MunucrepcTBo KynbTypbl Poccuiickon @enepanuu
denepallbHOE FOCYIAPCTBEHHOE OI0AKETHOE 00Pa30BaTEIbHOE YUPEKACHHUE
BBICILIETO 00pa30BaHUs
«/lonenkas rocynapcrBeHHast My3bikaibHasa akagemus umenu C. C. IlpokogbeBar

Mys3bIKanbHas MIKOJIA ISl OJAPEHHBIX JAETEeN

MIPOPEKTOp 1o y4eOHO# paboTte
Moanucano: Kosanewko Mapuna Hukonaesxa
KoBaneHKo o miemmnciomatioonena M. H. KoBanenko
M e 20 LT
a p M H a "IOHELIKASl TOCYJAPCTBEHHAS
H T M e « » 2024 r.
WKOINaeBHa  roenss e

0300

PaGouyasi nporpaMmMa JuCIHILIAHBI

0/1.02.08 BUOJIOI'UA

OcHoBHas nipodeccroHanbHas oOpa3oBaTesibHas IporpaMma
cpeaHero npodecCHOHAIBHOI0 00pa30BaHusl, MHTETPUPOBAHHAS C OCHOBHBIM OOIIUM
U CpeIHUM OOIIMM 00pa3oBaHUEM
0 CTICIIMAIEHOCTH
53.02.03 HCTpyMEHTATBHOE UCTIOIHUTEIBCTBO
(Mo BUAaM UHCTPYMEHTOB)

Joneuxk 2024



HOACHUTEJIBHASA 3AIIMCKA

IIpu paszpaborke mporpaMMbl MO OHOJOTHM TEOPETUYECKYIO OCHOBY ISl ONpEACICHUs
NOJX0A0B K (OpPMHpPOBAHMIO cojAepkaHUs ydeOHoro mpeamera «buonorus» cocraBuiIu:
koH1entyanbHple nojoxeans OI'OC COO o B3auMOOOYCIIOBICHHOCTH LENeH, COJep KaHus,
pe3yabTaToB 00y4eHUs U TpeOOBaHMIA K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, TIOJIOKEHUS 00 0 OImmx
HEeNAX W MPHUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpPEIHEro OOIIero
obpa3oBanus B Poccuiickoit @enepanum, a Takke MOJIOKEHUS O crielupuke Ononorun, e€ 3Ha9eHUN
B MTO3HAHMM >KUBOH MPHUPOJIBI M 0OECIIEYCHUH CYILIECTBOBAHUS YeJoBeYeckoro obmectBa. CoriacHo
HA3BaHHBIM TIOJIOXKECHHSM, OIpPEJENICHbl OCHOBHBIC (DYHKIMHM IMPOrpaMMbl MO OHONOTHH H €€
CTPYKTYpa.

[Iporpamma mo OGuosiorun Aa€T MPEACTABICHHUE O 1EsAX, 00 OOIIel cTpaTeruu 00y4eHus,
BOCITUTaHMS M Pa3BUTHS OOydaroUuxcs cpeAcTBaMu yueOHoro npeaMmera «buonorus», onpenenser
00s3aTeNpHOE MPEIMETHOE COJIEpPIKaHue, ero CTPYKTYpY, paclpelesieHne Mo paszeiaM U TeMaM,
PEKOMEHyeMYIO TTOCIIEA0BATEIIEHOCTh N3YUeHHs yI4eOHOTO MaTepHralia ¢ y4ETOM MEXIIPEeIMETHBIX
W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM 00pa30BaTeIbHOTO TPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

B nporpaMme 1mo 6HOJIOTHH TaKKe YIUTHIBAOTCS TPEOOBAHMS K ITTAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM M TPEAMETHBIM pe3yiabTataM oOydeHHs B (OPMHPOBAHWH OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIIPHOW  JIEATEIbHOCTH/YUeOHBIX JEUCTBUH  OOYy4aloOlmUXCS 1O  OCBOCHHUIO
coJiepyKaHus OMOJIOrHYeCKOro 0Oopa3zoBaHUsl.

B mporpamme mo 6uonorun (10-11 kmaccel, 6a30BbIH ypOBEHb) pealM30BaH MPUHIMII
MIPEEMCTBEHHOCTH B M3y4E€HUHU OHOJIOTHH, OJ1aro1apst 4eMy B Hel MPOCMaTpPUBAETCsl HAIIPABICHHOCTh
Ha pa3BUTHE 3HAHUIl, CBS3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOIO MHPOBO33PEHHS,
LIEHHOCTHBIX OpPUEHTALMHA JUYHOCTH, 3KOJOTHYECKOrO MBILIUICHUS, MPEICTaBIEHUN O 310pPOBOM
o0pase XM3HU U OEPEKHBIM OTHOIICHHEM K OKpY’Karoliel mpupoaHon cpeze. [lostomy Hapsiay ¢
M3Y4YeHHEM O0OIeOHOIOTHYEeCKUX TEOPH, a TakkKe 3HAHUN O CTPOCHHUH >KUBBIX CHUCTEM Pa3HOTO
paHra u CyniHOCTH OCHOBHBIX ITPOTEKAIONIMX B HUX MPOIECCOB B MPOTrpaMMe 1Mo OUOJIOTHH YIETIEHO
BHHUMAaHHE HUCIOJIb30BAHUIO TIOJYYEHHBIX 3HAHUI B MOBCEAHEBHOM KU3HHU JUISI pELICHUS TPUKIIATHBIX
3ala4, B TOM 4YHUCle: MNPOPUIAKTUKH HACIEACTBEHHBIX 3a00JeBaHUil YelnoBeKa, MeEAUKO-
TFeHEeTUYECKOTO KOHCYJIBTUPOBAHUS, 0OOCHOBAHUS IKOJIOTMUYECKU I€IeCO00pPa3HOro MOBEIACHUS B
OKpYKalolllel MPUPOTHON cpeje, aHadu3a BIUSHHS XO3SIMCTBEHHOM JEsTENbHOCTH YelOBEeKa Ha
COCTOSIHUE TPUPOJTHBIX M HCKYCCTBEHHBIX OSKOCHUCTEM. YCWJIEHHE BHHMMAHUA K TPHUKIAJHOMN
HaIpPaBJICHHOCTH y4eOHOTO mpeameta «brosorusy npoJuKTOBaHO HEOOXOAUMOCTBIO 0OecTeueHus
YCIIOBUN JJIsi peUIeHUs] OJHON M3 aKTyalbHBIX 3a/lad HIKOJBHOTO OHMOJIOrHMYecKOro oO0pa3oBaHMs,
KOTopasi mpeamnojaraeT (GopMUpOBaHHE Y OOydYalOIIUXCS CHOCOOHOCTH aJalTUPOBAThCA K
W3MEHEHUSIM TUHAMHYHO Pa3BUBAIOLIETOCS COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHE cpeaHero oOmiero o0pa3oBaHUS 3aHMMaeT BaxHoe MecTo. OHa
obecnieunBaer (QopmupoBaHHEe Yy OOyJaIONIMXCS MPEACTaBICHUM O HAyYHOW KapTHHE MHUpa,
pacmupsieT 1 0000I11aeT 3HaHUs O JKMBOW MPUpPOAE, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allii ¥ DHBOJIOLWHU, CO3AAET YCIOBUS JUIA: TO3HAHHMS 3aKOHOB JKMBOW MPHUPOJBI,
(dopmupoBaHus GYHKIIMOHATBHOM I'PaMOTHOCTH, HABBIKOB 37J0POBOTO M O€30M1acHOT0 00pasa KHU3HH,
HKOJIOTUYECKOTO MBIIUIEHHUS, [IEHHOCTHOTO OTHOUIEHUS K )KUBOM MPHUPOJIE U YETIOBEKY.

Bonbioe 3HaueHne OMOJIOTHS UMEET TaKKe IS PEIIeHUs] BOCIUTATENbHBIX U Pa3BUBAIOIINX
3aay cpegHero oOmero oOpa3oBaHUs, colMaIM3aluu oOywaromuxcs. M3ydeHue Ouosoruu
oOecrieunBaeT yciaoBHA Ui (OPMUPOBAHMS MHTEIIEKTYaJbHBIX, KOMMYHUKAI[MOHHBIX H
MH(GOPMAIMOHHBIX HAaBBIKOB, 3CTETUYECKON KYJIBTYpHhI, CIIOCOOCTBYET MHTErpaluy OMOJIOTHYECKUX
3HaHUHM C MPEICTaBICHUSIMU M3 JPYrMX YUEOHBIX NPEIMETOB, B YaCTHOCTH, (U3UKU, XUMUHU U
reorpadun. Ha3BanHbie 1oy10’keHNs 0 TpeJHa3HAYCHUH YUeOHOTOo MpeameTa « BHoorusn coctaBuiIn
OCHOBY Ul ONpENENeHUs TMOJIX0J0B K OTOOpY M CTPYKTYPUPOBAaHHIO €ro CoOJepXkaHuf,
MPEJCTABICHHOTO B MPOrpamMme 1o OHOJIOTHH.



OTt60p conepkanusi yaeOHOTO npeamera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIMKA KyJIbTYPOCOOOPA3HOTO TOJX0/1Aa, B COOTBETCTBUU C KOTOPHIM OOYYaroIuecs: IOJIKHBI
OCBOUTH 3HAHUS M yMEHHs, 3HAYMMBbIe i1 (OPMHUPOBAHUSA OOIIEH KYIbTYpHI, OINpPENEINIAIONINe
aJIeKBaTHOE IMIOBEJICHHE 4YeNIOBeKa B OKPYKAIOWIEH NPUPOAHONW cpene, BOCTpEeOOBAaHHBIC B
MMOBCETHCBHON JKMU3HHM WM TPAKTUYECCKOH JesATebHOCTH. Oco00e MECTO B ATOW CHUCTEME 3HaHUI
3aHUMAIOT AJIEMEHTHI COJIEPKAHMS, KOTOPBIE CIY)KaT OCHOBOM /Il (JOPMUPOBAHUS IIPEIICTABIICHHUN O
COBPEMEHHOUW €CTECTBEHHO-HAYYHOW KapTHHE MHpa M IICHHOCTHBIX OPUEHTALUSAX JINYHOCTH,
CIIOCOOCTBYIONIUX T'yMaHU3AIUHA OMOJIOTUIECKOTO 00pa30BaHUsI.

CTpyKkTypupOBaHHE COJIEpXaHHiA y4eOHOrO MaTepuasia B IporpamMme 10 OHOJIOTUH
OCYIIIECTBICHO C Y4ETOM NPUOPUTETHOTO 3HAYEHUS 3HAHWH 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
KUBOU TIPUPOIBI, O €€ YPOBHEBOM OpraHU3aIMy U SBOJIOIMHA. B COOTBETCTBHHU C 3THM B CTPYKTYpE
yueOHOTOo TpeaMeTa « BHOJIoT s BBIIEIEHBI CIEAYIONINe Coep KaTeNbHble TUHIN: «bromorns kak
Hayka. MeToapl HaydHOTO TO3HaHUs», «KieTka kak Ouojoruueckas cuctemay, «OpraHu3M Kak
Oouosnoruyeckas cucrema», «Cucrema u MHOrooopazue opraHmyeckoro Mupa», « IBOJIOLUS KUBOI
MPUPOBD), «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Henp w3ydenus: ydeOHOTO mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJIAJCHUE
00yJaroIUMUCs 3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHAILHOW OpTaHU3alliy KHUBBIX CHCTEM Pa3HOTO
paHra ¥ MpuoOpeTeHHE YMEHHUIA HCTIOB30BaTh STH 3HAHUS ISl TPAMOTHBIX JICHCTBUH B OTHOIIICHUN
00BEKTOB )KHUBOW MPUPOJIBI U PELICHUS PA3TMIHBIX KHU3HEHHBIX TPOOIIEM.

JlocTiokeHne menu u3ydeHus ydeOHoro mpeamera «buonorms» Ha 0a30BOM ypOBHE
o0ecrieunBaeTCsl peICHUEM CIIEIYIONUX 3a7ay:

OCBOEHHE OOYUYAIONIMMHUCS CUCTEMbI 3HAHHUI O OMOJOTHYECKHX TEOPHSIX, YICHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIIaX, CIYKAIIMX OCHOBOW JUTst (JOPMHUPOBAHUS MIPEICTABICHUN
0 €CTECTBCHHO-HAayYHOH KapTHHE MUPA, O METOJaX HAYYHOTO TIO3HAHUS, CTPOCHUH, MHOTOOOpa3uu
U OCOOEHHOCTSIX JKHMBBIX CHCTEM pa3HOTO YPOBHS OPTraHU3AIlMH, BBIJAIOIINXCS OTKPBITUSIX U
COBPEMEHHBIX HCCIICIOBAHUSIX B OHOJIOTHH;

dbopmupoBaHHe Yy OOYYAIOUIMXCS IMO3HABATENBHBIX, HHTEJUICKTYAILHBIX W TBOPYECKUX
CTIIOCOOHOCTEH B MpOoIecce aHaIu3a JaHHBIX O MYTSAX PA3BUTHUS B OMOJIOTUW HAYYHBIX B3TIISIO0B, HICH
Y TIOJIXOJIOB K M3YUEHUIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aINH;

CTaHOBJICHUE Y 00YYAIOIIMXCs OOIICH KyJIbTYphl, GYHKIIMOHATHHON TPAMOTHOCTH, Pa3BUTHE
YMEHUH OOBSICHATh W OIICHWUBATH SIBIICHHS OKPYXKAIOIIETO MHpA >KUBOW MPUPOIBI HA OCHOBAHUHU
3HAHUH U OIIBITA, TIOYUYCHHBIX IPU U3YYECHUH OHOJIOTHH;

dbopmupoBaHHe Yy OOYYaIONIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHHE OWOJIOTHYECKUX
3HaHUH B TPAKTUYCCKOW JICATEIBHOCTH YEIIOBEKA, pPAa3BHTUU COBPEMEHHBIX MEIUITUHCKIX
TEXHOJIOTUH M arpoOHOTEXHOJIOTHIA,

BOCIIMTAaHUE YOSXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHMS 4YEJIOBEKOM J>KUBOW MPHUPO/IbI,
HE00XOIMMOCTH OEpeXHOTO OTHONICHUS K HEW, COOJIOICHUS STHYECKUX HOPM IPH MPOBEIACHHU
OMOJIOTUYECKUX UCCIICIIOBAHUM;

OCO3HAHHME ILEHHOCTH OWOJIOTMYECKUX 3HAHWUH JUIsl TIOBBINICHHUS YPOBHS AKOJOTHYECKOU
KYJIBTYPBI, 7151 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

NpUMEHEHNE MPHOOPETEHHBIX 3HAHUM M YMEHHH B TOBCEJHEBHOW XHM3HU ISl OLCHKH
MIOCIIE/ICTBUI CBOEH 1€ATEIbHOCTHU MO OTHOIIEHHUIO K OKPY’KaIOIIeH cpeJie, COOCTBEHHOMY 3/10POBBIO,
o0ocHOBaHME U coOII0IeHNe Mep MPOPUIAKTUKY 3a00JI€BaHUI.

B cucreme cpennero oOmero obpaszoBanus «buonorusy, usydaemas Ha 0a30BOM YpOBHE,
SBISIETCS.  00S3aTENFHBIM yY4eOHBIM TIPEIMETOM, BXOJSIIMM B COCTaB IPEIMETHOH 00JacTH
«EcrecTBeHHO-HAay4YHBIE TTPEMETHD.

JIns u3ydeHus: OMoIorum OTBOAMUTCS 72 daca (2 4ac B HEJIGIIO).



COJEP)KAHUE OBYYEHUA

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBs3b OMOJOTMM C OOIIECTBEHHBIMH, TEXHHMYECKHMH U APYTrHMH
€CTeCTBEHHBIMH HayKamu, ¢unocodueii, STHUKOH, 3CTEeTMKOW U mpaBoM. Pomb Ouosoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHcTeMa OMOJIOTHIECKUX HAYK.

MeTto1ibl 103HAaHUS KUBOM MHpUPOJbl (HAOIIOJAEHHE, IKCIEPUMEHT, ONMCAaHUE, U3MEpPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, [x. Yorcon u ®@. Kpuk.

Tabmuuer u cxembl: «MeTobl TO3HAHUS KUBOU TPUPOIBI.

JlabopaTopHble U NPAKTH4YEeCKUE PA0OThI:

[IpakTnueckas pabota Ne 1. «lcnonp3oBaHue pa3IUYHBIX METOJOB MPH H3Y4YEHUU
OMOJIOTMYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cucreMsl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHust Onosoruu. OTIn4ne KUBBIX CUCTEM
OT HEOPTaHUYECKOU IPUPOIBI.

CpoiicTBa OmocucTeM W HWX pa3HooOpaswe. YPOBHH OpraHu3aluu OHOCHCTEM:
MOJIEKYJIAPHBIH, KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIH, TOMYJIIIMOHHO-BUA0BON, SKOCUCTEMHBIN
(ObuoreoneHoTHYeCKHil), OOChHEpPHBIH.

JdemoHncTpaumnu:

Tabmuipl 1 cxembl: «OCHOBHbIE MpPU3HAKU KU3HU», «YPOBHU OpraHU3alldd >KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasr JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOECHHUE KJIETKH.

XVMHYECKUHN COCTaB KIETKA. XUMUYECKHE DJIEMEHTBI: MAaKPOIJIEMEHTBI, MUKPOJIEMEHTHI.
Bona u MuHEpaJIbHBIEC BEILIECTBA.

@OyHKIMM BOABI U MUHEPATIbHBIX BellecTB B KieTke. [Tonaepixanue ocMoTHueckoro danaHca.

benku. CoctaB u cTpoeHHe OEIKOB. AMUHOKHCIIOTHI — MOHOMEPHI OenkoB. HesameHnnMeble u
3aMEHUMbIE AMUHOKHUCIOTbl. AMHUHOKUCIIOTHBIM cOCTaB. YPOBHM CTPYKTYpPbI O€JIKOBON MOJEKYJIbI
(mepBuYHas, BTOPUYHAsL, TPETUYHAs U YETBEPTUYHASA CTPYKTypa). XUMHUUECKUE CBONCTBa OEJIKOB.
buonorndeckue GyHKIIMU OCITKOB.

®epmeHTbl — Ouojoruueckue kartanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA LEHTP,
cyocrpartHas cneuupudnocts. Kopepmentsl. Butamunbl. OTiinuns GepMeHTOB OT HEOPraHUYECKUX
KaTaJau3aTopOB.

VYraeBopl: MOHOCaxapu/ibl (TJII0KO3a, pubo3a u ae3okcupubo3a), 1ucaxapuabl (caxaposa,
JIAKTO3a) ¥ NOoJIMcaxapubl (Kpaxmall, IIIMKOTeH, LeJUIi0103a). bruonornyeckue GyHKIUHN YTI€BOIOB.

