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HOACHUTEJBHASA 3AIINCKA

[Ipu paszpaboTke mporpaMMmbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY JJIf
OTpeIeNICHHUs] TMOAXOAOB K (POPMUPOBAHUIO COJEPKAHUS Y4YeOHOro MpeaMeTa
«buonorusty  cocraBwiM: KoHUentyaiabHele mosokeHus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, COJep>KaHusi, pe3yJbTaToB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHHS 00 OOIIUX LEsIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEJIHEro
obmero obpasoBanus B Poccuiickoii denepanuu, a Takke TMOJOXKEHUS O
cnenuduke OMOIOTUH, €€ 3HAUEHUU B NTO3HAHUH KUBOU MPUPOIBI M 00ECIICeYeHUN
CYIIIECTBOBAHMS Ue€IOBEUECKOro oOmiecTBa. COrlacHO Ha3BaHHBIM TMOJOXKCHHSM,
OTIpe/IeIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O Ielax, o0 oOIen
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS W Pa3BUTHS OOYYAIOIIUXCA CpPEIACTBAMH
yaeOHoro mpeamera «buonmorus», ompenensier 00s3aTeNbHOE TMPEAMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pachpelesieHne [0 pas3ieiaaM Hu  Temaw,
PEKOMEHIyEMYIO TMOCJIeI0BATEILHOCTh M3YUEHHUsI YUYeOHOro MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEW 00yJarouXxcCs.

B mporpamMe 10 OHOIIOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHrus B (OPMHUPOBAHMH OCHOBHBIX BHJOB Y4eOHO-IO3HABaTEIbHOU
NEeATEeTbHOCTH/YUEOHBIX JEHCTBUNA OOYy4YaIOIMUXCS IO OCBOEHHUIO COJIEPKAHUS
OMOJOrNYECKOro 00pa3oOBaHMUs.

B nporpamme no 6uonorun (10—11 kxnaccel, 6a30BbIil YPOBEHB) peaii30BaH
NPUHIIMI TPEEMCTBEHHOCTH B HW3y4Y€HUM Owuosoruu, Onarogaps 4emy B He
MPOCMATPUBAETCS HANPABJICHHOCTh HA pPa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IICHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUYECKOTO MBIIICHUS, IPEICTABICHUA O 3J0POBOM
oOpa3e XKM3HM M OEpeX HbIM OTHOIIEHHMEM K OKpY>Karollel MNpUpOJHON cpeje.
[ToaTomMy Hapsiy ¢ M3ydeHHEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa W CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OWOJIOTHH YJEICHO BHUMAaHWE HCIIOJH30BAHUIO
MOJTYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM ISl PEIICHUS TTPUKJIAIHBIX 3a/1a4, B
TOM 4YHCIE: TMPO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OKpYXKaloIled NPUPOJHONW Cpele, aHaiausa
BJIMSTHUST XO3SUCTBEHHOW JEATETHHOCTH YEJIOBEKa Ha COCTOSIHME MPHUPOIHBIX H
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHIE BHUMAHHMSI K MTPUKIIATHOW HAIIPABICHHOCTH
yueOHoro mpenMera «buosiorus» MpoaUKTOBAHO HEOOXOIUMOCTBIO O0OeCIeUeHUs



YCIIOBUH ISl peIICHUsI OJJHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OHOJIOTHYECKOTO
oOpa3oBaHMsI, KOTOpas mpeAmnoiaraeT (QopMHUpoOBaHHE y  OOydarommxcs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JIUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTI'O0 MUPA.

buonorus Ha ypoBHe cpeaHero oOimero oOpa3oBaHMsI 3aHMMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMUpOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHpA, pacIIMpsieT U 0000mIaeT 3HaHUS O >KMBOM Mpupoae, eé
OTIIMYUTENIBHBIX IIPU3HAKaX — YPOBHEBOW OPraHM3allMd WM 3BOJIOLUHU, CO31AET
yCIOBUSL  JJI: TIO3HAHWS  3aKOHOB  KMBOM  HpHUpOAbl, (POpMHUpOBaHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HaBBIKOB 3JI0pOBOrO M 0Oe30macHoro odpasa
KU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOIO OTHOILIEHUS K >KMBOU MPHUPOIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TaKXKe JIJIsl PeLIEHHs] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  odmero oOpa3oBaHus,  COLUAIM3ALNU
oOyuvaronuxcs. M3ydyenne 6nonsoruu odecneynBaeT yciaoBHs Wi (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHUKAIlMOHHBIX W HMH(QOPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbI, CIIOCOOCTBYET HMHTErpaluyd OHWOJOTMYECKUX 3HAHUHU C
IPEJCTaBICHUAMU U3 APYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUH
u reorpapuu. Ha3BaHHble MOJOXKEHUS O MpeJHA3HAYEHWU Y4eOHOro IpeaMmeTa
«buonorus» COCTaBUIM OCHOBY I ONpEIEICHUs NOJAXOI0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COAEpKaHUsA, MPEACTABICHHONO B NPOrpaMme IO
OMOJIOTHH.

Ot60p comepxanus yueOHoro mpenmera «buosorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C MO3ULMHA KyJIbTYpOCOOOpa3HOro MOAX0Ad, B COOTBETCTBUU C
KOTOPBIM OO0yuaroIuecss JOJKHbI OCBOWTH 3HAHUS M YMEHUs, 3HAYMMBbIEC IS
dbopmupoBaHusl O0OIIEH KYJbTYphbl, ONPEACIAIONIUE aJCKBATHOE IOBEJCHUE
YeJIoBeKa B OKPYJKAIOIIEH NMPUPOJIHON cpeie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU U TPaKTHUECKo aesrenbHocTH. Oco0oe MecTo B ATOM CUCTEME 3HAHMI
3aHMMAIOT 3JIEMEHTHI COJIEPKAHUS, KOTOPbIE CITY>KAT OCHOBOM J11 (pOPMUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa W
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHU3alUH
OMOJIOrMYecKoro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cOAepX aHUs Y4eOHOro Marepuajga B MpOrpaMMe II0
OMOJIOTUM OCYIIECTBIEHO C YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENIbHBIX OCOOCHHOCTSIX KUBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHU3alMK U
HBOJIIOLIMU. B COOTBETCTBHHU € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEIYIOUINE COAEp/KaTeIbHble TUHUU: «buosorus kak Hayka. MeTo bl
Hay4yHOro mno3HaHus», «Kietka kak Ouonoruyeckas cucremay, «OpraHus3m Kak



Oounonornyeckas cuctemay, «CucteMa W MHOTOOOpasne OpPraHUYECKOTO MHPaY,
«IBOJIIOLUS KUBOU MTPUPOJIBI», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH.

Ilenp wm3yueHus yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOYy4YalOIMUMHCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOrO0 paHra M MpUOOpeTeHHe YyMEHUU
WCIIOJIB30BATh ATH 3HAHWS JUIA TPAMOTHBIX JEUCTBHN B OTHOIIEHWHW OOBEKTOB
YKUBOW MPUPOABI U PEUICHUS PA3JIMYHBIX )KU3HEHHBIX MPOOJIEM.

JoctikeHue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00eCcreunBaeTCs peIICHUEM CIIeYIOIUX 3a7a4:

OCBOCHHME OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, COyKallluX OCHOBOM
11 (OpMUPOBaHUS MPEICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHHE MUpPa, O
METO/IaX HAYYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM PA3HOr0 YPOBHSI OPTaHU3ALNH, BBIIAIOIIUXCSA OTKPBITUSAX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopmMupoBaHUe y OOYYaIOMIMXCS MO3HABATEIbHBIX, WHTEIUICKTYyalbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOIIECCE aHalu3a JaHHBIX O MyTAX Pa3BUTUA B
OMOJIOTUM HAYYHBIX B3IJISJIOB, UACH M TMOJIXOJOB K U3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE y oOOydarommxcsd oOmed KyJbTypbl, (YHKIHOHAIBHOU
IPAMOTHOCTH, PA3BUTUE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPY>KaIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHMN W OIbITA, MOJYYEHHBIX MpPH
H3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalIUXCSd YMEHUW WIUIIOCTPUPOBATh 3HAUCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUUYECKOW JEATEIBHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHI U arpoOUOTEXHOJIOTHiA;

BOCIUTAaHUE YOEXKIAEHHOCTU B BO3MOXKHOCTH TO3HAHHS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIFOACHUS STHUECKUX
HOPM IPU NPOBEJICHUN OMOJIOTUYECKHUX UCCIET0BAHNM;

OCO3HAHHME IIEHHOCTH OWOJOTMYECKUX 3HAHWM JJIsi TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHI, 1151 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOW JKU3HU IS
OLICHKU TOCJIEICTBUM CBOEU AEATENIBHOCTH MO OTHOIIEHUIO K OKPYKAIOIIEN Cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHUE U COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero o6miero o6paszoBanusi «buomorus», mzydaemass Ha
0a30BOM YpOBHE, SIBISICTCS O0S3aTEIbHBIM YUYEOHBIM MPEIMETOM, BXOJSIINM B
COCTaB MpeaMeTHOM 00nacTn « EcTecTBeHHO-HAYUHBIE PEIMETHI.



Jlist m3ydenust Ouoaoruu Ha 6a30BOM YPOBHE CPEIHETO O0Iero o0pa3oBaHus
orBoauTcs 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henemo), B 11 kmacce — 34
yaca (1 gac B Hezento).



