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IMNOACHUTEJIBHAA 3AIINCKA

[Tpu pazpaboTke mporpamMMmbl MO OWOJIIOTUM TEOPETHUYECKYIO OCHOBY IS
ompeeNeHus] MOAXOA0B K (OPMHUPOBAHUIO COJACPKaHUS Y4YEOHOTO MpeaMeTa
«buonorus» cocraBwim: KoHuenryaiabHble nonoxkenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJiel, COJEp)KaHUs, pe3yJbTaToB OOyuYeHus u
TpeOOBAHMM K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
NPUHILUIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHETO
obmero ob6pasoBanus B Poccuiickoit denmepannu, a TakkKe TMOJTOKEHHUS O
cnenuduke OMONIOTUH, €€ 3HAYCHUU B MMO3HAHUY KUBOW MPUPOJBI U 00eCTIeueHnN
CYILIECTBOBAaHMS 4YesioBeuecKoro oomiecTBa. COracHO Ha3BaHHBIM MOJIOKEHUSIM,
orpe/iereHbl OCHOBHBIE (DYHKIIMM MPOrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NpencTaBiIeHUWE O Uensx, 00 oOuiei
cTparernu OOy4YeHHUS, BOCHHUTAHHUA M PA3BUTHUS OOYYAIOIIMUXCS CpeICTBaMU
yuebHoro mnpeamera «buonorus», omnpenenaseTr o00s3aTeNnbHOE IPEIMETHOE
colepKaHue, €ro CTPYKTypy, paclpeielieHhe MO0 pas3jieliaM ¢ TeMaMm,
PEKOMEHIYEMYIO TIOCIEA0BATEIHHOCTh U3YUEHHUSI y4eOHOro MaTepuana ¢ yuéTom
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JOTHMKH 00pa30BaTEIBHOTO
nporecca, BO3paCTHBIX 0COOEHHOCTEN 00yJaroImuXCsl.

B nporpamme mno Ouonoruum TakKe yYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (POPMHUpPOBAHMM OCHOBHBIX BHJIOB Yy4e€OHO-ITO3HABATEIbLHOM
JeSTeNbHOCTH/Y4eOHbIX JEHCTBUN OOydYalomuXcsi MO OCBOCHHIO COJEp)KaHUs
OMOJIOrMYeCcKOro 00pa30BaHUS.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIl YPOBEHB) peaIn3oBaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3yYE€HUM OHoJoruu, Onarojgapss 4eMy B HeW
NPOCMAaTPUBACTCA HAMpPAaBICHHOCTh Ha pa3BUTHE 3HAHUM, CBS3aHHBIX C
dbopMupOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSA,  LEHHOCTHBIX
OpHUEHTAIMH JTUYHOCTH, 3KOJOTUUYECKOTO MBILUICHUS, IPEJCTABICHUN O 3J0POBOM
oOpase XM3HU U OEPEeKHBIM OTHOIIEHHWEM K OKpY’Kalolllel MPUPOIHON cpele.
[TosTomMy Hapsimy ¢ M3y4eHHEM OOIIEOMOTOTUYECKUX TEOPH, a TaKKe 3HAHUU O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJOTHH yNEJICHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B MOBCEIHEBHOMN JKU3HU VISl PEIICHUS MPUKIIATHBIX 3a7a4, B
TOM 4YHCle: NPO(UIAKTUKY HACIEACTBEHHBIX 3a00JI€BaHMUI YeEOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJBTHPOBAHUS, 000CHOBaHUS HKOJIOTHYECKU
[eJIeCO00Pa3HOro0 TOBEACHUS B OKpYXKAIOIIEW NPUPOTHOW Cpele, aHaau3a
BJIMSIHUSL XO3SMCTBEHHOW JAESTENBHOCTH 4YEJIOBEKAa Ha COCTOSHUE NPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKIIATHON HAIIPABICHHOCTH
yueOHoro npenmera «buosorus» MpoaUKTOBAaHO HEOOXOIUMOCTBIO OOecreyeHus



YCIIOBUH ISl pEIICHUsI OJTHOM M3 aKTyaJIbHBIX 3a7[ad IIKOJILHOTO OMOJIOTHYECKOTO
oOpa3zoBanmsi, KOTOpasi Tmpeamnoiaraer QopMupoBaHue y 0O0ydarOmuxcs
CIIOCOOHOCTH  QIalITUPOBATHCA K HW3MEHEHUSIM JIMHAMHUYHO PAa3BUBAIOLIETOCS
COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpemHero obmero oOpa3oBaHHUS 3aHMMAeT Ba)XHOE
mecto. OHa oOecreunBaeT (POPMHUPOBAHUE y OOYYAIOMIMXCS MPEICTAaBICHUN O
HAyYHOW KapTUHE MHpA, pacmupsieT U 00oOImaeT 3HaHUA O KUBOW IpHpoie, e
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3alldd M HSBOJIOLUHU, CO3JAET
yCIOBUSL  JUIsi: TIO3HAHHWS  3aKOHOB  JKMBOM  mpupoisl, (GOPMUPOBAHUSA
(GYHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasza
KU3HH, IKOJIOTUIECKOTO MBIIUICHHS, IGHHOCTHOTO OTHOIICHUS K KUBOUW MPUPOJIC
U YEJIOBEKY.

Bbonbiioe 3HaueHne OUOIOTUsl UMEET TAKXKE JIJIsl PEIICHUS] BOCITUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero  o0pa3oBaHWs,  COIHAIMA3AINU
oOyuatomuxcs. M3ydenne Guonornu obecrneynBaeT ycIoBHUs Ui (GOPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHKAIIMOHHBIX ©  HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET MHTETpaliyd OMOJIOTHYECKUX 3HAHUN C
MPEICTABIICHUSMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU
u reorpadun. Ha3BaHHBIE TMOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOTO IpeaMera
«buonorus» cocTaBUIM OCHOBY JUIS ONPEICNICHUS MOIXOJ0B K OTOOpY U
CTPYKTYpPUPOBAHHUIO €r0 COAEpXkaHMs, MPEACTaBIEHHOr0 B IporpaMme IO
OHMOJIOTHH.

OT60p coxmepkanusi yuyeOHoro npenmera «buomorus» Ha 06a30BOM YpOBHE
OCYHIECTBIEH C MO3UIHUI KYyJIbTypOCOOOpPAa3HOTrO IMOAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OO0y4aroIuecs: MOJDKHBI OCBOMTH 3HAHWS W YMEHHs, 3HAUUMBIC IS
dopMupoBaHus o0O0mIEeH KyJIbTYphl, ONPENCNAIOININE aJeKBAaTHOE IIOBEICHUE
YyeJioBeKa B OKpYXKarolled MPUPOAHON cpefie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTU4YecKou aesteabHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COACPKAHMS, KOTOPBIE CIY>KaT OCHOBOH Uit (POPMUPOBAHUS
IIPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
[HEHHOCTHBIX  OPHEHTALMSIX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  TyMaHHU3alUU
OMOJOTMYECKOTro 00pa30BaHMSL.

CTpykTypupoBaHHE COJIEpXKaHUS ydyeOHOro Marepualia B Mporpamme I
OMOJIOTMH OCYIIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYCHHUS 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX >KHBOU MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINH U
IBOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICTICHBI CIICAYIOIINE COJepKaTeNbHble TUHUN: «bronorus kak Hayka. MeTosl
HayyHOro To3HaHus», «Kietka kak Ouonormueckas cucrema», «OpraHusm Kak



ouosnoruyeckas cucrema», «CucreMa M MHOrooOpa3suMe OpraHuyecKoro Mupay,
«OBOIIOLUS KUBOK IPUPOABD», « IKOCUCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTHY.

Ilenp u3yueHus ydeOHoro npeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHEe  OOYyYAarOUIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3alMi >KUBBIX CHCTEM PAa3HOTO paHra U MNpuoOpeTeHue yMEeHUu
UCTIONb30BaTh ATH 3HAHHS [AJS TPAMOTHBIX JEHCTBUI B OTHOIICHUU OOBEKTOB
KUBOM MPHUPOABI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrkeHue ey u3ydeHus: yuyeOHoro npeamera «buosiorus» Ha 6azoBoM
YpOBHE 00ecreunBaeTCs pelIEHUEM CIIEeAYIOIINX 3a/a4:

OCBOCHHME OOYYalOIIMMHCS CUCTEMBI 3HAHUUW O OHMOJOTMYECKUX TEOPUSX,
YYEHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIyKaIUX OCHOBOU
g (OpMHUPOBAHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHUHE MHUPA, O
METOJaX HAay4YHOI'O MO3HAHMS, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX MKUBBIX
CUCTEM PA3HOT0 YPOBHS OpraHU3alllM, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIEIOBAaHUAX B OMOJIOTHH;

¢opMupoBaHrue y OOydYaroIIMXCSl MO3HABATENbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B IpoOlLiEcCe aHaIM3a JIAHHBIX O IYyTSX pa3BUTUS B
OMOJIOTUM HAy4YHBIX B3IVISIAOB, WJEH U TMOJAXOJIOB K M3YUEHUIO >KUBBIX CHUCTEM
Pa3HOI0 YPOBHS OPraHU3aLUU;

CTaHOBJICHHE Yy oOOywarommxcsa oOmeil KyJabTypsl, (YHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH U OLEHUBATH SIBJICHUS OKPY KAIOIIETO
MUpa JKMBOW IPUPOJABl HAa OCHOBAaHMM 3HAHWW W OMNbITA, IIOJYYECHHBIX IpHU
M3YYeHUU OUOJIOTHH;

(dopMHpoBaHUE Yy OOy4YalOIIMXCAd YMEHHMH WUIIOCTPUPOBATh 3HAYECHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTUUECKOM JEATEIbHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEMIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIMTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTHM IO3HAHHUS UYEJIOBEKOM >KMBOU
PUPO/IbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIEHHUS K HEW, COOMI0OICHUS ITUYECKUX
HOPM IpU IPOBEICHUH OMOJIOTMYECKUX UCCIEIOBaHUM;

OCO3HaHHE IICHHOCTH OMOJIOrMYECKUX 3HAHUN JJIs TOBBIIICHUS YPOBHSA
HKOJIOTUYECKOM KYJIBTYpPBI, 111 (GOPMUPOBAHMSI HAYYHOI'O MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B IOBCEAHEBHOM KU3HU TS
OLICHKH IOCJEICTBUI CBOEH AESATENIBHOCTHU 10 OTHOLLIEHUIO K OKPY>KAIOIIeH cpelie,
COOCTBEHHOMY 3JI0pPOBBIO, OOOCHOBaHME U COOMIOJCHHE Mep NPODUIAKTUKU
3a00JIeBaHUH.

