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HOACHUTEJIBHASA 3AIIMCKA

[Ipu paszpaboTke mporpamMMbl MO OHMOJIOTHH TEOPETUYECKYIO OCHOBY IS
OTIpE/IeNiCHUsT TOAX0J0B K (OPMHUPOBAHUIO COJIEp)KAHUSA YIEOHOTO TpeaMeTa
«buonorusi» cocrtaBuiau: KoHHenTtyaabHble mnosioxkeHuss DIOC COO o
B3aMOOOYCJIOBJICHHOCTH IEJieH, COJAEep)KaHMsI, pe3yJbTaTOB OOy4YCHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BHIITYCKHUKOB, TTOJIOKEHUS 00 0OIIMX TENIX U
MIPUHIIMAIIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmero oOpa3oBanms B Poccuiickoit denepanum, a Takke ITOJOXKEHHUS O
crierupuke OMOJIOTHH, €€ 3HAYEHUU B TTO3HAHUU KUBOW MPUPOABI U 00ecredeHUH
CYIIIECTBOBAHHUS YeloBeuecKOoro oOmiecTBa. CorjlacCHO Ha3BaHHBIM TIOJIOKEHUSIM,
OTIpeIeNieHbl OCHOBHBIC (DYHKITMH TIPOTPAMMBI TI0 OMOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma opueHTHpOBaHA Ha peaTM3alldi0 B IIEHTpe o0Opa3oBaHUS
€CTECTBEHHOHAYYHOW HampaBlIeHHOCTH «Todka pocTa», CO3JaHHOTO Ha Oasze
MBOY Komckoit COII Ne4 ¢ menplo pa3BUTHS Yy  OOydYarOIIUXCS
€CTECTBEHHOHAYYHOU rPaMOTHOCTH, COBEPIICHCTBOBAHUS HaBBIKOB
€CTECTBEHHOHAYYHOM HAIPaBJICHHOCTH, a TaKXKe JJISI MPAKTUYECKOW OTpabOTKH
y4eOHOTO Marepuaia 1o ydeoHsIM npeameram « Pusukay, « Xumusy», « buosjgorus.
Hcnons3oBanne 000pyaoBanus IeHTpa « Touka pocTay Mo3BOJISIET CO3AaTh
YCJIOBHSIL:

® JJIsl pacIIUPEHUs COAEP KaHUs €CTECTBEHHOHAYYHOTO 00pa3oBaHus;

® JIJIsl TOBBITICHYSI TO3HABATENILHOW aKTUBHOCTH 00 YJarOIINXCS B
€CTECTBEHHOHAYYHOM 00J1aCTH;

® IS pa3BUTHA JMYHOCTHU peOCHKA B IIpoliecce 00ydeHus OMOJIOTHH, €T0
criocoOHoCTel, POPMUPOBAHUS U YAOBIECTBOPEHUS COLUATBLHO 3HAUUMBIX
MHTEPECOB U MOTPEOHOCTEH;

e i pabOThI C 0J1apEHHBIMHU IIKOJIbHUKAMHU, OPTaHU3AI[UN UX Pa3BUTHUSA B
pa3IMYHBIX 00JIACTAX 00pa30BaATENbHOM, TBOPUECKON AEITEILHOCTH.
[Tpumensst mugpoBbIe Ta0OpaTOPUHN HA ypOKaX OMOJIOTHH, YIAIIUECs CMOTYT
BBITIOJTHUTH MHOECTBO JIJAOOPATOPHBIX PaOOT M SKCTIEPUMEHTO B TIO TTPOTPaMMe
OCHOBHOW IIKOJIBI.

[lporpamma mo Owuonorun naér MNpeAcTaBlIeHHE O LensiX, o0 oOuiei
CTparerud OOy4YeHUsS, BOCIMTaHHWS W Pa3BUTUSA OOYYAIOIIMXCS CPEICTBAMHU
yaeOHOoTO TIpenMera «buonorus», ompenenser 00s3aTeIbHOE MPEAMETHOC
COJIEpXKaHUE, €ro CTPYKTYpY, pacmupeielieHne IO pa3jie]aM H  TeMaMm,
PEKOMEHIyEMYIO TIOCICA0BATSIILHOCTh N3YUEHUS YICOHOr0 Marepuaia ¢ yaéroM
MEXKMPEIMETHBIX W BHYTPUIPEIMETHBIX CBs3€H, JIOTHKH 00pa30BaTeIIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yJarouXcs.



B nmporpamme 1o OHOJOTHMH TakXe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METalpeIMETHBIM W TPEAMETHBIM pe3yibTaramMm
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHIOB Y4eOHO-TIO3HABATENHHOM
NeSTEIIbHOCTH/YI€OHBIX JIEUCTBUM OOYJarOMMXCSl MO OCBOSHHUIO COJCpIKaHUs
OHOJIOTHYECKOTO 00pa3oBaHusl.

B nporpamme no 6uosioruu (10—11 knaccel, 6a30BbIN YPOBEHB) pealu30BaH
OPUHIMI TPEEMCTBEHHOCTH B HM3y4E€HUHM OHWOJIOTHH, OJjarojgaps 4eMmy B Hei
NpOCMAaTPUBACTCS HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMHpOBaHMEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  LIEHHOCTHBIX
OpHEHTALUH TMYHOCTH, SKOJIOTUYECKOTO MBILIUICHHUS, TPEICTABICHUH O 3J0pPOBOM
oOpa3e XU3HU U OEPEKHBIM OTHOUIEHHWEM K OKPYKAIOLIEH MPUPOIHOU Cpere.
[loaTOMY Hapsiy ¢ M3ydeHHEM OOIIEOMOJOTHUECKUX TEOPHH, a TaKkKe 3HAHUMN O
CTPOEHUM )KUBBIX CUCTEM Pa3HOTO PaHra M CYIIHOCTH OCHOBHBIX MTPOTEKAIOLIHX B
HUX MPOIIECCOB B MPOTrpamMMe Mo OMOJIOTHH YJEICHO BHUMAHHUE UCTIOIb30BAHUIO
MIOJTy4YC€HHBIX 3HAaHUH B TIOBCETHEBHOM KU3HU JIJIS1 PEIICHUS MIPUKIIAIHBIX 3a/1a4, B
TOM 4YHCIe: MPO(UIAKTUKN HACIEICTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEITHKO -
T€HETHYECKOTO KOHCYJIbTUPOBAHUS, 000cHOBaHUs 9KOJIO TUYECKU
1eJIecO00pPa3HOT0 TMOBEACHUS B OKpYXKalOUIed MPUPOTHON cpele, aHam3a
BJIMSTHUSL XO3SMCTBEHHOUW JEATEIHHOCTH YENIOBEKAa HAa COCTOSIHHE MPHUPOIHBIX U
UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIATHON HAIIPaBICHHOCTH
yueOHOro npeamera « buosorusy npoJuKTOBAaHO HEOOXO0UMOCTHIO 00eCcTIeY CHHUSI
YCIIOBUH IS PEIICHUs OJTHON U3 aKTyalIbHbIX 3a/1a4 IIKOJIBHOT'O0 OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpas mpeanosaraeT (OpMHPOBaHUE Yy OOy4arOUMXCS
CIIOCOOHOCTH aanTUPOBAaThCA K W3MEHEHHSM JHHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpemHero oOmiero oOpa3oBaHUsI 3aHMMAET BaKHOE
mecto. OHa oOecrieunBaeT (GOPMHUpPOBaHUE y OOYUYaAIOUIMXCS TMPEACTABICHUN O
HAyYHOU KapTHHE MHUpa, pacImpser U 0000IaeT 3HaHus O KUBOW Mpupoje, eé
OTJMYUTENFHBIX MPU3HAKAX — YPOBHEBOW OPTraHM3aIlMd U SBOJIOIHH, CO3aET
yCIIOBUSL  JJISi: TIO3HAHWSI 3aKOHOB  KMBOW  MPUPOIBI, (HOopMUpOBaHUS
(GYHKIMOHAIBHOM T'PaMOTHOCTH, HABBIKOB 3J0POBOro M Oe3omacHoro oOpasa
KHU3HU, SKOJIOTUYECKOTO MBITIJICHUS, ICHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOIE
U YEJIOBEKY.

Bonbiroe 3HaYeHre OUOIOTHS IMEET TaKXKe JIJIsl PEIICHUST BO CITUTATENLHBIX
pa3BHBAIOIIMX 3aJad  cpeaHero  oOmero  o0pa3oBaHMs, COLMATM3AINH
obOyuatonmxcs. M3ydenne 6uosorun o6ecreunBaeT ycaoBUs 111 POPMHUPOBAHUS
WHTEIJUICKTYyalbHbIX, KOMMYHHUKAIIMOHHBIX W HHQOPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPhI, CIIOCOOCTBYET MHTErPAIlUN OMOJIOTHUYECKUX 3HAHUHU C
NPECTABICHUSIMHU U3 IPYrUX yI4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3UKH, XUMHUN



u reorpadguu. Ha3zpaHHble MOJOKEHHSI O MPEAHA3HAUYEHUM Y4eOHOTO MpeaMera
«buonorus» cocTaBWIM OCHOBY JHJisl OMNpEAENeHUs MOJAXO0IO0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €T0 COJEpKaHHs, NPEACTABICHHOTO B MpOrpamMme IIo
OMOJIOTHH.

OTbop conepkanust yuebHoro npenmera «buonorus» Ha 6a30BOM ypOBHE
OCYILECTBJIEH C MO3UIUN KyJIbTypOCOOOPA3HOro MOAX0Ja, B COOTBETCTBHH C
KOTOPBIM OOydJaromnmecs MOJHKHBI OCBOWTH 3HAHWS M yYMEHUS, 3HAYUMBIC JJISI
dopmupoBanus 0011l KyJIbTypbl, OIpPENEIAIONIME aJeKBAaTHOE TOBEIECHUE
YeII0OBEKa B OKPYIKAIOIICH MPUPOTHON cpene, BOCTpEeOOBaHHBIC B TIOBCEIHEBHOMN
KU3HU U MPAKTUYECKOU nesTeibHOCTH. Oco00e MECTO B 3TOM CUCTEME 3HAHUU
3aHUMAIOT 3JIEMEHThI COAEPKaHUs, KOTOPBIE CIIy>KAT OCHOBOU 1711 (pOpMUPOBAHUS
IIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTUHE MHpa H
IEHHOCTHBIX  OPHUEHTAlMAX JIMYHOCTH, CHOCOOCTBYIONIMX T'yMaHM3allUU
OMOJIOTUUECKOTO 00pa30BaHusl.

CTpyKTypupOBaHUE COJIepkKaHHs Yy4eOHOro marepuaja B INPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO C Y4E€TOM MPUOPUTETHOrO 3HAYEHUS 3HAaHUU 00
OTIIMYUTEIbHBIX 0COOEHHOCTSIX )KUBOW IPUPOJIbI, O €€ YPOBHEBOM OpPTraHU3aIMU U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera « buonorus»
BBIJICJICHBI CIIENYIOLME COJEpKaTelIbHbIe TMHUM: «bruosorus kak Hayka. MeTo bl
HAy4HOTO Mo3HaHus», «KieTka kak Ouonoruueckas cucteMa», « OpraHusm Kak
ouosiornueckas cucreMayn, «CrucreMa 1 MHOrooOpa3ue OpraHUYEeCKOro MUpPay,
«DBOJIIOLINS )KUBOU IPUPOABD,  IKOCUCTEMBI U IPUCYILIHE UM 3aKOHOMEPHOCTH.

Lens m3yuyenus yueOHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE —
OBJaJ€HUE OOYYalOUMMHUCS 3HAHUSMH O  CTPYKTYpPHO-(YHKIIMOHAIbHOM
OpraHu3allid KUBbIX CHUCTEM pPa3HOro0 paHra W MpPUOOpETeHUuEe YMEHUM
UCIIOJIb30BaTh ATH 3HAHUA JJI TPAMOTHBIX JEUCTBUM B OTHOUIEHWU OOBEKTOB
YKUBOU MPUPOIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTmxenue 1enu u3ydeHus: yaeoHoro npenmera «buosorus» Ha 6a3oBom
YpOBHE 00€CTIeYMBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOEHHE OOYYaroUMMHCS CHCTEMbl 3HAHUA O OMOJOTMYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUJIax, CIy>KalMX OCHOBOMU
1st GOPMUPOBAHHUS TPE/ICTABIEHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHpa, O
METO/1aX HAYYHOTO IMO3HAHUsI, CTPOCHUH, MHOTOOOPa3uu U 0COOEHHOCTSX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpPTaHU3AINH, BBIIAIOIIUXCSI OTKPHITUSIX U COBPEMEHHBIX
HCCJIEN0BAHUAX B OMOJIOTHH;

dbopmupoBaHue y 0Oy4alOUMXCA MMO3HABATEIbHBIX, MHTEIUICKTYyaJIbHBIX M
TBOPYECKHUX CIOCOOHOCTEHW B MPOLIECCE aHaIM3a JaHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTUM HAy4YHBIX B3IJISIIOB, UJEH U MOJXOJOB K M3YUYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YpOBHS OpTaHU3alIiH;



CTaHOBJICHWE Yy oOOywaronmxcsi oOImel KyJabTypbl, (YHKIMOHAILHOMN
IPaMOTHOCTH, PA3BUTUE YMEHHUM OOBSCHATH U OLICHUBATH SIBJICHUS OKPYKAIOLIETO
MUpa >KMBOW NPHUPOJbI HA OCHOBAaHMHM 3HAHWA U OINBITA, MOJYYEHHBIX MpHU
U3y4eHUH OMOJIOTHH;

dopmupoBanue y oOy4aroUMxcsi YMEHUH WIUTIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHWN B MPAKTHUYECKOW NEATEIbHOCTH YEIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoOHMOTEXHOIOT Ul

BOCIIUTaHUE YOKAEHHOCTU B BO3MOXHOCTHU MO3HAHMS YEIOBEKOM >KUBOU
OPHUPOIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOILICHHUS K Hel, COOIIOACHHUS STUY €CKUX
HOPM TIPHU IPOBEIEHUH OUOJIOTUUECKUX MCCIIE0BAHMIA;

OCO3HaHWE IEHHOCTH OWOJOTMYECKMX 3HAHUM MJIS1 TOBBIIICHUS YPOBHS
IKOJIOTUYECKOU KYJIBTYPHI, 17151 (JOPMUPOBAHUS HAYUHOT'O MUPOBO33PEHUS;

IPUMEHEHHUE TPUOOPETEHHBIX 3HAHUN U YMEHUH B MIOBCEIHEBHOM JKU3HU 1JIs
OIIEHKH MOCJIe/ICTBUI CBOEH IEATEIILHOCTH MO0 OTHOIICHUIO K OKPYIKaIoIIel cpere,
COOCTBEHHOMY 3/10pOBBIO, OOOCHOBaHHE U COOJIIOJCHUE MEp MNPOPUIAKTUKU
3a00JIEBaHUI.

