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HOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamMmMa coctaBieHa B COOTBETCTBHH C:

®enepanbHbiM 3aKOHOM OT 29.12.2012r Ne273- ®3 «O6 obpazoBaHuu B
P®»( ¢ usmeHeHusaMn);

TpeOoBanusamMu  DenepanbHOr0  rocyJapCTBEHHOTO  00pa30BaTEIbHOrO
CTaHjapTa CpeaHero oomero o0pa3oBaHMs, YUYPEKIECHHOTO MNPUKA30M
Munoo6paszoBanust Poccuiickoit ~ ®enepauuu ot 17.05 2012r Ned13( c
U3MEHEHUSIMMN);

denepanbHO  00pa3oBaTeIbHOM  MpOrpaMMOM  CpelaHero  00IIero
oOpa3zoBanusa  (mpuka3  MwunucrepctBa  mpocBemenuss PD ot
18.05.2023rNe371 (c U3BMEHEHUSIMH )

denepanbHOM  MPOTpaMMOl  BOCHUTAHMS, OJOOPEHHOM  pelieHueM
dbenepanbHOTO  Y4eOHO-METOJAMYECKOTO  OOBEJAMHEHHS TO0  00Iemy
obpazoBanu(mpoTokosa ot 02.06.2020rNe2/20);

yueOHUKOM «OCHOBBI Oe3omacHOCTH ku3HeaesTenbHocTu» 10-11 kiaccsr:
0azoBbiii  ypoBeHb yueOHuk/ C.B.Kum, B.A.l'opckuii.- 5-e¢ wusm.crep.
Mocksa: IIpocBemenue,2022 (nmpuka3 MuHHCTEpCTBA MPOCBELICHUS
Poccuiickoit  ®enepanm ot  05.11.2024r Ne769 «O06 yTBep)aeHUU
denepanbHOTO NepeuHs Y4eOHHKOB, JOIMYIICHHBIX K HCIIOJNB30BAHUIO MPHU
peanuzanuu UMEIOIINX roCyJ1apCTBEHHYIO aAKKpEeIUTALUIO
oOpa3oBaTeIbHBIX NPOrpaMM HayaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro,
CpemHero  oOmIerooOpa3oBaHMsl  OPraHU3AIUSMU,  OCYIIECTBISIOMIUMHU
o0pa3oBaTeIbHYI0 JESITEIbHOCTh M YCTAaHOBIGHUS TMPEAEIBHOTO CpOKa
UCIIOJIb30BaHMS UCKITIOUEHHBIX YYEOHUKOB U pa3pabOTaHHBIX B KOMHIIEKCE C
HUMH YIEOHBIX ITOCUOUI»);

TpeOOBaHUAMH, MTPEAYCMOTPEHHBIMU CAaHUTAPHBIMH MPaBUJIAMU U HOPMaMHU
Canllua 1.2.36.85-21 «l'urueHudyeckue HOPMATHUBBI M TpeOOBaHUS K
oOecrieueHust 0€30MacCHOCTH U (MJIM) OE3BPETHOCTH /IJIsl YeJoBeKa (PakTopoB
cpenbl  OOWTaHWs»,  YTBEPKICHHBIE  TOCTaHOBJICHHMEM  [J1aBHOTO
rOCYy/IapCTBEHHOTO CcaHMTapHOro Bpauda Poccuiickon ®enepamuu o1
28.01.2021r. N 2 (c wu3MeHeHMsIMH) W caHUTapHbIMH mpaBuiamu CII
2.4.3648-20 «caHUTapHO-IMTUIEMHUOIOTHIECCKHE TPEOOBAHUS K OpraHU3aIiH
BOCIIUTAHUSI U OOYYEHUs, OTIbIXa U O3JIOPOBIICHUS JIE€TEH U MOJIOACKU»,
YTBEPKIACHHBIMU MOCTAHOBJICHHEM ['maBHOTO rocyAapCTBEHHOIO
canutapHoro Bpada Poccuiickoit @enepanuu ot 28.09.2020r.Ne 28;
[Ipukazom MunucrepcrBa mnpocsemeHuss Poccuiickot ®enepaunu  OT
23.07.2025r  Ne551 « OO0 yrBepxaeHus (¢enepaIbHOTO  MEePEUHs
AIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX K UCIOJIH30BAHUIO



Ipyl  peamu3alud  HUMCIONIUX  TOCYNAapCTBEHHYIO  aKKPEIUTAIIHIO
0o0pa30BaTeIbHBIX MPOrPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIETo,
CpeIHEro 00IIero 00pa3zoBaHUs.

[Ipu pa3paboTke mMporpaMMbl MO OHUOJIOTHH TEOPETUYECKYI0 OCHOBY MJIS
OTIpe/IeTICHUs] TMOAXOJ0B K (OPMHPOBAHHIO COACPKAHHUA YUEOHOrO TMpeaMeTa
«buonorus» cocraBwiM: KoHuenryaiabHble nonoxenus PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeNied, COJEp)KaHUs, pe3ylIbTaToB OOY4YeHHS W
TpeOOBaHUI K YPOBHIO MTOJTOTOBKHU BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIUX MEJX U
NPHUHIIMIIAX, XapPAKTEPHU3YIONIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cneruuke OMoIoTHH, € 3HAYCHUH B TTO3HAHWUU KMBOW TIPUPOBLI U 00CCTIICUCHHUH
CYIIIECTBOBAHHS YEIOBEUYECKOro oOmiecTBa. COrimacHO Ha3BaHHBIM TIOJOXKCHHSIM,
OTIpe/ICIICHBl OCHOBHBIE (DYHKIIMH ITPOTPAMMBI TI0 OMOJIOTHH H €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu MaéT MmpeacTaBiICHHUE O MENsAX, O O0IIeH cTpaTeruu
oOydeHHs, BOCIHMTAHHS W PAa3BUTUSA OOYYAIOUIUXCS CpPEJICTBAMH YYCOHOTO
npeameta «buonorusy, onpesenser o0s3aTeITbHOE MPEAMETHOE COJEpIKAHUE, €T
CTPYKTYpy, pachpeielieHHe 1O pa3ieinaM H  TeMaM, pPEKOMEHIYEMYIO
TIOCJICIOBATEIBHOCTh M3YyUeHUsI YIeOHOT0 Marepualia ¢ yI€TOM MEXKIPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JTIOTUKK 00pa30BaTEIBLHOTO MPOIECCa, BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

B nporpaMmMe mo OHONOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yibTaTam
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIHLHON
NEeATeIIbHOCTH/YUEOHBIX JCHUCTBUM O0OYYaIOIIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 kimaccel, 6a30BbIil ypOBEHB) peain30BaH
NPUHIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMH, Ojarojapss 4emy B Hei
MPOCMATPUBAETCA HANPABICHHOCTh HAa pPa3BUTHE 3HAHUH, CBSI3aHHBIX C
dbopMHUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHs,  IIEHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, MPEICTABICHUN O 3J0POBOM
oOpa3e XU3HM U OEpEeKHBIM OTHOIIEHHUEM K OKpYKAIOMIeH NPHUPOIAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOTOTHUYECKUX TEOPHH, a TaKKe 3HAHHWH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJOTHU YACICHO BHUMAHWE HCTOJIb30BAHHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsl PEIICHUS IPUKIAIHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIBTUPOBAHUA, 000CHOBaHUS HKOJOTUYECKHU
1eJIeCO00pa3HOT0 TOBEICHUS B OKPYXKAIOIICH NPUPOTHON cpene, aHamm3a
BIIUSTHUSL XO3SUCTBEHHOUN NESITEIHHOCTH YEJIOBEKAa HA COCTOSHUE MPHUPOIHBIX H



HCKYCCTBEHHBIX IKOCHUCTEM. Y CUJICHUE BHUMAHUS K MPUKJIATHON HAMPaBICHHOCTH
yueOHOro mpenmera «buonorus» mpoauKTOBAHO HEOOXOIUMOCTHIO 0OECTICUEHUSs
YCIIOBUM ISl PEIICHUS] OJJHOM M3 aKTyaJbHBIX 33Jlay MIKOJBbHOTO OMOJIOTMYECKOrOo
oOpa3oBaHusA, KoTOopas npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CHIOCOOHOCTH aJaliTUPOBAThCS K HM3MEHEHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHUS 3aHMMAET Ba)XKHOE
Mecto. OnHa obOecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUM O
HAyYHOU KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O XKUBOHM mpupoje, eé
OTJIUYMUTENIbHBIX MPU3HAKAX — YpPOBHEBOW OpraHM3allMd U JBOJIIOIHUH, CO3IAET
yCJIOBHUSL  JIJIsi:  TO3HAHMUSI  3aKOHOB  JKMBOM  MpUPOABI, (OPMUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KHU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHne OMONIOTUST UMEET TAKXKE JIJISl PEIICHUS] BOCITUTATENbHBIX U
pa3BHBAIOLIMX  33Ja4  CpelHero  odmero  00pa3oBaHMs,  COLUATH3ALUU
oOyuaromuxcs. M3ydenne Ouonoruu obOecrneynBaeT ycioBHs Uisi (GOpMUpOBaHUS
WUHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEJICTABIICHUSMH U3 JPYTUX YUeOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» coOCTaBMIM OCHOBY [Jisi OIpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAaHUIO €ro COJEpKaHUs, TMPEACTABICHHOIO0 B IporpamMme Io
ouonoruu.

OT160p coxmepkanusi yueObHOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOydaromuecs AOKHBl OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00mIEH KyIbTYphI, OMPEICISIONINE aaeKBAaTHOE MOBEIACHHUE
YyeJoBeKa B OKpY’Kalollledl MPpUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpPaKTU4YecKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITY>KaT OCHOBOU It (pOPMUPOBAHUS
MPEJCTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LIEHHOCTHBIX  OpPUEHTAlMsIX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3alUu
OHMOIOrMYecKoro 00pa3oBaHus.

