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MNOACHUTEJIbBHAS 3AIINCKA

[Ipu pazpaboTke MporpaMmsbl MO OHOJIOTUN TEOPETUYECKYIO OCHOBY JJISl OTIPENIEICHUs MOIX0A0B K
dbopMupOBaHUIO cofepKaHUs yUeOHOTo npeaMeTa «bruonorus» cocTaBuIN: KOHLENTYaJIbHbIE MOJI0KEHUS
®OI'OC COO o B3anMO0OOYCIOBICHHOCTH I1€JICH, colepKaHusl, pe3yIbTaTOB 00y4YeHUs W TPeOOBaHHUM K
YPOBHIO TIOJIOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00 OOIIMX MENSIX W MPUHIUIAX, XapaKTEPHU3YIOIIUX
COBPEMEHHOE COCTOSIHME CHUCTEMBI cpeqHero obmero oopaszoBanus B Poccuiickoit dexepanuu, a Takxke
MOJIOKEHUs O crenuduke Ouonoruu, €€ 3HAUYCHUU B IO3HAHUU KUBOW MPHUPOABI U OOECleYeHHH
CYIIIECTBOBaHMS yesioBeueckoro obmiectBa. CorjiacHO Ha3BaHHBIM IOJIOKEHHSIM, OTpeAeNIEeHbl OCHOBHBIE
(GyHKLIMY TPOrpaMMBbl IO OHOJIOTHU U €€ CTPYKTYpa.

[Iporpamma mo Owuonoruum AaéT TpPEACTABICHHE O IeNsix, 00 oOmiel crpateruu oOydeHUs,
BOCIIMTAHMUS U Pa3BUTHS OOy4aloUIMXcs CpeiacTBaMu ydeOHoro mpenmera «buonorus», ompenenser
o0s3aTeNbHOE MPEIMETHOE COJIep)KaHue, €ro CTPYKTYpYy, paclpeiesieHue IO pasjieiaM U TeMaMm,
PEKOMEHAYEMYIO TOCJIEIOBATEIIbHOCTh M3YUYEeHHUsI Y4eOHOro MaTepuasia ¢ Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM 00pa30BaTENILHOTO IPOLECCca, BO3PACTHBIX OCOOCHHOCTEH
oOydJaronuxcs.

B mporpamMe mo OuoNIOrMM TakK€ YYUTBHIBAIOTCS TPeOOBaHUSA K IUIAHUPYEMBIM JHYHOCTHBIM,
METamnpeMETHBIM U MPEAMETHBIM pe3yiabTaTaMm oOyueHUs B ()OPMHUPOBAHWU OCHOBHBIX BUIOB Y4eOHO-
MIO3HABATENBHOM  J1eATETbHOCTH/YUeOHBIX ~ JIEHCTBUI OOY4YalOMIMXCS IO OCBOCHHMIO COJAEPIKaHUS
OMOJIOTHYECKOT0 00pa30BaHUs.

B mporpamme mo Owomormm (10-11 xmaccel, 0a30BBIi ypOBEHb) pEaM30BaH MPUHITUI
MIPEEMCTBEHHOCTH B M3y4eHUHU Ouosioruu, Ojaromaps yeMy B HE IPOCMATPUBAETCS HAMPABICHHOCTh HA
pa3BUTHE 3HAHUH, CBSI3aHHBIX ¢ (POPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHs, LIEHHOCTHBIX
OpUEHTAINI JINYHOCTH, IKOJIOTMYECKOTO MBILIUICHUS, MPEACTaBICHUII O 3A0pOBOM 00pa3e XU3HU U
OCpe)KHBIM OTHOIIEHWEM K OKpyXKaromiedl mnpupoaHou cpexe. I[lodTomy Hapsay ¢ u3ydeHUEM
00111e0M0IOrMYeCKUX TEOPUH, a TakKe 3HAHUN O CTPOCHUU >KUBBIX CHCTEM Pa3HOTO paHra M CyIHOCTH
OCHOBHBIX IPOTEKAIOUIMX B HUX TMPOLECCOB B MporpamMme MO OHOJOTMH YIEJIEHO BHHUMaHUE
HCIIOJIb30BAaHUIO MOJIYYEHHBIX 3HAaHUN B MOBCETHEBHOW KU3HU JAJISl pEeUICHUs MPUKIAJAHBIX 3a/1a4, B TOM
yucie:  NpodUIaKTUKKM  HACIEACTBEHHBIX  3a00JieBaHUN  YeJlOBEKa,  MEIHUKO-TE€HETUYECKOTrO
KOHCYJIbTUPOBaHMsI, OOOCHOBAHMS 53KOJOTMYECKH IIeJIECOO0Pa3HOr0 TOBEJACHHUS B OKpYXKarolei
MPUPOHON Cpefie, aHAIM3a BIMSHUS XO3SIICTBEHHOHN JESTEIbHOCTH YeJIOBeKa Ha COCTOSTHUE MTPUPOTHBIX
U UCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHHE BHUMAHHUS K MPUKIIAIHONW HAIIPABIEHHOCTH y4eOHOTro MpeMeTa
«buonorus» NpoAUKTOBAaHO HEOOXOAUMOCTHIO 0OECTIeUeH ! YCIOBU AJIs pEIICHUS OJJTHOM M3 aKTyalbHbBIX
3a/1a4 MIKOJILHOTO OMOJIOTHYECKOT0 00pa3oBaHusl, KOTopas Mpeanoiaract opMUpOBaHUE Y 00 yJaIOIIUXCs
CIOCOOHOCTH aJanTUPOBATHCS K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOILIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpeaHero oomero oopa3oBaHus 3aHUMAET BakHOE MecTo. OHa oOecrieunBaeT
dbopMupoBaHHE Yy OOYUYaAIOIIMXCS MPEICTABICHUN O HAyYHOW KapTHHE MHUpa, pacmupseT U oboOmaer
3HAHUS O KUBOU IPUPOJIE, €€ OTIIMUUTENBHBIX IPU3HAKAX — YPOBHEBOW OPraHU3aLMU U 3BOJIFOLIUH, CO3TAET
YCIIOBUSL JJIS: TO3HAHUS 3aKOHOB YKMBOU MPHPOABI, (GopmupoBaHUs (HYHKIIMOHAIBLHOW TPaMOTHOCTH,
HaBBIKOB 370POBOr0 U 0€30MacHOro o0pa3a >KU3HU, HKOJOTMYECKOTO MBIIUIEHUS, LIEHHOCTHOIO
OTHOIICHHUS K KUBOU NMPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHne OUOIOTHSI IMEET TAKXKE JUIsl PEUICHHs] BOCIIUTATEIHHBIX M Pa3BUBAIOIIUX 33134
cpeaHero obmero oOpa3oBaHHUs, coLMaIM3alMU oOydarommxcs. Vzydenue Ouonoruum obecreunBaeT
ycioBus sl (OPMUPOBAHUSI MHTEIUIEKTYaIbHbIX, KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HaBBIKOB,
ACTETHYECKON KYJIbTYpPBI, CIIOCOOCTBYET MHTErpalliyd OWOJIOTUYECKUX 3HAHUM C NpEACTAaBICHUSMHU U3
IPYTUX yYeOHBIX MPEIMETOB, B YACTHOCTH, (U3HMKH, XUMUU U Teorpaduu. HazBaHHBIE MOJIOXKEHUS O



npenHa3HayeHun y4deOHoro mpenmMera «bHoOJOrus» COCTaBUIM OCHOBY IJIsl ONpEeNeHUs MOAXOJO0B K
0TOOPY M CTPYKTYPUPOBAHMIO €TI0 COACPIKaHUs, IPEJICTABICHHOTO B IPOTrpaMMe 10 OMOJIOTHH.

OTt60p comepxkanus yaueOHOTO mpeameta «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C TIO3UIUI
KYJIbTYPOCOOOPA3HOT0 MOJX0/Ja, B COOTBETCTBUHU C KOTOPHIM 00ydaroImuecs JOHKHBI OCBOUTH 3HAHUS U
YMEHHMsI, 3HaYUMble Al (OPMUPOBaHUS OOIIEH KyJIbTYpbl, ONpEAENAIoNne aJeKBaTHOE IOBEICHHE
YeJIoBeKa B OKPYKaIOIIeH IpUPOAHOI cpesie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOW JKU3HU U MPAKTHYECKON
nesTenbHOCTH. Oco00e MECTO B 3TOU CUCTEME 3HAHUN 3aHUMAIOT 3JIEMEHTHI COJIEPKaHMs, KOTOPBIE CITY>KaT
OCHOBOM 711 (hOPMHUPOBAHMSI TMPEJCTABICHUNA O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTUHE MHpa U
LEHHOCTHBIX OPUEHTAIMSIX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3ALUN OHOJIOrHYecKOro o0pa3oBaHusl.

CrpyKTypHupoBaHHE COACPKaHUS YIeOHOTO MaTepHasa B IporpaMMe 1Mo OMOJIOTHH OCYILIECTBIICHO C
y4€TOM MPHOPUTETHOTO 3HAYECHHUs 3HAHUH 00 OTIUYUTENIBHBIX OCOOEHHOCTSX >KUBOM MPUPOABI, O €&
YPOBHEBOM OpraHu3alMyl W SBOMIONUH. B COOTBETCTBMM C ATHM B CTPYKTYpe yueOHOro mpeamera
«buonorus» BeIIEIEHBI CIEAYIOIINE COAEPKATEIbHbIE TMHUU: «bronorus kak Hayka. MeTo1bl Hay4HOT O
no3HaHusm», «Kierka kak Ononornueckast cuctemay, «Opraausm Kak Ouosioruueckas cuctemay, «Crucrema
¥ MHOT000pa3ue OpraHnvyecKkoro MUpay, «IBOIOLHS )KUBOH MPUPOIBD», «IKOCUCTEMBI  IPUCYIITHE UM
3aKOHOMEPHOCTI».

[enb nzydenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIa/IeHUE 00yUYarOIIMMHUCS
3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHAILHOW OpPTaHU3aIMH KHUBBIX CUCTEM PAa3HOT'O paHTa U MPHOOpeTeHne
YMEHUH UCIIOJIBb30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JEUCTBHM B OTHOIIEHUN OOBEKTOB KUBOM MPHPOJIBI U
pelIeHUs Pa3INYHbIX KU3HEHHBIX MPOOIIeM.

Joctuxenue nenu uzydenus yueobnoro npeamera «buonorus» Ha 6a30BoM ypoBHE 0OecrieunBaeTCst
pELIEHHEM CIIEAYIOINX 3a1au:

OCBOCHHME OOYYaIOUIMMHUCS CHUCTEMBl 3HAaHUH O OWOJOTHMYECKUX TEOpHUsSIX, YUCHMSX, 3aKOHAX,
3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBuiIax, CIyXallUuX OCHOBOW I (pOopMHpOBaHHS MPEACTaBICHUI O
€CTECTBEHHO-HAYyYHOW KapTUHE MHUpa, O METOJaX Hay4YHOrO IO3HaHHUS, CTPOCHUH, MHOrooOpazuu u
0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO YPOBHS OPraHM3alllH, BBIIAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIICIOBAaHUAX B OMOJIOTHH;

dopMupoBaHue y OOy4arOmMXCs [O3HABAaTENbHBIX, WHTEUIEKTYaIbHBIX W  TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTMHM HAYYHBIX B3IJISIOB, UICH U
MOJIXOJI0B K M3YUEHUIO KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIGHHE Yy oOOydamomuxcs oOmel KyiabTypbl, (YHKIHMOHAJIBHOH TIPAaMOTHOCTH, pa3BUTHE
YMEHHUH OOBSICHATH U OLICHUBAThH SIBJICHUS OKPYKAIOLIET0 MUPa HKUBOU MPUPObI HA OCHOBAHUU 3HAHUHN U
OTIbITA, MOJYYEHHBIX MTPH U3yYEHUHN OHUOJIOTUH;

dbopMupoBaHHE y OOYYAIOMIMXCS YMEHHN WJUTIOCTPUPOBATH 3HAYCHHE OMOJIOTUYECKUX 3HAHWA B
IIPAKTUYECKON JESITEIbHOCTH YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEAMIMHCKUX TEXHOJIOTMH H
arpoOMOTEXHOJIOTHA;

BOCIUTaHUE YOCKIEHHOCTH B BO3MOKHOCTH T[IO3HAHUS UYEJIOBEKOM JKMBOM  MPUPOIBI,
HEOOXOIMMOCTH OEpeKHOTO OTHOIIEHUS K HEH, COOMIOJeHHMS 3TUYECKHMX HOPM MpH MPOBEACHUHU
OMOJIOTMYECKUX UCCIICIOBAHUIA;

OCO3HAHHE IIECHHOCTH OMOJIOTMYECKUX 3HAHWM AJIsl TIOBBIIIEHUS YPOBHS 3KOJIOTUYECKON KYJIbTYpHI,
U1t pOpMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHHE TPHOOPETEHHBIX 3HAHUHN ¥ YMEHUI B TIOBCETHEBHOM JKU3HU TSI OIEHKU MTOCIIEACTBHIMA
CBOEH JEATENbHOCTU TI0 OTHOILICHHIO K OKPY)KAIOLIEeH cpene, COOCTBEHHOMY 30pOBbI0, 000OCHOBaHHUE U
cobmoienre Mep PO IITaKTUKH 3a00JIEBaHUM.

B cucteme cpeanero obmiero oopazoBanus «bruonorusy, nzydaemas Ha 6a30BOM YpOBHE, SIBIISIETCS
00s13aTeNIbHBIM Y4EOHBIM MPEIMETOM, BXOJSIIMM B COCTaB MPEAMETHON 00sacTi «ECcTeCTBeHHO-HAyYHbIE
IIPEIMETBD».