B cucteme cpemgnero ob6imiero oOpazoBaHus «buosorusi», uydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00sA3aTeIbHBIM y4EOHBIM MPEIMETOM, BXOJSIIMM B
COCTaB MpeaMeTHO obnacTu « EcTecTBEeHHO-HAay4YHBIE MIPEAMETHD.

Jnst uzydenust OnoJsioruu Ha 6a30BOM YPOBHE CPEAHEr0 0011ero 00pa3oBaHus
otBoxutcs 68 wacoB: B 10 kimacce — 34 gaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 yac B Henemo).

Onucanue MaTepHaJbHO-TEXHUYeCKON 0a3bl meHTpa «Touka poctay,
HCIOJIB3YeMOI0 JIsl peajiu3auuu 00pa3oBaTeJIbHbIX MPOrPaMM B paMKax
npenojgaBaHus OUOJIOTUHU

Hugposaa (komnvromepnasn) naoopamopus (LIJI), nporpaMmMHO-arnapaTHbIi
KOMIUIEKC, JaT4MKOBasg CHCTeMa — KOMIUIEKT Yy4eOHOro oO00pyJaoBaHMs,
BKJIFOYAIOLMI  M3MEpPUTENbHBIA  OJIOK, uHTep(delic KOTOpOro MO3BOJISET
obecrnieunBaTh CBSI3b C MEPCOHAIBHBIM KOMIBIOTEPOM, M HAOOp JaTYMKOB,
PErUCTPUPYIOLIIX 3HAYEHUs Pa3IMYHBIX buznuecKux BEJIMYHH.
Jdamuux memnepamypsl — NpOCTOW U HAAEKHBIN JATYUK, NPEAHAZHAYEH JJIS
U3MEPEHUsT TEMIIEPATypbl B BOJHBIX PAacTBOpax M B Tra3oBbIX cpenax. Mmeer

pPa3IUYHBIN IHUana3ox M3MEpPECHUMN OT —-40
no +180 °C. TexHuueckne XapakTEPUCTUKH JaTUYMKA YKa3aHbl B MHCTPYKLUHHU 110
DKCIUTyaTalu.

Jlamuux memnepamypel mepmMonapHulil TpPEAHA3HAYEH I U3MEpPEHUs
temriepatyp m10 900 °C. Hcmons3yercsi mpu BBITIOJHEHUM PAa0OT, CBSI3aHHBIX C



U3MEPEHHEM TeMIleparyp IUIaMEeHU, IUIABJICHUS W PAa3JIOKEHUS BEIIECTB.
Jlamuuk onmuueckoi naomuocmu (Konopumemp) — TIpeAHA3HAYEH IS
U3MEpEHHs ONTHYECKON MJIOTHOCTH OKPAIIEHHBIX pacTBOPOB. Mcnonb3yercs npu
u3ydeHuu tem «PacTBopbl», «CKOpPOCTh XMMUYECKUX PEAKIU», OMpeleIeHUH
KOHIICHTPAIIMH OKPAIICHHBIX HOHOB.

Jlamuux pH tpeaHazHadyeH sl U3MepeHHs BoaopojaHoro mokxazarens (pH)
BOJTHBIX PACTBOPOB B PA3IMYHBIX UCCIICTOBAHUIX 00OBEKTOB OKPYKAIOIIEH CPEIbI.
Jlamuuk 31eKkmponpoeooHocmu TIPETHA3HAYEH I HM3MEPEHHs yAeTbHOM
ANEKTPONPOBOAHOCTH KHUJIKOCTEH, B TOM YHUCJIE U BOJHBIX PACTBOPOB BEIIECTB.
[lpumensiercss TpU M3YYEHUU TEOPUU DJIEKTPOJUTHUYECKOW JIUCCOIMALINHY,
XapaKTEPUCTHK BOJTHBIX pPacTBOpPOB
Jlamuuk Xa10puo-uono8 WCTONb3YyeTCs I KOJMYECTBEHHOTO OIpeAeiCHHs
COJiep>KaHusl MOHOB XJIOpa B BOJHBIX pacTBOpax, MOUYBE, MPOAYKTax mutaHus. K
JATIYUKY IO TKJTFOYAETCSI HMOHOCEJIEKTUBHBIN AJEKTPO
(UCD) (pabouuii 31€KTpOJ), MOTEHIIMAT KOTOPOTO 3aBUCUT OT KOHIIEHTpAIUU
ONpenesieMoro HWOHa, B JaHHOM cJiydae OT KOHIeHTpanuu aHuoHoB Cl-.
[Motenmman MCD onpenessitoT OTHOCHUTENLHO JICKTPOa CPABHEHHUS, KaK MPaBUIIO,
XJIOpCEepPEOPSTHOTO.

Jlamuuk Humpam-uonog NPEIHAZHAYEH JIsI KOJIUYECTBEHHOTO OIpPEIEICHUS
HUTPATOB B Pa3JMUHBIX 00BEKTAX OKPYXKAIOIIEH Cpeabl: BOJE, OBOIIAX, PpyKTax,
KOJIOACHBIX U3JIETUSX U T.JI.

Mukpockon yugpoeoit mnpenHazHauCH M1 U3Y4YeHHs] (POpPMBI KPUCTAIOB U
HaOJIIOJIEHUS 38 POCTOM KPHUCTAJUIOB.

Iunemxa-0o3amop — npucnocoOyeHne, UCIOJb3yeMOe B J1a0OpaTOPUU IS
OTMEPUBAHMS OMNpeNenEHHOro 00bEéMa KHUIAKOCTU. [IMmeTku BBIMYyCKAIOTCS
NEPEMEHHOT0 M TMOCTOSIHHOTO 00béMa. B KoMIUIekTh 000pymOBaHUS IS
MEAUIMHCKUX KJIaCCOB BXOJISIT yoOHbIE MUNETKU- 7103aTOPBI
OJIHOKaHAJIbHbIE, TMO3BOJIIOIIME HACTPOUTH HEOOXOIUMBIH 00BEM OTOMpaemoil
KUJKOCTU B TPEX Pa3IMUHBIX IHANA30HAX.

bansa kombunuposannas TpeqHA3HAUYCHA [IISI HArpeBa CTEKISTHHBIX U
baphopoBBIX COCYNOB, KOT/Ia TpeOyeTcsl co3AaTh BOKPYT HarpeBaeMoro cocysia
paBHOMEpPHOE TeMIIepaTypHOe ToJie, H30eKaTh HCIMOJIb30BAHUS OTKPBITOTO
IJIAMEHU u pacKaEHHOU AIEKTPUYECKOU CIUpPaIH. Kopmyc
KOMOMHUpPOBaHHOW ©OaHM caemaH w3  amoMuHUA. JKHIKOCTHasT 49acTh
KOMOWHHUPOBAHHOW OaHM 3aKPBIBACTCS KOJBIIAMHU Pa3IMYHOTO JUAMETPA.






COAEPKXAHUE OB YYEHUA
10 KUJIACC

Tema 1. buosorus kak Hayka.

buonorus kak Hayka. CBsA3b OMOJIOTUH ¢ OOLLECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKaMH, PUiIoCco(Hen, 3TUKOM, SCTETUKON U TPaBOM.
Ponp Ouonorun B (QOpMUpPOBaHMM COBPEMEHHOW Hay4yHOU KapTHUHBI MHpA.
Cuctema OMOJIOTMYECKUX HAYK.

MeTto 161 TO3HAHUS KUBOU NPUPOIBI (HAOTIOIEHUE, SKCTIEPUMEHT, OTICAHNUE,
U3MEpPEHUE, Kiaccu(ukalms, MOJEIUPOBaHUE, CTaTHCTHYECKas oOpaboTka
JTaHHBIX).

JleMoHCcTpanum:

[Hoptpersr: Y. lapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon n ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTo bl TO3HAHUS KUBOUM IPUPOIBIY.

JlaGopaTopHble M MpaKTUYEeCKUE PAdOTHI:

[Ipaktueckas pabora Ne 1. «Mcnonb3oBaHue pazIMYHBIX METOJIOB MPH
U3y4eHUH OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. JKusble cucTeMbl M HX OPraHu3anusl.

JKuBble cuctembl (0MOCUCTEMBI ) KaK MPEAMET U3yueHus: ouonoruu. Omimyne
YKUBBIX CUCTEM OT HEOPTAHUYECKOUM MPUPOIbI.

CBoiicTBa OMOCUCTEM U UX pazHOOOpa3ue. YpOBHHU OpraHu3alud OMOCUCTEM:
MOJIEKYJIAIPHBIN, KJIETOUHbIA, TKAHEBbIM, OPraHU3MEHHbIA, MOMYISIIMOHHO -
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIICHOTUUECKHUI), OMOCEPHBI.

JdeMoHCcTpanum:

Tabmuupl 1 cxembl: «OCHOBHBIE IPU3HAKU KU3HW», « YPOBHHU OpraHU3alnn
JKUBOU IIPUPOIBD?.

O6opynoBanue: mojaenb mosekyisl JJHK.

Tema 3. Xumn4ecKHil COCTAB U CTPOCHHUE KJIECTKH.

XAMHUYECKUNA COCTaB KJIETKU. XHWMWYECKUE DJIEMEHTBI: MAaKpOJJIEMEHTHI,
MUKpO3JIeMEeHThl. Bosa 1 MuHepanbHbI€ BELIECTBA.

OyHKIIMM BOJBI M MHUHEpPAIbHBIX BeulecTB B Kierke. [loanepxanue
OCMOTHYECKOT0 OasaHca.

benku. CocTtaB u ctpoeHue 06emkoB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnmMble 1 3aMEHUMbIE aMUHOKHUCIIOTBI. AMHUHOKHUCIIOTHBIN COCTaB. YPOBHU
CTPYKTYpbl O€IKOBOW MOJIEKYNbl (TIEpBUYHAs, BTOpPUYHAs, TPETUYHAA U
YeTBEpTUYHAsI CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKIMH OENKOB.



depMeHTHI — OwWoJorHueckue KaTamu3atopel. CTpoeHue (QepMmeHTa:
aKTUBHBIM IIEHTp, cyOcTpartHas crenupuaHocTs. KodepmeHnTsl. ButamuHsL.
OTmmunst pepMEHTOB OT HEOPTAaHUYECKUX KaTAIM3aTOPOB.

VYrineBoawsl: MoOHOCaxapuabsl (TJI0KO3a, pubo3a MW JIe30KCcHpub03a),
nucaxapuipl  (caxaposa, JAKTO3a) M MOJucaxapuabl (Kpaxmall, TJIMKOTEH,
1eIUTo03a). buosnornyeckue GyHKIUU YTIEBOIOB.

Jlumuael:  TpuraMuepuabl, Qocdomunuabl, crepounsl. [uapoduIbHO-
ruapodoOHble cBoicTBa. buosornueckue ¢QyHkuuu JunuaoB. CpaBHEHHE
yIJI€BOJOB, OCIIKOB U JIMIUIOB KaK UICTOYHUKOB SHEPTHUHU.

Hyxnennossie xkucmotel: JIHK wn PHK. Hyxneotmper — MoHOMEpSI
HYKJIEMHOBBIX KHCIOT. Ctpoenue u ¢ynkuuun JJHK. Crpoenue u ¢pynkuun PHK.
Bunbsr PHK. AT®: ctpoenue u hyHKIuu.

[uTonorus — Hayka o kierke. Knerounas reopust — npumep B3auMOIeHCTBUSA
uae u PakToB B HAYYHOM MO3HAHUU. METO bl U3YUEHUSI KIIETKH.

Knerka kak wnenoctHasd >kuBasg cucteMa. OOmmMe MNpU3HAKUA —KIETOK:
3aMKHyTas HapyxHas MeMOpana, mosekynbl /IHK kak renermueckuii ammapart,
cCUCTEMa CHUHTE3a OelKa.

Tunel KIETOK: »yKapuoTHUecKas U MpokapuoTuueckas. (OcoOeHHOCTH
CTPOEHUsI MPOKapUOTHUECKOM KieTku. KierouHas ctenka Oaktepuil. CtpoeHue
DYKapUOTHYECKOW KIETKA. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM M
IPUOHOM KJIETKU.

[I0BEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, NNIMKOKAIMKC, UX
¢byukuuu. [Inazmatnueckas memOpana, e€ cBorictBau pyHkuu. Luromnasma u eé
opranouasl. OgHomemOpanubie opranouasl kietku: JIIC, anmapar ['osbaxwy,
m30coMbl. [loyaBTOHOMHBIE OpPTraHOWIBI KIETKW: MUTOXOHJIPHH, IIACTHUIBI.
[IpoucxoxaeHne MUTOXOHApHM W TacTua. Bunbl mmactua. HememOpanHbie
OpTraHoOUAbl KJIETKH: PUOOCOMBI, KJIETOYHBIM LIEHTP, LIEHTPHUOJHM, PECHUYKH,
KryTUkd. OyHKIMY OPraHOMIOB KIIETKU. BKitoueHus.

Anpo — perynsiTopHbIi HeHTp KieTku. CTpoeHue siapa: siaepHas 000J104Ka,
KapHoIUla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcTOpT BEIIECTB B KIIETKE.

JdemMoHcTpanum:

[Toptpersl: A. JleBenryk, P. I'yk, T. lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxmun, K. M. bap.

Hunarpammel:  «PacripeneneHue  XUMHYECKUX JJIEMEHTOB B HEXKUBOWU
npupoae», «Pacmpenenenne XUMUYECKUX AJIEMEHTOB B dKUBOUW MPUPOJIEN.

Tabmuubr u cxembl: «Ileproguueckas TaOMMIA XUMHYECKHUX 3JIEMEHTOBY,
«CtpoeHune MoJIeKyJIbl BOJIbI», «brocunTes 6enkay, « CTpoeHne MOJIeKyJIbl OeKay,
«Ctpoenne dhepmentan, « Hyknennosbie kuciaotel. JIHK», «CtpoeHne MoneKysbl



AT®», «CtpoeHre 3yKapUOTUYECKON KIEeTKW», « CTPOEHUE KUBOTHOUM KIIETKWY,
«CTpoeHne pacTUTENbHON KIETKN», «CTpOEHHE NPOKAPHUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIETKN», « YTIeBOAb», «JIunuas».

O6opynoBaHue: CBETOBOW MHUKPOCKON, O0OpYIOBaHHWE [Jisi TPOBEICHUSA
HaOJIOICHNH, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKpOIpEnapaTbl PacTUTENbHBIX,
KUBOTHBIX U OaKTEpUAIbHBIX KIETOK.

JlaGopaTopHble M MpaKTUYEeCKUE PadOThI:

JlaboparopHnast pabota Ne 1. «l3ydyeHue KaTaTUTUYECKON AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUIIa3bl WK KaTaaa3bl)».

Jlaboparopnast pabora Ne 2. «M3ydyeHuwe CTpoeHMs KJIETOK PaCTEHHMIA,
KUBOTHBIX M OaKTepuid MOJ MUKPOCKOIIOM HAa FOTOBBIX MHKpOIpEnapaTax U ux
OTIICaHUE.