COJEPKXAHUME OBYUYEHUA
10 KJTIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUUECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uiiocodueit, 3TUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

Meto/bl TO3HAHUS KUBOUM MPUPOABI (HAOII0ACHUE, SKCIEPUMEHT, OMUCAHUE,
U3MepeHue, KiIaccuPUKalus, MOJICTUPOBAHUE, CTaTHUCTUYECKas o0paboTka
JTAaHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konbsuos, Ixx. Yorcon u ®@. Kpuk.

Tabnuupl 1 cxeMbl: «MeTobl TO3HAHUS )KUBOW MPUPOJIBD.

JlaGopaTopHblie M NpakTH4YecKue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHue pa3IWYHBIX METOJOB IMPH
M3YUYECHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7ZKuBbie cucTEeMbI U X OPraHU3ALUA.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaudre
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AIMKA OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTHYECKUH ), OMOCEepHBIA.

JlemoHncTpanum:

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpraHU3AIMH
KUBOU IIPUPOIBI».

O6opynoBanue: mojenb Mojekyinsl JJHK.

Tema 3. XumMu4yecKuil COCTAB U CTPOEHUE KJIETKH.

XUMHAUYECKHN COCTAB KIIETKA. XHUMHUYECKHE 3JJIEMEHTBI: MAKPOIJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BemIeCTB B kieTke. [lommepxkanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u cTpoeHne 0€aKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOThI. AMUHOKUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJIEKYJibl (TIEpBUYHAsA, BTOpUYHAs, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHe CBoWcTBa OenkoB. buonornueckue
GbyHKUIMU OENKOB.



®depmenTel — Ouonormdyeckue Kartaimm3atopbl. CTpoenHue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas cneunpuyHocTth. KodepmenTsl. Butamusbl.
OT1nnunst epMEHTOB OT HEOPTaHUYECKUX KaTallu3aTOPOB.

YraeBoasl: MoHocaxapuabl  (TJOK03a, pubo3a u  JAe30Kcupubo3a),
aucaxapunpl - (caxaposa, JaKTo3a) M IMojucaxapuibl  (Kpaxmani, TJIMKOTEH,
HeJT003a). buonornueckue GyHKIIUHN yIiIEBOIOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuab, crepouabl. [uapoduasHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢yHkumn JunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KAK UCTOYHUKOB SHEPIHH.

Hykneunossie kucinotsl: JHK wu PHK. Hyxkneotuasl — MOHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHUH.

[{utonorus — Hayka o kieTke. Kiletounas Teopust — mpuMep B3aUMOIEUCTBUS
ujei 1 PaKkToB B HAYYHOM MO3HAHWU. METOIbI N3y4YEeHUsI KISTKH.

Knerka xak 1enoctHas >kuBasg cuctema. OOmMe MNpU3HAKUA KIIETOK:
3aMKHyTasi HapyHasi memOpana, moiyiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a OeliKa.

Tunsl KIETOK: 3yKapuoTHyeckas W npokapuorudeckas. OcoOEHHOCTH
CTPOEHMsI MpoKapuoThueckoil kierku. Kinerouynas crenka Oakrtepuii. CTpoeHue
IYKAPUOTUYECKON KIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KMUBOTHOW U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAs CTE€HKA, MIMKOKAJIHNKC, UX
dbynkuuu. [Tnazmaruueckas memOpana, e€ cBoicTBa u Gpynkmuu. [lutonnazma u eé
opraousibl. OgHomemOpannbie opranouasl kietku: OIIC, ammapar [Nombmxw,
IM30COMBI. [10yaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHAPHUH, IUIACTHUBIL.
[Ipoucxoxknenne MUTOXOHApHM W Tuiactuia. Bunel mnactun. HememOpaHHbIe
OpPraHoOU/bl KJIETKU: PUOOCOMBI, KIETOYHBIA UEHTpP, LUEHTPUOJHU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOWI0B KJIETKU. BrirroueHus.

Anpo — perynaropHslii HeHTp kieTku. CTpoeHue sapa: suepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcropT BEWIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. IlIsann, M. lllneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Hunarpammel:  «PacnpeneneHue XHMUYECKUMX JJIEMEHTOB B HEXKHUBOU
npupone», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOLEN.

Tabmuubr u cxembl: «llepuoamdeckas Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIEKyJIbl BOb, «bruocunTes 6enka», « CTpoeHne MOJIEKyJIbl OeNKay,
«Ctpoenue ¢pepmentay, «Hykmennossie kuciotel. JJHK», «CTpoeHne MOJIEKyIbI



AT®», «CtpoeHne 3yKapuOTUYECKOM KIETKW», «CTpOEHHE KUBOTHOM KIIETKHY,
«CtpoeHue pacTUTENbHON KIETKH», «CTpoeHuE NPOKAPUOTHUYECKON KIIETKUY,
«CtpoeHue sigpa KIeTKN», « YTIeBOAbDY, «JIumuab».

O6opynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYyJOBaHWE Il NPOBEICHUSA
HAOJIOICHUM, H3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie ¥ NpakTUYecKUe padoThbl:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaJIuTUUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

Jlabopatopnass pabora No 2. «V3ydeHuwe cTpoeHHs] KIETOK pacTeHU,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKPOIpENaparax U UX
OTHCAHUEy.

Tema 4. ’KusHeaessiTe JbHOCTH KJIETKH.

OOMeH BemiecTB, WM METa00IM3M. ACCUMIIISINS (TUIACTUYECKUNA OOMEH) U
TUCCUMWISIIUSA (PHEPreTUUecKuid OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB W SHEPIMU B IMOHUMAHUHU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTpOoHBINA U TeTepoTpodHbIit. Poib GepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunTte3. CperoBas U TeMHOBasg (a3pl (¢oTocuHTe3a. Peakuun
dbotocunTeza. DPphekTuBHOCTh HOTOCUHTE3A. 3HaUCHHE (OTOCUHTE3a JJIsSl )KU3HU
Ha 3emuie. BiausiHue yciioBuii cpeasl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUST €T0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUHU.

XeMOoCHHTe3. XEeMOCHHTE3UpYIole OakTepur. 3HAUCHUE XEMOCHHTE3a IS
YKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KileTke. PaciieruieHue BeIIecTB, BBIJCICHUE U
aKKyMYJUPOBAaHHE DSHEPrUM B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOOHOE OKHMCIIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakiun wmaTpuuHoro cuHre3a. [enermueckas wundopmauusa u JIHK.
Peanuzanmsi reHetmdeckoil mHopmaiuu B KiIeTke. ['€HETHYECKHUH KOO U €ro
cBoiicTBa. Tpanckpuniusa — Mmatpuusablii cuHTe3 PHK. Tpancnsius — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanue amuHOKUCIOT. Ponb pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpychl. Uctopust oTkpeitust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHUS © JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuil, KUBOTHBIX U YEJIOBEKA, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoneduimura yenoseka (BUY) — BozOyautens CITN/a.



OOpatHass ~ TpaHCKpUIIIIMsA, peBepTaza W uHTEerpaza.  lIpodumaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JI€BaHU.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbios, . U. BanoBckuid, K. A. Tumupsizes.

Tabmuubl U cxembl: «Tunel nutanus», «Metadbomuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuii oOmen», «Xioporiact», «Potocuntesd», «Crpoenue JHK»,
«Ctpoenure u QpyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHuecKuii Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1K Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanuun «Yasoenue JHK u Tpanckpunimsy,
«buocunres 6enka», «CTpoeHHue KIETKN», MoAelb cTpykTypsl JJHK.

Tema 5. PazmHoOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KieTouHbIi 1UKJ, WM SKU3HEHHBIM UK KieTku. MuTepdaza u MHUTO3.
[Ipouieccrl, mpotekatome B uHTEep(daze. Pemnukarmss — peaxkius MaTpPUUHOTO
cunteza JIHK. Crtpoenne xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnouaHeli M TalUIOMJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[{utonoruueckue OCHOBBI PA3MHOKEHHUS U  HMHAUBUIYATBLHOTO  PAa3BUTHS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, MpoOUCXOAIINE HA
Pa3HbIX CTAAUSIX MUTO3a. bUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi THOENb KJIETKH — arlonTo3.

@dopMbI pa3sMHOXKEHUS OPTAaHU3MOB: Oecrosioe U 1MmoyioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJABOE, IOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHU3MOB, €r0 3HAYEHHUE JUIS CEJIEKIIUH.

[TonoBoe pazMHOXKEHHE, €r0 OTIIMYUSA OT O€CIOI0TO.

Meiio3. Cragun menoza. IIpoueccsl, nmpoucxondiine Ha CTagusix Menosa.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cmpiCil U
3Ha4YEHUE MeHo03a.

['ameTorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBeIe XKene3bl: CEMEHHUKH M sAUYHUKUA. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[l, SHWIEKIeTKa) — CIEePMaTOreHe3 M OBOTCHES.
OcoOE€HHOCTH CTPOCHMsS SUIEKIETOK H crepmMaTo3ousioB. OIUI0I0TBOPEHHE.
ITaprenorenes.

NunuBuayanbHOe  pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Drtanbl SMOPHUOHATBLHOTO Pa3BUTHS Y TO3BOHOYHBIX >XKHBOTHBIX:
npoOiieHne, racTpyismnus, opraHoreHes. [locTamOpuoHanbHOE pa3BuUTHE. THITBI
MOCTAIMOPHOHAIBHOTO PA3BUTHSI: TPSMOE, HempsaMoe (JInuyuHOuHOE). BrmsHue



Cpellbl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIECHHBIC
YPOJACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSIL.

