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HOACHUTEJBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTHH TEOPETHYECKYI0 OCHOBY JUIsl OIpEAeNICHUs
NOaX0/M0B K (OpPMUPOBAHUIO cojepkaHus ydeOHoro mnpeamera «buonorus» cocraBuim:
koHientyanbHbie TonokeHuss @I'OC COO o B3auM0OOyCIOBICHHOCTH IIEJIEH, COMEpIKaHMs,
pe3ynpTatoB oOyueHUs W TpeOOBaHUN K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB, MOJOXKEHHUS 00
o0IuX LEAX U MPUHITUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO
oOmiero o6OpazoBanusi B Poccuiickoii deneparuu, a Takke TMOJOXKEHUS O cHeluduke
Ouosnoruu, €€ 3HAYECHUW B TO3HAHUU >KUBOW MPHUPOABI U OOECIEUYCHHH CYIIECTBOBAHUSA
yenoBeyeckoro oOmiectBa. CorliacHO Ha3BaHHBIM IOJIOKEHUSIM, OIPECICHBl OCHOBHBIE
(GYHKITUY IPOTpaMMBbl TT0 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6uosnoruu Ja€T mpencTaBieHue o 1eisaxX, 00 o0iel cTpareruu ooy4eHus,
BOCIIUTAHUSA M Pa3BUTUA OOYYaIOIIUXCS CpelcTBaMHu yueOHoro mpenmera «buonorusy,
ompesieNisieT 00s3aTeIbHOe TPEIMETHOE CONEpKaHHE, €ro CTPYKTYpY, paclpeiesieHue IIo
paszenaM U TeMaM, PEKOMEHIyeMYIO MOCIIeI0BaTeIbHOCTh U3yUYEeHHsI yUeOHOTro Marepuana ¢
y4E€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TIOTUKU 00pa30BaTEIbHOTO MPOIIecca,
BO3PACTHBIX 0COOEHHOCTEH 00YUYarOIIUXCS.

B mporpamMe 1o OMONOTHMM Tak)Ke YUYWTHIBAIOTCA TPEOOBAHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M TMPEAMETHBIM pe3yibTaraM oOydeHus B (HOpPMUPOBAHUU
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHON NEATeNbHOCTH/y4eOHBIX ACHCTBUN OO0y4aromuxcs
110 OCBOCHHUIO COZIEP>KaHUs OMOJIOTHYECKOT0 00pa30BaHus.

B nporpamme mo Ouonorum (10-11 kmaccel, 0a30BbIi ypOBEHb) peaiM30BaH MPUHIIUIL
IPEEeMCTBEHHOCTH B H3yYe€HUHU OWOJIOTHH, Onaromaps uYeMy B HEW mpocMarpuBaeTcs
HAMPAaBICEHHOCTh HA Pa3BUTHE 3HAHUMU, CBA3aHHBIX C (DOPMHUPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHUS, IIEHHOCTHBIX OpPUEHTAlUA JUYHOCTHU, HKOJOTUYECKOTO  MBIIUICHHUS,
IPEJICTaBICHUH O 370pOBOM 00pasze >KM3HH M OEpeKHBIM OTHOIIEHHUEM K OKpY’Karolen
npuponHoi cpene. I[losTomy Hapsimy ¢ u3ydeHHUEM OOIIEOMOIOTUYECKUX TEOPUH, a TaKXKe
3HAHUM O CTPOEHUU YKUBBIX CHCTEM PA3HOTO PaHra W CYyIIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTUU Y/IETIEHO BHUMAHHUE HCIIOJIb30BAHUIO TIOTYUYEHHBIX
3HAHUM B TIOBCEAHEBHOM JKWU3HHM JUIsl PEIICHUS TMPUKIATHBIX 3a7a4, B TOM 4YHUCIE:
npoQUIAKTUKK  HACJEICTBEHHBIX  3a00JieBaHUN  YEJIOBEKa,  MEIMKO-TEHETUYECKOTO
KOHCYJIBTUPOBAaHUS, OOOCHOBAaHUSA  DKOJOTUYECKH  I1€JIeCO00pa3HOr0  TOBENCHHUS B
OKPY KAIOIIEH MPUPOJHOU CpElie, aHAIN3A BIUAHUSA XO3SIMCTBEHHOW JESITEIbHOCTH YEJI0BEKa
Ha COCTOSIHME MPUPOIAHBIX U MCKYCCTBEHHBIX HKOCUCTEM. YCWJICHHE BHUMAHHS K MPUKIIATHOM
HaNpaBIEHHOCTH y4eOHoro mpenmera «buonorus» MPOJUKTOBAHO HEOOXOJUMOCTHIO
oOecrieyeHus yYCJIOBUM Il pelIeHUs OJHOW M3 aKTyallbHBIX 3aJlad  IIKOJHHOTO
Ouosyoruyeckoro oOpa3oBaHUs, KOTOpas IMpeanonaraetr (QopMUpPOBaHHE Yy OOyYaOIIUXCS
CIIOCOOHOCTH aJIaliTUPOBATHCA K M3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
Mupa.

buonoruss Ha ypoBHe cpemHero o6miero oOpa3oBaHMs 3aHUMaeT BakHoe Mecto. OHa
obecrieunBaeT (GopmMupoBaHue y oOydyaromUXCsl MPEACTABICHUNA O HAyYHOW KapTUHE MUPA,
pacmmpser W 0000maeT 3HAHUS O >KUBOW TpHUpone, €€ OTIWYUTENIbHBIX TpPU3HAKAX —
YPOBHEBOW OpTraHM3aIllMd U DBOJIOLUU, CO3MAET YCIOBHS JJIA: MO3HAHUS 3aKOHOB >KHBOM
npuponbl, (GopmupoBaHus (PYHKIIHMOHAIBHONW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO U
6e3omacHOro o0pasa *KU3HU, IKOJIOTHYECKOTO MBIIIIEHHUS, IIEHHOCTHOTO OTHOIICHUS K JKUBOU
IPUPOJIC U YEIIOBEKY.

bonbiioe 3HadeHwe OWONOTHS HMMEET TaKXkKe [UJIsl PEHICHUS BOCHMUTATENbHBIX H
pa3BUBAIONIMX 3a/la4 CPEAHEro OOIero o0pa3oBaHUs, COLMATU3ANNA  OO0yYarOIIHXCS.
N3yyenune Owuonoruu oOecmeunBaeT yCIoBUA Ui (OPMHUPOBAHUS HWHTEIUICKTYaIbHBIX,
KOMMYHUKAIIHOHHBIX U WH()OPMAITMOHHBIX HABBIKOB, ICTETHUYECKOU KYJIBTYpPBI, CIIOCOOCTBYET
UHTETpalii OMOJIOTUYECKUX 3HAHUU C MPEACTABICHUSIMHU U3 JIPYTUX YUEOHBIX MPEIMETOB, B
YaCTHOCTH, (pu3uku, XuMuu U Teorpaduu. Ha3BaHHbIE MOJOXKEHUS O TpeAHA3HAYCHHUH
yaeOHoro npeameta «buonorus» cocTaBUIM OCHOBY ISl ONIPEAENICHUs MOIX0I0B K 0TOOPY U
CTPYKTYPHUPOBAHUIO €T0 CONIEP KaHUs, MPEJCTABICHHOTO B MPOTPaMMe 10 OMOJIOTHH.

OTt60p comepxkanus yueOHOTO npeamera «buonorus» Ha 6a30BOM ypPOBHE OCYIIIECTBIEH
C TO3WIMK KyJIBTypOCOOOPa3HOTO TMOAXO0Ja, B COOTBETCTBHU C KOTOPHIM OOyYaromuecs
JIOJDKHBI OCBOUTH 3HAHUS M yMEHHS, 3HAYUMbIC MJisi (OPMHUPOBAHHS OOIIEH KyJIbTYpHI,



OTIpEICNISIONINE aJICKBaTHOE TIOBE/IEHWE 4YEeJIOBeKa B OKPY’KAIOIIEW MPUPOIHON cpere,
BOCTpPeOOBaHHbBIC B MOBCEIHEBHOW XM3HU U MPaKTHUECKOW aestenbHocTd. Ocoboe MecTo B
ATOM CUCTEME 3HAaHMM 3aHUMAIOT BJIEMEHTBI COAEpPKAHUs, KOTOPBIE CIIY»KAaT OCHOBOW IS
dbopMUpOBaHUS TIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
IIEHHOCTHBIX OPHEHTAIUSAX JIMYHOCTU, CIOCOOCTBYIOIIMX TyMaHU3allUd OHOJIOTHYECKOTO
o0pa3zoBaHusI.

CTpyKTypupOBaHHE COJEpKaHMs y4eOHOrO Marepuana B MporpaMMme MO OHOIOTUU
OCYIIECTBIIEHO C YUYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUI 00 OTIUYUTEIBHBIX OCOOEHHOCTSIX
KUBOW TPUPOJIbI, 0 €€ YPOBHEBOM OpPraHU3AMUA W SBOJIONMHU. B COOTBETCTBHMM C 3THM B
CTPYKType yueOHoro npeamera «bruonorusy BbIEICHBI CIEAYIONINE COAEPKATEIbHbIC JIMHUN:
«buonorus kak Hayka. MeTozbl HayqyHOTOo MO3HaHUs Y, «KieTka kak Ouosornueckasi CUCTEMay,
«OpranusM Kak 6uonoruueckas cuctemay, «CrucreMa 1 MHOT0OOpa3ue OpraHu4ecKoro MUpay,
«IBOIIOIHS YKUBOU MPUPOIBD, « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTHY.

ens usydenus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHUE
0Oy4aromuUMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAJILHON OpTraHU3alliu >KUBBIX CHCTEM
Pa3HOTO paHTa U NMpUOOpEeTEeHnEe YMEHUN MCIOIb30BaTh 3TH 3HAHUS JIJISi TPAMOTHBIX JIEHUCTBUI
B OTHOIIEHUHU OOBEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmkenue 1enu u3ydeHus: ydebHoro mnpemmera «buonorus» Ha 06a30BOM ypOBHE
00ecreuynBaeTCs PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHE OOYyYArONIMMUCS CHCTEMbl 3HAHUM O OHOJOTUYECKHX TEOPHUAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIIOTE3axX, MPaBUIIaX, CIY>KalUX OCHOBOM Il (POpMUPOBAHUS
IPEJICTaBIEHU O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METO/aX HAay4YyHOTO ITO3HaHWS,
CTPOCHHUM, MHOTOOOpa3uu M OCOOCHHOCTSX >KMBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3aIINH,
BBIIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAaHUSIX B OMOJIOTHH;

dbopmupoBanue y oOydaromMXCsi MO3HABATEIbHBIX, MHTEIUICKTYaJbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B TMpOIlECCe aHalu3a JaHHBIX O MyTAX pPa3BUTUS B OHMOJOTHUM HAyYHBIX
B3MJISAJIOB, UACH U MOAXOA0B K M3yUYECHUIO )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3allnu;

CTAQHOBJICHHE Yy OOydYarommxcsi OO0IIed KyabTyphbl, (YHKIIMOHAIBHOW TPaAaMOTHOCTH,
pa3BUTHE YMEHUHN OOBSICHATH M OIICHUBATH SIBJICHUSI OKPY>KAIOIIETO MUPA KUBOW MPUPOJIHI HA
OCHOBAHHH 3HAHUU U OMBITA, TOTYUYCHHBIX MPU U3YUCHUH OUOJIOTHH;

dbopMHupoBaHUE Y OOYyYaIOIMMXCS YMEHUNW WIUIIOCTPUPOBATh 3HAYCHHUE OHMOIOTHYSCKUX
3HAHUM B TMPAKTUUECKOW JEeATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIHIIMHCKUX
TEXHOJIOTUH U arpoOUOTEXHOIOTHH;

BOCIIUTAHNE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHMS YEIIOBEKOM >KMBOW MPUPOIBI,
HEOOXOIMMOCTH OEpPEKHOTO OTHOIICHHUS K HEH, COOMIOACHUS JTHUYECKUX HOPM TpHU
IIPOBEJICHUN OMOJIOTUYECKUX UCCIIEIOBAHUI;

OCO3HAHUE IIEHHOCTU OMOJIOTUYECKUX 3HAHUU JUIsl TIOBBIMICHUS YPOBHS DKOJIOTHYECKON
KyJABTYPBI, 1711 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHWW W YMEHHWI B TOBCEIHEBHOW >KU3HU MJIsi OICHKU
MOCJICJICTBUN CBOEH JESITENIbHOCTA MO OTHOIIEHUIO K OKPYXKaIoIIeH cpene, COOCTBEHHOMY
3I0pPOBbI0, 00OCHOBAHME M COOJIOJICHUE MEP MPOPUITAKTUKH 3a00IeBaHUH.

B cucteme cpennero o6rmiero oopazoBanus «buonorusy, ndydaemas Ha 6a30BOM YpOBHE,
ABIIACTCS 00S3aTENbHBIM YUYEOHBIM TPEIMETOM, BXOISIIMM B COCTaB MPEIMETHON 00JacTh
«EcTecTBeHHO-HAYUYHBIE MPEIMETHD.

Jiist uzydenusi 6uonoruu Ha 6a30BOM ypOBHE CPEHET0 001Iero 00pa3oBaHUsl OTBOIUTCS
68 gacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 yac B Hefieno).



COAEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOIIECTBEHHBIMH, TEXHUYECKUMU U JIPYTUMU
€CTECTBEHHBIMU HayKamH, (uiiocoduen, 3TUKOW, ICTETHUKOW W mpaBoM. Ponb Ouonoruu B
(GhopMHUpPOBAaHUYU COBPEMEHHOW HAyyHOU KapTUHBI Mupa. Cuctema OMOJIOrMYeCKUX HayK.

MeTozbl MO3HAHUS KUBOM MPHUPOAbI (HAOIIOACHNE, SKCIIEPUMEHT, ONHUCAHKUE, U3MEPEHHE,
KJaccuuKalys, MoJeIMPOBaHUE, CTaTUCTUYECKass 00pabOoTKa JaHHBIX).

JdeMoHcTpanuu:

[Toprpetsr: Y. lapBun, I. Mennens, H. K. Konbuos, k. Yorcon u @. Kpuk.

TaOnuipl U cxeMbl: «MeTo/Ibl MO3HAHUS YKUBOU MPUPOIBD».

JlaGopaTropHble M NPaKTH4YeCKHE PA0OTHI:

[Ipaktuyeckass padora Ne 1. «lcnonb3oBaHue pa3IUYHBIX METONOB MPU H3YYECHUU
OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cCCTeMbI M UX OPTraHU3ALMS.

XKusbie cuctembl (OMOCHCTEMBI) KaK MpeAMeT u3yuyeHusi Ouonoruu. OTiavuue KUBBIX
CUCTEM OT HEOPTraHUYECKON MPHUPOBI.