Jlnst m3ydeHus: 6uosioruu Ha 6a30BOM YpOBHE CpPEeHETO 001Iero 00pa3oBaHUs OTBOAUTCS 68 4acos:
B 10 xmacce — 34 ygaca (1 gac B Hemenio), B 11 kimacce — 34 gaca (1 yac B HeZenio).
COJEP)XAHUE OBYUYEHUA

10 KUIACC

Tema 1. Bnosnorus kak Hayka.

buonoruss kak Hayka. CBsi3b OHMOJOTMM C OOIIECTBEHHBIMHM, TEXHHYECKUMH U JIPYTUMHU
€CTECTBEHHBIMU HayKaMH, pritocopueid, STUKON, ICTETHKON 1 TIpaBoM. Pos Onosoruu B opMUpOBAHUN
COBPEMEHHOM Hay4HOH KapTUHBI Mupa. CrcreMa GMOJOTrHYECKUX HaYK.

Metoapl TO3HAHUS JKUBOM mNpHponabl (HAOIIOAEHUE, SKCIEPUMEHT, ONHMCAaHUE, W3MEpEHHUE,
KJaccuukanms, MOJETMPOBAHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdemoncTpanum:

[Moptpersr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTO/IbI TO3HAHUS )KUBOW TIPUPOIBI.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

[Tpaktuueckas pabora Ne 1. «Vcnonp3oBaHne pa3IMUHBIX METOJIOB MPU U3YUYCHUH OMOJIOTUUECKHUX
00BEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALHA.

JKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTiIMdne KUBBIX CHCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OuocucTeM M UX pa3HOOOpa3ue. YPOBHU OpraHU3allMd OMOCHCTEM: MOJICKYJISPHBIH,

KJI€TOYHBIH, TKAHEBBIH, OpraHU3MEHHBIN, MOMYJISUHOHHO-BUI0BOM, 3KOCHUCTEMHBIH
(OuoreoneHOTUYECKHI ), OMOC(EPHBI.
JdemoncTpanum:

Tabmuiel 1 cxeMbl: «OCHOBHBIC TPU3HAKH )XKU3HIY, «Y POBHH OpraHU3aIUU KUBOW TIPUPOJIBI.

Oo6opynosanue: moaens Monekynbl JJHK.

Tema 3. XuMH4eCKHil COCTAaB M CTPOCHHUE KJIETKH.

XHWMHYECKUH COCTaB KIETKA. XUMUYECKUE 3JIEMEHTBI: MAKPO3JIEMEHThI, MUKPO3JIEMEHTHI. Bona n
MUHEpaIbHbIEC BEIIECTBA.

OYHKINY BOJBI 1 MUHEPATHHBIX BEIIECTB B KieTke. [logaepkanne ocMOTHYECKOTo OaiaHca.

benku. CoctaB um crpoeHue OenKoB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHumbie u
3aMCHUMbIC aMHHOKHUCIOTHI. AMHWHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEJIKOBOW MOJCKYIIBI
(mepBUYHAsl, BTOPWUYHAS, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBA OEIKOB.
Buonornyeckue pyHKunu OEIKOB.

®epMeHTHI — Ononiornyeckue karaausaTopsl. CTpoeHue ¢pepMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTHas
cnenuduyHocts. Kopepmentsl. Butamunbl. OTinuns GepMEeHTOB OT HEOPTAaHUYECKUX KaTallu3aTOPOB.

YrneBoapl: MOHOCaxapuasl (TIOKO3a, pud03a U Ie30KCUpr003a), AucaxapuIsl (caxapo3a, JIakTo3a)
U TIOJIcaxapuabl (Kpaxmall, TIMKOTEH, 1IeJITI0J103a). buonornyeckue GyHKIIUU YTIIIEBOIOB.

Jlunmuaer: Tpurmmnepunsl, pochomunuasr, crepounabl. [ 'napodribHO-THAPOGOOHBIE CBOWCTBA.
buonoruueckue ¢pynkiun munuaoB. CpaBHEHHE YTI€BOJOB, OSIKOB U JTUMUIOB KaK HCTOUHHUKOB YHEPIHH.

Hyxneunossie kucnorsl: JIHK u PHK. Hykneotnipl — MOHOMEpBI HYKIEMHOBBIX KHCIOT. CTpoeHne
u ¢ynkuuu JJHK. Ctpoenune u pynxiuu PHK. Bunst PHK. AT®: ctpoenue u ¢pyHKIMH.

[{utonorust — Hayka o kjieTke. Kietounas Teopus — mpumep B3aUMOJACHCTBUA UACH U (aKTOB B
HayYHOM IMO3HAHUU. MeTO/IbI U3y4eHUs KIETKH.

Kietka xak nienoctHast xuBasi cucrema. O0Ine Mpru3HaKy KJIETOK: 3aMKHYTasi HapyKHasi MeMOpaHa,
monekyisl JJHK kak renernueckuii anmapar, cucremMa cuHTe3a Oelka.



Tumbl KIETOK: dyKapruoTH4ecKas U mpokapruotudeckas. OcoOEHHOCTH CTPOSHUS TPOKAPUOTUYECKOM
kiaetku. Kierounas crenka Oakrepuii. CTpoeHHME >YKapUOTHUYECKOW KJeTKH. (OCHOBHBIE OTIMYUS
PacTUTENbHOM, YKUBOTHOIN U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TJIUKOKAIMKC, HUX (YHKIUU.
[Tnazmaruueckas memOpaHna, e€ cBoiictBa u pynkiuu. [luromnnasma u e€ opranounapl. OmHOMEMOpaHHBIC
opranouasl kietku: OIIC, anmapar ['onmpmxku, nuzocombl. [lonyaBTOHOMHBIE OpPraHOWIBI KJIETKHU:
MHUTOXOH/PHH, Tu1acTuabl. [Ipoucxoxaenne MUTOXOHAPUHA U miactua. Bunsl mmactun. HememOpanubie
OpraHouJbl KJETKH: PUOOCOMBI, KIJIETOUHBIM WEHTpP, LEHTPUOIU, PECHUYKH, KIYyTUKH. DYHKIMU
OpraHouOB KJIETKU. BrirtoueHus.

SAnpo — perynsTopHbIi eHTp KiaeTku. CTpoeHue saapa: saepHas 000J104Ka, KaproriazMa, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIIECTB B KJIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. lIneitnen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
VYunkunc, P. ®panxinn, K. M. bap.

Huarpammbl: «PacrnipeneneHne XMMHAYECKUX 3JEMEHTOB B HEXHUBOW MpUpoje», «Pacnpenenenue
XUMHYECKHX 3JIEMEHTOB B KUBOM MPUPOJE.

Tabmumer u cxemsl: «[lepuogudeckas TabIuIla XUMUYECKUX AJIEMEHTOB», «CTpOEHUE MOJEKYIIBI
BO/b», «buocuHTe3 Oenka», «CTpoeHue Moiekynbl Oenka», «CtpoeHue depmeHtay, «HykienHOBbIC
kucinotel. [JHK», «Ctpoenue mosekynbsl AT®D», «CTpoeHue syKapuOTHUECKOM KieTku», «CTpoeHue
JKUBOTHOM KJIETKN», «CTpOE€HHE pacTUTENbHON KIeTKN», «CTpOeHHE NPOKAPUOTHYECKOU KIIETKN,
«CTpoeHue siipa KIETKI», «YTIaeBOAbD, «JIunuasi.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE I IPOBEACHHS HAOIIOICHUN, H3MEPEHUH,
9KCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

JlaGopatopHast pabdota Ne 1. «/3yueHHe KaTalUTUYECKON aKTUBHOCTU (PEpPMEHTOB (Ha MpuUMepe
aMuUJIa3bl WIKM KaTanas3bl)y.

JlaGopaTtopnast pa6ota Ne 2. «M3yueHne CTpOCHHUS KIETOK PACTEHUH, )KHBOTHBIX M OaKTEpHil 1O
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax U X OMUCaHHE».

Tema 4. /KuzHeaeATeIbHOCTh KJIETKH.

OOMeH BelecTB, WJIM MeTaOonmu3M. ACCHMIIISIUSA (TUIACTHYECKUH OOMEH) M JIMCCHMUIISIIUS
(oHEepreTHYecKuii 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca Metabonu3Ma. Poilb 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTUU B IOHUMaHUU MeTa0oIn3Ma.

Tunbr oOMeHa BenecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Pons GpepmMeHTOB B 0OMEHE BEIIECTB U
MPEBPAILICHUH SHEPTUH B KIIETKE.

®dotocunrte3. CBeToBas U TeMHOBas ¢a3bl porocuHTe3a. Peakiun porocuuTeza. IdhdexTHBHOCTD
dboTtocunTe3a. 3HaueHue PoTrocuHTE3a ISl KU3HH Ha 3emiie. BiusitHue ycinoBuii cpeasl Ha POTOCHHTE3 U
CIIOCOOBI TIOBBIIIICHUSI €70 MTPOYKTHBHOCTH Y KYIbTYPHBIX PACTCHHIA.

XeMocuHTEe3. XeMOCUHTE3UpyIole OakTepuu. 3HaYCHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIie.

DOHepreTuyeckuii oOMeH B KJeTKe. PaciierieHue BellecTB, BBIJCICHHE U aKKyMYJIHpPOBaHHE
SHEPTHH B KJIETKE. DTambl dHEepreTndeckoro ooMmena. ['mukonu3. bpoxenue u ero Bumbsl. KucnmopoaHoe
OKHCIICHHE, WM KJIeTouHoe abixaHue. OxucnutensHoe ¢ochopunupoBanue. P (HEeKTUBHOCT
HHEPreTHYECKOro 0OMeHa.

Peaknun MarpuuHoro cuHTe3a. I'eHetnmueckas mudopmarnusa u JJHK. Peanmzanus renernueckoi
nHpopmaruu B kieTke. ['eHeTrndeckuii Koa u ero cBoicTBa. Tpanckpunims — MaTpuuHbiid cuate3 PHK.
Tpaucnsus — OuocuHTe3 Oenka. Drtambl TpaHcusuuu. KomupoBaHue aMUHOKHCIOT. Ponb pubocom B
O6uocuHTe3e OemKa.



Heknerounsie ¢opmbl xku3Hu — BHUpYCHL. Mctopusi oTkpeiTus BupycoB ([[. WM. MBanoBckwuii).
OCOOEHHOCTH CTPOCHUS M JKU3HEHHOTO IIMKJIa BUpYcoB. baktepuodaru. bonesnu pacteHuii, )kUBOTHBIX U
YeNoBeKa, BhI3bIBaeMble BUpycaMu. Bupyc ummyHnoneduimra yenoseka (B1UY) — Bo3doyaurens CITNa.
OOpaTHasi TpaHCKpUIIIUS, peBepTaza M HHTerpasza. l[IpoduiakThka pacnpoCTpaHEHUS BHPYCHBIX
3a00JIeBaHUM.

JdemoncTpanum:

optpers: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpl u cxembl: «Tumbl nuatanusy, «Merabomu3zmy», «MHUTOXOHAPUA», «IHEPTETHUCCKUN
obmeny, «Xmoporact», «®orocunrtesn, «Ctpoenue JIHK», «Ctpoenne m GyHKIIMOHUPOBAHUE TEHAY,
«Cunre3 Oenka», «['enernueckuii kony», «Bupycs», «bakrepuodarny, «CTpoeHnEe U KU3HEHHBIA LIUKI
Bupyca CIIMa, 6akreprodaray, «Permmukarms JTHK».

O6opynoBanue: moaenu-antukamun «Yaoenue JIHK u tpanckpunmms», «buocuHTtes Oenkay,
«CtpoeHnue kiIeTku», Mosienb cTpyktypsl JTHK.

Tema S. PasMHOKeHHEe M MHAMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTounsIif UK, WM )KU3HEHHBIN UK KieTku. MaTepdaza u Muto3. [Ipoueccsl, mpoTekaromnme B
uHtepdaze. Perumkamus — peaknus marpuddHoro cunre3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN
Ha0oOp — KapuoTHuIl. JIUMJIONIHBINA U TaIUNIOUAHBIA XPOMOCOMHBIE Ha0Opbl. XpoMmatuabl. [{lutonornyeckue
OCHOBBI Pa3MHOXEHUS U UHJIMBUIYAIIbHOTO PAa3BUTUS OPTaHU3MOB.

Jenenune knetku — muto3. Craguu muro3za. IIponeccsl, mporcxoasiue Ha pa3HbIX CTaAusiX MUTO3a.
buonornyeckuii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@DopMbI Pa3MHOXKEHUS OPraHU3MOB: OecTioyioe 1 T0JI0Bo€e. BH bl 0€COI0r0 pa3sMHOKEHHUS: JISIIEHUE
Ha/IBOE, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BETETATUBHOE Pa3MHOXKCHHE.
HckyccTBEHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €r0 3HaYEHUE JJIs CEJEKIINH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYUS OT OECIONOrO.

Meiioz. Cranuu meiosa. [Ipouecchl, nmpoucxosuiue Ha cTaausx meiiosa. [loBenenue xpomocoM B
Mmeiose. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaUeHUE MEH03a.

["ameTrorenes — npoiecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [107I0BbIE Kee3bl: CEeMEHHUKH
u suyHukd. OOpa3oBaHME M pa3BUTHE IOJIOBBIX KIETOK — ramer (CIepMaTro30ui, SHIeKIIeTKa) —
criepmarorexe3 u oporenes. OcoOeHHOCTH CTPOCHHS SHIEKIETOK U criepMaTo30u0B. OII00TBOPEHHE.
[TapreHorenes.

NunuBunyanpbHOEe pa3BUTHE (OHTOTeHE3). DMOpHOHAIBLHOE pa3BUTHE (IMOpUOTEeHe3). OTarbl
SMOpPHUOHAIBHOTO Pa3BUTHUSL y TMO3BOHOYHBIX JKMBOTHBIX: JIpOOJICHHME, TacTPYJSILHs, OpraHOTeHEs3.
[MoctomOproHanbHOE  pa3BUTHE. THUNBI  TOCTAIMOPHUOHATIBHOTO  Pa3BUTHA:  MpPsMOE, HENpsIMOe
(mmumHOYHOE). BriusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pazButue pacrennii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHHU, CTAJANU Pa3BUTHU.