JdeMoHCcTpanum:

Tabmumsrt u cxembl: «DoOpMbl pa3MHOKEHHS] OPraHu3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHul», «BereratTuBHOE pa3MHOXKECHUE
pactenmity, «J/lenmenue kieTkn Oaktepuit», «CTpPOCHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomMocoMbl», «Knetounsiii nukim», «Pemmukamua JHK», «Mutosy,
«Meiiosy, «IIpssMoe 1 HenmpsiIMOe pa3BUTHEY», «I'aMeToreHe3 y MIIEKOMUTAIONIUX U
yenoBeKkay, « OCHOBHBIC CTaJMM OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MUKPOITPENAPATHI «CnepmaTo3ou bl
MJICKOTIUTAIOMIETOY, «SHIeKIeTKa MieKonmuTarmero», «KapruokuHes B KIETKaX
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuiukanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmoznenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U NPpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmrompeHue MuTO3a B KJIETKAaX KOHYHUKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENaparaxy.

JlaGoparopHass pabora Ne 4. «l3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HacsieicCTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet v 3a1aum reHeTUKU. VIcTopust pa3BUTHS TEHETUKU. Posb uToI0rum
1 SMOPHOJIOTHH B CTAHOBJIICHHMH TEHETHUKH. BKiam poccuiickux M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETHKHA. MeTOoApl TEeHETHKH (THOpPUIOIOTHYSCKUH,
LUTOT€HETUYECKU, MOJIEKYJIIPHO-TeHETUYECKHil). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ eHeTn4eckasi CHMBOJIMKA, UCTOJIb3yEMasl B CXEMax CKPEIIMBAHUMN.

3aKOHOMEPHOCTU HacCJie/IOBaHUs MPHU3HAKOB, yCTaHOBJIEeHHBIE I'. Menaenem.
MonorubpuaHoe CKpenBaHue. 3aKoH eJIuHOOOpasus THOPHAOB IEPBOTO
nokoyieHus. IIpaBuno gomuHHMpoBaHUs. 3aKOH pACIICIUICHUS IPU3HAKOB.
['unore3a yuctorel ramet. [10JIHOE U HEMOTHOE TIOMUHUPOBAHUE.

JuruOpuaHoe  CKpeliMBaHWE. 3aKOH  HE3aBUCUMOTO  HacCJe0BaHUS
npu3HakoB.  lluToreHeTnmueckne - OCHOBBI  JAUTHOPHUIIHOTO  CKPEIIMBAHMS.
AHanu3upytolee ckpenmpanue. Vcnoap30BaHue aHATM3UPYIOLIET0 CKPEIMBaHUs
JUJISL OTIPEICSICHHsI TEHOTUITa OCOOH.

CueruieHHOe  HacienoBaHue mnpu3HakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO T€HOB. Hapylienue cuersieHnss TeHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpOMOCOMHas TEOpHUs HACIEACTBEHHOCTH. [ €HETUYECKUE KAPTHI.



['enetuka mosia. XpOMOCOMHOE OMpPEACIICHUE T0JIa. AYTOCOMBI U TOJIOBBIE
XpoMocOoMBL. ['omorametrnele W reTeporaMeTHbie OpraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. Bl ”3MEHUMBOCTHU: HEHACIIECTBEHHAS U HACIIECICTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTHUKA
MOAU(PUKAIMOHHON N3MEHUNBOCTH. BapuarimoHHbIN psijl U BapualioOHHAsT KpUBasl.
Hopma peakumu npusHaka. KonmyecTBEHHbIE W KAYECTBEHHBIC MPU3HAKA U UX
HOopMa peakiuu. CBoicTBa MOIU(PUKATTMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIMYECKasi, W3MEHUMBOCTh. KoMOuHaTHBHAs
W3MEHYMBOCTh. Meio3 W TOJIOBOM MpOIECC — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHYMBOCTh. Kiaccudukarus MyTaiuii: reHHEbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ MpUYuHbBI MyTauuil. MyTtareHHsie (hakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAIAOB B HAcleCTBEHHON n3MmeHunBocty H. M. BaBumoga.

BuesnepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enernka uvenoeka. Kapumotun dvenoBeka. OCHOBHBIE METONbI TEHETHUKHU
YeJIOBeKa: TCHCAIOTHUYCCKUM, OJTM3HEIIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKHIA,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemenHoe ONpPENIECIICHNE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, '€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEACTBEHHOM MPEeApacHOIOKEHHOCTbIO, XPOMOCOMHbBIE OOJIC3HHU.
Comatnueckue UM reHepaTuBHble MyTauud. CTBONOBBIE KIETKU. [IpHUHIUIIBI
3I0POBOT0 00pa3a KU3HH, TUATHOCTUKHU, TPOPHIAKTUKA U JICYECHUSI TE€HETUIECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TeHETHKHU B MIPEAOTBPAIICHUH U JICUCHUU TeHETUUECKHUX 3a00JIeBaHUN YeTIOBEKa.

JlemoHcTpanum:

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

Tabmumet w cxembl:  «MOHOTMOPHIHOE  CKpeIlMBaHWE H  €ro
UTOTCHETUYECKAsA OCHOBa», «3aKOH pACIICIJIEHUS W €ro IUTOr€HETHYeCKas
OCHOBa», «3aKOH  4YHUCTOTHI  ramer», «JlurubpumHoe  CKpelrBaHUE,
«lluTosornyeckre  OCHOBBI ~ JTUTHOPUAHOTO  CKpeIMBaHus»,  «Meio3y,
«B3anMonencTBuE aJUIEIBHBIX TE€HOBY», «l'€HeTnueckue KapThl pPaCTECHUH,
JKUBOTHBIX U YEJIOBEKa», «l'eHeThkKa mojia», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTUY, «MoaudukamonHas HW3MEHUYUBOCTHY, «HacnempoBanue pesyc-
daktopay, «I'eHeTrka rpymni KpoBu», « MyTarimoHHasi HK3MEHYUBOCTHY.

O6opynoBanue: MojAeNU-anmIuKanun «MOHOTHOPUIHOE CKpEITUBaHUEY,
«Hemonmnoe momuHupoBanue», «Jurubpumnoe ckpemmBaHuey, «llepexpéct



XpOMOCOM», MHUKpPOCKON M MHUKpompemnapar «Jposoduna» (HopMa, MyTauuu
(bopMBI KPBUIBEB U OKPACKH TeJa), repoapuii «['opox moceBHOI.

JlabopaTopHble ¥ pakTHYeCKUe padoThbI:

JlaGoparopHas pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIUBAHUS Y APO30(QHIbI HA TOTOBBIX MUKpOIpEnapaTax».

JlabopaTtopHnast pabota Ne 6. «M3yuenne Moau(puKaMOHHON H3MEHIYNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PsAla U BAPUALMOHHOU KPUBOIY.

JlaGoparopHas pabora Ne 7. «AHayiu3 MyTaluil y Ipo30(uiabl Ha TOTOBBIX
MUKpOIIpenapaTax.

ITpaktnueckass pabora Ne 2. «CocraBieHue W aHaJIU3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M Ipolecc. 3apOXACHUE CEJIEKIMU U JTIOMECTUKALMSL.
VYuyenne H. W. BaBunmoBa 0 ULEHTpax NPOUCXOXKIECHUS U MHOroo0pasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMpOHUCXOXKAECHUS NOMAIIHUX XUBOTHBIX. CoOpT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METO/bI CeleKUnUA. MaccoBbld U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHMM M KUBOTHBIX. OLEHKa 3KCTepbepa. bam3kopoacTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yuctas nuHUsA. CKpellMBaHUWE YWUCTBHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUAMHI.
Otpanénnas rtulOpuau3auus M €€ ycnexu. VCKycCTBEHHbI MyTareHe3 H
[IOJIyYEHHUE TOJIUIUIONIOB. JIOCTHMXKEHUsA CENeKIMM pPACcTEHUW, JKUBOTHBIX W
MHUKPOOPTraHU3MOB.

broTexHoJOrug Kak OTpaciib IMPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennnix opranusmoB. Kierounas
uHKeHepus. Kilerounsle KynbTypbl. MUKPOKIIOHAJIBHOE Pa3sMHOKEHUE PACTECHUM.
KiloHHpoBaHKME BBICOKONPOMYKTUBHBIX CEJIbCKOXO3AWCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dtudeckue  npodiembl. [MO -  reHeTuyecku
MOU(DUITIPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersi: H. U. BaBumos, U. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabmuiel 1 cxeMbl: Kapra «lIeHTphl MPOMCXOXKJICHHS M MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «[lopoabl qoMalHuX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «OtaanéHHas rudpuauzamnus», «PadoTel akagemuka M. @. MBanoBay,
«Ilomumnonaus», «OO0bekThl OWOTEexHOMOTUM», «KileTouHbIe KYyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u epeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TUIO0B U KOPHEIUIOA0B TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlabopaTtopHblie U NpakTHYecKHe PadoThI:

Okckypcust «OCHOBHBIE METOJbl W JOCTHKEHUS CENEKUWU PACTEHHN U
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBI  YYaCTOK, B TEIUIMYHOE XO3SAHCTBO, JabOpaTOpHIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS] OHOJIOTHSL.

