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MNOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMMmbl MO OWOJOTUHM TEOPETHUECKYID OCHOBY IS
ompezeNieHus] TMOAXOA0B K (OPMHUPOBAHUIO COJNEp)KaHUs YYeOHOTO MpeaMera
«buonorusi»  coctaBwiM: KoHuenTtyaiaeHble mnoioxenns PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB OOydeHus u
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHHS 00 OOIIMX LESIX U
NPUHIIATIAX, XapPaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmiero oOpazoBanust B Poccuiickoit ®denepanyu, a TakKe TMOJIOKEHUS O
cnenuduke Ononoruy, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIEUSHUN
CYILIECTBOBAHMs YeIoBeuecKoro oodmiectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSIM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 OuoJIoTMM Ja€T TMpEACTaBICHHWE O IMeIiax, 00 oOmei
cTpateruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIUXCS CpEICTBaMU
yueOHoro mpeamera «buonorus», omnpenenseT o005f3aTeIbHOE MPEIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneicHue TO0 pasfenaM H  TeMaMm,
PEKOMEHIYEMYIO TIOCTIEA0BATEILHOCTh H3YUCHHUS yUeOHOro MaTepuaia ¢ yu4éTom
MEXKMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH 00pa30BaTEIHHOTO
poIiecca, BO3PACTHBIX OCOOCHHOCTEN 00YJarOIIIXCS.

B nporpamme mo OWONOTMM TakKe YYHMTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W TMPEAMETHBIM pe3yibTaTaM
oOydeHuss B (OPMUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHON
JeSTEIIbHOCTH/Y4eOHbIX JIEHCTBUN 0O0yYalOImMIUXCsl TIO OCBOSHHIO COJEP KaHUS
OMOIOTHYeCcKOro o0pa3zoBaHUsl.

B nporpamme no 6uonorum (10-11 xmaccel, 6a30BbIi ypOBEHB) pealn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3YYCHHMHM Ouonormw, Onaromaps ueMy B HE
POCMATPUBACTCS HAMpPaBICHHOCTh Ha pPa3BUTHE 3HAHUH, CBSA3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OPUEHTAINNA JTMYHOCTH, SKOJIOTUUECKOTO MBIIIICHHUS, TIPEICTABICHUN O 3J0POBOM
oOpase XU3HU U OEPEKHBIM OTHOIIEHWEM K OKPYXAIOIIeld MPUPOTHON Cpere.
[TosTomMy Hapsay ¢ U3y4eHHEM OOIIEOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHMA O
CTPOCHHUH KHUBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yIEJIeHO BHUMaHHE HCIOJB30BaHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33714, B
TOM dYHCJe: TPOPUIAKTUKNA HACIEICTBEHHBIX 3a00JIEBaHUN YEJIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTHPOBAHMUS, 000CHOBaHUS IKOJIOTHYECKU
IeJIeCO00Pa3HOr0 TOBEACHUS B OKpPYXKAIOMIeW MPHPOMHON cpene, aHaIM3a
BIIUSIHUS XO3SUCTBEHHOW ACSATENHHOCTA YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX WU
VCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKIIATHON HATIPABICHHOCTH
yuebHoro mpeamMera «bruosiorus» MpOoIUKTOBAHO HEOOXOJUMOCTHIO 00ECIICUCHHUS



YCIOBUH JIJIsl pEIICHUs] OJJTHOM M3 aKTyaJbHBIX 3aJ1a4 IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHusi, KoTopas mpenmosaraer (opMHpOBaHHE y  OOy4arommxcs
CIIOCOOHOCTH aaliTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaYKHOE
mecto. OHa oOecreynBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAYyYHOW KapTHHE MHpa, pacupsieT U 000OIIaeT 3HaHUS O KMBOW Ipupoje, eé
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOW  NIpUpOAbI,  (HOpMUpOBaHUS
(GYHKIMOHATBHONW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOILIEHUS K >KUBOU MPHUPOJE
U YEJIOBEKY.