CpolicTBa OumocucTeM M HX pa3HOoOOpa3ue. YpPOBHHU OpraHU3ALMH OUOCUCTEM:
MOJICKYJIAPHBINA,  KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IONYJIAIMOHHO-BUIOBOU,
AKOCHUCTEMHBIN (OMOT€OlIeHOTUUECKUI ), OMOC(EpHBIA.

JdeMoHcTpanuu:

Tabmuupl U cxembl: «OCHOBHBIE TMPU3HAKU KU3HW», «YPOBHH OpraHu3alMd >KUBOU
IPUPOIBI.

O6opynosanue: mozaenb Monekynsl JTHK.

Tema 3. XuMu4eCKHii COCTaB U CTPOEHME KJIETKH.

XUMUYECKUI  COCTaB  KJIETKHM. XHMHUYECKHUE  DJJIEMEHTBI:  MaKpOdAJIEMEHTHI,
MUKpPO3JIEMEHTHI. Boga 1 MuHepaabHbIE BEIIECTBA.

@yHKIMU BOABI MU MHUHEpaJIbHBIX BEIIECTB B KieTke. llomnep:kaHue OCMOTHYECKOTO
Oasanca.

benku. CocTaB u cTpoeHue 0elnKoB. AMHUHOKHUCIIOTHI — MOHOMEPHI OesikoB. HezameHnumble
U 3aMEHHMMbIE AMUHOKHUCIOTHl. AMHUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl OEIKOBOM
MOJIEKYJIbI (TIepBUYHAs, BTOpUYHAS, TPETHYHAs M YETBEPTHUHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenkoB. buonornueckre PyHKITUN OSIIKOB.

®epMeHThl — Ouonorudeckue karanuzaropbl. CTpoeHue (epMmMeHTa: aKTUBHBIM IEHTD,
cyoctparHas cneunupuunocts. Kodepmentsl. Burtamunbl.  Otauumss  (QepMEHTOB  OT
HEOPraHMYECKHUX KaTaIN3aTOPOB.

VYrieBoabl: MOHOCaxapuabl (IH0K03a, prudo3a U 1e30Kkcupr003a), Jucaxapuisl (caxaposa,
JaKTO3a) W TMOJUcaxapuibl (Kpaxmal, MIHMKOTEH, IeJlIoi03a). buonorndeckue ¢GyHKIUU
YIJIEBOJIOB.

Jlurunper:  Tpurmuuepuasl, QGochomunuael, crepounbl. [mapoduinbHO-THAPOGOOHBIE
cBoiicTBa. buonornyeckue ¢pynkuuu munuaoB. CpaBHEHUE YITIEBOJOB, OCJIKOB U JIMIHUIOB KaK
MCTOYHHUKOB SHEPTHUU.

Hyxkneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIIOT.
Crpoenue u dynkiuu JJHK. Ctpoenne u dynknuu PHK. Bunst PHK. AT®: crpoenne u
hyHKIIH.

[utonorusa — Hayka o kieTke. KimerouHass Teopusi — NpuMep B3aMMOACHCTBHS UAECH U
(akTOB B HAyYHOM MO3HAHUHU. MeTO/Ibl U3yUEHUs KIETKH.

Krnerka kak 1enocrHas xuBas cucteMa. OOIue npu3Haky KJIETOK: 3aMKHyTasl HapysKHasl
meMOpana, monekynbl JIHK kak reHeTnueckuil anmapar, cuctema CUHTe3a Oelika.

Tunbl KIIETOK: dSyKapuoTUyeckas U mpokapuoTudeckas. (OCOOEHHOCTH CTpPOEHUs
npokapuoTuueckor kieTku. Kierounast crenka Oaxtepuil. CTpoeHHE 3SyKapHOTHYECKOM
kJeTKU. OCHOBHBIE OTJIMYMS PACTUTEIBHON, )KUBOTHON U TPUOHOM KIIETKHU.

110BEpXHOCTHBIC CTPYKTYPBI KJICTOK — KJICTOYHAs CTCHKA, [NIMKOKAIMKC, WX (YHKIHH.
[Inazmarnueckass MemOpaHa, €€ CBOWCTBA M (PYHKIIHMH. L[I/ITorma3Ma u €€ OpraHOUJIBbL.
OpnomeMOpannbsie  opraHounabl  kierku:  OIIC, ammapar  lodapmku,  JTM30COMBI.
[lonyaBTOHOMHBIE  OpraHOMAbBl KJIETKH: MHUTOXOHIApUM, TIuiacTuibl. [IpoucxoxneHue



MUTOXOHApUMA U TiacTua. Bunpbl mmactun. HemeMOpaHHble OpraHOMIBI KIETKUA: PUOOCOMBI,
KJIETOYHBIA LEHTpP, UEHTPUOIH, PECHUYKH, KIYTHUKA. @DOYHKIMH OpPraHOMAOB KIIETKH.
Bxurouenusi.

SAnpo — perynsaropHbsiii LeHTp kieTku. CTpoeHue sapa: siaepHas 000j04ka, Kapuoruiama,
XPOMAaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHCOpT BELIECTB B KIIETKE.

JdemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, ®.
Kpuxk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHne XUMHUYECKHX O3JEMEHTOB B HEXKUBOW MPHUPOAEH,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B KUBOUW MTPUPOJIEN.

Tabmuupl u cxemsl: «llepuognueckas TabauIa XMMHYECKUX 31eMEHTOB», «CTpoeHue
MOJIEKYJIbI  BOfbD», «buocunrez Oenka», «CrpoeHue wmomekyiabl Oenkay, «CrpoeHue
dbepmentay, «Hyxmeunoswie kucnotel. JIHK», «Ctpoenue monexynsr ATDy», «CtpoeHue
DYKapUOTHUYECKON KIETKH», «CTpO€HUE >XKUBOTHOM KIETKW», «CTpOEHUE pPACTUTEIBHOMN
KJIETKN», «CTpOEHUE NMPOKAPUOTHUECKOW KIETKH», «CTpoeHHEe siapa KIETKH», «YITEBOIBI»,
«JInouaery.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpyAOBaHHE ISl MPOBEIECHUS HaOIIONCHUIH,
U3MEpPEHUH, IKCIEPUMEHTOB, MUKPOIIPENapaTbl PACTUTENbHBIX, )KUBOTHBIX U OaKTEpPHAIbHBIX
KJIETOK.

JlaGopaTropHble M NPaKTH4YeCKHE PA0dOTHI:

Jlaboparopnas pabora Ne 1. «/3ydeHue KaraJauTUYECKON aKTUBHOCTU (pepMeHTOB (Ha
npUMepe aMUJIa3bl WIK KaTaias3bl)y.

Jlaboparopnas pab6ora Ne 2. «M3ydyeHue cTpoeHUS! KJIETOK pACTEHUH, >KUBOTHBIX U
OaKTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCaAHUE.

Tema 4. ’KuzHenesiTeJILHOCTH KJIETKH.

OOmeH BemiecTB, WIM MeTaboIu3M. AccuMmIsIus (TUIACTUYECKH OOMEH) |
TUCCUMWIIAIUS (PHEPreTUUYEeCKUid 0OMEH) — JBE CTOPOHBI €IUHOTO IMpoliecca MeTadoyiu3Ma.
Posb 3aK0HOB COXpaHEHUs BEIIECTB U YHEPTUU B MOHUMAHUU METa00IU3MA.

Tunel oOMeHa BellecTB: aBTOTPO(HBIN U rereporpodHbiid. Ponb GpepmeHTOB B 00MEeHE
BEILECTB U IPEBPALICHUN SHEPTUU B KIIETKE.

®orocunte3. CpetoBas W TeMmHOBas (Qa3bl ¢orocuHTe3a. Peakuun QorocuHTesa.
O¢ddexTuBHOCTh (PoTOCHMHTE3a. 3HaueHHe (POTOCHMHTE3a I >KU3HM Ha 3emuie. Biushue
yCIIOBUM cpenibl Ha (POTOCHUHTE3 M CIOCOOBI MOBBIIMICHUS €r0 MPOJAYKTUBHOCTU Y KYJIBTYPHBIX
pacTECHUM.

XeMocuHTe3. XeMOCHUHTE3UpYIolre OakTepuu. 3HaYeHHEe XEMOCHHTE3a JUIsl JKU3HU Ha
3emre.

OHepreTuueckuii oOMeH B  KkieTke. PaciiensieHue  BelIecTB, BBIJACICHUE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTarbl SJHEpreTHuYeckoro oomMeHa. [mukonus. bpoxenue
u ero Buupl. KuCIOpOIZHOE OKHCIEHHE, WIM KIETOYHOE JAbIxaHue. OKHCIUTEIBHOE
dhochopunupoBanue. IHPEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuun marpuunoro cuHtTe3a. leHernueckas undopmanus u JHK. Peanuzanus
reHeTudeckor nHbopmaruu B KieTke. [‘eHeTuuecKuil Kol u ero cBoicTBa. TpaHCKpHUMIUsa —
marpuuHblil cunTe3 PHK. Tpaucusius — buocunrtes 6enka. Dtansl TpaHciasaiuu. Koguposanue
aMUHOKHCIIOT. Ponk pubocoM B OuocuHTe3€e Oenka.

Hexnerounsie ¢opMbl xu3Hu — BUPYCHL. Mcropusi orkpeitus BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHHUS M >KU3HEHHOTO IMKJIa BUPYCOB. bakrepuodaru.
bone3nun  pacreHmii, KUBOTHBIX M  4YEJOBEKa, BBbI3BIBAEMBIE BHUpycaMu. Bupyc

ummyHoaepunmta uenoBeka (BUY) — Bo3Oymutens CIIMJla. OOpaTHas TpaHCKPHUIIIHUSA,
peBeprasa u uHTerpasa. [Ipodunakruka pacpoCcTpaHeHUsT BUPYCHBIX 3a00JICBaHHIA.
JdeMoHcTpanuu:

IToptpetsl: H. K. Konbuos, 1. Y. UBanoBckui, K. A. Tumupszes.

Tabmuust u  cxembl: «Tumbl  nuTanus», «Metabonuszm»,  «MUTOXOHIPUSY,
«QHepreTuyeckuit 0omMen», «Xmoporiacty, «Porocunresdy, «Crpoenne JJHK», «Crpoenue u
¢byHkmoHupoBanue reHa», «CuHre3 Oenka», «lenerndeckuit kom», «Bupycoi»,
«baktepuodarny, «Crpoenne u xku3HeHHbIH 1k Bupyca CIIN/la, Oakrepuodaray,
«Pennukanus [THK».



Oo6opynosanue: monenu-anmiukanuu «Yasoenue JIHK u tpanckpunums», «buocunres
oenka», «CTpoeHue KIeTKu», Moaenb cTpykrypsl JJHK.

Tema 5. PasMHOKeHMe M MHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krerounslii 1uki, wiv >KM3HEHHBIM 1uki kietku. MuTtepdaza u mwurtos. Ilponecchl,
npoTtekaromue B uHTepdase. Perumkanus — peakuuss Marpuunoro cunresa JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIA HA0Op — KapuoTHM. [[UTIJITOUAHBIN U TarUIOUIHBIA XPOMOCOMHBIE
HaOopel. Xpomarubl. [{luTonornyeckue OCHOBBI pa3MHOKEHUSI U MHAUBUAYAJIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue ximetkn — murto3. Cragmm muto3a. IIponeccel, mpoucxondiine Ha pa3HBIX
CTaJusAX MUTO3a. BUOJIOrHYECKUI CMBICT MUTO3A.

[Iporpammupyemas ru6esnb KJIETKH — arornTo3.

@opmMbl  pa3MHOXKEHMsSI OpraHu3MoB: Oecronoe W mojoBoe. Bwuabl Oecronoro
Pa3MHOXKEHHUSI: JeJICHUE HaJIBOE€, MOYKOBAHME OHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHue,
BErETaTUBHOE pa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHMPOBAHUE OPIaHU3MOB, €T0 3HAUYCHHE IJIS
CEJIEKIINH.

[TonoBoe pazMHOXKEHUE, €r0 OTIIUYHUS OT OECIOJIOrO.

Meiio3. Craaum menosa. [Ipormeccsl, mpoucxoasiiue Ha craausax menosa. [loBenenue
XpoMOcoM B Meito3e. KpoccuHroBep. bruonornuecknii CMbICIT U 3HAYEHHUE MEN03a.

['amerorenes — mpoiecc 0Opa3zoBaHus MOJIOBBIX KJIETOK Y )KMBOTHBIX. [10JI0BBIE %Kee3bl:
CEMEHHUKH U SsuYHUKUA. OOpa3zoBaHuE U pPa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaro3oup,
AilIeKIeTKa) — crepMmarorene3 W oBoreHe3. (OCOOEHHOCTH CTPOCHMsS SHIEKIETOK U
cnepmaro3onoB. Omnogorsopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHE3). OMOpHOHAIBLHOE pa3BUTHE (IMOPHOTEHE3).
Oranbl 3MOPUOHAIBHOTO PA3BUTHS Y TMO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHE, TacTPYJISALIMS,
opra”oreHe3. IloctamOpuoHanbHOe pa3BuTHEe. TUIBI MOCTAIMOPUOHAIBHOTO PA3BUTHUSA:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHbBIE YPOJICTBA.

Poct u pa3Butue pactennii. OHTOr€He3 IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTaAUU
pPa3BUTHAL.

JdeMoHcTpanuu:

Tabnuipl u cxeMbl: «@OpPMbI PA3MHOKEHHUS OPTAaHU3MOBY, «/IBOHHOE OTUIOAOTBOPEHHE Y
LBETKOBBIX pacTeHU», «BereraruBHOE pa3sMHOXKEHUE pacTeHUil», «JleneHue KIeTKu
O0akTepuit», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHUE XpPOMOCOMBD», «KIeTOUHBI UK,
«Pernmukanus JHK», «Muto3», «Meios», «lIpsimMoe u HenpsiMmoe pa3BuTue», «l'aMeTorenes y
MJIEKOTTUTAOIIMNX U YETI0BEKA», «OCHOBHBIE CTA/IMM OHTOTCHE3).

OO6opynoBaHue: MHUKPOCKOIM, MHKporpenaparbl «CrepMaTro30Huabl MIIEKOTUTAIOLIETO»,
«SlinexneTka MiekonuTammero», «KaproknHe3 B KIETKax KOpEHika JIyKa», MarHUTHas
MoJienb-anmiukanus «Jlenenue kinetkn», moaens JIHK, Monens MeTadaznoit XxpoMOCOMBI.

JlaGopaTropHble M NPaKTH4YeCKHE PA0OTHI:

Jlaboparopnas padota Ne 3. «HaOnroneHue MuTo3a B KJIE€TKaX KOHYMKA KOpPEIIKA JIyKa Ha
TOTOBBIX MUKpOIIpENaparax».

JlabopatopHast pabora No 4. «V3yueHue CTpPOCHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpPENapaTaxy.