Jlunuaer:  Tpuraunepuabl, ¢ochonmunuabl, crepounbl. [ 'mapoduibHO-ruaApohOoOHBIC
cBoiictBa. buosornueckue ¢QyHkiuu aunuaoB. CpaBHEHHE YIJIEBOAOB, OENKOB M JIMIUAOB Kak
HCTOYHUKOB DHEPIUH.

Hyxneunossie kucnorsl: JIHK u PHK. Hykneotnnpl — MOHOMEpBI HYKIIEMHOBBIX KUCIOT.
Crpoenue u ¢pynkiuu JJHK. Crpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: crpoenue u pyHKIuH.

Hutonorus — Hayka o kieTke. Kietounas Teopus — npumep B3auMoJeHCcTBUS UJIeH U (paKkToB
B Hay4YHOM MO3HAaHUU. MeToabl N3ydeHus KIETKH.

Knerka kak 1enoctHas kuBas cuctema. OOmme Npu3HaKy KIETOK: 3aMKHYTas Hapy)KHas
MeMOpana, mosekynsl JJHK kak renernueckuil anmapat, cucteMa CHHTe3a Oellka.

Tunmbl  KJIETOK: HJyKapuoTHyeckas M IpokapuoTHueckas. (OCOOEHHOCTH  CTPOEHHS
npoKaproTHuecKor kieTku. Kietounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTENILHOMN, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAIUKC, WX (YHKLIUH.
[Ina3matuyeckass MemOpana, e€ cBoiictBa W (QyHkiuu. LuTomnasmMa u €€ OpraHoMIBI.
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OnnomemOpanubie opranounsl kietku: JIIC, anmapar ombmxku, mm3zocomsl. [lomyaBTOHOMHBIE
OpraHoW/Ibl KJIETKU: MUTOXOHJIpUH, TiacTuabl. [Iporcxokaenrne MUTOXOHIpUN U macTui. Bujbl
wiactua. HemeMOpaHHBIE OpraHOMABI KIETKH: PHUOOCOMBI, KJIETOUHBIA IICHTP, LEHTPHOIH,
pECHUYKH, KIyTUKH. DyHKIUHA OPraHOUI0B KIETKU. BritoyeHus.

Anpo — perynsaTopHblii HeHTp kieTku. CTpoeHue siapa: sjepHas o0oJiouka, KapuoIuiasma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHncTpaumnu:

[Toptpertsr: A. JIeBenryk, P. I'yk, T. [lIsann, M. lneiinen, P. Bupxos, k. Yorcon, @. Kpuk,
M. Vunkunce, P. ®@panxnun, K. M. bap.

Huarpammbl:  «PacnpenesnieHMe  XMMHUYECKUMX  DJIEMEHTOB B  HEXKHBOM  IPUPOJIE»,
«PacrnpeeneHne XuMU4YECKUX AJIEMEHTOB B )KMBON IIPUPOJIEN.

Tabmuiper u cxembl: «llepuoanueckas TaOnuIa XUMHUYECKUX 3JeMEHTOB», «CTpoeHue
MOJIEKYNBI BOJb», «bruocunTe3 Oenka», «CtpoeHue Mosekyinbl Oenkay, «CtpoeHue depmeHTay,
«Hyxneunossle kucnotel. JIHK», «Ctpoenue monekynsl AT®», «CrpoeHune 3yKapHOTHYECKOU
KieTkn», «CTpoeHue >KHUBOTHOM KieTkw», «CTpoeHHe pacTUTEIbHOW KIeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE S/1pa KIETKW», «YTIE€BOABDY, «JIumuasn.

O6GopynoBaHue: CBETOBOM MHUKPOCKOIM, OOOpyIOBaHWE Ui MPOBEICHUS HAOIIOICHUH,
M3MEPEHUH, HSKCIEPUMEHTOB, MHUKpOIpENapaTrhl PAaCTUTEIbHBIX, XHUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble U MpaKTHYecKHe PadoThI:

Jlabopatopnast padota Ne 1. «M3ydyeHHWe KaTaTMTHYECKOW aKTHBHOCTH (PepMEHTOB (Ha
MpUMepe aMuUIa3bl WK KaTajaasbl)y.

JlabopaTtopnast pabota Ne 2. «M3ydeHue CTpOCHHS KIETOK PACTCHHH, )KUBOTHBIX U OaKTepUid
0] MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIPENAPATAX U UX OTHCAHUEN.

Tema 4. ZKu3HenesATEJIbHOCTh KICTKH.

OOMeH BelecTB, WK METab0IM3M. ACCUMIUIAINS (TUTACTUYECKH OOMEH) U TUCCUMMIISAIIHS
(’HEepreTuyecKuid OOMEH) — JBE CTOPOHBI €IMHOTO Tporecca Mertabonuszma. Ponbs 3akoHOB
COXPaHEHHs BEIECTB ¥ SHEPTUU B IOHUMAHUU METa00IU3MA.

Tunber oOMeHa BemiecTB: aBTOTPO(HBIA M rerepoTpodHblii. Poib ¢epMeHTOB B 00MeHE
BEILIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.

@®orocunre3. CpetoBas u TeMmHOBasg (a3sl ¢dorocuHTe3a. Peakuuu dorocuHTE3A.
DddexTuBHOCTE PoTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3a IS JKM3HU Ha 3emuie. BiusHue ycimoBuid
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHUHTE3UpYIoIIKue OakTepuu. 3HAYCHHE XEMOCHHTE3a Ui KU3HU Ha
3emuie.

DHepretrudeckuii oOMeH B kieTke. Paciiennenue BemecTs, BoIACIECHUE U aKKyMYyJIUPOBaHUE
SHEPruu B KIETKe. OTambl HSHepreThdeckoro oobmena. [nmukonu3. bpoxeHue U ero BHIBL
Kucnoponnoe oxucnenve, WM KieToyHoe nbpixaHue. OxuciaurensHoe GHocPopHInpoBaHUe.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

Peakiun matpuuHoro cuHTe3a. [‘eHermueckas wuHpopmauus u JHK. Peannsanus
reHeTUYeCKoi WHpoOpMaluu B KIETKE. |'@eHeTHUeCKud KOJ U €ro CBOWCTBA. TpaHCKpUIIIUS —
Matpuunblii cuate3 PHK. Tpaucmsiius — 6uocunTe3 Oenka. Dtambl Tpancisaiuu. KoauposaHue
aMHHOKUCIIOT. Posib pubocoM B GruocuHTe3e Oernka.

Hexnerounsle Gpopmbl xu3HU — BUpYChl. VicTopust oTkpsITHs BupycoB (/1. M. IBaHOBCKMiA).
Oco0OeHHOCTH CTPOEHHUsT W JKU3HEHHOTO IMKiIa BHpPYcoB. baktepuodaru. bonesnu pacreHui,
KUBOTHBIX W YEJOBEKa, BhI3bIBaEMble BUpycamHu. Bupyc mMmmyHoneduiurta uyenoBeka (BUY) —
Bo3Oymutens CIIM[a. OOpatHas TpaHCKpHUNIMs, peBepTaza u uHTerpasza. IIpodunakrrka
pacmpocTpaHeHUs] BUPYCHBIX 3a00I€BaHHIA.

JdemoHcTpauuu:



[Hoptpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuiet u cxembl: « Tunsl nutanus», «Metadon3my, «KMUTOXOHAPUSY, « DHEPTCTHUECKUN
obMen», «Xmoporuiacty, «Potocunresy, «Crpoenne JIHK», «Ctpoenne u QyHKIIMOHMpPOBAHUE
reHa», «Cunte3 Oenka», «['eHermueckuil kom», «Bupyce», «bakrepuodarn», «CrpoeHue u
*)u3HeHHBIH Uk Bupyca CII1/la, 6akrepuodaray, «Permmukarus JTHK».

O6opynoBanue: monenu-anrumkaiuun «Yasoenue [AHK wu tpanckpunums», «buocunres
Oenka», «CTpoeHue KIeTKI», Moenb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U HHAMBU/AYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii nukin, wiM XKu3HEeHHbIW wMKn KieTku. WMHrepdaza u mwuro3. Ilpoueccsl,
npoTtekamomue B uHTepdaze. Perummkauus — peaxuuss MarpuuHoro cunresa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapUOTHIIL. JIUIITOMAHBIN U TaIIOUHBIA XPOMOCOMHBIE HA0OPHI.
Xpomatuasl. LIUTOIOrMYECKHE OCHOBBI PAa3MHOXKEHHUS M MHIUBHIYAIbHOTO PA3BUTHSI OPraHU3MOB.

Henenue xierkn — muto3. Craguu muto3a. IIponeccsl, nporucxoasamye Ha pa3HbIX CTAAMSIX
MHTO3a. BHOJIOrHYeCKuil CMBICT MUTO3A.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

@opMBbl pa3MHOXKEHUS OPraHU3MOB: Oecroioe U MoJioBoe. Bupl 0ecrosioro pa3sMHOKEHUS:
JieleHue HaJBOE, IOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIOpPOOOpa30BaHME, BETE€TaTUBHOE
pa3MHokeHue. VICKycCTBEHHOE KJIOHHPOBAHNE OPTraHU3MOB, €0 3HAYEHUE IS CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €70 OTINYNS OT OECIOJIOrO.

Meiio3. Craguu wmeno3za. [lponecchl, mpoucxoasiue Ha cTaausax menosa. IloBenenue
XxpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii CMbIC U 3HAYEHUE MeN03a.

l'amerorenes — mpouecc 00pa3oBaHUs MOJIOBBIX KJIETOK y KUBOTHBIX. [l0oJ0BbIE Kenesbl:
CEMEHHUKU W su4yHUKU. OOpazoBaHuWE W pa3BUTHE IMOJIOBBIX KJIETOK — raMmeT (CIepMaTo30uj,
STUIIEKIIETKA) — CriepMaToreHe3 u oporeHes. OCOOCHHOCTH CTPOCHHUSI SUIIEKIETOK U CIIEPMATO30U/I0B.
OmnonotBopenue. [TapreHorenes.

NunuBuayanpHOE pa3BuTHEe (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (AIMOpHUOTEHE3). DTarbl
SMOPHOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX XKUBOTHBIX: IpOOJIEHHE, TacTpyJslusi, OpraHOTEHES.
[TocTaomOproHanbHOE pa3BUTHE. THUIMBI MOCTIMOPUOHAIBHOTO PAa3BUTHUS: MPSIMOE, HENpsIMOe
(numHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIE BbBI3BIBATH
BpOXAEHHBIE YPOJICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 UBETKOBOTO PACTEHUs: CTPOCHHE CEMEHH, CTA/IUU
pa3BUTHSL.

JdemoncTpaumnu:

Tabmuipr u cxembl: «DopMbl pa3MHOKEHHUS OPraHU3MOBY», «/[BOHHOE OIIONOTBOpEHUE Y
LBETKOBBIX pacTeHuit», «BeretaTuBHOE pa3MHOMKEHUE pACTeHMID», «JleneHue KIeTku OakTepuii»,
«CTpoeHHeE MOJIOBBIX KIETOK», «CTpOoeHHE XpOMOCOMBI», «Knerounsiii ukiny, «Pemmkanus JTHK»,
«Muros», «Meioz», «lIpsmoe u Hempsimoe paszBuTHE», «l'aMeToreHe3 y MIIEKONMTAKOUIUX H
yesnoBeka», «OCHOBHbIE CTaJIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MUKporpenapatbl «CrepMaTo30HIbl MIIEKOMUTAIOUIET0Y,
«Siueknerka Muekonutarouiero», «Kapuokunes B KJIeTKax KOpEUIKa JIyKa», MarHUTHAs MOJEIb-
anmuinkanus «Jlenenue kinetkn», moaens JIHK, mogens MetadazHoit XpOMOCOMBEI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaboparopHas pabota Ne 3. «HabnrogeHune MuTO3a B KIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTMPENapaTax».

JlaboparopHas pabota Ne 4. «V3ydyeHue CTpPOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenaparax.

Tema 6. HaciencTBeHHOCTh U H3MEHYHBOCTH OPTaHU3MOB.

[Ipenmer u 3agauu reHeTHKH. MIcTOpHs pa3BUTHS TeHETUKH. POITb IMTOIOTUN U SMOPHUOJIOTHH
B CTAHOBJICHUH I'€HETUKHU. BKIIag poCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE T€HETUKU. MeTOIbI



TeHEeTUKU (THOPUIOJIOTHUECKUH, IUTOTEHETHYECKH, MOJEKYIApHO-reHeTn4deckuid). OCHOBHBIC
IEeHETUYECKUE OHATHA. | 'eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMax CKpELIMBaHUM.

3aKkOHOMEpPHOCTH  HACJEeJOBaHUS  MPU3HAKOB,  ycTaHoBiieHHble [.  Menzaenem.
MoHorubpuaHoe CKpelmBaHue. 3akoH eIuHooOpas3ust THOpUIOB MepBoro nokosnenus. IlpaBuio
JOMMHUPOBaHMsL. 3aKOH paclieryieHus: npu3HakoB. ['unoresa unctorel ramer. [lonHoe u HenoiaHOE
JOMHHUPOBAHHUE.

JuruOpunHoe  CKpelmuBaHWE. 3aKOH  HE3aBUCHMOTO  HACJCIOBAaHUS  IPH3HAKOB.
[{uToreHeTn4yeckue OCHOBBI JUTMOPUAHOTO CKPELIMBaHUA. AHAIU3UPYIOLIEE CKpELIUBaHUE.
Hcnonb30BaHne aHAJIM3UPYIOLIETO CKPELIMBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOU.

CuemnieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mno cuemieHHOMY
HacJIeJOBaHUIO TeHoB. HapyiieHue cuenieHus TeHOB B pe3ylibTaTe KPOCCUHIOBEpPA.

XpOMOCOMHasl TEOpHUsl HACIIECTBEHHOCTH. | eHeTuuecKue KapThl.

I'enernka mosa. XpoMOCOMHOE OMpezesieHue Mojia. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHsle U reTeporamMeTHble Oprann3Mbl. HacnenoBanue npu3HakoB, CLETIICHHBIX C MTOJIOM.

N3menunBocTh. Bubl MN3BMEHYMBOCTH: HEHACIIECTBEHHAs U HaclecTBeHHas. Poib cpensl B
HEHACJIECTBEHHOM  M3MEHYMBOCTU. XapaKTEpUCTHKA  MOJU(PUKAIUOHHON  HW3MEHUYMBOCTH.
Baprnanmonsslii psin u BapmanmonHas kKpuas. Hopma peakiuu npusHaka. KosmuecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKAIIMOHHONW H3MEHYUBOCTH.

HacnenctBenHasi, WM TeHOTHNHMYECKas, U3MEHYMBOCTh. KoMOMHATMBHAs W3MEHYUBOCTb.
Meii03 1 oJ10BOM Mpo1iecc — 0CHOBa KOMOMHATUBHOM U3MEHUNBOCTH. MyTallMOHHAs! U3MEHYHUBOCTb.
Knaccudukanuss myrauuid: reHHbIE, XPOMOCOMHBIE, F€HOMHbIE. YacToTa W NpPUYUHBI MYTalU.
Myrarenssie ¢(akTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HacieIcTBeHHOM u3meHunBoctd H. U.
Baswuiosa.

BresaepHas HacIE€ICTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuorun demoBeka. OCHOBHBIE METOJbI TEHETHKM 4YEJIOBEKa:
FeHEaJOrHYeCKUi,  OJM3HEIOBBIA, IMTOT€HETUYECKHM, OMOXUMUYECKUM,  MOJIEKYJISPHO-
reHeTudeckuid. COBPEMEHHOE OIpENEIICHHE T[E€HOTHUIIA: IIOJHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTHIUPOBaHKWEe, B TOoM uucie ¢ mnomomsio [IlP-ananm3a. HacnencrtBenHsie 3aboJieBaHUS
4elloBeKa: reHHble 00JIe3HU, 00JIE3HH C HACIIECTBEHHON MPEIpaclooKeHHOCThIO, XPOMOCOMHBIE
6one3nu. Comaruyeckue M reHepatuBHble MyTanuu. CTBOJIOBBIE KJIETKU. [IpUHLMIBI 310pOBOTO
oOpa3a >KU3HU, AUATHOCTUKH, NPOPUIAKTHKUA M JI€UEHUs TeHeTHYecKuxX OosesHeld. Meauko-
F€HETUYECKOE KOHCYJIbTUPOBAHME. 3HAUYEHHE MEJUUMHCKOM TIE€HETUKH B MPEJOTBPAILECHUU U
JICYEHUHU TeHETUYECKUX 3a00JIeBaHU YelIOBEKa.

JdemoncTpaumnu:

[Moptpetsr: I'. Menpens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabmuipl u cxembl: «MOHOTHOPUAHOE CKpEIIMBAHHE M €ro LUTOTEHETHYECKas OCHOBAY,
«3aKOH pacIleryIeHUs ¥ ero LIUTOTeHEeTHYECKasi OCHOBa», «3aKOH YHUCTOTHI rameTy, «Jurudpunnoe
ckpemuBanue», «lluTomoruyeckue - OCHOBBI ~ AMTMOPUIHOTO  CKpelIMBaHUs»,  «Meio3y,
«B3aumoelicTBUE aJlIeIbHBIX TE€HOBY, « eHeTuUecKkue KapThl paCTEHUM, )KUBOTHBIX U YEJIOBEKa»,
«['enernka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUA, CLEIUIEHHOTO ¢ MoJIoM», «Kapuotumsl
4yeloBeKa M KUBOTHBIX», «Buapl wu3mMeHunBOCTHY», «MoOauduKalMoOHHAs HW3MEHUYUBOCTHY,
«HacnenoBanue pesyc-gpakropa», «I'eHeTHKa rpynn KpoBu», «MyTallmoHHas U3MEHUYHUBOCTh.

OO6opynoBanue: MoAeIH-aIUIMKaLUK «MoHorubpuaHoe ckpeuBanue», «Hemomnoe
JOMUHHMpOBaHUE», «JluruOpugHoe ckpemuBanue», «llepekpéct XpoMocom», MHUKPOCKON U
MuKponpenapar «/Ipozo¢pumna» (HopMa, myranuu (OpMbl KpbUIBEB M OKpPAacKU Tena), repOapuit
«I"'opox moCeBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTMOPHAHOTO U JUTHOPUIAHOTO
CKpEeIIMBaHUA y AP030(UIIbI HA TOTOBBIX MUKPOIpEnapaTax.



Jlaboparopuas pabota Ne 6. «/3yueHue MOIU(MUKANUOHHON H3MEHYHUBOCTH, IMOCTPOCHHE
BAPUALIMOHHOTO PsJia U BApUALMOHHON KPUBOI».

JlabopatopHass pabora Ne 7. «AHanmu3z Myranmmid |y JOpo30QWIBI  HAa TOTOBBIX
MHUKpOIpenaparax».

[Ipaktudeckas padora Ne 2. «CocTaBiieHUE U aHATIM3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOT M.

Cenekuusi Kak HayKa W IpolecC. 3apoKJIEHUE CENeKIIMU U AoMecTukanus. Yuenue H. U.
BaBuioBa 0 MEHTpax TMPOUCXOXKICHHS M MHOTO00pasusi KyIbTYPHBIX pacTeHuid. LIeHTpsI
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, LITAMM.