Tema 4. /KuzHeaeATeIbHOCTD KJIETKH.

OOMeEH BelleCTB, WK METa00IM3M. ACCUMUIIAIINSA (TJTACTUYECKUI OOMEH) U
JACCUMWIISILINS  (SHEPTETUUECKUd OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpolecca
MeTabonu3Ma. Ponb 3aKOHOB COXpaHEHMsI BEIIECTB U SHEPTUM B MOHUMAHUU
MeTaboaM3Ma.

Tunel oOMeHa BelecTB: aBTOTPO(DHBIN U rerepoTpodubIid. Posbs hepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE.

®otocunte3. (CBeroBas u TemHOBas (a3bl (orocuHTe3a. Peakuuun
dboTocunreza. IPpdexkTuBHOCTL PoTOoCUHTE3a. 3HaUeHUE (POTOCUHTE3A JJIS )KU3HU
Ha 3emiie. BimsHue yciaoBuit cpeapl Ha (GOTOCUHTE3 M CTIOCOOBI TTOBBIIICHUS €ro
NPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHIA.

XemMocuHTe3. XEMOCHUHTE3UPYIOole OaKTepuu. 3HAYEHUE XEMOCUHTE3a JJIsI
YKU3HU Ha 3emUie.

OHepreruueckuii oOMeH B KieTke. PaciuernieHue BeIEeCTB, BBIJIEJICHUE U
aKKyMYJIMpPOBAaHHE DJHEPIrUU B KIJIETKE. OTalbl HSHEPreTHUYECKOro oOMeHa.
['mukomm3. bpoxkenue u ero Buabl. KucioposiHoe OKHCIIEHHE, WM KJIETOYHOE
JIbIXaHUE. OKucIMTeNnsLHOE dbochopunupoBaHue. Db dekTUBHOCTH
HHEPreTUUECKOTO OOMEHa.

Peakuuu wmarpuuHoro cuHre3a. ['‘enermueckas wunpopmanms u JIHK.
Peamuzamus renernueckod wHGOpPMAIMA B KJIETKE. |'€HETHYECKHM KOJ U €ro
cBoiicTBa. Tpanckpumniums — Matpuunblii cuaTe3 PHK. Tpancnsuus — Ouocunres
Oenka. Otanbl TpaHcismuu. KonwpoBanue amMuHOKHCIOT. Poip pubGocom B
OnocuHTe3e Oernka.

Hexnerounsie (hopMbl )ku3HU — BUpYCHI. McTopus oTkpbsiTust Bupycos (. .
WBanoBckmii). OCOOCHHOCTH CTPOCHHS U JKU3HCHHOTO IIMKJIa BHPYCOB.
baktepuodarn. bonesHn pacTeHUi, KUBOTHBIX W 4YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmyHonedunmra uyenoeka (BUY) — Bo3oynutens CIIM]da.



OOpartHas  TpaHCKpUNIMs, peBepTaza W  uHTerpasa.  lIpodunakruka
pactpoCTpaHEeHUsI BUPYCHBIX 3a00JICBaHUN.

JleMoHCcTpALMM:

IToptpetsi: H. K. Konsuos, . . IBanoBckuii, K. A. Tumupsizes.

Tabmuupl 1 cxeMmbl: «Tumbl nutaHus», «Metabomuzm», «MUTOXOHIPUA,
«DHeprernyeckuit ooMen», «Xnoporacty, «Dotocunresy», «Ctpoenue JTHK»,
«Ctpoenue u pyHKIIMOHUpPOBaHUE TeHay, « CuHTe3 Oenkay, «I eHeTnuecKuit Koa,
«Bupyco», «bakrepuodarn», «CtpoeHue u xu3HeHHbIN 1uKa Bupyca CII/a,
Oakrepuodara», «Permukanus JTHK».

O6opynoBanue: moaenu-anmumkaimu «Yasoenue JIHK u Tpanckpumimsy,
«buocunres 6enka», « CTpoeHue KieTku», moaens cTpykTypsl JITHK.

Tema 5. PasmMHokeHre 1 MHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblii MK, WIM JKA3HEHHBbIA LUK KIeTkH. MHTepdasza u MUTO3.
[Ipoueccel, nporekaroume B uHTEep(daze. Perumkanus — peakuuss MaTpUyHOTO
cunteza JIHK. Crpoenue xpomMocoMm. XpOMOCOMHBIM HabOp — KapUOTHII.
JIMmuIonaHeli M TaIUIOMJIHBIA  XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHIBI.
[{uTosNOrMYEeCKNE OCHOBBI PA3MHOXKEHUS W HWHAUBUAYAIBHOTO pPa3BUTHUSA
OPTaHU3MOB.

Henenne xnerkn — muto3. Ctagum murosa. [Ipoueccel, nmpoucxoadimye Ha
Pa3HBIX CTAAUAX MUTO3a. buonornueckuii CMbICI MUTO3A.

[Iporpammupyemas ruGenb KIEeTKU — aromnTo3.

DopMbI pa3MHOKEHHSI OPTAaHU3MOB: Oecroioe U nmosioBoe. Buabl 6ecnosoro
Pa3MHOXEHUA: [I€JICHHE HaABOE, MOYKOBAHHE OJHO- W MHOTOKIIETOYHBIX,
CIIOpo0Opa3zoBaHKe, BET€TaTUBHOE Pa3MHOKeHUE. VICKycCTBEHHOE KIIOHUPOBAaHUE
OPTaHU3MOB, €r0 3HAYECHUE JIJISI CEJICKIIHH.

[losioBO€ pa3MHOKEHUE, €r0 OTIMYUS OT OECTI0JIOTO.

Meiio3. Cragun meito3a. lIpouecchl, mMpoUCXOASIIME HA CTAUSIX MEHO3a.
[loBenenue xpoMocoMm B Meio3e. Kpoccunrosep. buosiornueckuii cMbIca U
3Ha4Y€HUE Meno3a.

["amerorene3 — mpouecc 0O0pa3oBaHMs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[lonoBbIe >kene3bl: CEMEHHUKU U AMYHUKU. OOpa3oBaHuE U Pa3BUTHE MOJIOBBIX
KJIETOK — raMeT (CrepMaTo30u, SIHIEKIEeTKa) — CIepMaToreHe3 U OBOTEHES.
OCOOEHHOCTH CTPOCHUS SHIEKIETOK M crnepMaro3ouoB. OII010TBOPEHHE.
[lapTeHorenes.

NuauBunyanbHOoe pa3BUTHE (OHTOTEHE3). OMOPHUOHAIBLHOE pPa3BUTHE
(oMOpwmorene3). DTanbl SMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKMBOTHBIX:
npoOineHue, racTpyisiuus, opranoreses. IloctamOpuonanbHoe pa3Butue. Tumbl
NOCTAMOPHOHATILHOTO Pa3BUTHS: NPsIMOE, HEMpsMOe (JMUYMHOYHOE). BrusiHue



Cpenbl Ha pa3BUTUE OPTAHU3MOB, (DAaKTOPHI, CHIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJCTBA.

PocTt u pazButne pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUs: CTPOECHUE
CEMEHH, CTAIUH PA3BUTHSL.

JleMoHCcTpALIMM:

Tabmuupl u cxembl: «DOpMbI pa3MHOKEHHS OpPraHU3MOB», «JIBOiHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHul», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xknetku Oaktepuil», «CTpPOEHHE IMOJOBBIX KIETOKY,
«Ctpoenune xpomocombl», «Kmertounsiii nukm», «Pemmmkanus JTHK», «Muto3»,
«Meno3s», «Ilpsmoe u HenpsiMoe pa3BUTHEY, «['aMeTorene3 y MIIEKONUTAOIMKUX U
4eNnoBeKa», «OCHOBHBIE CTAIUA OHTOTE€HE3a).

O6opynoBaHue:  MHUKpPOCKON,  MuKpompenaparsl  «CrnepMaTro30ujibl
MJIEKOIIMTAIOLLIET0», «SMUEKIeTKa MIIEKONUTAIIEro», «KapruokuHes B KieTkax
KOpEIKa JIyKa», MarHUTHAas MOJENb-alIUIMKAIns «/leeHne KIeTkw», MOJEINb
JIHK, monens metadazHoOi XpOMOCOMBI.

JlaGopaTopHbie M MpaKTUYEeCKUE PAdOTHI:

Jlabopatopnas pabota Ne 3. «HabOmopeHue mMuTo3a B KJIETKaX KOHYHUKA
KOPEILKA JTyKa Ha TOTOBBIX MUKPOIIPETaparaxy.

Jlaboparopnas pabota Ne 4. «/3yueHue CTpoeHHsS MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIPENApaATaxy.

Tema 6. HaciieacTBeHHOCTh U H3MEHYUBOCTH OPraHM3MOB.

[Ipenmer u 3agauu reseTuku. Victopus pa3BUTHS TEHETUKHU. POJIb IUTOSIOTMI
¥ SMOpPHOJIOTUU B CTAHOBJICHMU TE€HETUKH. BKIal pOCCHUHCKUX U 3apyOexHBIX
yu4€HbIX B pa3BUTHE TEHETUKU. MeToJbl TEeHETUKH (TUOPUI0IOTUUECKUH,
UTOT€HETUUECKUH, MOJIEKYJIIpHO-TeHeTU4YeCKuil). (OCHOBHBIE T€HETHYECKHUE
NOHATHS. [ eHeTnYecKasi CUMBOJIMKA, UCTIOJIb3YEMAsl B CXeMaxX CKpEIIMBaHUA.

3aKOHOMEPHOCTH HAcJeJ0BaHUs NMPU3HAKOB, yCcTaHOBJIECHHbIE . Mennenem.
MoHoruOpuaHOE CKpeIIMBaHWE. 3aKOH €IMHO-00pa3us THOPUAOB IIEPBOTO
nokoJieHusi. I[IpaBuiao JTOMUHUPOBAaHMS. 3aKOH PACIUCIUIEHUS IPHU3HAKOB.
I'unore3a ynucToThl ramer. I1oaHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpunHoe CkpelmuBaHue. 3aKOH  HE3aBUCHMMOIO  HACJEIOBaHUS
npu3HakoB. lluroreHermyecknue OCHOBBI  JUTHOPHUIHOTO  CKpELIMBAHMUS.
Ananuzupyrouee ckpemyBanue. Mcnob30BaHe aHaATM3UPYIOLETO CKPEIUMBaHUS
JUTs OTIpEJIEeIeHUsI TEHOTHIIA OCOOH.

CuerieHHoe  HacienoBaHue npu3HakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacJeI0BaHUIO TeHOB. HapylieHne cuerieHrsl TeHOB B pe3yJibTare
KpOCCHHIOBEpa.

XpOMOCOMHasl TEOpUs HACIEICTBEHHOCTU. | €eHETUUECKUE KapThI.



['enernka nosa. XpoMOCOMHOE ONPEEIEHUE T0JIa. AYTOCOMBI U IMOJIOBBIE
XpomMocoMbl. ['OMOoramersHele W rereporameTHble OpraHu3Mbl. HacienoBanue
IIPU3HAKOB, CLUEIUIEHHBIX C MTOJIOM.

N3menunBOoCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJICICTBEHHAS.
Posp cpembl B HEHACNEACTBEHHOW  WM3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(UKAIMOHHON N3MEHYMBOCTH. BapuallmoHHbIN psiJl M BapUallMOHHAsL KpUBasl.
Hopma peakuuu npursHaka. KoJM4eCcTBEHHbIE M KAaUYECTBEHHBIE NPU3HAKU U HUX
HOpMa peakuuu. CBOKWCTBa MOIU(PHUKAIIMOHHOW U3MEHYUBOCTH.

HacnenctBeHHasi, Wiy TE€HOTUNMYECKAs, W3MEHUYMBOCTh. KomOuHaTHMBHAsA
U3MEHUHMBOCTh. Mei03 M MOJOBOM HpolecC — OCHOBa KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTanimoHHast ©3MEHYMBOCTh. Kiaccudukanus Myranuii: reHHbIE,
XPOMOCOMHBIE, FeHOMHbIE. YacTOTa ¥ MPUYMHBI MyTalil. MyTareHHble (aKTOpBbI.
3aKOH TOMOJIOTHYECKHX PSJI0B B HAacJeICTBEHHOM n3MeHunBocTy H. Y. BaBunosa.

BHesinepHast HaCIeICTBEHHOCTh U U3MEHYUBOCT.

['enernka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METOIBI T'€HETHKH
YeJI0BEKA: TeHEaT0TNYECKU, OJIM3HEOBBIN, IUTON€HETUYECKU, OMOXUMUY ECKH,
MOJIEKYJIIPHO-T€HETUY ECKHM. CoBpeMeHHOEe ONIPENEIICHUE TE€HOTHUIA!
MIOJTHOTEHOMHO€E CEKBEHUPOBAHNE, TEHOTUIIMPOBAHNUE, B TOM YHCJE C MOMOIIBIO
[M[P-anam3a. HacneacTBeHHble 3a00J€BaHMs YEJIOBEKA: T'€HHbIE OOJIE3HHU,
00JIE3HU C HACJEJICTBEHHOW MPEAPaCIOJIOKEHHOCTbIO, XPOMOCOMHBIE 00 JIE3HHU.
Comarnueckne M reHeparuBHble MyTanuu. CTBOJIOBbIE KIETKH. [IpuHIMIIEBI
310pOBOr0 00pa3a KU3HU, JUArHOCTUKH, MPO(DUIAKTUKH U JICUEHUS T€HETHYECKUX
OoJie3Hel. MeanKo-TeHeTUYeCKOe KOHCYIbTUPOBAHHUE. 3HAYEHUE MEAUIMHCKON
TE€HETUKU B MPEJOTBPAIICHUY U JICUEHUH I'€HETHY €CKUX 3a00JIEBaHUI YeJI0BEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecorckuii, H. . BaBuos.

Tabmuupt ©  cxembl: «MOHOTHMOpHUIIHOE  CKpEIIMBAaHUE U €ro
LIUTOTEHETUYECKAsE OCHOBA», «3aKOH PACILCIUIEHHS M €ro LHUTOTE€HETHYeCKas
OCHOBa», «3aKOH YHCTOTBl ramer», «JluruOpugHoe  CKpelIMBaHUEY,
«lluronornyeckne  OCHOBBI ~ JUTHOPUAHOTO  CKpeHMBaHus», «Meno3y,
«B3aumopneicTBue aIelbHBIX TIE€HOB», «l'eHeTnueckue KapThl pacTEHU,
JKUBOTHBIX U 4elloBEeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HacJeIOBaHM S,
CLUEIUICHHOTO ¢ TmoJom», «KapHOTHUIBl 4YelnoBeKa M IKUBOTHBIX», «Buasl
U3MEHUHUBOCTH», «MoaudukalmonHas u3MeHUMBOCThY», «HacnemnoBanue pesyc-
dakropay, «['eHeTnKa rpymnm KpoBmW», « MyTalimoHHAs K3MEHUYHBOCTDY.

