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INOACHUTEJIBHAA 3AIINCKA

[TIpu pa3paboTke mporpaMmbl MO OHOJOTUU TEOPETHYECKYIO OCHOBY JUIS ONpEACIICHUS
NoIX0M0B K (opMHpOBaHHIO coaepxkaHus ydeOHoro mpenmera «buonorus» cocraBuiu:
koHuenryanbHbie monokeHus PI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJIeH, COACpIKaHUSA,
pe3yNIbTaTOB OOyUEHUS U TPEOOBAHMI K YPOBHIO TIOJTOTOBKHU BBITYCKHUKOB, TTOJIOKEHUS 00 00mInX
HEeNISIX W TPHUHIINIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro OOMIEeTo
oOpazoBanusi B Poccuiickoii @enepanuu, a TakkKe MOJOKEHUS O crneuuduxe Ouonoruu, e&
3HaYEHUH B MO3HAHHUH >KUBOM IMPUPOJIBI U OOECIIEUEHUH CYIIECTBOBAHUS Y€JI0BEYECKOT0 OOIIEeCTBA.
CornacHo Ha3BaHHBIM TOJOXEHHSIM, ONPEACTICHBI OCHOBHBIE (DYHKIIUU MTPOTPaMMBbI TI0 OUOJIOTHH U
€€ CTpyKTypa.

[IporpamMma mo Ouonoruu Ha€T mpeAcTaBlIeHUE O LENsX, o0 olmieil crpareruu oOyueHus,
BOCITUTAHUS M Pa3BUTHs 00YYaIOIUXCS CPEACTBAMU yueOHoro npeameta «buosorusy, onpenensieT
00s3aTeNIbHOE MPEIMETHOE COJIEPKAHUE, €r0 CTPYKTYpPY, paclpelleleHUe M0 pa3jelaM U TeMaMm,
PEKOMEHIYEMYIO TI0CIIeI0BATENIBbHOCTh U3YyUEHHS y4eOHOro MaTepuaia ¢ y4éToM MEXIPEAMETHBIX
U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKKM 00pa30BaTENIbHOTO MPOIECCca, BO3PACTHBIX OCOOCHHOCTEM
o0yyJaronmxcs.

B nporpamme mo GMOJIOTHHU TaKkKe YIUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JTHYHOCTHBIM,
METanpeMETHBIM U MPEIMETHBIM pe3yibTaraM 00y4deHHs B ()OPMHUPOBAHHH OCHOBHBIX BHJIOB
yueOHO-TI03HABATENBHON  JeSATeNbHOCTH/YUeOHBIX JIeHCTBUI  0Oydalomuxcsi 1O  OCBOSHHIO
coJiepKaHusl OMOJIOTHIECKOTO 00pa30BaHMUS.

B mnporpamme mo Ouonormu (10-11 kmaccel, 0a30BBIi ypOBEHb) peaTU30BaH TMPHHIIHII
MPEeMCTBEHHOCTH B M3y4yeHUM Owuonoruu, Onarogaps uYeMy B HEH MpOCMaTpUBAETCS
HANPaBIEHHOCTh HA pPa3BUTHE 3HAHWM, CBA3AHHBIX C (HOPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS,  IICHHOCTHBIX  OPUEHTAIIMA  JIMYHOCTH,  OKOJOTHYECKOTO  MBIIIJICHUS,
MIPEICTABJICHHH O 3TOPOBOM 00pa3e ®KU3HHU U OEPEKHBIM OTHOIICHHEM K OKpPYXKAIOIIeH MPUPOTHON
cpene. [loaToMy Hapsay ¢ u3ydeHueM oOIIeOUONIOTHUECKUX TEOPHid, a TaKKe 3HAHUM O CTPOCHUU
JKUBBIX CHUCTEM pa3HOIO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IMPOIECCOB B
nporpamMmMe TI0 OWOJOTHM YAEJNEHO BHUMAHHE WCIOJB30BAaHUIO TMIOJYYEHHBIX 3HAHUW B
MOBCEHEBHON JKM3HU JUIsl pEIIeHUs TPUKIAIHBIX 3a/ad, B TOM 4YHCIE: NPO(OUIAKTHKA
HACJICICTBEHHBIX  3a00JIeBaHMII  YeNOBEKa,  MEIUKO-TEHETHYECKOTO0  KOHCYJIbTHPOBAHUS,
000CHOBaHMS 3KOJOTMYECKH I1eJIecO00pa3HOro IMOBENEHUs] B OKpYXarollled MpUpPOTHON cpele,
aHaJM3a BIWSHUS XO3SIMCTBEHHOW JESATENHHOCTH 4YEJIOBEKa Ha COCTOSHUE WPHUPOIHBIX U
HMCKYCCTBEHHBIX OJKOCHCTEM. YCWICHHE BHHMaHHUS K MPHUKIATHON HAMPaBICHHOCTH Y4eOHOTO
npenMera «bHOMOTHSA» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECNEUeHUs YCIOBHHA I pelIeHUs
OJIHOM M3 aKTyaJbHBIX 33/1a4 IIKOJHHOTO OMOIOTHYECKOrOo 0Opa3oBaHUs, KOTOpas Mpearoyiaraet
dbopmupoBaHre y OOYyYarONMIUXCS CIIOCOOHOCTH QJaNTHPOBATHCS K W3MEHEHUSM JUHAMHUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHe cpemHero oOIero ooOpa3oBaHUs 3aHMMaeT BaxkHOe MecTo. OHa
obecrieunBaeT (opMmupoBaHUE Yy OOYYAIOIIMUXCS TNPEACTABICHUNH O HAYYHOH KapTHHE MHpa,
pacmupsieT 1 00001IaeT 3HaHUs O KUBOW MpUpojie, €€ OTIUYNUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allMl ¥ DHBOJIIOLMU, CO3MAET YCIOBHUS JJIs: TO3HAHUS 3aKOHOB JKUBOM MPHUPOBI,
dbopmupoBanus (GyHKIIMOHATHLHOW TPAMOTHOCTH, HABBIKOB 370POBOrO M 0e30macHOro ooOpasa
YKU3HH, SKOJIOTUYECKOT0 MBIIUICHHS], IEHHOCTHOI'O OTHOILIEHHUS K KMBOU MPUPOJIE U YETIOBEKY.

Bbonbiioe 3HaueHne OGMOIOTUS UMEET TAaK)Ke JIJISl PEeIIeHUs] BOCIIUTATENbHBIX U Pa3BUBAIOLINX
3amay cpeaHero obmero oOpaszoBaHMs, coluanu3anuu oOydaromuxcs. M3ydenue Ouosioruu



obOecrieunBaeT yciaoBHS s (POPMHUPOBAHUS HHTEUIEKTYaJlbHBIX, KOMMYHHUKAIIMOHHBIX U
WH(OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYPHI, CHOCOOCTBYET MHTErPAIlUU OMOJIOTUICCKUX
3HAHWWA C TMPEACTaBICHHUSAMH W3 JPYTUX YYEeOHBIX MPEAMETOB, B YaCTHOCTH, (U3UKH, XUMHUU H
reorpaduu. Ha3BaHHBIE TOJOXKEHUS O TMpeAHa3HaueHUU YydeOHoro mpenmera «buonorus»
COCTaBUJIM OCHOBY JJIsl ONpeAeNieHUs] MOJX0A0B K OTOOpY U CTPYKTYPUPOBAHHIO €TO COJIEPIKAHUS,
MPEJICTABICHHOTO B IPOrpamMMe 10 OMOJIOTHH.

Ot60p comepxkanusi yaeOHOro npeamera «buonorus» Ha 06a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTypocOOOpa3HOTo MOJXOAa, B COOTBETCTBUU C KOTOPBHIM OOydaroluecs JOKHBI
OCBOUTH 3HAHWSA W yMEHHsS, 3HAYUMBIC UIs (popMHpOBaHUS OOIIECH KyJIbTYPbI, ONpPEAESIONINe
aJICKBaTHOE TIOBEJICHHE 4YEJIOBEKa B OKPYXAIOMIEH NPHUPOMHON cpeae, BOCTPeOOBAaHHBIC B
MOBCETHEBHOM JKU3HU M TMPAKTUYECKOW aesrenbHocTH. Ocoboe MecTo B ITOW cHCTeME 3HAHUM
3aHMMAIOT AJIEMEHTHI COJIeP)KaHUs, KOTOPbIE CIy>KaT OCHOBOMW A1 (POpMUPOBAHUS MPEICTaBICHUN
O COBPEMEHHOW EeCTECTBEHHO-HAyYHOW KapTUHE MHUpPAa U LEHHOCTHBIX OPUEHTAIUSAX JMYHOCTH,
CIOCOOCTBYIOIIMX TYMaHHU3AIMK OMOJIOTUYECKOT0 00pa30BaHuUs.

CTpyKTYypHpOBaHUE COJIEp)KaHUS yd4eOHOro Marepuaja B TporpaMmMe I0 OHOJIOTHH
OCYIIECTBIICHO C Y4&TOM MPUOPUTETHOTO 3HAYCHHS 3HAHUI 00 OTIMYUTENBHBIX OCOOCHHOCTSX
YKUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3alMK U 3BOJIOIUU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yaeOHoro npeamera «bHOJIOTHs BBIICICHBI CICIYIOIINE COACpKATeIbHbIC IMHUU: «BHOIIOTHS Kak
Hayka. Meroabl HaydyHOro mMo3HaHUs», «KieTka kak Ouosormyeckas cuctema», «OpraHmsm Kak
Ouosoruueckas cuctema», «CucreMa 1 MHOrooOpasue OpraHu4ecKoro MuUpay, « IBOJIIOLHS KUBOU
OPUPOJBD, «IKOCUCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTH.

lens wu3yuenus yueOHoro mpeamera «buosnorus» Ha 0a30BOM YpOBHE — OBJIAJCHUE
00y4YarOIMMHUCS 3HAHUSIMHU O CTPYKTYPHO-(YHKIIMOHATFHOM OpraHU3aIMH )KUBBIX CUCTEM Pa3HOTO
paHra u mpruoOpeTeHne YMEHUN UCIIONIb30BaTh ATH 3HAHUS JJI TPAMOTHBIX JICUCTBUN B OTHOILICHUH
00BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX )KU3HEHHBIX TTPOOJIEM.

JocTtmkenne menw w3ydeHHWs ydeOHOro mpeamera «buomorus» Ha 0a30BOM YpOBHE
o0ecrneunBaeTcs pelieHrneM CIeayIIUX 3a1au:

OCBOEHHE O00YUYaIOIIMMUCS CUCTEMBl 3HAHUN O OMOJIOTMUYECKUX TEOPHSX, YUYECHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIIAX, CIIYKAIUX OCHOBOW /Il (POPMHUPOBAHUS MTPEICTABICHHIMA
0 €CTECTBEHHO-HAYYHOW KapTHHE MHpPa, O METOJaX HAYYHOTO IMO3HAHUS, CTPOSHUU, MHOTOOOpa3HH
U OCOOCHHOCTSIX JKUBBIX CHUCTEM pPA3HOTO YPOBHS OPTaHU3AIMM, BBIIAIOIIUXCS OTKPBITHIX U
COBPEMEHHBIX UCCIICJIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHe y OOyYaIOIIUXCS T[MO3HABATENBbHBIX, WHTEIJICKTYyadbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B Ipollecce aHaln3a JaHHBIX O MyTSAX Pa3BHTHS B OMOJIOTHMHM HAYYHBIX B3TJISIOB,
UJICH U TIOJIXOJIOB K M3yYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpPTraHU3AINH;

CTaHOBJIEHUE Yy 00yYarommxcs oOmie KynbTypbl, (YHKIIMOHATBHON TPAMOTHOCTH, Pa3BUTHE
YMEHHI OOBSCHATH W OILICHUWBATH SIBICHUS OKPYKAIOIIErO0 MUpPA XUBOUW MPUPOABl HA OCHOBAHHH
3HAHWH U OIIBITA, MTOJIYYCHHBIX TTPH U3YICHUH OMOJIOTHH;

dbopMUpOBaHHE Yy OOYYAIOIIMXCSA YMEHHH WIUTIOCTPUPOBATh 3HAUCHUE OWOJIOTHYECKUX
3HAHUA B TMPAKTUYECKOW JAESITETbHOCTH YEJIOBEKa, pPAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTHI;

BOCIHUTAHUE YOEXKAEHHOCTH B BO3MOXXHOCTH TII03HAHUS YEJIOBEKOM >KHUBOH MPUPOJBL,
HEO0OXOUMOCTH OEpeKHOr0 OTHOIICHUS K HEW, COONIIOIEHUS ATHUYECKUX HOPM MpU MPOBEICHHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE IEHHOCTH OMOJOTHYECKUX 3HAHWM ISl TOBBLIIMICHUS YPOBHS ASKOJOTHYECKOMN
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS,;



NpUMEHeHHe NpUOOPETEHHBIX 3HAHUN M YMEHUN B TOBCEIHEBHOW XHU3HH JUIS OLICHKU
NOCJEACTBHI CBOEH JEATENbHOCTH 10 OTHOIICHHIO K OKpYXawmell cpeae, cOOCTBEHHOMY
3JI0pOBBIO0, 0OOCHOBAaHHE U COOJIIOICHHE Mep MTPODUIAKTUKH 3a00JIEBaHUH.

B cucreme cpennero obmiero obpazoBanusi «buonorusi», uzydaemas Ha 0a30BOM YpOBHE,
SABIISICTCS O0sI3aTETBHBIM y4eOHBIM IMPEIMETOM, BXOASAIIMM B COCTaB MpEeAMETHOH objacTu
«EcTecTBeHHO-HAyUYHBIE [TPEIMETHIY.

