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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBwiM: KoHuentyaiabHble mnonoxenus ProcC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero o6pasoBanus B Poccuiickoit dDepeparuu, a TakXKe TOJOXKEHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMMa 1o Ouosoruu Aaé€rT MpelcTaBiICHUE O LeNAX, 00 o0men
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHsI yUeOHOro MaTepuaia ¢ yu4éTom
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M IIPEAMETHBIM pe3yjbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLUII TPEEMCTBEHHOCTH B HU3y4YeHMHM Ouonoruu, Ojarojaps uyemMy B HeH
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeXHbIM OTHOLIEHHWEM K OKpYXKaroled MPUPOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HU ISl PEIICHUS IPUKIIAIHBIX 3a7a4, B
TOM 4Hucie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIHUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOM JESITENbHOCTH 4YEJIOBEKa HAa COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIIOBUH ISl pEIICHUsI OJJHOM U3 aKTyaJlbHBIX 3aau IIKOJILHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOLIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOMIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOrOo M Oe3zomacHoro ooOpasa
YKU3HH, SKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne 6mosornu odecneynBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUSAMU U3 APYTUX Y4EOHBIX MPEAMETOB, B YACTHOCTHU, (PU3UKH, XUMHUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb60p comepxkanus ydebHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPYJKAOIIEH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAlMSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHW3alUU
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aliu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



Oouonoruueckas cucreMa», «CucrtemMa M MHOrooOpasue OpPraHUYECKOTO MUy,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00ECIICUMBAETCS PEIICHUEM CIEAYIONINX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIW3a JaHHBIX O MYTAX pPa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWUU 3HAHUW U ONBITA, MOJYYEHHBIX IpHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYIbTYpHhI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 4gaca (1 wac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJETUpPOBaHUE, CTaTHUCTHYecKass o0paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouosoruu. Otinune
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbId, OPraHW3MEHHbINA, MOMYJSLHOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKHH ), OMoC(EpHBIA.

JlemoncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKKU KU3HUY, «YPOBHU OpTraHU3alUU
YKABOW MPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKpPO3JIeMEeHThI. Bosia 1 MuHEpaibHbIE BEIIECTRA.

OyHKIMM BOABI U MHHEPaAJIBHBIX BelIeCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOTo OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKUCIOTHI. AMUHOKUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOM MOJIeKYyJbl (TIepBUYHAS, BTOpPUYHAs, TpETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buomornyeckue
byHKIIUN OEIKOB.

®depmenTtsl — Ouonormdyeckue Karanm3aTtopbl. CTpoenue QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHocts. KodepmenTsl. BuramMuHbl.
OTnanuust GepMEHTOB OT HEOPTraHUUECKUX KaTaln3aTOPOB.



YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) W Toimcaxapuiibl  (Kpaxmal, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiabHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenue u GyHKIUH.

[utonorus — Hayka o kietke. KiletouHas Teopus — npuMep B3aUMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MTO3HAHUH. MeTOAbl N3YUCHUS KICTKH.

Knerka kak menoctHas >xuBasg cuctema. OOIIMe MNPU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moisiekynsl JIHK kak reHerudeckuit ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHnas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmapat ['ombmxw,
Tu30coMbl. [10yaBTOHOMHBIE OpPraHOWbl KIETKU: MHUTOXOHIPHUH, IIACTHUJIBI.
[Ipoucxoxknenne MUTOXOHApWM u TuiacTua. Bunbr mmactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnenaen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «bruocunTes 0enka», «CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. [JHK», «CtpoeHune mMomiexybt
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOoeHHEe >KUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue spa KIETKN», « Y TIeBOAb, «JIMnuas».



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOIOICHNUM, W3MEPEHHM, ASKCIEPUMEHTOB, MHUKPOMIpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

Tema 4. ’KuzHeneATeIbHOCTH KJIETKH.

OOMeH BENIeCTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUJIISIUSA (SHEPreTUYeCKil OOMEH) — JBE CTOPOHBI E€IMHOr0 Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabonmu3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIA. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. Biausinue ycnoBuil cpeipl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTe3. XEeMOCUHTE3UPYIONINe OakTepuu. 3JHAUCHHE XEMOCHHTE3a JIJIs
JKU3HU Ha 3eMJIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYyJIUPOBaHUE DJHEPrUU B KIETKE. OTallbl SHEPreTUYECKOro OOMeHa.
['mukonu3. Bpoxkenwe um ero Buabl. KuciopoaHOe OKHCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPIreTUICCKOro OOMEHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil MHPoOpMauuMu B KJIETKE. ['€HETHYECKHid KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Otambl TpaHcisuuu. KoaupoBanue amuHOkuciaoT. Ponb pubocom B
onocuHTe3e Oenka.

