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PaGouass mnporpamma  oO1ieoOpa3oBaTeIbHOM y4eOHOM JTUCITUTIIIUHBI
buonoruss ~ paspaborana Ha ocHOBe  DenepaJibHOIO  rOCYJAapCTBEHHOTO
o0pa30oBaTenbLHOTO CTaHAapTa cpeaHero oodmero obpazoBanusa (mamee OI'OC
COO (mpuka3z Munobpnayku P® ot 17 mas 2012 roga Ne 413 ¢ usmMeHEeHUSIMU OT
12 aBrycra 2022 r. nmpuka3 Munnpocsemenus Poccun Ne732 ®enepanbHon
o0pa3oBaTeIbHON MPOTpaMMBl  CPEIHETO0 O00mmero oOpa3oBaHUS MpuKa3
Munnpocsemennss Poccun  Ne 1014 ot 23.11.2022 r., ®enepaibHOro
roCyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTAHJAPTA MO CHEHHAIBHOCTH CPEIHErO
po¢heCCUOHAIBHOTO obpazoBanust (manee — DI'OC CIIO)  44.02.02
IIpenogaBanue B HAYAJBHBIX KJjaccax npuka3 Munnpocsemenuss Poccun ot
17 aBrycta 2022 rogma Ne 742, ®denepanbHoil pabodeil NporpaMmbl CPEIHETO
obmiero oopazoBanus buosiorus , pazpadorannoir ®I'BHY Uucturyr crparerun
pa3BuTHsl 00pa30BaHUS

Opranuzarus—pazpadotunk: ['BIIOY «Cypakckuil megarorndeckuii KoJeaK uM.
A.C.Ilymkuna»

Pa3zpaboTuuk:

Kupoyxosa I'.B., mnpenomaBaTenn ecrecTBeHHbIX gucuumuiiH ['BIIOY
«Cypaxckuii neparorndecknii komiemx uM.A.C. [Iymkuna»

PexomennoBana meroaumueckum coBeToM ['BIIOY «Cypaxckuil negarorndeckuii
koiutek UM.A.C. [Tymkuna»
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PaGouast mporpamma no yueOHOMy mpenmery «buonorus» (nmpeaMerHas o0JIacTh
«EcTecTBeHHO-HAy4YHBIC TIPEAMETHI») (majee COOTBETCTBEHHO — TpOorpaMma 110
Ouonoruy, OWOJIOTHS) BKIIIOYAET TOSICHUTENbHYIO 3aIllUCKY, COJEp:KaHhe OOydeHHS,
IUTAHUPYEMBIE pe3ybTaThl OCBOCHHS TMPOTPAMMBI 1O OHOJIOTHH, TEMaTHYECKOE
tanupoBanne. [losicHuTenpbHAs 3amucKa oTpakaeT oOIMe MeNu U 3aJadd U3ydeHUs
OMOJIOTHH, XapaKTEPUCTUKY TCUXOJIOTHYECKUX TPEANOChUIOK K €€ H3YUYEHUIO
00yJaronmMMuCs, MECTO B CTPYKType Y4eOHOTO TUTaHa, a TakKe IMOIXOIbI K OTOOpY
coJiepKaHusl, K OTIPEICTICHUIO IJIAHUPYEMBIX Pe3yIbTaTOB.

Conepxkanue OO0ydeHHsS PaCKpbIBa€T  COJACP)KATENbHBIC JIMHUH, KOTOpHIC
npeaaraloTcs Ajisg 00S3aTeIbHOTO M3YUYeHHUS B Ka)XJIOM Kjlacce Ha YpOBHE CPEIHETO
obmiero obpazoBanusi. Cojnepkanre OOy4YECHHS PACKPBIBACT COJIEp KATENIbHBIC JTUHUH,
KOTOpBIC TPEAiararoTcst Ajsi 00s3aTebHOTO M3YyYeHHUs B KaXKIOM KJacce Ha YPOBHE
cpeaHero o6miero oo6pa3oBaHus, MPO(ECCHOHATBLHO OPUEHTHUPOBAHHOE COJIEPKAHUE

BBIJICJIEHO KUPHBIM KYPCHBOM.



HHaHI/IpyeMBIG peE3yIbTaTbl OCBOCHHA IIPOrpaMMbl 11O OMOJIOTUHM BKJIIOYAIOT
JIMYHOCTHBIC, MCTAIIPCAMCTHBIC PC3YyJIbTATBI 34 BCCH IICPUOA 06yquH51 Ha YPOBHC

CPCOHCTO O6HIGFO 06p8.30BaHI/IH, d TaKXKC IIPCAMCTHBIC JOCTHIKCHUA o6yqa}01ueroc;1.



[Ipu pazpaboTke mporpaMMbl MO OHOJIOTMM TEOPETHUECKYI0 OCHOBY IS
ompenereHusl TMOAXOJ0B K (OPMUPOBAHUIO COJEp)KaHUS y4eOHOTO MpeaMera
«buonorusi»  cocraBwiM:  KoHLeNnTyaidbHble — mosioxkenus PIOC  COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIeH, collepKaHusl, pe3yIbTaTOB O0Oy4YEeHHs U TpeOOBaHUM K
YPOBHIO TOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHHUS OO0 OOIMX NEIsAX W MPUHIMUNAX,
XapaKTEPHU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO 00IIEro 00pa3oBaHus B
Poccuiickoit deaeparuu, a Takxke MOJOKEHU O crieluduke OMOJIOTHH, €€ 3HAYCHUN B
MO3HAHUU KUBOUW MPUPOJBI U 00ECIIEUEHUHU CYIIIECTBOBAHMS YEJIOBEYECKOTO OOIIEeCTRA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM OIpPEENIEHbl OCHOBHBIE (DYHKIIUU MPOTpaMMBbI 1O
ouonoruu u € ctpykrypa. [Iporpamma mo Ouonoruu naér npeacTaBieHUe O MeNix, 00
oOmielt crparerud OOy4YeHUs, BOCHUTAHUS W PA3BUTHUS OOYYAIOIIUXCS CpeICTBaAMU
yueOHoro npeameta «buosorusy, onpeaenser 00s3aTebHOe TPEIMETHOE COIepIKaHue,
€ro CTPYKTYpy, paclpeielieHHe TIO0 pasjeraM U TeMaM, pPEKOMEHIYyEMYIO
MOCJIEI0BATEILHOCTh M3YUYECHHUSI y4eOHOro Marepuaia ¢ Y4E€TOM MEKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€d, JIOTMKKM OOpa30BaTEIbLHOTO MPOIECCa, BO3PACTHBIX
ocoOeHHOCTEeH oOyuaromuxcs. B mporpamMe mno OHMOJOTHM TakKe YUYWUTHIBAIOTCS
TpeOOBaHMsI K TUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM H TPEIMETHBIM
pesysibTataMm 00ydeHus B (OPMUPOBAHUM OCHOBHBIX BUJIOB Yu€OHO-TIO3HABATEIbHOU
NEATeIbHOCTH/YUeOHbIX ~ JACHUCTBHM  OOydYaromMXcsi 1O OCBOCHHUIO  COJIEPKAHUS
ounonornyeckoro odpazoBanus. B mporpamme no Ouonoruu (10—11 kimaccel, 6a30BbIi
YPOBEHB) PEAIM30BAH MPHUHIIUI MPEEMCTBEHHOCTH B M3yYEHUU OHOJIOTMH, Ojiaroaaps

YyeMy B HEU



HOACHUMTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl TO OHOJIOTHH TEOPETHYECKYI0 OCHOBY IS
ompenereHusl TMOAXOJ0B K (OPMUPOBAHUIO COJEp)KaHUS y4eOHOTO TMpeaMmera
«buosorus»  cocTaBWIM:  KOHIENTyalbHblie  monoxeHus DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COMIepKaHus, PE3yIbTaTOB OOYUYCHHS U TPEOOBAaHUHN K
YPOBHIO TOJATOTOBKM BBIITYCKHUKOB, MOJOXKEHHUSI 00 OOIMIMX WEeNsIX M MNPUHIIMIAX,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSTHUE CUCTEMbI CPEHEro 00111ero o0pa3oBaHus B
Poccuiickoii @eaepannu, a Takke MOJIOKEHUS O crienuduke OUonaoruu, e€ 3HaYeHUU B
MO3HAHUU >KMUBOU TIPUPOBI U 00ECTIEUEHUHN CYIIECTBOBAHUS YEJIOBEYECKOTO OOIIECTRA.
CornacHO Ha3BaHHBIM TOJIOKEHUSIM OIMpPEACICHbl OCHOBHBIE (DYHKIIMU MPOTrpaMMBbl IO
Ouonoruu u e€ CTpyKTypa.

[Iporpamma mo Ouonoruu Aa€T TpeACTaBICHUE O MENsIX, 00 OO0mIel cTpaTeruu
00y4eHHs, BOCIIUTAHUA W Pa3BUTHS OOYYaIOIIMXCS CPEACTBAMU Y4e€OHOro IMpeameTa
«buonorusy, ompenenseT o0s3aTENIbHOE NPEIMETHOE COJIEpKaHUE, €r0 CTPYKTYpY,
pacrpeeneHue o pasjiesiaMm U TeMaM, pEKOMEHIYEeMYI0 IMOCIIeI0BaTEIbHOCTh U3yUCHUS
y4eOHOTO MaTepHuaia ¢ y4éTOM MEKITPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTUKU
00pa3oBaTEIHLHOIO MPOIECca, BO3PACTHBIX 0COOCHHOCTEH 00yUarOIIMXCsl.

B nporpaMMe mo OHOJOTMH TaKK€ YUYHUTHIBAIOTCS TpeOOBaHUSA K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M  TPEAMETHBIM  pe3ysibTaTaM OOydeHus B
(GbopMUPOBAHUM OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIBHON JAESATEIbHOCTH/YUeOHBIX
JEUCTBUN 00YYaIONUXCS IO OCBOCHUIO COIEPKAHUS OMOJIOTUYECKOTO 00pa30BaHMUsI.

B mporpamme no 6uonoruu (1 kypc, CI10) peann3zoBan NpUHIIUI TPEEMCTBEHHOCTH
B M3YUEHHUM OHMOJIOTHH, OJarojaps 4emMy B HEW IMpocMaTpUBAETCs HAIMPaBJICHHOCTh Ha
pa3BUTHE  3HAHWM, CBA3aHHBIX C  (OPMHUPOBAHMEM  ECTECTBEHHO-HAYYHOTO
MHUPOBO33pPEHUS, IIEHHOCTHBIX OPUEHTAIIUN JIMYHOCTH, SKOJOTMYECKOTO MBIIIJICHUS,
MPEACTaBICHUM O 3J0POBOM 00pase KU3HU U OEPEKHBIM OTHOILIEHUEM K OKPYKAIOIIEH
npupoaHoii cpene. [lorTomy HapsIy ¢ u3yueHneM o0IeOn0IOTHIECKUX TEOPUA, a TAKKE
3HAHUH O CTPOEHUU SJKUBBIX CHCTEM pPAa3HOTO paHra M CYHIHOCTU OCHOBHBIX
MPOTEKAIONMX B HHUX MPOIECCOB B MporpaMMe MO OWOJIOTHH Y/EJICHO BHHMAaHHE

HCIIOJIb30BAHUIO ITOJYUYCHHBIX 3HAHUU B HOBCGI[HGBHOﬁ JKU3HU JJIL  PCHICHUA



OPUKIAAHBIX 3334, B TOM 4YHCIE: NPO(UIAKTUKKA HACJIEICTBEHHbIX 3a00J€BaHUMN
YeJIoBeKa, MEIUKO-TEHETHUYECKOTO0 KOHCYJIbTUPOBAHUS, OOOCHOBAHMS HKOJIOTHYECKU
[EJIECO00PA3HOTO TOBEACHHS B OKPY’KAIOIIEH MPHUPOIHON cpeie, aHaiau3a BIUSHUS
XO3SIUCTBEHHOMN JEATEIbHOCTH YENIOBEKA Ha COCTOSHUE MPUPOJHBIX U UCKYCCTBEHHBIX
IKOCHCTEM. Y CUJICHHE BHUMAHUA K MPUKJIATHONW HAMpPaBIEHHOCTH Y4eOHOTO MpeaMera
«buonorus» MPOAMKTOBAHO HEOOXOIUMOCTBIO OOCCICUYCHHS YCIOBUU JJISl PEIICHUS
OJIHOM M3 aKTyaJIbHBIX 3aJa4 IIKOJBHOIO OHOJIOTMYECKOro oOpa3oBaHUs, KOTOpas
npeanonaraetT ¢GopMUPOBaHHWE Y OOYyYaIOUIMXCA CIOCOOHOCTH aJamTHPOBATHCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpefHero oluiero oopazoBanus 3aHUMaeT BaxkHoe Mmecto. OH
obecnieunBaeT (HOPMUPOBAHUE y OOYUYAIOMIMXCS MPEICTABICHUI O HAYYHOW KapTUHE
MUpa, paclIMpseT U 000011aeT 3HAHUS O )KUBOU MPUPOJIE, €€ OTIIMYUTEIBHBIX MPU3HAKAX
— YpPOBHEBOW OpraHU3allid M HBOJIIOIMH, CO3/AET YCIOBUS MAJS: TO3HAHHUA 3aKOHOB
YKUBOH TIPUPOIBI, GOPMHUPOBAHUS (PYHKITMOHAITBHONW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO
u 6e30macHOro 00pasa >KU3HHU, SKOJIOTUUECKOTO MBITIICHUS, IEHHOCTHOTO OTHOIICHUS K
YKWBOW MPUPOJE U YETIOBEKY.

bonbmioe 3HaueHue OWOJIOTHST MMEET Tak)Ke HJisi PEUICHUS BOCIHUTATEIbHBIX U
pa3BUBAIOIIUX 3a7a4 CpeAHEro oOIero oOpa3oBaHUsl, COIUATU3ANMNU O0yJarOIIUXCA.
N3yuenne Onosoruu odecreunBaeT yCIOBUS I (OPMHUPOBAHUS HHTEIICKTYATbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH(OPMAIMOHHBIX HABBIKOB, JCTETUYECKOW KYJIBTYpHI,
CIOCOOCTBYET WHTErpallMd OWOJIOTHYECKUX 3HAHWW C TPEACTABICHHUSAMH U3 JIPYTUX
y4eOHBIX TPEJAMETOB, B YACTHOCTH, (PU3UKH, XuMuu ©u reorpaduu. Hazpanubie
MIOJIOKEHUS O TPeTHA3HAYCHUH yU4eOHOTO npeameTa « bruomorusy» cocTaBuiivi OCHOBY IS
ompeseNieHus] TOAXOAOB K OTOOpY U CTPYKTYPHUPOBAaHUIO €ro  COACpXKaHWUS,
MPEICTABJIICHHOTO B MPOTpaMMe 10 OUOJIOTHH.

Ot6op conepxanuss ydeOHoro mnpenmera «buonorus» Ha ©0a30BOM ypOBHE
OCYIIECTBIIEH C MO3UIUK KyJIbTYpPOCOOOPA3HOTO MOIX0/a, B COOTBETCTBUU C KOTOPHIM
oOyyJaromuecs: JOHKHBI OCBOMTH 3HAHWUS W YMEHUWS, 3HAUYMMBbIE S (popMUpOBaHUS
oO1el KyJIbTYphl, ONpPENesoue aJeKBaTHOE MOBEICHUE YeJIOBEKa B OKpYyXkKarolen

OPUPOJIHON cpene, BOCTPEOOBAHHbIE B MOBCEAHEBHOM JKU3HM U TMPAKTUYECKOU



nestenpHocTH. Ocoboe MecTo B 3TOM CHCTEME 3HAHUW 3aHUMAIOT JJIEMEHTHI
collepKaHusl, KOTOpbIE CIIy’)KaT OCHOBOM g (OpMUPOBaHUS TPEJCTABICHUNA O
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTMHE MUpa M IIEHHOCTHBIX OPUEHTALHIX
JMYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3AIMKA OMOJIOTMYECKOTr0 00pa30BaHusl.

CtpyKTypupOBaHHE COJIEpkKaHUsI Y4eOHOro MaTepuaia B MporpaMme Mo OHOJIOTHU
OCYIIIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUM 00 OTIMYUTEIBHBIX
OCOOEHHOCTSIX KUBOM MPUPOIBI, 0 €€ YPOBHEBOW OpraHu3aludd M 3BOjJOUMU. B
COOTBETCTBUM C O3TUM B CTPYKType YyueOHOro mnpeamera «buoJIOTHs» BBIJEIECHbI
CIEAYIOUIME COJEpKATEIbHble JUHUU: «bHonorus Kak Hayka. MeTOIbl HAy4HOIO
no3HaHus», «KieTka kak Ouosioruueckas cuctemay, «OpranusM Kak OuoJiormueckas
cucteMa», «Cucrema U MHOroo0Opa3ue OpPraHMYECKOro MHpa», «IBOJIOLHS KUBOU
IPUPOABD», « DIKOCUCTEMBI U IIPUCYIIHNE UM 3aKOHOMEPHOCTHY.

enp n3yuenus: yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHUE
00yJaromuMMuCsl 3HAaHUSMH O CTPYKTYpHO-()YHKIIMOHAJIBbHOM OpraHU3alHud >KUBBIX
CHUCTEM pa3HOr0 paHra M MNPUOOPETEHHE YMEHHM WCIOJIb30BaTh OTH 3HAHUS IS
IPaMOTHBIX JIEUCTBUN B OTHOIIICHUH OOBEKTOB KMUBOW MPUPOJIBI U PEIICHUS PA3IMYHbIX
YKU3HEHHBIX MPOOIeM.

JlocTrkeHue 1enu u3ydyeHus: yueoHoro npeamera «buosnorus» Ha 6a30BOM ypoOBHE
00ecreunBaeTcsl peUICHUEM CIIEIYIONINX 3a0a4:

OCBOEHHE O0YYaIOIUMUCS CUCTEMBbl 3HAHUI O OMOJIOTUYECKUX TEOPHSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSAX, THUIOTE3ax, IPAaBUJIAX, CIYKAIMX OCHOBOW IS
dbopMupoBaHUs TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KAapTHHE MHUpPa, O METOJax
HAy4YHOT'O MO3HAHMsI, CTPOCHUH, MHOT000pa3uu 1 0COOCHHOCTSIX )KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHW3allid, BBIJAIOIIUXCS OTKPBITUAX W COBPEMEHHBIX HCCIEIOBAaHUAX B
OMOJIOTHH;

dbopmupoBaHue Yy OOy4YalOIIUXCSA [O3HABATENbHBIX, HWHTEIEKTYAJIbHbIX U
TBOPUYECKUX CIIOCOOHOCTEN B MPOLIECCE aHANIM3a JAHHBIX O MYTAX Pa3BUTHUS B OUOJIOTUU
HAy4YHbIX B3IVISAO0B, UJIEH U MOAXOJOB K HM3YUYEHHUIO >KUBBIX CHUCTEM PA3HOIO YPOBHS

OpraHu3anuu,



CTaHOBJICHUE Y O0y4aroumxcs oO01el KyJabTyphl, (PyHKIMOHAIBHON I'PaMOTHOCTH,
pa3BUTHE YMEHHMM OOBSICHATH U OLECHUBATh SIBICHHUSI OKPYKAIOLIErO0 MHpa >KUBOH
IPUPOABI HA OCHOBAHUH 3HAHUH U OIIBITA, OJYYEHHBIX NPU U3YUEHUH OUOJIOTUH;

(¢opMupoBaHue y  oOyyaroluxcs YMEHUH  WUIIOCTPUPOBaTh  3HAUECHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBbHOCTH YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEJUIMHCKUX TEXHOJOTUI U arpoOMOTEXHOJIOTHIA;

BOCIIUTAHUE YOSKIEHHOCTU B BO3MOKHOCTH TIO3HAHUSI YETIOBEKOM KMBOW MPUPOBI,
HEOOXOAMMOCTA OEPEKHOr0 OTHOLIEHUS K HEW, COOJIIONECHHS] 3TUYECKHX HOPM IpHU
IPOBEJCHUHN OHOJIOTUYECKUX MCCIEA0BaHUN; OCO3HAHHWE LEHHOCTU OMOJOTUYECKUX
3HAHUWA JJI TIOBBIIIEHHUS YPOBHS 3KOJOTHYECKOW KYyJIbTYpbl, s (HOPMHUPOBAHMS
HAay4YHOT'O MUPOBO33PEHUS;

IpUMEHEHUE TNPUOOPETEHHBIX 3HAHUNW M yYMEHMH B MOBCETHEBHOM KHU3HU IS
OLICHKU IMOCJIEICTBUI CBOEW NEATENbHOCTH MO OTHOIIECHHUIO K OKpY’Kalollel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIOJEHHWE Mep NPO(UIAKTUKU
3a0oneBanuil. B cucreme cpeanero obmiero oopasoBanus «buonorus», nyyaemas Ha
0a30BOM YpOBHE, SIBIISIETCSA 0053aTE€NbHBIM YUYE€OHBIM MPEIMETOM, BXOJAIIMM B COCTaB
npeaMeTHon o6sacTu « EcTecTBeHHO-HAYYHBIC TTPEAMETHDY.

OO6m1ee ynciIo YacoB, pEKOMEHIOBAHHBIX JTsl n3ydeHus Ononoruu — 80 gacos.



COJAEPKXAHUE OBYYEHUA

Tema 1. buosiorusi Kak Hayka

buonorust kak Hayka. CBsi3b OMONOTMHM C OOIIECTBEHHBIMH, TEXHUYECKHUMH H
JIPYTMMH €CTECTBEHHBIMU HayKaMH, (GUIOCOPHUEN, ITUKOM, SCTETUKON U npaBoM. Poib
Oovonorun B (OPMHUPOBAHMM COBPEMEHHOW Hay4yHOM KapTuHbl wmupa. Cucrema
OMONOrHUeCcKUX HayK. MeTo Il O3HAHMSI JKUBOU MPUPOIbI (HAOIIOACHHE, SKCIICPUMEHT,

OIIMCAaHUC, N3MCPCHHC, KJIaCCI/I(i)HKaHI/ISI, MOACIUPOBAHUC, CTATUCTHYCCKAA 06pa60TKa

JTAHHBIX ).

Jlemoncmpayuu:

[Toptpetsl: Y. HapBun, I'. Menaens, H.K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabauywl u cxemvl: «MeTOAbI MO3HAHUS )KUBOU TPUPOIBD».

Jlabopamophvie u npaxmuyeckue pabomul:

[Ipaktruueckas padora Ne 1. «Mcnonap30BaHne pa3audHbIX METOJOB MPU U3YUYEHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3aIUs

XuBble cuctemsbl (OMOCUCTEMBI) KaK IpeAMET n3ydeHus: Onoiaoruu. OTINYUE KUBBIX
CHUCTEM OT HeopraHuyeckod mnpupojabl. CBoWCTBa OMOCHCTEM M HX pa3sHOOOpas3ue.
YpoBHU  OpraHu3anv  OUOCHUCTEM:  MOJICKYJISIPHBIM, KIJIETOYHBINA, TKaHEBBIH,
OpraHU3MEHHBIM, MOIMYJSAIMOHHO-BUAOBOM, JKOCHUCTEMHBINM (OMOTeOIEeHOTHYECKUIN),
ounocdepHsbIit.

Jlemoucmpayuu.

Tabmuubr u cxembl: «OCHOBHBIE TTPU3HAKH KU3HI», «YPOBHU OpPTaHU3AIUU KUBOU
IPUPOJIBDY.

Obopyoosanue: monaenb mojiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOEHNE KJIECTKH

XUMHUYECKUM COCTaB  KJIETKA. XUMHYECKHE DJIEMEHTBI: MAaKPODJIEMEHTHI,
MUKpPO3JIeMEeHTHI. Bosia 1 MuHEpanbHbIE BEIIECTBA.

(DYHKHI/II/I BOJbI 1 MUHCPAJIbHBIX BCIICCTB B KJICTKC. HozmepmaHI/Ie OCMOTHYECCKOI'O

OastaHca.



benku. CoctaB u cTpoeHue OenkoB. AMHHOKHMCIOTBI — MOHOMEpBI OEJIKOB.
He3ameHnumble M 3aMEHHMBIE AMMHOKHUCIIOTBI. AMHHOKHUCIIOTHBIM COCTaB. YpPOBHU
CTPYKTYpBI O€JIKOBOM MOJIEKYJbI (IEpBUYHASL, BTOPUYHASI, TPETUYHAS U YETBEPTUUHAS
CTpyKTypa). XUMHUUYECKUE CBOMCTBA OenkoB. buonornueckne GpyHKIUN OEIKOB.

depMeHThI — OHonoruueckue katanuzatopsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTD,
cyOctpatHas crenupuyHocts. Kodepmentsl. Butamunbl. OTinyus ¢(epMEHTOB OT
HEOPraHWYECKUX KaTaau3aTopoB.

YraeBoasl: MoHOcaxapuabl (T0K03a, pubo3a W JAe30Kcupub03a), Aucaxapujibl
(caxapo3a, JakTo3a) M  IoJucaxapuabl  (Kpaxmaj, TJUKOT€H, LEJUII0JI03a).
buonornueckue GyHKIUU YIIIEBOIOB.

Jlunuasl: Tpurauuepuabl, Gpochonunubl, crepouasl. I'uapodunbHo-ruapodoOHbIE
cBoiicTBa. buonornueckue ¢yHkuuu nunuaoB. CpaBHEHHE YTJIEBOJIOB, OEIKOB HU
JUNUAOB KaK HCTOYHUKOB YHEPTHUU.

