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HOACHUTEJBHASA 3AIINCKA

[Ipu paszpaboTke mnporpamMmbl 1O OHOJIOTUU TEOPETHUECKYI0 OCHOBY s
onpeNeieHus] MOAXOA0B K (OPMUPOBAHMIO COAEPKaHMUS Y4eOHOTro mpeaMera
«buonorusn»  cocraBunM:  KoHuenryaiabHele mosiokenus PIOC  COO o
B3aMMOOOYCIIOBIICHHOCTH TICJICH, COIEPKAHUS, PE3yJIbTaTOB 00yUeHHUS U TPEOOBAHMIA
K YPOBHIO TOJTOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX M MPUHIUIAX,
XapaKTEepU3YyIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBI  CPEIHEro  OOIero
obpazoBanuss B Poccuiickoit deneparnuu, a Takke IOJOKEHUS O crenuduke
Ouosnoruu, €€ 3HaYCHUU B TIO3HAHUH KUBOH MPUPOJIBI K 0OSCIICYCHUH CYIIICCTBOBAHUS
yejoBeyeckoro obOmiectBa. CorjacHO Ha3BaHHBIM —TOJOKEHUSIM, OMPEICIICHbI
OCHOBHBIE (DYHKIIMH ITPOTPAMMBI 10 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o 6uonoruu Ja€T MpeacTaBlIeHUE O LEesuX, 00 oliel crpaTeruu
0oOy4eHHMsI, BOCIIUTAHUS U PA3BUTHUS OOy4YAIOMIMXCA CPEACTBAMHU y4e€OHOrO mpeaMera
«buonorus», onpeaensieT o0s13aTeIbHOE MPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY,
pacrpenieseHde 1o pasjiellaM U TeMaM, PEKOMEHIYEeMYI0 IMOCIeA0BaTEIbHOCTh
M3y4YeHUs y4eOHOTO MaTepuaia ¢ Y4ETOM MEKIPEAMETHBIX U BHYTPHUIPEIMETHBIX
CBs3€H, JIOTMKM 0O0pa3oBaTEIbHOTO MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEU
o0yyarommxcs.

B nporpamme o OHMOJ0THM TakK)XKe€ YUUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U TPEAMETHBIM pe3yjibTartaM OOy4YeHUus B
(hopMHUPOBAaHUHM OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIBbHON IEATEIbHOCTH/yUeOHBIX
JEUCTBUN 00YyYaIOUUXCsl IO OCBOCHUIO COIEPKAHUS OMOJIOTUYECKOT0 00pa30BaHUs.

B nporpamme mo 6uosioruu (10—11 kmaccel, 0a30BbIil ypOBEHb) peaii30BaH
NPUHIUI TPEEeMCTBEHHOCTH B M3y4YeHMHM OWOJOruM, Onarogapsi 4eMmy B HeW
MIPOCMATPUBACTCS  HANPABIEHHOCTh HA  Pa3BUTUE 3HAHWI, CBSI3aHHBIX C
(GhOpMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHMUS, [ICHHOCTHBIX OPHEHTAIIHM
JIUYHOCTH, YKOJIOTUYECKOTO MBIILICHHUS, PEICTABICHUN O 3J0POBOM 00pase KU3HU U
OepeKHbIM OTHOLIEHUEM K OKpy»Karouiedl mnpupomHoi cpene. [loatomy Hapsiay c
M3yYEeHHEM 00IIEOMOIOTHYECKUX TEOPUIL, a TAKIKE 3HAHUM O CTPOECHUU KUBBIX CUCTEM
Pa3HOro paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B HUX MPOIIECCOB B MpOrpamMMme
mo OWOJIOTMH y/AEJNEHO BHUMAHWUE WCIOJb30BAHUIO TOJYYEHHBIX 3HAHWM B
MTOBCEIHEBHOM JKM3HU ISl pEIlIeHUs] TPUKIIAIHBIX 3a]1a4, B TOM YHCIIe: MPO(UIAKTUKH
HaCJIe/ICTBEHHBIX 3a00JIeBaHU YeJioBeKa, MEJIUKO-TE€HETHYECKOTO
KOHCYJIbTHPOBaHUS, OOOCHOBAaHUS JKOJOTUYECKH I1€JIeCOO0Pa3HOr0 TOBEJACHUS B
OKpYXarlerl NPUPOAHOM Cpele, aHAIN3a BIUSHUA XO3IMCTBEHHOW AEATEIBHOCTU
YeJIOBEeKa Ha COCTOSHUE NPUPOJHBIX M HMCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHHE
BHUMaHUsI K TPUKIAJHON HaNpaBJIeHHOCTH y4yeOHOro mnpeamera «buomorusy
MIPOJAMKTOBAHO HEOOXOJAMMOCTBIO OOECIEUCHHSI YCIOBUU JUIsl PEIICHUs OJHON W3
aKTyaJIbHBIX 33/1a4 MTKOJILHOTO OMOJIOTHYECKOTO 00pa30BaHus, KOTOpas MPeArnoaraet



dbopMupoBanue y oOydYalOIIUXCS CIIOCOOHOCTH aNanTUPOBAThCA K H3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOLLETOCSI COBPEMEHHOI'O MHUPA.

buonorust Ha ypoBHE cpeaHero oOmiero o0pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obOecneuynBaeT (GopMuUpoBaHUE y OOYYAIOIIMXCS TMPEACTaBICHUN O Hay4YHOU
KapTUHE MHUPA, paclIupsieT 1 000011aeT 3HaHUS O )KUBOU IPUPOJE, €€ OTIIMUUTETBHBIX
IIPU3HAKaX — YPOBHEBOW OPraHU3alMU U 3BOIIOLNHU, CO3MAET YCIOBUA JIsl: TO3HAHUS
3aKOHOB KHUBOU MPUPObI, HOPMUPOBAHUS (PYHKIIMOHATBHON IPAaMOTHOCTH, HABBIKOB
3I0pOBOI0 U 0€30MacCHOr0 00pasa KU3HU, IKOJIOTHYECKOTO MBILIICHUS, IIEHHOCTHOTO
OTHOUIEHUS K )KUBOW MIPUPOJIEC U YETOBEKY.

Bonbioe 3HaueHne OUONOTUST UMEET TaKXKe JJIS PEIICHUS BOCHUTATEIbHBIX U
pa3BUBAIOIIUX 3a7a4 CPEAHEro O0IIero 00pa3zoBaHusl, COIUATU3AIUN O0yYaOIIUXCS.
N3yuyenue Ononoruu odecneurBaeT yCiaoBHs 1Sl POPMUPOBAHUS UHTEIIEKTYaIbHbIX,
KOMMYHMKAIIUOHHBIX ¥ HMH(QOPMAIIMOHHBIX HAaBBIKOB, 3CTETUYECKON KYJbTYPHI,
CHOCOOCTBYET MHTErpany OMOJOTMYECKUX 3HAHMM C MPEICTaBICHUSIMH U3 JIPYTHX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3HKU, XUMUU U reorpaduu. Ha3BaHHBIE
MOJIOKEHUS O TIPEeIHa3HAYeHUH y4eOHOro npeaMera « buosorus» cocTaBuiIn OCHOBY
JUISL ONpEJENIEHUs MOAXOJA0B K OTOOpY M CTPYKTYPHUPOBAHUIO €r0 COJEPKAHMS,
IPEJICTABICHHOIO B IpOrpaMMe 10 OHOJIOTHH.

Otb6op coxpepxkanust ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYLIECTBJIEH € MO3UIUHI KYJIBTYPOCOOOPA3HOIO MOJIX0/1a, B COOTBETCTBUU C KOTOPBIM
oOyyJarouecs: TOJKHbI OCBOMThH 3HAHUS U YMEHUS, 3HAUUMbIE JJIs1 (POPMHUPOBAHUS
oO01IeH KyJIbTyphl, ONPEICISIONINE aJleKBaTHOE TOBEICHUE YEJIOBEKa B OKpYKaromien
IPUPOJIHOM cpese, BOCTPEOOBAaHHBIE B IIOBCEIHEBHON JKM3HM M MPaKTUYECKOU
aestenbHocTH. Ocoboe MecTo B ATOM CHUCTEME 3HAHUN 3aHUMAIOT 3JIEMEHTHI
collepKaHusl, KOTOpPbIE CIY>KAaT OCHOBOM Il (DOPMUPOBAHMS MPEACTABICHHUA O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MUpa M LEHHOCTHBIX OPHUEHTALMSIX
JUYHOCTHU, CIOCOOCTBYIOIINX TYMaHU3AIMH OUOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypupoBaHUE cOJepX aHUs Y4YyeOHOro Marepuajga B IHporpamme IO
OMOJIOTUM  OCYIIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHHsS 3HAHUK 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX JKMBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLMU. B COOTBETCTBUU C ATUM B CTPYKType ydeOHOro mpeameta «buonorus»
BBIJICJICHBI CIEAYIOIINE COJEpKaTellbHble JuHUMU: «buonornsa xak Hayka. Merozasl
HAay4yHOro Mo3HaHuA», «KileTka kak Ouojormueckas cucreMa», «OpraHusM Kak
Oouonoruyeckas cucrema», «CucreMa M MHOrooOpazue OpPraHUYECKOro MHUpPay,
«IBONIOLMSA KUBOU PUPOAB», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTHY.

Lenp wusywyenuss yueOHoro mnpenmera «buonorus» Ha 0a30BOM ypoBHE —
OBJIaJIeHHE 00yYalOIMMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATIBLHONU OpTaHU3aluu
’KUBBIX CUCTEM Pa3HOI0 paHTa U MPUOOPETEHNE YMEHHM UCTIOIb30BaTh 3TH 3HAHUS AJIs1
IPAMOTHBIX JEMCTBUH B OTHOIIEHWH OOBEKTOB >KMBOM MPUPOJBI U PEIICHUS
Pa3IUYHBIX )KMU3HEHHBIX MTPOOJIEM.



JlocTiwkeHue 1menu u3ydeHus ydeOHoro mpenmera «bumomorus» Ha 6azoBoM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOGHHE OOYYAIOUIMMHCS CHUCTEMBbl 3HAHUA O OHOJOTHYECKHX TEOPHSX,
YUEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MTpaBuiIax, CIIyKalliuX OCHOBOU JJis
(dbopMHUpOBaHUS TPEJICTABICHUNA O €CTECTBEHHO-HAyYHOW KapTHHE MUpPA, O METOJaX
HAay4YHOI'O TO3HAHUS, CTPOEHHH, MHOTOOOpa3MH M OCOOEHHOCTSX >KHMBBIX CHCTEM
pPa3HOrO YypOBHS OpraHU3alliM, BBIJAIONIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;

dbopMupoBaHUe y O0OyYarolUMXCsl TO3HABATENbHBIX, HMHTEIUICKTyalbHBIX U
TBOPYECKUX CIOCOOHOCTEM B TMpoOIleCCe aHajiu3a JaHHBIX O MYTAX pPa3BUTHUS B
OMOJIOTUY HAYYHBIX B3TJISIOB, UICH U MTOAXO0I0B K U3yUCHHUIO KUBBIX CHCTEM PA3HOTO
YPOBHSI OpraHHU3alNH;

CTAaHOBJICHHE Yy OOydalmmxcs oOmel KyJabTyphl, (QYHKIHMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH W OLICHUBAThH SBIICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOBI HA OCHOBAHWW 3HAHWK W OMBITA, MOTYUYEHHBIX TIPH U3yUEeHUN
OMoJIorNY;

dopMupoBaHWEe Yy OOydYaroOlUMXCsl YMEHUW WJUIIOCTPUPOBATH 3HAYEHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JIEATEIHOCTH 4YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCNHUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH ITO3HAHUSI YEJIIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOIIOJICHUS] dTUUECKUX
HOPM TIPHU TIPOBEICHUH OMOJIOTHUYECKUX UCCIIEOBAaHUM;

OCO3HaHWE IICHHOCTU OWOJIOTMUECKUX 3HAHWUW IS TIOBBIIMICHHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPHI, 11 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

MIpUMEHEHNE NPUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEIHEBHOW >KU3HU IS
OLICHKM MOCJEACTBUN CBOEH JEATEIBbHOCTH MO OTHOIIECHUIO K OKpYKarolleu cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIOJIEHWE Mep NPOPHUIAKTHKA
3a00JIeBaHUM.

B cucteme cpennero o6ero oopazoBanus «buonorusy, nzyuaemas Ha 6a30BOM
YpOBHE, SBISETCS 00s3aTEIbHBIM YYE€OHBIM TIPEAMETOM, BXOMSIIMM B COCTaB
npeaMeTHon 06mactu « ECTeCTBEHHO-HAyYHBIE TIPEAMETHIY.

Jlist u3ydenusi Ouonoruu Ha 6a30BOM ypOBHE CpeIHEro oOIIero oopa3zoBaHus
otBoauTCs 68 yacos: B 10 kinacce — 34 vaca (1 gac B Henenmto), B 11 knacce — 34 yaca
(1 gac B HezEIIO).



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HayKaMu, (prstocodueit, STUKON, SCTETUKON U IipaBoM. Poiib
Oouonorud B (QOPMUPOBAHUU COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOTHYECKHUX HaYK.

Metoapl TMO3HAHUS JKUBOW MPUPONBI (HAOIIOMCHHE, SKCIEPUMEHT, OINMCAHUE,
U3MepeHue, Kiaccudukaius, MoIeTMpOBaHUe, CTATUCTUYECKAst 00padOTKa JaHHBIX).

JeMoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, k. Yorcon n ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTobl TO3HAHUS JKUBOW MTPUPOBD).