Tema 6. HacieacTBEHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTukW. Mcropust pa3BUTHS TEHETUKH. Poiib IUTONIOTMH U
AMOpPUOJIOTUM B CTAHOBJIEHWM TEHETUKU. BKian poccuilckux W 3apyOeKHbIX YUYEHBIX B
pa3BUTHE TEHETUKU. MeToAabl TEeHETUKH (TUOPHUIONIOTHYECKUN, IIUTOreHETHUYECKUH,
MOJIEKYJIIpHO-TeHeTHYeCKkUii). OCHOBHBIE TeHETUYECKUE TOHATHS. [ eHeThuueckasi CUMBOJIMKA,
UCITIOJIb3yEeMasl B CXEMaX CKpPEIIMBAHUM.

3aKOHOMEpPHOCTH  HACIEOBaHWsA MPU3HAKOB, YycTaHoBieHHble [. MeHaenem.
MoHorubpuaHoe CcKpelMBaHue. 3aKOH €AMHOO0Opa3usi TUOPHUAOB MEPBOTO IMOKOJEHUS.
[IpaBmiI0O TOMUHHUPOBaHHS. 3aKOH PpACIICIUICHUS MPU3HAKOB. [MMoTe3a 4YUCTOTHI TaMeET.
[TonHOE M HEMOJIIHOE TOMUHHUPOBAHHUE.

JuruOpuaHoe CKpellMBaHMe. 3aKkOH HE3aBHUCHMOIO  HACIEAOBaHMUS  MPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAUTMOPHUIHOTO CKpPEIIMBAaHMS. AHAIU3UPYIOIIEEe CKpEIIMBaHUE.
Hcnonb3oBaHne aHAIM3UPYIOLIETO CKPEUTUBAHUS ISl ONIpeieNIeHUs] TeHOTUIIA OCOOU.

CuemienHoe HacneioBaHue Tnpu3HakoB. PaGora T. Moprana mno ClemIEHHOMY
HacCJEA0BaHUIO reHoB. HapyiieHue cuerieHns TeHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.



XpOoMOCOMHasi TEOpHUsI HACTEACTBEHHOCTH. | eHeTUUEeCKUE KapThl.

I'enetnka nosia. XpoMOCOMHOE OIpPEICTICHUE 0Ja. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
T'omorameTHble M TeTEeporameTHbIC OpraHu3Mbl. HaciemoBaHWe TNMPU3HAKOB, CLEIUICHHBIX C
TIOJIOM.

N3menunBocTts. Buasl M3MEHUMBOCTH: HEHACJIEJICTBEHHAs W HacJeICcTBeHHasA. Poib
cpenpl B HEHACHEACTBEHHOM  HW3MEHYMBOCTHU. XapaKTepUCTHKA  MOIUPUKAITMOHHOM
W3MEHUYMBOCTU. BapuanMoHHBIA psig M BapualmoHHas KpuBad. Hopma peakiuu mpu3HaKa.
KonuyecTBeHHBbIE M Ka4eCTBEHHbICE TMPHU3HAKM M HUX HopMa peaknuu. (CBolicTBa
MOIU(PUKAITMOHHON N3MEHUUBOCTH.

HacnencrBeHHast, Mji reHOTUINYECKAs!, N3MEHYNBOCTh. KoMOMHATUBHAS N3MEHUYHUBOCTb.
Meiio3 W MOJOBOM TMpolecc — OCHOBa KOMOMHATMBHON WM3MEHUYHMBOCTH. MyTalliOHHas
u3MeHYMBOCTh. Kiaccudukanus MyTanuii: TeHHbIE, XpPOMOCOMHBIE, TéHOMHBIE. YacToTa H
NpPUYUHBI MyTaluii. MyTtareHHbie GpakTopbl. 3aKOH TOMOJIOTUUYECKUX PSIOB B HACIEICTBECHHOM
n3MenunBoctd H. M. BaBsuosa.

BuesnepHas HaClI€ACTBEHHOCTh U U3BMEHYUBOCT.

I'enetuka yenoBeka. Kapuotun denoBeka. OCHOBHBbIE METOJbI TEHETHMKH YeEJIOBEKa:
reHEaJOTUUYCeCKUM, OJIM3HELOBbINA, I[UTOTEHETUUYCCKUM, OHMOXUMHYECKHM, MOJIEKYJISIPHO-
reHeTudeckuii. COBpEMEHHOE OIpEAEICHUEe TEeHOTUMA: ITOJTHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTUNUPOBaHUE, B ToM uuciie ¢ nomoiisio [11[P-ananu3a. HacnenctBeHHble 3a00eBaHMs
YeJioBeKa: TeHHbIe O0o0Jie3HH, OOJe3HM C HACJEACTBEHHOM MPEIpacIioNioKEHHOCTHIO,
XpoMocoMHbIe Oone3nn. CoMaThueckue W TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[IpuHIMIBL 370pOBOTO 00pa3a KU3HU, UATHOCTUKH, MPO(MIAKTUKY U JICUCHHS TEHETHYCCKUX
Oosne3Hed. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBaHUE. 3HAUYCHUE MEIMIIMHCKON TEHETHKU B
IPEIOTBPAIICHUH U JICUCHUU TEHETUYECKUX 3a00JIeBaHUN YeIoBeKa.

JdeMoHcTpanuu:

[Toptpetsi: I. Mennens, T. Mopran, I. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBunos.

Tabmuibl 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 [IUTOTEHETUUECKass OCHOBAY,
«3aKOH paCUICIUICHUSI W €ro IMUTOTCHETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«JluruOpugHoe ckpemuBanuey, «lluTomornueckue OCHOBBI JUTHOPUAHOTO CKPEITUBAHHSY,
«Meio3», «BzaumonenucTBUe aIeNbHBIX TEHOB», «l€HETMYECKHE KapThl PACTCHUHU,
KMBOTHBIX U YEJIOBEKa», «l €HETHKA 10JIa», «3aKOHOMEPHOCTH HACJIEAOBAHUSI, CIICTIJIEHHOTO C
noyiom», «KapuoTHuImsl 4eioBeKka 1 )KUBOTHBIX», « BUbI H”3BMEHUMBOCTHY, «MoaudukamoHHast
U3MEHYMBOCTHY, «HacnenoBanue pesyc-pakropa», «I'eHeTHKa TpynI KpoBu», « MyTallnOHHAsI
U3MEHUYUBOCTDY.

O6GopynoBanue: Mojeau-anIuiMkanun «MoHoruOpuaHOe CcKpemBanuey, «HemomHoe
JTOMUHUpPOBaHUEY», «JlurudpuaHoe ckpemmuBaHuey, «llepekpéct XpoMOCoM», MHUKPOCKON H
MUKporpemnapar «Jlpo3odunay (Hopma, MyTanuu GOpMbI KPBUIBEB U OKPACKU Tella), repOapuii
«l OpOX TTOCEBHOW.

JlaGopaTropHble M NPaKTH4YeCKHE PA0OTHI:

JlaGoparopnas padota Ne 5. «M3ydyeHue pe3yabTraroB MOHOTHOPUIHOTO M TUTHOPHUIHOTO
CKpeIIMBaHUs y AP030( bl Ha TOTOBBIX MUKpOIIpEnaparaxy.

JlaGoparopnas padora Ne 6. «M3yuenne moaupukaimOHHOW U3MEHUYUBOCTH, TTIOCTPOCHUE
BApUAIIMOHHOIO Ps/ia U BApUAITMOHHOW KPUBOW.

JlaGoparopnass pabora Ne 7. «AHanu3 MyTanmuii y Jpo30¢uIbl Ha TOTOBBIX
MUKpPOIIpENaparax».

[Tpaktrueckast padota Ne 2. «CocTaBieHre U aHAJIU3 POJOCIOBHBIX UYEJIOBEKAY.

Tema 7. Cenexkuusi opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak Hayka M Mpolecc. 3apokICHUE CEIEKIMU U JoMecTukamnusa. Yuenue H. U.
BaBunoBa o 1eHTpax MPOUCXOXKICHHUS W MHOTO00pa3us KyJIBTYpHBIX pacTeHui. L[leHTpbl
MPOUCXOKICHUS JOMAITHUX KUBOTHBIX. COPT, MOPOJIa, ITAMM.

CoBpeMeHHbIE METOABI CeICKIIMU. MacCOBBIM U MHAMBUIYIbHBIM OTOOPHI B CEJIEKIIMHU
pacTeHui M )KUBOTHBIX. OIIEHKA SKCTephepa. bIM3KopoIcTBEHHOE CKpeIlIMBaHUE — MHOPHIVHT.
Uucras muausa. CkpengBaHue 4YUCThIX JuHUN. [erepo3uc, wim THOpUIHAS CuHJa.
HeponcrBennoe ckpemmBanue — ayToOpuaudr. OtnanéHHas TuOpuamuzanus U e€ YCIeXHu.
HcKyccTBEHHBI MyTareHe3 M IMOJy4YeHUE MOJUIUIONIOB. JIOCTHKEHMS CEJIEKIMU PacTECHHH,
KUBOTHBIX 1 MUKPOOPTraHU3MOB.



buorexHonoruss kKak oOTpacib IMPOU3BOJACTBA. [€HHAs WHXKEHepHUsA. ITambl CO3AaHUs
pexomOuHanTHoM JIHK u Tpancrennwsix opranusmoB. Kierounas wnxkenepus. Kierounbie
KYJIBTYPBI. MUKpOKJIOHAIBHOE Pa3MHOKEHHE pacTeHHUIA. KiionnpoBanue
BBICOKOTIPOAYKTUBHBIX CEIbCKOXO3MCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHYECKHE
npo6sieMbl. [ MO — reHeTndecku MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[Toptpetsl: H. 1. BaBuinos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. lBaHOB.

TaOmuubl u cxembl: kapra «LICHTPBI IPOMCXOXIACHHS M MHOTO00pasus KyJIbTyPHBIX
pacrenunit», «I[lopoapl noMalHUX KUBOTHBIX», «CopTa KylbTypPHBIX pacTeHUi», «OTHnan€HHas
ruopuamzanus», «Paborer akagemuka M. @. Hpanomay, «llomummonmgus», «OOBEKTHI
ounorexHonorun», «Kierounsle KylbTyphbl U KIOHUpOBaHHE», «KOHCTpyupoBaHUE U TIEPEHOC
TE€HOB, XPOMOCOM.

OO6opynoBaHue: MyJSKM TUIOJOB M KOPHEIUIONOB JUKUX (DOPM M KYJIBTYPHBIX COPTOB
pacteHui, repobapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.

JlaGopaTropHble M NPaKTH4YeCKHE PA0OTHI:

Okckypeuss «OCHOBHBIE METOABI M JAOCTHIKEHUS CEJIEKIIMU PAaCTeHUW U KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO (pepMy, COPTOMCIBITATEIbHBIM yU4acTOK, B TEIUIMYHOE
X031 CTBO, 1a00PaTOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA).

11 KJIACC

Tema 1. IBoTrOMOHHAS OMOJIOTHSA.

[IpennochiIKi BO3SHUKHOBEHHS JBOJIONMOHHONW TEOPHH. DBONIOIMOHHAS Teopus U eé
MECTO B OMoorun. BiusiHue 3BONTIOIMOHHON TEOpUX Ha pa3BUTHE OMOJIOTHH U JPYTHUX HAyK.

CBunerenbcTBa 3BOMIONUHN. [laJeOHTOIOTHYECKUE: TOCISIOBATEILHOCT TOSBICHUS
BUJOB B TIAJICOHTOJIOTMYECKOW JIETOMUCH, TepexoaHbie (opmbel. buoreorpaduueckue:
CXOZCTBO U pasznuyune (ayH u GIop MaTepUKOB U OCTPOBOB.

DOMOpHOIOTUYECKHE: CXOACTBA W Pa3iNuds dMOPHOHOB Pa3HBIX BHUJIOB TMO3BOHOUYHBIX.
CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AaHAJOTHUYHbBIC, PYIUMEHTApHBIC OpTaHbl,
araBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHHW3MOB HACIICJCTBEHHOCTH W
OCHOBHBIX METAa0O0IMUYECKHUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas Teopust Y. [lapsuna. I[lpeamochuiku BO3HUKHOBEHHS JIapBUHU3MA.
JIBIDKyIIE CHJIBI DBOMIONMH BUAOB 1O JlapBuHy (M30BITOYHOE pa3sMHOKEHHE TMIPH
OTPaHUYCHHOCTH PECYpPCOB, HeompeAenEéHHas M3MEHYHMBOCTh, OOphOa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cuntetnueckast Teopus dBomonnu (CTD) u e€ 0OCHOBHBIE MOJIOKEHUSI.

MuxkposBomonwst. [lomynsnus kak equHUIA BHIA U SBOFOIIH.

JIBmwkymme cuibl ((pakTophl) SBONIONHMHA BUIOB B MpHpoe. MyTallMOHHBINA MPOIEcC U
KOMOMHATUBHAS W3MEHYHMBOCTH. llomynsiimoHHbIE BONHBI W Japeid reHoB. M3omsius u
MUTpaIus.

EcrectBennbiii oT00p — Hampapmsitonuii ¢akrop sBomonud. POpMbI €CTECTBEHHOTO
orbopa.

[Tprcmoco6IeHHOCTh OPraHU3MOB KaK pe3yabTar 3BotoNnH. [IpuMeps! mpucnocoOneHnii
y opranu3MoB. ApoMop(]o3bl U HINOATATITAIIH.

Bun u BumooOpazoBanme. Kputepum Buma. OcHOBHbIE (QOpPMBI BHI000pa30BaHUS:
reorpauIeckoe, IKOJIOTHIECKOE.

MaxkposBomonust. PopmMbl dBoMONNN: (DUTETHYSCKAs], TUBEPTEeHTHAs, KOHBEPTCHTHA,
napasuienbHas. HeoOpaTuMocTh SBOIIONNH.

[Ipoucxoxknenne  OT  HECNEUMAIM3UPOBAaHHBIX  mIpeakoB.  IIporpeccupyromas
crienuaIn3aurs. AJanTUBHAS paJdalys.
JdeMoHcTpanuu:

IToptpetsl: K. Jlunnen, K. b. Jlamapk, Y. {apsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekkensb, @. Mromep, A. H. CeBep1ios.