Jlist u3ydeHust OMoJIoruu Ha 6a30BOM YPOBHE CpellHEro odmiero oOpa3oBaHUsl OTBOAUTCS 68
yacoB: B 10 kiacce — 34 ygaca (1 yac B Hezmenmo), B 11 kiacce — 34 gaca (1 gac B HEIEIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Buojiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTMM C OOLIECTBEHHBIMH, TEXHHYECKUMHU M JAPYIrMMHU
€CTeCTBEHHBIMH HayKamH, (uiocodueit, 3TUKOH, scTeTukol u mpaBoMm. Pomp Ouonoruu B
(dbopMHpPOBaHNN COBPEMEHHON Hay4YHOU KapTUHBI MUpa. CrcTeMa OMOJIOTHUECKUX HAYK.

Mertonbl NO3HAHUA KUBOW NMPHUPOJBI (HAOMIOJEHHE, SKCHEPUMEHT, OMMCAaHUE, U3MEpPEHHE,
KJaccu(uKanus, MOICTMPOBAHUE, CTATUCTHYECKAst 00pabOTKa JaHHBIX ).

JdemMoHcTpaumuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Koabuos, Ix. Yorcon u @. Kpuk.

Tabmuubt u cxembl: «MeTOoAbI TTO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble U MPpaKTH4YeCKHe PAdOThI:

[lpaktuyeckas padora Ne 1. «Mcmonmp3oBaHWE pa3iMYHBIX METONOB TP H3YUCHHUH
OHOJOTUYECKIX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl M1 HX OPraHHU3ALHUs.

JKusele cuctemsl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus Ouonaoruu. OTINYHME )KUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM M HX pa3zHOOOpa3ue. Y pOBHU OpraHU3alMyd OMOCHCTEM: MOJICKYIISIPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, HOMYJISALUOHHO-BHIOBOM, 9KOCUCTEMHBIH
(OmoreoneHOTHYECKHUH ), OMOCPEPHBIN.

JdemoHcTpaumuu:

Tabmunp! 1 cxembl: «OCHOBHBIC TIPU3HAKH JKU3HUY», «Y POBHH OpraHU3AINN KUBOH
HPUPOJIBD».

Ob6opynoBanue: moaens monekynsl JJHK.
Tema 3. XumMu4ecKkHuii cocTaB U CTPOEHHE KICTKH.
XUMUYECKUI COCTaB KJIETKH. XUMHUYECKUE DJIEMEHTBI: MaKpPO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bogna u MuHepanbHbIe BelecTBa.
@OyHKIUY BOABI U MUHEPAJIbHBIX BELIECTB B KieTke. [loanepxanne ocMOTHYECKOro OaaHca.
benku. CocraB u ctpoeHue 0enkoB. AMHUHOKUCIOTBI — MOHOMEpHI OenkoB. HesameHumbie 1
3aMEHUMBbIE AMUHOKHUCIOTbI. AMUHOKHUCIOTHBIN COCTaB. YPOBHH CTPYKTYphI OEITKOBOW MOJIEKYJIbI
(mepBUYHasl, BTOPUYHAsA, TPETUYHAS U YETBEPTUUHASI CTPYKTypa). XUMHUYECKUE CBOICTBA OEIKOB.
buonornueckue GyHKIMN OEIKOB.
®epMeHThl — Ouonormyeckue Karanuzatopbl. CTpoeHue QepMeHTa: aKTUBHBIN IIEHTP,
cyoctparHas  cremuduuHocte.  Kodepmentsl.  Butammubl.  Otiauuus  QepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOPOB.
VYrieBobl: MOHOCaxapuabl (TJII0K03a, pud03a U 1e30KCHpr003a), Iucaxapu bl (caxaposa,
JIaKTO03a) U MOoJIMcaxapuabl (Kpaxmall, TIIMKOTeH, LeJlI0103a). buonornyeckue GyHKIIMH YTIEBOIOB.
Junuasl: TpUraMLIepu s, pochonunuael, crepousl. I'uapodunsHo-TuaApodoOHBIE CBOMCTBA.
Buonornueckue pynkiun munuaoB. CpaBHEHHE YIIIEBOIOB, OCJIKOB U JUMHUJIOB KaK HCTOUHUKOB
SHEPIUH.
Hyxneunoseie kucnotel: JJHK m PHK. Hykneornasl — MOHOMEPBHI HYKJIEUHOBBIX KHUCIIOT.
Crpoenue u pynkuu JHK. Crpoenue n pynkuun PHK. Bugst PHK. AT®: ctpoenue u QpyHKIHH.
[{utonorus — Hayka o kietke. Kierounas Teopust — mpuMep B3aUMOACUCTBUS Hiel U (pakToB
B HAY4YHOM ITO3HAaHUU. MEeTOIbl N3y4EHUsI KIIETKH.



Knerka kxak memnoctHas xuBas cucrtema. OOIIuMe MPU3HAKM KIIETOK: 3aMKHYTas HapyKHas
memOpana, mosiekynbl JIHK kak reneTrueckuii anmapar, CUCTeMa CUHTe3a Oeka.

Tumbl KJIETOK: dJyKapuoThyeckas ©  mOpokapuotuyeckas. OCOOEHHOCTH  CTPOCHHSA
poKapuoTHUecKor KieTku. Knerounas crenka Oaktepuil. CTpOCHHE DYKaApHOTHYECKOW KIICTKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHON, YKUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TIUKOKAIUKC, UX (DyHKIHH.
[Ina3marnueckass MemOpaHa, e€ cBoiictBa W ¢yHKkuud. Llutorulasma u e€ oOpraHouzbl.
OnnomemOpannble opraHounbl kietku: DIIC, anmapar ['ombmku, mu3ocombl. [lonyaBTOHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIpPUH, MacTusl. [IporcxoxaeHrne MUTOXOHAPUNA U mmacTui. Busel
wiactuy. HememOpaHHble oOpraHouabl KIETKUA: PUOOCOMBI, KJIETOYHBIA IIEHTp, LEHTPUOJIH,
PECHUYKH, KI'YTUKH. DYHKIIMU OPraHOUI0B KIIETKU. BKitoueHus.

SAnpo — perynsaTopHbIi HeHTp KieTku. CTpoeHue sapa: sjaepHas 0o0oJouKa, KapuoIia3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcHopT BeIIEeCTB B KIIETKE.

JdemMoHcTpaumMu:

IToprpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. Illnelinen, P. Bupxos, [Ix. YorcoH, @.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHMX  BJEMEHTOB B HEXUBOW  IMPUPOAE,
«PacrnpeneneHre XMMUYECKUX 3JIEMEHTOB B JKUBOW IIPUPOJIEN.

Tabmuubt u cxemsl: «llepuonnyeckas TaOMUIIAa XUMHYECKUX dJIEMEHTOB», «CTpoeHHe
MOJIEKYJBI BOAb», «buocunres 6enka», «CTpoeHne Moyekyibl Oenkay, «CTpoeHHe (GepMeHTay,
«Hyxkneunossie kuciotel. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHHne >yKapuOTHYECKON
KineTkn», «CTpoeHue KHUBOTHOM KIETKH», «CTpO€HHE pacTUTENBHOM KIEeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOCHHE siApa KIETKU», «Y TIeBOABDY, «JIunuasi».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyJIOBaHWE IS TPOBEJACHUS HaOIIOJICHUM,
U3MEpPEHU, SKCIEPUMEHTOB, MMKpPOIIpENnapaTbl pPacTUTENbHBIX, >KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaboparopHas pabota Ne 1. «l3ydeHue KaTamuTUYECKOW aKTHMBHOCTH (epMEHTOB (Ha
IpUMepe aMUJIa3bl MM KaTajlasbl)».

JlaGopaTtopnast pabota Ne 2. «M3yueHne cTpoeHUs KIETOK paCTeHUM, )KUBOTHBIX U OaKTepHil
[10JT MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMHCAHUEN.

Tema 4. ’KusHenesiTeJIbHOCTb KJIETKH.

OOMeH BelecTB, WIK METa00IM3M. ACCUMUIIANNSA (TUITACTUYECKH 0OMEH) U TUCCUMMUIISIIINS
(oHepreTuyeckuii OOMEH) — JB€ CTOPOHBI €AMHOro Ipoliecca Meradonu3ma. Ponb 3akoHOB
COXpaHEHHUs BELIECTB U SHEPTUU B IOHKUMaHUU MEeTa0o0In3Ma.

Tunbl oOMeHa BemiecTB: aBTOTpo(HBIM U rerepoTpodHbiil. Pons (epmenToB B oOMeHe
BEIIECTB U MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TemMHOBas (Ga3el  (orocuHTe3a. Peakmuu  doTocuHTE3A.
D¢ dexkTuBHOCTH PoTOCHHTE3a. 3HAUEeHHE (OTOCHHTE3a Ul JKM3HU Ha 3emie. BiusHue ycnoBuii
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHM.

XemocuHTe3. XeMOCUHTE3UPYIOIIHe OakTeprun. 3HAUCHHE XEMOCHHTE3a JIJIS )KM3HU Ha 3emiie.

DHepreTudeckuii oOMeH B kieTke. Paclenyienue BemecTs, BbIIEICHUE U aKKyMYJIUPOBaHHE

SHEPTUU B KIJIETKE. DTambl dHepreTudeckoro oomena. ['nmukonus. bposkeHue u ero BUBIL.
Kucnopognoe okucinenue, Wid KIeTO4HOe apixaHue. OkuciaurenbHoe ¢dochopuiarpoBaHue.
O} PeKTUBHOCTD FHEPTETHUECKOTO OOMEHA.



Peakumu wmarpuuyHoro cuHre3a. [enermueckas wuHbpopmauus u JHK. Peanuzanms
TeHEeTUYECKON HMH(OpPMauu B KIETKE. | eHeTW4ecKuid KOJ M ero CBOWCTBA. TpaHCKpUNIHS —
matpuunblii cunte3 PHK. Tpancmsuusa — OumocunTe3 Oenka. Drtambl TpaHcusauuu. KomupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oernka.

Hexinerounsie popmel sxu3Hu — Bupychl. Mctopust otkpeitust Bupycos (/. V. iBaHoBckwuit).
OCOOCHHOCTH CTPOCHHS W KU3HEHHOTO IMKIa BUPYcOB. bakrepuodaru. bonesHu pacteHui,
KUBOTHBIX W YEJIOBEKAa, BBI3bIBaEMbIC BUpycaMu. Bupyc mmmyHonedunmra uenoBeka (BUY) —
Bo3Oyautens CIIWMJla. OOpaTHas TpaHCKpUIIMSA, peBepraza H HHTerpasza. lIpodwunakrtuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUil.

JdemoHcTpaumuu:

IToptpetsi: H. K. Konbios, JI. Y. UBanosckuii, K. A. Tumupsizes.

Tabmunel u cxembl: «Tunel nuTaHus», «Metadonu3m», «MUTOXOHIPUSY, « IHEPTeTUUECKHM
obMeny, «Xmoporutact», «DorocunTe3», «Ctpoenue [IHK», «Ctpoenue u (yHKIIMOHHPOBAHHE
reHa», «Cunre3 Oenka», «['enermyeckuii kom», «Bupyce», «bakrepuodarm», «CTpoeHue u
»u3HeHHbI nuki Bupyca CIINa, 6aktepuodaray, «Pemmukanus JTHK.

Ob6opynoBanue: monenu-anmumkaun «Yasoenne JHK u Tpanckpunmus», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHo:KeHNe U HHAMBUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

Knerounslii 1Mk, WM SKU3HEHHbIM LUK KieTkd. Wurtepdasza m muto3. Ilponeccst,
nportekaromue B uHTepdaze. Perumkamms — peaknuss mMatpuuHoro cunrte3a JHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIH Ha0Op — KapuOTHUI. JIMIIJIOWJHBIA M TarUIOWIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuisl. LluTonornueckre OCHOBBI Pa3MHOXKEHHMS W WHIUBUIYaIbHOTO DPAa3BUTHS
OpraHU3MOB.

[Jenenne knetkn — muto3. Craguu mutosa. [Ipoueccel, mpoucxoainiye Ha pa3HbIX CTaJHAX
MHTO3a. BHOJIOrMYeCKHi1 CMBICIT MUTO3A.

[TporpamMmmupyemasi TuOesnb KJIETKH — aronTo3.

@®opMBbl pa3MHOXKEHHSI OPraHU3MOB: O€crojioe U MojioBoe. Buisl 6ecnonaoro pa3MHOKEHHUS:
JiefieHHe HaJBoe, MOYKOBAHUE OJHO- M MHOTIOKJIETOYHBIX, CIIOpOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €70 3HAYEHHE AJIS CEJIEKIINH.

[TosoBOE pa3MHOKEHUE, €T0 OTIINYUS OT OECIIOIIOTO.

Meiioz. Cragum wmeito3za. [Iporeccel, mpoucxopsiiue Ha craausax Menosa. [loBenenue
XpoMocoM B Meio3e. KpoccuHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc oOpa3oBaHUS IMOJIOBBIX KJIETOK Yy KMBOTHBIX. [losioBbIE kene3bl:
CEMEHHUKU U suyHuUKUA. OOpa3oBaHHME M pa3BUTHE IMOJOBBIX KJIETOK — rameT (crepmMaTo30uf,
AiillekyieTka) — crnepmatoreHe3 #  oBoreHe3. (OCOOEHHOCTHM CTpPOEHHUs SHMIEKIeTOK U
cnepmaro3onioB. OmionorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). DMOpPHOHANIBHOE pa3BUTHE (3MOpHOreHe3). DTambl
SMOpPHUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX: JApPOOJIEHHE, racTpyJsiius, OPraHOreHEs.
[ToctamOproHanbHOE pa3BuUTHE. THUIMBI TOCTAIMOPHMOHANILHOTO PAa3BUTHS: NpSIMOE, HENpsSIMoe
(TmunHOYHOE). BnmsHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIOCOOHBIE BBI3BIBATH
BPOKAEHHBIE YPOCTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHM, CTaJIuu
pa3BUTHA.