CoBpemMeHHbIE METOJbl CeNEeKIMU. MaccoBblii U HMHIUBUAYaJIbHBII OTOOpBHI B CEJNEKLUUU
pacteHuii u KUBOTHBIX. OIleHKa SKcTepbepa. BIuM3KOpoICTBEHHOE CKpellMBaHWE — WHOPUAMHT.
UYucrasa nunus. CkpeuuBaHue YMCThIX JUHUH. ['eTepo3uc, unu rubpuanas cuna. HeponcrseHHoe
CKpellMBaHue — ayropuauHr. Otnanénnas rudpuanzanus u e€ ycrnexu. FckyccTBeHHbIN MyTareHes
1 TIOJTyYeHHE MOJIUIUIONI0B. JJOCTUIKEHNUS CeNIEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonoruss kak oOTpacib IPOU3BOJACTBA. ['eHHas MH)KEHepus. OTambl CO3/aHus
pexomObunantHot JIHK wu Ttpancrenneix opranusmoB. Kierounas wumxenepus. Kiierounsie
KyJIbTypbl. MUKpOKJIOHaIbHOE pa3MHOKeHHE pacTeHuid. KiloHupoBaHHE BBICOKONPOYKTUBHBIX
CEJIbCKOXO03SHCTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUE U aTndeckue mpoodieMbl. MO — renetruecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. Y. Basuiios, . B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHoB.

Tabmuipl m cxembl: kKapta «LIeHTpbl NpPOUCXOXIEHUS M MHOTO0Opasusi KyJIbTYpPHBIX
pactenuit», «llopoabl mOMAaIIHMX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHuil», «OtnanéHHas
rubpunmzarus», «Pabotel akamemmka M. @. HWBanoBay, «llomumiongus», «OOBEKTHI
ouoTexHonorun», «Kiaerounsie KyabTyphl U KIOHUPOBaHUEY, «KOHCTpyHpOoBaHHe U IEPEHOC T'eHOB,
XpPOMOCOM.

O6opynoBaHue: MYISDKH IUIOJOB M KOPHEIUIONOB IUKUX (GOpM U KYyJIbTYPHBIX COpPTOB
pactenuid, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHHSI.

JlaGopaTopHble M IPAKTHYeCKHE PA0OThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHKEHHS CEJIEKIIMM PACTEeHHH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIN y4acTOK, B TEIUIUYHOE
XO035CTBO, 1a00PAaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

2 ceMecTp

Tema 1. IBoTrOHMOHHASA OMOJIOTHS.

[Ipeanocelnku BOZHUKHOBEHUS 3BOJIOLMOHHON TEOpUU. DBOIIOLUUOHHAS TEOPUS U €€ MECTO
B Ononoruu. BnusHue 3BOMIOLMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CugerenbcTBa 3BoOLMM. [TaneoHTonOrNYecKue: Nocie10BaTeNbHOCTb MOSIBJICHUS BUOB B
MAJI€OHTOJIOTUYECKOM JIeTOMHCH, TepexoaHbie GopmMbl. buoreorpaduyeckue: CX0ACTBO U pa3anyue
¢dayH u ¢0p MaTEepUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHEe: CXOJACTBA M PA3IU4YUsi SMOPHUOHOB Pa3HBIX BUJOB TMO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTMYHbIE, pPYAMMEHTAPHBIE  OPraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHUE: CXOJICTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX
MeTa0O0JIMYEeCKUX MyTel Yy BCEX OPraHU3MOB.

OpomonmonHasg Teopus Y. JlapBuHa. IIpennochulku BO3HHMKHOBEHHS JAapBHHU3MA.
JIBMIKYIIIME CUJIBI HBOJIIOLMH BUJIOB 10 J[apBHHY (M30BITOYHOE pa3MHOKEHHE NPH OIPaHUYEHHOCTH
pecypcoB, Heollpeien€HHasi U3MEHYHBOCTh, O0pb0a 3a CylIeCTBOBaHUE, €CTECTBEHHBII 0TOOD).

Cunterndeckas Teopus 3BoJiroruu (CTI) u e€ 0OCHOBHBIE MOJI0KEHUS.

Muxkposomtonus. [lomynsanus kak equHUIA BUAA U BOJIOLUN.

JIBrkyiie cuibl ((akTophl) ABOJIOLNMM BHJIOB B Mpupoae. MyTalMOHHBINH mpolecc U
KOMOMHATHBHAs U3MEHUYMUBOCTD. [lonmynsannoHHbIe BOJHBI U Apeild reHoB. M30msmus 1 Murpamusi.



EctecTBennslit 0TO00p — Hanpasisromuii Gpakrop 3Borormu. GopmMbl €CTECTBEHHOTO 0TOOpA.

[Tprucnoco6IeHHOCTh OPraHU3MOB KaK pe3yiabTar 3BOJIONHH. [IpruMeps! npucrnocobaeHuii y
Opranu3MoB. ApoMopdO3bl U HANOAIANTALINH.

Bun wu BugooOpazoBanme. Kpurepun Buma. OcHoBHble (OpMBI BHI000pa30BaHUS:
reorpapuuecKoe, IKOJOTHIECKOE.

MakpooaBomtonus. Dopmbl  3BOMONMHU:  (DUIIETUYECKAsl, JAWBEPTEHTHAs, KOHBEPreHTHAas,
napaiensHas. HeoOparumocTs 3Bomonuu.

[IpoucxoxxaeHue oT HeceaTIU3UPOBaHHbIX IPeaKoB. [Iporpeccupyromnas cnenuanu3anus.
AnanTuBHas paguaunus.

JdemoHcTpaumnu:

[optpersr: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Miomep, A. H. CeBepiios.

Tabmuis! u cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiiey», «3apo/bIIIH TO3BOHOUHBIX
XKHUBOTHBIX», «ApxeonTepukc», «Popmbl 0OpbObI 3a cyliecTBoBaHHE», «EcTecTBeHHBIH OTOODY,
«MHoroobOpa3ue copToB pacTeHuil», «MHoroodbpasue mOpox JKUBOTHBIX», «llomymsauuny,
«MyTanmonHass M3MEHYUBOCTHY», «Apomopdoss», «auoamantanum», «OOmas aereHepamus»,
«/IBmxymmme cuibl sBoonnmn», «Kapra-cxema mapmpyra nyremectsust Y. lapsunay, «boppba 3a
cyuiecrBoBanue», «lIpucnocobneHHocts opranusmony», «['eorpaduueckoe BHmOOOpa3zoBaHHEY,
«DKOJIOTUYECKOE BH1000pa30BaHHEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMUYHBIMHU TUIIAMH OKpPAaCKH, HAOOp IIOI0B U
ceMsiH, Koyuiekiusi «lIpuMepsl 3allUTHBIX MPUCIOCOOJIEHUN Y JKUBOTHBIX», MoJelb «OCHOBHbIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHas MoieNb «CTpOeHKE TOJIOBHOTO MO3ra TO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KoJulekius «DopMBI COXpAaHHOCTH HMCKOIAEMBbIX
KUBOTHBIX M pPAacTeHWi», Mojenb anmuukanus «llepekpéct xpoMocom», BIaXKHBIE IpenapaTsl
«Pa3BuTne Hacekomoroy, «Pa3BuTHe NATYIIKH», MUKpomnpenapar «/{po3oduna» (HopMma, MyTaruu
(hOpPMBI KPBUITBEB U OKPACKH TEa).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OJIOTUUESCKOMY KPUTEPHIOY.

JlaGopatopnas pabota Ne 2. «Omnumcanue NPHUCHOCOOICHHOCTH OpraHu3sMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble MPEACTABICHUS O 3apOKACHUM KU3HU. HayuHble rUmoTe3bl BO3HUKHOBEHMS
KU3HU Ha 3emuie: aOuoreHe3 M maHcrepMmus. XUMHUYEcKas 53BOJIONUS. AOHOTCHHBIN CHHTE3
OPraHMYECKHUX BELIECTB M3 HEOPTraHWYECKUX. DKCHEPUMEHTAIBHOE MOATBEPKACHHE XUMHUUYECKOU
sBosronMK. HadanmeHble ATanbl Onojiornyeckoi 3Bosonuu. ['unoreza PHK-mupa. ®opmupoanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. I[lepBble KIETKM U HMX 3BOJIOLUA.
@opMHpPOBaHKUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButue xxu3nu Ha 3emuie no spam u nepuojam. Karapxei. Apxeiickas u npoTepo3oickas
apel. [laneosoiickas spa u e€ mepuoabl: KeMOPUICKUI, OPJJOBUKCKUMN, CUITYPUNCKHMA, TEBOHCKUIA,
KaMEHHOYT'OJIbHBIN, IEPMCKUM.

Me3o30iickas 5pa 1 €€ epUuoabl: TPUACOBBIN, FOPCKH, MEJIOBOM.

KaiiHo30licKas 9pa u €€ nepuoIpl: ajaeoreHOBbIN, HEOT€HOBBINA, aHTPOIIOI€HOBBIH.

XapakTepucTUKa KIMMara M TEO0JIOrMYecKHX npoueccoB. OCHOBHBIE 3Talbl SBOJIIOLHU
PacTUTENILHOTO U )KUBOTHOTO MUpa. ApoMop]o3bl y pacTeHuil 1 KUBOTHBIX. [TosBeHue, pacuser u
BBIMHUPAHUE TPYMI )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak OTpak€HHE 3BOIIOLUU. OCHOBHBIE CHCTEMATHYECKHE
TPYIIBl OPraHU3MOB.

OBoJroLMs  4YeloBeKa. AHTpPONOJOrMS Kak Hayka. Pa3sBuThe TNpeiCTaBIEHUH O
IIPOUCXOXKACHUN YeJIoBEKa. MeTo/ibl n3ydyeHus anTpornoreHeza. CxoACcTBa U pa3iInyus 4eloBeKa U
XKUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.



JBwxyme cuibl  ((akropel) aHTpororeHe3a. HacnencTBeHHas W3MEHYMBOCTD U
€CTEeCTBEHHBIN 0TOOpP. OOLIeCTBeHHBI 00pa3 >KU3HU, M3TOTOBJICHUE OPYAUN Tpyla, MBIILIICHUE,
peub.

OcHOBHBIE CTaJuU M BETBU HBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, UesoBeKk yMemblid,
UYenosek npsamoxoadmui, Yenosek HeanaepTaabCkuii, HenoBek pasyMHbld. Haxoku nckomaeMsIx
OCTaTKOB, BpeMsl CyIIECTBOBaHHs, 00JacTh pacmpoCTpaHEeHUs, 00bEM TOJIOBHOTO MO3ra, o0pa3
KU3ZHU, OPYIHSL.

UYenoseueckrne packl. OCHOBHBIE OOJIBIIIME pachl: €BpOIeOuIHas (E€Bpa3uiickas), HErpo-
aBcTpajouiHas  (PKBaTOpualbHasl),  MOHroJlouaHas  (a3Marcko-amMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENEH YEeJIOBEYECKUX pac K YCIOBHSM CYIIECTBOBaHUS. EIUHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoncTpaumnu:

[Moptpetsr: @. Pean, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuupl u cxembl: «Bo3HukHOBeHHe COJIHEUHOW CUCTEMBI», «Pa3BUTHE OpPraHUYECKOTro
mupa», «PacturenpHas kinetka», <« KuBoTHas kierka», «lIpokapuoTnueckas — KieTkay,
«CoBpeMeHHasi CHUCTeMa OpraHMYecKoro Mmupa», «CpaBHEHHE aHATOMUYECKHUX YEpT CTPOCHUS
YelloBeKa M YelIoBEeKooOpa3HbIX 00e3bsiH», «OCHOBHBIE MecTa MaJeOHTOJIOTUYECKUX HaXOJ0K
MPEKOB COBPEMEHHOIO 4YeNoBeKa», «JlpeBHeimme mogn», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pacbi».

O6GopynoBanue: wMymspku — «[Ipoucxoxaenne demoBeka» (OIOCTBI  aBCTPAJIOMHTEKA,
MUTEKaHTPOIa, HeaHJepTaiblla, KPOMaHBOHIIA), CJIENKH WU H300paK€HUS KaMEHHBIX OpYIuil
MEePBOOBITHOTO YeJIOBeKa (KaMHH-YOIIEPhI, pyOnsa, CKpebiia), Te€OXpOHOJOTHYecKas TalnwuIla,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[Ipaktuueckas pa6ora Ne 1. «/M3ydeHne MCKOMAEMBIX OCTATKOB PACTCHUH M KUBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emisie» (B €CTeCTBEHHO-HAyYHBIM WIH
KpaeBeTUECKH MY3€ei).

Tema 3. Opranusmbl H OKpPY:Kal0LIas cpeaa.

DKOJIOTHUS KaK HayKa. 3aJjauM U pa3/esbl SKOJIOTHH. MeTo bl SKOJIOTUYECKUX UCCIIEJOBAHUIA.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeNTOBEKa.

Cpenpl  oOWTaHHMS ~ OpPraHHU3MOB: BOJIHA, HA3eMHO-BO3/YIIIHAS, MOYBEHHAS,
BHYTPHUOPTraHU3MEHHASI.

Okonoruueckue Qaktopel. Knaccudukanus skonoruyeckux (GakTopoB: abUOTHUECKHE,
OMoTHYEeCKHE U aHTpoIoreHHbIe. JlelicTBre IKOJIOTHYecKiX (PaKTOPOB HA OPTaHU3MBbI.

Ab6uotuueckue  (akToppl:  CBET, TeMIleparypa,  BIAKHOCTh.  DOTONEPUOAU3M.
[IpucnocobaeHunss Opranu3MoB K JecTBHIO abuoTHuecKkux pakTopoB. buonoruveckre puTMbl.

buoTtuueckue dakTopsl. Buapl OMOTUYECKUX B3aUMOACHCTBUI: KOHKYPEHIIHSI, XUIITHUYECTBO,
cum6uo3 u ero ¢opmel. [lapasuTusm, koomepanusi, MyTyajin3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJICOHWYECTBO). AMEHCaIu3M, HEHUTpalu3M. 3HaueHHE OWOTHYCCKUX B3aUMOJCUCTBUH IS
CYIIIECTBOBaHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU mnonyaauud. OCHOBHBIE MOKA3aTENM IOMYJISLUHU:
YUCJIIEHHOCTb, INIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpallus. JJuHaAMHUKa YUCIEHHOCTH
MOMYJISALMY U €€ PErysiusl.

JdeMoHncTpanum:

Ioptpetsi: A. I'ymOonbar, K. ®@. Pynbe, 3. I'ekkens.

Tabmumer u cxemsbl: kapta «[Ipupomnbie 30HbI 3eminy», «Cpensl 0OMTaHUS OPTaHHU3MOBY,
«Dotonepuoauzmy, «lomymnsaunny, «3aKOHOMEPHOCTH POCTA YNCICHHOCTH MOMYSIIUU UH(]Y30pHn-
Tyenskny, «[lumessie nenm.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:
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Jlaboparopuas paborta Ne 3. «Mopdosoruueckne 0COOCHHOCTH PACTEHUHN U3 Pa3HBIX MECT
oOUTaHUSD).

JIaGopatopHnas pabota Ne 4. «BnusHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktuyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISIMNA Pa3HBIX BUIOB PACTCHHI».

Tema 4. Coo01miecTBa U IK0JIOTHYECKHE CHCTEMBI.

Coo0r1ecTBO Opranu3MoB — OuoteHo3. CTpyKTypbl OMOTICHO3a: BUI0BAsI, IPOCTPAHCTBCHHAS,
Tpoduueckas (nmumieBast). Buapi-nomuHanTel. CBsi3u B OHOIICHO3E.

Okonornyeckue cuctembl (9kocuctemsl). [lonsTHe 00 »3KocucTeMe M OHOTEOICHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTHI SKOCUCTEMBI: IPOAYIIEHTHI, KOHCYMEHTHI, penyleHTsl. Kpyrosopot
BEIIECTB M IOTOK SHEPTHH B dKocucTeMe. Tpoduieckue (MUIEBbIe) yPOBHH IKOCUCTEMEL. [InieBbie
nenu u cetd. OCHOBHBIE IOKAa3aTeNM JKOCHCTEMBI: OHoMacca, MPOIYKIHUS. OKOJIOTUYECKHE
NUpaMHUIbl: TPOAYKLIUH, YHMCIEHHOCTH, Ouomacchl. CBONCTBa 3SKOCUCTEM: YCTOWYUBOCTb,
camoperymsnus, pazputue. Cykieccusl.

[Ipupoansie »KOCHCTEMBI. OJKOCHCTEMBI 03€p M peK. ODKOCHCTeMa XBOWHOTO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOOoIKocHcTeMbl. buonorndeckoe u
XO3SCTBEHHOE 3HAUCHHE arpOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpazue kak (akTop ycTOoWYuBOCTH IKOCHUCTEM. CoxpaHeHHe OHWOJOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. 1. Bepnaackoro o 6uocdepe. ['panutisi, coctaB u cTpykTypa ouochepsr. XKupoe
BemecTBO U ero ¢pyHkuu. OcoOeHHOCTH Onocdephl Kak TI00aIbHOM IKOCUCTEMBIL. J(MHaMIdeckoe
paBHOBecHe U oOpaTHasi cBsI3b B buocdepe.

KpyroBopoTsl BemiecTB M OHOTEOXMMHYECKHE IIMKIBI JJIEMEHTOB (yryiepoja, as3ora).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Onochepe 3emmu. AHTpororeHHbIe U3MeHeHus B Ouocdepe. ['mobanpHbIe
9KOJIOTUUYECKHE MPOOIEMBI.

CocymiecTBoBaHue mpuUpo bl U yenoBedecTBa. CoxpaHeHne OMOpa3HOOOpa3us Kak OCHOBA
ycroiunBoctu 6uocdepsl. OcHOBA palOHATIBHOTO YIPABIEHUS MPUPOJHBIMU pPECypcaMHM U HX
ucnoJib3oBanue. J{oCTikeHus OUOIOTHH U OXPaHa MPUPO/IbI.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

Tabmumsr u cxembl: «[lumessie nenu», «buoneHo3: coctaB u cTpykrypa», «l[Ipupoansie
coobmectBa», «llemu mnuranus», «Okojoruyeckas mnupamuaay, «buochepa u yenoBex»,
«JKocHUCcTEMa IUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTeMa XBOMHHOTO Jyecay, «bruoieHo3 Bogoémay,
«ArpoueHo3y, «IIpumepHble aHTPOTIOTEHHbIE BO3ACUCTBUS HA MIPUPOAY», « BaskHelITne HCTOUYHUKHI
3arpsi3HEHUsl BO3[yXa M TPYHTOBBIX Boa», «llouBa — BakHelimas cocraBisiomias Ouochepb»,
«®DakTopsl Aerpaganuu mnousy, «llapuukoeiit apdexTy, «PakTopbl paAOAKTUBHOTO 3arps3HEHUs
ouoceps», «O0mas crpykrypa duocdepsi», «Pacmnpocrpanenue xxu3nu B 0uocdepe», «O30HOBbII
sKpan ouocdepri», «Kpyroopot yriaeposaa B Ouocdepe», «KpyroBopot azoTa B mpupoe».