JdemoncTpanum:

Tabmuubr u cxembl: «DOpMBI pPa3MHOKEHHsSI OpPraHU3MOBY», «J[BOiiHOE OMIIONOTBOpEHUE Yy
IIBETKOBBIX pacTEeHUil», «BereraTuBHOE pa3MHOKEHHE pacTeHUi», «JlemeHne KIeTku OakTepuiiy,
«CTpoeHne MOJIOBBIX KIETOK», «CTpoeHne XpoMocombl», «Kietounsld nukiy», «Permmkamusa THK»,
«Muto3», «Meios», «lIpsmoe u HenpsaMoe pa3BuTUe», «l'aMeToreHe3 y MIIEKONUTAIOUX U YEIIOBEKa,
«OCHOBHBIE CTaM OHTOI'CHE3A.

O6opynoBaHue:  MHKPOCKOI,  Mukpompenapatel  «CriepMaTo30uJbl  MJIEKOMHUTAIOIIETOY,
«Sineknerka miekonuTaromero», «KapuokuHe3 B KIIETKax KOpEIIKAa JyKa», MAarHUTHAs MOJENb-
anmuukarnys «Jlenenue kinerkuy, moaens JJHK, monens meradazHoii XpoMOCOMBI.

JlabopaTopHble H NpakTHYecKHe padoThI:



JlaGopaTtopHnas padota Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparaxy.

JlaboparopHuas pabota Ne 4. «/3ydeHne cTpOeHUs MOJIOBIX KJIIETOK HA TOTOBBIX MUKPOIIpENapaTax».

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipeamet u 3amaum reHeTUKH. VcTopusi pa3BUTHS T€HETUKH. POib UTOIOTHU M SMOPHOJIOTUH B
CTAaHOBJICHUM TECHETHKHU. BKIag poCCHUCKUX M 3apyOeXHBIX YUYEHBIX B Pa3BUTHE T€HETUKU. MeETOmbl
TeHETUKU  (THOPHUIOJIOTUYECKUH, [UTOTEHETHYECKHUM, MOJEKYyIsIpHO-TeHeTndeckuii). (OCHOBHBIC
FeHEeTHYECKUE MOHATUA. [ eHeTuueckas CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HaCJe0BaHUsl TPU3HAKOB, ycTaHoBIeHHbe . Mennmenem. MoHorubpumHoe
CKpelMUBaHue. 3aKOH €IUHO00pa3usi THOPHUIOB MEPBOTO MOKoJIeHUs. [IpaBuiIo TOMUHUpPOBAHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unore3a yucTorsl ramet. [loHOE U HEMOTHOE JOMUHUPOBAHUE.

JurunbpuaHoe ckpenMBanre. 3aKOH HE3aBUCUMOT'O HAacleI0BaHusl MPU3HAKOB. L{uToreHeTnyeckue
OCHOBBI ~ JUTHOPUAHOTO  CKpeNIMBaHWs.  AHadu3Upyrollee  cKpemuBaHuwe.  Vcmosb3oBaHue
AHATM3UPYIOIIETO CKPEIMBAHUS JIJISl ONIPEICTICHISI TEHOTUIIA OCOOM.

CueruienHoe HacnenoBaHue mpusHakoB. Pabora T. Moprana mo CIEMJICHHOMY HacielIOBaHMIO
reHoB. HapyiieHnue crienieHusi TeHOB B Pe3yJbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpHS HACIEICTBEHHOCTHU. [ eHeTuuecKre KapThl.

I'enetuka mnosna. XpoMOCOMHOE OIpeAeieHUe IModa. AYTOCOMbI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHble U rereporaMeTHbie opranu3Mbsl. HacienoBanue npu3HakoB, CHEIIICHHBIX € MTOJIOM.

N3mMeHunBoCTh. Buabl M3MEHUYMBOCTH: HEHACJEACTBEHHass W HacieACTBeHHas. Posb cpeabl B
HEHACJIEACTBEHHON N3MEHYMBOCTH. XapaKTeprUCTHKa MOAN(UKAITMOHHOW N3MEHUYNBOCTH. BapuarmoHHbIi
pAan v BapuanroHnHas kpuBas. Hopma peakuun npusHaka. KonnuecTBeHHbIE U KAUECTBEHHBIE TPU3HAKU U
uX HopMa peakiuu. CBocTBa MOAU(PUKAITMOHHON H3MEHYHBOCTH.

HacnencrBenHas, Wi TeHOTUITHYECKAs, N3MECHYNBOCTh. KoMOMHATHBHAS N3MEHYNBOCTh. Meiio3 u
MOJIOBOM TIPOIlECC — OCHOBAa KOMOWHATHBHOW W3MEHYMBOCTH. MyTallMOHHAs HW3MEHYHUBOCTb.
Knaccudukanuss myranuii: TEHHbIE, XPOMOCOMHBIC, Te€HOMHBIE. YacToTa W TPHUYMHBI MYTaIUi.
MyrarenHnsie (pakTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HAacleACTBeHHOM n3MenunBocTy H. V1. BaBumnosa.

BuesinepHas HacieACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotun demoBeka. (OCHOBHBIE METOJbI TEHETUKU  YeEJIOBEKa:
TeHEAIOTUYECKUH, ONM3HEIOBhIN, NUTOTEHETUYECKU, OMOXMMHUYECKUN, MOJEKYISIPHO-TCHETUYSCKUH.
CoBpeMeHHOE OIpeIesIeHHe TeHOTUIIA: TTOJIHOT€HOMHOE CEKBEHUPOBAaHKE, TEHOTUITUPOBAHKUE, B TOM YHCIIE
¢ nomompio IIIIP-anamu3a. HacieacTBeHHble 3a0o0iieBaHMS YeOBeKa: T'eHHBIC Oo0je3HH, OOJE3HH C
HACJICJACTBEHHOW MPEApPacoIOKEHHOCTBIO, XPOMOCOMHBIE Ooje3Hn. ComMaTHYeCKHe W TEHEpAaTHBHBIC
myTtanuu. CTBONOBBIE KJIETKH. [IpUHIMIBI 3I0pOBOTO 00pa3a >KU3HH, JUATHOCTHKH, MPOPHUIAKTUKU U
JICUYeHUs] TEHETHUECKUX OoJe3Held. MenuKo-TeHEeTUYECKOEe KOHCYIBTHPOBAHNE. 3HAYCHUE METUITUMHCKOM
T€HETUKH B MPEIOTBPAIICHUH 1 JICYCHUU TCHETHYECKUX 3a00JIEBaHUI YeIOBEKA.

JdemoncTpanum:

Ioptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-PecoBckuti,
H. H. BaBuios.

Tabmumpl 1 cxeMbl: «KMOHOTHOPHIHOE CKpEINIMBAaHWE M €0 IIUTOTCHETHYECKash OCHOBa», «3aKOH
pacuieruieHUus] MW €ro IHUTOTCHETHYeCKas OCHOBa», «3aKOH YHCTOTHI TameT», «Jlurubpumnoe
CKpelBanuey, «LluTonornyeckue OCHOBBI JUTHOPUAHOTO CKpeUIMBaHusD), «Meio3y, «B3aumozeiicTeue
aJUIETIbHBIX TEHOBY», «l'eHeTHuecKue KapThl PACTEHHUH, >KUBOTHBIX W 4YelioBeKay, «l eHeThka mojay,
«3aKOHOMEPHOCTHU HACJIEIOBAHUS, CIECIUICHHOTO C MOJIOM», «KapruoTHuIibl 4eoBeKka 1 sKUBOTHBIX», « Bubl
U3MEHYHBOCTHY, «MoaudukanmoHHas W3MEHYUBOCThHY», «HacnemoBanue pesyc-dakropa», «['eHeTmka
TPYII KpoBW», «MyTallMOHHAsE U3MEHYHBOCTbY.



O6opynoBanue:  Mojenu-anmmMkanuu  «MoHorubpugHoe — ckpemuBaHue»,  «Hemomnoe
JOMHUHHUpOBaHHE», «JluruOpumnoe ckpemuBanue», «llepekpéct  XpoMOCOM», MHUKPOCKON |
Mukpornpenapar «JIpo3oduna» (Hopma, myTanuu GOpMbI KPBUIHEB U OKPACKHU Tena), repdbapuit «I opox
IIOCEBHOM».

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

JlaGopatopHass pabota Ne 5. «M3yueHue pe3yinbTaTOB MOHOTHOPUAHOTO W JUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOITPEIIapaTaxy.

JlaGopaTopnast pabora Ne 6. «M3ydenue wmoauduKaMOHHON W3MEHYMBOCTH, ITOCTPOCHUE
BAPUAIIMOHHOTIO PAJIa U BAPUAIMOHHOU KPUBOI.

JlaGopatopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKPOIpErapaTax.

[Mpaktudeckas padora Ne 2. «CocTaBlieHHE U aHATTU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka ¥ IpoIecc. 3apoXKICHHUE CeIEKINU U JomecTukanus. Yuenue H. M. BaBuiosa
0 IICHTPaX MPOUCXOXKICHUS U MHOTO0Opa3Hst KyIbTYPHBIX pacTeHHM. LIeHTPBI MPONCX 0K IEHUS TOMAIITHUX
KUBOTHBIX. COpT, MOpPOa, IITaMM.

CoBpeMeHHBIE METO/IbI CENIEKITUU. MacCOBBIM M MHANBUYATbHBINH OTOOPHI B CEJICKIIMN PACTEHUHN U
KUBOTHBIX. OleHKa sKcTepbepa. BIM3KOpOACTBEHHOE CKpeluBaHUE — WHOpUAMHT. Yucras IuHUS.
CkpenBanue 4uCThIX NTuHUH. ['erepo3uc, mnm rubpuaHas cuia. HepoacTBeHHOe CKpellMBaHHUE —
ayropuaunr. OtnanéHHas rulOpunmzanus U e€ ycrnexu. VICKYCCTBEHHBIM MyTareHe3 M TOJy4YeHHue
MOJIMIUIOUAOB. JJOCTHKEHMS CEIEKIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomoruss Kak oOTpaciab NPOU3BOACTBA. ['€HHass WHXEHepusa. OTalbl CO3JaHUS
pexombOuranTHOi JIHK u TpancreHHBIX opranm3moB. Kierounas wHkeHepus. KieTodHble KyIbTYpBHI.
MukpokiIoHaIbHOE Pa3MHOKEHHE pacTeHui. KiionupoBanue BBICOKOITPOTYKTUBHBIX
CETBCKOXO03SHMCTBEHHBIX OPTaHM3MOB. JKOJOTUUYECKHE U ATHYecKHue mpoonembl. MO — reHeTudecku
MO (UIIPOBAHHBIE OPTAaHU3MBI.

JleMoHCTpauu:

[optpetsr: H. Y. BaBunos, U. B. Muuypun, I'. 1. Kapneuenko, M. @. l1BaHoB.

Tabmunpl U cxembl: KapTa «LleHTpbl MPOMCXOXKACHHUSI U MHOT000pa3usi KyJIbTYPHBIX PACTEHUI»,
«[Topoapl AOMaIIHUX >KUBOTHBIX», «CopTa KYJIBTYpPHBIX pacTeHuit», «OTaanéHHas TUOpUIN3aLUsN»,
«Pabotel akamemuka M. ®@. MBanoBa», «llomummongus», «OO0beKThl OMOTEXHOJOTHHY, «KieTouHble
KYJIbTYpbI U KJIOHHpOBaHUE», «KOHCTpyHpOBaHHE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJSKH IUIOJOB M KOPHEIJIOA0B AUKUX (OPM U KYIbTYPHBIX COPTOB PAaCTEHUH,
repOapuii «CenbCKOX03IUCTBEHHBIC PACTEHUS.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

Oxckypcusi «OCHOBHBIE METOJbl M JIOCTHUKEHUS CEJIEKUMM PpACTEHUW U IKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TNIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIA YYaCTOK, B TEINIMYHOE XO3SHUCTBO,
1a00paTOPUIO arPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBoONMOHHAA 0HOJIOTHS.

[Ipennocelaku BO3HUKHOBEHHUS 3BOJIOLMOHHON TEOPHUU. DBOJIOLMOHHAS TEOpPHUs U €€ MECTO B
O6uonoruu. BrusiHue 3BOTIOIMOHHON TEOPUN Ha Pa3BUTHE OMOJIOTUU U JPYTUX HaYK.

CeunerenscrBa sBosmonuy. IlaneoHTonornveckue: IMOCIENOBATEIBHOCT MOSIBICHHS BHIOB B
[AJICOHTOJIOTUYECKOM JIeToNuCH, nepexoHsle GopMmsel. buoreorpaduueckue: cxXoICTBO U pazinuuue GpayH
U (JIOp MaTepUKOB U OCTPOBOB.



OMOpPHOJIOTMYECKHE: CXOJICTBA M  pazauuus SMOPHUOHOB pa3HBIX BUIOB [MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJIOIMYHbIE, PYJUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonekynsipHO-O0MOXMMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META00INYECKIX
MyTel y BCEX OPTraHU3MOB.

OpomonronHas teopus Y. Jlapsuna. [Ipeanockuiku BOSHUKHOBEHHS TapBUHU3MA. [[BHKYIIIHE CHITBI
IBOJIONMM BUAOB 10 JlapBuHY (M30BITOYHOE pPAa3MHOKEHHWE TMIPU OrPAaHHMUYEHHOCTH PECYpCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyILeCTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunrerndeckast Teopus 3Bostonun (CTD) u e€ OCHOBHBIE TTOJIOKEHUS.

MukposBontonus. [lonynsanus kak eIMHALIA BUIA U SBOJIOLUN.