Hyxnennoseie xkucnorel: JJHK u PHK. Hykneornasl — MOHOMEpBI HYKJIIEMHOBBIX
kuciot. Ctpoerue u ¢pynknuu JJHK. Ctpoenne u pynkimu PHK. Buasr PHK. AT®:
CTpPOEHUE U (DYHKIIUHU.

[uTosorus — Hayka o kietke. Kierounas teopust — npuMep B3aUMOJCUCTBUS UIEU
¥ (haKTOB B HAYYHOM MO3HAHUHU. METO/bl U3yUEHUs KIIETKH.

Knerka kak nenoctHas »kuBas cucrema. OOmMe NPU3HAKU KIETOK: 3aMKHYyTas
HapykHass mMeMOpana, mosiekynbl JIHK kak reneruueckuil ammapar, cucteMa CHHTE3a
oenka.

Tunsl KIeTOK: syKapuoTHueckas M mnpokapuoTuueckas. OCOOEHHOCTH CTPOCHHS
poKapuoTHdYecKol kieTku. Kinetounas crenka 6akrepuit. CTpoeHHE 2yKapUOTUIECKON
kJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENLHOM, )KUBOTHON U TPUOHOM KJIETKHU.

IToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAasl CTEHKA, TJIMKOKAJIUKC, HX
¢bynkuuu. Ilnazmatuyeckas memOpana, e€ cBoiicTBa U ¢GyHKuuu. [luTomnasma u eé
opranousibl. OmHoMmemOpanHble opraHounbl kjetku: OIIC, ammapar [onbmxu,
an30combl.  [lolyaBTOHOMHBIE  OpPraHOMAbl  KJIETKH: MHUTOXOHJPHUH, IUIACTHJBI.

[Ipoucxoxienre MUTOXOHAPHN U T1acTua. Buasl miactun. HemeMOpaHHbIE OpraHOUIbI



KJIETKH: pUOOCOMBI, KJIETOYHBIN LEHTP, UEHTPHUOIU, PECHUYKH, KIYTUKU. DyHKIMH
OpraHouJI0B KJIETKU. BKitoueHus.

SAnpo — peryasTopHblii ueHTp kieTkd. CTpoeHHe sjapa: siiepHas 000JI0YKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBL. TpaHCIOPT BELIECTB B KIIETKE.

Jemoncmpayuu: Ilopmpemuor: A. JleBenryk, P. I'yk, T. llIann, M. Illlneiiaen, P.
Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinn, K.M. bap.

Juacpammer: «PacripefieneHue XMMHYECKHUX DJIEMEHTOB B HEXHBOW MPUPOAE,
«Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabauysl u cxemwl: «llepuoanueckas TabauIa XUMUYECKUX AIEMEHTOBY, « CTpoeHHe
MOJIEKYJIbl BOAb, «buocunre3 Oenka», «CtpoeHue Moiekynbl Oenka», «CTpoeHue
dbepmenTay, «Hykiennosbie kucinotel. JJHK», «Ctpoenune monekynst ATD», «Ctpoenue
DYKapUOTUYECKON KIETKN», «CTPOCHHE )KUBOTHON KIETKN», «CTPOCHHE PACTUTEIBHON
KIIETKN», «CTpO€HHE NPOKAPUOTHYECKOM KIETKW», «CTpoeHne sAnpa KIETKH,
«YTneBoapl», «JIunmuasn.

Obopyodosanue:  CBETOBOM  MHMKPOCKON, OOOpyAOBaHWE JUIsl  MPOBEJEHUS
HAOMNIOCHUM, W3MEpPEeHUH, HSKCIEPUMEHTOB, MHUKpOIpENaparbl  pacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

Jlabopamophvie u npakmuueckue pabomuwi:

Jlaboparopnas padota Ne 1. «M3ydueHue cTpoeHus: KIETOK PacTEHUM, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX OMUCAHUEH.

Tema 4. ’KusHeaesiTeJIbHOCTh KJICTKHU

OOmeH BemiecTB, Wi MeTa0OIM3M. AcCUMWIIAIUSA (TJIACTHYECKUH OOMEH) W
JTUCCUMUTISTINSA  (PHEPTeTUYECKUH OOMEH) — JB€ CTOPOHBI €IMHOTO TIpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHUs BEUIECTB M HSHEPrUd B TOHUMAaHUU
Merabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIM u reTepoTpodHbii. Poib
(dbepMeHTOB B OOMEHE BEIIECTB W TNPEBPAIIECHUU HHEPruuM B KieTke. DOTOCHHTES.
CeeroBast u TeMHOBas (a3pl porocuHTe3a. Peakiuu @orocunTeza. DPGHEeKTUBHOCTD
¢dorocunTe3a. 3HaueHue GOTOCHUHTE3A ISl KU3HU Ha 3emuie. BiausHue ycioBuil cpezsl
Ha (POTOCUHTE3 U COCOOBI MOBBIIIEHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XeMOCUHTE3UPYOIue OakTeprun. 3HAUCHHEe XEMOCUHTE3a JJIs )KM3HU Ha



3emuie. DHepreTuyeckuii oOMeH B KieTKe. PacuieruieHue BeleCTB, BBIICICHUE U
aKKyMYJUPOBAHHE SHEPrUM B KJIETKE. DTambl dHEpreTudeckoro oomena. [nmkonus.
bpoxenne wu ero Buael. KuciaopogHoe OKuCIEHHE, WIM KJIETOYHOE JIbIXaHHE.
OxucnurensHoe (ochopmnupoBanue. IPHEKTUBHOCT IHEPrEeTHUECKOT0 OOMEHa.
Peakiun matpuyHoro cunres3a. ['enetnueckas uHbpopmanus u JHK. Peamuzarms
TeHeTUYeCKOM uH(popMaluu B KIeTke. [‘eHeThyeckuid KOO U €ro CBOMCTBA.
Tpanckpunims — marpuunbiii cuate3 PHK. Tpancnsuus — 6uocunre3 Oenka. Dtarbl
TpaHcisiuu. KogupoBanue amuHOKHCIOT. Pons pubocom B OuocuHTE3e Oelnka.
Hexnerounsie ¢opmbl ku3Hu — Bupychl. Hctopus otkpeitus BupycoB (J.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS U )KM3HEHHOTO ITMKJIa BUPYCOB. bakTepuodaru.
bosie3nn pacTeHmil, >KUBOTHBIX M YEJOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
ummyHoaeduiuta yenoseka (BUY) — Bozoyaurens CIIM/la. OGpaTHas TpaHCKpUTIIIHUA,
peBeprasza u unrerpasa. Ilpogunakmuka pacnpocmpanenusn 6upycHsix 3a00.,1€6aHUIL 6
HA4ai1bHOU WKoNe.

Jlemoncmpayuu: Ilopmpemsi: H.K. Konbios, [[.11. UBanosckuii, K.A. Tumupsizes.
Tabnuyvst u cxemvi: «Tunbl nuTanusy», «MeTtabomuzmy, «MUTOXOHIPUSY,
«DHepreTuyeckuit oOMeH», «Xioporact», «®PorocunTedy, «Crtpoenue JIHK»,
«CtpoeHne u (yHKUMOHUpOBaHUE reHa», «CuHTe3 Oenkay, «l'eHeTHYeCKHil KoIy,
«Bupycoe», «bakrepuodarn», «CtpoeHue u xku3HeHHbIM 1uKa1 Bupyca CIIN/a,
oakTeprodaray, «Permukarms JJTHK».

Obopydosanue: wonenu-ammiukanuu «Yasoenue JIHK wu  Tpanckpunimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKN», Moaelb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe 1 MHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB

KiieTouHbli UK, WU )KU3HEHHBIN UK KiaeTku. MaTepdaza u murtos. [Ipoueccsl,
nporekatonue B uHTepdasze. Pernmkanusa — peaknust matpuuHoro cunresa JIHK.
CrtpoeHre XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuoTHM. JIUTUIOUIHBINA U TarIOUIHBIN
XpOMOCOMHBIE HaOopbl. XpomaTuabl. lluToMornueckre OCHOBBI PA3MHOXKEHUS U
VH/IMBUTyaJIbHOTO Pa3BUTHS OPraHU3MOB.

Jlenenue knetku — Muto3. Craguu muto3a. IIpomeccel, npoucxoasume Ha pa3HbIX

CcTaauaX MUTO3a. bHOJIOrHUeCcKUil CMBICII MUTO3A.



[Iporpammupyemasi THOEIb KJIETKH — aromnTo3.

dopMBl  pa3MHOKEHHMS OPTaHU3MOB: Oecrojioe W moJjioBoe. Buael 0Gecronoro
pPa3MHOXXEHUS:  JeJIeHUE HaJBOE, [OYKOBAHHWE OJHO- W  MHOTOKJIETOYHBIX,
criopooOpa3oBaHHE, BETeTaTUBHOE pa3MHOXKEHHE. VCKYyCCTBEHHOE KJIOHUPOBAHHUE
OpraHu3MOB, €ro 3HaueHue M celekuuu. [lonoBoe pasMHOXKEHUE, €ro OTIUYHUS OT
0ecrnoJoro.

Meito3. Cramum Meio3a. Ilporecchl, NpPOUCXOIAIIME HA CTaAusAX MeHo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbICT W 3HAaYCHUE
MeEHno3a.

I'amerorenes — mpoiiecc oOpa3oBaHUs IOJOBBIX KIETOK Y KHUBOTHBIX. [lojoBBIE
JKEJe3bl: CEMCHHUKU U sIMYHUKU. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX KJIETOK — TaMeT
(cmepmaTto3oun, SHUIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHUS
ANIEKIETOK U cnepMaro3ouaoB. OmiogorBopenue. [laprenorenes. MuauBuayansHOe
pa3BUTHE (OHTOTEHE3).

OMOpuoHalibHOE pa3BUTHE (AMOpHOTEHe3). DTanbl dMOPUOHATBHOTO PA3BUTHUS Y
MO3BOHOYHBIX KUBOTHBIX: IPOOJICHUE, TacTpyIsius, opraHorenes. [loctamOpruoHansHoe
pazButue. TUIBI TOCTAMOPHOHAIBHOTO Pa3BUTHA: IPsAMOE, HEMpsMoe (JIMYMHOYHOE).
Bnusithue cpeasl Ha pa3BUTHE OPraHU3MOB, (AKTOPbI, CHOCOOHBIC BBI3BIBATH
BPOXKIEHHBIE YPOICTBA.

Poct u pazButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHHUE CEMEHH,
CTaJIuy Pa3BUTHSL.

Jlemoncmpayuu:

Tabnuyer u  cxemwvl: «DOpMBI Pa3MHOKCHUS  OpPraHU3MOBY», «JIBoifHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHUil», «BeretaTuBHOEe pa3zMHOXKEHHE PaCTEHUI,
«Jlenmenne kneTku 6akTepuin», « CTpoOCHUE MOJIOBBIX KIETOK», «CTPOSHHE XPOMOCOMBD,
«Knerounbsii ki, «Pemmukanus [JHK», «Mutos», «Meio3y», «lIpsimoe u Henpsimoe
pazButue», «l'amMeToreHe3 y MIICKONMUTAIOIMIMX U YeoBeKka», «OCHOBHBIE CTaJIUU
OHTOT'CHE3a.

Obopyoosanue: MHKPOCKOTI, MUKpOIpEnapaThl «CnepmMato30uasl

MJICKOIIATAIOWIETO», «SNuekneTka MIeKkonuraromero», «Kapuokunes B kieTkax



KOpELIKa JyKa», MarHuTHas Mozenb-anmukanus «/lenenne knetkw», moxaens JIHK,
Moiesib MeTadazHOi XPOMOCOMBI.

Tema 6. HacsieACTBEHHOCTH M H3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaun reHeruku. Vcrtopus pas3Butus reHeTUKU. Posb murosnoruu u
IMOPHOJIOTUN B CTAHOBJICHUH TeHETHKHU. BKian poccuiickux u 3apyOexHBIX YUEHBIX B
pa3BUTHE TEHETHUKUA. METOIAbl TEHETHUKU (THOPHUIOIOTHYCCKUN, MUTOTCHETUYECKUM,
MOJIEKYJIIpHO-TeHeTh4Yeckuil). OCHOBHBIE TEeHETHUecKue TMoHATHUs. [ eHeThueckas
CHMBOJIMKA, UCIIOJIb3YEMasi B CXEMaxX CKPEIIUBAHUN.

3aKOHOMEPHOCTH HACJEJOBAHMS IIPU3HAKOB, YCTaHOBJIEHHble I. MeHuenem.
MonoruOpuaHoe CKpelrBaHue. 3aKOH eInHO00pa3usi THOPUAOB MEPBOTO MOKOJIECHUS.
[IpaBuno TOMHUHUPOBAHUS. 3aKOH PACHICIUICHUSI TPU3HAKOB. [ MMOTE3a YUCTOTHI raMer.
IlonHOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JquruOpuaHoe CKpellMBaHUe. 3aKOH HE3aBUCHMOIO HACJIEJOBAaHUS IPU3HAKOB.
[{uToreHeTuyeckre  OCHOBBI ~ AUTHMOPUAHOIO  CKPELIMBAaHUA.  AHaIU3UPYIOLIEE
ckpeuuBanue. lcnonb30BaHKWE aHATM3UPYIOLWIETO CKPELIMBAHUSA I OIPEICIICHUS
TE€HOTHIIA OCOOHU.

CuerienHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HAaCJIEJOBAaHUIO T€HOB. HapylieHue cuersieHns reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.

I'enetnka mnona. XpOMOCOMHOE OIpeAesieHHe Ioja. AyTOCOMBI M IIOJIOBBIE
XPOMOCOMBI. [ ' OMOTaMETHBIE U TETEPOraMETHBIE OpraHn3Mbl. HaciienoBanue nprus3Hakos,
CLEIUICHHBIX C IIOJIOM.

N3menunBOCTh. BHbl N3MEHUMBOCTH: HEHACIICICTBEHHAS U HACIIEACTBEHHAs. Posb
cpenbl B HEHACJIEJCTBEHHOM HW3MEHUYMBOCTH. XapaKTEepUCTUKA MOAU(PUKALMOHHON
W3MEHUMBOCTH. BapuanvoHHBIM psii W BapuauuoHHas KpuBas. Hopma peakiuu
npu3Haka. KonnyecTBeHHbIE M KaYE€CTBEHHBIE PU3HAKU U X HOpMa peakunn. CBoCTBa
MOU(DUKAIIMOHHONW U3MEHUHUBOCTH.

HacnenctBennasi, WM  TEHOTHUNHWYECKAas, WM3MEHYMBOCTh. KoMOWHATHBHAS
M3MEHYHUBOCTh. Mel03 U MOJI0BOM MPoliecC — OCHOBA KOMOMHATUBHON M3MEHUYMBOCTH.

MyrtaunonHass u3MeHUYMBOCTh. Kiaccuukanus MyTanuii: TreHHbIE, XPOMOCOMHEIE,



reHoMHble. YacTtota ¥ npuuuMHBl MyTanui. MyTareHHele  (GakTopbl. 3aKoH
TOMOJIOTMYECKUX PSAZIOB B HAacIeACTBEHHOM n3MeHunBocty H.M. BaBuiioBa. BHesnepnas
HACJIEJICTBEHHOCTh U U3MEHYHBOCT.

I'enetuka udenoBeka. Kapuotun yenoBeka. OCHOBHBIE METO/bI T€HETUKH YETIOBEKA:
TEeHEAIOTUYECKUN, OJIM3HEIOBBIN, IUTOTEHETUYECKUN, OMOXUMUYECKUM, MOJIEKYJISIPHO-
TeHETUYCCKUM. CoBpemeHHOE OnpeieJICHHUE TCHOTHIIA: ITOJTHOI€HOMHOE
CEKBCHHUPOBAHWE, TEHOTUIIMPOBAHHE, B TOM uuciae ¢ nomoulpto III[P-ananu3a.
HacnencrBennsie 3a00JIeBaHNs YeJIOBEKA: TeHHBIC 00JI€3HU, 00JIE3HU C HACIEICTBCHHOM
MPEAPACTIONIOKEHHOCThIO, XpPOMOCOMHBIE OoJie3HH. CoMaTHdecKue W TeHEepaTHBHBIC
myTanui. CTBOJIOBBIE KJIETKH. [IpHHITMIIBI 370poBOro oOpasa >KU3HU, JUATHOCTHKH,
OpOQUIAKTUKA W JICYEHHUS TEHETHYECKHX Ooisie3Hed. MeauKo-TeHeTUYeCKoe
KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEIUIIMHCKON I'€HETUKHU B MPEIOTBPAIICHUH U JICUECHUU
reHEeTUYECKUX 3a00JieBaHUM uenoBeka. Omoop coodeprcanua mamepuana «I'enemuxa
O MIIAOWIUX UIKOJIbBHUKOG).

Lemoncmpayuu.: Ilopmpemuwi:

I'. Mennens, T. Mopran, I'. ne ®pu3s, C.C. UetBepukon, H.B. TumodeeB-PecoBckui,
H.N. BaBuros.

Tabnuyer u cxemvl. «MOHOTHOPUAHOE CKPEIIMBAHUE W €r0 IIMTOTCHETHYECKas
OCHOBa», «3aKOH pacHICIJICHUS M €ro IUTOTCHETHYEeCKash OCHOBa», «3aKOH YHCTOTHI
ramer», «JlurubpuaHoe ckpemnuBanue», «lLluTomormdeckre OCHOBBI JUTHOPHIHOTO
CKpeuBanusy, «Mehos», «B3auMoneicTBUE aUIeNIbHBIX TE€HOB», «l'eHeTmyeckue
KapThl pPACTEHUM, JKMBOTHBIX W 4YeJloBeKa», «l'eHeTwka moja», «3aKOHOMEPHOCTH
HaCJIEIOBaHUs, CIETIJICHHOTO C MOJIOM», «KapruoTHUIIbl YeIoBeKa U >KMBOTHBIX», « BUIbI
u3MeHYuBOCTH», «MoaudukanmonHas UW3MEHYMBOCTh», «HacnemoBanue pesyc-
daktopa», «I'eHeTrKa rpyni KpoBu», «MyTallnoOHHAs U3MEHYUBOCTH.

Obopyodosanue: MoJeIU-anIuIMKau ~ «MOHOTHOPUAHOE  CKpELIMBaHUEY,
«Henonnoe  nomuHupoBanue»,  «JduruOpugHoe  ckpeuBanue»,  «llepekpéct
XPOMOCOMY», MHKPOCKOT W MHKpompemnapaT «Jlpozodunay (Hopma, myTanuud (GopMbI
KPBUIBEB U OKPACKU TeJa), repoapuit «I'opox MmoceBHOM».

Jlabopamopuvie u npakmuyeckue pabomai:



llpakmuuecxkas paboma Ne 1. «V3yuyeHue MoOAU(PUKAIIMOHHOW W3MEHUYHUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsAJIa U BApUALMOHHON KPUBOWD.

IIpakmuueckas paboma Ne 2. «CocTaBiieHUE U aHAIU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi OpraHu3MoB.

OcHoBbl OnoTexHosornuu Cenekurs Kak HayKa U Ipolecc. 3apoKAECHUE CEIEKIINH U
nomecTtukanus. Yuenue H.M. BaBuiioBa o meHTpax MPOUCXOXKICHUS M MHOTOOOpa3us
KYJbTYPHBIX pacTeHui. L{eHTpbI NponcxX0KaeHUs JOMAIIHUX )KUBOTHBIX. COpT, mopoa,
ITaMM.

CoBpeMeHHbIE METOJIbl CEJNIEKIIMU. MacCoBBbIi U WHIWBUIYAIbHBIA OTOOPHI B
CEJIEKIIMM pAcTeHUHW U KUBOTHbIX. OlEHKa J3KcTepbepa. bBIM3KOPOACTBEHHOE
CKpeuBanue — HOpuauHT. Yucras nuHug. CKpeluBaHue YUCTHIX JIUHMM. ['eTeposuc,
win tulOpuaHas cuia. HepojcTBeHHoe ckpemuBanue — ayTOpuauHr. OtnanéHHas
rubpuan3anus u e€ ycnexu. VMcKycCTBEHHBI MyTareHe3 M IMOJIyYeHHE TMOJIUIIIONIOB.
JlocTrxKeHUs CeNEeKIMU PACTEHUN, ) KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus kak orpacib Npou3BoJcTBa. [ €HHAss MHKEHEpUs. DTanbl CO3/IaHUs
pekomOuHanTHOi JIHK wu TpaHcreHHolx opranu3sMoB. KieTouHas WHXKEHEpHS.
Knerounsie KyJbTypbl. MUKPOKJIOHAJIBbHOE pa3MHOXKeHHE pacTeHud. Kinonuposanue
BBICOKOITPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE U
stnueckue npoodaembl. 'MO — reneTnuecku MoIUPpUIIMPOBAHHBIC OpTraHU3Mbl. Bausnue
I'MO na 300poeve 0emckoz2o opzanusma.

Jlemoucmpayuu.

llopmpemwi: H.. Basuinos, 11.B. Muuypumn, I'./[. Kapnieuenko, M.®. 11BaHoB.

Tabauywl u cxemwi: xapta «LIeHTPHI MPOUCXOKACHHUS U MHOTOOOPa3us KyJIbTYPHBIX
pactenuit», «llopoapl AOMalIHMX KUBOTHBIX», «COpTa KyJIbTYpPHBIX pPacTECHHII»,
«Otnanéanas ruopuan3anusy, «Padorel akagemuka M.®. MiBanoBay, «Ilomummonausy,
«OO0bekTbl  OmoTexHosorun»,  «KietouHele  KyJbTypbl W KJIOHHPOBAHHUEM,
«KoHcTpynpoBaHue U NepeHOC TEHOB, XPOMOCOM).

Obopyoosanue: MyISHKH TUIOA0B  KOPHETUIOA0B AUKUX (POPM U KYJIBTYPHBIX COPTOB
pactenuit, repoapuii «CenbCKOX039MCTBEHHBIE PACTECHUS.

Tema 8. DBOJTIOIMOHHAA OMOJIOTUSA



[Ipeanockulku BOZHUKHOBEHUS IBOJIIOIMOHHON TEOPUU. DBOJIOIMOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiusiHue 3BOIOIMOHHON TEOPUU Ha pa3BUTHE OUOJIOTHH U IPYTUX
HayK.

CuzerenbcTBa 3BoJtoNUU. [laneoHTONOrHYECKHE: TOCIIEI0BATEILHOCTD MOSBICHUS
BUJIOB B IMAJICOHTOJIOTUYECKOM JieTonucH, nepexoansie (Gopmbl. buoreorpadpuueckue:
CXOJICTBO M pazimune ¢hayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA W  pa3iuyusi HSMOPHUOHOB pa3HbIX BUJOB
NO03BOHOYHBIX.  CpaBHHMTEIIbHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  aHAJOTUYHbIE,
pyJIMMEHTapHblE OpraHbl, araBU3Mbl. MOJEKYJIAPHO-OMOXUMUYECKUE: CXOACTBO
MEXAaHU3MOB HACJEICTBEHHOCTM U OCHOBHBIX METa0OJMYECKMX NyTed Yy Bcex
OpTaHU3MOB.

OpomonnonHas Teopus Y. [lapBuHa. [Ipeanocsliky BOZHUKHOBEHUS JapBUHU3MA.
JIBroKyIMe cuibl 3BOJIOLMHM BHJIOB 1O JlapBUHY (M30BITOYHOE pPA3MHOXKEHHE IPHU
OTPAaHUYEHHOCTH  PECYpPCOB,  HEONpEAENI€HHAas  W3MEHYMBOCTb, Ooppba  3a
CYIIIECTBOBAHME, €CTECTBEHHBINA OTOOD).

Cunrernueckas Tteopusi »HBomonuu (CTD) u  e€ OCHOBHBIE TOJIOKEHHUS.
Mukposonronus. [Tonynsauus kak equHULA BUAA U 3BOJIFOLIMH.

JIBxyuue cuiibl ((PakToOphl) SBOJIIOIMU BUIOB B MIpUpoie. MyTallMOHHBIN Mpolece
Y KOMOMHATUBHAA U3MEHUYMBOCTb. [lonya1IMOHHbIE BOJIHBI U Apeiid renoB. M3omsuus u
MUTpaIus.

EcTtecTBeHHbII 0TOOp — HampaBistomuil (hakTop 3BOMIOIUU. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnioco0aeHHOCT, ~ OpraHU3MOB  KaK  pe3yJapTaT odBojiouuu. [Ipumepsr
PUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMopd03bl ¥ UIMO0AJANI T H.

Bun u Bunoo6pazoBanue. Kpurepuu Buma. OcHoBHBIE (HOpMBI BUI000pPA30BAHUS:
reorpapuueckoe, SKOJIOTUYECKOE.

MakposBomonuss.  POpMBI  3BOJIIOLIUU: dunernyeckasi,  AUBEPreHTHAas,
KOHBEpIreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOITIOLHUN.

[IpoucxoxneHne OT HeCNeUUaTu3upoOBaHHbIX mpeakoB. [Iporpeccupyromias

cricnyaJim3anus. AI[aHTI/IBHaﬂ paananus.