JdemoHcTpaumuu:

Tabmuupl 1 cxembl: «DOpMbI Pa3MHOKEHHUS OPTaHU3MOBY», «/[BOWHOE OIJIOIOTBOpPEHHE Yy
IIBETKOBBIX PAaCcTCHHIT», «BereraruBHOEe pa3zMHOXXEHWE pacTeHUI», «JleleHne KIETKH OaKTepuiiy,



«CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue Xpomocombl», «KiieTouHbll 1ukm», «Permkanus
JHK», «Mutos», «Menos», «IIpsmoe u HenpsiMoe pa3BuTHe», «I'aMeToreHe3 y MIIEKOIUTAOIUX U
yesioBeka», «OCHOBHbIE CTa/lUN OHTOT'€HE3a).

O6opynoBaHue: MHUKPOCKOIN, MHKporpenapaTsl «CrepMaTo30Ubl  MIIEKOIUTAIOLIET 0,
«Siueknerka milekonuraromero», «KapuokuHes B KIETKaX KOpEIIKa JyKa», MarHUTHas MOJENb-
anmmuakanus «Jlenenue kinerku», moaens JIHK, monens merada3sHol XpOMOCOMBL.

JlaGopaTopHble U MPpaKTH4YeCKHEe PAdOThI:

Jlaboparopnas pabota Ne 3. «HaOmioneHne MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

Jlaboparopuass pabdora Ne 4. «/3yueHue CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacJjieACTBEHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reHeTuku. Mcropus pa3BuTUs TeHETUKU. Ponb muTomorun u
IMOPHOJIOTHN B CTAHOBJICHUM T€HETHKHU. BKiax pocCHMUCKUX M 3apyOeKHBIX yUEHBIX B Pa3BUTHE
TeHeTUKU. MeTonbl TeHeTUKH (THOPUIOJIOTMYECKH, LUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHs. ['eHeTHueckas CUMBOJIMKA, HCIOJNb3yeMas B
CXeMax CKpelUBaHUM.

3aKOHOMEPHOCTH  HAcJIe[JOBaHMUsS  IMPU3HAKOB,  YyCTaHOBIEeHHble [ Mennenem.
MonoruOpuaHoOe CKpellMBaHue. 3aKOH €IuHO-00pa3us ruOpuoB mepBoro mnokoieHus. [lpasuio
JOMUHUPOBaHMS. 3aKOH pacllEIUIeHUsl IpU3HAKOB. [ 'unore3a yuctorsl ramer. [lonHoe u HenonHoe
JIOMUHUPOBaHUE.

JurubpunHoe  CKpelllMBaHHWE. 3aKOH  HE3aBHUCHMOIO  HAacCJElIOBaHUS  IPU3HAKOB.
[luToreHeTHUECKUE OCHOBBI JUTHOPUAHOTO CKpEIIMBaHU. AHaATU3UpPYIOIIee CKpEelIMBaHUE.
Mcnonb30BaHue aHANU3UPYIOLIETO CKPEIMBAHU JUIsl ONPE/IETICHUs TEHOTUIIA OCOOH.

CuenneHHoe HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o  cCUENJIEHHOMY
HacJe10BaHNI0 TeHOB. HapyllleHne cruerieHnst FTeHOB B pe3yibTaTe KPOCCUHIOBEpA.

XpoMoCOMHas TEOpHUs HacIeACTBEHHOCTH. [ eHeTuuecKne KapThl.

I'enetnka moma. XpOMOCOMHOE OIpeAeNeHUe MoJja. AYTOCOMBI M TOJOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHele opranu3Mel. HacieqoBanue Npu3HaKoB, CHEIUIEHHBIX C ITOJIOM.

N3MmeHunBOCTh. BHbl N3MEHUMBOCTH: HEHACIEACTBEHHAs U HacieACTBEeHHas. Ponb cpenbl B
HEHACJICJICTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTUKAa  MOAU(PUKALMOHHOW  M3MEHYMBOCTH.
Bapunanvonsslii psa u BapuannoHHas kpuBas. Hopma peaknmm npusHaka. KonnuecTBeHHbIE H
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoHCTBa MOIM(UKAITUOHHONW U3MEHUNBOCTH.

HacneactBenHasi, WiM TeHOTHNUYECKas, M3MEHUMBOCTh. KoMOMHATHBHAs HM3MEHUYMBOCTb.
Meiio3 U TOJIOBOWM MpOLECC — OCHOBA KOMOWHATHUBHOM M3MEHUMBOCTH. MyTalnMoHHas
u3MeHYnBOCTh. Kilaccupukanus MyTanuii: TeHHblE, XpPOMOCOMHBIE, T€HOMHBIe. YacTrora u
OpUYMHBI MyTauui. MyTtareHHsle ()akTopbl. 3aKOH TOMOJIOTUYECKHX PSAZOB B HAcJEICTBEHHOMN
n3MenurnBocty H. M. BaBunoga.

BHesnepHas HacieICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka wyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOABI TE€HETUKH YEJIOBEKA:
TeHeaNOTnYeCKnii,  OJIM3HELOBBIH, LUTOTCHETUYECKUH,  OHOXMMHUYECKHH,  MOJIEKYJISApPHO-
reHeTuueckuii. COBpPEMEHHOE OINpEAEIEHUE TEHOTHNA: IOJHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTHIUpPOBaHWEe, B TOM uyucie ¢ mnomompbio [II[P-ananu3a. HacnencrBeHHsie 3aborneBaHus
yelioBeKa: FeHHble 00J1e3HU, 00JIe3HH C HACIEICTBEHHOM MpeapacnoioKeHHOCThIO, XPOMOCOMHbIE
6one3nn. Comaruueckue M reHepatuBHble MyTanuu. CTBOJNIOBBIE KJIETKU. [IpUHIMIBI 3710pOBOTO
o0pa3a >KW3HU, TUATHOCTHKH, MPOPHUIAKTUKU U JEUCHHUS T€HETHYECKUX OoJe3Heil. Meauko-



TEHETUYECKOE KOHCYJIbTHPOBAaHUE. 3HAUCHUE MEAUIMHCKONW T€HETUKHU B MPEIOTBPAIICHUN U
JICYCHUH TeHETUYECKHUX 3a00JIeBaHUI YEJIOBEKa.

JdemMoHcTpaumMu:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne ®puz, C. C. Yersepuxo, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmunpl U cxembl: «MOHOrHOpPHIHOE CKPEUIMBAHUE U €ro IIUTONEHETUYECKass OCHOBaY,
«3aKOH pacIIEIUICHUs U ero IUTOreHeTHYEeCKasi OCHOBAY, «3aKOH YHCTOTHI raMeT», «J{urudbpuaHoe
ckpemBanue», «lluTomornyeckue  OCHOBBI ~ JUTHOPUIIHOTO  CKpellMBaHUA»,  «Meio3y,
«B3anMoIeliCTBHE aJIENbHBIX T€HOBY, «I €HETUUECKHE KAapThl pACTECHUM, )KUBOTHBIX U YEJIOBEKaY,
«"eneruka moisia», «3aKOHOMEPHOCTH HACJIEIOBaHUs, CLETUVICHHOTO C MojoM», «KapuoTumsl
YyelloBeKa U IKUBOTHBIX», «Buumpl wu3MeHunBocT», «MoaudukanuoHHass HN3MEHYHUBOCTbHY,
«HacnenoBanue pesyc-pakropay, «'eHeTuKa rpymnmn KpoBu», «MyTallMoHHAsS U3MEHYHUBOCThY.

O6opynoBanue: Mojaenu-anuMkanuu  «MoHoruOpuaHoe ckpemuBanuey», «HemonHoe
JoOMUHUpOBaHUEY», «lurnOpuanoe ckpeuBanuey, «llepekpéct XpoMocomM», MHUKPOCKON W
mukpornpenapar «Jpo3zodpuna» (Hopma, myTanuu (HOpMBI KPbUIEB M OKpAacKu Tena), repOapwuii
«I"opox mOCEBHOW.

JlaGopaTopHble U MPpaKTH4YeCKHe PAdOThI:

Jlaboparopnas pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHAHOTO W TUTHOPHIHOTO
CKpeLIMBaHUs Y APO30(HUIIBI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaboparopHuas pabota Ne 6. «M3yueHue MoaupUKAIMOHHON W3MEHUYUBOCTH, TIOCTPOCHUE
BApUALMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «AHamu3 MyTauuid y Apo30QuiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTrueckast padota Ne 2. «CocTaBiieHue 1 aHaIU3 POJOCIOBHBIX YEIOBEKay.

Tema 7. Cesexkuusi oprann3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekiusi Kak Hayka M TIpoliecc. 3apoXIACHUE CENEeKIMU W JAoMmecTtukanusa. Yuyenue H. U.
BaBuioBa 0 1eHTpaXx NPOUCXOXKACHHS W MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpsr
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, OPO/Ia, ITAMM.

CoBpeMeHHbIE METOJBl CEJNEeKIMUA. MacCoBBIi M WHIWBUAYAIbHBIM OTOOPHI B CENEKIIMH
pacteHuid U KUBOTHBIX. OleHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpENIMBAHUE — WHOPWIWHT.
Yucras nuaus. CkpeuiuBaHue YUCThIX TUHUH. ['eTeposuc, winn rubpunHas cuia. HeponctBeHHoe
CKpemuBanue — ayropuauur. Otnanénnas rudpuanszanus u e€ ycrnexu. IcKycCTBEHHBIH MyTareHes
Y TIOJTYYC€HHE TTOTUTIIIONI0B. JOCTHIKEHUS CeNIEKIIMHA PACTEHUH, YKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buortexHosoruss Kak oTpacib MPOU3BOJACTBA. [€HHasT WHXKEHEpHs. OTamlbl CO3JaHUS
pexombunantHoit JIHK wu TtpancreHHbix opranusmoB. Kietounas wuHxeHepus. KietouHsie
KyIbTypbl. MUKpPOKJIOHAIBHOE pa3MHOXEHUE pacTeHuil. KiioHupoBaHHE BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHW3MOB. OKOJOTMYeCKHe M dTudeckue mnpodbiremsl. MO —
T€HETUIECKU MOAU(PUIIUPOBAHHBIE OPTAaHU3MBI.

JleMoHCTpauu:

IToptpetsr: H. . Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. IBaHoB.

Tabmuiel u cxeMbl: kapta «LeHTphl TPOUCXOXKAECHUS W MHOT000paszusi KyIbTYPHBIX
pactenuit», «llopoasl TOMalIHMX >KUBOTHBIX», «CoOpTa KYJIBTYPHBIX pacTeHHil», «OtTnanéHHas
rubpunmzamus», «Paborel akamemuka M. @. UBanoBay, «llomumnouaus», «OOBEKTHI
OnoTexHonorum», «KiierouHnbsle KyabTyphl U KIOHUpOBaHUEY, «KOHCTpYyHpOBaHHE U MEPEHOC TEHOB,
XPOMOCOM.



Ob6opynoBanue: MyJSDKH IUIOAOB M KOPHEIUIOAOB JAMKHX (OPM U KyJIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MPpaKTH4YeCKHe PAdOTHI:

Okckypeuss «OCHOBHbIE METOJbl M JOCTH)KEHHUS CEJeKIMM pacTeHUH M >KUBOTHBIX (Ha
CENICKIIMOHHYIO CTAaHLUIO, IJIEMEHHYIO (epMy, COPTOHMCIBITATENbHBI YYacTOK, B TEIUIMYHOE
XO03sICTBO, J1a00PATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBoIIOLMOHHAS OUOJIOTHS.

[IpeanocbuUIKM BOSHUKHOBEHHUSI 3BOJIIOIIMOHHON TEOPUU. DBOJIIOIMOHHAS TEOpUsS U €€ MECTO
B Onosoruu. BiusHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U IPYTUX HAYK.

CBugerenbcTBa 3BOMOLUU. [laneoHTonornyeckue: nocaeqoBaTeIbHOCTh OSIBJICHUSI BUIOB B
MAJICOHTOJIOTUIECKON JICTOIHCH, Tepexoanbie popmbl. broreorpaduyeckue: cXoICTBO U pa3indne
¢dayH 1 (0p MATEPUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJCTBA W pPa3ivuvs SMOPHUOHOB pa3HBIX BHUAOB I103BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTMYHbIEC, AHAJOTUYHbIE, PYJUMEHTApHbIE  OpraHbl,
aTaBU3Mbl. MOJIEKYIISIPHO-OMOXUMHYECKHUE: CXOICTBO MEXAHU3MOB HACJIEACTBEHHOCTH U OCHOBHBIX
MeTaOOIMYECKUX IyTeH Y BCEX OPraHU3MOB.

OpomononHass teopuss Y. JlapBuna. Ilpennoceuiku BO3HUKHOBEHMS JIapBUHHU3MA.
JIBUKyIIIHEe CUITBI 3BOJTIOLUU BUOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHUE MTPH OTPAHUYEHHOCTH
pecypcoB, HeomnpeaenéHHasi U3MEHYUBOCTb, 00pb0a 3a CyLIECTBOBAHHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bomonuu (CTD) u e€ ocHOBHBIE TIOJIOKEHUSI.

MukposBontonus. [Tonynsanus kak eTMHUALIA BUIa U SBOJIIOLUU.