JlabopaTopHble U NIpaKTHYECKHE PA0OTHI:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHHE pa3IMUYHBIX METOJOB TpU
M3Y4YEHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeAMeT U3ydeHus Ouosioruu. OTivuue
KUBBIX CUCTEM OT HEOPTAHUYECKOW MPUPOIBI.

CaoiicTBa OMOCUCTEM M MX pa3HOOOpa3ue. YPOBHU OpraHU3AIMH OMOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIA, TKAHEBBIM, OPTaHU3MEHHBIN, MOMYJISIMOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI ), OUOC(hEPHBI.

JdeMoHcTpanuu:

Tabmuubr 1 cxembl: «OCHOBHBIC MPHU3HAKU >KU3HU», «YPOBHH OpTraHU3AIUU
YKABOU IIPUPOIBI».

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. Xumuueckuii COCTAB U CTPOCHHUE KIECTKH.

XUMHUUYECKHI COCTaB KJIETKH. XHMHUYECKHE DJIEMEHTHI: MAaKpO3JEMEHTHI,
MHKpPO3JIEMEHThL. Boia 1 MuHEpanbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpalIbHbIX BemecTB B kietke. [loanepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJKOB.
He3aMeHnmble ¥ 3aMEHUMbIE aMHUHOKHCIOTBI. AMHHOKHCIOTHBIN COCTaB. YPOBHHU
CTPYKTYPBI OCJIIKOBOM MOJICKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUUHAS ¥ YETBEPTUYHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. buomorndeckue GyHKIIUNA OSITKOB.

depMeHTHl — OuoJsiorndeckre karaauzaTopbl. CTpoeHHe QepMeHTa: aKTUBHBIN
LeHTp, cyoOcTpatHas crneuuduyHocts. Kodepmentsl. Burtamunbl. OTinuus
(hepMEHTOB OT HEOPTaHUYECKUX KaTaTu3aTOPOB.



VYrieBoapl: MOHOCaxapuabl (TIIFOKO3a, pud03a U Je30KCHpru003a), Aucaxapuiabl
(caxaposa, JlakTOo3a) MW MOJIMCaxXapuabl (Kpaxmayi, TIJIMKOT€H, IIEJUII0JI03a).
buonoruueckue GyHKIIUU YTI€BOJOB.

Jlunuasl:  Tpurnunepunsl,  docdhomunuabl, crepounbl. [wapoduIbHO-
ruipodoOHbIe cBOMCTBA. buonorndyeckue GyHkiuu aunuaoB. CpaBHEHUE yTIEBOOB,
OENKOB U JIMMUAOB KaK HICTOYHUKOB SHEPTUH.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEPBI HyKJIEMHOBBIX
kucnoT. Ctpoenue u pynkuuu [JHK. Ctpoenne u ¢pynkuuu PHK. Buast PHK. ATO:
CTpO€HHUE U (QYHKIIHUH.

[utonorus — Hayka o kieTke. Kierounas Teopuss — mpuMep B3anUMOJIEHCTBUA
uzei u (akToB B HAYYHOM MO3HAHUU. MeTOo1bl U3yUEHHS KICTKH.

Kietka xak nenoctHas xuBas cucreMa. OOume mMpu3HaKu KIETOK: 3aMKHYyTas
Hapy>kHas MmemOpana, Mmojekysbl [JHK kak renernueckuii anmapar, cucTeMa CUHTE3a
Oenka.

Tunel KIETOK: SyKapHOTUYECKast U IpoKapuoTuieckas. OcCoOOEHHOCTH CTPOEHUS
npokapuotuyeckod  kietku.  Kiierounas — crenka — Oakrepuil.  CTpoeHue
AYKapUOTUYECKON KJIETKU. OCHOBHBIE OTIUYHS PACTUTENIbHOM, )KUBOTHOW U TPUOHOM
KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAsl CTEHKA, TJIUKOKAJIUKC, MX
¢ynkuuu. Ilnasmatuueckas memOpaHa, €€ cBoiicTBa U (pyHkiuu. [{uTomnasma u eé
opranouipl. OnHomemOpanHbie opraHounbl kietku: OIIC, ammapat [onbmxw,
nu3ocoMbl. [lojlyaBTOHOMHBIE OpPraHOUAbBl KIETKU: MUTOXOHJPUM, IUIACTHUIBI.
[Ipoucxoxknenne MUTOXOHApUM W TuiacTul. Buael mnactua. HememOpanHbie
OpraHOMIbI KJIETKH: pUOOCOMBI, KIIETOYHBIN IIEHTP, IEHTPUOIIU, PECHUYKH, KTy TUKH.
QyHKIMY OPraHOMAOB KJIETKH. BKItoueHuns.

SAnpo — perynsaropHblii HeHTp kieTku. CTpoeHue siapa: siaepHas 000JouKa,
KapHoIlUia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

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

Juarpammbl: «PacrnipeneiieHne XUMUYECKHUX 3JIEMEHTOB B HEKUBOW IIPUPOJAEY,
«PacnipeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuubr u cxembl: «llepmonnueckas TabivMLa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOAbl», «buocunTes Oenkay, «CTpoeHrue MOJIEKYJIbl OeliKay,
«Ctpoenue ¢epmenta», «Hyknemnoswie kucnotel. JIHK», «CTpoeHne Mosekybi
AT®y», «CtpoeHHne 3yKapUOTHUECKON KIETKNW», «CTpOEHUE KUBOTHOM KIIETKH,
«CtpoeHue pacTtutenbHOW KieTkn», «CTpoeHHne MNpOKapHUOTHUYECKON KIIETKUY,
«Ctpoenue sapa KIEeTKN», « Y TIEBOAbDY, «JIMmuasD.



OOopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYJOBaHUE Ui IPOBEIACHUS
HaOJIO/ICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHKpOIpENnapaThl PaCTUTEIIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabota No 1. «V3ydeHwe KaTalUTUYECKOW aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMeEpe aMuUIa3bl WK KaTajlas3bl)».

JlaboparopHas padota Ne 2. «3yueHne CTpOCHHS KIETOK PAaCTEHUI, >)KUBOTHBIX
U OaKTepHil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpErapaTax U UX OMUCAHUEY.

Tema 4. ’KnzHeaessTeJLHOCTH KJIETKH.

OOMeH BemiecTB, WK MeTaboau3M. AcCUMUIIALUS (TJIaCTUYEeCKUH OOMEH) U
TUCCUMUJIIAIUS  (PHEPTreTHYECKUd OOMEH) — JBE CTOPOHBI E€IWHOTO IpoIllecca
Metabonu3ma. Poib 3aKOHOB COXpaHEHHMS BEHIECTB M HSHEPrUU B MOHUMAHUU
MeTaboIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(MHBINA U reTepoTpodHsbiil. Poib GepmeHToB B
oOMeHEe BEIlIeCTB U PEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBas (pa3bl oTocuHTe3a. Peakiuu porocunresa.
OddextuBHOCTh (oTOCHMHTE3a. 3HaueHUE (OTOCHHTE3a MJid JKU3HU Ha 3eMIle.
Brnusaue ycioBuil cpenbl Ha  (QPOTOCHHTE3 U CIOCOOBI  TOBBIIIEHUS — €TO
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHI.

XeMOCUHTE3. XEMOCUHTE3Upylomue OakTepuu. 3HAYCHHE XEMOCHHTe3a s
KA3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTke. PaciierieHue BeEIIeCTB, BBIJCICHHE U
aKKyMYJUPOBAHHE DPHEPTUU B KIIETKE. JTalbl SHEPreTUYecKoro oomena. ['nmukomus.
bpoxenne u ero Buabl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpocopunrpoBanue. IPHEeKTUBHOCTh FHEPreTUYECKOr0 0OMEHa.

Peakuuu matpuunoro cuntesa. ['enernueckas nndopmanus u JIHK. Peanuzanus
reHeTH4eCKo uHpopMauu B KIEeTKe. ['eHeTHuueckwii KoJ W €ro CBOWMCTBA.
Tpanckpunius — matpuunbiii cuate3 PHK. Tpaucnsius — 6uocunrtes3 0enka. ITamsl
TpaHcisiuu. KonupoBanue aMuHokucnoT. Poias pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mctopusi otkpsiTus BupycoB (/1. .
NBanoBckuit). (OCOOEHHOCTH CTPOCHUSI W JKU3HEHHOTO IMKJIa  BHPYCOB.
bakrepuodaru. bone3nu pacteHuii, )KUBOTHBIX U YEJIOBEKA, BHI3HIBAEMBIC BUPYCAMH.
Bupyc ummynonedurnuta uenoeka (BUY) — Bo3Oymutens CIIMJla. OOGpartnas
TPaHCKPUIMIIWSA, peBepTa3a u uurerpasa. [Ipodunakrtuka pacrpocTpaHeHUs BUPYCHBIX
3a00s1eBaHUM.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Twumbsl muTaHus», «MeTabomm3m», «MUTOXOHIPHUSY,
«JHepreTuyeckuit ooMen», «Xioporiact», «®Dotocunte’», «Ctpoenue JJIHK»,
«CtpoeHue u (GyHKUMOHUpPOBaHHE TeHa», «CuHTe3 Oenkay, «l'eHeTuYecKuil Komy,



«Bupyco», «bakrepuodarny», «Ctpoenume u xu3HeHHbId 1uka Bupyca CIIN/la,
Oakrepuodaray, «Pemmkarms JTHK.

O6opynoBanue: Moaenu-ammukanuu «Yasoernne JIHK wu TpaHckpumums»,
«buocuntes 6enkay, «CTpoeHue KIeTku», Mojesb cTpykTypsl JJHK.

Tema 5. PasMHokeHMe M1 MHIUBHUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

Krerounplii 1WKJI, WU KU3HCHHBIM IWKI KIeTKu. MHTepdaza m MHTO3.
[Iporueccel, mpoTekaromire B uHTepdase. Permkamnms — peakiius MaTpUIHOTO CUHTE3a
JHK. Ctpoenue xpomocoM. XpOMOCOMHBIM HAa0Op — KapuOTUN. JIMIIOWIHBIA U
raruiouJHbBIA  XpoMOCOMHBIE Habopbl. Xpomatuisl. lluTomornueckue OCHOBBI
Pa3MHOXXEHUS U UHIUBUAYAIBHOTO PAa3BUTHUSL OPTaHU3MOB.

Henenne xinetkn — muto3. Craauu muto3a. Ilponeccel, mpoucxoisdiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubesb KJIETKU — aromnTo3.

@®opMbI pa3MHOKEHHS OPTraHU3MOB: Oecroysioe W MojoBoe. Buasl Gecnosioro
Pa3MHOXEHUS: JCJICHHE HaJABOE, IIOYKOBAaHME OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHUE, BET€TaTUBHOE pa3MHOKEHHE. VICKYyCCTBEHHOE KIJIOHMPOBAaHUE
OpraHU3MOB, €r0 3HAYECHHE JIJISl CEJICKIUU.

[TosioBOE pa3MHOKEHHUE, €TO OTIIMYHS OT OECIIONOTO.

Meiio3. Cragum wmeiio3a. Ilpomeccsl, mpoucxonsdmue Ha CTagusx Menosa.
[ToBenenne xpomocom B menosze. KpoccuHrosep. brosiornueckunii CMbICIT U 3HAYEHUE
Meno3a.

["ameTorenes — mporiiecc 0Opa3oBaHUs MOJOBBIX KJIETOK y *KUBOTHBIX. [losoBBIE
JKeJIe3bl: CEMEHHUKH U sudHuKH. OOpa3oBaHUe U Pa3BUTHE TMOJOBBIX KIETOK — raMeT
(cepmarto3ou/, SIMIEKIIeTKa) — criepMaTorene3 u oporene3. OCoOCHHOCTH CTPOSHUS
SMUUEKIETOK U criepMaTo3ou10B. OmnoaorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTue  (OHTOreHe3). OMOpPHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Jranbl SMOPHOHATIBLHOTO PAa3BUTHS y TO3BOHOYHBIX IKUBOTHBIX:
npoOsieHre, TacTpyssiiusi, opraHoreHes. [locTamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHSL: MPSAMOE, HEMPsAMOE (JTMUMHOYHOE). BiusiHue cpenibl
Ha pa3BUTHE OPTAHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOICTBA.

Pocrt u pazButue pactenuii. OHTOreHes3 IIBETKOBOI'O paCTEHUS: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «@DOpMbI pPa3MHOXKEHHUS OpPraHU3MOBY», «JIBoiiHOE
OIJIOZIOTBOPEHHE Y LIBETKOBBIX paCTeHMI», « BereraruBHOE pa3MHOXKEHHE PACTECHUIN,
«/lenenne wmetkm Oaktepmity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue
xpoMocombl», «Kimerounwsii mukm», «Permmkanus JIHK», «Mwurtoszy», «Mewnosy,
«IIpsimoe u HempsiMoe pa3BuTue», «['aMeToreHe3 y MIIEKOMUTAIOIINX U YEJIOBEKay,
«OCHOBHBIE CTAJINA OHTOTEHE3A.



O6opynoBanue: MUKPOCKOII, MUKpOIpenaparhbl «CriepMaTo30H /16
MJICKOITATAIOWIETO», «SHMIEKIeTka MiekonuTammero», «KapuoknHes B KieTkax
KOpEIIIKAa JTyKa», MArHUTHAas MOJeNb-amuinKanus «Jlenenne knetkuw», moaens JJTHK,
MojieNTb MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnas padota Ne 3. «Habmroienrne MuTo3a B KJI€TKaX KOHUYMKA KOpEITKa
JIyKa Ha TOTOBBIX MUKPOMPENapaTaxj».

JlabopatopHas pabota Ne 4. «M3yueHue CTpOeHHUs MOJTOBBIX KJIETOK HA TOTOBBIX
MUKPOIIPENapaTaxy.

