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HOACHUTEJBHASA 3AIIMCKA

[Ipu paszpaboTke mnporpaMmbl O OHOJIOTUH TEOPETHUECKYI0 OCHOBY s
onpeneneHusl TMOAXOA0B K (OPMUPOBAHUIO COJAEpKaHHMS Y4eOHOro TmpeaMera
«buonorus»  cocraBunM:  KoHuenryaiabHele mosiokeHuss PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH TICJICH, COIepKaHUs, PE3yTbTaTOB 00y4IeHUS U TPeOOBaHMIA
K YPOBHIO TOJTOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U MPUHIMMAX,
XapaKTEpU3YyIOMIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBI  CPEIHEro  OOIero
obpazoBanuss B Poccuiickoit dexneparnuu, a TakkKe IOJOXKEHUS O crenuduke
Ouosioruu, €€ 3HAYEHMM B TIO3HAHMM JKUBOM TMPUPOABI U OOeCTeYEHUU
CYIIIECTBOBAaHUS uesioBeueckoro oOmiectBa. CorjlacCHO Ha3BaHHBIM TMOJIOKEHUSM,
orpe/ereHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6uonoruu Ja€T MpeacTaBlIeHUE O 1esX, 00 oliel crpaTeruu
00y4eHUsI, BOCIUTAHUS U PA3BUTUSI OOYYAIOIIUXCA CPEICTBAMU Yy4eOHOTO MpeameTa
«buonorus», onpeaenseT o0s13aTeIbHOE MPEIMETHOE COJIepKaHue, €ro CTPYKTYpY,
pacrpeniesieHde 1o pasliellaM U TeMaM, PEKOMEHJIYEMYIO0 TIOCJIeI0BaTeIbHOCTh
U3Y4YCHHUS] y4eOHOTO MaTephayia ¢ Y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3E€H, JIOTMKM OOpa30BaTeIbHOTO MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEMH
00yyaroImuxcs.

B nporpamme nmo OMOJ0THM TaK)XKe€ YUYUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpEeAMETHBIM U TPEAMETHBIM pe3yibTaTaM OOy4deHUus B
(GbopMUPOBAHUHU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBLHON JEATEILHOCTH/YU4eOHBIX
JENUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOTO 00pa30BaHMUs.

B nporpamme mo 6umosioruu (10—11 kmaccel, 0a30BbIil ypOBEHb) peaii30BaH
NPUHIUI TPEEeMCTBEHHOCTH B M3y4YeHMHM OWOJOruMM, Onarojgapss 4eMy B HeW
NPOCMATPUBAETCS  HAMNPABJICHHOCTh HAa  pa3BUTHUE 3HAHUM, CBA3aHHBIX C
dbopMHpOBaHHEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIIUN
JUYHOCTH, IKOJOTUUECKOTO MBIIUICHUS, TIPEACTABICHUM O 3JI0POBOM 00pa3e KU3HU
U OCpEeKHBIM OTHOIICHUEM K OKpyKaroiieu npupoaHout cpene. [loatomy Hapsiay ¢
U3YYEHHUEM OOIIEeONOIOTHUECKUX TEOPUM, a TaKXKe 3HAaHUW O CTPOCHUH >KUBBIX
CHUCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX IMPOIECCOB B
mporpamMme 1o OHMOJIOTHH YJEJIC€HO BHUMAaHUE MCTOJIb30BAHUIO TTOJIYYCHHBIX 3HAHUN
B TIOBCEJIHEBHOW JKM3HM [UJII pEIICHUS TPUKIAJHBIX 3a7ad, B TOM YHCIIE:
npoUIAKTUKA HACJIEICTBEHHBIX 3a00JICBAaHUM YEJIOBEKA, MEIMKO-TE€HETUYECKOTO
KOHCYJIbTHPOBaHUS, OOOCHOBAaHUS DSKOJOTUYECKH II€JIeCOO0Pa3HOT0 TMOBEJACHUS B
OKpYXaIEel TPUPOAHOM Cpele, aHAIN3a BIUSHUA XO3IMCTBEHHOW AEATEIIbHOCTHU
YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX M HMCKYCCTBEHHBIX JKOCHUCTEM. Y CUJICHUE
BHUMAHMS K TPUKIAJAHOW HANpaBJICHHOCTH Yy4yeOHoro mpenmera «buosorus»
IPOJUKTOBAHO HEOOXOAMMOCTBIO OOECIEeUEHUsl YCIOBHM IJisi PEIIeHHs] OJHON U3
aKTyaJbHBIX  3a7a4  IIKOJBHOTO  OHWOJOTHYECKOTO  OoOpa3oBaHUs, KOTOpas



npenmnosiaraer (HopMHUpoBaHHE y OOydYaIOMIUXCS CIOCOOHOCTH aAalTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BHBAIOLIErOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero oOmiero o0pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obGecneunBaeT (popMuUpoBaHUE y OOYYAIOIIMXCSl TMPEACTaBICHUN O Hay4YHOU
KapTUHE MHUpa, pacumpseT W 0000IaeT 3HAHMS O KUBOM mpupoxae, e€
OTJIMYUTENIBHBIX IPU3HAKAX — YPOBHEBOW OpraHM3allMd W DSBOJIIOLUH, CO3MAET
YCIIOBUS JJIs1: TTO3HAHUS 3aKOHOB JKUBOM MPUPOIbl, GOpMUPOBAHUS (DYHKIIMOHATIBHOM
IPaMOTHOCTH, HAaBBIKOB 3JIOPOBOIO M 0€30MacHOro odpasa >KM3HHU, SKOJOTUYECKOIrO
MBIIUICHUS, HEHHOCTHOI'O OTHOUIEHUS K )KUBOM MIPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHue OUOJIOTHS UMEET TakXKe /I PEIleHUs] BOCIUTATENbHBIX U
Pa3BUBAIOIIKX 3a7a4 CPEAHEro o0Iero 00pa3zoBaHusl, COIUATU3AIUN 00yIaArOITUXCS.
N3yuenune ounonoruu o0ecrieynBaer yCIIOBUSA TUIS (dbopmHpoBaHUs
UHTEJUICKTYadbHbIX, = KOMMYHHUKAIIMOHHBIX W  WH(OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpBl, CIIOCOOCTBYET HHTETrpaly OHOJOTHYECKMX 3HAHUN C
MPEJCTABICHUSIMU U3 JAPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaguu. Ha3BaHHbIE TOJOXKEHHS O TNpeIHAa3HAYEHHH Y4eOHOro mpeameTa
«buonorus» CcoCTaBWIM OCHOBY JUIsl ONpEIEICHUs TMOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHHUIO €T0 COJIEPKAaHUs, PEICTABICHHOTO B IpOrpaMMe Mo OMOJIOTHH.

Ot6op comepxkanusi yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYUIECTBJIEH C TMO3UIMN KYyJIbTYpOCOOOpPAa3HOrO0 MOAXOAA, B COOTBETCTBHM C
KOTOPbIM 00ydYarouuecss JOJDKHbI OCBOMTh 3HAHUSI W yMEHUS, 3HAYUMBbIE MJis
(opMupoBaHus 001IEH KYJIbTYphl, ONMPENEAIONINe aJeKBaTHOE MMOBEICHUE YeIOBEKa
B OKpY)Karolleld IPUPOIHON cpele, BOCTPEOOBAaHHBIC B TOBCEIHEBHOM KHU3HU H
npakTHYecKol aesteapHOCTH. Oco0oe MecTo B ATOM CHCTeME 3HAHUN 3aHUMAIOT
AJIEMEHTBl  COJIEpXkaHUs, KOTOphIE CIYyKaT OCHOBOM i (HOPMHUPOBAHUS
MIPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOUN KapTUHE MUPA U LIEHHOCTHBIX
OpUEHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHM3alMM  OHOJIOTHYECKOTO
oOpa3oBaHUs.

CTpykTypupoBaHuE CoOJEpX aHUs Yy4eOHOro marepuajga B Mporpamme o
OMOJIOTUM  OCYILIECTBJIEHO C YYETOM TMPUOPUTETHOTO 3HAYEHHUS] 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX JKUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B cOOTBETCTBUU € 3TUM B CTpYyKType ydeOHoro npeamera «buomorus»
BBIJICJICHBI CIEAYIOUIUE COJiepXKaTenbHble JUHUM: «buonorus kak Hayka. MeTojsl
Hay4yHOro mo3HaHus», «Kierka kak Ouojorumyeckas cucrema», «OpraHmsm Kax
Oouonoruueckas cucrema», «CucreMa M MHOrooOpazue OpPraHMYEeCKOro MHUpPay,
«IBOJIIOIMS KUBOU MPUPOBD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenp wu3ydenuss ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIAJIcHHE  OOYYalOUIMMHCS  3HAHUSIMH O  CTPYKTYPHO-()YHKIHMOHAIBHOM
OpraHu3alMK )KMBBIX CUCTEM PA3HOTO paHTa U MPUOOpPETEHUE YMEHUHN UCIIOIb30BaATh



ATU 3HAHUS JI1 TPAMOTHBIX JEUCTBUM B OTHOIICHUH OOBEKTOB >KUBOUW MPUPOABI U
PEIICHUS Pa3IMYHbIX KU3HCHHBIX TPOOJICM.

JlocTikeHre 1enu u3ydeHus ydeOHoro mpemmera «buosnorus» Ha 06a3oBoM
ypOBHE 00ecTieUrBaeTCsl PEIICHUEM CIISAYIOIIUX 3a/1ay:

OCBOEHHE OOYYalOIIUMHUCS CHUCTEMbl 3HAHUUW O OHOJIOTHYECKHX TEOPHSIX,
YUYEHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MPaBUJIaX, CIYXKalUX OCHOBOM
st (OPMHUPOBAHMSI TIPEACTABICHUA O ECTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O
METOJ[aX HAy4YHOTO IO3HAHHS, CTPOCHHHM, MHOTOOOpa3Mu M OCOOCHHOCTSX J>KHBBIX
CHUCTEM Pa3HOr0 YPOBHS OpraHW3alliH, BBIIAIOIIUXCS OTKPBITHSAX U COBPEMEHHBIX
UCCIICIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHrue Yy OOy4YaroOlUXCA TO3HABATEIbHBIX, HWHTEUICKTYyAJIbHBIX M
TBOPYECKUX CIOCOOHOCTEM B TMpPOILIECCE aHAIM3a JIAHHBIX O MYTIX Pa3BUTHUS B
OMOJIOTUM HAY4YHBIX B3TJISAJIOB, MJEH W TOJAXOJIOB K M3YYCHHUIO J>KUBBIX CHCTEM
Pa3HOI0 YPOBHS OpTraHU3aIllH;

CTAaHOBJICHHE Yy oOOydalommxcs oO0mel KyabTypbl, (QYHKIMOHAIBHOU
rPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSICHATh W OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOJIbI HA OCHOBAHUYW 3HAHUUN M OIBITA, TOJYYEHHBIX NMPU U3YUYECHUU
OHoJIoTNY;

dbopmupoBaHre y OOydYarOmMXCs YMEHUH HWJUTFOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATEbHOCTU 4YeJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIIOBEKOM >KHUBOM
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOT0 OTHOIICHUS K HEH, COOMIOJCHUS] dTHUUYCCKUX
HOPM TIPH MPOBEJICHUN OMOJIOTHICCKUX UCCIICIOBAHUM;

OCO3HAHME IIEHHOCTU OHOJIOTUYECKUX 3HAHUM Ui TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHWN M YMEHHWH B MOBCEIHEBHOW KXU3HU IS
OLICHKHU IOCJIEICTBUNA CBOEH JNEATEIBHOCTH MO OTHOLICHUIO K OKPYXAOUIEU cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIOJIEHHE Mep NPOPHUIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oOuiero oOpa3zoBaHusi «buojorus», wulydaemas Ha
0a30BOM ypOBHE, SBJSETCS OOSA3aTEIBHBIM YYEOHBIM TPEIMETOM, BXOMASIINM B
COCTaB MpeaMeTHOM 001acTH « EcTecTBeHHO-HAyYHbBIE TIPEIMETHD.

Jlns u3ydeHus: OMojoruu Ha 0a30BOM ypOBHE CpeHero ooIiero oopasoBaHus
otBoauTCs 68 yacoB: B 10 kinacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca
(1 gac B HEemeIO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HaykaMmu, (uiocodueil, S3TUKOWU, ICTETUKON U IPABOM.
Ponw O6uonoruu B GopMHpPOBAHWK COBPEMEHHOM Hay4dHOW KapTuHbl Mupa. Cucrema
OMOJOTHYECKHUX HayK.

Metoapl O3HAHUS KUBOW NPUPOJBI (HAOIIOJEHUE, DKCIIEPUMEHT, OMHUCAHUE,
U3MepeHue, Kiaccudukaius, MoIeIMPOBaHUE, CTATUCTUYECKAst 00pabOTKa JTaHHBIX).

JemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon u @. Kpuk.

Tabnuupl 1 cxeMbl: «MeToIbl TO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHble U NIpaKTHYECKHE PA0OTHI:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHHE pa3IMYHBIX METOJIOB TIpU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3aLMS.