O6opynoBanHue: MOJeNb-anIuInKaus « TunuyHbsle OMOLeHO3bI», Tepbapuil «PacTutenbHbie
coobuiecTBa», KoJlekuu «buoneHos3», «Bpeaurenn BaKHEHIINX CENbCKOXO3AHCTBEHHBIX
KyIbTyp», TepOapud H KOJUIEKIWM PpACTeHHH M JKHUBOTHBIX, MPHUHAUICKANINE K Pa3HBIM
9KOJIOTHYECKUM TpynnaMm ofHoro Bujaa, Kpachas kuura Poccuiickoit @eneparnun, n3o0paxeHus
OXpaHSIeMbIX BHJIOB PACTEHUI U JKUBOTHBIX.
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[NTAHUPYEMBIE PE3VYJIBTATBI OCBOEHU A ITPOI'PAMMBI 110 BUOJIOTUN HA
BA30OBOM YPOBHE CPEJHEI'O OBIIET'O OFPA3OBAHUA

Cornacho ®I'OC COO, ycraHnaBnuBaroTCsl TpeOOBaHMS K pe3yiabTaTaM OCBOEHUS
00y4aromuMHCs MpPOrpaMM CpeaHero oOmiero oOpa3oBaHMs: JMYHOCTHBIM, METANPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JIMYHOCTHBIX pE3YJIbTATOB OCBOEHUSA NpeameTa «bHOJIOrusS» BbIIEICHbI
CJIEIYIOLIME COCTABIISIONINE: OCO3HAHUE 00YJAIOITUMUCS POCCUHUCKON TPaXKJaHCKON MICHTUYHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIIPENIEIICHHUIO, HAIMYUE MOTUBALMH K
o0y4eHnt0 OMOJIOTHH, TIeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCXKIICHHI JIMYHOCTH Ha OCHOBE
KIIIOYEBBIX IIGHHOCTCfI U UCTOPUUYCCKUX Tpa)muuﬁ PasBUTUA OMOJIOTMYECKOTO 3HaHUuA, TOTOBHOCTb U
CIOCOOHOCTH O0YyYarOMIMXCS PYKOBOJCTBOBATHCSA B CBOEH JIEATEIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPHUCYIIMMHM CHCTEME OMOJIOTMYECKOTO0 O0pa30BaHHs, HAJIWYHE SKOJIOIMYECKOIo
IIpaBOCO3HAHM, CHOCOOHOCTH CTaBUTH EJIN U CTPOUTH )KU3HCHHBIC IIJIAHBI.

JImgaHOCTHEIE pPE3YJIbTAaThl OCBOCHHUSA IIPCIAMETA «bnonormsy JOCTUT'AaOTCA B CIUHCTBEC
qu6HOI\/’I M BOCITMTAaTEIbHOM ACATCIIBHOCTH B COOTBCTCTBHU C TpPpaAUIHOHHBIMUA pOCCHfICKHMH
COOUOKYJIBTYPHBIMHU, HCTOPUYCCKUMU H AYXOBHO-HPABCTBCHHBIMH LCHHOCTAMH, MNPUHATBIMH B
oOuiecTBe MpaBWIaMH U HOPMaMHU TOBEJIEHUS M CIOCOOCTBYIOT MpoIleccaM CaMOTIIO3HAHMS,
CaMOBOCIIMUTAHUA W CaMOpPAa3BUTHA, Pa3BUTHUA BHYTpeHHeﬁ MO3UIUKU JITUMYHOCTH, TMATpHUOTH3MA,
YBaXXEHUs K 3aKOHY WM IIPaBOIOPAAKY, YEIOBEKY Tpyda MU CTaplIeMy IIOKOJICHHIO, B3aUMHOIO
YBaXXCHUA, 6epe>I<Horo OTHOIICHUA K KYJIbTYPHOMY HACJICIAUIO U TpaJuIsAIM MHOTIOHAIIMOHAJIBHOTO
Hapoja Poccuiickoit denepannu, IpupoJIe U OKPYKaroIIeH cpee.

JIM4HOCTHBIE PE3YyNbTaThl OCBOEHUS ydeOHOTO mpeamera «buosorus» AOHKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOICTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIINEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIUM, MMO3UTUBHBIX BHYTPCHHHUX YOCKICHUM,
COOTBETCTBYIOIIUX TPATUIUOHHBIM LIEHHOCTSM POCCHICKOT0 00OIIeCTBa, pacIIMpEeHNE KU3HEHHOTO
OTIbITa M OIBITA JESITELHOCTH B MPOLIECCE PeaTu3allii OCHOBHBIX HAaNpaBlIEHUI BOCIUTATENBHOMN
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh ~ TPAKJIAHCKONW MO3MIMM  OOydalllerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)X€HUE 3aKoHa U
MIPaBOIIOPSIIKA;

FOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEIHHOCTU MPHU CO3JaHUU Y4€OHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHITOJHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OMPEEINIATH COOCTBEHHYIO MTO3HUIINIO IO OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOU
KU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOMX ACUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSAMH, KYJIbTYPHBIMU [ICHHOCTSIMU M COIIMANIBHBIM MOJI0OKEHHEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJTHEHUSI Y4EOHBIX,
MMO3HABATENbHBIX U UCCIIEIOBATEIBCKHUX 3a/1a4, YBAXKUTEIBHOTO OTHOLIEHUSI K MHEHUIO ONIIIOHEHTOB
pU 00CYX/IEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIBbHOCTH;

2) MaTpHOTHYECKOI0 BOCIIUTAHNSA:

c(hOpPMUPOBAHHOCTh POCCUNCKON Tpa)IaHCKON WACHTUYHOCTHU, MATPUOTH3MA, YBAKEHHS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepes PoauHoM, rop1ocTy 3a cBoi Kpail, ceoro Poauny,
CBOU S13bIK U KYJBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHAJILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACIIEIUIO U MaMSITHUKAM TPUPOIbI, TOCTHKEHUSIM
Poccun B Hayke, HICKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;
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CIIOCOOHOCTH OIICHUBATh BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBIICHUE U pa3BUTHE OMOJIOTHUH,
IMOHMMAaHMSI 3HAYCHUSI OMOJIOTUH B IO3HAHUU 3aKOHOB MPUPO/IbI, B )KM3HU YEJI0OBEKA U COBPEMEHHOTO
0O0IIIECTBA;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTD K CITY)KCHHIO U 3anute OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO TTOBEICHHS;

CIIOCOOHOCTH OIICHUBATHh CUTYAIUIO M MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAUTENSM, CO3JAaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUHU C TPAIULIMAMU Hapo 0B Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHHE SMOITMOHAIBHOTO BO3ICHCTBUS )KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP&KEHHIO B pPa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE TMPOSBIATH
KadecTBa TBOPUYECKOW JIMIHOCTH;

5) ¢pusuveckoro Bocnuranus, GOPMUPOBAHUS KYJIbTYPbI 310POBbSI M IMOLMOHAIBHOI'0
0/1aronosy4us:

MMOHMMAaHHWE U pean3alus 3I0POBOT0 MW 0e30macHOro o0pa3a KU3HU (37J0pOBOE MHUTAHHE,
coOirofiecHHe TUTHMEHWYECKUX MpaBWJI U HOPM, COAlaHCUPOBAHHBIM pEXHUM 3aHATHI U OTIbIXa,
perynspHas pu3ndeckas akTUBHOCTb), O€peKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (pM3UUECKOMY U TICHXHYECKOMY 37I0POBBIO;

MMOHMMAaHKe EHHOCTH MPaBU HHIUBUAYATIBHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEICHUS
B CUTYalUAX, YTPOXKAIOIIUX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUI M HENpPUATUS BPEOHBIX NPUBHIYEK (YHOTPEOIEHHUS aJIKOTOJIA,
HapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/Y, OCO3HAHKE LIEHHOCTU MacTepCTBa, TPYAOTI00HeE;

FOTOBHOCTh K aKTUBHOW JIESTEIHHOCTH TEXHOJOTUYECKOW U COLIMAIBLHOM HAIlpaBICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTD;

HWHTEpEC K pa3au4HbIM cdepaMm NpodhecCHOHATBHON IesTeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOpP Oynyiiel mpodeccuu u peann3oBbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHUIO Ha MPOTHKEHUH Beel
KU3HU;

7) 3KOJIOrN4YeCcKOro BOCIUTAHUA:

9KOJIOTHYECKU 11eJ1ec000pa3Hoe OTHOIICHHE K MPUPOJE KaK MCTOYHMKY JKU3HH Ha 3emIe,
OCHOBE €€ CyILIeCTBOBAHUS;

MOBBIIIIEHUE YPOBHSI SKOJOTMYECKOW KyIbTyphl: MPUOOpPETEHHE OMbITa TIAHUPOBAHUS
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/ibl;

OCO3HaHHKE TTI00aJTBbHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel UX pelieHus;

CIOCOOHOCTH MCIIONIb30BaTh MPUOOpPETaeMble MIPH U3YUYEHUN OMOJIOTUH 3HAHUS U YMEHUS MTPU
penieHnn mpoOIeM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOJIONOIH30BAHUEM (COOMIOCHUE TPABHII
MOBEJICHUS B MPUPO/IE, HAMPABIICHHBIX HA COXPAaHEHHE PABHOBECHUS B SKOCHCTEMAX, OXPaHy BUOB,
IKOCUCTEM, OHochepsl);

AKTUBHOE HEMPUATUE IEHCTBUN, IPUHOCAIINX BPE OKPYKaroIIel MPUPOIHOM cpesie, yMEHUE
MIPOTHO3UPOBATH HEOJIArOMPUATHBIE SKOJIOTHYECKUE TOCIEACTBHS MPEANPUHUMAEMBIX NTEHCTBUN U
NpeA0TBPAILATh UX;
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HaJM4ue Pa3BUTOrO HKOJIOTUYECKOTO MBIIUIEHHS, S3KOJIOIMYECKOM KyJbTYphl, OIIbITa
JESITEIbHOCTH ~ JKOJIOTUYECKOM  HAIpaBJIE€HHOCTH, YMEHHsS  PYKOBOACTBOBAaTbCA MMM B
[I03HABATEIbHOW, KOMMYHHUKaTMBHOM M COLMAJIbHOM IIPAaKTUKE, TOTOBHOCTHM K Y4YacTHIO B
IIPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HAIIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKM M OOLIECTBEHHOW IpPaKTUK{, OCHOBAHHOTO Ha JAMajore KyJbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPUICHCTBOBAHUE SI3IKOBOM M YMTATEIbCKOM KyJIbTYphl KaK CpPEICTBAa B3aUMOJEHUCTBUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenupuKd OHOJOTUM KaK HayKH, OCO3HaHHs €€ pojau B (OPMUPOBAHUU
palMOHAIBLHOTO HAYYHOI'O MBILIUICHHUS, CO3JaHUM IIEJIOCTHOIO NPEACTaBIEHUS 00 OKpY)KaroleM
MHpE KaK O €IMHCTBE MPUPO/Ibl, YeJIOBeKa U 0OIIeCcTBa, B TO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEN
U peleHuy NpooIeM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOEeKIEHHOCTh B 3HAUMMOCTH OHWOJIOTHUHU ISl COBPEMEHHOM NMBHJIM3ALUU: OOecredeHus
HOBOTO YpPOBHSI DPa3BUTHS MEIUIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJOIHH, CHOCOOHBIX
pelarh pecypcHble MpoOJIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA IyTeH BBIXOJA U3 TJI00AIbHBIX
9KOJIOTMUECKUX MpobieM U oOecrieueHus: nepexoja K yCTOMYMBOMY Pa3BUTHIO, PALMOHATLHOMY
MCIO0JIb30BAHHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHKIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKUX 3HAHUN B IIEJSAX MOBBIIMICHUS O0Ien
KYJIbTYpbl, €CTECTBEHHO-HAay4HOM TIPaMOTHOCTH, KaK COCTaBHOM 4YacTh (yHKIIMOHAJIbHOU
rpaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

IIOHMMAaHUE CYIIHOCTHM METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B ECTECTBCHHBIX HAayKax,
CIOCOOHOCTH  MCIIOJIB30BaTh IOJIydaeMble 3HAHMA [UId aHaiu3a W OOBSICHEHUS SIBJIECHUHN
OKpPYXAIOIIEr0 MHUpa M MPOUCXOIAIIMX B HEM WM3MEHEHUWH, yMeHHe JenaTb OOOCHOBaHHbBIE
3aKJIIOYEHUSI HA OCHOBE HAay4YHbBIX ()aKTOB U MMEIOLIUXCS JAaHHBIX C LEJIBIO OJYyYEHU s JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSATENBHO MCII0JIb30BaTh OMOJIOTUYECKNE 3HAHUSA VIS pEIIeHUs TpoOIeM
B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAHME LICHHOCTU HAYYHOM AEATEIbHOCTH, T'OTOBHOCTb OCYIIECTBIIATH IPOCKTHYIO H
HCCIIEIOBATENIbCKYIO AEATEIbHOCTh MHIMBUIYAIBHO U B IPYIIIE;

TFOTOBHOCTb M CHOCOOHOCTh K HENpPEpbIBHOMY OOpa30BaHMIO M €aMOOOpa3OBaHHUIO, K
aKTUBHOMY IIOJYYEHHIO HOBBIX 3HaHUM 10 OHOJOIMH B COOTBETCTBMM C JKU3HEHHBIMU
MOTPEOHOCTSAMH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeaqMeTHble pe3yibTaThl OCBOEHHMsS y4yeOHOro mnpeamMera «bHOJOrHs» BKIHOYAIOT:
3HauMMble 11 (OPMHUPOBAHHS  MHUPOBO33PEHHUS  OOy4arOIUXCA  MEXAUCLUIUIMHAPHBIE
(MexnpeaMeTHble) oOlIeHayYHbIe OHATHUS, OTPAXKAIOIIKE EJOCTHOCTh HAYYHOM KapTHHBI MUpa U
creun(uKy METO/J0B IO3HaHUs, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEprus,
sBJICHHE, MTPOLIECC, CUCTEMA, HAYYHBIN (DAaKT, IPUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPH,
ucclieloBaHNe, HaOJI0eHUe, W3MEpPEeHUe, SKCHEPUMEHT U JPYIHX), yYHUBEpCalbHble YydeOHbIE
neWicTBuss  (IO3HaBaTelNbHbIE, KOMMYHUKaTUBHBIE, peryjisTHBHBIE),  oOecreynBaronue
¢dopmupoBaHue (QYHKIMOHAIBHOW T'PaMOTHOCTH M COLMAJIBHOM KOMIIETEHIIMM OOy4arolmMuXcs,
CMOCOOHOCTh 00YUAIOIIUXCSI UCIIOIB30BaTh OCBOCHHBIE MEKIUCLUIUIMHAPHBIE, MUPOBO33PEHUECKHE
3HaHUS U YHUBEpCalbHbIC yueOHble JeMCTBUS B TIO3HABATEILHON U COLIMAJILHON MPAKTHKE.

MeranpeaqMeTHble pPe3ylbTaTbl OCBOCHHUS IPOrpaMMbl CpeIHEro ooOmiero o0pa3oBaHUs
JOJIKHBI OTPAXKATh:

OByageHne YHMBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a30BbIe JJOTHYECKHE TEHCTBUS:
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CaMOCTOATENIBHO (HOPMYIMPOBATh W AaKTyaJM3UpOBaTh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIIOJIb30BATh MIPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS (aHaJIN3a, CUHTE3a,
CpaBHEHHUS, KJIaccupuKaImy, 00001eHNs ), pACKPBIBATH CMBICII OMOJIOTMYECKUX MMOHSATUH (BBIICTIATH
WX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C APYTUMH MO HATUSMHU);

ONpEeNeNsATh IeJU JeATeTbHOCTH, 3a/laBas MapaMeTpbl W KPUTEPUU HX JIOCTHKCHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIHHOCTH C MMOCTABICHHBIMU IICJISIMH;

WCII0JIb30BaTh OHMOJIOTUYECKHE TOHATHS JUIsl OOBsSCHEHUS (AKTOB W SBJICHUN >KHBOU
MIPUPO/IBI;

CTPOUTD JIOTUYECKUE PACCYKJICHUS (MHIYKTUBHBIC, ICTyKTUBHbIC, 10 AHAJIIOTHUH ), BBISBIISATH
3aKOHOMEPHOCTH W TMPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH BBIBOIBI U
3aKIJIIOUEHUS;

MIPUMEHSATh CXEMHO-MOJICNIbHBIE CPEICTBA ISl TMPEACTABJICHHUS CYIIECTBEHHBIX CBS3ed W
OTHOIIIEHUH B HW3YYaeMBIX OHMOJIOTHMUYECKHMX OOBEKTax, a TaKkKe MPOTUBOPEUMH PA3HOTO pO/a,
BBISIBJICHHBIX B PA3JIMYHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MAaTEPHAIBHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBBI B JESATEIHHOCTh, OIICHHUBATh COOTBETCTBHE PE3YyIbTATOB IICIISM,
OIIEHUBATh PUCKHU MOCIIECJACTBUH ICITEIHHOCTH;

KOOPAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHUSX pPEATbHOTO, BUPTYAIHHOTO U
KOMOMHHPOBAHHOTO B3aMMOICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIIEA0BATEIbCKHE ICHCTBHSA:

BJIaJIETh HaBbIKAMU Yy4eOHO-UCCIIEIOBATENLCKON M TMPOEKTHON AEATENbHOCTH, HaBBIKAMH
paspelieHus MmpoOsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOMCKY METOJOB
pelIeHUs MPaKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB ITO3HAHUS;

WCIOJIb30BAaTh pAa3IUYHbIe BUIbl JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHHUSA, €ro
UMHTEpIpEeTaly, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4YE€OHBIX CHUTYyalUAX, B TOM YHUCIE MpU
CO3JaHUU YYEOHBIX U COIMAIIbHBIX MPOEKTOB;

(hopMHpOBaTh HAy4YHBIM TUI MBIIUICHUS, BJIaJE€Th HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7aud B 0OpPA30BATENIbHON JEATEILHOCTH U
KU3HEHHBIX CUTYalHIX;

BBISIBIISITH IPUYMHHO-CJICICTBEHHBIE CBA3H U aKTyaJIM3UPOBATh 3a/1a4y, BbIJIBUTaTh TUIIOTE3Y
e€ pelieHus, HaX0AUTh apTYMEHTHI JJIsl JOKa3aTeNbCTBA CBOMX YTBEPXKICHUH, 3a1aBaTh MapaMeTphl
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOJTYYCHHBIE B XOJI€ PEHICHUS 3a/laui Pe3yIbTaThl, KPUTUYECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IIEJICHAIIPABJICHHBIN MOUCK MEpPeHoca CPEeACTB M CIIOCOOOB JEHCTBUS B
podecCHOHANBHYIO CPENY;

yMeTb TEPEeHOCUTh 3HaHWA B  TIO3HABaTeNbHYKD U  MPaKTUYECKylro  olnactu
KU3HEAEATEIIbHOCTH;

yYMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE HWJEH, MpeajaraTb OpPUTMHAIbHBIE TOJAXOJbl W PEIICHHs, CTaBUTh
MpoOIeMbl U 33/1a4H, IOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IWYHBIX HCTOYHHKAX HHPOpMAIUU (TEKCTe y4eOHOro mocoOwus,
HAyYHO-TIOMYJISIPHON JUTepaType, OMOJIOTHYECKUX CIIOBApSAX W CIPABOYHUKAX, KOMITBIOTEPHBIX
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0a3ax JaHHBIX, B VIHTepHeTe), aHAIM3UpPOBaTh HWH(POPMALHUIO DPA3IUYHBIX BHIOB U (OpM
MPEJCTaBICHUS, KDUTUYECKU OLIEHUBATH €€ TI0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(dopMynupoBaTh 3ampochl M MPHUMEHSATh pa3IMYHBIE METOJbl NpPU TIOMCKE M 0TOOpe
Ouonorudeckoit HHGopMaIul, HeOOXOIUMOM TSl BHITIOJIHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJB30BAaHUA WH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BBIOMpPATh ONTUMAIBHYIO (QOpMYy MpEnCTaBICHHUS OHMOJIOTHYECKON
nHpopManuu (CXeMbl, TpaduKu, TUarpaMMbl, TaOJIHIbI, PUCYHKU U IPYTOE);

WCIIONb30BAaTh HAYYHBIM S3BbIK B KAayecTBE CPEIACTBA TNpU paboTe ¢ OHOIOTHYECKOM
nHbOpMaNKell: MPUMEHATh XUMHYECKHe, (PU3MYecKne M MaTeMaTW4YecKHe 3HAaKd M CHUMBOJIBI,
dbopmynel, abOpeBUATYpy, HOMEHKJIATYPY, WCIOJIB30BaTh MW MpeoOpa3oBhIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIAJICTh HABBIKAMHU PpACIIO3HABAHUS W 3amUTHl  MHpOpMaruyu, WHHOPMAIMOHHON
0€30MacCHOCTH JTUYHOCTH.