CTpyKkTypupOoBaHHE COAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme II0
OMONOTUY OCYIIIECTBICHO C YYETOM MPHUOPUTETHOTO 3HAYCHUS 3HAHUK 00
OTIUYHUTEIBHBIX OCOOCHHOCTSIX JKUBOW MIPHUPOABI, O €€ YPOBHEBOUW OpraHM3aIiuu
ABOJIOLIMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIICIYIOIIUE COJepKaTesbHble JIMHUM: «buonorusa kak Hayka. MeToabl



Hay4yHOro mno3HaHus», «Knerka kak Ouonoruueckass cucremay, «OpraHusMm Kak
Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOIONHUS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJIcHUE  OOyYalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHM3alMyi >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOJIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUM OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yueOHoro npeamera «buonorusi» Ha 6a3zoBom
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYUYaIOIIUMUCS CUCTEMBbI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
MEeTOJaX HAyYHOTO TMO3HAHUS, CTPOSHUH, MHOTOOOpa3u U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITHUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBanue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TPOIIECCE aHaIu3a JaHHBIX O MYTSAX Pa3BUTUSA B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHu3allvu;

CTAHOBJICHHE Y OOydJarIuxcs oOmmed KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATHh U OICHUBATH SIBICHHUS OKPY>KAIOIIETO
MHpa JKMBOM MPHUPOJBI HA OCHOBAHWM 3HAHUM M OIBITA, IOJYYEHHBIX IIpHU
U3Y4YeHUN OHOJIOTHUH;

dbopmupoBaHue y oOyyaromuXcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJIOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHH;

BOCITUTAHHE YOCKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEIIOBEKOM KHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPH TIPOBEJICHUH OMOJIOTMYCCKUX HCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJOTHMYECKUX 3HAHWUM 711 TOBBIIICHUS YPOBHSA
AKOJIOTHYECKOH KYyIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

MIPUMEHEHHUE TTPUOOPETEHHBIX 3HAHWN U YMEHUMN B MOBCETHEBHOM JKU3HM JIJIs
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIIHHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHWUE U COONIOJICHHE Mep NPOPUIAKTUKH
3a00JI€BaHH.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBISETCS 005S3aTEIbHBIM yUYE€OHBIM IPEAMETOM, BXOMISIIMM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JI1s u3yueHus OMoJ0TUH Ha 0A30BOM YPOBHE CpeJIHETO 00I1ero 00pa3oBaHuUs
otBoauTcs 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Heaemo), B 11 kimacce — 34
yaca (1 yac B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTUH C OOIIECTBEHHBIMU, TEXHUUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOII0ICHUE, SKCIIEPUMEHT, ONUCAHHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTUYeCKUe padoThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY, «YPOBHH OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewlectB B Kkierke. llogmep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XUMHUYECKUE CBOWcTBa OenkoB. buonornueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. Butamunsl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubdo3a ©  Je30KCUpuodo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢yHkuum aunugoB. CpaBHeHUe
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kietke. Knetounas Teopust — mpuMep B3aUMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »yKapuoOTHYeCKas M mpokapuotuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[TpoucxoxxaeHne MHUTOXOHApPUH W TuiacTula. Buael mmactun. HememOpannbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B dKUBOU IPUPOIEH.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 2yKapuOTHYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIOJICHUM, W3MEPEHHM, DKCIIEPUMEHTOB, MUKPOIpENnapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHuwe CTpoeHMsSI KIETOK pPaCcTEHUH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUS BEIIECTB W JHEPTUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCTL POTOCUHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI KU3HH
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
SHEPTreTUIECKOTO 0OMEHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoawpoBanue amMuHOKHCTOT. Pombp pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHoxaedpunuta yenoexka (BUY) — Bo30yautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmuupl u cxembl: «Tunel nutanus», «Meraboauzm», «MUTOXOHIAPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
O6aktepuodaray, «Permukamus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekatonue B uHTepdasze. Pernmukarus — peakiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranun muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiye Ha CTaaAusSX Meio3sa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buonorndeckuii cmpici U
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u[, SHMIEKIeTKa) — CIEepPMAaTOreHe3 U OBOIE€HE3.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
napoOyieHne, racTpyisnus, opraHorene3. [locTamOpuoHanbHOE pa3BuThe. TwHITbI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwiii nmukmy, «Permnmukamus JHK», «Mutos»,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SNIEKIeTKa MIIEKONUTAIomero», «Kapuoknues B KIETKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHs TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKU. BKiam poccHiiCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  ckpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HAacCIEOBaHUS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLUEIUICHHOMY HACJIEJOBAaHUIO T'eHOB. HapylieHne cuerieHusi reHOB B pe3yJibTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorametrHele W reTeporameTHble opranu3mbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusHaka. KonnuecTBEHHBIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3BMEHYUBOCTh. Kitaccudukarius MyTaiuii: reHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOAbI TE€HETUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[IP-ananu3a. HacnencTBeHHble 3a0oieBaHUsl 4YesloOBeKa: TeHHbIe OO0Je3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Heil. Meauko-reHeTH4eCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEIAMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabauiel M CXEMBIL: «MoHorMOpUAHOE  CKpEIIMBAaHUE U  €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3auMoIeNCTBUE AJUICIBHBIX T€HOB», «['€HEeTMYeCKue KapTbl paCTCHUHU,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buibl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakTopa», «I'eHeTnka rpymi KpoBuy», «MyTarmoHHAsI N3MEHUYHUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTanuu
(OpMBI KPBUILEB U OKPACKU Teja), repdapuit «I opox moceBHON».

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabora Ne 6. «M3ydueHue MoauUKallMOHHONW W3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI O0MOTEXHOJIOTH M.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIUU. MacCOBBIM M MHAUBUIYATBHBIN OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuamsanus U e€ ycrnexu. VCKyCcCTBeHHBIM MyTareHe3 W
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nxeHepus. Knerounele KyJibTypbl. MUKPOKIIOHATBHOE PA3MHOXKEHUE PACTCHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHOB.

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«Jlomumumonausi», «OOBEeKTBI OWOTEXHOJNOTHHY, «KIileTouHbIE KyIbTYpHl W
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOJ0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repbapuit «CeabCKOX03SIUCTBEHHBIE PACTCHUS».



JlabopaTopHble U NpaKTHYecKHe padoThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOMOHHAA OHOJIOTUS.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. ODBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYecKkue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TAJEOHTOJIOTHYECKOM JIETONUCH, TIEPeXOJHbIe (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJICKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXXEHHUE IPU OTrPAaHUUYEHHOCTH PECYPCOB, HEOMNpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopus 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLIUH.

JIBxymue cuibl ((pakTophl) SBOJIOIUUA BUAOB B MpUpojae. MyTallMOHHBIH
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbii 0TOOp — HampaBismuii Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOIEeHHOCTh OPraHM3MOB Kak pe3yibTaT dBojtonuu. [Ipumepst
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036kl M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHH:  (priieTHYEeCKas, IUBEpPreHTHAs,
KOHBEPIreHTHasl, mapasuiesibHas. HeoOpaTumMocTh HBOTIOINH.

[IpoucxoxkaeHue oT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAs payalusl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, 2. I'ekkens, @. Mromiep, A. H. CeBepuos.
Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apoablliu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTannoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Waunoanantanumn», «OOMmIas gereHepanus,
«/IBmxkymue cunbl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
HapBuna», «bopbba 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe Bug000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABJICHUS SBOJIONHMNY», 00bEMHAS MOJEITh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wMupa, KoyUieKus «DOpMBI COXPAHHOCTU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThbI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHast pabora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHblE TPEACTABICHUS O 3apoKICHUU Ku3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BooMU. HadanbHble 3Tamnbl
ounonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JE€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaAJCOr€HOBBIM, HEOICHOBBIN,
AHTPOIIOT€HOBBIN.



XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECcKOro Mupa Kak OTpakeHHe OdBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Burre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydeHus aHTpornoreHeza. (Cxoactsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue — cuwibl  (pakTopbl)  aHTpPOMOreHe3a. Hacnencteennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HH,
U3TOTOBJIICHUE OPYIAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomdamui, Yenosek HeanaepranbCkuil, YenoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajiouMjHasi  (dPKBaTOpHAIbHAs),  MOHIOJIOMAHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabnmuupl U cxeMol: «Bo3nukHoBenne CoJIHEUHOH cuCTEMBI», «Pa3Butihe
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKknue pacei».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAHbOHILIA), CJIENKH WIU
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOTrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «/3ydueHne MCKOMaeMbIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aJjau ¥ pasJeibl 3KOJOTUH. MeToIbl 3KOJOTHYECKUX
HCCIIEIOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxTopos:
abnotuyeckue, OMOTHMYECKHME U aAHTPOINOreHHble. JIeHCTBHE HKOIOTMYECKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JE€WCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aUMOJICHUCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyaau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lmHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuer 1 cxemol: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YHUCJICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padora Ne 3. «Mopdonornyeckue 0cCoOOEHHOCTH PACTCHHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01ecTBa M 3K0JI0THYECKHE CHCTEMBI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3U B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
OouoreoneHoze. @OYHKIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOIYLEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMieBble 1LEenu U CeTH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMubl: TPOAYKUMH, YHCIEHHOCTH, OuoMaccel. CBONCTBA 3KOCUCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M peK. DKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X031MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycToiunBocTH 3KocucteM. CoxpaHeHHe
OMOJOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcoOeHHOCTH Ouochepsl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 3oHabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTPONOreHHbIE U3MEHEHHs B Onocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6ropazHooOpasusi Kak OCHOBa ycToWuuBocTU Guocdepsl. OCHOBA pallMOHATBHOTO
yOpaBI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHus
OMOJIOTHHU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOro  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAS
ouochepr», «Daktopsl Aerpaganuu mousy, «llapaukoBsiii s3dhdexT», «DakTopshl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoit ®epepaunu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
pacTeHun u KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOy4YalolIUMHCSI TporpaMM CpeaHero ooOiero oOpa3oBaHMUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEHU
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHUS Tpeamera «buosorus» mocTUrarorcs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIHOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHs, OCpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACICIUIO U
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHONW BHYTPEHHEHW IIO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOMN JIESITEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIbHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TI03HABATEJIbHBIX M HCCIEIOBATEIILCKUX 3a/lady, YBaXUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH IE€pe.
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccun B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWMHOM JXU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3AECUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHUMAHUE U peaiu3alus 370pOBOro u 0Oe30macHOro obpasa KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBBIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaMm mnpodeccuoHANbHOU JESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JIECO00Pa3HOE OTHOIICHHE K TMPUPOJIE€ KaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJIeM M MyTed uX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalNpaBJICHHBIX HAa COXPAaHCHHE DPAaBHOBECUS B HSKOCUCTEMax, OXpaHy BHJIOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJIMYHUe PA3BUTOTO HKOJIOTHYECKOTO MBIITUICHHS, SKOJIOTHIECKON KYIbTYpHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHTATCIBCKOW KYJIBTYphl KaK CpEJICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NPEJICTaBIICHUsT 00 OKPYKAIOIIEeM MHPE KaK O €AMHCTBE NMPHUPOIbI, YEIOBEKA M
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOIh3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JAaHHBIX C IIEJIbIO TIOYYEeHHSI IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACSTENHPHOCTh HHIUBUIYAIHHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOEHUS yueOHOro mpeamera «buomorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEpIus, SBICHHE, MPOILECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaoIne dbopmMupoBaHue G yHKIHOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHUS MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpENEeNITh 1EeMN JeATEeIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JEIyKTUBHEIE, IIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TakK€  MPOTUBOPEUMH  Pa3HOTO  pOJaa,  BBIIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHHBATh PUCKH TIOCIEACTBUIN ACATEIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIQ/ICTh HABBIKAMU Y4EOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BHUABI JICATCIBHOCTH [0 IOJYyYECHHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa3oBaTeIbLHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MMOUCK TMEPeHOca CPEJCTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpEJIaraTh OPUTHHATBHBIC MOIXOIbI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoil nHGOpMalUU, HEOOXOIUMON ISl BHITIOJIHEHUS! y4EOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKU W CUMBOJIBI, (OpMYIbI, aOOpeBHATypy, HOMEHKIATYDY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layu, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA APYTHX yYaCTHHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIIOIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYATHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX JEUCTBUU C Y4ETOM OOIIHX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh TMO3UTUBHOE CTPATETMUYECKOE IIOBEJCHHE B Pa3JIMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEATOYTECHUH;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEUCTBUA W MBICIUTEIBHBIX MPOLECCOB, HMX PE3YyIbTATOB H
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MNpPH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KAPTUHBI MUpPa U HAy4YHOIO MHPOBO33PEHHS, O BKIIAJE POCCUUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KIJIETKa, OpraHu3M, wmeTabonu3M (0OOMEH BEIIECTB U MpPEeBpaIlCHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsA, IIEHTpalibHAs JOTMa MOJEKYJsipHON Ouonorun), 3akoubl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJeTh METOAaMHU HayYHOT'O TTO3HAHUS B OMOJOTHU: HAOIIO/IEHNE U
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