Tabmuubsl u cxembl: «Pa3BuTHEe OpraHuyeckoro wmupa Ha 3emie», «3apojblliu
MO3BOHOYHBIX JKHMBOTHBIX», «Apxeontepukc», «Dopmbl OOpbObI 3a CyLIECTBOBAHUEY,
«EcrectBenHsblit  0TOOpP», «MHOroobpasue coproB pacteHuil», «MHoroobpasue Mmopoj
AKUBOTHBIX, «ITonmynsauuny, «MyTanuonHas U3MEHUYUBOCTDY, «Apomopdo3bl»,
«Mnunoananramumny, «O0mmas aereHepanus», «JBrwkyume cuibl 3Boionuny, «Kapra-cxema



mapuipyta myremectsus Y. lapsuna», «bopsbda 3a cymectBoBanue», «IIpucnocoOneHHOCTD
opranu3zMoBy, «['eorpaduyeckoe BuI000pa3zoBaHuey, « IKOJIOTHUECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C PA3IMYHBIMUA TUIIAMU OKPAacKd, HAOOp TIIONOB
U ceMmsH, Kojulekuus «lIpuMepbl 3alllUTHBIX MPUCIOCOOJNICHUNH Yy >KMBOTHBIX», MOJEIb
«OCHOBHBIEC HAaNpPAaBICHUS HBOJIOIUNY, O0bEMHasE Mojaenb «CTpoeHHe TOJIOBHOTO MO3ra
MIO3BOHOYHBIX).

buoreorpadguueckas kapra Mmupa, KoOIEKIUs «DOPMBI COXPAaHHOCTH HCKOIMAEMbIX
KUBOTHBIX U PaCTEHU», MoJeb antuinkanus «llepekpEéct XpoMocom», BiIaXKHBIE MPENAPATHI
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYLIIKM», MUKpompenapar «/lpozoduna» (HOpMa,
MyTalu GOpMbI KPbLIILEB U OKPACKU TETA).

JlaGopaTropHble M NPaKTH4YeCKHE PA0OTHI:

Jlaboparopnas padora Ne 1. «CpaBHeHHe BUAOB 110 MOP(OIOTHUECKOMY KPUTEPHIO.

JlaboparopHass pabora No 2. «OnucaHue TmpUCITOCOOIEHHOCTH OpraHu3Ma M €€
OTHOCHUTEJIBHOTO XapaKTePay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HU HA 3emuie.

JloHay4yHbIE MPEICTABICHUS O 3aPOKICHUM KU3HU. HaydHble rUIOTE3bl BOSHUKHOBEHUS
KU3HU Ha 3emuie: aOWOreHe3 M MaHcrhepMus. XUMHUYEcKasi IBOJIOLMS. AOMOTEHHBIM CHHTE3
OpPraHWYECKHUX BEIIECTB W3 HEOPraHMYECKHUX. OKCIEPUMEHTAIBHOE IOATBEPKICHUE
XUMHYECKor 3BooIuy. HauansHbie Tamnbl Ouonornyeckoi 3postoruu. ['unoresza PHK-mupa.
dopmMupoBaHre MEMOPAHHBIX CTPYKTYP U BOBHUKHOBEHUE MPOTOKIETKH. [IepBhie KIETKU U UX
sBostonnst. DopMUpoOBaHKE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Paszgutne xu3HM Ha 3emisie nmo d3paM u nepuomaMm. Karapxeil. Apxelckas u
nporepo3oiickas 3pbl. Ilaneo3olickas 3pa W e€ mepuonbl: KeMOpPUUCKUN, OPIOBUKCKHUIA,
CWIYPUMCKHUI, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o30¥1cKas 3pa 1 €€ IepUOJIbl: TPUACOBBIN, FOPCKHUM, MEJIIOBOM.

Kaiino3zoiickas spa u €€ nepuo/ibl: MaJ€OreHOBbIN, HEOT€HOBbIN, AHTPOTIOTEHOBBIH.

XapaKTepuCTUKa KJIMMara M TeOJOTHYecKUX MpoueccoB. OCHOBHBIE 3Tambl 3BOJIIOLUU
PACTUTENBHOTO W KUBOTHOrO Mupa. ApoMop]o3bl y pacTeHuil U KUBOTHBIX. llosiBieHue,
pPacUBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTAaHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak OTpakeHHE 3BOJTOLUU. OCHOBHBIE CHCTEMATUYECKUE
IPYIIIBl OPTaHU3MOB.

OBOJNIOIMSL  YEJIOBEKAa. AHTPONOJOTHUS KaKk Hayka. Pa3BuTHe TIpencTaBI€HUN O
NPOUCXOKJICHUHM YeloBeKa. Mertoasl wW3ydeHHsl aHTponoreHe3a. CXOACcTBa W pa3iidyus
YEJIOBEKA U KUBOTHBIX. CHCTEMaTHUECKOE TOJIOKEHUE YEIIOBEKA.

JBuxymue cuiabl (dakropsl) aHTporiorenesa. HacnencTtBeHHas WM3MEHUYMBOCTh U
ecTecTBeHHbIH 0TOOp. OOIIEeCTBEHHBIH 00pa3 JKU3HU, HW3TOTOBICHUE OpyIud Tpyna,
MBIIICHHUE, PEYb.

OCHOBHBIE CTaJAMM W BETBU SBOJIOLMHU YEJIOBEKA: ABCTPAJIONUTEKH, UEIOBEK YMEIIbIH,
YenmoBexk mnpsMoxonmsiiuii, YesnoBeKk HeaHAepTaIbCKuii, YenoBek pa3yMHbid. Haxomku
MCKOIIAEMBbIX OCTAaTKOB, BpEMs CYILIECTBOBAaHMSI, 00JACTh paCIpOCTpaHEeHUs], 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KMU3HHU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIbIIIME pachl: eBporneouHas (eBpa3uiickas), HErpo-
aBcTpanoujHas  (dKBaTropuaiabHas), MOHTOJIOMAHAS (a3uarcKo-aMepuKaHckas). UepTsl
NPUCTIOCOOJICHHOCTH TIPEJICTABUTENICH YENIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHMSL.
EnuncTBO yenoBeueckux pac. Kpurnka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Peau, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. [{apBuH.

Tabnuupl u cxembl: «Bo3nuknosenne ConHeuHOM cucteMbly, «PazButue opraHu4ecKkoro
mupay», «PacturenpHas kietka», «KuBoTHas kierka», «lIpokapuoruyeckas KIETKay,
«CoBpeMeHHasl CuCTeMa OPraHu4ecKoro Mupa», « CpaBHEHHE aHATOMUYECKUX YEPT CTPOECHUS
YeJIOBEeKAa M YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJIEOHTOJOTUYECKUX HAXOHAOK
NPENKOB COBPEMEHHOIO 4YenoBeKa», «/lpeBHeitmme momm», «lpeBHue mronm», «llepBbie
COBPEMEHHBIE JIION», «UeI0BeueCKrue pacbh.

O6opynosanue: wMymspku  «lIpoucxoxkaenue denoBeka» (OIOCTBI  aBCTpasIONUTEKA,
NUTEKAHTPOIa, HeaHJAepTaliblia, KPOMAaHbOHIIA), CIACTKUA WIIM U300pa)KEHUsI KAMEHHBIX OpYAUil
MEePBOOBITHOTO YeJIOBEKa (KAMHHU-YOMIIEPHI, pyOunia, ckpebdiia), reoXpoHOJOTHYeCcKasi Ta0IuIIa,
KoJIIEKIMS «DOpMBI COXPAaHHOCTH UCKOMIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTropHble M NPaKTH4YEeCKHE PA0OTHI:



[Ipaktuueckast padora Ne 1. «/3yueHre UCKOMIaEMbIX OCTaTKOB PACTEHUN U KUBOTHBIX B
KOJIJIEKITUSIX).

DKcKypcust «IBOMIONUS OPraHUYeCcKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHBIN WK
KpaeBeIueCcKuil My3ei).

Tema 3. Opranusmbl U OKpPY:KaK0INas cpeaa.

OKonorusg Kak HaykKa. 3aJadyd M pas3fesibl  JKOJIOrMh. METoabl JKOJIOTHYECKUX
UCCIIEA0BaHUMN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEIOBEKA.

Cpeapl  oOWTaHusi  OpPraHM3MOB:  BOJIHAs, HA3€MHO-BO3/AylIHAs, I[TOYBEHHAs,
BHYTPHUOPTraHU3MEHHas!.

Okonornueckue Qakropbl. Krnaccudukanus skonorudeckux (GpakTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTpONOreHHbIe. JleficTBrE AKOOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuoTtndeckue  (QakTopbl: CBET, TemIeparypa, BIaxHOCTb. DdoTonepuonusm.
[IpucnocoOnenus: opraHu3MoB K JeHCTBUIO a0UOTHYEeCKUX (aKkTopoB. bronornyeckue puTMsl.

buotnueckue ¢akropsl. Buasl OMOTHYECKHX  B3aMMOJACUCTBHUI:  KOHKYpPEHIIMS,
XUIIHUYECTBO, CUMOMO03 U ero ¢opMebl. [lapazuTusm, koomnepaius, MyTyann3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaAXJIEOHUYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HaueHHE OHOTUYECKHUX
B3aMMOJICHCTBUM ISl CYIIECTBOBAHUSI OPTaHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJOTUYECKUE XAPAKTEPUCTUKHU MNOMyJAnud. OCHOBHBIE IOKAa3aTEIW MOIYJISIUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPUPOCT, MHrpauus. JnHamuka
YUCJIEHHOCTH MOMYJIALNHN U €€ PEeTyJIALUS.

JdeMoHcTpanuu:

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

Tabnuipbl u cxembl: kapra «[Ipupognbie 3081 3emiiny», «Cpenbl 0OMTaHUS OPTAHU3MOBY,
«Doronepuonusmy, «llonmymauun», «3aKOHOMEPHOCTH POCTAa YHUCICHHOCTH MOMYJISLHAH
uHy30pun-Tyhenbkuy, «llumessie nemnm.

JlaGopaTropHble M NPaKTH4YeCKHE PAdOTHI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckne 0COOEHHOCTH PACTEHUN M3 pa3HBIX
MeCT OOUTAHUSI.

Jlaboparopnas padora Ne 4. «BrnusHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJICYCa».

[Tpaktrueckast padota Ne 2. «I[ToacuéTt MIOTHOCTH MOMYISAIMNA PA3HBIX BUJIOB PACTCHHIN.

Tema 4. Coo0uiecTBa U IKOJIOTHYECKHE CUCTEMBI.

CooOmectBo  opranu3smMoB —  Ouwoneno3. CrTpykrypsl  OuoneHo3a:  BUIOBasd,
POCTpPAaHCTBEHHAs, Tpopuueckas (numieBas). Buapl-nomuHantsl. CBsi3u B OHOIIEHO3E.

Okonoruueckue cuctembl (dxocuctembl). [lonsiTue 00 sKOcHcTeMe M OMOTeOlLeHO3E.
QOYHKIMOHAIBHBIE KOMIIOHEHTHI JKOCHCTEMBI: MPOAYLEHTBl, KOHCYMEHTBI, PpPEIyLEHTHI.
KpyroBopoT BeliecTB M MOTOK PHEPrUU B 3KocHucTeMe. Tpoduueckue (MUILIEBbIE) YPOBHU
skocucTembl. [lumeBbie 1enu U cetd. OCHOBHBIE IMOKa3aTeld 3KOCHCTEMBI: Ouomacca,
OPOAYKIHS. DKOJIOTMYECKUE MUPAMUIbL: MPOAYKUIMHU, YUCICHHOCTH, Onomacchl. CBoicTBa
AKOCUCTEM: YCTOMUYMBOCTh, CAMOPETYIISIIUS, pa3BuTue. CyKieccus.

[IpuponHbIE 3KOCUCTEMBI. JKOCHUCTEMBI 03€p M pPEK. ODKOCHCTEMA XBOWHOIO WIIH
IIMPOKOJIMCTBEHHOIO JIECA.

AHTpONOreHHbIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOCcHCTEeMBbI. buonorudeckoe u
XO3SMCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak (akrop ycroiunBoctu s3kocucteM. CoxpaHeHue OHOJIOTUYECKOTO
pa3zHooOpa3us Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTpykTypa OHochepsl.
Kupoe BemectBo u ero gynkiuu. OcodeHHOCTH OHOchephl Kak I100abHOM 3KOCHUCTEMBI.
JlnHamuyeckoe paBHOBECHE M 00paTHas CBsi3b B Ouocdepe.

KpyroBopoTsl Bemiects M OMOT€OXMMHUYECKHE LHUKIBI DJIEMEHTOB (yIieponaa, azoTa).
3oHanbHOCTH OMOCchepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuectBO B Ouocepe 3emun. AHTpPONOTeHHbIE HU3MEHEHUsI B Ouocdepe.
[o6asibHBIE HKOTIOTUYECKHE POOTIEMBI.

CocymiecTBoBaHue MpupoAsl U uyenoBeuectBa. CoxpaHeHue OuoOpazHOOOpasus Kak
OCHOBa yCTOWYMBOCTH Ouocdepbl. OcHOBa palMOHAIBHOIO YIPABICHUS MPUPOTHBIMU
pecypcaMu U UX Ucnoiib3oBanue. JlocTimkennst OMONOTUN U OXpaHa MPUPOJIBI.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tenciu, B. H. Cykaués, B. U. BepHaackuid.



Tabmuupsl u cxemsbl: «llunieBsie nenu», «broleHos: coctaB u cTpykrypa», «lIpupoansie
coobmiecTBay, «llenu nutanus», «IKonorumyeckas nupamuaa», «buochepa U yenoBex»,
«JKocHucTeEMa IIHUPOKOJIMCTBEHHOIO Jiecay, «IDKOCUCTEMa XBOMHOIO Jiecay, «buoleHo3
BOIOEMa», «ATpOLEHO3», «lIpuMepHbIe aHTPOIOrCHHbIC BO3JICHCTBUS Ha MPHPOIY»,
«BaxHeilillre MCTOYHUKMU 3arps3HEHHS BO3/yXa U TPYHTOBBIX BOm», «llouBa — BaykHeumias
coctapistomas Ouochepr», «Daktopel aerpamanuu  1mouBy», «llapHuKoBBIA 3PPerT?,
«®DakTophsl PAAMOAKTHUBHOTO 3arpsisHeHust Ouocdepw», «OOmWas crpykrypa Ouocdeps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH Ouocheps», «Kpyroopor
yrieponia B 6uocdepe», «KpyroBopot a3ora B mpupozie».

O6opynoBanue: MOJIEJIb-aNTUIAKAUs «Tunnunsle OHMOLIEHO3bI», repbapuii
«PactutenbHble  cooOmiecTBa», Kojulekuuu «buonenos», «Bpemurenu — BakHEHIIUX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOdapuu W KOJUIEKIMU PACTEHUH U IKUBOTHBIX,
OpUHAUIEKAIINE K pa3HbIM SKOJIOTMYECKUM TIpynnaM oJHOro Buaa, KpacHas kHura
Poccuiickoit denepanun, n300pakeHUs! OXpaHsIEMbIX BUIOB PACTEHUM U )KUBOTHBIX.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110 BUOJIOT'NA
HA BA30BOM YPOBHE CPEJHET'O OBHIEI'O OBPA30OBAHUA

Cormacio ®I'OC COO, ycraHaBIMBarOTCA TPEOOBAHHMS K pe3yabTaraM OCBOCHHS
00y4aroImuUMHCs TIPOTPaMM CPETHEr0 00111ero 00pa30BaHUs: TMYHOCTHBIM, METAIIPEIMETHBIM U
PEAMETHBIM.