Ogiaienne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

1) obmenmue:

OCYIIECTBIISITH KOMMYHHUKAIMH BO BCEX cepax )KU3HHU, aKTHBHO YIaCTBOBATH B THAJIOTE HUITH
JMCKYCCHH TIO CYIIECTBY 00CYX/IaeMOW TeMbI (YMEHHE 331aBaTh BOIPOCHI, BEICKA3bIBATh CY)KICHHS
OTHOCHTEIIHO BBITIOJHEHHS TpeylaraéMoi 3a/laud, YYUTHIBaTh HMHTEPEChl M COTIACOBAaHHOCTH
MO3UIHIA APYTUX YIACTHUKOB JTHAIIOTA WITH TUCKYCCHUH );

pacrio3HaBaTh HeBepOAIbHBIE CPECTBA OOIICHNS, TOHUMATh 3HAYEHUE COIMAIbHBIX 3HAKOB,
MPENOChUIOK BO3HUKHOBEHUS! KOH(DIMKTHBIX CHTYallMd, YMETh CMST4aTh KOHQIIUKTBI U BECTH
MIePETOBOPEI;

BJIAJETh PA3JIMYHBIMU CHOCOOaMH OOIIEHUS W B3aWMOJCHCTBHS, MOHMMATh HAaMEPEHUS
APYTUX JIIOAEH, MPOSBIATH YBAXHUTEIHFHOE OTHOIIEHHE K COOECEJHHKY M B KOPPEKTHOH (opme
(OpMyIHpPOBATH CBOHM BO3PAXKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMeCTHAasI 1eSITeTbHOCTD:

MOHUMATh M HCIIOJBb30BaTh NMPEUMYINECTBA KOMAaHIHONW M MHIMBUIYaJbHON pabOTHI MpH
penieHny OMOJIOTHYECKOH MpOoOsIeMbl, 000CHOBBIBaTh HEOOXOJMMOCTh TPHUMEHEHUS T'PYIIOBBIX
(dbopM B3auMOAEHCTBHUS NIPH PELICHUH yIeOHOH 3a1a4H;

BBIOMpATh TEMAaTHKy M METOIbl COBMECTHBIX JCHCTBHH C y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOr0 WieHa KOJUICKTUBA,

NPUHUMAThH eI COBMECTHOM JICSITEbHOCTH, OPTaHN30BBIBATh M KOOPMHUPOBATH JICHCTBHS
10 €€ TOCTHKEHUIO: COCTABIIATH IIJIaH JICHCTBUIMA, PaCIpeieNIsiTh POJIU C y4ETOM MHEHHUI YYaCTHHKOB,
00CYXIaTh pe3yabTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KAYECTBO CBOETO BKJIA/IAa M KAXKIOTO y4aCTHUKA KOMaHIbI B OOIINI pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIC MPOEKTHI, OLIEHHBATH WAEU C TO3UIMM HOBHM3HBI, OPUTMHAIBHOCTH,
MPaKTHYECKON 3HAYMMOCTH;

OCYILECTBIIATH MO3UTUBHOE CTPATErNYECKOE MOBEICHUE B PA3IMYHBIX CUTYAIUSIX, POSIBIISATh
TBOPYECTBO M BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

OBiiaieHNe YHHBEPCATbHBIMU PeryJsiTHBHbIMH e CTBUAMU:

1) camoopranu3amus:

HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUSI JIJIs BBISIBIICHHS IPOOJIeM U UX PeLIeHHs B dKU3HEHHBIX
U Y4eOHBIX CUTYaIHSIX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHWU LIEJIEBbIe U CMBICIOBBIE YCTAHOBKHU B CBOUX
JNEUCTBUSAX M TOCTYNKax IO OTHOLICHWIO K >KMBOH NHpPUPOJE, CBOEMY 370POBBIO M 310POBBIO
OKpYXKaroIlnX;
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CaMOCTOSITEJIBHO OCYIIECTBIIATh I103HABATEIbHYIO JESITEIbHOCTb, BBISIBIATH IPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHbIEC 33aJ]aull B 00pa30BaTEIbHON NESTEIBHOCTH M )KMU3HEHHBIX
CUTYaLUsIX;

CaMOCTOSITEIIBHO COCTABJIATH IJIAH PEHICHUsSI MPOOJIEMBI C Y4ETOM HMMEIOLINXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JIeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (DOPMUPOBAHUIO M TPOSBICHUIO IIUPOKOW IPYAUIIMU B Pa3HBIX 00IACTAX
3HAHMUH, TOCTOSTHHO MOBBIIATh CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JESITEIBbHOCTb, OLIEHHWBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HaBBIKAMH MO3HABATEJIbHON peQuIeKCUM KaK OCO3HAaHHUS COBEpPLIAEMbIX ACUCTBUM U
MBICIIUTEIBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, NCIOJIB30BaTh NMPUEMBI pediaeKcuu s
OIIEHKH CUTYalllH, BBIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX IPU aHAIHU3€ Pe3yJIbTaTOB AESITEIbHOCTH;

3) npuHsATHE CEOs1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4eJ0BeKa.

INNPEJMETHBIE PE3YJIbTATDBI

[IpeameTHBIe pe3ynbTaThl ocBoeHUs mporpamMbl COO mo O6uosnoruu Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crenupuyeckue st yuyeOHoro mnpeamera «buosorus» HaydHble 3HaHUS, YMEHHs U
crnocoObl AEHCTBHM IO OCBOCHUIO, MHTEPIIPETALIMH U TPE0OPA30BAHNIO 3HAHUM, BUJIbI AEATEIBHOCTH
I10 MOJIyYEHHUIO HOBOTO 3HAHUS U NIPUMEHEHUIO 3HAaHUH B pa3IMuYHbIX YUEOHBIX CUTYallUsAX, a TAKKE
B PpEIbHBIX >H3HCHHBIX CUTyalUsX, CBA3aHHBIX ¢ Ouojoruei. B mporpamme mnpeaMeTHble
pe3yibTaThl MIPEICTABICHBI 110 T01aM 00y4eHusl.

IIpenmeTtHble pe3yabTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 10 knacce nomxHbI
OTpaxkartb:

C(OPMHUPOBAHHOCTh 3HAHUH O MECTE W PpOJU OHUOJIOTUM B CHUCTEME HAy4HOI'O 3HAHMS
€CTECTBEHHbIX HAayK, B ()OPMUpPOBAHHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUpPA U
Hay4HOTO MHPOBO33PEHMsI, O BKJIQJE POCCHUMCKHUX U 3apyOexkHbIX Yy4EHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEp)KaHHE OMOJIOTMYECKUX TEPMUHOB M MOHATHUI: KU3Hb, KIIETKa,
opranusM, MeTaboau3M (0OMEH BEIECTB U MPEeBpallleHue YHEPTUH), TOMEOCTa3 (caMoperymnsius),
YPOBHEBas  OpraHu3alnys  JKHUBBIX  CHUCTEM, CaMOBOCIIPOU3BE/ICHUE (penpoykuus),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHE u3JaraTh OHMOJIOTHYECKHE TeOopuH (KJIETOYHas, XpPOMOCOMHas, MYyTal[MOHHasd,
LEHTpaJIbHAs JOIMa MOJIEKYJIsipHOi Onosorun), 3akousl (I'. Mennens, T. Moprana, H. 1. BaBunosa)
U ydeHus (0 LeHTpax MHOrooOpasus M MPOUCXOKACHUS KylIbTypHbIX pacteHuid H. . BaBuiona),
OTIPEAEIATh TPAHULBI UX TPUMEHUMOCTH K JKMBBIM CHCTEMAaM;

YMEHHUE BIaJleTh METOJaMM HAay4yHOIO IMO3HAaHHUS B OMOJOrMU: HaONIOJECHUWE U OMNMHCAHUE
KHUBBIX CUCTEM, TIPOLIECCOB U SIBIICHUH, OpraHU3alus U MpoBeAeHNEe OHOIOTHYECKOT0 SKCIIEPUMEHTA,
BBIIBUKEHHE TUIIOTE3bI, BBISBICHHE 3aBUCUMOCTH MEX/Ty UCCIIEAYEMbIMU BETMUYUHAMHU, OOBSICHEHUE
IIOJIYYEHHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX HAYUHBIX TOHATHH, TEOPHIl U 3aKOHOB, YMEHHE J€NIaTh
BBIBO/IbI HA OCHOBAHUH TIOJYYEHHBIX PE3YJILTATOB;
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YMEHHE BBIIEIATH CYIIECTBEHHbIE IPU3HAKU BHPYCOB, KIETOK IMPOKAPUOT U 3YKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MpPOIIECCOB: OOMEHA BEILIECTB U
MpEeBpaIlleHUs] SHEPTUM B KIETKe, (DOTOCHHTE3a, IJIACTUYECKOTO M SHEPreTHYECKOro OoOMeHa,
XEMOCUHTE3a, MHUTO3a, MEH03a, OIUIOAOTBOPEHUS, Pa3MHOXKEHUS, WHAWBHIYaIbHOTO pPa3BUTHS
opraHusma (OHTOTEHE3);

yYMEHHUE TPUMEHSATH MOJTydeHHbIE 3HAHUS Uil OOBSICHEHUS OMOJOTMYECKUX IPOLIECCOB U
SIBIICHUM, JUIS MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KHU3HM C IIEIHI0 00ECTICeYCHUS
0€30IaCHOCTH CBOETO 3/I0POBBSI M 3I0POBBS OKPYKAIOLINX JIO/ICH, COONIOICHUS HOPM T'PAMOTHOTO
MIOBEICHHUSA B OKpPYKaloLeHd NpPUPOIHON cpene, MOHMMaHUE HEOOXOJIUMOCTH HCHOJIb30BAHUS
JOCTUXKEHUM COBPEMEHHOW OMO0JIOTUN U OMOTEXHOJIOTUH JUIsl PALIMOHAJIBHOTO MTPUPOI0TI0Ib30BaAHUS;

YMEHHE pellaTh »JJIEMEHTapHbleé TE€HETUYECKHE 3aJaud Ha MOHO- U JAUrHOpUAHOE
CKpeIllMBaHNE, CLIEIUIEHHOE HACJIE0BaHUE, COCTABIISITh CXEMbl MOHOTHOPUTHOTO CKPEIIMBAHUS TS
Mpe/IcCKa3aHMsl HacIe0BaHNs IPU3HAKOB Y OpPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U IpakTHUecKWe paboThl, cOOMI0aTh MpaBHia IMpPH
paboTte ¢ yueOHBIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE KPHUTHYECKHA OIICHHUBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO OHOIOTUYECKOTO
COJIep’KaHHus, BKIIIOYAIOUIYI0 IICEBJIOHAYYHbIE 3HAaHWA W3 PaA3IUYHBIX HCTOYHUKOB (CpelacTBa
MaccoBOM MHGOpMaIMK, HAYYHO-TIOMYJISPHbIE MaTepuaibl), dTHUECKHUE AaCMEKThl COBPEMEHHBIX
HCCIICOBAHNM B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CcO37aBaTb COOCTBEHHbIE MHCbMEHHbIE U YCTHbIE COOOmIeHHs, o00o00mas
OMOJIOTHYECKYI0 WH(POPMAIINIO U3 HECKOJIBKIX NCTOYHUKOB, TPAMOTHO MCIIOIB30BaTh IOHSATHIHBIN
amnmapaT OMOJIOTHH.

IIpenmeTHble pe3ynbTaThl OCBOEHHs ydeOHoro mpeamera «buosiorus» usydyaemble BO 2
CEMECTpE JOJKHBI OTPaXKaTh:

C(OPMHUPOBAHHOCTb 3HAaHMM O MecTe€ M POJIM OMOJOTMHM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa U
Hay4HOTO MHPOBO33PEHMsI, O BKJIAJE€ POCCHUMCKHUX U 3apyOexkHBIX Yy4EHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, pyHKIMOHAIBHONW I'PaMOTHOCTH YeJIOBEKaA JUIs PELEHHs] dKU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COAEP)KaHUE OMOJIOIMYECKUX TEPMUHOB U MOHATHHA: BUJ, MOMYJIALUS,
reHO(OH/I, IBOJIIOLUS, JBIKYLUE CUJIbI ((PAKTOPBI) 3BONIOLMHU, IPUCIIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHUE, SKOJIOTMYECKHE (PAKTOPBI, FKOCHCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, PEAYLIEHTHI,
LeNH MUTaHUs, SKOJOruyecKas nupaMmua, obuoreoeHos, buocdepa;

yMEHuE Wu3naraTb OHoJoruyeckue Teopud (3BoronuoHHass Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpPHs IBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoapliieBoro cxojacrsa K. M.
bapa, uepenoBanus riaBHbIX HampasieHMd W myrteil sBomonuu A. H. CeBepuoBa, ydyeHus o
o6uocdepe B. . Bepnazickoro), onpenessaTe I'paHUALbl KX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHUE BIa/IleTh METOJaMH HAay4HOI'O IMO3HaHHUS B OMOJOrMU: HAOJIOJCHHWE U OIMCAHUE
AKHBBIX CUCTEM, IIPOLIECCOB U SIBIICHUI, OpraHu3anus 1 NpoBeeHne OM0JI0rHYECKOro SKCIEPUMEHTA,
BBIIBUKEHUE TMIIOTE3bl, BBISBIIEHUE 3aBUCUMOCTU MEXy UCCIIEAYEMbIMU BEIMUYMHAMHU, OOBSICHEHUE
MIOJIy4EHHBIX PE3yJIbTaTOB, UCIIOJIb30BAaHHBIX HAYUHBIX MOHATUN, TEOPUI U 3aKOHOB, YMEHUE JIENIaTh
BBIBO/Ibl HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBLIEIATH CYIIECTBEHHbIE NMPHU3HAKU CTPOCHMS OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
MOMYJISALUHI, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTEOLIEHO30B U HIKOCUCTEM, 0COOEHHOCTH
MIPOLIECCOB:  HACJIEJACTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOro o0TOOpa, BHI000pa3oBaHus,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, NEMCTBUS KOJOTHYECKUX (PaKTOPOB HA OpPraHU3MBI, EpeHOoca
BEIIECTB U NOTOKAa PHEPrUM B SKOCHCTEMaX, aHTPOIOTEHHBIX M3MEHEHMH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXUMHUYECKHX IIUKIOB B Onocdepe;

yYMEHHUE TPUMEHSTH MOJIydyeHHbIe 3HAaHUS Ui OOBSICHEHUS OMOJOTMYECKHX HpPOIECCOB U
SBIICHUM, JUIS MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHON KHU3HM C LIEJIbI0 00ecTIedeHus
0€30ITaCHOCTH CBOETO 3/I0POBbSI M 370POBbSl OKPY>KAIOLINX JI0/IeH, COOII0ICHUS HOPM T'PaMOTHOTO
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MOBEJICHUSI B OKPYXKAIOWIEH NPUPOJHONW cpene, MOHMMaHHE HEOOXOIUMOCTH HCIOJIb30BAHUS
JOCTHUXKEHUIM COBPEMEHHOM OMOJIOTMHU JUIs paliMOHAIIBHOTO IIPUPOI0NI0Ib30BaHUS;

YMEHHME pellaTh 3JeMEHTapHble OHOJIOTMYECKME 3a/lauM, COCTABJISITh CXEMbl IepeHOca
BEILIECTB U HEPIUH B IKOCUCTEMaxX (IL[EeMU MUTAHUS);

YMEHHUE BBINOJHATH JTAOOPATOpHBIE M TPAKTHYECKHE paboThl, COOM0OATh IMpaBHia TPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

YMECHHE KPUTHYCCKH OIICHUBATh W HMHTEPIPETUPOBATH WHEOOPMANUIO OHOJOTHIECKOTO
COJIEp’KaHus, BKIIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HCTOYHHKOB (CpEACTBa
MaccoBoW HWH(OpMaIuM, HAYYHO-TIOMYJISIPHBIE MAaTepuajbl), paccMaTpuBaTh TJ00aIbHBIE
HKOJIOTUYECKHE TPOOIEMbl COBPEMEHHOCTH, (DOPMHPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

yMEHHE CO37]aBaTh COOCTBEHHBIE TIMCBMEHHBIE M YCTHBIE COOOIIEHUs, 0000Imas
OMOJIOTUUECKYIO WH(OPMAIHIO U3 HECKOJIHKUX MCTOYHUKOB, TPAMOTHO MCIIOJIH30BATh MOHATHIHBIN
anmapaT OMOJIOTHH.