JBwxymme cuibl (pakTopbl) SBOJMIOUUM BHUIOB B IpHpojae. MyTalMOHHBIA Mpolecc |
KOMOWHATUBHASI U3MEHUYMBOCTD. [loNy/IsIIMOHHBIE BOJIHBI U Apeii] reHoB. M30ms1ust 1 MUrpanus.

EctecTBenHbIi 0TOOP — HampaBstomuid GakTop sBomrorud. POpMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OPraHU3MOB KakK pe3yiabTaT ABodonud. [IpuMepsl mpucmocoOseHuid y
OpraHu3MoB. ApoMopd 036l M UIN0AAANI TAINH.

Bun u Bunoo6pasosanue. Kputepun Buna. OcHoBHBIE (hOpMBI BU000pa3oBaHus: reorpaduyeckoe,
3KOJIOTHYECKOE.

MakposBomorusi.  DopMbl  3BOMIONMM:  QuiIeTHYecKas, JUBEpreHTHas, KOHBEPreHTHas,
napamiensHas. HeoGpatumocTs 3Bomonuy.

[IpoucxoxxneHne OT HecleUUaIM3UPOBaHHBIX HpenkoB. IIporpeccupyromas crnennamu3anys.
AnanTtuBHas paguanus.

JdemoncTpanum:

[optpersl: K. JIunnei, XK. b. Jlamapk, Y. /lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ©.
Mrosnnep, A. H. CeBepnios.

Tabmumpl 1 cxeMbl: «Pa3BUTHE OpraHWYECKOro MUpa Ha 3emiie», «3apOJbIIIH IMO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTtepukc», «Dopmbl O00prOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBIH OTOOPY,
«MHoroo0pasue copToB pacTeHHi», «MHOroodpa3ue nopo >kUBOTHBIXY, «[lomymsanuny, «MyTanoHHas
U3MEHYMBOCTbY», «Apomopdosb», «Manoamanrammm», «OOmas nereHepauus», «[BHxKyIme CHibl
sBomonnny, «Kapra-cxema mapmpyra myremectBus Y. JlapBunHay, «boppba 3a cymiecTBoBaHUEY,
«[IpucnocobnenHocts  opranu3moB», «['eorpaduueckoe  BHUIO00Opa3oBaHUE»,  «IKOJIOTUYECKOE
BU000pa30BaHUE.

Ob6opynoBaHue: KOJUIEKIUS HACEKOMBIX C pa3IMYHBIMHU THUIIAMU OKpPAcKH, HAOOp IJIOJ0B U CEMSH,
Kkosutekuus «[IpuMepsl 3alUTHBIX MPHUCIIOCOOICHHUM Yy KUBOTHBIX», MOAENb «OCHOBHbIE HaIpaBJICHUS
3BOJIIONINHY, 00bEMHA MoieNb «CTpOeHHE FOJIOBHOTO MO3Ta MO3BOHOYHBIX).

Buoreorpaduyeckas kapta mupa, KOJUIEKIHs «DOpPMbI COXPAaHHOCTH MCKOMAEMBIX >KUBOTHBIX U
pacreHui», Mozeb anmukanus «llepekpéct xpomocom», BiakHbIe Ipenaparsl «Pa3BuTre HACEKOMOTO»,
«Pa3BuTHe nATYIIKMY, MUKpOTIpenapat «/{po3odunay» (Hopma, MyTariuu GOpMbI KPUIBEB U OKPACKH TEJIa).

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

JlaGopatopHas padota Ne 1. «CpaBHeHuE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHast pabdota Ne 2. «Onucanue mpHUCIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCHTEIHHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMuie.

JloHay4uHbIE IPEICTABICHUS O 3apOKIEHUU KU3HU. HayuHble runore3sl BOSHUKHOBEHMSI )KM3HU Ha
3emiie: abMOreHe3 U MaHcnepMusl. XUMUYecKast IBOIONUS. AOMOTEHHBII CUHTE3 OPraHNYEeCKUX BEILECTB
13 HEOPraHMYECKUX. DKCIEPUMEHTANBHOE MOITBEPKACHUE XUMUYECKON »BoMonny. HavanbHele sTansl
ouonornueckoir sBomoruu. [umoresa PHK-mupa. dopmupoBanme MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE NPOTOKJIETKU. IlepBble kiaeTku u ux 3omtonusa. @opmMupoBaHre OCHOBHBIX IPYI KHUBbBIX
OpraHU3MOB.



PazButue xxu3Hu Ha 3emuie 1o spaMm U nepuonaam. Karapxeil. Apxeickas u npoTepo30ncKas 3phbl.
[Taneosoiickas 9spa u e€ mepuonabl: KEeMOPUNCKUN, OPIAOBUKCKUHM, CUIYPHUICKUH, JIEBOHCKUH,
KAMEHHOYT OJIBHBIH, IIEPMCKU.

Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiino3zoiickast 3pa 1 €€ nepro/ibl: MajleOreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KiIuMaTa M TeOoJIOTMYECKUX ImporeccoB. (OCHOBHBIE ATalbl 3BOJIOLUU
PaCTUTENHFHOTO U XUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHil U KUBOTHBIX. [losiBIeHHE, paciBeT U
BbIMHUpPaHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHue 3BOJoIHMU. OCHOBHBIE CHUCTEMATHUYECKHUE TPYIIIIBI
OpraHU3MOB.

DBOJIIOIMS YeToBeKa. AHTPOIOJIOrus Kak Hayka. Pa3BUTHE TpPEACTaBICHHN O MPOUCXOXKICHUU
yenoBeka. MeTonbl H3ydeHus aHTpornoreHe3a. CXOACTBa W pa3iMyusi 4YEJIOBEKa M KUBOTHBIX.
CucremaTuieckoe MoJI0KEHUE YeI0BeKa.

JBuxymue cuibl (dhakTopsl) aHTpororeHeza. HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIN
ot0op. ObmecTBeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYIAUI TPYy/a, MBIIIICHUE, PEYb.

OCHOBHBIE CTaUU W BETBU SBOJIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek ymenslid, Uenosek
npsAMoXosauid, YenoBek HeaH1epTalIbCKuid, HenoBek pa3yMHblid. Haxoaku CKOmaeMbIX OCTaTKOB, BpEMS
CYIIECTBOBaHMsI, 00JIACTh PAaCIpPOCTPAHEHUs], 00BEM FOJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYIHSL.

UenoBeueckne packl. OCHOBHBIE OONBIINE pachl: €BpOMeouHas (eBpasuiickas), HETpo-
aBCTpaJION THAS (3xBaTopHaIbHAN), MOHTOJIOHTHAS (a3naTcko-aMepUKaHCKas). YepTol
MPUCTIOCOOJICHHOCTH TPEACTaBUTENEH YEIOBEUECKUX pac K YCIOBUSM CYIIECTBOBaHUS. EIWHCTBO
yenoBeueckux pac. Kpurtuka pacusma.

JdemoncTpanum:

[TopTpetsi: @. Penu, JI. [Tactep, A. U. Onmapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxembl: «Bo3HuKkHOBeHHEe COTHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO MHPAY,
«PactutenbHas kieTkay, «KuBoTHas kieTka», «[Ipokapuornueckas kietka», «CoBpeMEHHasi CUCTEMa
OpraHHYECKOTo Mupay, «CpaBHEHHE AaHATOMHUYECKHX HYEpPT CTPOCHUS UYEeIOBEeKa M UYeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJIOTMYECKUX HaXOAOK IPEIKOB COBPEMEHHOTO YEJIOBEKa»,
«/lpeBHerimume moany», «JIpesaue moany», «IlepBbie coBpeMeHHBbIE 01y, «HeaoBeuecKue pachi».

Oo6opynoBanue: mymspku «[IpoucxoxaeHne 4yenoBeka» (OIOCTBI aBCTPATOMHUTEKA, MUTEKAHTPOIIA,
HeaH/IepTaliblla, KPOMaHBOHIIA), CIICTIKH UM MU300paKEHUSI KaMEHHBIX OpPYIUil MEepBOOBITHOTO YEIIOBEKA
(kaMHHU-YOMITIEPHI, pyOmIIa, ckpebia), reoXpoHoJIorHIecKas: Tadymia, KoyeKuus «PopMbl COXpaHHOCTH
MCKOMAEeMbIX KUBOTHBIX M PACTCHHII».

JlabopaTopHble H NpakTHYecKHe padoThI:

[Ipaktuueckass padora Ne 1. «3ydyeHuHe HMCKONMAeMbIX OCTaTKOB pPACTEHMH M JKMBOTHBIX B
KOJUTEKLIHSX .

DKCKypcusi «OBOJIIOIUS OPraHMYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM WIH
KpaeBeAUECKU My3eil).

Tema 3. OpranusMsbl U OKpPYKalOIas cpeaa.

DKOJIOTHUsl Kak Hayka. 3aJaud U pa3feibl 3KOJIOTHUH. METOIbl SKOJOTMYECKHX HCCIEIOBAHUIM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuTaHUS OPTaHU3MOB: BOJHASI, HA3€MHO-BO3/IYIIIHAS, TOUYBEHHAS, BHYTPHOPTaHU3MEHHAsI.

Okonornyeckne  (akropel. Kiaccupukamus — 3KoIOruyeckux — (aKkTopoB:  aOMOTHUYECKHE,
OMOTHUYECKUE U aHTpOIOreHHbIe. JlelicTBre IKOJIOTMUECKUX (aKTOPOB Ha OpPraHU3MBI.

AOuotndeckue (GakToOpbl: CBET, TeMIeparypa, BiIaxHOCTh. Dotomepuonuszm. [IpucrnocobneHus
OpPTaHU3MOB K JICUCTBUIO a0NMOTHYeCKuX (pakTopoB. bruonorunueckue puTMel.



buotnueckne dakTopbl. Buapl OMOTHYECKMX B3aMMOJICHCTBHI: KOHKYPEHIIMS, XHUITHUYECTBO,
cum6Omno3 u ero ¢opwmel. [lapasuTusMm, Koomepamus, MyTyalau3M, KOMMEHCaIu3M (KBapTHPAHCTBO,
HAXJICOHMYECTBO). AMEHCaNM3M, HEUTpanu3M. 3HaueHHe OWMOTHYECKUX B3aUMOJCHCTBUN  UIs
CYIIECTBOBaHUS OPTaHW3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTePUCTHKU Monyasiuuu. OCHOBHBIE MOKa3aTely MOMYJSLUU: YUCICHHOCTD,
IUIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, MIPUPOCT, MUTpalUs. JIMHAMIKA YHCIEHHOCTU MOMYISIIHA U €€
peryIIsIIus.

JdemoncTpanum:

[Toptpetsr: A. I'ymboasar, K. @. Pynwe, 3. ['ekkens.

Tabmunel u cxembl: kKapta «lIpupomubie 30HB 3emuny», «Cpeasl OOWTAHHS OPTaHHU3MOBY,
«Dotonepuoguzmy», «llomymsanun», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH MOMYNSIMA WH(Y30pUU-
TyQenbkny, «[lumespie nemnmy.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopatopHast pabora Ne 3. «Mopdoaoruueckue 0COOEHHOCTH PACTEHMH M3 PAa3HBIX MECT
0o0UTaHUSD.

JlaGopaTtopHnas pabota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTrueckas padota Ne 2. «[loacuéT MIOTHOCTH MOMYJISAIUA Pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo0uiecTBa M 3KOJIOTHYECKHE CUCTEMBI.

Coo0mecTBOo Opranu3MoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBAs, MPOCTPAHCTBEHHA,
Tpodudeckas (rumieBas). Bunbl-nomuaanTel. CBsi3u B OMOIIEHO3E.

DKOJIOTHYECKHuE CcUCTeMbl (9KocucTembl). IloHsATHE 00 DJKOCHCTEME U OHOTeoIeHO3e.
OYHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYICHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopot
BEIIIECTB U MOTOK SHEPruu B skocucteme. Tpoduyeckue (MuiieBbie) ypoBHU 3KOCUCTEMBL. [InieBbie nenu
u cerd. OCHOBHBIE MOKa3aTelIM HKOCUCTEMBbI: Ouomacca, MPOAYKLUHA. ODKOJIOTMYECKHE MHUPAMUJIBL:
NPOAYKIMH, YUCIEHHOCTH, Onomacchl. CBOMCTBA HKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJISALIUSA, Pa3BUTHE.
Cykueccusi.

[Ipuponnble  3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. OKocHCTeMa XBOWHOTO WU
HIMPOKOJINCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE  JKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YpOodkocuctembl. buonornueckoe wu
XO03s5ICTBEHHOE 3HAUEHUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (akrtop ycTOWYMBOCTH dKocucTeM. CoxpaHeHHEe OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenne B. U. Bepnaackoro o omochepe. I'panumpl, coctaB u cTpykrypa Omocdepsl. Kupoe
BemecTBO U ero (ynkmuu. OcoOeHHOCTH Omocepbl Kak Iro0aIbHOM 3KocucTeMbl. JlnHamudeckoe
paBHOBecHe U o0paTHast CBsA3b B Onocdepe.

KpyroBopoTs! BemecTB U OMOreOXMMHYECKHE LUKIIbI 3JIEMEHTOB (yIiiepoJa, a30Ta). 30HAJbHOCTb
o6uocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBo B Omochepe 3emnn. AHTpOINOTEHHbIE H3MeHeHHs B Ouocdepe. ['mobambHbIC
HKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHue MpupoAsl U uenoBeuecTBa. (CoxpaHeHue OuopasHooOpa3usi Kak OCHOBA
ycroiunBocTu Ouocdepsl. OCHOBa palMOHAIBHOTO YIPABICHUS MPUPOJHBIMU pecypcaMu M HUX
UCTONIb30BaHue. J{oCTHKeHUsT OMOIOTHH U OXpaHa MPUPOIBI.

JdemoncTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumbel u cxembl: «[lumessie 1enu», «buoneHo3: coctaB u  CcTpykTypay, «lIpupomnsie
coobmecTBay, «llenmu mutaHusy, «IKoMOTHYECKas mUpaMuaay, «buochepa u denoBek», «IKocucTeMa
HIMPOKOJIUCTBEHHOTO Jecay, «IKOCHUCTeMa XBOWHOTO Jiecay, «bHOIeH03 BomoéMay, «ATpPOIEHO3Y,



«ITpuMepHbIe aHTPOMOT€HHBIE BO3/ICUCTBUS HAa MPUPOY», «BaxkHelIlIe MCTOYHUKY 3arpsI3HEHUS BO3IyXa
U TPYHTOBBIX BOJ», «IlouBa — BakHeimas cocTaBisiromias ouocdeprb», «DakTopsl Aerpagaii MOYBY,
«[TapaukoBblii 3¢ dexr», «DakTopbl pajgrOaKTHBHOTO 3arps3HeHus Ouocheps», «OOmas CTpyKTypa
ouocdepsl», «Pacnpoctpanenne xu3Hu B Onochepe», «O30HOBBIN 3KpaH Omocheps», «KpyroBopor
yriepojia B 6uocdepen, «KpyroBopor azora B Ipupoe».

O6opynoBanue: Mojelb-anmuiukanus «TUnudHble OWOLEHO3bI», TepOapuii «PacTuTenbHBIE
coobmiecTBa», Koyulekuu «buoneHos3y, «BpenuTtenun BakHEHIINX CEIbCKOXO3SAWCTBEHHBIX KYIBTYPY,
rep6apuy M KOJUIEKIIMM PACTEHUN M KUBOTHBIX, MPUHAIJIECKAIINE K PAa3HBIM SKOJIOTMYECKUM TpyIIaM
omHoro Buna, Kpacnas kaura Poccuiickoit deneparuu, n3o0pakeHus: OXpaHsIeMbIX BHUIOB PaCTCHUN U
JKUBOTHBIX.



I[TNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 BUOJIOT'MHW HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUMA

Cormacao ®I'OC COO, ycTtaHaBIMBarOTCs TpeOOBaHMSI K pe3yabTaTaM OCBOCHHS OOYJarOIIMMUCS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHMS MpeaMeTa «bHOoJIOTHs» BBIIEICHBI CIEIYIOLINE
COCTABJISIIONIME: OCO3HAHUE O0YYArOIIMMUCS POCCUHUCKOM TpaKAaHCKON MIEHTHYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPECIICHHUIO, HATMYME MOTUBAIIMHN K 00Y4EeHUIO OMOJIOTHH,
LICJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKIECHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH U
UCTOPUYECKHX TPAIULMHA pa3BUTUS OMOJIOIMUYECKOr0 3HaHUSA, TOTOBHOCTh M CLIOCOOHOCTh 00Y4YarOLIUXCs
PYKOBOACTBOBATLCS B CBOEH IE€ATEIBHOCTH LICHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMU, IIPUCYILIUMU CUCTEME
Ouosornyeckoro o0pa3oBaHus, HATMYKE HKOJIOTUIECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTb JKU3HCHHBIE IUIAHBI.

JInuHOCTHBIE PE3yNbTaThl OCBOEHMs MpeaMeTa «buonorus» I10CTUraloTCs B €IMHCTBE Y4eOHOH U
BOCIIUTATEIbHOM AEATEIBHOCTA B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMU,
UCTOPUYECKMMHU U JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, NPUHSATHIMH B OOIIECTBE NpaBWIAMU U
HOpMaMH{ MOBEJEHHSI U CHOCOOCTBYIOT IpPOIECCaM CaMOIO3HAHUS, CAMOBOCHUTAHUSA U CAMOPA3BUTHA,
Pa3BUTHs BHYTPEHHEH NMO3ULIUN JINYHOCTH, IATPUOTU3MA, YBAKEHUS K 3aKOHY U IPABOIIOPAIKY, YEIIOBEKY
TPy/a U CTapIeMy MOKOJIEHHUIO, B3aUMHOTO YBaXKEHHUS, OEPEKHOT0 OTHOIIEHHS K KYJIbTYPHOMY HACJIEIUIO
Y TpaauLHsIM MHOTOHAMOHAJIBHOTO Hapoaa Pocculickoi denepanun, NpUpOAE U OKPYKAIOLIEH cpeie.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUS YyueOHOro mpeamera «buosorus» IOMKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTBh 00YYaIOLINXCsl PyKOBOACTBOBAaThCA C(HOPMUPOBAHHON BHYTPEHHEN MO3ULIMEH
JUYHOCTH, CHCTEMOM  IEHHOCTHBIX  OpUEHTALWH, TO3UTUBHBIX  BHYTPEHHHX  YOeXKICHHIA,
COOTBETCTBYIOLIUX TPAJAULIMOHHBIM IIEHHOCTSM POCCUHCKOTO O0IIECTBA, PACHIMPEHUE )KU3HEHHOT'O OIBITa
Y OIIBITA JESATEIBHOCTH B IPOLECCE PEAIM3ALMHA OCHOBHBIX HAIPABICHUI BOCIIUTATECIIBHON IEATENBHOCTH,
B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOTr0 BOCIHUTAHUS

c(OPMHPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaroIIErocsi Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IEeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPAB U 0053aHHOCTEH, YBaXKEHNE 3aKOHA U IIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH EATEILHOCTH MPHU CO3JIaHUH Y4EOHBIX IPOEKTOB, PELICHUU
y4eOHBIX U MO3HABATEIbHBIX 33]1a4, BHIIOJTHEHUN OUOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH ONPENENATh COOCTBEHHYIO MO3UIIMIO 10 OTHOILIEHHIO K SIBICHUSIM COBPEMEHHOM XKU3HU
1 OOBICHAITH €€;

YMEHHUE YUUTHIBATH B CBOMX JCHCTBHUIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBHS JTFO/IEH
C pa3HBIMHU YOKICHUSAMH, KYIbTYPHBIMU IIEHHOCTSMU U COILIMAJILHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOT'O BBINOJIHEHHS Y4EOHBIX, IO3HABATEIBHBIX
U HCCIIEJOBATENIbCKUX 3ajjay, YBa)KUTEIBHOTO OTHOLIEHMS K MHEHHUIO ONIOHEHTOB INPH OOCYXKIEHUHU
CTHIOPHBIX BONPOCOB OHMOJIOTMYECKOTO COJICPKAHUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

Cc(OPMHUPOBAHHOCTb POCCUICKON IPa)TaHCKOM MIEHTUYHOCTH, MATPHUOTH3MA, YBAXKEHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH nepen PoauHoil, ropaoctu 3a ¢BoM Kpaii, cBOr0 PoauHy, CBOM A3BIK U
KYJIbTYpY, IPOILIOE U HACTOSILEE MHOIOHALIMOHAILHOrO Hapoaa Poceny;



LIEHHOCTHOE OTHOIIIEHHE K PUPOJTHOMY HACIEIUIO U TaMATHUKAM MPUPOABI, TOCTHXREHUAM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OILIGHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBIICHWE W Pa3BUTHE OHOJIOTHH,
MOHMMAaHUS 3HAYeHUs OMOJIOTMM B MO3HAHUU 3aKOHOB NPHUPOAbI, B JKU3HHM YEJIOBEKA U COBPEMEHHOTO
00111eCTBa;

uzeiHass yOexIEHHOCTh, TOTOBHOCTh K CIY>KEHUIO U 3ammre OTedecTBa, OTBETCTBEHHOCTH 3a €T0
Cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTHUPYSACh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyLIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pPOJUTEISIM, CO3/IaHUIO CEMbHU HAa OCHOBE OCO3HAHHOIO
MIPUHSTUS LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPAAULUAIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS:

ACTETHYECKOE OTHOLICHHE K MUPY, BKIIIOUYAsi SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOI'0 TBOPUECTBA,
cropTa, TpyJa, OOIIEeCTBEHHBIX OTHOIICHUI;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3JCHCTBHS KUBOW IMPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHMIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMIICHUE IMPOSBIATH KAueCTBA
TBOPYECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnuTAHHMS, (GOPMHPOBAHMS KYJIbTYPbl 310POBbSI U 3MOLHMOHAJIBLHOIO
Os1aromostyqusi:

MOHUMaHWE W pealu3alus 370poBOT0 U Oe3omacHoro obpasza >KU3HH (370pOBOE THTaHUE,
coOI0ieHre TUTUEHNYECKUX TIPaBUI U HOPM, cOATaHCUPOBAHHBIN PEXKUM 3aHITHIA U OTAbIXA, PETYIsSpHAs
¢dusnyeckass akTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO MU KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY
(bU3HYECKOMY U TICHXUYECKOMY 3]I0POBBIO;

MOHMMAaHHE IIEHHOCTH MpaBWJI MHAMBHUIYAJILHOTO U KOJIJIEKTUBHOTO OE€30MacHOrO MOBEJICHUS B
CUTYyalUAX, YTPOXKAIOIUX 300POBbIO U JKU3HU JIIOACH;

OCO3HAHHUE MOCIICJICTBUI M HETPUSATHUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS alTKOT OIS, HAPKOTHKOB,
KYpEHHUs);

6) TPy10BOT0 BOCIIUTAHMS :

TOTOBHOCTD K TPY/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

FOTOBHOCTb K aKTHBHOM JE€ATETbHOCTH TEXHOJOIMYECKOM M COLMAJIbHOW HAMpaBiICHHOCTH,
CIIOCOOHOCTH MHUIIMHPOBATH, ITIAHUPOBATH M CAMOCTOSITEIBHO BBITIOTHSITH TAKYIO ACSITEILHOCTD;

MHTEPEC K pa3InuHbIM chepam npodhecCHoHaATBLHOM AeSITeTbHOCTH, YMEHUE COBEpLIaTh OCO3ZHAHHBIM
BBIOOp Oymyiei npodecCcruu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KU3HH;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTMYECKH 11e1eco00pa3Hoe OTHOUICHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3emile, OCHOBE €&
CyILIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJIOTHYECKON KYIbTYpPhI: IPHUOOPETEHUE OMBITA IJIAHUPOBAHUS TTOCTYITIKOB 1
OLICHKH UX BO3MOXKHBIX ITOCJIEICTBU I OKPYKAIOLLEH Cpebl;

OCO3HaHHUE TTI00aJIBbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U yTel UX pelieHus;

CIIOCOOHOCTh HUCHOJBb30BaTh MpHUOOpeTaeMble MpPU HW3YYEHHM OHOJIOTMW 3HAHUS W yMEHHUS MpHU
pelnieHnu TMpoOJeM, CBS3aHHBIX C palMOHAIBHBIM TPUPOJONOIB30BAHUEM (COOIIOCHUE TPaBUI



MOBEJICHUSI B NPUPOJE, HANPABICHHBIX Ha COXPAaHEHUE PABHOBECUS B HKOCUCTEMAX, OXpaHy BHJOB,
IKOCHCTEeM, Orochepsl);

AKTUBHOE HEINPUATHE IECUCTBUWA, NPUHOCAILIMX BPEN OKPYKAIOLIEW MPUPOAHON cpene, YMEHHUE
MIPOTHO3UPOBATh HEOJArONpPUSTHBIE HKOJIOTMYECKUE IOCIEACTBUS MpPEeANpPUHUMAEMbIX JAEUCTBUNA U
peI0TBpalaTh UX;

HaJIMYME Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHHUS, SKOJOTUYECKON KYJIbTYpPBI, OIIbITA JEATEIBHOCTH
DKOJIOTMUECKON  HANpaBJIEHHOCTH, YMEHHMS  PYKOBOACTBOBATbCA HMMHU B  IIO3HABaTENbHOM,
KOMMYHUKAaTUBHOM M COLMAIIBHON INMPAKTHUKE, TOTOBHOCTH K YYacCTHIO B INPAKTHYECKON IEATEIBHOCTH
3KOJIOTUYECKOW HAIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOLIECTBEHHON MPAaKTHUKW, OCHOBAHHOTO Ha JMAajore KyJIbTyp, CIOCOOCTBYIOIIEIO OCO3HAHHUIO CBOETO
MeCTa B MTOJIMKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNMTATEJIbCKOW KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS MEXKIY
JIOJbMU U IT03HAHUS MUPA;

MOHMMaHUeE crietn(GUKY OUOIOTHH KaKk HayKH, OCO3HaHUsI €€ posid B (GOPMUPOBAHUH PALlUOHAIIEHOTO
HAyYHOT'O MBIIIJICHUS, CO3JJaHUM LIEJIOCTHOTO MPEACTaBIEHUsI 00 OKPY)KAIOIIeM MHUpE KaKk O €IUHCTBE
IOPUPOBI, YEJOBEKa M OOILIECTBA, B TMO3HAHWU TNPUPOAHBIX 3aKOHOMEPHOCTEH M peleHHH Mpodiem
COXpaHEHMsI IPUPOAHOIO PABHOBECHUS;

yOexAEHHOCTh B 3HAYMMOCTU OWOJIOTMM JUIsI COBPEMEHHOM IUBHIIM3AIMK: 0OecTieuyeHUs] HOBOTO
YPOBHS pa3BUTHS MEIUIIMHBI, CO3/IaHNE MIEPCIIEKTUBHBIX OMOTEXHOIOT UM, CHOCOOHBIX pelllaTh PECypCHBIE
npoOIeMbl pa3BUTHSI YEIOBEUYECTBA, IOUCKA MyTEH BBIXOJA U3 INIOOATBHBIX HKOJOTHUYECKUX MPOOJieM U
o0ecrieyeHHs TepexoAa K YCTOWYMBOMY DPa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAHUIO TMPUPOIHBIX
pecypcoB U (hOpMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTD B MOJIyU€HUH OMOJIOTHYECKUX 3HAHUH B LIEJISAX MOBBILIEHUS 00IIEH KyJIbTYpBI,
€CTeCTBEHHO-HAYYHOW TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTh (YHKIMOHAJIBHOW T'PaMOTHOCTH
oOyyaromuxcsi, GOpMUPYEMOH P N3Y4EHUH OUOJIOTHH;