[Ipennochiku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. IBOJIOIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusiHME 3BOJIOLMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa dBOJIONMU. [laneoHTONOTHYECKHE: TOCIEAOBATEILHOCTD
MOSIBJICHUSI BHJIOB B MaJICOHTOJOTUYECKOW JIETOMMCH, TEpPeXoJHbie (OpPMBI.
buoreorpaduyeckue: cxoncTBo U pazinune GayH u Gjaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3iMuvs 3IMOPHUOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTHYHbBIC, aHAJIOTHYHBIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX NyTeH y BCexX
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHHUS
napBUHU3Ma. JIBWOKyIME CHUIIBI IBOJIOIUU BHIOB 1o JlapBuHy (M30BITOUHOE
pPa3MHOXKEHHUE TMPU OTrPAaHUUYECHHOCTH PECYpPCOB, HeOMpeaeaEHHas N3MEHUYHBOCTD,
O0opb0a 3a CyIlecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas teopus 3Bomonuu (CTI) n €€ 0CHOBHBIE MTOJOKEHHUS.

MukposBomtonusd. [Tomynsuus Kak eAMHUIIA BUA U 3BOJIIOLUU.

JIBrokymue cuibl ((pakTopbl) SBOIIOLUMK BHJIOB B MpUpPOJE. MyTallMOHHBIH
MpoIeCC M KOMOMHATHUBHAs W3MEHUMBOCTh. [lomymsiiiMOHHBIC BOJHBI U ApPEUd
reHoB. M30Jis1us U Murparusi.

EctecTBenHbIii orOOp — HampaBisionmii ¢akrop sBomonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCT, OPraHU3MOB Kak pe3yJbTar dBojonuu. I[Ipumepsl
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(h03bl U UIMOA AT TALIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoBHBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkpoaBomorusi. DopMbl  IBOMIONUH:  (UIIETHYECKAsA, JTUBEPreHTHAs,
KOHBEPTeHTHas1, napauienabHas. HeoOpaTuMocTh 3BOJIIOIUH.

[IpoucxoxaeHne OoT HeclmenHaIM3UPOBAHHBIX TpeAKoB. [Iporpeccupyromias
crieruanu3anys. AJanTuBHas pagualus.

JleMOHCTpanuM:



[Toptpetsl: K. Jlunneit, XK. b. Jlamapk, U. Japsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBeprios.

TabGmuis! u cxembl: «Pa3BuTHe OpraHuyecKoro Mupa Ha 3emiie», «3apoIbIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbOBI  3a
cyliectBoBaHue», «EcTtecTBeHHBIN 0TOOpP», «MHOrooOpasue COpTOB pAaCTCHUID,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmmm»,  «MyTtanmonnas
U3MEHYMBOCTB», «Apomopdossl», «mmoamantammmy», «OOmmas aereHepanus»,
«/IBmKkymue cuibl BBoMoIUN», «Kapra-cxema wapmipyTta nytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpadpuueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUEY.

OO0opynoBaHue: KOJUJIEKIMS HACEKOMBIX C pa3JIMYHBIMU THUIAMHU OKPAaCKH,
Ha0Op IUJIONOB M CeMsAH, KoJuleKuus «lIpumepbl 3alMTHBIX MPUCHIOCOOJICHUH Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBJICHHUS JBOJIOLUNY, 00BEMHAS MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wMupa, KouleKuus «@POpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHwil», wojenb ammiukanus «llepekpéct
XpOMOCOM», BiaxHble Tmpemnapatbl «Passutne Hacexkomoro», «Pa3Butue
JSATYIIKW»Y, MUKponpemnapat «Jlpo3oduna» (Hopma, myTanuu (pOpMbI KPbUIBEB U
OKPACKH TeJa).

JlaGopaTopHble U NpakTHYeCKHEe PadOThI:

JlaGoparopnas pabora Ne 1. «CpaBHeHue BUIOB N0 MOPGHOIOTUYECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue MpUCIoCOOICHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3sBUTHE KU3HHM HA 3em.le.

Jlonay4Hble TpPEACTaBICHUS O 3apOXKICHHM XW3HU. HaydHble rumoressl
BO3HMKHOBEHHUSI JKM3HU Ha 3emuie: aOHOoreHe3 W MaHCIepMus. XUMUYECKas
3BOJIIOLIMSA. AOUOTEHHBIM CHUHTE3 OpPraHUYECKHUX BEIIECTB M3 HEOPraHWYeCKHX.
DKCHEPUMEHTAIBHOE OATBEPKICHUE XUMUYECKON 3BOMONMU. HauanbHbie HTambl
ouonornyeckor sBomonuu. ['nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKU. [lepBble KIETKM M WX DBOJIOLMS.
@opMHUPOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o 3paM U nepuoaam. Karapxeil. Apxelickas u
npotepo3oiickas dpbl. [laneo3olickas spa u €€ mNepuoabl: KEeMOPUUCKUH,
OPIOBUKCKUH, CUIIyPUNCKUN, TE€BOHCKUM, KAMEHHOYTOJIbHBIN, [IEPMCKUH.

Me3so030iickas 3pa u €€ Mepuobl: TPUACOBBIN, FOPCKUI, MEIIOBOM.

Kaiino3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOTE€HOBBIM.



XapakTepucTUKa KJIMMaTa W TeoJIOTMYECKUX mpoiieccoB. OCHOBHBIE 3Tarlbl
HBOJIFOIIUU PACTUTEIILHOTO W JKUBOTHOTO MHpa. ApoMopdo3bl y pACTCHHA |
KUBOTHBIX. [l0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOro MHUpa KakKk OTpakeHHe 3BOJIONUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPTAaHU3MOB.

OBOJIOLHA YeT0BEKAa. AHTPONOJIOTHS KaK Hayka. Pa3BuTue npeacTaBieHuil o
IPOUCXOXKJEHUN 4YenoBeKa. Meroabl W3ydeHus aHTpomnoreHeza. CxXoJcTBa H
pa3InyKs YeJIOBEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.

JBwxymue  cunbl  (pakropbl) — aHTpomoreHe3a.  HacnencrtBeHHas
U3MEHUYMBOCTb UM  €CTECTBEHHBbIA 0TOOp. OOIIecTBeHHbIH 00pa3  KU3HW,
W3TOTOBJICHUE OPYJIUN TPYyAa, MBIILJICHUE, PEYb.

OCHOBHBIE CTa UM U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, UeloBek
yMenbld, Yenmoek npsMoxomsmmn, YenoBek HeaHaepranbCKuii, Yenmosek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHUsS, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJI0BHOTO MO3ra, 00pa3 *U3HH, OPYAUSL.

YenmoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPONEOUHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBaTOpuajbHas),  MOHIOJIOMUJHAS
(a3uaTcko-aMepuKaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBUSIM CYHIECTBOBaHUA. EJMHCTBO 4eNOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Peau, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmmipel 1 cxembl: «BosnukHoBenne ConHEUHOM cucTeMbl», «Pa3BuTue
opraHudeckoro wMupa», «PacturenpHas kietrka», «KuBOTHas KieTKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOTO MHPay,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHHUS YEJIOBEKA U YEIOBEKOOOPa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMUECKHX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeJlOoBeKay», «llpeBHeimme moan», «peBHue moan», «IlepBbie
COBPEMEHHBIE TN, «HeToBeuecKue pachly.

O6opynoBanue:  Mymsku  «l[Ipoucxoxnenne — denoBeka»  (OKOCTHI
aBCTpPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTallblla, KPOMAHBOHIIA), CIEMKU WIH
U300pPKEHUST KAaMEHHBIX OpYJUN TIEpPBOOBITHOTO 4YeJIOBeKa (KaMHH-YOIIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHYecKas TaOauma, KoJuleKius «DopMbl
COXPAHHOCTU UCKOTIA€MbIX )KUBOTHBIX M PACTCHUI.

JlaGopaTopHble M NpakTHYecKUe padoThI:

[Ipaktrueckast padota Ne 1. «3ydeHne UCKOMaeMbIX OCTaTKOB PACTCHUN H
YKUBOTHBIX B KOJIJIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPTraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIM WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOrus KaK HayKa. 3aJjau U pa3fesbl SKOJIOTUNA. METOIbI KOJIOTHYECKHUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAS, HAa36MHO-BO3YyIIHAs, MMOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axktopel. Kiaccuduxamus 3KoI0THYECKHX (HAKTOPOB:
abnotuyeckue, OUMOTHMUECKHME U AaHTPONOTeHHbIE. J[eMCTBUE HKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOunoTtnueckue (hakTOphl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTONEPUOINU3M.
[Ipucnocobnennst  OpraHM3MOB K  JICUCTBHIO  aOMOTMYECKUX  (PaKTOPOB.
buonornueckue puTMsl.

buotnueckue (bakTOopHI. Bunnl OMOTHYECKUX B3aUMOICHCTBUM:
KOHKYPEHIUs, XUIIHUYECTBO, cuMOM03 U ero (¢opmsl. [lapasurusm, kooneparms,
MyTyajiu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HAu€HUE OMOTHMYECKUX B3aMMOJEHUCTBUM 711 CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapAKTEPUCTUKU nomyiasiuuu. (OCHOBHBIE ITOKa3aTeld
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POYKJIAEMOCTh, CMEPTHOCTb, HPHPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJIALMHA U €€ PEryJIsIus.

JlemoncTpanum:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynse, O. ['ekkerns.

Tabmunpsl u cxembl: kapta «lIpupoaubie 30HB 3eminy», «Cpeabl OOUTaHUS
Opranu3moBy, «®Potonepuoguzm», «llomynsunm», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJISIUUU UHDY30puu-Ty penbkn», «[luiesbie nenm.