B cucreme cpennero oomero oOpazoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SABIISIETCS 00S3aTENbHBIM YYE€OHBIM IMPEIMETOM, BXOMASIIMM B
cocTaB MpenMeTHoM obnacTu « EctecTBeHHO-HAYYHBIE TIPEIMETHD.



Jlist m3ydenwnsi 6noaoruy Ha 6a30BOM YPOBHE CPETHETO 001Iero o0pa3oBaHus
otBoauTcs 68 yacos: B 10 kimacce — 34 ygaca (1 yac B Henenro), B 11 knacce — 34
yaca (1 yac B HezieIi0).



COJEP XAHME OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, pusiocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponp Oumonoruu B (QOpPMHUPOBAHMU COBPEMEHHOW HAYYHOW KapTHUHBI MHUDA.
Cucrema OMOJIOTHUECKUX HaYK.

Mertobl MO3HAHMS KUBOM MPUPOBI (HAOIIOIEHUE, SIKCTIEPUMEHT, ONTMCAHUE,
U3MEpeHue, KiIaccupuKalus, MOJEIUPOBaHUE, CTaTHUCTHYecKas o00paboTka
JTAHHBIX).

JdemoncTpanuu:

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

Tabnuupl 1 cxeMbl: «MeTo/Ibl TO3HAHUS KMBOU MPUPOJIBI.

JlabopaTopHbIe M IpaKkTHYecKUe padoThbl:

[Tpaktrueckas pabora Ne 1. «Mcmonmp3oBaHue pa3lIWYHBIX METOAOB MpHU
W3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. JKuBble cUCTEMBI U X OPTraHU3AIUA.

XKuBble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonoruu. Otinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CBolicTBa OMOCHCTEM M MIX pa3HOOOpa3ue. YPOBHH OpPTaHU3AIUN OHOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, IOIYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOreoIeHOTHYeCKu ), OnocqepHBIii.

JdemoncTpanuu:

Tabnuiel u cxeMbl: «OCHOBHBIE MPU3HAKKU KU3HUY, «YPOBHU OpraHU3aLUU
YKUBOW NPUPOIBD.

O6opynoBanue: moaenb Mojiekyibl JIHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOEHHE KJICTKH.

XUMHUYECKAN COCTaB KIIETKU. XHMMHUYECKUE DJJIEMEHTHI: MaKPOIJIEMEHTHI,
MHKPOAJIEMEHTHI. BOJia 1 MUHEpabHBIE BEIIECTBA.

OyHKIMHA BOABI M MMHEpaJbHBIX BellecTB B Kierke. llogaep:xkaHue
OCMOTHYECKOr0o OajaHca.

benku. CoctaB u crpoeHre OeIKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnMble 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIEKYJbl (NI€pBUYHAs, BTOPUYHAs, TPETUYHAA U
YETBEPTUYHASI CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornueckue
GbyHKIIUU OCITKOB.



depmenTel — Owosnormdyeckue Karanmzatopbl. CtpoeHue ¢epmeHTa:
aKTUBHBIA TEHTp, cyOcTpartHas crneuuguaHocts. KodepmeHTtsl. BuTamuHbL.
OTnnuus pepMEeHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

YraeBoasl: MoHocaxapuabl  (TJIOKO3a, pubo3a U Je30KCHUpud03a),
aucaxapujipl - (caxaposa, JaKTo3a) M IoJiMcaxapuibl  (Kpaxmal, TJIMKOTEH,
1eJUT0a03a). bruonorndeckrue PyHKIUM YrIeBOIOB.

Jlumuael:  Tpurauuepunbl, Qocdomunuael, crepouasl. [HapoPUITBHO-
runpodoOHbie  cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHeHUe
YTJI€BOJOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmorel: JHK wu PHK. Hykimeornaer — MOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkmuu JIHK. Ctpoenune u ¢pynkiuun PHK.
Buaesr PHK. AT®: ctpoenue u GyHKIIUN.

[{utonorus — Hayka o kietke. Kiietounas teopust — npuMep B3aUMOICHCTBUS
ujel u (HaKToB B HAYUYHOM MMO3HAHUU. MeTO bl U3yUeHUS KIICTKHU.

Knerka kak 1nenoctHas »xuBasg cuctemMa. OOmMe NpHU3HAKH KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak renermueckuit ammapar,
cucTeMa cuHTe3a Oeska.

Tunel KJIETOK: JyKapuoTHuYecKas U mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUs MpoKapuoTuueckor kierku. Kiierounas crenka Oakrtepuil. CTpoeHue
SYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XKUBOTHOU H
rpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MNIMKOKAIMKC, UX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ cpoiicTBa U pyHkuuu. [{lutornasma u eé
opranouibl. OnHomemOpaHHble opraHouasl kietku: OIIC, ammapar [onbmxu,
anu30coMbl. [loyaBTOHOMHBIE OpraHOWUIBl KJIETKU: MUTOXOHIAPHUHU, IUIACTUIBI.
[Tpoucxoknenne MUTOXOHApUM u TacTua. Buael tumactun. HememOpanHbie
OpraHOMJbl KJIETKH: PUOOCOMBI, KIETOUHBIA WEHTP, LIEHTPUOJIU, PECHUYKH,
KryTUKU. OYHKIUHA OPraHOUJIOB KJIETKU. Britouenus.

Anpo — perynatopHslid HeHTp KieTkH. CTpoeHue sjpa: siaepHas 000J0uKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IllIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

[uarpammbr:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «Pacrpenenenne XuMUIeCKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubl n cxembl: «llepuognueckas Tabauna XMMUYECKUX 3IIEMEHTOBY,
«CTpoeHne MOJIEKyJIbl BObY, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue dpepmenrta», «Hykimennossie kuciorel. JJHK», «CtpoeHne mMoyeKybl



AT®», «CtpoeHne 3yKapuoTHUYECKOW KIETKW», «CTpOEHUE >KMBOTHOW KIIETKW,
«CtpoeHue pacTUTENbHOU KIETKU», «CTpOEHHE NPOKAPUOTHUYECKON KIIETKN,
«CTpoeHue sizipa KIEeTKu», «YIeBoAb, «JIMnuasn».

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHWE JJIi IPOBEACHHUS
HAOIIOJICHUM, W3MEPEHHM, HSKCIIEPUMEHTOB, MUKpOIpEnapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie 1 NpaKTHYeCKHEe PadOThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaqIuTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMuIa3bl WU KaTalla3bl)y.

Jlabopatopuast pabora Ne 2. «M3ydeHue CTpOCHHS KJICTOK pACTEHUH,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OIIMCAHHUE.

Tema 4. /Ku3HenesTeJJbHOCTH KJIETKH.

OOMeH BelIecTB, WM METa0oIn3M. ACCUMUIIALNS (TUIACTUYECKUI OOMEH) U
TUCCUMUJISIIINS (DHEPTETHUECKHiT OOMEH) — JBE CTOPOHBI E€IMHOTO TIpoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUUM B TMOHUMAHUU
MeTaboau3ma.

Tumnbel oOMeHa BeliecTB: aBTOTpOdHbBINA U rerepoTpodHsbiii. Posb dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®dotocunte3. CperoBas u TemHOBass (a3el (orocunreza. Peakuuun
dboTocunTe3a. DPpheKTUBHOCTH (oTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a NI KU3HU
Ha 3emuie. Bausinue ycnoBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTCHUI.

XeMocuHTe3. XEMOCUHTE3UPYIONINe OakTepuu. 3HAYCHUE XEMOCUHTE3a IS
YKU3HU Ha 3emie.

DHepreTuuecknii oOMeH B KjeTke. PaciersieHue BelecTB, BBIJCICHHUE H
aKKyMYJUpPOBAaHHE DHEPruud B KJIETKE. OJTambl HHEPreTUYECKOro oOMeHa.
['mukomu3. bpoxkenne m ero Buabl. KucinopoaHoe OKHCIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnurenbHOE dbochopumrpoBaHue. D¢ddexTuBHOCTH
DHEPTeTUIECKOr0 OOMEHA.

Peakuuu wmarpuuynoro cuHTe3a. ['eHermueckas wuHdopmanus u JIHK.
Peanuzanus renernueckoil uHboOpMaluu B KIETKE. ['€HETUYECKUM KOO U €ro
cBoiicTBa. Tpanckpunuust — Matpuunblii cuHTe3 PHK. Tpancnauus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHokuciaor. Posb pubocom B
OouocuHTtese Oenka.

Hexknerounsie hopmbl )xu3uu — Bupychl. Mctopus oTkpeiTus Bupycos (/. U.
HBanoBckuit). OCOOEHHOCTM CTPOEGHHMSI M JKM3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnm pacTeHmid, >KWBOTHBIX M UYEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxeduiuta yenoeka (BIY) — BozOyautens CITN/]a.



OOpatHass ~ TpaHCKpUWIIIIMSA, peBepTa3a W  uHTerpaza. lIpodumakruka
pacnpocTpaHeHHUs: BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konpuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabnuipel U cxeMbl: «Tumnbel nutanusy, «Metadboauzm», «MUTOXOHIPUSY,
«OHepreTuueckuii oOMen», «Xmoporuact», «Porocunresy, «Ctpoenue JJHK»,
«CTtpoeHne u pyHKIIMOHUpPOBAaHUE TeHa», «CuHTEe3 Oenkay, « eHeTH4ecKud Kom,
«Bupycw», «bakrepuodarn», «Ctpoenune u xu3HeHHbIH UK Bupyca CIIN/a,
oakTepuodarayn, «Pemnukanus JTHK».

OobopynoBanue: monaenu-anmukanuun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enka», «CTpoeHue KISTKN», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KieTouHb 1UKJ, WU SKU3HEHHBIM LUK KieTku. MuTepdaza u mMutos.
[Ipomecchl, mpotekatome B uHTepdaze. Pernukanus — peakius MaTpUYHOIO
cuateda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JIumionHeli W TAluIOWJIHBIA ~ XpOMOCOMHBIE  HAOOphl.  XpOMaTHUJIBI.
[{uTonoruueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAUMBHAYaJbHOIO  Pa3BUTHUS
OPraHu3MOB.

Henenune knetkn — murto3. Craguu mutosa. [Ipoueccel, mpoucxoasuye Ha
pPa3HbIX CTAAUAX MUTO3a. BHOTOrMYECKU CMBIC MUTO3A.

[Tporpammupyemas rubenb KISTKH — aroITo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: OecIoyioe U mosioBoe. Bujpl 6ecmnosnoro
Pa3MHOXKEHUA: JICJICHUE HaABOE, IIOYKOBAHME OJHO- M MHOTIOKJIETOYHBIX,
cropoo0Opa3oBaHue, BETETaTUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KIOHHPOBAHHE
OPraHU3MOB, €0 3HAYEHUE IS CEJIEKIIUU.