[TepedyeHn 0OMUX KOMIIETEHITUM

OK O01. BreiOupars cnocoObl pemeHuss 3aaad  NpoPecCHOHAIBHON  AeATeIbHOCTU
MIPUMEHUTEIIFHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnosb30BaTh COBPEMEHHBIE CpEJICTBA IIOMCKA, aHAIW3a W HHTEpIpETalun
nHpopmauud M HMHOOPMALMOHHBIE TEXHOJOTUHU JUIsl BBINOJHEHHUS 3aJady MNpodeccroHaNIbHON
NesITeNIbHOCTH;

OK 03. [InanupoBaTh M peanu30BbIBATE COOCTBEHHOE MPO(ecCHOHAIbHOE U JUYHOCTHOE
pa3BHUTHE, MPEANPUHUMATEIBCKYIO NESATENIbHOCTh B MpOoQecCHOHANbHON cdepe, HCIOoIb30BaTh
3HAHMUS [0 MPAaBOBOM U (PMHAHCOBON I'PAMOTHOCTH B PA3IUYHBIX KU3HEHHBIX CUTYALIUAX;

OK 04. DddexTnBHO B3aUMOACHCTBOBATH U PAaOOTATh B KOJUICKTUBE U KOMAaH/IE;

OK 05. OcymiecTBisTh YCTHYIO U TUCBbMEHHYI0O KOMMYHUKAIUIO

Ha rocyJapCcTBEHHOM si3bike Poccuiickoit deaepannun ¢ y9eTOM 0COOCHHOCTEH COIUATLHOTO
U KyJIbTYpPHOTO KOHTEKCTa,

OK 06. ITposaBasiTh TpaXx TAHCKO-MATPHUOTHYECKYIO MO3UIINIO, JEMOHCTPUPOBATH OCO3ZHAHHOE
MOBE/ICHHUE Ha OCHOBE TPAJUIIMOHHBIX POCCUNCKUX JYXOBHO-HPABCTBEHHBIX IICHHOCTEH, B TOM UHCIIe
C Y4eTOM TapMOHHU3ALMU MEXKHAIMOHATIBHBIX W MEXPEIUTHO3HBIX OTHOIICHUN, NPUMEHSTh
CTaHJIapPThl aHTUKOPPYIIIHOHHOTO TIOBEICHUS;

OK 07. CopeiicTBOBaTh COXpPAaHEHUIO OKpYXKAIOIIEH Cpelbl, PecypcocOepeKeHHUIO,
MIPUMEHSTH 3HaHUS 00 U3MEHEHUH KIIMMaTa, IPUHIUIIEI OEPEXKINBOTO MPOU3BOACTBA, 3()(HEKTUBHO
JIeMCTBOBATh B UPE3BBIYAIHBIX CUTYALIUAX;

OK 08. Ucnons30BaTh cpeacTBa PU3NIECKOM KYJIbTYPBI 1151 COXpaHEHUs

U YKpEIJICHUS 3/I0pOBbS B Mpoliecce MpoPecCHOHAIBHON AESITENbHOCTH U MOJIEP>KaHus
HE00X0IMMOTO YPOBHSA (PU3MUECKOM MOArOTOBIEHHOCTH;

OK 09. TIlonb3oBaThcs MpodeccHoHaNbHOM JOKYMEHTAlMe Ha TOCYAapCTBEHHOM H
MHOCTPaHHOM SI3BIKAX).
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TEMATHYECKOE IINTAHUPOBAHHUE

1 cemecTp
KosnyecTBo yacos DJIeKTPOHHbIE
Ne (uudgposbie)
w/n HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbI Beero Kontpoabubie | [IpakTuyeckue 06pa3oBaTeILHbIe
padoThI padoThI pecypesI
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
bubmmoreka [{OK
2 JKuBbIe CHCTEMBI M MX OpraHu3aIus 1 https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 9 1 https://m.eds00.ru/7f41c292
4 KuzHenesTenbHOCTh KIETKH 4 ﬁtPtISJsI'I;I/(r)rTlZI;Z(EE)OrIJ/7 410292
5 Pa3MHOkeHNE 1 HTHANBUAYATHHOE Pa3BUTHE OPTraHU3MOB 5 1 Eggg_?ﬁ;?iioﬁﬂ 410292
6 HacneactBeHHOCTh M N3BMEHYMBOCTH OPraHU3MOB 9 1 0.5 E’[I/tlgg'?/(r);eeﬁs(iorﬁl7 410292
7 Ceneknus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 2 ﬁggg_?ﬁ;%ﬁiioﬁﬂ 416292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 32 1 3
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2 cemecTp

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne (uudgposbie)
HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Konrpoabnsie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 C) 0 11 1
BOJOMHOTHA DHOJOTHA https://m.edsoo.ru/7f41cc74
buo6 OK
2 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMJie 11 0.5 h;lpsjijl/(;;zl;i,i.ru I7fa1cc74
bu6moreka [IOK
3 O 6 1
PTAHHSMEL 1 OKpyatomas cpea https://m.edsoo.ru/7f41cc74
buo6 K
4 Coo011ecTBa ¥ SKOJIOTHUYECKAE CHCTEMBI 12 1 htI/tIDJsI:I;I/(r)rTlZI;Zi(.)ru 17f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 40 1 2.5
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INOYPOYHOE IVTAHUPOBAHMUE

1 cemectp

Ne
n/n

KoaunuyecTBo yacoB

Tema ypoka

Bcero

Konrpo-
JIbHbIE
padoThbI

IIpakTu-
yeckHne
(JIP)
padoThI

[Ipume-
YyaHHue

DJieKTpoHHbIE HU(POBHIE
o0pa3oBaTe/ibHbIE

pecypchl

Tema 1. buojsiorust Kak HayKa

BuoJsiorus B cucreme Hayk.

buomornss kak Hayka. CBsi3b OHOJOTMHM C  OOIIECTBEHHBIMH,
TEXHUYECKUMHU U JIPYTUMU €CTECTBEHHBIMU HaykamH, (riocoduei,
9THKOM, 3cTeTUKON M mpaBoM. Posb Ouosnorun B (GOpMUPOBAHUU
COBPEMEHHON HaydHOW KapTuHbl Mupa. Cucrema OHOJIOTHYECKUX
HaykK. /lemoncmpayuu: [lopmpemor: Y. lapsun, I'. Mengens, H. K.
Konbmos, Jx. Yorcon u @. Kpuk. Tabauyvr u cxemovr: «MeTombl
[TO3HAHMS )KMBOU MPUPOIbI

bu6moreka [IOK
https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a

MeToabl O3HAHUS KUBOM MPUPOBI

(HabmoieHne, SKCIIEPUMEHT, OTICAaHUE, U3MEPEHHE, KiacCHupUKaIIHS,
MO/IETMPOBAHNUE, CTaTUCTUYECKAs 00paboTka JTAHHBIX).
[Ipaktuueckas pabora Ne 1 «lcrnosp3oBaHuEe pa3IuYHBIX METOOB
IpU  HU3y4eHUH OUOJOrMYecKUX OOBEeKTOB». /lemoncmpayuu:
Tabnuywv u cxembi: «MeTtop1 MO3HAHUS
YKUBOU MPUPOIBI»

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863e6122

Tema

2. ’KuBble cuCcTEMbI M X OPraHU3AIUsA

Buosnornyeckue cucreMsl, Npouecchbl U X U3yYeHHE

XKusbie cuctembl (OMOCHUCTEMBI) KaK MpEeIMET U3ydeHUs OHOJIOTHH.
Ot1nuune >KUBBIX CHUCTEM OT HEOpraHumyeckol mnpupojbl. CBONCTBA
OMocuCTEM M UX pa3HOOOpaszue. YPOBHH OpraHU3aluu OMOCHCTEM:
MOJIEKYJISIPHBIH, KJI€TOYHBIH, TKaHEBBIH, OPraHU3MEHHBIN,
MOMYJISIIIHOHHO-BUIOBOM, SKOCUCTEMHBIH  (OHMOTeOlIeHOTHYECKHUIA),
ouocthepusil. Jemoncmpayuu: Tabnuyst u cxemwvl. «OCHOBHBIC

bubmuorexa [JOK
https://m.eds00.ru/863e6564
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NPU3HAKU  JKU3HW», «YPOBHU OpPraHu3alud  KUBOUIIPUPOIBD».
Mogens monexyisl JTHK

Tema

3. XumMnueckuii cocTaB H CTPOCHUE KIICTKHA

XuMuYecKuil cocTaB KJieTkH. Boaga M MuHepajibHbIE COJIU
XUMUYECKUE DJIEMEHTBI: MAaKpO3JEMEHThI, MUKPO3JIEMEHThL. Boia u
MHHEpaJbHbIe BemecTBa. OYHKIIMUA BOJBI 1 MUHEPATLHBIX BEILIECTB B
kierke. Ilomgnepkanume ocmotmueckoro Oamanca. /[lemoncmpauuu:
Juaepammur: «PacrnipeienieHne XMMUYECKHX 3JIEMEHTOB B HEXUBOU
npuponae», «PacrpeneneHne XUMHYECKHX DJJIEMEHTOB B KHUBOU
npupone». Tabauywvt u cxemol: «llepuoandeckas TabIUIA XUMUYECKUX|
2IeMEHTOBY, «CTPOEHUE MOJIEKYIIBI BOJIBIY.

bu6mmoreka [{OK
https://m.eds00.ru/863e674e

beaku. CocraB u cTpoeHne 0eJIKOB.
AMUHOKHUCIIOTEI — MOHOMeEpHI OenkoB. He3ameHnMble U 3aMEHUMBbIE
AMUHOKHCIIOTBL. AMHMHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpBI
O0enKOBOM  MOJIeKyabl  (NEepBUYHAs, BTOpUYHAs, TpEeTHYHAs U
YeTBEPTUYHAS  CTPYKTypa). XUMHUYECKHE  CBOMCTBA  OCJIKOB.
buonornueckne Qynkmuu OenkoB. /Jemoncmpayuu: Tabauyvl u
cxemol. «CTpoeHue MoJEKynbl Oenka». ObopydosaHue: CBETOBOH
MHUKPOCKOTI, MUKPOIIpENapaThl

bu6moreka [IOK
https://m.eds00.ru/863e6b72

@®epMeHTHI — OM0JI0THYECKHEe KATAJTU3ATOPbI

Crpoenue bepmenTa: AKTHBHBIH HCHTD, cyocTpaTHas
cnenuduanocTb. Kodepmentrl. Butamunbl. Otianuus GepMeHTOB OT
HEOPraHWYeCKUX KaTanu3atopoB Jlabopamopnas paboma Ne 1
«/3ydeHue KaTaUTHYECKOW aKTUBHOCTU ()epMEHTOB (Ha TpuMepe
amMuiIa3bl WM Katanasel)». /lemoncmpauyuu: Tabiuyvl u cxemoi:
«Ctpoenne depmenta». (Obopydosanue: 000pyrOBaHUE IS
MIPOBEICHUS HAOJIOICHHIA, N3MEPEHUIA, YIKCTICPUMEHTOB

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863e6b72

YraeBpoapl. JIunuabl

VYrneBoapl: MOHOcaxapuisl (TIIOKO3a, pubo3a U AE30KCHpUO03a),
aucaxapunel  (caxapos3a, JIaKTo3a) W TOoJUcaxapuibel  (Kpaxmad,
TJIMKOTEH, IeJUTroNio3a). buonorunueckue QyHKIUUA —YTIEBOIOB.

Jlunuapl: Tpurnuuepuabl, pocdoaunuapl, crepousisl. ['uapopunbHo-

bu6mmoreka [JOK
https://m.eds00.ru/863e6870
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runpodoOHbIe cBoMcTBa. buonornyeckne ¢GyHKUMU — JTUIHIOB.
CpaBHeHME YIIIEBOJIOB, OCJIKOB U JIMIHIOB KaK UCTOYHUKOB YHEPTHUHU.
Jemoncmpayuu: Tabauyvl u cxemvi: «YTICBOIBD», «JIUTIAIBD).
Obopydosanue: o0opymoBaHuEe [UIsi TPOBEACHHS HAOIIOACHHMIA,
HU3MEPEHUH, SKCIEPUMEHTOB

HyxkJienHoBbIe KHCJI0THL. AT®.

JHK u PHK. Hykneotuabsl — MOHOMEpPBI HYKJIIEHMHOBBIX KHUCIOT.
Crpoenue u pynkunn JJHK. Ctpoenue u pynkiun PHK. Buast PHK.
AT®:cTpoenue u GyHKIMH

Hemoncmpayuu: [lopmpemuor: JIx. Yorcon, @. Kpuk, M. Yunkusc,
P. ®panknun. Tabnuysr u cxemwr: «Hyxnennosbie kucnotsl; [JHKY,
«buocunTtes 6enkay, «Ctpoenue Monekyas ATDy.

bu6mmoreka [{OK
https://m.edso00.ru/863e6d5c¢

Hcropusi u meToabl udyuenus kiaerku. Kiierounas reopus
Huronorus — Hayka o kierke. Kierounas Tteopust — mnpumep
B3aUMOJICHCTBUSL UAed U (DaKTOB B HAydyHOM TNO3HAHMU. MeTonbl
u3ydyeHus: Kietku. demoncmpayuu: [lopmpemur: A. JleBeHryk, P.
I'yk, T. llIBann, M. lnetinen, K. bap, P. Bupxo. Obopydosanue:
PUCYHKH ¢ MHUKpOdoTorpadusmMu KIeToK, NOJydeHHbIE C MOMOIIBIO
CBETOBOT'O U AIEKTPOHHOIO MUKPOCKOIIA

bu6moteka [IOK
https://m.eds00.ru/863e6e88

10

Kierka kak mesjocTHas ;kuBasi cucrema. OO01ue npu3Haky KIETOK:
3aMKHYTasi HapykHast MeMOpana, moJiekynbl JIHK kak renernueckuit
anmapar, cucrema cuHTe3a Oenka. KieTka kak LeiocTHas KuBas
cuctema. OOIIKe MPU3HAKK KIIETOK: 3aMKHYTasi HapyKHas MeMOpaHa,
moekyinbl JIHK kak reneTnyeckuii anmapar, cicTeMa CHHTe3a Oenka.
Tunsl KIETOK: SyKapuoTHUecKas U npokapuoruueckas. OcoOeHHOCTH
CTpOEHUS MPOKApUOTHUECKOH KiIeTkH. KietouHas creHka OakTepuid.
CrpoeHue  SykapuOTHYECKOW  KJIETKM. OCHOBHBIE  OTIWYUSA
pPacCTUTENbHOM, >KMBOTHOM M TpuOHON KiIeTku. [loBepxHOCTHBIE
CTPYKTYpBI — KJIETOYHAas CTEHKA,
TIIMKOKaNuKe, ux ¢pyHkuuu. [nasmatnueckas memOpaHa, ee CBOMCTBa
u Gyukuuu. Jemoncmpayuu: Ilopmpemur: A. Jlesenryk, P. I'yk, T.
[lIBanH, M. IlIneiinen, K. bap, P. Bupxos

bubmunorexa [JOK
https://m.eds00.ru/863e6e88
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CTpoeHue 3yKapuoTHYeCKOil KJIeTKH

Tunsl KI€TOK: SyKapuoTHUecKas U pokapuoTrdeckas. OcobeHHOCTH
CTPOCHUS TIPOKAPUOTHUIECKOH KieTkH. Kierounas cTeHka OakTepHid.
Crpoenue  sykapuotuyeckol  kinerku. OCHOBHbIE — OTJIMYUS
pacTUTENbHOM, KUBOTHOM UM TpPHOHOW KIEeTKU. JlabopamopHas
paboma Ne 2 «/3ydeHuWe CTPOCHHS KJICTOK PACTCHHH, KHUBOTHBIX,
rpuOOB 1 OaKTEePHii O MEKPOCKOIIOM Ha TOTOBBIX MUKPOITpEnaparax
Y MX OITMCAHHE

Jemoncmpauwuu: I[lopmpemuor: A. JleBenryk, P. I'yk, T. llIBann, M.
[neinen, K. bap, P. BupxoB. Tabauyvr u cxemwvi: ««CTpoeHUE
KUBOTHOM KJIETKN», «CTpOEHHE paCTUTEIbHOU KIETKU»

0.5

bu6mmoreka [{OK
https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢

12

[ToBepxHOCTHBIE  CTPYKTYpBhl KIETOK — KJIETOYHAas CTEHKa,
TIIMKOKaNuKe, uX ¢pyHkuuu. [lnasmaruueckas memOpana, e€ cBoiicTBa
n ¢yakmauu. [urommazma u e€ opraHowapl. OgHOMEMOpaHHBIE
opranouasl  kimetkw: OIIC, anmapat [onbIXH, JTHU30COMBIL
[TomyaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHAPWHU, TIACTHIBI.
[IpoucxoxaeHue MHUTOXOHIAPUM W TUIACTUA. Buuabl 1acTu.
HemeMmOpanHbie opraHouabl KI€TKH: puOOCOMBI, KJICTOYHBIM LIEHTD,
LEHTPUOJIM, PECHUYKH, KIyTUKH. (DYHKIMM OpraHOWJOB KIETKH.
Bxutouenusi. SAapo — peryasatopHsiil eHTp kieTku. CTpoeHue sjpa:
sanepHas  o0Oojioyka,  KapuoIia3Ma,  XpOMAaTHhH,  SIPBIIIKO.
XpomocoMmsbl. TpaHCTIOPT BEIIECTB B KIIETKE.

bu6moteka [IOK
https://m.eds00.ru/863e6ff0
https://m.edso0.ru/863e716¢

Tema 4. ) KuznenesiTeJLHOCTh KJIETKHA

13

Oo0men BewmecTB. IlnacTuueckuii 00MeH.

Merabomm3m.  Accumumsiius — (IUIacTHYeCKHid  OOMEH) |
JTUCCUMWIALNS (PHEPTETHUECKU OOMEH) — JIBE€ CTOPOHBI €IUHOTO
nporiecca Merabosm3ma. Posib 3aKOHOB COXpaHEHHS BEIICCTB U
SHEPrMM B TOHMMaHMHM MeTabonu3Ma. Tumbsl oOMEHa BEUIECTB:
aBTOTpo(HBIM U TreTepoTpodHbIi. Ponab ¢depmeHTOB B 00MEHE
BEIIECTB M MPEBPAILEHUU YHEPTUU B KIIETKE

bubmuorexa [JOK
https://m.eds00.ru/863e766¢

14

dorocuHTe3. XeMOCHHTE3
CeeroBas u TemHOBas (asbl dorocuHTe3a. Peakiuu doTtocuHTE3a.

DddextuBHOCTH hoTOCHHTE3a. 3HAUEHHUE (DOTOCHHTE3A IS )KU3HH Ha

bu6mroreka [JOK
https://m.edso0.ru/863e7c¢98
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3emiste. BnwmsiHue ycinoBuil cpenbl Ha (OTOCHHTE3 M CHOCOOBI
MOBBIIICHUSI €r0 MPOAYKTUBHOCTH Yy KYyJIbTYPHBIX PACTEHHIA.
XeMOCHHTE3. XeMOCHUHTE3UPYIOIINE OakTepuu. 3HaueHue
XEMOCHUHTE3a ISl ’KU3HU Ha 3eMiIe.