JlaGopaTopHblie B NpakTH4YecKue padoThbl:

Jlabopatopnas padota Ne 3. «Mopdonorudaeckue 0COOEHHOCTU PACTCHHM U3
pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas padora Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTUE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckas padota Ne 2. «Iloacy€T mIOTHOCTH MOMYJISAIUNA PA3HBIX BUOB
PaCTEHUID.

Tema 4. Coo01ecTBa M DKOJOrHYeCKHE CUCTEMBI.

CooO1iectBO Oopranu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHUI0Bas,
MPOCTPaHCTBEHHasA, Tpoduueckas (mumeBas). Bunpbl-momuHanTtel. CBsizu B
OHOLIEHO3E.

Dkonoruueckne cuctembl (IKocucTembl). [loHsiTHe 00 »sKOcHCTeME W
ouoreoneHoze. DOYHKIIMOHATBHBIE KOMIIOHEHThl 3KOCHCTEMbBI: MPOAYLIEHTHI,



KOHCYMEHTBI, PEeAYLIEHTh. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU JKOCUCTEMBI. [luWimmieBble IeMd W CETH.
OCHOBHBIE TMOKa3aTe€Iu HKOCUCTEMBI: OHOMAacca, NPOAYKUHUSA. DKOJIOTHYECKUE
nupamMuibl: TPOAYKUMH, YHMCIEHHOCTH, Ouomaccel. CBOWCTBAa 3KOCHCTEM:
YCTOMYMBOCTD, CAMOpETyJislusl, pa3BuTe. CyKIeccusl.

[TpupoaHble PKOCUCTEMBI. DKOCHCTEMBI 03€p M pPeK. DKOCUCTEMA XBOMHOIO
WJIM [IAPOKOJINCTBEHHOIO JIECA.

AHTpONOrE€HHBIE  DKOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHUE arpOdIKOCUCTEM U YPOOIKOCHCTEM.

buopa3znooOpaszue kak (akTop ycToluMBocTH 3KocucTteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenue B. U. Bepnajackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouoceprr. XKuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH Ouochepsl Kak
ro0abHOM 3KOcHCTeMbl. J[MHaMuUuyeckoe paBHOBecHE U OOpaTHas CBSA3b B
ouocdepe.

KpyToBOpOTHI BEMIECTB W OMOTCOXMMHYECKHUE ITUKIIBI 3JIEMEHTOB (yTiepoa,
azota). 30HAIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3eminn. AHTPOIIOI€HHbIE U3MEHEHUs B Ouocdepe.
['mo6anbHbIE 2KOJIOTHYECKHE TPOOJIEMBI.

Cocy1iiecTBoBaHuE MPUPOIBI " YEJI0BEUECTBA. Coxpanenue
Oropa3zHooOpa3usi Kak OCHOBa ycTolunBocTH OMocdepbl. OCHOBa panMOHAIBHOIO
YOpaBJICHHUS] TPUPOJIHBIMU pecypcaMd M HX UCIHOJIb3oBaHUE. JlOCTHXEeHHs
OMOJIOTHY U OXpaHa MPUPOJIbI.

JlemoncTpanum:

[Toptpersr: A. [Ix. Tencau, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupbl u cxemsl: «llumieBbie nenu», «bUONEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiectBay, «llenu nuTanusy, «IKoJIOTHUYECKAs TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IMIUPOKOIUCTBEHHOTO JieCay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buomeno3d BomoéMa», «ArpoueHos», «lIpumepHsie
AHTPOIIOIECHHBIE  BO3JICUCTBHUS HaA IIpUpoAy», «BaxueWmme MCTOYHUKU
3arps3HEHHs] BO3/IyXa M TPYHTOBBIX BO», «[louBa — BaxkHEHIas COCTaBIISIOIIAS
ounocheprry, «DakTopsl Aerpaganuu mous», «IlapHukoBsiid 3P hekT», «DaKTOphI
pPaMOAaKTUBHOTO 3arpsisHeHus Ounocdepb», «OOmas crpykrypa Ouochepsn,
«Pacmipoctpanenue >xku3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocgepe», «KpyroBopor azota B IpUpoae».

O6opynoBanue: Mojaenb-anmIukanus « Tunudaabple OUOIEHO3bI», TepOapuii
«PacturenbHbBIe COOOIIECTBAY, KOJUICKIINN «brorieHo3», «Bpeaurenu BaxkKHEHITNX
CEIbCKOXO3SIMCTBEHHBIX  KYJIBTYp», TepOapuu ¥ KOJJICKIIUM PACTEHUH W
YKUBOTHBIX, TIPUHAIJICKAINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHIIA,



Kpacnas xuura Poccuiickoit ®enepauuu, u300pakeHHs OXpPaHSEMBIX BHIOB
pPacTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA [TPOI'PAMMBI TIO
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJAHEI'O  OBLIEI'O
OBPA30OBAHNIA

Cornmacio ®I'OC COO, ycraHaBnuBaiTCs TpeOOBaHUS K pe3ylibTaTaM
OCBOGHHs  OOyyaloIMMHUCS IPOrpaMM  CpeAHEro oOIero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHUs NpeaMera «buosorus»
BBIJICJICHBI CIIEAYIOIIME COCTABIISIONINE: OCO3HAHUE OOYYaIOIUMHUCS POCCUMCKOM
FPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HalMyue MOTHUBAIMM K  OOyYeHHIO  OHOJIOTHH,
IIeJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOSXKICHUN JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH W HMCTOPHUYECKUX TPAIUIMK PA3BUTHSA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCsl PyKOBOJICTBOBATHLCS B CBOEH
JESITENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, TMPUCYIIIUMUA CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUsI, HaJIW4YUE DKOJOTHYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS mpeamera «buonorus» mocTUraroTcs B
€UHCTBE YYEOHOM W BOCHUTATEIIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPHUHATHIMU B OOINECTBE NMPaBHJIAMH W HOPMaMH
MOBEJCHUSI W CIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS W
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEH IIO3UUMHM JIMYHOCTH, MATPUOTU3MA,
YBAKEHHUS K 3aKOHY M MPABOMOPSIAKY, YETOBEKY TPYyJAa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHS, OCEPEKHOTO OTHOIICHUS K KYyJIBTYPHOMY HACJICAHIO M
TPpAAUIKUAM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Npupoae u
OKPY KaroIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTh 00YYarOUIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  yOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OMBITAa M OMbITA JIESITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HaIpaBJICHUH
BOCIUTATEJILHOMN JAEATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOMErocs Kak akTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX M MO3HABATEIbHBIX 3a]1a4, BBHINOJTHEHHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3WMIIMIO TI0 OTHONICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE yYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJbTYPHBIMU IIEHHOCTSIMU U
COILIMAIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, MO3HABATEIBHBIX M HCCIENOBATEIbCKUX 3aJad, YBAKHUTEIHHOTO
OTHONIIEHUS K MHEHHUIO ONIMOHEHTOB IMpPH OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COMIEPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM AEATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXJaHCKON WUJIEHTUYHOCTH,
NaTpuoOTU3Ma, YBAXXEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH NEpEN
Ponunoil, ropmoctu 3a CBOM Kpail, cBOO PoanHy, CBOU S3BIK U KYJBTYpY,
MPONIOE M HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOIIIEHUE K MIPUPOHOMY HACJICIUIO U TTaMSITHUKAM MPUPOJbI,
JTOCTUXKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAaHOBJIICHHE U
pa3BuTHEe OWOJOTWU, TOHMMAaHHUS 3HAYEHUs OWOJIOTMH B TO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBA;

ujeitHas yOeXIEHHOCTb, TOTOBHOCTh K CIy>)KeHHMIO W 3amure OTedecTsa,
OTBETCTBEHHOCTbH 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE IyXOBHBIX IEHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTI'O CO3HAHMUSI, STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHHMBATh CUTYAlIMI0O W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUYMBOrO OyIyIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOMM POAMUTENSAM, CO3/IAaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPHUHATUS LEHHOCTEM CEMEHWHOW JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAsl CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHHUE YMOIIMOHAIBHOTO BO3/IEUCTBUSA KUBOU NPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usuuyeckoro Bocnutanusi, GopMHUpPOBaAHMUS KYJLTYPbI 310POBbSI U
IMOIMOHAJIBHOTO (JIATONOTYYHs:

MOHMMAaHUE W pealid3alus 3J0pOBOro U 0Oe3omacHoro oOpasza >KU3HU
(3m0poBOE€  TUTaHWE, COOJIIOJICHWE TUTUEHUYECKUX MpaBWI W HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJsipHas Qu3nyeckKas
aKTUBHOCTb), OEpeKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHYECKOMY 3/I0POBbIO;

MOHMMAaHWE I[EHHOCTU TMPAaBUJI HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBbIO U KU3HU JTHOJICH;

OCO3HAHUE TOCIEACTBUNA W HEMPHUATUS BPEAHBIX MPUBBIUEK (YHOTpPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIIO0UE;

TOTOBHOCTh K AKTUBHOW JAESATEIIbHOCTU TEXHOJIOTMYECKOM W COLMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHSATH TAKYIO NEATEIbHOCTD;

WHTEpEC K pa3inuHbIM cepam mpodecCuoHaTbHON AESTEILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymied mNpopeccuu U  peasu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUY€CKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU 11eJ1IeCO00pa3HOE OTHOILIEHHE K MPUPOAE KaK HUCTOYHUKY
YKW3HU Ha 3eMJI€, OCHOBE €€ CyIIECTBOBAHHS;