[TooBoe pa3MHOXKEHHE, €T0 OTINYHSI OT OECTIOJOTO.

Meito3. Cragum Mmeiio3a. IIporecchl, Npoucxoadive Ha CTaauax Menosa.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buomormyeckuid CMbICT H
3HA4YECHUE MEH03a.

["ametoreHes — mporecc 00pa3oBaHUsI TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie Kene3bl: CEeMEHHUKH U sSIMYHUKUA. OOpa3oBaHHE M Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKJIeTKa) — CIIepMaTOreHe3 M OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SULEKIETOK M crepmMaTo30ouaoB. OmiIog0TBOPEHUE.
[TapTeHorenes.

WunuBunyanbHoe pa3BuTue (OHTOTeHe3). OMOpPHUOHAIBHOE  Ppa3BUTHE
(amOpuorenes). Jrarnbl SMOPHOHATIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npo0ieHue, ractpyisiius, opraHorene3. IloctamOpuonanbHoe pa3Butue. Turmbl
MOCTAIMOPHUOHAIBHOTO PAa3BHUTHS: TMPsSMOE, HempsiMoe (IMYMHOYHOE). BriumsHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (HaKTOPHI, CIIOCOOHBIEC BBI3BHIBATH BPOKIEHHBIC
YpOJICTBa.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHUE
CEMEHU, CTAINU PA3BUTHS.

JdemoncTpanuu:

Tabmumsrt u cxembl: «DopMbl pasMHOXKEHHUS OpPraHU3MOBY, «J[BoitHOE
OIUIOJOTBOPEHUE y LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXKEHHE
pactenui», «Jlenenne xknetku Oaktepuii», «CTpOEHHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsri nukin», «Permukauus JHK», «Mutos»,
«Menosy», «Ilpsamoe u HenpsMoe pazBuTue», «l'amMmeroreHes y MICKONUTAIOMNX U
yesnoBeka», « OCHOBHbBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHUKPOITPENAPATHI «Cniepmato3ouibl
MJIEKOIIUTAIOLIEro», «SHuekneTka Miuekonuraromero», «Kapuoknnes B KiIeTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIMKanusa «/lereHue KIeTKu», MOJEIb
JTHK, monens Metada3HON XPOMOCOMBI.

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

Jlabopatopnass pabora Ne 3. «HaOmiomenne MuTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpPOECHHS TMOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPEINapaTaxy».

Tema 6. HacsieACTBEHHOCTh M1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3agaun reHetuku. Victopust pa3Butus reHETUKHU. Ponb nuronoruu
U HSMOPHOJIOTUM B CTAHOBJICHUU TEHETUKH. BKianm pocCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeTOJbl TEeHETUKH (TUOPUIO0IOrMYEeCKU,
HUTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTHUYeCKUil). (OCHOBHBIE TI'€HETHUYECKHUE
noHsATUs. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIIMBaHUIM.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe CckpelMBaHue. 3aKOH €AUHO-00pa3usi TUOPUIOB TEPBOIO
nokoyieHus. IIpaBuno JQOMHUHUpOBaHWS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa yucrorsl ramer. [1onHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

HuruOpugHoe  cKpeluBaHue. 3aKOH  HE3aBHUCHUMOIO  HaclieJOBaHUs
npu3HakoB.  lluToreHeTnyeckre  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUSI.
Ananu3upyolee ckpenpanue. Mcnonp30BaHne aHaIu3UPYOLIEr0 CKPEIIUBaHUS
JUIsL OIpeIeSICHHs] TeHOTHUIa OCOOU.

CuernienHoe HacnefoBaHue nmpusHakoB. Pabora T. Moprana 1o
CLEIUIEHHOMY HaclIeJOBaHHIO TeHOB. HapylieHue cuernyieHusi TeHOB B PE3yJbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPUS HACIIEACTBEHHOCTH. | eHETHYECKUE KapThl.



['enetuka mosia. XpoMOCOMHOE OMNpEAeICHUE Moyia. AYTOCOMBI U TOJOBBIC
XpomMocoMbl. ['omoramernele M rereporaMeTrHele OpraHu3mbl. HacienoBanue
IIPU3HAKOB, CLIETVIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BHibl K3MEHYMBOCTHU: HEHACIEICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpenbl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTHKA
MOIU(PUKANMMOHHON N3MEHUYMBOCTH. BapuarimoHHbIN s M BapUaIIMOHHAS KPUBAS.
Hopma peakunu npusHaka. KonmyecTBEeHHbIE M KaYECTBEHHBIE NPU3HAKU U HX
HOpMa peakuuu. CBOMCTBA MOAU(PUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrtBeHHasi, WM TE€HOTUIIMYECKas, HM3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTb. Meio3 W TMOJOBOM MpPOLECC — OCHOBAa KOMOWHATHBHOMU
W3MEHUYUBOCTU. MyTalnmoHHasi u3BMeHUYUBOCTh. Kimaccudukanus MyTamuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 MpU4rHBI MyTaluid. MyTareHHbie (HaKTOPBHI.
3aKOH rOMOJIOTMYECKUX PSAJOB B HaclieAcTBEHHOM n3menunBoctu H. Y. BaBuiiosa.

BhesanepHast HaciIeACTBEHHOCTh U U3MEHYUBOCTD.

['eneruka uyenoBeka. Kapuortun yenoBeka. OCHOBHBIE METOAbl TE€HETHKH
YyeJIOBEKa: T€HeaJIOTHYECKUM, OJTM3HEI[OBBIHM, IINTOT€HETHYCCKHUI, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpemeHHOE OIIpE/ICIICHHE TE€HOTHUNA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHWUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T11{P-anamu3a. HacmencTtBennnie 3a00JieBaHUS 4YeJIOBEKAa: TI'CHHBIC OOJIC3HHU,
OO0JIE3HH C HACJEACTBEHHOW MpPEeIpacroyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckue U reHepartuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUMIBI
310pOBOro 00pa3a >KU3HH, AMATHOCTUKU, MPOPUIAKTUKHI U JICUCHUS] TeHETHUECKUX
0ose3Held. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEAUIIMHCKON
TE€HETUKU B MPEJOTBPAIICHUH U JICYCHUU F€HETUYECKUX 3a00JIeBaHUM YeoBeKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. Y. BaBuios.

Tabmumet u cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAaHWE UM €ro
LHATOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHUS W €ro LHUTOrCHETUYEeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JuruOpuaHoe  CKpelIMBaHHUE),
«llutonornyeckue  OCHOBBI  AUTHOPUAHOIO  CKpelmuBaHus»,  «Meiio3y,
«B3aumoneicTBue alieNbHBIX TE€HOB», «l'€HEeTMYecKue KapThl pACTEHUM,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mnosa», «3aKOHOMEPHOCTH HAcCJIEdOBaHUs,
CUEIUIEHHOro ¢ mnosnom», «Kapuortumbel YenmoBeka W KUBOTHBIX», «Buasl
U3MEHUYHUBOCTHY», «MoaudukannonHas HW3MEHUYMBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3MEHUHUBOCTHY.

O6opynoBaHue: Mojenu-anIuIMKauud «MOHOTHOPUAHOE CKpELIMBaHUEY,
«Henonnoe nomuHupoBaHue», «JlurubpunHoe ckpenuBanuey», «llepexpéct



XpPOMOCOM», MHKPOCKOI M MUKpornpenapar «Jlpo3zoduna» (Hopma, MyTauuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

JlaGoparopnas pabora No 5. «M3yuenuwe pe3yslbTaTOB MOHOTHOPUIHOTO M
JUTUOPUIHOTO CKpELIMBaHUs y AP030(uiIbl Ha TOTOBBIX MUKpOTpenapaTaxy».

JlabopatopHast pabota Ne 6. «M3yuenne Moau(pUKaIMOHHON N3MEHUYNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBON».

JlaGoparopHas pabota Ne 7. «AHanu3 MmyTtanuil y apo30(uiibl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Tpaktuueckass pabora Ne 2. «CocTaBieHHWE H aHAIW3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHUH.

Cenekuus Kak HayKa M IMPOILECC. 3apOKIACHUE CEJIEKUUU U JTOMECTUKALUS.
VYuenue H. . BaBunoBa o0 1ieHTpaXx HPOUCXOXKICHUS W MHOTO0Opa3us
KYJIbTYPHBIX pacTeHUi. LIEeHTpbl MPOUCXO0XKAEHUS NOMAIIHUX >KUBOTHBIX. COPT,
1I0poJa, IITAMM.

CoBpeMeHHbIE METOIbI CeleKUUU. MaccoBblii 1 MHAUBUAYAIbHBIN OTOOPHI B
CEJIEKIIMM pPAcTEHWA M JKUBOTHBIX. OIlleHKa 3KcTepbepa. biIn3kopoacTBEHHOE
ckpemuBanue — uHOpuAWHT. Yucras nuaus. CKpenIMBaHUE YHUCTHIX JIMHUU.
I'erepo3uc, wiu rudbpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIMHI.
Otnanéunas tuOpuamsanus U €€ ycrnexu. VICKyCCTBeHHBIM MyTareHes |
MOJIyYEHHUE TOJIMIUIOUJOB. JIOCTMIKEHHSI CENEeKUMU pacTeHUM, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHomorus kak OTpaciap NPOU3BOACTBA. ['€HHas WH)KEHEpHs. OTallbl
co3nanusi pexomOmHanTHOM JIHK wu Tpancrennsix opranusmoB. Kiertounas
nHxeHepusd. Kiietounsle KylbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KiloHnpoBaHHe BBICOKONPOIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkojoruyeckue W dtudyeckue  npobmembl. MO - reHeTruyecku
MOIM(ULIIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabnuiel U cxeMbl: kKapta «l[eHTpbl NPOUCXOXKACHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopobl 1oMalHuX KUBOTHBIX», «COpTa KyJIbTYyPHBIX
pacrenmity, «OTnanéHHas rudpuausanus», «Padborel akagemuka M. ©. MiBanoBay,
«Jlomummongusa», «OObEeKTHl OuorexHonorun», «KieTounele KyJIbTyphl U
KJIOHUpOBaHUeE», « KoHCTpyHnpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOZOB i KOPHEIIIIONOB JUKHUX (DOPM H KYJIbTYPHBIX
COpPTOB pacTteHul, repoapuii «CelbcKOX03sHCTBEHHBIEC PACTESHHUS.



JlabopaTopHblie U pakTH4ecKne padoThl:

Okckypeust «OCHOBHBIE METOJABI M JOCTHKEHUS CEJIEKUUU PACTEHUN H
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, MJIEMEHHYO bepmy,
COPTOUCTIBITATENIBHBIM ~ yY4acTOK, B TEIUIMYHOE XO3SAUCTBO, J1aOOpPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO ILICHTPA)».