JBuxymiue cuibl ((hakTopbl) SBOJIONUK BUJOB B MpUPOJe. MyTallMOHHBIN Mpoiiece U
KOMOWHATHBHAs N3MEHUMBOCTD. [lomysiiMoHHbIE BOJIHBI U ipeiid reHoB. M30siius u Murpanus.

EctectBenHbIi 0TOOP — HanpaBJsttoui hakTop sBomroIH. GOopMbI €CTECTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCTh OPraHU3MOB KaK Pe3yJbTaT dBOJIONMH. [IpuMepbl mpUCTOCOONICHH Y
OpraHu3MoB. ApoMOp(0O3bl U UINO-aJaNITAIIH.

Bun wu BumooOpasoBanue. Kputepum Buma. OcHoBHbIe (GOpMBI  BHI000pA30BAHMUS:
reorpauyeckoe, 3K0JI0rHIeCKOe.

MaxkposBomonus. DPopMmbl  3BOJIOLUUU:  (QuUiIeTHYeCKas, JAUBEPreHTHas, KOHBEpPreHTHas,
napasuiensHas. HeoOpaTuMOCTh SBONIOIHH.

[IporcxoxaeHNE OT HECTIEMATIM3UPOBAHHBIX MPEeaKoB. [Iporpeccupyromas crienuamin3aims.
AnanTuBHAs paguaIus.

JdemoHcTpaumuu:

IToprpersr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
['exkenpb, @. Mromep, A. H. CeBeprios.

Tabmuip! 1 cxembl: «Pa3BUTHE OPraHUYECKOTO MHUPaA Ha 3eMiie», «3apOoIbIIN MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «Dopmbl OOpHOBI 3a CyliecTBOBaHUEY», «ECTECTBEHHBIN 0TOOPY,
«MHorooOpa3ue coptoB pacteHui», «MHoroodpasue mopoa KHUBOTHBIX», «l[lomymsuum»,
«MyTanuoHHass HU3MEHYUBOCTHY, «ApomMopdo3sly, «Mmuoamantamuny», «OOmIas xereHeparus,
«/IBmwxymue cuitbl sBomonUNY, «Kapra-cxema mapmipyta myremectsus Y. Jlapsunay, «boprbda 3a
cymecTBoBanue», «lIpucmoco6IeHHOCT, OpraHu3MoBy, «l'eorpaduueckoe BHUI000pa3OBaHUE,
«DKOJIOTUYECKOE BUI000pa30BAHUE.



O6opynoBaHue: KOJUICKIIHS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKU, HA0Op IUIONOB H
ceMsiH, koyuiekuus «lIpumepbl 3alUTHBIX TPUCIOCOOJICHUM y JKUBOTHBIX», MOJENb «OCHOBHBIC
HaIlpaBJICHUs IBOIIOIUNY, 00bEMHAs MoieNb «CTPOCHHUE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX Y.

buoreorpaduyeckas kapta Mupa, KoJuteKIus «PopMbl COXPaHHOCTU UCKOMAEMbIX KUBOTHBIX
U pacreHui», Mozenb anmukanus «llepexkpéct xpomocom», BiaxkHble mpenaparsl «PasBurtue
HaceKkoMoroy, «Pa3BuTue msrymkuy, Mukpompenapar «Jlpo3oduia» (Hopma, mMyTanuu (HOpMbI
KPBUIBEB U OKPACKHU TEJA).

JlabopaTopHble M NpaKkTHYecKHe PadOThI:

JlaGopatopnas padota Ne 1. «CpaBHeHHE BUOB 110 MOP(OJIOTHUECKOMY KPUTEPHUIOY.

Jlaboparopuass pabora Ne 2. «OmnucaHue TMNPUCTIOCOOIEHHOCTH OpraHu3mMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU Ha 3em.Ie.

JlonayuyHble TpeACTABIECHUS O 3apOKACHUU >KU3HU. HaydyHble rumore3bl BO3HUKHOBEHUS
KU3HM Ha 3emyie: aOWOreHe3 M TMaHCIepMUsd. XUMHUYECKas HBOJIONUSA. AOHUOTCHHBIM CHUHTE3
OPTraHWYECKUX BEIIECTB M3 HEOPTaHMUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKON
sBomonnK. HauanbHbie sTanbl Guonorndeckoii sponronuu. ['unoresa PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE TPOTOKIETKU. llepBble KIETKH M HMX IBOIIOLUA.
®opMHUpPOBAHKUE OCHOBHBIX TPYII KUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o 3paM u nepuonam. Karapxein. Apxeiickas U mpoTepo3onckas
apbl. [laneosoiickas spa u e€ nmepuoabl: KeMOPUNCKUN, OPIOBUKCKHIA, CUITyPUICKUHN, NTEBOHCKUIA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa 1 €€ epruoIbl: TPUACOBBIN, IOPCKHI, METOBOM.

Kaiino3zoiickas 3pa u €€ mepruojpl: NajgeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.

XapakTepucTuka KiIuMaTa U TeOJOTrMYecKHX ImporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacTUTEIBHOTO U )KUBOTHOTO MUpa. ApomMop(}o3bl y pacTeHuit u )KUBOTHBIX. [losiBIeHHE, paciBeT u
BBIMHUpaHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOrO0 MHpa Kak OTpakeHue HBONOLUMU. OCHOBHBIE CHUCTEMATHYECKHE
TPYIIIIBI OPraHU3MOB.

DOBOJIIOIMST  4YeJlOBeKa. AHTPOINOJIOTHs Kak Hayka. Pa3Buthe TpeACTaBICHHN O
MIPOUCXOKICHUH YeloBeKa. MeTo bl u3yueHust antpornorene3a. CXOoJCTBa U pa3IMuUs YeJOBEKA U
KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YETIOBEKA.

JBuxymue cunbl  (dakTopbl) aHTpororeHeza. HacnencTBeHHass W3MEHYMBOCTH U
€CTeCTBeHHbBIN 0TOOp. OOIIeCTBEHHBI 00pa3 KWU3HU, W3TOTOBICHHE OPYAHH TpyHa, MBIIUICHHE,
pedsb.

OCHOBHBIE CTaJMM W BETBH SBOJIONMU YEJIOBEKA: aBCTPAJIONUTEKH, YETO0BEK yMeEIbIH,
Yenosek npamoxosinii, YenoBek HeaHaepTalbCeKuid, YenoBek pa3zyMHblid. Haxonku nckonaeMbix
OCTaTKOB, BpeMs CYIIECTBOBAHMs, OOJIACTh pacMIpoCTpaHEeHHs, 00bEM T'OJOBHOTO MO3ra, 00pas
KU3HH, OPYIHSL.

YenoBeueckne pacbkl. OCHOBHBIC OOJIBIIME PaCHl: €BpOMNEOWAHAs (€BpasmiicKas), HErpo-
aBcTpanmoujHas  (dKBaTopuanbHas),  MOHTOJIOMAHAs  (a3WaTcKo-aMepukaHckas).  YUepTsl
MPHUCTIOCOOTICHHOCTH TPEJCTaBUTENEH YeOBEUYEeCKUX pac K YCIOBUSM CyllecTBOBaHUs. EAMHCTBO
yesnoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

IToptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuie! u cxembl: «Bo3uukHOBeHHEe CONHEYHOU CUCTEMBI», «Pa3BUTHE OPraHUYECcKOTOo
mupay», «PacturenpHas kietka», <«OKuBoTHas kiuetka», «lIpokapuornueckas — KIeTKay,



«CoBpeMeHHasl cucTeMa OpraHU4YecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX 4YEPT CTPOCHUS
YeloBeKa M 4YeNOBEKOOOpa3HBbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJIOTHYECKHX HaXOJII0K
IIPEIKOB COBPEMEHHOI'O 4YelIoBEeKa», «/lpeBHenmmne mogu», «/IpeBHue mogu», «llepsbie
COBPEMEHHBIE JIIOIN», «UelI0BeYeCKHe pachi.

Ob6opynoBanue: wmymsbku — «lIpoucxoxnenue dyenmoBeka»  (OIOCTBI  aBCTPAIIONUTEKA,
MUTEKAaHTPONa, HEaHJAEepPTaIblla, KPOMAHBOHIIA), CJICTKHA WM H300paKeHUS KaMEHHBIX OPYAHM
NEepBOOBITHOTO 4YelloBeKa (KaMHHU-UOMIEphl, pyOmia, ckpebia), TeOXpOHOJOTHYecKas Taliuia,
KoJuteKus: «@OopMbI COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTCHHI.

JlaboparopHble M NpaKkTHYecKHe PadOThI:

[TpakTiaeckas padora Ne 1. «/3yueHue UCKOMAEMBIX OCTAaTKOB PACTEHUH W KUBOTHBHIX B
KOJUICKLIUAX».

DKCKypcusi «IBOJIOIMS OPraHUYECKOT0 Mupa Ha 3emie» (B eCTeCTBEHHO-HAayUHBIM WU
KpaeBeauecKUil My3eil).

Tema 3. OpranusMbl U OKpY:KaK0IIas cpeaa.

DKOJIOTUS KaK HayKa. 3aauM U pa3Jieibl 3KOJIOTHMH. MeTO bl SKOJIOTMYECKUX UCCIIET0BAHMII.
DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpensl oOuTaHus OpraHU3MOB: BOJHAS, Ha3eMHO-BO3/1yIIHas, MIOYBEHHAs,
BHYTPHUOPTaHU3MEHHAsI.

Okonorudeckue ¢akropsl. Kitaccupukammsi 3KOJOTHYECKHX (HAKTOPOB: aOMOTHYECKUE,
OMOTHYECKUE U aHTponoreHHbIe. JlelicTBre IKOIOrndeckux (PakTopoB Ha OPraHU3MBI.

AlGuotnueckue  (akTopsl:  CBET,  Temmeparypa,  BIaKHOCTb.  DoTonepuoausM.
[TpucnocoOneHust OpraHU3MOB K ACHCTBHUIO a0MoTHYeCKUX (pakTopoB. buonornueckue puTMel.

buotnueckue daktopsl. Buasl OMOTHYECKHUX B3aUMOJICUCTBUI: KOHKYPEHIIUS, XUITHUIECTBO,
cum6uo3 u ero (opmbl. [lapazutusM, koomnepaius, MyTyaaTu3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HaXJIEOHMUYECTBO). AMeHcanu3M, HeWTpanu3Mm. 3HadeHHe OWOTHYECKUX B3aMMOICHCTBUMA IS
CYIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE  XapaKTepUCTUKU momnynsiuud. OCHOBHbIE TIOKa3aTead  IMOMYJSALUU:
YUCJIEHHOCTh, IUIOTHOCTb, pPOXJIa€MOCTb, CMEPTHOCTb, MNPUPOCT, Murpanusa. JluHamuka
YUCJIEHHOCTH MONYJIALMH U €€ PErysaus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabar, K. @. Pynbe, 3. I'ekkens.

Tabmumel u cxemel: kapta «lIpuponusie 30HBI 3emiuny, «Cpeabl OOMTaHHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymauun», «3aKOHOMEPHOCTH POCTAa YHUCJIEHHOCTH  MOMYJSALHUU
uHpy30pun-Tydenbkny, «llumessbie nenm.

JlabopaTopHble H NpakTHYecKHe padoThbI:

Jlaboparopuast pabora Ne 3. «Mopdosiornueckne 0COOCHHOCTH PACTEHUH M3 Pa3HBIX MECT
oOUTaHUSY.

Jlaboparopnas pabota Ne 4. «BrnusiHUe CBETa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuueckas padota Ne 2. «[loacdéT MIOTHOCTH MOMYJISIMA PA3HBIX BUOB PACTCHUIN.

Tema 4. Coo01ecTBa U IKOJIOTHYECKHE CHCTEMBI.

Coo011ecTBO Opranu3MoB — 6uoreHo3. CTpYKTyphl OMOIIEHO3a: BUOBasi, IPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Buasl-nomunanTel. CBs3u B OMOIICHO3E.

DKoyiorudeckue cucrteMbl (dkocucrembl). [loHsiTme 00 »KocucTeMe MW OHOTEOIEeHO3E.
OyYHKIHUOHATBHBIE  KOMIIOHEHTHI ~ 3KOCHUCTEMBI:  TMPOAYLUEHTbI, KOHCYMEHTBI, PEAYyLIECHTHI.
KpyroBopor BemiecTB M MOTOK BSHEPrMM B 3KocucTeMe. Tpoduueckue (MHIIEBBIE) YPOBHHU
skocuctemsl. [Tuniessie nenu u cet. OCHOBHbBIE MTOKA3aTENH HKOCUCTEMbI: OMoMacca, MPOIyKIIHs.



DKOJIOTUYECKHE MUPaMUIbl: MPOAYKIMH, YHUCICHHOCTH, Onomacchl. CBOWCTBA 3KOCUCTEM:
YCTOMYMBOCTH, CaMOperyJisiius, pazsutue. Cykieccus.

[TpuponHblE 3KOCUCTEMBI. ODKOCHUCTEMBI O03€p M peK. OKOCHUCTEMAa XBOMHOIO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE JIKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

Buopasznoobpaszue kak (axkTop ycTOWYMBOCTH 3KocucTeM. CoxpaHeHHE OHOJOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiisl, coctaB u cTpykrypa o6mochepsl. Kupoe
BemiecTBo u ero GyHkuu. OcobeHHoCTH OHOoCchephl KaK rI00AbHON YKOCHCTEMBI. JMHaMU4YecKoe
paBHOBecHe U 00paTHast CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB U OHMOr€OXMMHUYECKHE IUKIBI SJIEMEHTOB (yriepoja, as3ora).
3oHanbHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Onocdepe 3emiau. AHTPOIOTCHHBIE M3MEHEHHs B Onochepe. ['mobanpHbIC
9KOJIOTHYECKUE TTPOOIIEMBI.