MOBBIIICHUE YPOBHA HKOJOTHYECKON KYJIbTYpbl: TPHOOPETEHHE OIbITa
IJJAHUPOBAHUSI TOCTYNKOB W OIEHKM MX BO3MOXHBIX TMOCIEACTBUN  JJIsI
OKPY’KAIOIIEN CPEIbI;

OCO3HaHME TJI00AIBHOTO XapaKTepa SKOJIOTHYECKUX MpoOJIeM M MyTeW HX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpPHOOpPETacMble TPU HM3YYCHHH OWOJOTHUU
3HaHUS W YyMEHUS TpU pEHIeHUHU TMpoOJeM, CBS3aHHBIX C palMOHAJbLHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIO/ICHHE  TpaBWJI  TMOBEACHUA B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECUS B JKOCUCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphI);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BpPEeH  OKPYNKaOUIEH
IPUPOJTHON cpee, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSITHBIE HKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX AEHUCTBUN U NPEIOTBPAILAT UX;

HaJIMYue Pa3BUTOrO PKOJOTMYECKOIO MBIIUICHUS, YKOJIOTUYECKONW KYJIbTYPBbI,
OmbITa NEATEIbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEJIbHOM, KOMMYHHKAaTUBHOM M COLIMAIBHON
IPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOMN AEATEIBHOCTH 3KOJIOTMUYECKOM
HaIlpaBIICHHOCTH,;

8) HeHHOCTH HAYYHOI 0 MO3HAHMS:

c(OpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHM M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOI'O Ha JIHAJIOTE
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOEr0 MECTAa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIBCKOW KYJIbTYphl KaK CpPEACTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA;

MOHMMaHWE chneupuKd OHOJOTHM KaK HayKh, OCO3HaHUs €€ poiu B
(OpMHpPOBAaHMN PALMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU LETOCTHOIO
NpeACTaBlIeHus 00 OKpYy)XarolleM MHpE Kak O €IMHCTBE NPHUPOIbI, YEJIOBEKa H
o0miecTBa, B IMO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUU MpoOiIeM
COXpaHEHUs IPUPOJTHOIO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHMU JJIi COBPEMEHHOW LMBUIIU3ALIMH:
oOecreyeHuss HOBOIO YpPOBHSI pPa3BUTUS MEAMIMHBI, CO3IaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MpPOOJEMbl  Pa3BUTHS
4eJI0BEYECTBa, MIOMCKA MyTel BbIX0/a U3 INI00AJbHBIX 3KOJOTHUECKUX MPoOIeM U
o0ecrieueHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PALMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYyYE€HUM OWOJOIMYECKUX 3HAaHUH B LENIX
NOBBILIEHHUsSI OO0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTAaBHOM YacTH (DYHKIIMOHAJIBHOM TPpaMOTHOCTU OOydaroImxcs, GopMHpPYyEeMO
IPU U3y4YEeHUH OUOJIOTHH;

NOHUMAaHUE CYIIHOCTA METOJIOB MO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIOJb30BaTh I[OJIy4aeMble 3HAHUS [UIsl aHalu3a M
OOBSICHEHMSI SIBICHUM OKPYXKAlOIIer0 MUpPa U MPOUCXOIAININX B HEM HM3MEHEHUH,
yMEHHUE JieaTh OOOCHOBAHHBIE 3aKJIOUEHHS Ha OCHOBE HAY4YHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C LIEJIbI0 MOMYyYE€HUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HMCHOJb30BaTh OMOJOTHYECKHE 3HAHUS IS
pelieHus npooyieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTUM HAYYHOW JEATEIbHOCTH, TOTOBHOCTbH OCYILECTBIIATH
MPOEKTHYIO U UCCIIEIOBATENbCKYIO AESTENbHOCTh HHMBUIyaIbHO U B TPYIIIIE;



TOTOBHOCTh W  CIHOCOOHOCTh K  HEMPEPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHWM 1O OHOJIOTUH B
COOTBETCTBHH C KU3HCHHBIMU ITOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysibTaThl OCBOCHHs yueOHOro npeamera «buonorusp»
BKJIIOYAIOT: 3HAuMMble s (OpMHpOBAHHUS MHUPOBO33PEHUS OOYHAIOIINXCS
MEXIUCHUIUTMHAPHBIE (MEXIIpeIMETHBIC) OOIeHayYHbIE TOHATHUS, OTPaKaoIIne
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpAa U CHeUu(UKy METOJOB TMO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, YHEPIUs, SIBICHUE, MIPOLECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHLMII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UCCJEIOBAaHUE,  HAOJMIONEHHE, HM3MEpPEHUE, OKCIEPUMEHT W  APYIrHx),
yHUBEpCalbHble Yy4yeOHbIe JeWCTBHS (TIO3HABATEIbHbIE, KOMMYHHUKAaTHUBHBIE,

PETYJISITUBHBIE), o0ecrieurBaroIme dbopmupoBaHue GbyHKIMOHATBHOU
IPaMOTHOCTH ¥ COIIMAJIBHOW KOMIIETEHIIMM O0O0ydYaroumxcsi, CHOCOOHOCTb
oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  yHUBEpPCAlbHbIE ydeOHblE JIEWCTBHUS B
ITO3HABATEJILHOM U COLMAJIbHOM ITPAKTHKE.

MertanpenmeTHble pe3yibTaTbl OCBOEHMSI IMPOTPAMMBI CPEIHETO OOILEro
00pa30BaHUsl JOJKHBI OTPAXKaTh:

OBaanenue YHHBepPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE JAeiCTBHS:

CaMOCTOSITENNHO  (OPMYyJIHMpPOBaTh M aKTyalM3UpOBaTh  IMpoOieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHUM 3HAHUW NPHUEMBI JIOTMUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CpaBHEHUSI, KJIacCU(pUKALMKU, 0000IEHN ), paCKPbIBATh CMBICI
OMOJIOTMUECKUX MOHATHH (BBIACIATh UX XapaKTEpHbIE NMPU3HAKU, YCTAaHABIMBATb
CBSI3M C IPYTUMU MTOHATHUSAMU);

ONpENENATh UEIu AEATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEpUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIIbHOCTH C TIOCTABJICHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUS Ui 00bsICHEHUS! (DAaKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PpPacCMaTpPUBAEMBbIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencTtsa A IpeICTaBIICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOIIECHUN B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTax, a



TakKe€  NPOTHUBOPEUMI  pa3HOrO  pojia,  BBIABIEHHBIX B PAa3IMYHBIX
UH(GOPMAIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IJIAH PEIICHUs MPOOJIEMBbl ¢ YUETOM aHANIM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACSITEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH paboOTy B  YCIOBUSIX  pEAIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOI'O B3aMMO/IEICTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPH PEIICHUN KUZHEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBUA:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM €SI TEIbHOCTH,
HaBBIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJIOB PELICHUs TPAKTUUYECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PA3IMYHBIE BHUJABI JACSITEILHOCTH IO TMOJYyYEHUIO HOBOTO
3HaHWS, €ro WHTEepIpeTalud, MPeoOpa3oBaHUI0 U TMPUMEHEHHIO B Yy4YEOHBIX
CUTYaIUsIX, B TOM YHUCIIC IPU CO3AaHUH YIEOHBIX M COITMAIBHBIX TPOEKTOB;

(GopMUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIAaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOPMYIUPOBaTh COOCTBEHHBIE 337aud B 00pa30BaTEIbHOU
TESTENIbHOCTH Y )KU3HEHHBIX CUTYAIIHX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelleHMs,, HaXOAWTb apryMEHThl JJI JI0Ka3aTeIbCTBa
CBOMX YTBEp:KJICHUH, 3a/1aBaTh [apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHHS 3aJaddl  pe3yibTaThl,
KPUTHUYECKH OIICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYLUECTBJISATh LIEJICHANIPABICHHBIA IMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHAIBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHUS B TO3HABATENBHYIO W TPAKTHUECKYIO 00JacTu
KHU3HEICSITEbHOCTH;

yMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTei;

BBIIBUTATh HOBBIE WJIEH, TpeJiaraTh OPUTHHAIBHBIC MOAXOABI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHSI.

3) pa6ora ¢ nHpopmanueii:

OpPUEHTHPOBATHCS B PA3IMUHbBIX UCTOUHHUKAX MH(pOpMalMu (TeKcTe y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JIUTeparype, OHOJOTMYECKHX CJOBapsAX H
CTIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHaTU3UpPOBATH



UH(OPMAITUIO PA3TMYHBIX BUJOB U (GOPM TIPEICTABICHUS, KPUTUUECKHA OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

GbopMyIUpPOBaTh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIBI MPH TOUCKE U
otbope Ouosorndeckoit uHGOpPMAIIUA, HEOOXOIUMON ISl BHIMIOJHEHHS YUeOHBIX
3ajay;

npUOOpETaTh OIBIT KCIOIL30BAHMS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH{, COBEPIICHCTBOBATh KyJIbTypy aKTUBHOTO MCIOJIb30BAHUS PANAYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTHUMaJbHYI0  (QOopMy  MpeCcTaBlICHUs
ouosiornyeckor nHpopmaruu (CXemsbl, rpaduKy, JuarpaMMbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KayecTBE CpeACTBa Mmpu paboTe ¢
Ovonornyecko HHPOpMaLUEH: TPUMEHSATh XUMHUUYECKHE, (U3UYECKUE U
MaTEeMaTU4YeCKUe 3HaKW W CUMBOJIBI, (OpMYJIbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONB30BaTh M MpeoOpa3oBBIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPENCTBA
HaTJISAHOCTH;

BIAJCTh  HABBIKAMH  pAcTO3HaBaHWA W 3alUTHl  WHGOpPMAIIUH,
UH(POPMAIIMOHHOMN 0€30I1aCHOCTH JIMYHOCTH.