O6opynoBanue: MoJenu-ammvkauud «MOHOTHOPUAHOE CKpeEIIMBaHUEY,
«Hemonnoe npomuHupoBaHue», «JurubpumHoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKOIN M MHKpompenapar «Jpozoduna» (Hopma, MyTaiuu
(bopMBI KPBUILEB U OKPACKH Tema), repOapuit «I'opox moCceBHOI.

JlaGopaTopHble M MpaKTUYEeCKUE PAdOTHI:

Jlaboparopnas padota Ne 5. «M3ydeHune pe3yapbTaTOB MOHOTHOPUIHOTO U
TUTUOPUAHOTO CKPEIIMBaHUS Y AP030(UIIbl Ha TOTOBBIX MUKPOIIpEnaparaxy.

Jlabopatopnas padota Ne 6. «M3yuenue Mo aupuKamoHHON U3MEHYHUBOCTH,
IIOCTPOEHNE BAPUALMOHHOTO Psiia U BApUALMOHHON KPUBOW.

JlaGoparopnast paborta Ne 7. « AHanmu3 MyTauuil y Apo30¢uisl Ha TOTOBBIX
MUKpOIpenaparax.

[Mpaktuueckas pabota Ne 2. «CocTaBleHHEe W aHaIU3 POJOCIOBHBIX
YEJIOBEKaAY.

Tema 7. Cesekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekups Kak Hayka M IPOLECC. 3apOKICHUE CENEKIMU U TOMECTUKALUSA.
Yuenne H. WM. BaBuimoBa 0 NIeHTpax MPOUCXOXKIECHUS U MHOrooOpazus
KyJbTYPHBIX pacTeHUU. LIEeHTpBl MpOUCXOXKIECHHUS JOMAIIHUX XKUBOTHBIX. COPT,
IOPOJa, IITaAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMA. MacCOBBIN U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIMU PACTEHUHW M KUBOTHBIX. OLEHKAa 3KCTepbepa. bIM3KOpOaCTBEHHOE
ckpeumBaHue — UHOpuAuHr. Yuctas muHug. CKpellMBaHUE YUCTHIX JIMHHUU.
['erepo3uc, wim rubpuaHas cuia. HepoacTBEeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanénnas rtulOpuamzaimss U €€ ycnexu. VCKyCCTBEHHbIM MyTareHes u
MOJYYEHUE NOJUILUIOUAOB. JIOCTMKEHUS CENeKUMU PpACTEHUM, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTexHonorusa Kak OTpaciie MPOU3BOJCTBA. ['€HHAss MHKEHEpHs. OTalbl
co3nanus pexkomOuHantHOM JIHK wu TpancrenHbix opranu3moB. Kierounas
nHxeHepus. Kilerounsle KyiabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KinoHnpoBaHue BBICOKONIPOAYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okosiorydyeckue M dThudeckue  mpobsembl. MO —  reHernyecku
MOAU(GUIUPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanmu:

[Toptpersl: H. 1. BaBunos, WM. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoOB.

Tabmuuplr 1 cxembl: kapTa «LIeHTpBI MPOUCXOXKIEHHUS W MHOTO0Opasus
KyJbTYPHBIX pacTeHuin», «[Iopoibl JOMAaIHUX )KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactennit», « Otnanénnas rudpuausamnus», « Pabotsl akanemuka M. @. MBanoBay,
«Ilomummonaus», «OOBeKkTl OuoTexHOJNOTHN», «Kierounsie KyabTypel U
KJIOHMpPOBaHHE», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKY TI0JI0B U KOPHEIIOA0B AUKUX GOPM U KYJIbTYPHBIX
COpTOB pacTeHui, repOapmii « CembCKOX03SHMCTBEHHBIC PACTCHUS .



JlaGopaTopHble M IpaKTHYEeCKHE PadOTHI:

Okckypcuss «OCHOBHBIE METOABI M JOCTMIKEHHS CENEKUUM PAaCTEHUM U
YKUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIM ~ y4acTOK, B TEIUIMYHOE XO3SAKMCTBO, Jab0OpaToputo
arpOyHMBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJ1rOIHOHHASI OMOJIOTHSL.

[IpennocChUIKM BO3HUKHOBEHMS 3BOJIOLMOHHOM TEOPUH. DBOJIOLHMOHHAA
TeopHst U €€ MecTO B OMoJoruu. BiusiHME 3BOJIIOLIMOHHON TEOPUU HA Pa3BUTHE
OHMOJIOTUU U IPYTUX HaYK.

CBuzerenbcTBa 3BoJOUMU. [laneoHTOJIOrMUECKUE: TOCIEI0BATENbHOCTD
NOSIBJIEHUS] BHUJIOB B MAaJCOHTOJIOTMUECKON JIETOMHUCH, TEPEXOJHbIe (POPMBI.
buoreorpaduueckue: cxoacTBO U pazauuure GayH v GpIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHUE: CXOJCTBA M pa3iuyus 3SMOPHOHOB pa3HbIX BHJIOB
n03BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJIOTUUHBIC, aHAJIOTUYHbIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXMMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIE/ICTBEHHOCTH U OCHOBHBIX META0OJIMYECKHX IyTeH y BCEX
OpTraHU3MOB.

OBomormonHas teopust Y. JlapBuna. IIpennochbuUlku BO3HUKHOBEHUS
napBUHU3MA. JIBWKylMe CUibl 3BOJIOLMU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHUE MPU OTPAHUUYEHHOCTHU PECYPCOB, HEONPENENEHHAsE N3MEHUUBOCTD,
0opn0a 3a cyliecTBOBaHKE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bomonnu (CTI) u e€ 0OCHOBHBIE MOJIOKEHUS.

MukposBomonus. [lonynsanys kak eIMHUIA BUIA U SBOIIOIUH.

JBrokyime cuiibl ((hakTophl) SBOJIOLUU BUJOB B Mpupojae. MyTallMOHHBIHI
npolecc M KOMOMHATUBHAs M3MEHYMBOCTbH. [lomynsiMoHHbIE BOJIHBI U Jpeid
reHoB. M3omsuus u Murpanus.

EctectBennblii oTOOp — HampaBisitoumii  gakrop sBomonuu. DopMmel
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OPraHU3MOB Kak pe3yjibTaT 3BoJronuu. [Ipumepsl
NPUCTIOCOOIEHUN y OpraHu3MOB. ApoMOp(O3bI U UANO-aTANTALIMH.

Bung wu  BumooOpazoBanume. Kputepuum Buma. OcHoBHbIE (OPMBI
BHJ1000pa3oBaHus: reorpadguieckoe, SKOJOTHIECKOE.

MakposBosoniisa. DopMbl  3BOJIONUHU:  (QUIETUYECKas, JIUBEPreHTHas,
KOHBEpIreHTHas, nmapawienabHas. HeoOpaTuMoCTh 3BOIOIUH.

[IpoucxoxaeHne OoT HeCTIEMATM3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieranu3anus. AJanTUBHAS paJualiys.

JdeMoHcTpanum:



IToptpersr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mrosutep, A. H. Ceep1ios.

Tabsmue! u cxembl: «PazBuTHE OpraHMuEeCKOTO MUpa Ha 3eMIIe», «3apoabIIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «®Popmbl  OOpbOBI  3a
cyliecTBoBaHue», «EctecTBeHHBIN 0TOOP», « MHOr0o0Opa3ue COpTOB pacTeHU,
«MHorooOpa3ue  mopoa  KUBOTHbIX», «llomymammm»,  «MyranuoHHas
U3MEHYUBOCTHY», «ApoMop¢o3b», «Mnuoamanrammmy», «OOmas aerenepanus»,
«JlBmxymme cuiel sBoonmn», «Kapra-cxema wmapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymectBoBanue», «lIpucrnoco6ieHHOCTh OpraHU3MOBY,
«I"eorpadpuueckoe BUg000pa3zoBaHuey, « IKOJOTHIECKOE BUI00OPa30BaHUEY.

O6opynoBaHue: KOJJIEKIUSI HACEKOMBIX C pa3jMYHBIMU THUIIAMU OKpPAackKH,
Ha0Op IJIOJIOB U CEMsIH, KoJuleKuMs «IIpumepsl 3alllMTHBIX NPUCTIOCOONIEHUHN y
AKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBJICHUS HBOJIIOLUN», OObEMHAS MOJENb
«CTpoeHHe roJOBHOTO MO3Ta IO3BOHOYHBIX).

buoreorpaduueckass kapta wmupa, KoJuieKus «PopMbl COXpaHHOCTH
VUCKOTIAEMBIX JKMBOTHBIX M pacTeHWi», Mojaenb ammummkanusa «llepekpéct
XpOMOCOM», BIaXHbIe Ipenaparel «Pa3Butne HacekoMoro», «Pa3Burne
JSTYWIKW», MUKponpenapar «Jpo3oduna» (Hopma, Mmyraiuu GOpMbl KPbUILEB U
OKpAaCKH Tena).

JlaGopaTopHble M MpaKTUYEeCKUE PA0OTHI:

Jlabopatopnas padotra Ne 1. «CpaBHeHue BUAOB MO MOPGHOIOTUUECKOMY
KPUTEPUIO.

Jlabopatopnas padota Ne 2. «Onucanue npucnocoOJeHHOCTH OpraHu3Ma u
€€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE U pa3BUTHE »KU3HHM Ha 3emuie.

JloHay4dHbIe TPEACTABICHUS O 3apOXKIACHUU >XKU3HU. HayyHble THIOTE3BI
BO3HUKHOBEHHUS >KM3HM Ha 3emiie: abMoreHe3 M mnaHcnepmMus. XUMHUYecKas
ABOMIONMS. AOHOTEHHBIM CUHTE3 OPTAaHUYECKHX BEILECTB U3 HEOPTaHUYeCKHX.
DKCNEPUMEHTATILHOE OATBEPKAECHUE XUMUUECKOW 3BOIIOLMK. HavanbHbIe Tanbl
ounosornueckoit sBomonuu. ['unoreza PHK-mupa. ®opmupoBanre MmeMOpaHHbIX
CTPYKTYP ¥ BO3HUKHOBEHUE MPOTOKJIETKH. [lepBble KIETKM M HX 3BOJIOLMS.
@OopMHUPOBAHUE OCHOBHBIX IPYII KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu HaA 3emiie 1o 3pam u nepuojam. Karapxeil. Apxeickas u
npoTepo3oiickas dpbl. I[lameo3olickas spa u €€ TEpHOIBI: KEeMOPHUICKUH,
OPIOBUKCKHM, CUITYPUNCKUM, JE€BOHCKUN, KAMEHHOYTOJIb HbIW, IEPMCKHHU.

Me3zo30McKkas 3pa 1 €€ Nepuoibl: TPUACOBBIN, IOPCKHUI, MEITIOBOMU.

KaiiHo30lCKass »3pa u €€ TMepuoabl: NAJICOTCHOBBIM, HEOTCHOBBIM,
AHTPONOTEHOBBIU.



XapaKkTepucTrKa KIMMara U IeoJIOTHYECKUX MpoueccoB. OCHOBHBIE dTarlbl
IBOJIIOLIMU PACTUTENBHOTO W >KUBOTHOTO Mupa. ApomMopdo3sl y pacTeHUH U
KUBOTHBIX. [losiBNIEHNE, pacBET M BBIMUPAHHE IPYII KUBbIX OPraHU3MOB.

Cuctema OpraHMYECKOro MHpa Kak OTpaxeHHe HBOMIOLUH. OCHOBHbIE
CHUCTEMaTHUYECKHUE TPYNIbl OPraHU3MOB.

DBOIIOLMSA YETOBEKA. AHTPONOJIOTMS KaK HayKa. Pa3BUTHe MpeacTaBIeHUH O
IPOUCXOKJIECHUU uenoBeKa. Meroasl u3ydeHHs aHTpororesesa. CxoacTsa u
pa3Muus 4eIoBEKa U KUBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHUE YETIOBEKA.

JBwxynme  cwibl  (paktopel)  aHTpomnoreHe3a.  HacnenctBenHas
U3MEHYUBOCTh W €CTECTBEHHBIM o0TOOp. OOIIecTBEeHHbI 00pa3 KU3HHU,
U3TOTOBJICHUE OPYIUI TPYy1a, MBILIJIEHUE, PEUb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLMHU YEIOBEKA: aBCTPATONUTEKH, UenoBek
ymenbid, Yenoek npsamoxoasumi, YenoBek HeaHAEpTANbCKUM, YenoBek
pa3yMHbIi. Haxonku HMCKOMaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMs, 00JacThb
pacrpocTpaHeHus, 00bEM rOJI0BHOTO MO3ra, 00pa3 KU3HH, OPYAUs.

Yenoseueckue packl. OCHOBHbIE OOJBIIME  pachbl:  E€BPOIECOMIHAA
(eBpa3miickas), HErpoO-aBCTPAJIOHUIHAA  (PKBAaTOpUAIbHASA),  MOHIOJIOMHAS
(a3marcko-amepukaHckas). UepTel  NPUCHOCOOJIEHHOCTH  MpEICTaBUTENEH
YEJIOBEYECKUX pac K YCIIOBUAM CYHIECTBOBaHMUS. EAMHCTBO 4enoBEUECKUX pac.
Kputnka pacusma.

JdeMoHCTpanum:

[Toptpersr: @. Penu, JI. Ilactep, A. . Onapun, C. Mwnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHue CosiHEUHOU cucteMbl», «Pa3putue
opraHmyeckoro Mupa», «PacturenbHas kieTka», <«OKuBOTHas KieTkay,
«IIpokapuotnueckas kierka», «CoBpeMeHHas CHCTEMa OPTaHUYECKOTO MHUPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHMSI YEIOBEKa M YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJICOHTOJOTMUECKMX HAXOJOK MPEIKOB
COBPEMEHHOTO 4YeJIOBeKay, «/IpeBHenmme monn», «/peBHue moanm», «llepBeie
COBpPEMEHHBIE TN, «HeloBeueCKe pachly.

OGopynoBanue: wmymsiku — «lIpoucxoxxnenue  4enoBeka»  (OIOCTHI
aBCTPAIONUTEKA, MUTEKAHTPOTa, HeaHAepTalblla, KPOMAHbOHIA), CIICMKU WU
n300paKeHUs] KaMEHHBIX OpYAUIl MEPBOOBITHOTO YeNoBeKa (KaMHHU-UOTIIEPHI,
pyomma, ckpebsa), TreoxpoHoJOrHYeckas Tabimia, KOJUIeKIHs «DOopMBI
COXPAaHHOCTHU UCKOTIAEMBIX KUBOTHBIX U PAaCTCHUI.

JlabopaTopHble U MpaKTHYECKHE PAadOTHI:

[Ipaktrueckas pabora Ne 1. «M3yueHne MCKOTIaeMBIX OCTATKOB PAaCTEHUN U
KUBOTHBIX B KOJUTEKIIUSIX).