JMemoncmpavwuu: [lopmpemuor: K. A. TumupsizeB. Tabauyvt u cxemoi:
«Xgmopomiact», «POTOCHHTE3

15

JHepreTuveckuii o0MeH. buocunres 6esnka

Paciienyienue BemiecTs, BbIIEICHUE U aKKyMYJIMPOBaHHUE SHEPIHU B
KJIeTKe. DTallbl 3HepreTuyeckoro oomena. ['mukonus. bpoxenue u ero
Buipl. KucimoponHoe okucieHue, WM KIETOYHOE JbIXaHHUE.
OxucnurenpsHoe (dochopunrpoBanue. D¢ dexTuBHOCTH
sHepreTuyeckoro  oOmena. Peakmuu  MaTpuyHOro  CHHTE3a.
I'enernueckas unpopmamms u JIHK. Peanmzamus renetnueckoi
uHpopmanuu B KJIeTKe. ['eHeTHueckuid KOJA U €ro CBOMCTBa.
Tpanckpunuus — matpuunbiii cuate3 PHK. Tpancnsuus — 6uocunTes
O6enka. Oranbel TpaHcisuuu. KoaupoBanue amuHOKuCIOT. Ponp
prubocomM B OuocuHTE3€e OemKa

bu6mmorexa [{OK
https://m.edso00.ru/863e7aae
bu6moreka [IOK
https://m.edso00.ru/863e796e
https://m.edso00.ru/863e796e

16

HexJiierounbie ¢GopMbl sKU3HHU

Bupycel. Hctopust OTKpbITHS BupycoB (/.M. HBaHOBCKHit).
OcoOeHHOCTH  CTpPOEHMS M  JKU3HEHHOTO0 ILHMKJIa  BHUPYCOB.
bakrepunodarun. bone3snnm pacTeHWd, JKMBOTHBIX HM YEJIOBEKA,
BBI3BIBacMbIC BUpycamu Bupyc ummyHnonedunmra yenoreka (BUY) —
Bo3Oyautens CIIMJa. OOpaTHas TpaHCKpHUIILIUS, peBepTaza u
WHTErpasa. [Ipodunaktuka pacnpocTpaHeHus BUPYCHBIX
3aboneBanuil. Jemoncmpauuu: Ilopmpemsoi: ]JI. V1. VIBaHOBCKUI.
Tabauyst u cxemwl: «Bupyco», «bakrepuodarm»

bu6mmoreka [JOK
https://m.eds00.ru/863e7540

Tema

5. Pa3MHOKeHNEe 1 HHAUBUAYAJIBHOE PA3BUTHE OPTaHU3MOB

17

Ku3HeHHBI MUK KiIeTKHU. Jlenenne kiaerku. Murto3

Knerounblil 1uxi, MaM S>KM3HEHHBIM LMK KieTku. MHrepdaza u
muto3. Ilpomecchl, mporekatouiye B uHTepdasze. Permmkanms —
peakuus MarpuuHoro cuHtesa JIHK. Crpoenne xpomocoM.
XpOoMOCOMHBII HabOp — KapuoTUN. JIUIUIOMIHBIA U TaruIOWAHBINA

XpOMOCOMHBIC Ha60pbl. XpOMaTI/I,I[BI. ]_[I/ITOJ'IOFI/I‘IGCKI/IG OCHOBBI

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e7dc4
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Pa3MHOXEHMSI U MHIUBUAYAIILHOIO pa3BUTUSL OpraHu3MoB. [lenenue
Kkietku — muto3. Craaum mutosa. [Ipouecchl, mpoucxonsdiiue Ha
pasHbIX CTaAuMAX MHUTO3a. buojormyeckuii cMbICli  MHUTO3a
[Iporpammupyemas rudesb KieTku — anonro3. JlabopatopHas padora
Ne 3 «HaOmromenne MuTO3a B KJIETKax KOHYHMKA KOpEIIKa JyKa Ha
TrOTOBBIX MUKpOIIpenapaTax»

18

®opMblI pa3MHOKEHUS OPTraHU3MOB
Becnomoe u TOJI0BOE. Buer 0ecrnoaoro
Pa3MHOXKEHHS:  JICJICHHEe  HaJBOE,  IOYKOBAaHHE  OJHO- W
MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BET€TATUBHOE Pa3MHOKEHUE.
HckyccTBeHHOE KIOHMPOBAaHUE OPraHW3MOB, €ro 3HAYCHHE IS
cenekiuu. [lonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECTI0JIOTO.

bu6mmoreka [{OK
https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e

19

Meiio3.

Cragum menosza. [lpomecchl, MpOUCXOASIIME HA CTaauAX MeHo3a.
[ToBenenne xpomocom B Mmeno3ze. Kpoccunrosep. buosornuecknit
CMBICJT W 3HaYeHUEe Merosa. [Jemoncmpayuu: Tabnuyvl u cxemvi:
«JlenenuexaeTkny, «Meio3»

bu6moteka [IOK
https://m.edso0.ru/863e7f4a

20

Oo0pa3oBaHue U pa3BUTHE MOJOBbIX KJIeTOK. OI1010TBOpeHHE
I'amerorenes — mporuecc 00pa30BaHUs MOJIOBBIX KJIETOK Y )KMBOTHBIX.
[TonoBeie jxene3bl: CEeMEHHUKH U sIMUHUKH. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK — ramer (CHepMaro3ouj, sHIEeKieTka) —
crnepMarorene3 U ooreHe3. OCoOEHHOCTH CTPOCHUS SHIEKIETOK U
cnepmaro3onnoB. OmnonotBopenue. [laprenorenes. Jlabopamophas
paboma Ne 4 «VI3yueHue CTPOEHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTpenaparax»

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863e81b6

21

NuanBuayajibHoe pa3BUTHE OPraHU3MOB

(oHTOTEHE3). DOMOpHOHANIbHOE pa3BUTHE (dMOpHOreHe3). DTallbl
AMOPHOHAIILHOTO Pa3BUTHS y TO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHUE,
ractpyisinusi, opraHorenes. [loctamOpuoHanbHOE pa3Buthe. THIbI
MOCTIMOPHOHAIBHOTO Pa3BUTHS: MPsIMOE, HEmpsMoe (JIMYUHOYHOE).
Brnusinue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOXKAEHHBIE ypoAcTBa. POCT M pa3BuTHE pacTEeHUH.

bubmuorexa [JOK
https://m.eds00.ru/863e8436
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OHTOreHe3 IIBETKOBOIO pACTEHUsS: CTPOCHHE CEMEHHU, CTaJuu
pa3BUTHSL

Tema 6. HacaeacTBeHHOCTh 1 H3MEHYHBOCTh OpraHusmoB

22

I'eneTuka — HayKka 0 HacJIeAICTBEHHOCTH U H3MEHYUBOCTH
[Ipeamer m 3amaum renetuku. Mcropus pasButus reHetuku. Posb
LUTOJIOTUM U HMOPHUOJIOTMM B CTAaHOBJIEHUM TEHETHKU. Bkian
POCCUMCKHMX U 3apyOEKHBIX YYEHBIX B pa3BUTHE T€HETUKU. MeTo bl
TEeHETUKHU (ruOpUI0IOTHYECKUH, UTOTE€HETUYECKUH,
MOJIEKYISIpHO-TeHeTu4Yeckuil). OCHOBHbIE T'€HETUYECKUE TOHATHUS.
I'enernueckasl CUMBOJIMKA, UCHIOJIb3YEMasl B CXeMaX CKpeIlBaHUN
Hemonucmpayuu:  Ilopmpemwr: 1. Mengens, T. Mopran,
H. U. Basuios, C. C. YerBepuxos, H. B. Tumodeen-Pecosckuit

bu6mmoreka [{OK
https://m.eds00.ru/863e86f2

23

3aKoHOMepHOCTH Hac/e0BaHHUsl TNpHU3HakoB. MoHoruépuaHoe
CKpelMBaHue.

3akoH eauHOooOpa3zus TUOPHUIIOB TMepBOro mokoJsieHus. IIpaBuio
JTOMHUHHUPOBAHUS. 3aKOH pacIICIUICHUsT TpU3HAKoB. [umoresa
yiCcTOTHI rameT. [loyiHOe U HemoJIHOe TOMUHUPOBAHHUE.
Hemoncmpayuu: [lopmpemor: I'. MeHnenp,

bu6moreka [IOK
https://m.eds00.ru/863e8878

24

JAurudopuaHoe CKpeluBaHue. 3akoH HE3aBHCHUMOI0
HacJIeI0BAHUS NIPU3HAKOB.

[uTorenernueckre  OCHOBBI  JUTHOPUAHOTO  CKPELIMBAHMUSL
Ananusupyroniee ckpeuiuBanue. Vcrnonb3oBaHue aHATH3UPYIOIIETO
CKpEILMBAHUS [Tl OIPE/IeNIEHUs] TEHOTUIIa 0COOU.

Hemoncmpayuu: I[lopmpemor: I'. Mennenn,

bu6mmoreka [JOK
https://m.edso0.ru/863e89a4

25

CuenJieHHOe HacJIeI0BaHNe IPU3HAKOB

Pa6ora T.Moprana mo CLEMJICHHOMY HACJIE€JOBAaHUIO T'€HOB.
Hapymienne cuemsieHus Te€HOB B pe3ysibTare KPOCCHHIOBEpa.
XpOMOCOMHAs TEOPHUS HACIEACTBEHHOCTH. | eHeTHUeCKue KapThl.
Hemoncmpayuu: [lopmpemoi: I'. Menaenn,

bubmunorexa [JOK
https://m.edso0.ru/863e8c60

26

I'eneruka mnosaa. HaciegoBanume NPHU3HAKOB, CLEIUIEHHBIX €
moJoM

XpOMOCOMHOE  OmpejaeseHrue Mmoja. AyrocoMbl U TOJIOBbIE
XpOMOCOMBI. ['OMOramMeTHble U TIeTepOoraMeTHbIE OpPraHU3MBI.

bu6mroreka [JOK
https://m.edso0.ru/863e8c60
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HacnenoBanue npu3HAKOB, CLEIUIEHHBIX € NOJOM. /emoncmpayuu:
Ilopmpemuvi: I'. Mennenn, T. Mopran, H.1. Basuiios

27

HN3menuyuBocthb. HacsieacrBeHHas H3MEHYMBOCTh

Bunabl M3MEHYMBOCTH: HEHACIEACTBEHHAss W HacieAcTBeHHas. Poib
Cpenbl B HEHACJIEACTBEHHOW W3MEHYHMBOCTH. XapaKTEpPUCTHKA
MOJU(UKAMOHHOW  M3MEHYMBOCTH. BapwanmoHHBIA pan u
BapuanMoHHas kpuBas. Hopma peakunn npusnaka. KonnyecTBeHHbIE
U KauyecTBEHHbIE MpPU3HAKM M HX HopMa peakiuu. CBolicTBa
MOU(DUKAITMOHHOW W3MEHYMBOCTH. Jlabopamopuas paboma Ne 6.
WN3ydyenne  MOAM(PHUKAIMOHHONM  M3MEHUYMBOCTH,  IOCTPOEHHUE
BAPUALIMOHHOTO psiJia M BapUAIlMOHHOW KPUBOW»

0.5

bu6mmoreka [{OK
https://m.edso0.ru/863e8efe

28

HacnencrBennasi, WJIM  TeHOTHNIMYECKAasi, HM3MEHYHMBOCTb.
KomOunatuBHas H13MEHYUBOCTh. MeH03 U MTOJIOBOM MPOIECC — OCHOBA
KOMOMHATHBHOW W3MEHYMBOCTH. MyTalMoHHas HW3MEHUYHUBOCTb.
Knaccudukanus wmyranuii: TEeHHBIE, XPOMOCOMHBIE, TEHOMHBIC.
Yactota W mnpuumHBl MyTanuid. MyrtareHHble (aKkTOphl. 3aKoH
FOMOJIOTUYECKUX PSIOB B HACIEICTBEHHOM u3MeHunBocTH H.M.
BasuiioBa. BHesinepHasi HacieICTBEHHOCTh U U3MEHUYHUBOCTb.
Jemoncmpauuu: [lopmpemuwr: I'. ne ®pus, H. . BaBunos. Tabauywi
u cxemol: «MyTallMOHHAsE U3MEHYUBOCTDH.

bu6moteka [IOK
https://m.edso0.ru/863e8efe

29

I'eneTnka 4esioBeKa.

Kapuotun uenoBeka. OCHOBHBIE METOJbI TEHETUKH 4YEJIOBEKa:
reHeaJIOTHYECKUH, OJIM3HELIOBLIH, UTOICHESTHYECKHI,
OMOXUMUYECKHH, MOJICKYJISIPHOT€HETUYECKU . CoBpemMeHHOE
OmlpeleieHue  TI'E€HOTHIIA:  TOJHOTGHOMHOE  CEKBEHHPOBAHUE,
TEHOTHIIUPOBAaHKWE, B TOM 4ucie ¢ mnomomibo [II[P-ananm3za.
HacnencrBennsle 3a00J1eBaHUs YeIIOBEKA: T€HHBIC 00JIE3HU, 00JIC3HU
C  HACIEJACTBEHHOW  IPEAPACIOIOKEHHOCThIO,  XPOMOCOMHBIE
6one3nu. ComaTnueckue M reHepartuBHble MyTanuu. CTBOJIOBBIE
kinetkd. [IpuHIUIBL 310poBOTO OOpas3a KHU3HH, JAUArHOCTUKH,
NpoQUIAKTUKH W JIEYeHUS TEeHETHYeCKuX Oone3Heil. Meauko-
T€HETUYECKOE  KOHCYIbTHUPOBAHME. 3HAUYEHHE  MEAUIIMHCKOMU

bubmunorexa [JOK
https://m.eds00.ru/863e8d78
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TCHCTUKHU B IPCAOTBPAILICHHUU U JICUCHUH I'CHCTUYCCKUX 3a00JIEBaHHI
YCJI0BCKa.

30

KontponbHas pabota no Ttemam: «HacnencrBeHHOCTH W
W3MEHYUBOCTh OPraHu3MoB», «Pa3MHOXEHHME W HMHAUBHUIYAIbHOE
pa3BUTHE OPTraHU3MOBY

Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH

31

Cesekuusi Kak Hayka u mnpouecc. Meroabl U JAOCTHKEHUSI
CeJIeKIMU PACTEHU M )KUBOTHBIX.

3apoxaeHue celekiuu u nomectukanus. Yuenue H.M. Basunosa o
LIEHTPaxX MPOUCXOXKJEHUS U MHOrooOpasus KyJbTYPHBIX PACTCHHI.
[leHTpsl MPOUCXOKACHUS IOMANTHUX KUBOTHBIX. CopTt, mopoja,
mrtamMM.  COBpEMEHHBbIE  METOJbl  CENeKIMU. MaccoBbli U
WHJIMBUAYAIbHBIM OTOOpPHI B CEJNEKIIMU PACTEHUH U HKUBOTHBIX.
Ouenka  skcTepbepa.  BIM3KOPOJICTBEHHOE  CKPENIMBAHUE — —
uHOpuuHr. Ywucras nuHuA. CKpeuuBaHuWE YHUCTBIX JIMHUH.
I'eteposuc, wim rubpuanas cwia. HepoacTBeHHOE CKpeIIMBaHUE —
ayropuauar.  OtnanéHHas  ruOpuamsarus ©U - e€  YCIeXH.
HckyccTBeHHBIMT ~ MyTareHe3 W NOJIyYEHHE  MOJMUILUIOMIOB.
JIOCTH>KEHMS CENIEKIIMN PACTEHMI, d)KUBOTHBIX 1 MUKPOOPTaHU3MOB

bu6moreka [IOK
https://m.eds00.ru/863e9214

32

BuotexHoJiorusi Kak oTpac/ib NPOU3BOCTBA.

I'ennas umxkenepusi. Ortambl co3maHus pekomOuHantHoW JIHK n
TpaHCTEHHBIX oOpraHu3moB. Kietounas wumxenepus. Kietounsie
KYJIBTYPBI. MuKpoKJIOHaJIbHOE pa3MHOKEHUE pacTeHHi.
KnonupoBanue  BBICOKOIPOAYKTUBHBIX  CEIbCKOXO3SHCTBEHHBIX
OpraHU3MOB. OKOJIOTUYECKHE U JTHYeckue mpodnembl. MO —
TeHEeTUYECKU MOIU(DUIIMPOBAHHBIE OPTAHU3MBI

bu6mmoreka [JOK
https://m.eds00.ru/863e9214

https://m.eds00.ru/863e9336

Hroro 3a 1 cemectp

32
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2 ceMecTp

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

Konrpo-
JIbHbIE
padoThbI

IIpakTu-
yeckue
padoTbI

IIpume-
YyaHHue

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

Tema 1. DBoJIONUOHHAA OMOJIOTHA

11

JBOJIIOLMS M METO/IbI €€ U3yYeHHs.

[Ipennocelnku BO3HUKHOBCHUS 3BOJIIOIMOHHON TEOPHH.
DOBOJIIOIIMOHHAsT Teopusi U €€ Mecro B Owojorun. BrnusiHue
9BOJIIOIIMOHHOM TEOpUU Ha pa3BUTUE OHOJOTUM M APYTUX HAYK.
CBuaeTenbCcTBa SBOJIIOIHH. ITaneoHTOIOTHUECKHE:
MOCJICA0OBATEILHOCTh IIOSBJIEHHUS BHUJOB B IIAaJEOHTOJIONMYECKOU
JIETOTIMCH, TIepexoaHble GopMbl. broreorpaduyeckue: cXoACTBO U
pasznuuue dhayd 1 GhJI0op MaTEepUKOB U OCTPOBOB.

bu6mmoreka [{OK
https://m.edso0.ru/863ea20e

IBOJIOLMS M METOAbI €€ U3yUYeHU s

DOMOPHOIOTHYECKHE: CXOJICTBA M PA3IUUUs SMOPHOHOB Pa3HBIX
BUJIOB IT03BOHOYHBIX. CpaBHHTEIILHO-aHATOMUYECKUE:
TOMOJIOTUYHBIE, aHAJIOTUYHBIC, PYANMEHTAPHBIC OPTaHbl, aTABU3MBI.
MonexkynsapHO-OHOXUMUYECKUE: CXOJICTBO MEXaHU3MOB
HACJIEACTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKHX ITyTEeH y BCexX
YKUBBIX OPTaHN3MOB

bu6moreka [IOK
https://m.edso0.ru/863ea20e

HcTopusi pa3BuTHS NpeACTABJIEHUA 00 3BOJTIONMH

OpomononHas reopus Y. lapsuna. [Ipennochliiku BOSHUKHOBEHUS
JapBUHM3MA. JIBIKYIIME CHIIBI 3BOJIIOUMHU BHJIOB 10 JlapBuHY
(M30BITOYHOE pa3MHOXKEHUE TMPU OTPAHUYEHHOCTH PECYpPCOB,
HeompeAenéHHass W3MEHUYHMBOCTh, OOph0da 3a CYIIECTBOBAHHUE,
€CTECTBEHHBIW 0TOOp). CHHTETHYecKass TEOpHS  SBOJIOIHUH.
Hemoncmpayuu: Ilopmpemor: K. Jlunnein, XK. b. Jlamapk, Y.