11 KVIACC

Tema 1. DBoJIIOMOHHAS OMOJIOTHA.

[Tpennocbulku BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAA
Teopust U €€ MecTo B OMOJOTMHU. BiusHue 3BOIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BoMOLUU. [lameoHTONOrMYeCKHe: MOCIEI0BATEIbHOCTD
NOSIBJIGHUST BHUJOB B TAJICOHTOJIOTMYECKOM JIETONHUCH, MEPEXOAHbIE (OPMBI.
buoreorpaguueckue: cxoacTBO U pazianune ¢payH U (aop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTUUECKHE: CXOACTBA M pPa3iauuusi SMOPHOHOB PpA3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIEC, AHAJIOTHYHbIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX IyTeH y Bcex
OpraHHU3MOB.

OomonnonHas Teopus Y. JlapBuna. IIpeanochUiKM BO3HUKHOBEHUS
JapBUHM3Ma. J[BWKyIIME CHUJIBI 3BOJIONUU BUI0B 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAs W3MEHYMBOCTB,
O6opb0a 3a CyIIecTBOBAaHHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas Teopus 3Boitouu (CTO) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBostonus. [Tomynsius kak eAMHKUIA BUAA U SBOTIOLHUU.

JIBroxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Hpupojae. MyTallMOHHBIN
Ipolecc M KOMOMHATHBHas WM3MEHYUBOCTH. llomynsinoHHBbIE BOJIHBI U Apeid
reHoB. M3omsauus u Murpanusi.

EctecTBeHHbIl 0TOOp — HamnpaBigiomuil Qakrop sBoiaouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Bomonuu. Ilpumeps
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMop(h03bl U HIUO-aTANTAIHH.

Bun wu  Bugoo6OpazoBanue. Kpurepunm Buga. OcHOBHbBIE  (OPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0THIECKoe.

Maxkpospomtorusi.  Dopmbl  3Bomouuu:  (QUIETHUECKAs, JUBEPreHTHas,
KOHBEpreHTHasi, napajienbHas. HeoOpaTuMocTs 3BOTIOIUH.

[TpoucxoxneHrne OT HeclenUaIu3upoBaHHbIX Ipenkos. [Iporpeccupyromas
crenuain3anus. AJanTUBHAS paguanus.

JdemoncTpanuu:



[Toptpersr: K. JInnnen, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckuiu, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuupl u cxembl: «Pa3zButue oprannyeckoro Mupa Ha 3emie», «3apoAbIu
NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «®Popmbl  OOpbObBI 32
cyliecTBoBaHue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpPTOB PaCTEHHII»,
«MHorooOpasue  mopon  KuUBOTHbIX»,  «l[lomymsmum»,  «MyTaunonHas
U3MEHUYUBOCTE», «ApoMopdo3by, «Umnoamanrammm», «OO0mas aereHepanus,
«/IBmKymne cuibl 3Bofonum», «Kapra-cxema wapuipyTta mnytemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnoco0IeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHmue», « IKOJIOTUIECKOE BUT00OPA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PAa3JIMYHBIMUA THUIIAMH OKPACKH,
HA0Op IUIOMOB M CeMsH, KoyuieKiusi «[Ipumepsl 3aUTHBIX MPUCTIOCOOIEHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIPABJICHUS DBOJIOLMN», O0BEMHAS MOJEIb
«CTpoeHue roJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckas kapra wmmupa, KoieKuus «DopMbl COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonenb anmumkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButue Hacekomoro», «Pa3Butue
JATYLWIKW», MUKponpenapat «/po3zoduna» (Hopma, myTanuu (OpMbl KpPbUILEB U
OKpAacKu Tena).

JlabopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopnass padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPHUIOY.

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHble TpPEACTABICHUS O 3apOXKICHHM >KU3HU. HaydHble THIOTE3bl
BO3HMKHOBEHHUSI >KM3HM Ha 3emse: aOuoreHe3 M MaHCIepMus. XUMUYecKas
3BOMIONUSA. AOHOTE€HHBIM CHUHTE3 OPraHMYECKHUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCNEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOM sBomonnMy. HavanbHblie 3Tams
ounonornyeckoit aBomoruu. ['unoreza PHK-mupa. @opmupoBanne mMmeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKIETKHU. lIepBble KIETKM M KX SBOJIOLUSL.
dopMHUpOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

Passutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas Hpbl. [laneoszoiickas spa u €€ mnepuoabl: KeMOpPUMCKUIA,
OPIAOBHUKCKHUH, CHUTYPUHUCKHM, JEBOHCKUM, KAMEHHOYTOJIbHBIN, TIEPMCKHU.

Me3o3o0Kickast 3pa ¥ €€ NePUOJIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass »pa W €€ mNepuoAbl: MNaJCOrCHOBbIA, HEOrCHOBBIM,
AHTPOITOr€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeO0JOTHMYeCcKuX IpoueccoB. OCHOBHBIE ATallbl
HBOJIFOLIMM PACTUTEIBLHOTO M JKUBOTHOro Mupa. ApomMopdo3bl y pacTeHUU u
XKUBOTHBIX. [[0siBNIEHNE, pacUBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro Mupa Kak OTpaxkeHHe »3BoJrouud. (OCHOBHBIE
CUCTEMATUYECKHUE IPYIIIIbI OPraHU3MOB.

DBOJIIOLMS YEJIOBEKA. AHTPOIIOJIOTUA KaK Hayka. PasButre npeactaBieHn o
IPOUCXOXKJIEHUN YeJoBeKa. Meroasl Hu3ydeHMsl aHTpororesesa. CxoactBa u
pa3JIMyuus 4EJIOBEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBuwxymue  cuibl  (paktopsl) — aHTponoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIN 0TOOp. OOIIecTBeHHBI o00pa3 KU3HH,
W3TFOTOBJIEHHUE OPYAUI TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBH 3BOJIOLMHN YEJIOBEKA: aBCTPAIONNUTEKH, UemoBek
yMmenbi, YemoBek mnpsaMoxonsuumi, YenoBeKk HeaHASPTAIbCKUN, YenoBek
pa3yMHubIii. Haxonku ucCKONaeMbIX OCTaTKOB, BpEMsl CYILECTBOBAHMS, 0O0JIACTb
pacmpocTpaHeHusl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAHSL.

Uenoseueckne packl. OcCHOBHBIE  OOJBIIME  pachkl:  €BPOMEOUTHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpuaibHasi),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUs. EIMHCTBO YEIIOBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penu, JI. Tlacrep, A. . Onapun, C. Muwuiep, I'. IOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3nukHoBeHnune CoaHEUHOM CHCTEMBI», «Pa3ButHe
OpraHuyeckoro mupa», «PacturenbHass KieTka», <« KuUBOTHasi  KJIETKa»,
«ITpokapuoTtnueckass kineTka», «COBPEMEHHAsi CHCTEMA OPraHUYECKOTrO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMS 4YEJIOBEKAa M YEJIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHbIE Me€CTa TNAJCOHTOJIOTMYECKUX  HAXOAOK  MPEAKOB
COBPEMEHHOI0 4eJIOBEeKa», «JlpeBHenmme moan», «lpesHue moam», «llepsbre
COBPEMEHHBIE JTI0N», «HeroBeUeCKue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaenue — denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINa, HEaHAEepTajblld, KPOMAHbOHIIA), CJENKH WU
M300paXeHUsT KaMEHHBIX OpYAHil TEpPBOOBITHOIO YEIOBEKa (KaMHU-YOMIMEPHI,
pyOuna, ckpebma), TeOXpoHOJIOTHUeCKas Tabnuma, Kojuiekiuus «Dopmer
COXPaHHOCTH UCKONAEMbIX )KUBOTHBIX M PACTCHUI.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

[Ipaktuueckast padora Ne 1. «M3ydueHue UCKOMAaeMbIX OCTATKOB PACTECHUU U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypeHsl «IBONIOLUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIueCKUui My3eil).

Tema 3. Opranu3Msbl U OKpY:KaIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJjau U pa3Jiesibl SKOJIOTMU. MeToIbl 3KOJOTHYECKHUX
UCCIIENOBAHUN. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3YyIIHAs, IOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (paktopel. Krnaccuduxanus skonoruueckux (HakTopos:
abuoTuyeckue, OMOTHMYECKHME U aHTPOIOTeHHblE. JleMCTBHUE HKOIOTMYECKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

Abunornyeckue (akTopbl: CBET, TEMIIEpaTypa, BIaXHOCTh. POTONEPUOAU3M.
[IpucnocoGnennst  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buosornueckue puTMal.

buortnyeckue (hakTopBHI. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHLMS, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koonepaunus,
MyTyalu3M, KOMMEHCAIM3M (KBApTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIHU3M,
HeUTpaiu3M. 3HaueHHE OWOTHUYECKUX B3aUMOJICUCTBUM MJisi CYIIECTBOBAHUS
OpraHU3MOB B PUPOJHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nonyjsauud. (OCHOBHbIE TOKa3aTeau
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpanus. J[nHamMuka YucIeHHOCTH MOMYJISIUUUA U €€ PEryJIsiiusl.

JdeMoHcTpanuu:

[Toptpetsi: A. 'ymGonsar, K. @. Pynbe, O. ['ekkensb.

Tabmumsr u cxemsl: kapta «lIpuponusie 30Hb1 3emun», «Cpeasl oouTaHus
opranuzmoB», «®otonepuoausm», «llonmymauum», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU MOMYJIAnUA UHPY30puu-Ty Penbkny, «[lumieBrpie nenm.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

JlaGoparopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTU PACTEHUM U3
Pa3HBIX MECT OOUTaAHUS.

Jlabopatopnas pabota Ne 4. «BrnusHue cBeta Ha poCcT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «IToacyéT NAOTHOCTH NOMYJISALUNA pa3HbIX BUOB
pacTEHUN.

Tema 4. Coo0mecTBa ¥ 3KOJI0rHYECKHE CHCTEMBI.

Coo0miecTtBO OpraHu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUIAOBas,
IpOCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Bunabl-nomunantel. CBs3u B
OHOLIEHO3E.

Okosioruyeckre cucrtembl (3kocucteMmbl). lloHsitTue 00 »3KocucTeMe H
ouoreoneHoze. DOyHKIUOHAJIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B S3KOCHCTEME.
Tpoduueckne (muieBbIe) YPOBHU OKOCHUCTEMBI. [lWIieBbie 1emM © CETH.
OcHOBHBIE MOKa3aTeIu HKOCUCTEMBbI: Ouomacca, MNPOAYKIUSA. DKOJIOTHYECKHE
nupamMubl: MPOAYKUHWH, YHMCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTh, CAMOPETyYJIALMs, pa3BuTHe. CyKueccus.