Jlemoncmpayuu:

Ilopmpemui: K. JIunnei, XX.b. Jlamapk, Y. Japeun, B.O. KoBanesckuii, K.M. bap,
9. I'ekkenb, . Mromnep, A.H. CeepiioB. Tabnuiisl u cxembl: «Pa3BuTue opraHu4eckoro
MHpa Ha 3emiie», «3apOJIbIIIN MTO3BOHOUYHBIX KUBOTHBIX», « ApXEONTEPUKC», «DPOPMBI
O0oprObI 3a cymiectBoBaHue», «EcTecTBeHHBIH 0TOOP», «MHOroobpasue copToB
pacteHuit», «MHoroo06pasue TOpPOJ KUBOTHBIX», «llomymsanuny, «MyTannoHHAas
U3MEHUYHUBOCTB», «ApoMopdosey, «Manoanantanum», «OOmas aereHepanusy,
«/IBmKkymme cunsl 3Bomonun», «Kapra-cxema mapmpyra myremecrsus Y. /lapsunay,
«bopwba 3a cymectBoBanue», «IIpucnocodbieHHOCTh OpraHu3MoBy, «l'eorpadpuueckoe
BUJI000pazoBaHuey, «KojJorndeckoe BuaooOpazoBanue». O0opynoBaHUE: KOJIEKIUS
HAaCEKOMBIX C pPa3JIMYHBIMM TUIAMU OKpPACKH, HA0Op IUIOJAOB M CEMSIH, KOJUIEKIIUS
«IIpuMepbl  3alIUTHBIX MPUCHOCOOJIEHUM Yy JKUBOTHBIX», MoJenb «OCHOBHBIE
HaIlpaBJI€HUs] 3BOJIOLMM», O00bEMHas Mojenb «CTpoeHue TOJIOBHOTO Mo3ra
N03BOHOYHBIX». buoreorpaduueckas xapra mupa, koyekuus «Dopmbl COXpaHHOCTH
VCKOITA€MBIX XUBOTHBIX M pacTeHUi», Monenp anrumkanus «llepekpéct xpomocom»,
BJIAXXHBIE TIpenaparbl «Pa3zButne Hacekomoroy», «PazButue JsArymkn», MUKpoInpenapaT
«JIpo3oduna» (Hopma, MmyTaruu GOpMbI KPbLUTHEB U OKPACKH TETIA).

JlabopaTtopHbie 1 npakTudeckue padoTsl: JlabopatopHas padora Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTMYECKOMY KPUTEPHUIO».

Tema 9. Bo3HUKHOBEeHUE U Pa3BUTHE KU3HU HA 3emJie

JloHay4yHble TPEJCTaBICHUS O 3apOKICHUU KW3HU. HaydHble TUNoTe3bl
BO3HUKHOBEHUS KU3HU Ha 3emJyie: abuoreHe3 W maHcrepMmusi. XUMHUECKas dBOJIOIHSL.
AOGHOreHHBIN CUHTE3 OPraHMYECKHUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIbHOE
MOATBEPKACHUE XUMHUUYECKOW »HBosonMu. HadanbHple dTanbl  OMOJIOTHYECKOU
somoruu.  ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HMKHOBEHUE MPOTOKIETKHU. IlepBble KieTkM M uX 3Bomonusa. PopMupoBaHUE
OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butne xu3Hum Ha 3emse mo 3pam u nepuonaMm. Karapxeil. Apxeilckas H
npoTepo3oiickas dpsal. [laneo3oiickas 3pa u €€ nepuoapl: KeMOPUNCKHUMN, OPAOBUKCKHUH,

CUJIypUMCKHN, TE€BOHCKUW, KAMEHHOYTOJIbHBIN, IIEPMCKHM.



Me3o300cKas 3pa U €€ NEPUOAbl: TPUACOBBIN, FOPCKUK, MEIIOBOM.

KaliHo3oiickas spa 1 €€ Mepuo/ibl: MaJICOreHOBBIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.
XapakTepucTUKa KJIMMaTa U reoJIoru4eckux npoueccoB. OCHOBHBIE 3Tallbl HBOJIOLUU
PacCTUTENBHOTO U )KUBOTHOTO MUpa. ApoMOp( 03kl y pacTeHU U )KUBOTHBIX. [losiBieHME,
pPacClUBET ¥ BEIMUPAHUE TPYIIIN KUBBIX OPTaHU3MOB.

Cucrema OpraHMY4ecKOro Mupa Kak OTpaxeHue HBOMIOLNUU. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIOLMS YeNOBEeKa. AHTPONOJOrMs KakK Hayka. Pa3BuThe NpeacTaBIeHH O
IIPOUCXO0XKJICHUH 4YeIoBeKa. MeToabl n3ydeHus: antponoreseza. CXOACTBa U pa3iInyus
4eJIOBEKa U JKUBOTHBIX. CHCTEMaTHYECKOE ITOJI0KEHNE YEIIOBEKa.

JBrxymue cunbl (pakTopbl) aHTpornoreHe3a. HaciiencTBeHHass M3MEHYMBOCTh U
€CTECTBEHHBII 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HU, M3TOTOBJIEHUE OPYAMH Tpyna,
MBIILJIEHUE, PEYb.

OCHOBHBIE CTagUM M BETBU DSBOJIIOIMM YEJIOBEKA: aBCTPAIONUTEKH, UYeloBek
yMelblid, YenoBek mpsaMoxondini, YenoBek HeaHIepTalbCKui, UenoBeK pa3yMHBIN.
Haxonku rckomaemMbIX OCTATKOB, BPEMsI CYLIECTBOBaHHUSA, 00JACTh PACHpPOCTPAHECHHS,
00BEM TOJIOBHOTO MO3ra, 00pas3 KU3HU, OPY U

Yenoseueckue pacbl. OCHOBHbIE OOJBIIHME pAChl: €BpOIEeOuAHas (eBpasuiickas),
HErpo-aBCTpaJIouaHas (PKBATOpHANIbHAS), MOHTOJOUJHAsA (A3MATCKO-aMEPUKAHCKAs).
YepThl NpUCHOCOOJEHHOCTH NPEJICTaBUTENIEH YEIOBEYECKMX pac K YCIOBUSIM
cymiecTBoBaHMus. EnnHCTBO wenoBeueckux pac. Kputuka pacusma. Tonepanmuocmeo
MAAOUWIUX WIKOIbHUKOG NO OMHOWEHUIO K OpY2 OpY2Y.

Jlemoncmpayuu:

llopmpemuwi: @. Penn, JI. [Tactep, A.U. Onapun, C. Muep, I'. FOpu, Y. [lapBuH.

Tabnuyer u cxemvi: «Bo3nukHoBeHHe COJIHEUHOM CHCTEMBI», «Pa3BuTHe
opraHuyeckoro  mupa», «PactutenbHas ~ kiuetka», <«OKUBOTHast  KJETKay,
«IIpokapuornueckas kietka», «COBpEMEHHAass CHCTEMa OPraHUYECKOTO MHpPay,
«CpaBHEHHE aHATOMUYECKUX YePT CTPOCHHUS YEIOBEKA U YEI0BEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJICOHTOJOTHUECKUX HAXOJOK MPEAKOB COBPEMEHHOI'O YEIOBEKAY,

«/peBnenmme monn», «/peBHme moam», «llepBble  COBpEMEHHBIE  JIOIWY,



«Yenoeueckue paco». Od6opynoBanue: myJisbku «lIpoucxoxaenue yenoBeka» (OIOCTHI
aBCTPAJIONUTEKA, TMHUTEKAHTPOIa, HEaHJepTallblla, KPOMAHbOHIIA), CJCNKUA WU
NU300pakKeHHs] KaMEHHBIX OpYAMN MEPBOOBITHOTO YeIOBEKa (KaMHH-YOMINephl, pyOua,
cKkpeOiia), TreoXpoHOJoruyeckass Tabmuna, KoJulekius «®DopMbl  COXPAaHHOCTHU
MCKOIIAEMBIX )KUBOTHBIX U PACTCHHI.

Tema 10. Opranusmbl 1 OKpy:Ka0IIas cpeaa

DOKOJIOrMs KakK Hayka. 3aJadyd U pa3fenibl 3KOJOruu. MeToabl 3KOJOTHYECKUX
UCCJIEI0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOuTaHUS OpPraHU3MOB: BOJHAs, Ha3€MHO-BO3IYIHAs, IIOYBEHHA,
BHYTPUOPTAaHU3MEHHASI.

Okosornueckue  Qakropsl.  Knaccudukanus — SKoJormyeckux  (haKTOpOB:
abuoTnueckue, OMOTUYECKUE U aHTPONIOTeHHbIE. JlelficTBHE SKOJIOTHYECKUX (paKTOPOB Ha
OpTaHU3MBI.

AOuoTtnueckue (akTopel: CBET, TeMIepaTypa, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnoco6ieHus: opraHu3MoOB K JIEUCTBHIO a0MOTHYECKUX (akTOpoB. buonorudeckue
PUTMBL.

buotnueckue Qakroppl. Bumbl OMOTHYECKHUX B3aMMOJEUCTBHI: KOHKYPEHITHS,
XUIIHUYECTBO, cUMOMO3 W ero (opmel. Ilapa3suTusm, kKoomepamusi, MYTyaau3M,
KOMMEHCANIM3M  (KBapTUPAHCTBO, HAaXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIHU3M.
3HaueHue OWMOTMYECKHUX B3aMMOJAEWCTBUN JJi1 CYIIECTBOBAHUS OpPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTUKHU MONyJsiinud. OCHOBHBIE MOKA3aTEIN MOIMYJIALINHN:
YUCJIEHHOCTD, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTB, IPUPOCT, MUTpaLus. JJnHamuka
YUCJICHHOCTHU MOMYJISIUU U €€ PeryJIsiusl.

Jlemoncmpayuu:

Ilopmpemsi: A. T'ym6onbar, K.®. Pynbe, O. ['ekkenb. TaOauibl U cXeMbl: KapTa
«IIpuponnbie 30HBI 3emun», «Cpelnbl OOMTaHUS OpPraHU3MOBY», «DOTONEPUOAUIMY,
«[lonynsmum», «3aKOHOMEPHOCTH pPOCTAa YHCIEHHOCTH MOMYJSIIUH HUH(Y30pHH-
Tybenbkny», «[IuiieBbie nenm.

Tema 4. Coo0111€CTBA M DKOJOTHYECKNE CHCTEMBI



CooOmiectBO  opranu3smMoB — OuoneHo3. CTpyKTypsl OuolleHO3a: BHUIOBas,
POCTpaHCTBEHHAsA, Tpouueckas (mumieBas). Bunpi-nomunantel. CBsi3u B OHMOIIEHO3E.
DKOJIOTHYECKHEe CHUCTeMbl (9KocucTembl). [loHATHE 00 3KOCHCTEME M OMOTEOIICHO3E.
@OyHKIIMOHAIbHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYIEHThI, KOHCYMEHTHI, PEAYILICHTHI.
KpyToBopoT BEMIECTB ¥ MOTOK SHEPTHH B IKOCUCTEME. Tpodudeckue (TUIIEBbIC) YPOBHU
skocucteMsbl. [lumessie e u cetn. OCHOBHBIE TTOKA3aTeNId YKOCUCTEMBI: Omomacca,
OPOAYKUHUSA. OKOJOTHYECKUE MHUPAMUJIbI: MPOAYKIIMH, YHUCIEHHOCTH, OHOMACCHI.
CBOMCTBA 3KOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIALMSA, pa3BUTHE. CyKIIECCHS.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03€p M pPeK. JKOCHUCTEMa XBOMHOIO WIIH
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTCHHBIC KOCHCTEMBI. ATPOIKOCHCTEMBI. Y pOO0IKOCHUCTEMBI.
buonornyeckoe u X03IMCTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢aktop ycroWuuBoctu dkocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B.U. Bepuanckoro o 6uocdepe. ['panuiibl, coctaB u CTpykTypa Ouochepsi.
Kupoe BemectBO M ero @yHkuuu. OcobeHHocTH OHOchepbl Kak TINIOOATbHOU
IKOCUCTEMBI. [[nHaMuueckoe paBHOBECHE U oOpaTHas CBA3b B Onocdepe.

KpyroBopoTh! BemecTB 1 OMOTCOXUMHUYECKHE ITUKIIBI DJIEMEHTOB (yTIIepo/ia, a30Ta).
3oHaBHOCTH OMOCchephl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseyectBo B Omochepe 3emum. AHTPOIOTEeHHBIE H3MEHEHHS B Ouocdepe.
['1o6anbHbIE 3KOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBoBaHMe MPUPOLI U denoBedecTBa. CoxpaHeHHe OMopa3HOOOpas3usi Kak
OCHOBa yCcTOWYMBOCTH Omocdepsl. OCHOBA PAIMOHATBLHOTO YIIPABICHUS MPUPOTHBIMHU
pecypcaMu M UX UCTOJIb30BaHUE. JJOCTIKEHHMS OMOJIOTHH U OXpaHa MPUPOIBL.

Lemoncmpayuu: IHopmpemwr: A.JIx. Tencnu, B.H. Cykaués, B.1. Bepnanckuii.

Tabnuyvt u cxemwr: «llumeBbie 1enu», «bHOLIEHO3: COCTaB M CTPYKTypay,
«[Ipupomnpie  coobmiectBay, «llemnm mwuTaHms», «IDKOJOTHYECKass MUPAMUTIAY,
«buochepa m demoBek», «IKOCHCTEMa HIMPOKOJIUCTBEHHOTO Jiecay, «IDKOCHUCTEMaA
XBOMHOrO jeca», «buolieHo3 Bogoémay, «ArpoiueHos», «l[IpumepHbie aHTPOIIOTEHHbIE

BO3JICUCTBHS Ha MpUpOAYy», «BaxHelme WCTOYHUKM 3arpsA3HEHHs BO3AyXa U



IPYHTOBbIX Bon», «llouBa — BaxHelmas cocraBistonias Ouocheprl», «PakTopsl
nerpananuu nousy, «llapaukoBsiil 3pdexT», «PakTophl paJuOaAKTUBHOTO 3arpsA3HEHUS
ouocheps», «O6mas crpykrypa onocheps», «Pacnpocrpanenue xxu3Hu B 6uochepe»,
«O30HOBBIN 3kpaH Onochepr», «Kpyroopor yriepona B 6uochepe», «Kpyrosopor
a30Ta B IPUPOACH.

Obopyoosanue: Mopaenp-aniuikanusg «Tunuunele  OWMOIICHO3B), Tepbapuit
«PacturenbHble cooOuiecTBay, Kosuiekuuu «buoneHos», «Bpeaurenn BakHEHIIMX
CEJIbCKOXO3STUCTBEHHBIX KYJIBTYp», TepOapuu W KOJJIEKIWW PACTEHUH M >KUBOTHBIX,
IpUHAJUICKAIIME K Pa3HbIM SKOJIOTMYECKUM rpymnaM oaHoro Buaa, KpacHas knura

Poccuiickoit @enepariuu, n300pakKeHUs] OXpaHIEMbIX BUJIOB PACTCHHUI M )KUBOTHBIX.



IHNJIAHUPYEMBIE PE3YJIIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPE/IHEI'O OBIIIETI'O OBPA3OBAHUA

CornacHo ®I'OC COO ycranaBnuBalOTCA TpeOOBaHMUA K PE3yJbTaTaM OCBOCHHS
oOyJarouMucs mporpamMM  cpeAaHero  oOmero  oOpa3oBaHUs:  JUYHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATHI

B cTpyKType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS MpeaMeTa « bBHOJIOTHS» BBIIEIICHBI
CJIEIYIOIIE COCTABISIOIINE: OCO3HAHHME OOYYAIOIIMMUCS POCCHMCKON Tpa)KIaHCKON
UICHTUYHOCTH — TOTOBHOCTHM K  CaMOpAa3BUTUIO,  CAMOCTOSATEIBHOCTH U
CaMOONPEEICHNI0, HAIMUME MOTUBALMU K OOyUYeHHIO OMOJIOTHH, LIeJICHAIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH HA OCHOBE KIIOYEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPATUIMKA pa3BUTUS OMOJOTHYECKOTO 3HAHUSA, TOTOBHOCTh U
CIIOCOOHOCTh 00YyYarOmMXCsl PYKOBOJICTBOBATHCS B CBOEU AESATENBHOCTU LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIUMH CHCTEME OHMOJOTMYECKOro 0Opa3oBaHMs,
HaJIMYUE 3KOJOTHYECKOrO IMPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh II€JI U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE PE3YIBTATHl OCBOEHUS TpeaAMETa « BUOJIOTUs» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIHTATEIbHOM JESITEIbHOCTU B COOTBETCTBUM C TPAJAMIIMOHHBIMU
POCCUUCKUMU  COIUOKYJBTYPHBIMU, HCTOPUUYECKUMU U JyXOBHOHPABCTBEHHBIMU
[IEHHOCTSIMU, TPUHATHIMA B OOIECTBE TMpaBUJIaMH M HOPMaMd TIOBEACHUS W
CIOCOOCTBYIOT IMPOLIECCAM CAMOIIO3HAHMS, CAMOBOCIIUTAHUS U CAMOPa3BUTHS, Pa3BUTHUS
BHYTPEHHEW MO3UILIMK JIMYHOCTH, MATPUOTU3MA, YBAXKECHUSI K 3aKOHY U MPABOIMOPSIKY,
YeJIOBEeKY Tpyla U CTaplieMy IOKOJEHHIO, B3aUMHOTO YBaXEHHs, OEpexHOro
OTHOLIEHUSI K KyJIbTYPHOMY HACJICAMIO M TPaJAMIMSAM MHOTOHAIIMOHAJIILHOTO Hapoja
Poccuiickon @enepanuu, Mpupoae U OKPYKAIOLIEN Cpee.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUSA Y4eOHOro mnpeamera «bHOJIOTHS) TOJKHBI
OTpa)kaTb ~ TOTOBHOCTh M  CHOCOOHOCTh  OOYy4YalOMIMXCA  PYKOBOJICTBOBATHCS
chOopMUPOBAaHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOUIUX TPAAUIIMOHHBIM

OCHHOCTAM pOCCHﬁCKOFO O6HIGCTBa, pacmiMpeHnuc KU3HCHHOI'O OIIbITa W OIIbITa



JESITEILHOCTH B TMPOLIECCE pealr3allid OCHOBHBIX HANpaBJICHUH BOCIUTATEILHOM
JESITEILHOCTH, B TOM YHCJIE B YaCTH:

1. rpaxkaaHCKOro BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIIMU OOYYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA; OCO3HAHWE CBOMX KOHCTUTYITMOHHBIX
MpaB U 00513aHHOCTEH, YBaXKEHUE 3aKOHA U MPABOTOPS/IKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW JEATCIHPHOCTH MPH CO3JaHUU YUCOHBIX
MIPOCKTOB, PEIICHUU YUYE€OHBIX U MO3HABATEIBHBIX 3aja4, BHIMOIHEHUH OMOJIOTUYECKUX
HKCIIEPUMEHTOB; CIIOCOOHOCTH OMPEENSATh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€; YMEHUE YUUTHIBATh B CBOUX JIEHCTBUIX
HEO0OXOJIMMOCTh KOHCTPYKTUBHOT'O B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU yOCKICHUSIMH,
KYJbTYPHBIMU  ILICHHOCTSIMAU W  COLUHMAJIBHBIM  IOJOKEHHEM; TOTOBHOCTH K
COTPYJTHUUYECTBY B MPOIECCE COBMECTHOIO BBIMOJHEHUSI YUCOHBIX, MO3HABATEIbHBIX U
MCCIIEIOBATENIbCKUX 3a/1a4, YBAXKUTEJIBHOIO OTHOIIEHHUS K MHEHUIO ONIMOHEHTOB IPHU
00CYXJICHHH CIOPHBIX BOIMPOCOB OHMOJIOTHYECKOTO COJEpP)KaHUS, TOTOBHOCTh K
T'YMaHUTApHOM U BOJOHTEPCKOMN AECATEIBHOCTH;

2. MATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCUMCKONW TPaKJaHCKOW HUIAECHTUYHOCTH, MaTPUOTHU3MA,
YBAXEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHOM, TopaocTu 3a
CBOM Kpah, CBOW PolanHy, CBOM S$3bIK W KYJbTYpPy, HOPOUIJIOE W HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[EHHOCTHOE OTHOILIEHHE K MIPUPOJHOMY HACIEAMI0 W TaMSITHUKAM MPUPOJbI,
JIOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CITIOCOOHOCTh OIIEHMBATh BKJIAJ, POCCUMCKUX YYEHBIX B CTAHOBJICHHUE W Pa3BUTHE
OMOJIOTHY, TIOHWMAaHUSI 3HAYCHUSI OMOJIOTUM B TIO3HAHWUU 3aKOHOB MPHUPOJIBI, B )KU3HU
YyeJoBeKa U COBPEMEHHOI0 O0IIIECTBA;

uneiHas yOeXAEHHOCTh, TOTOBHOCTh K CHOyXeHHI0 U 3amure OTedecTna,
OTBETCTBEHHOCTb 32 €ro CyAr0y;

3. JAYXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS: OCO3HAHHE JTYXOBHBIX LIEHHOCTEU

POCCUICKOTO HapoJa; CPOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO



MOBEAECHUS; CIIOCOOHOCTh OIICHUBATh CUTYalMIO W MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPHEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHWE JTUYHOTO BKJIaJa B MOCTPOECHUE YCTONYMBOIO OyAyIIET0; OTBETCTBEHHOE
OTHOILIEHUE K CBOMM POJIUTEIISIM, CO3JAHUIO CEMBbH HAa OCHOBE OCO3HAHHOIO MPUHSTHUS
LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBHUM C TPAIULMAMU HapoaoB Poccuuy;

4) 3cTeTUYECKOTr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOILIEHHE K MHPY, BKJIIOYAs D3CTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHUH;

MOHUMAHHE 3MOIIMOHAIBHOTO BO3/ICHCTBHUS )KHUBOIM IPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMIICHUE MTPOSIBIISATH
KauyeCcTBa TBOPYECKOM JIMYHOCTH;

4. ¢uzuyeckoro BOCNHUTAHUS, (OPMHPOBAHUS KYJILTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOJY YU

MOHMMAaHUE U pealh3allvs 3JI0pPOBOTO U OE€30MacHOro 00pasza >KU3HU (370pOBOE
NUTaHuE, COONIOJCHUE TUTHEHUYECKUX MpaBUI U HOPM, COATAaHCHUPOBAHHBIN PEXUM
3aHSTUN U OTIIbIXA, PETyJsipHas pu3NUecKasi aKTUBHOCTD), O€pEKHOTO, OTBETCTBEHHOIO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY W TICUXUYECKOMY
3I0POBbIO; TIOHMMAaHWE LIEHHOCTU TNPAaBWJI WHIUBUIYAIBHOIO W KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYalUX, YTPOKAIOIINUX 3OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE TMOCIEACTBUH W HENPUITHS BPEAHBIX MNPUBBIYEK (yHOTpeOJICHUS
aJIKOT'0JIsI, HAPKOTUKOB, KYpEHUs);

5. TPYAOBOr0 BOCHIUTAHMS:

TOTOBHOCTB K TPYIY, OCO3HAHHE LIEHHOCTU MAacTEepPCTBa, TPYAOII00HE; TOTOBHOCTh
K AaKTUBHOM JEATEIbHOCTA TEXHOJOTUYECKOM UM COLMAJIBbHOM HANpPaBIIEHHOCTH,
CIOCOOHOCTh HMHHIIMMPOBATH, IUIAHUPOBATH U CAMOCTOSITEIBHO BBITIONHITH TaKYHO
NeSATEeIbHOCTD;

UHTEpPEC K pa3iuyHbiM chepaM npodecCHuOHANbHOW MESITeIbHOCTH, YMEHUE
COBEPINIAaTh OCO3HAHHBIN BHIOOp Oyaymied mpodeccur W pearn30BhIBATh COOCTBEHHBIE
YKU3HEHHbIE TJIaHbl; TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO Ha

MPOTSKEHUN BCEU JKU3HU;



6. 3KO0JI0rH4YecKOro BOCIIUTAHUSA:

HKOJIOTHYECKH 1€JecCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIICHUE  YPOBHSA  DIKOJOTMYECKOM  KYyJIbTYpbl: MNPUOOPETEHHE  OIbITa
MJIAHUPOBAHUSI MTOCTYIKOB U OLICHKH UX BO3MOXKHBIX MOCJEACTBUN NJI OKpYKarolen
cpesl;

OCO3HaHME TNI00ATBHOTO XapaKTepa IKOJIOTMUECKUX MTPOOIeM U MyTel UX pellieHus;
CIIOCOOHOCTH UCTOJIb30BATh TPUOOpPETACMBIE ITPU U3YUEHUU OMOJIOTHUY 3HAHUS U YMEHUS
Opy  pEelIeHUH TpoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM IPUPOIONOIE30BaHUEM
(cobmrofeHue TpaBUi TIOBEACHHS B TPHUPOJIC, HAIMPABICHHBIX HAa COXPAaHEHHE
paBHOBECHS B DKOCHUCTEMAaX, OXPaHy BHJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HENPUSATHE ACHUCTBUM, MPUHOCAIIMX BpEI OKPYKAIOMIEH NPUPOTHON
cpede, yMEHHUE NPOTHO3UPOBATH HEOJATONMPUSITHBIE HKOJOTHMYECKUE TOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJU4yue€ pPa3BUTOrO0 HKOJOTMYECKOIO MBIIUICHUS, 3KOJIOTHYECKOW KYJIbTYpBbI,
OTbITA JACSATEILHOCTH AKOJIOTMYECKON HANpaBIICHHOCTH, YMEHHUS PYyKOBOJCTBOBAThCS
VMM B IIO3HABATEIbHOW, KOMMYHUKATUBHOM U COLMAIIBHOM IMPAKTUKE, TOTOBHOCTH K
Y4acTHUIO B IPAKTUUECKOMN JAEATEILHOCTH HKOJOTUUECKON HANTPaBJIEHHOCTH;