CocyecTBoBaHue npupobl U yenaoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBa
ycroitunBocTd Omocdepbl. OCHOBa palMOHAIBHOTO YIPABJICHUS MPHPOTHBIMH pPECypcaMH U HX
UCIOJIb30BaHue. JlocTuykeHus: OMONIOTMM U OXpaHa MPUPO/BI.

JdemMoHcTpaumMu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabmuie! u cxemsl: «llumeBsie nenuy», «buoneHos: cocras u cTpykrypa», «[Ipupoansie
cooOmectBay, «llemn mnuTaHus», «IKojmoruueckas mnHpamuaa», «buochepa U UETOBEK»,
«DKOoCUCTEMa HNIMPOKOIMCTBEHHOTO Jiecay, «DKOCHCTEMa XBOMHOTrO Jieca», «buoleHo3 BooéMay,
«ArporeHo3», «I[IpuMepHbIe aHTPONIOT€HHbIE BO3CHCTBUS Ha IPUPOAY», «BaxkHel1ne nCTOYHUKH
3arps3HEHUS] BO3/yXa M TPYHTOBBIX BOJ», «llouBa — BakHelImas cocramisromas Ounocheps»,
«®Dakropsl gerpaganuu nouBy», «llapHukoBelil A3QpdexT», «PaKkTopbl paAMOaKTUBHOIO 3arpsA3HEHUS
o6uocheprr», «OOmas crpykrypa Ouocheps», «PacnpocTpaHeHue >Ku3HH B Ouochepey,
«O30HOBBII 3KpaH 6uochepr», «Kpyrosopot yriaepona B 6uocheper, «Kpyropopor a3ora B
TPUPOICY.

Ob6opynoBanue: Mojenb-anminkanus «Tunuynsle OuoneHo3b», repdapuil «PacTUTENbHbIE
coobuiecTBa», Komuekiun «buoneHo3y», «Bpeaurenn BaXHEWIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu M KOJUIEKIMHM pacTeHUHl U IKUBOTHBIX, MPHHAIIEKAIIME K PA3HBIM
9KOJIOTUYECKHUM Tpymmnam ojHoro Buia, KpacHas kuura Poccuiickoit denepannn, nzo0pakeHHs
OXPaHSEMBIX BHJIOB PACTEHUI 1 )KHBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOTPAMMLI 110 BUOJIOTMUA HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHIA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00yJaIUMUCS TIPOTpaMM CpeAHEero o0mero oOpa3oBaHUS: JIMYHOCTHBIM, METAMPEAMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JNMYHOCTHBIX pE3yJbTaTOB OCBOEHMs IpenMera «bHonorusy BbIAEICHBI
CJIEIYIOIIKE COCTABIISIONINE: OCO3HAHUE 00YUAIOIMMHUCS POCCUUCKON TPaXKIaHCKON HIEHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPEICTICHUIO, HaJTMYie MOTUBALIMU K
00y4eHHI0 OMOJIOTUH, LIEJIEHAIIPABIIEHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHHUM JIMUYHOCTU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAUIMA pa3BUTUS OMOJIOIMYECKOIrO 3HaHUS, TOTOBHOCTb
U CHOCOOHOCTh OOy4YaroIIMXCS PYKOBOACTBOBATHCS B CBOCH JIEATENBHOCTH ILIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMHM, MPHUCYIIMMH CHCTEME OHOJOTHYeCKOro o00pa3oBaHus, HaJIU4YHE
HKOJIOTHYECKOTO MTPABOCO3HAHUS, CIIOCOOHOCTH CTaBHUTH IIETTH U CTPOUTH KU3HEHHBIE TIAHbI.

JInuHOCTHBIE pE3yabTaThl OCBOEGHUs mpeamera «buonorus» nocTUraroTcs B €IUHCTBE
yueOHOM M BOCHHUTATEIHHOM AESITENPHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMH POCCHUUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKHUMH W JTYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMHU, MPHUHITHIMU B
oOuiecTBe MNpaBWiIaMM M HOPMaMU IOBEIEHUS U CIOCOOCTBYIOT IpoOLeccaM CaMOIIO3HaHUS,
CaMOBOCITUTAaHUSI U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH NO3UIMH JIMYHOCTH, MaTPUOTHU3MA,
YBa)XXECHHUsI K 3aKOHY M IIPaBOIOPSAIKY, YEJIOBEKY TpyAa M CTapUIEMy MOKOJEHHIO, B3aHMMHOIO
yBa)K€HHsI, 0EPEX]HOr0 OTHOIIEHHS K KyJIbTypHOMY HACIEIUI0 U TPAJULUAM MHOTOHAIIMOHAIBHOTO
Hapopa Poccuiickoi @enepanun, NpUPOIE U OKPYKAIOIIEH cpeie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHMsI ydueOHOro mnpeamera «buojorus» MOMKHBI OTpakaThb
TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOM BHYTpEHHEH
NO3HLIKEN JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAINH, MO3UTUBHBIX BHYTPEHHUX YOeXJEeHUH,
COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCUHCKOIO 00IECTBa, paclIupeHUe KU3HEHHOTO
OTIbITA M OIBITA JIEATEIBHOCTH B MPOLECCE pean3allii OCHOBHBIX HAINPaBICHUN BOCHUTATEIbHOU
JESATEIIBHOCTH, B TOM UHUCIIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh ~ TPAKIAHCKOM  MO3UMIUHM  OOyyaromierocss Kak akTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OO0S3aHHOCTEW, YBa)XK€HHE 3aKOHAa U
MPaBONOPSAJIKA;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATENLHOCTH MPU CO3AAHUU yYEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U TO3HABATENIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEATh, COOCTBEHHYIO MO3UIIMIO TI0 OTHOUIEHHIO K SBJIEHUSIM COBPEMEHHOM
KHU3HU U OOBSCHSATH €€;

YMEHHUE YYUTHIBATh B CBOMX JEHCTBHIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aUMOICHCTBUS
JIOJeH ¢ pa3HBIMU YO€XKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMHU U COIIMAIbHBIM MOJIOXKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJTHEHUSI Y4YEOHBIX,
IIO3HABATEJIbHBIX U UCCIIEN0BATENbCKUX 3a/]a4, YBAXKUTEIBHOIO OTHOLIEHHS K MHEHHIO OIIIIOHEHTOB
pu 00CYXJICHHH CHIOPHBIX BOIPOCOB OMOIOTHUECKOTO COJICPIKAHMS;

TOTOBHOCTb K TyMaHUTapHOMN U BOJOHTEPCKON AESITENbHOCTH;



2) MATPHOTHYECKOTO BOCTIUTAHUS

c(OPMUPOBAHHOCTh POCCUICKON TPakIaHCKON MIACHTUYHOCTH, MATPUOTHU3MA, YBAXKCHHS K
CBOEMY Hapoy, YyBCTBAa OTBETCTBEHHOCTH nepe PoauHoii, roplocT 3a cBOM Kpaid, cBor Ponuny,
CBOM SI3BIK U KYJIBTYPY, IPOLUIOE U HACTOSIIEE MHOIOHAIIMOHAILHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAUIO U MaMSITHUKAM MPUPOJIbI, TOCTUKEHUSIM
Poccun B Hayke, UCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OILICHHMBATH BKJIAJ] POCCUICKUX YUYEHBIX B CTAHOBJICHHE M pa3BUTHE OHOJIOTHH,
NOHMMAHUA 3HA4YeHHUs OWOJIOTMM B TO3HAHUM 3aKOHOB TMPHUPOMABI, B KU3HU 4YEIOBEKAa H
COBPEMEHHOT0 00IIeCTBa;

uelHas yoe:xx IEHHOCTh, TOTOBHOCTh K CIIY’KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32
ero cyap0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMSL:

OCO3HaHUue JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO [TOBEACHMUS;

CIIOCOOHOCTh OLIEHHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyIyILErO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHSATUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUM C TpaAULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETHYECKOE OTHOIIEHHE K MUPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOT'O U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOILLIEHUII;

MOHUMaHNE YMOIIMOHAIBHOTO BO3/IEUCTBUS )KMBOU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUYECKOMN JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, GopMHPOBAHHUS KYJIbTYPHI 310POBbS M IMOIIMOHAIBLHOTO
Os1aromosy4us:

NOHMMaHWe M peau3alys 3J0pOBOT0 M 0e30macHOro o0pasa >KU3HHU (340pPOBOE NMUTAHHE,
coONI0ZIeHNe TUTMEHWYECKUX IMpaBWJI U HOPM, COAJaHCHUPOBAHHBIA PEXHUM 3aHSITHUM U OTIbIXA,
perynsipHasi pu3nyecKkas akTUBHOCTD), O€pEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLICHMS
K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHNE IEHHOCTH TPaBUJ WHIUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOTO MOBECHUS
B CUTYyAaIUsIX, YIPOKAIOLIUX 3/I0POBbIO U )KU3HHU JIHOJIEH;

OCO3HAHWE TMOCHEACTBUM W HENpUSTHS BpPEIHBIX NPUBBIYEK (YHOTpeOJEHUS alIKoroJs,
HapKOTHKOB, KypeHus);

6) TPY10BOr0 BOCIIMTAHUS

TOTOBHOCTb K TPYJly, OCO3HAaHHE [IEHHOCTH MacTepCTBa, TPYA0I00ue;

TOTOBHOCTb K aKTHUBHOU JI€ATETbHOCTH TEXHOJOTMYECKON M COLMAaIbHOM HAaNpaBlI€HHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO JIEATEIbHOCTH;

MHTEpPEC K pa3IMyHbIM cepaM MpodeccuoHANbHON AesTeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp OynyIiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KIU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSDKEHUH BCEH
JKU3HH;

7) IKOJIOTHYECKOTO BOCIIUTAHUS

HKOJIOTHYECKHU I1eJIeco00pa3sHoe OTHOIIEHHE K MPHPOJE KaK MCTOYHMKY XKM3HHM Ha 3emile,
OCHOBE €€ CYIIIECTBOBAaHMS,



MOBBIIIICHUE YPOBHS DKOJIOTMYECKON KyIbTyphl: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOXKHBIX ITOCIIECTBUI JUIsl OKPYKAIOLIEH Cpebl;

OCO3HAHHME TJIO0ATBHOTO XapakTepa OHKOJOTHYECKUX TNpoOIeM U MyTed HX pPElICHHS;

CIIOCOOHOCTH MCMOJIB30BaTh MpUOOpETaeMble IPU U3yYEHUH OMOJIOTUU 3HAHUS U YMEHUS MIPU
pelieHuu npoOseM, CBS3aHHBIX C PalMOHAIBHBIM MPUPOJIONOIb30BAaHHEM (COOIIOIEHUE TPaBUII
IIOBEJICHUS B IIPUPOJIE, HAIIPABJIIEHHBIX HA COXPAHEHUE PaBHOBECHSI B SKOCUCTEMAX, OXpaHy BUJIOB,
IKOCHCTEM, Orochepsl);

AKTHUBHOE HEMPUITHE IEUCTBUH, MPUHOCALIUX BPEl OKPYKAIOIIEH NPUPOAHON Cpeie, YMEHUE
IPOTHO3UPOBATH HEOJArONPHUATHBIE SKOJIOTUYECKHUE TIOCIEACTBHS MPEIAIPUHUMACMBIX ACUCTBUHN U
IpeoTBpallaTh UX;

HaJU4ME PA3BUTOIO HSKOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTMYECKOW KYJIbTYpBI, OIbITA
JEATEIbHOCTH  SKOJIOTMYECKOW  HANpaBIEHHOCTH, YMEHHUS  pPYKOBOJACTBOBAaTbCS UMHU B
[IO3HABATEJIbHON, KOMMYHUKAaTMBHON U COLMAJIbHOW IpPaKTUKE, TOTOBHOCTM K YYacTUIO B
MPAKTUYECKOU JIESITENTBHOCTH AKOJOTMYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAyKH M OOIIECTBEHHOW MPaKTUKU, OCHOBAHHOTO Ha JHANOTe KYJIBTYP, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIbTYPHOM MHUPE;

COBEPILEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKOM KYJIbTYpPbl KaK CpeICTBa B3aUMOJEHCTBHS
MEXAY JI0JIbMU U ITIO3HAHUS MUDPA;

MOHMMAaHUE cHenuPUKA OUONOTUM KaK HayKd, OCO3HaHUS €€ ponu B (POpMHUPOBAHUU
PALMOHATILHOTO HAYYHOT'O MBILIUIEHHUS, CO3JaHUM LEIOCTHOTO MPEJCTAaBIECHUS 00 OKpYXaroIlem
MUpE KaK O €JUHCTBE IMPUPO/Ibl, YeIOBeKa U 00LIeCTBa, B TO3HAHUH IPUPOJHBIX 3aKOHOMEPHOCTEN
U pelIeHu! NMpodsieM COXpaHEHUs MPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTHMH JJIi COBPEMEHHON IUBWIN3ALUHN: OOecreyeHus
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3/IaHHWE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarb pecypcHble MpoOJeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA IMyTeH BBIXOJA M3 TJI00ATBHBIX
9KOJIOTUYECKUX MpoOsieM M oOecredeHus mepexosa K yCTOWYMBOMY Pa3BUTHIO, pallMOHAILHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB >KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHUHM OMOJOTMYECKUX 3HAHMNM B LENSIX MHOBBIIIEHHS 00Ien
KYJIbTYpbl, €CT€CTBEHHO-Hay4YHON TPaMOTHOCTH, KaK COCTaBHOM dYacTu (yHKIHMOHAIBHOU
IpPaMOTHOCTH O0y4arouuxcs, GopMupyemMoit npu U3y4eHun OUoIOoTHH;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IMOJIydaeMble 3HaHWA Ui aHaiM3a M OOBSCHEHUS SBIECHUM
OKpYKAIOIIET0 MHpa M MPOUCXOASIIMX B HEM H3MEHEHMH, yMEHHME JelaTh O0OCHOBAHHBIE
3aKJTIOYECHUS HAa OCHOBE HAyYHBIX (AaKTOB M HMEIONIUXCS JaHHBIX C IeNbI0 TMONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIsl peleHus! mpooseM
B PCATHHBIX KU3HECHHBIX CUTYaIIUSX;