pE3yNIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHSITHH, TEOPUA W 3aKOHOB, YMEHHUE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: 0OMEHa BEILIECTB W IMPEBpallleHUs] SHEPTUU B KJIETKE, (POTOCUHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
IPOIIECCOB ¥ SIBJICHHM, JUISl MPUHATHS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJTHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHTHOTO CKpEITUBAHUS JUIS TPEJCKa3aHus HACICIOBaHUS TNPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEP’KaHUsA, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ast OMOJIOTHYECKYI0 UH(POPMAIMIO M3 HECKOJIbKMX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHMSI ECTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKpBhIBaTh COJEP)KAHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTHYECKasi MupaMuaa, OuoreoreHos3, ouocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABW)KCHHEC  THIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYINICCTBCHHBIC TPU3HAKU CTPOCHUS OMOJOTHYSCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS DSKOJOTHYCCKHX (AKTOPOB HA OPTraHM3MBI, IIEpPEHOCa
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUA M1 OOBSCHEHUS OMOIOTHYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHHE HEOOXOJUMOCTH HCIIOJIb30BaHUS JTOCTHUKCHUMN
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PabOTHI, COOII0IATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKyt0 UH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
HCTIIOJIB30BATh MTOHATUHHBIN armapar OuoJIoruu.



TEMATHUYECKOE IINIAHUPOBAHUE

OMOTEXHOJIOTUHU

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM IpakTHYecKne (uu¢posrIe)
KoHTpoabHbI
IIporpamMmal Bcero padorni/JIagoparto oOpa3oBaTe/IbHbIE
e padoThI
PHBIE padoTHI pecypchl
bubmmoreka [{OK
buonorus kak Hayka 2 1/0 https://m.edsoo.ru/7f41c
292
bu6mmoreka [IOK
JKuBbI€ CUCTEMBI U X OpraHu3aIus 1 https://m.edsoo.ru/7f41c
292
bu6mmoreka [IOK
XWMHUYECKUH COCTaB U CTPOCHHUE KIICTKU 8 1 0/2 https://m.edsoo.ru/7f41c
292
bu6mmoreka [IOK
KuzHenesTenbHOCTh KIETKH 6 1 https://m.edsoo.ru/7f41c
292
Pa3zMHOkeHNE 1 HTHAMBUAYATBHOE Pa3BUTHE bubmorexa HOK
FMBHILY P 5 0/2 https://m.edsoo.ru/7f41c
OpraHu3MOB 992
HacneactBeHHOCTh M N3MEHYHBOCTD bubmorexa HOK
8 9 1 1/3 https://m.edsoo.ru/7f41c
OpraHu3MOB 992
Cenexnusi opranu3MoB. OCHOBBI bubmotera [JOK
P ' 3 https://m.edsoo.ru/7f41c

292


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
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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 217



11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

DBOJIOMMOHHASA OUOJIOTHS

BOSHI/IKHOBGHI/I@ )41 paSBI/ITI/Ie JKU3HHU Ha
3emie

Opranu3Mbl 1 OKpyXarolas cpea

COO6H.[€CTBa " 3KOJIOTMYECCKHUE CUCTEMBI

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

KoaudecTBo 9acoB

Bcero

57

34

KoHTpoabHbI
e padoThI

IIpakTHYeckue
paboTtbi/Jladop
aTopHbIe
padoThbI

0/2

1/0

1/2

2/4

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f41cc?
4

bu6moreka [IOK
https://m.edsoo.ru/7f41cc?
4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc?

4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc?
4

bu6mmoreka [IOK

https://m.edsoo.ru/7f41cc?
4



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne JaTta npoBeneHus HaumeHoBaHue pa3zena, KosinuecTBO 4acoB [lpumeyaHue
n/ ypOKa TeMbl ypOKa
o [To minany | ®akTuyeck Bcer | K. | JL [1.P
5 0 P P
1. BuoJiorus Kak Hayka (2 yaca)
1.1 | 5.09 BBOAHBIA HHCTPYKTAXK, 1 Bu6auoTteka LOK https://m.edsoo.ru/863e6122
NePBUYHBIA UHCMPYKMANC NO https://m.edsoo.ru/863e632a
OT. broJiorus B CHCTEME HayK
1.2 | 12.09 Hucmpykmadic no OT. MeTobl 1 1 Bu6auoTteka LOK https://m.edsoo.ru/863e6122
MIO3HAHUSA )KUBOW TPUPOIBI.
IIpakmuueckasi paboma N1
«Hcnonb3oBaHue pa3/IMUHBIX
MEeTO/I0B NPU U3yYeHUHU
OGHO0JIOTHYECKHUX 06'bEKTOBY
HTOro yacos no reme 2 1

2. 7KuBble cucTeMbl M X opraHu3sanus (1 yac)

2.1

19.09

buosiornyeckue CUCTEMBI,
IMponeccol U UX U3Yy4YCHHE

1

bu6snoreka LIOK https://m.edsoo.ru/863e6564

HTOro yacos no reme

1

3. XuMHYeCKH

i COCTaB ¥ CTpOEHHE KJIETKH (8 yacos)

3.1 | 26.09 XUMHYECKHUH COCTaB KJIETKHU. 1 bu6anoreka LIOK https://m.edsoo.ru/863e674e
Bojia 1 MUHepaJIbHbIE COJIH

3.2 | 3.10 benku. CocTaB U CTpoeHUe 1 bu6bauoteka LJOK https://m.edsoo.ru/863e6b72
6eJIKOB

3.3 | 10.10 @epMeHTbI- 6UOJIOrUYecKue 1 1 bu6bauoreka LJOK https://m.edsoo.ru/863e6b72

KaTa/u3aTopBhl.
Hucmpykmaosic no OT.
JlabopamopHas paboma Ne1
«H3yyeHHe KaTaJIUTHYECKOU
aKTUBHOCTU GepMeHTOB (Ha
IpYMepe aMuJIasbl U
KaTaJasbl)»




34

17.10

YraeBoapbl JIunujbl

bubsnoteka LIOK https://m.edsoo.ru/863e6870

3.5

24.10

HykJienHoBble Kuca0Thl. ATO

[EEN

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

3.6

7.11

Hctopuda u MeTo/ bl U3ydYeHHUA
kJ1eTKU. KsnieToyHas Teopus

bu6aunoteka LIOK https://m.edsoo.ru/863e6e88

3.7

14.11

KineTka kak 1njesiocTHast
*kuBas cuctema. CTpoeHue
3YKapUOTUYECKOU KJIETKU.
Hncmpyxkmasic no OT.
JlabopamopHas paboma Ne2
«M3yyeHune cTpoeHUs KJIEeTOK
pacTeHUH, > KUBOTHBIX,
rpu6oB U 6aKTepuil oy,
MHUKPOCKOIIOM Ha FOTOBBIX
MUKpoOIpenapaTax U ux
ONHCaHHEe»

3.8

21.11

KonmposavHas paboma Nel
«XHMMHUYECKHUH COCTaB U
CTPOEHHUE KJIETKU»

bu6snoTeka LIOK https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

HTOro yacos no reme

8

1

2

4. YKusHeaeATeJbHOCTb KJIETKH (6

4acoB)

4.1 | 28.11 O6MeH BellecTB. 1 bu6snoreka LIOK https://m.edsoo.ru/863e766¢
[lnacTudeckuii 06MeH. bu6anoreka LIOK https://m.edsoo.ru/863e7c98
®oTocrHTE3. XEMOCHHTE3

4.2 | 512 JHepreTUYECKHUH 06MEH 1 bu6snoreka LIOK https://m.edsoo.ru/863e7aae

43 | 1212 ['sinkosn3. OKUcaUTeIbHOE 1
docdopunnpoBaHue

44 | 19.12 buocuHTes 6eskKa. Peakiyga 1 bu6bsauoreka [JOK https://m.edsoo.ru/863e796e
MaTpPUYHOI'0 CUHTE3a

4.5 | 26.12 MexaHU3M peryasinuu 1 bu6bauoreka LJOK https://m.edsoo.ru/863e796e
6uocrHTe3a 6esiKka

4.6 | 16.01 Heknetounble GopMbl 1 bu6bsaunoreka [JOK https://m.edsoo.ru/863e7540
’KU3HHU- BUPYChI

HToro yacos no reme 6

5. Pa3MHOXKeHMe M MHAMBHUAYaJbHOE Pa3BUTHE OPraHu3MoB (5 4acoB)

5.1

23.01

7KM3HEeHHbIN TUKJI KJIETKH.
Jlenenue KieTKu. MuTo3.