Xusble cucteMbl (OMOCUCTEMBI) Kak MpeAMET u3ydeHusi Ouonoruu. Otnuune
YKABBIX CUCTEM OT HEOPTAHUYECKOM MTPUPOLBI.

CaoiicTBa OMOCUCTEM M MX pa3HOOOpa3ue. YPOBHU OpraHU3AIMH OMOCHUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIA, TKAHEBBIM, OPTaHU3MEHHBIN, MOMYJISAIMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTe0LIEHOTUYECKUI ), OUOC(hEpHBI.

JdemoHcTpanuu:

Tabmuubr 1 cxembl: «OCHOBHBIC TMPU3HAKU >KU3HUY», «YPOBHH OpTaHU3AIUU
YKABOU IIPUPOIBI».

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHUE KIECTKH.

XUMHUYECKUN COCTaB KIIETKH. XHMHUYECKUE DIJIEMEHTBI: MaKpPOIJIEMEHTHI,
MHKPO3JIEMEHThI. BO/1a 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMM BOABI WM MHUHEpPAJIBbHBIX BemectB B kiertke. [loanepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJKOB.
He3aMenumble ¥ 3aMEHHMbIE aMUHOKHCIOTHI. AMHHOKHCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYphl ~ OCIKOBOW  MOJEKynbl (MEpBUYHAS, BTOPHYHAS, TPETHYHAS U
YETBEPTUYHAS CTPYKTypa). XUMUYECKHUE CBOMCTBA 0eIKOB. buonorndyeckue GyHKIum
OeJIKOB.

depMeHThl — OnoJornyeckue karanuszaropbl. CTpoeHue (epMeHTa: aKTUBHBIN
IeHTp, cyoctpatHas crenuduanocts. Kodepmentsl. Burammasl. Otimuuns
(hepMEHTOB OT HEOPTAHWYECKUX KAaTaTu3aTOPOB.



VYrieBoapl: MOHOCAaxapuabl (TIIFOK03a, pudo3a U Je30KCHpru003a), Arcaxapuiabl
(caxaposa, JlakTOo3a) MW MOJIMCAaxXapuabl (Kpaxmayi, TIJIMKOTE€H, IIeJUII0JI03a).
buonoruueckue GyHKIUN YTIIEBOOB.

Jlumuasl:  Tpurnunepunsl,  docdhomunuabl, crepounbl. [wapoduiIbHO-
ruipodoOHbIe cBOMCTBA. buonorndyeckue GyHkuuu aunuaoB. CpaBHEHUE YTIEBOIOB,
O€NKOB U JIMMTUAOB KaK HICTOYHUKOB SHEPTHUU.

Hyxknennoseie kucnorsl: JIHK wu PHK. Hykneornasr — MoHOMEpHI
Hyki1enHoBbIX KucioT. Ctpoenue u pynkuuu JHK. Crpoenne u ¢ynxuuum PHK.
Buasr PHK. AT®: ctpoenne u hyHKIUH.

[uronorus — Hayka o kierke. Kiierounas teopust — npumep B3auUMOJCHCTBHUS
ujel U pakToB B HAYYHOM MO3HAHUH. MeTOAbl N3yUEHUs KIETKH.

Kietka xak nenoctHas xuBas cucrema. OOume Mpu3HaKU KIETOK: 3aMKHYTas
HapyxHas MmemOpaHa, mosiekyibl JJHK kak renetuueckuii anmapar, cucreMa CUHTE3a
Oenka.

THunbl KIETOK: SyKaprHOTHYECKast U IpoKapuoTuyeckasd. OCOOEHHOCTH CTPOEHUS
npokapuotuyeckod  kinetku.  Kiierounas — crenka — Oakrepuii.  CtpoeHue
AYKapUOTUYECKON KJIETKU. OCHOBHBIE OTINYMS PACTUTENIbHOM, )KUBOTHOU U TPUOHOM
KJIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIMKC, UX
¢ynkuuu. [Inazmatuueckas MmemOpana, e€ cBoiictBa M (yHKuuH. [luTonnasma u eé
opranouipl. OnmHomemOpanHbie opraHouwabl kietku: OIIC, anmmapar ['ombmxw,
mu30coMbl.  [lomyaBTOHOMHBIE OpraHouAbl KJIETKH: MHMTOXOHJPHUH, IUIACTHJBI.
[Ipoucxoxknenne MUTOXOHApUM W TuiacTuld. Buael mnactua. HememOpanHbie
OpPraHoubl KJIETKU: pUOOCOMBI, KJIETOYHBIN LEHTP, EHTPUOIH, PECHUUKH, KI'YTHKU.
QyHKIMY OPTraHOMIOB KIETKU. BKItoueHus.

SAnpo — perynsaTopHblii UeHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapuoIuia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnoOpT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Juarpammel: «PacrnipeneiieHue XUMUYECKHUX 3JIEMEHTOB B HEKUBOW IIPUPOAEY,
«Pacripenenenre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuubr u cxembl: «llepmoanueckas TabiMIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOAbD, «buocunTes Oenkay, «CTpoeHHE MOJIEKYJIbl OesKay,
«Ctpoenne ¢epmentay, «Hyxnennoeie kucnotel. JIHK», «Ctpoenune Monexysbl
AT®», «CtpoeHue 3yKapHOTUYECKOH KIETKH», «CTpPOEHHE MKUBOTHOU KIETKW»,
«CTpoeHHE pacCTUTENIBHONW KIETKN», «CTpO€HHE MPOKAPUOTHYECKOW KIIETKHY,
«CtpoeHnue sazpa KIEeTKn», « Y IIeBOAb, «JIMIuasD.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHUE [UIsl TPOBEACHUSA
HaOMIOACHUN, W3MEPEHMI, HKCIEPUMEHTOB, MUKPONPENApaThl PACTUTENIbHBIX,
’KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabota No 1. «V3ydeHwe KaTanUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMIITa3bl WU KaTajaasbl)y.

Jlaboparopnas padota Ne 2. «M3yueHue CTpOEHHUsI KJIETOK PACTEHUM, J)KUBOTHBIX
1 OaKTepHil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIpEapaTax U UX OMUCAHUEY.

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OOmeH BemiecTB, WM MeTa00IM3M. AcCUMIIISIMS (TJIaCTUUYECKUN OOMEH) U
TUCCUMWISIIUSA  (SHEPreTUYeCKuil oOMeH) — JBE CTOPOHBI €IMHOTO Ipollecca
Merabonn3ma. Poilb 3aKOHOB COXpaHEHHs] BELIECTB M DHEPrud B MOHUMAHHUH
MeTabou3ma.

Tunsl oOMeHa BelecTB: aBTOTPOPHBIA U reTepoTpodHblid. Ponb ¢pepmMeHTOB B
0oOMEHE BEILIECTB U NMPEBPAIIEHUN YHEPTHH B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBas (pa3bl oTocuHTe3a. Peakiuu porocunresa.
OddextuBHOCTh (hoTOCHMHTE3a. 3HaUeHUE (OTOCHHTE3a MJId JKU3HU Ha 3eMIle.
Bnusnue ycnoBuid cpenpl Ha  (OTOCHMHTE3 M CHOCOOBI  TOBBILIEHHUSI  €rO
IPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMOocuHTEe3. XEMOCUHTEe3Upyroume OakTepuu. 3HAYEHHE XEMOCHHTE3a s
KU3HU Ha 3eMIIE.

OHepreTudeckuii oOMeH B KieTke. PacriernyieHue BeEIIEeCTB, BBIACICHUE U
aKKyMYJIMPOBaHHUE 3HEPIUU B KJIETKE. DTalbl dHEpreTuueckoro oomena. [ mukomnus.
bpoxenne u ero Buabl. KuCIIOpoJHOE OKHUCIEHHE, WIH KJIETOYHOE JIBIXaHHE.
OxucnurensHoe GpocopunrpoBanne. IPHEKTUBHOCTb FHEPTETUUECKOT0 OOMEHA.

Peaknuu wmarpuuHoro cuHrte3a. [enermueckas wuHpopmauusa u JIHK.
Peanuzanus renernueckor wHOpManMu B KIETKE. | '@HETHYECKHMd KOJI W €ro
cBoiictBa. Tpanckpuniusi — marpuunbiii cunte3 PHK. Tpaucmsius — OuocunTes
Oenka. Otambl TpaHchasanuu. KomupoBanwe amuHOKUCIOT. Pons pubocom B
OounocuHTe3e Oenka.

Heknerounsie ¢hopmbl xu3Hu — BUpychl. Mctopusi otkpsitus Bupycos (/1. .
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS ©  JKU3HEHHOTO ITMKJIA  BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, )KUBOTHBIX U YETIOBEKA, BHI3HIBAEMBIC BUPYCAMH.
Bupyc ummynopepunura yenoseka (BHUY) — Bo3Oymurens CIIWa. O6partnas
TpPaHCKpUIIKS, peBepTa3a u uHTerpasa. [Ipodunakruka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHUH.

JleMmoHcTpanuu:

IToprpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsses.



Tabmuubr m cxembl: «Tumbl maTaHusT», «MeTadomm3am», «MUTOXOHIPHS,
«JHepreTuyeckuii ooMen», «Ximopormiact», «Potocunte’», «Ctpoenue JJHK»,
«Ctpoenue u GyHKIMOHUpOBaHHWE TeHa», «CuHTe3 Oenkay, «['eHeTHUecKuil Komy,
«Bupyco», «baktepuodarn», «Crpoenue u sxku3HeHHbIM 1ukia Bupyca CIIM]/la,
0aktepuodaray, «Permmukarus JJHK».

Ob6opynoBanue: monenu-ammukanuu «Yasoenue JIHK u Tpanckpumnmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypbl JTHK.

Tema 5. PazMHokKeHMe 1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii LMK, WU KU3HEHHbIM UWKI KieTku. MuTepdaza u MHTO3.
[Ipoueccrl, mportekatomue B uHHTepdaze. Pemnmukamus — peaxkius MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoMm. XpoMOCOMHBIH HAa0Op — KapUOTHIIL.
JIMTmonAHBIN U TarIouaHBIM XpOMOCOMHBIE HA0OphL. XpoMmaTuasl. [luTonornyeckue
OCHOBBI Pa3MHOXEHHUS 1 UTHANBU]IYaIbHOTO PA3BUTHS OPTaHU3MOB.

Henenue xnetkn — muto3. Cramgum murtosa. I[Ipomecchl, Mpoucxonasiive Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — arlonTo3.

@opMbl pa3MHOKEHHUSI OPraHMW3MOB: Oecroioe U MmojoBoe. Buawl Gecronoro
Pa3MHOXXEHUS: JI€JIEHWE HaJBO€, IOYKOBAHHE OJHO- M MHOTOKIIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHUEe. MCKycCTBEHHOE KIOHMPOBAHUE
OPTraHU3MOB, €r0 3HAYEHUE NI CEJICKIINU.

[TonoBoe pazMHOXKEHHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meiio3. Craguu wmenosa. [Iponecchl, mpoucxoAsuiMe Ha CTaausxX Meio3a.
[ToBenenue xpoMmocoM B Meno3e. KpoccuHroBep. bruonornueckuii CMbICIT U 3HAYCHUE
Meno3a.

["amerorenes — mporecc 0Opa3oBaHus MOJIOBBIX KJIETOK Y KUBOTHBIX. [1osioBBIE
KeJIe3bl: CEMEHHHUKHU U SIMYHUKU. OOpa3oBaHuE U pa3BUTHE MOJOBBIX KJIETOK — raMeT
(cmepmaro3ou, SUIEKIeTKa) — criepMaToreHes u oporeHes. OCOOEHHOCTH CTPOSHUS
SIMIIEKJIETOK M criepMaTo3ouioB. OmnoaorBopenue. [lapreHorenes.

NunuBuayanpHoe  pa3BuTue  (OHTOreHe3). OMOpPHOHAJIBLHOE  Pa3BUTHE
(amOpuorenes). OTambl AMOPUOHAIBHOTO PAa3BUTHUS Yy TMO3BOHOYHBIX >KUBOTHBIX:
npoOjeHue, racTpyisamnusi, opraHoreHes. I[loctamOpuoHanbHOe paszBuTHe. THIIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHUS: MIPSMOE, HEMpsiMoe (JTMIMHOYHOE). Biustaue cpenp
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIEC BHI3HIBATH BPOKIAEHHBIC YPOICTBA.

Poct u paszButne pacreHuil. OHTOr€HE3 IIBETKOBOTO PACTCHUSA: CTPOECHHUE
CEMEHHM, CTaIUN PA3BUTHSL.

JeMmoHCcTpanum:

Tabmuupr u  cxembl: «@POpMBI Pa3MHOXKEHUS OpPraHuU3MOB», «JIBoiiHOe
OIUIOJJOTBOPEHUE Y I1IBETKOBBIX pacTeHuil», «BereratuBHOE pa3MHOKEHHE
pacteHui», «Jlenenue kietku 6aktepuin», « CTpoeHUE MONOBBIX KIETOK», «CTpoeHue



xpomocoMbl», «Knerounsit muki», «Pemmukanms [JHK», «Mwutos», «Menosy,
«Ipssmoe n HempsiMoe pa3BUTHEY», «['aMETOreHe3 y MIIEKONUTAIONIUX U YEJIOBEKAY,
«OCHOBHBIE CTaJIUA OHTOTCHE3AY.