[TpupoaHbie 3KOCUCTEMBI. DKOCHCTEMBI 03EP U PEeK. DKOCUCTEMA XBOMHOTO
WJIU IIUPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akrop ycroHumBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTPYKTypa
ouochepnl. XKuBoe BemecTBO u ero ¢yHknuu. OcobeHHOCTH Onochepbl Kak
rI100aNbHONW 3KOCUCTEMBL. J(MHaMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoThI BEIECTB U OMOT€OXMMHYECKUE ITUKIIBI 2JIEMEHTOB (yriaeposa,
a30Ta). 30HAIbHOCTh Onocdepnl. OCHOBHBIE OMOMBI CYIIIH.

UYenopeuecTBO B Onochepe 3emiin. AHTPOINIOTeHHBIE U3MEHEHHS B Ouocdepe.
['1o6anbHbIE YKOJTOTUYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHMe MIPUPOJIBI U YeJI0BEYECTBA. CoxpaHenue
Ooropa3zHooOpasusi Kak OCHOBa ycToiunBoctu 6uocdepsl. OCHOBA pallOHATBLHOTO
yOpaBJIICHUs] TMPUPOJHBIMU pEecypcaMM U HX HUCIHOoIb30BaHue. JlocTukKeHus
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JdemoncTpanuu:

[Toptpetsl: A. Ix. Tencau, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubl u cxemsl: «llumesbie nenn», «buoleHo3: cocTaB U CTPyKTypay,
«IIpuponnbie coobuiectBay, «llenu nutanus», «IKOJOTUYECKAsT MUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « DKOCUCTEMA
XBOWHOTrO  Jjeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHbie
AHTPOIIOIEHHBIE  BO3JCHUCTBUS HaA Ipupody», «Baxueimme UCTOYHHUKH
3arpsi3HEHHs BO3/yXa W IPYHTOBBIX BOI», «[louBa — BakHEHIIasi cOCTaBISIONIAs
ounochepp», «DakTopsl Aerpaganuu nousy», «llapaukoBeiil 3¢dex», «DakTopbl
paIuoOaKTUBHOIO 3arpsi3HeHus Ouocdepn», «OOmas cTpyktypa Ouocheps»,
«Pacmpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM 3kpaH Ouochepsn»,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopot azora B mpupojie.

O6opynoBanue: Mojelb-aninkanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacturenbHble COOOIIECTBAY, KOUIEKIIUK «bHUOLIeHO3Y, «BpeauTenu BaXHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TrepOapuu U KOJUIEKIIMM pPACTEHUH U
YKUBOTHBIX, MPUHAJJICKAIIME K Pa3HbIM 3KOJIOTMYECKUM rpynmnaM OJHOTO BHUAA,



Kpacnas knura Poccuiickoii ®enepauuu, H300paX€HUsT OXPaHIEMbIX BHJIOB
pACTEHUH U )KUBOTHBIX.



IVDIAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOITPAMMEBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHI

Cormacho ®I'OC COO, ycraHaBnuBarTCid TpeOOBaHUS K pe3yJibTaTam
OCBOCHHS  OOYyYalIIMMHUCSI TporpaMM CpeaHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType NIMYHOCTHBIX pE3yJbTaTOB OCBOEHUA mpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHKME OOYJaIONUMUCS POCCUHUCKON
IPaXXAAaHCKON MJAEHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIbHOCTH
U CaMOOINpE/AENICHHI0, HaJM4yhe MOTHUBAMM K  OOy4YeHUI0  OHOJOTHUH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKIEHUM JIMYHOCTHU Ha OCHOBE
KITFOUEBBIX I[CHHOCTEH W HMCTOPUYECKUX TPATUIUN Pa3BUTHS OHMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh W CHOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYLUIMMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, HAJIWYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HECHHbIC TJIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA mNpeamera «buonorus» pocTuraroTcs B
CIMHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JACSATEIBPHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUMCKUMHU COUUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsI, CAMOBOCIUTAHUS U
CaMOpAa3BUTHA, pPA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, IATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEJIIOBEKY TPy/Ja U CTAPLIEMY IOKOJICHUIO,
B3aMMHOTO YBa)KEHHUSI, OCPEKHOTO OTHOIICHUS K KYyJIbTYpHOMY HAclEIUI0 U
TpaAULMSAIM MHOTOHAILMOHAIBHOrO Hapoja Poccuiickon denepauuu, MpUpoOsE U
OKpY XKarolen cpeae.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHS YyueOHOro mpeamera «buomorus
JOJIKHBI OTpaXXaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACHIMPEHUE KU3ZHEHHOIO
ONbITA W OMNbITA JIEITEIBHOCTH B IPOLECCE pPealn3ali OCHOBHBIX HAIIPaBJICHUN
BOCIIUTATEJIBHOW JI€ITEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON IMO3HUITNH O0YJAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WiIEHAa POCCUICKOIO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYLHOHHBIX IpaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JAEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMpPENAENATh COOCTBEHHYIO TMO3ULHUI0 [0 OTHOLIECHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, TO3HABaTEIbHBIX H HCCIENOBATENBCKUX 3a7a4, YBAXXHUTEIHHOTO
OTHOLIEHUSI K MHEHHIO OIMOHEHTOB TNpPHU OOCYXKIECHUU CIHOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU W BOJIOHTEPCKOU JAESATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH pOCCcuiicKOn IrpaKIaHCKOU UJEHTUYHOCTH,
NaTPUOTU3MA, YBaXXEHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunoil, ropmoctu 3a CBOW KpaH, CBOWO PoauHy, CBOM S3BIK M KYJIBTYpY,
IIPOILJIOE ¥ HACTOSAIIEE MHOIOHAMOHAIBLHOTO Hapoaa Poccuwy;

LIEHHOCTHOE OTHOLLIEHHE K MPUPOJAHOMY HACIEAUIO U MAMSTHUKAM IPUPO/IBI,
JNOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CHIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHCKMX Y4Y€HBIX B CTAHOBJIEHHUE U
pa3BuTHE OWUOJOTUM, TOHUMAHUS 3HAYECHUS OUOJOTMH B TMO3HAHUU 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKa U COBPEMEHHOI'0 OOLIECTBA;

ujaeliHasg yOeXIEHHOCTh, TOTOBHOCTh K CIy)KE€HHI0O M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MIOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSICh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

OTBETCTBEHHOE OTHOILIECHUE K CBOUM POAMTEISIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOI'O TMPHUHATHS LEHHOCTEH CEMEMHOM JU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOILIEHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHUH;



NOHUMAaHUE 3MOLIMOHATIBHOTO BO3JAEHCTBUSA KUBOU IPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHHE
MPOSBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHUPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTyYHs:

MOHUMAaHUE W peaju3anus 3J0pOBOTO H Oe3omacHOro oOpa3a KHU3HU
(3mopoBOo€  TUTaHUE, COOJIOJICHME TUTMEHWYECKUX TMpaBWJI ©U  HOPM,
cOQIaHCUPOBAHHBI PEXUM 3aHATUH U OTAbIXa, peryisipHas (dusndeckas
aKTUBHOCTbH), O€pEekKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEeHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE LEHHOCTHM MNPaBWI HHJIWBUIYAJIbHOTO M  KOJUIEKTHBHOIO
0€e3011acHOTr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOIIUX 3/JOPOBBIO U KU3HHU JIIOJCH;

OCO3HAHMUE TOCHEJACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIUEK (yHNOTpeOIeHUs
aJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPy 10Jt00ue;

TOTOBHOCTh K AKTHUBHOW JI€ATEIbHOCTH TEXHOJOTMYECKOM M COLMAaIbHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHATH TaKYIO €SI TEIbHOCTD;

UHTEpEC K Pa3iudHbIM cepaM mpodhecCHOHATbHOU AesITeNbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccun W peaTu30BHIBATH
CcOOCTBEHHbBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0 U €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) IKOJIOTHYECKOT0 BOCITUTAHMSA

HKOJIOTUYECKU 11€JIeCO00Pa3HOE OTHOIICHHE K MPHUPOAE KAaK HCTOYHHUKY
YKU3HU Ha 3emile, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJIbTYphl: NPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYIKOB M OLIGHKM HUX BO3MOXHBIX IOCIEACTBUU A
OKPYKaroIIEH CPeIbl;

OCO3HaHUE TrI00aTbHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM W MyTel ux
peLIeHMS;

CIIOCOOHOCTh HMCIIOJI30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOIOTUU
3HaHWST W YMEHHS TPU PEIICHUU NpoOsieM, CBA3aHHBIX C PaAlMOHAJIbHBIM
OPUPOJIOTIOIL30BaHUEM  (COONIOJIEHHE  MpaBUi  MOBEIEHUS B IPHUPOJIE,
HAIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHUS B HOKOCHUCTEMax, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEpPHI);



AKTUBHOE  HENPUATUE JICWCTBHM, NPUHOCIIIMX Bpel  OKPYKAOILIEH
IPUPOIHON Ccpenie, YMEHHE MPOTrHO3UPOBATh HEOJArOMPUATHBIE IKOJIOTHYECKUE
IIOCJIEACTBYUS NPEANIPUHUMAEMBIX JEUCTBUN U IPEAOTBPALLATH UX;

HaJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJTOTMYECKON KYJIbTYPHI,
OmbITa NEATEIBHOCTH JKOJIOTUYECKOMU HaIpPaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIIBHOMN
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IIPAKTUYECKOMN JESATEIBHOCTH 3KOJIOTUUYECKOU
HaIIPABJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOW W YHUTATEJIbCKOU KYJIBTYpPbl KaK CpEACTBa
B3aUMOJICHCTBUS MEXKY JIFOJIbMU Y IMO3HAHUSI MUPA;

MOHUMaHUEe crhenupukun OWOJOTUM KaK HAyKd, OCO3HaHHUS €€ poiu B
dbopMHpOBaHUN PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyXaloleM MHpPE KaK O €JUHCTBE MPUPOJIbI, YeOBEeKa U
oO1ecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peuieHuu MpodeM
COXpaHEHHMS TPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTUU JJII COBPEMEHHOW IMBHIIA3AINN:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPeCcypcHble  MPOOJIeMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
o0OecrieyeHuss  mepexoja K  yCTOMYMBOMY  pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTMYECKUX 3HAHUW B IEJIIX
MOBBIIIECHUS OOIIEH KyJbTYpbl, €CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH, Kak
COCTAaBHOHM 4acTH (PYHKUMOHAJIBHON TPaMOTHOCTH O0OydJarommxcs, Gpopmupyemon
IpY U3y4EeHUU OMOJIOTHH;