Tema 6. HacsieAcTBEHHOCTH 1 K3BMEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3anaum reHetuku. Mcropus pa3Butus reHeTUKU. Ponb nuronorun u
AMOPHUOJIOTUY B CTAHOBJICHUU I'eHETUKH. BKI1a poccHiicKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETHKU. MeTO/Abl TeHEeTUKU (TUOPUIOIOTHYECKUM, ITUTOTCHETUYECKHM,
MOJIEKYJISIPHO-TEHETHUECKHI). OCHOBHBIE T€HETHYECKHE NOHATUA. [eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIINBAHUM.

3aKOHOMEPHOCTH HACJICOBAaHMS MPU3HAKOB, YCTaHOBJICHHBIE ['. Menuaenem.
MoHorubpuHoe CKpelMBaHue. 3aKoH eAUHO-00pa3usi TUOpPUIOB  IEPBOIO
nokoJsieHus. [IpaBuino qOMUHMpPOBaHMS. 3aKOH pacUICIUICHHs] MPHU3HAKOB. | 'nmnoresa
YUCTOTHI raMeT. [1omHOe 1 HenoJIHOe TOMUHUPOBAHUE.

JlurnObpuHoe CKpelrBaHue. 3aKOH HE3aBUCUMOTO HacjIeOBaHUs MPU3HAKOB.
[{utoreHeTuueckue OCHOBBI JAUTHOPUIHOTO  CKpEIIMBaHUS. AHATU3UPYIOIIEE
CKpemuBaHue. Vcrnonp30BaHue aHaAIM3UPYIOLWIETO CKPEIIMBAHUS JJISL ONPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuerienHoe HacieaoBanue npusHakoB. Paborta T. Moprana no crerieHHOMY
HACJIEIOBaHNIO 'eHOB. HapymieHne cuerieHus reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHS HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHhl.

I'eneTnka mosia. XpOMOCOMHOE ONpEAEICHUE MoJia. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOrameTHele H TreTeporaMeTHele oOpraHusMbl. HacnmemoBanue
MPU3HAKOB, CIIETIJICHHBIX C MOJIOM.

N3menunBOCTh. BUbl M3MEHYMBOCTU: HEHACIEICTBEHHAS W HACJICICTBEHHAS.
Poman cpennl B HeHacJICACTBCHHOM U3MECHYHUBOCTH. XapaKTepuCTUKA
MOAU(UKAIIMOHHON W3MEHUYMBOCTU. BapwarnvoHHBIN psia ¥ BapuallMOHHAs KpUBasl.
Hopwma peakiun npusHaka. KonnuecTBEeHHbIE M KQUECTBEHHBIE PU3HAKU U KX HOpMaA
peakuuu. CBOCTBa MOAU(PUKALMOHHON U3MEHYUBOCTH.

HacnencrBennas, wid TeHOTUINIMYECKAas, HW3MEHUYHMBOCTh. KomMOuHaTUBHAas
M3MEHYMBOCTh. Meli03 1 MOJIOBOM MPOIECC — 0CHOBA KOMOMHATUBHON N3MEHYHUBOCTH.
MyTarnmonsnasi u3MeHYMBOCTh. Kimaccudukanus MyTainuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbele. Yactora u mnpuuMHBl MyTanuil. MyTtareHnble (GakTopbl. 3aKoH
FOMOJIOTUYECKUX PAIOB B HACIeACTBEHHOU n3MenunBoctu H. Y. BaBuioga.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.



I'enetuka uyenoBeka. Kapuorun uyenoBeka. OCHOBHbIE METO/Bl T'E€HETUKHU
YeJI0BEKA: T€HEAJIOTMYCCKUI, OJU3HEIOBBIN, ITUTOICHETHUCCKUNM, OMOXHMUYCCKUM,
MOJIEKYJIIpHO-TeHeTHnYeCKUil. COBPEMEHHOE OINPEAECICHUE T€HOTUIIA: TOJTHOTEHOMHOE
CEKBCHHPOBAHHWE, TCHOTUNHPOBaHUE, B TOM uyucie ¢ nomoulpto II[[P-ananuza.
HacnenactBennsie  3a0oyieBaHMsl  4YelioBeKa: TeHHbIe  Oo0je3HH, OOJIE3HH C
HACJIEICTBEHHOW MPEApacIooKEHHOCTBIO, XpOMOCOMHBIE Oosie3Hn. CoMaTUYeCcKue u
reHepaTuBHble MyTanu. CTBOJIOBBIE KIETKH. [[pUHIIMIIBI 370pOBOr0 00pa3a *KU3HHU,
JTUArHOCTUKH, MNPOPWIAKTUKM W JICUCHUS] TeHEeTHYecKux Oone3Hed. Menuko-
FEHETUYECKOE  KOHCYJbTHPOBAHUE. 3HAYCHHE  MEIUIMHCKOW TE€HETUKU B
peIO0TBPAIICHUH U JICYCHUU TeHETUYECKHUX 3a00JIeBaHUI YelloBeKa.

JleMoHcTpanuu:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuubr u cxembl: « MOHOTHOPUTHOE CKPEIIMBAHUE U €r0 IUTOTCHETHYeCKas
OCHOBa», «3aKOH PacHICIJICHUS U €ro IIUTOreHETUYECKasi OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurudpugHoe ckpeunmBanuey, «lluTosornyeckue OCHOBBI JUTHOPHUIHOTO
CKpemuBanus», «Meno3», «B3anmMoAeicTBUE allICNIbHBIX T€HOB», «l €HeTHueckKue
KapThl PACTECHHI, >KMBOTHBIX M YEJIOBEKa», «l'€HEeTHKa Moja», «3aKOHOMEPHOCTH
HAacJIEJOBaHUsI, CUEIUIEHHOro C mosiom», «KapuoTtumsl uenmoBeka U KUBOTHBIXY,
«Bunpl u3meHunBoCcTH», «MoaudukanmoHHas HU3MEHUUBOCTHY, «HacnemnoBanue
pesyc-haktopay, «I'eHeTuka rpynn KpoBw», «MyTallnoOHHAasi U3BMEHUYHUBOCTDY.

O6opynoBanue: Moaenu-anIUIMKauu  «MOHOTHOPUIHOE  CKpEIIMBAHHE),
«Henonmunoe  momuHupoBanue», «Jurmbpumnoe ckpemmBanue», «llepekpéct
XPOMOCOM», MUKPOCKOT ¥ MHKporpenapat «Jpozoduna» (Hopma, myTanuu Gopmbl
KPBUILEB U OKPACKHU Tefa), TepOapuit «I'opoxX moceBHOM».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnasi pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPEapaTaxy.

JlaGoparopnas pabora Ne 6. «M3ydyeHue mMoaupUKAIMOHHON U3MEHYUBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIia U BAPUALMOHHON KPHUBOW.

JlabopatopHasi pabora Neo 7. «AHanmu3 MyTauuid y Apo30(uiibl Ha TOTOBBIX
MHKponpenapaTax.

[Tpaktuueckas padota Ne 2. «CocTaBieHre U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkupnsi kak Hayka M IPOLECC. 3apOKICHHE CEJEKIMU U JOMECTUKAIUS.
VYuenue H. 1. BaBuioBa 0 1meHTpax MPOUCXOXKIECHUS U MHOTO0Opa3usi KyJbTypPHBIX
pactenuil. LleHTpbl MPOUCXO0XKICHHS JOMAIIHUX KUBOTHBIX. COPT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJIbI CelleKIMU. MaccoBbIi U MHIUBUIYaJbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUHW W KUBOTHBIX. OIEHKa »JKCTepbepa. bBIM3KOPOICTBEHHOE
cKpeuiuBanue — wuHOpumuHr. Ywucras nuHus. CKpelnIMBaHUE YUCTBIX JIMHHIM.



I'ereposuc, wim rubpumHas cuia. HepoacTBeHHOE CKpeImUBaHWE — ayTOPHIIMHT.
Otnanénnas rubpuauzanusa u e€ ycrnexu. VICKycCTBEeHHBIN MyTareHe3 U MOJTy4YeHHE
MOJIMIUIONUIOB. JIOCTHXKEHUSI CENEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTAHU3MOB.

buorexHonoruss kak oOTpacib IPOU3BOJACTBA. ['€HHAs WHXXEHEpHUs. ITalbl
cozmanusi pexomOuHanTHOM JIHK w Tpancrenneix opranu3moB. Kiertounas
nHxeHepus. Knerounele KyJabTypbl. MHKPOKIIOHAIBHOE PAa3MHOKEHHUE PACTEHUM.
KnonupoBanue  BBICOKONPOAYKTUBHBIX  CEIIbCKOXO3SIMCTBEHHBIX  OPraHW3MOB.
Dxosioruyeckue u dtuueckue npoodiaemel. [MO — renerudecku MOAUGUIIMPOBAHHBIC
OpTaHU3MBI.

JlemoHcTpanumu:

[Toprpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBanos.

Tabmuiet U cxembl: kKapTa «LleHTpbl MOPOUCXOKACHUS M MHOr00Opasus
KYJIbTYpHBIX pacTeHui», «Iloposibl nTOMamIHUX KUBOTHBIX», «CopTa KYJbTYPHBIX
pactenmity, «Otnanéunas rudpuauzamus», «PaboTel akagemuka M. @. MBanoBay,
«Ilomunnounusa», «OOBEKTBI OuOTEeXHOJOTUW», «KileTouHble KyIbTYpbl H
KJIOHUpOBaHHe», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISKU TUIOJIOB M KOPHEIIOAOB JUKUX (OPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IHCTBEHHBIC PACTCHUS.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypcuss «OCHOBHBIE METOIBI M JOCTHMIXKEHHUS CEJIEKUMH PACTCHUUA U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO, TNIEMEHHYIO (hepMy, COPTOUCTIBITATEIHHBIM
y4acCTOK, B TCIUIMYHOE XO3SHUCTBO, Ja0OPATOPHIO arpOYHHUBEPCUTETA WIIM HAYIHOTO

LIEHTPA)».

11 KUIACC

Tema 1. DBoIOLMOHHAS OMOJIOTHS.

[IpennochuIK BO3HUKHOBEHHUS YBOJTIOLMOHHON TEOPUH. DBOJIOLUOHHAS TEOPUS
1 e€ MecTo B OuoJsiornu. BiusiHue >BOIIOIMOHHON TE€OPUU HA pa3BUTHE OMOJIOTHH U
IPYTUX HayK.

CBugerensctBa dBoMoNMU.  [laneoHTONOTMYECKUE:  TMOCIIEA0BATENHHOCTh
MOSIBJICHUS BHUJJOB B MaJICOHTOJOTUYECKOM JICTONMHMCH, TEpPeXOoJHble (OpPMBEI.
buoreorpaduyeckue: cxoAcTBO U pazianune GpayH u Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJICTBA W pa3iuyuvs 3MOPHUOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTHUYHbBIEC, aHAJOTHYHBIE,
PYIMMEHTApHBIE OpTraHbl, AaTaBU3MbL. MOJEKYJISIPHO-OMOXUMUYECKUAE: CXOJCTBO
MEXaHM3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJIMUECKUX MYyTeH Yy BCexX
OpTaHU3MOB.

OBomononHas teopuss Y. JlapBuna. IIpeanochulku  BO3HUKHOBEHUS
napBUHU3MA. J[BIKyIwe CWiibl JBOJIONUH BUAOB 10 JlapBuHy (W30BITOYHOE



Pa3MHOXEHUE MPU OrPAaHUUYEHHOCTH PECYpCOB, HEONpEeeiEHHAas H3MEHUYUBOCTD,
00opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA O0TOOD).

Cunrernueckas teopus 3Boonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosronus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIIOLUU.

JBrokymue cuibl (QakTopbl) SBOJIOUMKA BUIOB B Mpupoje. MyTalmoHHBINH
npolecc 1 KOMOWHATUBHAs U3MEHYUBOCTb. [lomyIssOHHBIE BOJIHBI U Apel(] TeHOB.
N3onsuns u Mmurpanus.

EcrectBennbiii  oTOOp — HampaBisoOmui  (GakTop ABOJONUU.  DOpMbI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco0aeHHOCTh OpPraHuW3MOB Kak pe3yibTaT 3Bojiouuu. [Ipumeps
MPUCTIOCOOICHNN y OpraHu3MoB. ApoMopd 036l U UAMO-aIANITAIUH.

Bun u  BugooOpazoBanue. Kputepunm  Buga.  OcHOBHbIE  (HOPMBI
BUJ1I000pa30BaHus: reorpaduueckoe, YKOJI0rHIeCKOe.

MakposBomorusi.  D@opMbl  3BOJMIOIMM:  (UIETHYECKAsi, JUBEPreHTHAs,
KOHBEpreHTHas1, napajuiesbHas. HeoOpatuMocTh 3BOMIOLUN.

[IpoucxoxaeHne OT HeCHeUUaaIu3upOBaHHBIX MpeAakoB. IIporpeccupyromas
cnenuanu3anvsa. AJanTuBHas pagualus.

JdeMoHcTpanuu:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkens, . Mromep, A. H. Ceepuios.