1

1

bubanoteka LIOK https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e766c

Hncmpykmasic no OT.
JlabopamopHas paboma Ne3
«Habaogenne MuTo3a B
KJIeTKaxX KOHYMKa KopellKa
JIyKa Ha FOTOBBIX
MHUKpOIpenaparax»

5.2 | 30.01

®opMbl pa3aMHOXKEHMUS
OpPTraHM3MOB

bu6snoteka LIOK https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

5.3 | 6.02

Melio3

bubsnoreka LIOK https://m.edsoo.ru/863e7f4a

54 | 13.02

O6pa3oBaHue U pa3BUTHE
M0JIOBBIX KJIETOK,
OIJIOZIOTBOPEHHE.
Hucmpyxkmaoic no OT.
JlabopamopHas pa6oma N24
«M3y4eHnue cTpoeHuUs
MI0JIOBBIX KJIETOK Ha FOTOBbIX
MHUKpOIpenapaTax»

bu6snoreka LIOK https://m.edsoo.ru/863e81b6

5.5 | 20.02

WHauBUyanbHOE pa3BUTHE
opranu3moB (OHTOreHes)

1

bu6snoreka LIOK https://m.edsoo.ru/863e8436

HTOro yacos no reme

5

2

6. HacsieACTBEHHOCTh M ©3MEHYHUBOCTb OPraHu3MoB (9 4acoB)

6.1 | 27.02

'eHeTHKa- HayKa O
HacieaCTBEHHOCTH U
N3MEHYNBOCTHU

1

bu6anoreka LIOK https://m.edsoo.ru/863e86f2

6.2 | 6.03

3aKOHOMEPHOCTH
HacJieIOBaHUs TPHU3HAKOB.
MoHorubpuaHoe
CKpelllBaHHe

bu6snoreka LIOK https://m.edsoo.ru/863e8878

6.3 | 13.03

JAurubpuiHOe CKpeluBaHue.
3aKOH HE3aBUCUMOTO
HacJie/IOBaHUs

bu6bauoreka [JOK https://m.edsoo.ru/863e89a4

6.4 | 20.03

CuenJieHHOe HacJe0BaHNe
NIpU3HaKOB. HHcmpykmasic no
OT. J/labopamopHas paboma
Ne5 «3yyeHue pe3yabTaTOB
MOHOTMOPHIHOTIO U

bu6anoteka LIOK https://m.edsoo.ru/863e8c60




JUTHOPUHOTO CKPEIIMBAHUS
Ha MUKpOIpenapaTax»

6.5 | 27.03

HacnenoBanue nprsHakoB
CLIEIJIEHHBIX C II0JIOM.
['eHeTHKa noJ1a

bu6baunoTeka LIOK https://m.edsoo.ru/863e8c60

6.6 | 10.04

M3MeHYUBOCTb.
HacneacrBenHas
M3MEHYMBOCTb.
Hncmpyxkmasic no OT.
JlabopamopHas paboma N26
«M3yyenue
MOUPUKALIMOHHOM
M3MEHYMBOCTH, IOCTPOEHUE
BapHaLMOHHOTO psAjia U
BapHUaLMOHHOW KPUBOU»

bu6anoteka LIOK https://m.edsoo.ru/863e8efe

6.7 | 17.04

HacneacrBeHHast
M3MEHYHUBOCTb.
HHcmpykmaoic no OT.
JlabopamopHas paboma Ne7
«AHanu3 MyTanui y
Jpo30¢UIbI HA TOTOBBIX
MHUKpOIIpenaparax»

bu6anoreka LIOK https://m.edsoo.ru/863e8efe

6.8 | 24.04

['eHeTHKa 4Yesi0BEKa.
HHucmpykmae no OT.
IIlpakmuueckas paboma Ne2
«CocTaBJieHHe U aHa/IU3
POJIOC/IOBHBIX YeJIOBEKA»

6.9 | 1.05

KonmposvsHas paboma 1o
TeMe «HacsieICTBEHHOCTh U
W3MEeHYMBOCTbY

bu6snoreka LIOK https://m.edsoo.ru/863e8d78

HTOoro yacos no reme

9

1

3

1

7. CesieKuus opra

HU3MOB. OCHOBBI 6MO0TeXHOoJIoruM (3 yaca)

7.1 | 8.05

Cen €KL WA KaK HayKa

1

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

7.2 | 15.05

MeToAbl U JOCTUIKEHUS
CeJIEKI[UU PACTEHUH U

1

YKHNBOTHBIX

bu6banoteka LIOK https://m.edsoo.ru/863e9214




7.3 | 22.05 BuoTexHoJIOrUs Kak 0Tpacib 1 1 bu6aunoteka LIOK https://m.edsoo.ru/863e9336
NPOU3BO/ICTBA. HHCMpyKkmasic 3KC
no OT. 3kckypcusi «OCHOBHBIE
MEeTO/bl U JOCTHUXKEHUS
ceJIeKLMU pacTeHUH (Ha
TEeNJIMYHOE X035IUCTBO)»
HToro yacos 1o reme 3 1
061ee KOJIMYECTBO YACOB MO MporpaMme 34 2+13k







11 KVIACC

Ne
n/
II

JlaTta npoBeneHus

y

OKa

[lo nany

dakTHUyeck
U

HavmeHoBaHue pa3zena,
TeMbl YpOKa

KosnuectBo yacoB

Bcero

K.P

JLP

[P

[lpumeyaHue

1. JBoswnuoHHas 6uoyorusa (9 4acos)

1.1

IBOJIIOIMS U METO/bI €€
H3y4YeHHUs

1

bu6baunoteka LIOK https://m.edsoo.ru/863ea20e

1.2

Hcrtopusa pasButusa
npejcTaBJeHUN 06
3BOJIIOLUU

bu6snoreka LIOK https://m.edsoo.ru/863e9570

1.3

Buj: KpUTEPUH U CTPYKTYpa.
[Tonysanua Kak
3JieMeHTapHas eUHHULIA
Busla. UHcmpyxkmadc no OT.
JlabopamopHas paboma N1
«CpaBHeHUE BU/0OB 110
MOPOJIOTUIECKOMY
KPUTEPHIO»

bu6anoreka LIOK https://m.edsoo.ru/863e99c6

1.4

JBrKy1IMe CUIbI
(a3srtemeHTapHbBIE PAKTOPHI)
3BOJIOIUHU

bu6anoreka LIOK https://m.edsoo.ru/863e9da4

1.5

EcTecTBeHHbIN OTGOP U €0
bopMbl

bu6snoreka LIOK https://m.edsoo.ru/863e9ed0

1.6

Pe3ysbTaThl 3BOJIIOLUU:
PHUCIIOCOGJIEHHOCTD
OpPraHu3MOB U
BU/I000pa3oBaHue.
Hucmpykmaosic no OT.
JlabopamopHas paboma Ne2
«Onucanue
NPUCIOCOGJIEHHOCTH
opraHu3Ma U ee
OTHOCUTEJILHOTO
XapakTepa»

bu6snoreka LIOK https://m.edsoo.ru/863e9fde

1.7

HamnpaBJsieHUs U yTH

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




MaKpO3BOJIIOLHMH.
Konmpoavnasa paboma N1
110 TeMe «IBOJIIOIIMOHHAsA
61 0JIOTUsI»

HToro yacos no reme

9

1

2

2. BO3HMKHOBEHME U pa3BHUTHE KU3HU Ha 3emie (9 yacoB)

21

Uctopud xu3HU Ha 3eMJie U
METO/1bl ee U3yUYEHHUs

1

bu6bsnoteka LIOK https://m.edsoo.ru/863e9cle

2.2

['MnoTe3nl NIPOUCXOXKAECHUA
YKW3HU Ha 3eMJie

bu6baunoreka LIOK https://m.edsoo.ru/863ea5a6

2.3

PasBuTHe )XU3HU Ha 3eMJie
110 3paM ¥ NepUOJAM.
Hncmpykmanoic no OT.
IIpakmuueckasi paboma N1
«M3yyeHune ucKonaeMbIx
OCTaHKOB pacTeHUH U
YKHUBOTHBIX B KOJIJIEKI[UAX»

2.4

OcHOBHBIE 3Talbl 3BOJIIOLINH
pPacTUTEJBHOTO U
’KUBOTHOTO MHUpa.
Apomopodo3bl. HHcmpykyus
no OT. Ikckypcus
«IBOJIIOLMSI OPTAHUYECKOTO
MHUpa Ha 3eMJie»
(kpaeBegYECKHUH My3eH)

3KC

bu6baunoreka LIOK https://m.edsoo.ru/863eabbe

2.5

COBpEMEHHaH cucrema
OpraHHU4eCcKoro Mmmpa

bu6anoreka LIOK https://m.edsoo.ru/863ea48e

2.6

JBOJIIOIMS YeJI0BEKA
(AHpomoreHes)

bu6bsaunoTteka [JOK https://m.edsoo.ru/863eac2c

2.7

JBrxyiue cuiibl (GaKTOpbI)
3BOJIIOLUH

bu6bauoreka [JOK https://m.edsoo.ru/863ead44

2.8

OcHoBHBIE CTaAUHU
3BOJIIOLMH YeJIOBeKa.
KonmpoavHas paboma Ne2
«Bo3HuKHOBeHUE U
pa3BUTHE }KU3HU Ha 3eMJie»

bu6banoteka LIOK https://m.edsoo.ru/863eaea2




29

YesnoBeyeckue pacol U
IpUPOJHbIE ajanTaluy
4yeJIoBeKa

bu6aunoteka LIOK https://m.edsoo.ru/863eaea?2

HUToro yacos no reme

1+
15k
C

3. Opranus

MbI U1 OK

y>Kaomas

cpepa (7 yacos)

3.1

JKO0JI0TUS KaK HayKa.
MeTo bl 3KOJIOTUYECKHUX
HCCIeJOBaHUM.