JIMYHOCTHBIE PE3VYJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3yJbTAaTOB OCBOEHHUA IMpeaMera «buonorus» BblIEIECHbI
CIEIyIONIME COCTAaBJISIONIME: OCO3HAHME OOYyYalolMMHUCA POCCHUUCKON  Tpa)JaHCKOU
UJEHTUYHOCTU — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIPEIEICHUIO,
HAJIMYUEe MOTHBAIMU K OOY4YEHHIO OHOJIOTHM, IeJICHANPABIEHHOE pa3BUTHE BHYTPEHHHX
yOeX)IeHUI TUYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAIUIIUNA PA3BUTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluXCs PyKOBOACTBOBATHCS B
CBOEU JEATENbHOCTH LIEHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKAaMH, MPUCYIIMMHU CHUCTEME
Ounonoruyeckoro oOpa30BaHUsA, HAJIUYUE HSKOJOTHUYECKOTO MPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE PE3yNbTaThl OCBOCHMS Mpeamera «buonorus» QOCTUraroTCs B €IMHCTBE
y4eOHOM M BOCIUTATEIILHON JESTEIHbHOCTH B COOTBETCTBUM C TPATUITMOHHBIMU POCCUHUCKUMHU
COIMOKYJIETYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU, IPUHITHIMU B
oOmecTBe MpaBWIaMH W HOPMaMH TOBEIEHUS M CIIOCOOCTBYIOT MpOIleCCaM CaMOITO3HAHUS,
CaMOBOCHMUTAHUSI U CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3ULMU JIMYHOCTH, MaTPUOTU3MA,
YBAXKEHHUS K 3aKOHY W IPaBOMOPSIKY, YEJIOBEKY TpyAa M CTapIIeMy IOKOJICHUIO, B3aUMHOIO
yBOKECHHS, OEpPEeKHOTO  OTHOIICHUS K  KyJAbTYPHOMY  HACIEOUI0O W TPAJAULUSIM
MHOTOHAIIMOHAJIBHOTO Hapojia Poccurickont Denepanuu, IPUPOJE U OKPYKAKOIIEH Ccperie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOEHUS yueOHOTO npeameTa «buonaorus» MoMKHBI OTpakarb
TOTOBHOCTh U CITOCOOHOCTh 00y4arOIMUXCsl pPyKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH
NO3UIIMEN JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpUEHTAlMi, MO3UTHBHBIX BHYTPEHHUX
yOeXJIeHU, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTAM POCCHMCKOTO OOIIECTBa,
paclMpeHre )KU3HEHHOTO OMbITa U OMBITA JIEATEIIbHOCTH B MPOLIECCE pEeAM3alUl OCHOBHBIX
HaIpaBJIECHU BOCIUTATEIbHOM AEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMM  OOYyYaromIerocss KakK aKTUBHOTO H
OTBETCTBEHHOTO 4YJI€Ha POCCUUCKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX IIpaB M OOs3aHHOCTEH, YBa)XK€HHWE 3aKOHA U
PaBONOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOMU JESITEIILHOCTU TIPU CO3AAHUH YUEOHBIX MTPOEKTOB,
pelIeHNH Y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIMOJIHEHUH OUOJIOTHYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEIEATh COOCTBEHHYIO TIO3WIMIO I10 OTHOIICHUIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBACHSTH €€,

YyMEHUE YUYUTHIBAaTh B CBOMX  JEHCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIFOJIEH C pa3HBIMU YOSKICHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMHU U COITUATIBHBIM
MOJIOKECHUEM;

TOTOBHOCTh K COTPYIHMYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHUSI YYEOHBIX,
MO3HABATENIbHBIX W HCCIEOBATEIbCKUX 3aJa4, YBAXKUTEIBHOTO OTHOUIEHHWS K MHEHUIO
OTIMOHEHTOB TP OOCYX JICHUHM CIIOPHBIX BOMTPOCOB OMOJIOTHMUECKOTO COJEPIKAHMUS;

TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOU JESTEIBHOCTH;

2) NaTpMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUMCKOM TPAKJIAHCKOW HMISHTUYHOCTH, TAaTPUOTH3MA, YBAXKCHUS
K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mepes PoaumHON, ropaocTu 3a CBOM Kpau, CBORO
Ponuny, CBOM S3BIK U KYJIBTYPY, IPOLIJIOE U HACTOSIIEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K TMPUPOJHOMY HACIEAUID W MaMITHUKAM MPUPOAbL,
JTOCTUXEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJI POCCUMCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OHMOIOTHY, TOHUMAHUS 3HAYCHUS OMOJIOTHUHU B MTO3HAHUU 3aKOHOB MPHUPOJIBI, B )KU3HU YETIOBEKa
¥ COBPEMEHHOTO OOIIECTBA;



ujeiiHas  yOeKIEHHOCTh, TOTOBHOCTH K  CilyxeHuto u 3amure Oteuectna,
OTBETCTBEHHOCTb 32 €T0 CYIb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

OCO3HAHHUE JTYXOBHBIX LIECHHOCTEW POCCUUCKOTO HApOaa;

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTEISM, CO3JIAHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS [IEHHOCTEW CEMENHON KU3HU B COOTBETCTBUU C TPAAUIUSMH HApPOJIOB
Poccuun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIIOUAsi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHUN;

MOHUMAaHHE 3MOLIMOHAIIBHOTO BO3ACHCTBHS )KUBOM IPUPOIBI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIP@XXEHHUIO B Pa3HbIX BHUAAX HCKYCCTBAa, CTPEMJICHHE MPOSIBIISThH
Ka4eCTBa TBOPYECKON JTUUHOCTH;

5) ¢usnyeckoro BocHMTAHHUA, (GOPMHUPOBAHUS  KYJbTYPbl 310POBbS H
IMOIUOHAIBHOIO 0JIATOMOy U

MOHUMAaHUE U peanu3alus 30pOBOTO M 0€30MacHOro 00pasa KU3HU (3110POBOE MUTAHUE,
coOIoIeHne TUTUEHUYECKUX MPABUII U HOPM, COQTAHCUPOBAHHBIN PEXUM 3aHITHI M OTAbIXA,
perynspHas (Qu3nueckas aKTUBHOCTb), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHWE IICHHOCTH TMPaBWJI WHIWBUIYAIbHOTO M KOJUIGKTHBHOTO OE€30MacHOro
MOBEJEHUS B CUTYALUSX, YTPOKAIOIIMX 30POBBIO U )KU3HHU JIIOJEH;

OCO3HAHUE TOCJEICTBUM U HENPHUATUS BPEIHBIX MPUBBIUCK (YMOTPEOJICHUS aJIKOTOJIA,
HApKOTHKOB, KypEeHUSI);

6) Tpy10BOIr0 BOCIIUTAHHUS:

TOTOBHOCTB K TPY/Ly, 0OCO3HaHHE [IEHHOCTU MacTEepPCTBA, TPYAOI00ue;

FOTOBHOCTh K  AKTUBHOM  JICATEJIBHOCTA  TEXHOJOTMYECKOM M COLMAIIbHOM
HAPABIIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIIBHO BBITIONHATD
TaKyI0 JESATEIbHOCTD;

UHTEPEC K pa3auvHbIM cepaM mpodeccroHaTbHOU NEeATeTbHOCTH, YMEHHUE COBEpIIATh
OCO3HaHHBIN BBIOOP OyayIIei nmpodeccun u peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUM BCEU
KU3HU;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHHUKY JKU3HHU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBINICHUE YPOBHS AKOJOTHYECKOW KYJIBTYphI: MPUOOpPETEHHE OMbITa TUIAHUPOBAHUS
MOCTYIIKOB U OLIEHKH MX BO3MOKHBIX MOCJHEACTBUI JJIs1 OKPY’KAIOIIEH Cpebl;

OCO3HaHUE TI00ATBHOTO XapaKTepa SIKOJIOTUUECKUX MPOOIEM U MyTeH UX PeIICHUS;

CIIOCOOHOCTH MCIOJIb30BaTh MPUOOpPETaeMble NMPU U3yUYCHUHU OMOJIOTUU 3HAHUS U YMEHUS
P pelieHrur MnpoOseM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOIOINOIH30BaHUEM (COOIIONCHNE
MpaBWI MOBEICHUS B MPUPOAE, HANPABICHHBIX HA COXPAHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, IKOCUCTEM, OnOChephI);

AKTUBHO€ HENPUATHE ICUCTBUH, NMPUHOCAIIMX BPEI OKPYKAIOUIECH MPHUPOIHON Cpele,
yMEHHUE MPOTHO3UPOBATH HEOIATOMPUSITHBIC SKOJIOTHUUECKUE MOCIEACTBUS MPEANPUHUMAEMbIX
JIEUCTBUM U NIPEAOTBPALLATh UX;

HaJU4Yue Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJICHUS, 3KOJOTHUYECKOW KYJIBTYphI, OIBITa
NEATENIbHOCTH  JKOJOTMYECKOM HANpaBI€HHOCTH, YMEHHUS pPYKOBOJICTBOBATbCS HMH B
II03HABATEJIbHOM, KOMMYHMKAaTHUBHOM W COLMAJIBHOM IIPAKTUKE, TOTOBHOCTHM K YYacCTHUIO B
MPAKTUYECKOU JIEITEIIbHOCTH YKOJIOTHYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMHUPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd ¢ OOIIECTBEHHOW TIPAKTHUKHA, OCHOBAHHOTO Ha JHAJOre KyJbTYp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;



COBEPIICHCTBOBAHUE SI3bIKOBOM U YUTATEIBbCKOW KYJIBTYPbI KaK CPEACTBA B3aUMOJCUCTBHS
MEXTy JIOIbMU U TTO3HAHUSI MUPA;

NOHUMaHUe CcherupUK OMOJOTHMH KaK HAayKd, OCO3HaHUs €€ poiau B (HOpPMHPOBAHUU
palMOHAIBHOTO HAYYHOTO MBIIUICHHS], CO3/ITAHUH 1IEJIOCTHOTO MPEICTABICHUS 00 OKpY>KaroIemM
MUpE Kak O eIWHCTBE WPHUPONbI, YEJIOBEKa W OOIIecTBa, B TMO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEN 1 pelIeHnH Mpo0ieM COXpaHEeHUs MPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JIJIi COBPEMEHHOM NMBHIM3AIMU: 00€CIICUCHUS
HOBOTO YPOBHSI Pa3BUTHsI MEAUIIMHBI, CO3aHNE TMEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemartbh pecypcHbie TpOOJIeMbl PAa3BUTHS YEIOBEUECTBA, MOKUCKA MyTEeH BBIXO/A U3 MOOATBHBIX
HKOJIOTUYECKHUX MTPOOJIEM U 00ECTICUCHHUS Mepexo/ia K YCTOMUYNBOMY Pa3BUTHIO, PAIIMOHATIEHOMY
UCIIOJI30BAHUIO TIPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HH,

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTHYECKUX 3HAHWM B X MOBBIMICHUS 00IIen
KyJBTYpBl, €CT€CTBEHHO-HAyYHOM TPAMOTHOCTH, KaK COCTAaBHOW 4YacTH (YHKIMOHAIbHOU
TPaMOTHOCTH OOy4aromuxcs, GopMupyemMoit npu u3y4eHun OUOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TO3HAHUS, HMCIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh MOJMy4YaeMble 3HAHUA IS aHaIW3a W OOBSCHEHUS SIBICHUIMA
OKPYXAaIOIIEro MUpa M TPOUCXOASIIUX B HEM HM3MEHEHUH, YMEHHE JeliaTh 000CHOBAaHHBIC
3aKJIIOYCHHUS] HA OCHOBE HAy4HBIX (DAKTOB W HMEIOIIMXCS JaHHBIX C IEJbI0 TONyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTUYECKHE 3HAHUS IS PElICHUS
npo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTU HAy4YHOW NEATeNbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO U
UCCIIeIOBATENIbCKYIO IEITEIbHOCTh MHIUBUYaIbHO U B TPYTIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO W CaMOOOPasOBaHHIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM MO OHOJOTMM B COOTBETCTBUM C >KU3HECHHBIMH
NOTPEeOHOCTIMHU.

METAINIPEJIMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble pe3yabTaThl OCBOCHHS ydeOHOro mpeamera «buoiorus» BKIIIOUAOT:
3HaUUMbIC 11 (POPMHPOBAHHWS MHMPOBO33PEHHS OOYyYArOMIUXCS  MEXKIUCIUIUTMHAPHBIC
(MeXTIpeIMETHBIC) OOIICHAYYHBIC IMOHSTHS, OTPAXKAIOIIHME IIEJIOCTHOCTh HAyYHOM KapTUHBI
MHpa ¥ CHeIU(UKYy METOJ0B IMO3HAHHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEPTHS, SBJICHHUE, MPOIECC, CUCTEMa, HaydHbIH (haKT, MPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, UCCJIeAOBaHUE, HAOMIOIEHUE, HW3MEPEHUE, JKCIIEPUMEHT U JIPYTUX),
YHUBEpCAJIbHbIC y4eOHbIe JEeUCTBUSA (ITO3HABAaTEIbHBIC, KOMMYHUKATHUBHBIC, PETYISITUBHBIC),
obOecnieunBatome  QopmupoBaHue  (YHKIMOHAIBHOW  TPAMOTHOCTHM M COIMAIBHOM
KOMIIETEHIIUK  OOyYarolIuXcs, CIIOCOOHOCTh OOYYaroOIIMXCS HCIOJIb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHYECKNE 3HAHUS M YHHUBEPCaAJIbHbIE y4eOHBIC JEHCTBHUS B
II03HABATEIIBHOM U COLUATILHOM ITPAKTHKE.