Tabmuupl u cxembl: «Pa3BuTHe opraHM4ecKoro Mupa Ha 3emuie», «3apoAbllu
MMO3BOHOYHBIX YKHBOTHBIX», K ApXeonTepuKcy», «DopMbl 00pbOBI 3a CYIIIECTBOBAHUEY,
«EctectBenHblit 0TOOPY», « MHOTOOOpa3ne copToB pacTeHui», « MHOrooOpa3ue nopo
KUBOTHBIX», «[lomymsauum», «MyTanmoHHasT W3MEHUHUBOCTH», «ApoMop(do3bI»,
«Manoamanranumny, «O0111ast nerenepanus», «IBrxKymue cuiabl 3Boonuny, «Kapra-
cxema wmapupyta nytemectsus Y. JlapBuna», «bopbba 3a cyliecTBOBaHHUEY,
«IIpucnocobneHHocTh  opraHu3MoB»,  «l'eorpaduueckoe  BUA00Opa3OBaHUEY,
«DKOJIOTUYECKOE BUJI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKU, HabOp
IJI0JIOB U CeMsIH, KoJuTeKIus «l[prumMephl 3alUTHBIX NPUCTIOCOOIEHUN Y AKUBOTHBIXY,
Mozenb «OCHOBHbIE HAMNpaBICHUS] HBONIOLIUN», O0BEMHass Mojaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MIO3BOHOYHBIX.

buoreorpaduyeckas kapra wMwupa, KoJulekuus «DopMBl  COXPaHHOCTH
MCKOIIaeMbIX JKUBOTHBIX M paCTEHUI», MoJenb antunkanus «llepekpéct xpomocomy,
BlIaXXKHbIe  mpenaparbl  «Pa3BuTue  Hacekomoro»,  «Pa3BuTue — JISTYHIKWY,
Mukpormpenapar «Jlpo3zodunay (Hopma, MyTanuu (GOpPMbI KPBUTHEB M OKPACKHU TEa).

JlaGopaTopHble 1 NpaKTHYeCKUEe PadoThI:

Jlabopatopuass pabora Ne 1. «CpaBHeHuwe BHUAOB MO MOPGOIOTHIECKOMY
KPUTEPHUIO».



JlabopaTtopHnas pabota Ne 2. «Onucanne nmprucriocoOJEHHOCTH OpTaHu3Ma U e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHaydHble TIPEACTABICHUA O 3apOKICHUM KU3HU. HayuyHble Trumnoressl
BO3HUKHOBEHUS )KM3HU Ha 3eMJie: abUOreHe3 U MaHCIepMus. XUMUYECKast SBOJTIOIHA.
AOHOTEeHHBIN CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPTraHUYECKUX.
OKCIEpUMEHTAIbHOE TOJTBEPKICHUE XUMHUUYECKON 3BoIIONMU. HauanbHble 3Taribl
ouosiormdyeckor sBosroruu. I'mmoresa PHK-mupa. ®@opmupoBanne meMOpaHHBIX
CTPYKTYp Y BO3HMKHOBEHHE MPOTOKIETKU. [lepBble KIETKM W WX HBOJIOLMS.
@opMHUPOBaHUE OCHOBHBIX T'PYIIT AKUBBIX OPraHU3MOB.

Pa3Butne xu3Hn Ha 3emiie o 3pam M nepuoaaMm. Karapxeil. Apxeickas u
npoTepo3oiickas apsl. [laneo3oiickas spa u e€ nepuojipl: KEMOPHUICKHI, OpIOBUKCKUH,
CUJIYPUNCKUN, IEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3so030iickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo3olickas »3pa u €€ mnepuoAbl: MaJCOT€HOBBIM, HEOTCHOBBIN,
AHTPOIIOTECHOBBIM.

XapakTepucTUKa KiIUMaTa W Te0JIOTHYECKHX MporieccoB. OCHOBHBIEC ATaribl
HBOJIIOIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApomMop]o3bl y pacTeHHl u
AKUBOTHBIX. [[0siBIEHHE, pACUBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYeCKOrO0 MHpa KaK OTpaxkeHHe dBOJIOIUU. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYMIbl OPraHU3MOB.

DBOJIIOIMA YeJIOBEKa. AHTPOIOJIOTHS Kak Hayka. PazBuTue mpeacTaBieHUN O
MIPOUCXOKIECHUH YeloBeKa. MeTo bl u3yueHus antponorere3a. CxoAcTBa U pa3inydus
YeJI0BEeKa U JKUBOTHBIX. CUCTEMAaTHUYECKOE MOJIOKEHNE YETOBEKA.

JIBxyuue cuiibl (pakTopsl) aHTporioreHeza. HacieacTBeHHass ”3BMEHYUBOCTD U
ecTecTBeHHbIN 0TOOp. OOIIECTBEHHBI 00pa3 *KU3HU, U3TOTOBICHUE OpYAul Tpyaa,
MBIIUIEHUE, PEUb.

OCHOBHBIE CTaJMM M BETBHU HBOJIOLMM YEJIOBEKA: aBCTPAJIONHUTEKHU, UemoBek
yMenbii, YenoBek npsMoxoaainid, YenoBeKk HeaHaepTanbCkui, UenoBek pa3yMHBIN.
Haxoaku rckonaeMbIx OCTaTKOB, BpeMsl CYIIIECTBOBaHUs, 00JIaCTh paCIIPOCTPAHECHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIINE PAChl: €BpONICONIHAS (€Bpa3uiicKas),
HETPO-aBCTPaAJIOU IHAS (IKBATOpUAIIbHAS), MOHTOJIONAHAs (a3MaTCKO-aMEPUKAHCKas).
YepTbl OPUCHOCOOJICEHHOCTH TMpPEACTaBUTENECH YEIOBEYECKHX pac K YCIOBUSIM
cyuiectBoBanus. EqMHCTBO yenoBeueckux pac. Kpurnka pacusma.

JdeMoHcTpanuu:

[ToptpeTtsi: ®@. Pean, JI. [Tactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmuipel U cxembl: «BosnukHoBenne CoiHeuHOR cucTeMbl», «Pa3Butie
opraHuyeckoro  mupa», «PacturenpHas  kietka», <« KHBOTHas  KIIETKay,
«IIpokapuotnueckass kinetka», «CoBpeMeHHas CHCTEMa OpPraHUYECKOro MUpay,



«CpaBHEHHE aHATOMHYECKMX 4YepT CTPOEHUS 4YelOBEKa U YeJIOBEKOOOpa3HbIX
00e3bsiH», « OCHOBHBIE MECTA NAJIEOHTOJIOIMYECKUX HAXOJ0K NPEIKOB COBPEMEHHOIO
4yenoBeKay, «/pesHeimme moan», «pesraue moan», «llepBbie COBpeMEHHBIE TN,
«YenoBeuecKkue pace».

O6opynoBanue: MYJBDKH «IIpoucxoxneHue 4eJIOBEKa» (6rocThI
aBCTPAJIONMTEKA, MUTEKAaHTPONa, HEaHAepTalblla, KPOMAaHbOHLA), CIENKU WIN
M300paKeHHsI KAMEHHBIX OPYIUI MEPBOOBITHOIO YETOBEKA (KAMHU-YOMIEPHI, pyOua,
cKpebiia), TeOoXpoHOJormueckass Ttabnuua, Koyekuus «DPopMbl COXPaHHOCTH
MCKOITAEMBIX JKUBOTHBIX U PACTCHUID.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktrueckass padora Ne 1. «/3ydyeHne HCKOMAEMbIX OCTATKOB PACTEHHHN WU
KUBOTHBIX B KOJUICKLUSX).

OKCKypcHusi «OBOJIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4HBIN WM KpaeBeAUYEeCKU My3ei).

Tema 3. OpranusMbl 4 OKpy:KawIas cpeaa.

DKoJorus Kak HayKa. 3aJadd M pasleibl dKOJOTMU. MeToapl dKOJIOTHYECKHUX
HCCIIEIOBAHNUN. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0o0OMTaHHS OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAas, MOYBEHHas,
BHYTPUOPraHU3MEHHAs.

Okosornueckue  ¢aktopel. Krnaccupukanuss SKOJOTMYECKUX  (PAKTOPOB:
abuoTnyeckne, OMOTUYECKUE U aHTPONIOTeHHbIE. JIefiCTBHE IKOIOTrMYECKUX (PaKTOpOB
Ha OpraHU3MBI.

AbGunotnyeckue (hakTopbl: CBET, TEMIIEPATypa, BIAKHOCTh. POTONEPUOAU3M.
[Ipucnoco6eHust OpraHu3MoB K IEUCTBUIO a0HOTHYECKUX (hakTOopoB. bronornyeckue
PUTMBI.

buotnueckue Qaxropsl. Buasl OMOTHUECKUX B3aWMOIEHCTBUN: KOHKYpPEHLUA,
XMUIIHUYECTBO, cuMOMO3 U ero ¢opmbl. Ilapasutusm, koomepauus, MyTyallu3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAaxJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHre OMOTMYECKUX B3aUMOJEWCTBUI MJi CYLIECTBOBAHMS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE  XapakTEepUCTUKU  momyisiuuu. (OCHOBHBIE — TOKa3aTelu
MOMYJISILMNA: YHUCJIEHHOCTh, IUIOTHOCTh, pPOXJIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. JJmHaMyuKa YUCIEHHOCTH MOIYJISILUN U €€ peryJsius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. I'ekkens.

Tabmumsr u cxembl: kapta «lIpupoansie 30HbI 3emiu», «Cpeabl oOUTaHUA
opranuzmoB», «®@oronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH POCTa
YHCJIEHHOCTHU NOMYJISIIUU UHPY30pUun-Ty Penbkn», «[lumiessie nenm».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:



Jlabopatopuast pabora Ne 3. «Mopdomornueckne 0COOEHHOCTH PACTCHHHN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas padbora Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KOJIeyCay.

[Tpaktraeckast padota Ne 2. «[loacu€T MIOTHOCTH MOMYJISAINNA Pa3HBIX BUIOB

pacTeHun».
Tema 4. Coo0111€cTBA M DKOJOTHYECKHE CHCTEMBI.
CoobmiecTBo opranu3mMoB — OwuorieHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,

NpOCTpaHCTBEHHas, Tpoduueckass (mumieBas). Buasi-nomuHantel. CBsi3u B
OHOIIEHO3E.

Dxoyiornyeckue cuctembl (d9kocucteMsbl). lloHsitTue 00 »dKocucTEME U
ouoreorieHoze. DYHKIMOHAIbHBIE KOMIIOHEHTBHI  3KOCUCTEMBI:  MPOIYIICHTHI,
KOHCYMEHTBI, PEAyLEHThl. KpyroBOpoT BEIIECTB M IMOTOK HHEPTHH B HKOCHCTEME.
Tpoduueckue (muieBbie) ypoBHU dKocucTeMbl. [lumieBsie nenu u cet. OCHOBHBIC
MOKa3aTelM JSKOCUCTEMBI: OuomMacca, NPOAYKUHUSA. OKOJOTHUYECKHE MHUPAMUIBI:
MPOAYKIMU, YHUCIEHHOCTH, Ouomaccel. CBOHCTBAa JKOCHUCTEM: YCTOWYMBOCTD,
camoperyJianus, pa3sutue. CyKueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO HIIU
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOINIOTEHHBIE ~ AKOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpbOoskocucTeMsl.
buonornyeckoe u X03sMCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (daktop ycroumBocth skocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemecTBO U ero ¢yHkiuu. OcoOeHHOCTH Ouocdepsl Kak
r100anbHOM SKOCUCTEMBI. [[nHaMu4eckoe paBHOBECHE U oOpaTHas CBs3b B Orocdepe.

KpyroBopoTbl BemiecTB U OHMOT€OXMMHUYECKHE IHKIIBI 3JIEMEHTOB (yriiepoja,
a30Ta). 30HATBHOCTH OHMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Ouochepe 3emin. AHTpONOreHHbIE U3MEHEHHS B Ouocdepe.
I'moGanbHbIe HKOTOTUYECKUE TTPOOIIEMBL.

CocymiectBoBanue npupoabl U yenoBedecTBa. CoxpaHeHue Omopa3zHOOOpazus
KaK OCHOBa YCTOWYMBOCTH Ouocheprl. OcCHOBa palMOHAIBLHOTO YMPABICHUS
MPUPOIHBIMH pEeCypcaMu U WX HUCIoyib3oBaHUE. JlocTkeHns OWONOTHMH W OXpaHa
MIPUPOJIBL.

JdeMoHcTpanuu:

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

Tabmunsr u cxemel: «IIuimeBsie 1enn», «bUOLIEHO3: COCTAaB U CTPYKTYypay,
«IIpuponnpie cooOmiectBay, «llemu mnwuTaHUs», «IKOJOTUYECKAS] MHUPAMUIAY,
«buocdepa n udenoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTO JiEcay, «IKOCHCTEMA
XBOMHOTO Jiecay, «bruoreHo3 Bogoémay, «ArpoieHos», «[I[puMepHbie aHTPOIOTEHHBIE



BO3JCUCTBHSL HA NPUPONY», «BakHeWIllne WMCTOYHMKM 3arpsA3HEHHs] BO3ayXa H
IPYHTOBBIX BOI», «llouBa — BakHelimas cocrtapisiomas ouocheps», «DPaKTOPHI
gerpagauuud  mouB», «llapHukoBBI dPdexT», «DaKTOphl PATUOAKTHBHOTO
3arpsizHeHus 6nocheps», «O01as cTpykTypa 6nocheps», «PacripocTpaneHue xxu3Hu
B Ouocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopot yriepoaa B Ouochepe»,
«KpyroBopoT azora B npupoie».