1

3.2

Cpenbl 06UTaHUSA U
3KoJjioruyeckue GakTopbl

3.3

Abuotnyeckue GakTOpPBHL
Hucmpyxkmaoic no OT.
JlabopamopHas paboma Ne3
«Mopdosoruyeckue
0COGEHHOCTH pacTeHUH
Pa3HbBIX MECT OOUTAHUSI»

bu6bsnoreka LIOK https://m.edsoo.ru/863eafec

3.4

doTonepuoausM.
BuoJsioruieckre puTMBbI.
HHcmpyxkmaoic no OT.
JlabopamopHas pa6oma N24
«BausHue cBeTa Ha pOCT U
pa3BUTHeE YEPEHKOB
KoJIeyca»

bu6snoreka LIOK https://m.edsoo.ru/863eb10e

3.5

BuoTHyeckue GaKTOpEI

3.6

JVHaMUKa YU C/IeHHOCTHU
NONYJIALMU U ee peryaaLus.
Hucmpykmaosic no OT.
IIpakmuyveckas paboma N2
«IloacyeT NJIOTHOCTHU
NONYJISIMU PAa3HbIX BUJ 0B
pacTeHU»

3.7

JKoJIoTU4YecKue
XapaKTepUCTUKU BU/Jia U

nonyJjdnuu. KOHmpO./IbHaﬂ

bu6snoreka LIOK https://m.edsoo.ru/863eb348




paboma no meme «OpraHusm
Y OKpY’Karolas cpeia»
HToro yacos 1o reme 7 1 2 1
4. Coo06miecTBa M 9KOJ0rH4YecKue cucremsl (9 yacos)
4.1 Coob61iecTBa OPraHM3MOB 1 bubsnoTeka LIOK https://m.edsoo.ru/863eb46a
4.2 JKOJIOTUECKUE CUCTEMBL. 1
buoreonenos. KomnoHeHThI
3KOCUCTEMBI
4.3 Tpoduyeckue ypoBHU 1 Bu6auoTeka LJOK https://m.edsoo.ru/863eb5fa
3KocucTteMbl. [lokasaTesnu v
CBOKCTBA 3KOCUCTEMBI.
JKO0JI0TUYECKHE TUPAMU/LBI
4.4 [IpypoHbIe 3KOCUCTEMBI 1
4.5 AHTpONOreHHbIe 1
3KOCHUCTEMBI
4.6 Buocdepa-riaobanbHas 1 bu6snoreka LIOK https://m.edsoo.ru/863ebb5e
3KoCcHCTeMaA
4.7 3aKOHOMEPHOCTH 1 bu6snoreka LIOK https://m.edsoo.ru/863ebd16
CylIeCTBOBaHHUS 6MOChephI
4.8 YesroBeuecTBO B 6rocdepe 1
3emMas
4.9 Cy1ecTBOBaHHE TPUPOABI U 1 bu6anoreka LIOK https://m.edsoo.ru/863ebale
4yeJIoBeYecTBa
HToro yacos no reme 9
0O61ee KOJIMYECTBO YAaCOB IO MporpaMmMe 34 3 4 2+
1
3KC










MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CpopMHUpPOBAHHOCTh 3HAHUM O MECTE M POJIM OHOJIOTHH B CHCTEME
Hay4HOTO 3HAHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (HYHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKAa ISl pEIICHUS

JKHN3HCHHBIX 3aJ1a4

YMeHne packpbiBaTh COJEpXKaHWE OWOJIOTHYECKUX TEPMHHOB U
TIOHATHM: KU3Hb, KJIETKA, OpraHu3M; MeTadom3M (0OMEH BEIIeCTB U
MpeBpalllEeHUEe HHEpPruH), TroMeocTa3 (camMoperyisiuus), ypOBHEBas
OpraHu3aIus KUBBIX CHCTEM, CAMOBOCIPOU3BEACHUE (PETIPOIYKIIHS),

HACJI€ACTBEHHOCTh, H3MCHYNUBOCTL, POCT U Pa3BUTUC

YMeHnue uznaraTtb OHOJIOTHYECKHE TEOpUH (KJIETOUHAsl, XpPOMOCOMHas,
MyTarmoHHas), 3akonsl (I'. Menaens, T. Moprana, H.1. BaBunosa) u
yueHus: (0 IEHTpax MHOroo0pasus U TMPOUCXONKICHHS KYJIbTYpPHBIX
pactenuii H.. BaBunosa), onpenensaTs rpaHuIlbl UX MPUMEHHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaICT MCTOAAMHU HAy4YHOI'0O IIO3HAHHA B ouonoruu
(Ha6J'IIOI[eHI/Ie U OIKMCAaHUEC KXUBBIX CHCTCM, IIPOLECCOB H ﬂBJ'IeHHfI;
OpraHru3anusa u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBIABJIICHHUC 3aBUCHUMOCTHU MCKAY
HCCICAYCMBbIMH BCIIMYMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHC

ACJIaTh BbIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

YMeHHe BBIICNATh CYINICCTBEHHBIC TPU3HAKH BHUPYCOB, KIETOK
NPOKAapUOT W 3YKApUOT, OJHOKICTOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB; OCOOCHHOCTHM  TpOLECCOB OOMEHa  BEUIECTB U
NpeBpalleHusl SHEPrul B KJIETKe, (DOTOCHHTE3a, IUIACTHYECKOTO U
DHEPreTUYeCKOro  OoOMeHa,  XEMOCHHTEe3a, MHUTO3a,  Meho3a,
OIUIOJIOTBOPEHMSI,  PAa3MHOXKCHHUS,  HMHIUBHIYaJIbHOTO  Pa3BHUTHUS

opraHu3Ma (OHTOI'€HE3)



10

11 KIJACC

Kon
NpoBepPsSieMOro
pe3yJabTaTa

YMeHHe TNpUMEHSTh TOJNyYeHHBIE 3HAHUS Ui OOBSCHEHHUs
OMOJIOTUYECKUX TPOIECCOB W SBICHHM, U MPUHATUS MPAKTHUYECKUX
pelIeHH B MOBCETHEBHON KHU3HM B LIEJAX 00ecrieueHus: 6e30MacHOCTH
CBOETO 3JI0POBBSI U 3JI0POBbS OKPYKAIOIINX JIFOJICH, COONIOICHUSI HOPM
rpaMOTHOTO MOBEACHUA B OKpPYKAOWEW MOPUPOJHOM  Cpene;
NOHUMaHHE HEOOXO0TMMOCTH UCTIOJTb30BaHUS JOCTHKEHHH
COBPEMEHHOW OWOJIOTUM W OWOTEXHOJIOTHH ISl palMOHAIBEHOTO

IPUPOIONIOJIB30BAHUS

Ymenue peuiath J3JIEMCHTAPHBIC T'CHCTHYCCKHEC 3aJadd Ha MOHO- U
I[I/IFI/I6PI/I)IHO€ CKpCIIMBAHUC, CHCIUVICHHOC HACJICIO0BAHHE; COCTABJIATH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIMBAaHHUA JUIA npeacKazaHusa

HacCJI€aOBaHUW ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHBIE U MpaKTUYEeCKHe paboThl,
coOnroAaTh mpaBWwia Npu paboTe ¢ ydyeOHBIM M JaOOPATOPHBIM

000pyI0BaHHEM

YMeHue KpUTHUECKH OLIEHWBATh U HMHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTMYECKOTO COJIEPKaHus, BKIIOYAIOINIYIO [1CEBIOHAYYHbIE 3HAHUS
13 pa3nuuHbIX ucTouHUKOB (CMU, HaydyHO-TIOMYJIIpHBIE MaTEpHUAIIBI);
ITHUYECKHUE AacCMeKThl COBPEMEHHBIX UCCIEOBaHUM B OHOJIOTHH,

MeIUIMHe, OMOTEXHOJIOT U

YMeHne co3maBaTh COOCTBEHHBIC TUCHBMEHHBIC M YCTHBIE COOOIICHMS,
000011as1 OMOJIOTHYECKYI0 MH(POPMAIINIO U3 HECKOJIBKUX MCTOYHHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro o01ero oopa3oBaHus

CchopMupOBaHHOCTh 3HAHUN O MECT€ M POJM OMOJIOTHU B CHUCTEME
HAY4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHON KapTHUHBI MUPAa M HAYYHOI'O MHUPOBO33pPEHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOeXKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE
O6uonoruyu; (PyHKIMOHAIBHOW TPaMOTHOCTH 4YeNlOBEeKa ISl pelIeHUs

JKHN3HCHHBIX 3aJa4

YmMmenue PaCKpbIBATh COACPIKAHUC OMOJIOrHYCCKUX TCPMHUHOB U

TIOHSTHM: BUI, NOIYJIALUA, I‘CHO(I)OHI[, OBOJIIONMA, ABWIKYHIUC CHIIBL



(daxTopsr) 3BOJIIOLUH, MPUCTIOCOOICHHOCTD OPraHu3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (bakTopsl, IKOCHCTEMA,
MIPOTYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI, end  MUTaHUS,

IKOJIOTHYECKask MUpaMu/Ia, OnoreoreHos, ornochepa

YMenue uznarate OMOJIOTUYECKHE TEOPHUM (3BOJIIOLIMOHHAS Teopus Y.
JapBuHa, CHHTETHYECKass TEOpHUsl  HBOJIIOLUHU), 3aKOHBl U
3aKOHOMepHOCTH (3apojsiieBoro cxojactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHui u myteil sBostounn A.H. CeBeprioBa, yueHus o
ouochepe B.M.  Bepnaackoro), ompenenstb  TpaHUIBl  HX

MNPUMECHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAy4YHOTO TIO3HaHMS B OHOJIOTUH
(Habmro/leHNe W OINMCAaHUE J>KUBBIX CUCTEM, IPOIECCOB U SIBIICHUMH;
OpraHu3aiusi M TPOBEIEHHE OMOJOTUYECKOTO  IKCIEPUMEHTA,
BBIJIBIOKCHHE  THUNOTE3bl;  BBIIBJICHHE  3aBUCHMOCTH  MEXIY
HCCIIeTyeMBIMU BEIIMIMHAMH, OOBSICHCHHE TTOJTYYCHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSITHHA, TEOPUH ¥ 3aKOHOB;, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHHWHU IMOJTYUCHHBIX peBy.TIBTaTOB)