O6opynoBanue: MHKPOCKOTI, MHUKPOTIPENapaThl «CriepMaTo30u1bl
MJIEKOIIMTAIOLIEro», «SlHlekneTka miekonuramonero», «KapuoknHe3 B KieTKax
KOpEIIKA JTyKa», MArHUTHAsI MOJeNb-anuinKanus «Jlenenne knetku», moaens JJTHK,
MOJieTb MeTa(a3zHOi XPOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora Ne 3. «HaOmiomenue MuTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGoparopnas padota Ne 4. «M3yueHune CTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3anauu reHeTuku. Vcropus pa3Butus reHeTuKu. Ponbs nuronoruu u
SMOPHOJIOTUY B CTAHOBJIEHUU T€HETUKHU. BKilam poccuiickux u 3apyOeKHBIX YUEHBIX
B Pa3BUTUE TE€HETUKHU. MeTO/Ibl TeHETUKHU (THOPUIO0IOrMYECKUM, IIUTOr€HETUYECKUH,
MOJIEKYJISIpHO-TeHeTHYeCKUil). OCHOBHBIE TE€HETHYECKHE TMOHATHSA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HAacleAOBaHUs MPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHaenewm.
MoHorubpuHoe CKpelMBaHue. 3aKOoH eAuHO-00pa3usi TUOpPUIOB  MEPBOIO
nokosicHudA. [IpaBuiio JOMUHHMpPOBaHUS. 3aKOH pacCIIEIUICHUs MpU3HAKOB. [ nmoresa
YUCTOTHI raMeT. [1o1HOe 1 HenoJIHOe TOMUHUPOBAHKE.

JuruOpuaHoe ckpenuBaHue. 3aKOH HE3aBUCUMOTO HACJIeIOBAaHUS MPU3HAKOB.
[{uroreneTnueckue OCHOBBI JIUTHOPUHOTO CKpEHIMBAHUSA. AHAIU3UPYIOIICe
CKpenuBaHue. Vcrnonp30BaHue aHATM3UPYIOWIETO CKPEIIMBAHUS JJISI ONPECIICHUS
TE€HOTHUIIA OCOOH.

CueruienHoe HacienoBanue npusHakoB. Pabora T. Moprana mo CrierieHHOMY
HACJIEJOBAaHMIO I'eHOB. HapyleHne cuerieHust reHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TE€OpHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHhl.

I'enetnka mosia. XpoOMOCOMHOE OMNPEAEICHUE IMOJia. AYTOCOMBI U TOJOBbBIC
XpOMOCOMBI. ['OMOraMeTHble H TeTeporaMeTHbie opraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CLIENIJIEHHBIX C MOJIOM.

N3meHnunBOCTh. BUIbl M3MEHYMBOCTHU: HEHACIICICTBEHHAs M HACJIECIACTBEHHAS.
Poman cpennl B HeHacJICACTBCHHOM N3MEHUYHBOCTH. XapaKTepuCTUKa
MOJAU(PUKALMOHHON M3MEHUMBOCTU. BapualMOHHBIN psii ¥ BapHallMOHHAsT KPUBas.
Hopwma peakiun npusnaka. KonuuecTBEeHHbIE M KQUECTBEHHBIE MPU3HAKHA U UX HOpMa
peakiuu. CBoiicTBa MOAU(PUKATMOHHON N3MEHYHBOCTH.

HacnenctBennasi, wiMm TeHOTHNHYECKas, W3MEHYMBOCTh. KomOWHaTHBHAsS
W3MEHYMBOCTh. Meilo3 W TMOJOBOM TMpoIeCcC — OCHOBAa KOMOWHATHBHOM



M3MEHYMBOCTH. MyTannoHHass W3MEHYMBOCTh. Kimaccudukamuss MyTaruii: TeHHEBIE,
XpPOMOCOMHBIC, TCHOMHBIC. HacToTa M MpUYWHBI MyTanuid. MyTareHHbIe (HaKTOPBI.
3aKOH rOMOJIOTHYECKHUX PSAAOB B HacieICTBEeHHOM n3MeHnunBoctu H. Y. Bapuiosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka wyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOABI TE€HETHKU
YeJIOBEKa: TCHCATOTHYCCKUM, OIM3HEIOBBIM, IIUTOTCHETHYCCKUM, OMOXMMUUYCCKHUM,
MOJIEKYJISIPHO-TE€HETUUECKUM. CoBpemeHHOE onpeieNIeHne TE€HOTHIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHCIE C ITOMOUIBIO
[1[[P-ananu3a. HacnenctBeHHble 3a00JieBaHUs YeIOBEKA: T€HHbIE 00JI€3HU, OOJIE3HU
c HAaCIIEICTBEHHOM PEAPACTOIOKEHHOCTHIO, XPOMOCOMHBIE 00JIe3HU.
ComaTtnyeckue | TeHepaTuBHble MyTaluu. CTBOJIOBbIE KJIETKU. [IpUHIUIIBI
3I0pOBOTO 00pa3a *KU3HHU, NUATHOCTUKHU, TPOPUIAKTUKNA U JCYCHUS T€HETUUECKUX
Oone3Heil. MenuKo-reHeTUYECKOe KOHCYJIbTHPOBAHMUE. 3HAYEHUE MEIUIIMHCKOM
TC€HETUKHU B MPEJAOTBPAIIEHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JemoHcTpanuun:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne @pusz, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabnuubr u cxembl: « MOHOTHOPUTHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYeCKas
OCHOBa», «3aKOH PAacCUICIJIEHUS U €r0 UTOr€HETUYECKass OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurudpugHoe ckpenBanuey, «L{uTomoruyeckue OCHOBBI JUTHOPUIHOTO
CKpemnuBaHus», «Meio3», «B3anmoaencTBUe allieIbHBIX T€HOB», «['eHeTmueckue
KapThl PacTEHUi, JKUBOTHBIX U YEIOBEKa», «l'€HeTHKa Mmoja», «3aKOHOMEPHOCTH
HACJIEOBaHUs, CUEIUIEHHOIO C ToJIoM», «KapuoTuibl yenoBeKa W KUBOTHBIXY,
«Bunpl m3meHumBOCTHY», «MonudukarmoHHas HW3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-akropay, «['eneruka rpyni KpoBu», «MyTallnoOHHAsI U3BMEHYUBOCTHY.

OGopynoBanue: Mojenu-anmiInkanuu  «MOHOTHOPUAHOE  CKpEIIMBAHUE,
«Hemonmunoe  momuHupoBanue», «Jlurmbpumnoe ckpemmBanue», «llepekpéct
XPOMOCOM», MUKPOCKOT ¥ MHKporpemnapaT «J[po3oduia» (Hopma, mytanuu GopmsI
KPBUIBEB M OKPACKH Tela), repdapuid «I"opox moceBHOM».

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:

JlaGoparopHass padora Ne 5. «M3ydyeHue pe3ylbTaTOB MOHOTHOPHIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTax».

Jlabopatopuast pabota Ne 6. «M3ydeHue MoaudUKAIMOHHOW W3MEHUYMBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia ¥ BApUALIMOHHON KPUBOW.

JlabopatopHasi pabora Ne 7. «AHanu3 myTrauuid y Apo30(uiibl Ha TOTOBBIX
MHKponpenapaTax.

[Tpaxtuueckas padota Ne 2. «CocTaBieHre U aHAIA3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.



Cenekuys Kak Hayka M Ipolecc. 3apOKICHUE CEJEKIMU W JOMECTHUKALIMS.
VYuenne H. 1. BaBuioBa 0 1meHTpax MPOUCXOXKACHUS U MHOTOOOpPa3usl KyJIbTypPHBIX
pacTeHui. LIeHTpbl IpOUCXO0KAEHUS JOMAIIHUX KXUBOTHBIX. COpT, MOpoAa, INTAMM.

CoBpeMeHHbIE METOJIbl CeNIEKIMU. MaccoBblli U MHIUBUIYaJIbHBIA OTOOPHI B
CEJICKIMN pPACTEHMM M KUBOTHBIX. OlEHKa DJKCcTepbepa. bIM3KOpPOACTBEHHOE
CKpemuBaHue — uHOpuauHT. Yuctas nunHua. CKpelMBaHHE YHUCTBHIX JIMHHM.
I'eteposuc, wnm rubpuanas cwia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otnanénnas rubpuauzanus U e€ ycnexu. MckycCTBEHHBI MyTareHe3 U MOoJIyuyeHue
HOJIMIIIIONI0B. JIOCTHKEHNS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bruorexHoOTHsI Kak OTpacib IPOU3BOACTBA. ['€HHas HMH)KEHEpuUs. OTambl
cozganusi pexkomOuHantHod JIHK wu Tpancrenneix opranusmoB. Kiertounas
nxkeHepus. Krnetounsle KyapTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE DPACTEHUU.
KiloHupoBaHnue  BBICOKONPOAYKTUBHBIX  CEIBCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Dkojorudeckue u atndeckue mnpodnemsl. 'MO — reHernuecku MoaupUIUPOBaHHBIE
OpTaHU3MBI.

JleMoHCTpauuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. lIBanoB.

Tabmumbsl uw  cxembl: kKapra «LleHTpbl NPOUCXOXKAEHHST M MHOroooOpasus
KyJbTYPHBIX pacTeHuil», «Ilopoasl nomamHuX »*XUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «Otnanénnas rubpuauzainus», «PaboTel akagemuka M. @. MBanoBay,
«Ilomunnougusa», «OO0BEKTHI OHOTEXHOJOTUM», «KileTouHblE KyNbTYpHl U
KJIOHUPOBaHKE», «KOHCTpynpOBaHUE U MEPEHOC T€HOB, XPOMOCOM).

ObopynoBaHue: MYJISDKM IUIOI0B U KOPHEIUIOAOB JTUKHUX (OPM M KYJIbTYpPHBIX
COpPTOB pacTeHuil, repdbapuit «CeabCKOX035HCTBEHHbBIE PACTCHHUSI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypenust «OCHOBHBIE METOABl W JOCTHKEHMS CEJEKIMM PACTCHHU U
’KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLHMIO, INIEMEHHYIO (PepMYy, COPTOUCTIBITATEIbHBIN
Y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIAOOPATOPHUIO arpOyHMBEPCUTETa WM HAYYHOTO

HEHTPA)».

11 KITACC

Tema 1. DBoJIIOLIMOHHAA OMOJIOTHS.

IIpennochUlIkKi BO3HUKHOBEHUSI DBOJIOIMOHHOW TEOPHH. IDBOJIIOLIMOHHAS
Teopusi U €€ MEeCTO B OuoJIoruu. BiusiHue SBOJIOLMOHHOW TEOPUU HAa PA3BUTHE
OMOJIOTHY U APYTHX HAYK.

CBHUIETEIILCTBA  DBOMNIONMH. [laJIeOHTONIOTHYECKHE:  IOCIEIOBATEIbHOCTD
MOSIBJIGHUS] BHJIOB B TAJEOHTOJIOTHYECKOUW JIETONUCH, TEePeXOAHbIe (HOPMBI.
buoreorpaduyeckue: cxoacTBo u paznuune GayH u HIop MaTepUKOB U OCTPOBOB.



OMOpPHONIOTHYECKHE: CXOJACTBA M pPA3IW4yUsl SMOPUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-AaHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJOTUYHBIE,
PYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METabOJIMYEeCKuX MyTel y Bcex
OpraHU3MOB.

OBomononHas teopuss Y. JlapBuna. IlpeanochUlku  BO3HUKHOBEHUS
NapBUHM3MA. J[BWKyIllME€ CWIBI 3BOJIIONMU BUAOB 10 JlapBuHy (U30BITOYHOE
Pa3MHOXEHUE TMPU OTPAaHUUYEHHOCTH PECypcoB, HeomnpeaenéHHas H3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretuueckas teopust 3BooIUH (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBomonus. [lonynsuusa kak eAMHUIA BUAA U SBOJIOLIHMH.

JBrxymue cuibl ((pakTopbl) 3BOJIIOLMK BUIAOB B MpUpoae. MyTallMOHHBIN
npolecc 1 KOMOMHATUBHAS U3MEHUYUBOCTD. [lomysiinoHHbIE BOJIHBI U pei( TeHOB.
N3osnsiiust 1 Murpanus.

EcrecTBeHHBII 0TOOp — HampaBisomuid  (aktop 3Bomonuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0neHHOCTh OpPraHM3MOB Kak pe3ynbTaT 3BOJOUMU. [Ipumepsl
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMop(h03bl U HIUO-aTANTAI|H.

Bun u  BugooOpazoBanue. Kputepuu  Buma.  OcHoBHbIE  (HOPMBI
BUJ1000pa3oBaHus: Teorpaduueckoe, IK0JIOrHIECKOe.