OCO3HAHHE IIEHHOCTH HAy4YHOH [JE€ATEIbHOCTH, NOTOBHOCTH OCYIIECTBIATH NPOEKTHYIO M
HCCIIEI0BATENBCKYIO ACSITENbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHI0 M CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIOJIy4YEHHIO HOBBIX 3HAHMM 1O OHOJIOTMM B COOTBETCTBHH C >KU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI



MeranpenmMeTHble pe3yabTaThl OCBOEHUS y4eOHOro mpemmera «bHONOTHS» BKIIOYAIOT:
3HaYyuMble I (QOPMHUPOBAHUS  MHPOBO33PEHHS]  OOYYAIOIIMXCS  MEXAUCLUILTUHAPHBIC
(MeXnpeIMeTHbIe) 00IeHayYHbIe TTOHATHS, OTPAXKAIOLIUE LIEIOCTHOCTh HAYYHON KapTHUHBI MUpa U
cnenuUKy METOJOB IO3HAHHUS, HCIOJNB3YEMbIX B C€CTECTBCHHBIX Haykax (BEIIECTBO, SHEPTHS,
SIBJICHUE, TTPOLIECC, CUCTEMa, HayUHbIH (aKT, IPUHIIKII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHKUEe, HAOIOJIEHHWEe, M3MEpPEeHHe, HKCIEPUMEHT U JPYTHX), YHUBEpcallbHble Yy4eOHbIE

neiictBusi  (NO3HABATENbHbIE,  KOMMYHUKAaTHUBHBIC,  DPETYISATUBHBIC),  0OECIICUMBAIOIINE
dbopMupoBaHre (GYHKIMOHATHHOW TPAMOTHOCTH M COIMAIBLHOM KOMIIETCHIIMH OOYJaromuXcs,
CHOCOOHOCTh o0yJaromuxcs UCIIOJIb30BATh OCBOCHHBIC MEXTUCIUTTNHAPHBIC,

MHUPOBO33pEHYECKUE 3HAHWS W YHUBEpCallbHble Yy4ueOHbIC [JEeHCTBUS B II03HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yiabTaThl OCBOEHHUs IMPOrpamMMbl CpefaHero oOiiero o0pa3oBaHUs
JIOJIKHBI OTPaXKaTh:

OgjaieHHe YHHBEPCAJbLHBIMHM Y4€OHbIMH MO3HABATEILHBIMHY AeHCTBUAMMN:

1) 6a3oBbIe JJOrHYeCKHE AeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJMpPOBAaTh M aKTyaJdM3UpOBaTh MpoOJieMy, paccMaTrpuBaTh €&
BCECTOPOHHE;

MCIIOJIB30BaTh MPU OCBOCHUM 3HAHMM MPHUEMBI JIOTHUYECKOTO MBIIUICHUS (aHaJin3a, CUHTE3a,
CpaBHEHHMs, KiacCHU(pUKalUU, OOOOIICHHs), PACKPhIBATh CMBICH OHOJOTHYECKUX TOHSATUI
(BBIIENATH UX XapaKTepHbIEC MIPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATHUSIMU);

OTpENeNATh IEeJU JACSITEIBHOCTH, 3a/JaBas TapamMeTpbl U KPUTEPUU UX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI AEATEIBHOCTH C MOCTABIEHHBIMU 1IEJISIMHU;

MCIIOJIb30BaTh OMOJIOTHUECKHUE TOHITHS ISl 00bSCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTD JIOTUYECKUE PACCYKJICHUS (MHIYKTUBHBIC, IEAYKTUBHBIE, 10 aHAJIOTHH ), BBISBISATH

3aKOHOMEPHOCTHU U MPOTHBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSIX, (POPMYIUPOBATH BHIBOJBI 1
3aKJIIOYEHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA JJI MPEACTABICHUS CYIIECTBEHHBIX CBA3EH M
OTHOIIIEHUN B HW3Yy4aeMbIX OHOJIOTHYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUUM Pa3HOTO pPoja,
BBISIBJICHHBIX B PAa3JIMYHBIX MHPOPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThIBaTh IJIaH PEHICHUS MPOOIEMbI C YYETOM aHAlM3a UMEIOLIUXCS MaTEepUaIbHBIX U
HEMaTepUalIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIHLHOCTh, OIICHHUBATh COOTBETCTBHE PE3YJbTATOB IIEIISM,
OIICHUBATh PUCKHU MOCIICICTBHUI NEITEIBHOCTH;

KOOPJAMHHUPOBATh U BBIMONHITH pPAOOTy B YCIOBUSX pEalbHOTO, BUPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBINIJICHHUE MTPU PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHS:

BIIJICTh HABBIKAMH YYEOHO-MCCIIEIOBATEIbCKOM M TMPOEKTHOW ACSTEIHHOCTH, HaBBIKAMH
paspeiieHusi MmpoOieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENILHOMY IOHCKY METOJIOB
pELIeHUS TPAKTUYECKUX 3a/]1a4, IPUMEHEHUIO PA3IMYHbIX METOJI0B TO3HAHNS;

UCIIOJIb30BaTh PA3IMYHbIE BHUABI JEATEIBHOCTH IO TMOJYyYEHHUIO HOBOTO 3HAHMS, €ro
WHTEPIIPETAINK, NMPEOOPA30BAHUIO W TMPUMEHEHHIO B Y4YEOHBIX CHUTYAIUsAX, B TOM YHCIE IMPHU
CO3aHUH YYEOHBIX U COIIMAILHBIX TPOEKTOB;

dbopMupoBaTh Hay4YHBIH THUIl MBIIUICHUS, BJIAJETh HAy4YHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHSTUSIMH U METOJIaMHU;



CTaBUTh U (HOPMYIHpPOBATH COOCTBEHHBIC 3aJauyd B 0O0pa30BaTEIbHOW MEATEIHHOCTH U
JKU3HECHHBIX CUTYaIUsX;

BBISIBJISITh IPUYUHHO-CIICJICTBCHHBIE CBSI3U M aKTYyaJIM3UPOBATh 33/1a4y, BBIIBUTATh THIIOTE3Y
e peleHus, HaXOAUTh apryMEHTBI Ul JI0Ka3aTelbCTBA CBOMX YTBEPXKACHHM, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PEIICHHUS,

AHATM3UPOBAThH TOJyYECHHBIC B XOJ/I€ PEIICHUS 3aJa4d Pe3yIbTaThl, KpUTHUECKU OICHUBATH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh IIeJICHANPABICHHBI TOMCK IEpPeHoca CPEACTB U CIIOCOOOB JEHCTBUS B
po(heCCHOHATILHYIO CPEy;

yMETh  TIEPEHOCUTh 3HAHWS B  TIO3HABAaTENbHYIO W NIPAKTUYECKYyI0  OOJIacTH
KU3ZHEJEATEIIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC HWJIEW, Mpeajarath OPUTHHAIBHBIC TIOJXOJAbI W PEIICHUS, CTABHUTH
po0JIeMbI U 3aJ1a4H, JOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ unpopmanueii:

OpUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHUKAX HH(MOpManuu (TEKCTe y4eOHOro mocoodus,
HAYYHO-TIOMYJISIPHOW JIUTEpaType, OMOJIOTHYECKHX CIIOBApsAX M CIHPABOYHUKAX, KOMIBIOTEPHBIX
0azax JnaHHBIX, B IHTepHeTe), aHAMM3UpPOBAThH WHGOPMAIUIO pPAa3IMYHBIX BHIOB H (QOpM
MPEJICTaBICHUS, KPUTUYECKH OIIEHUBATh €€ TOCTOBEPHOCTH M HEIIPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3ampochkl W TMPUMEHSATH pA3IUYHbIE METOJbI MpPH TMOHCKE U OoTOope
Ouosiornueckoi MHPpopMaIuu, HeOOXOIMMOM JIJIsi BEITIOJIHEHHS YIEOHBIX 3a/1a4;

MPHOOpPETaTh OMBIT UCIOJIL30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX ~TEXHOJOTHH,
COBEpIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCTIOIB30BaHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh ONTUMAalbHYIO (OpMy TpeACTaBIECHUS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, AMarpaMMbl, TaOIHIIbI, PUCYHKH U JPYToe);

WCIIOJIb30BaTh HAYYHBIA SI3bIK B KayeCTBE CpEACTBAa IMpu padboTe ¢ OHOJOTHYECKOM
uH(popMaliell: TPUMEHATh XUMHYecKHe, (U3MUecKhe W MaTeMaTHYecKhe 3HAKH M CHUMBOJBI,
dbopmynbel, a0OpeBHaTypy, HOMEHKIATypy, MHCIIONb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJCTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMU  pacrlio3HaBaHWS W 3amUThl  WHGOpManuu, WHHOPMAIMOHHON
0€301aCHOCTH JTMYHOCTH.

OBgi1ajieHHe YHUBEPCAIbHBIMI KOMMYHUKATUBHBIMH 1eHCTBUSIMHU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX chepax )KM3HH, aKTUBHO YUaCTBOBATH B JHAJIOTE HITH
JTUCKYCCHUHU TI0 CYIIECTBY 00CYk/1aeMOil TeMbl (YMEHHUE 33J]aBaTh BOMPOCHI, BEICKA3bIBATh CYXKICHUS
OTHOCUTENILHO BBITIONHEHUS TMpesiaraéMol 3aJayd, YYUTHIBaTh HMHTEPECHl M COTJIACOBAHHOCTH
MO3UIUH JIPYTHX YYJACTHUKOB JIMAJIOTa WIIH JIUCKYCCHUH);

pacrio3HaBaTh HeBepOATbHBIC CPENICTBA OOMICHHUS, IIOHMMATh 3HAUYEHHE COIMAIBHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYyallMd, YMETh CMSTYaTh KOHQIHUKTHI U BECTH
HIePEroBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMHU OOILIEHUS M B3aUMOACHMCTBUS, TMOHHMATh HAMEPEHUS
OpYTUX JIOJel, TPOSBIATh YBaXKUTEIHHOE OTHOILIEHHE K COOECeIHHWKY M B KOPPEKTHOM (opme
(bopMyITUPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHMSI C UCIIOJIB30BAaHUEM SI3bIKOBBIX CPEZCTB.

2) COBMeCTHAs 1eATeIbHOCTD:



NOHMMAaTh U HUCMOJb30BATh MPEUMYIIECTBA KOMAHTHOW M HHIUBUAYaJbHOW paOOTHI IMpH
pemeHrnr OMOJIOTHYECKOW MpOoOJIeMbl, 0OOCHOBBIBATh HEOOXOIMMOCTHh NMPHUMEHEHHS TPYIIOBBIX
¢dbopM B3aMMOCHCTBHS IIPH PELICHUN y4eOHOW 3aauu;

BbIOMpPATh TEMAaTUKYy M METO/bl COBMECTHBIX ACHCTBUI € y4€TOM OOILIMX HHTEPECOB U
BO3MOXHOCTEH Ka)K/I0TO YIeHA KOJUIEKTHUBA;

NPUHUMATD [I€JTH COBMECTHOH JEATEIbHOCTH, OPIraHU30BBIBATH U KOOPJAMHUPOBATH ACUCTBUS
no e€ JOCTH)KEHHUIO: COCTaBIATh IJIaH JEHCTBMM, paclpenesiaTh poiad ¢ Y4€TOM MHEHUH
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHOU palbOTHI;

OLIEHMBATh Ka4E€CTBO CBOETO BKJIAJA M KAXJIOTO0 y4aCTHUKA KOMaH/IbI B OOLIHIA pe3yabTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/UlaraTb HOBBIE IPOEKTHI, OLEHMBATH WAECH C MO3MIMU HOBH3HBI, OPUTMHAIBHOCTH,
IPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITH TO3UTUBHOE CTPATETMYECKOE MOBEJICHUE B PA3IIMYHBIX CUTYAIHUSAX, TPOSIBIISATH
TBOPYECTBO U BOOOpAKEHUE, OBITh HHUITUATHBHBIM.

OsJiajieHne yHHBePCAJIbHBIMHU PeryJsiITHBHBIMU J1eHCTBUSMMU:

1) camoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIs BBISIBIICHHS NIPOOJIEM U UX PEILEHHS B dKU3HEHHBIX
U Y4eOHBIX CUTYAIHIX;

BBIOMPATh HA OCHOBE OMOJOIMYECKHX 3HAHHW IIEJIEBBIC M CMBICIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUAX M TOCTYHNKaX IO OTHOIIEHUIO K JKUBOW INPHUPOJE, CBOEMY 3J0POBBIO U 3/10pPOBBIO
OKPY’KaIOIINX;

CaMOCTOSITENIBHO OCYIIECTBIATh IO3HABATENIbHYIO JESTENbHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJ]aull B 00pa30BaTEIbHON NEATETbHOCTH U KU3HEHHBIX
CUTYalUsAX;

CaMOCTOSITENIFHO COCTaBIISITh TUIAH PEUICHUs MPOOJIEMBI C YUETOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

pacmMpsATh paMK1 y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEINOYTCHUH;

JieNiaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE;

OILIEHUBATh MMPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TIPOSIBIICHUIO IMUPOKOW SPYAUIIUN B PA3HBIX O0JIACTSIX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHHUBAThH
COOTBETCTBHUE PE3YIHTATOB IIETISIM;

BJIAJICTh HAaBBIKAMH MMO3HABATEIHHON pe(IeKCHH KaK OCO3HAHHWS COBEPIIAEMBIX NEHCTBHN U
MBICJIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBaHMMN, UCIOIB30BATh NMPUEMBI pe(IeKCHu s
OLIEHKU CHTYalllH, BHIOOpA BEPHOTO PELIEHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEUICHHUS 110 UX CHI)KEHUIO;

IPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IPU aHAIU3€ Pe3yIbTaTOB JAESTEIbHOCTH;

3) npuHsiTHE CEOsI U IPYTrUX:

IpUHUMATh ce0s1, IOHMMasl CBOM HEIOCTATKU M JOCTOUHCTBA,

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3MILIUU IPYTOro YeI0BeKa.



INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ynabTaThl ocBoeHUs nporpammbl COO no Ouosioruu Ha 0a30BOM YpOBHE
BKIIIOYAIOT crenupuyeckue ais yueOHoro mpenmera «buonorus» HaydyHble 3HAHUSA, YMEHHS U
CHocoOBbl JIGHCTBHI TIO OCBOCHHIO, MHTEPIPETAlM U MPeoOpa3oBaHMIO 3HAHWMA, BUIBI
JEeSITeIbHOCTH O IOJYYEHUIO HOBOTO 3HAHUSA M IPUMEHEHHMIO 3HAHUN B PA3JIMYHBIX Y4EOHBIX
CUTYyallUsX, a TAKKE B peallbHbIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ OMojoruei. B nmporpamme
IPeIMETHBIC Pe3yJIbTaThl IPEACTABICHBI 10 ToaM 00yUeHHS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI yueOHOrO npeamera «buonorus» ¢ 10 knacce NOIKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M pPOJM OHOJOTMM B CHCTEME HAYYHOIO 3HAHUSA
€CTECTBEHHbIX HAayK, B (DOPMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA U
HAayYHOTO MHPOBO33PEHMSI, O BKJIAJE POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B PAa3BUTHE
6uosornu, GyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBEKa JUIsl peLeHUs AKU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEp:KaHUE OMOJOrMYECKHMX TEPMHMHOB W TMOHSATHUH: JKU3Hb, KIIETKa,
opranusM, MeTadoyin3M (0OMEH BEILIECTB U IPEBPALICHUE SHEPTUU), TOMEOCTa3 (CaMOpEryJIsius),
yYpOBHEBasi  OpraHM3alMs  JKUBBIX  CHCTEM,  CAMOBOCIpPOMU3BEJIEHUE  (pEempoayKLus),
HaCJIEICTBEHHOCTb, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

yMEHUE u3jaraTb OWOJIOTMYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAas, MYyTallOHHas,
LEHTpajbHas J0orMa MOJIEKYyJIspHOH Ouosiorun), 3akoHbl (I. Mennens, T. Moprana, H. U.
BaBuiioBa) u yueHus (0 LEHTpax MHOrooOpa3usi U MPOUCXOXKIEHUS KylbTypHbIX pacteHuil H. U.
Baguiosa), onpenensaTh rpaHUIbI X IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHUE BIAJeThb METOJaMHM HAy4YHOrO TO3HAaHUS B OMOJIOTMU: HAOMIOJEHHE U ONHCAHHE
JKUBBIX CHUCTEM, TMpPOIIECCOB U SABJICHUH, OpraHu3aluss U MpOBeIEHHE OHOJIOTHYECKOTo
SKCIIEPUMEHTA, BBIJBMKEHHE TUIOTE3bl, BBISIBICHWE 3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU
BEJIMYMHAMU, O0BSICHEHHE MTOJYYEHHBIX PE3Yy/IbTaTOB, UCIOIb30BAHHBIX HAYUHBIX MOHATHH, TEOpHUA
Y 3aKOHOB, YMEHHE JI€JIaTh BHIBOJIBI HA OCHOBAHUH NOJyYEHHBIX PE3Y/IbTATOB;

YMEHME BBIJENATh CYIIECTBEHHbIE MPU3HAKM BHUPYCOB, KIETOK MPOKAPHOT U 3YKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BEIIECTB U
NpEeBpallleHUs] SHEPrMH B KIETKe, (DOTOCHHTE3a, IUIACTMYECKOIO0 M JHEpPreTHYecKkoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OIUIOJOTBOPEHMS], Pa3MHOXKECHMS, WHIWBHIYaJbHOTO pPa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATh MOJyYeHHbIE 3HAHMS NIl OOBSICHEHHsS] OMOJIOrMYECKHX MpPOIECCOB U
SIBIICHUM, JUIA NPUHATUS MPAKTUYECKUX PELICHUH B IMOBCEIHEBHOW YXU3HU C IIENbI0 00ecreueHHs
0€30IaCHOCTH CBOETO 3/I0POBbsI M 3J0POBbsI OKPYXKAIOIUX JIIOJIEH, COOMOACHNSI HOPM IPaMOTHOTO
MOBE/IEHUS B OKpY)Kalolled MNPHUPOJHON cpene, MOHUMaHHE HEOOXOAMMOCTH HCIOIb30BaHUS
JTOCTHKEHUH COBPEMEHHOM ouoJioruu u OMOTEXHOJIOTHI IS palMOHAIIBHOTO
IPUPOIONOIB30BAHUS;

YMEHHE pellaTh »d3JEMEHTapHble TIeHeTHYeCKHe 3aJadyd Ha MOHO- U JTUTHOpUAHOE
CKpelllMBaHUe, CIEIUIEHHOE Hacle0BaHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPEIIMBaHUS JIs
IpeJICKa3aHus Hacael0BaHus IPU3HAKOB Y OPTaHHU3MOB;

YMEHHUE BBINOJHATH JIAOOpPATOPHbIE M MpPAaKTUYECKHEe padoThl, COONIOJATh MpaBHUia IPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHUE KpPUTHYECKH OLEHMBATh M WHTEPIPETHPOBATH HH(POPMALUIO OHOJOTrHYECKOro
COJIepKAHUs, BKIIOYAIONIYIO IICEBJOHAYUYHbIE 3HAHUS U3 PA3IMYHBIX MCTOYHHMKOB (CpEICTBa



MaccoBOW HMH(OpMaIK, HAay4YHO-TIOMYJIIPHBIE MaTepHajbl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX
HCCICAOBAHUN B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaThb COOCTBEHHBIC MHCBMEHHBIE M YCTHBIE COOOIIeHHs, 0000mas
OHOJIOTUYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO UCIIOJIb30BATh MOHSATUIHBIN
anmnapat OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI yueOHOrO npeamera «buonorus» ¢ 11 knacce NOIKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUKA O MeCTe M pPOJM OUONOTMH B CHUCTEME HAyYHOIO 3HAHUS
€CTeCTBEHHBIX HAyK, B (DOPMHUPOBAaHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHBI MHpa M
HAYYHOTO MHPOBO33PEHHSI, O BKJIAJC POCCHMCKHX M 3apyOeKHBIX YUEHBIX-OMOJIOrOB B Pa3BHTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHHS )KU3HEHHBIX 33]1aY;

YMEHHE PAaCKpPbIBATh COJECp)KAaHUE OMOIOTMYECKUX TEPMHHOB M IMOHSATHI: BHUI, MOMYJSIUS,
reHO(OH/I, SBOJFOIHS, TBHXKYIIUE CHIIBI ((haKTOPBHI) 3BOJIOIUH, TIPUCIIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHue, SKOJIOTUYECKUE (PAKTOPBI, SKOCUCTEMA, POAYLIEHTbI, KOHCYMEHTbI, PEYLIEHTHI,
[eNU MUTaHUs, SKOJIoTHYecKas mupaMuia, OuoreoueHos, buochepa;

YMEHHE Wu3IaraThb Owuonoruueckue Teopuu (dBodronuoHHas teopus Y. [lapBuHa,
CHHTETUYECKAasi TEOpUs SBOJIOLNU), 3aKOHBI M 3aKOHOMEPHOCTHU (3apojblimeBoro cxoacrea K. M.
bapa, uepenoBanus riaBHbIX HampasieHud u myrteidl sBomouuu A. H. CeBepuoBa, yueHHs o
o6uoctepe B. U. BepHazackoro), onpenensTh TpaHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIIaJIETh METOJaMH HAy4YHOTO IO3HAHUS B OHOJIOTHMHU: HAOINIOJIEHHWE U OIMHCaHUe
JKUBBIX CHUCTEM, IpPOLIECCOB U SABJICHUN, OpraHu3alus U MpPOBEIEHHE OHOJIOTMYECKOro
SKCIIEPUMEHTA, BBIJBMKEHHE TUIOTE3bl, BBISIBJICHWE 3aBUCUMOCTH MEXIY HCCIEAyEeMbIMU
BEJIMYMHAMU, O0BSICHEHHE MOJYYCHHBIX PE3yIbTaTOB, UCIIONIb30BAHHBIX HAYUHBIX TTOHATUH, TEOPH
Y 3aKOHOB, YMEHHE JIEJIaTh BHIBOJIBI HA OCHOBAHUH MOJyYEHHBIX PE3Y/IbTATOB;

YMEHME BBIIEIATh CYIIECTBEHHBbIE MPU3HAKU CTPOEHUS OMOJIOTMYECKUX OOBEKTOB: BHJIOB,
HOMYJISIIUM, TPOIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€0I[€HO30B U KOCUCTEM, OCOOEHHOCTH
IPOIIECCOB:  HACJIEJACTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa, BHI000pa3oBaHus,
IpUCHOCOOICHHOCTH OPraHW3MOB, JAEWCTBUS KOJIOTHYECKUX (PaKTOPOB Ha OPraHU3MBI, NEPEHOCA
BEIIECTB M TOTOKA SHEPrUM B SKOCHUCTEMAX, aHTPONOIEHHBIX M3MEHEHHH B HKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEILIECTB U OMOre€0XMMHUYECKUX LIUKIIOB B Ouocdepe;

yMEHUE NPUMEHSTh MOJY4YEHHbIE 3HAHUSA AN OOBSICHEHHUS OMOJOTHMUYECKUX MPOLECCOB U
SBIICHUM, JUIA NPUHATUS MPAKTUYECKUX PELICHUH B IMOBCEIHEBHOW XU3HU C IIENbI0 00ecreueHHs
0€30I1aCHOCTH CBOETO 3/I0POBbsSI M 3[J0POBbs OKPYKAIOIIUX JIt0JIeH, COOMI0CHNUS HOPM IPaMOTHOTO
MOBE/IEHUS B OKpY)Kalolled MNPHUPOJHON cpene, MOHUMaHHWE HEOOXOAMMOCTH HCIOIb30BaHUS
JIOCTHKEHUI COBPEMEHHOM OMOJIOrMH I PallMOHAIBHOTO IPUPOIOTIOIB30BAHMS;

YMEHHUE pellaTh 3JeMEHTapHble OHOJIOTMYEeCKHe 3ajjaud, COCTaBJIATh CXEMbI IEpeHoca
BEIIIECTB U SHEPTUHU B 3KOCUCTEMaxX (LIEMH MUTAHUA);

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE M MpakTHYecKHe paldoThl, COONMIOaTh MpaBuia MpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHUE KpPUTHUYECKH OLEHMBATh M WHTEPHPETHUPOBATh HHPOPMALUIO OHOIOTHYECKOTO
COJIepKaHUsA, BKJIIOYAIOUIYIO TICEBJIOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HCTOUYHUKOB (CpelCcTBa
MaccoBoi uWH(MOpPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh TJIOOAIBHBIC
9KOJIOTUYECKHE TPOOIEeMbl COBPEMEHHOCTH, ()OPMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3ULHIO;



YMEHHE CO3/1aBaTh COOCTBEHHBIE TIHCHbMEHHBIE U YCTHBIE COOOIIeHus, 0000mas
OMOJIOTUYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHSATUIHHBIN
anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHME

10 KJIACC
KosmuecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U (undposbie)
n/n TeM IPOrpaMMbl Bee o0pa3oBaTe/ibHbIE
ro KP P/JIP pecypeb
bubnmoreka [JOK
1 buonorus kax nayka 2 . https://m.edsoL([).ru/7f410292
5 JKuBbIe CHCTEMBI U UX 1 bu6mmoreka [JOK
OpraHu3aIus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUN COCTaB U 8 1 bu6mmoreka [{OK
CTPOEHHE KIIETKU https://m.edsoo.ru/7f41¢c292
4 KuzHenesTenbHOCTh KIETKU 6 1 1 Eggg%ﬁ?éi ;'([)?,Iu(/?f 116292
Pazmuoxkenue u
5 HIi?t[HBI(/)IzI;aH:HOG pa3BUTHE 5 1 bubmnorexa LIOK
OPIaHHIMOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTD 1 8 2 bubnuotexa [JOK
U3MEHYMBOCTh OPraHU3MOB https://m.edso0.ru/7f41¢c292
v Cenexuusi OpraHu3MoB. 3 1 bu6mmoreka [JOK
OCHOBBI OHOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
8 PesepBHOE BpeMst 1 Bubmorexa LIOK
https://m.edso0.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 34 5 6