MeranpenMeTHble pe3yabTaThl OCBOCHHS IMPOTPAMMBI CpPEAHEro oOIero oOpa3oBaHUs
JTOJDKHBI OTPaXKaTh:

OgBiajieHNe YHUBEPCAJTbHBIMH YUeOHBIMM NO3HABATEIbHBIMM JIeCTBUSIMU:

1) 6a3oBbIe JJOrMYeCKHe eHCTBHS:

CaMOCTOSITeNIbHO (POopMyNIMpOBaTh M aKTyaJIU3UPOBaATh MpobJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIONIb30BaTh TIPM OCBOCHUW 3HAHMK MNPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHAJIN3a,
CUHTE3a, CpaBHEHHUs, KiIacCHUpUKaluu, OOOOIIEHMS), PACKPBIBATh CMBICI OHOJIOTHYECKUX
MOHSATUH (BBIJICTATh UX XapaKTEPHbIC MPU3HAKHU, YCTAaHABINBATD CBS3H C IPYTUMH TOHATUSIMM);

OTPENCNATh IEHM JICITEIBbHOCTH, 3ajJaBas IMapaMeTpbl U KPUTEPUH HUX JOCTHXKCHHS,
COOTHOCHTB PE3yJIbTaThl ICITCIIBHOCTH C TTOCTABJICHHBIMH IICIISIMU;

WCIIONIb30BaTh OHOJIOTHYECKUE TIOHATHUS JiJIi OOBSICHEHUS (PAKTOB W SBIICHHH >KUBOM
TIPUPO/IBI;

CTPOUTH JIOTUYECKUE PaCCYXXJICeHHS (MHAYKTUBHBIC, JCAYKTUBHBIC, II0 AaHAJOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEUHS B pPAacCMATPUBACMBIX SIBIICHUSIX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJIFOUCHHS;



MPUMEHSTh CXEMHO-MOJICIIbHBIE CPEJCTBA I MPEICTaBICHUS CYIIECTBEHHBIX CBSI3CH U
OTHOIICHUI B M3y4aeMbIX OMOJIOTUYECKHX OOBEKTaX, a TaKkKe MPOTHBOPEUYMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3IUYHBIX HH(GOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IJIaH pelIeHUs MPOOIEMBbI C YUETOM aHaTU3a UMEIOIUXCS MaTepUabHbIX
U HEMaTepuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIHLHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISM,
OIICHUBATh PUCKH MOCIEACTBUHN JACSITEIbHOCTH;

KOOPIAUHUPOBATh M BBIMOIHATH PAaOOTy B YCJIOBHSX pEaJbHOTO, BHUPTYyaJIIbHOTO U
KOMOWHHPOBAaHHOTO B3aUMOJICHCTBHSI;

pa3BUBATh KPEAaTUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCJIEI0BATEIbLCKHE 1eCTBUS:

BJIQ/IETh HABBIKAMU Y4EOHO-UCCIIEAO0BATEIHCKOM U MPOCKTHOW JEATEIHHOCTH, HaBBIKAMU
pasperieHus: mpodiieM, ClIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TOMCKY METOJIOB
pEIIeHHs MPAKTUYECKUX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB ITO3HAHMSI,;

UCIIOJIb30BaTh Pa3NIMYHbIC BUABI JEATEILHOCTH MO TOJYyYEHHUIO HOBOTO 3HAHUS, €r0
WHTEPIPETALNU, TPEOOPa30BAHUIO M TMIPUMEHEHHUIO B YUCOHBIX CHUTYyaIlUsX, B TOM YHCJE MPHU
CO3/IaHUH YYEOHBIX U COIMATBLHBIX MTPOEKTOB;

dbopMUpOBaTh HAYYHBIN TUIl MBIIUICHUS, BIaJI€Th HAYYHON TEPMUHOIOTUEH, KIIFOUYEBBIMU
MOHATUSMHU U METOJAMU;

CTaBUTh M (POPMYIHpPOBaThH COOCTBEHHBIE 3aJlaull B 0Opa30BaTEIbHON NESITCIHPHOCTH M
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3M U aKTyaJU3UpOBaTh 3aj]ady, BBIJIBUTaTh
TUNoTe3y €€ pelIeHHs, HaXOAWTh apryMEHThI IS JIOKa3aTeIbCTBA CBOMX YTBEPXKIACHHIA,
3a/1aBaTh MapamMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOA€ peIIeHUs 3aJadd Pe3ybTaTbl, KPUTHYECKU
OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCJIOBHSIX;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IIEJICHANPABICHHBIN MOUCK TMEpPeHoca CPEeACTB M CIOCOOOB JCHCTBUS B
po¢€CCHOHANIBHYIO CPEY;

yMETh TEPEHOCHTh 3HAaHMUS B  T[IO3HABATEIBHYIO W  MPAKTUYECKYI0  OO0IacTH
KU3ZHENIEATETLHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJCH, MpeJiaraTh OpPUTHHAIbHBIC TOAXOAbl W PEIICHHS, CTaBUTh
poOJIeMbl U 33J1a4u, JOITYCKAIOIINUE aJTbTePHATUBHBIE PEIICHNUS.

3) pab6ora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3UYHBIX HMCTOYHUKAX WH(OpMaIuu (TEKCTe y4eOHOTo mocoOus,
HAyYHO-TIOMYJISIPHON JIUTEpaType, OMOIOTMYECKUX CIOBAPAX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTre), aHAIM3UPOBATh WHOOPMAIMIO PA3IUYHBIX BHUIOB H (POpM
IPE/ICTaBIICHU S, KPUTUYECKH OIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTHUBOPEUNBOCTH;

dbopMynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHBIE METONbI TpPHU TMOUCKE U OTOOpe
ouonoruveckoit uHPopmaIuu, HeoOX0IUMOM /IJIsl BHITIOTHEHUS Y4eOHbIX 3a/1a4;

npuoOpeTarh OMBIT HCIONB30BAaHUS WHOOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEPIIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3JTMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTUMANBHYIO (OpMY TMpeAcTaBieHHUs] OUOIOTHYECKON
uHpopmanmu (CXembl, TpaduKy, TUarpaMMbl, TAOIUIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAyYHBIA S3BbIK B KauyeCTBE CpEACTBA MpPU paboTe ¢ OUOJIOTHYeCcKOn
uH(pOpMaIIMEH: MPUMEHATh XUMHYECKHEe, (PU3NYECKUE U MaTeMaTUueCKUe 3HAKU U CUMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKIATypy, HCIIOIb30BaTh M IPEoOpa3oBbIBATh 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISTHOCTH;

BJIQJICTh HAaBBIKAMHM pACIIO3HABAHWS M 3alIUThl  WHOOpPMAKKM, HUHPOPMAITMOHHON
0€30MacHOCTH TUYHOCTH.

Ogi1aieHNe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUAMM:

1) oO1enme:

OCYIIECTBIISATh KOMMYHHKAIIUU BO BCEX cpepax *KU3HMU, aKTUBHO Y4acCTBOBATh B JUAJIOTE
WIH JUCKYCCHH TIO CYIIECTBY OOCYKJIaeMOi TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BHICKA3bIBAThH
CYXKJICHUS OTHOCUTEIHLHO BBINIOJIHCHUS TpeIaraéMoi 3ajaud, YYUTHIBATh HMHTEPECHl H
COTJIACOBAaHHOCTH MO3UIIUN JPYTUX YYACTHUKOB JTUAJIOTa WM TUCKYCCUN);



pacno3HaBaTh HEBepOAJIbHBIE CpEICTBAa OOIEHWS, MOHUMAaTh 3HAUYEHUE COIHMATBHBIX
3HAKOB, MPEANOCHIIIOK BOZHUKHOBEHUS! KOH(IMKTHBIX CUTYaIllUid, YMETh CMATYATh KOHMIUKTHI
U BECTHU MEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIICHHS W B3aWMOJCUCTBUS, NMOHUMATh HAMEpPEHUs
JPYTHUX JIIONIEH, MPOSBIATh YBAKUTEILHOE OTHOIICHUE K COOECENHUKY U B KOPPEKTHOM (hopme
dbopMyIUpOBaTh CBOM BO3PAKCHHUS;

Pa3BEPHYTO W JIOTUYHO U3JIAaraTh CBOIO TOYKY 3PEHUSI C HUCIOJb30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAasl 1esITeJIbHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHAUBHUAYyaIbHOU pabOTHl Mpu
perieHn OMOJIOTUYECKON TTPOOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh MPUMEHEHHUSI TPYTIOBBIX
¢dbopM B3auMOIEHCTBUSI IPU PEIICHUH YICOHOMU 3a1auH;

BBIOMpATh TEMaTHUKy W METONbI COBMECTHBIX JEUCTBHM C y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YJIeHA KOJUIEKTHBA,;

OPUHUMATh 1€TM COBMECTHOM JI€ATeNbHOCTH, OPraHU30BBIBATh M KOOPAMHUPOBATH
JEUCTBUSL N0 €€ NOCTHXKECHUIO: COCTAaBIAThH IUIAH JIEVCTBUH, PACHpElEATh POJIUA C YUYETOM
MHEHUN y4aCTHHUKOB, 00CYKJIaTh Pe3y/IbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaY€CTBO CBOETO BKJIAaJa U KaKIOTO YYaCTHHKA KOMAaHJbl B OOIIUN pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

mpensiaratb HOBBIC MPOEKTHI, OICHUBATh WJCU C TO3UIIMU HOBU3HBI, OPUTHMHAIBHOCTH,
MIPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIISATh TO3UTHUBHOE CTPATETHYECKOE IIOBEJACHUE B PA3IUYHBIX CUTYaIMsIX,
MPOSIBIISITH TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATHBHBIM.

Ogi1ajieHNe YHUBEPCAJIbHBIMH PEryJIATUBHBIMU 1eHCTBUAMM:

1) camoopranusanus:

UCIOJIb30BaTh OHMOJOTUYECKHE 3HAHUS JJIsl BBISABICHHS MPOOJIEM M UX pEHICHUs B
KU3HEHHBIX M YUYCOHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 1€JIE€BbIE U CMBICIIOBbIE YCTAHOBKHA B CBOUX
JEUCTBUAX M TMOCTYNKaxX MO OTHOIICHHWIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBIO U 3J0POBBIO
OKPYXKaloluX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATEIBHYIO NESITEIbHOCTh, BBISIBISITH MPOOIEMBI,
CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIC 3aJadyud B 0Opa30BaTCIbHOM JEATCIBHOCTH M
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEIILHO COCTaBIIATH TUIAH PEIICHUS TPOOJIEMBI C YYETOM MMEIOIINXCST PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEITOUYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacCHIMPATh paMKH Y4EOHOTO MPEIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JIeJiaTh 0CO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CI10co0CTBOBaTh (POPMUPOBAHUIO M TIPOSBICHUIO MIMPOKOW PYINLMK B Pa3HBIX 00IACTIX
3HAHM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJbTYPHBIM YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTH, OIICHUBAThH
COOTBETCTBHE PE3YJIbTATOB ILIETISIM;

BJIa/IETh HABBIKAMU MTO3HABATEIHHOU PEe(IICKCHH KaK OCO3HAHMSI COBEPIIIAEMbIX JNEHCTBUN
U MBICIUTENbHBIX TMPOIIECCOB, WX PE3yJAbTaTOB M OCHOBAaHUM, HCIONbH30BaTh MPUEMBI
pedrexcuu A OIEHKH CUTYaIllH, BBIOOpa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHS TI0 UX CHIDKCHHUIO;

MPUHUMATh MOTUBBI M apTYMEHTHI APYTUX MIPH aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsATHE ce0sl M APYTUX:

NpUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTYMEHTHI APYTUX TIPH aHAIIN3€ PE3YJIbTATOB JIEATEILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C TIO3UITUHU JAPYTOTO YEJIOBEKa.



INPEJMETHBIE PE3YJIBTATbBI

[IpenmeTtHbie pe3ynbrarhl ocBoeHus nporpammbl COO no O6uonoruu Ha 0a30BOM ypOBHE
BKJIIOHAIOT cnienupuyueckue aias yueOHoro npeamera «buonorus» HaydHble 3HAHUSL, YMEHUS U
crocoObl JEHCTBUM N0 OCBOEHUIO, HMHTEPIpETAlMd M MpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESTeTLHOCTH 10 TOTYYSHHIO HOBOTO 3HAHHS W MPUMEHEHHUIO 3HAHUHM B Pa3IMYHBIX y4eOHBIX
CUTyalllsiX, a TaKXkKe B pEaNbHBIX >KU3HCHHBIX CHUTYaIlUsX, CBSI3aHHBIX C Ouomorueil. B
IpOrpaMMe NpPeaMETHBIE Pe3yJIbTaThl IPEICTABIEHBI 10 TOAaM 00yUYEeHUS.

[IpenmeTHble pe3ynabTaTbl OCBOEHMS yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMM O MECTE€ M POJIM OMOJIOTHHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA U
HAyYHOTO MUPOBO33PEHHUSI, O BKJIAJI€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B PA3BUTHE
ouonoruu, GyHKIIMOHATBHON TPAMOTHOCTH YEJIOBEKa JJIs PEIICHUS )KU3HECHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHUE OMOIOTUYECKUX TEPMHUHOB U TIOHSATHH: KU3HbB, KIIETKA,
opraHu3M, Meradonu3sM (0OMEH BeHeCTB M MpeBpallleHue HHEPruM), TrOMeocTas
(camoperynsiusi), YpOBHEBas OpraHu3alusi KUBbIX CHCTEM, CaMOBOCHIPOHU3BEICHUE
(penpoayKuus), HaCJIE€ACTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jararb OWOJIOTMYECKHE TeOpUH (KJIETOYHAs, XPOMOCOMHAs, MYTAllMOHHAasd,
LHEHTpaJbHasl J0rMa MOoJeKyJsipHoil Ouonorum), 3akonsl (I. Menaensa, T. Moprana, H. W.
BaBunoBa) u yueHus (0 IEHTpaX MHOTOOOpa3us M MPOUCXOKIECHUS KyIbTypHBIX pacTeHuit H.
W. BaBunosa), onpeaensTb TpaHUIbl UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIIAJIETh METOAAMH HAYyYHOTO MO3HAHUS B OMOJIOTMH: HAONIOEHHWE M ONUCAHUE
KUBBIX CHCTEM, IMPOLIECCOB M SBJICHUI, OpraHu3aluss W MPOBEICHUE OMOJOTHYECKOTO
OKCIIEPUMEHTA, BBIJIBIDKEHUE THIIOTE3bl, BBIABICHHUE 3aBHCHUMOCTH MEXIY HCCIETyEeMbIMU
BEIMUYMHAMH, OOBSICHEHHE TMONyYEHHBIX PE3ylbTaTOB, WCIOIB30BAHHBIX HAyYHBIX TMOHSTHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BHIBOABI HA OCHOBAHHH IMOTyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U IYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEIECTB
U MPEBpALICHUS] SHEPTUU B KJIETKe, (DOTOCHHTE3a, MIIACTUYECKOTO U IHEPreTUHIECKOro 0OMeHa,
XEMOCHHTE3a, MUT03a, ME03a, OIJIOJOTBOPEHUS, PA3MHOKECHUS, UHANBUIYAIbHOTO Pa3BUTHS
opranu3ma (OHTOTeHe3);

yYMEHHE MPUMEHSTH MOTYYCHHbIC 3HAHUS I OOBSCHEHHUS OMOIOTHMYECKHUX MPOIECCOB U
SABIICHUHM, NS TPHUHATHS TNPAKTUYSCKUX PEHICHHH B TMOBCEIHEBHON KH3HU C IENBIO
oOecrieueHusi 6€30MaCHOCTH CBOETO 3/I0POBbS U 370POBBSI OKPYKAIOIIUX JIFOJEH, COOMIOIECHUS
HOPM T'PaMOTHOTO MOBEACHHS B OKPY’KAIOIIECH MPUPOAHON Cpelie, TOHUMAHKE HEOOXOAUMOCTH
UCIIOJIb30BAHMS JOCTHIKEHUI COBPEMEHHOW OMOJIOTMM UM OMOTEXHOJOTHM JJIs palliOHAIbHOTO
IPUPOIONIOSIb30BAHMS;