DKCKypcusi «IBOJIIOLMS OPraHUYeCKOTo MUpa Ha 3emie» (B €CTECTBEHHO-
HAYYHbBIA UM KPAECBEIUECKUNA MYy3€il).

Tema 3. Oprann3msl 1 OKpyKaUIas cpeaa.

DKOJIOTUS KaK HayKa. 3aa4i 1 pa3Aelibl SKOJIOTUH. MeTo1bl SKOJOTHYECKUX
UCCIIETOBaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHusi OPraHM3MOB: BOJIHAs, Ha3€MHO-BO3/yIlIHAs, NIOYBEHHAs,
BHYTPUOPraHU3MEHHASI.

Oxonoruyeckue (daktopel. Kiaccudukaims 5SK0JI0rHUecKuX (HaKTOpOB:
abuoTHyeckre, OMOTHYECKME U aAHTPONOTeHHbIE. J[eHCTBUE SKOJOTHUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AbuoTtnueckue (pakTophl: CBET, TEMIIEPATypa, BlIaxHOCTh. DoTonepuoausm.
[Ipucnocobnenuss OpraHu3MOB K JEHUCTBUIO aOMOTHYECKUX  (PaKTOPOB.
buonornueckue puTMsl.

buotnyeckue  ¢axtopsl.  Buasl  OMOTHMUECKMX  B3aUMOJCHCTBUIL:
KOHKYPEHIIMSI, XUIIIHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, koonepanus,
MYyTyaJu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M,
HeTpanu3M. 3HayeHUE OMOTHMUECKUX B3aUMOJEHUCTBUMA ISl CYHIECTBOBAHUS
OpPraHM3MOB B PUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKH momyiasiuud. OCHOBHbIE TOKa3aTelu
HNOMYJISIUU: YUCIEHHOCTb, IJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, HPHUPOCT,
murpanus. JJuHaMyuKa YUCICHHOCTH MOMYJISILUN U €€ peryJsiusl.

JdeMoHCTpanum:

[Hoptpetsi: A. I'ym6osbaT, K. ®@. Pynbe, O. I'ekkerns.

Tabmuuer u cxembl: kapTa «IIpupoansie 30Hb 3emimy, «Cpenbl 0OUTaHUS
opranuzmoBy», «®otonepuoauam», «llomymauun», «3aKOHOMEPHOCTH poOcCTa
YUCJICHHOCTU MONYJS U UHPY30pUH-Tyhenbkn», «Iluiessie nenm».

JlaGopaTopHbie M MpaKTUYEeCKUE PAdOTHI:

Jlabopatopnas padota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PacCTEHUH U3
pPa3HBIX MECT OOUTAHUS.

JlaGoparopnas padota Ne 4. « Bnusinue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCa».

[IpakTrueckas pabota Ne 2. «[loacy€T MIOTHOCTH MOMYJSLUN pa3HbIX BUOB
pacTeHUN.

Tema 4. CooOuiecTBa ¥ IK0JIOrHYECKHE CHCTEMBI.

Coo0mecTBo opranu3MoB — OuoneHo3. CTpyKTyphl OHMOlieHO3a: BUAOBAS,
MpPOCTpaHCTBEHHAsA, Tpodudyeckas (mumeBas). Bungbl-momuHadtel. CBS3U B
OHOIIEHO3E.

Oxoyioruueckue cucteMbl (9kocuctemsbl). IloHsTe 00 »sKocucTemMe u
ouoreonieHo3e. DOYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOJYIICHTHI,



KOHCYMEHTBI, pelyLeHTbl. KpyroBopoT BEMIECTB U NOTOK 3HEPTUH B IKOCUCTEME.
Tpoduueckue (muieBbie) ypPOBHU SKOCHCTeMBI. [lumieBble Ilemd U CETH.
OCHOBHBIE TOKa3aTelM IKOCUCTEMBI: OMOMacca, MPOIYKIHS. DKOJIOTHYECKHE
NUpaMUJIbl: TMPOAYKIHMH, YHCICHHOCTH, OuomMacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYHMBOCTh, CAMOPErYJIsIus, pazBuTte. CyKieccusl.

[IpupoaHbIE 3KOCHUCTEMBI. DKOCUCTEMBI 03€p U pEK. DKOCUCTEMA XBOMHOTO
WINA IMPOKOJIMCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE ~ YKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03siCTBEHHOE 3HAUEHHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

bruopazHooOpazue kak ¢akTop yCTOMYHMBOCTH 3KocucteM. CoxpaHEHHE
OMOJIOTUUECKOTO pazHooOpa3us Ha 3eMIe.

VYuenne B. W. Bepnaackoro o Ouocdepe. I'panuiipl, cocTaB U CTpyKTypa
ouocgepnl. Kupoe BemecTBo U ero (yHkuu. OcobGeHHOoCTH Ouocdepsl Kak
r00aNbHOM 3KOCHCTEMbI. JlMHAMMUYECKOE paBHOBECHME M oOOpaTHas CBsA3b B
ouocdepe.

KpyroBopoTsl BenecTB 1 OMOT€OXUMHUYECKHUE LIUKIIBI 3JIEMEHTOB (Yriepoa,
a30T1a). 30HATLHOCTH Ouochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emitn. AHTpOIIOTeHHbIE U3MEHEHUsI B Onocdepe.
['nmobanbHbIE 3KOJIOTUYECKUE TPOOIIEMBI.

CocyuiecTBoBaHHUE MPUPObI U YeJI0BEYECTBA. Coxpanenue
Onopa3zHo00Opa3us Kak 0CHOBA YCTOMYMBOCTU OMocdepbl. OCHOBA pallMOHAIILHOTO
YIPAaBIEHUS] NPUPOJHBIMU pecypcaMd M HX HCHOJb30BaHue. JlOCTHXKEHUs
OMOJIOTHH U OXpaHa IPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIxk. Tencin, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuipl 1 cxemsbl: «Ilumessie nenu», « BUOIEHO3: COCTAaB M CTPYKTYpay,
«IIpupoausie cooOmectBay, «llenn nuTaHus», «IKOJIOTMUYECKAs MUPAMUIA,
«buocdepau yenopex», « IkocUCTEMA HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOTO Jeca», «buoneHo3 Bomoéman, «ArpormeHo3», «lIpumMepHbie
AQHTPOIIOTEHHbIE BO3JEUCTBUSA HA [puUpoay», «BaxkHeWlne HNCTOYHUKU
3arps3HEHUs] BO3/JyXa U IPYHTOBBIX BOJ», «llouBa — BaxkHeilas cocTaBisioas
ounocdepsy, «DPakTopsl aerpananuu nous», «llapaukoBbiid 3¢ dex, «DakTophI
pPaaUOaKTUBHOTO 3arpsizHeHus: Ownocdepr», «OOmmas cTpykTypa Omocdepb»,
«Pacnpoctpanenue xu3HHM B Ouocdepe», «O30HOBBIM 3KpaH Ouocdepb»,
«KpyroBopor yriepoja B buocdepe», «KpyroBopoT azoTa B IpUpoOJIe».

OO6opynoBanue: MojeIb-anumKanus « TunudHaeie OMOIICHO3BI», TepOapuit
«PacTtutensHbBIE COO0MIECTBAY», KOJUIEKITNHN «bromieHo3y, « Bpenutenu BaxHEHIIX
CENbCKOXO3AMCTBEHHBIX KYJIbTYp», TepOapud M KOJUIGKIMM pacTeHUH u
KUBOTHBIX, MPHUHAJJIEKAIIME K PA3HBIM IKOJOTHYECKUM TPYIMIaM OJHOTO BHIA,



Kpacnass kuura Poccuiickoit ®Denepanuu, HU300paxeHUs: OXpPAHIEMBIX BHUJOB
PACTEHUM U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIBTATbI OCBOEHUA IIPOT'PAMMBI 110
BMOJIOITMN HA  BA30OBOM VYPOBHE CPEJHETO  OBIIEI'O
OBPA30OBAHUA

Cormacio ®I'OC COO, ycraHaBiuMBalOTCS TpeOOBaHUS K pe3yjbTaram
OCBOCHHMS OOyYalIMMHCS TPOrpaMM CPEIHEro oOIero oOpa3oBaHUS:
JMYHOCTHBIM, METAMTPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDI

B cTpyKkType JIMUYHOCTHBIX pE3YyIbTAaTOB OCBOCHHUS TpeaMera «buosorus»
BBIJICTICHBI CJICAYIONIME COCTABIIIOIIHE: OCO3HAHUE 00YJaIOMUMHUCS POCCUNCKON
rpaXXJaHCKOW MICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOITIPEACICHNUI0, HaJIMYMe MOTHUBAlMM K OOydeHuto OWOJIOTHH,
IeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHM JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPHYCCKHUX TPAAMIMN Pa3BUTHS OMOJIOTHYECKOTO
3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH O0YJArONMXCSI PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTU 1IEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKAMM, NPHUCYIIUMHU CHUCTEME
OMOJIOTHYECKOTO O00pa30BaHMs, HAJIMYHE DKOJOTHYECKOTO0 TPaBOCO3HAHMUS,
CITOCOOHOCTH CTaBUTh IIEIH U CTPOUTH KU3HECHHBIC TIAHBI.

JIM4HOCTHBIEC PE3yJIbTAaThl OCBOCHUS MpeaMeTa « bruonorus» q0CTUTatoTCs B
CIMHCTBE Y4YeOHOM W BOCIHUTATEIbHOW JEATEIHHOCTH B COOTBETCTBUU C
TPAJAULIMOHHBIMH POCCUUCKUMHU COLMOKYJILTYPHBIMU, UICTOPUYECKUMU U JyXOBHO -
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHATBIMA B OOINIECTBE MPaBHJIAMHA U HOpMaMHU
MOBEACHUSI W CIIOCOOCTBYIOT TIpoOIlecCaM CaMOTIO3HAHHWS, CaMOBOCTIMTAHUSA U
CaMOpPa3BUTHUSI, Pa3BUTHS BHYTPEHHEH TMO3UIMM JUYHOCTH, MAaTPUOTH3MA,
YBAXEHHUSI K 3aKOHY U MPABOMOPSJIKY, YEIIOBEKY TPYAa U CTApUIEMY ITOKOJIEHHIO,
B3aMMHOTO YBaKCHHUS, OCPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACIICAUIO W
TPAAUIKASIM MHOTOHALIMOHATLHOTO Hapoja Poccuiickorn denepanuu, NpupoJie u
OKPYXarollen cpeze.

JIugHOCTHBIE pe3yNbTaThl OCBOCHUS ydyeOHOTO mpenmera «buosorus»
JOJDKHBI OTpaXaTh TOTOBHOCTH M CIIOCOOHOCTh 00 YYarOIIUXCs PYKOBOJICTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllMM, TO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUW, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM LIEHHOCTSIM POCCUNCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
OIIbITA U OTBITA AEATEIILHOCTHA B MPOLIECCE PEANU3ALNN OCHOBHBIX HAMPABICHUIN
BOCHUTATEIBHOM JAESITENLHOCTH, B TOM YMCJIC B YaCTH:

1) rpa:KIaHCKOT0 BOCTIMTAHMS:

c(hopMUPOBAHHOCTH I'PAXKIAHCKOM MO3ULIMK 00 YHaAIOIIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUMCKOTO OOIIECTBA;



OCO3HAaHUE CBOUX KOHCTUTYIHMOHHBIX MpaB U OOSI3aHHOCTEH, YBaKEHHE
3aKOHAa U MPABOIIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH IPHU CO3JaHUU
y4e€OHBIX TPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATEIbHBIX 3a/1a4, BBHIMOJHECHUN
OMOJIOTUYECKUX SKCTICPUMEHTOB;

CIIOCOOHOCTh ONPEAENSATh COOCTBEHHYIO TMO3UIMI0O MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU B OOBICHSATH €€;

YMEHHUE YYHTHIBaTh B CBOMX JCHCTBUAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/JICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSMU, KYJIbTYPHBIMU IEHHOCTAMU U
COLIMAJIbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOLECCE COBMECTHOTO BBINOIHEHUS
y4eOHBIX, TO3HABATEILHBIX M MCCJENOBATEIIbCKUX 3a7a4, YBAXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHUIO OIIMOHEHTOB MNpU OOCYXJIEHUU CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKaHNS;

FOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOU JIEATEIILHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIMTAHMSA:

c(hopMuUpOBaHHOCTH POCCHUICKOU TPaXJaHCKOU UJICHTUYHOCTH,
MaTpuOTU3Ma, YBAKEHHS K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH IEPEN
Ponunon, ropmoctu 3a cBOM Kpail, cBOXO PoauHy, CBOW S3BIK U KYyJIbTYpY,
MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHO€ OTHOIIIEHUE K IPUPOTHOMY HACJIEIUIO Y MAMSITHUKAM MPUPOHI,
noctuxeHusaM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJIOTUH, MMOHMMaHUS 3HAYEHUs OWOJIOTHHM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KMU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ueiHas yOoeXJIEHHOCTh, TOTOBHOCTh K CIIy>K€HHIO M 3aumre OTeuecTna,
OTBETCTBEHHOCTH 3a €0 CYJbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

OCO3HAHME JYXOBHBIX LIECHHOCTEN POCCUKMCKOTO HAPOA;

c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ATUUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAITbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

OCO3HaHWE JMYHOTO BKJIa/la B TOCTPOEHUE YCTOMUYUBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3JaHUIO CEMbY Ha OCHOBE
OCO3HAHHOTO TIPUHATHS L[IEHHOCTEHW CEMEWHOW XWU3HHU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢cTETHYECKOT0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUAs ICTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOMIECCTBEHHBIX OTHOIIICHUH;



MOHUMAaHKE SMOLIMOHATBHOTO BO3AEHCTBUSA KUBOM NPUPOIbI U €€ LICHHOCTH;

TFOTOBHOCTh K CAMOBBIP@XEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISIT KAU€CTBA TBOPUYECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, GOpMHUPOBAHMUSA KYJIbTYPbI 310POBbS U
IMOUHOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHWE M peaau3auus 3J0pOBOro M 0e30macHoro ooOpasza >XKHU3HU
(3mopoBO€  mNUTaHHWE, COOJIIOJICHUE TUTMEHWYECKHX TMpaBWil M HOPM,
cOQIAaHCHPOBAHHBIM PEKUM 3aHITUA W OTAbIXa, peryaspHas (Qusnueckas
aKTUBHOCTb), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE IIEHHOCTH TPaBUJ HMHIWBUIYATbHOTO U  KOJUIEKTHBHOTO
0€301acHOT0 MOBEACHUS B CUTYalUsX, YTPOKAIOLIMX 310POBBIO U KU3HU JIFO JIEH;

OCO3HAaHME MOCJEACTBUN U HENPUATHS BPEIHBIX NPUBBIUEK (YIOTpEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KypEHUs);