OBianeHue yHUBepPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) o0mmenume:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JUCKYCCHUU TIO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS MpeasiaracMoiu
3a/lay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUN APYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpEJACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMKHOBEHHUS KOH(JIUKTHBIX CUTYaIlui,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh Pa3MYHBIMH CIOCO0aMU OOIIEHUS W B3aMMOJCHCTBHS, TOHUMATh
HaAMEPEHUs IPYTUX JIFOJIeH, IPOSBIATh YBAKHUTEILHOE OTHOIIEHHE K COOCCETHHUKY
U B KOPpEKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIAraTh CBOIO TOYKY 3PEHHUS C HCIOJIh30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs eI TeJIbHOCTh:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYIECTBA KOMAHIHON M WHIWBHIYaTbHOU
paboThI U pelIeHUU OMOJIOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (HOPM B3aUMOJICHCTBUS TP PEUICHUN YUeOHOM 3a1a4u;

BBIOMPATh TEMATHKy M METOJbI COBMECTHBIX NEUCTBHM C Y4E€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN KaXKJIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEJIM  COBMECTHOM  JCATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATh JACHUCTBUSA MO €€ JOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUMU,
pacnpenensaTh poiau € YYETOM MHEHHUW YYaCTHUKOB, OOCYXJAaTh PE3yJbTAThI
COBMECTHOM paboThI;

OLICHMBAaTh KA4e€CTBO CBOEr0 BKJAJa MU KaXIJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMIi pe3yIbTaT MO pa3padOTaHHBIM KPUTEPHSIM;

Ipeuiaratb HOBBIE TIPOEKTHI, OLEHHUBATh WAECH C IIO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

OBJaieHre YHUBEPCATbHBIMH PEryJATHBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JJI BBIABICHUS NpOOJIeM U HX
pEILICHUs B )KU3HEHHBIX U YU€OHBIX CUTYAIUIX;

BBIOMpPAaTh HAa OCHOBE OMOJIOTMYECKHX 3HAHUU LIEJIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JACHCTBHSX M MOCTYIIKAaX MO OTHOLICHWIO K JKMBOHM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO NEATECILHOCTD, BBIABIIATH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/la4l B 00pa30BaTENIbHOM
JEATEIBHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISATh IUIAH PEIIEHUs MpoOJieMbl C  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEITOUYTESHHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JenaTh OCO3HaHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BaTENbHBIA U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B NIESTEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENBHOM  peQuieKCMH Kak  OCO3HAHMS
COBEpIIAEMBIX JEWCTBUA M MBICIHUTEIBHBIX MPOLUECCOB, WX PE3YyJbTATOB H
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peQIIeKCUM IJIsi OLEHKH CHUTYyallH, BhIOOpa
BEPHOI'O PEILIECHHUS;

YMEThb OLICHUBATh PUCKU M CBOCBPEMEHHO NPUHUMATH PEIICHUSA M0 MX
CHIKEHHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JAPYTMX IIPU AaHaJIU3€ pPe3yJbTaToOB
NEATEIbHOCTH;

3) npuHsATHE CeDdsT M IPYTrUX:

IPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTBl JAPYIMX IPH aHalu3€ pPE3yJbTaTOB
NEATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO APYIUX HA OIIUOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH JPYTrOro 4eJ0BeKa.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbrarhl OocBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT crienupuyeckue st yueOHoro npeamMera «buosorus
Hay4YHbIC 3HAHUSI, YMEHUS U CIIOCOOBI JEUCTBUIN MO OCBOCHUIO, MHTEPIIPETALUU U
peo0pa3oBaHUI0 3HAHUM, BUBI IEATEIBHOCTH IO MOJYYSHUIO HOBOTO 3HAHUA U
MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX Y4EOHBIX CHUTYallUMAX, & TAKKE B PEaTbHBIX
KU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C Ouosiorueil. B mporpamme npeaMerHble
pe3yIbTaThl MIPEACTABIEHBI IO roJaM 00yUYeHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOoro mpenmeta «buosorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUNU O MECTE U POJIM OMOJIOTHH B CHUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPa U HAyYHOTO MHMPOBO33PEHHUS, O BKJIAJIE POCCHUICKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA IS PEIICHHUS )KU3HEHHBIX 3a/1a4;

yMEHHUE PACKpBhIBATh COJIEpKaHUE OMOJIOTMUECKMX TEPMHHOB W TOHSTHIA:
KWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0OMEH BEIIeCTB U MpeBpallicHue
HHEPI'uM), TOMEOCTa3 (CaMOpEryJIsiiius), YPOBHEBASI OpPTraHU3alUsl KUBBIX CUCTEM,
CaMOBOCTIPOU3BEICHHE (PEMPOIYKIINS), HACIEICTBEHHOCTh, N3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE U3JlaraTh OWOJOTUYECKHEe TEOpuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JOTMa MOJICKYJsIpHOM Ouosioruun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydyenus (0 LEHTpax MHOrooOpas3usi u
MPOUCXOKIEHUS KYyJbTypHbIX pacTteHuid H. V. BaBuiioBa), onpenensatb rpaHuIbl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BIIaJIeTh METOJaM1 HAyYHOT'O MO3HAHUS B OMOJOTUM: HAOJIOICHUE U
OMHUCAHUE UBBIX CUCTEM, IPOIIECCOB W SIBJIECHUM, OpraHu3allis U IMPOBEIICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMIXKEHHE  THUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEXIY HWCCICAYyEMbIMA BEITUYMHAMHU, OOBSICHEHUE TOTYyYCHHBIX



pE3yNbTaTOB, MCHOJB30BAaHHBIX HAYYHBIX MOHATHI, TEOPUH U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBPAILICHUS SHEPIrUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M DHEPreTHYECKOro oOMEeHa, XEMOCHHTE3a, MHTO03a, MeHo3a,
OIUIOJIOTBOPEHMS, PAa3MHOXKEHHS, HHAMBUAYaJbHOTO pPAa3BUTHUS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh NOJYyUYEHHBbIE 3HAHUS I OOBSCHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUMU, ISl MPUHATHS NMPAKTUUECKUX PEIIEHUM B MOBCEIHEBHOM
XKU3HH C LEJbl0 oOecredeHus: Oe30MacHOCTH CBOEro 370pOBbs M 340POBBSA
OKPYXaIOIUX J0EH, COOMI0IEHNs HOPM IPAMOTHOTO MOBEJICHUS B OKPY KaIOIIEH
IPUPOJIHON cpene, NMOHUMaHUE HEOOXOOUMOCTH HCHOIb30BaHUS JOCTHKEHUM
COBpEMEHHOW  Ouojoruu ¥ OWMOTEXHOJIOTMHA Uil  palUOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJayd Ha MOHO- U
TUTHOPUIHOE CKpEUIMBAaHUE, CLEIUIEHHOE HACIEIOBAaHUE, COCTABISATH CXEMBbI
MOHOTHMOPHUIHOTO CKPEIIMBAHUA JUISl NPECKAa3aHUs HACIEIO0BAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINMOJIHATh JAOOPATOPHBIE U NPAKTUYECKUE padOThI, COOIIOIATH
npaBuia npu padboTe ¢ yueOHbIM U J1a00paTOpHBIM 000PYA0BAHHUEM;

YMEHHE KPUTUYECKH OICHMBaTh M HWHTEPIPETUPOBATh HHPOPMAIUIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOYAIOLIYI0 IICEBJOHAy4YHble 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeCTBa MacCOBOM MH(pOpPMAIMH, HAyUYHO-TIOMYJISIPHbIE
MaTepHuabl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCJIEAOBAHMA B OWOJIOrUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIE IHMCBMEHHBIE M YCTHBIE COOOIEHUS,
000011ass 6MOIOTUYECKYI0 UH(POPMAIIUIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh NOHATUIHBIN arnmapaT OUOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydyeOHoro npeamera «buonorus» ¢ 11
K1acce NOJIKHBI OTPAKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJOTUH, (DYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA Il PELICHUS )KM3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJEPKAHUE OMOJIOTMUYECKMX TEPMHHOB W TMOHSATHIA:
BUJI, TIOMYJIALKSA, TeHO(OH/, SBOIONMS, IBHXKYIINE CUIIbI ((DaKTOPBI) 3BOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, HKOJOTHYECKUE (DAKTOpHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEIyIEHThl, IIEMU I[HUTAHHUS,
AKOJIOTHYECKas TpamMua, OnoreoreHos, ornocdepa;

yMEHUE H3J1araTb OWOJIOTMYECKUE TEOpuH (dBONIOUMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUsS DHBOJIIOIMHU), 3aKOHbl U 3aKOHOMEPHOCTH
(3apogsimieBoro cxonctea K. M. bspa, uepenoBanusi riaBHBIX HalpaBiICHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. WM. Bepnaackoro),
OTIPEIEISITh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIO/IEHHE U
OMMCAHKME YKUBBIX CHUCTEM, MPOILECCOB M SBJICHWUM, OpraHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEJIMYMHAMH, OOBICHEHHE IOJTYYEHHBIX
pE3ybTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TIOHATHA, TCOPUH M 3aKOHOB, YMCHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBbIE MPHU3HAKH CTPOCHHS OHOJIOTHYECKUX
OOBEKTOB: BUJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOI0 OTOOpa, BUJI000pa30BaHUsI, MPUCTIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBUS HKOJOTHYECKUX (HAKTOPOB HA OpraHU3MBbI, MEpeHoca
BEIIECTB W TIOTOKA HSHEPTHUM B DKOCHUCTEMAaX, AHTPONOTECHHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTrOBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE TPUMEHSTh MOJYYEHHbIC 3HAHUS I OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUSA MPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HU C Lenplo olecredeHuss Oe30IacHOCTH CBOErO 3JI0pOBbS U 370POBbS
OKPYXAaIOIUX JOEH, COOMI0IEHNs HOPM IPAMOTHOTO MOBEJICHUS B OKPY KaIOIIeH
NPUPOAHOW cpele, NMOHMMAaHUE HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHKEHUM
COBPEMEHHOW OMOJIOTUH JJIs1 pAallUOHATIBHOTO MPUPOIONIOJIb30BAHU S,

yMEHHUE pemniaTh dJeMeHTapHble OMOJOTUYECKUE 3aJa4H, COCTABIISITH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMaxX (LIeTH MUTaHUs);