[IOHUMAHHUE CYIIHOCTU METOAOB IO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh IOJyYyaeMble 3HAHUSA JIs aHalid3a U
O0OBSCHEHHUSI SIBJIICHUN OKPYXKAIOLIEr0 MUpa U MPOUCXOJALIIMX B HEM H3MEHEHUH,
yMEHUE JelaTh OOOCHOBAHHBIC 3aKJIFOUCHHWSI Ha OCHOBE HAy4YHBIX (DaKTOB U
VMMEIOIINXCS JAHHBIX C LIEJIBIO MOJIYUYECHUS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCIOJb30BaTh OMOJIOTMUECKUE 3HAHUS IS
pelieHus mpo0JieM B peabHbIX JKU3HEHHBIX CUTYalUsIX;

OCO3HAHWE LIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYLIECTBISTH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO €SI TEIbHOCTh UHINBUIYaJIbHO U B TPYIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HEOPEPHIBHOMY  OOpa30oBaHUIO U
caM000pa30BaHUI0, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUN IO OHOJIOTUM B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHMS ydeOHOTo mpenmera «buomorus»
BKJIIOYAIOT: 3HAYuUMble g (OPMUPOBAHMS MHUPOBO33PEHHS OOyHAIOLIUXCS
MEXAUCITUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAYYHBIC MOHATHSA, OTPaXKaIOIINe
LEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEHUPUKY METOJIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPIUs, SBICHUE, MPOILecC,
CUCTEMa, HAyYHBIH (HaKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUE, OKCHEPUMEHT U  JPYrHux),
yHUBEpCaIbHbIC Yy4YeOHBbIC JelcTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), o0ecreunBaroIIre dbopmupoBaHue (GyHKITMOHATBHOMN
rPaMOTHOCTH U COIMAJIBLHOM KOMIIETCHIIMM OOy4Yaroluxcs, CIOCOOHOCTh
oOydJaromxcs WCIIOJIB30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHPOBO33PCHUYCCKHE 3HAHMS W  yHUBEpPCAJIbHBIC Yy4ueOHbIE JCHCTBHS B
MO3HABATEILHON U COIMAILHOMN MTPAKTHKE.

MeranpeaMeTHbie pe3yJIbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHET0 O0OIIero
00pa30BaHUsl IOJKHBI OTPaXkKaTh:

OBaagenne YHHBepPCAIbHBIMH Y4eOHbIMU Mo3HABaTeJIbLHLIMH
JIeMCTBUSIMM :

1) 0a30BbIe JJOrHYecKHe TeCTBUS:

CaMOCTOATENIbHO  (OPMYJIMPOBAaTh W aKTyaJIU3UpOBaTh  MPoOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TP OCBOCHWM 3HAHWA TPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CPaBHECHMS, KiIIacCU(UKAIIUHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACISTh MX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TTOHSATHSIMH);

OTIpeNIeNATh IEeNH NeATeIbHOCTH, 3a/aBas IapaMeTphl M KPUTEPUU WX
JOCTHKEHHUS, COOTHOCUTD PE3YJIbTAThI JICATEILHOCTH C TOCTABJICHHBIMH HCIISIMU;

WCII0JIb30BaTh OMOJIOTUYECKHUE TOHATHUS JJIsl 0ObsICHEHUS (PaKTOB M SIBICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHUECKHE pacCyKIeHUs (MHIYKTUBHBIC, JETyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPHUBACMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOIBI U 3aKIIFOUCHUS;

MPUMCHSITh CXEMHO-MO/ICIbHBIC CpeacTBa IS peACTaBICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIIEHWH B M3y4YaeMbIX OMOJOTHYECKHX OOBEKTax, a



TAaKK€  NPOTHUBOPEUYHM  PA3HOTO  pOAA,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PELICHUs MPOOJEMbl C YYETOM aHAIU3a MMEIOILUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JACSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OLICHUBATh PUCKU MOCJIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBaTbL M  BBIIOJHATH paboTy B  YCJIOBHSX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a3oBbIe McCIe0BaTEIbCKUE e CTBHUSA:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATEIbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3penieHus MpooOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY ITOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOIOB MO3HAHUS;

UCTIONb30BaTh pPAa3iMyYHble BUABl JEATEIBHOCTH IO TOIYYCHHIO HOBOTO
3HAaHUA, €r0 HHTEpIpeTaluy, MNpeoOpa3oBaHUIO M NPUMEHEHHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YHUCIIE [IPU CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(dbopMUpPOBaTh HAYYHBIA TUI MBIIUICHUS, BIaIeTh HAYYHOW TEPMHHOJOTHEMH,
KITIOYEBBIMU MTOHITHSIMH U METOJIaMU;

CTaBUTh U (HOpPMyIHpOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIBHOMN
NeSITeIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJlU3UpOBaTh 3ajaauy,
BBIJIBUTATh THUMOTE3y €€ pelIeHHs, HaXOAWTb apryMEHTHhI IJii JI0Ka3aTelbCTBa
CBOMX YTBEpXKICHUH, 3a7aBaTh MapaMETPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJE peUIeHHWs 3aJaud pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OIIEHUBATh MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh LIEJCHANPABICHHBIN MOMCK IEpEeHOca CPEACTB M CIOCOOOB
JeMCTBUS B IPOPECCUOHANBHYIO CPELY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO U IPAKTHUYECKYIO O00JacCTH
KU3HEACSITEIbHOCTH;

yMETh HHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC HJIEW, MpEJiaraTb OPUTMHANBHBIC MOAXOABI M PEHICHHUS,
CTaBUTh MPOOJIEMbI U 3aJauH, JOMYyCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(OpMALUKU (TEKCTe y4eOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOW JIUTEparype, OHOJOTUYECKUX CIIOBApsIX W
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax MAaHHbIX, B VHTepHeTe), aHaIM3upOBaThH



UHGOPMAIUIO PA3IUYHBIX BUOB U (POPM MPEACTABICHUS, KPUTHUECKH OLICHUBATH
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

(bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMUYHBIE METOJbI MPU TOUCKE U
oTOope Ouosiornyeckor uH(popMalu, HEOOXOAUMOM NJIsl BBIOTHEHUS YYEOHBIX
3ajay;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TpeICTaBICHUSA
ouonornueckoil nHPpopmauu (Cxembl, TpaduKu, AUATPAMMBbI, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJb30BaTh HAY4YHBIM A3BIK B KadecTBe CpeAcTBa Mmpu paboTre c
Ouojornyecko HHPOpMalUEH: TPUMEHATH XHUMHUYECKue, (Quanyeckue u
MaTeMaTUYECKUe 3HaKU W CUMBOJBI, (OpMYyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M NPeoOpa3oBhIBATh  3HAKOBO-CHMBOJIMYECKHE  CPENCTBA
HATJIATHOCTH;

BJIAJCTh  HABBIKAMM  paclo3HaBaHUd M 3allUThl  MH(OpMaIuHu,
uH(OpPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgjajieHNe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) o01enme:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX cpepax )KMU3HU, aKTUBHO YYaCTBOBATh
B JMAJIOT€ WM TUCKYCCUU IO CYIIECTBY OOCyXAaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBAaTh CYXKIACHHS OTHOCHUTEIHHO BBITIOJHEHUS TMpeiaracMoin
3a]a41, YYUTHIBAaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UILIUN APYTUX YYaCTHUKOB
JIAaJiora Ui JTUCKYCCHUM);

pacrio3HaBaTh HeBepOalbHbIE CpPEJICTBAa OOILIEHUS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(MIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCO0aMU OOIIEHUS W B3aUMOJICHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MIPOSIBIIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIOIH30BaAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eSITeIbHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHJAHOW W WHAMBUIYAJTHLHON
paboThI MPH PEIICHUU OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUH Y4eOHOI 3a1auu;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ICHCTBHI C y4ETOM 0OLIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJIIIEKTHBA,;



OPUHUMATh LEJIM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JIEUCTBUSA 110 €€ JOCTHUKEHHUIO: COCTABIIATH IUIAH JCHCTBUH,
pacmpenensiaTb pojaud ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pEe3YJIbTaThl
COBMECTHOI pabOThI;

OLICHMBATh KAau€CTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHMKAa KOMaHJbl B
o01uMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

peajaraTb HOBBIE IPOEKThI, OLICHUBAaTh MJIEH C IMO3UIHMH HOBU3HBI,
OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh TO3UTHUBHOE CTPATETMYECKOE TMIOBEJIEHUE B Pa3IMYHBIX
CUTYalUsX, IPOSABIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH NHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMWS JUIsl BBISIBIICHUS MpPOOJIEeM U HUX
pelIeHus B )KU3HEHHBIX U YUEOHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHUH IIEJIEBHIE W CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEHCTBMSIX M IOCTYNKAaxX IO OTHOLIEHUIO K >KMBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESTEIbHOCTb, BBISIBISATH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJ]ladyu B 00pa3oBaTEIbHON
NEATENbHOCTH U dKU3HEHHBIX CUTYaLIUSX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIaH pEIIeHUs MpoOJleMbl C  y4€ToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIIOUYTCHHI;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeaMeETa Ha OCHOBE JIMYHBIX MPEAIOYTEHUI;

JieJ1aTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
3a peuIeHHue;

OILICHUBATh PUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO WU TPOSABICHHUIO LIMPOKOW 3Spyauluu B
pa3HBIX O0JIACTAX 3HAHWN, MOCTOSHHO TIOBBIIIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh HABbIKAMU  MO3HABATENbHON  pediekcun Kak  OCO3HAHUA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHMH, UCIHOJIb30BaTh MPUEMBI pedIeKCUU Jis OLIEHKH CUTyalluu, BbIOOpa
BEPHOT'0 PEILEHUS;

YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO HX
CHUKEHHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPH aHaJIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh ce0sl, MIOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl JPYTHX IIPpU aHajIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HNPEAMETHBIE PE3YJIbTATBI

[IpenmeTrHbie pe3ynbTaThl OocBoeHUs mporpamMmbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIFOUAIOT CIEIUpUIECKHE IS yueOHOTo IpenMeTa «bromorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JAESITEIBHOCTU IO MOJIYYEHHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHUN B Pa3IMYHBIX YUYEOHBIX CUTYalMsIX, @ TaKKE€ B PealbHBIX
KU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX ¢ Ouosiorueil. B mporpamme mnpenMeTHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUCHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 10
Kacce NOJKHbI OTPAXKATh:

c¢(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OUOJOTUMU B CUCTEME HAYUYHOIO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa MU HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJIOTHH, (PYHKIIMOHAIBHOM
TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE PaCKpbIBaTh COJIEPkKAHUE OMOJOTMYECKUX TEPMHUHOB W TOHATHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTaboau3M (OOMEH BEIIeCTB M IIPEBPAIICHUE
SHEPIUM), TOMEOCTa3 (CaMOpETyJIsilUs), YPOBHEBAsI OpraHU3alus >KUBbIX CHUCTEM,
CaMOBOCHIPOU3BEACHUE (PEIPOAYKIIHS ), HACAEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHUE;