YMEHUE pelarb 3JIeMEHTapHble TEeHETHUYECKHE 3aJayd Ha MOHO- M JUTHOpUIHOE
CKpelIMBaHuE, CLIEIJICHHOE HAClIEJOBAaHUE, COCTABIISTH CXEMbl MOHOTMOPHUIHOTO CKPEUIUBAHUS
JUTSI IPEACKA3aHMsl HACJIeJOBaHUSI IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJHATH JTA0OOPATOPHBIE M MPAKTHYECKUE padOThI, COONIONATh MpaBuia MpH
pabote ¢ yueOHBIM U J1JabOpaTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTUYECKHU OLIEHWBATh W HHTEPIPETHPOBATh HHQPOPMAIMIO OHMOJOTHYECKOTO
COJIEP’KAaHMSI, BKJIIOYAIOIIYIO ICEBIOHAYYHbIE 3HAHMUS W3 PA3JIMYHBIX MCTOYHUKOB (CpencTBa
MaccoBO# MH(OPMAIINH, HAYYHO-TIOMY SIPHBIE MaTepUabl), STHUECKHE aCTIeKThl COBPEMEHHBIX
UCCJIeIOBaHUM B OMOJIOTUH, MEAUIIMHE, ONOTEXHOJIOTHH;

yMEHHE CO3/7aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIeHUs, 00001
OMONOrMYEeCKyl0 HWH(OpPMAIMI0 U3 HECKOJIbKUX HCTOYHMKOB, TI'PAMOTHO HCIOJb30BaTh
NOHATUIHBIN anmapar OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHHMsS ydyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHMM O MECTE€ M POJIM OMOJOTHHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA U
HAy4YHOTO MUPOBO33PEHHUS, O BKIIAJI€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B PA3BUTHE
ouonoruu, GyHKIIMOHATBHON TPAMOTHOCTH YEJIOBEKa JJIs PEIICHUS )KU3HECHHBIX 3a/1a4;

YMEHHE PACKpPHIBATh CO/IEPKaHNEe OMOIOTMUECKUX TEPMUHOB M MOHSATHI: BUJI, OIS,
reHO(OH, OHBOJIONHUS, ABUXKYIIME CUJIbI ((aKTOphl) HBOJNIOLUM, MPUCTOCOOIECHHOCTD



OpraHu3MOB, BHJI000pa30BaHUE, JKOJOTHYECKHE (PAKTOPBI, HSKOCHUCTEMA, MPOMYLICHTHI,
KOHCYMEHTBI, PEIYIIEHTHI, LIETIH MUTAHUS, SKOJIOTUYECcKasi MUpaMuia, OuoreoreHos, onocdepa;

yMEHHE Wu3Jaratb Ouosornueckue Teopun (dBomtonmonHas teopus Y. JlapBuHa,
CUHTETHUYECKasi TEOpHUs HBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacta K.
M. Bapa, yepenoBanus IMaBHBIX HampasieHU u nmyteil spomtounn A. H. CeBeprioBa, yueHus o
ounocdepe B. 1. BepHasckoro), onpenensaT rpaHUIIBI UX MPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOAAMH HAYyYHOTO MO3HAHHUS B OWMOJIOTMH: HAONIOIEHHWE M OMUCAaHUE
KUBBIX CHCTE€M, IIPOIIECCOB W SBJICHHM, OpraHu3aiusi W TPOBEICHHUE OMOJIOTUYECKOTO
OKCIIEPUMEHTA, BBIJIBUKCHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKIY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSICHEHUE TMOJYYEHHBIX PE3yJbTaToOB, MCIOIH30BAHHBIX HAYYHBIX MOHSTHM,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BHIBOABI HA OCHOBAHUH TOJTYUYEHHBIX PE3yJIbTaTOB;

yYMEHHE BBIJICNATH CYIIECTBEHHBIC MMPU3HAKU CTPOCHUSI OMOJIOTHUECKUX OOBEKTOB: BUJIOB,
NOMYJISIIUKM, TMPOMYIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OHOTEOIEHO30B U JKOCHCTEM,
OCOOEHHOCTH  TPOILIECCOB:  HACIEJICTBEHHOM HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOODA,
BUI000pa30BaHusl, MPUCITIOCOOICHHOCTH OPTraHU3MOB, JIEHCTBUS IKOJOTUYECKUX (PAKTOPOB HA
OpraHu3Mbl, IIEPEHOCA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEIIECTB M OMOTCOXMMHUYECKUX IIMKIIOB B
ounocdepe;

yMEHHUE TMPUMEHSTH MOIyYCHHbIC 3HAHUS JUIsl OOBSICHEHUSI OMOJIOTMYECKUX MPOIECCOB U
ABJICHUW, JJI1 TPUHATUSA IPAKTUYECKUX PELNICHWM B TOBCEIHEBHOW JMKHU3HU C LEJBIO
obecrieueHusi 6€30MACHOCTH CBOETO 3/I0OPOBbS U 3JI0POBBSI OKPYKAIOIIUX JIFONIEH, COOTIONCHUS
HOPM TPaMOTHOTO TIOBEJICHHS B OKPY>KAOIIECH MPUPOAHON Cpelie, MTOHUMAaHUE HEOOXOAMMOCTH
UCIIOJIb30BaHUS JTOCTHKEHUN COBPEMEHHOM ouonoruu TUTSI PaIMOHAIBHOTO
PUPOIOTIONIE30BAHMS,;

yMEHHUE peliarh dJIeMEHTapHbIe OMOJIOTMYECKUE 3aJaud, COCTAaBJISATh CXEMbI MEepeHoca
BEILIECTB U DHEPTHUH B HKOCUCTEMAX (LENU MUTAHUA);

yYMEHHUE BBHITIONHATH JTA0OPATOPHBIE M MPAKTUYECKHUE padOThI, COOMIONATh MpaBuia MpH
pabote ¢ yueOHBIM U Ta0OPaTOPHBIM 00OPYIOBAHUEM;

yMEHUE KPUTUYECKH OIEHWBAaTh M WHTEPHPETUPOBATh HH(OpMAINIO OMOIOTHYECKOTO
COJIEp’KaHMsI, BKJIIOUAIOIIYIO TICEBIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX MCTOYHUKOB (CpencTBa
MaccoBOM WH(MOpPMAINK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpuBaTh TIIOOATbHBIC
DKOJIOTUYECKHE TPOOJIEMbI COBPEMEHHOCTH, (OPMHUPOBATh 1O OTHOIIEHHWIO K HHUM
COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO3/7aBaTh COOCTBEHHbIC IHCbMEHHBIE M YCTHBIE COOOIICHUS, 00001Ias
OMONOTHYEeCKyl0 HWH(OpPMAIMI0 U3 HECKOJIBKUX HWCTOYHUKOB, TPAMOTHO HCIOJIB30BaTh
MOHATUIHBIN armapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
Noe KoauuecTBo yacoB
DJIeKTpOHHbIe (LH(pPOBHIE)
n/ HaumeHoBaHUe pa3/iesioB M TeM MPOrPaMMBbl Koutpoabubie | IlpakTHueckue
Bcero o0pa3oBare/ibHbIE pecypcChl
n padoTsbI padoThI
1 buonorus kak Hayka 2 0.5 bubnuoteka IIOK https://m.edsoo.ru/7f41c292
2 JKuBbIE CUCTEMBI M X OpraHu3aIus 1 bu6nuoreka LOK https://m.edsoo.ru/7f41¢292
3 XHUMHUECKUN COCTAB U CTPOEHUE KIETKU 8 1 bubnuoteka IIOK https://m.edsoo.ru/7f41c292
4 KuzneneaTenbHOCTD KIETKHU 6 bubnuoreka LIOK https://m.edsoo.ru/7f41¢292
Pa3mHoOXeHHE 1 MHANMBUYaIbHOS PA3BUTHE
5 AMBHAY P 5 1 bubnmoreka ITOK https://m.edsoo.ru/7f41¢292
OpraHU3MOB
HacneacTBeHHOCTh M UBMEHUNBOCTD
6 A 8 1.5 bubnmoreka [IOK https://m.edsoo.ru/7f41¢292
OpPraHH3MOB
7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHU 3 bubnunoreka IHOK https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE Bpems 1 bubnnoreka ITOK https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 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 KUIIACC

Koau4yecTBo 4acoB

Ne HaunMenoBaHnue pa3jaejioB U TeM JJIeKTPOHHBIE (HH(POBHIE)
KonTpoabHbl IIpakTHyeckue
n/n | MporpaMmal Bcero o0pa3oBare/ibHbIE PeCypChl
e padoTbI padoTsI
1 DBOJIOIMOHHAS OMOJIOTHS 9 1 bubmuoteka IIOK https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE )KM3HU Ha 3emiie 9 0.5 bubmuoteka IIOK https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl 1 OKpYXKaroIias cpeia 5 1 bubmuoteka IIOK https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa M SKOJOTHICCKHE CHCTEMBbI 9 bubanoreka [HOK https://m.edsoo.ru/7f41cc74
5 PesepBHOE BpeMmst 2 bubanoreka [1OK https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 34 0 )5

[TPOTPAMME
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HHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Kou-Bo
Ne Tema ypoka €ACOB Jlara DJIEKTPOHHBIE M (pOBHIE
n/n oOpa3oBare/ibHbIE pecypchl
Bcero
bubnuoreka [IOK
1 buosnorus B cucreme Hayk 1 https://m.edso0.1u/863e6122
https://m.edsoo.ru/863e632a
MeTopl TO3HAHUS )KUBOU MPUPOJIBI.

) [Tpaktuueckas padora Ne 1 «Mcnonbp3oBanue 1 bubnuorexa LHOK
pa3IUYHBIX METONOB IIPU U3YYECHUU https://m.edsoo.ru/863e6122
OMOIIOTHUYECKUX 00BEKTOBY

3 buonornyeckue cuctemsl, IPOLECCH U UX 1 bu6nuorexa LHOK
H3YYCHHE https://m.edso0.ru/863e6564

4 XumMuueckui coctaB kieTku. Bona u 1 bubamoreka [IOK
MHHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674¢

bubaunoreka [IOK

5 benku. CocTtaB u crpoeHue 6€IKOB 1 hitps://m.edsoo r/86366b72
depMeHTHl — OMOIIOTMYECKHUE KaTalu3aTophI.

6 Jlabopatopnas padota Ne 1 «3yuenne | bubnmnoreka [IOK
KaTaJIUTUYECKOU aKTUBHOCTH (pepMEHTOB (Ha https://m.edsoo.ru/863e6b72
IIpUMEepe aMHJIa3bl WK KaTaJiasbl)»

bubmoreka [IOK

/ YraeBozst. Jlumm et ! https://m.eds00.ru/863e6870

bubnuoreka [IOK

8 Hyxnensosbie kucnors. AT® ! https://m.edsoo.ru/863e6d5c

9 Hcropust 1 METOBI N3YYEHHUS KIETKU. 1 bubmnorexka LIOK
Knetounas teopus https://m.edsoo.ru/863e6e88

10 KiteTka Kak 11eJ10CTHas )KMBasi CUCTEMA 1
CTpoeHue 7yKapuOTUYECKOU KIIETKH.

JlaGopatopnas padota Ne 2 «3yuenne Bubnuoreka [IOK

11 CTPOCHHS KJIETOK PACTCHHM, )KUBOTHBIX, TPUOOB 1 https://m.eds00.ru/863e6ft0
u 6aKkTepuil oA MUKPOCKOIIOM Ha TOTOBBIX https://m.edsoo.ru/863e716¢
MUKpOIIpenaparax u uX ONUCaHUE»

bubmuoreka [IOK

12 Obmen BemiecTs un MeTa0oH3M ! https://m.edsoo.ru/863e766¢

bubaunoreka [IOK

13 PotocuHtes. XemocuHes ! https://m.eds00.ru/863e¢7c98

. bubmoreka [IOK

14 JHeprerureciHii oOmeH ! https://m.edsoo.ru/863e7aae
JKu3HeHHBIN HUKI KIeTKU. JleneHne KIeTKu.

15 Muro3. Jlaboparopnas padota Ne 3 1 bubmmorexa [IOK
«HaoOmronenrne MuTO3a B KJIETKaX KOHUYUKA https://m.edsoo.ru/863e7dc4
KOpEIIIKa JyKa Ha TOTOBBIX MUKpOIIpenaparax»

16 buocunTes 6enka. Peakiius MaTpuyHOTO 1 bubnuoteka [IOK



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
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CUHTE3A https://m.edsoo.ru/863e796¢
bubmoreka [IOK
17 Tpascasins — bnocures benxa https://m.edsoo.ru/863e796¢
18 HexkneTtounsie popMbl )KM3HU — BUPYCHI bu6morexa IOK
https://m.edsoo.1u/863e7540
bubmoreka [IOK
19 @opMBI pa3MHOKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnunoreka [IOK
20 Meiios https://m.edsoo.ru/863e7{4a
OO6pa3oBanue 1 pa3BUTHE MOJOBBIX KJIETOK.
21 OmnonorBopenue. Jlaboparopnast padora Ne 4 bubmmoreka [IOK
«3yueHne CTpOCHUS MOJTOBBIX KIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOIIpENapaTax»
22 WNuauBHyanbHOE pa3BUTHE OPTraHU3MOB bubmmorexa LIOK
https://m.edsoo0.ru/863e8436
” I'eHeTrKa — HayKa O HaCJIEICTBEHHOCTH U bubmuorexa [IOK
W3MEHYNBOCTH https://m.edsoo.1u/863e8612
24 3aKOHOMEPHOCTH HACJIEIOBaHUS TTPU3HAKOB. bu6nuotexa [IOK
MOHOTHOPHJTHOE CKPEITUBAHUE https://m.edsoo.ru/863e8878
)5 JurubpumHoe ckpenBaHue. 3aKoH bubanoreka [IOK
HE3aBUCUMOI0 HACJIEIOBAHNS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CleruieHHOe HaceI0BaHUE TTPU3HAKOB.
JlaboparopHas pabora Ne 5 «3yuenue
26 pe3ynbTaTOB MOHOTMOPUAHOTO U TUTHOPUIHOTO bromorexa [IOK
https://m.edsoo.ru/863e8c60
CKpENIMBAHUS Y IPO30(UITBI HA TOTOBBIX
MHUKpOTIpenapaTax
I'enetnka mona. HacinenoBanue npu3HaKoB, bubnuoreka [IOK
27
CLIEIUICHHBIX C TTOJIOM https://m.edsoo.1u/863e8c60
N3menunBocTh. HenacnencrBenHas
W3MEHYMBOCTh. JIJabopaTopHas pabora Ne 6.
28 N3ydyenne moauukamoHHON U3MEHYHBOCTH, bubmnorexa [IOK
https://m.edsoo.ru/863e8efe
MIOCTPOCHHUE BAPUALIMOHHOIO Psiia U
BapUALlMOHHON KPUBOI»
HacnenctBennast usmeHunBocTh. JlaboparopHas
29 pabora Ne 7. «AHanu3 MyTarui y 1po30Quibl bubmmorexa [TOK
https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOINpENnapaTax»
bubmoreka [IOK
30 Tenernia wenoeka https://m.edsoo.ru/863e8d78
PesepBHbIii ypok. O600IIeHNE TIO TeMe
31 «HacnencTBeHHOCTh U UBMEHYMBOCTh
OpraHU3MOBY
32 Cenexius Kak HayKa U Mpouece bubmorexa IOK
https://m.edsoo.1u/863¢9214
1 Metonbl U TOCTUKEHUS CETIEKIIUN PACTEHHUN 1 bubmmoreka [IOK
JKUBOTHBIX https://m.edsoo0.ru/863e9214
34 buoTtexHoI0r1s Kak 0Tpaciib MPOU3BOACTBA bubanoreka [IOK
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https://m.edso00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME
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11 KUIACC