MOHMMAaHHE CYITHOCTH METOJOB MO3HAHMs, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCIIOJIb30BaTh IMOJIydaeMble 3HAHUS U aHalu3a U OOBSICHEHUS SIBICHUN OKPYXAlOIIero MHUpa U
OPOUCXOAMINX B HEM M3MEHEHUH, yMEHHE JelaTh OOOCHOBAaHHBIC 3aKJIIOUYEHHS HAa OCHOBE HAYYHBIX
(aKTOB M UMEIOLINXCS JAHHBIX C IEIBI0 TIOJIYUYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Uil pelleHHs] mpoOiieM B
peaIbHBIX )KU3HEHHBIX CUTYyALUsX;

OCO3HAHHWE LIEHHOCTH HAay4YHOM JESATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISATH IPOEKTHYIO H
MCCJIEIOBATEIBCKYIO AESITENbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY O0Pa30BaHUIO M CaMOOOpa30BaHUIO, K aKTHBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJ/IbTATBI

MeTaHpeZ{MeTHBIe PE3YyJIbTaThl OCBOCHUA yqe6H0r0 npeamera «buosorusty BKIIOYAIOT: 3HAYNMEIC
st (OpMUPOBaHUS  MHUPOBO33PECHHSI  OOYYAIONIUXCS  MEXKIUCIUIUIMHAPHBIC  (MEXKIIPEIMETHBIC)
oOIIeHayYHbIE TIOHATHUS, OTPAXKAMOIIUE IEIOCTHOCTh HAYYHOH KapTHHBI MHpa M CIeUU(UKY METOI0B
IMMO3HAaHHA, UCIIOJIb3YCMbBIX B CCTCCTBCHHBLIX HAyKaxX (BGH_IGCTBO, SHEpPTHs, ABJICHUC, MMPOHCCC, CUCTEMA,
HAy4YHBIA (DAaKT, MPUHIUN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIeIO0BaHWE, HaOIIOaeHUE,
U3MEpeHUe, OKCIEPUMEHT W JpPYrux), YHHUBEpCaIbHbIC Yy4eOHbIe [eiicTBHA (TIO3HaBaTENIbHBIC,
KOMMYHUKATUBHBIE, PETYJIATUBHBIC), obecreunBaromie GopMupoBaHre (GyHKIIMOHATHLHOW ITPaMOTHOCTH



U COLMAJIBbHOM KOMIIETEHIIMH OOY4aIolIUXCsl, CIIOCOOHOCTh OOYYaroIIMXCS HCIOJIb30BAaTh OCBOEHHBIE
MEXIUCIUIUTMHAPHBIC, MHPOBO33PEHUECKHE 3HAHWUS W YHUBEpPCAIbHbIC y4ueOHBIE [EHCTBUS B
M03HABATEJIbHON U COLMAJIbHOW MPAKTHUKE.

MetanpeameTHble pe3ysibTaThl OCBOCHUS MPOrpPaMMBbl CpPEIHEro OO0IIero oOpa3oBaHUsS TOJKHBI
OTpaXkaTh:

OBiajeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbI€e JOTHYECKHE ICHCTBHS:

CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHM 3HAHUW NPUEMBI JIOTMUECKOTO MBIIICHUS (aHaiu3a, CUHTE3a,
CpaBHEHHUsI, Kiaccuukamnuu, 0000IICeHNsT), PACKPHIBATh CMBICT OMOJOTHYECKUX MOHITHHA (BBIICTSATH UX
XapaKTepHBIC IPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHATUSIMH );

OTIpeeNATh NN ACSITeNbHOCTH, 3aJaBasi mapaMeTpbl U KpPUTEPUHU UX TOCTHUKEHHS, COOTHOCHUTD
pe3yNbTaThl JEATEIBHOCTH C TOCTABICHHBIMH LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKHUE TOHITHS ISl O0bsICHEHUS (DAKTOB U SBICHUM KUBOU MPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, JCIYKTUBHBIC, TIO AaHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH M TPOTHBOPEYHUS B pPACCMATPUBAEMbIX SBJICHHSX, (OPMYIHpPOBATh BBIBOJABI H
3aKIJIIOUEHUS;

MPUMEHSTh CXEMHO-MOJIENbHBIE CPECTBA ISl IPEICTABICHUS CYIIECTBEHHBIX CBS3€H U OTHOIICHUI
B M3y4aeMbIX OMOJIOTHIECKIX 00BEKTaX, a TAK)KE MPOTUBOPEUNI Pa3HOTO PO/Ia, BEISIBICHHBIX B PA3TUYHBIX
MH(OPMALMOHHBIX HCTOYHUKAX;

pa3zpabarbiBaTh IJIaH pEHICHUS MPOOJEeMbl C Y4ETOM aHaliu3a HMEIOIIMXCS MaTepUalbHBIX U
HEMaTepUaTbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IIETSIM, OIICHUBATH
PHUCKHU MOCIEACTBHUM NeSTEbHOCTH;

KOOPJMHHUPOBATH U BBITIOJIHATH Pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAIILHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHUS:

BJIa/IeTh HAaBbIKAMU y4e€OHO-UCCIIEIOBATENLCKON U MPOEKTHOM J1eATeNbHOCTH, HaBBIKAMU
paspenieHus mpodyieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PELICHUS
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

HCIIOJIb30BATh PA3IMYHbIC BUJIBI ACSITEILHOCTH IO OJyYE€HUIO HOBOT'O 3HAHUS, €M0 MHTEPIIPETALINH,
npeoOpa3oBaHNI0 U MPUMEHEHUIO0 B YYEOHBIX CHUTYyallUsX, B TOM 4YHCJIE NPU CO3JAaHUM Y4YEOHBIX U
COLIMATILHBIX TIPOEKTOB;

dbopMUpOBaTh HAYYHBIH THI MBIIIICHHUS, BIANETh HAYYHOWM TEPMHUHOIIOTUEH, KIFOUEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (pOpMyIHpPOBaTH COOCTBEHHBIE 3a7]aul B 00pa30BaTeNbHOMN ACSITETbHOCTU U )KU3HEHHBIX
CUTYaIUsX;

BBISIBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBS3M U aKTyalM3MPOBATh 3aJady, BBIIBUTaTh THIIOTE3y €€
pelIeHHs, HAaXOJWUTh apryMEHThl NJIsl JOKa3aTelbCTBa CBOMX YTBEP)KICHHUHM, 3aJaBaTh IapamMeTpbl U
KPUTEPUU PELICHUS;

AHATM3UPOBAThH TOJYYCHHBIE B XOJE PEIICHUS 3a/adll Pe3yJbTaThl, KPUTUYECKU OIEHUBATH UX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh  IICJICHAIIPABJICHHBIM IMOUCK TIepeHoca CpelCcTB U CHOCOOOB JACWCTBUS B
po(hecCHOHATBHYIO CPey;

YMETh NMEPEHOCUTH 3HAHUS B TTO3HABATEILHYIO M MPAKTHYECKYIO 00JIACTH )KU3HEACSITETbHOCTH;



YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJIEH, TpeIaraTh OPUTHHAIBHBIC MMOAXOAbl U PEIICHUs, CTAaBUTh MPOOJIEMbI 1
3a[a4u, JIOMYCKAIOIINE allbTePHATHBHBIC PEILICHHS.

3) padora ¢ undgopmanmueii:

OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX WH(MOpMaIuu (TeKcTe ydeOHOTro MmocoOus, HayqHO-
HOMYJSIPHOM JIHUTEpaType, OMOIOTUYECKHX CIOBapsIX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WnTepHere), aHanu3upoBaTh MHPOPMALUIO PA3IUYHBIX BUAOB U (OPM MPENCTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh U HEITPOTHBOPEUHBOCTH;

(GopMyITHpOBaTh 3aIIPOCHl U TPUMEHSATH Pa3IMYHBIE METO/BI TIPU MTOUCKE U 0TOOpPE OMOJIOTHYECKON
uH(pOpMaIui, HEOOXOAUMO JIJIsl BBIMOTHEHUS YIeOHBIX 3a7a4;

npuoOpeTaTh  OMBIT  HCIOJNB30BaHHUS  MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (OpMy mpencTaBieHuss OUOJIOTHYECKON WHMOpMaIuu
(cxembl, rpaduKH, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U JPYToe);

UCIIOJIb30BaTh HAYUHBIN S3bIK B KaUeCTBE CPEJCTBA MpH padoTe ¢ OHMOJOrHuecKoi MHpopmanuei:
MPUMEHATh XUMUYECKHE, (PU3NUecKre W MaTeMaTHYECKUEe 3HAKW U CUMBOJIBI, popMyIibl, abOpeBHUaTypy,
HOMEHKJIATYPY, UCTIOIB30BaTh M MMPEOOPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIAJCTh HABBIKAMU DPACIIO3HABaHMUA W 3aIUTHl MH(pOpMaIuM, WHPOPMALMOHHON O0€30MacHOCTH
JUYHOCTH.

OsgiiajieHne YHHBEPCATbHBIMH KOMMYHHKATUBHBIMU 1€ CTBUSIMH:

1) o6menne:

OCYILECTBIISAITh KOMMYHHKAIIMM BO BCeX c(epax >KU3HM, aKTHBHO YYacCTBOBAaTh B JHAJIOTE WM
JUCKYCCHH IO CYIIECTBY OOCYXIaeMOW TeMbl (yMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATh CYXICHUS
OTHOCHTEJIEHO BBITIOJTHEHUS MPEIaraeéMoi 3aJau, YIUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH TO3UIIUI
JPYTUX YYACTHUKOB JMAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpPEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE COLMAJBHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHTYallMii, YMETh CMSAr4aTh KOH(MDIUKTHI W BECTH
NIEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMH CIIOCOOaMH OOIICHUS W B3aUMOJCHCTBHUS, MMOHMMATh HAMEPEHUS IPYTUX
JI0/Ied, IPOSBIIATH YBOXKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme GpopMynnpoBaTh
CBOU BO3PAXKCHHUS;

Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeJIbHOCTh:

NOHUMATh U UCIOJB30BATh MPEUMYIIECTBAa KOMaHIHOW M MHAWBUIYAIBHON pabOThl PU pEIICHUH
Ouonornyeckoil  mpoOieMbl, OOOCHOBBIBATH HEOOXOIUMOCTh TNPUMEHEHHUS TPYHIOBBIX (HopM
B3aMMOJICHCTBUS TIPH PEIICHUN yueOHOM 3a1auH;

BBIOMPATH TEMATUKY U METOIBI COBMECTHBIX IEHCTBHI ¢ YUETOM OOIIMX HHTEPECOB U BOZMOXKHOCTEH
Ka)JI0T0 YIeHa KOJUICKTUBA,;

NPUHUMATD LIEJH COBMECTHOM JIESTEbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH IEHCTBHS 1O €€
JOCTIKEHUIO: COCTABIISITh IUIaH ACHCTBHUM, paCIPEICISITh POJIU ¢ YUETOM MHEHUH yYaCTHUKOB, 0OCYXK/IaTh
pe3yabTaThl COBMECTHOW PaOOTHI,

OLICHMBATh KAayeCTBO CBOETO BKJAJa M KaKIOr0 YYaCTHHKAa KOMaHAbI B OOMIMHA pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE MPOCKTHI, OICHUBATh WJEH C TO3WIHWHA HOBH3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETHUECKOE IOBEJIEHHE B PA3JIMYHBIX CHUTYalMAX, IMPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUIIUATUBHBIM.



OBJ1aieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMHU AeHCTBUAMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJOrMYECKHE 3HAHMS JJIS BBISIBICHHUS MPOOJIEM M UX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;

BbIOMpATh Ha OCHOBE OMOJIOrMYECKUX 3HAHUM 11eJIeBbIe M CMBICTIOBBIE YCTAHOBKHU B CBOMX JICHCTBUSX
Y TIOCTYTIKAaX 10 OTHOLLEHUIO K KUBOU NIPUPOJAE, CBOEMY 30POBBIO U 310POBBIO OKPYKAIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIIATH IIO3HABATEIBHYIO NESTEIbHOCTD, BBISIBIATH MPOOIEMbI, CTABUTH U
dbopMynupoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JESTEbHOCTH U )KU3HEHHBIX CUTYAILIHSIX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PpEUICHUS MpoOJeMbl C Y4ETOM HUMEIOUIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIUpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OIBIT;

CHOCcOOCTBOBATh (HOPMUPOBAHHIO U MPOSIBICHUIO HIMPOKON SPYAUIIUHN B pa3HbIX O0JIACTIX 3HAHUH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LIESAM;

BJIa/IeTh HAaBBIKAMU I103HABATEIbHOM pediekcuyu Kak OCO3HaHHUsS COBEpUIaeMbIX JACUCTBUU H
MBICTTUTENIbHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHMI, HCIIOIb30BATh MPUEMBI PeIIEKCHH AJIs OLIEHKU
CHUTYalllH, BBIOOpa BEPHOTO PEIICHUS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHI)KEHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX MPU aHAJIU3€E PE3YyIbTAaTOB JACSITEIbHOCTH;

3) npuHATHE CeOs U IPYTrUX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATHBI

[IpenmetHbie pe3ynbraThl ocBoeHus nporpammbl COO o 6uonoruu Ha 6a30BOM YPOBHE BKIJIIOYAIOT
cnenuduyeckue 1yt yaeOHoro npeamera «buonaorus» HaydHble 3HAaHUS, YMEHHS U CIIOCOOBI IEUCTBUIA 1O
OCBOEHHIO, UHTEPHPETAMU U MPeoO0pa30BaHUIO 3HAHUM, BUJBI NEATEIHHOCTH MO MOJYyYEHHIO HOBOTO
3HAHUSA U NPUMCHCHUIO 3HAaHUU B PA3INIHBIX yLICGHBIX CUTyalluidX, a TAKXKXC B PCAJIbHBIX KU3HCHHBIX
CUTYallUsX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme npenMeTHbIe pe3yabTaThl MPEACTABICHBI 110 ToaM
00yJeHwUsI.