Boubiioe 3HaueHne OMOJIOTHS UMEET TaKXKe I PeIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  cpeaHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUU
oOyuaromuxcs. M3yuenne 6uonorun odecrneynBaeT ycaoBHs i (OPMUPOBAHUS
WUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUM C
NPEJCTaBICHUSAMU U3 IPYTUX YU4EeOHBIX IMPEAMETOB, B YACTHOCTH, GUNKU, XUMHU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYCHHM Y4eOHOro IMpeaMeTa
«buonorus» cocraBuIM OCHOBY Ui ONPENEICHUS TMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COJAEp)KaHUs, MPEACTABIEHHOTO B TMporpamme IO
OHOJIOTHUH.

Ot6op conepxanust yueOHOro npenmera «buosorus» Ha 0a30BOM YpOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOpPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalOIIUeCs: MOJKHBI OCBOMTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSIONMNE aJeKBATHOE IOBEICHUE
YeJIOBeKa B OKpY’KaloUIlel MPUPOIHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KHU3HU M TIPaKTHUECKOW nesitenbHocTH. Oco0oe MecTo B STOW CHUCTeME 3HaHUii
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPbIE CIyX,aT OCHOBOM 1Ji1 (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa H
[HEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  TyMaHHU3alUU
OHOJOTMYECKOro 00pa30BaHMS.

CTpyKTypHpOBaHHE COJEpXKaHHUs y4eOHOro MaTepuasia B IpPOrpamMMme 10
OMOJNIOTHM OCYIIECTBICHO C Y4E€TOM NPUOPUTETHOTO 3HAYEHMS] 3HAHUM 00
OTIUYUTETIHHBIX OCOOEHHOCTSAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aliy U
3BOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYpe yueOHOro npenmeta «bruomorus»
BBIJICJIEHBI CJIEYIOUINE CofepKaTeabHble TUHUU: «bronorus kak Hayka. MeToibl
HAY4YHOTO Mo3HaHMA», «KieTka kak Ouomoruyeckas cucremar», «OpraHusMm Kak



Oouonoruueckas cucrema», «CuctemMa M MHOroo0Opasue OpraHMYecKOTO MHUpPa»,
«DBOJIOLMS KUBOU MPUPOABI», « IKOCUCTEMBI U TPUCYILUE UM 3aKOHOMEPHOCTH.

[lenr m3yuenus yueOHoOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUEe  OOy4yarolUMMUCSH 3HAHUAMHU O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMM JKMBBIX CHCTEM pA3HOIO paHra W MpUOOpEeTeHHEe yMEHMH
UCIIONb30BaTh ATH 3HAHUS JJI TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHHS] PA3IUYHbIX KU3HEHHBIX MPOOIIEM.

JlocTmxeHue 1enu u3ydeHus: ydyeOHoro npeamera «buonorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CICAYIOIUX 3a/1a4:

OCBOEHHE OOYyYalOIMMHUCS CUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPUsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIAX, CIyKAaIlMX OCHOBOU
s (opMHUpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUPA, O
METOJlaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUH, MHOI000pa3unu U OCOOEHHOCTSIX KUBBIX
CHUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIIENOBAHUAX B OMOJIOTHH;

dopMupoBaHre y OOYYAIOIIMXCS MO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpollecce aHalW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, UAEH M TOAXOJO0B K M3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOI0 YpPOBHS OpraHU3aLUN;