6) TPy10BOTr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYly, OCO3HAHKE LIEHHOCTH MAacTEPCTBA, TPY10IH00HE;

TFOTOBHOCTh K aKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW U COLMAIBLHOMU
HaMpaBJIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITENILHO
BBITIOJIHATD TAKYIO JE€ATEIbHOCTD;

MHTEpPEC K pa3muHbIM cdepam npodeccuoHaIbHON 1eATeNbHOCTH, YMEHHUE
COBEpUIATh OCO3HAaHHBIM BBIOOP Oyayled mnpodeccun U peam30BBIBATH
COOCTBEHHBIE )KU3HEHHbIE TUIaHbI;

FOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHMI0 U camMOOOpa30BaHUIO Ha
OPOTSIKEHUU BCEH JKU3HU;

7) IKOJIOTH4€CKOT0 BOCTIUTAHMSI:

HKOJIOTMYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K MPHUPOJIE€ KaK HCTOUHHKY
KU3HU Ha 3emJie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIEHUE YPOBHSA SKOJOTHUECKOW KyJIbTYpbl: MNPHOOpPETEHHE OMbITa
IUIAHUPOBAHUSI TOCTYNKOB M OLEHKM MX BO3MOXKHBIX MOCIEACTBUN ISt
OKPYKaroller CPeIbl;

OCO3HaHME TI00ATHHOTO XapakTepa 3KOJOTHUECKUX MpOoOJeM U MyTed X
pelieHust;

CIIOCOOHOCTh HCMOJIb30BaTh NpHOOpeTaeMble NpPU HM3YUYEHUU OHOJIOTHUU
3HAHUA M YMEHHUS TMpPU PEIICHUH TNPOoOJieM, CBSI3aHHBIX C PaAlUOHAILHBIM
OPUPOJIONONIL30BaHUEM  (COONIOAEHHE TpaBWJI  MOBEACHUS B MPHUPOJIE,
HaMpaBJICHHBIX HAa COXpPaHEHHE PABHOBECHsS B JKOCUCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, Onocheps);



aKTUBHOE HENPUATHE JCUCTBUM, MPUHOCIIIMX BpPEH OKPYKAOIIEH
OPUPOJHON cpene, yMEHHEe NMPOTHO3UPOBATh HEOIArONPUSTHBIE HKOJIOTHUECKHE
IOCJICACTBHS IIPEANIPUHUMAEMBIX IEUCTBUN U NPEIOTBPAILATh UX;

HaJIMYHE PA3BUTOI0 HKOJIOTUYECKOIO MBIIUIEHUS, KOJIOIMYECKON KYJIbTYPHI,
OIIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IIO3HABATEIbHOM, KOMMYHUKAaTUBHOW M COLMAILHOU
IIPAKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUUECKOU IEATEILHOCTH 3KOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUA:

c(hOpMHUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsSI HAyKH U OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIErO0 OCO3HAHUIO CBOET0 MECTA B MOJUKYJIbTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UYMTATEIBCKOM KYJIBTYpPHI KaK CpEICTBa
B3aMMOJICUCTBUS MEXY JIFOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CHequpuKA OHUOJOTUM KaK HAayKH, OCO3HaHUSA €€ pOJu B
(GOopMUPOBAHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEIOCTHOTO
NPEICTABICHUSI 00 OKpYXaloIleM MHUPE KaKk O €JUHCTBE IMPUPOJbI, YEIOBEKA U
oO11leCTBa, B IMO3HAaHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pEUIeHHWU MNpoOJeM
COXpaHEHHMsI TPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OMOJIOTUM JIJII COBPEMEHHOM LMBUIM3ALIUU:
oOecrieueHnsi HOBOTO YPOBHSI Pa3BUTHSl MEIULIMHBI, CO3/IaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaThb PECYpCHbIE MPOOJEMbl  Pa3BUTHSA
YeJI0BEYECTBA, MOUCKA MyTeN BBIX0/1a U3 TJI0O0ATBHBIX SKOJOT MUECKUX MPOOJIeEM U
obecrieueHusi NepexoJa K  yCTOMYMBOMY  pPa3BUTHIO, PALUOHAIBHOMY
UCIIOJIb30BaHUIO TPUPOJIHBIX PECYpcOB M (HOPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJOTUYECKUX 3HAHUM B LEIIX
NOBBIIIEHUST OOIEH KyJbTYypbl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKIIMOHATBLHON I'PAMOTHOCTH 00yYaroumxcs, GopMupyemMoit
pU U3y4eHUU OUOJIOTHH;

MMOHMMAHHE CYIIIHOCTH METOJ0B MO3HAHUSA, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM HCIIOJb30BaTh MOJy4aeMble 3HaHUS MJI1 aHalu3a U
OOBSICHEHUS SIBJICHUN OKPYXAIOIIEro MUpa U MPOUCXOAIIMX B HEM W3MEHEHUH,
YMEHHE JelaTh OOOCHOBAHHBIEC 3aK/IIOUEHUS HAa OCHOBE HAay4HBIX (DAKTOB U
MMEIOIIMXCS TAHHBIX C LEJbIO MOJy4YEHHs JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHust Npo6ieM B pealibHbIX )KU3HEHHBIX CUTYaIHSIX;

OCO3HaHWE LIEHHOCTH HAy4YHOW AEATENbHOCTH, TOTOBHOCTh OCYILIECTBISATH
MPOEKTHYIO U UCCJIEI0BATENbCKYIO JEATEIbHOCTh HHANBHUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIHOCOOHOCTh K HEMpPEephIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYCHHIO HOBBIX 3HAHWA 1O OWOJIOTHUH B
COOTBETCTBUU C KU3HEHHBIMHU MTOTPEOHOCTIAMH.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yIbTaThl OCBOCHHUS Yy4eOHOTO npeamera «buosorus»
BKIIFOYAIOT: 3HAUYMMbBIC JUII (POPMHUPOBAHHMS MHPOBO33PECHUS OOYJArOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) O0O0IIeHAyYHbIE TTOHITHS, OTPa)Karolue
IICJIOCTHOCTh HAydYHOW KApTUHBI MHpa W CHENU(UKY METOJIOB TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBCHHBIX Haykax (BEIIECTBO, SHEPIHs, SIBIICHHE, TIpoIiecC,
CHUCTeMa, HAyIHBIN (haKT, IPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHSI,
UCCIIe/IOBaHNe,  HAOMIOJICHWE, HM3MEpPEHHe, OKCIEPUMEHT H  JIPYTHX),
YHHBEpCaAJIbHbIC yYeOHbIe JelcTBHS (IIO3HABATCIbHBIC, KOMMYHHKATHBHBIC,
PETYJISITUBHBIE), obecnieunBaroIe dbopmupoBaHue (GYHKIMOHATBHOM
TPaMOTHOCTH W COIMAILHOM KOMIICTEHIIMH OOYyYaloIMXCs, CIOCOOHOCTh
00 yJaronmmxcs UCITOJIb30BaTh OCBOCHHEBIE MEXTUCITUTUIMHAPHEIC,
MHPOBO33PCHUCCKUEC 3HAHUS H YHUBEpPCAJIbHBIC y4eOHBbIC JICHCTBUS B
MO3HABATEIIbHOW U COIMATILHOM MPAKTHKE.

MeranpenMeTHbie pe3yJbTaThl OCBOCHHUS MPOTrPaMMBI CPEIHEr0 OOIIEero
00pa30BaHus JTOJDKHBI OTPaXKaTh:

OBiajleHHe  YHHBEPCAJbHBIMH  Y4eOHBLIMHM  TO3HABATeJIbHBLIMH
NeUCTBUSMM:

1) 6a30Bble JOrHYECKHE JelicTBUS:

CaMOCTOSITENTbHO  (OPMYyJIUpOBaTh M aKTyalIM3UpoOBaTh  MpoOliiemy,
paccmarpuBath €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPHU OCBOCHUU 3HAHUN TMPUEMBI JIOTHUYECKOTO MBIIUICHUS
(aHanm3a, cuHTE3a, CpaBHEHUS, Kiaccu(ukaImu, 00001IeHus ), paCKpbIBaTh CMBICIT
OMOJIOTHUECKUX TMOHATUN (BBIJEIATh MX XapaKTepHbIC MPU3HAKH, YCTAHABINBATh
CBSI3H C APYTUMU TOHITHIMU);

OTpeNesITh LeMu MACITENLHOCTH, 3aJaBas MapamMeTpbl M KPUTEPUU HX
JOCTHKEHHSI, COOTHOCUTH PE3YJIbTAThI IEITETHbHOCTH C TIOCTaBICHHBIMU IEIISIMU;

UCIIOJIH30BaTh OMOJIOTHUECKHUE TIOHATHS 1JIs1 00BsCHEHUS (DaKTOB U SIBJICHHIA
YKABOM MPUPOBI;

CTPOUTHh JIOTUYECKHE PACCYXKIEHUS (MHIYKTUBHBIC, EAyKTUBHBIC, IIO
aHAJIOTUH), BBISBISTH 3aKOHOMEPHOCTH M MPOTHBOPEUMS B PacCMaTpUBAEMBIX
SBJICHUSX, (JOPMYIIMPOBATH BHIBOBI M 3aKIFOUCHHUS;

OPUMEHATh  CXEMHO-MOJIETIbHBIE  CpeIcTBa  JJII  MPEACTaBJICHUSA
CYILIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a



TaKKe TMPOTUBOPEUMH  PaA3HOrO  POJAA, BBIABICHHBIX B  Pa3IMYHBIX
UHGOPMAITMOHHBIX HCTOYHHKAX;

pa3pabarbeiBaTh IUIAH PEIICHHUS MPOOJIEeMbl ¢ YYETOM aHaIM3a WUMEIOIIMXCS
MaTepUalbHBIX U HEMAaTEPHUATLHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBHI B I TENIbHOCTH, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB
LEJsIM, OIICHUBATh PUCKHU TOCJIEACTBUM 1€ TEILHOCTH;

KOOPJIWHUPOBATh W  BBIMOJHATH pPaboOTy B  YCIOBUAX pEATbHOTO,
BUPTYQJILHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCIEN0BaTEeIbCKHE 1eficTBHA:

BJIaJI€Th HABBIKAMU y4e€OHO-UCCIIENOBATENILCKON 1 IPOEKTHOM e TENbHOCTH,
HaBbIKAMHU  pa3pelieHus npoOJsieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY IIOMCKY METOI0B PEIICHUS MPAKTHUECKHX 3a/1a4, MPUMEHEHHUIO
Pa3IMYHBIX METOIOB [TO3HAHUS;

UCIIOJIb30BaTh PAa3IMYHbIE BUIBI JEATEILHOCTH MO TMOJYYCHHUIO HOBOTO
3HAaHUS, €r0 MHTEpPIpEeTalud, MpPeoOpa3OBaHUI0O U TPHUMEHEHHIO B Y4EOHBIX
CUTYyallUsAX, B TOM YHUCJIE TIPU CO3JIaHUH YUEOHBIX U COIUATIbHBIX MPOEKTOB;

(dbopMHpOBaTH HAYYHBIN THUIT MBIIUICHUS, BIaeTh HAYYHON TEPMUHOJIOTHUEH,
KJTFOYEBBIMU TIOHATHUAMHU U METOIAMH;

CTaBUTh U (OPMYIMPOBaTh COOCTBEHHbIE 3aJauyd B 0Opa30BaTEILHOU
NESITENTbHOCTH U KU3HEHHBIX CUTYaIUSIX;

BBISIBIISITH MIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UPOBaTh 3a/auy,
BBIJIBUTATh THIOTE3y €€ peIleHus, HaXOJUTh apTyMEHTHl U1 JT0Ka3aTelibCTBA
CBOUX YTBEPKIICHUH, 33/1aBaTh MapaMeTPhl U KPUTCPUH PEIICHUS;

AaHATM3UPOBATh TIOJNYYEHHBIE B XOJE€ peIIeHWs 3a7auyd pe3yJbTarhl,
KPUTHYECKH OI[CHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX
YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT,

OCYILECTBIIATh LEICHANPABICHHBIM MOUCK MEPEHOCA CPEACTB U CIOCOOOB
JeUCTBUS B IPO(EeCCUOHATBHYIO CPEy;

yYMETh TIEPEHOCUTHh 3HAHWS B TMO3HABATEIHHYIO M MPAKTUYECKYIO 00JacTh
KHU3HEICIATCITbHOCTH;

yYMETh UHTETPHUPOBATH 3HAHUS U3 PA3HBIX NMPEAMETHBIX 00JacTei;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJIXOJIbI U PEIICHHS,
CTaBHUTb MPOOJIEMBI U 33/1a4H, JIOITyCKAIOIINE aJIbTEPHATUBHBIC PEIICHHS.

3) pabora ¢ ungopmanmeii:

OPHUEHTUPOBATHCS B PA3IMIHBIX HCTOYHHUKAX MH(POpMAIHH (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJSIPHOM JHUTEpaType, OHOJIOTHUYECKUX CIIOBapsix U
CIIPaBOYHMKAX, KOMITLIOTEPHBIX 0a3zax MaHHBIX, B VHTEpHETE), aHATM3UPOBAThH



UH(POPMAIUIO PA3IMYHBIX BUOB U (POPM MPEICTABICHUS, KPUTHUECKH OLIEHUBATh
€€ 0CTOBEPHOCTh U HENIPOTUBOPEUUBOCTD;

dbopmynupoBarh 3anpoChl U MPUMEHITh PA3JIMUHbIE METOJIbI MPU MOUCKE U
oTOope Ononornueckoil nHGOpMaIu, HEOOXOIUMOM /1JIsI BHITIOJTHEHNUS YIEOHBIX
3anay;

npuoOpeTaTh OMBIT HUCIOJBb30BaHUS HH(OPMAIIMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KyJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BbIOMpATh  ONTUMAIBHYIO  (GOpMY  MPEICTaBICHUS
ounonoruueckoit unpopmarmu (cxembl, rpaQuKu, JTUarpaMmsbl, TaOIUIBI, PUCYHKU
H Ipyroe);

UCIIOJIb30BaTh HAY4YHBIA SI3bIK B Ka4yecTBE CpeiacTBa mpu paboTe ¢
OMOJIOTUUECKON HMH(pOpMALMEl: MPUMEHATh XUMHYECKHE, (U3NUECKUE U
MaTeMaTUYECKUE 3HAKU M CHUMBOJIbI, (hopMyJibl, aOOpeBHaTypy, HOMEHKIATYpPY,
UCIIOJb30BaTh W NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CpPEICTBA
HarJsiJHOCTH;

BJIAJeTh  HABbIKAMHM  pAacloO3HaBaHWs W 3alUTBl  MHQOpPMAIHH,
MH(GOPMAIIMOHHOM 0€3011aCHOCTH JIMYHOCTH.