[IpeameTHBIE pe3ynbTaThl OCBOEHUsS ydeOHoro mnpeamera «buomorus» 6 10 kaacce NOMKHBI
OTpaXkaTh:

C(l)OpMI/IpOBaHHOCTB 3HAHUU O MECTE U poiin 6I/IO.HOI‘I/II/I B CUCTCMC HAYYHOI'O0 3HAHUA CCTCCTBCHHBIX
HayK, B GOPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPa M HAYYHOTO MUPOBO33PEHMUS,
0 BKJAQJEC POCCHHCKMX W 3apyOeKHBIX YUEHBIX-OMOJOTOB B pPa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHON
TpaMOTHOCTH YCJIOBCKA AJIA PCUHICHUA KU3HCHHBIX 3a1a4;

YMCHUC PACKPBIBATH COACPIKAHUC 6HOJ’IOI‘I’I‘ICCKI/IX TCPMHUHOB U HOHATHH: JKHU3Hb, KJICTKA, OpraHu3Mm,
MeTabonn3M (0OOMEH BEIIECTB M TPEBPAIICHUE DHEPrUH), TOMEOCTa3 (CaMOpPETyJAIus), YpOBHEBas



OpraHM3aIMs )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE (PEMPOAYKIIHS), HACTIEACTBEHHOCTh, U3MEHUNBOCTD,
POCT U pa3BUTHE;

YMEHHE U3JaraTh OMOJIOTUYECKHE TeOprH (KIIETOYHAsI, XPOMOCOMHAs, MyTallHOHHAS, IIEHTPaTbHAs
JIOTMa MOJIEKYJsIpHOU Omosiorun), 3akoubl (I. Mennaensa, T. Moprana, H. . BaBunoBa) u y4uenus (o
[IEHTpaxX MHOTO00pa3us U MPOUCXOKIEHUS KYIbTYpHBIX pacTeHuid H. Y. BaBunoga), onpenensiTe rpaHUIlbI
UX PUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHUE BIAJECTh METOJaMU HAy4YHOTO MO3HAHMSA B OWOJIOTMH: HAOMIOJCHHE M OMHMCAHUE JKUBBIX
CHUCTEM, MPOLIECCOB U SBJICHUN, OpraHU3aIUs U MPOBEICHUE OHOJIOTHYECKOT0 SKCIIEPUMEHTA, BBIIBUKCHHE
TUIOTE3bl, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYyeMbIMH BEIMYMHAMHU, OOBSCHEHHE MOIYYEHHBIX
pE3yNbTaTOB, MCIOJIH30BAHHBIX HAYYHBIX MOHSTHI, TEOPUH W 3aKOHOB, YMEHHE JeNaTh BBIBOJABI Ha
OCHOBAHMU TOJYYEHHBIX PE3yIbTaTOB;

YMEHHME BBIIECNATh CYUIECTBEHHbIE NPHU3HAKM BHUPYCOB, KIETOK MPOKAPHOT U IYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOUYHBIX OPIraHMW3MOB, OCOOEHHOCTH TMPOILIECCOB: OOMEHa BEIIECTB H
IPEBpAICHHSI SHEPTUH B KIIETKE, OTOCHHTE3A, INIACTUYECKOTO U YHEPTeTHIECKOr0 0OMEHa, XeMOCHHTE3a,
MHTO32a, MeH03a, OTIOIOTBOPEHUS, Pa3MHOKEHHU S, HHIUBUIYaJIbHOTO Pa3BUTHsI OpraHU3Ma (OHTOTEHE3);

YMEHHE MPUMEHSTh MOJyYeHHbIE 3HaHUS JJI OObSICHEHHUsI OMOJIOTUYECKUX MPOIIECCOB U SBIICHUH,
JUISL TIPUHSATHS IPAKTUUYECKUX PELICHUI B MOBCEIHEBHOM JKM3HM C IIeNbl0 oOecredeHust 6e30macHOCTH
CBOETO 3/I0pPOBbSI U 3/I0POBBSl OKPY)KAIOLIUX JIIOJCH, COOMIOACHUS HOPM TIPaMOTHOTO TOBEICHHS B
OKpY’KalolIel MPUPOTHON cpelie, MTOHMMaHNE HE00X0IMMOCTH UCTIONb30BaHUS JOCTHKEHHUI COBPEMEHHOM
OHMOJ0TUN ¥ OMOTEXHOJIOTHH 711 palliOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pellaTh 3JIeMEHTapHble Te€HETUYEeCKUe 3a7aud Ha MOHO- M TUTHOPHAHOE CKpellMBaHUE,
CIICTIJICHHOE HACJIEJIOBAHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS U IpelCKa3aHUs
HACJICIOBAHMSI IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITMOJIHATH J1a00OpaTOpPHBIE W MPAKTHYECKHUE padOThI, COOMIOAATh MpaBuia mpu padbote ¢
y4eOHBIM U Ta00PaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTUYECKU OLIEHUBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO OMOJIOTHUYECKOTO COJIePKAHNUS,
BKJTIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX MCTOYHHKOB (CpPEICTBa MAacCOBOM MH(pOpMAaINH,
HAyYHO-TIOMYJISIPHbIE MaTepHalibl), 3TUYECKHE aCMeKThl COBPEMEHHBIX HCCIEOBAaHUM B OHOJIOTHH,
MeAUINHE, OMOTEXHOJIOTHH;

YMEHHUE CO37aBaTh COOCTBEHHBIC NMHCHMEHHBIE W YCTHBIE COOOIICHMs, 00001as OMOIOTHYECKYIO
uH(OPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIH30BAaTh MOHSATHIHBIN anmapaT OUOIOTHH.

[IpeameTHBIE pe3ynbTaThl OCBOEHUsS ydeOHoro mnpeamera «buomorusi» 6 I1 Kaacce NOMKHBI
OTpaXkaTh:

c(OpPMHPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B (DOpPMUPOBAaHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHUS,
0 BKJAJ€ POCCHHCKMX W 3apyOeKHBIX YUEHBIX-OMOJOTOB B pPa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHOU
rPaMOTHOCTH YeJIOBEKa JIJISl pelIeH sl )KU3HEHHBIX 33/1a4;

YMEHHE paCcKpbIBaTh COJEpKaHWE OMOJOTUYECKHMX TEPMHUHOB W TIOHATUN: BUM, MOMYJSIUS,
reHO(OH], ABOJIOIMS, IBUXKYIIHE CUJIBl ((AKTOpPBI) SBOJIOLUHU, MPUCHOCOOIEHHOCTH OPraHU3MOB,
BUJ1000pa3oBaHue, SKOIOrHueckre (pakTophl, SKOCUCTEMA, MPOAYLIEHThI, KOHCYMEHTHI, PEyLIEHTHI, [IeTH
MATaHU, SKOJIOTHYECKas MUpaMuia, OMoreorieHo3, onocdepa;

yMEHHUE H3jaratb OMOJIOTHYECKHE Teopuu (3IBomonuoHHas Teopus Y. JlapBuHA, CHHTETHYECKas
TEOpHsI BOJIIOLIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apoablimeBoro cxonacrsa K. M. Bapa, uepenoBanus
TJIaBHBIX HampaBieHui u myteit spomonu A. H. CeBeprioa, yuenus o 6uocdepe B. 1. Bepranckoro),
OTIpEeeNATh TPAHULIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BIAJETh METOJaMU HAy4YHOTO MO3HAHMSA B OWOJIOTMH: HAOJIOJCHHE M OMHMCAHUE JKUBBIX
CHCTEM, MPOLIECCOB U SIBIICHUH, OpraHu3aius U MPOBeACHNE OMOIOTMYECKOT0 SKCIICPUMEHTA, BBIIBUKECHUE



TUIOTE3bl, BBISIBICHHUE 3aBHCHUMOCTH MEXIY HCCIEAYyEeMbIMH BEIMYMHAMHU, OOBSICHEHHE MOIYYEHHBIX
pE3yNIbTaTOB, MCIOJIH30BAHHBIX HAYYHBIX MOHSTHI, TEOPUH W 3aKOHOB, YMEHHE JeNaTh BBIBOJABI Ha
OCHOBAHMH TOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICNISTh CYHIECTBEHHbIE NPHU3HAKU CTPOEHUS OHOJOTMYECKHMX OOBEKTOB: BHJOB,
MOMYJSIIUM, MPOIYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHWOTEOIIEHO30B U 3KOCHCTEM, OCOOEHHOCTH
IPOIIECCOB:  HACIEJACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOro  0TOOpa,  BHI000pa3oBaHus,
IpUCIIOCOOICHHOCTH OPTaHU3MOB, IEUCTBUS HKOJOTHUECKUX (PaKTOPOB HAa OPraHU3MBbI, IIEPEHOCA BEIIECTB
U TOTOKA PHEPrMM B 3KOCHUCTEMAaX, AHTPOINOTIEHHBIX HM3MEHEHHIl B 3KOCHCTEMaxX CBOEH MECTHOCTH,
KPYTrOBOPOTA BEIIECTB U OMOTCOXUMUUYECKHX IIUKIIOB B Onocdepe;

YMEHUE MPUMEHSATH MOJy4YSeHHbIE 3HAaHUS JUIS OOBSICHEHUS! OMOJIOIMYECKUX MPOLIECCOB U SBJICHUH,
JUIS TIPUHATHS NPAaKTUYECKUX PEIICHUH B MOBCEIHEBHOW >KM3HU C IENbI0 o0ecredeHus 0e30macHOCTH
CBOETO 3JI0pPOBbS M 3/0POBbSI OKPYXAIOMIMX JIIOJIEH, COOMIOJEHUS HOPM TPAaMOTHOTO TOBEICHUS B
OKPY’KaIOIIeH TPUPOIHOU Cpelie, MTOHUMaHUE HEOOX0IUMOCTH UCTIOIB30BAHMS JOCTHKCHU COBPEMEHHOM
OMOoJIOTHH 7Sl pAllMOHATILHOTO IPUPOAONOIH30BAHNUS;

YMEHHUE pPeIIaTh JIEMEHTApHbIE OMOJIOTUYECKHE 33]aul, COCTABIATH CXEMBbI NIEPEHOCA BEIIECTB U
SHEPTHH B DKOCUCTEMaX (IIeTIH MUTAHMS ),

YMEHHUE BBITMOJIHATH J1a00OpaTOpPHBIE W MPAKTHYECKHE padOThI, COOMIOAATh MpaBuia mpu padbote ¢
y4eOHBIM U JTa0OpaTOpHBIM 000PYIOBAHUEM;

YMEHHUE KPUTUYECKU OLIEHUBATh U MHTEPIIPETUPOBATH HH(OPMAIIHIO OMOJIOTMUYECKOTO COJIePKAHNUS,
BKJIIOYAIOLIYIO TICEBJAOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOUYHUKOB (CpelICTBA MAacCOBOW MH(pOpMAINH,
HAy4YHO-TIOMYJISIPHBIE ~ MaTepualbl), paccMaTpuBaTh  TIJI0OajdbHBIE  HKOJIOTMYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

YMEHHUE CO037aBaTh COOCTBEHHBIC NMHCbMEHHBIE W YCTHBIE COOOIICHMS, 00001as OMOIOTHYECKYIO
MH(GOPMALIMIO U3 HECKOJIbKUX HCTOUYHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATHIHBIN anmnapaT OUOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HanMenoBamie Kosaun4yecTBo 4yacos DJIeKTPOHHbIE
(undposbie)
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oOpa3oBaTe/ibHbIE
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pecypchl
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1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa
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’KuBbie cuCTEMEI U bubnmorexa LHOK
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3 COCTaB M CTPOCHHUE 8 1 https://m.edsoo.ru/7f41c2
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4 g 6 https://m.edsoo.ru/7f41c2
Th KIICTKH
92
P
a3MH0>1<e:;1e Ize bubmuoreka [JOK
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OcHOBEI
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YACOBIIO 34 0 4
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11 KJTACC

I[TPOTPAMME

N HaumenoBanu | KosmnuyecTBo yacos DJIeKTPOHHbIE
" | epa3smenoB u (uudposbIe)
n/ Bcer KoHTpoJbHbI IIpakTHYyecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThbI e padoThbI
NPOrpamMmbl pecypcsbl
N BOIOLIOHHAS bu6mmoreka [IOK
1 t 9 1 https://m.edsoo.ru/7f41cc7
Oounosorust
4
]:SISH;I:Z;ZHH bu6mmoreka [IOK
2 p 9 0.5 https://m.edsoo.ru/7f41cc7
KHU3HU Ha
4
3emie
Opranu3Mbl 1 bubmuoteka [JOK
3 OKpYKaroIas 5 1 https://m.edsoo.ru/7f41cc7
cpena 4
CooO1iecTBa u bubmuoreka [{OK
4 IKOJIOTMIECKUE 9 https://m.edsoo.ru/7f41cc7
CHCTEMBI 4
PesenBioe bubmuoreka [{OK
BH
5 P 2 https://m.edsoo.ru/7f41cc?
BpeMs
4
OBIIEE
KOJIMYECTBO
YACOB IO 34 0 25
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ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
- KoanuecTBOo 4acoB Nara DJIEKTPOHHBIE
KountpoJasn undposbie
n/ Tema ypoka Bee IpakTuuec H3Y4YeH
HbIe o0pa3oBaTte/ibHbIE
n ro KHUe padorpl | HA
padoThI pecypchl
Bbu6nuoreka [JOK
EHONOrHs B https://m.edso0.ru/863
! CUCTEME HayK 1 eb122
https://m.edso0.ru/863
e632a
Metonasbl
TTO3HAHUS
KUBOU
MIPUPOJIBI.
Hpaxriiccias bu6mmoreka [IOK
2 padora Ne 1 1 0.5 https://m.edso0.ru/863
«Hcnonp30BaHU
6122
€ pa3JIMYHbIX
METOJIOB IIPU
M3y4eHUHU
OMOJIOTHYECKUX
00BEKTOBY
buonoruueckue BuGmiorexa LIOK
3 iﬁiie:i; X 1 https://m.edso0.ru/863
e6564
H3y4deHue
XHUMHUYECKHI
COCTaB KJICTKH. bubmuorexa [JOK
4 Boma u 1 https://m.edso0.ru/863
MUHEpaIbHbIE e674e
COJIH
benku. Cocran Bbu6nuoreka [JOK
5 U CTPOCHHE 1 https://m.edso0.ru/863
0€eJIKOB €6b72
®epMeHTBI —
OHOJIOrHYECKue
KaTaJln3aTOPHI. bubmuorexa [JOK
6 JlabopaTopHas 1 0.5 https://m.edso0.ru/863
paborta Ne | e6b72
«3yuenue