O6opynoBanue: Mopenb-ammukanus «Tunuuesle OHOLEHO3b», Trepoapuid
«PacturensHble cooOuiecTBay, KoyuieKuun «buornenos», «Bpeaurenn BakHeHIIMX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYpP», TepOapuu U KOJUIEKIIMM PACTEHUN U KUBOTHBIX,
OpUHAJICKAIINE K PAa3HBIM DKOJIOTMYECKUM TpyIiaM OAHOro Buaa, KpacHas kHura
Poccuiickoii @eaepannn, n300pakeHHsI OXPAHSIEMBIX BUJOB PACTEHUI U YKUBOTHBIX.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
BUOJIOTUN HA BA3OBOM VYPOBHE CPEJHEI'O OBHLIEI'O
OBPA30OBAHUA

CornacxHo ®I'OC COO, ycraHnaBnuBaroTcs TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS
OoOyJaromMMHUCs TPOrpaMM  CpeaHero oOmero o0pa3oBaHUS: JIMYHOCTHBIM,
METaIpeIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHS mpeaMera «buosiorus»
BBIJICTICHBI CJICAYIOIINE COCTABJISIONIME: OCO3HAHUE OOYYaIOIIMMUCA POCCUUCKOM
rPaXJaHCKOM UJCHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEICIICHUIO, HATMYNE MOTHUBAITUU K O0yYCHHUIO OHOJIOTHH, IICJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUM JTUYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M
HCTOPUYCCKUX TPaAWIUid pPa3BUTHUS OHOJIOTMYECKOTO 3HAHHWS, TOTOBHOCTh H
CIIOCOOHOCTH 00YUaIOIINXCSI PYKOBOJICTBOBATLCSA B CBOEH JESATEIBHOCTH [IEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMH, MPUCYIIMMU CUCTEME OHMOJOTMYECKOTO 00pa3oBaHMs,
HaJIMYUe SKOJIOTHYECKOr0 IMPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1€ U CTPOUTH
YKU3HEHHBIE TIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUA mNpeamera «buonorus» mocturarorcss B
€MHCTBE Yy4YeOHOW MW BOCHHUTATEIBHOM JEATEILHOCTM B COOTBETCTBUU C
TPAJUIIMOHHBIMU POCCUHUCKUMM COIMOKYJBTYPHBIMU, UCTOPUYECKUMHU U JTYXOBHO-
HPAaBCTBEHHBIMH IIEHHOCTSMHU, TNMPUHATBIMH B OOINECTBE IpaBUJIaMH M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHWSA, CaMOBOCIUTAHUS U
CaMOpAa3BUTHS, PA3BUTHUSI BHYTPEHHEW MO3ULIMU JIMYHOCTH, TATPUOTU3MA, YBAKEHHUS K
3aKOHY W MPaBOIOPANKY, YEIOBEKY TpyJa W CTapuIieMy NOKOJEHHIO, B3aWUMHOTO
YBOKCHHS, OCPE)KHOTO OTHOIICHUS K KyJIbTYPHOMY HACICAUI0O M TPAIULHAM
MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickon denepanuu, NpUpoAE M OKPYKAIOIIEH
cpene.

JIngyHOCTHBIE pe3ysIbTaThl OCBOCHUSI yUeOHOro mpeameTa «bruonorus JOKHbBI
OTpaXaTh TOTOBHOCTh W  CIOCOOHOCTh OOYYaloOIMUXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXJCHWH,  COOTBETCTBYIOIIHMX
TPaIUIIUOHHBIM [IEHHOCTSIM POCCUIMCKOTO O0IIECTBA, pPACIIUPEHHUE YKU3HEHHOTO OIbITa
W OmbITa JEATEJIBHOCTH B MPOILECCE pealu3alldd OCHOBHBIX HaIlpaBIICHUH
BOCIIUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOTro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMK O0YyYaIOMErocs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaKEHUE 3aKOHA U
MPaBOMNOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JCSITEIBHOCTU MPHU CO3JaHUU yIEOHBIX
OPOEKTOB, PpEIIEHUH Y4eOHBIX M  TO3HABATENbHBIX  33Ja4, BBINIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENEsATh COOCTBEHHYIO TO3UIIMIO IO OTHOIIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YUYUTHIBATh B CBOUX JACHCTBUSX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMH yOEKIEHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTH K COTPYTHHYECTBY B MPOIECCE COBMECTHOTO BBHITTOJTHCHHS YICOHBIX,
MO3HABATEbHBIX M UCCIIEIOBATENbCKUX 33/1a4, YBAKUTEIBHOTO OTHOLICHUSI K MHEHHIO
OIIMOHEHTOB NP O0CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COIEPKAHUS;

FOTOBHOCTbh K TYMAHUTAPHOU U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh POCCUNCKOM TPAKIAHCKONW HACHTUYHOCTH, MaTPUOTU3MA,
YBaXXEHHUS K CBOEMY HAPOJly, YyBCTBA OTBETCTBEHHOCTH nepea PoauHon, ropaoCcTH 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK M KyJbTYPYy, IPOLIJIOE K HACTOSLIEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACICIUI0 U MAaMSITHHUKAM TPUPOIbI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHH, TOHUMAHUS 3HaYeHUs1 OMOJIOTUHU B TIO3HAHUU 3aKOHOB MPHUPO/IbI, B KU3HU
YeJIOBEKa M COBPEMEHHOTO 00I1IeCTBa;

uaerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXXeHHMIO W 3amuTe OreuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE IyXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOWYMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJMTEISM, CO3JAHUIO CEMBU Ha OCHOBE
OCO3HAHHOTO MPUHATUSA EHHOCTEN CEMEMHON KU3HU B COOTBETCTBUU C TPAIULUSIMU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYas JCTETHKY ObITa, HAYyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIIECTBEHHBIX OTHOIIIEHUN;

ITOHUMAHUE YMOLIMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;



FOTOBHOCTb K CAMOBBIPQXEHHUIO B PA3HBIX BHJAX MCKYCCTBA, CTPEMIIEHUE
MPOSIBIIATH KAYECTBA TBOPUECKOU JINUHOCTH;

S) ¢usunyeckoro BocnuUTaHHMsA, (GOPMHUPOBAHHMSA KYJbTYPHI 310POBbS M
IMOLMOHAJIBLHOIO 0JIaronmoJIyYms:

NOHUMaHUE U peann3aius 30pOBOro U 0e3o0macHoro odpasa ®u3Hu (30pOBOE
MUTaHue, COO0IEHNe TUTHCHHYECKUX MPAaBUI U HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHATHH W OTHObIXa, peryjaspHas (uU3UYecKas aKTHUBHOCTH), OEpeXHOTrO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXUYECKOMY 310POBBIO;

NOHMMAHWE [EHHOCTH TMPaBWI HWHIMBUAYAJIBHOTO U  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYaIIUSX, YTPOXKAIOIINX 3TOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHME TMOCJEICTBUI U HEMPUATUS BPEAHBIX MPUBBIUEK (YMOTpPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYA0JIIO0HE;

FOTOBHOCTh K AaKTHUBHOW JESATEIIBHOCTH TEXHOJOTMYECKON W COLMAJIbHOU
HaIpaBJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K paznuyHbiM chepaM mpodeccHOHaNbHON NeATebHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BBIOOp Oy IyIel mpodeccruu U peain30BbIBaTh COOCTBEHHBIC
KU3HEHHBIE TUTaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO U CaMOOOpa30BaHUIO Ha
NPOTSIKECHUU BCEU KU3HU;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMUECKOW KYJIbTYpbl: TMPUOOPETEHUE OIbITa
IJIAHWPOBAHMS IOCTYNKOB U OLIEHKU UX BO3MOKHBIX MOCIEACTBUN JIJIsI OKPYKAIOIIEH
cpensl;

OCO3HaHME TJIO0AJTBLHOIO XapakTepa JKOJOTHYECKUX MpodiieM W MyTed Hux
pelieHus;

CIIOCOOHOCTH MCTIOIB30BATh MPUOOPETAEMBIC TPU U3YUCHUH OMOJIOTHH 3HAHUS U
YMEHUS MPU PEIIeHUH MPoOIIeM, CBSI3aHHBIX C PAIIMOHALHBIM MIPUPOI0TIOIB30BAHIEM
(cobOmoieHUEe MpaBW TMOBEACHUS B TMPUPOJIC, HAMPABJICHHBIX HA COXpPaHCHHE
paBHOBECHS B 9KOCHCTEMAX, OXpaHy BHJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATUE JIEUCTBUM, MPUHOCAIINX BPEd OKPYKAKOLIEH MPUPOTHOU
cpene, yMEHUE NPOTHO3UPOBATH HEOJIATONMPHUSATHBIE JKOJIOTHUYECKHE TOCIECTBUS
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIIATh UX;

HAJIMYUE PA3BUTOTO 3KOJOTHYECKOTO MBIIIJIEHHS, SKOJOTMYECKON KYJbTYPBHI,
OTBITA JEATEIIBHOCTH SKOJIOTHMYECKON HAIMPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS



VMU B MTO3HABATEIbHOW, KOMMYHUKATUBHOW M COLIMAJILHOW MPAKTUKE, TOTOBHOCTH K
Y4acCTHUIO B IPAKTUUECKOMN AEATEILHOCTH SKOJIOTHUYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HAYKHM U OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOI'O HA JHAJOre
KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMUTATEIbCKOW KYJIBTYpPhl KaK CpEICTBa
B3aUMOJEHCTBUS MEXKIY JIFOAbMHU U IMO3HAHUS MUPA;

NOHUMaHue crnenupukd OUOJOTHU KaK HayKH, OCO3HaHui €€ poju B
(GOpMHUPOBaHUM PAIMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU 1EJIOCTHOTO
MIPEACTABICHUSI 00 OKPYXKAIOIIeM MHpPE KaK O €IWHCTBE MPHUPOJIBI, YEIOBEKa U
oO1iecTBa, B TO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpodiieM
COXpaHEHUS IPUPOIHOTO PAaBHOBECHS,

yOSKIEHHOCTh B 3HAYUMOCTH OWOJOTHU [IJII COBPEMEHHON IHMBWJIM3AIUU:
oOecrieyeHUss HOBOTO YPOBHS Pa3BUTUSA MEIULIUHBI, CO3JaHUE MNEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMBbI PA3BUTHUS YEIOBEUECTRA,
MOMCKa MyTeH BBIXOJa M3 TJI00AJBHBIX HKOJOTMUECKUX MPOoOJeM M O00eCreueHUs
Mepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY HCIIOJIB30BAaHUIO TTPUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B OJTYUYEHUHN OMOJIOTHYECKUX 3HAHUH B 11€JIIX OBBIIICHUS
o011eil KyJbTYpbl, €CTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOM YacTu
(YHKIIMOHATBFHOM TPaMOTHOCTH oOOydJarouuxcs, (GopMUpyeMoOl TMpu H3yUYCHUU
OHOJIOTHH;

NOHMMAHHUE CYUIHOCTHM METOJIOB MO3HAHMS, HUCMOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIO0JIb30BaTh MOJy4YaeMble 3HAHUS JIJIsI aHATIM3a U OOBSICHEHUS
SIBJICHUN OKPYXAIOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUN, YMEHHE JIeNIaTh
000CHOBaHHBIC 3aKJIIOYEHHUS Ha OCHOBE HAY4YHBIX ()aKTOB W MMEIOIIUXCS JaHHBIX C
LEJIBI0 TIOJIyYEHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJIb30BaTh OWOJOTUYECKUE 3HAHUS JJIs
pelieHus MpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IICHHOCTH HAYYHOM JESATEIbHOCTH, TOTOBHOCTh OCYILIECTBIISITh
MPOEKTHYIO U UCCIEA0BATEIbCKYIO AEATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHMIO, K AaKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHWUW IO OHOJIOTUU B
COOTBETCTBHHM C )KM3HCHHBIMH MOTPEOHOCTAMM.

METANPEIAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOEHHUsI YyueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble [UIsI  (OPMHUPOBAHMSI MHPOBO33PEHUS  OOYYarOUIMXCS



MEXIUCITUTUTHHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TOHSATHS, OTPa’KAIOIINE
IIEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa W CHENU(PUKY METOJOB ITO3HAHMSI,
HCIIOJIb3YEMBbIX B €CTECTBCHHBIX HayKaxX (BEIIECTBO, DPHEPTHUSA, SBJICHHE, IMPOIIECC,
CUCTEMa, HAy4yHbIM (DAKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCClieIoBaHue, HAOJIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTUX), YHUBEPCAIbHBIC
y4eOHbIe  JeHCTBUSA  (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC, PETYJSTHUBHEIC),
obecrieunBaromue GopMupoBaHUe (PYHKITMOHAIBHONW TPAMOTHOCTH W COIMATBHOU
KOMITETEHIIMU 00YyYaroIInXcsi, ClIOCOOHOCTh O0YYAIOIINXCSI UCTIOIb30BaTh OCBOCHHbBIE
MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHMS U YHHUBEPCAIbHbIC Y4UeOHbBIC
JIEHUCTBUSA B O3HABATEIILHON U COLIMAIBHON MIPAKTHUKE.