YyMEHHE Wu3JIaraTb OHOJOTMYECKUE TEeopuHu (KJIETOYHAsi, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOrMa MOJEKYJsipHON Ouosorun), 3akonbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1leHTpax MHOTooOpas3us u
IIPOUCXOXKIEHUS KylIbTYpHBIX pactenuit H. V. BaBuioBa), onpenensitb rpaHuiibl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIAJICTh METOJIaMH HAYYHOTO TMO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
ONMCAHUE YKUBBIX CHUCTEM, IMPOLECCOB U SIBJICHUM, OpraHu3alusi U IPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMIKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCICIyEeMbIMU BEIMYMHAMU, OOBSICHEHHE TIOJYyYEHHBIX



pe3yIbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUH, TEOPUH U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUY TOJIYYEHHBIX PE3yJIbTAaTOB;

yYMEHUE BBIJCIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB W MPEBpaIICHUs dHEPTHU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPreTHUYecKOro oOMeHa, XEeMOCHHTe3a, MHUTO03a, Melo03a,
OIJIOJIOTBOPEHUS, PA3MHOXKEHMs, WHIUBUAYaJIbHOIO pa3BUTHS OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyYeHHBbIE 3HAHUS i OOBSICHEHUS OMOIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATHSA NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOU
KHU3HU C 1LeNplo obOecriedeHus: O0e30MacHOCTU CBOETO 3J0POBbsl U 3/10pPOBbS
OKpYKaroIIMX JI0eH, COOII0IEeHNsI HOPM I'PaMOTHOTO MIOBEJICHUS B OKpYKarollen
OPUPOIAHON cpese, MOHUMaHHWE HEOOXOJAMMOCTH UCIOJIb30BAaHUSL JOCTHXKEHUN
COBpEMEHHOM Oouonormn OMOTEXHONOTH Uil  PalMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHME pelaTh »JJEMEHTApHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpEelIMBaHWE, CIICIUVIEHHOE HAacleJOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUA U1 MPEICKa3aHMsl HAcleJOBAHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMONHATH J1a0OpaTOPHBIE M MpPaKTHYECKHE pPadOTHI, COOIIOIAThH
npaBuiIa mpu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BAHUEM;

yMEHUE KPUTHYECKH OIEHUWBATh MW HHTEPIPETHUPOBATH HHGOPMAIIIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUSA W3
pa3IMYHBIX UCTOYHHKOB (CpPeICTBa MAacCOBOW MH(GOpPMAINU, HAYYHO-TIOMYJISPHBIC
MaTepuaibl), TUYECKHE acCleKTbl COBPEMEHHBIX HCCJIEIOBaHUN B OHOJIOTHH,
MeAMIIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUsS ydyeOHoro mnpeamera «buonorus» ¢ 11
KJ1acce JOJIKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHHH COBPEMEHHOH €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHX U
3apyOCKHBIX  yUYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTUU, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEUICHUs KU3HEHHBIX 3a/a4;

YMEHHE DPACKpBIBaTh COJACpKaHHE OHMOJOTMYECKUX TEPMHUHOB M TMOHITHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIONUS, ABIKYIIHE CUIIbI ((DaKTOPBHI) IBOJIOLINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, DKOJOTUYECKHE (PaKTOPHI,



IKOCHCTEMA, TMPOIAYIEHTbI, KOHCYMEHTBI, pEAYyLEHTbl, LeNu MHUTaHus,
IKOJIOTHYECKasl TUpamMmua, OuoreoreHos, onocdepa;

yMEHUE H3IaraTh OWOJOTMYEeCKHe Teopuu (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHsl DSBOJIOIHH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. baspa, uepegoBaHusi riaBHBIX HampaBlIe€HUN U
nyteit aBomoru A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHUE BJIaJIETh METOJIaMHU HAyYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOCHUE U
OMMCaHNE JKUBBIX CHUCTEM, MPOIECCOB W SIBJICHMIA, OpPTaHU3AIMS W TPOBEACHHE
OMOJIOTMYECKOTO  DKCIEPHMEHTa,  BBIIBIDKEHHWE  THIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEX]y HCCICIyEMbIMH BEIMUYMHAMH, OOBSICHEHHE TIOTYyYEHHBIX
pe3yIbTaTOB, MCIIOJIH30BAHHBIX HAYYHBIX MOHSATHH, TEOPHH W 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE TPU3HAKH CTPOSHUS OWOJIOTHYECKUX
OOBEKTOB: BHJIOB, NOMYJSIHHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEAyLEHTOB,
OMOT€OIIEHO30B M  JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEACTBEHHOM
U3MEHYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUs, MPUCIOCOOICHHOCTU
OpPraHM3MOB, JEHUCTBUS OSKOJOTMYECKHX (PAKTOPOB Ha OpraHM3MBI, IEpeHoca
BEIIECTB W TIOTOKAa DJHEPTUHM B DKOCHUCTEMaX, AHTPOTNOTCHHBIX H3MEHEHHUU B
IKOCHCTEMax CBOEM MECTHOCTH, KPYyrOBOPOTa BEIIECTB U OHMOTCOXUMHUYECKHX
IIUKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTHYECKHX
IIPOLIECCOB U SBJICHUU, JUI NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HU C IeNplo obecriedeHus 0€30MacHOCTH CBOETO 3J0POBbSI M 310POBbSA
OKpYKaroIIMX JI0eH, COOJII0/IEeHNsI HOPM I'PaMOTHOTO MIOBEJICHUS B OKpPY Karollen
OPUPOJIHOM cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTHXKCHUN
COBPEMEHHOM OMOJIOTUH JJIsl PAIIMOHAILHOTO MTPUPOIONIOIb30BAHMS;

YMEHHE pelaTh dJIEMEHTapHbIe OMOJIOTHMYECKHE 3a/1aYd, COCTABIATH CXEMBI
NepeHoca BEIleCTB U HEPTUU B IKOCUCTeMax (LIeTH MUTaHus);

YMEHHUE BBIMOJIHATh JIa0OpaTOpHBIE M MpaKTUYeCKHe paboThl, cOOII0IaTh
npaBuiia Mpy padboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHWBATh MW HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUSA W3
pa3IMYHBIX UCTOYHHUKOB (CpPeICTBa MAacCOBOW MH(OpPMAIUHU, HAYYHO-TIOMYJISPHBIC
MaTepHalibl),  paccMaTpuBaTh  IJOOANTbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMOJIOTHYECKY0 MH(GOPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCIOJI30BATh OHATUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

HaumenoBaHue pa3ie/ioB U TeM
MPOrpamMmMbl

buonorus xak HayKka

JKuBbIe cuCcTEMBI U HX OopraHu3anusa

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

)KHBHC[[CS[T@J'IBHOCTI) KJIICTKHN

Pa3MHOXEeHME U MHAMBUAYAIBHOE PA3BUTHE
OpraHu3MOB

HacnencTBeHHOCTb M H3MEHUMBOCTD
OpTraHnu3MOB

Cenekiust opraHu3MoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4yacoB

Bcero

34

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

0.5

1.5

JIEKTPOHHBIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7141¢292

bubmoreka [JOK
https://m.edsoo.ru/7141¢292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41¢292

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41¢292




11 KIIACC

HaumeHoBaHue pa3ieioB U TeM
NPorpamMmsl

Ne i/

DBOIIOMOHHAA OMOJIOTHS

Bo3HukHOBEHME M pa3BUTHE )KU3HU Ha
3emie

OpranusMsbl U OKpy>Karouias cpeaa

Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10O IIPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KonTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

0.5

2.5

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
Bbubnuoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74







ITHOYPOYHOE INTAHUPOBAHMUE
10 KVIACC

Tema ypoka

buonorus B cucreme Hayk

MeTo bl TO3HAHUS KUBOU MPUPOIBI.
[TpaxTuueckas pabora Ne 1
«VMcnonp30BaHuE pa3IMUHbIX
METO/IOB IPY U3YUYEHUHU
OHOJOIrHYECKUX 00OBEKTOBY

buonornueckne CHUCTEMBI, ITPOLCCChI
H X U3YUCHHUC

XMMHYECKUH cOCTaB KJIeTKU. Bona u
MHHEPAIBHBIE COJIU

benxu. Coctas u ctpoeHue 0enkoB

depMeHTHI — OHOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
pabota Ne 1 «3yuenue
KaTaJIUTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUIIa3bl
WJIM KaTajasbl)»

Yrinesonsl. JIunuast

KoanuecTBo 4acoB

Bcero

KonTtpoJubHsble
padoTbl

IIpakTH4eckue
padoThI

0.5

0.5

JlaTa
U3yYeHUS

DJIEeKTPOHHBIE
nu@poBbIe
o0pa3oBaTte/ibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubnuoreka [JOK
https://m.edsoo.ru/863e6122

bubnuoreka [JOK
https://m.edsoo.ru/863e6564

but6mmoreka [JOK
https://m.edso0.ru/863e674¢

but6mmoreka [{OK
https://m.eds00.ru/863e6b72

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

bubmoreka [JOK
https://m.edso00.ru/863e6870




10

11

12

13

14

15

16

17

18

Hyxneunosbie kucnotsl. AT®

I/ICTOpI/ISI U MCTOAbI U3YUYCHUA
kiaeTkH. Knerounas TCOpHUA

Knertka xak nenoctHas )KuBas
cucrema

CTpoeHme 3yKapuoOTUYECKON KIIETKH.

