeseprubIil ypok. O600111eHIE TIO TEME

10 «DBOIIIOIMOHHAS Onoorusa» TeMaTudecKuil 0
KOHTPOJIb -TECT 110 TeEME "DBOJIIOLIMOHHAs
ouosorus’".

1 Uctopus xxu3Hu Ha 3emiie 1 METOBI €€ 0
W3y4YeHUS
12 I'mnoTe3sl NPOMCXO0KACHUS )KU3HUA HA 3eMIie 0 bubmmorexa LOK
https://m.edsoo.ru/863ea5a6
13 PazButue xxn3Hu Ha 3emiie o 3paM U 0 bubnmoreka [JOK
nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl 3BOITIOLUNA PACTUTEIHHOTO

14 ¥ J)KUBOTHOTO Mupa. [Ipaktudeckas padbora 0.5 Bu6muotexa [JOK
No 1 «M3yueHne UCKOMaeMbIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHU U KUBOTHBIX B KOJUICKITHSIX )

15 CoBpeMeHHas cucTeMa OpraHM4eCcKOro Mupa 0 bubmorexa [IOK
https://m.edsoo.ru/863ea48e
bubmoreka [JOK

16 DBOJTIOHS YeJIOBEKa (aHTPOTIOTEHE3) 0 hitps://m.c dsofru 1863eac2c

17 JBwxymume cuiibl (pakTopsl) aHTPOIIOTeHE3a 0 ngﬂ;;f;;grou}; 63eaddd

18 OCHOBHBIE CTaUHN DBOJIIOIINH YEJI0OBEKA 0

19 Yenoseueckue pacel U NPUPOIHbBIE 0 bu6nuoreka [IOK

aJanTaly 4eI0BEeKa https://m.edsoo.ru/863eaca2

20 DKOJIOTHs KaK HayKa 0

21 Cpenpl 0OUTaHUS U SKOJIOTHYECKHE 0 bubmmoreka [JOK

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

22 AbGuotnueckue pakropsl. JlaboparopHas 0.5 bubmmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH pacCTeHUH U3 pa3HBIX MECT
obutanusy. JlabopaTopHas padora Ne 4.
«BrustHIE cBeTa Ha POCT U pa3BUTHE
YepECHKOBKOMHATHOTO PACTCHUS»

https://m.edsoo.ru/863eb10e

bubnmoreka [JOK
23 buorureckue paxToper 0 https://m.edsoclfru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nonyssiuun. [Ipaktraeckas padorta Ne 2 0.5
«[ToACYET MIOTHOCTH MOMYJIALIMN Pa3HBIX
BHJIOB PACTEHUI
bubnmoreka [JOK
25 Coo0bmiecTBa OpraHu3MoOB — OHOIEHO3 0 hitps-//m.c dsoclfru 1863ebd6a
26 PesepBHbiil ypok. Beepoccutickas 0
poBepovHas padoTa.
bubmmoreka [JOK
27 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 0 hitps://m.c dsofru 1863ebd6a
OcCHOBHBIE TIOKA3aTENIN YKOCUCTEMBI.
28 Oxonorunueckue nupamuasl. CBOMCTBA 0 bubnnorexa LIOK
skocrcTem. CyKiecons https://m.edsoo.ru/863eb5fa
29 [Ipupoanslie 3x0cHCTEMBI 0
30 AHTpPONOTr€HHbIE SKOCUCTEMBI 0
31 Buocdepa — rimobanbHas 3xocucTeMa 0 Bu6muotexa [JOK
3emiu https://m.edsoo.ru/863ebbSe
1 3aKOHOMEPHOCTH CYILIECTBOBAHUS 0 bu6nuoreka [IOK
6uocepsl https://m.edsoo.ru/863ebd16
33 UYenoseuecTBo B 6nochepe 3emin 0
34 CocymiecTBoBaHUE TPUPOJIBI U 0 bubnmnoreka [JOK



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

YCI0BCUCCTBA

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

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5



https://m.edsoo.ru/863eba1e




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. buonorus, 10 xacc/ [Naceunuk B.B., Kamenckuit A. A., PyornioB A. M. u apyrue /Ilox pen.

[Taceunuka B.B., Akuronepnoe o6miectBo «M3natenbetBo «IIpocBenieHuney

2. buomnorus, 11 xnacc/ [Taceunnk B.B., Kamenckuii A. A., Py6uoB A.M. u apyrue /Tlox pen.

[Taceunuka B.B., Akunonepnoe obmiectso «M3narensctBo «IIpocsenienner»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. ®enepanbHas oOpa3oBaTenbHas nporpamma Cpeanero O6mero O6pazoBaHusl.

2. ®epepanpHas padouas nmporpamma Cpemnnero O6miero O6pa3oBanus. buomorus

(6a3oBsIit ypoBeHn), (st 10—11 kmaccoB oOpa3zoBaTenbHBIX OpraHu3aiuii). MockBa —

2023.

3. Ilaceunuk B. B. buonorus. 10—11 knaccel. ba3oBelii ypoBens. Iloypounsie
pa3paboTku.: ydeO. mocobue it obmeoOpasosar. opranuzanuii / B. B. [laceunuk,
I'. T'. llIsemnoB, T. M. EdpumoBa. — 2-e uzna., crep. — Mocksa : [Ipocsemnienue, 2023.

— 230 ¢. — (JIuHus KU3HN)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HOK https://m.edsoo.ru/7f41¢292
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