JapBuH

bubnuoreka [JOK
https://m.eds00.ru/863e9570

Bua: kpurepum M CTPyKTYypA.
MHUKpPO3BOTIOLIUSL.

https://m.edso0.ru/863e9cle
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IMonyasiuusi KaK 3JIeMeHTapHasi eIMHUIIA BHIA W 3BOJIOIMH.
HOHYHHHI/IH Kak DOJICMCHTapHad CJWuHHIAa BHUAA ©W DOBOJIOLUU
Jlaboparopuas  pabora Ne 1 «CpaBHeHHE BHUAOB TIO
MOP(}OJIOTHIECKOMY KPUTEPHUIO)

0.5

bubmuoreka [JOK
https://m.eds00.ru/863e99c6

JBuwkymue cuiabl (3JieMeHTapHble (aKTOpbl) 3IBOJTIOLUH
JBuxymue cuibl  ((pakTOpbI)3BOJMIOLMK BUIOB B INPUPOJE.
MyTanvoHHBIH TpoLecC W KOMOWHATHBHAsS W3MEHUUBOCTb.
[TonynsitioHHBIE BOJHBI U Apei¢ reHoB. M3osuus 1 Murpamust

bu6mmoreka [{OK
https://m.edso0.ru/863e9da4

EctecTBenHblii 0T00p M ero ¢gopMbl
EctectBennslit 0TO0p — Hanpasistouuil hakTop 3Bosonnn. @opMsl
€CTECTBEHHOI0 0TOOpa

bu6mmoreka [{OK
https://m.edso0.ru/863e9ed0

Pe3yJabTaThl JBOJTIONMHU: NPHUCTOCOOJEHHOCTh OPraHU3MOB H
BU/1000pa3oBaHmue. [Ipucnoco0i1eHHOCTH OpraHU3MOB
Kak pe3ynbTar HBojouuu. Ilpumepsl mpucrnocoOneHuin y
opranu3moB. Apomopdo3sl u wuanoamantanuu. JlabopartopHas
pabora Ne 2 «Omnmcanue MPUCTIOCOOJEHHOCTH OpraHm3Ma u e€
OTHOCHUTEJILHOTO XapaKTepay

0.5

bu6moteka [IOK
https://m.edso0.ru/863e9fde

Pe3ynbTaThl IBOIONMHU: NPHCHOCO0IEHHOCTh OPraHU3MOB U
BH/1000pa3oBaHue.

Buner BumooOpazoBanue. Kputepum Buma. OcHOBHBIE (HOPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, SKOJI0rHIECKOe

bu6moreka [IOK
https://m.edso0.ru/863e9fde

10

HanpasjieHusi ¥ myTH MaKpO3BOJTIOLUH
MaxkposBoJtonusi. Dopmbl IBOJIIOLINHU:
JMBEPreHTHAas, KOHBEPreHTHasl, apasuiebHas

buneTnyeckas,

bu6mmoreka [JOK
https://m.edso0.ru/863e9cle

11

HeoOpaTumocTth 3BOJIONUH
Heob6parumocTh DBOJIIOLIMH.
HEeCIeIHAIN3UPOBAHHBIX MIPEIKOB.
crienuanu3anus. AanTuBHas paJaualius

[Ipoucxoxaenue oT
[Iporpeccupyromias

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KM3HU Ha 3emJie

11

12

Hcropus ;xu3Hu Ha 3eMiie 1 MeTOIbI €€ M3y4eHHA
JloHayuHBle IIPEICTaBICHUSI O 3apOoXAeHUU >Ku3HU. Haydnsle
TUIOTE3bl  BO3HMKHOBEHMsI KM3HM Ha 3emisie:  alOHOreHes
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unaHcnepMus. XHUMHUYECKas HBOJIIOLMS. AOHOTE€HHBIM CHUHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIbHOE
IIOATBEPKICHHE XUMUYECKON IBOJIFOLIMU

13

I'mnoTe3sl mpoucxoskaeHus KU3HU HA 3eMile

HauanbHble sTansl Ononoruyeckoi spotonuu. I 'unmoresa PHK-
Mupa. DopMupoBaHrue MEMOPAHHBIX CTPYKTYP

Y BO3HHUKHOBEHME MTPOTOKJIETKU. [IepBbIe KIIETKU U UX IBOJIIOLUSL.
DOopMUPOBAHHE OCHOBHBIX I'PYIIN KUBBIX OPraHU3MOB

bu6mmoreka [{OK
https://m.eds00.ru/863ea5a6

14

OcHOBHBIE  JTanbl  JBOJIOIUM  OPraHU4YecKoro  Mupa
Ha 3emue, pa3BUTHe JKM3HH 10 3paM H [epuoaam
PazButne >xu3HM Ha 3emiie 1Mo 3paM M mepuojaaMm. Karapxen.
Apxeiickas u MIPOTEPO30MCKAst 9pBL. [Taneo3olickas
9pa U e€ MepHoMbl: KEMOPUMCKUHN, OPJAOBUKCKHMA, CHUITYPHUUCKUH,
J€BOHCKHI, KAMEHHOYT OJIbHBIN, TEPMCKHH.

bu6mmoreka [{OK
https://m.edso0.ru/863eabbe

15

Me3o30iickas 3pa U €€ Nepuoabl: TPUACOBBIN, FOPCKUH, MEIOBOM.
Kaiino3oiickas spa u €€ mepuobl: NajleoreHOBBIM, HEON€HOBBIM,
AQHTPONOTEHOBBIN. XapakTepUCTUKa KIMMaTa U Te0JIOTUYECKUX
npoueccoB. (OCHOBHBbIE 3Tambl 3BOJIOLNUU  PACTUTEIBHOTO U
YKUBOTHOTO MUpa. ApoMOp(O3bl Y pACTEHUN U KUBOTHBIX.

bu6mmoreka [IOK
https://m.edso0.ru/863eabbe

16

OcHoBHbIE 3Tanbl IBOJIOUMU PACTHTEJbHOIN0 M KMBOTHOIO
mupa. [losBienue, pacuBeT U BbIMHpPAHUE TPYIN IKUBBIX
opranu3moB. [Ipaktudeckas padora Ne 1 «M3ydeHue uckomaeMbix
OCTAaTKOB PACTEHUH U KUBOTHBIX B KOJUICKIUSIX)»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863ea8hc

17

CoBpeMeHHasi CHCTEMA OPraHUYeCKOro MUpa
CucremMa OpraHMYecKOro MHpa Kak OTPAKCHUE DBOJIIOIHH.
OCHOBHBIC CUCTEMATHYECKHE TPYIITbI OPraHU3MOB.

bu6mmoreka [JOK
https://m.edso0.ru/863ea48e

18

JBOJIIOLHS Ye10BeKa (AHTPONoreHe3)
DBOJIOLMS  YelloBeKa. AHTpPOIOJIOTUS Kak Hayka. PasBurtue
MPEACTABICHUI O MPOUCXOXKJICHUU 4eloBeKa. MeTo bl U3ydeHus
anTponoreHe3za. CXOJICTBA M pa3MyUsl 4YEJIOBEKAa M KUBOTHBIX.
CucremMaT4ecKoe MoJ0KEHHUE YEIOBeKa

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

19

JBuKymue cuibl (paKTopbl) aHTPOINOTeHe3a

bub6mmoreka [JOK

https://m.edsoo.ru/863ead44
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Jeuxymue cuibl (pakTopsl) aHTpororenesa. HacneacTBeHHas
W3MEHUYMBOCTh M E€CTECTBEHHBIH 0TOOp. OOIecTBeHHBI 00pa3
JKU3HU, U3TOTOBJIEHUE OPYIUH TPY/a, MBIIUICHHE, PEUYb

20

OcHoBHBIE CTaUH IBOJTIOIUH YeT10BEeKa

OCHOBHBIE CTaJIMM U BETBU HBOJIIOLIUU YEJIOBEKA: aBCTPAJIOMUTEKH,
Yenosex  ymensiid,  YenoBexk  npsaMoxomsamui, — YenoBex
HEaHJEPTAIbCKUM, YermoBeK pa3yMHbII COBPEMEHHOIO THIIA.
Haxonku uckomaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHUS, 00JacThb
pacrpocTpaHeHusi, 00bEM rOJI0BHOIO MO3ra, 00pa3 KU3HHU, OPyIUs

21

YesioBeyeckne pachbl W NPUPOIHBIE AJANTALMM YeJIOBeKa
Yenoseueckre packl. OCHOBHbIE OOJBIIME pachl: €BPOIEOMIHAS
(eBpasmiickas), HErpo-aBCTPaJION THAS (’xBaTopHUabHAS),
MOHTOJIOUTHAS (a3maTcKo-aMepuKaHCKas). Yeptel
MPHUCTIOCOONICHHOCTH ~ TIPEACTABUTENICH  UENOBEUECKHX pac K
YCIIOBHSIM CyliecTBOBaHMs. EMMHCTBO "enoBedecknx pac. Kpurnka
COLIMAJIBHOTO JJAPBUHHU3MA U pacu3Ma

bu6moteka [IOK
https://m.edso0.ru/863eaca2

22

O6o0menne mo TemMe «BO3HWKHOBEHHWE W DPA3BUTHE KU3HHU Ha
3emie»

Tema

3. Opranusmbl 4 OKpY’Ka0IIas cpena

23

IKOJIOTHSI KAK HAyKa

DKoJjorusi Kak Hayka. 3ajadd M pas3jeibl SKOJIOTMH. MeTo[bl
9KOJIOTHYECKUX MCCIEA0BAHUNA. DKOJOrMYEeCKOe MHUPOBO33PEHUE
COBpPEMEHHOT0 uejoBeka. /Jlemoncmpayuu: I[lopmpemvr: A.
I'ym6ombar, K. @. Pynwe, D. ['ekkenb. Tabauyvl u cxemwvl: KapTa

«IIpupoaHbIe 30HBI 3EMITH

24

Cpeabl o0MTaHHMS U IKOJIOTHYEeCKHE GaKTOPBHI

Cpenpl 0o0uTaHUST OpPraHU3MOB: BOJHAs, HA3eMHO-BO3/YIIHAs,
MOYBEHHAs, BHYTPU-OpPraHU3MEHHAas. OJKOJOrudeckue (HaKkTOpBI.
Knaccudukaruss  skonorudyecknx  (akTopoB: aOMOTHUECKHE,
OMOTHYEeCKHMEe W AaHTpOMOreHHble. JlelicTBUE JKOJIOTUYECKUX
(dakTopoB Ha opraHu3mbl. Jdemoncmpauuu: Tabruyvl u cxemoi:

bubnuoreka [JOK
https://m.edsoo.ru/863eafec

«CpeI[LI oOuTaHUS OpPraHUu3MOB»

34
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AOuornyeckue ¢akrTopbl. AOnotnueckue (akTophl:  CBeT,
Temineparypa, BiaxHocTb. dotonepuoausM. [IpucnocobiaeHus

bubmuoreka [JOK

25 | opraHu3MoOB K JCHCTBHIO AOMOTUYECKHX (DAKTOPOB. Ha6opaT0PHaﬁ 1 0.5 https://m.eds00.ru/863eb10e
pabora Ne 3. «Mopdosorndeckiue OCOOCHHOCTH pPACTCHUU W3
pa3HBIX MECT OOUTAHUS.
Abnoruveckue gpakropbl buosornyeckue puTMsl
26 | JlaboparopHas padota Ne 4. «BrnusiHue cBeTa Ha POCT U Pa3BUTHE 1
YepEHKOB KOJIeycay
Bbuornueckue gpaxkropsl
Buer OMOTHYECKHUX B3aHMMOJICHCTBUH: KOHKYPEHIHS,
XHITHAYIECTBO, CUMOMO03 U ero Gopmbl. [lapasutusm, Koomnepanus
27 MylfyannzM, IZOMMeHcaJ'II/ISM (I(};%aII))TI/IpaHC”IEBO, HaX.]"Ie6HI/ILIepCTI]ISO)? 1 bubmorexa IOK
8 https://m.edsoo.ru/863eb348
AMeHcanusMm, HEUTPAIIA3M. 3HavyeHue OMOTHYECKUX
B3aMO U CTBUI s CYILIECTBOBAHHUS
OPraHW3MOB B IPUPOIHBIX COOOIIECTBAX
DKOJIOTHYECKHE XapaKTepUCTUKH mnomymsauuu. [Ipakruueckas
28 | pabota Ne 2 «Iloacuér TIIOTHOCTH TOMYJSALHMN pa3HBIX BUIOB 1 0.5
pacTeHum»
Tema 4. Coo011ecTBa M IKOJOTHYECKHE CHCTEMbI 12
Coo01mecTBa OpraHnu3mMoB
29 Coo0mecTBa opraHu3MoB — OuoIeH03. CTPyKTypbl OHOIIEHO3a! 1 bubnuoteka [JOK
BUIOBA, POCTPAHCTBEHHAS, Tpoduueckas https://m.edsoo.ru/863eb46a
(mumeBast). Bunpl-nomuaanTel. CBsI3u B OMOIICHO3E
JKOCHCTEMbI U 3aKOHOMEPHOCTH UX CyIIeCTBOBAHUS
30 Dkonoruveckue cuctemsl (3kocuctemsl). llonsarue 06 skocucreme 1 bubnunoreka [JOK
u OuoreoreHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: https://m.edso0.ru/863eb46a
MIPOJTYLIEHThI, KOHCYMEHTBI, PEAYIICHTHI.
JKOCHCTEMBI U 3aKOHOMEPHOCTH UX CyIIeCTBOBAHUS
31 KpyroBopoT BemecTs U TMOTOK DJHEPIMU B  IKOCUCTEME. 1 bubnunoreka [JOK

TpO(pI/ILIeCKI/Ie (HI/IIJ_ICBBIC) YPOBHH 3KOCUCTCEMBEI. IIumeBsie Henu u
CCTHU

https://m.edso0.ru/863eb46a
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OcHOBHbBIE MOKA3aTeJTH IKOCHCTEMBI.

OcHOBHBIE IIOKa3aTe€aM SKOCUCTEMBI: OHOMacca, IPOIYKIHMSL.
DKOJIOTHYECKHUE mUupaMuabl: IPOAYKIUH, YACICHHOCTHU, OHOMACCHL.
CBOHCTBa SKOCHCTEM: YCTOWYHBOCTH, CAMOPETYISLUS, Pa3BUTHE.
Cyxkueccust

bu6mmoreka [{OK
https://m.edso0.ru/863eb5fa

33

IIpupoaHbie IKOCHCTEMBI
[Ipupoanbie  3KocHCTEMBL.  DKOCHCTEMBI  pPeK U 03€p.
DkocucTeMa XBOMHOIO MM HIMPOKOIMCTBEHHOTO JIECa.

34

AHTPONOreHHbIE IKOCUCTEMBI

AHTpOTIOTEHHBIE OKOCHUCTEMBEI. ATPOIKOCHCTEMBI.
VYpboskocuctemsl. buosiormueckoe W X034MCTBEHHOE 3HAYEHUE
arposkocucteM u ypOoskocucteM. bruopaznoobpazue kak ¢akTop
ycroitunBoctr  dkocucteM.  CoxpaHeHWe  OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emie

35

Buocdepa — rinodanbHas 3xocucrema 3emiu

Yuenue B. U. Bepnaackoro o Oumocdepe. I'panunibl, coctaB u
cTpyktypa Ouocdepnl. JKuBoe BemectBO U ero (yHKIUH.
OcobGenHoctn  Ouocdepsl  Kak  TJIO00ATBHOM  9KOCHCTEMBL.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBs3b B Ouocdepe

bu6mmoreka [IOK
https://m.edso0.ru/863ebb5e

36

3aKOHOMEPHOCTH CylIecCTBOBaHUS Ouochepbl
KpyroBopoTsl BEIIecTB ¥ OMOTC€OXUMHUYECKUE IHKIIBI AJIEMEHTOB
(yrnepona, azora). 3oHambHOCTH Onochepsl. OCHOBHBIC OHOMBI

CYUIN.

bu6mmoreka [JOK
https://m.edso0.ru/863ebd16

37

YesoBeuecTBO B Onocdepe 3emiiu
YenoseuecTtBo B Ouocdepe 3eminn. AHTPONIOTEHHbIE U3MEHEHHS
B Onocdepe. I'mobaapHbIE 3KOJIOTHYECKHE TPOOJISMbI

38

CocyuiecTBoOBaHHE MPUPOABI U YeI0BEYEeCTBA
CocymiectBoBanue mpupoasl U yenoBedecTBa. CoxpaHeHue
O6uropa3zHooOpa3us Kak OCHOBa ycToiunBocTu Ouochepsl. OcHoBa
paIMOHATIFHOTO YIPABJICHUS MPUPOJHBIMU pecypcaMu M HUX
rcrnosib3oBanue. JloCTiKeHrs OMOJIOTUH U OXpaHa MPUPOIbI

bubmuoreka [JOK
https://m.edso0.ru/863ebale

39

KOHTpOJ'ILHaH pa60Ta 10 TCMaM ((COO6H.[€CTB3 M OKOJOTHUYCCKHUC
CUCTCMBI», «OpFaHI/IBMH " OKpYyKaromuiast cpeaa»
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40 [ToBTOpenue u 00o0IICHNE MaTepHuaIa

Hroro 3a 2 cemecTp

40

2.5
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YYEBHO-METOJNYECKOE OBECHEYEHUE OBEPA30BATEJILHOI'O
MMPOLIECCA
OBSI3BATEJILHBIE YUEBHBIE MATEPHAJIBI JJIS1 YYEHUKA

1. Buonorus 10 knacc. [Taceunnk B.B., Kamenckuit A.A., Pyoros A.M., (1o 25.09.25r)
2. buonorus 11 xmacc. [Taceunuk B.B., Kamenckuii A.A., Pyomos A.M., (10 25.09.251)

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA
1. Meroauueckue PEKOMEHIallMH 10 UCTI0JIb30BAHUIO MAaTEPUATIOB MEKTyHAPOIHOM BHICTABKH-
dbopyma Poccusi» u caiita «Poccust — cTpaHa JOCTHKEHUW» HA YpOKax OMOJIOTHH

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
1. Poccwmiickas snekrponHas mkoua https://resh.edu.ru/subject/5/

2. Interneturok. https://interneturok.ru

3. Hudporas 6udmmoreka [JOK _https://lesson.edu.ru/08/05

MeTtoanyeckne MHTEPAKTUBHbIE KEHCbI:

1. Buonorus. 10 xnacc / buocunres 6enka. Peakiuu marpuunoro cunre3a. — URL:
https://static.edsoo.ru/projects/case/2024/soo/bio/2/index.html

2. buonorus. 10 kmacc / ['enetnka mosa. HaciemoBanve Mpu3HaKoB, CIEIUICHHBIX C MTOJIOM. —
URL.: https://static.edsoo.ru/projects/case/2024/soo/bio/1/index.html
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