/. TEHHOCTH HAYYHOI'O NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKU M OOIECTBEHHOW MPaKTUKU, OCHOBAHHOTO Ha JHAJIOTEe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKOM KYyJNbTYpPbl KakK CpElICTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJIbMU M TIO3HAHUS MUPA;

MOHUMAaHUE criennuP Ky ONOIOTHH KaK HayKd, 0CO3HAHUA €€ POoJIi B opMUpOBAaHUHT
pPallMOHAJIBHOTO HAy4YHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO TMPEJCTaBICHUS 00
OKpY>KalollleM MHUpE KaK O €AMHCTBE MPHUPOJIbI, YeOBEeKa M OOINEeCTBA, B MO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH W PEIICHUH TPOOJIeM COXpaHEHUs MPUPOTHOTO

PaBHOBCCH,



yOeXKIEHHOCT, B 3HAYMMOCTH OHMOJIOTUM Ui COBPEMEHHOW LMBHIM3AIUU:
o0OecrieueHrsT HOBOIO YPOBHSI Pa3BUTUS MEIUIUHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX peIIaTh PECYpPCHBbIC MPOOJIEMBl Pa3BHUTHS YEIIOBEUECTBA,
MOWCKa MyTeld BBIXOJA U3 TIOOANBHBIX JKOJIOTMYECKUX Npo0ieM U oOecredeHUs
nepexoja K yCTOWYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCThH B TOJYYEHUH OMOJOTUYECKUX 3HAHUM B IEJSAX MOBBIMICHUS
o01Ie KyJbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, KaK COCTaBHOM 4YacTu
(GyHKIMOHATIBFHOM TPAaMOTHOCTH  OOydaromuxcs, GOpMHPYEMON TMpU  U3YYCHHUH
OMOJIOTHY; TOHUMAaHUE CYITHOCTU METOJ/IOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIMOJIb30BaTh MOJIydyaeMble 3HAHUS JJIA aHaIu3a U OObSICHEHUS
SABJICHUM OKPY’KAIOLIEr0 MUpa M MPOUCXOIAIIMX B HEM HM3MEHEHHM, YMEHUE JAEiaTh
000CHOBaHHBIE 3aKJIIOYEHUS HA OCHOBE HAay4YHBIX (DAKTOB M HMMEIOUIUXCS JaHHBIX C
LEJIBIO TTOJTYYEHHUSI JOCTOBEPHBIX BHIBOJIOB; CIOCOOHOCTH CAMOCTOSTENILHO UCTI0JIb30BATh
OMOJIOTUYECKUE 3HAHUS MJIs PEIIeHUs MpoOJieM B PEaIbHBIX >KU3HEHHBIX CUTYAIMSIX;
OCO3HAHUE [IEHHOCTU HAYYHOU JIESITETbHOCTH, TOTOBHOCTh OCYIIIECTBIIATH MPOECKTHYIO U
MCCIIEIOBATEIIbCKY IO AEATEIIBHOCTh HHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00pa30BaHUIo,
K aKTUBHOMY TOJYYE€HHIO HOBBIX 3HAHUM MO OMOJIOTMU B COOTBETCTBUHM C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIbTATDHI

MeranpenMeTHble pe3yiabTaThl OCBOSHHUsA YyuyeOHoro mpenmera «buomorusy»
BKJIFOYAIOT:  3HAUMMbIE IS (POPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIpPEIMETHbIC) OOIlIeHAYyUYHbIE TIOHATHS, OTpaKarolue
I[EJIOCTHOCTh HAYYHOUN KapTUHBI MUPA U CTICIIU(PUKY METOIOB TTO3HAHUS, UCIIOJIb3YEMbBIX
B €CTECTBECHHBIX HaykaX (BEIIECTBO, DHEPTHs, SIBJCHUE, MPOIECC, CUCTeMa, HayUHbIH
dbakT, TPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEIOBaHNUE,
HaOIOICHNE, M3MEPEHUE, DKCIIEPUMEHT U APYTHX ), YHUBEPCAIbHBIE yUeOHbIC TCHCTBUS
(mo3HaBaTeIbHbBIE, KOMMYHUKATUBHBIE, pEryJsiTUBHBIE), o0ecreunBaroIme

dbopmupoBaHue (PYHKIIMOHATHHOW TPAMOTHOCTA H  COIMAIBHOW  KOMIIECTEHITUU



oOyJarommuxcs, CIOCOOHOCTB oOyJaromuxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAJIbHbIE Yy4eOHBIE
JEUCTBUS B IIO3HABATEIBHOW Y COLIMAIIBHOW MPAKTHUKE.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eMcTBUA:

CaMOCTOSITENILHO (OPMYIIMPOBATh U aKTYaJIHU3UPOBATH MPOOJIEMYy, pacCMaTpUBATh
€€ BCECTOPOHHE; UCIIOJIb30BATh IPU OCBOCHUH 3HAHUM ITPUEMBI JIOTHYECKOTO MBIIUICHHUSI
(aHanu3a, cUHTE3a, CpaBHEHWUs, Kiaccudukaiuu, 0O0O0OIIECHUS), PACKPHIBATH CMBICI
OMOJIOTMYECKUX MOHATHH (BBIACIATh UX XapaKTEpHbIE IPU3HAKU, YCTAHABINUBATH CBS3U
C IPYTUMU HOHATHUSMU);

ONPENEIATH LENH IEITENBHOCTH, 3a1aBasi HapaMeTPhl U KPUTEPUU UX TOCTHKECHMUS,
COOTHOCHUTB PE3YJIbTATHI NEATEIBHOCTH C IIOCTABICHHBIMU LIEIISAMU;

UCITI0JI30BaTh OMOJIOTMYECKHE TOHATHS 111 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOU
IPUPOABL;

CTPOUTDH JIOTUYECKUE PacCyX AeHUs (MHIYKTHBHbBIC, A€TyKTUBHBIE, 110 aHAJIOTHUH),
BBISBJISITh 3aKOHOMEPHOCTH W TNPOTUBOPEYMS B PACCMATPUBAEMBIX SBIICHUSX,
(opMyJIMpPOBATh BHIBOJIBI U 3aKIFOUEHUS;

IIPUMEHSTh CXEMHO-MOJIEJIbHBIE CpPENCTBA ISl TPEACTABICHUS CYLIECTBEHHBIX
CBS3€H M OTHOILIECHUU B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUUI
Pa3HOTO po/ia, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3zpabaTbiBaTh IUIaH pEIICHHUS MNpoOJeMbl C Y4ETOM aHaiu3a HWMEIOIINUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JCATEIBHOCTb, OLICHWBATb COOTBETCTBUE DPE3YJIBTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIBHOCTH;

KOOPAMHHUPOBATh U BBINOJHATH PadOTy B YCIOBUSX PEAIbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEHICHUU KM3HEHHBIX MPOOJIEM.

ba3oBble uccienoBareJbcKue 1eHCTBUA:

BJIA/JeTh HABbIKAMHU Y4Y€OHO-UCCIIEOBATEIbCKONM M IPOEKTHOM JAESITEIbHOCTH,

HaBbIKaMHU Pa3pCIICHUA HpO6J’ICM, CITOCOOHOCTHIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIbHOMY



MOMCKY METOOB PEIICHMs MPAaKTUYECKUX 3ajad, MPUMEHEHHUIO Pa3JIMYHBIX METOJ0B
MO3HAHUS,

VCITOJIB30BATh PA3JIMYHbIE BUJIbI I€ATEIBHOCTH 1O IMOJTYYEHUIO HOBOTO 3HAHUS, €T0
WHTEpIpEeTalu, MPeoOpPa30BaAHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYalIUSIX, B TOM YHUCIIE
IIPYU CO3/IaHUH YYEOHBIX H COLUAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYUYHBIM THUI MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb U (POPMYITUPOBATH COOCTBEHHBIE 33J]a4H B 00pa30BaTENbHON IS TEIIBHOCTH
W OJKA3HEHHBIX  CHUTyalWsAX; BBIABIATH  [PUYMHHO-CJIECICTBEHHBIE CBS3M U
aKTyaJIM3UpOBaTh 3a/1a4y, BBIIBUIATh THIIOTE3Y €€ PEIICHUs, HAXOAUTh apIyMEHTHI JULs
JIOKA3aTesIbCTBA CBOMX YTBEPXKJICHUW, 3a7aBaTh NapaMeTpbl U KPUTEPHH PEIICHHS;
aHAIM3UPOBAaTh IIOJIyYEHHBIE B XOJ€ PEIICHUS 3aJaud pPE3yJbTaTbl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATH LIeJICHANPABICHHBIN MOMCK MIEPEHOCA CPEJICTB U CIOCOOOB AEHCTBUS
B MNpo(eCcCUOHAIBHYIO CpEeAy; YMEThb NEPEHOCUTh 3HAaHWA B I[IO3HABATEIBHYIO U
IPAKTHUYECKYIO0 00JIaCTH KUBHEACATEIbHOCTH;

yMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001aCTeH; BEIABUTATh HOBBIE
UJeH, MpeuiaraTh OpUrMHAIbHbIE MOAXObl U PEIICHUS, CTABUTH MPOOJIEMBbl U 3a]1a4H,
JOITYCKAIOIUE abTEPHATUBHBIE PELLICHHUS.

Pabora ¢ unpopmaunmeii:

OPUEHTHPOBATHCSI B PA3IUYHBIX MCTOYHHMKAX HMH(OpMaMH (TEKCTe Yy4eOHOTO
ocoOusl, HayYHO-TIOMYJISIPHOM JTUTepaType, OMOJIOTHYECKUX CIOBAPSIX U CIIPAaBOYHUKAX,
KOMIBIOTEPHBIX 0azax daHHBIX, B VHTepHeTe), aHaIu3upoBaTh HUHPOpPMAIIUIO
pa3IMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATH €€ TOCTOBEPHOCTH U
HEMPOTUBOPEYUBOCT;

(bopMyIUpOBaTh 3aMPOCHl U MPUMEHSTh Pa3IMYHbIE METObI MPU MOUCKE U OTOOpE

Oononornyeckor nHGOpPMAIK, HEOOXOIUMOM JIJIsl BBITIOJHEHUS Y4eOHbBIX 3a1a4;



npuoOperaTh  ONBIT  MCHOJb30BAaHUS  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHM, COBEPUIEHCTBOBATH KYJBTYpPY AaKTUBHOTO HCIIOJIB30BAHMS Pa3IMUHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIEHO BBIOUPATHh ONTUMAJIbHYIO (DOpPMY IIPENCTaBICHUS ONOIOTHYECKOM
uHbopMaIuu (cxembl, TpaduKu, AUATPAMMBI, TAOIHIIBI, PUCYHKH U JPYToe);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KQUe€CTBE CPEACTBA MpH paboTe ¢ OMOIOTHUECKON
uHpOpMalMel: MPUMEHATh XUMHUYECKHE, (PU3MUECKHE M MAaTEMaTUYECKHE 3HAKU U
CUMBOJIBI, (hOpMYyJibl, aO0OpeBUATYpPyY, HOMEHKIIATYPY, UCTIOIB30BaTh U IPEOoOPa30BLIBATH
3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJIAIHOCTH;

BJa/IeTh HaBBIKAMU PACHO3HABaHMS M 3allUThl MH(pOpMaluu, WHPOPMALMOHHON
0e30MacHOCTH JTUYHOCTH.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

OOmenne: OCyHIECTBISATh KOMMYHHMKAllMM BO BceX cdepax >XKH3HU, AKTUBHO
y4acTBOBaTh B JIMAJIOT€ WJIM JUCKYCCHUM MO CYHIECTBY OOCYXJaeMoil Tembl (yMEHUE
3a/1aBaTh BONPOCHI, BBICKA3bIBATh CY>K/I€HHUSI OTHOCUTEIIBHO BBIIIOJIHEHHUS MTPEIaraéMoin
3aJlay¥, yYUThIBaTh MHTEPECHI U COrJIACOBAHHOCTh MO3ULIUN IPYTUX YYACTHUKOB IMAJIora
WJIU JUCKYCCHH);

pacno3HaBaTh HeBepOaJbHbIE CpeICTBA  OOIIEHWS, MOHMMaTh 3HAYEHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyallUd, YMETh
cMSryaTh KOH(QIIMKTB U BECTH [IEPETOBOPHI;

BJIAJETh pPa3IU4YHBIMU CHOocoO0amMu OOIIEHHS W B3aUMOJCIHCTBHUSA, IOHHUMAThH
HaMEpPEHUs JPYTUX JIOJEH, IPOSBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECEAHHUKY U B
KOppEKTHOM hopMe popMyIrpoBaTh CBOM BO3PAKEHUS; pa3BEPHYTO U JJOTUYHO U3JIaraTh
CBOIO TOYKY 3PEHHMSI C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

CoBmecTHast [1eAITEJIbHOCTB: TIOHMMAaThb W HUCIOJIb30BaTh IPEUMYLIECTBA
KOMaHJHOM ¥ WHAMBUIAYAJIbHOM pabOThl MpU pEUICHUU OMOJOTHYECKOW MpOOIEMBlI,
000CHOBBIBaTh HEOOXOJIMMOCTh MPUMEHEHUSI TPYNHOBBIX (OPM B3aUMOACHCTBUS TPU
pelieHny yuyeOHOM 3a7aud; BHIOMpATh TEMATHUKY UM METOIbl COBMECTHBIX JIEHCTBHUI C

y‘{éTOM O6IHI/IX HHTCPECOB U BO3MO>XHOCTEH KaXXJ0ro 4j€Ha KOJJICKTHUBA,



MIPUHUMATh LI COBMECTHOM JIEATEIIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUSA MO €€ TOCTUKEHHIO: COCTABJIATH TUIaH JICUCTBUM, pACIIPEIEIATh POJIU C YUYETOM
MHEHHUI Y4aCTHHUKOB, 00CYKJIaTh Pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAJla M KaXKJOT0 yYaCTHHKA KOMaH[bl B OOIIMii
pe3yNbTaT 1Mo pa3pabOoTaHHBIM KPUTEPHSIM;

pe/iaratb  HOBBIE IIPOEKTHI, OLICHUBAThL MAEU C IO3ULUUU HOBU3HBI,
OPUTMHAJIBHOCTH,  MPAKTUYECKOM  3HAYUMOCTH;  OCYUIECTBIISATH  IO3UTHUBHOE
CTPaTErn4ecKoe ITOBEICHHE B PA3JIMYHBIX CHUTYalUAX, IPOSABIATH TBOPYECTBO U
BOOOpaxeHue, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

UCITI0JIb30BaTh OMOJIOTUYECKHUE 3HAHUS JUISl BBISIBJICHUS NIPOOJIEM M MX PEIICHUS B
YKU3HEHHBIX U YUYEOHBIX CUTYAIUSX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKH B
CBOUX JIEUCTBUAX U IMOCTYIIKAX 10 OTHOLICHUIO K JKMBOM IPUPOJLIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIbHO ~ OCYLIECTBJISATh I[O3HABATEIIBHYIO JESITEIBbHOCTb, BBISBIISTH
npoOJjieMbl, CTaBUTh U (OPMYJIHPOBAThH COOCTBEHHBIE 3a7audM B 00pa30BaTEIHHOU
NEATEIBHOCTH U JKA3HEHHBIX CUTYalHsIX; CAMOCTOSATENIBHO COCTABIAThH IUIAH PELICHUS
npobsieMbl € Y4Y€TOM HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
PEANIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacIIMPATh paMKH Y4EeOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEIOYTECHHUIH;

JienaTb OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
pEIIeHNE OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON 3PYIULMU B Pa3HbIX
00JIacTAX 3HAHUM, TMOCTOSHHO TMOBBIIIATh CBOW 00pa30BATENbHBIA M KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIBb:



JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEIISIM;

BJIAJICTh HABBIKAMHU ITO3HABATEIILHON PEQIICKCHU KaK OCO3HAHMS COBEPIITAEMBIX
JNEUCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOJIH30BAThH
puEMBbI pedICKCHA JJIS OIICHKU CUTYAIlNH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 10 UX CHIDKCHHIO;
MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHATU3€ PE3YIbTATOB EITEIbHOCTH.

Ipunsitue ceds1 u APpyrux:

MPUHUMATh ce0sl, IOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U aPTYMEHTHI JPYTHUX IPU aHAJIW3€E PE3YJIbTATOB JIEATEILHOCTH;

MIPU3HABAaTh CBOE MPABO M MPaBO JIPYTMX Ha OMIMOKH; pa3BUBATh CIIOCOOHOCTH
MOHUMATh MUP C MO3UIIMH JIPYTOTO YeJIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

c(hOpMHPOBAHHOCTH 3HAHUH O MECTE U POJIH OMOJIOTUH B CHCTEME HAYYHOTO 3HAHMSI
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa ¥ HAYYHOTO MHPOBO33PEHUS, O BKJIAJAC POCCHUCKHX U 3apyOC)KHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OWUOJOTUH, (DYHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKa IS
perieHus )KU3HEHHBIX 3a/1a4;

yMEHHE PaCKpBIBATh COJEPIKaHHE OMOJOTHUYECKHX TEPMUHOB WM TOHSATHH: JKU3HB,
KJICTKa, OpraHu3M, MeTabo0u3M (0OMEH BEIIECTB M MPEBPAIICHUE YHEPTHH), TOMEOCTa3
(camoperymsius), ypoBHEBash OpraHW3aIMs XUBBIX CHCTEM, CaMOBOCIPOHW3BEICHHE
(peripotyKiusi), HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT M PA3BUTHE; BUJI, TIOMYJISIHS,
TeHO(OHI, IBOJIONHUS, ABWKYIIUE CHIbI ((haKTOPBI) DBOJIOIMH, MPUCTIOCOOIEHHOCTh
OpraHu3MOB, BHJI000pa30BaHME, YKOJIOTHYCCKHE (HAaKTOPBI, FKOCUCTEMA, TPOIYIICHTHI,
KOHCYMEHTBI, PEIYICHTHI, LENU MHUTAHMS, DKOJOTHMYEcKas Mupamuia, OMOTeOIeHO3,
ouocdepa;

yMEHUE HW3/1araTb OWOJOTHYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHASI, IIEHTPAJbHAS JOTMa MOJIEKYJISIPHONU OMOJIOTHH ) IBOJIFOITMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpPHUS DSBOJIOLMM), 3aKOHBI M  3aKOHOMEPHOCTHU

(3apoapieBoro cxoactsa K.M. Bapa, uepenoBaHus TJIaBHBIX HANpaBJICHUN M IyTeu



somoninu A.H. CesepiioBa, yuenust o 6uochepe B.U. Bepuanckoro, I'. Mengnens, T.
Moprana, H.. BaBunoBa) u yuyeHusi (0 LEHTpaXx MHOTO0Opa3usi U MPOUCXOKIACHUS
KyJnbTypHBIX pacteHudt H.M. BaBunosa), onpenensiTb rpaHuilibl UX TPUMEHUMOCTH K
YKUBBIM CUCTEMAM,;

YMEHHE BIIaJIETh METOJAaMHU HAy4YHOTO MO3HAHUSI B OMOJIOTMU: HAOIIOJICHUE U
ONMCAaHUE IKUBBIX CHUCTEM, IPOIIECCOB M SBJICHUN, OpraHu3alys U TPOBEJCHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJIBU)KEHHE THUIIOTE3bI, BBISBJICHUE 3aBUCUMOCTH
MEXJy HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBIACHEHUE TOJYYEHHBIX PE3yJIbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUUA U 3aKOHOB, YMEHHUE JIENIaTh BBIBOJABI Ha
OCHOBaHHH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE NPU3HAKKA BHUPYCOB, KIETOK MPOKAPHOT U
DYKapHOT, OJJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH IMPOIIECCOB:
oOMeHa BEIIECTB W MpPEeBpalleHUs YHEPTUM B KIIETKE, (POTOCUHTE3A, MIACTUYECKOr0 U
HPHEPreTUYECKOro OOMEHa, XEMOCHUHTE3a, MHTO3a, Meho3a, OIUIOJIOTBOPEHUS,
Pa3MHOXKEHUS, UHIUBUIYAJIbHOTO Pa3BUTHUSI OpraHn3Ma (OHTOTEHE3);

YMEHHE BBIJICTISATh CYIIECTBEHHBIC MTPU3HAKU CTPOCHUSI OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TIOMYJIALMMA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHMOTEOIICHO30B U
AKOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHON M3MEHYMBOCTH, €CTECTBEHHOIO
0oTOOpa, BUA000pa30BaHusl, MPUCTOCOOJIEHHOCTH OPraHU3MOB, IEHCTBUS DKOJIOTUYECKUX
(GakTOpOB Ha OpraHMU3MbI, MEPEHOCA BEIIECTB M IOTOKA JHEPTrUU B IKOCUCTEMAX,
AHTPOMOTEHHBIX U3MEHEHHUM B 9KOCUCTEMAaX CBOEH MECTHOCTH, KPYyTOBOPOTa BEIIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMEHATHh TOJyYCHHbIE 3HAHUS ISl OOBIACHEHHS] OMOJOTHUYECKHX
MIPOIIECCOB U SIBJICHUH, VISl PUHSITHUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOMN JKU3HU
C LIETTBI0 00ecTieYeHMs 0€30MaCHOCTH CBOETO 3/I0POBbBS U 3[I0POBBS OKPY KAIOIIHX JIIOJIEH,
CcOOJIIOZIEHNsT HOPM TPaMOTHOTO TIOBEJCHUSI B OKpY’Kalollled MNpUPOTHON cpene,
MOHMMAaHUE HEOOXOIUMOCTH HCIIOJIB30BaHUS JIOCTHXKEHUM COBPEMEHHOM OHOJIOTHU U
OMOTEXHOJOTUM I PAllMOHAIIBHOTO MPUPOAONIOIH30BAHNS;

yMEHHUE pelaTh 3JIEMEHTApHbIe T€HETUYECKUE 3a7a4d Ha MOHO- M JUTHOPUIHOE

CKpPCIIMBAHUC, CIHOCIUICHHOC HACICAOBAHUC, COCTABJISAITH CXCMBI MOHOFI/I6pI/II[HOFO



CKpeUIMBaHus JJI peICcKa3aHusl HACJIeA0BAHMS IPU3HAKOB Y OPraHU3MOB, COCTABIATh
CXEMBbI [IepEeHOCca BEIIECTB U SHEPTUH B IKOCHCTeMax (I[eMy MUTaHus);

YMEHHE BBIMOJIHITH J1a00paTOPHBIE U MPAKTUYECKHE PadOThI, COOMIOAATh MPaBHiIa
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

yMEHHE  KPUTUYECKHM  OIICHMBATb W  HUHTEPHPETHPOBATH  UHGOPMAIUIO
OMOJIOTMUYECKOTO COEpKaHMs, BKIIOUYAIOIIYIO MCEBJOHAYYHbIEC 3HAHUS M3 PA3IUYHBIX
MCTOYHUKOB (CpeIcTBa MAaccoBOM HH(OpMaUK, HAYYHO-NOMYJISAPHBIE MaTEpHaIbl),
ATUYECKHE aCMeKThl COBPEMEHHBIX HCCIEAOBaHWH B  OHOJOTHH, MEIUIMHE,
OMOTEXHOJIOTUH; YMEHHE CO37aBaTh COOCTBEHHbIE MMMCbMEHHBIE U YCTHBIE COOOIICHMUS,
000011ass OMOJIOTUYECKYI0 HH(OpPMALMI0O U3 HECKOJbKMX HCTOYHUKOB, TPaMOTHO
UCITI0JIb30BaTh NOHATUIHBIN armapaT OMOJIOTUHY;

YMEHHE CO3/1aBaThb COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOILEHUs, 00001as
Ononornueckyo MHGOPMAIUIO U3 HECKOJBKHUX MCTOYHUKOB, TPAMOTHO HCIOJB30BaTh

NOHATUIHBIN anmapaT OMOJIOTUH.



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne o/m

Jlara

HanmMmeHnoBaHue Pa3acioB U TCM YPOKOB

Ko
TN
ye
CT
BO
ya

Cco

OcHOBHBIC BUJbI ACATCIBHOCTH 06yanOHIHXCSI

Tema 1. buosiorusi kak Hayka (2 yaca)

1.1

buogorus B cucreme HayK

buonorus xak Hayka. CBsi3u OMOJIOTHH ¢ OOIIECTBEHHBIMH,
TEXHUYECKUMU ¢ JPYTUMU €CTECTBEHHBIMH HayKaMH,
dbunocodueit, peauruei, STUKOMU, SCTETUKOMN U rpaBoM. PoJib
ouonoruu B GOPMUPOBAHUH COBPEMEHHON HAYYHOUN KapTHUHBI

mupa. CucreMa OMOJIOTUYECKUX HayK.