Hexkinerounsie ¢popmbl xu3HU — BUpychl. Uctopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMUSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiuta yenoseka (BUY) — BozOyaurens CIIM/]a.
OOpaTtHass ~ TpaHCKpUIIIMs, peBepraza W uHTerpasa. lIpodumakTrka
pacrnpocTpaHeHUsI BUPYCHBIX 3a00J1eBaHUH.

JdeMoHCTpaum:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. TuMupsses.

Tabmuiel u cxembl: «Tunbel nutanusy, «Metaboausm», «MHTOXOHIPH,
«JHepreTudyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crpoenue JJHK»,



«CtpoeHre u QPyHKIIMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHHne KIETKU», MoJenb cTpykTypbl JTHK.

Tema 5. PazMHOXkeHHE M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KrieTouHpIii MK, WM JKU3HEHHBIM NUKI KIeTku. MHTepdaza u MuTos.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JIMTUTON THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{utonorudyeckue OCHOBBI PA3MHOKEHUSI M  WHIUBUAYaAJIbHOTO  Pa3BUTHUS
OpPTaHHU3MOB.

Henenue knetku — muto3. Ctaaum murtoza. IIpoueccel, npoucxonsimue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrHYECKU CMBICIT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecroioe U nmoJjioBoe. Buapl Gecrionoro
Pa3MHOXKEHUS: JEJIEHUE HaJABOE, ITIOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEre€TATUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpPraHMW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3zMHOKEHHE, €70 OTINYHS OT OECTIOJIOTO.

Meito3. Craguu meiio3a. IIpoueccel, nmpoucxonsdiine Ha CTagusxX MeHosa.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YeHUE Meno3a.

["ameTtorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHWE W PA3BUTHE IOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOrieHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. THIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IHMYMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pazButue pacreHuii. OHTOr€HE3 IBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCTpaum:

Tabmuubr u cxembl: «DOpPMBI Pa3MHOXKEHUS OPTaHU3MOBY, «JIBOiTHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pAacCTeHUI», «BereratmBHoe pa3MHOKEHHUE



pacteHui», «Jlenenne xkineTku Oaktepuity, «CTpOeHUE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocomb», «Kierounsiii uukny, «Pemmukamus JHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsiMoe pa3BUTHEY, «['ameToreHes y MIEKONUTAIOMNX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHKpOIIpernapaTsl «CriepMaTo30u1bl
MJICKOITATAIOWIETOY, «SHIEeKIIeTKa MJeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIIIKa JIyKa», MAarHuTHAas MOJEb-alIuIMKauus «/leJieHue KIEeTKW», MOJIEIb
JHK, monens metadazHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabota No 2. «HaOmiomenne MHUTO3a B KIETKAX KOHYMKA
KOpPEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacsieAcTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mcropus pazsurtus reaetuku. Poias nuronoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX U 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPHUAOJIOTHUECKUMT,
LIUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHEeTHUECKHi1). (OCHOBHBIE TI'€HETUYECKUE
noHsATHsA. [ eHeTn4YecKasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MoHorubpuiHoe CKpellMBaHWe. 3aKOH €IUHO0-00pa3usi TUOPHUIOB TEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel ramer. [loHOE M HEMOJIHOE IOMUHUPOBAHUE.

JuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacIleOBaHUS
npu3HakoB.  lluToreHeTueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upymouee ckpeumpanue. Mcnoap30BaHne aHAIM3UPYIOLIET0 CKPEIIBaHUS
JIJISL OTIPE/ICJICHHS] TEHOTHIA OCOOHU.

CuemnieHHoe HacnefoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIEJOBAaHUIO I'eHOB. HapyleHne cueruieHus reHOB B Pe3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTH. [ eHeTuYeCcKue KapThl.

['enetnka mosa. XpoMOCOMHOE ONpeAeseHUE moyia. AyTOCOMBI U MOJIOBBIE
XpoMocOMbI. ['omMorameTrHsie M reTeporaMeTHble OpraHu3mbl. HacnenoBaHue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3meHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponb cpenpl B HeHacJIeJCTBCHHOM U3MCHYMBOCTHU. XapaKTepUCTUKa
MOU(DUKAITMOHHONW U3MEHUMBOCTH. BapuaninoHHbIN sl U BapuallMOHHAS KPUBas.
Hopma peakuuun npuszHaka. KonuuecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HOopMa peakiuu. CBoKicTBa MOAU(UKAITMOHHON N3MEHYHNBOCTH.