YMEHHUE BBINOIHATh JA0OPATOPHBIE U MPAKTUYECKUE padOThI, COOJIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000pPYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHMBAaTh ¥ WHTEPHPETUPOBATH HH(POpPMAIUIO
OMOJIOTUYECKOTO  COJEP’KaHUS, BKIIOUYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMALIUU, HAYYHO-TIOMYJISPHbIE
MaTepualbl),  paccMaTpuBaTh  IIOOAIbHBIE  DKOJOTHYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
00001ass 6MOIOTHYECKYI0 UH(POPMAIIUIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCI0JIb30BaTh MOHSATUIHBIN arrapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Kontpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 .
HOHOTIDL K Haylka 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cHCTEMBI M1 HX OpTaHU3aNUs 1 bubmorexa LIOK
P B https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XUMUYECKUH COCTaB U CTPOCHUE KIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHE/ICATEILHOCTE KICTKI 0 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAVBUAYAIIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3MEHYUBOCTD 8 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
8 P 1
CICPBHOC BpEM https://m.edso00.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 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 DJIeKTPOHHBbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne /i P Konrtpoabnbsie IIpakTHueckue (wpp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6nmmoreka [IOK
L IBOIONKONHAS BHOTOrHA o L https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA bubnmnoreka [JOK
2 9 0.5
3emie https://m.edsoo.ru/7f4lcc74
bubmuorexa [JOK
3 5 1
OPraHH3MBL 1 OKpYKaIOWas cpeia https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmorexa [IOK
P 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Koutpoaenbie  Ipakruieckue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTtuyeckas pabora Ne 1
2 «/cnonbp3oBaHMe pa3TUYHbIX 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e6122
METO/IOB NPU U3YUYEHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buoniornyeckue cucremsl, MpoLEcChl 1 bubnuorexa [JOK
U UX U3yYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHUHU cocTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue 6EJIKOB 1 httos://m.edsoo.ru/8636b72
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubmuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
(dbepMEeHTOB (Ha IpUMepe aMIIIa3hl
WJIH KaTamas3bl)»
7 VYraesoanl. JIumuasl 1 bubmmorexa LOK

https://m.edso00.ru/863e6870



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

bubmuoreka [JOK

8 Hyxentobbie kuctotsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropust u METObI M3yUYEHUS bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1ieocTHas xuBast
crucrema
CtpoeHune d3yKapruoTHUYECKON KIICTKH.
JlaboparopHuas pabota Ne 2
«/3yueHue cTpoeHUsI KIETOK bubnuorexa [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB WM MEeTab0Iu3M httos://m.edsoo.ru/863¢766¢
bu6mmorexa [IOK
13 Porocnirtes. Xemocunres https://m.eds00.ru/863e7c98
. bubnuotexa [JOK
14 DnepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kieTku. Muros. JlabopatopHast BuGmmorexa [OK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
16 buocunTes Oenka. Peakmms bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3A https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 Tpascasnus — Guocnres benka https://m.edso0.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

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

bu6mmoreka [IOK

19 DopMBbI pa3MHOKEHHSI OPTraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bu6mmoreka [IOK

2 Meti

0 eHos https://m.edso0.ru/863e7f4a

OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OIJI0I0TBOPEHHE.

21 JlaGopaTtopHnast pabota Ne 4 05 bubnunoreka [JOK
«3yueHne CTpOCHHUS TIOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»

99 NunuBuyansHOE pa3BuTHe bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka o bubnnorexka [JOK
HACJIEJICTBEHHOCTH U U3MEHYNBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 NpU3HaKoB. MOHOTHOpUIHOE bubmorexa [TOK

P ] P https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 JHIesaBHI():quoro HapcnueI OBaHUS bubmmorexa [JOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npusHakoB. JlabopaTopnas pabora
No 5 «M3yuenune pe3ynbpbTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPUIHOTO W TUTHOPUTHOTO https://m.edso0.ru/863e8c60
CKpEIIMBAHUS Y IPO30(IIIBI HA
TOTOBBIX MUKpOIIpEnapaTax»
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

https://m.edso00.ru/863e8c60

W3menunBocTh. HeHacnencreeHnas
M3MEHUYUBOCTh. JlaboparopHas

paborta Ne 6. U3yuenue bubnnorexka [HOK
28 . 1 0.5
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOII»
HacnencrBennast "3MEHYMBOCTb.
29 JlaGopaTtopHnast pabota No 7. 1 05 bubnunoreka [JOK
«AHanu3 MyTanui y 1po30oQuiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpOIIpENapaTax»
bubmuorexa [JOK
30 Teneriica uenosexa L https://m.eds00.ru/863e8d78
PeseprHblit ypok. O6001IeHNE 110
31 teme «HacnencTBeHHOCT U 1
U3MEHYHBOCTH OPTAHU3MOB)
bu6mmoreka [JOK
32 Ceneiuus kak Kayka 1 npoucce L https://m.edso00.ru/863e9214
33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTeHUi U )KUBOTHBIX https://m.eds00.ru/863e9214
34 brorexHo0rus Kak orpacib 1 bubnnorexa [JOK
MIPOU3BOJICTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



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

KosauvecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kontpoanneie  TIpaxTudeckue u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3yUCHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTHs npeacTaBieHUu 1 bubnunoreka [JOK
00 3BOJIIOLIUH https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mukpossomows 1 https://m.edsoo.ru/863e9cle
[Tomynsius Kak 31eMeHTapHast
€IMHUIIA BUJA U SBOJIIOIHH.
4 JII;60p];T0pHI;;I pabota ;9 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIO»
5 JIBIOKyIIME CUITBI (JIEMEHTapHbIE 1 bub6nuoreka [IOK
(akTOpBbl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT00p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaTsl 3BOTIONNN:
IPUCIIOCOOTIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. Jlabopatopuas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MIPHUCIIOCOOJICHHOCTH OpTraHu3Ma 1 €€
OTHOCHTEIIEHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bubnnorexka [HJOK

MaKpO3BOJIFOIHUN

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



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

Hcrtopust xu3Hn Ha 3emiie U METObI

10 n
e€ n3ydeHus

1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubmmoreka [JOK
epruoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUN
PacTUTENILHOTO U JKHBOTHOTO MHUDA.

13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJITCKIIHSX

14 CoBpeMeHHas cuctema bubnunoreka [JOK
OpraHn4eCcKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIONHS YeTT0OBEKa (AHTPOIIOTEHE?) https://m.edsoo.ru/863eac2c

16 JBrxyuue cuibl ((hakTopsl) bub6nuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTAJMH IBOJIOLUH
YeJI0BeKa

18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunorexa [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea2
PesepBHrlil ypok. O6o0IIeHHE 10

19 TeMe «BO3HHUKHOBEHUE U pa3BUTHE
YKU3HU Ha 3eMie»

20 DKOJIOTUs KaK HayKa

21 Cpenpl 0O0UTaHMS U SKOJIOTHYECKHE bubnnorexka [HJOK



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

(bakTopsI

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

AlGuoTtnveckue hakTophbI.
Jlaboparopnas pabota Ne 3.
«Mopodonoruueckne 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTropHas pabora
No 4. «BnusiHue cBeta Ha pOCT U
pa3BUTHE YEPCHKOB KOJICYCa
bu6mmorexa [IOK
23 b
HOTHHECKHE (aKTOPEI https://m.edso00.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nomysinuu. [Ipakruyeckas pabora
24 Ne 2 «IToncuéTt mioTHOCTH 0.5
MOIYJISIIUH Pa3HBIX BHJIOB
pacTeHun»
Coob1iecTBa OpraHu3MoOB — bubmuorexa [JOK
25
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuoreka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUIBI bubmmorexa [OK
. PAVIVIEE https://m.edso0.ru/863eb5fa
CgoiicTBa 3xocucteM. Cykieccus
28 [IpupoHbIE S5KOCUCTEMBI
29 AHTpPONIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnorexa [JOK
9KOCUCTEMA 3EMIIN https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

o6uochepsl

https://m.edsoo0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1
33 CocylecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBHbIil ypok. O000IIICHUE TEMBI
34 «Co00111eCTBA U DKOJIOTUTUECKHE 1
CHUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

UHTEPHET
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