PackpeiBaTh conepxaHne TEPMUHOB U OHSITHUU:
HAay4YHOE€ MHUPOBO33pDEHUE, Hay4yHas KapTUHA
MHpa, Hay4yHbIi METON, THUIOTE3a, TEOopHs,
METOABl  WCCIENOBAaHMS.  XapaKTEpHU30BaTh
OMOJIOTHIO KaK HAayKy, €€ MECTO U pOJib Cpeau
JIpPYTUX €CTEeCTBEHHbIX HayK. IlepeuucnsaTh
pasziesibl OMOJIOTHH B COOTBETCTBUE C 00bEKTaAMU

u3ydyeHus. HaspiBaTh BakHEMIIME OTpaciu




OMOJIOTMYECKMX 3HAHWM M 3aJa4M, CTOSIIHE

nepen ouosorueit XXI B.

1.2

MeToabl MO3HAHUSA KUBOU MPUPOIAbI

Metonsl moO3HaHMS KMBOM  Tpuponabl  (HaOIIONIEeHUE,
AKCIEPUMEHT, OIMCAaHWE, U3MEPEHHUE, Kiaccudukaius,
MOJICIMPOBAaHUE, CTAaTUCTUYECKass o0O0paboTKa JaHHBIX).
[IpakTueckass padora Ne 1. «lcnonp3oBaHuE pa3zIUYHBIX

MCTOAOB IIPHU U3YUCHHUHA OMOJOTHYECKHX OOBEKTOBY.

PackpsiBaTh conep:kaHue TEPMUHOB U OHSATHIA:
HAY4YHBI METOJl, METOJbl HCCJIEAOBAHUS.
XapakTepu3oBaTh OCHOBHBIE METOJbI MO3HAHUS
JKUBOW MPUPOJBI: HAOIIOJIEHUE, SKCIIEPUMEHT,
OIMCaHUE, HU3MEpEHHUE, KJaccuukanus,
MOJICIUPOBAHUE, CTaTUCTUYECKass 00paboTka

JAaHHBIX.

Tema 2. 7)KuBble cucTeMbl M X Opranu3anus (2 yaca)

1.3

buogornyeckue CHUCTEMBI, ITPOLHECCHI U UX U3YUCHHUC

Kusble cuctembl (OMOCHUCTEMBI) KaK MPEAMET HU3YYCHUS
owonornu. OTnAWYME XUBBIX CHCTEM OT HEOPTaHHMYECKOM

npupozsl. CBoiicTBa OMOCUCTEM U UX pa3HOOOpasue.

YpoBHM  opraHuzanuu  OMOCUCTEM:  MOJICKYJISIPHBIMN,
OPraHOUAHO-KJIETOYHBIM, OPTAaHU3MEHHBIN, MOMYJISIMOHHO-

BHUJI0BOM, DKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHUA),

PaCKpBIBaTB COACPKAHUC TCPMHUHOB U MMOHSITUI:
CHUCTEMA, OonoJiornyeckas CHUCTEMA, DJJICMCHThBI

CUCTEMBbI, CTPYKTypa OHOCHCTEMBI, CBOMCTBa

YKMBBIX CHUCTEM, oOMeH BEIIIECTB,
Pa3MHOXEHHUE,POCT, pasBUTHE,
HACJICJCTBEHHOCTb, M3MEHYNBOCTb,

pa3IpakMMOCTh, JHEPTrO3aBHCHMOCTh, ypPOBHHU
OopraHu3aluu KU3HU (buocucrem).

XapakTepu3oBaTb IPUHLMUIIBI  OPraHU3aUU




onochepunrii. Haykn, nzydarornye OHOCHUCTEMBI HA Pa3HBIX

YPOBHSIX OpTraHU3aIHH.

onocucTeM: OTKPBITOCTb, BBICOKAs
YIOPSA0YCHHOCTb, CaMOPETYJISIIHNS,
HepapXUIHOCTh. [lepeuncnars yHHBEpCaTIbHbBIE
CBOWMCTBA JKMBOTO: EIMHCTBO XHUMHYECKOTO
COCTaBa, pa3apaKuMOCTh, TIBUKCHHE,
rOMEeO0CTa3, pOCT U Pa3BUTHUE, HACTIEICTBEHHOCTD,
W3MEHYHMBOCTb, BOJIONHUS (MPUCTIOCOOTIEHUE K
U3MCHSIOIIAMCS  YCIIOBHSIM). [TpuBOIUTE
npuMepsl  OMOCHCTEM  pa3HOTO  YPOBHS
OpraHM3alii ¥  CpPaBHUBATh  IPOSBICHUS
CBOWCTB JKMBOTO Ha pasHbIX YpPOBHSIX.
XapakTepu3oBaTh OCHOBHBIC IPOLECCHI,
MpoTeKarome B OnocucremMax: 0OMEH BEIIECTB
u TIpEeBpAICHUE DHEPIHH,
CaMOBOCIIPOU3BEJICHUE, CaMOPETYJISIIHNSA,
pazButue. CoOmogaTh mpaBuiia OEpPEKHOTO

OTHOIIICHUS K >KUBOU ITPUPOJIE.

Tema 3. XumMuueckuii cOCTaB M CTPOEHNE KJIETKH




XuMHYeCcKHuii cocTaB KJIeTKU. Boia u MuHepasabHbIe coJH | 2

XUMHYECKHM COCTaB KIETKH. XUMHUYECKHE DIEMEHTHI: PackpsiBaTh conep:kaHue TEPMUHOB U OHSATHIA:
MaKpOdJIEMEHTBI, MHKPO3JIEMEHThl. Bojga W MuHepasibHbIe AJIIEMEHTHI-OMOTEHBI, MaKpORJIEMEHTHI,
BEIIIECTBA. MHUKDPOAJIEMEHTBI; MUHEpaJbHBIC  BEIICCTBA,
OYHKIIMU BOJABI M MHUHEPAITBHBIX BEIIECTB B KIETKE. MOJIEKYyJIa BOJbl KakK JUIOJIb, BOJOPOJHbIE
[TopnepxaHue OCMOTHYECKOTO OajaHca. CBs3M;  ruapoduibHble U TUAPOPOOHBIE

BEIICCTBA. I[OKEBBIB&TB CAUHCTBO 3JICMCHTHOI'O
coCTaBa KakK OJHO H3 CBOMCTB  JKHBOTO.
Pacnpe;[enﬂn, XUMHUYCCKHUEC  JJICMCHTHBI  IIO
rpymmmamM B 3aBUCHMMOCTH OT KOJMYCCTBCHHOI'O
MMpcaACTaBUTCIILCTBA B OpraHu3me;
XapaKTCPU30BaTh POJIb OTACIBHBIX J3JICMCHTOB.
BBISBISITE CBSI3b MCXKOY COCTaBOM, CTPOCHUCM
MOJICKYJIBI XHMHYCCKOIoO COCIAWMHCHUSA U €TI0

(GYHKUMSIMU B KJIETKE

Beaku. CocraB u cTpoeHune 0ejIKOB 1

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHCIOTHI — PackpsiBaTh conepkaHue TEPMUHOB U OHSATHIM:

MOHOMEpHl ~ OenkoB.  He3aMeHumble U 3aMEHUMBbIC OCJIKH, TTOJIMMEPhl, MOHOMEPHI, AMUHOKHUCIIOTHI,




AMUHOKHUCIIOTBI.  AMUHOKHUCIOTHBIA  COCTaB. Y POBHH
CTPYKTYpbl O€IKOBOM MOJEKYJbl (TIepBUYHAsl, BTOPUYHAS,
TPETUYHAs] M YETBEPTUYHAS CTPYKTypa). XHUMHYECKUE

cBOMcTBa O6eKoB. buonorndeckrue PyHKIIMHU OETKOB.

MENTUHAS CBS3b, MOJUNENTH, JCHATYypaIlus.
XapakTepu3oBaTh oenku KaK KJ1acc
OpPTaHUYECKUX COCAMHCHU; KITaCCH(PUITUPOBATH
UX 1o  crpoeHuto  (VIOOyIspHBIE U
bulOpuisipHble  OCNKH), MEPEUUCIiITh U

XapaKkTepu30BaTh PyHKIINU OCIIKOB

3.3 @epMeHTHI — OMO0JIOTHYECKHE KATATU3ATOPbI
®depMenThl — Ouosornyeckue kaTtanuszaropbl. CTpoeHHe PackpbIBaTh coaepkaHre TEPMUHOB U TIOHATHIA:
(depMeHTa: aKTUBHBIA LIEHTpP, cyOcTpaTHas cnenu(UIHOCTb. (epMeHTBI, aKTUBHBI UEHTp, CyOCTpaTHas
Kodepmentsl. Butamunbl. Otiauuuss  (epMEHTOB  OT cnenu(pUIHOCTb, KO(hEepMEHTHlI, OeKu-
HEOPTraHWYECKUX KaTaau3aTopoB. aKTUBATOpPbl U OEJNKU-UHTMOUTOPHI. YKa3bIBaTh
oTIMuusi  (EPMEHTOB OT HEOPraHUYECKUX
Katanu3aTopoB. OOBSICHATH PoOJib (HEPMEHTOB B
(YHKIMOHUPOBAHUM  JKUBBIX ~ CHUCTEM, B
MPOMBIIUIEHHOCTH, B MEJUIMHE, B
ITIOBCEIHEBHOM KU3HU YEJIOBEKA
3.4 Yriaesoanl. JInnuabl




VYraeBoxbl:  MOHOcaxapuabl  (TJIOKO3a, pubo3a

Je30KCcMpu003a), Jnucaxapuabl (caxaposa, JIakTo3a) W
NOJINCAXAPUIBI LEJUTI0NI03A).

(xpaxman, IJIUKOTEH,

buonornueckue JIntmiaer:

byHKIIN yTJIEBOOB.
Tpuriuuepuabl, dochomunuapl, crepounsl. ['uapodunbHo-
ruapodoOHbIe cBOMCTBA. buonornueckre GyHKINUN TUMTHIOB.
CpaBHEeHHE yIIIE€BOIOB, OCIKOB U JUMHUI0B KaK HCTOUYHUKOB

HHEPIUU.

PackpeiBaTh conepxaHue TEPMUHOB U IOHSATHUN:

YIIICBOHI, MOHOCaXapHuabl, Aucaxapuibl,

MOJIMCaXapu/ibl, TJII0KO03a, pubo3a,
ne3okcupu0o03a, caxaposa, JaKTo3a, MajbTo3a,
HeJuToa03a (KiaeTyaTka), Kpaxmall, IJIMKOIEH;
JUMHUABI, TPUTIULEpUAsl  (KUpPBI, Macia),
dbocomunuapl, CTEpouabl. XapaKTepU30BaTh
YIJIEBOJBI, JMMUABI KaK KJIacC OPraHMYeCKHX
coenuHennid. KiiaccuuimpoBarb yrieBoJbl H
JUMOHUIBI 110 CTPOCHUIO; MEPEUUCIATh (PYHKIUH
yIJIeBoJoB M JmnuaoB.  (Cxematuyecku
u300paxaTb CTPOEHUE MOJEKYJ YIJIEBOJAOB,

JINTINIOB

3.5

HyxkJienHoBbie kucJoTbl. AT®

10.

Hyxneunnoseie kucnorel: JHKwm PHK. Hykneornner —
MOHOMEpPHI HYKJIEUHOBBIX KHCIOT. CTpoeHue u (QyHKIHUU

JHK. Ctpoenune u ¢ynkuuun PHK. AT®: crtpoenue u

byHKLINU.

PackpsiBaTh conep:kaHue TEPMUHOB U OHSATHIA:
ne3okcupudonykienHoBas — kucinora  (JAHK),
pubonykiennoBas kuciora (PHK), aykneorun,
MOJIMHYKJICOTUAHAS 1enb (MOJUHYKICOTHN),

KoMIieMeHTapHocTh, hyHkuu JIHK (xpanenue




U Tepefada HACIEACTBEHHOM HH(OPMAIIH);
Buasl PHK (uHpopManmoHHas, TpaHCIOpTHasi,
pubocomanpHas); aneHosuHTpudocdar (ATD),
MaKpO3pTrUyecKasi CBsI3b. XapaKTepU3UPOBATH
HYKJIEMHOBBIE  KUCJIOTBl KaK XUMHYECKHE
COCIMHEHHUS W HOCUTEIM HACJIEACTBEHHOM
uH(pOopMaIuu. OtmeuaTh 0COOEHHOCTH
CTpOEHUS MOJIEKYJ HyKJIenHOBBIX Kuciaot (JJHK,
PHK) u AT®. Cxematuuecku wu300paxaThb
CTPOEHHUE HYKJIEOTHIOB, MOJIEKYJI HYKJIEHHOBBIX

kuciaot, ATD

3.6

HUcropuss u mMetoapl wusydeHuss KjeTku. Kierounas

Teopus (1 yac)

11.

[{utonorust — Hayka o KieTke. Knerounas teopus — npumep
B3aUMOJICUCTBUS HUAeH W (AKTOB B HAyYHOM TO3HAHUHU.

MeTOI[BI HN3YyUCHUS KIICTKH.

PackpeiBaTh coziepxaHne TEPMUHOB U MOHSITH:
KJIETKA, LUTOJIOTHsA;, PACKPBIBATH COJEpKaHUE
MTOJIOKEHUM KJIIETOYHOU TEOPHH.

[lepeuncnarh M XapakTEPU30BaTh OCHOBHBIC
METOAbl M3YyYEHHs] KIETKU: (IPUTOTOBJIEHUE

CpE30B, OKpalmIMBaAHUC, MHKPOCKOIIMPOBAHHUC,




1eHTpUyTUPOBaAHUE, KyTIbTHBUPOBAHHUE KIETOK

1 TKaHEH)
3.7 Kuerka kak nejioctHas :;xuBas cucrema (1 gac)
12. KneTtka kak menoctHas >kxuBas cuctema. OOmiue mpu3HaKH PackpbIBaTh coaepkaHre TEPMUHOB U TIOHITHUM:
KJIETOK: 3aMKHYTas HapyxkxHasi memOpana, monekyiasl JIHK KJIETKHU (3ykapuoTHueckas,
KaK TeHETHUYECKUH armapar, cucTemMa cuHTe3a Oenka. Turbl MPOKapUOTUYECKas ),[JIa3MaThIecKkasi MeMOpaHa
KJIETOK: DYKapUOTHUYECKAS 151 IIPOKAPUOTUYECKASL. (m1a3manemma),  IIUKOKAQJIHUKC,  TPAHCIOPT
OcoOeHHOCTH  CTpPOEHUS  IPOKAPHUOTUYECKOW  KIIETKH. BelIeCTB (IacCCUBHBIN, AKTUBHBIN), 3HJIOLMTO3
Knerounast crenka Oakrepuil. CTpoeHUE 3YKapHOTUYECKON (parounTo3, MMHOLKTO3), SK30IIUTO3, KJIIETOUHAS
KJIeTKM. OCHOBHBIE OTJIMYWSA PACTUTEIBHOW, >KUBOTHOM H CTeHKa, Hykieou]. CpaBHUBaTh MEXIy COOOM
rpuOHOi KieTKU. [IoBEpXHOCTHBIE CTPYKTYpbl — KJIETOUYHAs DYKapUOTUYECKHE UNPOKAPUOTHUECKUE KIIETKH;
CTEHKa, TIJIHMKOKamukc, ux (QyHkouu. Ilnazmaruueckas OTMEYaTh CXOJICTBO M pa3Myuusi B CTPOCHHH
MeMmOpaHa, ee CBOMCTBA U (DYHKITHH. KJIETOK OakTepuid, >KWBOTHBIX, PACTCHUU U
rpuboB
3.8 CTpoeHue 3yKapHMOTHYECKOH KJIeTKH
13. [utomnmasma u ee  opraHouasl. OpHoMeMOpaHHbIC

opra"oupl kiaetku: DI1C, anmapat I'oJb1KH, JTU30COMBI.




14,

[lonyaBTOHOMHBIE OpPraHOUIBl  KJIETKH: MHUTOXOHJIPUH,
mactuabl. [IpoucxoxkieHrne MUTOXOHAPUM 1 TuTacTuA. Buapl

IJ1aCTHUA.

15.

HememOpaHHBIE OPTaHOUIBI KJIETKU: pUOOCOMBI, KIIETOUHBIN
LUEHTpP, LEHTPUOJH, PECHUYKH, KIYTHKA. DyHKIHUH

OpraHOM OB KJICTKH. BxroueHus.

16.

SAnpo — perynsaTopHbli UEHTp KieTku. CTpoeHue sapa:

AACPpHaA o60nqua, KapuoIiliadma, XpoOMaTHUH, SAPBIIIKO.

17.

JlaGoparopnas pabora Ne 1. «M3ydyeHue cTpoeHHUs KIETOK
pacTeHuM, KUBOTHBIX M OaKTepuil IMOJ MHUKPOCKOIIOM Ha

I'OTOBBIX MHUKPOIIpCIIapaTax U UX OIIMCAHUC)

Tema 4. ’KuzHeneaTeJIbHOCTH KIETKH

4.1

Oomen BemectB. Ilmacruyeckuii oomMen. dDorTocuHTes.

XeMOoCHUHTEe3

18.

OOMeH BelecTB, WIH METa00IM3M. ACCHUMMIALUS
(mmacTudyeckuii OOMEH) U TUCCUMUIISLUS (PHEPTeTUUECKUI
oOMeH) — JBE CTOPOHBI €IMHOIrO IMpollecca MeTadoIM3Ma.

Ponr 3akoHOB COXpaHCHHUA BCIICCTBA W OHCPIrUM B

PackpsiBaTh conepkaHue TEPMUHOB U MIOHSATHM:
oOMEH BeIECTB U TPEBpalllEHUE DHEPTUU
(MeTaboNM3M), aCCHUMUIIAIMS, IUIACTHUYCCKUN

0OMEeH, TUCCUMMIISIIIUS, SHEPTETUYECKUIM OOMEH,




NOHMMAaHUW  MeTabonmum3ma. Tumbl 0oOMEHa  BEIIECTB:
aBTOTpOGHBIN U rerepoTpodHbIA. Pois hepMeHTOB B 0OMeHe

BCHICCTB U MPCBPAILICHUN SHCPIUU B KJICTKC.

19.

®otocunTe3. CBeroBas w TemMHOBas (a3bl (oOTOCHHTE3A.
Peakiuu  dotocunreza. ddexTtuBHOCTL (HOTOCHMHTESA.
3nadenne QorocuHTE3a IS KM3HKW Ha 3emuie. BiumsHue
YCJIOBHM cpefibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILIECHUS €TI0
MPOJYKTUBHOCTU Y KYJIBTYPHBIX pPacTeHH. XEMOCHHTE3.
XeMOCHHTE3UpyIoHe OakTepuu. 3HAYCHHE XEMOCHHTE3a

JUIA )KU3HU Ha 3eMiie

dotocunte3, ¢oromus, dochopuIMpoBaHHE,

IICPCHOCUYUK IIPOTOHOB, XCMOCHHTC3.

OnuceIBaTh dboTocuHTeE3, MPOIIECCHI,
MPOTEKaIoNMe B CBETOBOH M TeMHOBOMW (ha3ze.
BBIABIATE  TPUYMHHO-CIICICTBCHHBIC  CBSI3U
MEXy TIOTJIONMEHUEM COJHEYHOW DHEPTUU
XJOpohUIIIOM U cuHTe30M Mojekya ATO.
CpaBHHBaTh WCXOIHBIC BEIIECTBA, KOHEUYHBIC
MPOAYKTHl W YCIIOBUS TPOTECKAHUS peaKIuit
CBETOBOM W TeMHOBOM (ha3bl (POTOCHHTE3A;
CpaBHuBaTh  ()OTOCHMHTE3 M  XEMOCHUHTE3.
OuenmBath  3HaueHuWe  (QorocuHTE3a U

XCMOCHHTC3a OJId ) KU3HH Ha 3emie

4.2

JHepreTuyecKuii 00MeH

20.

DHepreTuueckuii 0OMeH B kieTke. PacuiernieHue BelecTs,
BBIJICJICHUE U aKKyMYJIUPOBAHUE SHEPTUU B KJIETKE. JTarlbl

AHEpreTuyeckoro ooMena. I mukonaus. bposkeHue u ero BUbl.

PackpeiBaTh coziepxaHne TEPMUHOB U MOHSATHI:

HHEPTreTUYECKUM 0oOMeH, TJIMKOJIN3,
MOJIOYHOKHCIIOE OposkeHue, CIIUPTOBOE
OpoxeHue, OMOJIOTUYECKOE OKHCJICHUE,

KJICTOYHOC AbIXaHHUC, JUCCUMUIIAIINA, (1)epMeHT.




XapakTepuzoBaTh oOMeH BEILIECTB u
MpeBpallieHue dHepruu (MeTaboIM3M) KaKk OJHO
WX CBOMCTB kuBOTO. [lepeuncisath 0cOOCHHOCTH
MJIACTUYECKOTO W SHEPreThYeckoro oOMeHa B
KJIETKE; YCTaHABJIMBAaTh B3aUMOCBS3b MEXIY
HuMHU. Paznnuate THmBI OOMEHa BEIIECTB B
KJIETKE: aBTOTPO(QHBIM U  TeTepOTPOdHBIN.
OnuceiBaTh 3Tambl HHEPreTHUECKOro oOMeHa
(MOATOTOBUTEBHBIM, OECKUCTIOPOIHBIH,
KHCIIOPOJIHBIN) U CPaBHUBATh UX MEXAY COOOM.
XapaxkTepus3oBaTh peaxiuu TJINKOJIN3a,
OpOKeHHS, KJIETOYHOTO JBbIXaHUS, BBISABISAThH
MPUYUHHO-CJICICTBEHHBIC CBSI3U MEX Ty
TTTUKOJIM30M, KJIIETOYHBIM JABIXaHHEM H CHHTE30M
mosiekyn AT®. CpaBauBaTh 3(h()EKTUBHOCTH

6CCKI/ICHOpOI[HOFO M KHUCJIOPOAHOI'O 3TAIIOB

4.3

BuocunTes 0e1Kka

21.

Peakiuun mMatpuuHoro cunresa. I'eHeTnueckas uHdopmarus

u JIHK. Peanuzanus reneTndeckoi nHGOpMaIiK B KIETKE.

PackpsiBaTh coznepkaHue TEPMUHOB U IIOHATHM:

IF€H, T€HETUYECKUH KOJI, MATPUUYHBIM CHHTE3,
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['eHeTMyeckul KO M €ro CBOWCTBA. TpaHCKpUNLMSA —

MatpuuHbIil cuate3 PHK.

TPaHCKPUIMLMS, TPAHCIISILUS, KOAOH, AHTUKOJIOH,

pI/I6OCOMa, OCHTpAJIbHAA J0I'Mad, MOJICKYJIAAPpHAA

23. Tpancnsmust — OwocwHTE3 OeiKka. JTambl TPAHCISINU. Onosorus. Onpenensite CBOMCTBA
KoaupoBanue amunokucnot. Pomb pubocom B OnocHHTE3E F€HETUYECKOTO KozJa (TPUILIIETHOCTb,
Oenka. OJIHO3HAYHOCTB, BBIPOXKJIEHHOCTb,
YHUBEPCAIBbHOCTb, HEINEPEKPHIBAEMOCTb,
HEIPEPBIBHOCTB ). OnuceiBath ATaIBbI
peanu3aluy HAcJIEJCTBEHHOM HMH(pOpMalud B
kietke. CpaBHUBaThb pEaKUUU MaTPUYHOIO

cunte3a moiekys PHK u 6enka B kietke.

4.4 HexJierounbie GopMbI :KU3HH — BUPYChHI

24. Hexknerounsie popMbl )KU3HU — BUPYCHI. MIcTOpUS OTKpBITHS PackpeiBaTh cosiepxaHne TEPMUHOB U OHSITHI:

BupycoB (/[. 1. VBanoBckwuii). OCOOEHHOCTH CTPOCHUS U
KU3HEHHOTO IIMKJa BUpYycoB. bakrepuodaru. bonesnu
pacTeHui, KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIE BUPYCAMH.
Bupyc ummyHnonedunmra yenosexka (BUY) — Bo30ynurens
CIIM[a. OOpaTHast TpaHCKpUMIIMS, peBEpTa3a U MHTErpasa.
Ilpoghunaxkmuxa

pacnpocmpanenusn BUPYCHBIX

3a00/1€6AHUIL 6 HAUAIBHOU WIKOJIE.

BUPYC, BHUPYCOJIOTHS, Karcuj, Oaxrtepuodar,
BUpyC WMMYyHoJedunuta denoBeka (BUY),
OHKOTCHHBIE BUPYCHI. XapaKTepHU30BaTh BUPYCHI
KaK HEKJIETOUYHYIO(POPMY KH3HU; OCOOCHHOCTH
CTPOSHUS W IKU3HEICATEIHLHOCTH BHPYCOB.
JKU3HECHHBIM UK

OnuceiBaTh BUPYCOB

I/IMMYHOI[G(I)I/IHI/ITa 4CJIOBCKaA, pa3jindaTb Ha




pucynkax BTM ((Bupyc TabauHoil Mo3auKn),

oaktepuodar, BHUY. OOocHOBBIBaTH

coOr01aTh MEpBI npoUIaAKTUKU
pacrpoCcTpaHeHHsT  BHPYCHBIX  3a00JIeBaHUM
(pectiupaTopHsIe, eIy I0YHO-KHIIICUHBIE,

kienieBoi sunedanut, BUY-undexims)

Tema S. PasMHOKeHNe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

ZKu3HeHHbII MUK KJIeTKHU. /lejienue kKieTku. MuTo3

25.