HacnenctBeHHasi, wiM TeHOTHUIHUYECKas, W3MEHUYMBOCTHb. KoMOuHaTHBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpoIecc — OCHOBA KOMOWHATHBHOMU



U3MEHYMBOCTU. MyTanimoHHast u3MeHYUBOCTh. Kiaccudukaus MyTauuii: reHHbIE,
XpOMOCOMHbBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTauuid. MytareHHbIe (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PAIOB B HacieAcTBeHHON n3MeHunBoctu H. M. BaBuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKU
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpeMeHHOE ONPENICIICHNE r€HOTUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: T'€HHbIE OO0JIE3HHU,
OOJIE3HH C HACJEACTBEHHOM MpPEeIpacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnyeckue W TreHepaTtuBHble MyTaluu. CTBOJNOBbIE KJIETKH. [IpuHUUMIEI
3I0pOBOTO 00pasa >KU3HHU, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHHS T€HETUIECKIX
Oone3Heil. MenuKo-TeHEeTHYECKOEe KOHCYJIbTUPOBaHUE. 3HAYEHHE MEIULIUHCKON
TEHETUKHU B MIPEIOTBPALLECHUH U JICUEHUU T€HETUUECKUX 3a00JIEBaHNI YEJIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmunpt u cxeMbl:  «MOHOrMOpPHIIHOE  CKpELIMBAaHUE U €ro
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHWS M €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpelluMBaHHEY,
«uTomoruyeckue OCHOBBI JTUTUOPUTHOTO CKpELUBAHUAY, «Meiio3y,
«B3auMmoneicTBHE aJUIeNIBHBIX TI'E€HOB», «l'eHeTMdeckue KapTel pacTEHUH,
JKUBOTHBIX W YEJOBEKa», «l'eHeTnka moiya», «3aKOHOMEPHOCTH HAacJIeIOBaHUS,
CLEIUICHHOTO0 ¢ mojom», «KapuoTurel 4YenoBeka M KUBOTHBIX», «BHIbI
U3MEHUYHMBOCTH», «Moau(pUKALMOHHAsS W3MEHUYMBOCTH», «HacimenoBanue pesyc-
daktopay, «l'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTH.

OobopyznoBanue: MoJenu-anuMKaun  «MOHOTHOPUAHOE CKpEeLIMBaHHUEY,
«Hemonmunoe momuHupoBaHuey, «Jurnbpumnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHKPOCKOIl W MHKporpenapaTr «Jpo3zodpuna» (Hopma, MyTauuu
(bopMBI KPBUIBEB U OKPACKH Telia), repoapuid «I'opox moceBHOM.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 3. «3ydeHue pe3ynbTaTOB MOHOTHOPUIAHOTO W
JTUTUOPUIHOTO CKPEUIMBaHUS Y AP030(UIIbl Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopHas pabota Ne 4. «3yueHue MoaupuKarmoOHHON U3MEHYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BAPUALIMOHHON KPUBOM».

Tema 7. Cenexkuusi opranu3moB. OCHOBBI OMOTEXHOJIOTHM.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJEKUUU U JTOMECTHKALUS.
Yuenue H. W. BaBwioBa 0 1eHTpax TNPOUCXOXKIAEHUS U MHOT00Opasus



KyJbTYPHBIX pacTeHUW. LIeHTpbl MPOMCXOXKIECHHSI AOMAIIHUX XUBOTHBIX. CopT,
0poAa, IITaMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MacCoBbI U MHANBUAYAJIbHBINA OTOOPHI B
CEJICKIIMM DPACTECHMM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIIM3KOpPOICTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHUs. CKpelMBaHUWE YHCTBHIX JIMHUK.
['eteposuc, wnu rudpunHas cuwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
OtpanénHas rtuOpuau3anus M €€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 M
IIOJIyYCHUE NOJIMIIONIOB. JIOCTHIKEHMsI CEJIEKIMH pACTEHUM, JXUBOTHBIX U
MHUKPOOPTaHU3MOB.

bHoTexHOJIOTHA Kak OTpaciib IPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganuss pexkomOuHantHoM JIHK wu TpaHcrennslx opranu3zMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOIIPOJIYKTHUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

DKOJIOTHYECKHE U OTHYECKUE  IPOOJIEMBI. I'MO -  reHeTudecku
MOU(DUITIPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. WM. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubl 1 cxembl: Kapta «lIeHTpbl MNPOUCXOXKACHUS M MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akagemuka M. @. MIBaHoBay,
«Ilomumnougus», «OO0bekThl OHOTEXHONOTHM», «KileTouHble KyIbTypbl H
KJIIOHUpOBaHKe», « KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TUIOA0B U KOPHETIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypcust «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA ~ y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaToOpUio
arpOyHUBEPCUTETA WJIM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. JBoIrOMOHHASE OHOJIOT M.