OgialeHHe YHHBEPCAJBHBIMH KOMMYHUKATUBHBIMU 1€iC TBUAMU:

1) oOmeHue:

OCYILECTBISATh KOMMYHHMKAIIMH BO BCEX Cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJOre WIA TUCKYCCUU MO CYIIECTBY 00CYKJIaeMoil TeMbl (YMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCUTENLHO BBIMOJHEHUS MpeasiaraeMoi
3a/1a4, YUYUTHIBaTh UHTEPECHI U COTJIACOBAHHOCTD MO3UIMI JPYTUX y4aCTHUKOB
JIMAJIoTa WK JUCKYCCHUH);

pacrio3HaBaThb HeEBepOalbHbIE CpEACTBA OOILIEHMS, MOHUMATh 3HAYCHHE
COLMAIBLHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYAalUH,
YMETh CMATYaTh KOH(IIMKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJACHCTBUS, IOHUMATh
HaMEpPEHUs APYTUuX JIOACH, MPOSBIATh YBAKUTEIbHOE OTHOILLIEHUE K COOECETHUKY
U B KOppeKTHOH (hopMe GopMyTUpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3J1ararb CBOIO TOYKY 3PEHHs C MCIOJIb30BaHUEM
S3BIKOBBIX CPE/ICTB.

2) COBMeCTHAs 1esSITeJIbHOCTD:

MOHUMATh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAITLHON
pabOTHI IPU PEHICHUH OMOJIOTHYECKOM PO OJIeMbI, 000CHOBBIBATH HEOOX0IMMOCTh
NpUMEHEHMsI TPYMIIOBbIX (HOPM B3aUMOJESHCTBUS NPH pelIeHUH yueOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JEUCTBHMA C y4ETOM OOIIMX
WHTEPECOB M BO3ZMOXKHOCTEN KAKIOTO UJieHa KOJIIEKTHUBA;



IIPUHAMATh LI COBMECTHOW JIEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh AECUCTBUA MO €€ MOCTHKEHUIO: COCTABJIATH IUIAH JICMCTBUM,
pacnpenensith poiad ¢ y4€TOM MHEHHMH YYacTHHUKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOMU pabOTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAZAa M KaXKIOTO Y4YaCTHHKAa KOMaHJIbI B
001 pe3yNbTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

IIpe[yiaraTb HOBBIE TNPOEKTHI, OLEHUBATH HJIEH C IMO3WLHAA HOBU3HBI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJAATh TMO3UTHUBHOE CTPATETUYECKOE TMOBEACHUE B Pa3JIMYHBIX
CUTYyalUsiX, IPOSABIATh TBOPUECTBO U BOOOPAKEHUE, ObITh MHULIMATUBHBIM.

OBjiageHne YHUBEPCAJTbHBIMHU PeryJIATUBHBIMM 1eHCTBUSIMHU:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS MJI1 BBISIBJICHUA NPOOJEM U UX
pELICHUs B )KU3HEHHBIX U YUYEOHBIX CUTYaAIUSX;

BBIOMpaTh HAa OCHOBE OHMOJIOTMYECKUMX 3HAHWM LIEJEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JEHUCTBUAX M MOCTYINKAaX IO OTHOILICHUIO K XKUBOW IIPUPOJE,
CBOEMY 3JJ0POBBIO U 3I0POBBIO OKPYKAFOLIHX;

CaMOCTOSITENIBHO OCYIIECTBIIATH MMO3HABATEIbHYIO JAEATENbHOCTD, BBISBIATD
npo0JieMbl, CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a/1a4X B 00pa30BaTeIbHOM
JEATENbHOCTH U JKU3HEHHBIX CUTYalUAX;

CaMOCTOSITENIbHO COCTaBJSATh IUIAH pELIeHUsT MpoOJeMbl C  Y4ETOM
UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEN U MPEATIOUTEHUM;

JlaBaTh OLICHKY HOBBIM CHUTYalUsIM;

pacuMpsITh paMKi y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHUI;

JieNaTh OCO3HAHHBIN BBIOOD, apTyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW SPYIAUIUU B
pa3HBIX O00JIACTSAX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM 0Opa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHO CTh,
OLIEHUBATh COOTBETCTBHE PE3YJILTATOB LIETSM;

BIIQJICTh  HABbIKAaMU  TO3HABATEIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JICMCTBUI W MBICIUTEIBHBIX NPOLECCOB, HMX PE3YJIbTATOB U
OCHOBaHUH, MCIOJIb30BaTh MPUEMBI pedIeKCUu JIsl OLEHKU CHUTYyalllu, BbIOOpa
BEPHOI'O PELICHMUS;

YMETh OLICHUBAaThb PUCKM M CBOEBPEMEHHO IPHHUMATh PEIIEHUS IO MX
CHIKEHUIO;



IPUHUMaTh MOTHUBBI WU AapryMEHTbl APYrUX IPH aHAIN3E pEe3yJbTaTOB
NEATEIbHOCTH;

3) npunsATHE ceOS U APYrUx:

NpUHUMATh ce0sl, TOHUMAasi CBOU HEIOCTATKU U IOCTOMHCTBA,

IpUHUMaTh MOTHUBBI W AapryMEHThl JPYTUX IIPU AaHaIU3€ pPE3yJbTaToB
NEATEIbHOCTH;

IIPU3HABATh CBOE NPAaBO M MPABO JIPYTHX Ha OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUMHU IPYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATHBI

[IpenmerHbie pe3yibTarhl ocBoeHusi nporpammbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crienuduaeckue 11 yaeoHoTo npenmera « buosorusn
Hay4YHBIC 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUIA 110 OCBOCHUIO, HHTEPIIPETALIMN U
npeoOpa30BaHUIO 3HAHUMN, BUABI JEITEILHOCTU MO MOJYYEHHIO HOBOTO 3HAHUS U
MIPUMEHEHUIO 3HAHWUN B Pa3IMUHBIX YUEOHBIX CHUTYaIMSAX, a TAaKKE B pEaTbHBIX
KU3HEHHBIX CHUTYyallUiX, CBSI3aHHBIX ¢ Ouojorued. B mporpamme npeameTHbie
pe3ybTaThl MPEICTABICHBI 10 T01aM 00y4EeHHUS.

[IpenmerHbie pe3yabTaThl OCBOEHHs yueOHOTO npeamera «buomnorus» 6 10
Kaacce OJDKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTH 3HAHUI O MECTE U PO OUOJIOTUM B CUCTEME HAyYHOTO
3HAaHHUA ECTECTBEHHBIX HAyK, B (OPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO -
HAYYHOW KapTUHBI MUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJ€ POCCUNCKHUX U
3apyOeXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHATHLHOU
TPaAaMOTHOCTH Y€JIOBEKa JIJIsl PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJIEpKAHHE OUOJOTUYECKUX TEPMHHOB U TOHSATHM:
KU3Hb, KJIETKa, OpraHm3M, MeTabonm3M (OOMEH BEIIeCTB M IpEBpalleHHUE
AHEPTHUHU), TOMeocTa3 (CaMOperyJsiius), ypOBHEBasI OpraHU3aIusl )KUBbIX CUCTEM,
CaMOBOCTPOU3BeIeHHE (PETPOTYKITHS ), HACIIEACTBEHHOCTh, U3MEHUUBOCTD, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTHYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAasl, IICHTpaIbHAasg JOTMa MOJIEKYJIsipHOW Owuonoruun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1ieHTpax MHOT00Opa3us u
MPOUCXOXKAEHUS KyIbTypHbIX pacTenuili H. V. BaBunoBa), onpeaenarTb rpaHuiibl
UX PUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIaJeTh METOJaMH HAyYHOTO MO3HAHUs B OMOJIOTUN: HAOIIOJICHUE U
ONMCAHUE >KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUW, OPTAHU3ALMS U MPOBEICHUE
OMOJIOTUYECKOTO  SKCIIEPUMEHTA,  BBIABIDKEHHE  TUIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXIY HCCIENYEMbIMU BEIMYMHAMU, OOBSICHEHHE MOIYyYEHHBIX



pe3yJbTaToOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHHA, TEOPUH U 3aKOHOB, yMEHHE
JieNiaTh BHIBOJIBI HA OCHOBAHUM MOJY4YEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIIEIATH CYILECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U
JYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
npoleccoB: OOMEHa BELIECTB U MPEBpAIlEHUsS SHEPTUM B KIETKe, (POTOCHHTE3A,
IUIACTUYECKOTO W JHEPTeTUYECKOTO OOMEHa, XeMOCHHTe3a, MHT03a, MeHo3a,
OIJIOJIOTBOPEHUS, PA3MHOKEHUS, WHIUBUAYAILHOTO PpAa3BUTHS OpraHu3Ma
(oHTOTCHE3);

YMEHHUE MPUMEHATH IMOJy4YeHHbIC 3HAHUS JIJIsI 0OBSICHEHUs OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHUH, JUJIS NPUHATUSA NPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOM
KHU3HU C 1eNblo obecredeHns Oe30MacHOCTH CBOETro 3/I0POBbS U 3J0POBbBS
OKPYKAIOIIHX JIFOJIEH, COOI0IEHHS] HOPM I'PaMOTHOTO TIOBEICHHS B OKPYKAIOIIEH
OPUPOJHON cpezie, MOHUMaHWE HEOOXOAMMOCTH HCIIOJb30BAaHUS JIOCTHKEHHUN
COBPEMEHHON  Ouosioru ¥ OMOTEXHOJOTUH  JUIsI  PalUMOHAIBLHOTO
OPUPOIOTIOIE30BAHHUS,

YMEHHUE peliarh »JJIEMEHTapHbIE TEHETHUECKHE 3aJadyd Ha MOHO- U
TUTUOPUAHOE CKpEIIMBaHKWE, CIEIUICHHOE HACJIEAOBaHUE, COCTAaBJATH CXEMbI
MOHOTHOPHUIHOTO CKPEIIMBAHU JJIs MPEACKa3aHusl HACJIEIOBAaHUS IPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBITIOJHATH Ja0OpaTOpHBIE W IMpakTHYeCKue paboThl, COOMOIATH
npaBuiia mpu paboTe ¢ yueOHbIM U JJAOOPATOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUECKH OIICHMBAaTh M WHTEPIPETUPOBATH UHPOPMAIUIO
OMOJIOTUYECKOTO COJIEp)KaHUs, BKIIOYAIOIIYI0 IICEBIOHAYYHBIC 3HAHUS W3
Pa3IMYHBIX ICTOYHUKOB (CpEICTBa MACCOBOI MHPOPMAIINH, HAYYHO -TIOYJISIPHBIE
MaTrepualbl), ITUYECKUE AaCIEeKThl COBPEMEHHBIX HCCJEJOBaHUNA B OHOJOTHUH,
MeIHIrHe, OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IMCHMEHHBIE W YCTHBIE COOOIICHUS,
0000111as1 OUOJIOTHUYECKYIO0 HH(DOPMAIIHIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO

UCII0JIb30BaTh MOHITUIHBIN anmapar OuoJIOTUH.

[IpenmerHbie pe3yabTaThl OCBOCHUS yueOHOTO npenmera «buonorus» ¢ 11
KJlacce 10JKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTH 3HAHUI O MECTE U PO OUOJIOTHUU B CUCTEME HAYYHOTO
3HaHHUA E€CTECTBEHHBIX HAyK, B (OPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO -
HAYYHOUN KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U
3apyOEXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTHH, (PYHKIMOHAILHOU
IPaMOTHOCTH Y€JIOBeKa JIJIsl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpikKaHWE OMOJIOTMYECKUX TEPMUHOB U IMOHSITHIA:
BU/I, TIOMYJIALMSI, TeHOGOH/I, SBOJIOLKS, ABMKYIHME CHUIbI ((PAKTOPBI) SBOJIIOLINH,
NpUCTIOCOOJIEHHOCTh OPraHU3MOB, BUI000pa3oBaHue, SKOJOTHYecKre (pakTopsl,



IKOCUCTEMA, TMPOIYLEHTb, KOHCYMEHTBI, pEIYyLEHTbl, IeNd MUTaHu,
IKOJIOTHYECKas MUpaMua, OuoreoreHo3, ouocdepa;

YMEHUE H3Jaratb OHOJOTHYECKHWE Teopuu (dBOJIIOLMOHHAA Teopus Y.
JlapBuHa, CUHTETHYECKas TEOpHUsS DBOJIOLUHM), 3aKOHbI M 3aKOHOMEPHOCTH
(3apoasimieBoro cxonctsa K. M. bapa, uepenoBaHus I1aBHBIX HalmpaBJICHUN U
nyteil sBomounn A. H. CeBepuosa, yuenust o 6uocdepe B. . Bepnaackoro),
OTPEAENATh TPAHUIIBI UX IPUMEHUMOCTH K KHUBBIM CHCTEMAM;

YMEHHUE BIIaJIeTh METOJaMH HayYHOTO MO3HAaHUs B OMOJIOTUH: HAOIOICHUE U
OMMCAHUE KUBBIX CHCTEM, MPOLIECCOB U SIBJICHUI, OpraHM3alvs W MPOBEICHHE
OMOJIOTUYECKOTO  SKCIIEPUMEHTA,  BBIABMIKCHHUE  THUIOTE3bI,  BbBISBICHHUE
3aBUCUMOCTH MEXIY HCCJIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHUE MOJYyYEHHBIX
pe3yNIbTaTOB, UCIOJIL30BAHHBIX HAYYHBIX MOHSATHH, TEOPUNA M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIBI HA OCHOBAHUM MOJY4YEHHBIX PE3yIbTAaTOB;

YMEHUE BBIIETSATh CYIIECTBEHHBIE IPU3HAKU CTPOCHUS OHOJOTUYECKUX
OOBEKTOB: BHUIOB, NOMYJSILUN, NPOIYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOreo1eHO30B M OSKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEICTBEHHOM
U3MEHUYHMBOCTH, €CTECTBEHHOTO 0TOOpa, BUA000pa30BaHUs, MPUCTIOCOOIEHHOCTH
OpraHU3MOB, JEHCTBUS HKOJOTHYECKHX (PAaKTOPOB HA OpTaHU3MBI, TMEpeHOCca
BEIIECTB M IOTOKAa DHEPTMHM B DKOCHCTEMaX, AHTPOIOTEHHBIX H3MEHEHUH B
IKOCUCTEMAX CBOEH MECTHOCTHU, KPYroBOPOTa BEIIECTB M OMOTCOXMMHYECKUX
IIUKJIOB B Ouocdepe;

YMEHHUE MPUMEHSATH IMOJyuYeHHbIC 3HAHUS JIJIsI OOBSICHEHUs OMOJIOTUYECKUX
NPOIIECCOB U SIBJICHUH, JJISI MIPUHATHS MPAKTUIECKUX PEUICHUI B TOBCEIHEBHOU
KU3HU C I1eNbl0 obecredeHns Oe30MacHOCTH CBOETro 3JI0POBbS U 37 0POBbBS
OKPYKAIOIIHX JIFOJIEH, COOJI0IEHHUS] HOPM I'PaMOTHOTO TIOBEJICHUS B OKPY KArOIIIECH
NPHUPOJHON cpesie, MOHUMaHUE HEOOXOJAMMOCTH HWCIIOJIb30BaHUS JOCTIKEHHUN
COBPEMEHHOM OMOJIOTHY JJISl PAIMOHAILHOTO MPUPOIOTIOIb30BaAHUS;