MeramnpeaMeTHbie pe3yJabTaThl OCBOCHUS TPOTPAMMBI CPEAHETO O0OIIero
00pa30BaHUsl 1OJHKHBI OTPAXKATh:

OBj1ajieHue YHUBEPCAJIbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMY /I€/iCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE JAeiiCTBHSI:

CaMOCTOATENIbHO  (OpMyNIHpOBaTH M aKTyallM3WpOBaTh  IPoOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHWH 3HAHUWA NPUEMBI JIOTHYECKOTO MBIIIJICHUS
(ananuza, cuHTE3a, CpaBHEHHUs, KiaccUUKAIMKU, 0000IEHNs), PACKPHIBATh CMBICI
OMOJIOTUYECKUX TOHATUM (BBIIENATh MX XapaKTepHbIE IMPU3HAKU, YCTaHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpeneNnsaTh IENN JCSITCIBHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHUH WX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTH C TIOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OWOJIOTMYECKUE TOHATUSA i1 OOBACHEHUsS] (DAKTOB U SIBICHUUN
YKABOU IIPUPOJBI,

CTPOUTH JIOTHYECKHUE pacCyXaeHHus (MHIYKTUBHBIC, JCAyKTUBHBIE, II0
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B pPacCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI M 3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPEJCTBA IS MPEACTABICHUS CYIIECTBEHHBIX
CBA3EH U OTHOIICHHI B U3y4aeMbIX OMOJIOTUYECKUX 00BEKTAX, @ TAKIKE MPOTUBOPEUNIA
Pa3HOTO POJIa, BEISBICHHBIX B PA3INYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh TUIAaH PEHICHUS TPOOJEMBI ¢ YYETOM aHaaW3a HMMCIOITUXCS
MaTepHaTbHBIX U HEMAaTePUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
IIEJISIM, OLICHHBATh PUCKH TIOCIICACTBUIN ACATCIBHOCTH;

KOOPJIMHUPOBATh U BBITIOJIHATH padOTy B YCIOBUSAX PEaJbHOTO, BUPTYATBLHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe MCCJIEI0BATEIbCKHE ICHCTBHUS

BJIQJICTh HaBBIKAMH Y4YeOHO-UCCIICIOBATEILCKON M TMPOCKTHOW ICATEIBHOCTH,

HaBbIKAMM  pa3pelieHuss  npobjieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K



CaMOCTOSITEIIbHOMY TOWCKY METOJOB PEIICHUS MPAKTUYCCKUX 3a7ad, TPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

MCIIOJIH30BaTh PA3JIMYHbBIE BUABI ACATEIHHOCTH IO MOTYYECHUIO HOBOTO 3HAHUSA,
€r0 MHTEPIPETAINH, TPEOOPa30BAHUIO M IPUMEHEHHUIO B YUEOHBIX CUTYyaIHsIX, B TOM
YHCIIe TIPY CO3/IaHUU YUEOHBIX U COIMAILHBIX TIPOCKTOB,

¢dbopMHpOBaTH HAYYHBIA THUI MBIIUICHHS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU TTOHSATHUSIMHA U METOAMHU;

CTaBUTh W (OPMYJIHMPOBATh COOCTBEHHBIE 3aJaud B 00pa30BATEIHHON
TESTEIIbHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJICJICTBEHHBIC CBS3M M aKTyalM3WpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ peIeHus, HaXOAUTh apTYMEHTHI JIJIs JOKa3aTeIhCTBA CBOUX
YTBEPKJICHHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHN PEIIICHHUS,

aHAJIM3UPOBATh MOJYYCHHBIE B X0JI€ PELICHUS 3a7a4l Pe3yJIbTaThl, KpUTUUECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIECTBIISITh IIEJICHAIIPABICHHBI TMOWCK TEpeHOca CPEeICTB U CIOCOOOB
NeNUCTBUS B MPO(ECCUOHAIBHYIO CPEAY;

yMETh TMEPEHOCUTh 3HAHWA B ITO3HABATEIBHYIO M MPAKTHUECKYIO 00JiacTu
KU3ZHENIEATEIbHOCTH;

YMETh HHTETPUPOBAThH 3HAHMS M3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIIBUTATh HOBBIC HWJEH, MpeiaraTb OPUTHHAIBHBIC TOIXOMbI W PEIICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

3) pa6ora ¢ nnpopmanueii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX MH(POPMAIHNU (TEKCTE y4eOHOTO
MoCoOWs, HAyYHO-TIOMYJSIPHOW  JHTEpaTrype, OWOJOTUYECKHX  CJIOBApAX W
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHETE), aHaIU3UPOBATH
nH(MOpMAIUIO PA3IMYHBIX BUIOB U (HOPM TIPE/ICTABIICHUS, KPUTHUECKU OIEHUBAThH €€
JIOCTOBEPHOCTH M HEIIPOTHUBOPEUNBOCTD;

dbopMyIMpOBaTh 3aMpOChl W MPUMEHATH PA3IMYHBIC METONBI TPH TIOMCKE U
oTbope Ouosornueckod WHGOpMaLUM, HEOOXOIUMOW sl BBIMOJHEHUS YUEOHBIX
3ajad;

npuoOpeTaTh OMBIT HWCIOJB30BaHUS WHOOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPIIEHCTBOBATh KYJIbTYPY AKTHBHOTO HCIIOIB30BAHUS PA3THUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh  ONTHMAIBHYI  (QOpMy  NpeacTaBICHUS
Oounonornueckoi nHGopMaIuu (CXembl, rpapuKu, TUArpaMMbl, TaOIHUIIbI, PUCYHKU U
Ipyroe);

MCIIOJIH30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJICTBA IIPU padOTE C OMOJIOTHUECKON
nHopMaIen: MPUMEHATh XUMHYECKHE, (PU3NUECKHe M MaTEMaTUYCCKUE 3HAKH H



CUMBOJBI,  (QopMysbl, a0OpeBHaTypy, HOMEHKJIATypy, HCIOJB30BaTh U
peoOpa30BbIBATh 3HAKOBO-CUMBOJUYECKUE CPEICTBA HATJISIAHOCTH;

BJIJICTh HABBIKAMY PACIIO3HABAHUS U 3aIUTHl HH(POpMAIK, HHOOPMAITMOHHON
0€30MacHOCTH TUYHOCTH.

OBjaieHue YHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUAMM:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCeX cdepax KU3HU, aKTHBHO y4acTBOBATH B
JUanore Wik JAUCKYCCHMM IO CYIIECTBY OOCYy>KIaeMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXXJICHHUSI OTHOCUTEIBHO BBINOJHEHUS TIpeiaraeMou
3a/layd, YYUTHIBATb MHTEPECHl U COIVIACOBAHHOCTH TMO3UIIMN JPYTUX YYaCTHUKOB
JIMajora Uil JUCKYCCHM);

pacrio3HaBaTh HEBEpPOAJIbHBIE CpPEJACTBA OOIICHUS, IOHUMATh 3HAYCHUE
COILIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUi, YMETh
CMSTYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3JUYHBIMU CIOCOOaAMU OOIIEHUS W B3aUMOJICUCTBUS, MOHUMATh
HaMEpPEHUS APYTUX JIIOJICH, MPOSBIATH YBAXKUTEILHOE OTHOIIIEHHE K COOECETHUKY U B
KOPPEKTHOU opMe (hopMyIMpOBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOKO TOYKY 3PEHUS C HCIOJIb30BaHUEM
A3bIKOBBIX CPEJICTB.

2) coBMeCTHAsI IesiTeJIbHOCTh:

MOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIUBUAYyaJbHOU
paboThI TpU pelIeHUH OMOJOTUYECKON MPOOJIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MIPUMEHEHUS TPYIOBBIX (POPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4u;

BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX JNEUCTBUH ¢ Yy4€TOM OOIIHMX
MHTEPECOB U BO3MOXHOCTEN KaXKI0T0 UjieHa KOJIJIEKTUBA;

MpUHUMATh  1EeM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPAMHHUPOBATh JEUCTBUA MO €€ JOCTUKEHUIO: COCTaBJATH IUIAH JCHUCTBUH,
pacnpenensiaTb poJid ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Kaue€CTBO CBOETO BKJAJa M KaXKJIOr0 y4aCTHHUKA KOMAaHJbl B OOITUMH
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

mpeayiaraTh HOBBIE TPOEKTHI, OIICHWBATh UJAEH C TO3WIUU HOBU3HBI,
OPUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATErMYeCKOe TIOBEJICHUE B  Pa3IMYHBIX
CUTYaIIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITMATUBHBIM.

OBjajieHUe YHMBEPCAJbLHBIMH PeryasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

HCIIOJIh30BaTh OMOJIOTUYECKNE 3HAHUS JJIS BBISIBIICHUS TIPOOJIEM U MX PEIIICHUS B
KU3HCHHBIX M YUCOHBIX CHTYAIIUsX;



BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKH
B CBOMX JEMCTBUSAX U ITOCTYIIKaX IO OTHOLIECHMIO K )KUBOW IPUPOJIE, CBOEMY 3I0POBBIO
Y 3I0POBBIO OKPYIKAOIINX;

CaMOCTOSATENIBHO OCYILECTBIIATh IO3HABATEIbHYI JEATEIbHOCTb, BBIABIATH
npoOJieMbl, CTaBUTh U (HOPMYIMpPOBaTH COOCTBEHHBIE 33/1aud B 00pa30BaTEIbHOMN
NEATEIIBHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIFHO COCTABJIATH IJIaH PEIICHUS MPOOIEMBbI C YIETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CHTYalUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOYTEHUMH;

JieNaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (DOPMHUPOBAHUIO U MIPOSBICHUIO HIMPOKOM 3pyIUILIUU B Pa3HBIX
00JacTAX 3HAHUMW, MOCTOSIHHO IOBBINIATH CBOM OOpa3oBaTENIbHBIM M KYJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalldsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIQJICTh HABBIKAMHU MO3HABATEIBHON pedieKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNENCTBUI U MBICIIUTENIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, UCIIOJI30BATh
npuémbl peIeKCUu AJIs OLIEHKH CUTYyallud, BbIOOpa BEPHOTO PEILICHUS;

YMEThb OLIEHMBAaTh PUCKM M CBOEBPEMEHHO IIPUHUMATh pPELICHHUS II0 HX
CHIKEHMIO;

MIPUHAMAaTh MOTHBBI W apPryMEHTBl JAPYIMX I[pU AaHaJIUu3€ pPE3YJbTAaTOB
NEATEIIBHOCTH;

3) npuHATHE Ce0sl M APYTHX:

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

MIPUHAMAaTh MOTHBbI W apPryMEHTBl JAPYIMX IIpU aHaJIUu3€ pPE3YJbTAaTOB
NEATEIIBHOCTH;

IPU3HABATH CBOE MPABO M MPABO APYrUX HA OIIHMOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH IPYTOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ysibTaThl 0ocBoeHUs porpammbl COO no 6uosaoruu Ha 6a30BOM
YPOBHE BKIIIOYAIOT crienuduueckue st yueOHoro npeamera «buosorusy HaydHbIe
3HaHUS, YMEHHUSI M CHOCOObI JEMCTBUMI 1O OCBOEHHUIO, WHTEPHpPETALUd U
npeoOpa3oBaHUI0 3HAHUW, BUABI JIEATEIBHOCTH IO TOJTYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3NUYHBIX yUEOHBIX CUTYallUAX, a TaKKe B pealbHBIX



KU3HEHHBIX CHUTYyallUsX, CBSA3aHHBIX C Owuonorueil. B mporpamme mpenMeTHbie
pe3yabTaThl MIPEACTABIECHBI IO F01aM O0YUYEHUS.

[IpenMeTHble pe3ynbTaThl OCBOCHUS y4yeOHOro mnpenmera «buosorus» ¢ 10
KJacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE€ U POJIM OMOJIOTMH B CHUCTEME HAyYHOTO
3HAaHUA €CTECTBEHHBIX HAyK, B (POPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBl MHpa U HAYYHOTO MHPOBO33PEHHS, O BKIIAJE POCCHUUCKUX U 3apyOEKHBIX
y4€HBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAIIBHON T'PaMOTHOCTH 4YeJIOBEKa
IUTSL PELLICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PAaCKpbIBATh COJIepKaHUE OMOIOTMYECKUX TEPMUHOB U MOHSATUMN: KU3Hb,
KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIeCTB W NPEBpAICHHE SHEPTUH),
romeoctas  (caMoperyisiuusi), ypOBHEBash  OpraHU3alUsl  JKUBBIX  CHUCTEM,
CaMOBOCIIpOU3BeieHUE (PENpOayKIHs), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YyMEHUE H3Jaratb OHOJOTMYECKHEe TEeopuu (KJIETOYHAs, XPOMOCOMHas,
MyTalMOHHAs, [IEHTpajbHas TOrMa MOJIEKYJISIpHOU Onosorun), 3akonsl (I'. Mengens,
T. Moprana, H. 1. BaBunoBa) u yuenus (0 LeHTpax MHOTO0Opa3Hsl U IPOUCXOKICHUS
KyJbTypHbIX pacteHuid H. W. BaBuioBsa), onpeaensiTe TpaHUIlbl UX IPUMEHUMOCTH K
KUBBIM CHCTEMaM,;

YMEHUE BIAJETh METOJAMU HAyYHOI'O MO3HAaHUA B OMOJIOTMM: HAOJIOJIECHUE U
OMKCAHWE >KUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus W MpPOBEICHUE
OMOJIOrMYECKOro IKCIEPUMEHTA, BBIJBUKEHHE TMIIOTE3bl, BBISIBICHUE 3aBUCUMOCTHU
MEXIy HCCIEIYyEeMbIMU BEIMYMHAMH, OOBSICHEHHE IIOJyYEHHBIX pE3yJbTaTOB,
MCIIOJIb30BAHHBIX HAYUYHBIX MOHSTHI, TEOPUN U 3aKOHOB, YMEHHE J€JIaTh BBIBOJBI HA
OCHOBAHHH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACNATh CYUIECTBEHHbIE MPU3HAKA BHPYCOB, KJIETOK MPOKAPUOT H
SYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
npoueccoB: OOMEHa BEIIEeCTB M MPEBpalleHHUs 3HEPrMU B KIETKE, (POTOCHHTE3a,
MJIACTUYECKOTO W HSHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MMHTO3a, Meilo3a,
OIUIOZAOTBOPEHUS,  PA3MHOXKEHHS, HMHAMBUAYAJbHOTO  Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHHE TNPUMEHSATh TOJyYEHHbIE 3HAHUA ISl OOBSICHEHHS] OWOJIOTHYECKUX
MPOLIECCOB W SIBJICHUW, JUISI MPUHATHS MPAKTUYECKUX PELUICHUWH B IMOBCEIHEBHOU
KU3HU C LeJpl0 oOecrieyeHusi O€30MacHOCTM CBOETO 3/I0POBbsl U 370POBbSA
OKPY KaIOIIUX JIIOAEH, COONIIOCHUSI HOPM T'PaMOTHOTO TOBEACHHS B OKpYKaroIIeH
NPUPOIHON cpede, MOHMMAaHHE HEOOXOJUMOCTH HCIHOJB30BAaHUS JOCTUKEHUN
COBPEMEHHOM ounonoruu u OMOTEXHOJIOTHIA TUTST pPalMOHAIBHOTO
MIPUPOAOINOIb30BAHHS;