[Ipeamnocbulku BO3HUKHOBEHHS JBOJIOIMOHHON TEOPUH. DBOJIIOIIMOHHAS
Teopust © €€ MecTo B OMONOTHHU. BiusHuEe 3BOJIOIMOHHONW TEOPUH HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBumerenbcTBa  JBOJIONUHU. [laneoHTONOTMYECKHE: TMOCIEA0BATEILHOCTD
MOSIBJICHUS BHJIOB B IMAJICOHTOJOTUYECKOW JICTOMHCH, TEPEXOHbIE (OPMBI.
buoreorpaduyeckue: cxoncTBo 1 pazinuune payH u Gaop MaTepruKkoB U OCTPOBOB.



OMOpHONOrMYecKre: CXOACTBA M pa3iuyuus SMOPHOHOB pa3HBIX BHIOB
NO03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHbIE,
pPYJVMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXAHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IyTeH y BceX
OpraHU3MOB.

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiki BO3HUKHOBEHHS
JapBuHU3Ma. JIBHOKylIuMe CHJIBI 3BONIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpeIeiIEHHAass N3MEHYMBOCTD,
O0opb0a 3a CyIlecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBostonuu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

MuxkpoaBosrorus. [lomynsus kak eAMHUIA BUAA U SBOJTIOLUU.

JBuxymire cuibl (hakTopbl) SBONIONMHA BUIOB B Mpupoje. MyTalMOHHBIH
IpoLecC M KOMOMHATHBHasT M3MEHYUBOCTH. [lOmynsilMOHHBIE BOJHBI U Apeid
reHoB. M30isnmst 1 Murpanus.

EctecTBeHHBIII 0TOOp — HamnpaBiglOmMi Qakrop 3Boaouud. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpPraHU3MOB Kak pe3ynbTaT 3BoMoLUU. [Ipumepsl
IPUCIIOCOOIEHUN y OpraHu3MOB. ApoMop(03bl U UANO-a 1Al TAL[UH.

Bun wu  BugooOpazoBanue. Kpurepun Buga. OcHOBHbIE — (POpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHYeCcKoe.

MakposBosonusi. PopMbl  ABONIOLUU:  (PUIIETUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHasi, napajienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IponcxoxkIeHHEe OT HeCHEeUHATM3UPOBaHHbBIX NpeakoB. IIporpeccupyronias
crnenuanu3anus. AqanTuBHas paguarus.

JlemoHncTpanum:

[Toptpetsr: K. JIunueun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosiep, A. H. Ceepiios.

Tabnunp! 1 cxembl: «Pa3BuTre OpraHMuEcKOro Mupa Ha 3emiiey», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbOBI 32
cylecTBoBanue», «EctecTBeHHBI 0TOOPY», «MHOrooOpasue COpToB pacCTEHUI,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtamnuroHHas
U3MEHYUBOCTB», «Apomopdosbl», «Mamoamantamumn», «OOwas aereHepaunus,
«/IBmkymme cunsl dBomoonum», «Kapra-cxema wapumpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUECKOE BUI000pa30BaAHUE.

ObopynoBaHue: KOJUIEKIIMSI HACEKOMBIX C Pa3jIMYHbIMH THUIIAMU OKPAacKH,
HaOOp IUIOAOB M ceMsiH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHHs 3BOJIOLMU», 00bEMHAs MOJEINb
«CTpOo€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.



buoreorpapuyeckas kapra wmwupa, KoJuleKius «DOpMBI COXpaHHOCTU
WCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozaenb ammmukanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYHIIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTariuu (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

JlaGopatopuas padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHIECKOMY
KPUTEPHUIOY.

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble TpPEACTaBICHHUS O 3apOKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcnepMus. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHepUMEHTAIBHOE MOATBEPKICHUE XUMHUECKOU 3BOIIOIMY. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH W HX HBOJIIOLUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emuie 1o 3pam M nepuongaM. Karapxeil. Apxelickas u
npotepo3oiickas apbl. Ilaneo3olickas spa u €€ NepUOAbl: KEMOPUUCKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so030iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TEepUOAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTEIBHOIO M KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCcKOro Mupa Kak OTpaxkeHue 3BOMoUMH. OCHOBHBIE
CUCTEMATUYECKUE TPYMIbl OPraHU3MOB.