Ymenne BBIJICIISTD CYILIECTBCHHBIC NPU3HAKH CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHIOB, MOMYJSIUH, TPOIYIEHTOB,
KOHCYMEHTOB,  PEIYyIEHTOB,  OWOTEOLIEHO30B M  DKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HACJICICTBEHHOMN U3MEHYNBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000pAa30BaHUs, MPHUCIIOCOOIECHHOCTH
OpPraHu3MOB, JIEHCTBUS DKOJOTHUYECKUX (HAaKTOPOB Ha OPTraHU3MBL,
nepeHoca BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX, aHTPOIIOTECHHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTa BEUIECTB U

OMOTEOXMMHUYECKUX IIHKJIOB B Orocdepe

YMeHue OpUMEHSTh TMOJY4YCHHbIE 3HaHWS AN OOBSCHEHUs
OMOJIOTUYECKUX MPOILIECCOB U SIBJICHUMA, JIJIS MPUHATUS MPAKTHUECKUX
pelleHnit B MOBCEAHEBHOM KU3HU B LENSIX 00ecieueHrs 0€30MacHOCTH
CBOETO 37I0POBbS U 37J0POBbSI OKPYXKAIOIINX JIOACH, COOMIOCHHSI HOPM
rPaMOTHOTO TIOBEJIEHUS B  OKpYXKawolled MPUPOTHON  Cpene;
MOHUMaHHE HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH AJISl PAIIMOHAIBHOTO MPUPOIOTIONH30BAHMS
YMeHue pemiate dJMeMEHTapHbIe OMOJOTHYECKHe 3aJayd, COCTaBISATh
CXEMBI MIepeHOoCca BEIIECTB M SHEPTUU B dKOCHCcTeMax (I[EeMH MUTAaHMUS)
YMeHue BBIMOJNHATH J1a0OpaTOpHBIE U MpakTHYeCKue paboThl,

coOmonarh mnpaBuia Npu pabore C y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHueM



10

YMeHne KpUTHYECKH OLEHHMBATh W MHTEPHPETHPOBATH MH(POPMALIUIO
OMOJIOTUYECKOTO CO/IEPKaHMsI, BKIIOUAIOIIYIO IICEBJOHAYYHbIC 3HAHUS
13 pa3nuuHbIX UcTOYHUKOB (CMMU, HaydyHO-NONYJIsipHBIE MaTepUabl);
paccmarpuBath rio0abHbIe 9KOJIOTUYECKHE poOsIeMbl
COBPEMEHHOCTH, ()OPMHUPOBATH MO0 OTHOIICHUIO K HUM COOCTBEHHYIO

ITO3UIIHIO

YMeHne co3maBaTh COOCTBEHHBIC TMCHMEHHBIE M YCTHBIE COOOIICHMS,
000011251 OMOJOTUYECKYI0 HH(DOPMAIIMIO M3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrapar OuoIOrun



IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

1.1

1.2

2.1

2.2

3.1

3.2

3.3

3.4

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buonorus kak Hayka

buonorus — Hayka o xwuBoil mpupone. Ponp Ouonorun B (QopMHUpOBAHUU

COBPEMEHHOU HaydyHOU KapTUHBI Mupa. CrucTemMa OMOJIOrMYeCKUX HAYK

Meroapl MO3HAHUS KUBOW TpHUpOAbl (HAOIIOIEHHE, SKCIEPUMEHT, OIMHUCAHHE,
U3MEpeHue, Kiaccudukaius, MOJCIHUPOBaHNE, CTaTHCTHYECKas 00padoTka

JTAHHBIX )
KuBble cucTeMbl U UX OpraHU3aLus

Kusble cuctembl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHusi Ouosoruu. CoiicTBa

OMOCHCTEM M UX pazHOOOpasue

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJIEKYIISIPHO-T€HETUYECKUH, KIETOYHBIH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN
XUMUYECKUH COCTaB M CTPOCHUE KIETKH

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE JJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpO3JeMeHThl. Boma wu wMuHepanbHble BemiectBa. DOyHKIMM BOIBI U

MHHEPAJIBbHBIX BEMICCTB B KIICTKE. HO,I[,I[Gp)KaHI/Ie OCMOTHYECKOI0 OanaHca

Benku. CoctaB u crpoeHue O€IKOB. AMHHOKHCIOTBI — MOHOMEpPBI OEIKOB.
HesamenuMple ¥ 3aMEHMMBIE aMUHOKHMCIIOTHI. AMHHOKHMCIIOTHBIH COCTaB.
YPOBHH CTPYKTYPBI OCIIKOBOM MOJICKYJIbI (IEPBUYHASI, BTOPUYHAS, TPECTUYHAS U
YCTBEPTUYHAS CTPYKTypa). XHUMHYCCKHUE CBOMCTBAa OclIKkOB. buoiormyeckue
(GbyHKIMH OENKOB.

depmeHThl — OHOJIoTHYECKHe Karanu3atopbl. CTpoeHHEe (pepMeHTa: aKTUBHBIN
HEeHTp, cyOcTpatHas crenudpuunoctb. Kodepmentsl. Butamunbl. Orinums

Q)epMeHTOB OT HCOPTraHNYCCKHX KAaTAJIN3aTOPOB

VYraeBoipl: MOHOCAaXapuabl (IJII0K03a, pubo3a U J1e30KCHpub03a), Aucaxapuibl
(caxapo3a, J5aKkTO3a) W TOJMcaxapuIbl (KpaxMmal, TJIMKOTEH, LEeJUII0I03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jiunuasl:  TpUITIMLEpUAbI,  cTepouabl,  ochomunuasl.  ['mapoduiabHO-
rupodoOHble cBolicTBa. buonornueckue ¢ynkuuun aunuaoB. CpaBHeHUe

YrijieBo0B, OCJIKOB M JIMTIUI0B KaK HCTOYHHUKOB SHEPTHUU

Hyxneunossie kucnotsel: IHK n PHK. HykieoTuasl — MOHOMEpBI HYKJIEMHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

kucnot. Crtpoenne u ¢ynknuun JIHK. Crpoenne u ¢ynkumm PHK. ATO:

CTpoeHue 1 PyHKIUU
Hwuronorusa — Hayka o kierke. Knetounas teopust. MeToapl U3ydeHUs: KIETOK

Knerka xak nenoctHas xuBas cucrema. OOmIMe NpU3HAKU KJIETOK: 3aMKHYTas
HapyxHas meMOpana, Mmosiekyasl JIHK kak reHeTwueckuii ammapar, cucrema

cuHTEe3a Oerka

Tunsl KeToK: 3yKapuoTuyeckas u npokapruotuueckas. OCoOOEHHOCTH CTPOEHUs
npokapuotuueckoil  kierku. Kierounas crenka Oakrepuil.  CtpoeHue
JYKapUOTHYECKON KJeTKU. OCHOBHBIE OTJIMUWS PACTUTEIHHOM, >KHUBOTHOU W

rpuOHOM KIIETKH

[loBepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHas CTEHKA, TJIMKOKAIMKC, HX
¢bynakaun. [1nazmatuueckas MemOpaHa, e€ cBoiicTBa U QpyHkuuu. Lluromnasma u
e€ opraHounpl. OnHOMEMOpaHHBIE OPraHOMABI KIETKU: JHJOIUIa3MaTHyecKas
cetp (OIIC), ammapar Tlonbmku, im30coMbl. [loyaBTOHOMHBIE OpPTaHOUIBI
KJIETKW: MUTOXOHJIPUH, IUIacTUbl. [IpoucxosxeHre MUTOXOHJIPUM U TUIaCTU.
Buner mmactua. HememOpaHHble opraHouabl KI€TKH: pUOOCOMBI, KJIETOYHBIN

LIEHTP, PECHUYKH, KTYTUKUA. DYHKIIUN OPraHOUAOB KJIETKU. BKitoueHus

SAnpo — perynsaropHbiii neHtp kietkn. CTpoeHuWe sapa: saepHas 000JI0YKa,

KapuoIlIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCOPT BEIIECTB B KJIETKE
KuznenesTenbHOCTh KIETKH

OOMeH BemiecTB, WM METa00Jdu3M. ACCUMWIAIUSA (IJIACTUYCCKUNA OOMEH) H
JTUCCUMWIALINS (SHEPTreTHYECKHii OOMEH) — JBE€ CTOPOHBI €IUHOrO Mpoliecca
MeTtabosi3ma. Turbl 0OMEHa BEIIECTB: aBTOTPOGHBIN U reTepoTpodHbIi. Pob

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIETKE

®ortocunrte3. CpetoBas u TeMHOBas ¢a3bl poTocunTesa. Peakiuu gotocunresa.
DddextuBHOCTh PoTOCHHTE3a. 3HAYeHHE (OTOCHHTE3a IS KU3HU Ha 3emiie.
Bnusinue ycnmoBuii cpeapl Ha (OTOCHHTE3 U CHOCOOBI TOBBIIIEHUS €TO
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3Hpylue OakTepuu. 3HAUYeHHWE XEMOCHHTE3a Ui

JKA3HM Ha 3emiie

9HepreTI/IquKHﬁ OOMEH B KJIETKE. Pacmiennenue BCIICCTB, BBLIJICICHHUC H
AKKYMYJIMPOBAHUEC OSHECPruhn B KIICTKC. OTarbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. EpO)KCHI/Ie n €ro BHIBI. KncnoponHoe OKHCJICHHUC, HJIN KJICTOYHOC

npixaHue. DPpPeKTHBHOCTh IHEPTETUUECKOT0 0OMEHa

Peakiiun marpuunoro cuntesa. ['enernueckas napopmanus u JJHK. Peannzanus

T€HEeTHYECKOM I/IH(I)OpMaI_II/II/I B KiIeTKe. I'eHeTHuecKuid KOO M €ro CBOMCTBA.



4.5

5.1

5.2

5.3

5.4

5.5

Tpanckpunus — marpuunbiii cunte3 PHK. Tpancnsamus — Ouocunte3 Oenka.

KoaupoBanue amuHokucnot. Posis pubocom B GnocunTese Oenka

Hexnerounsie ¢opmbl ku3HH — BHpYCHL. Mcrtopusi oTkpeitus Bupycos (/1.1
WBanoBckmii). OCOOEHHOCTH CTPOEHUS M IKHU3HENEATEIHHOCTH BHUPYCOB.
Bakrepuodarn. boie3sHnm pacTeHHid, J>XMBOTHBIX W YEJIOBEKa, BBI3bIBACMEBIC
Bupycamu. Bupyc nummynonepunura yenoseka (BUY) — BozOynutens CIIN/a.