YMEHHE pelIaTh 3J1eMEHTapHble TeHETUYECKUE 3a]]a4l Ha MOHO- U TUTHOPUAHOE
CKpEILMBAaHUE, CIEIUICHHOE HACleOBAaHUE, COCTABISATH CXEMbl MOHOTHOPUIAHOTO
CKpEIIMBAHUSA JUIS MIpeIcKa3aHusl HAaCIEAOBAHUS TPU3HAKOB Y OPraHU3MOB;

yMEHHUE BBINOJHATh JabOpaTOpHbIE W MpaKTHUYEeCKHue paboThl, CcOOI0IaTh
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHE KPUTHUYECKH OIICHWBAaTh ¥ HWHTEPIPETHPOBATH  WHOOPMAIUIO
OHMOJOTHYECKOr0 COJEpKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS U3 Pa3IMUHBIX
MCTOYHUKOB (CpeACTBAa MaccoBOW HMH(OpMaIMU, HAYYHO-TIOMYJISIpPHbIE MaTepHalbl),
ATUYECKUE aCMEKThl COBPEMEHHBIX HCCJIEIOBaHUW B OHOJOTUM, MEAUIIMHE,
OMOTEXHOJIOTHH;

yMEHHE co37aBaTh COOCTBEHHbIE MTUChMEHHBIE M YCTHBIE COOOIIEHU, 0000IIast
OuoornUecKyo HHHOPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HUCIIOJIB30BATh
MOHSATUNHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mnpenmera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECT€ U POJM OMOJIOTUH B CHUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HAYK, B (DOPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBI MHpa M HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUICKUX U 3apyOe’KHBIX
y4E€HBIX-OUOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHATHHOW IPAMOTHOCTH YeJIOBEKa
IS PEIIeHus KU3HEHHBIX 33/1a4;

YMEHHE PACKpBIBaTh COJEp)KaHWEe OMOJIIOTUYECKUX TEPMUHOB U TOHSATHMA: BUI,
MOMYJISALKS, TEeHO(MOH, DBOJIONUUS, JBIKYIIUE CHJIBI ((aKTOphI) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, IKOJOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEAYIICHTHI, 1IEMA MUTAHUs, SKOJIOTUYECKAas
nupamujia, OuoreoieHos, onocdepa;

yMEHHE u3Jarath Onosorndeckue Teopuu (dBomonnoHHas teopust Y. JlapBuHa,
CUHTETUYECKasi TEOPHUsS 3BOJIOLMUH), 3aKOHbI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOIO
cxoncta K. M. bapa, uepeioBanus TJIaBHBIX HANpaBJIEHUM U myTel 3Bosonuu A. H.
CesepuoBa, yuenuss o ouocthepe B. M. BepHaackoro), ompenensiTh I'paHULBI UX
MIPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BIaJ€Th METOJaMU HAYYHOTO MO3HAHWs B OMOJIOTHMHW: HAOMIOJCHHE U
OMHCAaHUE >KUBBIX CHCTEM, IMPOLECCOB M SIBICHUW, OpraHu3alusi U TPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKCHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTHU
MEXIy HCCICIYyeMbIMH BEIMYMHAMH, OOBSICHCHHE TIOJyYCHHBIX pE3yJIbTaTOB,
MCTIOJIb30BaHHBIX HAYYHBIX TOHSATUH, TECOPUI U 3aKOHOB, YMEHHE JeNIaTh BHIBOJIBI Ha
OCHOBAHHH MOJYYEHHBIX PE3YyIbTaTOB;

YMEHUE BBIJICISITh CYIIECTBEHHBIE TMPU3HAKK CTPOCHUS OWOJIOTHYECKUX
OOBEKTOB:  BHJOB, MOMYJSLUN, MPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOTeoIeHO30B M DKOCHUCTEM, OCOOCHHOCTH TPOIIECCOB:  HACJIEICTBEHHOU
U3MEHUYMUBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30BaHUs, MPUCIOCOOIEHHOCTH



OpPTraHMU3MOB, JIEHCTBUS SKOJIOTMUECKUX (PAaKTOPOB HAa OpraHU3MbI, IEPEHOCA BEILIECTB
¥ TIOTOKA YHEPTHH B SKOCUCTEMAaX, aHTPOTIOT€HHBIX U3MEHEHUN B IKOCHCTEMAax CBOEH
MECTHOCTH, KPyTrOBOPOTa BEIIECTB M OMOT€OXMMHUUYECKUX IIUKIIOB B brocdepe;

YMEHHUE MPUMEHATh MOJIYYEHHbIE 3HAaHUS Uil OOBSICHEHHS OMOJOTHYECKUX
IPOLECCOB U SBJICHUHM, A NPUHATHUSA MPAKTUUYECKUX PEIICHUN B IMOBCEAHEBHOM
KU3HU C LeJbl0 obOecreyeHus OE30MacHOCTH CBOETO 370POBbS U 3/10POBbS
OKpY>KaIOIIMX JIIOJIeH, COOIIO/IEHUsI HOPM TPaMOTHOTO MOBEIACHHS B OKpY KaroIIen
OPUPOJHOM cpene, INOHMMaHue HEOOXOAMMOCTH HCHOJIb30BAaHUS JIOCTHXKEHUHN
COBPEMEHHOU OMOJIOTUH JIJISl pallMOHAIILHOTO MPUPOAOIIOJIb30BAHNUS;

YMEHHME peulaTh 3JIEMEHTapHble OMOJOIMYECKHE 3aJaud, COCTaBIISATH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUH B IKOCHUCTEMAaX (LI MUTAHUS);

YMEHUE BBINOJIHATh JAa0OpPAaTOPHBIE U MPAKTHYECKUE padoOThl, COOJIOIAThH
npaBuia npu pabore ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BaAHUEM;

yMEHME KPUTHUECKH OLEHUBATh M  HUHTEPIPETUPOBATh HHGOPMALUIO
OMOJIOTMYECKOTO COIEPKAHUS, BKIIOUAIOIIYIO [ICEB/IOHAYYHbIE 3HAHUSA U3 Pa3IMYHBIX
MCTOYHHUKOB (CpEACTBAa MAacCOBOW HMH(OpMaLMU, HAYYHO-TIOMYJISIpHbIE MaTepHalbl),
paccMaTpuBaTh  [OOAlIbHBIE  SKOJOTMYECKHE  TPOOJEMBI  COBPEMEHHOCTH,
(GbopMHpPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYO MTO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
OMOJIOTUYECKY0 HH(POPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIIOIb30BATh
MOHSATUHHBIN anmapat OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIe
Ne n/m P Kourposbubie IIpakTHyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 b 2 :
MIOHOTIDL Rar Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI M UX OpraHU3aus 1 bubmorexa LHOK
P t https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHWMHYECKUH COCTAB M CTPOCHUE KIICTKH 8 1 httos://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
4 X 6
HSHEASHTCIRHOCTD KICTRH https://m.edsoo.ru/7f41c292
5 PasMHOXEHNE 1 MHAUBUYAJIbHOE Pa3BUTHE 5 1 bubnnoreka [JOK
OpraHUu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M HN3BMEHYUBOCTD 8 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOIOTHH https://m.edso0o.ru/7f41¢c292
bu6mmorexa [IOK
8 P 1
CICPBHOC BpeMA https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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https://m.edsoo.ru/7f41c292

11 KJTACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM un¢ppoBbIe
Ne i/mn P Konrpoabubie  IIpakTuueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
! BOFOLHOHRAS GHOTOTHS o L https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 05 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 5 1
Opranu3MEL  OKpyXRaIOLLas cpea https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4
Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
P 2
> C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 2.5
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Kputepun onennBanus. buosorus

[Ipu BbICTaBICHMM OLICHKM HEOOXOAMMO YUWUTHIBaTh: MPABUIBHOCTh U
OCO3HAHHOCTh M3JIOKEHUSI COJEPIKAHUA, IOJHOTY PACKPBITUSA IOHATUH, TOYHOCTH
ynoTpeOaeHHs HayYHbIX TEPMUHOB; CTENIEHb CPOPMUPOBAHHOCTH HHTEIUICKTYaTbHBIX
U 0OILIeyuyeOHbIX YMEHUH; CAaMOCTOSATEIBHOCTh OTBETA; PEUYEBYI0 I'PAMOTHOCTh U
JIOTUYECKYIO MOCIIEI0BATEIbHOCTh OTBETA

Bricokui YPOBCHBL - OTMCTKaA «5»: MOJIHO PACKPBITO COACPIKAHHUC MATCpHUaJla B
o0BeMe IIporpaMMsl 1 y‘Ie6HI/IKa; YCTKO M IMPaBUJIbHO AaHbI OIIPCACICHUA U PACKPBITO
COACPIKAHUC HOHHTI/II\/'I; BCPHO HCIIOJIb30BAHbI HAYYHBIC TCPMUHBI; IJIS1 1OKA34aTCIbCTBA
HCIIOJB30BaHbl PAa3JIMYHBIC YMCHUS, BBIBOJbI H3 Ha6J'IIOI[eHI/H71 U OIIBITOB, OTBCT
C&MOCTOHTCHBHLIﬁ, HCIIOJB30BAaHbI PAHCC HpI/IO6p€T€HHBIC 3HaHMA. [IOBBIIICHHBIN
YPOBCHL - OTMCTKaA «»: PACKPBITO OCHOBHOC COACPKAHUC MaTCpHalia;, B OCHOBHOM
IMpaBUJIbHO JaHbl OIIPCACICHUA MTOHSITUN U UCIOJIb30BAHBI Hay4YHbIC TCPMUHLBI; OTBCT
C&MOCTOHTCHBHLIﬁ; OIIpCACICHUA MOHSITHHI HCIIOJIHBIC, JOIIYIIICHBI HC3HAYHUTCIBLHBIC
HapymcHUs IIOCICAOBATCIBHOCTH  HM3JIOKCHUA, HEOOJIBIIINE HETOYHOCTH Inpu
HCIIOJIb30BaAHUN HAYYHBIX TCPMHWHOB WJIM BbBIBOJAAX U O606H.[€HI/I$IX nus3 Ha6JI}OIICHI/Iﬁ n
OIIBITOB

ba3oBbIll YPOBEHB - OTMETKA «3»: YCBOCHO OCHOBHOE COJIepKaHHUE y4eOHOro
Marepualia, Ho U3JIOKeHO (hparMEeHTapHO, HE BCETa MOCISA0BATEIbHO; OTIPEICIICHHS
MOHSATHI HEIOCTATOYHO YETKHE, HE MCIIOJb30BaHbBl B KayeCTBE J0KAa3aTehCTBA
BBIBOJIBI M 00OOIICHHS W3 HAOIIOJCHUM M ONBITOB MJIM JIOMYIICHBI OMMOKHU TPH HUX
W3JI0KCHUH; JOIMYIICHBI OIMMMOKM M HEIOCTAaTOYHO B HCIIONB30BAaHUUA HAYYHOU
TEPMHUHOJIOTHH, ONIPEICTICHUN TOHSITHI.

Hwuxe 0a30BOro ypoBeHb - OTMETKa «2»: OCHOBHOE COJEpkKaHUE y4eOHOIo
Marepuana He PacKpbITO; HE JAaHbI OTBETHI HA BCIIOMOTaTEIbHbIE BOIPOCHI YUHUTES;
JOMyUIEHbl TpyOble OIIMOKW B ONPEACICHUH NOHSATHH, MPU HCIOIb30BaHUU
TEPMHHOJIOTHH.

OueHka NpaKTHYeCKUX YMEHUH YYaIIMXCs

Onenka yMEHUW  CTaBUTh  OMNBITBL.  YUHTENIb JOHKCH  YYUTHIBATH:
CaMOCTOSITENILHOCTh 1M0JI00pa O0OPY/IOBaHUSI U OOBEKTOB; IOCJIEIOBATEIHLHOCTh B
BBITIOJITHEHUH Pa0OTHI M0 3aKJIAJKE OMbBITA; JIOTUYHOCTh U TPAMOTHOCTh B OINWCAHUU
HaOIOACHUH, B (POPMYITUPOBKE BHIBOJIOB U3 OIBITA.