OBoIIOLIMA YeJIOBEKAa. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
IPOUCXOXKJIEHUU ueroBeka. Meroabsl H3yueHus aHTpornorenesa. (CxojacrtBa u
pa3nuyus 4€J0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETIOBEKA.

JBmxynue cunbl  (akTopsr) AHTPOIIOTEHE3A. Hacnencreennas
U3MEHUYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HHU,
U3rOTOBJICHUE OPYAUI TpyAa, MBIIIUIEHUE, PEUb.

OCHOBHBIE CTaIMU W BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbld, YemoBek npsMoxopsdmuii, YermoBek HeaHAEpTAIbCKUU, YenoBek
pazymHblii. Haxonku mcCKoOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHs.



Yenoseueckue pacel. OCHOBHbIE  OONbIIME  pachl:  €BPONEOUAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUalibHAs),  MOHTOJOUIHAs
(a3maTcko-amMepuKaHckas).  UepTel  MPUCIOCOONCHHOCTH  TMpEACTaBUTEICH
YeJIOBEUECKUX pPac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YenOBEYECKUX pac.
Kputuka pacusma.

JleMoHCTpauM:

[Toptpets: ®. Peau, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHEe CoOJIHEUHOUM cucTeMbl», «Pa3Butue
opraHudeckoro Mupay», «PacturenpHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuotnueckast kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOrO0 MHPAY,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUS YEJIIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TNAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHeimme moan», «JpeBHue monm», «llepBbie
COBpPEMEHHBIC JII0/INY, «YemoBeuecKue pachh».

O6opynoBanue:  Mymsku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HEaHJepTaiblla, KPOMAHbOHIIA), CJICHKH WU
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas TaOiuia, KouleKuus «DopMel
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX U PACTCHUIN.

DKCKypcusi «DBOJIIOIUSA OPraHUYeCKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAyYHBIN WIH KPAeBEIUECKUI My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:Kaiuas cpeaa.

DKoJIOrus KaK HayKa. 3a7aud U pa3fesibl SKOJIOTUHA. MeToIbl 3KOJIOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsSI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue (aktopel. Kinaccudukamuss 5KoJOTUYECKHX (PAKTOPOB:
abuoTuveckue, OMOTUYECKHE U aHTpOINoOreHHble. JleHCTBHE HKOJOTHMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TEMIIEpPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckre puTMBL.

buotnueckue (bakTOopHI. Bunbl OMOTUYECKUX B3aUMOJICUCTBUNA:
KOHKYPEHITUS, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapasurusm, kooneparwusi,
MyTyalu3M, KOMMEHCAJIN3M (KBApTHUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIHU3M,
HeUTpaM3M. 3HaueHHWEe OWOTHYECKUX B3aUMOJEHCTBUN [IJISI CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.



OKOJOTMYECKHE XapaKTepUCTHKH mnomyisiuuu. (OCHOBHBIE TOKa3aTelu
MOMYJSLMKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTbH, MPHPOCT,
murpanus. JJnHaMuka YMCcIeHHOCTH TOMYJIALNU U €€ PeryIIsIIys.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumpr u cxembl: kapTa «[Ipuponusie 30Hb1 3emun», «Cpeasl oOUTaHUsA
opranu3moBy», «®otonepuonuzm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISUU HHPY30puu-Ty(Penbkuy, «llumieBbie nenm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas padota Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHas padora Ne 4. «BiusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

Tema 4. CooOmecTBa ¥ 3KOJI0rH4eCKHE CHCTEMBI.

CooOmectBo opranu3smMoB — OuoneHo3. CTpyKkTypbl OuOLEHO3a: BUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3U B
OHoOIIeHO3E.

Okosnoruueckue cuctembl (3xocucreMsl). llondarue o0 »skocucteme u
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTHI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckne (muILEBbIE) YPOBHUM OHKOCUCTEMBbI. [luieBble LENMU U CETH.
OcCHOBHbBIE TIOKa3aTEIM SKOCUCTEMBI: OHMOMacca, HPOAYKLUMs. OKOJIOTHYECKHE
nUpamMubl: TPOAYKIUU, YHCICHHOCTH, Ouomaccel. CBOWMCTBA 3KOCHCTEM:
YCTOMYHMBOCTb, CAMOpPETyJIsALusl, pazButue. CyKieccus.