Makposposonusa.  Dopmbl  sBomONMU:  QuUIETHYECKAs, JAUBEpPreHTHAas,
KOHBEpreHTHasl, mapasuienbHas. HeoOpaTuMoCcTh IBOTIOIUH.

[IpoucxoxieHre OT HeCNEeUHAIN3UPOBAaHHBIX MpeAakoB. IIporpeccupyromias
crienuan3anvs. ATanTUBHAS padaLUs.

JdemoHcTpanuu:

[Toptpetsr: K. JInnnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkensb, . Mromep, A. H. CeBepiios.

Tabmuubr u cxembl: «Pa3Butrue opraHM4ecKoro Mupa Ha 3emie», «3apoJIbIin
MIO3BOHOYHBIX KUBOTHBIX», «ApXeOonTepUKC, «POopMbl OOPHOBI 32 CYILIECTBOBAHUEY,
«EctecTBeHHBI 0TOOP», «MHOrooo6pasue copToB pacTreHuit», «MHorooopasue
OpO/T KUBOTHBIX», «ITonmynsium, «MyTanuuoHHas U3MEHYHUBOCTHY,
«Apomopdosery, «Unnoamantamum», «OOmas aereHepanus», «JIBWKyline CHUITBI
sBommoruny, «Kapra-cxema mapmpyra myremectBus Y. [lapBuna», «bopwba 3a
cymectBoBanue»,  «llpucnocobneHHoct  opranu3aMoBy»,  «leorpaduueckoe
BUI000pa30BaHue», « IKOJIOTHUYECKOE BUI000pa30BaAHHUE.

O6opynoBanue: KOJUICKIIMS HACEKOMBIX C Pa3TMYHBIMU TUTIAMU OKPacKu, HaOop
IJI0JIOB U CeMsTH, KOJuTeKIus «lIprumephl 3aUTHBIX TPUCTIOCOOIEHUN Y dKUBOTHBIX Y,
Mojieinb «OCHOBHBIE HANpPaBJICHUS HBOJIOLHMNY, 00bEMHaAs Mopaenb «CTpoeHue
TOJIOBHOTO MO3ra MO3BOHOYHBIXY.



buoreorpaduyeckass kaprta wMupa, KoJulekius «DoOpMbl  COXPAHHOCTH
MCKOIIaeMBbIX )KMBOTHBIX M pacTEHU», MoJenb antuinkanus «Ilepexkpéct xpomocom»,
BIIaXKHbIe  mpenaparbl  «Pa3BuTue  HacekoMoro»,  «Pa3BuTue  JISTYHIKWY,
Mukponpenapar «Jlpo3zodunay (Hopma, MyTariuu GopMbl KPbUILEB U OKPACKH TeJla).

JlabopaTopHble U NpaKTHYECKHE PAdOThI:

Jlabopatopuass pabora Ne 1. «CpaBHeHHE BHUIOB 1O MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlabopatopHast padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbI€ TPEICTaBICHUS O 3apOKIACHUU KU3HM. HayuHble ruUnoressl
BO3HMKHOBEHHUs JKM3HM Ha 3emuie: aOHOreHe3 M MaHcHepMus. XUMUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKUX.
OKCIEpPUMEHTAIIBHOE TOATBEPKACHUE XUMUYECKOM 3BOJIronMM. HavyanbHble >Tamsl
ouonornyeckor spomtounu. ['mnoreza PHK-mupa. ®@opmupoBaHne MeMOpaHHBIX
CTPYKTYP Y BO3HUKHOBEHHE IPOTOKJIETKH. IlepBble KIETKM W HX 3BOJIOLHS.
@opMHPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazBuTtne xu3Hu Ha 3emiie 1o 3pam W nepuojaMm. Kartapxeil. Apxelickas u
nporepo3oiickass dpbl. [lameosoiickas »pa u €€ Tepuoiubl: KEeMOPHUHCKHIA,
OpPIOBUKCKHUH, CUITYPUUCKUN, NEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o3o0iickast 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBO.

KaitHo3oiickass 3pa W €€ TMepuoapl: IMAJCOrCHOBBIA, HEOTCHOBBIM,
AHTPOIIOTECHOBBIM.

XapakTepucTuKa KiIMMaTa M TE€O0JOTMYECKHX IpoueccoB. OCHOBHBIE ATalbl
ABOJIIOLMU PACTUTEIBHOTO M KUBOTHOrO MHpa. ApomMop]o3bl y pacTeHuil u
XKUBOTHBIX. [losIBlIEHME, paclBET M BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpaxkeHue »3Boitouuu. OCHOBHbBIE
CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB.

OBoonMsA 4YeaoBeKa. AHTPOIIOJOTHS Kak Hayka. PazBuTue mpeacTaBieHUN O
IPOUCXOXKJIECHUN 4YeloBeka. Meroapl u3ydeHusi aHTpomnoreHe3a. CXoacTBa U
pa3nuyms 4eJ0BeKa U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YeTIOBEKa.

JBmxymiue cuibl ((pakTopsl) aHTponoreHe3a. HacneacrBeHHast U3MEHUYUBOCTD U
ecTecTBeHHbIN 0TOOp. OOIIEeCTBEHHBIM 00pa3 KU3HU, U3TOTOBICHUE OPYAUM Tpyna,
MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaJMM W BETBHU HBOJIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, YeIoBEK
yMenbi, YenoBek npsmMoxoaamui, YenoBek HeanaepTanbCekui, YenoBek pa3yMHBIN.
Haxoaku uckonaembIx OCTaTKOB, BpeMs CyIIECTBOBAHUS, 00JIaCTh PaCIpOCTPaHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.



Uenoseueckue packl. OCHOBHBIE OOJIBIIINE PAChl: EBPOICOUIHAS (EBpa3HiicKasi),
HETPO-aBCTpaJIOU IHAsI (IKBATOpHAJIbHAS), MOHTOJIONAHAS (a3MaTCKO-aMEPUKAHCKas).
YepThl NpUCHIOCOOICHHOCTH MPEICTaBUTENICH YEIOBEYECKUX pac K YCIOBHUSAM
cymectBoBanus. EnuncTBo yenoBeueckux pac. Kpuruka pacuszma.

JdeMoHcTpanuu:

[Toptpetsi: ®. Peau, JI. ITactep, A. W. Onapun, C. Mwunep, I'. FOpu, Y.
JlapBuH.

Tabmuubr u cxembl: «Bo3nukHoBenne CoiHE4YHOUW cuUCTEMBbD», «Pa3BuTHe
opraHu4eckoro  mmupa», «PacturenbHas  kieTka», <«KuBOTHasi  KJETKay,
«IIpokapuotnueckass kietka», «CoBpeMEHHas CHCTEMa OpPraHUYECKOro MHUpPay,
«CpaBHEHHME AaHATOMHUYECKHX YEpPT CTPOCHHS YeJIOBEKa M YeJIOBEKOOOPa3HbIX
00e3bsiH», « OCHOBHBIE MECTa NAJIEOHTOJIOTMYECKUX HAXOAO0K IPEIKOB COBPEMEHHOIO
yenoBekay, «/lpeBHeilmme moan», «JpeBHue moan», «llepBble COBpeMEHHBIE
T0In», «HemoBeueCcKre pachh».

O6opynoBaHue: MYJISKA «ITpoucxoxnenue YEIIOBEKA» (6rocThI
aBCTPAJIONUTEKA, MUTEKAaHTPONa, HeaHAepTalblla, KPOMAHBOHIIA), CIENKU WIH
M300paKEHUsI KaMEHHBIX OpYIUWA MEPBOOBITHOIO YeJOBEKa (KaMHHU-YOIIEPHI,
pyomita, ckpebia), reoXpoHooruueckas TadauIa, KoJIeKus «P@opMbl COXPaHHOCTH
MCKOIMAEMBbIX JKUBOTHBIX U PACTEHUID.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckass padora Ne 1. «/3ydyeHue MCKOMaembIX OCTATKOB PACTEHUH H
KUBOTHBIX B KOJIJICKIIUSX).

DKcKypcusi «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAyYHbBIN WIIM KPaeBEIUECKUI My3eil).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

DKoJIOTHS KaK HayKa. 3a/ladyd M pasliesibl SKOJOTruu. MeTolibl 3KOJIOTMYECKUX
MCCIIEN0BAHMN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOWTaHMS OPTraHMW3MOB: BOJIHAS, HA3EMHO-BO3AYIITHAs, MOYBEHHAS,
BHYTPUOpPTaHU3MEHHASI.

Okonornueckue  ¢akrtopel. Knaccudpukanuss 3KoIOru4eckux  (HakTOpOB:
abnotuyeckue, OMOTMYECKHE M AaHTPOINOTeHHbIE. JIeHCTBHE HKOJIOrMYECKUX
(hakTOpOB Ha OPTAHU3MBI.

Abunotndeckue (HakTopbl: CBET, TEMIIEpAaTypa, BIAKHOCTh. POTONEPUOAU3M.
[IpucnocobGnenusi  OpraHu3MOB K  JIEWCTBHIO  aOMOTHYECKMX  (PaKTOPOB.
buonoruueckue puTMsl.

buotnueckue daxtopsl. Buasl 6MOTHYECKUX B3aMMOJCHCTBHI: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOMO3 u ero ¢opmel. [lapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIN3M (KBapTHPAHCTBO, HAaxJIEOHWUYECTBO). AMEHCAIU3M, HEHUTpaIn3M.



3HaueHne OWOTHYECKUX B3aUMOACUCTBUNA [UIsl CYIIECTBOBAHHS OpPraHU3MOB B
MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE  XapakTepucTuku  nomymsuud. (OCHOBHbIE — TOKa3aTelu
NOMYJISIUU: YHUCJIEHHOCTh, IUIOTHOCTb, POXKJIAE€MOCTh, CMEpPTHOCTh, IPHUPOCT,
Murpanus. J{lnHaMuka 4uCcIeHHOCTH MOMYJISIIUN U €€ peryJsius.

JlemoHcTpanuu:

[optpetsr: A. 'ym6ompar, K. @. Pynbe, O. ['ekkens.

Tabmuubr u cxembl: kapta «lIpupoanbie 30HBI 3eminy», «Cpeabl oOUTaHUs
opranusmoBy», «®otonepuoauzm», «llomymsamuu», «3aKOHOMEPHOCTH  POCTa
YUCJICHHOCTHU MOMYJISIUU UHDY30puu-TyPenbkn», «[IumeBbie nenm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopnas padora Ne 3. «Mopdosoruueckue oCOOCHHOCTH PacTEHUU U3
Pa3HBIX MECT OOUTaAHUS.

JlabopatopHasi pabora Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB

KOJIEyCay.
[Ipaktruueckas padora Ne 2. «Iloacy€T MIOTHOCTH MOMYJSIUN Pa3HBIX BHUJIOB
pacTeHum».
Tema 4. Coo0mecTBa 1 IKOJI0rHYECKHE CHCTEMBI.
CoobmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBasi,

MPOCTpAaHCTBEHHAs, Tpoduueckas (muieBasi). Buabl-momunantel. CBsizu B
OMOILIeHO3E.

Okonornueckre cuctembl (dkocuctembl). [lonsitue 00 dKkocucreme u
ouoreoneHose. DyHKIUOHAIbHBIE KOMIOHEHTHI  3KOCHUCTEMBI:  IPOIYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BelIECTB M IMOTOK SHEPIHMH B 3KOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocucTeMbl. [lumiessie nenu u cetu. OCHOBHbBIE
MOKa3aTelM JSKOCUCTEMBbI: OuoMacca, NPOAYKIHUSA. OKOJOTUYECKHE MHUPAMUIBI:
OPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOICTBa 3KOCHUCTEM: YCTOWYUBOCTb,
camoperyJsnus, pazsutue. CyKueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WIIA
MIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTNIOTEHHBIE DKOCHUCTEMBI. ATpPOIKOCUCTEMBI. Yp603KOCUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak (akrop ycToiWuumBocTH dKocucteM. CoxpaHeHHE
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIie.

Yuenue B. WM. Bepnaackoro o Oumocdepe. ['paHuiipl, cocTaB U CTPYKTypa
ouocdeprl. KuBoe BemectBo u ero ¢yakinun. OcoOeHHOCTH Ouochephl Kak
ro0anbHOM SKOCUCTEMBbl. JlMHAMUYeckoe paBHOBeCHE M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTsl BemeCTB U OMOT€OXMMHYECKHE LMKl 3JIEMEHTOB (YIiiepona,
a30Ta). 30HATBHOCTH Onochepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTtBO B Omochepe 3emiu. AHTPOIIOTCHHBIE M3MEHEHHUsT B Omocdepe.
['oGaibHbIE IKOIOTHYECKUE TTPOOIIEMBI.

CocymectBoBaHue Npupobl U denoBedecTBa. CoxpaHeHue OmopasHOOOpazust
KaKk OCHOBa YCTOMYMBOCTH Ouocdeprl. OCHOBa palMOHATBHOTO YIPABICHUS
MPUPOIHBIMU PECypcaMu U WX HCIOJb30BaHHUE. J[oCTHKeHUs OMOJOTHH M OXpaHa
IPUPOIBI.

JdeMoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuupl u cxembl: «llumesble nenw», «bHOLIEHO3: COCTaB U CTPYKTYpay,
«IIpupogubie coobmiectBay, «llemn nuTaHus», «IKONIOTHYECKasT MNUPAMUIA,
«buocdepa u udenoBek», «IKOCUCTEMA MIUPOKOJIMCTBEHHOTO JIECay, «IKOCHCTEMA
XBOMHOrOo  Jjeca», «buoueHo3d  Bomoémay»,  «ArpoueHos»,  «lIpumepHbie
AHTPOIIOTCHHBIC BO3JCUCTBUS HAa NMPUPOAY», «BakHEUIINE NCTOYHUKU 3arps3HEHUs
BO3/lyXa M TPYHTOBBIX Bon», «IlouBa — BakHelInas cocTaBistomas Ouocgepb,
«®akTopsl aerpaganuu nouBy», «IlapHukoBsiid 3pPexT», «DaKTOPBI paTuOAKTUBHOTO
3arpsisHeHust  Ouocdeps»y, «OO0mas cTpyktypa Oumocheps», «Pacnpoctpanenue
®Ku3HU B Ouocdepe», «O30HOBBINA 3kpaH Ouochepr», «KpyroBopor yriepona B
ouocheper», «KKpyroBopot azora B pupoIe».

OGopynoBanue: MojeNb-anminkanus «TunuuHele OWOILIEHO3bI», TepOapuid
«PacturenbHple coobmmecTBa», KoJulekiuu «buornenosy, «Bpenurenn BakHEHITMX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP», repOdapuu M KOJUICKIIMU PACTEHUI W >KUBOTHBIX,
IpUHAJJIEKAIINE K pa3HbIM 3KOJOTMUYECKUMM IpynnaM OJHOTO Buaa, KpacHas kHura
Poccuiickoii @eaepannn, n300pakeHUsI OXPaHIEMbIX BUJOB PACTEHHUI U )KUBOTHBIX.



IUDTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA  ITPOIT'PAMMEBI 11O
BMOJIOI'NN HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBiuBalTCd TpeOoBaHUS K pe3ylbTaTaM
OCBOCHHMSI 00y4arOIMMUCS MPOrpaMM CPEIHEro OOLIEro 00pa3oBaHus: JUYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JNMYHOCTHBIX pE3yJbTAaTOB OCBOCHHUS mpeaMmera «buosorus»
BBIJICJICHBI CIICYIONINE COCTaBISIONIME: OCO3HAHWE OOYYAONIMMUCS POCCHUUCKOMN
rPaXJaHCKOM UJCHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEICIICHUIO, HaJIN4Yne MOTHBAINHA K 00y4EeHUIO OnoJIorHHy,
IIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HUCTOPUYECKUX TPAJULUNA Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTHh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOECH
JNEATEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, TMPUCYIIUMUA  CHCTEME
OMOJIOTHYECKOT0  00pa30oBaHMs, HAJIWYME  HKOJOTUYECKOTrO  MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA INpenmera «buonorus» mocTuraroTcs B
€MHCTBE Yy4YEeOHOM U BOCHHUTATEIBHOM JEATEIbHOCTM B COOTBETCTBUU C
TPAIAULIMOHHBIMA POCCHUIUCKUMH COLIMOKYJIBbTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMM B OOILECTBE MNpaBUJIaMHM M HOPMaMH
MOBEJACHUS W CIOCOOCTBYIOT TMpOIlECCaM CaMOIO3HAHUS, CAMOBOCIUTAHUS H
CaMOpAa3BUTHSA, PA3BUTHs BHYTPEHHEN MO3ULUU JIMYHOCTH, NATPUOTU3MA, YBAXKECHUS
K 3aKOHY U NPaBOIMOPANKY, YEIOBEKY Tpyda U CTApIIEMy IOKOJCHUIO, B3aUMHOTO
YBaXKCHHS, OCEPEKHOr0 OTHOIICHHS K KYJIbTYPHOMY HACICIUI0 W TPaguIUsiM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoii denepanuu, OTpupoae U OKPYKaKOLIEH
cpene.

JImdHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOro mpeamera «buomorusy momKHbBI
OTpaXXaTh TOTOBHOCTh U  CIOCOOHOCTh OOYYaromMXCsl  PYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAllU{,  TO3WTHBHBIX  BHYTPEHHUX  YyOEKIEHUH,  COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PaCHIUPEHHE KU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IPOIECCE peaau3allii OCHOBHBIX HaIlpaBJICHUMH
BOCMUTATENILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KaaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMUA OOYYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBOKCHHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM AESATEIBLHOCTU MPU CO3JAHUU YUEOHBIX
IPOEKTOB, PpEIICHUH Y4YeOHBIX M  TO3HABATENbHBIX  33Ja4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEAEHATh COOCTBEHHYIO MO3UIIUIO IO OTHOIIEHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOUX JACHCTBUSX HEOOXOJIUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBHS JIIOJIEH C Pa3HBIMH YOEKIEHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLIMAJIbHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B TMPOLIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, I[IO3HABAaTENbHBIX M  HMCCJIEAOBATEIbCKUX  3a7a4, YBAKHUTEIHHOTO
OTHOIIEHUSI K MHEHHMIO OIMOHEHTOB TMPU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNCKOM TPAKIAHCKONW HACHTUYHOCTH, MaTPUOTU3MA,
YBa)KE€HHS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH Tiepe] PoauHol, ropaocTu 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK M KYyJIbTYPYy, IPOLIJIOE M HACTOSLIEE
MHOTOHAllMOHAaJbHOTr0 Hapoaa Poccnu;

IIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACJIECIUIO W MaMSTHUKAM MPUPOJbI,
NOCTHXEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OLICHUBATh BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HaYeHUsI OMOJIOTHHU B TIO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HU
YeJIoBeKa U COBPEMEHHOTO 00IIIECTBA;

uaerHas yOeXIEHHOCTh, TOTOBHOCTh K ClyXeHuro u 3ammte OTedecTna,
OTBETCTBEHHOCTh 32 €0 Cyab0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJUTEIISIM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MIPUHATHS HEHHOCTEW CEMEWHOM )KM3HU B COOTBETCTBUU C TPAAULIUSAMU
HapoaoB Poccuu;

4) 3cTeTH4eCKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYas JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;



MMOHMMAaHUE YMOIMOHATBHOTO BO3ICHUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHUIO B PA3HBIX BUIAX HCKYCCTBA, CTPEMIJICHUE
MPOSIBIIATH KAY€CTBAa TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnUTAHUA, (POPMHPOBAHMS KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0JIaronoJyYms:

MOHMMAaHKE U pean3alus 30pOoBOro u 6e3omnacHoro odpasa >ku3HH (30pOBOE
MUTaHue, COOJI0/ICHNe TUTHCHNYECKUX MPAaBWI U HOPM, COATAHCHUPOBAHHBIN PEKUM
3aHATUM W OTHbIXa, peryjspHas (u3MYecKas aKTUBHOCTh), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY HU
IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE [IEHHOCTH TPaBUJ HHJIUBUAYAIHBHOTO U  KOJUJIEKTUBHOIO
0€301acHOro MOBEICHHS B CUTYalUX, YTPOKAIOIINUX 3J0OPOBbIO U KU3HU JIIOJICH;

OCO3HAHWE TMOCIEACTBUN M HENPUATHUS BPEIHBIX MPHUBBIUEK (YHMOTpeOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHUE LIEHHOCTH MacTEPCTBA, TPYA0IIO0HE;

FOTOBHOCTh K AaKTHUBHOW JESATEIIBHOCTA TEXHOJOTMYECKOM W COLIMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, MIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpPEC K pa3MyHbIM cepaM MpOoPECCHOHAIBHON AESITENIbHOCTH, YMEHHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccuu U pearu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) IKOJIOTrH4YeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU LIENeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY KU3ZHU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBINICHUE YPOBHS JKOJIOTHYECKOW KYyJIbTYyphbl: MPUOOpPETEHHWE OIBITA
MJIAHUPOBAHUSI TIOCTYIIKOB U OIEHKH WX BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH
cpensl;

OCO3HaHHUE TIJI00ANBHOTO XapaKTepa 3KOJIOTMYECKHUX Npo0ieM U myTed HX
pelieHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOpPETAEMbIC TIPU M3YUYCHUH OMOJIOTUU 3HAHUS
U yMEHUs TpU  PEIICHUH  TpoOJjieM, CBSI3aHHBIX C  PAIMOHAIBHBIM
IPUPOAOIIOIB30BaHUEM (COOJIIOICHHE MPABUII TOBEJICHUS B IPUPOJIE, HANTPABIECHHBIX
Ha COXpaHEHHUE PaBHOBECHUS B IKOCHCTEMAX, OXpaHy BUJOB, SKOCHUCTEM, Ouocdepsl);

AKTMBHOE HENPUATHE NEUCTBHUM, NPUHOCALIMX BPEI OKPYKAKOLIEH NPUPOIHON
cpele, yMEHHE MPOTHO3UMPOBATH HEOJArOMPHUITHBIE SKOJOTUYECKHE TOCIEICTBUS
NpEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;



HaJU4He Pa3BUTOTO SKOJOTHYECKOTO MBIIIUICHHS], SKOJOTUYECKOU KYJIBTYpHI,
OTIBITA JCSITEIIBHOCTH 3KOJIOTHYECCKOW HAINPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMHU B TI0O3HABATEIILHON, KOMMYHHKATUBHON M COIMAIBLHOM MPAKTUKE, TOTOBHOCTHU K
YYaCTUIO B IPAKTUYECKOMN JESITEIBHOCTH IKOJIOTHYECKON HApPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHKHA, OCHOBAHHOTO Ha JIHAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM M YHUTATENIbCKOM KYyJNbTYPhl KaK CpEJCTBa
B3aMMOJICUCTBHS MEX]TY JIFOJbMH U TIO3HAHUS MUDA;

MOHMMAaHUE crneuu(puKu OHOJIOTMM KaK HayKH, OCO3HaHuA €€ pojau B
GOpMHpPOBAHNY PANMOHATLHOTO HAYYHOTO MBIIUICHHUS, CO3JIaHUU IIEJIOCTHOTO
IpEICTaBlIeHUs 00 OKpY)KaIoIeM MHUpE KaK O €IMHCTBE MPHUPOJbI, YeIOBEKa U
oO1ecTBa, B TMO3HAaHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH U pElIeHUH MpodiieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,;

yOSXKIIEHHOCTh B 3HAYMMOCTH OWOJIOTHW JJII COBPEMCHHOW ITMBUJIM3AIINH:
oOecrieueHrsT HOBOTO YPOBHS pa3BUTHS MEAWIMHBI, CO3/IaHUE TEPCIICKTHBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOJIEMbI pa3BUTHS YEJIOBEUECTBA,
MOWCKa TMyTEeH BBIXOAA M3 TJIOOAIBHBIX JKOJOTMYECKHX MpoOjeM U obecreueHus
nepexoqa K YyCTOMYMBOMY Pa3BUTHIO, PAITMOHAIIBHOMY HCIIOJIB30BAHUIO MPUPOTHBIX
pecypcoB 1 (hOPMHUPOBAHHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUW B  IEJIX
MOBBIIICHUS OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, KaK COCTaBHOM
4acTH (DYHKIIMOHAILHON IPAMOTHOCTH 00ydYaromuxcs, GopMupyeMoi npu u3y4eHuu
Oonojoruu;

MMOHUMAHUE CYITHOCTH METOJIOB ITO3HAHMS, MCIOJB3YeMBIX B €CTECTBECHHBIX
HayKax, CHOCOOHOCTH WCMOJb30BaTh TMOJydyaeMble 3HAHWS A aHalu3a W
OOBSCHEHHUSI SIBJICHUM OKPY)KAIOIIErO0 MUpa M MPOUCXOIANIMX B HEM H3MEHCHUI,
yMEHHUE JellaTh OOOCHOBAaHHBIC 3aKIIOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB H
UMEIOIINUXCS JaHHBIX C IEJIBIO TIOJYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCITOJIB30BaTh OHMOJOTHYCCKAE 3HAHMS IS
perieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HaHWE IICHHOCTH HAy4YHOU JEeSATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIPHOCTh HHINBUIYAIBHO U B TPYIIIIC;

FOTOBHOCTh M CIIOCOOHOCTb K  HENPEPHIBHOMY  O0Opa3oBaHUIO U
caM000Opa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWA 10 OWOJOTUU B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMU.