I[TPOTPAMME



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

11 KJIACC

KoaunuecTBO 4acoB DJIeKTPOHHbBIE
HaumenoBanue
Ne (un¢posbie)
pa3aesioB U TeM
n/n IporpaMmMb1 Bcero KP IIP/IP oOpa3oBaTe/ibHbIE
pecypchl
OCHOBBI 7 1 bu6nmoreka [IOK
3BOJIOLMOHHOT https://m.edsoo.ru/7f41cc74
0 YUYeHUs
Mmuoroo0pasue
OpFaHI/I3MI())B KaK 9 1 1 Bubmorexa LOK
https://m.edsoo.ru/7f41cc74
pe3ynbTaT
SBOIIOIUN
BosaukHoBeHUE U 3 bubmuorexa [JOK
pa3BUTHUE KU3HU HA https://m.edsoo.ru/7f41cc74
3emie.
Octtonst. o | Busmorera [IOK
https://m.edsoo.ru/7f41cc74
Yuyenue o Oumocdepe. 5 1 Bubnuoreka LIOK
Oxpana npupoIbt https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO 34 5 4
YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f41cc74
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunuecTBo JlaTa
Ne Jara
Tema ypoka dacoB H3Y4YeHUsS
n/n U3Y4YEeHUsS Mpumeyanue
KP 1P/ paxr
JIP
Tema 1 + 2+ 3 (2 + 1+ 8 =11 4) buoJsiornss kak Hayka. KuBble
CHCTEMbI M UX OpraHu3anus. XuMHU4eCKHil COCTAB M CTPOEHHE KJIETKH
1 buonorus B cucreme Hayk 07.09
Metoapl TO3HAHUSA KUBOW mnpupoabl. [lpakmuueckas paboma Ne 1
2 Hcnonp30BaHne pa3IUYHBIX METOJIOB TPU H3YyYCHUH OHOJIOTHYECKUX 1 14.09
00BEKTOB
3 buonoruueckue cucTemsl, NPOIECCH U UX U3yUEHUE 21.09
XHUMHYECKUH COCTaB KJICTKU. Boja u MuHEepasibHbIE COMU 28.09
5 benku. CoctaB u ctpoeHue 0eiaKoB 05.10
®epMeHTBH — OHMOJIOTUYECKHE KaTajdu3aTopel. Jlabopamophas paboma
6 Ne] VI3yyeHne KaTalUTUYECKOW aKTHBHOCTH (PEPMEHTOB (Ha mpuUMepe 0,5 12.10
aMUJIa3bl WK KaTajaasbl)
VYraesonasl. JInnunael 19.10
Hyxneunosbie kucnorsl. AT® 26.10
9 HcTopus u Merons! uzyueHus kietku. Kierounas teopus 09.11
10 | Kuerka kax 1ieJIocTHas! )KUBast CUCTEMA 16.11
CrpoeHne SyKapHOTHYECKOH kineTku. Jlabopamopnasa paboma Ne 2
11 | U3yueHue cTpoeHus KJIETOK pacTeHUH, *KUBOTHBIX, TpUOOB U OaxTepuid 0,5 23.11
0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpernapaTax U UX OMHCaHUe
Tema 4 (5 4) KuzHenesATeIbHOCTD KJIETKH
12 | O6meH BemiecTB uiu MeTaboau3M. POTOCHHTE3. XEMOCHHTE3 30.11
13 | DHepreTUYeCcKuii OOMEH. 07.12
14 | Konmponvuaa paboma 1 1 14.12




JKuznennplii muka kieTku. Jlenenue kieTku. Mwutos. Jlabopamophas

15 | paboma Ne 3. HabGmioieHue MUTO3a B KJIETKaX KOHYMKA KOpEIKa JIyKa Ha 1 21.12
TOTOBBIX MUKpOIIpenapaTax.
buocunres Oenka. Peakuuss MarpudHoro cuHTe3a. TpaHcuauus —

16 28.12
OuocuHTe3 Oenka
Tema 5 (5 1u) Pa3mHOKeHHe U HHIUBUIYATbHOE PA3BUTHE OPraHU3MOB

17 | Heknerounbie pOpPMBbI KUZHU — BUPYCHI 11.01

18 | ®opmbl pa3MHOKEHHS OPTaHU3MOB 18.01

19 | Meiio3 25.01

20 | OOpa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK. OTUIOIOTBOPEHUE. 1 01.02

21 WupuBuayanbHOE pa3BUTHE OPTraHU3MOB. Jlabopamopnas paboma Ne 4. 08.02
W3ydeHue CTpoeHUs MOIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax. '
Tema 6 (9 u) HaciiencTBeHHOCTh M H3MEHYHMBOCTH OPraHM3MOB

22 | 'enernka — HayKa O HaCJIEJACTBEHHOCTH M N3MEHYHUBOCTH 15.02

93 3aKOHOMEPHOCTH HACJIeIOBaHUS MIPU3HAKOB. MounorubpuaHoe 99 02
CKpeEIBaHue '

24 Hurnbpugnoe CKpenuBaHue. 3aKOH HE3aBHCHUMOTO  HACJIEIOBaHUSA 99.02
MIPU3HAKOB '
CueruieHHOe HacjelOBaHHWE NPU3HAKOB. Jlabopamopuas paboma Ne 5

25 | M3y4yenue pe3ysinbTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO CKPEIIMBAHUSI 0,5 07.03
y po30(UIIbl HA TOTOBBIX MUKpOMpEnaparax.

26 | I'eneruka mona. HacnegoBaHue MpuU3HAKOB, CHIEIUICHHBIX C TIOJIOM 14.03
W3menunBocTth. HenacnmeacTtBeHHass W3MEHYHMBOCTB. JlabopamopHas

27 | paboma Ne 6. Uzydenune MoaupUKalMOHHOW MU3MEHUMBOCTH, TTOCTPOSHUE 1 21.03
BapHAIIMOHHOTO Psifia U BApHAIIMOHHON KPUBOI

28 HacnenctBennast uaMeH4uBOCTb. JlabopamopHas paboma Ne 7. AnHanu3 05 04.04
MyTalui y qpo30¢uibl Ha TOTOBBIX MUKpOIIpenapaTax ’ '

29 | I'enernka 4enoBeka 11.04

30 | O6o6menwue mo Teme «HacaencTBeHHOCTh H H3MEHYMBOCTD OPTaHH3MOBY. 18.04




Tema 7 (5 4) Cesiekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

31 | Cenekuus Kak HayKa U MPOIIECC 25.04
32 | MeTobl ¥ TOCTUIKEHUS CETICKIIH PACTEHHIA U )KUBOTHBIX 02.05
33 | Konmponavnas paboma 2 16.05
34 | bUOTEeXHOJIOTHSI KaK OTPacib MIPOU3BOJICTBA 23.05
35 | O6o6menue mo Teme «Cenekuus opraHu3MoB. OCHOBBI OMOTEXHOJIOTHI) 30.05




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHME U151 11 KITACCA

Ha3zBanue TeMbl

Jara

IIPOBEICHUS

IJ1aH

dbaxt

[IpUMEYaHue

Tema 1 (7 1) OcHOBBI IBOJTIOIHOHHOI0 YUYEHHSA

CraHoBIIeHUE HBOJIIOLIMOHHOTO yUeHHUSI.
Jloka3zaTenbcTBa HBOJIIOLIHH. DBOIOIMOHHAS
reopus Y. JlapBuHa.

06.09

MexaHu3Mbl  3BOJIOLMOHHOIO mporecca. Poib
M3MEHYMBOCTH B DBOJIIOIIH.

13.09

EctecTBeHHBII  OTOOp  Kak  HamlpaBJIsAIOLIUN
HBOJIIOLUOHHBIN  (hakTop. DOpMBI €CTECTBEHHOTO
oTOOpa.

20.09

MUKpO3BOIIONUS. DJIEMEHTapHbBIE 3BOJIOIMOHHBIE
(daxTopsl.IIpucnocobneHHOCTH OpraHu3MOB K
YCIOBUSIM OOUTAHMSL.

27.09

CriocoObsl  BHA000pa3oBaHUs. MaKpOIBOJIOIHS.
HamnpaBnenus u myTH 3BOJIIOIIH.

04.10

CuHTEeTUYCCKAs TCOPHA 3BOJIIOINN

11.10

Ilpakmuueckasn paboma 1. Buisenenue
COMONIOCUYHBIX u AHANIOCUYHBIX — OP2AHO8,
pYOUMEHMO8 U amagusmos.

18.10

Tema 2 (9 u) MHoOrooopasne opranu3MoB KakK
€3yJILTAT YBOJIIOIHH

DBOJIFOLMS JKUBOTHBIX. Mmuoroo0pa3zue
0eCcro3BOHOYHEIX. JKH3HEHHBIE IIMKIBI OTAEIBHBIX
MpEACTaBUTENEH.

25.10

MHuorooOpasue XOPJOBBIX KUBOTHBIX.
IXapaKTepUCTHKA KIIACCOB IO3BOHOYHBIXKUBOTHBIX.

08.11

10.

DBOJIIOIMST OPTAHOB M CHUCTEM. DBOJIIOIUS U THIIBI
MeTaboIr3Ma B JKUBBIX OpraHU3Max.

15.11

11.

Vlabopamopnas pabomal. Qunozenes opeanos u
cucmem Op2ano8 y JHCUBOMHBIX (08e CucmemMbl Ha
6b100D).

22.11

12.

9BOJ’II-OI_[I/I$I paCTeHHﬁ. Huzmine pacTCHU.

29.11

13.

O030p BBICHIMX CHOPOBBIX pacTeHui. KU3HEHHbBIE
HUKIIbl. CeMEHHBIE pacTeHus. lNonocemennbie
[pacTeHUS.

06.12

14.

Knaccoer u ceMencTBa MTOKPBITOCEMEHHBIX
aCTEHUU.

13.12

15.

Konumponvuan paboma 1

20.12

16.

FpI/I6BI U JIMIIAAHUKH KaK OTIEIIbHOE HapCcTBO
OpraHnu3MOB. COBpeMCHHaSI cHucTeéMa
OpPTraHHU4YCCKOIro Mupa.

27.12

Tema 3+4 (3+10=13 4y) Bo3HMKHOBeHHE U
a3BUTHE KU3HU HA 3emuie. OCHOBBI DKO0JIOTHH

17.

OCHOBHBIE THIIOTE3BI MDPOUCXOXKIACHUA XHU3HU Ha
3emie.OCHOBHEIE 3TaIbl 9BOJIIOIIMHU OPTraHUYCCKOIro
MHpa Ha 3eMIie.

10.01

18.

COBpeMeHHBIe NpCACTABJICHUA O MNPOUCXOKICHUU

17.01




YEJIOBEKA. DBOJIONHMS 4YeJIOBEeKa (aHTPOIIOTEHE3).
JIBroKyIpe cwiibl aHTpornoresesa.Pacsl uenosexa,
MX IIPOUCXOXKIECHHUE U €AUHCTBO

19. |CoBpeMeHHBIC NpEACTaBICHUS O TpoucxoxacHun | 24.01
YeJIOBEKA. OBOJIOLUS 4YeJIOBeKa (aHTPOIMOTEHE3).
JIBYOKYIIME CHIIBI aHTpoIIoreHe3a. Pack! uenosexa,

WX IPOMCXOXKICHUE U €UHCTBO

20. [DxoJiorus Kak Hayka.DKOJIOTrH4ecKue (hakTophl U 31.01
MX Kiaccuukaius.

21. [3aKOHOMEPHOCTH JACHCTBUS IKOJOTUUECKHUX 07.02
(haKTOpPOB Ha OPTaHU3MBI U MTOMYJISIUH.

22. |ApmanTanus OpraHM3MOB K pa3nuuHbiM cpegam | 14.02
oOuTaHUS.

23. |Ilpakmuueckasn  paboma 2. Oyenxa eruanusa | 21.02
memnepamypbl 6030yXa Ha Yel08eKd.

24. [MHuoroobOpa3ue dhopm npucnocoosennoctu | 28.02
OpPraHU3MOB K YCIIOBUSIM XU3HU. bronornueckue
[PUTMBI.

25. [DKonoruyeckas xapakrepuctuka | 06.03
nomynsauu. CTpyKTypa W JUHAMHKAa OHOIEHO30B.

THUIIbI PKOJOTHYECKUX B3aMMOOTHOLIEHUA MEXIY
OpraHu3MaMH.

26. [Yuenme 00 okocucreme. Iloroxkm BemectBa u | 13.03
PHEPIUU B SKOCHCTEMAX, [N MTUTAHHMSL.

27. [Dxonormyeckue nmupamuabl. Junamuka skocucrem. | 20.03

28. [[Ipakmuueckasa paboma 3. Pewenue 3adau no 03.04
DKONIO2UU  /MPABULO  IKONOSUHECKOU  NUPAMUODL,
yenu numanus/.

29. [MckyccTBEHHBIE SKOCHCTEMBI. 10.04
Tema 5 (5 4y) Yuenue o Oumocdepe. Oxpana
NpUPOabI

30. [buocdepa, ee rpanunbl. buomsl. )Kusoe Bemecrso | 17.04
1 ero QyHKIIHMHU.

31. | Konmponvnaa paboma 2 24.04

32. [DKOJOrHYECcKHe MPOOIEMBI. 08.05

33. |buoreoxumuyeckue MUKIBL. BiausHue denoseka Ha | 15.05
cocTosiHue Orocgepsl.

34. |OCHOBBI  paIMOHAIBHOTO IMPUPOJOIIONIB30Banms. | 22.05

OxpaHa npupObL.




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /Ilon pen.
[Taceunuka B.B., AkunonepHoe o6mectBo «M3narenscTBo «IIpocsemnienne»
* buonorus, 11 kimacc/ Ilaceunuk B.B., Kamenckuit A.A., PyobuoB A.M. u npyrue /Ilox pen.

[Taceunuka B.B., Akunonepnoe oo6mectBo «M3narenscTBo «IIpocsemnienue»
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