[TpuponHbIe PKOCUCTEMBI. DKOCHUCTEMBI 03P M PEK. DKOCHCTEMAa XBOWHOTO
WIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYCHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOM4YMBOCTH »dKocucTeM. CoxpaHeHHe
OMOJIOTMYECKOTo pazHOoOOpasus Ha 3emiie.

Yuenue B. U. Bepnaackoro o ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anpHON 3KocucTeMbl. J[uHammuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThI BeliecTB U OMOTCOXUMHUYECKHE IIMKIIBI DJIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emian. AHTpONOreHHbIE H3MEHEHUs B Ouocdepe.
['11oGanpHbIE PKOJIOTHYECKHE TTPOOIISMEL.



CocyiiecTBoBaHMe PUPOJIBI U YeJI0BEYECTBA. Coxpanenue
O61opa3zHooOpa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHATBHOTO
VIOPABJICHHUS TPUPOJHBIMU pECypcaMM U HMX HCHONb30BaHue. JlocTmxkeHus
OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHCcTpanuu:

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

Tabmumpl u cxembl: «llumeBsie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«I[Ipupoansie coobuiecTBay, «llenn nuTaHus», «IKOJOTHUECKass HUPAMUIAN,
«buocdepa n yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTro Jjeca», «buoueHo3 Bogoéma», «ArponeHo3», «lIpumepHsie
AHTPONIOTEHHBIC  BO3JECWCTBHAS HAa  IpUPOAY», «BaxkHeHMIIME HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHEHIIass cOCTaBISAIOLIAs
ouocoeps», «Pakropsl Aerpaganuu nousy, «llapaukossiil adhdexT», «PakTopshl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas crpykrypa Ouocdepb»,
«Pacnpoctpanenne xu3HHU B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsd,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBaHue: MoJielb-anminKanus «TunuuHble OMOLIEHO3bI», TepOapuii
«PacturenbHble coobmiecTBa», Komiekuuu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUH W
YKUBOTHBIX, MPUHAJIEKANINE K Pa3HBIM SKOJOTMYECKHM TpymrnamM OJHOIO BHJA,
Kpachnas knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSAEMbIX BHUIOB
pacTeHUi U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalTCS TpeOOBaHUSA K pe3yibTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAAUIUNA Pa3BUTHUS OHOJIOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IPUHATHIMA B OOIIECTBE IpaBUJIaMH M HOpPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOMIEHHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, npupoie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA M OMbITA JICITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJIECHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACICAUIO U MaMSITHUKAM TPUPOIBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJIUTEIISIM, CO3JJAaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIIICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXCHHUIO B Pa3HBIX BHUIAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAIBHOIO 0J1ArONOJyYHUsi:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPABWI WHIWBHAYATHHOTO ¥  KOJUJIEKTHBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYCCKOH M COIMAIBLHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHMS TIOCTYIIKOB M OIEGHKH WX BO3MOXHBIX TOCIEACTBUN IS
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIIOICHUE  TMpaBUJ  TIOBEICHHS B MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JESATENBHOCTH IKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHNUN PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydarommuxcs, (GopMupyeMmon
MIPU U3YyYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeUU(PUKY METOJOB TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Yy4YeOHbIE JEWCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHble yueOHble JCHCTBUSA B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OpPMYJIHpPOBaTh W aKTyaJlM3UpOBaTh  MpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTEepHbIE NMPU3HAKH, YCTAHABIUBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHHH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIIbBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YIbTaTOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BJIaJeTh HAYYHONH TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh apryMEHThI JJii J0Ka3aTelhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUSM, OIEHUBATh MPHUOOPETEHHBIHN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABJICHHS], KPUTUIECKHU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONBb30BaTh HAYYHBIA S3BIK B KayecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PACHO3HABaHWS W 3aIMUTHl  WHOOpMAaIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXJIaeMoil TeMbl (YMEHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpU pelIeHUU OUOIOTUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHM30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO  COCTABJSATh IUIAH pEIICHHS NpoOieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYyalllsiM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, MCMOJIb30BaTh MPUEMBI peQuieKCHM AJisl OLEHKU CUTyallld, BbHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYI'MX IIPH AHAIN3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3jIMYHBIX YUYEOHBIX CHUTYallUSX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIHU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1ay4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECIATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IMPOKApPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHUS, WHIAUBUAYAJIBHOIO pa3BUTUS  OpraHums3ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS M 370POBbS
OKPY>KaIOIIUX JIIO/ICH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia pu padboTe ¢ ydeOHBIM U JTa0OPaTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUII B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpAa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUHCKUX WU
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLUS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas TMpamMua, OMoreoleHos3, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONWHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCICIyeMbIMH BEIIMUYMHAMU, OOBSICHCHHE IOTYYCHHBIX
pE3yNbTaTOB, WCIOJIb30BAHHBIX HAyYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B M HKOCHUCTEM, OCOOEHHOCTH IPOILIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DKOCHUCTEMAax, AHTPONOTEHHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1enplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE peliaTh 3JIEMEHTApHbIE OMOJIOTHUECKHE 3a/1a4d, COCTABIISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETHPOBATH WH(OOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYYHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
buonorus kak Hayka 2 bubmorexa LOK
i https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmorexa [IOK
P https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
1 1
HKHSHEASATEILHOCTE KICTKH 6 https://m.edso0o.ru/7f41¢c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 1 5 bubnuoreka [{OK
OpraHU3MOB https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa LOK
P P https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
! IBOIMIOLHOHHAA GHOTOTH o 2 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 1 bubnnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy>Karolas cpeia 5 1 bubmorexa LOK
P PYarotast cpell https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
1
4 Coo01ecTBa ¥ 9KOJIOTHUYECKHUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
2 Mertoapl TO3HAHMS )KHBOU IPUPOJIBI 1 bubmorexa HOK
A PUPOIBL. https://m.eds00.ru/863e6122
3 buonornueckne cuctemsl, MPOIECCHI 1 bubmuorexa [JOK
U UX U3yYEHHUE https://m.eds00.ru/863e6564
4 XuMHYECKU cocTaB KieTku. Boja u 1 bu6mmorexa [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
b . 1
> e, COCTaB U CTPOCHHE Genko https://m.eds00.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsbl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 1 bubnnorexka [JOK
KaTAINTUYECKOW aKTUBHOCTH https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMHIIa3bl
WJTU KaTajiasbl)»
bu6mmorexa [IOK
7 I 1
YriteBoneL. Jrm et https://m.eds00.ru/863e6870
8 Hyxneunosbie kucinorsl. AT® 1 bubmmorexa LIOK