METAIIPEIMETHBIE PE3YJ/IBTATDBI



MeTtanpeamMeTHble pe3yNbTaThl OCBOCHHUs Yy4yeOHOro mpeamera «buomorus
BKJIIOYAIOT: 3HAYMMble [UIsI  (OPMHUPOBAHMS MHPOBO33PEHUS  OOYYarOIIUXCs
MEXIUCHUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOILIEHAYyYHbIE MOHATHS, OTPAKAIOIINE
[EJIOCTHOCTh HAyYHOM KapTHMHbBI MHUpPAa M CHEUM(PUKY METOAOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, DHEPIUs, SABJICHUE, MPOIECC,
CUCTeMa, Hay4YHBIH (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOPHS,
Uccre10BaHne, HaO0IEHUEe, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX), YHUBEPCAIbHBIC
yuyeOHble JecTBHUs  (ITO3HABATENbHbIE, KOMMYHUKATHUBHBIE, PETYJISATUBHBIC),
oOecneunBarome (GpopmMupoBaHUEe (YHKIIMOHATIBHOW TPAMOTHOCTH U COLMAIBHOU
KOMIETEHIIMH  OOYyYaloIIMUXCs, CIIOCOOHOCTh  OOYyYaroIMXCSi ~ MCIOJIb30BaTh
OCBOEHHBIE MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKAE 3HAHUS W YHHUBEPCAIbHBIC
y4eOHbIE ICMCTBUS B TO3HABATEILHON U COLIMAJIBHON IPAKTHUKE.

MertanpeameTHble pe3yJbTaTbl OCBOEHHS MPOrpaMMbl CPEIHEro OOLIEeTo
oOpa30BaHUsl TOJKHBI OTPAXkKAaTh:

OBiagenue YHHBEpPCaJIbHBIMH y4eOHBIMU M03HABaTeJIbHBIMH
AEeHCTBUSIMM:

1) 6a3oBble JIOTHYECKHE AeiiCTBHUS:

caMoCTOSITENIbHO  (OPMYyJIMpPOBaTh M aKTyallu3UpoBaTb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NP OCBOCHMM 3HAHUW NPUEMBI JIOTMYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpPaBHEHHUS, KilacCHU(PUKALMK, 0000LIEHHUs), PACKPBIBATh CMBICI
OMOJIOrMYECKUX MOHATHM (BBIACIATh MX XapaKTepHble NpPU3HAKH, YCTaHABIMBATh
CBSI3M C APYTUMU NOHATUSMH);

ONpENENATh UENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPHUH HX
JNOCTUKEHUS, COOTHOCUTD PE3YIIBTATHI AEATEIBHOCTHU C ITIOCTABIICHHBIMU LIEJSIMU;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATHUS JUIsl OOBSICHEHHS (DAKTOB M SIBICHUMN
YKABOM IIPUPOBI;

CTPOUTH JIOTMYECKUE pacCyXACHHUS (MHOYKTUBHBIE, JE€OyKTUBHBIE, IO
aHAJOTUM), BBIABISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B paccMaTpPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IPUMEHSTh CXEMHO-MOJIEJIBHBIE CPEACTBA ISl MPEICTABIEHUS CYIIECTBEHHBIX
CBA3€M W OTHOIIEHUH B H3Y4YaeMbIX OHOJIOTUYECKUX OOBEKTaxX, a TaKke
MPOTUBOPEUYMI PA3HOTO pOJAA, BBIABICHHBIX B PA3IUYHBIX HH(OOPMALMOHHBIX
UCTOYHHUKAX;

pa3palaThiBaTh IJIaH pEUIEHHs] MpoOJeMbl C YYETOM aHaJIM3a HMMEIOIUXCS
MaTepUalbHbIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHMBATh PUCKHU NOCIIEACTBUN AEATENbHOCTH;



KOOPJMHHUPOBATH U BBIMOJHATH PabOTy B YCIOBUAX PEATbHOTO, BUPTYaIbHOTO U
KOMOWHHPOBAHHOI'O B3aUMOJICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBILLJIEHUE IPHU PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIaJICTh HaBBIKAMHM Y4E€OHO-UCCIIEIOBATEIbCKON M MPOCKTHON IesATEIbHOCTH,
HAaBbIKAMU  paspelieHusi  mpoOjeM, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY IOMCKY METOJOB PEHICHUS] MPAKTUYECKUX 3a7ad, TPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHUS;

UCIIOJI30BATh PA3JIMYHbIC BUJIbI JACSITEIBHOCTU O MOJTYYECHUIO HOBOTO 3HAHUA,
€ro MHTEPIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYyalUsIX, B TOM
YKCJIE MPU CO3AaHUM YUEOHBIX U COLIUATIBHBIX MPOEKTOB;

dbopMupoBaTh HAay4YHBI TUI MBIIUICHHS, BJIaJ€Th HAYyYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMH;

CTaBUTh M (OPMYyJIHMPOBATh COOCTBEHHBIE 3a7aud B 0Opa30BaTEIbHOU
NEeATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh PUYMHHO-CJIEJICTBEHHBIE CBSI3W M aKTyaJlM3upoBaTh 3ajaavy,
BBIJIBUTaTh TMIIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHI JJIs J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHNM, 33]1aBaTh [IAPAMETPhI U KPUTEPUU PEILECHUS;

aHAJIM3UPOBATh MTOJIYYEHHBIE B XO/I€ PEIIEHUS 3aJa4l Pe3yJIbTaThl, KpUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYIIECTBIISATh LEJICHAINIPABICHHbII MOUCK IEpeHoca CPelICTB U  CIOCOOOB
JEeNCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh TEPEHOCUTh 3HAaHWS B IIO3HABATEIbHYIO M IPAKTUYECKYIO 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MTPEAMETHBIX 00JIacTel;

BBIIBUTaThb HOBBIE HWJEHU, INpEIaraTb OPUTMHAIbHBIE MOIXOJbl W PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) paboTa ¢ uHpopmanmeii:

OpUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUMKAX MHPOPMALMU (TEKCTE y4eOHOTO
nocoOusi, Hay4YHO-TIOMYJSIPHOM  JIUTEepaType, OMOJOTMYECKUX  CIIOBApSAX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHBIX, B VHTepHeTe), aHaIu3UpOBaTh
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTaBICHUS, KPUTUIECKU OLICHUBATDH €€
JIOCTOBEPHOCTH U HEMPOTUBOPEUNBOCTD;

GbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSATH Pa3JIMYHBIE METOJbI MPHU TOUCKE U
otbope Oumosornueckor WHGOpMANKK, HEOOXOMUMOW I BBITIOJHEHHUS YYEeOHBIX
3azay;



nmpuoOpeTaTh OMBIT  HWCIOJB30BaHUS WHOOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPY AKTHBHOTO HCIIOIBH30BAHUS PA3THUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTHUMalbHYI0O  (opMy  mpeacTaBieHUs
ouosiornyeckor uHbopMaIu (CxeMmbl, rpadUuKy, JUarpaMMbl, TaOIUIbI, PUCYHKU H
Apyroe);

WCIIONIb30BaTh HAy4HBI s3BIK B KadecTBE CpeAcTBa npu pabore ¢
Oouonoruyeckod  uwHboOpMaIMeil: NPUMEHSATh XUMHYECKHEe, (QU3UYECKHe U
MaTEMaTUYECKUE 3HAKW U CHUMBOJIBI, (opMyIbl, abOpeBUATypy, HOMEHKJIATYpy,
UCIIOJIb30BaTh U MPEe0OPa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISAHOCTH;

BJIJICTh HABBIKAMY PACIIO3HABAHUS W 3aIUTHl HH(POpMAIy, HHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHUKATUBHBIMH eCTBUSIMU:

1) oO1eHne:

OCYIIIECTBJISATh KOMMYHHKAITUN BO BCeX cepax KU3HHU, aKTUBHO YIaCTBOBATH B
JUaioTe WM JMCKYCCHU MO CYHIIECTBY 0OCykmaeMoil Tembl (YMEHHE 3a/aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHUS OTHOCHTEIHLHO BBITIOJIHCHHS IIPEIaracMou
3a/lauyd, YYUTHIBAaTh MHTEPECHl W COTJIACOBAHHOCTH TMO3UIIMI APYrHMX YYaCTHUKOB
JMajIoTa Uik TUCKYCCHUH);

pacrmo3HaBaTh HeBepOaldbHBIE CpEACTBa OOIICHUSA, TOHUMATh 3HAYCHUE
COIMAJTBHBIX 3HAKOB, MPEIMOCHUTOK BO3SHUKHOBEHMSI KOH(MIUKTHBIX CUTYaIlHi, YMETh
CMSATYaTh KOH(JIUKTHI U BECTH ITIEPETOBOPHI;

BJIQJICTh PA3JTMYHBIMU CIIOCOOAMU OOIIEHHS W B3aUMOJCUCTBUS, MOHUMATh
HaAMEpEHUSs IPYTUX JIIOJICH, IPOSIBIISTh YBAKUTEILHOE OTHOIIICHUE K COOECETHUKY U
B KOPPEKTHOU PopMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOIh30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl eI TeJbHOCTh:

MOHMUMAaTh M HCIIOJIB30BaTh NPEHMYIIECTBA KOMAHIHONW W WHIWBHIYyaIbHOU
paboThl MPU PEIICHUH OMOJOTMYECKON MpoOJieMbl, 000OCHOBBIBATh HEOOXOJAMMOCTh
IPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJCHCTBHUS NP PEIICHNN yUeOHOM 3a1a4H;

BBIOWpAaTh TEMATUKy M METOABl COBMECTHBIX JEUCTBUH ¢ Yy4€TOM OOMIHMX
WHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WICHA KOJUICKTUBA;

OpPUHUMAThL  IICIM  COBMECTHOW  JCATCIBHOCTH,  OpPraHWU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBHSI MO €€ JOCTHXKEHHMIO: COCTaBIIATh IUIaH JEHCTBHIA,
pactpenensaTb poyid ¢ Y4ETOM MHEHUH YYaCTHHKOB, OOCYXIAaTh pPe3yJbTaTh
COBMECTHOM paboThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJIa M KAKIOTO YYaCTHHUKA KOMAaH/bI B OOIINIA
pe3yNbTaT 1Mo pazpadoTaHHBIM KPUTEPUSIM;



Ipe/yiaraTtb HOBBIE IPOEKTHI, OLICHWBAaTh WJAEU C IO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, IIPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJIATh ITO3UTHUBHOE CTPATErMYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMY PeryJIsSTUBHbIMHU ACHCTBUAMM:

1) camoopranuzanus:

MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS BBISIBICHUS MPOOJIEM U UX PELICHHS
B KU3HEHHBIX M YUYCOHBIX CUTYaIIUSX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMUECKUX 3HAHUW IEJEBbIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JEHUCTBUAX M IIOCTYIIKax II0 OTHOLIECHHUIO K JKMBOM NPUPOLE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYUIECTBIIATh ITO3HABATEIIBHYIO JEATEIBHOCTD, BBIABIATH
npo0JsieMbl, CTaBUTh U (HOPMYIHpPOBaTH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTABIIATH IUIAH PEHICHUS MPOOJIEMBbI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPENOYTECHUH;

JABATh OLICHKY HOBBIM CHUTYallHsIM;

paciupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTCHU;

JieJ1aTh OCO3HAaHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

croco0CTBOBATh (DOPMHUPOBAHUIO U MIPOSBICHUIO HIMPOKOM 3pyIULIUU B Pa3HBIX
00JacTsAX 3HAHUW, MOCTOSIHHO TOBBINIATH CBOW OOpa30BaTENbHBIN M KYyJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTHBBI B JESATEIBbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJIa/IeTh HaBBIKAMH MO3HABATEIBHON pe(hIeKCUU KaK OCO3HAHUSI COBEPIIaEMbIX
NEUCTBUM W  MBICIMTENBHBIX IIPOLIECCOB, MX pE3yJbTAaTOB U OCHOBAHW,
UCIOJIb30BaTh MPUEMBI peQIeKCUU JUIsl OIIEHKW CHUTyallud, BbIOOpa BEPHOIO
peleHus;

YMETh OLIEHMBAaTb PUCKM M CBOCBPEMEHHO IIPUHHUMATh pEIIEHUS II0 MX
CHIDKEHHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JPYTHMX IIPU AaHAJIW3€ PE3YJIbTaTOB
NEATENBHOCTH;

3) npuHATHE ceOsl U APYTUX:

MPUHUMATD Ce0sl, MOHMUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apPryMEHTBl JAPYIMX IIpU aHalIu3€ pPeE3yJbTaToOB
NEATEIbHOCTH;



MpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUH JPYTOro YeJI0BEeKa.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarthl ocBoeHus nporpammbl COO 1o Ouonoruu Ha
0a30BOM YypOBHE BKJIIOYAIOT creruduyeckue s yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHHUS U CIOCOOBI JAEMCTBUI MO OCBOCHHIO, MHTEPIIPETALUU U
npeoOpa30BaHUIO 3HAHUM, BUABI ACATEIBHOCTA IO IMOJIYYEHUIO HOBOTO 3HAHUS U
MIPUMEHEHUIO 3HAHMM B PA3JIMYHBIX YYEOHBIX CHUTYyallMsIX, a TAaKKE B pPEATbHBIX
KU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Owuozoruel. B mporpamme mnpenMerHbie
pe3yJIbTaThl MIPEICTaBICHBI IO roJaM 00yUYeHUs.