JlaGopartopnast pabota Ne 2
«W3ydeHune cTpoeHust KIETOK
pacTeHUid, )KUBOTHBIX, TPHOOB U
OakTepwHii O] MUKPOCKOIIOM Ha
TFOTOBBIX MUKpOIIpENaparax u ux
OTIFICAHUE»

OOMEeH BELIECTB WIN META00IN3M
doTtocunTe3. XeMOCHHTE3

DHepreTIecKuit 0OMeH

JKu3HeHHBIN UK KICTKU. [leneHue
kietkn. Muro3. JlabopaTopHast
pabota Ne 3 «HabOmoienue MuTo3a B
KJIETKaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKpPOIIpEIapaTax»

Buocuures 0enka. Peakuus
MaTPUYHOTO CHHTE3a

Tpancnsnus — 6nocuHTe3 Oenka

Hexnerounsie popMbl )KU3HA —

0.5

0.5

bubnuoreka [JOK
https://m.edsoo.ru/863e6d5¢

bubmoreka [JOK
https://m.edso00.ru/863e6e88

bubmuoreka [JOK
https://m.edso00.ru/863e6110
https://m.eds00.ru/863¢e716¢

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

bubmmoreka [JOK
https://m.edso00.ru/863e7¢98

bubnuoreka [JOK
https://m.edsoo.ru/863¢7aae

bubnuoreka [JOK
https://m.edsoo.ru/863e7dc4

bubmmoreka [JOK
https://m.edsoo.ru/863e796¢

bubmmoreka [JOK
https://m.eds00.ru/863¢e796¢

bubnuoreka [JOK




19

20

21

22

23

24

25

26

27

BHUPYCBI

DopMBbI pa3MHOKEHHUSI OPTaHU3MOB

Metios

O6pa3oBaHue U Pa3BUTHE MOJOBBIX
KJ1eTOK. OTMI0A0TBOPEHUE.
JlaGopaTtopnast pabota Ne 4
«/3yueHue CTpoeHHs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»

NHnuBuyansHOE pa3BUTHE
OpraHU3MOB

I'enernka — Hayka o
HACJIEICTBEHHOCTH U U3MEHYUBOCTHU

3aKOHOMEPHOCTHU HACJICTOBAHUS
npu3HakoB. MoHOTHOpUAHOE
CKpeIIMBaHKe

JurnbpuaHoe cKpemuBaHue. 3aK0H
HE3aBUCUMOT'0 HACJIEJOBAHUS
MIPU3HAKOB

ClerieHHO€e HacaeI0BaHue
npu3HakoB. JlaboparopHas padora
No 5 «M3yuenue pe3ynbTaToB
MOHOTHOPUAHOTO U TUTHOPUIHOTO
CKpEIIMBaHUS Yy APO30(HIIbI HA
TOTOBBIX MUKpPOIIpenapaTax»

I'enetuka noma. Hacienosanue

0.5

0.5

https://m.edsoo.ru/863¢7540

but6mmoreka [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1¢
bubmuoreka [JOK
https://m.edsoo.ru/863e7f4a

bubmuoreka [JOK
https://m.edsoo.ru/863e81b6

bubmuoreka [JOK
https://m.edso00.ru/863¢8436

bubnuoreka [JOK
https://m.edsoo.ru/863e8612

but6mmoreka [{OK
https://m.eds00.ru/863e8878

but6mmoreka [{JOK
https://m.edsoo.ru/863e89a4

bubmuoreka [JOK
https://m.edsoo.ru/863e8c60

but6mmoreka [JOK



28

29

30

31

32

33

34

MPU3HAKOB, CICIVICHHLIX C ITOJIOM

HNsmenunBocTs. HenacnenctseHHas
W3MEHYHMBOCTH. JIJabopaTopHast
pabota Ne 6. 3yuenue
MOIU(PUKAIIMOHHON U3MEHYMBOCTH,
IIOCTPOEHHE BapHallMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast U3MEHYMBOCTb.
JlaGopatopHas pabota Ne 7.
«AHanu3 MyTauuil y 1po30¢Quiisl Ha
TOTOBBIX MUKpOIIpenapaTax»

I'eneTuka yenoBeka

PezepaHblil ypok. O6001eHue 110
teme «HacnencTBeHHOCTD 1
U3MEHYHBOCTH OPTaHU3MOBY»

CeJ’ICKI_II/ISI KaK HayKa U Impouecc

Metoabl U JOCTUKEHHUS CENEKIINU
pacTeHui U KUBOTHBIX
buotexHosorust Kak oTpacib
MPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

0.5

0.5

https://m.edso0.ru/863e8c60

but6mmoreka [JOK
https://m.edsoo.ru/863e8efe

but6mmoreka [{JOK
https://m.edsoo.ru/863e8efe

but6mmoreka [{JOK
https://m.edsoo.ru/863e8d78

but6mmoreka [{JOK
https://m.edsoo.ru/863e9214

bubmuoreka [JOK
https://m.edsoo.ru/863e9214

bubnuoreka [JOK
https://m.edso00.ru/863€9336




11 KIIACC

Tema ypoka

DBOJTIONHS M METOJIBI €€ U3yUCHHSI

Hctopust pa3BUTHs IpEACTaBICHUN
00 >BOJIIOINHT

MuUKpO3BOTIOLIHS

HOHy.TISIHI/Ifl KaK 3JICMCHTAapHasa
€IMHUIIA BUJIA W SBOJTFOIIHH.
JlaGopaTtopHnas pabota Ne 1
«CpaBHeHHE BUIOB I10
MOP(}OTOTHUIECKOMY KPUTEPHIO)

JIBrKyTIIME CHITBI (9JIEMEHTApPHBIC
(haKTOpHI) SBOJIOLIUH

EctecTBenHsIit 0TOOp U €ro (opMBbI

Pe3ynprarsl sBOIIOLMK:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
BHI000pa3oBanue. JlabopaTopHas
pabora Ne 2 «Onucanne

MPHUCIIOCOOJICHHOCTH OpTaHu3Ma H e€

OTHOCHUTCIIBHOT'O XapaKTepa»

Hanpasnenns u nytu
MaKpO3BOJIIOLNH

KoanyecTBO 4acoB

Bcero

KonTtpoJubHsbie
padoTshI

IIpakTH4eckue
padoThI

0.5

0.5

JlaTa
U3yYeHUs

JJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/863ea20e

bubmuoreka [JOK
https://m.edso0.ru/863e9570

bubnuoreka [JOK
https://m.edsoo.ru/863e9cle

bubmuoreka [JOK
https://m.eds00.ru/863¢99¢6

bubnuoreka [JOK
https://m.edsoo.ru/863e9da4

bubmuorexa [JOK
https://m.edsoo.ru/863e9ed0

bubnuoreka [JOK
https://m.edsoo.ru/863e9fde

bubnuoreka [JOK
https://m.edsoo.ru/863e9cle




10

11

12

13

14

15

16

17

18

19

20
21

HeobpaTumocTs 3BOMIONINN

Hctopust xu3HKu Ha 3eMII€ U METObI
€€ N3y4eHUs

FI/IHOTG3LI HpOI/ICXO)KI[eHI/ISI KHN3HHU
Ha 3emMiie

Pa3BuTHe )xu3HM Ha 3eMIe 110 3paM U
nepuoam

OcHOBHBIE 3TaIlbl BOTIOLUU
PaCTUTEIBLHOTO U )KUBOTHOTO MUPA.
[IpakTuyeckas padora Ne 1
«H3yueHne UCKOMaeMbIX OCTaTKOB
pacTeHul U KUBOTHBIX B
KOJUIEKLIUSAX

CoBpemeHHas cucrema
OpPraHUYECKOTO MHUpa

DBOJTIONHS YeTIOBEKa (AaHTPOTIOTEHE?)

JBwwxytue cuibl ((hakTopsr)
aHTpoIIOreHes3a

OcHoBHBIC CcTaauu 3BOJIOINHA
YCI0BCKa

YenoBeueckue pachl 1 IPpUPOAHBIC
aJarTainry 4€JI0BCKa

PezepHbiit ypok. O000IeHNE 11O
TeMe «Bo3HUKHOBEHHUE U pa3BUTHE
YKU3HU Ha 3eMie»

DKOJIOrHs KaK HayKa

CpeI[LI 00UTaHUA U DKOJIOTHYECKHE

0.5

bubmoreka [JOK
https://m.edsoo.ru/863ea5a6

but6mmoreka [JOK
https://m.edsoo.ru/863eabbe

but6mmoreka [JOK
https://m.edsoo.ru/863ea8bc

bubmuoreka [JOK
https://m.edsoo.ru/863ea48e

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

bubnuoreka [JOK
https://m.edsoo.ru/863ead44

but6mmoreka [{JOK
https://m.edsoo.ru/863eaea?

bubmoreka [JOK



22

23

24

25

26

27

28
29

30

31

(bakTopsl

AOGuoTtuieckue (HakTopsl.
JlaGopaTopHas pabota Ne 3.
«Mopdomnoruueckre 0COOEHHOCTH
pacTeHHii U3 pa3HbIX MECT
obutanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»

buotnueckue hakropsl

DKOJIOTUUECKUE XapAKTEPUCTUKHU
nomysun. [Ipaktudeckas padora
Ne 2 «IToncyéTt mIoTHOCTH
TIOMYJISAIINI pa3HBIX BUIOB
pacTeHuin»

Coo01iecTBa OpraHu3MOB —
OHOIIEHO3

OKOJIOTHYECKUE CUCTEMBI
(3KOCUCTEMBI)

OCHOBHBIE TTOKa3aTEIN YKOCUCTEMEI.
DKOJIOTHYECKHE MUPAMUIBI.
CaoiictBa 3xocuctem. Cykieccust

IIpupoaHbIE 3KOCUCTEMBI
AHTPONOTreHHbIE YIKOCUCTEMBI
buocdepa — rmobanbHas
9KOCHCTEMA 3eMIIN

3aKOHOMEPHOCTHU CYLIECTBOBaHMS
ouochepsl

0.5

0.5

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

but6mmoreka [JOK
https://m.edso0.ru/863eb10e

bubmmoreka [JOK
https://m.eds00.ru/863eb348

but6mmoreka [JOK
https://m.edso0.ru/863eb46a

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

bubnuoreka [JOK
https://m.edsoo.ru/863eb5fa

bubmoreka [JOK
https://m.edsoo.ru/863ebb5e

but6mmoreka [{JOK
https://m.edsoo.ru/863ebd16




32 YenoeuecTBO B 6Hochepe 3emin 1

1 CocymiecTBoBaHNE IPUPOBI U | bu6mmoreka [{JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepBHblit ypok. O00011I€HNE TEMBI

34 «Coo0111ecTBa U IKOJIOTUUECKUE 1
CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 0 25






YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

 buonorus, 10-11 xnaccel/ 3axapos B.b., Pomanosa H.U., 3axaposa E.T.; nox
penakiueit Kpukcynosa E.A., O011ecTBO ¢ OrpaHMY€HHON OTBETCTBEHHOCTHIO
«Pycckoe cioBo - y4eOHUK»

* buonorwus, 11 xknacc/ benses JI.K., bopoaun [1.M., {pmmmui .M. u apyrue;
nox penakuuei bensiea J[.K., dpmmmuna .M., AkuimonepHoe o0111ecTBO
«M3parenscTBO «IIpocBenieHue
» buosorus, 10 kmace/ ITaceunuk B.B., Kamenckuii A.A., [lIBenos I'.I".; mox
penakiueit [Taceunnka B.B., AkimonepHoe odmiectBo «M3aaTenscTBo

«IIpocsemieHue»

METOAUYECKHE MATEPHUAJIbI 1JIAA YUUTEJIA

buonoruss Meroauueckoe mocooue 10-11

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

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