https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI 1 MCTOABI U3YUYCHUSA

bubmuoreka [JOK

9
kietku. Knerounas Teopust https://m.eds00.ru/863e6e88
10 Knerka kak 1iemoctHas skuBast
cucTema
bu6mmoreka [IOK
11 CrpoeHne 3yKapuoTUUYECKOM KIIETKHU. https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716¢
12 OOMeH BeIIeCTB WK METab0IH3M. bubnmoreka [JOK
®doTtocuHTe3. XEMOCHHTE3 https://m.eds00.ru/863e766¢
KonTponbnas padora 3a 1 bubnuoreka [IOK
13
IIOJIyroJiue https://m.eds00.ru/863e7c98
bubmuorexa [JOK
14 i
JHEpreTHecKuii 0OmeH https://m.edsoo.ru/863e7aae
’Ku3HeHHbIN IUKI KIETKU. [leneHue
KJIeTKU. MuTo3. JIaboparopnas
15 abora Ne 2 «HabOmaronenue MUTO3a B bubmorexa LIOK
p - https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEITKa JTyKa Ha
TOTOBBIX MUKPOTIpErapaTax»
Buocunres 6enka. Peakims bu6mmoreka [JOK
16
MaTpU4YHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 T —
pasCIIIsA — OHOCHHTES beria https://m.eds00.ru/863e796e
18 Hexnerounslie GopMbl )KU3HU — bubnuoreka [IOK
BUPYCHI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 @OpMBI pa3MHOKEHUSI OPTraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
20 Meiios bu6mmorexa [IOK

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

21 OO0pazoBaHue 1 pa3BUTHE TOJIOBBIX bubnmoreka [JOK
KJ1eToK. OII00TBOPEHUE. https://m.edsoo.ru/863e81b6

99 WNHnuBunyanbHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436

93 I'enetnka — Hayka o bubnmoreka [JOK
HACJIEICTBEHHOCTU U N3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTU HACIEAOBaHUS

24 IPU3HAKOB. MOHOrHOpHUIHOE buGnnorexa LIOK

P ] P https://m.eds00.ru/863e8878
CKpEIIUBaHHE
UTHOPUIHOE CKpeIUBaHUE. 3aKOH
25 §e3aBI/IIZI/IMOFO HaiJIeIIOBaHI/I?[ bubmorexa HOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CleruieHHOe HaclIeI0BaHHE
npu3HakoB. JlabopartopHas pabora