KaTaJIuTH4YCCKO
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¥ aKTUBHOCTH
dbepmeHTOB (Ha
puMepe
aMuJIa3bl WIIN

KaTaasbl)»
Vo bu6mmoreka [IOK
7 T https://m.edso0.ru/863
€6870
Bbu6nuoreka [JOK
8 Hyxentiosbie https://m.edso0.ru/863
KUCIOThL. AT®D
ebdsc
Hcropus n
METORH Bbubnmuoreka [JOK
9 H3yHeHuA https://m.edso0.ru/863
KJICTKH.
e6e88
Knerounas
Teopus
Knerka kak
10 LEJIOCTHASI
JKHBasl CHCTeMa
Crpoenue
YKapUOTHYECK
OH KJICTKH.
JlaGopaTtopHas
pabota Ne 2
«3yuenue
CTPOECHUS bubmmoreka [IOK
KJICTOK https://m.edso0.ru/863
11 pacTeHwuii, 0.5 e6ffo
JKUBOTHBIX, https://m.eds00.ru/863
rpuboB u e7l6c
OakTepuit o
MHUKPOCKOTIOM
Ha TOTOBBIX
MUKpOTpemnapar
ax U ux
OITHCaHUE»
OOMEH BEIECTB bu6mmoreka [IOK
12 WIH https://m.edso0.ru/863
MeTa00IHU3M e766¢
DOTOCHHTES. bu6mmoreka [IOK
13 https://m.edso0.ru/863
XeMocHHTE3

e7c98
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Bbu6nuoreka [JOK

14 ?Hepremqecm https://m.edso0.ru/863
1 0OMeH
e/aae
JKn3HeHHbIN
IIUKJI KJICTKH.
Henenue
KJaeTKu. MuTo3.
JlaGopaTtopHas
padora Ne 3 bubmmoreka [JOK
15 «Habmozerne 0.5 https://m.edso0.ru/863
MHUTO3a B
e7dc4
KJIETKaX
KOHYHKa
KOpeIKa JyKa
Ha TOTOBBIX
MHUKpOTpenapar
ax»
];:;;;H;:SKHM bu6mmoreka [IOK
16 MATPIHOTO https://m.edso0.ru/863
e796e
CHUHTE3a
Tpancmsius — bu6mmoreka [IOK
17 OnocuHTE3 https://m.edso0.ru/863
Oenka e796e
Hexnerounrie Bbu6nuoreka [JOK
18 (bOpMBI JKU3HU https://m.edso0.ru/863
— BHPYCHI €7540
Bbu6nuoreka [JOK
dopmbl https://m.eds00.ru/863
19 pPa3MHOXKCHUS e81b6
OpPraHUu3MOB https://m.edso0.ru/863
e83le
Bbu6nuoreka [JOK
20 Meiio3 https://m.edso0.ru/863
e7fda
ObpazoBanue u
pa3BuTHE
TTOJOBRIX Bbubnuoreka [JOK
21 Igne;sK' 0.5 https://m.eds00.ru/863
JOTBOPCH 681b6
ue.
JlaGopaTtopHas

pabora Ne 4
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«3yueHue
CTPOCHMS
IIOJIOBBIX
KJIETOK Ha
TOTOBBIX
MHUKpOIIpernapar
ax»

22

NuauBunyansH
0€ pa3BUTHE
OpraHu3MOB

bu6mmoreka [IOK
https://m.eds00.ru/863
£8436

23

I'enetnka —
HayKa o
HACJIEJICTBEHHO
CTU U
N3MCHYNBOCTHU

bu6mmoreka [IOK
https://m.eds00.ru/863
e86f2

24

3aKOHOMEPHOCT
1 HaclleJJOBaHUS
MIPU3HAKOB.

MounorubpumaHo
€ CKpEeLIMBaHUE

bu6mmoreka [IOK
https://m.eds00.ru/863
€8878

25

JurudpuaHnoe
CKpEIIUBaHHUE.
3akoH
HE3aBUCHUMOI'O
HaCJICIOBaHU
MIPU3HAKOB

Bbu6nuoreka [JOK
https://m.eds00.ru/863
£89a4

26

CuemienHoe
HACJICIOBAHHE
MIPU3HAKOB.
Jlaboparopuast
paborta Ne 5
«3yuenue
pe3yIbTaToB
MOHOTHOPHIHOT
ou
TUTUOPUTHOTO
CKpEIIUBAHUS Y
npo30¢uis Ha
TOTOBBIX
MUKpOIpenapar
ax»

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863
e8c60

27

I'eneruxka noima.
Hacnenosanue
MPU3HAKOB,

Bbu6nuoreka [JOK
https://m.eds00.ru/863
€8c60
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CICIVICHHBIX C
I10JIOM

28

N3MeHUYnBOCTb.
Henacnencreen
Has
M3MEHYUBOCTb.
JlaGopaTtopHas
paborta Ne 6.
Nzyuenue
MOIU(PUKAIIIOH
HOU
W3MEHYUBOCTH,
MMOCTPOEHUE
BapHAaIlMOHHOTO
psanau
BapHallMOHHOU
KPUBOI»

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863
e8efe

29

Hacnencreenna
o
M3MEHYUBOCTb.
JlaGopaTtopHas
pabota Ne 7.
«AHanu3
MyTauuu y
npo30¢uis Ha
TOTOBBIX
MUKpoTpenapar
ax»

0.5

Bbu6nuoreka [JOK
https://m.eds00.ru/863
e8efe

30

T'enetuka
yeJoBeKa

Bbu6nuoreka [JOK
https://m.eds00.ru/863
e8d78

31

Pe3epBHbIit
YPOK.
O6o0611eHuE 110
TEME
«Hacnencrsenn
OCTb U
H3MEHYHNBOCTH
OpraHUu3MOB»

32

Cenexius Kak
HayKa u
poIIecc

bu6mmoreka [IOK
https://m.eds00.ru/863
£9214
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Metonasl u
OCTHKEHUSI bu6mmoreka [IOK
33 CENIEKITUU 1 https://m.edso0.ru/863
pacTeHui u 9214
YKUBOTHBIX
buorexnonorus bu6mmoreka [IOK
34 KaK OTpaciib 1 https://m.edso0.ru/863
MIPOM3BOJICTBA 9336
OBIIEE
KOJIMYECTBO 34
YACOB IIO

ITPOTPAMME
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11 KJTACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara
KonTpoas nupposbIe
n/ Tema ypoka Bee IlpakTHyec HU3Y4YeH
HbIe o0pa3oBaTe/ibHbIE
n ro KHe pabdorpl | HA
padoTsI pecypchl
DBOJIOLIHS U bubmoreka [{OK
1 METOJIbI €€ 1 https://m.edso0.ru/863
U3y4YeHUs ea20e
41
aCSTOp i bubmuoreka [{OK
BUTHUA
2 Ir)l J— 1 https://m.edso0.ru/863
beA £9570
00 »BOITIONINU
MIUKDOSEOIIO bubmoreka [IOK
u BOJI n
3 P B 1 https://m.edso0.ru/863
s
e9cle
[Tonynsuus kak
DIIEMEHTapHasI
CAUHUIIa BUa U
31]3;6)10}0:14:' . bubmmoreka [JOK
TOPHAasA
4 patop 1 0.5 https://m.edso0.ru/863
pabota Ne 1
€99c6
«CpaBHeHue
BHJIOB T10
MOpdoToTHIECK
OMY KPHUTEPHIO)
JBroxyiue
CHJIBI but6mmoreka [IOK
5 (3eMeHTapHBIE 1 https://m.eds00.ru/863
dbaxTopsI) e9dad
3BOJHOINN
EcrecTrBeHHbIH but6mmoreka [IOK
6 oT0op H ero 1 https://m.eds00.ru/863
bopmbI €9ed0
Pe3ynbTaThl
SBOJIOIINH:
MIPUCTIOCOOJICHH
OCTh but6mmoreka [IOK
7 OpPraHUu3MOB U 1 0.5 https://m.edso0.ru/863
BU1000pa30BaH e9fde
ue.
JlaGopatopHas
paborta Ne 2
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https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

«Omucanue
MIPUCTIOCOOJICHH
OCTH OpraHu3Ma
U eé
OTHOCHUTEIIEHOTO
XapakTepa»

Hanpasnenus u
nyTu
MaKpO3BOJIIOIHI
n

but6mmoreka [IOK
https://m.edso0.ru/863
e9cle

Heobpartumocts
IBOJTIOIUH

10

Hcropust xxu3zHun
Ha 3eMiie U
METOBI €€
W3yYCHUS

11

I'unoresnl
MIPOUCXOKICHUS
JKA3HU Ha 3eMiie

bubmunoreka LIOK
https://m.edso0.ru/863
eabab

12

PazButne xuzHu
Ha 3emJIe 110
3paM U
nepuoaamM

bubmunoreka LIOK
https://m.edso0.ru/863
gabbe

13

OcHOBHbIE
STambl
ABOJIIOIIUN
PacCTUTEIBHOTO
Y )KUBOTHOTO
MUpa.
[IpakTnueckas
pabora Ne 1
«M3yuenune
HCKOITaeMbIX
OCTaTKOB
pacTteHuii u
KUBOTHBIX B
KOJUTEKLIHSX )

0.5

but6mmoreka [IOK
https://m.eds00.ru/863
ea8bc

14

CoBpemMeHHast
cucreMa
OpPTraHUYeCcKOTO
MHpa

bubmunoreka LIOK
https://m.edso0.ru/863
ea48e



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

15

DBOJIIOIUS
YeroBeKa
(anTpOTIOTEHE3)

bubmunoreka LIOK
https://m.edso0.ru/863
eac2c

16

JBrxkymue
cubl ((pakTops)
aHTpOIoreHes3a

bubmunoreka LIOK
https://m.edso0.ru/863
ead44

17

OCHOBHBIE
craagnuun
3BOJIFOIINU
yejgoBeKa

18

YenoBeueckue
pacel 1
HPUPOIHBIE
ajanTanuu
JelnoBeKa

bubmunoreka LIOK
https://m.edso0.ru/863
eaea2

19

Pe3epBHbIit
YPOK.
0O0001enue Mo
TeME
«Bo3HUKHOBEHH
€ ¥ pa3BUTHE
JKM3HU HA
3emie»

20

DKOoJI0rus Kak
HayKa

21

Cpensl
obuTaHus 1
9KOJIOTUIECKUE
bakTopsI

but6mmoreka [IOK
https://m.edso0.ru/863
eafec

22

AbGuotnueckue
(hakTopHI.
JlaGopaTopHas
pabota Ne 3.
«Mopdonoruye
CKHUe
0COOCHHOCTH
pacTeHui u3
pPa3HBIX MECT
oOuTaAHUY.
JlaGopaTopHas
pabota Ne 4.
«BnusHue cera
Ha POCT U

0.5

bubmunoreka LIOK
https://m.eds00.ru/863
eb10e



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

pa3BuUTHE
YepEeHKOB
KoJIeyca»

23

buortnueckne
bakTopsI

bubmunoreka LIOK
https://m.edso0.ru/863
eb348

24

DKOIOTrHYECKHUE
XapaKTEePUCTUKU
TOTTYJISITIHH.
[IpakTnueckas
paborta Ne 2
«ITogcuét
IJIOTHOCTH
MOIYJISIUNA
Pa3HBIX BUJOB
pacTeHuin»

0.5

25

Coo0mrecTBa
OpPraHu3MOB —
OHOLIEHO3

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

26

DKOJIOTHUECKHUE
CUCTEMBI
(3KOCHCTEMBI)

bu6mmoreka [IOK
https://m.edso0.ru/863
eb46a

27

OcCHOBHBIE
MOKAa3aTeJIx
YKOCHUCTEMBI.
DKOIOTHYECKHUE
MUPaMU/IBL.
CBolicTBa
DKOCHUCTEM.
Cyxkueccus

but6mmoreka [IOK
https://m.edso0.ru/863
ebs5fa

28

IIpuponHsie
HKOCUCTEMBI

29

AHTPONOTeHHBI
€ DKOCHCTEMBI

30

buochepa —
riaobanbHas
JKOCHCTEMA
3emnn

but6mmoreka [IOK
https://m.edso0.ru/863
ebb5e

31

3aKOHOMEPHOCT
U
CYIIECTBOBaHUS
ouocdepsl

but6mmoreka [IOK
https://m.edso0.ru/863
ebd16



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

YemoBeuecTBO B
32 ouocdepe
3emin

CocymiecTBoBaH
33 Ue MPUPOJIBI U
YeI0BeUeCTBA

bubmunoreka LIOK
https://m.edso0.ru/863
ebale

PesepBHbIit
YPOK.
O06o06mIcHue

34 TEMBI
«Coo01tecTBa 1
9KOJIOTHYECKHE
CHCTEMBI»

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34

2.5



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




YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIbHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET






