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INOACHUTEJIbBHAS 3AIINCKA

[Ipun pa3paboTke mporpaMMmbl MO OHOJOTHH TEOPETHUYECKYI0 OCHOBY IS OMNPEICICHUS
NoAX0M0B K (OPMHUPOBAHUIO COJepkaHus yuyeOHOro mpenMera «buolorus» COCTaBWIM:
koHnenryanbHeie TosiokeHUuss D®I'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJIeH, COJepIKaHMUs,
pe3ynbTaToB 00ydeHUs: U TPEOOBAaHUN K YPOBHIO MOATOTOBKH BBITYCKHHUKOB, TOJIOKEHUS 00 OOIINX
HeIsX U TPUHIUIAX, XaPaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpEIHEro oOIero
oOpa3oBanus B Poccuiickoit denepannu, a Takxke MOJ0KEHUS 0 crienuduke OUOI0rHH, €€ 3HAaUCHUU B
MO3HAHUM XUBOW MPHUPOJbI U OOECIEUEHUHU CYIIECTBOBAaHUS ueioBeueckoro odmiectBa. CoriacHo
HA3BaHHBIM TIOJIOKCHUSIM, OIPE/ICICHBl OCHOBHBIC (YHKIIMHM TporpamMMbl 1O Ouonoruu u e€
CTPYKTYpa.

[IporpamMma mo Ouonoruu MaéT mpeacTaBlieHUE O Lesx, o0 oOmiei cTpareruu 0OydeHUs,
BOCIIUTAHUS U Pa3BUTHUS OOydaroUIuxcs cpelcTBaMu ydeOHoro mpenmera «buonorusy», ompenenser
00s13aTeIbHOE MPEJAMETHOE COJEpP)KaHHUE, €r0 CTPYKTYpYy, paclpeleieHue Mo pasjenam U TeMawm,
PEKOMEHIYEMYIO MOCIIECIOBATEIILHOCTh H3YyUCHHS YIeOHOTO MaTeprasia ¢ y4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKKM 00Opa3oBaTeNbHOTO MpOIecca, BO3PACTHBIX OCOOEHHOCTEM
oOyJaromuxcs.

B mporpamme 1mo OMOJIOTHH Tak)Ke YYUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JIMIHOCTHBIM,
METaNpPeMETHBIM M MPEJAMETHBIM pe3ysibTaTaM OOy4eHHS B (DOPMHPOBAHUH OCHOBHBIX BHIIOB
yueOHO-T03HABATENbHON AITETbHOCTH/Y4eOHBIX AEUCTBUN 00YJaIOIINXCS IO OCBOCHHIO COJEPIKAHUS
OMOJIOrMYEeCKOro 00pa30BaHuUs.

B mnporpamme mo Owmonormm (10-11 xmaccel, 0a30BBI YPOBEHb) pEANM30BAH IPHHIUI
MIPEEMCTBEHHOCTH B M3YYCHUU OHMOJIOTHH, OJlarojaps 4eMy B HEW MPOCMATPUBACTCS HAIPaBICHHOCTh
HA pa3BUTHE 3HAHMI, CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
[EHHOCTHBIX OPHEHTALUN JUYHOCTH, HKOJIOTUYECKOTO MBINUICHHS, MPEICTaBICHUNH O 370POBOM
o0pa3e KU3HU U OEpeKHBIM OTHOIIECHHEM K OKpYXaromed npupomHoit cpexe. [lostomy Hapsmy c
M3y4eHueM 0O0IIeONOIOTHYECKUX TEOPHi, a TAK)Ke 3HAHUM O CTPOSHHH KUBBIX CHCTEM Pa3HOTO paHra
U CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX MPOIECCOB B MPOTrpamMMe IO OWOJIOTUH YIEIEHO
BHUMaHUE HCIOIb30BAHHUIO MOTYYCHHBIX 3HAHUN B TIOBCETHEBHOM KU3HU JJISl PEUICHHs IPUKIAIHBIX
3a/1a4, B TOM 4HCJIE: MPOQUIAKTHKN HACIEACTBEHHBIX 3a00JIEBaHUI YeIIOBEKa, MEIUKO-TEHETUYECKOTO
KOHCYJIbTHPOBaHMs, OOOCHOBAHHUS DKOJIOTHUECKH I€JIECO00PA3HOTO TOBEICHUS B OKPYKAIOIICH
NPUPOIHON cpefe, aHalu3a BIUSHUS XO3AWCTBEHHOW JEATENbHOCTH YeNOBEKa Ha COCTOSHUE
MPUPOJHBIX U UCKYCCTBEHHBIX JKOCHUCTEM. YCWJICHHE BHHMAHUS K MPHUKJIATHOW HAIMPaBICHHOCTH
yaeOHOoro mnpeamera «bUONOTHS» TPOJUKTOBAHO HEOOXOIUMOCTBHIO OOECTICUCHHs] YCIOBUU IS
pelieHuss OJHOM W3 AaKTyalbHBIX 3a7a4 IIKOJBHOTO OMOJOTHYECKOTO O0pa3oBaHus, KOToOpas
npenmnonaraetr ¢GoOpMUPOBaHHE Y OOy4alOUIMXCAd CHOCOOHOCTH aJanTUPOBAThCS K HW3MEHEHUSIM
JTUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorusi Ha ypoBHE cpemHero oOmero oOpa3oBaHUS 3aHUMAaET BakHoe MecTo. OHa
obecrieunBaeT GOopMUPOBAHKE Y OO YUAIOIINXCS MPEACTABICHUN 0 HAYYHON KapTHHE MUPaA, PaCIIUPSIET
U 0000II1aeT 3HAHUS O JKUBOW MPUPOJE, €€ OTITUYUTENbHBIX MPU3HAKAX — YPOBHEBON OpTraHU3AINH U
OBOJNIIOLIMU, CO3MAET YCIOBHUS [UIS: TIO3HAHUS 3aKOHOB KMBOM TPUPOIBI, (HOPMUPOBAHUS
(G YHKIIMOHATBLHON TPAaMOTHOCTH, HABBIKOB 3JJ0POBOTO M O€30MacHOTO 00pa3a >KU3HHU, SKOJIOTUUECKOTO
MBIIUICHHS, IIEHHOCTHOTO OTHOIIEHUS K )KHBOW TIPHUPOJIC U YETIOBEKY.

Bonbiioe 3HaueHre OMONOTHS UMEET TaKXkKe /ISl PEHICHUS BOCIUTATENBHBIX M Pa3BUBAIOIIUX
3amad cpeaHero oOmiero oOpa3oBaHMs, colUanu3aluu oly4arommxcs. W3ydenwe Ouonoruu
oOecrieunBaeT yCJIOBHS IS (POPMUPOBAHUS  HMHTEIUICKTYAIbHBIX, KOMMYHUKAIIHOHHBIX U



MH(OPMALIMOHHBIX HABBIKOB, 3CTETHMUYECKON KYJIbTYpBhI, CIIOCOOCTBYET MHTErpalii OMOJIOTHYECKHX
3HaHUU C TPENCTaBICHUSMH W3 JPYIMX YYeOHBIX NPEAMETOB, B YAacCTHOCTH, (DU3UKH, XUMHH U
reorpadun. HazBaHHbBIE MONOXKEHUS O MpEAHA3HAYCHUU Y4eOHOro mpeaMera «bruoorusy cocTaBuin
OCHOBY ISl OIpeAeNieHUs TOAXOAOB K OTOOPY U CTPYKTYPUPOBAaHUIO €ro COJEp)KaHUf,
MPEJICTABICHHOI0 B IpOrpaMMme 1Mo OHOJIOTHH.

Otb6op conmepkanus ydeObHOro mpeamera «buonorusi» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
NO3ULMK KYJIbTYpOCOOOPAa3HOTO MOJX0/a, B COOTBETCTBUM C KOTOPBIM OOYYalOUIMECs JOJDKHBI
OCBOUTH 3HAHHUS U YMEHHMs, 3HAUMMbIC i1 (OPMUPOBaHUS OOIIEH KyJIbTYPbl, ONpEAeolIne
aJIecKBaTHOE IIOBEJICHHWE YEeJOBeKa B OKpYXKalolled MpUpPOJHONW cpelae, BOCTpeOOBaHHBIE B
MOBCEIHEBHON JKM3HM W TPAKTHUYECKOU naesrenpHOcTH. Ocoboe MecTo B 3TOH CHCTeMe 3HaHUN
3aHUMAIOT JIEMEHTHI COJIEP)KaHUsI, KOTOPBIE CIIY)KaT OCHOBOH AJisi (DOPMHUPOBAHUS TPEICTABICHUHN O
COBPEMEHHOM eCTeCTBEHHO-HAyYHOW KapTHMHE MHpa M IEHHOCTHBIX OPHEHTalUsAX JHYHOCTH,
CIOCOOCTBYIOLIMX F'yMaHU3alMKU OMOJIOTHYECKOT0 00pa3oBaHUsl.

CTpyKkTypHpOBaHHE COJCpKaHUS y4eOHOro Marepuajla B MpPOrpaMMe IO OHOJOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUM 00 OTIMYUTEIBHBIX OCOOEHHOCTSIX KUBOM
MPUPOJIBI, O €€ YPOBHEBOI OpraHU3allK U 3BOJIONUU. B COOTBETCTBUU C 3TUM B CTPYKTYpE Y4eOHOTO
npenMera «buosiorus» BBIACIEHBI CIENYIONIME coJep)KaTelabHble JUHUU: «bHonorus kak Hayka.
MeTOI[bI HAay4YHOr'o I1O3HAaHH», «Kierka xkaxk Owmomormuyeckas CHUCTEMAY, <<OpFaHI/13M KaK
Ouosornueckasi cucreMa», «CucreMa ¥ MHOTOOOpa3ue OpraHuyYecKOro MUpa», «IBOJIOLMS KUBOM
OPUPOJBD, «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss yuebHoro mpenmera «buonorusi» Ha 0a30BOM YpPOBHE — OBIJIJICHUE
00y4arIUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIIBHOM OpraHU3alMH KUBBIX CUCTEM pPa3HOIO
paHra u npuoOpeTeHre YMEHUM MCIOJIb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JCHCTBUN B OTHOLICHUU
00BEKTOB )KMBOW PUPOJIBI U PEIICHUS PA3IIUYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTuxkeHnne 1enu u3ydeHus ydeOHoro mipenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PEeIICHUEM CIIEAYIOIUX 3a1au:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl 3HAHUN O OMOJIOTHYECKUX TEOPHUAX, YUYEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIax, CIYXKAIIMX OCHOBOU JUIsi GOpMHUpPOBAHUS MPEICTaBICHUN O
€CTeCTBEHHO-HAYyYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO MO3HAHWS, CTPOCHHH, MHOTOOOPa3uH U
0COOEHHOCTSIX JKHUBBIX CHCTEM PasHOro ypOBHA OpraHu3alviv, BbIAAIOIMIUXCA OTKPBITUAX U
COBPECMECHHBIX UCCIICJOBAHUAX B 6I/IOJ'IOFI/II/I;

dbopMupoBaHHe Y OOYyYarOIIMXCs T[MO3HABATENBbHBIX, HWHTEIJICKTYyaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B MpoIlecce aHaIKM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HayYHBIX B3TJISA0B, UACH U
MoAXO0J0B K U3YYCHHIO KUBBIX CUCTEM PAa3HOro YpOBHA OpraHMU3aluu;

CTaHOBJICHHE Yy OOydaroluxcsi oOmen KyabTyphl, (PYHKIMOHAIBHOW IPaMOTHOCTH, pa3BUTHE
YMEHHH OOBSICHATh M OLIEHWBATH SBICHUS OKPY)KAIOIIETO MHpa KXUBOW MPUPOIBI Ha OCHOBAHUU
3HAHWU U OTBITA, MOJYUYEHHBIX IPU U3YYEHUH OMOJIOTHH;

dhopmupoBaHHEe Y O0YJAONINXCSI YMEHUM WIUTFOCTPUPOBATH 3HAYCHHE OMOJIOTHYECKUX 3HAHUN
B HpaKTquCKOﬁ ACATCIIBHOCTH 4YC€JIOBCKA, PAa3BUTHUHM COBPEMCHHBIX MCIUITMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOIIOTU;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXXHOCTHM TIO3HAHMSI YEIOBEKOM JKMBOW MPHUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHHWS K HEH, COONIIOACHHUS STHYECKUX HOPM TPU TMPOBEIACHUH
OMOJIOTHYECKUX UCCIIEIOBAaHU;

OCO3HAaHHE I[EHHOCTH OMOJOTHYECKMX 3HAHWKA [UJIS TIOBBIIICHHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;



MPUMEHEHHE TPUOOPETEHHBIX 3HAHMM W YMCHHH B TIOBCEIHEBHOW JKM3HM ISl OICHKH
TIOCJIC/ICTBHI CBOCH JEATEIBHOCTH MO0 OTHOIICHHIO K OKPYKAIOIIEH cpesie, COOCTBEHHOMY 3[I0POBBIO,
o0ocHOBaHME U cOOII0IeHNE Mep MPODUITAKTUKH 3a00ICBaHU.

B cucreme cpeanero oOmiero oOpasoBanusi «buonorus», mzydaemas Ha 0a30BOM YpOBHE,
SBISICTCS  00S3aTENPHBIM  YYEOHBIM IPEIMETOM, BXOJSIIAM B COCTaB MPEIMETHOH o0iactu
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jliis u3ydeHus Ouonorud Ha 6a30BOM YpOBHE CpPEIHEro OOIIero oOpa3oBaHHS OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemo), B 11 kimacce — 34 vaca (1 4ac B Heneio).

COAEP)XAHUE OBYYEHUSA

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHONOTHHM C OOIIECCTBEHHBIMH, TEXHHYECKUMU W JPYTUMHU
€CTCCTBCHHBIMU HayKaMu, Quiocodueld, 3TUKOH, OSCTETHKOW U TmpaBoMm. Pomb Owonornm B
dbopMUpPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTeMa OHOJIOrHYeCKUX HayK.

MeToapl TIO3HAHUS >KUBOW MpHpOAbl (HAOMIOJEHUE, HKCIEPUMEHT, OIMUCaHHe, U3MEpEeHHeE,
KJIaCCU(UKAIIUS, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, . Yorcon u ®@. Kpuk.

Tabmuie! u cxeMbl: «MeToIbI TO3HAHUS )KUBOW PUPOJIBI».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

[Ipaktuueckass pabora Ne 1. «Mcronb3oBaHME pa3IMYHBIX METOAOB MpPU HU3YUEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cUCTEMbI M UX OPraHU3aIUs.

XKusbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: Ouonoruu. OTINYHe KUBBIX CHCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OHMoCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3aluu OMOCHCTEM: MOJEKYISIPHBIN,

KJIETOYHBIH, TKAHEBBLIH, OpraHU3MEHHBIN, MO YJISILIUOHHO-BUA0BOM, 3KOCHUCTEMHBIN
(OuoreonieHoTHYECKUIT), OHOChHEPHBIH.
JdemoHcTpaumnu:

Tabmuie! u cxeMbl: «OCHOBHBIC IPU3HAKH JKU3HU», «YPOBHU OPTaHU3AINH KUBOUM PUPOIBI».

Ob6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMnueckuii cOCTaB  CTPOEHUE KJIETKH.

XWMHUYECKUN COCTaB KJIETKH. XHUMHYECKHE DJIEMEHTBHI: MAKPOIJIEMEHTBI, MUKPOAJIEMEHTBHI.
Boza u MuHepanbHbIE BEILIECTBA.

OyHKIMK BOJBI U MHHEPAIBHBIX BELIECTB B KieTke. [loanepkanue ocMoTHUeckoro 6anaHca.

benku. CoctaB u crpoeHne 0eaKkoB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. Hesamenumble u
3aMEHUMBIE AMHUHOKHCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYPHI OCIKOBON MOJICKYJIbI
(mepBUYHAs, BTOpUYHAS, TPETHYHAS M UYETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBONCTBA OEIKOB.
Buonornyeckue pyHKIUN OEIKOB.

®epMeHThl — Ouosornyeckue KaranuzaTopel. CTpoeHHe ¢epMeHTa: aKTUBHBIA LEHTD,
cyOctpatHas cneuuuuHocTb. Kodepmentsl. Burtamunbl. Otinuns ¢GepMEHTOB OT HEOPraHUYECKHX
KaTaJIu3aToOpOB.

VYraeBoasl: MOHOcaxapusl (IJIIOKO3a, pubo3a U Je30kcupubo3a), Jucaxapuisl (caxaposa,
JIAKTO03a) U MoJIMcaxapuabl (Kpaxmall, TIMKOreH, LeJToi03a). buonornueckue GyHKIIMN YII€BOJOB.



Jlunuaer: Tpurnumnepubl, hochonmunuabl, crepounsl. [ 'uapodrmibHO-rTuAPOGHOOHBIE CBOMCTRA.
Buonornueckue ¢ynkuun nunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB W JIMMUAOB KaK MCTOYHHUKOB
SHEPIHUH.

Hyxkneunoseie kucnotel: JIHK m PHK. Hykneornasl — MOHOMEpH HYKJIEHMHOBBIX KHUCIIOT.
Crpoenne u pyakuuu [JHK. Ctpoenune u pynakuuu PHK. Buast PHK. AT®: crpoenue u dyHKIIAH.

[urtomorus — Hayka o kieTke. Kinetounast Teopusi — mpumep B3auMOJICHCTBUS UAcH U (PakToB B
Hay4YHOM IT0O3HAHUU. MeTOo/1bl U3yUeHUS KIETKHU.

Krnerka kak wnenoctHas kuBas cuctema. OOmne NpU3HAKU KIETOK: 3aMKHYTas HapyKHas
MeMOpana, mosekyibl JJHK kak renernueckuii ammapar, CuCTeMa CHHTE3a Oerka.

Tumbl  KJIETOK: dyKapHOTHUeCKass M Hpokapuorhyeckas. (OCOOEHHOCTH  CTPOCHHS
npoKapuoTHYeckor kieTku. Kierounass crenka Oaktepuil. CTpoeHHE SyKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, YKUBOTHOM U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOUHAs CTEHKa, TJIMKOKAIUKC, WX (QYHKIUH.
[Tna3maTtndeckas MemOpana, e€ cBoiictBa u ¢yHKnuu. [uromnasma u e€ OpraHOUIBL
OpnomemOpanubie opranounsl kietku: OIIC, ammapar ['onbmxu, namsocombl. [lomyaBTOHOMHBIE
OpraHou/ibl KIJIETKH: MUTOXOHAPUHU, MiacTuabl. IIpoucxokneHne MUTOXOHIpPUM W IutacTuia. Bunbl
wiactu]. HememMOpaHnHbie OpraHoubl KIETKH: pUOOCOMBI, KIIETOYHBINA IEHTP, LIEHTPUOJIH, PECHUYKH,
KryTUKd. OyHKINMK OpraHOU0B KIIETKU. BrirtoueHus.

Snpo — perymaropHsiid HeHTp KieTkd. CTpoeHHe siapa: siiepHas 000J0YKa, KapHOIUIa3Ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeUIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. neiiaen, P. Bupxos, . Yorcon, ®. Kpuk,
M. Vunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacmpeiernieHne  XMMHUYECKMX  JJIEMEHTOB B HEXKHMBOM  MPUPOJIE»,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKHBOU ITPUPOJIE.

Tabmupr u  cxembl: «llepumoguyeckass Tabauua XUMHYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJb», «buocuHTe3 Oenka», «CTpoeHHe MoJieKylbl Oenka», «CTpoeHue (epmeHTay,
«Hyxneunossle kucnorel. JAHK», «Ctpoenue monexkynsl AT®», «CTpoeHue 3yKapHOTHYECKOU
KIeTkn», «CTpoeHue JKUBOTHOW KIeTKn», «CTpoeHue pacTUTEeNbHON KieTkn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKn», «CTpoeHune sapa KIETK», «Y TIeBoabI», «JIunuab.

OGopynoBaHue: CBETOBOW MHKPOCKOI, 0OOpyIOBaHME [UIsi NpPOBEAEHHs HAOIIOJCHUI,
U3MEpEHUIl, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPUATHHBIX KIETOK.

JlaGopaTopHble U IpPaKTHYeCKUEe padoThI:

JlaboparopHas padota Ne 1. «M3yueHne kaTanuTHUECKOW aKTUBHOCTH (PEpMEHTOB (Ha MpUMepe
aMuJIa3bl WIKM KaTanasbl)».

JIaGoparopHnas pabora Ne 2. «/3ydyeHue cTpoeHUs KIETOK PACTEeHHUH, )KMUBOTHBIX U OakTepuii
0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHCAHUE».

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

OOmMmeH BemiecTB, WM MeTaboin3M. AccuMmIALus (IUTACTUYECKUH OOMEH) U TUCCHUMMIISIMS
(sHepreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €IMHOTO Mpolecca MeTadoau3Ma. Poib 3aKOHOB COXpaHEHHS
BEIIECTB U SHEPTUHU B IOHUMaHUU METa0OIU3MA.

Tunsl oOMeHa BeliecTB: aBTOTpoGHBIN U rerepoTpodHbIi. Pons hepMeHTOB B 00MeEHe BElIeCcTB
Y TIPEBPAICHUN SHEPTUH B KIIETKE.



®dorocunre3. CBeroBas u TeMHOBas (a3bl  ¢otocuHTe3a. Peakumm QorocuHTe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a M KM3HM Ha 3emie. BnusiHMe ycrnoBuid
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHUHTE3UpYIoLe OakTepru. 3Ha4YeHUe XeMOCUHTe3a Ul XKU3HU Ha 3emiie.

OHepreTudyeckuii oOMeH B KieTke. PacuienseHue BelecTB, BbIJAEIECHHE U aKKyMYJIUpOBaHHE
SHEPTUU B KJIETKE. DTarmbl 3HepreTuyeckoro oomena. I mukonus. bpoxkenue u ero Buasl. Kucinopoanoe
OKHCIICHHE, WM KieTouyHoe Jeixanue. OkuciaurenbHoe ¢dochopunupoBanue. DpHEeKTUBHOCTH
9HEpPreTH4ecKoro oOMeHa.

Peakniun marpuunHoro cuHTre3a. ['enermueckas wuHpopmanms u JIHK. Peammszanus
TeHETUYECKOM HWH(pOpMauuu B KieTKe. [ eHeTHUecKui KOA M ero CBOMCTBAa. TpaHCKpuUNus —
matpuunblii cuHTe3 PHK. Tpancmsums — OuocunTe3 Oenka. Otambl Tpancmsuuu. Koauposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie popmbl xu3Hu — BUpychl. McTtopust oTkpbeiTust BupycoB (/1. U. ViBaHoBckwuit).
OCOOCHHOCTH CTPOEHUS M JKU3HEHHOTO IMKJIAa BHpPYcoB. bakrepuodaru. bonesHu pacreHui,
KUBOTHBIX M 4YeJIOBEKa, BBI3bIBa€MBbIC BHpycamH. Bupyc mmmyHonedummra uvenoBeka (BHUY) —
Bo30yautens CIIM/la. OGOparHas TpaHCKpuIIus, peBepTaza M HHTerpasa. llpodunaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpaumnu:

[optpetsr: H. K. Konwuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuuel u cxembl: «Tumnel nuranusy, «Meradonusm», «MUTOXOHIPUA», «IHEPreTHUECKUI
oOMmen», «Xinopominact», «®otocunres», «Ctpoenne JIHK», «CtpoeHue n GpyHKIMOHUPOBAHUE TEHAY,
«Cunre3 Oenkay, «['emermuyeckuii kom», «Bupyce», «bakrepuodarm», «CTpoeHHE U >KU3HEHHBIN
ik Bupyca CIIN a, 6akrepuodaray, «Permmukarmst JJTHK».

Ob6opynoBanue: Moaenu-anunkanun «Yasoenue JHK wu Tpanckpunmms», «buocunres
6enka», «CTpoeHue KIeTKu», Moeab cTpykTypsl JTHK.

Tema 5. PasMHoOKeHHe U MHANBHAYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounelii 1uki, WM >KU3HEHHbIM 1wukin kietkd. Wurepdaza u murto3. Ilponeccsl,
npoTekaromue B uHTepdaze. Perumkanms — peakuus wmarpuuHoro cuHTe3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HabOp — KapuoTuIl. J{UIIIOMAHBIM U ramiouIHbIH XpOMOCOMHBIE HAOOPBI.
Xpomartuzsl. LluTonornueckrie OCHOBBI pa3MHOXKEHHS M HHIUBUIYAIbHOIO Pa3BUTHS OPraHU3MOB.

Henenue xnerku — muto3. Craguu murtos3a. IIporecchl, mpoucxoasiire Ha pa3sHbIX CTaIUSIX
MUTO3a. broIOrn4eckuii CMbICII MUTO3a.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

@®opMbl pa3MHOKEHUSI OpPraHU3MOB: OECrojoe U MoJIoBoe. Buapl O6ecrnonoro pa3zMHOXKEHUS:
JIEIEHUE HaJBO€, IIOYKOBAHUWE OJHO- U MHOTIOKJIETOYHBIX, CIIOpOOOpa3oBaHHE, BEreTaTUBHOE
pa3MHOeHHe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYCHHE IS CEIEKIUH.

ITonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0ro.

Meito3. Craaum wmeiosa. IIpomeccel, npoucxonsdiiue Ha craauax Meio3za. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii CMbICI M 3HaYEHUE MEN03a.

I'ameTorenes — mporecc oOpa3oBaHUs IMOJIOBBIX KJIETOK Yy XHBOTHBIX. [loyOBbIE Kene3bl:
CeMEHHUKH M suyHUKH. OOpa3oBaHHME W pa3BUTHE IOJIOBBIX KJIETOK — ramer (CHepMaTo30u,
ANIIEKIIETKA) — cliepMaTorene3 u oBorenes. OCOOEHHOCTH CTPOEHHUS AWLEKIETOK U CIIEpMaTO30UI0B.
OmnonorBopenue. [lapreHorenes.

WupuBuayansHOe pa3BUTHE (OHTOTreHe3). DOMOpHOHAIbHOE pa3BUTHE (IMOpHOreHe3). DTarbl
SMOPHOHAIFHOTO Pa3BUTUSL Y IMO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHHE, TracTpyNsAllus, OpraHOTreHes.
[ToctomOpuoHanbHOe pa3BuTHE. THUNBI MOCTAIMOPHUOHAIBHOTO Pa3BUTHUS: MPSIMOE, HEMpPsIMOe



(mumHovHOE). BimstHMEe cpempl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CHOCOOHBIC BBI3HIBATH
BpPOXKJIEHHBIE YPOJCTBA.

Poct u pasButue pacrenuit. OHTOreHE3 LBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHU, CTaauu
pa3BUTHSL.

JdemoHcTpaumu:

Tabmuupr 1 cxembl: «DopMbl pa3MHOKEHHUS OPraHu3MOB», «/[BOilHOE OIIOJOTBOpPEHHE Y
[[BETKOBBIX pAacTeHUi», «BererarnBHOEe pa3MHOXKEHHE pACTCHUN», «JleleHne KIeTKH OaKTepHii»,
«CTpoeHue MoJIOBBIX KJIETOK», «CTpoeHrue XxpoMocoMmbly», «Kietounsiii mukiny, «Pemmukanus JTHK»,
«Muto3», «Meino3», «lIpsmMoe u Hempsmoe pa3BUTHE», «l'aMeTOreHe3 y MIIEKONUTAOUIUX U
yesioBeKkay, «OCHOBHBIE CTaIMM OHTOT€HE3a».

O6opynoBaHmne: MHUKPOCKOI, MHKporpemnapaTsl «CrepMaTo30Ubl  MIJICKOIUTAIOIIETOY,
«Sinexnerka muekonuraromero», «KapuoknHes B KIETKax KOpeEIIKa JIyKa», MarHUTHas MOJEIb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens merada3Hoit XpoMOCOMBI.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

JlabopaTtopuas pabora Ne 3. «HaOmromenne mMuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKPOIpENapaTax.

Jlaboparopnass pabora No 4. «l3ydeHue CTpOEHHsS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[IpenmMer u 3amaun reHeTuku. VIcTopus pa3BUTHUA T€HETUKU. POl UTONOrMHU U SMOPUOIOTHH
B CTAaHOBJICHUU F'€HETHKHU. BKi1ag poccuiickux U 3apyOeHbIX YUEHBIX B Pa3BUTHE T€HETHKU. MeTo bl
TEHETUKH (TUOPUAOJIOTUYECKUM, ITUTOTEHETUYSCKUN, MOJEKYISIpHO-TeHeTnYecKuii). (OCHOBHBIE
TeHEeTUYECKUE MOHATHA. [ eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUH.

3aKOHOMEPHOCTH HACJEIOBaHUsl MPU3HAKOB, ycTaHOBIeHHbIe ['. Menaenem. MoHorubpumtoe
CKpellMBaHue. 3aKOH eIWHOO00pa3us TUOPHUIIOB MEPBOro MOKoJeHus. [IpaBuiio AOMUHUPOBAHUA.
3aKoH pacuIerIeHus MPU3HAKOB. [ noTe3a yuctorsl ramer. [loaHOE U HEeMOTHOE TOMUHUPOBAHHE.

JuruOpugHoe  CKpemiMBaHWe.  3aKOH  HE3aBUCHMMOTO  HACJIEIOBAaHMS  TMPU3HAKOB.
[{uToreHeTHUECKHE OCHOBBI JUTHOPUAHOTO CKpEUIMBaHUS. AHAIM3UPYIOIIEe CKpeIlMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIUBAHUS JIJTsl ONIPEIeIeHHUs TEHOTUTIA OCOOU.

CuemuienHoe HacienoBanue nmpuszHakoB. Pabora T. Moprana no crenjieHHOMY HacjaeI0BaHHUIO
reHoB. HapymieHnue crierieHust TeHOB B pe3ybTaTe KPOCCHHTOBEpa.

XpOMOCOMHas TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enetnka nona. XpoMOCOMHOE OIpEAENIeHHe MoJia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHBI€ U TeTEeporamMeTHbIe Opranu3Mel. HaciemoBanre mpu3HAKOB, CIIETVICHHBIX C ITOJIOM.

N3menunBoCcTh. BUbl M3MEHYMBOCTH: HEHACJIECTBEHHAs] W HacleACTBEeHHas. Poib cpensl B
HEHACIIEJICTBEHHOW  M3MEHYMBOCTH.  XapakTEepUCTUKa  MOAU(DUKAIMOHHOM  WM3MEHYUBOCTH.
Bapuanuonsbsi psg W BapuanuoHHas KpuBad. Hopma peakumun npusHaka. KonndecTBeHHbIE U
KaueCTBEHHBIC TTPU3HAKU U UX HOpMa peakinu. CBoiicTBa MOIU(DUKAITMOHHON H3MEHYNBOCTH.

HacnenacTBenHas, wiaM TeHOTHNHMYECKas, W3MEHUYMBOCTh. KOMOWHATHBHAs HW3MEHYUBOCTD.
Meiio3 1 IOIOBOI TPOIECC — OCHOBA KOMOMHATUBHON M3MEHYUBOCTH. MyTallMOHHAs] H3MEHUYUBOCTbD.
Knaccudukanus wmyranuii: TeHHbIe, XPOMOCOMHBIE, T€HOMHBbIe. YacToTa W NPUYMHBI MYTaIllHid.
Myrarennbie (akTopbl. 3aKOH TOMOJIOTMYECKUX PsIOB B HaciencTBeHHOW u3MeHunBoctd H. U.
Basuiosa.

BuesigepHast HacIeICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka wuenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METO/AbI TE€HETHKH YEJIOBEKa:
reHeaqorndeckuii, OJIM3HEOBbIH, IUTOr€HETUYECKUI, OMOXUMUYECKUHN, MOJIEKYIISIPHO-TE€HETUYECKHI.



CoBpeMEHHOE OIpeeTeHNue IT'eHOTUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHKME, TEHOTHUIIMPOBAHKUE, B TOM
yuciae ¢ nomompbio ITIIP-anammu3a. HacnencrBenHble 3a00JI€BaHUS 4YEJIOBEKA: T€HHBbIE OOJIE3HU,
0OJIe3HN C HACJICICTBEHHOW NPEIPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE 0oje3Hu. CoMaThdeckue u
reHepaTuBHble MyTaluu. CTBOJIOBbIe KJIeTKU. [IpuHIMIBI 370poBOro 00pa3a KU3HU, AUATHOCTUKH,
npoQUIAKTUKA M JICUEHUS TEeHeTHYeCKHX Ooyie3Hei. MenuKo-TeHeTHYecKoe KOHCYJIbTHPOBAHUE.
3HaueHUEe MEAWIIMHCKOW TEHETHKH B TPEIOTBPAICHUM M JICYCHHH TE€HETHYECKHX 3a00JieBaHUN
YEJI0BEKA.

JdemoHcTpaumuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. nge ®puz, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. M. BaBuios.

Tabmuubl U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE W €ro LHUTOIEHETHYECKass OCHOBay,
«3aKOH pacHICTJICHUS! U €ro HUTOTeHETHYeCKas OCHOBa», «3aKOH YHCTOTHI ramer», «JurubpuaHoe
ckpemuBanue»,  «lluTomormueckre  OCHOBBI ~ JUTHOPUAHOTO  CKpellMBaHUA»,  «Meilo3y,
«B3anMoIeliCTBHE aJUICIIbHBIX T€HOBY», «l €HETHYECKUE KapThl PACTCHUM, KMBOTHBIX U YEIIOBEKAY,
«"eneruka mosa», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CIEIJIEHHOTO C MOoJjoM», «KapuoTHIIbl YeoBeKa
U )KMBOTHBIX», «Buabl n3MeHYMBOCTHY, «MoaudukannoHHas H3MEHYUBOCThY, «HacnenoBanue pesyc-
dakropay, «'eHeTuka rpymni KpoBu», «MyTallMOHHAsS U3MEHYHUBOCTHY.

ObopynoBanue: Mojaenu-anmmukanun — «MoHoruOpugHOe  cKpemmBaHue», «HemonHoe
noMuHUpoBaHueY», «luruOpuaHoe ckpemuBanuey, <«llepekpéct XpomMocoM», MHKPOCKON U
Mukpormnpenapar «/Ipozodunay (Hopma, myTanuu GopMbl KpPbUIbEB U OKpPAcKH Tena), repbapuii «I opox
MMOCEBHOM».

JlaGopaTopHble U IpaKTHYeCKUE PadoThI:

JlabopatopHas pabora Ne 5. «M3ydenuwe pe3yiabTaTOB MOHOTHOPHUIHOTO U AUTHUOPUAHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIpENapaTax.

Jlaboparopuass pabora Ne 6. «M3ydeHne MOAM(PHUKAMOHHON H3MEHYHUBOCTH, IMOCTPOCHHE
BAPUALIMOHHOTO Ps1a U BAPUALIMOHHON KPUBOI».

JlabopaTtopHas padota Ne 7. «AHanu3 myTaruii y 1po30Quibl Ha TOTOBBIX MUKpPOIIpenapaTax.

[TpakTuueckas pabota Ne 2. «CocTaBneHue 1 aHaIN3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesexkuusi opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M TPOIECC. 3apOKJICHUE CENEeKIMU U JoMectukanus. Yuenue H. U.
BaBuioBa o0 1eHTpax NPOUCXOXKICHHUS ¥ MHOTooOpasus KyJbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXO0KICHHS IOMAlTHUX )KUBOTHBIX. COpT, OO, IITaMM.

CoBpeMeHHbIE METOMBI CeleKIUU. MaccoBbIii W HMHIWBUIYalIbHBIH OTOOPBI B CEJCKIUU
pacteHuii u SKMBOTHBIX. OIlleHKa JKCTephepa. BIM3KOPOACTBEHHOE CKpENIMBAaHWE — HHOPWIWHT.
Uucras nmuaus. CkpenuBaHue YUCTHIX JMHHUHA. ['eTeposuc, wnu rulpuanas cwia. HepomacTtBenHoe
CKpemuBanue — ayropuaunr. Otnanénnas rudpunuzanus u e€ ycnexu. ICKyCCTBEHHBI MyTareHes u
MOJIy4eHHUE MOTUIIIONI0B. JlOCTHKEHNS CENEKINH PACTEHNUN, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHosoruss Kak oOTpaciib NPOM3BOJACTBA. ['€HHas WHXKEHEpUs. OTamnbl CO3JAHUS
pexomOunanTHOM JIHK 1 TpaHcrenusix opranusmoB. Knetounas unxxenepus. Kiuetounbie KyabTyphl.
MukpoKIOHaIbHOE Pa3MHOKEHUE pacTeHuM. KiionupoBanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHU3MOB. JKOJOTHYECKHE U dTHYecKue mnpodnembl. [MO — reHeTndecku
MOAU(UIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. NBaHos.

Tabmuiel u cxeMbl: kapTa «LIeHTpBI TPOUCXOKACHUS K MHOTOOOpa3Hsi KyJIbTYPHBIX PACTCHHI,
«ITopoapl AOMANIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHi», «OTaan€HHas TUOpuan3aIus»,



«Pabotel akagemuka M. @. MBanosay, «llonummonnus», «O0bEKTE OMOTEXHONIOTHHY, «KiieTouHbIe
KYyJbTYpbI U KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U MEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBaHue: MyJISKH IJI0JI0B U KOPHEIUIOA0OB AUKHUX (POPM M KYJIBTYPHBIX COPTOB PACTEHHIA,
repbapuii «CeabCKOX03HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

Okckypcusi «OCHOBHBIE METOABI M JIOCTHKEHHUS CEJIEKIMM PACTEHUH W SKUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epMy, COPTOUCHBITATENbHBIA YYacTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».

11 KUIIACC

Tema 1. IBosronMOHHAsA 0HOJIOTHS.

[TpeanocslIku BO3ZHUKHOBEHUS 3BOJIIOLMOHHONW TEOpUH. DBOJIOLUOHHAS TEOpUsS U €€ MECTO B
O6uonoruu. BrusiHue SBOTIONMOHHON TEOPUU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CuzerenbcTBa 3BomonuU. [laneoHTomornyeckue: Mocie0BaTeNbHOCTh IMOSIBJICHUS BHUJIOB B
[AJICOHTOJIOTUYECKOM JIeTonuCH, nepexoinbie Gopmbl. buoreorpapuueckue: cXOACTBO U pa3iuyuue
dayH u G0p MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA M Pa3iIu4usi SMOPHOHOB pA3HBIX BHJIOB TTO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE, PYJUMEHTApHbIE OpPTraHbl, ATABU3MBbI.
MonekynsipHO-OMOXHMHUYECKHE:  CXOJCTBO  MEXAaHHM3MOB  HACJIEJICTBEHHOCTH U OCHOBHBIX
METa0O0IMUECKUX MyTel y BCeX OpraH13MOB.

OpomtonmonHasa Teopus Y. JlapBuna. IIpeanocbulki BOZHUKHOBEHHUS JapBUHU3MA. [[Buxkyliue
CWJIBI ABOJIIOLIMM BUAOB 1O JlapBUHY (M30BITOYHOE PA3MHOXKEHUE IPU OIPaHUYEHHOCTH PECYPCOB,
HeolpeaeéHHast U3MEHYUBOCTb, 60pb0a 3a CyILeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunternyeckas teopus 3Boonun (CTI) u e€ 0CHOBHBIE IOJO0KEHUS.

MuxkposBomtonus. [lonynanusa kak elMHUIA BUAA U IBOJIIOLIUU.

JBuxymue cunbl ((akTopbl) HBOJMIOLUMM BUAOB B IpHpoAe. MyTallMOHHBIM mponecc Hu
KOMOWHATHBHAs U3MEHUUBOCTD. [lonynsunoHHbIe BOJHBI U ipeld renoB. M3omsuus 1 Murparus.

EcrecTBenHblIi 0T00p — Hanpassonmil Gpakrop 3Boronuu. @opMel €CTECTBEHHOT'O 0TOOPA.

[Tprcrioco0neHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bojtouuu. [Ipumepsl mpucnocoOiieHuit y
OpraHu3MoB. ApoMOp(O3bl U UAN0AAANITALIUH.

Bung wu BupooOpazoBanue. Kpurepun Buzma. OcHOBHBIE (QOpPMBI  BHI00Opa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKoe.

MakposBomtonusi. DopMbl  3BOJIOLUMHU:  (QUIIETHYECKAsl, JAUBEPreHTHas, KOHBEpPIeHTHas,
napasuienpHas. HeoOpaTuMocCTh 3BOMTIOIHH.

ITpoucxoxzaeHue OT HeCNELMAIU3UPOBAHHBIX NpenkoB. [Iporpeccupyromas crnenuanu3anus.
AnantuBHas pajuanysl.

JdemoHcTpaumuu:

[Toprpetsr: K. JIunnei, XK. b. Jlamapk, Y. [Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mromnep, A. H. CeBeprios.

Tabmuubl u cxembl: «Pa3BUTHE OPraHMYECKOro Mupa Ha 3emie», «3apOoJbIIIM MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «PopMbel O0pbObI 3a cyilecTBOBaHUE», «EcTecTBEeHHBIH OTOODPY,
«MHorooOpa3ue copToB pacreHuit», «MHorooOpa3ue mNOpPoOJ JKUBOTHBIXY», «llomymsium,
«MyTalMoHHas HW3MEHYUBOCTb», «Apomopdosb», «Mnuoamantamumn», «OOmas JereHepanus»,
«/IBmxymue cuibl 3Bodtonun», «Kapra-cxema mapmipyra nyremectsuss Y. Jlapsunay», «bopnOa 3a



cymecTtBoBaHue», «lIpucnocobieHHocTh opranusmoBy», «l'eorpaduueckoe BUA00Opa30OBaHUEY,
«DKOJIOTHUECKOE BU000PAa30BaHUEY.

O6opynoBaHue: KOJIICKIUS HACEKOMBIX C Pa3jIMYHBIMH THIIAMHA OKPAcKd, HabOp IUIONOB W
ceMsiH, KoJutekius «[Ipumepsl 3alIUTHBIX MNPUCHOCOOJIEHUN Yy >KUBOTHBIX», Mojeidb «OCHOBHbBIE
HAIpPaBIICHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

Buoreorpaduyeckas kapra mupa, KOJUieKus «PopMbl COXPAaHHOCTH UCKOMAEMBIX )KUBOTHBIX H
pacteHui», Mojaenb ammmkanus «llepekpéct xpomocom», BiaxHble npenaparbl «Pa3Butue
HacekoMmoro», «Pa3BuTue nArymku», Mukpomnpenapatr «Jlpozoduna» (Hopma, MyTauuu (QOpMbI
KPBUIBEB U OKPACKU TEJa).

JlabopaTopHblie U NpaKkTHYeCKHe PadoThI:

JlaGopatopnas padorta Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Jlaboparopnas pabota Ne 2. «Onucanue npucnoco0JIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO
XapaxkTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuHbIe MpeiCTaBICHUS O 3apOKI€HUH KU3HU. HayuHble runore3sl BO3HUKHOBEHUS JKU3HU
Ha 3emsie: abuoreHe3 W MaHcIepMus. XUMHUYECKas HBOJIONMS. AOMOTEHHBIA CHHTE3 OPraHUYEeCKHX
BELLIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKICHHE XUMHUYECKOH 3BOJIIOLMU.
Havanbhble sTansl Ouonoruueckoit spomtonuu. ['mnoreza PHK-mupa. @opmupoBanrne meMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IpOTOKJIETKH. I[lepBble KieTku M uX H3Bojtouusd. PopMupoBaHue
OCHOBHBIX I'PYII )KMBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emiie 1o 3pam U nepuojaaM. Karapxei. Apxeiickas U npoTepo30McKas 3pbl.
[Taneo3oiickas 2pa u e€ TmEpUOAbl: KEMOPHHCKHM, OPIOBUKCKHH, CHIYPUNUCKHM, JIEBOHCKHUH,
KAMEHHOYTOJIbHBIM, IEPMCKHUH.

Me3o30lickas 3pa U €€ eEPUobl: TPUACOBBIN, FOPCKUN, METOBOM.

KaitHo3oiickas 3pa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBIN, AHTPOIIOTEHOBBII.

XapakTepucTuka KiIuMaTa M Te0oJOrudeckux ImpoueccoB. OCHOBHBIE ATambl 3BOJIOLUU
PacCTUTENBLHOTO M >KMBOTHOrO MHpa. ApomMop¢o3bl Yy pacTeHuid U *KUBOTHBIX. [losiBiIeHMe, pacuBeT U
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro MHUpPa Kak OTpaxeHue 3Boirouuu. OCHOBHBIE CHCTEMAaTHYECKHE
TpyHIbl OPTaHU3MOB.

OBoronus 4enoBeka. AHTPONOJOrusl Kak Hayka. Pa3BuTue mpencTaBieHUi 0 MPOUCXO0XKIEHUU
4esoBeKa. Meroabl u3ydeHus aHTpornoreHesa. CXOACTBa M Pa3IMyMsl YEIOBEKA M KUBOTHBIX.
CucremaTn4eckoe MOJI0KEHUE YEIOBEKa.

JBuxymue cuibl (pakTopbl) aHTpororeHe3za. HacneacTBeHHass H3MEHUMBOCTh M €CTECTBEHHBIN
ot0op. O01ecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUM Tpy/a, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaIUU ¥ BETBH JBOJIIOLMH YEIOBEKA: aBCTPAIONUTEKH, YenoBek ymenslil, Yenosek
NpAMOXOIAIIMK, YeloBeKk HeaHaepTalbCKkuid, YenoBek pa3zyMHbIM. HaXxoaku MCKOIaemMbIX OCTATKOB,
BpeMs CYIIECTBOBaHUs, 00JIACTh pacipoCcTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

Yenoseueckne packl. OCHOBHBIC OONBIIHE pachl: €BPONEOWIHAs (€Bpa3Wiickas), HErpo-
aBCTpaJIOU IHAS (3KBaTopuUanbHas), MOHT'0JIOM/IHAS (a3maTcko-aMepHKaHCKas). Yeprel
NPUCIIOCOOJICHHOCTH TpPEACTAaBUTENCH YeIOBEUECKUX pac K YCJIOBHUSM CYIECTBOBaHUSA. EIMHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

IToptpetsr: @. Peau, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

TaGnuubl u cxemsl: «Bo3HukHOBeHHE COITHEUHON cHCTEeMbl», «Pa3BUTHE OPraHMYECKOTO MUPaAy,
«PacturenbHas kieTka», «KuBoTHas kietkay, «[Ipokapuotnueckast kierka», «CoBpeMeHHas cucreMa



OpraHUYeCcKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YepT CTPOCHHS YeJOBEeKa M YelIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJIOTMYECKUX HAXOJOK IMPEIKOB COBPEMEHHOTO YEIIOBEKay,
«/IpeBHelimue moan», «pesHue moan», «IlepBele cOBpeMeHHBIE JII0AN», «HenoBedyeckue pach».

O6opynoBanue:  Mmymspku — «[Ipoucxoknenue — yenoBeka»  (OIOCTBI  aBCTpPAJIONUTEKA,
MUTEKAaHTPONa, HEaHAEpTalblla, KPOMAaHbOHIA), CIENKH WIM H300paKEHUS KaMEHHBIX OpYAUid
NEpBOOBITHOTO 4YEJIOBeKa (KaMHU-YOMIEPHl, pyOmia, ckpebsia), TeoXpOHOJIOTHYecKas Tabiuia,
KoJuteK1usa «®opMbl COXPaHHOCTH UCKOIIAEMBIX KMUBOTHBIX M PACTEHUID.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[TpakTtnueckas pabora Ne 1. «M3yueHHWe HMCKOMAaEeMbIX OCTAaTKOB PACTCHUH M JKUBOTHBIX B
KOJUIEKLIASAX .

OKCKypcusi «IBOJIOLMS OpPraHM4Yeckoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeIUECKUI MY3€Hl).

Tema 3. Opranusmbl H OKpPY:Kalolas cpeaa.

OKojorusi Kak Hayka. 3ajjaud M paszeibl SKOJIOrMH. MeToapl SKOJIOrMUECKUX HCCIEA0BaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHus OpraHU3MOB: BOJHAs, Ha3eMHO-BO3AYLIHAs, MOYBEHHAs,
BHYTPHUOPraHU3MEHHAsI.

Oxkonorudeckue (akropel. Knaccudukamus dKoiormueckux —(BakTopoB: aOMOTHUYECKHE,
OMOTHYECKUE U aHTpOIIOreHHbIe. JlelicTBHE IKOJIOTMYECKUX (aKTOPOB HAa OPraHU3MBI.

AlGuotuueckue (pakTOphl: CBET, TeMIiepaTypa, BiakHOCTb. DoTonepuonusm. Ilpucnocobienus
OpPraHU3MOB K JICUCTBUIO abnMoTHYecKuX (pakTopoB. buonoruueckue puTmel.

buotnyeckue QaxTopsl. Buapl OMOTHYECKHMX B3aUMOJCHCTBUI: KOHKYPEHIIHS, XUIIHUYECTBO,
cumbuo3 u ero Qopmel. [lapasutusm, Koomepamusi, MyTyalau3M, KOMMEHCAIH3M (KBapTHPAHCTBO,
HAXJICOHMUYECTBO). AMEHCanu3M, HeHTpanu3M. 3HauyeHHe OHOTHYECKHX B3aUMOJEHCTBUIN AJis
CYIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTePUCTUKH  nomyiasiuu. OCHOBHBIE — IMOKa3aTeld  MOMYJSALUU:
YHUCIIEHHOCTb, MJIOTHOCTb, POKJAEMOCTh, CMEPTHOCTb, MPUPOCT, MUTpalus. JuHaMuKka YHCIEHHOCTH
MOIYJISIIMY U €€ PEryJsIusl.

JleMoHCTpanum:

[Toptpetsr: A. 'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuupl 1 cxembl: kKapta «lIpuponnsie 30HBI 3emun», «Cpeabl OOMTaHUS OPTraHU3MOBY,
«Doronepuoausm», «llonmynsaunny», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYISIUN UH(PY30pUU-
Tyenskn», «Ilumesblie nenm.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

Jlabopatopnast padora Ne 3. «Mopdonorudeckue OCOOCHHOCTH PACTEHMM M3 Pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTtuueckas padota Ne 2. «[loacuéT MIOTHOCTH MOMYJISIUA PA3HBIX BUOB PACTCHUI.

Tema 4. Coo01ecTBa U IK0JI0THYeCKHEe CHCTEMBbI.

Coo01ecTBO OpraHu3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUIOBasi, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuienas). Bunpl-nomuHanTel. CBs3M B OHOIIEHO3E.

Okosnorudyeckue cucrembl (3kocuctemsbl). Ilonstne 00 »3KocucteMe U OUOTrEOlEHO3E.
QOYHKIMOHAIbHbIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOAYLEHThI, KOHCYMEHTHI, penyleHTsl. Kpyrosopor
BEIIIECTB M MOTOK PHEPruM B sKocucTeme. Tpoduueckue (MHIEBbIE) YPOBHU dKOCHCTEMBI. [InieBbie
nenu M cetd. OCHOBHBIE TIOKa3aTeNIM 3KOCHCTEMBI: Ouomacca, NPOIYKIHA. OKOJIOTHYECKUE



NUPaMUIBI:  TPOAYKLUHH, YHCIEHHOCTH, Ouomaccel. CBoilcTBa 3KOCHCTEM:  YCTOWYHBOCTb,
camoperyisnus, passutue. Cykueccus.

[IpuposnHblE SKOCHUCTEMBI. OJKOCHUCTEMBI 03€p M pPEK. OKOCUCTEMA XBOMHOIO WJIHU
HIMPOKOJINCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE IKOCHCTEMBI. ATPOIKOCUCTEMBL. YpOoskocucTeMmbl. buonornueckoe u
XO035ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢akrop ycroitumBocTH sKocucteM. CoxpaHeHHe OHOJOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

Yuenue B. U. Bepuanckoro o 6uocdepe. I'panuiipl, coctaB U cTpykrypa omocdepsl. XKXupoe
BemiecTBO U ero gpynakuuu. OcoOeHHOCTH OHOC(Ephl Kak TII00aTbHOM IKOCHCTEMEBI. [[nHamMudeckoe
paBHOBecHE U 00paTHas CBs3b B Onocdepe.

KpyroBopotsl BemiectB U OHOr€OXMMHYECKHE ILMKJIBI AJIEMEHTOB (yrjiepoja, as3oTa).
3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Omochepe 3emiin. AHTPOINOTeHHBIE W3MEHEHUs B Ouocdepe. ['mobanmbHBIC
9KOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHr€e NpUpOasl W uenoBeuecTBa. CoxpaHeHue OHOpazHOOOpas3usi Kak OCHOBA
ycroiunBocTu Omoceprl. OcHOBa pPallMOHAIBHOTO YIPaBICHUs] MPUPOJHBIMU pECypcaMH M HX
UCIOJIb30BaHue. JlocTukeHust OMONIOruK U OXpaHa MIPUPO/IBIL.

JdemMoHcTpaumMu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuer u cxembl: «[lumessie nenu», «buorneHo3: cocraB U CTpykTypay, «lIpupoansie
coob1ecTBay, «Llenu nuranus», «Jkonornyeckas nupamuaay, «buocdepa u yenosex», «Jxocucrema
HIMPOKOJINCTBEHHOTO Jieca», «IJKOCUCTEMa XBOMHOro Jjeca», «buoueHo3 BogoéMay», «ArpoLeHO03»,
«[IpumepHbIE aHTPONOTCHHBIE BO3ACUCTBUS Ha TPUPONY», «BakHeHIne HCTOUYHUKH 3arpsi3HEHUs
BO3[lyXxa W TPYHTOBBIX BOjA», «llouBa — BaxHeilmas cocraBistomas Ouochepsr», «DakToOpsl
nerpaganuu 1mouBy, «llapHukoBeii 3¢ dexr», «DakTopbl PagHOaKTUBHOTO 3arpsi3HEHHsT OHoCheps»,
«Obmas crpykrypa Ouocheprr», «Pacmpoctpanenue xuzHu B Ouochepe», «O30HOBBIM 3KpaH
6uochepr», «Kpyrosoport yrieposaa B 6uochepe», «KpyroBopot azotra B Ipupoze».

Ob6opynoBanue: Mojenb-anmukanus «Tunuyaeie OuoueHo3b», TepOapuil «PacturenbHbIE
coob1ecTBay», komiekuuu «buoleno3», «Bpennreny BaKHEHIINX CEIbCKOXO3SIMCTBEHHBIX KYIbTYpPY,
repOapuy ¥ KOJUICKIIUU PACTEHUI W KUBOTHBIX, PUHAJICKAIINE K PA3HBIM YKOJIOTHYECKUM TPYIIaM
onHoro Buaa, Kpacnas kaura Poccuiickoit deneparyn, n300paskeHust OXpaHIeMbIX BUI0B PAaCTCHUN U
KUBOTHBIX.

[UIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTMHU HA
BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA30OBAHU A

Cormacho ®I'OC COO, ycraHaBiaMBalOTCA TpeOOBaHUS K  pe3yibTaTaM  OCBOEHUS
0o0y4JaroluMuUCsl MPOTrpamMM CpelHero oO0IIero o0pa3oBaHUS: JIMYHOCTHBIM, METANpPEAMETHBIM H
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pe3yJabTaTOB OCBOECHMS npeaMera «bHonorus» BbIAEIECHBI
CJICAYIOIINE COCTABISIONINE: OCO3HAHNE 00YUAIOUIMMHUCS POCCUICKON TPaXK1aHCKOM MIEHTHYHOCTH —
TOTOBHOCTH K CAaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIPENEICHUIO, HAaIU4YUMe MOTUBALUM K
0o0y4eHHI0 OMOJIOTHUH, LIEJEHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HAa OCHOBE



KITIFOYEBBIX [[EHHOCTEH M UCTOPUYECKHX TPAIULUI pa3BUTHS OMOJIOTHMYECKOTrO 3HAHHWA, TOTOBHOCTH U
CIOCOOHOCTh OOYYaIOIIUXCs PYKOBOICTBOBATbCS B CBOCH NESATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMHU
YCTAaHOBKAMHM, NPUCYHIMMHU CHUCTEME OHOJIOTHUECKOro 00pa3oBaHUs, HAJIMYUE SKOJIOTUYECKOTO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUThH LIENTU U CTPOUTD KUIHECHHBIE TUIAHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOEHUS IpeameTa «buonorusy qocTuraroTcs B €IMHCTBE y4eOHOU U
BOCIIUTATEIbHOM  JEATEIBHOCTM B COOTBETCTBUM  C  TPAJAULMOHHBIMU  POCCUHCKUMH
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMM, IPUHATHIMH B
oOmiecTBe MpaBWJIaMH M HOPMaMu IOBEACHHUS U CIOCOOCTBYIOT MIpOIECcCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUSA M CaMOpAa3BUTHUA, pa3BUTUS BHYTPEHHEH IMO3ULIMM JIMYHOCTH, NATPUOTHU3MA,
YBaXEHUs K 3aKOHY M IIPaBONOPAJKY, YEIOBEKY Tpylda M CTapuieMy IIOKOJICHHUIO, B3aUMHOIO
YBa)KEHHsI, OEPEKHOTO OTHOIICHUS K KYIbTYPHOMY HACIEIUIO M TPAJUIMAM MHOTOHAIIMOHAIHLHOTO
Hapopa Poccuiickoit @enepanuu, NpUpoJIe U OKPYKaIOIICH cpee.

JIn4HOCTHBIE pe3yNnbTaThl OCBOCHMsI ydeOHOro mnpeamera «buojorus» IOMHKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYaIONIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MNO3UIMEH JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMi, MO3UTHUBHBIX BHYTPEHHMUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
ONbITa M ONbITA AEATEIBHOCTH B IPOLECCE pealu3allid OCHOBHBIX HAIpPABJICHUI BOCIUTATEIbHOMN
JIEeATEIIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCcKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTH TPAXKAAHCKOW MO3UIUU OO0YYArOMIerocss Kak akKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTH MHpPU CO3/JaHUHM Y4eOHBIX IPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEAeNsATh COOCTBEHHYIO MO3UIMIO0 MO OTHONICHHIO K SIBICHUSM COBPEMEHHOM
JKHU3HH U OOBSICHSTH €€,

YMEHHME YUUTHIBaThb B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aWMOJEWUCTBUS
Jrofielt ¢ pa3HbIMU YOEXKACHUSAMH, KYJIbTYPHBIMHU LIEHHOCTSIMHU U COLMAJIBHBIM TOJ0KEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B MpOIECCE COBMECTHOIO  BBINOJHEHHS  Y4eOHBIX,
ITO3HABATENIBHBIX M MCCIEN0BATEIBCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHIO OIIIOHEHTOB
pU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEP/KaHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPaXKTAHCKON MJICEHTUYHOCTH, TMAaTPUOTH3MA, YBAKEHHS K
CBOEMY Hapoly, YyBCTBa OTBETCTBEHHOCTH Iepell PoanHOM, TopoCTH 3a CBOM Kpaii, cBO0 Poauny,
CBOM SI3BIK U KYJIBTYPY, IPOILIOE U HACTOAILEE MHOIOHALMOHAILHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOUIECHWE K MPHUPOJHOMY HACJIEOUI0 U NMaMATHHUKAM MPHUPOJBI, JOCTHKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKIJIAJl POCCHUMCKMX Y4Y€HBIX B CTAHOBJIEHHE M DPAa3BUTHE OMOJIOTHUH,
MOHUMAaHMs 3HAYEeHUsI OMOJOTMH B IMO3HAHUU 3aKOHOB NPHPOJIBI, B AKHU3HH YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

uzaeiHas yoexaE€HHOCTb, TOTOBHOCTh K CIy)KE€HHUIO0 U 3amure OTeuecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE JYXOBHBIX LIECHHOCTEN POCCUNCKOr0O HAPOAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEJCHHUS;



CIIOCOOHOCThH OILIEHHMBATh CUTYallMI0 U MPUHMMATh OCO3HAHHBIE PEHICHMS, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM DPOJUTENSM, CO3/IaHHI0 CEMbM HAa OCHOBE OCO3HAHHOTO
MIPUHATUS LEHHOCTEH CEMEHHOM )KU3HU B COOTBETCTBUU C TPAIAULUIMHU HapoaoB Poccun;

4) 3cTeTUYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYAs SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MIOHUMAaHUE SMOIMOHAIBHOI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTb K CAMOBBIPQXXEHHUIO B PA3HBIX BHUJIaX HMCKYCCTBA, CTPEMJICHUE MPOSBISTH KauecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢u3uuyeckoro BocnuTanusi, GopMUPOBaAHMS KYJbTYPbl 310POBbSi U 3MOLUOHAIBHOIO
OJ1aronmoJryymsi:

NMOHMMAaHUE W peaju3aius 3J0pOBOro W 0Oe30macHOro oOpas3a >KH3HH (30pOBOE IMHTAHUE,
COOJIIOJICHHE TUTHEHMYECKUX TPaBWJI U HOPM, COQJAHCHUPOBAHHBIM PEXKUM 3aHATHM W OTIbIXA,
perynsapHas ¢pu3nuecKas aKTHBHOCTB), O€pPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
coOcTBEeHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 37I0POBBIO;

MOHUMaHWE LIEHHOCTU TMPaBUJ WHIUBUYAIBHOTO M KOJUIEKTUBHOTO O€30MAaCHOrO MOBEICHUS B
CUTYAIUIX, YTPOXKAIOUIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHME TOCIHEACTBHM M HENPHUSATHS BpPEOHBIX NPUBBIYEK (YHOTPEOJIEHHUS AaJIKOroJs,
HApKOTUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYly, OCO3HaHUE IIEHHOCTH MAaCTEPCTBA, TPYI0TIO0HE;

FOTOBHOCTh K AaKTHUBHOW JE€ATEIBbHOCTH TEXHOJOIMYECKOM M COLMAIBHOM HalpaBiI€HHOCTH,
CIIOCOOHOCTH MHUIIMMPOBATD, ITIAHUPOBATH U CAMOCTOSITENIBHO BBIMOIHSITH TAKYIO AESITETLHOCTD;

UHTEpEC K pasnmuyHbiM chepaM TpodeCcCHOHATBLHOW JEATEIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BBIOOP Oyaytieit mpodeccun 1 peaaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHbI;

TOTOBHOCTh U CIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) 3K0JI0TM4YEeCKOT0 BOCTIUTAHUSA:

HKOJIOTHYECKH 11eTIecO00pa3Hoe OTHOIIIEHUE K MPUPOJIe KaK UCTOUHHUKY >KM3HU Ha 3eMIie, OCHOBE
€€ CyIIECTBOBAaHMUS,

MOBBIIIICHHE YPOBHS JKOJIOTUYECKOW KyIbTYphl: TPUOOpPETEHHE OMbITa IJIAaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKarOLIEH Cpeibl;

OCO3HAHUE TJIO0AIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS;

CITOCOOHOCTh MCIOJIB30BaTh MPUOOpPETaeMble TIPU U3YyYEHUH OMOJIOTUM 3HAHUS M YMEHUS TPHU
pelIeHur MpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM TPUPOJIONOIB30BaHUEM (COOMIOIEHNE MPABHII
MOBEJICHUSI B MPUPOJE, HAMPABIECHHBIX HAa COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMAX, OXpaHy BHUJOB,
IKOCUCTEM, Orocdephl);

AKTUBHOE HEMpPUATHE JNEWCTBUM, MPUHOCAIIUX BpEN OKPYKAIOIIEW MPUPOJHOM Cpele, yMEHUe
MPOTHO3UPOBATh HEOIATONMPUSTHBIE SKOJOTHYECKUE TMOCIEICTBUS MPEANPUHUMACMBIX JCUCTBUN U
MpeaoTBpaliaTh Ux;

HaJU4he Pa3BUTOTO OSKOJOTUYECKOTO MBIIUICHHS, OKOJOTUYECKOW KYJIBTYphI, OIBITA
JESATETLHOCTH YKOJIOTHYECKOM HAMPaBICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI UMHU B TI0O3HABATEILHOM,
KOMMYHUKATUBHON M COLIUAIIbHON MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUYECKOU JEATEIBHOCTH
HKOJIOTUYECKON HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



Cc(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYK{ ¥ OOILECTBEHHOM NMPaKTHKH, OCHOBAHHOT'O HA JHAJIOTe KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B NOJUKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHUE SA3BIKOBOM M UHUTATENbCKOM KYJbTYPbl KakK CpPEICTBA B3aUMOJEHCTBUS
MEXY JIIOJIbMU U [TO3HAHUS MUPA;

NOHMMaHue crnenuu(uku OHONOTMM Kak HayKH, OCO3HaHHMA €€ poilu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAYYHOT'O MBIIUICHUS, CO3IaHUH IIEIOCTHOTO MPEICTaBIeHUs 00 OKPYKAoLeM MHUpe
KaKk O €JUHCTBE IPUPOAbI, YelloBeKa M OOIIecTBA, B MO3HAHUM INPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIsi COBPEMEHHOM IIMBUIN3AIMH: 00€CIICYeHUsI HOBOTO
YPOBHSI Ppa3BUTUS MEAWIUHBI, CO3JIaHHE TEPCIEKTUBHBIX OWOTEXHOJOTUH, CIOCOOHBIX peIIaTh
pecypcHble MpoOJIeMbl Pa3BUTHUA 4YEJIOBEYECTBA, IOMCKA IyTeH BbIXoJa M3 INI0OAIBHBIX
9KOJIOTUYECKUX MpobieM U oOecreueHHsl NepexoAa K YCTOHUMBOMY pa3BUTHIO, PaLMOHAIBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OWOJOTMYECKUX 3HAHWKA B LENAX MOBBIIICHUS OOMIeH
KyJbTYpbl, €CTECTBEHHO-Hay4yHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4acTu (yHKLIHOHAJIbHOMN
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OnoIoruu;

NOHMMAaHWE CYIIHOCTH METOAOB TIO3HAHUS, HCIHOJb3YeMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS aHAIM3a U OOBACHEHMS SIBIICHUM OKPYKAIOLIETO
MHUpa U IOPOMCXOIAIIMX B HEM MU3MEHEHUH, yMEHHUE JielaTh 0OOCHOBAaHHbBIC 3aKJIIOUEHHS Ha OCHOBE
HaY4HbIX ()aKTOB U UMEIOLIUXCS JIaHHBIX C I[EJIBI0 IOJIY4YEHUS JTOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIBHO UCIIOJIB30BaTh OMOJIOIMUYECKUE 3HAHUS AJIS pelleHus npolieM B
peabHBIX JKU3HEHHBIX CHTYalUsX;

OCO3HaHME IIEHHOCTH HAy4YHOM JESATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIATH NPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHAUBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTBH K HENPEPHIBHOMY 00PAa30BaHUIO U caMOOOPAa30BaHMIO, K aKTUBHOMY
MIOJTYYEHUIO HOBBIX 3HAHHH 1O OMOJIOTUN B COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenmeTHele pe3yiabTaThl OCBOEHHUS YydeOHoro mpeamera «buonorus» BKIIOYAIOT:
3HauMMble  JUIi  (OPMHUPOBAHHUA  MHUPOBO33PEHHUS  OOYYarOMIMXCS  MEXIUCHUIUIMHAPHBIE
(MexXnpenMeTHble) oOlIeHaYYHbIE MOHSTHS, OTPa)KaloUIUe 1IEOCTHOCTh HAyYHOW KapTUHBI MHUpa U
cneuu(uKy METOJOB MO3HAHUS, MHCHOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, 3HEprus,
SBJICHHE, MPOLECC, CUCTeMa, Hay4YHbIM (akT, MPUHLMUI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNe, HAOJI0/IEHUEe, W3MEpPEHUE, SKCIEPUMEHT M JIpYI'HX), YHUBEpCaJbHbIE YyueOHbIE
neiicTBus (IO3HaBaTeNbHbIE, KOMMYHUKATUBHbIE, PErYJISTUBHBIE), oOecneunBaroe GopMUpOBaHUE
(YHKIMOHAIBHONH TPAMOTHOCTH M  COLHUAIbHOW KOMIETEHIMH OO0Yy4YalolIuXcs, CIOCOOHOCTb
00yYaroImuxcsi MCHOJIb30BATh OCBOCHHBIE MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUA U
YHUBEpCaIbHBIC YICOHBIC JCHCTBUS B MO3HABATEIHFHON M COITMATBLHOM MPAKTHKE.

MetanpeameTHble pe3yiabTaThl OCBOEHUSI IPOrPaMMBbl CPEHETO OOIIEr0 00pa30BaHUS TOJIKHBI
OTpaXkaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:

caMoCTOSITeNIbHO ~ (OPMYJIMPOBAaTh M aKTyalU3WpoBaTh MpoOJjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;



UCTIOJIB30BaTh TIPU OCBOCHWUW 3HAHHWH MPHEMBI JIOTHYECKOTO MBINUICHUS (aHaIM3a, CUHTE3a,
CpaBHEHHUsI, KiIaccuukanuu, o000IIEHNS), PaCKPBIBATh CMBICT OMOJOTUYECKUX MOHATUN (BBIACISATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMH IMOHSATHSIMU);

OTIPENeNATh IEH ACATEIbHOCTH, 3a]aBasi apaMeTPbl U KPUTEPHH MX TIOCTH)KCHUS, COOTHOCHTD
pE3yJbTAThI ACITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TMTOHATHS Il 00bICHEHHS (DAKTOB U SBJICHUIN KUBOM MTPUPOIBI;

CTPOUTH JIOTHYECKHE PACCYXJCHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, 10 AHAJIOTHH), BBISBIISTH
3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B PACCMATPUBACMBIX SIBJICHUSX, (DOPMYyITUpOBaTh BBIBOABI M
3aKITIOYCHUS;

OPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JUIS NPEACTABICHUS CYIIECTBEHHBIX CBs3ed U
OTHOIICHWHA B H3Yy4aeMbIX OHOJOTHMYECKHMX OOBEKTaX, a TakXKe IMPOTUBOPEUYUH pPA3HOTO poJa,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHHKAX;

pa3pabaThiBaTh IUIAH PEIICHUsS MPOOJIEMBbI ¢ YYETOM aHaj M3a UMEIOIIUXCS MaTEePUATbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B JIESITEIHHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB IIEJISIM, OIICHUBAThH
PHCKH TOCIIC/ICTBUI IEATEIHbHOCTH,

KOODJMHUPOBATh M  BBINOJHATE PadOTy B  YCIOBUSIX pEAIBbHOrO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJIAJICTh HAaBBIKAMH Y4eOHO-HCCIICIOBATEIbCKOW W TIPOCKTHOM JEATEILHOCTH, HaBbIKAMH
paspeuieHuss TpoOIeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB
pelIeHus MPaKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3IMYHbIX METOAO0B TIO3HAHUS;

UCITIOJIB30BaTh PA3JIMYHbIC BUABI JCSITEIBHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHHUS, €ro
UHTEPIpETAINH, IPEOOPA30BAHHUIO M IPUMEHEHHIO B YUCOHBIX CUTYAIUSIX, B TOM YHCJIC IIPH CO3aHUU
y4eOHBIX U COIMATIBHBIX IPOCKTOB;

dbopMUPOBaTh HAy4YHBIA THIT MBINUICHHUS, BJIAJETh HAYYHOH TEPMHUHOJIOTHCH, KIFOYCBBIMH
MOHITUSIMHA U METOJIaMU;

CTaBUTh U (GOPMYyIUPOBAaTH COOCTBEHHBIE 3aJauyd B 00pa3oBaTeNbHOW JESATENBHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBS3HM M aKTYaJIM3UPOBATh 3a/lady, BBIIIBUTATh TUIIOTE3Y €&
pellleHus, HaXOAUTh apTyMEHTHI JJIs JJOKa3aTeNbCTBA CBOMX YTBEPXKICHHH, 3a/1aBaTh MapameTpbl U
KPUTEPUU PELICHHUS;

AHAJTM3MPOBATH MOJYYEHHBIC B XOJI€ PEIICHUS 337a4l Pe3yJbTaThl, KPUTHYECKH OIIEHWBATh MX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIISATh IIEJICHANpPABIEHHBIH IOUCK IEPeHOca CPeICTB U CHOCOOOB JIGHCTBHS B
poeCCHOHAIBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAHUS B MIO3HABATEIHHYIO M MMPAKTHUECKYIO 00IaCTH KU3HEACIATEITbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, MIPEAIaraTh OPUTrHHABHBIC MOAXOABl U PEUICHUS, CTABUTH MPOOIEMBI U
3aJ1auu, TOMYCKAIOIINeE allbTepHATHBHBIC PEIICHHUS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3NUYHBIX UCTOYHUKAX WH(POpMAIUU (TEKCTE YUeOHOTo OCOOUsI, HAyIHO-
MOMYJISIPHOM TUTEpaType, OMOJOTHIYECKHUX CIOBAPSX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,



B lHTEepHeTe), aHATN3UPOBaTh HHPOPMALIUIO PA3IMYHBIX BUIOB U (YOPM IIPEICTABICHUS, KPUTHUECKU
OLIGHUBATh €€ I0CTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

dopMynHupoBaTh 3ampoChl M MPHUMEHATh pas3IUYHBIE METOABl INPH TOUCKE H O0TOOpe
6uonornyeckoi MHGopMaIK, HEOOXOIUMOM /17151 BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HUCIOJB30BaHUS  MHGOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEPILEHCTBOBATH KYJIbTYPY aKTHUBHOTO UCIOJIB30BAHUS PA3TUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTUMANIbHYIO (DOPMY MpeICTaBlIeH s OMOJIOTHYECKON HHpOpMaLuu
(cxemsl, TpadUKu, THArpaMMBbl, TAOIHIIbI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4HbI S3bIK B KauecTBE CpeAcTBAa Ipu paboTe ¢ OHMOJIOrHYecKOi
uHpopManueil: MPUMEHATh XHUMHUYECKHEe, (U3NYECKHEe M MaTeMaTHYecKHe 3HAKW W CHUMBOIIBIL,
dopmynbl, abOpeBHAaTypy, HOMEHKIATYypy, HCIOJIB30BaTh M  IMPEoOpa3oBBIBATh  3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATJISAHOCTH;

BJIAJICTh HABbIKAMM PACIO3HABAaHU M 3aIUUThl MH(POpMaLUU, HUHPOPMALMOHHOW 0€301MacHOCTH
JMYHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHUKAILIMU BO BceX cdepax >KU3HM, aKTUBHO y4yacTBOBaTh B JIMAJIOre WIIU
JMICKYCCHH TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3hIBATh CYXKICHUS
OTHOCUTEJIbHO BBINIOJHEHUS IpeajgaraéMoil 3ajaud, Y4YUTHIBaTh MHTEPECHl M COIVIACOBAaHHOCTH
HO3ULMHI IPYTUX YYaCTHUKOB JUaiora UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpE/ICTBA OOLICHMS, MOHUMATh 3HAUYEHUE COLMAJIBHBIX 3HAKOB,
NPEINOCHIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTyallWd, yMETh CMST4aTh KOH(DIMKTHI U BECTH
NIEPETOBOPDL;

BJIAJICTh PA3JIMYHBIMU CHOCOOAMM OOIIEHHS M B3aUMOACHCTBUS, IOHUMATh HAaMEPEHMsI IPYTUX
Jqrofied, MpOSBIATH YBKUTEIBHOE OTHOIIEHHME K CcOOeCeIHUKY H B KOPPEKTHOH dopme
(GopMyIUpPOBATH CBOM BO3PAXKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOI TOUKY 3PEHHUS C UCTIOIb30BAaHUEM SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAs IeSITeIbHOCThD:

NOHUMaTh W MHCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJbHONH paboOThl NpHU
pelieHny OUoIornYeckoil mpodieMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHEHUS TPYNIIOBBIX (hOpM
B3aMMOJICHCTBYS IPU pEeLIEHUH yueOHO! 3a/1auH;

BBIOMpPAaTh TEMAaTHKy M METOJAbl COBMECTHBIX JAEHCTBHM ¢ y4y€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATD 1€ COBMECTHOM JI€ATEIIbHOCTH, OPTaHNU30BBIBATh M KOOPIMHUPOBATh JICHCTBHSA 110
€€ NOCTH)KECHMIO: COCTAaBJATH IUIAH JIEMCTBMM, pacHpeAcsATh POiIM C Yy4ETOM MHEHUN Y4aCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM palboThI;

OLIEHMBATh KayeCTBO CBOETO BKJIA/Ja M KaXJOTO y4YaCTHMKA KOMaHJbl B OOLIUI pe3yibTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OLEHWBATh WA C TO3WUIMH HOBHU3HBI, OPHUTHHAIHHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh MO3UTHUBHOE CTPATErMYECKOe MOBEJIEHHE B PA3IMYHBIX CUTYalUAX, MPOSIBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAJIBHBIMH PeryJissTUBHBIMH 1€l CTBHSIMU:

1) camoopranu3anmus:

UCIIOJIb30BaTh OMOJIOrMYECKHe 3HAHUS JUUIsl BBIABICHUS MPOOJIeM U X PEeIICHHs B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;



BbIOMpPAaTh Ha OCHOBE OMOJOIMUYECKUX 3HAHUHI II€JICBbIE M CMBICIOBBIE YCTAaHOBKHM B CBOMX
JEUCTBUSAX W IOCTYIIKaX II0 OTHOILIEHUIO K JXKMBOM IIPUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPY’KaIOIHUX;

CaMOCTOSITENILHO OCYILIECTBIIAThH [T03HABATENbHYIO JESTEIbHOCTD, BBIABIATH IPOOJIEMbI, CTABUTh
U GOopMyJIMpOBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHON AEATEIBHOCTH U JKU3HEHHBIX CUTYaLUsX;

CaMOCTOATENIPHO COCTaBJISATh IUIAaH PELICHUS IMpOoOJIeMbl € Y4ETOM MMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEAIIOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacIMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEANIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIGHUBATH MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIMPOKOM 3pyIUMIMM B Pa3HbIX OOJIACTIX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBAThb
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJAJI€Th HABBIKAMU IIO3HABATEIbHOM pEe(IEKCHUM KaK OCO3HAaHUS COBEPUIAEMBIX JIEHCTBUHA U
MBICIIUTEIBHBIX TPOIECCOB, UX PE3YyIbTaTOB U OCHOBAHWMU, MCIIOJIL30BATh MPHEMBI PEQIICKCUU IS
OLICHKH CHTYAaIllH, BBIOOPA BEPHOTO PEIICHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHWKEHHUIO;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJI0BeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpenmeTtHbie pe3ynbTaThl OocBoeHus mporpaMMmbl COO mo Ouonorun Ha 06a30BOM ypOBHE
BKIIIOUAIOT crienuduyeckue A ydeOHoro mpeamera «buonorus» HayudHble 3HAHUS, YMEHUS H
CIIOCOOBI JCHCTBHIA 10 OCBOCHHUIO, MHTEPIIPETAIIMHA U MTPEOOPA30OBAHHUIO 3HAHUH, BUJIBI JACSITEILHOCTH
10 TIOJTYYEHHUIO HOBOTO 3HAHMS U MMPUMECHCHHUIO 3HAHUN B PA3JIMUHBIX YYCOHBIX CHTYAIIHSIX, & TAKKE B
pealbHBIX KU3HEHHBIX CUTYAllUsIX, CBS3aHHBIX C Ouonorued. B mporpamme mpeaMeTHbIE Pe3yNbTaTh
MPEJICTaBJICHBI 10 TOJaM 00y4YeHHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpenmera «buonorusi» ¢ 10 kaacce HOMKHBI
OTpakaTh:

c(OPMUPOBAHHOCTh 3HAHMK O MECTE€ U pOJH OHOJOTHU B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA U
HAyYHOTO MHUPOBO33PEHUS, O BKIIAJIC POCCHUUCKUX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Ouosoruu, GyHKIIMOHATEHON TPaMOTHOCTH YEJIOBEKA JIUIS PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHE pAaCKpbhIBaTh COJEp)KaHWE OWOIIOTMYECKUX TEPMUHOB M TIOHATUN: JKU3HB, KIIETKa,
OpraHmu3M, MeTadonu3M (OOMEH BEIIECTB M MPEBpAICHHE YHEPTUHU), TOMEOCTa3 (CaMOPETYIISIHS),
YpOBHEBAsI OpraHU3aINs KUBBIX CHCTEM, CAMOBOCIIPOHU3BEACHHE (PEIPOTYKITUS), HACICICTBEHHOCTD,
U3MEHYUBOCTD, POCT M Pa3BHUTHE;



YMEHHE u3JlaraTb OHOJIOTHYECKHE TeopuH (KJIeTOYHas, XPOMOCOMHas, MYyTallMOHHas,
[EHTpaIbHas IoTMa MOJIEKyIsipHOW Ouonorun), 3akousl (I. Menugens, T. Moprana, H. U. BaBunosa)
U y4deHus (0 HEHTpax MHOrooOpasusi U MPOMCXOXKACHUS KynbTypHbIX pacteHuit H. . BaBuiosa),
OTIPEEIATh TPAHUIIbI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BJIa/IeTh METOJIJaMU HAYYHOI'O MO3HAHMs B OMOJIOTUU: HAOIIOACHHUE U OMMCAHUE KUBBIX
CHCTEM, TpPOLIECCOB U SBICHMI, OpPraHU3allsl M TPOBEJACHHE OHMOJIOTMYECKOTO HKCIEPUMEHTA,
BBIJIBIDKCHUE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXIY HCCICIYEeMBbIMU BEIMYMHAMH, OOBSICHCHHE
MOJIyUYEHHBIX PE3yJbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHATUHN, TEOPHH M 3aKOHOB, YMEHHUE JeNaTh
BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3y/IbTaTOB;

YMEHUE BBIACIATH CYIIECTBEHHbIE NPHU3HAKKM BUPYCOB, KIETOK MPOKAPUOT U ISYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHa BEIIECTB M
MpeBpalleHus] SHEPruu B KIETKe, (POTOCHHTE3a, IUIACTUYECKOTO W DHEPreTUYecKkoro oOMEeHa,
XEMOCHHTE3a, MMHTO03a, Meio3a, OIUIOJOTBOPEHHS, DPAa3MHOXKEHUS, WHAMBHAYAJbHOTO pPa3BUTHUS
opranusma (OHTOTEHE3);

YyMEHUE TPUMEHSATH IOJIyYEHHbIE 3HAaHUS JJs1 OOBIACHEHHS OHOJOTUYECKUX TMPOILIECCOB U
SBIICHUH, JUIsI TPUHSTUS NPAKTHUUYECKUX PEIICHUH B MOBCEAHEBHOW KU3HHM C LIETbI0 OOEcreueHus
0€30MacHOCTH CBOETO 37I0POBBSI M 3J0POBbSI OKPYXKAIOUIMX JIOACH, COOMIOACHHS] HOPM I'PaMOTHOTO
MOBEJICHUSI B OKPYXKAIOIIEW MPUPOJHON cpeae, MOHUMAaHUE HEOOXOIUMOCTH HCIIOIb30BAHMS
JTIOCTH>KCHUI COBPEMEHHOW OMOJIOTMH ¥ OMOTEXHOJIOTUHN JUIsl pallUOHATILHOTO MPUPOAOIIOIH30BAHNUS,

YMEHHE pellaTh dJIeMEHTapHble TeHEeTUYECKUE 3a7auid Ha MOHO- U JTUTHOPHUIHOE CKPEIIUBaHUE,
CIIETUIGHHOE HAcIeJ0BaHUE, COCTABJIATh CXEMbl MOHOTHMOPHIHOTO CKPEIIMBAHUSA Ul MpEeICKa3aHus
HACJIeI0BaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJIHATH JTA00PATOPHBIEC U MPAKTHYECKUE pabOThI, COONII0IATh MpaBmiia mpu padore ¢
yueOHBIM U JTa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKH OICHMBATh M HMHTEPHOPETUPOBATh HH(MOpMAIHMIO OHOJIOTHYECKOTO
COJIepKaHUs1, BKITIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpPeICTBa MacCOBOM
nH(popMaIu, HayYHO-TIOMYJISIPHBIE MaTepHUalIbl), STHYECKHUE aCIIEKThl COBPEMEHHBIX UCCIIEOBAaHUN B
Ounonoruu, MeIUIHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI, 0000111ass OUOIOTHYECKYIO
uH(}pOpMaIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOIH30BATh MOHATUWHBIN anmapar OuOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpenmera «buonorusi» 6 11 kaacce NOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHMM O MeCTE€ U pOJM OHOJOTHU B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KAapTUHBI MHUpa U
HAy4YHOTO MHUPOBO33pPEHHUSA, O BKJIAJE€ POCCHUUCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIIMOHAIBHON TPAaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pACKpbhIBaTh COJAEpKaHHE OWOJOTMYECKUX TEPMHHOB M TOHATUN: BUJ, MOMYJISIUS,
reHO(OH I, IBOIONHUSA, ABMKYIIHE CUIBI ((DaKTOpPBI) SBOJIONHH, MPUCIIOCOOJEHHOCTh OPraHU3MOB,
BHJ1000pa30BaHMe, HKOJOTHYECKHE (aKTOPbI, IKOCHCTEMA, MPOAYIEHTH, KOHCYMEHTHI, PEayICHTHI,
[[ENU MUTaHUs, YKOJIOTHYecKas mupaMua, OuoreoneHos, ouocdepa;

YMEHHE U3JIaraTh OMOJOTUYECKHe Teopuu (dBoroiMoHHas Teopust Y. JlapBuHa, CHHTeTUYECKas
TEOPHs DBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposbiieBoro cxoactBa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBieHudl u mnyrteid sBomoruu A. H. CeeprioBa, yuenus o Owmochepe B. H.
Bepnazackoro), onpeaensiTe TpaHUIIBI KX IPUMEHHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BIaJIeTh METOJIJaMU HAYYHOTO TIO3HAHMs B OMOJIOTUU: HAOIIOACHHUE U OMMCAaHUE KUBBIX
CUCTEM, IMpOLIECCOB U SBJICHWH, OpraHM3alus U MpPOBEJCHHE OHUOJIOIMYECKOro HKCIEPUMEHTA,



BBIJIBUKEHUE TUITOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXAY HCCIENIyeMbIMH BEIMYMHAMK, OOBbsSCHEHUE
MIOJIyUYEHHBIX PE3YJbTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX IOHATUMN, TEOPUM M 3aKOHOB, YMEHHUE JENaTh
BBIBOJIbl HA OCHOBAHUU IIOJyYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOCHHsSI OMOJIOTMYECKUX OOBEKTOB: BHUJOB,
HOMYJISLUM, MTPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOr€OL€HO30B U IKOCHUCTEM, OCOOEHHOCTH
IPOIIECCOB:  HACIEICTBEHHONM  W3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,  BHI000pa3oBaHus,
NpUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBHS DKOJIOTMYECKHX (DAaKTOpOB Ha OpraHU3Mbl, IEpEeHOCca
BEIIECTB M IIOTOKA SHEPIMH B 3KOCUCTEMAX, AHTPOIOICHHBIX W3MEHEHMH B 3KOCHUCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTa BELIECTB U OMOr€OXMMHUYECKHX IIUKIJIOB B Onocepe;

YMEHUE TPHUMEHATH IIOJIyYCHHBIC 3HAHUSA JJs OOBSCHEHHS OWOJIOTHUECKUX MPOIECCOB U
SBIICHUM, JUIS TPUHATHA MPAKTUYECKUX PEUICHUH B MOBCEIHEBHOM XHM3HM C IIENIBI0 00ECIeUYeHUs
0€30I1aCHOCTH CBOETO 3/J0POBbS U 3/10pPOBbSI OKPYXKAIOLIUX JIO/EH, COONI0EHUsT HOPM T'PaMOTHOTO
NOBEJCHUS B OKpY)Xarolled NpUpOAHOM cpene, MOHMMaHUE HEOOXOIUMOCTH HCIOJIb30BaHUS
JOCTH>KEHUH COBPEMEHHOM OMOJIOTHH ISl PAllMOHAIBHOTO MTPUPOIOIIONB30BAHHNS;

YMEHHUE peliaTh 3JEeMEHTapHbIe OMOJIOTUYECKHE 3a7au, COCTABIISTH CXEMBI IIEPEHOCA BEIIECTB
Y SHEPTUM B SIKOCUCTEMAX (LleNH MUTaHUsA);

YMEHUE BBINOJIHATH J1a00paTOpHbIE U MpakTHYECKUe paboThl, COOII0aTh MpaBuiia Ipu padore ¢
y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHME KPUTUYECKH OLIEHMBaTb M HMHTEPHOPETUPOBATH HH(OpMaLMIO OHOIOrMYECKOTo
COJIepKaHNUs, BKIIOYAOLIYIO IICEBOHAYYHbIC 3HAHUSI U3 PA3JIMUHBIX HCTOYHUKOB (CPEICTBA MacCOBOM
uHpOpMaLlMY, HAyYHO-IIOMYJIIpHbIE MaTepuaibl), paccMaTpuUBaTh IJOOAJbHBIE 3SKOJIOTHYECKHE
po0JIEMbl COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIC TUChbMEHHBIC U YCTHBIC COOOIICHHUS, 00001Iast OMOIIOTHYECKYIO
UH(OPMALIMIO U3 HECKOJIBKUX UCTOUHUKOB, 'PAMOTHO MCIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
bubmuoreka [{OK
. broorit kak Hayka 2 L 05 https://m.edsc]i).ru/7f410292
2 JKvBBIE cHCTEMBI M X OpraHu3aIus 1 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 0 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
bubnmoteka IHOK
4 KuzneneaTeIbHOCTD KIETKH 6 1 0 htt[6JS: / /(r)n .6e dS(I)_E)?‘u 176416292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U N3MEHUYHUBOCTD 8 15 bub6nmorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 0 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
bubnuotexa [JOK
8 Pesepaiioe Bpess 1 0 0 https://m.edsi.ru/7f410292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [IOK
! IBOIMOIMORHAT GHONOrHS d 1 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 05 Bbu6mmoteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Oprauusmsl ¥ OK aromas cpena 5 0 1 bubmmorexa [IOK
p pyraomas cpea https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 1 0 bubmmorexa [IOK
m https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2
> C3CPBHOC BpeMA 0 0 https://m.edsoo.ru/7f41cc74
BHIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 34 3 5

I[TPOTPAMME



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

ITOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC
Ne w/n Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoka Kourpoabsubie IIpakTuyeckue o0pasoBare/ibHbIE
Bcero H3y4YeHHus
padoTbI padoThbI pecypcbl
buonorus xak Hayka. CBolcTBa bubmuorexa [JOK
1 KHBOTO. YPOBHU OpraHU3aIHK 1 06.09.2023 https://m.edso0.ru/863e6122
’KUBOH MIPUPOJIBL. https://m.edso0.ru/863e632a
5 Bxo1HOM KOHTPOJIb 1 05 bu6mmoreka [IOK
13.09.2023  https://m.edso0.ru/863e6122
3 Heoprannueckue coequHeHus 1 bubnnorexa [JOK
KJIETKH. 20.09.2023 = https://m.edsoo.ru/863e674e
4 YriaeBoasl. JIMnuael. 1 bu6mmoreka [IOK
27.09.2023 = https://m.edso0.ru/863e6564
5 benxu. Ctpoenue 6enkoB. 1 bubnuoreka [IOK
04.10.2023  https://m.edso0.ru/863e6b72
Oynkuu 6enkoB. JlaboparopHas
6 pabora Nel «AKTUBHOCTH 1 05 bubnuoteka [JOK
(bepMeHTa KaTaiasbl B TKaHAX 11.10.2023  https://m.edsoo.ru/863e6b72
pacTeHHI U KUBOTHBIX)
7 HyxnenHoBbIE KHCTOTBL. 1 bubnnorexka [JOK
18.10.2023  https://m.edso0.ru/863e6870
8 AT® u npyrue opraHu4ecKue 1 bubmuorexa [IOK
COEIUHEHNS KIIETKHA 25.10.2023 | https://m.edsoo.ru/863e6d5¢c
9 Knerka — aneMeHTapHas equHUIa 1 bu6mmorexa [IOK
’KHBOTO. 08.11.2023  https://m.eds00.ru/863e6e88
10 [uromnna3ma. JlabopaTopHas 1
pabota Ne2 «Ilnazmonus u 15.11.2023



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

JIETIa3MOJIN3 B KJIIETKaX KOKUIIBI
JTyKa»

11

MemOpaHHBIE OpPTaHOUIBI KIIETKH.

0.5

bubmuorexa [JOK
https://m.edso0.ru/863e6ff0

22.11.2023 https://m.edso0.ru/863e716¢
Snpo. [IpokaproThl, SyKapUOTHI.
Jlaboparopnas padota Ne3
12 «CTpoeHue pacTUTEIbHOM, bubnnorexa [JOK
’KMBOTHOM, TPUOHOI 1 29.11.2023  https://m.edso0.ru/863e766¢
OakTepuaIbHON KIETOK IO/
MHUKPOCKOTIOM.
13 OOMeH BEIIECTB. bu6mmoreka [IOK
06.12.2023  https://m.edso0.ru/863e7c98
®dorocunres. [IpeoOpazoBanue
14 JHEPrUM CBETA ]f 3Hell::))rmo bubmorexa IOK
. 13.12.2023  https://m.edsoo.ru/863e7aae
XUMHUYECKUX CBSI3EH.
ObecnieueHne KIETOK YHEPrUueH 3a
CUET OKHUCIICHUSI OPTAaHHUUECKUX
15 BEILECTB 0€3 yqacfmi KHCIIOpO/JIa. 0.5 bubmorexa HOK
20.12.2023 = https://m.edsoo.ru/863e7dc4
buonorudeckoe okucnenue npu
Y4aCTUH KUCIOPOA.
16 KonTponbnas pabora 3a 1 bubnnorexka [JOK
MOJTYTOJIHE 27.12.2023 = https://m.eds00.ru/863e796e
17 I'enernueckas nHGoOpMaIus. bubnnorexka [JOK
VY neoenne THK. 10.01.2024  https://m.edsoo.ru/863e796e
18 Cunre3 PHK no marpune JTHK. bubnmoreka [JOK
['enernueckuii KoxI. 17.01.2024  https://m.eds00.ru/863e7540
19 buocunTe3 6enKOB. bu6mmoreka [IOK



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

24.01.2024 = https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

20 Perynsauus paboThl TEHOB Y bubmuorexa [IOK
MPOKAPHOT U 3YKAPHOT. 31.01.2024 = https://m.edso0.ru/863e7f4a
Bupycel — Hekiterounas popma

21 X(I/IEIZI/I Mepsi npo@nnafinin 0.5 bubmmorexa LIOK

. 07.02.2024  https://m.edso0.ru/863e81b6
BUPYCHBIX 3a00JIeBaHU.
99 I'ennas u kjeTOUYHAsT UHKEHEPHS. bubnnoreka [JOK
14.02.2024  https://m.edso0.ru/863e8436
93 becnonoe u 1oa0Boe pa3MHOKEHHE. bubnnorexa [JOK
21.02.2024 = https://m.edso0.ru/863e86f2
24 Jenenue kiaeTku. MuTos. bubmuorexa [JOK
28.02.2024 = https://m.edso0.ru/863e8878
Metio3. OGpa3oBaHu€ MOJIOBBIX

o5 KJIeTOK. OIII0I0TBOPEHHE. bubnuoreka [IOK
JIBOIHOE OIJIOZIOTBOPEHHE 06.03.2024  https://m.edsoo0.ru/863e89a4
LIBETKOBBIX PaCTEHUH.

26 3apobIlIeBOe pa3BUTHE 05 bubnuoteka [JOK
OpraHMU3MOB. 13.03.2024 = https://m.edso0.ru/863e8c60
[TocTamMOprOHaTBEHOE pa3BUTHE

27 OpF&HHSl\fOB. ﬂn(i)(l)epZHquOBKa Bubmiorexa LIOK

20.03.2024 = https://m.edso0.ru/863e8c60
KJIeToK. Onpenenenue noJja.
28 Passutue B3pocaoro opranusma. 05 bubmuorexa [IOK
03.04.2024  https://m.edso00.ru/863e8efe
MonorubpuaHoe ckpemuBanue. 1 u
29 2 3aK0HLII;\/IlelHnenﬂ.pF:{eTquCKas{ 0.5 bubmorexa HOK
10.04.2024  https://m.edsoo.ru/863e8efe
TEPMUHOJIOTUSI U CUMBOJIUKA.
30 ®denoTtumn u reHotu. Pemenue bu6mmoreka [IOK



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

FEHETHYECKUX 3a1a4. 17.04.2024  https://m.edsoo0.ru/863e8d78
JluruOpuHoe CKpeimuBaHue. 3aKoH
31 HE3aBHUCHMOI'0 HACJICAOBAHUS 1 94.04.2024
MIPU3HAKOB.
32 CrerUieHHOE HacJIeOBaHHE I'EHOB. 1 bu6mmoreka [IOK
PexomOuHaIws. 08.05.2024  https://m.eds00.ru/863e9214
33 I'ogoBast koHTpoOIbHASI padboTa 1 bubnnorexa [JOK
15.05.2024  https://m.edso0.ru/863e9214
4 | Kontammmmmn oo, | 1 Baamorera LIOK
My TALHOHHA H3MCHHHEOCTE 22.05.2024 = https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOT'PAMME



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

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontpoaeneie — IpaxTiiecikue H3y4eHusi o0pa3zoBaTeJbHbIC
padoThI padoTshI
pecypcsl
1 DBOJIIONHS U METOJIbI €€ U3y4eHUS 1 bubmorexa [JOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 IBOJIIOIIMU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 MirkpoopostioLs 1 https://m.edso0.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 HI;6op];T0pHI;ﬂ pabora JI\;Q 1 1 0.5 bubmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(}OIOrHuIecKOMy KPUTEPHIO»
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(aKTOpBI) SBOITIOIMH https://m.edsoo.ru/863e9da4
6 EctectBennslit oT60p 1 ero Gpopmbl 1 bubmmoreia LIOK
https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnnorexka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpPTaHUu3Ma U
€€ OTHOCUTEIBLHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bubnuorexa [JOK

MaKpO3BOJTHOIHNHN

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

HeoOpaTtumocTs 3BOIIONNN

Uctopus xu3nu Ha 3emiie U

10 N
METO/bI €€ U3yUECHUs
1 ['unoTre3sl MpOUCXOXKACHUS KU3HU bu6mmoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3eMIie 110 3pam bubmuorexa [IOK
12
U 1epuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
[IpaxTuueckas padora Ne 1 bubnnorexa [JOK
13 0.5
«/3yueHne UCKOMAaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUTCKIIUSX
CoBpeMeHHas cucTema bubnuotexa [JOK
14
OpPraHMYeCcKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKa bubmuorexa [JOK
(aaTpomorenes) https://m.edsoo.ru/863eac2c
16 JiBuoxymue cuibl (pakTopsl) bubnnoreka [JOK
aHTpPOTIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJIoBeKa
UYenoBeyeckue pacsl U MPUPOIHBIE bubnmoreka [JOK
18
aJanTannu YejIoBeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O600611eHIE 1O
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubmuoreka [JOK



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

(baxTopsl

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

AOGuoTtndeckue HakTophbI.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

bubmuorexa [JOK

22 PACTCHII 13 PASHBIX MECT 05 https://m.edso0.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)

bu6mmoreka [IOK

23 bromiieckie GaxTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiiun. [Ipaktudeckast pabora

24 Ne 2 «[Toncuér mioTHOCTH 0.5
TIOMYJISIIIAIA Pa3HbIX BUIOB
pacTeHuin»

o5 Coo0riecTBa OpraHu3MOB — bubnmnorexa [JOK
OuoLEeHO3 https://m.edso0.ru/863eb46a

26 DKOJIOTUYECKNE CUCTEMBI bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN

97 3KOCUCTEMBI. DKOJIOTUYECKHUE bubnmuorexa [JOK
nupamuibl. CBOMCTBA SKOCHUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 [TpupoHbIE S5KOCUCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI

30 buocdepa — riobanpHas bubnnorexka [JOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK



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

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

32 UYenoseuecTBo B Onochepe 3eMiaun 1

33 CocyiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTHYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