KiteTouHnbIit UK, WK )KM3HEHHBIN ITUKII KIeTku. UHTepdaza
u wmuto3. Ilpomecchl, mnpotekaromue B HUHTEpdase.
Perumkannss — peakumst martpuuHoro cuHresa JIHK.
Crpoenne xpomMocoM. XPOMOCOMHBIM HAOOp — KapHOTHIL.
JIMnmouaHBI U TAarUIOUJIHBIA  XPOMOCOMHBIE  HAOOPHI.
Xpomatuapl. [{UTONOTMYECKHE OCHOBBI PAa3MHOXKECHUS U
VHAUBUIYAJIbHOTO PA3BUTHS OPTaHU3MOB. JleJTIeHre KIETKU —
muto3. Cragum wmwurto3a. I[lpoueccel, npoucxomadimue Ha
Pa3HBIX CTAIUSAX MHUTO3a. BHUOJOrMYECKUN CMBICI MHUTO3a.

[Iporpammupyemasi rubenb KJIETKU — arnomnTo3.

PackpeiBaTh  coxepkaHue  TEPMHUHOB U
MTOHSITUI:KJIETOYHBIN LUKII, unrepdasa,
peayIUIMKaLus, XpoOMOCOMa, KapuOTHII,
TarIOUJHbIA,  JUIUIOWJAHBIA ~ XPOMOCOMHBIN

Ha0Op, XpOMAaTHIbI; MUTO3 €T0 CTauH: TIpodasa,
Meradasza, anadaza, Temodaza. OmnuUCHIBATH
KU3HEHHBIH IHMKJI KIETKW, TIEPEUHCIITh U
XapaKTepHU30BaTh MEPUOABI KIETOYHOTO ITUKJIA,
CpaBHUBAaTb WX MEXIy co0oil. OnuchBaTh

CTPOCHUEC XPOMOCOM, KapHOTHUIIOB OPraHU3MOB,




CpPaBHUBATh XPOMOCOMHBIC HAOOPHI KJETOK.

PaCKpLIBaTB OMOJIOrMYECKHI CMBICT MHTO3A.

5.2

q)Ole)I PAa3MHOKEHHUA OPraHUu3MoOB

26.

@opMBl pa3MHOXKEHHSI OPraHU3MOB: OECIOJIOe W IOJIOBOE.
Bunger  Oecrioyioro  pasMHOXKEHHUS: JEJIIEHHE HAJBOE W
IIOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BETE€TaTUBHOE pa3MHOKeHUE. MICKyCCTBEHHOE KIOHUPOBAaHUE
OpraHu3MOB, €ro 3HadeHue Jyricesneknuu. I[losmoBoe

Pa3MHOKCHUEC, CTOOTIINYMNA OT OecroJIoro.

PackpeiBaTh conepxaHne TEPMUHOB U IOHATHUN:
Pa3MHOXKEHUE, KJIIOH, TI0JIOBbIE KJIETKH (TaMeThI),
AWIEKIIETKA, CIIEPMAaTO30MM, 3UI0Ta, NEJICHUE
HaJIBOE, ITIOYKOBAHMUE, CHOPYJISALIMS,
¢dparMeHTalMs, BEreTATUBHOE pPa3MHOXKEHHE,
CEMEHHOE DPa3MHOXECHHE, OIBUICHUE, JBOWHOE
ITOJIOBBIE

OIINIOJJOTBOPCHHC, KCIIE3hI,

CEMEHHUKH, SUYHUKH, OTIOI0TBOPEHUE
(Hapy>kHO€, BHYTpeHHee) XapaKTepu30BaTh
OCOOCHHOCTM W 3HaueHue Oecmoyioro u
MOJIOBOTO CIOCOO0OB pa3MHOXEHUsA. BwinensiTh
BHUJIBI  OECIIOJIOTO  Pa3MHOKCHHS; BBISBIISATH
B3aMMOCBSI3M MEXay GopMamMu M crocodamu
Pa3MHOXKEHUS, U ©UX  OWOJOTHYECKHM
3HaueHueM. BrameTs mpuémMaMu BereTaTUBHOTO
Pa3MHOXEHHUS KYJbTYpPHBIX pacTeHud (Ha
npuMepe

KOMHATHBIX).  XapaKkTepu30BaTh




ITIOJIOBBIC KJICTKH. HﬁHeKHeTKH, CIICPMATO30MAbI;

BBISIBJISITH OCOOCHHOCTH HX CTpOCHUA

5.3 Meiios.
217. Meiio3. Cramuu wmeito3a. Ilponecchl, mpoUCXOAAIIUE€ HA PackpriBaTh cojiepaHue TEPMUHOB U OHSITHU:
craausix wmenosa. lloBepeHune XpoMocoM B MeEHO3€. MEM03, KOHBIOTAllMA XPOMOCOM, NEPEKPECT
Kpoccunrosep. buonorudyeckuii CMbICI U 3HaU€HHUE ME03a (KpoccHHTOBED) XpOMOCOM, rameThl.
XapakrtepuzoBaTb ~ MEHO3 ~ Kak  cHoco0
KJIETOYHOTO JICJICHUS;, OINKCHIBAaTh MEHO03 0
CTaJusIM; CPAaBHUBAThH CTAJNH ME03a U MUTO3A.
Pasnmuyath Ha pHUCYHKax CTaauud MeWo03a;
pacKpbIBaTh OMOJIOTMUECKOE 3HaUCHUE Meo3a
5.4 OOpa3zoBanne W  pa3BUTHE  TMOJIOBBIX  KJIETOK.
OmiioaorBopenue
28. ["amerorene3 — mpoiecc 00Opa3oBaHMs IMOJIOBBIX KJIETOK Y PackpbiBath conepikaHre TEPMUHOB U TTOHSTHIA:

J)KUBOTHBIX. IlojOBBIE JK€Ne3bl: CEMECHHMKH M SUYHHUKHU.
O6p330BaHI/Ie N Pa3sBUTUC IIOJIOBBIX KIICTOK — TIaMCT

(cnmepmaTto3ou, AMIEKIETKA) — CIIEPMATOT€HE3 U OOTEHE3.

raMCTOICHE3, CIiepMaToreHes, OOI'CHE3,
CIIEpMaTO30U/I, aKkpocoma, SIATICKIICTKA,
TOJISIPHBIC TENblIA. XapakTepu3oBaTh

0COOEHHOCTH TraMeToreHes3a Y JXUBOTHBIX U €TI0




OCoOEeHHOCTH CTPOEHMS SIMLIEKJIETOK M CIIEPMATO30U[IOB.

OnnogorBopenue. [lapTeHorenes.

CTaJuUu; TOJOBbIE KIETKH JKUBOTHBIX U
OMMCHIBATh MpOLECC UX pa3BUTUSA. CpaBHUBATH
ciepMaroreHe3 W ooreHe3.  OnucChIBaTh
OIUIOZIOTBOPEHHE, OHOJOTUYECKOE 3HAUYCHHE

OILIIOAOTBOPCHUA

5.5

I/IHIII/IBI/IIlyaJIl)HOB Pa3BUTHE OPraHU3MOB

29.

NunuBuayaibHOEe pa3BUTUE (OHTOreHE3). DMOPHUOHAIBHOE
pasButHe (3MOpuOreHes). DTamnbl SMOPUOHATILHOTO Pa3BUTHUS
y TI03BOHOYHBIX JKMBOTHBIX: JApPOOJICHWE, TacTPYJISAIINs,

OpPIraHOTEHE3.

30.

[TocTamOproHanbHOE pa3zBUTHE. TUIIBI TOCTAMOPUOHATIBHOTO
pa3BUTUS: TpsMoOe, He TnpsiMoe (IMUMHOYHOE). Brusnue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (AKTOPbI, CIOCOOHBIC
BBI3BIBATH BPOXAEHHBIE YypoiacTBa. Poct wu  pas3BuTue
pacteHnii. OHTOr€HE3 LBETKOBOTO pACTEHUS: CTPOCHUE

CCMCHH, CTalU PA3BUTH.

PackpeiBaTh cozepxaHne TEPMUHOB U OHSITHU:
OHTOT€HE3, dMOPHOreHe3, 3Urora, JIpoOJICHHE,
Oylactomepsl, MopyJa, Onactyna, OjacTouenb,
racTpyJia, HelpyJsa, OpraHOT€HE3; 3apObIILIEBbIE
JUCTKH: D3KTOJIEpPMa, MeE30[epMa, DHTOJEpPMa;
NOCTAMOpPUOHANIBHOE  pa3BUTHE: TMpPsAMOE U
HETIPSIMOE (TMIUHOYHOE); Metamopdo3,
MEracnopa, MHKpPOCIOpa, NbUIBLIEBOE 3€PHO,
CIIEpMHH, 3apOJBIIICBBIA  MEIIOK, JBOWHOE
OIUIOIOTBOPEHHUE. Onpenensate STarlbl
AMOPHOHAJILHOTO  Pa3BUTHS  XOPJOBBIX Ha
cxemax M Mpernaparax ¥ ONHUChIBaTh MPOLIECCHI,

IMPOUCXOJAINMEC Ha KaXJIO0M 3TallC. CpaBHI/IBaTB




NepUoAbl OHTOTEHE3a; MPSMOE M HEMpsIMoe
(IMYMHOYHOE) TMOCTAIMOPHOHATIBLHOE Pa3BUTHE,
3apOJIBIIIM  YEJIOBeKa M JAPYTUX XOPIOBBIX.
OOBICHATH OMOJIOTUYECKOE 3HAUCHUE Pa3BUTHS
c MetramMopdo30M; OTPHIATEIIbHOE BIIHUSHHUE
QJIKOTOJIsI, HUKOTHHA W JPYTUX TEPaTOTCHHBIX
(bakTOpOB Ha pa3BUTHUE 3apObIIIa YEIOBEKA.
OnuceiBaTh IIPOIIECC JIBOMHOTO

OIUIOJOTBOPEHUS y [IBETKOBBIX PACTCHUM

Tema 6. HacsieicTBEHHOCTHh U K3BMEHYMBOCTH OPraHU3MOB

6.2 I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH

31. I[IpeqMer w 3amaunm  reHEeTUKH. Poib

OUTOJIOTHUM H
3M6pI/IOJIOFI/II/I B CTAHOBJICHHHU I'CHCTUKU. BKJI&I[ pOCCHﬁCKHX

)41 3apy6e>1<Hbe YUYCHBIX B PAa3BUTHC I'CHCTHKMU.

32. Mertonsl TE€HETUKHU (THOPHUIOTOTUYECKHUH,

OcHOBHBIC IFrCHCTUYCCKHC ITOHATHA.

UTOT€HETUYECKU, MOJIEKYJISIPHO-TEHETUYECKUIA ).
I'enetnueckas

CHMMBOJIMKA, UCIIOJIb3YyEMasd B CXEMaAX CKpGHlI/IBaHHfl.

PackpsiBaTh conepkaHue TEPMUHOB U MIOHSATHIM:
I€H, T€HOM, TE€HOTHIl, (DEHOTHUI, XPOMOCOMBI,
aJulelbHbIe  TEeHbl  (ajulenu), TOMO3HIOTa,
reTepo3uroTa, JOMUHAHTHBIN TpHU3HAK (TEH),
pelleCCUBHBIN Mpu3HAK (T€H), 4YucTas JIMHMUS,
rubpua. I[lepeuncnare W XapakTepu3oBaTh

MCETOIbI I'€HCTUKU: FH6pHIIOHOFH‘I€CKHﬁ,




IIATOT€HETHYESCKHUM, MOJIEKYJISIPHO-
T€HETUYECKUH; JOMHUHAHTHBIC U PEIECCUBHBIC
MPU3HAKU pacTeHun U ’KUBOTHBIX.
[Tosb30BaThCA T€HETUYECKON TEPMHUHOJIOTUEN U

CHUMBOJIMKOM JJIA 3aIIMCH TCHOTHUITMYCCKHUX CXCM

CKpEeIMBaHUs
6.2 3aKoHOMEpHOCTH HACJIe[IOBAHUA NPU3HAKOB.
MoHoruopuaHoe CKpeluBaHue
33. 3aKOHOMEPHOCTH HACJIEIOBaHUSI IPU3HAKOB, YyCTAHOBJICHHBIC PackpeiBaTh copepkaHue TEPMUHOB U TTOHSITHIA:
I Mennenem. MoOHOTHOpPUAHOE CKpeLIMBaHUE. 3aKOH MOHOTHOPHUAHOE CKpEIlMBaHUE,
ennHOoO00pa3usi THOPHUAOB IMepBoro mokojeHus. I[IpaBuio (beHOTUNTYECKUE TPYIIBI, THOPHUIOIOTUYECKUIN
JTOMUHUPOBAHMSI. METO/I, YACThIC JMHHUH, JOMUHHPOBAHHUE TCHOB
34. 3aKOH paclleryieHus MpU3HaKkoB. ['MmoTe3a YMCTOThI raMer. (monHOEe,  HENOJIHOE),  pacllelieHHe B
[TommHOE M HEMOJIHOE JOMUHUPOBAHHUE. notoMcTBe. OMHUCHIBATh METOAMKY ITPOBEICHUS
6.3 JuruOpuaHoe ckpemuBaHue. 3aKOH He3aBHCUMOIO
HacJ1eI0BaHUsI IPU3HAKOB
35. JuruOpuaHoe  CKpeuuBaHHE. 3aKOH  HE3aBUCHUMOTO PackpbiBaTh coaep:kaHre TEPMUHOB U TTOHSTHIA:

HaCJICAOBAaHUA  IMPHU3HAKOB. HI/ITOFCHCTI/ILICCKI/IG OCHOBBI

I[I/IFI/IGPI/II[HOFO CKpCIIMBAaHU:].

JUTHOPUIIHOE CKPEIMBAHUE, aHAIM3UPYIOLIEe

ckpemuBanue. OnuceiBaTh onbIThl I'. Menaens




36.

AHanuzupytoniee CKpEIMBAHUE. Hcnonp3oBanue
aHAJIM3UPYIOIIETO CKPEIIUBAHUS IS ONIPEAEIICHUS TEHOTUIIA

ocoon

I10 HN3Y4YCHUIO HaCJIC€aA0BaHUA ABYX map
IIPU3HAKOB Yy TOpOoXa ITIOCCBHOIO. PaCKpI)IBaTB
COJCPIKAHHUC 3aKOHa HE3aBUCHUMOI'O

HacCJICTOBAHMS IPU3HAKOB. [IpumeHsTH
MAaTeMaTUYECKUI pacyeT C MOMOIIBID METOAA
IIEPEMHOKEHHSI BEPOSITHOCTEM M 3aIlUCh C
IIOMOLIBIO (eHOTUNNYECKUX paauKaioB
paclIeIUICeHns] NPU3HAKOB y IIOTOMKOB IIO
(eHOTUNy M TEHOTUIy. 3alHuChIBaThb CXEMBI
JUTUOPUIHOTO CKpEIIMBaHUs, OOBSACHATH €ro
LIATOJIOTUYECKUE OCHOBBI 17§ pemarp
reHeTUYEeCKUuEe  3aJayd  Ha  JUTHOpUIHOE

CKpEIIMBaHUE

6.4

CuenyieHHOe HacJieIoBaHue IMPU3HAKOB

37.

CueruieHHOE HaclieoBaHue pu3HakoB. Pabora T. Moprana
10 CIEIJICHHOMY HacjeIoBaHUI0 TreHoB. Hapyienue
CIEIJIEHUsI TeHOB B pe3yjbTaTe  KPOCCHHTOBEpA.
XpoMocoMHasi TEOpHs HACJEACTBEHHOCTU. ['eHeTnueckue

KapThI.

PackpeiBaTh coziepxaHne TEPMUHOB U MOHSATHI:

CLEIUICHHOE HacIleJJOBaHHE PU3HAKOB,
pEeKOMOMHAIMS TEHOB, TEHETUYECKHE KaPThI
XpOMOCOM, MopraHujga. HasbiBaTb OCHOBHBIC

MOJIOKEHHUS XPOMOCOMHOM TEOPUU




HacienctseHHocty 1. Moprana; packpbiBaTh
comepkanne  paborel  T. Moprana 1o
CLEIJICHHOMY HAaCJIEIOBAHHUIO T€HOB U IIPUYHHBI
HapylIeHUs1  CHEIUIEHWA  MEXKIy  TIEHaMH.
3anuchlBaTh ~ CXEMbl  CKpEIIMBaHUA  IpU
CLICTIJICHHOM HACJICJOBAaHNH, O0OBSICHATH
NPUYUHBl PEKOMOWHAIIMM TEHOB, ONPEIEATh
YUCJIO TpPYNIl CLEIUICHWS TEHOB; pelarh

IF€HCTUYCCKHUC 3aJa4un Ha CHOCIIJIICHHOC

HACJIEI0BAHKE
6.5 I'eneruka nosa. HaciienoBanue npu3sHaKoB, CHENJIEHHbIX

C M0JIOM
38. I'enernka mona. XpOMOCOMHOE  OIIPEICIICHUE  IMOJa. PackpsiBaTh conepkaHue TEPMUHOB U MOHSATHM:

AyTOCOMBI ¥ TIOJIOBBIE XPOMOCOMBI. ['OmMOrameTrHoie U
rereporaMeTHeie OpraHu3mbl. HaciemoBaHue mNpU3HAKOB,

CHCIINICHHBIX C IIOJIOM.

XPOMOCOMHBI HA0Op, ayTOCOMBI, TIOJIOBBIC
XPOMOCOMBI, TOMOT'aMETHBIN T10J1,
reTeporaMeTHBIN T0JI, CIEIJIEHHOE C I0JIOM
HacJIeI0BaHUE MPU3HAKOB. OOBACHATD
IIUTOJIOTHYCCKHUE OCHOBBI XPOMOCOMHOI'0

MCXaHu3Ma OIIPCACICHUA II0JIa Yy Ppas3IMYHbIX




opranu3MoB. (CpaBHHUBaTh 3aKOHOMEPHOCTHU
HACJIC/IOBAHMS TPU3HAKOB, CIICTUICHHBIX W HE
CUECIJICHHBIX C TOJIOM. PemiaTe reHeTudeckue

3aJa4n Ha HACJICAJOBAHUC CICIINICHHBIX C IIOJIOM

IIPU3HAKOB

6.6 HN3menuuBoctb. HeHnaciieicrBeHHasi H3MEHYUBOCTH

39. N3mMeHunBOCTh. BHIbI N3MEHYMBOCTH: HEHACIEACTBEHHAS U PackpeiBaTh cozepxaHne TEPMUHOB U OHSITHU:
HacleACTBeHHasA. Ponp  cpeasl B HEHACIEACTBEHHOU U3MEHYUBOCTb, HACJIEACTBEHHAs! U3MEHUYUBOCTb,
U3MEHUYMBOCTU.  XapaKTepUCTHUKa  MOAU(PUKALMOHHON HEHACJIEICTBEHHAs M3MEHYUBOCTb,
W3MEHYMBOCTA. BapuanMOHHBIA psx M BapHAallMOHHAsS MOAN(PUKALIMOHHAS U3MEHUYUBOCTb,
kpuBas. Hopma peakumm npusHaka. KonaumdecTBeHHbIE U BApUALMOHHBIA PsJl, BApUAHTA, BapUallMOHHAs
KAUYEeCTBECHHbIC NPHU3HAKKM M HUX HOpMa peakuuu. CBOMCTBa KpHUBasi, IIPU3HAK, HOpMa peakuuu,
MO (PUKAIIMOHHOW N3MEHYUBOCTH. KOJIMYECTBEHHBIE M KAaYECTBEHHBIC IPU3HAKU.

40. [Ipaktrueckas pabora Ne 1. «3ydenrne MoauuKaIIMOHHON KnaccudumupoBath Buibl H3MEHYUBOCTH U

HN3MCHYMUBOCTH, IIOCTPOCHHUC BAapUALlMOHHOIO psaAga H

BAPUALIMOHHOU KPUBOW.

BBIABIISITE KX OHOJIOTHUECKHE OCOOECHHOCTH.
[lepeuncnsary cBoicTBa MOAU(MDHUKAIIMOHHON
W3MEHYUBOCTH U OOBACHATL €€ 3HAUECHHE I
OpraHu3moB. Paznmuuarh KOJWYECTBEHHBIE U

Ka4CCTBCHHBIC IIPU3HAKH, CTPpOUTH




BAPHUALIMOHHBIM PAN, BAPUALMOHHYIO KPHUBYIO,

BBIYUCIEATE CPCAHCC 3HAYCHHUC IIPU3HAKA

6.7 I'eHeTnka 4esioBeKka

41. I'enernka uenoBeka. Kapuorun dyenoBeka. (OCHOBHBIE PackpeiBaTh cozepxaHue TEPMUHOB U IOHATHUU:
METO/IBI TeHETUKH YyeloBeKa: reHeaOTUYeCKuil, KapUOTHUII Y€JIOBEKa, IIUTOTCHETUYECKUN METOI,
OJIM3HEIOBBIH, UTOTEHETUYECKUM, OMOXUMUYECKUH, reHeaoruuecKui METO/I, POJIOCIIOBHBIE,
MOJIeKyJIsIpHO-TeHeTHUecknii. COBpEeMEHHOE OIpeielieHue OJTM3HEIOBBIN METOI, HACJICJICTBCHHBIC
TeHOTHIA: HOJTHOT€HOMHOE CEKBEHHUPOBAHMUE, 0osne3Hu: (MOHOTEHHBbIE, C HAacJEICTBEHHON
TEHOTHUIIMPOBAHUE, B TOM unciie ¢ moMoibto [T11[P-ananu3a. MPEAPACIIOIOKEHHOCTBIO, XPOMOCOMHBIE),

42. HacnencrBennbie 3a00€BaHus YyeIOBEKa: T€HHbIE 0O0JIC3HU, MEJINKO-TEHETUIECKOE KOHCYJIbTUPOBAHHUE.

O0OJIe3HW ¢ HACJIEACTBEHHOW MPEIpacIiooKeHHOCTBIO,
XpOMOCOMHBIE 00Jie3HU. CoMaTHYECKHE U TeHEepaTUBHBIC
myTaiuu. CTBOJIOBBIE KJIETKU. [IpuHIMIIBI 370pOBOrO 00pasa
JKW3HU,  JUArHOCTHKH, TNPOPUIAKTUKH W JICUYCHHUS
FeHETUYECKHUX OosC3HEH. MeauKko-TeHETUYECKOE
KOHCYJIbTUPOBAaHUE. 3HAYEHHWE MEIUIIMHCKONW TE€HETHUKH B
NpEeAOTBPAIICHUN W JICUCHUM TEeHETHMYECKUX 3a00JIeBaHUIMA

YCJIOBCKA.

Hepe‘-II/ICHHTB 0COOECHHOCTH HN3yUCHUS I'CHCTUKHU

YEJIOBEKa,; IIPUBOJUTH IIPUMEPBHI

HAacCJIEACTBEHHBIX OoJse3Hel yeJIOBEKA,
XapaKTepHU30BaTh METOJbI UX NPOPUIAKTUKU;
00OCHOBBIBATH 3HAUECHHE MEJINKO-
ICHETUYECKOr0 KOHCYJIbTUPOBAHMS.

BBISABIATE B cpaBHUBATh MEXTy COOOH

JOMHWHAHTHBIC N PCUCCCUBHLIC ITPU3HAKH




43.

[Tpaktnueckast pabora Ne 2. «CocrtaBieHHe W aHAIU3
POZIOCIIOBHBIX YENIOBEKA». Omoop codepicanua mamepuana

«l'enemura 0na Maaowiux WKoOJIbHUKOG.

YCJIOBCKA.
CocrtaBnsaTh U AHAJIU3UPOBATH

POAOCIOBHBIC YCIIOBCKA

Tema 7. Cesiekiiusi OpraHu3MoB, OCHOBbI 0MOTEXHOJIOT UM

7.1

Cejiekuusi Kak HayKa | mpoiece

44,

Cenexkuusi Kak HaykKa U MPOIIECC. 3apOKIACHUE CEJICKIMU U
nomectukanus. Yuenne H. WM. BaBunoBa o0 1neHrtpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHM.
[{eHTphl TPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,

HOPO/a, ITAMM.

PackpsiBaTh conepkaHue TEPMUHOB U ITOHATHUM:
ceneKuus, COPT, rnopozja, ITaMM,
JIOMECTUKALUsI, WIK OJOMAIIHUBAHUE, LEHTPHI
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHMi U KUBOTHBIX, THOpHUAM3ALINS,
UCKYCCTBEHHBIN 0TOOpP. Ha3piBaTh 1 cpaBHUBATH
OCHOBHBIE ATallbl pa3BUTHUs cenekuuu. M3marats
yuenue H. WM. BaswioBa o0 1eHTpax
MIPOUCXOXKICHUS KYJIbTYPHBIX pacTeHul;
pa3nuyaTh HEHTPHI HA KAPTE MUPA, CBA3bIBATH UX
MECTONOJIOKEHUE € OYaraMM BO3HUKHOBCHMS

JpEeBHEUINX UMBUIM3anuii. CpaBHUBATH COPTA




KYJbTYPHBIX PpAacT€HUM, NOPOAbl JOMAIIHUX

JKUBOTHBIX M HMX IOUKHX IIPCIOKOB. OHCHI/IBaTB

poJib CEJICKIIUU B obecreueHnu
IPOJOBOJIBCTBEHHOMN 0e30MacHOCTH
4eJI0BEYECTBA
7.2 MeToabl M 1OCTHKEHHUS CeJTeKIIUH PACTEHUH 1 }KUBOTHBIX
45. CoBpeMeHHBIE  METOIBI  cemeKuuu.  MaccoBell U PackpeiBaTh cozepxaHne TEPMUHOB U OHSITHU:
UHJAMBUIYAIbHBII OTOOpPHl B  CEJNEKUUM paCTEHUH WU UCKYCCTBEHHBIH OTOOp, MAaccoBbIi  0TOOD,
KUBOTHBIX. OneHka JKcrepbepa. bBIM3KOpOICTBEHHOE WHUBUTy JIbHBIN ot0op, IKCTEPBED,
CKpelBaHue — UHOpuauHr. Yucras nuaus. CkpelirBaHue OJIN3KOPOJCTBEHHOE  CKpPEIIMBAHHWE, YHCTas
yucThiX JuHUM. [erepo3uc, wim rHOpUAHAs  cuia. JIMHUA, reTepo3HuC, HEPOJCTBEHHOE
HeponctBenHoe ckpeunuBanue — ayTOpuauHr. OtnanéHHas CKpEIIMBAaHUE, HUCKYCCTBEHHBI  MYyTareHes,
ruOpuan3anus u e€ ycnexu. VcKkycCTBEHHBIH MyTareHe3 M HOJIUTUIOUIBI. CpaBHUBaTh bopMbI
MOJTYYEHHUE TTOJTUTIIIONIOB. HCKYCCTBEHHOro  otbopa  (MaccoBoro u
46. JlocTmkeHnss ~ CeleKUMM  PacTeHHWH,  KUBOTHBIX U WHIUBUYAIbHOTO),  BUABl  THOpHUAWU3ALUU
MHUKPOOPTaHU3MOB. (6ITU3KOPOACTBEHHOW U OTAAJICHHOM), CIIOCOOBI

MOJTYYEHHUSI MOTUIIIONA0B. [IpuBOANTE mprMEpPHI

JIOCTUKEHUN CEJICKIIMU PACTEHUMN U ) KUBOTHBIX




7.3

buorexHo0rust Kak oTpacijib IIPOU3BOACTBA

47.

buorexHonoruss kak OTpaciib NOPOU3BOACTBA. ['eHHas
UHXKeHepus. Otanbl co3aanus pexkomOuHanTHOM JIHK u
TPAHCTEHHBIX  OpraHu3MoB. KierouHas  WHXEHEpUs.
Kiierounble KynpTypbl. MHKpPOKIOHAIBHOE PA3MHOXKEHHE
pacTeHuil. KiionupoBanue BBICOKOITPOTYKTHUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OJKOJIOTUYECKUE U
DTUYECKHUE POOIEMBI. I'MO — TE€HETUYECKHU
MOAM(PUUUPOBAHHbIE OpraHu3Mbl. Bauanue I'MO na

300pP06be 0eNCKO20 OP2AHU3MA.

PackpsiBaTh conepkaHre TEPMUHOB U TTOHATHU:
OMOTEXHOJIOTHS, KIETOYHAs! MHKEHEPHs], TeHHAs
WHXXEHEpUs, KIOHUPOBAaHUE, TPAHCTCHHBIC
OpPTraHU3MBlI, I'MO (reHeTnyecku
MOAU(PUITUPOBAHHBIE OpraHu3Mbl).
XapakTepuzoBaTh OMOTEXHOJIOTHIO KaK OTpaciib
IIPOU3BOJCTBA, OCHOBHBIE JOCTHXKEHUS
OMOTEXHOJOTUH B OOJIACTU MPOMBIILICHHOCTH,
CEJILCKOTO XO35IMCTBA u MEIUIIUHBI.
IlepeuncnsaTh M XapakTepu3oBaTb OCHOBHBIC
METOJbI U  JIOCTUXEHUSI  OUOWH>KCHEPUH.
OOCyXnaTh  JKOJOTUYECKUE H  ITHUYECKHE
aCIeKThl HEKOTOPBIX MCCIEAOBAHUNA B 00JacTH
OMOTEXHOJOTUH (KJTOHUpOBaHUS,
HCKYCCTBEHHOI'O OIIOIOTBOPEHUS,
HANpaBJICHHOTO U3MEHEHUS I'€HOMa U CO3JIaHUs

TPAHCTEHHBIX OPTraHU3MOB)




Tema 8. DBoJIOIMOHHAA OMOJIOTUA

8.1

JBOJIIOLMS U METOABI €€ M3yUeHUs!

48.

[Ipennoceulkn BO3HMKHOBEHMS 3BOJIIOLIMOHHOM TEOPHH.
OBOJIOIMOHHAsA TeOopUs U €€ MecTo B Ouosiornu. BiusHue
HBOJIIOLIMOHHOW TEOpUH HA pPa3BUTHE OHOJOTMU U JPYTHUX
HayK. CBuzaerenbcTBa 3BoOnMH. [laneoHTONIOTMYECKUE:
IIOCJIEIOBATEIBHOCTh HOSIBJICHUS BHJIOB B
NaJCOHTOJIOTMYECKON  JIETOMUCH, TMEepeXOoaHble  (HOPMBIL.
buoreorpaguyeckue: cxoacTBo U paznuuue (ayH u ¢iop
MaTE€pUKOB M OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA M
paznuuus SMOpPUOHOB  pa3HBIX BHUJOB  I103BOHOYHBIX.
CpaBHUTEIBHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTMYHbIC,  PYJUMEHTapHbIE  OpPraHbl,  ATABU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJCTBO  MEXaHM3MOB

HACJIEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTed y

BCCX JKMBBIX OPraHU3MOB.

PackpeiBaTh conepxaHue TEPMUHOB U MOHSATHUU:
ABOJIFOLMS, NIEPEXOAHBIC (dopMBl,
buIoreHeTUYECKue  PSAbI,  BUABI-DHIEMUKH,
BUJIBI-PEJIMKTHI, 3aKOH 3apO/BIIIEBOIO CXOCTBA,
OMOreHEeTUYEeCKUIl 3aKOH, TOMOJIOTMYHBIE U
AQHAJIOTUYHBIE OPTaHbl, Py IMMEHTAPHBIE OPTaHbl,
ataBu3Mbl. IlepeyucnaTs OCHOBHBIE OTallbl
pa3BUTUA 3BOJIIOLIMOHHOU TEOPHUH.
XapakTepu3oBaTb CBUIETEIBCTBA HBOJIIOLUN:
MaJICOHTOJIOTUYECKHE, ounoreorpaduyeckue,
AMOPHOJIOTUYECKHUE, CPaBHUTEIIBHO-
aHATOMUYECKHE, MOJIEKYJISIPHO-

OMOXUMHUYECKHUE. [IpuBOIUTH IIPUMEPBI

MEPEXOTHBIX dbopm OpPTraHU3MOB,

(buUIOreHeTUYECKUX PAIOB. [IpuBoauTH




(GOpMYTUPOBKH 3aKOHOB OWOTEHETHYECKOTO M

3apOIBIIIIEBOTO
CXOJICTBa

8.2 HcTopus pa3Butus npeacraBjieHuil 00 3B0JIIOINA

49. OpomounonHas teopuss Y. apsuna. Ilpenmoceuiku PackpbIBaTh coaep:kaHre TEPMUHOB U TOHATH:

BO3HMKHOBEHUS JIapBUHU3MA. [IBMXKYIIME CHIIBI 3BOJIOIUU
BUOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOKEHHE MPHU
OTrpaHU4YEHHOCTHU PECYPCOB, HEONPEAEIEHHAS N3MEHYUBOCTD,
Oopb0a 3a CyIIECTBOBAaHHWE, €CTECTBEHHBIM  OTOOD).
Cuntetnyeckas teopus sBomtonnu (CTI) u e€ oCHOBHBIC

ITOJIOXKCHHMA.

CUCTEMATHKA, €CTECTBEHHBIM M MCKYCCTBEHHBIN
oTOOop. XapakTepusoBaTh OCHOBHBIE
HBOJIFOLIMOHHBIE WJEH, KOHILENIUU U TEOPUH;
CpaBHUBATh B3IJISAbI Ha BUA U 3Boaounio K.
Jluanesa, JK.b. Jlamapka, Y. [lapBuHa.
OnenuBare Brian JluHHes B pa3BuUTHE
CUCTEMATUKH U OOBACHITH NPUHIUIIBI OMHAPHOMN
HOMEHKJIATypbl. XapaKTepu30BaTh COJEPKAHUE
Y 3Ha4YeHUE SBOJIOLNUMOHHOW KoHuenuuu XK. b.
Jlamapka. OueHUBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIBHO-D)KOHOMHYECKHUE IPEANOCHUIKH
BO3HUKHOBEHHUS JBOJIOLUUOHHOW Teopun Y.
JapBuHa.

PackpsiBath COAEpIKaHUE

3BOJIFOLIUOHHOMN TEOpUU 4. JlapBuHa;




CpPaBHUBATH HEOIIPEIEIEHHYIO U ONPEAECIEHHYIO
M3MEHYUBOCTb, €CTECTBEHHBIN U
HUCKYCCTBEHHBI OTOOp, (opMbl OOpHOBI 3a
cymiecTBoBaHue.  OmnuceiBaTh  TMOJOKEHUS
cuHTeTndeckoil Teopuu HsBomonuu (CTI) wu

00BACHATH €€ 3HaAYCHHE pInI b OHOoJIOTHH.

8.3 Bun: xpurepum u crpykrypa. llomyasimusi kak Kak
3JIeMeHTApPHAs e[IUHUIIA BUIA
50. MuxkposBomonus. [lonmynamuss kak eIuHHUIIA BUJA U PackpriBaTh cojiepaHue TEPMUHOB U TOHSITHU:
IBOJIFOLIUY. MUKPOABOJIIOIUS, BHJI, KPUTEpUU BHUJQ, apeal,
ol. Jlabopatopnas pabGora Ne 1. «CpaBHeHUE BHJIOB MO MOMYJISIUsA, TeHO(POH, MyTallu¥, KOMOUHAIIUU

MOP(OJTOTUYECKOMY KPUTEPUIOY.

I€HOB. XapaKTepU30BaTh BUJI KaK OCHOBHYIO
CUCTEMAaTHYECKYI0 €IWHUIY W IEJOCTHYIO
OMOJIOTHYECKYIO cucTeMy. Boienars kpurepuu
Buaa (Mopdosorndeckuid, (GU3HOIOTHICCKUM
OMOXUMUYECKUH, Te€HETUYCCKUH,
AKOJIOTUYECKUM, reorpapuueckuii) 1 IpUMEHSITh
KPUTEPUU JJIsI ONMMCAHUS KOHKPETHBIX BHIOB.

XapakTepu3oBaTh MOMYJISLINIO Kak




CTPYKTYPHYIO €IMHMIly BHAA W JBOJIOLHH.
OnuceiBaTe  MONYJSILMKO [0 OCHOBHBIM

MOKa3aTeIsIM: COCTaB, CTPYKTypa

8.4 JABHaKyLIHE CHJIbI (3JIeMeHTapHbIe (PAKTOPbI) IBOJTIOLUMA
92. JBuxyme cuibl ((hakToOpbl) SBOMIOIUH BUIOB B IPUPOIE. PackpeiBaTh conepxaHue TEPMUHOB U IOHSATUU:
MyTannoHHbI TpoLecC U KOMOMHATUBHAS W3MEHUUBOCTD. KOMOMHATHBHAas  W3MEHYMBOCTb,  MYTallUH,
[TonynsaunoHHbIE BOMHBI M Jpeid reHoB. M3omsauus u MYTallMOHHBIA ~ TPOLECC,  MOIYJSLHOHHBIC
MUTPALIHSL. BOJIHBI, Jpel] TeHOB, H30JSALUSA, MUIPALHH.
XapakTtepu3oBaTb  AJIEMEHTapHble  (aKTOpbI
ABOJIIOLUU: MyTallMOHHBIN IpoIIECC,
KOMOMHATHUBHAsI U3MEHYNBOCTb,
NOMYJIIUMOHHBIE ~ BOJIHBI,  Jped(d  I'eHOB,
U301 U, MUTPALIHSL. YcraHaBIMBaTh
PUYUHHO-CJIEICTBEHHBIE CBsI3U MEXKIY
MEXaHHU3MOM W  pE3yJbTaTOM  JIEUCTBUSA
JOBIDKYIIMX CHJI  (DJIEMEHTapHBIX (PaKTOPOB)
ABOJIIOLINHU
8.5 EcTtecTBeHHblii 0TOOP M €ro (hopmbI




53.

EctectBeHHbIil 0TOOp — HANPaBIAIOMUN (PAKTOP IBOITIOIUH.

®DopMBbI €CTECTBEHHOTO 0TOOPA.

PackpeiBaTh conepxaHue TEPMUHOB U IOHSATHUN:

€CTEeCTBEHHBIN otbop, 0opbOa 3a
CyLIECTBOBAHHUE. OnuceiBaTh MEXAHU3M
NeHCTBUS €CTECTBEHHOTO orbopa.

XapakTepu3oBatb ~ (POpPMBI  €CTECTBEHHOTO
orObopa  (ABWKYLIMH,  CTaOMIM3UPYIOLIUA,
JTU3PYITUBHBIN) U CPaBHUBATh UX MEXKTY COOOI.
XapakTepuzoBaTh 00pbr0y 3a CyIIECTBOBAHUE U
CpaBHHUBATh e BU/IBI (MeXBUIOBaS,

BHYTPHUBHUIOBas, O0phOa ¢ HEOIAronpUsTHEIMU

(hakTOpamMu BHEIIHEH Cpe/ibl)

8.6 Pe3yabrathl IBOJIIOIIUM: NMPUCIOCOOJIEHHOCTD
OPraHu3MoOB M BH1000pa30BaHue
54, [Iprcnoco61eHHOCTh OPTaHU3MOB KaK pe3yJibTaT IBOJIOLIHUH. PackpeiBath cojiepkaHue TEPMUHOB U TTOHSTHIMA:

[Tpumeps! prcniocoOieHnit y opraHu3MoB. ApoMopGh 036l U
uauoanantanuu. Bug u BugooOpazopanue. Kpurepuu Buaa.
OcHoBHBIE (OpMBI  BHI000pa30BaHMs: Teorpapuyeckoe,

9KOJIOTHYCCKOC.

IPUCIIOCOOIEHHOCTh, MOKPOBUTEILCTBEHHAS U
npefocTeperampmas  OKpacka, MAacKHpPOBKa,
BUs000pazoBanue.  OnNucChIBaTh  MEXaHU3M
BO3HUKHOBEHUS MPUCTIOCOOICHUN y

OpraHU3MOB. BrisaBaare o I/1306pa)KCHI/IHM, Ha




JKUBBIX HW  (PUKCHPOBAaHHBIX  Ipemaparax
NpUMEpPbl  TPUCTIOCOOJICHHOCTH PACTEHUH U
)KUBOTHBIX K YCJOBHSM Cpelbl OOWUTaHUSA,
JTIOKa3bIBaTh OTHOCUTEINIbHYIO 11€J1€6CO00Pa3HOCTh
npucnocooeHnii. XapakTepu3oBaTh CIIOCOOBI U
MEXaHU3Mbl BUA000pA30BaHUS; OIMUCHIBATH U
CpPaBHUBATb OCHOBHBIE (POPMBI IKOJIOTHYECKOTO

U Teorpapuueckoro BUA000pa3zoBaHus

8.7

Hal'[paBJleHl/Iﬂ U IIYTH MAaKpPO3BOJIOIUHA

55.

MakpoaBonorusi.  PopMbl  3BOMIOUMU:  (UIETHYECKaS,

AUBCPICHTHAA, KOHBCPI'CHTHAA, mapauiciibHasd.

HeobpaTtumocTs ABOJIIOIUU. [Ipoucxoxnenue oT
HECIIEUMaIu3UpOBaHHbIX  npenkoB. IIporpeccupyronias

CcriCouaIn3alms. AI[EIHTI/IBHaH paananuys.

PackpeiBaTh cozepxaHue TEPMUHOB U OHSITHUU:

MaKpO3BOJOLNA, (1)I/IJIOFCH€3, OMOJIOTNYECKUI

porpecc u perpecc, apomopho3,
Uanoa anTamnusl, oOmas JIeTeHepanus,
ajariTUBHAs  paJualus. XapakTepu3oBaTh

dbopmbl 3BOMIOIMU. BEISBIATE apoMopdo3bl U
UIUOANANTallud y PpacTeHUd U HKUBOTHBIX.
CpaBHUBaTh OHMOJIOTUYECKHM  Tporpecc H
OMOJIOrMYECKUN perpecc, apomop (o3,

UINOANIANTAlUI0 ¥ OONIYI0  JIETE€HEPAIHIO.




BbISBISITE B3aUMOCBSI3U MCXKAYy IMNIOyTAMH U
HaIlpaBJICHUAMHA 3BOJIIOIIMH Y paCTCHI/IfI u

JKHUBOTHBIX

Tema 9. Bo3HUKHOBeHNEe M Pa3BUTHE KU3HU Ha 3emJie

9.1 HUcropus xu3Hum Ha 3emiie M MeTOAbI €€ H3y4YeHHS.
I'mnoTe3bl NpOMCXOKIEHUS KU3HU HA 3eMiie

56. JloHay4yHBIC TIPEICTABIICHUS O 3apOKACHUH KU3HHA. HaydHbie PackppiBaTh conepikanne TEPMUHOB W TIOHSTHIA:
TUIIOTE3bl BO3HUKHOBEHMS JKM3HU Ha 3emijle: aOMOreHe3 M KpEarmoHU3M, abuoreHes, BUTAJIN3M,
MaHCTIEpMUS. XUMHUYECKasi IBOIOINS. AOMOTEHHBIM CHHTE3 MaHCTICPMUS, 01011033, KOallepBaThl,
OpPraHUYECKUX BEIIECTB us3 HEOPTaHUYCCKHUX. MpPOOHOHTEI, cUMOMOTeHe3. XapaKTepHu30BaTh
DKCIIepUMEHTAIBHOE OATBEPKICHUE XUMHUYECKOU METOJIbI W3YUYEHHSI HCTOPHUYECKOTO IPOIILIOrO
SBOJIIOIHH. 3emmu.  IlepeyuciasiTh  OCHOBHBIE  JTarllbl

57. HauvanpHble STanbl OMOJOTMYECKO HBOMIONMH. | Hmoresa XUMHAYECKOM ¥ OHOJIOTMYECKOW DBOJIIOLIMH.

PHK- wmwmpa. dopmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHHUE TPOTOKJETKU. IlepBble KIETKM U UX
sosoLnsl. DPOpPMHUpPOBaHME OCHOBHBIX TPYIII KUBBIX

OpPTraHU3MOB.

WN3narate copepaHuWe THUIIOTE3 U TEOPUH
BO3HMKHOBEHUS KUZHU Ha 3emie
(kpealoHu3Ma, CaMONPOU3BOJIBHOTO
3apOoXAeHUsT  (CIIOHTAaHHOr0),  IAaHCIEPMUU,
PHK-mupa).

THUITOTE3bI OmnuceIBaTh

skcnepumentel C. Muwmiepa u I'. HOpu no




IMMOJIYYCHHUTIO OpPTraHNUYICCKUX BCIICCTB nu3

HCOPraHUYCCKUX HYTéM aOMOTreHHOI'0 CHHTE3a

9.2 OcHOBHBbIE JITANbl 3BOJIOIMHA OPraHUYECKOr0 MHpa Ha
3emJie, pa3BuTHE )KU3HH 10 IPAM U NIEPUOIAM
58. PazButue xku3Hu Ha 3emie 1o 3pam u nepuojam. Karapxen. PackpeiBaTh cojiepxaHue TEPMUHOB U HOHSITHUI:
Apxelickas u ipotepo3oiickas 3psl. [laneo3olickas spa u eé J0H, apa, MIEPUO/T, apoMopdo3bI,
NEepPUOJIbI: KEMOPHUMCKUN, OpIOBUKCKUM, CHIypUICKUH, UaMoaJanTalud. 3HATh MOCIEAOBATEIbHOCTD
JICBOHCKUM, KAMEHHOYT OJIbHBIN, [IEPMCKUH. DOHOB:  KaTapxeu,  apxeu,  IpOTEepPO30Hu,
59. Me3zo3olickasi 3pa W €€ NEepUOoJbl: TPUACOBBIN, HOPCKUIA, dbanepo3oif; 3p: apxeickas, NPOTEPO30OKCKasi,
MEJIOBOM. MMajeo30MCcKas, Me3030MCKas, KalHO30MCKasl;
60. KaifHo30lickas 5pa W €€ TepHoAbl: I1aJE€OTreHOBbIM, IEPUOJOB:  KEMODUMCKMIA,  OpPIOBUKCKMH,

HEOT'€HOBBIM, AaHTPOIIOT€HOBBIA. XapaKTepUCTHKA KIUMaTa U
re0JIOTUYECKUX MporeccoB. OCHOBHBIE 3Talbl HBOJIIOLUU
pacTUTENBHOTO M KMBOTHOIO MHpa. ApomMopdo3bl Y
pacTeHuil u KUBOTHBIX. [l0osiBIIEHNE, pacuBET U BBIMUPAHUE

TPy KUBBIX OPraHU3MOB.

CUITyPUHCKUN, JI€BOHCKUW, KaMEHHOYTOJIbHBIM,
MEPMCKHM, TPUACOBBIA, FKOPCKHI, MEJIOBOM,
MajaeoreHOBBIN 5 HEOI'CHOBBIH,
AHTPOITOTE€HOBBIN. XapaKTepU30BaTh OCHOBHBIE
COOBITHSI B Pa3BUTHH OPraHUYECKOTO MHUpa IO
3paM W TMEpUoJaM Te€OJIOTHYECKON HCTOPHHU;

9Tallbl PAa3BUTHUA PACTHUTCIBHOIO M JKHBOTHOI'O

Mupa. BpigenuTe  1iaBHBIE  apoMOpP(dO3bI




pacTeHud M KUBOTHBIX. CpaBHMBATh MEXIY
co0oM mpeicTaBUTENe CUCTEMATHUYECKUX TPy
OpraHU3MOB, BBIBIIATh YEPTHl YCJIOKHEHUS H

HpI/ICHOCO6JICHHOCTH K YCJIOBHAM JKU3HHU

9.3 CoBpemeHHasi ccTeMa OPraHU4ecKOoro Mupa
61. Cucrema OpraHMYecKOro MUpa Kak OTpPaKEHHUE DBOJIIOLIHH. PackpeiBaTh copiep)kaHue TEPMUHOB U TTOHSTHIA
OCHOBHBIC CHCTEMATHYECKHUE TPYTIHI OPTAaHU3MOB. CHUCTEMAaTHKa, MCKYCCTBEHHAs M €CTECTBCHHAs

kinaccudukanusa, OuHapHas HOMEHKJATypa,
TNPUHITUIT  HEPAPXHYHOCTH. XapaKTepHU30BaTh
COBPEMCHHYIO CHCTEMY OpPTaHWYECKOTO MHUpa.

9.4 DBOJIONNS YeJIOBEKa (AHTPOIIOTEHE3)

62. DBoIoNUs YelnoBeKa. AHTPOMOJIOTHUSI KaK Hayka. PasBurthe PackpoiBath conepikaHre TEPMUHOB U TTOHSTHIA:

MPEJCTABICHUN O MPOUCXOKIACHUM YeIOBeKa. MeTobl
M3y4YeHHs aHTpornoreHe3a. CXoACTBa U pa3inyuus YEJIOBEKA U

JKMBOTHBIX. CHCTEMaTHYECKOE TT0JIOKECHHUE YEJIOBEKa.

aHTPOTIOJIOTHS, AHTPOTIOTCHE3, YeII0BEK
pasymubiii (Homo sapiens), mpsiMOXoKIeHUE,
BTOpasl CWUTHajbHas cucrtema. llepeuncnsaTsh
3aJladyd aHTPOIIOJIOTHH, JTaIbl CTAHOBJICHUS M
Pa3BUTHS TIPENCTABICHUNA O TIPOUCXOKICHUU

yejaoBeKka. l3naraTb OCHOBHBIC —ITOJIOXKCHUS




teopun Y. JlapBHHA, KPUTHYECKU OLICHUBATh
HEHAay4YHYI0 WHGOPMALMIO O MPOUCXOKICHUU
YeJIOBEKAa. 3HATh CHUCTEMATHYECKOE IMOJIOKEHUE
Buria Homo sapiens, mnepeyucisTh €ro
MOP(OJIOTO-aHATOMUYECKUE MPU3HAKU Pa3HOTO
ypoBHs  (TWm, KJjacc, OTpSA W JIp.).
VYcraHnaBnuBaTh 4epThl CXOJCTBA M Pa3IMYUM
YeJioBeKa U )KUBOTHBIX. OOBACHITH U OLICHUBATH
3HAYEHHE HAyYHBIX 3HAHWUU O MPOUCXOKJICHUU
YyelnoBeKa JUIsl TMOHMMAaHUs MecTa W POJiU

4eJIOBEeKa B TIPHUPO/IC

9.5

JABuaxymue cuiibl (GakTopbl) aHTPONOTeHe3a

63.

JBrokyiue CUJIBI (akTopsr) aHTPONOreHE3a.
HacnencrBeHHass M3MEHUYHMBOCTh M €CTECTBEHHBIM OTOOD.