[IpeameTHbIe pe3ynbTaThl OCBOEHUs ydeOHOro mnpenmera «buonorus» ¢ 10
Kacce NOJDKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTbh 3HAHUM O MECT€ U POJM OMOJIOTUH B CHUCTEME HAYYHOI'O
3HAaHUS €CTECTBEHHBIX HAYK, B (POPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTHUHBI MHpa U HAYyYHOI'O MHPOBO33PEHMSI, O BKJIAJAEC POCCUNUCKUX U 3apyOEKHBIX
Y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTUH, (PYHKIMOHAIBHOW IPAMOTHOCTH YeJIOBEKa
JUTSl peLIEHUs KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJIEpP)KaHUE OUOJOTMYECKUX TEPMUHOB U TOHSTHIA:
KU3Hb, KJIIETKAa, OPraHu3M, MeTaboa13M (0OMEH BEIIECTB W MPEBpaIeHUE SHEPTUN),
romeoctas  (caMoperyjsiiusi), ypOBHEBas  OpraHu3amusi JKUBBIX  CHCTEM,
CaMOBOCHPOM3BEACHHUE (PEMPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHME M3/1araTh OHOJOTMYECKHEe TeopuHu (KJIETOYHas, XpOMOCOMHas,
MYTaIMOHHAsI, [ICHTpaJbHasl JOTMa MOJIEKYJISIpHOU Ouosoruu), 3akonsl (I'. Mennens,
T. Moprana, H. W. BaBunoBa) u yuenus (0 IEHTpax MHOrooOpasusi u
IPOUCXOXKIEHUS KYJIbTYypHBIX pacTeHuit H. Y. BaBunosa), onpeaensaTs rpaHullbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BIAJEeTh METOJaMU HAyYHOTO IMO3HAHUS B OMOJIOTMU: HAONIOJCHUE U
ONMCAHUE >KUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus W NPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTHU
MEXAY HWCCIEAYyeMbIMU BEJIMYMHAMH, OOBSICHEHUE TMOJYYEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUNA U 3aKOHOB, YMEHHUE J€1aTh BHIBOABI HA
OCHOBAaHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE IMPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IpoLeccoB: OOMEHAa BEUIECTB M MpPEBpAllleHHs] SHEPrUu B KiETKe, (OTOCHUHTE3a,
IUIACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,



OIUIOIOTBOPEHMS,  Pa3MHOXKEHHUS, HMHAMWBHUIYaTbHOTO  Pa3BUTHUA  OpraHu3Ma
(oHTOTEHER);

YMEHHE TMPUMEHSTh TOJMyYEHHbIC 3HAHUA [JISI OOBSICHEHHS OWOJIOTHYECKUX
NPOLIECCOB U SIBICHUM, NIJsi MPUHATUS MPAKTUUYECKUX PELICHUH B IMOBCEIHEBHOU
KU3HU C LeJplo oOecrieyeHusi O€30MacHOCTH CBOETO 3JI0POBbS U 3J0POBbS
OKpY>KaIOIIUX JIIOJIeH, COONIOIEHNsT HOPM TPAMOTHOTO TOBEICHUS B OKpY’KaroIen
MPUPOIHON cpeAe, MOHMMAaHHE HEOOXOJUMOCTH HCIHOJIB30BaHUS JOCTHUKCHHN
COBPEMEHHOMU ouosoruu u OMOTEXHOJIOTHI TUTSI palMOHAIBHOTO
IPUPOAOIIOIH30BAHNUS;

YMEHHE pEelIaTh HJIEMEHTAapPHbIEC TEHETUUECKHUE 331a4l HA MOHO- U TUTHOPHUIHOE
CKpEIlMBaHUE, CIEIUICHHOE HAcCleJOBaHWE, COCTaBIATH CXEMbl MOHOTHOPHIHOTO
CKpEIIMBAaHUSA JUIS MIpeICKa3aHusl HaCIeA0BaHUS IPU3HAKOB Y OPTraHNU3MOB,;

YMEHHE BBINOJHATh JAOOpaTOpHbIE U MpaKkTU4YEeCKHe pabdoThl, COOMIOAATH
npaBuiia npu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHOOPMAIINIO
OMOJOTHYECKOTO  COACpXaHMs, BKIIOYAIONIYI0O TICEBIOHAyYHbIE 3HAHUA U3
pa3IMYHBIX MCTOYHUKOB (CpeaCcTBa MaccoBOW WHGOpPMAIlUU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), ITHYECKHE acCHEKThl COBPEMEHHBIX HCCIIEJOBAHUA B OHOJIOTHH,
MeAULIMHE, OUOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
OHMOIOTHYeCKYI0 HH(OPMALINIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCITOJIb30BATh
MOHSATUIHBIN anmapaTt OMOJOTHH.

[IpenmeTrHble pe3ynbTaThl OCBOEHUsI yueOHoro mnpenmera «buonorus» ¢ 11
Kjiacce TOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWN O MECTE W POJIM OUOJOTUM B CHUCTEME HAy4YHOTO
3HAaHUS €CTECTBEHHBIX HAYK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBl MHpa U HAYYHOT'O MHPOBO33PEHHS, O BKIIAJC POCCUHCKUX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHATHHOW TPAMOTHOCTH YEJIOBEKA
IUTSL PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBaTh COJEpKaHUE OMOJOTUYECKUX TEPMUHOB W TOHSITHHA: BUI,
NOMyJISiMsA, TEeHO(POH, SBOJIOLUUSA, JBIXKYIIME CUIbl ((aKTOpbI) 3BOJIOLMH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, IKOJOTHYECKHE (DAKTOPHI,
HKOCHCTEMA, MPOIYLIEHTHI, KOHCYMEHTBI, pEAYLEHTHI, LIeTI MUTAaHUs, SIKOJIOTHYeCcKas
nupamujia, OuoreoieHos, onocdepa;

yMEHHUE U3iarath Ouonoruyeckue Teopuu (BonmonuonHas teopus Y. Jlapsuna,
CUHTETUYECKAsi TEOPHUsS SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoactBa K. M. bapa, uepeioBanus r1aBHbIX HallpaBieHU U myTel sBomtonnu A. H.
CeseprioBa, yuenuss o Omochepe B. M. Bepnaackoro), omnpenenstb TpaHUIBI HX
NPUMEHUMOCTH K KMBBIM CHUCTEMAM,;



YMEHHE BIAJEeTh METOJaMU HAyYHOTO IMO3HAHUS B OMOJOTMH: HAOIIOJIEHUE U
OMHCaHWE >KUBBIX CHCTEM, MPOLECCOB W SIBICHUW, OpPraHM3alysl U TMPOBEICHUE
OHMOJOTHYECKOr0 IKCIEPUMEHTA, BBIIBUKCHHE THUIOTE3bl, BBIABICHUE 3aBUCUMOCTU
MEXAY HCCICAYyeMbIMU BEJIMYMHAMH, OOBSICHEHUE TMOJYYCHHBIX PE3YJIbTATOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUI U 3aKOHOB, YMEHHUE JIeNIaTh BBIBOJIbI HA
OCHOBaHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCIATh CYIIECTBEHHBIE TMPU3HAKA CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB:  BHWJOB, MOMYJSLMNA, TPOJYIEHTOB, KOHCYMEHTOB, PpEIYyILIEHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB:  HACJEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOro 0T0Opa, BHUI000pa30BaHUSA, MPUCIOCOOIEHHOCTU
OpPTraHMU3MOB, JIEHCTBUS SKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB
¥ TIOTOKA YHEPTHH B SKOCUCTEMAaX, aHTPOTIOTCHHBIX U3MEHEHUN B IKOCHCTEMAax CBOEH
MECTHOCTH, KPyTOBOPOTa BEILIECTB U OMOT€OXUMHUYECKUX LIUKIIOB B Orochepe;

YMEHHUE MPUMEHATh MOJIYYEHHbIE 3HaHUS Uil OOBSICHEHHS OMOJOTUYECKHX
IPOLIECCOB W SIBJICHWM, JJISI NPUHATHS NPAKTHYECKUX PELIEHUHM B ITOBCEIHEBHOMN
KU3HU C LeTpl0 obOecreyeHus OEe30MacHOCTH CBOETO 370POBBbS W 3/I0POBbSA
OKpY>KaIOIINX JIIOJIEH, COONIOIEHNsT HOPM TPAMOTHOTO TOBEJEHUS B OKpYKaromen
OPUPOJHOM cpene, NOHMMaHHWE HEOOXOAMMOCTH HCHOJIb30BAaHUS JIOCTHXKEHUHN
COBPEMEHHOU OMOJIOTUH JIJISl palliOHAIILHOTO MPUPOAOIIOJIb30BAHNUS;

YMEHHE peIaTh JJIEMEHTapHbIe OHOJOTUYECKHE 3aJadd, COCTABISATH CXEMBI
MEepeHOCca BEIIECTB M SHEPTHH B 3KOocHcTeMax (Lenu NMUTaHus);

YMEHHUE BBINONHATh JaO0OpaTOpHbIE W MPaKTHUYECKHUE paboThl, COOIOIATh
npaBuiIa mpu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OLEHHWBAaTh M  HUHTEPIPETHPOBaTh UHGOPMALUIO
OMOJIOTHYECKOTO  COACpXaHMs, BKIIOYAIONIYI0O TICEBIAOHAyYHbIE 3HAHUSA U3
pa3IMYHBIX MCTOYHUKOB (CpeacTBa MaccoBOW WHGOpMAIUU, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl), paccMaTpuBaTh rio0aabHbIC HKOJIOTUYECKUE po0JIeMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3ULIHUIO;

yMEHHUE CO3/1aBaTh COOCTBEHHbIC MUCbMEHHBIE U YCTHBIE COOOIICHUs, 00001Ias
OHoI0THYeCcKyI0 HH(OPMAIINIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO MCIIOIB30BaTh
NOHSATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Konrpoabnbsie IIpakrHyeckue (1ubp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmuorexa [JOK
1 b 2 .
HONOTHA Kak fayka 05 https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatiit https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0.5 1 httos://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edso0.ru/7f41c292
5 PasMHOXEeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 05 1 bubnnorexka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYMBOCTD 3 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI bu6nmoreka [JOK
7 3 0.5
OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
bu6mmorexa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1.5 4



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

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmoreka [IOK
! BOFOLHOHRAS GHOTOTHS o 05 L https://m.edsoo.ru/7f41cc74
2 Bo3HuKkHOBEHHE U pa3BUTHE KU3HU Ha 9 05 05 bubnnorexa [JOK
3emite ' ' https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
3 Opranu3MEL H OKpYHKaIOLLas cpea > 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 :
Coo0riecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 0.5 https://m.edsoo.ru/7fA1ec7A
bu6nmorexa LIOK
P 2
> C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1.5 2.5



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoumnuectBo yacos 3 N
JIEKTPOHHbIE N (poBbIE
Ne ni/m Tema ypoka Kontposbusbie IIpakTunueckue P P
Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpaxTnueckas padora Ne 1 bubnuoreka [IOK
2 1 0.5
«cnonp30BaHne pa3IMYHBIX METOJIOB IPU https://m.eds00.ru/863e6122
W3YYCHUH OMOJIOTUIECKIX 00BEKTORBY
3 buonoruyeckue cucTemsl, IPOIECCHl U X 1 bubnnoreka [JOK
H3y4yeHue https://m.eds00.ru/863e6564
XuMH4ecKuil cocTaB KiIeTKH. Boga u
4 MUHEpaIbHbIe COIU. BxonHoM 1 0.5 bubmorexa HOK
p . a ' https://m.eds00.ru/863e674e
aJIMMHHUCTPATUBHBIA KOHTPOIIb.
bu6mmorexa [IOK
5 b . 1
e, COCTaB H CTPOCHHE GenKoB https://m.eds00.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. Jlaboparopuas padora Ne 1
6 «M3yueHne KaTaJquTUIeCKOW aKTUBHOCTH 1 0.5 bubmorexa HOK
ya ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasa3bl)»
bu6mmorexa [IOK
7 v I 1
TICBOABL. SN https://m.eds00.ru/863e6870
8 Hyxneunosbie kucinorsl. AT® 1 bubnuorexa [IOK



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

I/ICTOpI/IH " MCTOABI U3YUYCHUS KIICTKH.

https://m.edso0.ru/863e6d5c
bubmuorexa [JOK

o Knerounas Teopus https://m.edso00.ru/863e6e88
10 Kierka xak 1esnocTHas ’uBas cuctema
CtpoeHue 3yKapuoTHYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2 «M3yuenue bubmuorexa [JOK
11 CTPOCHUS KJIETOK PACTEHUM, )KUBOTHBIX, 0.5 https://m.edso00.ru/863e6ff0
rpu0OB 1 OaKTepUi 1O MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKPOTIpPENapaTax U UX OMHCAHUE)
bubmuorexa [JOK
12 O6MeH BeIECTB KM META0OH3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 Porocmres. Xemocires https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 JuepreTicckuii 0omen https://m.edso0o.ru/863e7aae
JKuzHeHHbIN UK KiIeTKu. [lenenue
KJeTku. Muto3. Jlabopatopnast pabota Ne 3
15 «HaOimroneHrne MuTO3a B KJIeTKaX KOHYMKA 0.5 bubmmorexa LOK
https://m.edsoo.ru/863e7dc4
KOpEIIKa JyKa Ha TOTOBBIX
MUKpOTpernaparax»
16 buocunres 6enka. Peakuust MaTpuuHOTO bu6mmoreka [JOK
CUHTE3a https://m.edso00.ru/863e796e
bubmuorexa [JOK
17 Tpancrsuus — Guocknres beria https://m.eds00.ru/863e796e
bubmuoreka [JOK
18 Hexnerounsie popmbl )KU3HU — BUPYCHI htts://m.edsoo.ru/863e7540
bu6mmorexa [IOK
19 @OopMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

Melios. IIpome:xyTOUHBIN

bubmuorexa [JOK

20 aIMUHUCTPATUBHBIA KOHTPOJIb. 05 https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TOJOBBIX KIETOK.