[Mpodunakrrka pacpocTpaHeHUs] BUPYCHBIX 3200 ICBaHHIA
Pa3zmHOXeHME ¥ MHAUBUAYAIIBHOE Pa3BUTUE OPraHU3MOB

Knerounsrii 1uki, win S>KM3HEHHBIM UWKI KieTku. WMHTepdaza u MHTO3.
[Ipouecchl, npoTekatoie B uHTepdaze. Pernmmkanus — peakuus MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpomMocOMHBIH HAaOOp — KapHOTHIIL.
JuniaouaHeld W TaIUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHIBI.
Huronornueckue OCHOBBI Pa3MHOXKEHHUS UM WHIUBUAYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne kmetkn — wmuto3. Craamm muto3a. Ilpomeccel, mpoucxonsdmme Ha

PAa3HBIX CTAAUAX MUTO34A. bromornaeckuii CMBICII MUTO3a

@dopMBl pPa3MHOKEHHUS OpPTaHU3MOB: Oecrojioe M TojoBoe. Buuer Gecronoro
pa3sMHOXEHHS: JIeICHUE HaJBOE, TOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
cniopooOpa3oBaHue, BEreTaTHBHOE pa3sMHOKCHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECIOJIOrO.
Meiio3. Cramuu Meiio3za. Ilporeccel, HpoHCcXOIdlllMe HAa CTaaudax Menosa.
[ToBenenue xpomocom B Mmeiose. Kpoccunrosep. buonorudeckuii cCMbICH M

3Ha4YeHUE MeHo3a

l'amerorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [losi0BBIE
JKeJe3bl: CEMEHHUKH M AWYHUKU. OOpa3oBaHUe U Pa3BUTHE MOJOBBIX KJIETOK —
rameT (CrepMaTo3oujl, SileKlIeTka) — criepMaToreHe3 u oorere3. OcoGeHHOCTH

CTPOCHHUA SIMIEKJICTOK U CIICPMATO30U10B. OHJ'IO,Z[OTBOpeHI/Ie. HapTCHOFGHCS

WunuBugyanbHoe  pa3Butue  (OHTOreHe3).  OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtamnbl SMOPUOHATLHOTO PA3BUTHSI Y MO3BOHOUYHBIX KHUBOTHBIX:
npobneHue, racTpynsauus, opraHorenes. [loctamOpuonansHoe pa3Butue. THIIBI
MOCTAMOPHUOHAIBHOTO PA3BUTHS: MpsIMOe, HEmpsMoe (IWYHMHOYHOE). BnusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pasButme pacreHuil. OHTOre€HE3 LBETKOBOTO pACTEHHUS: CTPOCHUE

CCMCHHU, CTa/IUN PA3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3sMoOB



6.1

6.2

6.3

6.4

6.5

6.6

IIpeamer u 3agaun resetuku. Vicropust pa3sBuTUs T€HETUKU. BKi1ag poCCHICKUX
U 3apyOeXHBIX y4Y€HBIX B pa3BUTHE T'EHETUKU. MeTOIbl T'€HETHUKH
(TubpuAOIOTUYECKHIA, LIUTOT€HETUYECKHUIA, MOJIEKYJIIPHO-TE€HETUUECKUI ).
OcHoBHbIE T€HETHYECKUE MOHSTUA. ['eHeTndyeckass CUMBOJIMKA, UCIOJIb3yeMasl B

CXeMax CKpelBaHUN

3aKOHOMEPHOCTH HACJIeIOBaHUsI TPHU3HAKOB, YycTaHOBJICHHBbIE [. Mennenem.
MoHorHOpUIHOE CKpelIMBaHUE. 3aKOH eAMHOOOpa3us THUOPUIOB MEPBOTO
nokosneHusi. [lpaBuyio JOMUHUpOBaHWS. 3aKOH pACIICIUICHUS TPU3HAKOB.
I'unioresa unctoTel rameT. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe CKpenMBaHue. 3aKOH HE3aBUCUMOTO HACIEIOBaHUS MPHU3HAKOB.
[{uTtoreHeTHYeCKNEe OCHOBBI JIUTHOPUIHOTO CKpEIIMBAaHMS. AHAIM3UPYIOIIEe
ckpeniuBanue.  Vcmonp30BaHWE — AHAIM3UPYIOMIETO  CKPEIIMBAHHUS IS

OTIpe/IeNIeHUs] TeHOTHUIa 0CO0U

CuerieHHOe HaclieZjoBaHue npusHakoB. Pabora T. Moprana mo crerieHHOMY
HacleOBaHUIO TeHOB. HapylieHuwe cuemieHuss TeHOB B pe3yibTare
KpOCCHHIoBepa. XpOMOCOMHas TeOpusi HAcleICTBEHHOCTH. | eHeTudeckue
KapThl.

I'enernka mosa. XpoOMOCOMHOE OINpENETICHUE TMoja. AYTOCOMBI M IOJIOBBIE
xpoMocoMmbl. ['oMoraMeTrHble M rereporameTHble Opranu3mbl. HacnenoBanue

IIPHU3HAKOB, CUCIIJICHHBIX C II0JIOM

N3menunBocTh. Buabl M3MEHUMBOCTH: HEHACJEICTBEHHAs M HAcJeIACTBEHHAs.
Ponb cpembl B HEHACIENCTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIIMOHHOW HM3MEHYMBOCTU. BapualMoHHBI psg W BapUalMOHHAsS
kpuBas. Hopma peakuuu npusHaka. KosjuuecTBeHHble U KaueCTBEHHBIC

IIPU3HAKH U UX HOPpMA pCaKINu. CpolicTBa MOﬂH(bHKaHHOHHOﬁ U3MCHYHUBOCTH

HaCJ'Ie,Z[CTBeHHaH, HJIN TCHOTUIIMYECKasA, HN3MCHYHUBOCTD. KomOnHaTuBHas
W3MEHYMBOCTh. MeH03 M HOJOBOM nmpouecc — OCHOBa KOMOHMHATHUBHOM
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH NU3MCHYHNBOCTD. KJ'IaCCI/I(I)I/IKaI_H/IH MYTaHHﬁI
T'CHHBIC XPOMOCOMHBIC, TCHOMHBIC. YacroTa u IIPUYHHBI MyTaL[Hﬁ. MYTaFeHHBIe
(I)aKTOpLI. 3aK0H rOMOJIOTHYECKHX PAI0B B HaCHeﬂCTBeHHOﬁ n3menunBocty H. M.

BasuioBa

I'emernka wuenoBeka. Kapuorunm denoBeka. OCHOBHBIE METOIBI T€HETUKH
YeJI0BEKa: TEHEAIOTUYECKUH, OJIM3HELOBBIH, LIUTOT€HETUYECKUH,
OMOXMMHUYECKUH, MOJEKyIIpHO-reHeTnueckuil. CoBpeMEHHOe OIpeieieHue
TEHOTHUIIA: TIOJHOTEHOMHOE CEKBEHHPOBAHNE, TEHOTUIIMPOBAHKUE, B TOM YHCIE C
nomotpeto [I1[P-ananu3a. HacnencTBeHHble 3a00j1€BaHUS 4YEJIOBEKA: TE€HHbIE
60s1€3HM, 0O0JIE3HU C HACIIEICTBEHHOH IMpPeIpacrnookKEHHOCThIO, XPOMOCOMHbIE

oone3nn. CoMaTuyecKue u FCHCPATUBHBIC MYTAllUU. HpI/IHLII/IHBI 310pOBOTO



7.1

7.2

7.3

06p333 KU3HHU, AUAr"HOCTHKH, HpO(I)I/IJIaKTI/IKI/I n JICUCHHA TI'CHCTHUYCCKUX
6one3nell. MenuKo-reHeTH4eckoe KOHCYJIbTHPOBaHHE. 3HAUYCHHE METUIIMHCKOM

TCHCTUKHU B MPCAOTBPAICHUHN U JICUCHUHN I'CHCTUYICCKUX SaGOHGBaHI/Iﬁ YCJIIOBCKaA
Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUHU

Cenexkuusi Kak Hayka M Ipolecc. 3apOKICHHE CEIEKIUU M JOMECTHUKALMS.
Yuenne H.M. BaBmioBa o0 TieHTpaXx TPOUCXOXKJICHUS € MHOT000pa3ws
KYJIbTYPHBIX pacTeHui. LIeHTpbl IpOUCX0XKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
1I0POJ1a, IITAMM

CoBpemeHHbIE METOJbl CeIeKIUU. MaccoBbli W MHAMBUAYAJIBHBIM OTOOPHI B
CEJIEKIIMM pacTeHUH M KUBOTHBIX. OlleHKa JKCTepbepa. BIn3kopoIcTBEHHOE
cKpeluBaHue — HHOpuAMHr. Yucrass nauHus. CKpelMBaHUE YUCTHIX JIHMHHM.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOe cKkpelyBaHue — ayTOPUAMHT.
Otpanénnas tulOpunmszanus u e€ ycrnexu. VCKycCTBEHHBIH MyTareHe3 u
MOJYyYEHUE NOJIMIUIONAOB. JIOCTHIKEHMSI CENIEKIIMM pPACTEHHM, »XWBOTHBIX U

MHKPOOPTraHU3MOB

buoTtexHosoruss Kak OTpacib NPOU3BOJCTBA. ['€HHAas WHXXEHepus. ITarbl
co3ganusi pexkomOunantHoW JIHK u Tpancrennbix opranusmoB. Kierounas
nHxkeHepusa.  Kiierounbsle  KynapTypbl.  MUKpPOKIOHAJIBHOE  pPa3MHOKEHHE
pactrenuii. KijoHupoBaHHE BBICOKONPOJAYKTUBHBIX  CEIBCKOXO3SHCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKHE W dTHdeckue mpodsembl. MO — reHernuecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

1.1

IIpoBepsieMblii 3JIeMeHT co/lep:KaHUS

OBOIOLIMOHHAs OUOJIOT S

DOBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTUH.