Bricoknil ypoBeHb- OTMETKa «5»: MNPABWIBHO OINPEACICHA LEJb OIbITa;
CaMOCTOSITENIEHO U TIOCTIEIOBATEIHHO MPOBEACHBI MOA00P 000pyA0BaHUS U OOBEKTOB,
a Takke paboTa MO 3akKiaJKe OIbITa, HAYYHO TPAMOTHO, JIOTUYHO OTHCAHbI
HaOmoAeHNsT U CcHOPMYJIUPOBAHBI BHIBOJABI M3 OMbITa. [IOBBINIEHHBI ypOBEHH -
OTMETKa «4» TPaBUIBLHO ONpEIENICHA IIENb OIbBITA; CAMOCTOSTENLHO TPOBEICHA
mo00p 000pyAOBaHUS U 0OBEKTOB, @ TAKIKE padOTa MO 3aKIIAKEe OMBITA; IPH 3aKJIaIKE



ombiTa jAomyckaercss 1 — 2 omuOKHA; B IIEJIOM TIPAMOTHO M JIOTMYHO ONMCAHbBI
HaOmroAeHUS U COPMYITMPOBAHBI BBHIBOJBI M3 OIBITA; B ONMHMCAHWH HAOJIOJACHUN U3
OIbITA JONYIIEHBl HETOYHOCTH, BBIBOJIbI HETIOJIHBIE.

ba30BbIil ypOBEHD - OTMETKA «3»: MPaBUIIBHO OIpeieieHa 1Ieb OIbITa; MoaA00p
o0opynoBaHusl U OOBEKTOB, a TAKXKE pPaOOTHl MO 3aKJIAJKE ONbITA MPOBEIACHBI C
MOMOUIBIO YUHUTENS; MOMYIICHHl HETOYHOCTH M OIIMOKW TPHU 3aKiaJKe OIbITa,
ONUCaHUU HaOmoJeHull, QopMyIupoBaHUU BbIBOJOB. Hinke 0a30BOro ypoBeHb-
OTMETKA «2»: HE OIIPEEIIEHA CAMOCTOSTENBHO LIEJIb OIBITA; HE ITOATOTOBIICHO HYKHOE
o0opyoBaHue; AOMYIIEHBl CYIIECTBEHHbIC OUIMOKH MpHU 3aKJIagke U OPOpPMIICHUU
OIIBITA.

Ounenka yMeHMii NMPOBOAUTH HAOMIOAEHHS. YUUTENb JOJKEH YYUTHIBATH:
MpaBUJIBLHOCTh TPOBEJCHUA HAOMIOJEHUH T10 3aJlaHdI0; YMEHHE BBIICIAThH
CYIIECTBEHHbIC MPHU3HAKU y HaOI0maeMoro oObekTa (mpoliecca) JOTHYHOCTh U
Hay4HYIO TPAaMOTHOCTbH B 0)OpPMIIEHUU PE3YIHTATOB HAOIO/ICHUI U B BBIBOJAX.

BrIcOKuMI ypOBEHB - OTMETKA «5»: IPABUIIBHO MO 3aJAHUI0 YUYHUTEIIS IIPOBEACHO
HaAOJIIOJICHUE; BBIJCIICHBl CYIIECTBEHHbIE INPU3HAKK Yy HAOII01aeMOro OObEKTa
(mpotiecca); JIOTMYHO, HAy4YHO T'PAMOTHO O(OPMIICHBI PE3yibTaThl HAOIIOJACHUN U
BBIBOJIBI.

[IOBBIIIEHHBIN YPOBEHb- OTMETKA «4»: IMPABWJIBHO MO 3aJaHHUI0 YUUTENS
IpPOBEACHO HAOJIOACHHME; TPU  BBIACICHWU CYIIECTBEHHBIX IPU3HAKOB Y
HaOmogaemoro oObBeKTa (Mpolecca Ha3BaHbl BTOPOCTENEHHBIC, JIOMYIIECHA
HEOPEKHOCTh B OPOPMIIEHUN HAOIIOACHHUI U BBIBOJIOB

ba3oBbIii ypoBeHb - OTMETKa «3»: NOMyIIEHb HETOYHOCTH U 1 — 2 ommoOKu B
MPOBEICHUH HAOJIOJCHUM TO 3aJlaHUI0 YYWUTENs; MU BBIJACICHUU CYHIECTBEHHBIX
MPU3HAKOB Yy HaONI0MaeMoro oObeKkTa (MpoIecca) BBICICHBI JIHUIIb HEKOTOPHIC;
nonyiieHsl omuoku (1 - 2) B ohopMiieHur HaOIIOICHUN U BEIBOJOB.

Huwxe 06a3oBoro ypoBeHb - oTMeTKa «2»: Jlomymiensl ommbku (3 -4) B
MIPOBEICHUH HAOJIIOICHHI TI0 3aJaHUI0 YUUTEIsT, HenpaBuibHO BBIICICHBI IPU3HAKA
HaOmogaemMoro o0Owekta (mporiecca); Jomymensl ommbku (3 -4) B odopmieHHH
HaOIIOIEHNI U BBIBOJOB.

OuneHka 3a MpoBepoYHbIEe TECThl YUHTENb JOJDKEH MPOBECTU UHCTPYKLHUIO
st TectupyeMbix OHa JOKHA OBITh KOPOTKOM, MOHSATHOM M oOlIed I Bcex
ucnbITyeMbIX. MTHCTpyKIus 1aeT pa3bsicCHEHMs, Kak HEOOXOJMMO OTBEYaTh Ha 3a/1aHUs
Tecta. B MHCTpykumMu coobmiaercss Bpemsi, B TE€UEHHE KOTOPOro CIyLIaTelsiM
HEOOXOJUMO BBIMOJHUTH TECT, THIl IIKajdbl OLEHWBaHUA. B mpoueHTHOM
COOTHOLIEHUH OLEHKHU (M0 MATHOAUIbHON cHcTeMe) PEeKOMEHAYETCS BBICTABISATH B
cienyromux auanazoHax: «2» - 49-0 % «3» - 69- 50 % «4» - 89 — 70 % «5» - 100 -
90%



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

buonorus 10- knacc (06a3oBelil ypoBens) [laceunuk B.B.. Kamenckuii A.A.,
Py6moB A.M. IIpocsemnienue 2021

buonorus 11- kiacce (6a3oBeiil ypoBeHns) [laceunnk B.B.. Kamenckuii A A.,
Py6moB A.M. IIpocsemnienue 2021

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

A.JO.Nonuera. A.B.Topranos. buomorus B cxemax u Ttabmuax OKCMO
Mocksa. 2012 r

I'. W. Jlepuep. buonorus. [lonHblid cipaBoYHUK A1t TOAroToBKU K E I O. M.
Actpens 2012

['otoBumcs k EI'D. O6mias 6uonorust M Jlpoda 2012 r

EI'D 2012 r. buonorusa. M. Actpens 2012r

EI'D. OO6mas Ouonorus. KoHTpoJsibHBIE H3MEpHUTENbHBIE Marepuaisl M
[Ipoceemienne 2012 r

N.P. MyxamemxanoB. Mactepckas yunrens « TecTbl, 3aueTsl, oimuonpock! 10-
11 xkmace» M «BAKO» 2007 r

Oo6mas ouonorust: Yueonuk / [Tox pen. Koncranturosa B.M.. - M.: Academia,
2018. - 704 c.

Boponnos, H.H. buonorus. O6mas 6uonorus. 10-11 kmaccel: YueOHUK 1S
oO1eoOpaszoBarenbHbIX yupexxaenuit: ba3zoseriii yposens / H.H. Boponmos. - M.:
[Tpocs., 2022. - 304 c.

Henma-Cuonniikas, M.A. OOmiast u caHuTapHass MUKPOOUOJIOTHS C TEXHUKOU
MHUKPOOHOJOTUUECKUX HCCleoBaHui: YdeObHoe mocobme / M.A. [lehima-
Cuonnikas. - CII6.: Jlans, 2022. - 588 c.

3axapoB, B.b. Pabouas Tterpaap mo obOmieit Ouwonoruu: 10-11 kmacc: k:
VYyeonuky B.b. 3axapoBa, A.I'. Mycrtapuna, B.1. CuBornazoa, H.M. UepHoBoii
"O6uias 6uonorud. 10-11 xnacc" / B.b. 3axapos, E.T. 3axaposa, A./l. Kynaes, B.1.
Cusoria3os. - M.: Dk3ameH, 2. - 157 C.

T A JloBxoBa. [loaroroska k omumnouamam mo ouosorud 8-11 kmaccoB. M
Avipuc-nipecc 2011

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCHI
CETHU UHTEPHET

www.informika.ru - anexkrponnsiii yueoHuk "buonorus" (sep. 2.0 - 2000) u3
nukia "OOyyaronye sHIUKIoNeuu". - Y4eOHbII Kypce, KOHTPOJIbHBIE BOpockl. (Kak
MoJIb30BaThCs - cM. "[lomorms".)

www.college.ru - pasgen "OtkpeiToro komiemka" mo buomornu. YdeOHUK,
Mozenu, On-line TecThl, yauTeso.

www.skeletos.zharko.ru -  "OnopHo-mBurarenbHass CcHUcTeMa  dejoBeka'.
OOpa3oBarenbHblil caliT mo npeamety buonorus, kypc Yenoek. CTpoeHue ckenera.
Mpimeunas cucteMa. Kak 3to padoraet. [TpumoskeHus: 2 CKEJIETHBIX SHITUKIIOIC AN, JIJIS
YUUTES - YPOKH, Ta00OPaTOPHBIC, 6 TECTOB C OTBETAMHU.



www.biodan.narod.ru - "buo/lan" - buosorus ot Jlansl. HoBoct u 0030pbI 1O
ounomnoruu, sxosoruu. [Ipo6iems! u Teopun. ECTh TeMaTudeckre BTy CKH, (hoToranepeu,
Oounorpaguu BEIMKUX YUCHBIX, CIEIICIOBAPb.

www.bio.lseptember.ru - mis yunteneii "5 uny Ha ypok bruonorun". Crathu mo:
Boranuke, 3oonoruu, buonoruu - Yemosek, OO01Iei 610a0rum, IKOIOTHH.

www.bio.lseptember.ru - rasera "Buojorus" (MeXmy BBIXOAOM OYEPEIHOIO
HOMEpA Ta3eThl U TMOSBICHUEM IMOJHOTEKCTOBOM BEPCUM HOMEpa Ha CalTe YCTaHOBJICH
rOJIOBOY MHTEPBA)

www.kozlenkoa.narod.ru - Dtort caiit Ko3nenko A.I'. - mpenogaBatens u s
npenojaBarenei, sk TeX, KTO YYUTCA caM M YYUT JAPYTUX; OYHO U JAUCTAHIIMOHHO,
OMOJIOTHH, XUMHH, IPYTUM TPEeIMETaM - C IIOMOIIIbI0 KoMIbloTepa U MTHTEpHET.

www.nsu.ru buonorus B Bompocax W OTBETaxX - Y4YE€HBIE HOBOCHOMPCKOTO
AKazieMropojika OTB€4YaroT Ha BOMPOCHI CTAPIICKIACCHUKOB.

www.websib.ru - pasnmen "buonorus" HoBocuOupckoii o0pa3oBaTebHON CETH.
[Tonbopka maTepHalioB M CCBUIOK (IPOTpaMMbl, MPOEKThI, MaTepuUalibl y YypoKa,
aOUTYypHUEHTY).

www.nrc.edu.ru - "buonorndeckas kapTuHa Mupa"' - pasgen AJIEKTPOHHOTO
yueOHuka "KoHnenuuu coBpeMeHHOro ectecTBo3HaHuA". KoHIenuuu npoucxoxaeHus
KW3HU U Teopun dBosronuu. (Ilepexon mo cepike BHU3Y "Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pacresus wu sxuBoTHble" Kak
saiukmoneaus. (O6beM wuHbopManuu BlieyaTisieT.) BwiOpaTh OyKBY, OTKpOETCS
CTpaHMIIA C IBYMs OOJBIITMMU KOJIOHKaMu Ha3BaHuil: Pactenus u JKuotHbie. Beibupaem
M0 Ha3BAHUIO - OTKPBIBAETCS OMKCaHue U (OToO.

www.filin.vn.ua - "®uauH" - WLTFOCTPUPOBAHHAS SHIIUKIIONEIUS KUBOTHBIX. K
CO’KaJIEHUIO0, HE BCe pa3zeiibl roToBbl. Onucanus u poTorpaduu.

www.nasekomie.h10.ru "Hacexompie" O HaCEKOMBIX JJIs IIKOJBHUKOB - OMMCAHNE
OCHOBHBIX BUJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacexomsie. [lomymnspHas kHura AKUMYIIKHHA
N.N. c MHOKECTBOM IIBETHBIX PUCYHKOB U (poToTpaduil.

www.bird.geoman.ru Iltunel. Ilonmynspuas kaura AxumymkuHa WM. ¢
MHOYKE€CTBOM IIBETHBIX PUCYHKOB M (hoToTpadwmii.

www.animal.geoman.ru Mup >xuBotHbIX. [lonynspras kaura AxumymkuHa 1.
C MHOKECTBOM I[BETHBIX PUCYHKOB U (hoTorpaduii.

fish.geoman.ru PeiOb1. MmrocTprpoBaHHast SHIUKIIONIEANS PBIO.

www.plant.geoman.ru - J)Kusue pactenuii. 3aHuMaTeIbHO 0 OoTaHuke. bakTepuu.
JlekapcTBEHHBIE pACTCHUSI.

www.livt.net - bsrekTpoHHas WUIFOCTpHpOBaHHAs OdHIMKIoneaus '"Kusbie
cymecTBa". Knaccudukamms u ¢potorpadum 6e3 Tekcra.

www.nature.ok.ru - Peakue u ucuesaromme XuBOoTHbIE Poccum. OnucaHus u
rojioca peAKuX >KUBOTHBIX.

www.bril2002.narod.ru - Buomorus mms mkoapHMKOB. KpaTkas wuHbOpM. IO
pasznenam: Obmras 6nonorusi, boranuka, 3oonorus, Yenosexk.

www.festival.1september.ru - ®ectuBane nemarorudeckux wuaeh "OTKPBITHINA
ypok" 2006 - 2007. Paznen "lIpennogaBanue 6uosnoruu" - 86 crarteii.

www.charles-darwin.narod.ru - Hapne3 /lapsun: Onorpadus ¥ KHUTH.