21 OmnogorBopenue. JlabopaTopHas pabora Ne 05 bubnunoreka [HOK
4 «3y4yeHue CTpoeHUs MOJIOBbIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIpEapaTax»

22 NuuBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

https://m.eds00.ru/863e8436

93 ['eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U bubnnoreka [JOK
W3MEHYHUBOCTH https://m.eds00.ru/863e8612

24 3aKOHOMEPHOCTH HACleOBaHUS TPU3HAKOB. bubnnoreka [JOK
MoHOTuOpHIHOE CKpEITUBAHHE https://m.edso00.ru/863e8878

o5 JurnbpuiHoe ckperuBanye. 3aKOH bubnnorexa [HOK
HE3aBUCUMOI'0 HACJIeA0BaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOE HaclIeI0BaHNE MPU3HAKOB.

Jlaboparopnas padota Ne 5 «3yuenue
26 pe3yﬂiTaTI;B MopHom6pI/mHoro I/}IIII 0.5 bubmmorexa [OK
https://m.edso00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y TIPO30(UITBI
Ha TOTOBBIX MUKPOTIPENapaTax»»

97 I'enetuka momna. HacnegoBanue npu3HakoB, bubnnoreka [JOK
CUEIUIEHHBIX C II0JIOM https://m.eds00.ru/863e8c60
N3menunBocth. HenacnencrenHas
n3MeH4YMnBOCTh. JlaboparopHas pabota Ne 6.

N3yuenne Mo upuKamoHHON bubmuorexa [IOK

28 0.5
W3MEHUYHUBOCTH, TOCTPOCHUE https://m.edso0.ru/863e8efe
BapHUAIMOHHOTO PsiJia ¥ BApUAITHOHHOMN
KpHBOW»

29 HacnencrBenHass U3MEHUYUBOCTD. 0.5 bu6nmoreka [JOK



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Jlaboparopnas pabota Ne 7. «AHanu3
MyTalui y 1po30(uIibl Ha FOTOBBIX

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

MHUKpOIIpernapaTax»
bubmuorexa [JOK
r 1
30 CHETHIA HemoBeKa https://m.edsoo.ru/863e8d78
PezepHblil ypok. O6001IeHuE 110 TeMe
31 «HaCJ'IeI[CTBeHHOCTB nu I/I?MCH‘-II/IBOCTB l 05
opraHu3MoBy. IToroBbIit
aIMUHUCTPATUBHBIN KOHTPOJIb.
bu6mmoreka [IOK
32 Ceneiuus Kak HayKka 1 npouece 1 https://m.edsoo.ru/863e9214
33 MeTo/1bl U JOCTUKEHUS CEIEKIIMU PACTEHUI 1 bu6mmoreka [IOK
U ')KUBOTHBIX https://m.edsoo.ru/863e9214
34 BrorexHomorus kak orpacib IPOU3BOACTBA 1 bubnmorexa LOK
P P a https://m.edsoo.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 15



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

11 KIIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE
Ne i/ Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
1 DBOJIIOIUS U METOJIbI €€ U3YUECHHS 1 buGnuorexa [IOK
https://m.edso00.ru/863ea20e
) Wcropus pa3BuTus npeacrabiieHuil o0 1 bubnuoreka [IOK
SBOJIIOIAU https://m.eds00.ru/863e9570
bubnuoreka [IOK
3 Mitipodposmiowts L https://m.edsoo.ru/863e9cle
[Tonynsus Kak dJIeMEeHTapHAas eIUHUTA
4 BHJIa U HBOIOIMU. JlaboparopHas pabota 1 05 bubnnorexa [JOK
No 1 «CpaBHenue BUI0B 110 https://m.edso0.ru/863e99c6
MOP(}OIIOTHIECKOMY KPUTEPHIO)
JIBroky1ue cuitbl (3JIeMeHTapHbIE (PAKTOPHI)
5 HBOJTIOIMU. BXOHON aMUHUCTPATUBHBII 1 0.5 bubnnorexa [JOK
https://m.edsoo.ru/863e9da4
KOHTPOJIb.
. bubnuoreka [{OK
6 EcrecTBeHHBI 0TOOp 1 €ro GopMbI 1 https://m.eds00.ru/863e9ed0
PesynbTath! 3BOIIOIUY:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlabopaTtopHas pabora 1 05 bubnmnoreka [JOK
No 2 «Onucanue nmpucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3Ma M €€ OTHOCUTEIILHOTO
XapakTepay
8 HanpapiieHus ¥ TyTH MaKpOIBOJTFOIHH 1 bubmmorexa [JOK
https://m.eds00.ru/863e9cle



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

Heob6patumocts 3BOMIOLMN

Ucrtopus xxu3nu Ha 3emiie 1 METObI €€

10
U3YYCHUS
11 ['unoTe3bl MPOUCXOXKIACHUS )KU3HU Ha 3eMIle bubmmorexa [IOK
p A https://m.edso0o.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMJIe 110 3paM U bubmuorexa [JOK
nepuoaam https://m.edso0.ru/863ea6be
OCHOBHBIE TaITbI BOJTIOIIUU
pPacTUTEIHLHOTO U KUBOTHOTO MHPA.
13 [TpakTuueckas padota Ne 1 «M3ydeHue 0.5 bubmmorexa [JOK
p p h zlq ' https://m.edsoo.ru/863ea8bc
MCKOMAeMbIX OCTAaTKOB PACTCHUI U
YKUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasl cucTeMa OPraHuYeCcKOro bubmmoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
15 UYenoBeueckue packl ¥ MPUPOIHBIC bubnmnorexa [JOK
aZlanTanuy 4ejI0BeKa https://m.eds00.ru/863eaea?2
bu6nmorexa LIOK
16 €]
BOTIOLILA HCI0BEKa (AHTPONOrCHE3) https://m.edsoo.ru/863eac2c
17 JBuokytue cuibl (paKTopshl) bubnuoreka [IOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
18 OcCHOBHBIE CTaJIUU IBOJIOLIUU YETTOBEKA bubmmorexa [JOK
g H https://m.edsoo.ru/863e20d6
PesepBHrIit ypok. O600IICHHE 110 TEME
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU Ha 05 bubnmnoreka [JOK
3emue» [IpomexxyTouHbIN ' https://m.edso0.ru/863e20d6
aJIMUHUCTPATHUBHBIA KOHTPOJIb.
20 OKoJorus Kak HayKa bubmmorexa LIOK

https://m.edso00.ru/863e20d6
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Cpenpl 00uTaHUs U HKOJIOTHYECKUE

bubnunoreka LIOK

21 (bakTopsI https://m.edsoo.ru/863eafec
AbGuotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
99 0COOEHHOCTH PACTEHHI U3 Pa3HbIX MECT 05 bubmmoreka [JOK
oburtanus». JlabopaTopHas pabora Ne 4. https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha POCT U Pa3BUTHE
YEpEeHKOB KoJIeycay
bubnunoreka LIOK
23 bromieciue paxropet https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
24 nonynsiuuu. [Ipaktuueckast padora Ne 2 05 Bbu6mmoteka [JOK
«Tocy€T MIOTHOCTH MOIMYJISIUN Pa3HbIX https://m.edso0.ru/863e20d6
BUJIOB PACTCHHI»
bubmmoteka IIOK
25 CooO1miecTBa OpraHu3MOB — OHOIEHO3 https://m.edsoo.ru/863ebA46a
bubmmoteka IIOK
26 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) https://m.edsoo.ru/863ebA46a
OcHOBHBIE TTOKA3aTENN IKOCHUCTEMBI.
27 Dxkonorudeckue nupamuabl. CBoiicTBa brbmmorexa [TOK
https://m.edso0o.ru/863eb5fa
skocucreM. Cykneccus
bubmmoteka IIOK
28 Hprpoxitbie SkoCHCTEMEI https://m.eds00.ru/863e20d6
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI Bubmmorexa [IOK
https://m.edso0.ru/863e20d6
30 Buocdepa — rimobanbHas 3xocucTemMa bu6muoreka [IOK
3emnn https://m.eds00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuotexa [JOK

6unochepsl

https://m.edsoo0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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UenosedecTBo B Ouocdepe 3emiu. bubmmoreka [JOK
32 . .

NtoroBeiii aIMUHUCTPATUBHBIN KOHTPOJIb. https://m.edsoo.ru/863e20d6
33 CocymiecTBoBaHUE TPUPOJIBI U bubnmnoreka HOK

4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
34 PesepBHblii ypok. O600111€HNE TEMBI bubmmoreka [JOK

((COO6I_HCCTB3 " 3KOJIOTHYCCKUE CUCTCMBI»

https://m.edso00.ru/863e20d6

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863e20d6

YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30BATEJIBHOTIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

* buonorus, 10-11 xmacesl/ Arnpeesa H. 1., OGmiecTBO ¢ orpaHndeHHOM
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

* buonorus / [laceunuk B.B., Kamenckuii A.A., Pyounos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemienuey
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1. ITaceunuk B.B. Metonuueckoe nocodue. buonorusi. bakrepuu, rpudsl, pacTeHus.
5 knacc. M.: Jlpoda, 2019 r

2. Slkymikuna E.A., ITonoBa T.I'., Tpaxuna E.B. buonorus. [IpoextHas
NEeATENIbHOCTh yyanmxcs 5-9 knacc. Bonrorpan, u3ga-so "Yuurens"

3. Nmkuna U.®. buonorus. [loypounsie miianbi(yacts1-2) Bonrorpan, uzn-Bo
"Vuurens-ACT"

4. Tlenensiera O.A., Cynuosa 1.B. [loypounbie pa3paboTKu 110 OMOJIOTHH.
Yenosek. M.: "Bako", 2022 r

5. IlenensieBa O.A., Cynnosa U.B. Tloypounsie pazpaboTku 1o oOiei 6uonoruu. 9
knacc. M. :"Bako", 2021 r
6. enukosa E.}O. Iloypounsie niansl. Beenenue B o011yt 6M0JI0THIO U
aKoJiornio.9 kiacc. Boarorpan, uza-so "Yuurens', 2020 r
7. JIsicenko U.B. [Toypounsie mnansl. buonorus. 10 knacc. Bonrorpan, uza-so

"Vunrens",2019 r

8. Uepennuxosa ['.B. Iloypounsie mansl. buosiorus. 11 kimacc. Boarorpan, u3a-Bo



"Vyurens", 2019 r

9. MyxamekanoB U.P. TecTsl, 3aueThl, Oaunonpocs! 1mo ouosoruu.10-11
knaccel.M.:"Bako",2021 r

10. AammudepoB A.B. KoMHaTHBIE pacTeHUS B IMIKOJIE: HAOIIONCHUS U
skcnepuMeHThl. M.: JlIpoda, 2020 r

11. Monnera A.YO., Topranos A.B. buosnorus B cxemax u tabnunax. b dekTuBHas
noaroroBka k EI'D.Mocksa, 2022 r

12. Kupunenko A.A. buonorusi. COOpHUK 3a71a4 MO0 T€HETUKE JIsl TOATOTOBKH K
EI'D. JIETYOH, 2023 r

13. Kupunenko A.A. MonekynsipHas ouonorusi. COOpHUK pa3HOYPOBHEBBIX
3aganud 11 moarotoBku k EI'D. JIETTMMOH, 2018 r

14. KonecuukoB C.U. buonorus. Dxojnorus. IToaroroska x EI'D. JIETMIOH, 2019 r
15. Lpr6acosa B.W. buonorus. 5 kimacc. Onmumnuansl. Bonrorpam,2010 ¢

16. Boponuna I'.A., BanoBa T.B. buosorus. [Inanupyemsie pesynbratel. Cucrema
3aganuil 5-9 knaccel. M.: IIpocsemenue, 2015 r

17. I'anymkoBa H.W. buonorus. )Kusotnsie. [loypounblie miansl. 7 Kiacc.
Bousrorpan, 2018 1

18. 3axaposa H.}O. KouTpoabHbie 1 MpoBepOYHbIE PaOOTHI IO OMOJIOTHH. 7 KIIacc.
M: Dk3amen, 2018

19. KonbunoBa H.A. Xumus u 6uonorust B Tabnuuax u cxemax. Pocro-na-J{ony,

2022



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuorexa LIOK https://lesson.edu.ru/catalog

[Tnardopma PO https://resh.edu.ru
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