OO01ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBIIEHUE OPYIUN Tpya,

MBIIIJIICHUC, PCYb.

PackpsiBaTh conepkaHue TEPMUHOB U MOHSATHM:

bakTopsI AHTPOIIOrEHE3a, IpyIIIOBOE
COTPYIHUYECTBO, peub, opyauitHas
JIEeSITENbHOCTD, OJIUMOPPU3M.

XapakTepu3oBaTh ABIXKyLIUE CUIbl ((haKTOPBI)
aHTPOIOreHe3a: OMOJOTUYECKHE U COLIMAIIbHBIE,

CpPaBHUBATH UX MEXITY cOO0H




9.6

OcHOBHBIE CTAIUH IBOJIIOINHA YeJI0BEKAa

64. OcCHOBHBIE CTaAWM W BETBU DBOJIOIMU  YEJIOBEKa: PackpriBaTh cojiepaHue TEPMUHOB U OHSITHU:
aBCTPAIONUTEKH, Yenosek YMEJbIH, Yenosek aBCTPAJIONUTEK, YEJIOBEK YMEJbI, YelOBEeK
npAMoOXodimui, YenoBek HeaHAepTanbCKuh, YenoBek MPAMOXOJIAIINN, HEAHJIEPTAIEL, KPOMAaHbOHEIL,
pa3yMHBI COBpEMEHHOTo Tuma. Haxojaku ucKomaeMbIxX HEOJIUTUYECKAsT  PEBOJIIOIUS,  IMEPBOOBITHOE
OCTaHKOB, BpeMs CYILIECTBOBAHMSI, 00J1acTh UCKYCCTBO. XapaKTepus3oBaTh U CpPABHHUBATh
pacrpocTpaHeHusi, 00bEM TOJOBHOTO MO3ra, 00pa3 »KW3HHU, MEXJy €000l OCHOBHBIE CTauu HSBOJIIOIUU
opyausl. YeJIOBeKAa: XPOHOJOTHYECKUH BO3pacT, apeal

pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta,
o0pa3 )KU3HU U OpyIusl TpyJa
9.7 YesioBevyeckne pachl M NIPUPOJIHbIE aJANTAIUN YeJIOBEKa

65. Uenoseueckne  packl.  OCHOBHBIE  OOJIBIIUE  PACHI: PackpbiBath conepikanre TEPMUHOB U TIOHSTHIA:
EBPOIICONTHAS (eBpaswuiickas), HETPO-aBCTPATIOUTHAS pacel, pacoreHe3, COIHMAI-TapBUHU3M, PaCcHU3M,
(9KBaTOpHANIbHAS ), MOHTOJIOW/THAS (a3uarcko- MeTHcalusl. XapaKTepu30BaTb U CPaBHHUBATH
aMepHUKaHCKas). UepThl MPUCTIOCOOJICHHOCTH MPEICTaBUTEINCH YeTOBEYECKUX PaC, PACKPHIBAThH
MPEACTaBUTEIICH  YENOBEYSCKUX  pac K  YCIOBHSAM TIPUYHHBI u MEXaHU3MBI pacoreHesa,
cymectBoBanus. EnuHcTBO uenmoBeueckux pac. Kpurtuka NepPeUYnuciaTh ¥ TPUBOAWTH  IPUMEPHI

MPUCIIOCOOJICHHOCTH YEJIOBEKa K YCJIOBHSM




COIIMAJIBHOTO HapBUHM3MA W pacusMa. Torepanmmuocmo

MAAOMWIUX WIKOJIbHUKOB NO OMHOUWLEHUIO K OpY2 OpY2).

cpenpl, MIPUMEPBI MPUCTIOCOOUTEITHHOTO
3HAQYEHUSI PACOBBIX MPU3HAKOB. JloKa3bIBaTh
enmHCTBO BHaa Homo sapiens, Hay4HYIO
HECOCTOSITENIbBHOCTh  PAcOBBIX TEOPHM, HIEH

COMMAJIBHOT'O JapBHHH3MA U paCU3Ma

Tema 10. OpranusmMsbl M OKpPY:Kam0mas cpeaa

10.1 JKOJIOTHS KAK HAyKa
66. DKOJOTrus KaKk HayKa. 3alaud U pa3fenbl SKOJIOruu. MeTosl PackpeiBaTh cozepxaHne TEPMUHOB U OHSITHUU:
DKOJIOTUYECKUX UCCIICIOBAHUM. DKOJIOTHYECKOE DKOJIOT U, II0JIEBBIE HaOJII0IeHUS,
MHPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA. DKCIEPUMEHTHI, MOHMTOPHUHI  OKpPYKAKOLIEH
Cpensbl, MOJEITUPOBAHUE, HKOJIOTHYECKOE
MHPOBO33pEHUE. Ilepeuncnars 3a/1a4u
DKOJIOTHM, €€ pas3lelibl U CBSI3H C JPYTMMH
HayKaMHU. XapakTepu3oBaTh METO/IbI
DKOJIOTMYECKUX UCCIIENOBAHUN
10.2 Cpeabl 00UTAHUA M IKOJIOTHYECKHE (PAKTOPBI
67. Cpenbl 0OuTaHusl OPraHu3MOB: BOJHAS, HA36MHO-BO3AyLITHAS, PackpbiBaTh cofepkaHre TEPMUHOB U TTOHSTHIA:

ITIO4YBCHHAs, BHYTpHU-OPraHU3MCHHaAs. DKOJOTHYECKHUE

cpena OOWTaHUsA, DSKOJOTHYECKHE (DAKTOPHI,




dakropel. Kmaccudukamms 3KOJOTHYECKHX — (DAKTOPOB:
abuoTnyeckne, OMOTHYECKUE M aHTpomnoreHHsle. [leiicTBue

IKOJIOTUYECKUX (PAKTOPOB Ha OPTraHU3MBI

OMOJIOTHYECKUN ONTUMYM, OTPAHHYMBAIOIIUI
(mumuTupyronii) ¢akTop. XapaKTepu3oBaTh
yCIIOBUSL ~ cpell ~ OOWTaHuUsT  OPTraHU3MOB;
KJ1accu(puIpoBaTh u XapaKTepHU30BaTh
sKOJOrMYecKkue  (akTopbl:  aOMOTHYECKHE,
OuoTudeckre W aHTpomnoreHHsle. ONHCHIBATH
NEHCTBUE  HKOJIOTMYECKUX  (aKTOpOB  Ha
OpPraHM3Mbl. XapaKTepu30BaTh OCOOEHHOCTH
CTPOCHHSI U >KU3HENEATEIHHOCTH PACTCHHHA U

JKUBOTHBIX PA3HBIX CPCa oOuTaHus.

10.3 Abuornueckue GakTopbl
68. AOuoTtnueckue (hakTopbl: CBET, TeMIEparypa, BIAKHOCTb. PackpbiBaTh coaep:kaHre TEPMUHOB U TIOHSTHIA:
doTtonepuoausm. [IprcnocobaeHus OpraHu3MoB K JISHCTBUIO abmotndeckue  (GakTopbl,  (HOTOMEPHOIHU3M,
abnotnyeckux (HhakTopoB. bruosorudyeckue puTMBbI. OMoJIOTHYECKUE PUTMBL. AHanu3upoBaTh
JIEHCTBUE CBETa, TEMIIEPAaTyphbl, BIAKHOCTH Ha
OpraHU3MBbI U MPUBOJIUTH IPUMEPHI
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB.
10.4 buornyeckne paxkropbl




69. buotnueckune (bakTopsI. Bunsl OMOTHUYECKHIX PackpeiBaTh conepxaHue TEPMUHOB U IOHSATHUN:
B3aMMOJEHCTBUI: KOHKYPEHLUS, XUIIHUUECTBO, CUMOHNO3 U OMOTHYECKHE (akTopsl, XUIIHUYECTBO,
ero ¢opwmel. [lapazutusM, Koomepamus, MyTyalu3M, [Iapa3uTU3M, KOHKYpEHLUS, MyTYyaJIU3M,
KOMMEHCAJIN3M (KBapTHPaAHCTBO, HaXJIEOHUYECTBO). cUMOMO03, KOMMEHCAIM3M, HaXJEOHUYECTBO,
AMeHcanu3M,  HEUTpanu3M.  3HauyeHue  OHMOTHYECKUX KBapTHUPAHCTBO, AaMEHCAJIN3M, HEUTPAINU3M.
B3aMMOJCMCTBUM I  CYIIECTBOBAHMS OPraHU3MOB B XapakTepu3oBatb OuoThyeckue (HaKToOpbl H
IPUPOJIHBIX COOOIECTBAX. BUJIbI B3AMMOOTHOILLIEHUN MEXKy OpraHu3MaMu;

MPUBOINUTD IIPUMEPBI B3aMMHOU
MPUCIIOCOOIEHHOCTH OpraHn3MoB. CpaBHHBAaTh
MEXTY coboif BU/JIBI OMOTHYECKUX
B3aUMOJICHCTBUNA OPraHU3MOB.
10.5 IKOJIOTMYECKHE XaPAKTEePUCTHKU BUIA U NMOMYJIS MU
70. DKOJIOTUYECKHE XapaKTepUCTUKH momysiquu. OCHOBHBIE PackpeiBaTh coepxaHue TEPMUHOB U IOHATUN:

[IOKA3aTenu  MOIYJSIUUUA:  YHUCIEHHOCTb,  IUIOTHOCTb,
POXKAAEMOCTH, CMEPTHOCTD, ITPUPOCT, MUTpanus. J(uHamMuka

YUCIICHHOCTH TOIYJISILUU U €€ peryssauus

IMOITYJIAIHA, YU CJICHHOCTD, IIJTOTHOCTB,

POXKJIaEMOCTh, CMEPTHOCTb, MPUPOCT, MUTPALIUS,
JUHAMHKa YUCICHHOCTU NOMYJISALNH.
XapakTepu3oBaThb OCHOBHBIE TIOKa3aTelud U

9KOJIOTHUYCCKYIO

CTPYKTYpY MOMYJISLINM;




OIIUChIBATh MCXaHH3MBbI peryiaann

YUCJICHHOCTH IIOITYJIAINH

Tema 11. Coo0miecTBa M IKOJOTHYECKHE CHCTEMBI

111

Coo0mecTBa Opranu3mMoB

71,

Coo0miectBO  opranu3mMoB —  OuoneHo3. CTpyKTypsl
OuoleHOo3a: BHOBas, MPOCTPAHCTBEHHas, Tpoduueckas

(mumeBas). Buap-gomuHanTel. CBsi3u B OMOIIEHO3E.

PackpsiBaTh conep:kaHue TEPMUHOB U TOHSATHIA:
OMOIIEHO3, DKOCHCTEMa, OHOre€OIl€HO3, BHIbI-
JIOMHUHAHTBI, IKOJIOTUYECKast HUIIIA.
Xapakrepu3oBaTh OHOLEHO3 (COOOIIECTBO), €r0
BUJIOBYIO, IIPOCTPAHCTBEHHYIO U TPOPHUUECKYIO
CTpYKTYpbl. OOBSACHATH pOJIb KOMIIOHEHTOB
OMOLIEHO3a B MOJJIEP)KAHUU €r0 CTPYKTYpPbI H
CYILIECTBOBAHMSI HA ONIPENEIEHHON TEPPUTOPUH.
OOBICHATH OMOJOTUYECKUN CMBICIT IPYCHOCTH U
AUCTOBOM Mo3aukHu. CpaBHHBATh KOMIIOHEHTHI
OMOLIEHO30B, UX BUJIOBYIO, IIPOCTPAHCTBEHHYIO
U TpOPHUUECKYIO CTPYKTYPBI, CBSI3U MEXIY

OpraHu3MaMHu

11.2

IKOCHCTEMBbI U 3aKOHOMEPHOCTH UX CylIeCTBOBAHMUS




12,

DOkoyoruyeckne cucTeMmbl (dKkocucteMmbl). [loHaTtue 00

HKOCUCTEME u OHOreoIeHose. OyHKIIMOHAIbHbIE
KOMIIOHEHThl 3KOCUCTEMbBI: TPOJIYLEHTh, KOHCYMEHTHI,
peayueHtbl. KpyroBopoT BemIeCTB W IOTOK SHEPIHH B

skocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHU YKOCUCTEMBI.

73.

HI/IHICBBIC O U CCTH. OCHOBHBIE TTOKa3aTeIN YKOCHCTEMBI:
6I/IOMaCC3, IMPOAYKIIHA. DKOJIOTHYECKHUE IMUpaMHUIabI:
MNpOoaAYKIHNH, YNCIICHHOCTH, oromacchel. CBOMCTBA SKOCHCTEM:

YCTOMYMBOCTD, CAaMOpEryJisius, pazputue. CyKieccus.

PackpeiBaTh conepxaHue TEPMUHOB U IOHSATHUN:
PKOCUCTEMa,  OHOreolEeH03,  MPOIYILEHTHI,
KOHCYMEHTBHI, PEAYLIEHTHI, Tpoduyeckue
YPOBHHU, NHILEBAs LENb U CETh, YKOJIOTUYECKUE
nupamuzibl, 6Momacca, MPOAYKIHS, CYKIIECCHS.
XapakTepu3oBaTb CBOWCTBA 3SKOCUCTEMBI (€€
CIIOCOOHOCTD K JUTUTEIIbHOMY
CaMOITOIEP/KAHUIO, OTHOCUTENIBHO 3aMKHYTBIN
KPYyTOBOPOT BEIIECTB, HEOOXOAMMOCTh MOTOKa
sHepruu). CpaBHMBaThb  NACTOUILIHBIE U
JETPUTHBIE MHILEBbIE I1€NH, TPOPUUECKUE
YPOBHHM JKOCHUCTEMBI. Pa3nnuare mnUpaMubl
NPOAYKLIHH, IHPAMUIbl  YHCIEHHOCTH U
nupamubl Onomaccbl. COCTaBIsATh LIETH U CETH
nutanus. llepeducnsaTb CBOMCTBA 3KOCUCTEM:
YCTOMYMBOCTh,  CAMOPETYJSLUs,  pa3BUTHE
(cykueccust). OnuceiBaTh MEXaHHU3M
NOJJIEP)KaHUSI PABHOBECHS B SKOCHCTEMAX.
XapaxkTepu3oBaTh

CYKIECCHUH, BBISABIIATD




OPUYUHBL U O0IIHME 3aKOHOMEPHOCTH CMEHBI

HKOCUCTEM
11.3 IIpupoaHbie 3K0CHCTEMBI
74. [IpupogHbple 3KOCUCTEMBI. DKOCHCTEMBI pEK U  O3Ep. PackpriBath comepikanre TEPMUHOB U TTOHSITHI:
DKocHucTeMa XBOMHOTO WM IIMPOKOJIMCTBEHHOIO JIECA. BOJHbBIE HKOCUCTEMBI, OHOTreoLeHO3bI,
(UTOTUTAHKTOH, 300IJIAHKTOH, OEHTOC, T'yMycC.
[IpuBOoANTE TpPHUMEpPHl TPHUPOIHBIX IKOCHUCTEM
cBoeil mecTtHOCTH. CpaBHUBATh HAa3eMHBIE H
BOJHBIE 3KOCHCTEMbI; OPraHU3MBbI, 00Opa3yroume
pasHbie TpoUueCKrue ypOBHU
11.4 AHTPONOTeHHbIE IKOCHCTEMBbI
75. AHTpOIIOTE€HHbIE DKOCUCTEMBI. ATPO3KOCUCTEMBL.
VYpboskocuctembl.  buosiorndeckoe U XO3SHUCTBEHHOE
3HAYCHHE arpo’KOCUCTEM " ypOO3KOCUCTEM.
buopa3noobpasue kak (pakTop YCTONUHMBOCTH SKOCHUCTEM.
CoxpaHeHre OMOJIOTHYECKOT0 pa3HO00pa3us Ha 3eMIie.
11.5 Bbuocdepa — rinodanbHas 3kocucremMa 3eMiu




76. VYuenue B. 1. Bepraackoro o 6uocdepe. ['panutibl, coctaB u PackpsiBaTh conep:kaHue TEPMUHOB U OHSATHIM:
CTpyKTypa Ouocdepbl. JKruBoe BemecTBO U €ro (PyHKIIHH. onocdepa, >KMBOE BEIIECTBO, TUHAMHYECKOE
Ocobennoctu Omocdeppl Kak TIIOOATHHOW HSKOCHCTEMEI. paBHoBecue. OmenuBath Bkimax B. .
JluHamuueckoe paBHOBECHE B 0OpaTHas CBs3b B Ouocdepe. Bepnajckoro B co3manue ydeHusi o omocdepe.

XapakTepuszoBaTh cocTaB Ouochepsl, PyHKINH
YKUBOTO BelecTBa 6uochepsl U onpeaensTh (Ha
KapTe) oOnacTu ero HauOOJIBIIIETO
pacnpocTpaHeHus.  [IpuBoauTh  TIpPUMEPHI
nposiBeHUsT  (YyHKIWA  JKABOTO  BEIIECTBA
ouocdepsl, OMOreOXMMHUYECKON AesATEeIbHOCTH
YeIIOBEKA. [Tepeuncrars 0COOEHHOCTH
Ooumochepsl Kak ri100aIbHOM SKOCUCTEMBI 3eMIIH.
11.6 3aKOHOMEPHOCTH CylIeCTBOBaHUA Onocdepbl
77. KpyroBopoTbl BemiecTB ¥ OMOTC€OXUMUYECKHUE  IUKIIBI PackpoiBath conepikaHre TEPMUHOB U TIOHSTHIA:

AJeMEHTOB (yriiepoda, a3zoTa). 30HAIBHOCTh OHOCHEpHI.

OcHOBHBIE OMOMBI CYIIIH.

LEJOCTHOCTh Ouoc(hepbl, KpyroBOPOT BEUIECTB,
OMOreoXMMHUYECKHe LU KJIBI 3JIEMEHTOB,
30HAJBHOCTh Ouocdepsl, Onombl. OnNuUCHIBATH
KPYrOBOPOT  BEHIECTB, OMOTCOXMMHYCCKHE

IUKJIBI a30Ta ® yriaepoga B Owuocdepe.




OOBACHATD NPUYUHY 30HANBHOCTH OHOChEpHI.
[lepeuncnsaTh W XapakTepU30BaTb OCHOBHBIC

OMOMBI CyIIH 3eMIIu.

11.7

YesnoBevecTBO B Onmocepe 3emuin

78.

YemoBeuectBO B Omocdepe 3emau. AHTPOIOTCHHBIE
u3MeHeHus: B Ouocdepe. IoGanbHBIE HSKOJIOTHYECKHE

pOOJIEMBI.

PackpsiBaTh conep:kaHue TEPMUHOB U OHSATHIMA:
AHTPOIIOTCHHbIE HW3MEHEHMS, JKOJOTHYECKUM
KpU3HC, ro0anbHbIE POOJIEMBI.
XapakTepu3oBaTh OMOCHEPHYIO POJIb YETIOBEKA.
[IpuBoAUTH IPUMEPBI AHTPOITOTEHHBIX
M3MEHECHHU I B ounocdepe. OuenuBarp
IIOCJIEJICTBHSI 3arpsI3HEHUST BO3AYILIHOM, BOJIHON
Cpelbl, HW3MEHEHUs KiIMMaTa, COKpalleHHs
ouropazHoobOpasus. dopMyHMpoBaTh
COOCTBEHHYIO MO3MIMIO MO OTHOUIEHHIO K
rJI00aJIbHBIM U PErMOHAIBHBIM 3KOJOTUYECKUM
npobsieMaM, apryMeHTHpPOBaThb CBOIO TOYKY
3peHus. Ha3zpiBaTh  NpPUYUHBI  TOSIBICHUS

MPUPOIOOXPAHHOM JTHUKH, pacKpbIBaTh




3HAa4YCHHUC mporpecca JJI IMPCOJOJICHHUA

9KOJIOTHYCCKOTI'O KpHU3uca

11.8 CocymecTBoBaHMe NIPUPOJBI M YeJI0BEYeCTBA
79. CocymiecTBoBaHHE TPUPOBI U YenoBeyecTBa. CoxpaHeHHE PackpriBaTh cofiepkaHuEe TEPMUHOB U TTOHSTHIA:
Onopa3sHoOoOpa3us Kak OCHOBAa YCTOMYHMBOCTH OHOCHEpHI. parroHaIbHOE IPUPOIOTIOIH30BAHUE,
OcHOBa  palMOHANIBHOTO  YINpPaBJICHHUS  NPUPOJHBIMU YCTOWYMBOE pa3BUTHE, KODBOJTIOITHSI.
pecypcamMu M MX UCHoOJb30BaHue. JloCTIkeHus: OMOJIOTHH | XapakTepus3oBaTh paIrroHaIbHOe
OXpaHa MPUPOJIBI. UCIIOJIb30BaHNE IPUPOJIHBIX peCypcoB;
OCHOBHBIE TIOJIO’KEHUS KOHIICTIIIUY YCTOMYNBOTO
pa3BUTHUSA
80. JuddepenurpoBaHHbIif 3a4eT




IIpumepHasi TeMATHKA HHAUBUAYAJbHBIX IPOEKTOB
B.U. BepHajnckuii u ero yuenue o o6umocdepe.
Wcropust u pa3BUTHE 3HAHUN O KIICTKE.
Oxkpy>karoniasi 4eJoBeKa cpejia U €€ KOMIIOHEHTHI: pa3IMuHbIE B3IJISIbI HA OJIHY MpoOsieMy.
[Tomymsus Kak eqMHAIIA OMOTOTHIECKON YBOJTIOIIHH.
[Tomynsammst Kak SKOJOTUYECKAs CIUHHUIIA.
CoBpeMeHHbIE B3TJIsiAbl HA OMOJIOTUYECKYIO SBOJIOLHUIO.
CoBpeMeHHBIE B3TJISAABI HAa IPOUCXOKICHNE YEIOBEKA: CTOJKHOBCHHE MHCHHIA.
CoBpeMeHHbIE METO/IbI HCCIIEIOBAHUS KIIETKH.
Cpenpl 00UTaHMS OPraHU3MOB: IPUUYMHBI PA3HOOOPa3Us.
Brusiare nBrKEHHUSI MAaTEPUKOB | OJICICHCHW Ha (JOpMUPOBaHUE COBPEMEHHON PACTUTEIIBHOCTH M )KHBOTHOT'O MHpPa

[IprurHBI ¥ BO3MOXHAsI UCTOPHS BbIX0/1A HA CYLly PACTEHUU U KUBOTHBIX



YCJOBUSI PEAJIM3AIIMA ITPOT'PAMMBI YYEBHOM TUCIIUILINHBI

3.1. [lis peasu3anuy NporpaMMsbl y4eOHOH TUCHMILIMHBI MPEAYCMOTPEHO cjieaylollee crenuajbHoe MoMelnleHue:
Kabuner Ouonoruu. Ilomemenue kaOuHETa COOTBETCTBYET TpeOoBaHUAM CaHUTAPHO-IMUAEMHUOIOTUYECKUX TPABUI H
HopMatuBoB (CanlluH 2.4.2 Ne 178—02): ocHallieHO TUIIOBBIM 000PY/IOBAaHHWEM, B TOM YHCJIE CIICIIMAIM3UPOBAHHON YueOHOIM MeOebIo

H CpCACTBaAMU O6y‘IeHI/I$I, HGO6XOI[I/IMBIMI/I JJIA BBIITOJIHCHU A T’pe6OBaHHﬁ K YPOBHIO ITOAT'OTOBKH o6yqa10mp1xc;1.

O6opynoBaHue yueOHOTO KaOMHETa!

— [I0Ca/I0YHbIE MECTA MO KOJIMYECTBY 00YUaIOUINXCS;
— pabodee MeCTO MpenojaBaTeis;

— KOMIUIEKT Y4€OHO-HaIJISIIHBIX TOCOOMIA;

— KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHUAJIOB;

— 33J]aHUs JI1 KOHTPOJIbHBIX padoT;

— npo¢ecCHOHANTBHO OPUEHTUPOBAHHBIE 3aJaHUS;

— Marepuainsl 1udPepeHIMpOBaHHOTO 3a4eTa.

Texauueckue cpeacTra 00ydeHUsI:
— MEePCOHATBHBIA KOMITBIOTED C JTUIIEH3MOHHBIM MPOTPaMMHBIM 00€CTICUCHUEM;

— TPOEKTOP C IKPAHOM.



3aJibl;

bubnmoTeka, YMTATBHBIN 3aJ1 C BBIXOJOM B ceTb IHTEpHET.

3.2. UndopManmoHHOe o0ecnevYeHne peajn3auuy NporpaMmmbl
[Taceunnk B.B., Cymaroxun C.B., I'anontok 3.I". [lIsenos I'.I'. buonorus. — M. 2023
benses /I K., Joimwuy I'M., Ky3neyosa JI.H. u op. buonorus (6a3oBsiif ypoBens). 10 kinacc. —M., 2017.
benses /. K., Joimwuy I'.M., bopooun [1.M. u dp. buonorus (6a3oBsiif ypoBens). 11 knacc. —M., 2017.
Koncmanmunos B.M., Pezanog A.I'., @aodeesa E.O. buonorus: yaeOHUK IJI CTY. YUpEKISHUN cpell. ipod. oOpa3oBaHus / o pel.

B.M.KoncrantunoBa. — M., 2018.