26 No 3 «M3yuenue pe3ynbTaToB bubnnoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.eds00.ru/863e8c60
CKpelIuBaHus y Ap0o30(UIbl Ha
TOTOBBIX MUKpOIIpemnapaTax»

97 I'eneTuka moia. HacnemoBanue bu6mmoreka [JOK
IIPU3HAKOB, CLIETUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencTBenHas
M3MEeHYUBOCTh. JlabopaTopHas

28 pabota Ne 4. M3yuenue bubnuoreka [IOK
MOANGUKAITMOHHOW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHUE BAPUAIIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOI»

b K

29 HacnencTBeHHass H3MEHYHUBOCTD. nommorexa [O

https://m.edso0.ru/863e8efe



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

bubmuorexa [JOK

30 Peneriica ueroeka 1 https://m.eds00.ru/863e8d78
31 Hrorosas koHTpospHas padota 3a 10 1
KIJI
bubnmoreka [JOK
32 (Cenexuis Kak Hayka u npouece . https://m.edsogru/863e9214
33 MeToibl U JOCTUKEHUS CEICKIINHT 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHoorus Kak oTpacib 1 bubnnoreka [JOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas pabota Ne 1 1 1 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIOINN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 1 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeoOpaTtumocTs 3BOIIONNN

Hcrtopust xu3nu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3pl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
13 OCHOBHBIE 3TaIlbl YBOJIIOLUU bubnnoreka [JOK
PaCTUTENBHOTO U )KUBOTHOI'O MHpA. https://m.edsoo.ru/863ea8hc
KonTponbnas pabora 3a 1 bubnuorexa [JOK
14
MOJIyroJue https://m.edso0.ru/863ea48e
CoBpeMeHHas cucTema
15 OpPraHUYECKOTO MUpPa . DBOJIOIHUSA bubmorexa LHOK
p pa- H https://m.edso0.ru/863eac2c
YeJIOBEKa (aHTPOIOTEHE3)
16 JBrxymye cuitbl ((aKTophI) bubnuoreka [IOK
aHTPOIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLIUN
YeloBeKa
18 UenoBeyeckue pachl U MPUPOHBIE bubnuoteka [JOK
aJlanTanuy 4eJ0BeKa https://m.edsoo.ru/863eaea2
PesepBHrlil ypok. O60011IeHHE 10
19 TeMe «BO3HHKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKOoJ0rus Kak HayKa
21 Cpensl 00MTaHUs ¥ YKOJIOTHIECKHE bubnuorexa [JOK
(hakTophI https://m.edsoo.ru/863eafec
29 AbunoTtnueckue GpakTopbl. bub6nuorexa [IOK

Jlaboparopnast pabora Ne 3.

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
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«Mopddomnoruueckue 0COOEHHOCTH
pacTeHuii U3 pa3HbIX MECT
oburtanusy. JlaboparopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa)

bubnmoreka [JOK

23 buornieckne daxTopet https://m.edsogru/863eb348

24 DKOJIOTUYECKHE XapaKTEPUCTUKU
TOTTYJISIITUH.

o5 Coob1ecTBa OpraHu3MoB — bubnnoreka [JOK
OuoIIeHO3 https://m.edsoo.ru/863eb46a
DKOJIOTUYECKHE CHCTEMBI
(3xocucremsbl). OCHOBHBIE

26 MTOKA3aTeIH SKOCUCTEMEI. bubmmorexa [JOK
T —— https://m.edso0.ru/863eb46a
CsoiicTBa 3xocucreM. Cykieccust

97 HtoroBast KOHTpoJbHas paboTa 3a 11 bubnuoreka [IOK
KIL https://m.edsoo.ru/863eb5fa

28 IIpuponHbIE SKOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rnobanpHas bubnnorexka [HOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnuotexa [JOK
oumocdepsl https://m.eds00.ru/863ebd16

32 YenoeuecTBO B 6rochepe 3emnn

33 CocyniecTBoOBaHHUE MPUPOJIBI U bubnuorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale

34 PesepBHEIit ypok. O000IICHHE TEMBI



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

«Co001ecTBa U KOJIOTMUECKUAE

CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

CusornazoB B.U., Araponosa 1.b., 3axaposa E.T. O0mas 6uonorust 10 xnacc
basoBebiit yposenb. [poda
Cusornasos B.U., Aragonosa U.b., 3axaposa E.T. O0mas 6uonorus 11 kmacc

bazoBeiit yposenb. [poda

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