CBugerenbctBa  3Bositouuu.  [laneoHTosnoruyeckue:  MOCIEI0BATEIbHOCTD
NOSIBJIGHUS] BMJIOB B IAJIEOHTOJIOTUYECKOM JIETONMCH, IEPEXOJHbIe (OPMBI.
buoreorpaduueckue: cxoacTBO U pasnuuue ¢GayH U GIOpP MaTEPUKOB U
OCTPOBOB. DMOPHOJIOIMYECKHE: CXOJICTBA U Pa3JIMuusl SMOPHOHOB Pa3HbIX BUJIOB
MO03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJOTHMYHBIE,
pyAMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTed y BCex

OpraHnu3MoOB



1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

OpomoumonHas  Teopuss Y. Jlapuna. Ilpeanoceliku  BO3HUKHOBEHUS
napBuHU3MA. J[BWXKyIIHME CHIJIBI SBOJIONUHM BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IPU OIPAHUYEHHOCTH PECYpPCOB, HEONPEAEIEHHAS U3MEHYUBOCTD,

00opn0a 3a CyIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopust sBoitouud (CTD) u  ocHOBHBIE €€ TMOJOXKEHUS.

MI/IKPOBBOJIIOIII/I?I. HOHyJI?[III/Iﬂ KakK €IMHHUIa BHJa U 3BOJIIOITNHN

JBuxymue cuibl ((akTopbl) HBOJIOUMK BUAOB B IpHpoae. MyTallMOHHBIN
mpouecc U KOMOMHATHBHAs W3MEHYMBOCTb. [lOMyssiMOHHBIE BOJHBI M Jpend
reHoB. M3omsmus u murpanus. EcrecTBeHHBI 0TOOp — HampaBisitoIIMid (paxkTop
sBOMIOIMH. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB Kak pe3yabTarT HBoyouuu. [Ipumepsr
MPUCTIOCOOIEHUH y OpraHu3MOB. ApoMopG 036l M UIMOATANTAIUH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHOBHBIE (POPMBI BUI00Opa30BaHUS:

reorpagu4eckoe, IKOJIOTHIECKOe

MakposBomtorusi.  DopMbl  IBOJIOLMU:  (QuUIIeTHYECKas,  JAUBEpreHTHas,

KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh SBOJIOIUN
Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMJIE

JloHayuHble TPEACTABICHUA O 3apOXKACHWU KU3HU. HayuHble THUIIOTE3BI
BO3HMKHOBEHHS >KHM3HU Ha 3emJje: abuoreHe3 M MNaHCHepMUs. XHUMHUYEcKas
IBOMIONMS. DKCIEPUMEHTAIIBHOE MOATBEPXKICHUE XUMHUYECKOW 3BOJIOLUH.
Hauanpabie stanbel Ounosnormdeckoi spomornmu. ['mmoresa PHK-mupa. IlepBbie

KJIICTKHU U UX 3BOJIOLIHA. (DOpMI/IPOBaHI/Ie OCHOBHBIX I'DYIIII ) KUBBIX OPraHU3MOB

Pa3zputue xu3Hum Ha 3emisie mo spaM W nepuogaMm. Karapxeil. Apxelckas u
npoTepo3oiickas dpwl. Ilaneosoiickas spa u e€ mnepuoabl: KeMOPUHCKHH,
OPJIOBUKCKUW, CHIIYPUWCKUH, JI€BOHCKHI, KaMEHHOYTOJbHBIM, MEPMCKHUU.
Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEJIIOBOM.

Kaiinosoiickas 92pa u e€ mepuojbl: MaJICOTCHOBBIM,  HEOTCHOBBIM,
AHTPONOI'€HOBBIM. XapaKTepUCTUKa KIuMaTa M TEOJOTMYECKUX IPOLIECCOB.
OcHOBHBIE ATAIbI IBOJIOLUU PACTUTEIHHOTO U KUBOTHOTO MUPA. APOMOP(O3HI y
pacTeHuid W KUBOTHBIX. llosiBIEeHWe, pacuBeT W BBIMHpPAHHE TPYII KUBBIX

OpraHnu3MoOB

Cucrema OpraHu4eCckoro Mupa KakK OTPaAKCHUC SBOJIFOIUH. OcHoBHBIC
CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

3BOJ’IIOI_[I/I$I YCJIO0BCKa. AHTpOl'IOJ'IOFI/IH KaK HayKa. PazButue HpCI[CTaBJIeHI/Iﬁ )

MMPOUCXOKJACHUN YCJIOBCKA. MeTtoapl HN3Y4YCHHA QaHTPOIIOIrCHE3a. CXO,Z[CTBE[ n



2.5

2.6

3.1

3.2

3.3

3.4

3.5

4.1

4.2

pa3nuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUECKOE MTOJI0KEHHUE YEIIOBEKA.
JBwxymiue cuibl (GakTopbl) aHTpororeHe3a. HacnencrBennas M3MEHUYMBOCTh U
€CTeCTBEHHBIH 0TOOp. OOmiecTBeHHBI 00pa3 KHU3HH, W3TOTOBICHHE OPYIHUN

TPY/a, MBILLICHHAE, PEYb

OcCHOBHBIE CTaJIMM M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPaJONMUTEKH, YenoBek
ymenbii, YenoBek mnpsAMoxonsaumi, YenoBeKk HeaHIepTaldbCKui, YenoBek
pa3yMHbIi. Haxonku MCKOMaeMbIX OCTAHKOB, BpEMsl CYIIECTBOBAaHHS, 00JIACTh

pacripocTpaHeHus, 00bEM rOJI0OBHOIO MO3ra, 00pas KU3HHU, OPyIUs

UYenoseueckue pacbl. OCHOBHBIE OOJIBLINE pachl: eBponeouaHas (eBpa3uiickas),
HErpo-aBCTpajIouHast (3xBaTOpHANIbHASA), MOHTOJIOUIHAsS (a3marcko-
amepukaHckasi). UepTsl NpUCHOCcOoOIEHHOCTH MPEICTaBUTENEH YETIOBEUECKUX pac

K YCIIOBUSIM CyIIECTBOBaHUs. ENMHCTBO yenoBevyeckux pac. Kpurnka pacusma
OpraHu3Mbl 1 OKpyKaromas cpenia
OKOJIOTHSI KaK Hayka. 3aJadd M paslenbl DKOJIOTMU. MEeTOIpl SKOJIOTHYECKHUX

uccienoBaHui. DKoyornyeckoe MUpoBo33peHue. Cpenbl 0OUTaHUSI OPraHU3MOB:

BOJHasd, HA3€EMHO-BO3AyIITHAsA, IIOUYBCHHAA, BHYTPHOPraHU3MCHHAA

Oxosiornueckue  (daktopel.  Knaccudukamuss  9KOJIOTHYECKUX  (HAKTOPOB:
abuoTHueckre, OWOTHYECKHE U aHTPOINOTeHHbIe. JIeWCTBUE HKOJOTHYECKUX

(hakTOpOB Ha OPTraHU3MBI

AbGunotnueckue (akTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenuss OpraHU3MOB K  JICHCTBUIO aOMOTHYECKUX  (DaKTOPOB.

buonornueckue PUTMBbI

buotnueckue dakropbl. Buabsl OMOTHYECKHMX B3aWMOJCHCTBMIA: KOHKYPEHIIMS,
XMUIIHUYECTBO, MApa3sUTHU3M, MYTyallu3M, KOMMEHCAIN3M (HaxJIEOHHMYECTBO,
KBapTUPAHTCTBO), aMEHCAU3M, HEWUTpanu3M. 3HaueHHe  OMOTUYECKUX

B3aMMOJICUCTBUM 1715 CyIeCTBOBaHHUA OPIraHU3MOB B ITPUPOJHBIX COO6HICCTB8.X

DKOJIOTHYECKHE XapaKTCPUCTUKHU MMOMYJIAINH. OcCHOBHEBIE I1I0Ka3aTciin
nomyianuu: 4YUCICHHOCTb, INUIOTHOCTBb, POXAAEMOCTb, CMCEPTHOCTb, IPHUPOCT,

MUrpanusl. I[I/IHaMI/IKa YUCJICHHOCTH IOIMYJIAINU U eé peryisusa
COO6H.[€CTBa M 3KOJOI'MYCCKHUEC CUCTEMBI

Coo0miecTBo opraHu3MoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBa,
NPOCTPAaHCTBEHHAs, Tpoduueckass (muuieBas). Buabl-nomuHantel. CBsi3u B

OuoIeHO3E

OKOJIOTUYECKHE CHUCTEMBI (BKOCI/ICTCMBI). [lonsTue 00 »dKOcCHUCTEME U



4.3

4.4

4.5

ouoreonieno3e. DyHKIMOHATBHBIE KOMIIOHEHTHI HSKOCHCTEMBI: IPOIYIICHTHI,
KOHCYMEHTBI, peAylleHThl. KpyroBopoT BEemIECTB M MOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckue (numeBbie) YpPOBHHU OJKOCHUCTeMBI. IluiieBble Iiemu W CETH.
OcHOBHBIE TIOKa3aTeId JKOCHCTEMbI: OHMOMAacca, MPOIYKIHUS. DKOJIOTHYECKUE
UpaMHbl: TMPOIYKIHUH, YHUCIEHHOCTH, Ouomacchl. (CBoicTBa HSKOCHCTEM:

YCTOMUYUBOCTD, CAMOPETYJIALHs, pa3Butue. Cykieccus

[Ipupoansie sKOCHCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCUCTEMA XBOMHOIO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE 3KOCHCTEMBI. ATPOIKOCHUCTEMBI. Ypb6osKocucTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHE arpodIKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazue kak Qaxrtop ycroWuumBocTH dKocucteM. CoxpaHeHue

OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

Yuenne B.U. Bepnaackoro o Owuocdepe. I'paHuibl, coctaB U CTPYKTypa
onocdeprl. Kuoe BemectBo U ero ¢yHkmuu. OcobGeHHOCTH OMochepbl Kak
ro6anbHOM sKOCcHCTeMBl. JlMHaMHUYeckoe paBHOBecHe M oOpaTHas CBs3b B
onocdepe. KpyroBopoTbl BemecTB M OHOTCOXMMHYECKHE IHKIBI DJIEMEHTOB

(yrnepona, a3oTa). 30HaIBHOCTH OMOChepbl. OCHOBHBIC OMOMBI CYIITH

UYenoseuectBo B Ouochepe 3emun. AHTPOTNIOTEHHBIE W3MEHEHHS B Oumocdepe.
['moGanbHBIE SKOJOTUYECKUE TPOOITEMBI.
OcHOBa palMOHAIBLHOTO  YIPaBICHHUS TPUPOAHBIMH pEecypcaMH U HX

HCIIOJIb30BAHUC. I[OCTI/DKCHI/IH OMOJIOTHH U OXpaHa IIpUupOabl



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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