Kou-Bo JJIeKTPOHHbIE
Ne Tema ypoka 4acoB Jlata nudposbie
n/n oOpa3oBareJibHbIE
Bcero
pecypcsl

1 DBOJIIOLUS U METOJIbI €€ U3yUeHUS 1 bummorexa [JOK
https://m.edsoo.ru/863ea20e

2 Hcropust pa3BUTHS IPEACTABICHUH 00 BOJIOIMH 1 butnmorexa [OK
https://m.eds00.ru/863e¢9570
bu6muoreka [IOK

3 Mukpoososmions ! https://m.edsoo.ru/863e9¢cle

[Monynsiuus Kak 3JieMEHTapHas €IMHULA BUIA U

4 sBomoruu. Jlaboparopuast pabora Ne 1 «CpaBHeHune 1 bubmmorexa [JOK

https://m.edsoo.1u/863e99c6
BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPHIO)
5 JIBroKyIme cuitbl (37eMeHTapHbIe (PAKTOPHI) IBOIOIIUN 1 bubmorexa LOK
https://m.edsoo.ru/863e9da4
N bubmoreka [IOK
6 EctectBenHblit 0TOOP U €ro GopMbI 1 httns:/m.edsoo ru/863e9ed0
Pesynbrarsl 5BOMIONMH: IPUCTIOCOOIEHHOCTD
OpraHu3MOB U BU000pazoBanue. JlaboparopHas padora bubmuorexa [IOK
7 . 1
Ne 2 «Onmcanue npucrocoOIeHHOCTH OpraHu3Ma U eé https://m.edsoo.ru/863e9fde
OTHOCHUTEIILHOTO XapaKTepay

8 Hampasnenus u myTy MakpO3BOIIOLUN 1 bubmorexa HOK
https://m.edsoo.ru/863e9cle

9 HeobparnMocTh IBOTIOIINHT 1

10 HcTopus xu3Hu Ha 3eMiie M METOJIbI €€ N3YUEHUSI 1

11 I'unoTre3bl MPOUCXOXKICHUS KU3HU HA 3eMJie 1 Bubmorexa OK
https://m.edsoo.ru/863easSab6

12 PazButue xu3Hu Ha 3emMIie 10 3paM U epuoaam 1 bubmorera HOK
https://m.edsoo.ru/863eabbe

OcCHOBHBIE 3TaIlbl BOJIIOIIMU PACTUTEIBHOTO U

13 #uBoTHOTO Mupa. [IpakTrueckas padora Ne 1 | bubnuorexa LIOK
«M3yueHne UCKONaeMbIX OCTAaTKOB PACTEHHUN U https://m.edsoo.ru/863ea8bc
YKUBOTHBIX B KOJUTCKITHSIX)

14 CoBpeMeHHas cucTeMa OpraHn4ecKoro Mupa 1 butmmorexa [JOK
https://m.edsoo.ru/863ea48e
bubnuoreka LIOK

15 DBOJIONNS YeJIOBEKa (AHTPOIIOTEHE3) 1 hits://m.edsoo. ru/363eac2c
bubmuoreka [IOK

16 JIBroxymme cuitbl ((pakTophl) aHTPOTIOTEHE3A 1 hits://m.edsoo.ru/863cadd4

17 OCHOBHBIE CTaIUN DBOJIOILUN YEIOBEKA 1

18 UenoBeyeckue packl U MPUPOIHBIEC a1allTallud Y€I0BEeKa 1 bubmorexa HOK
https://m.edsoo.ru/863eaca?

19 PezepHblit ypok. O0o0meHue no reme |

«BO3HUKHOBEHWE U PA3BUTHE KU3HHU HA 3EMJIE)
20 DKoJIorusi Kak HaykKa 1
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bubmoreka [IOK

21 C 0 1
peabl OOUTaHUS U SKOJIOTMUYECKUE (PaKTOPBI httos://m_edsoo r/863cafec
Abuornueckue paxtopsl. JlaboparopHas padora Ne 3.
” «Mopdonornueckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX 1 bubnmuoreka [IOK
MecT obutanus». Jlabopatopuas pabota Ne 4. «Bausiaue https://m.edsoo.ru/863eb10e
CBETa Ha POCT U PAa3BUTHE YEPEHKOB KOJIEyCa»
bubnuoreka [IOK
23 b 1
MOTHYECKHE (aKTopE! https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XaPAKTEPUCTHKH MTOTTYIISIIHH.
24 [TpakTrueckas padota Ne 2 «Iloacuér mioTHOCTH 1
MONYJISIUMN Pa3HBIX BUJIOB PACTEHUIN»
bubmoreka [IOK
— 1
25 Coo0riecTBa OpraHu3MoB — OHOIICHO3 hitps://m.edsoo.rw/863cb46a
bubanoreka [IOK
26 C) 1
KOJIOTUYECKUE CUCTEMBI (3KOCHCTEMBI) hits://m.edsoo ru/363eb46a
7 OcHOBHBIE TIOKA3aTEIN SKOCUCTEMBI. DKOJIOTHUECKHE | bubnmmoreka [IOK
nupamusl. CoiicTBa 3kocucteM. Cykneccus https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe 9KOCHUCTEMBI 1
29 AHTpPONIOT€HHBIE YKOCHCTEMBI 1
but6moreka [IOK
30 b — o0 3 1
nocdepa — r1odampHas SKOCUCTEMA 3eMITH hitos://m.edsoo.r/363ebbSe
bubnuoreka [IOK
31 3 0 1
AKOHOMEPHOCTH CYIIECTBOBaHUs OHOChepbl hitos://m.edsoo r/S63ebd 16
32 UenoseuecTBo B Onochepe 3emin 1
33 CocyiiecTBoBaHME PUPOJIBI U YEIOBEUECTBA 1 bubmmorexa [JOK
i PHPOt https://m.edsoo.ru/863ebale
34 HTOroBhbIi YpoK 1

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME
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YYEBHO-METOAUWYECKOE OBECIEYEHUE OBPA3OBATEJILHOTI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJISA YUEHUKA

» buonorwus, 10 kinace/ Kamenckuit A.A., Kacnepckas E.K., CuBornazos B.U., AkiimonepHoe
oburectBo «M3narenscTBO «IIpocBemienne»

* buonorus, 11 kinace/ Kamenckuit A.A., Kacnepckas E.K., CuBornazos B.U., AkiimonepHoe

obmectBo «M3aarenbctBo «IIpocBerieHue|

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

IA.}O.Nonuera. A.B.Topranos. buonorus B cxemax u tabnumax 9dKCMO Mockaa. 2012 1

I'. 1. Jlepnep. buonorus. [Tonueiii cipaBounuk a1 noarotoBku K E I' 3. M. Actpens 2012
T'oroBumcs k EI'D. O6mas 6uonorust M Jpoda 2012 ¢

EI'D 2012 1. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorus. KontponbHbie u3meputenbubie MmaTepuansl M [Ipocsemenue 2012
r

N.P. MyxamemkanoB. Mactepckas yuutens « Tectsl, 3aueTsl, Omurionpock 10-11 kmace» M
«BAKO» 2007 r

O6mas 6uonorust: Yueonuk / Ilox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704
C.

Bopontios, H.H. buonorus. O6mias 6uonorust. 10-11 kinaccel: YueOHUK 1151
o01reoOpazoBaTebHbIX yupexaeHuii: bazoseiit yposens / H.H. Boponrios. - M.: [Ipocs.,
2022.-304 c.

Jetima-Cuonuiikas, M.A. O01masi 1 caHuTapHasi MUKPOOHOJIOTHS C TEXHUKOM
MUKPOOUOIOTHYECKUX UccieaoBaHui: YueoHnoe nmocooue / M.A. Jletima-CruoHuiikas. -
CIIO.: Jlanb, 2022. - 588 c.

3axapos, B.b. PaGouas teTpaap nmo o6mieit ouonorun: 10-11 kiace: k: Yue6nuky B.b.
3axaposa, A.I. Mycraduna, B.H. CuBornazosa, H.M. Uepnonoii "Oo6mas 6uomorus. 10-11
kinacc" / B.b. 3axapos, E.T. 3axapona, A.Jl. Kynaes, B.W. CuBornazos. - M.: Dk3ameH, 2. -
157 c.

T A JloBkosa. [logroroBka k onuMnuaaam mo o6uonoruu 8-11 kimacco. M Aitpuc-nipecc

2011



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
www.informika.ru - anexTponHbIil yueoHuk "buonorus” (Bep. 2.0 - 2000) u3 mukia
"OOyuaroiue >HIMKIoNenuu" . - Y4eOHbIN Kypc, KOHTPOJIbHBIE Boripochl. (Kak monbs3oBaThes

- cm. "Tlomourp".)

www.college.ru - paznen "OTkpbiToro komiemka" no buonornu. Yueonuk, mogenu, On-line

TCCThI, YYHUTCIIIO.

www.skeletos.zharko.ru - "OnopHo-nBurarenbpHasi cuctema uenoBeka'. ObpazoBaTebHbIN
caiit o npeamety buoinorus, kypc Uenosek. CtpoeHue ckenera. Mplieynast cucrema. Kak
310 pabotaerT. [IpunokeHus: 2 CKEeIETHBIX YHITUKIONEINN; VISl YUUTENS - YPOKH,

JabopaTopHbIe, 6 TECTOB C OTBETAMH.

www.biodan.narod.ru - "buo/lan" - buonorus ot lansl. HoBocTu 1 0630psl 110 OMOJIOTHH,
skosioruu. [IpoGnemsl u Teopun. EcTh TeMaTuueckue BITyCKH, poToranepen, Ouorpadun

BCJIMKHUX YYCHBIX, CIICLICJIOBAPL.

www.bio.lseptember.ru - ansa yuureneit " unay Ha ypok buonorun". Crarsu no: boranuke,

3oosorun, buonoruu - Yenosek, OOme OMONOTHH, DKOJIOTHH.

www.bio.lseptember.ru - razera "buonorus" (Mexay BBIXOIOM O4EPEHOTO HOMEPA Ta3€Thl

Y TIOSIBJICHUEM TOJIHOTEKCTOBOM BEPCHUU HOMEpPA Ha CalTe yCTAaHOBJICH TOI0BOM MHTEPBAII)

www.kozlenkoa.narod.ru - Dtort caiit Koznenko A.I. - npenogaBarens u ais
MIpernoiaBaTesie, s TeX, KTO YUYUTCS caM M YUUT JPYTUX; OYHO U JUCTAHIIMOHHO,

OMOJIOTUYU, XUMHUH, TPYTUM MPEIMETaM - C IIOMOIIIbIO KoMITbioTepa U HTepHET.

www.nsu.ru buonorus B Borpocax v 0TBETax - y4eHble HOBOCHOMPCKOTO AKaJeMIopoaKa

OTBCYHAIOT HA BOIIPOCHI CTAPHICKIIACCHHUKOB.



www.websib.ru - paznen "buonorus" HoBocubupckoit o6pazoBarensHoil cetu. [logbopka

MaTepUaiOB U CChUIOK (TIPOrpaMMBbl, IPOEKTHI, MAaTepUaJIbl Y YPOKY, AOUTYPUEHTY ).

www.nrc.edu.ru - "buonornueckas kapTuHa Mupa'" - paszien AMEeKTPOHHOIO yueOHUKa
"KoHuenuuu COBpEMEHHOIO €CTECTBO3HAHU'. KOHIENIINY POUCXOKIAEHUS )KU3ZHU U

teopuu 3Bomonuu. (Ilepexon no cepiike BHM3y "Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u >xuBoTHbie" Kak 2HIIUKIIONETHUS.
(O6wveM uH(popmany Brevatiser.) BeiOpars OykBy, OTKpOETCs CTpaHULa C AByMs OOJIbIIMMU
KOJIOHKaMU Ha3BaHMil: PacTtenus n JKuoTHbie. BoiOupaem no Ha3BaHUIO - OTKPBIBAETCS

onucanue u goro.

www.filin.vn.ua - "®unuH" - WITIOCTpUpPOBaHHAS SHIMKIIONEIUS KUBOTHBIX. K coxaneHuto

HE Bce pas3zelibl roToBbl. Onucanus u ¢potorpadum.

www.nasekomie.h10.ru "HacexoMmbie" O HaCEKOMBIX IS IIKOJIBLHUKOB - OITMCAHUE

OCHOBHBIX BHUI0B, pUCYHKH.

www.invertebrates.geoman.ru Hacexomslie. [lonynspras kaura Akumymkuaa U.1. ¢

MHO>XECTBOM IIBETHBIX PUCYHKOB U (oTorpaduii. -

www.bird.geoman.ru IItunpl. [lonynspuas kaura Akumymkuna M.M. ¢ MHOXecTBOM

LBETHBIX PUCYHKOB U (hoTorpaduii.

www.animal.geoman.ru Mup xuBoTHbIX. [lonynspHast kaura Axkumymikuna U.H. c

MHO>XE€CTBOM IIBETHBIX PUCYHKOB U (hoTorpaduii.

fish.geoman.ru Psi0b1. UntocTpupoBaHHas SHUMUKIONEAUS PbIO.

www.plant.geoman.ru - )Ku3nb pactenuil. 3anumarenbHo 0 6otanuke. bakrepuu.

JlekapcTBEHHBIE paCTEHUS.



www.livt.net - 3IeKTpOHHAs WLTIOCTpUpOBaHHas SHIMKIoneAus "JKuBble cymiecTna".

Knaccuduxanus u ¢pororpadun 6e3 Tekcra.

www.nature.ok.ru - Penkue u ucuesarorniue xxuBoTHble Poccuun. Onucanus U rojoca peaKkux

KHUBOTHBIX.

www.br112002.narod.ru - buonorus g mkonsHUKoB. Kparkas undopm. 1o pasnenam:

OoOmas omnomorus, borannka, 3oomorus, Yemosexk.

www.festival.lseptember.ru - @ectuBans negarorudeckux unaen "OTkpoIThiid ypok" 2006 -

2007. Paznen "lIpenonaBanue ouonoruun" - 86 crarei.

www.charles-darwin.narod.ru - Yapne3 lapBun: Ouorpadus 1 KHUTH. |