YMEHHUE pellaTh JJIEMEHTapHbIE OMOJOTUYECKUE 3a/1a4H, COCTABISATH CXEMBI
NEpEeHOCAa BEILLECTB U IHEPTUU B IKOCHCTEMAX (L€ MUTaHU );

YMEHHE BBIMIOJHATH JIAOOPATOPHBIE U MpaKTUYECKUe pabdoThl, COOMIOAATh
npaBuiia mpu paboTe ¢ yueOHBIM U JTJAOOPATOPHBIM 000PY/I0BAHUEM;

YMEHUE KPUTHYECKH OIICHWBAaTh W WHTEPIPETUPOBATH WHPOPMAIUIO
OMOJIOTUYECKOTO COJIEpP)KaHUsS, BKIIOYAMOIIYI0 IICEBIOHAYYHBIC 3HAHUS W3
Pa3IMYHBIX ICTOYHUKOB (CpPEICTBAa MACCOBOM MHPOPMAIIUH, HAYYHO -TTOTYJISIPHBIE
Marepualibl),  paccMaTpuBaTh  TVIOOAIbHBIE  DKOJIOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (OPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HIIN O;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIICHUS,
0000111as1 OMOJOTHUYECKYIO0 HH(DOPMAIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHITHIHBIN anmapar OUO0JIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne n/n Konrpoabnbie | Ilpakrnyeckue
NMporpaMMmal Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcebl
bu6mmoteka [IOK
1 buonorns kax nayxa 2 0.5 https://m.edsoo.ru/7f41¢c292
bu6naunoreka [JOK
2 JKuBbIe cucTeMBI M UX OpraHu3anus 1 https://m.edsoo.ru/7f41c292
N bubmuoreka [IOK
3 XUMUYECKUM COCTaB U CTPOEHUE KIETKU 8 1 https/m.edsoo.ru/7f41c292
bu6mmoteka [IOK
4 FKMHENIATEILHOCTE KICTKA 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHokeHue 1 MHIMBUIyalbHOE PA3BUTHE 5 1 bubnmoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh M M3MEHUYHUBOCTD 3 15 bu6moreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢c292
y Cenexunst oprann3mMoB. OCHOBBI 3 bubmmnoreka [IOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
bu6mmoteka [IOK
8 Pesepaiioe npens ! https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 34 0 4



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

11 KJIACC

KoumnuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne ni/m Kontposabusie | IpakTnueckue
NporpaMMbl Bcero o0pa3oBareJbHbIE
padoThI padoThI
pecypcesbl
bu6mnoreka IIOK
! IBOMOUUOHHAS OnONOTHS o ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubmuotexa LIOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
3 OPFaHH3MEL 1 OKPYRAIOLRAA Cpea ° 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Co00I11IeCTBa U IKOJIOTUYECKAE CUCTEMBI 9 https/m.edsoo.ru/7f41cc74
bu6nmnoreka [JOK
° Pesepsiioe Bpews 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOPAMME 34 0 2.5



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




IHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
Ne Hara @ poBbIE
Tema ypoka KonTtpoabnubie | IlpakTuueckne
n/n Bcero u3ydeHusi | oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Metoabl MO3HAHUS KUBOU MPUPOIBI.
[pakrrueckas padora Ne 1
2 «Mcrnonp3oBaHue pa3IMYHbIX 1 0.5 bubmorera IOK
P ' https://m.edso0.ru/863e6122
METOJIOB MPU U3yYEHU U
OMOJIOTHYECKUX OOBEKTOBY
3 buonornueckue cucTeMsl, POLIECCHI 1 bubmuoreka [IOK
U UX U3ydeHHE https://m.edso0.ru/863e6564
XuMuyeckuii coctaB KieTku. Boga u bubmuoreka [IOK
4 1
MUHeEpaJIbHbIE COJIU https://m.edsoo.ru/863e674e
bu6nmmoreka [IOK
5 benku. CocraB u cTpoeHuEe OSIIKOB 1 https/m.edsoo.ru/863e6b72
DepMeHTH — OHOIOTUYECKUE
kaTtanusaropsl. JlaboparopHas
6 paborta Ne 1 «3yuenne 1 05 bubnnoreka LIOK
KaTaJTUTHICCKON aKTHBHOCTH ' https://m.eds00.ru/863e6b72
(depMeHTOB (Ha mpUMepe aMuIa3bl
WJTW KaTajiasbl)»
7 YrneBoapl. JIunmuasl 1 Brbmiorexa LIOK

https://m.edso0.ru/863e6870



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

Bu6nunoreka [JOK

8 Hyiennosere xcnoret. AT® https://m.edso0.ru/863e6d5¢c
9 HcTtopus m MeTOIbI U3y4eHU S bubnnoreka [IOK
wietku. Kierounas teopus https://m.edsoo.ru/863e6e88
10 KneTka kak memocTHas sKuBas
cucTeMa
CtpoeHune 2yKapuOTHYECKON KIETKH.
JlaboparopHuas pabora No 2
«3yyeHue cTpoeHusl KIETOK Bbu6nunoreka [JOK
11 pacTeHU, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil IO MUKPOCKOTIOM Ha https://m.edso0.ru/863e716c¢c
TOTOBBIX MUKpOIIpenaparax u ux
OIHCAHUECH
Bu6nunoreka [IOK
12 OOMeH BEIIECTB UJIK METa0O0IU3M https//m.e dsog_.[ru 18636 766¢
bu6nmmoreka [IOK
13 Potociires. XemocHnTes https:/m.eds00.ru/863e7c98
. bubmuoreka IIOK
14 JuepreTieckuii odmen https://m.edso;_.[ ru/863e7aae
JKuszneHHbIN UK KIeTKH. JlencHue
Ki1eTkr. Muto3. JlabopatopHas
15 pabota Ne 3 «HaOimoieHe MUTO32a B 0.5 Eggﬁ?glﬂiﬁgﬁg%e? dcd
KIeTKaX KOHYMKA KOpeIlKa JyKa Ha
TOTOBBIX MUKPOIpenapaTax»
16 Buocunres 0enka. Peakuus Bu6nunoreka [JOK
MaTPUYHOTO CUHTE3a https://m.edso0.ru/863e 796e
bu6nunoreka [JOK
17 Tpancismus — Guocunres benxa https://m.edsog_.[ ru/863e796e
18 Hexnerounsie Gopmbl KHU3HU — bubmoreka [IOK



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

BUPYCHI

https://m.edso0.ru/863e7540

Bbu6nunoreka [JOK

19 DopMBbI pa3MHOXKEHHUSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmmoreka [IOK
20 Meiios https://m.edso0.ru/863e7f4a
OOpazoBaHue U PA3BUTHE MOJTOBBIX
wieTok. OTI010TBOpEHUE.
JlabopaTtopHnas padota Ne 4 bubnnoreka LIOK
21 0.5
«3ydeHue CTpOEHUs MOJOBBIX https://m.edso0.ru/863e81b6
KIETOK Ha TOTOBBIX
MUKpOIpenaparax»
99 WuauButyanbHOE pa3BUTHE Bu6nunoreka [IOK
OpTaHU3MOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o bubnnoreka LIOK
HACJIEICTBEHHOCTHA U U3MEHYNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HacJeAOBAHUS
24 IIPHU3HAKOB. MOHOTHOpUIHOE bubmuorexa [IOK
p ) p https://m.edso0.ru/863e8878
CKpelMBaHNE
0 0€ CKpelmBaHue. 3aKko
25 fil;inpcjii)ro ;(:c;fl EBZII;II/M ’ butmmorera LIOK
a https://m.edsoo.ru/863e89a4
MPU3HAKOB
CuenieHHOE HacleI0BaHHE
npusHakoB. JlabopaTopHas pabota
26 No 5 «Mzyuenue pesyabTaToB 05 bubmuoreka [IOK
MOHOTUOPUIHOTO U TUTUOPUTHOTO ' https://m.edso0.ru/863e8c60
CKpeUMBaHUs y Ap030(uIIbl Ha
TOTOBBIX MUKpOIIpenapaTax»
27 I'enernka nmona. HaciiemoBanue bu6nmmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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

IMMPU3HAKOB, CLCIIJICHHBIX C ITOJIOM

https://m.eds00.ru/863e8c60

M3menunBocTth. HeHacieacTBeHHas
M3MEHUYUBOCTh. JIabopaTopHas

paborta Ne 6. Mzyuenue bubnnoreka [IOK
28 . 1 0.5
MOTU (P KAITMOHHOW H3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHHE BAPUAIMOHHOTO psiia U
BapuallMOHHOMN KPUBOW»
HacnenctBeHHas ”3BMEHYMBOCTb.
JlaGopaTopHast pa6ota Ne 7. bubnunoreka [IOK
29 . 1 0.5
«AHanm3 MyTanui y 1po3oduisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEmapaTax»
bubmunorexa [IOK
30 T'eneruia uenosexa 1 https://m.edso0.ru/863e8d78
PesepBubiii ypok. O6001IcHNE TTO
31 teMme «HacnencTBeHHOCTh U 1
HU3MEHUYHUBOCTH OPTAaHU3MOBY
bu6nmmoreka [IOK
32 Cenexuns Kak HayKa  npouece 1 https://m.edsoo.ru/863e9214
33 MeToapl U TOCTHIKCHH S CCIICKITUH 1 bubmunorexa [IOK
PacTECHUN U KUBOTHBIX https://m.edso0.ru/863e9214
34 buotexnonorus kak oTpacib 1 bubnmoreka [IOK
IIPOM3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoJunuyecTrBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIE
Tema ypoka Kontpoabnubie | IlpakTuyeckue
n/m Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcebl
1 3 N 1 bubmuoreka IIOK
BOTIOHHA H METOJIBE €€ H3YHCHHA https://m.edsoo.ru/863ea20e
) Hctopus pazBuTHs NIpeacTaBICHUN 1 bubmuotexa LIOK
00 3BOIIOLUHU https://m.edsoo.ru/863e9570
bubnuoreka [IOK
3 M 1
HIPOIBOITONHA https://m.edsoo.ru/863e9cle
[Nonmynsus kak 3MeMeHTapHas
e a BH/Ia U SBOJIIOLIUH.
. aGomronnas matora No 1 . 05 Bu6morexa [IOK
abopatopHas pabota 2 ' https://m.edso0.ru/863e99c6
«CpaBHEHHE BUJIOB 10
MOP(OTIOTUYECKOMY KPUTEPUIO»
5 JBrxynme cuiibl (3JIeMEHTapHbBIC 1 bubnunoreka LIOK
(aKTOpBI) IBOIIOLHH https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EctecTBenHbIid 0TO0p 1 ero dopmbI 1 https://m.edso0.ru/863e9ed0
PesynbTarhl sBOMIOLNM:
MPUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BHUI000pa3oBanue. Jlaboparoprnas 1 05 bubmuoreka [IOK
pabora Ne 2 «Onucanue ' https:/m.eds00.ru/863e9fde
MPUCIIOCOOIEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEIBHOTO XapakTepa
8 Hanpasiienus u nyru 1 bubmuotexa LIOK

MaKpOIBOJFOIIIH

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
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoOparumocTs 3BOMIOIIUN

Uctopus xu3Hu Ha 3emiie 1 METObI

10 .
e€ u3y4eHus
1 I'unoresb! NpoOUCXOXKAECHUS XKU3HU bubmuotexa LIOK
Ha 3emie https://m.edsoo.ru/863ea5a6
PazBuTHE x)uU3HU Ha 3eMIie O 3paM U bubnmoreka [IOK
12
nepuoam https://m.edsoo.ru/863eabbe
OcHOBHBIE STaN bl YBOIIOIUU
PACTUTENLHOTO U KUBOTHOTO MUDA.
[Ipakrtuueckas pabdora Ne 1 bubnunoreka LIOK
13 0.5
«M3ydyeHnEe MCKOITAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJIJICKITUSIX»
CoBpemeHHas cucTemMa bubnunoreka [IOK
14
OpraHUYEeCcKOro MHUpa https://m.edsoo.ru/863ea48e
15 5 ( ) bubmmoreka [IOK
BOTIOLHA HENOBCKA (AHTPOHOTEHES https://m.edsoo.ru/863eac2c
16 JBuxyimpe cuibl (GaKTopsbl) bubmmoreka [IOK
aHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJIUU IBOIOIUN
YyelnoBeKa
18 YenoBeueckue pachl U MPUPOIHBIE bubnmoreka [IOK
aJanTaliy YeJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHblii ypok. O6001IIEHHE TIO
19 Teme «BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMJie»
20 DKOJIOTHsI KaK Hayka
21 Cpenbl OOMTaHMS U SKOJIOTHYECKUE bu6nmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(axropsI

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

Abuornueckue (HaKTOpHI.
JlaGoparopHas padota Ne 3.
«Mopdonoruyeckre 0COOEHHOCTH

29 N 05 bubmuoreka IIOK
PACTEHII U3 PASHEIX MECT ' https://m.edsoo.ru/863eb10e
oburtanus». JlabopatopHas pabora
Neo 4. «Bnusinue cBeTa Ha poCT U
pa3BUTHE YEPCHKOB KOJIEYCa

bu6nmoreka [JOK

23 buorieciue gaxrope: https://m.edsoo.ru/863eb348
DKOJOTMYECKHE XapaKTEePUCTUKH
nomynsuu. [pakrnyeckas padora

24 Ne 2 «llopcuér mnoTHOCTH 0.5
MOMYIISAIIUN Pa3HBIX BUIOB
pacTeHuii»

o5 Coo0bmecTBa OpraHu3MoB — bubnunoreka LIOK
OHOLIEHO3 https://m.edso0.ru/863eb46a

%6 DKOJIOTHYSCKAE CHCTEMBI bu6mmoreka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIC ITOKA3aTEIIN YKOCUCTEMBI.

27 OKOJOTMYECKUE ITUPAMUIEI bubmorexa LIOK

. p ' https://m.edsoo.ru/863eb5fa
CgoiicTBa skocuctem. Cykieccus

28 [Ipuponubie 3KOCUCTEMBI

29 AHTpPOIIOTEHHBIE IKOCUCTEMBI

30 Buocdepa — rnobdanbhas bu6motexa [IOK
3KOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [IOK

ouocdepsl

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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

32 YenoBeyecTBO B Ouocdepe 3emiu 1
33 CocylecTBOBaHUE MPUPOIBI U 1 bubnmoreka [IOK
YeJI0BeueCTBa https://m.edsoo.ru/863ebale
PesepBHblii ypok. O600IIEHHE TEMBI
34 «Co0011IecTBa ¥ DKOJIOTHYECKHUE 1
CHUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I1O 34 95

[TPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METONYECKOE OBECIIEYEHHUE
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