CTaHOBJIEHHME Yy oOOyvaroumxcs oOmeil KyapTyphl, (YHKIIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa JKMBOW IpPUPOJbl HA OCHOBAaHMM 3HAHUW M OIBITA, IIOJYYECHHBIX IpPHU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHE Yy OOYYAIOIIMXCS YMEHMHM WIIIOCTPUPOBATh 3HAYEHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOM MAEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILEHUS K HEH, COOIIOICHNS STUYECKUX
HOPM IpU MIPOBEECHUH OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IEHHOCTHM OWOJOTMYECKHX 3HAHUW Ji TOBBIMICHUS YPOBHS
9KOJIOTUYECKOM KYIBTYpPHI, 4151 ((OPMUPOBAHMS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEHEBHOM KU3HU ISl
OLICHKH ITOCJIEICTBUI CBOEH JEATENBHOCTH 110 OTHOLIECHUIO K OKPY’KAIOIIEH Cpele,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHME W COOJNIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oomero oOpaszoBaHusi «buonorusi», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCSl 00s3aTENbHBIM YYEOHBIM MPEAMETOM, BXOASIIUM B
COCTaB MpeIMeTHOM 005acTu «EcTecTBeHHO-HAYUYHbIE TTPEIMEThI».



Jlist m3ydenusi Onoaoruy Ha 6a30BOM YPOBHE CPEIHETO 001Iero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 xnmacce — 34 gaca (1 gac B Henemo), B 11 xmacce — 34
yaca (1 gyac B Hefeno).



COJEPXKXAHME OBYUYEHUA
10 KUIACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOLIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTUYECKUX HAYK.

Metoapl MO3HAHUS KUBOUW MPUPOILI (HAOIIOIEHNE, SKCTIEPUMEHT, ONUCAHUE,
U3MepeHue, KiaacCUpUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYEecKas o0padoTka
JIQaHHBIX ).

JdemoHncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MPUPOIBI».

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

[Tpaktuueckass paboraNe 1. «Mcmonp3oBaHHMe pa3IUYHBIX METOJOB IMPHU
W3YYCHUU OMOJIOTUYECKUX 00BEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHM3aLMs.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeAMET Uu3ydeHus: onongorun. OTanyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ne. YpOBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIA, IOMYJISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA), OMOC(EepHBIi.

JdemoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHU OpPraHU3aluU
YKUBOW MPUPOABI».

O6opynoBanue: Mmoaenb MoJiekyisl JJHK.

Tema 3. XumMu4ecKnii cCOCTaAaB H CTPOCHHE KJIETKH.

XHWMHUYECKUN COCTAaB KIETKA. XUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BenlecTB B Kkietke. lloamepskanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMbIe ¥ 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (MIepBUYHAs, BTOpUYHAs, TPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe cBoWcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.



depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpartHas crneuuduuHoctb. KodepmeHThl. BuTamuHbl
OTtnuynst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBoabl: MoHOcaxapuibl  (TJIIOKO3a, pubo3a u  Je30Kkcupu0o3a),
aucaxapuibel  (caxaposa, JIaKTO3a) M IOJMcaxapuiabl  (KpaxMall, TJMKOIEH,
IeJUTI0I03a). bronornyeckue GyHKIINM yTIeBOIOB.

Jlunmunel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
rusipoobHble  cBoMcTBA. buonornueckue @yHkumu sunuaos. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JUIUI0B KaK HICTOYHUKOB SHEPTUU.

HykneunoBesie xkucnotrel: JHK u PHK. Hykneoruasl — MOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Qynkunu JHK. Ctpoenne u ¢pynkuu PHK.
Bunast PHK. AT®: crpoenue u GpyHKIINN.

[MuTosnorus — Hayka o kinerke. Knerounas Teopust — npuMep B3auMOJECUCTBUSA
uzael u (akToB B HAYYHOM [TO3HAHUU. METO/Ibl U3yUEHUS KIIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmMe MNpPU3HAKH KIETOK:
3aMKHyTas HapyxHas memOpana, moisiekyibel /JIHK kak reneruueckuil ammnapar,
CUCTEeMa CHHTe3a Oerka.

Tunsl KIETOK: »JyKapuoTHuYeckas U Ipokapuoruueckas. (OcoOeHHOCTH
CTpOEHMS NpokKapuoTHueckol kieTku. Kierounas ctenka Oakrepuil. CtpoeHue
ADYKAPUOTUYECKOW KIIETKU. OCHOBHBIE OTJHWYUS PACTUTEIbHOM, >XKUBOTHOU U
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
dbyukiuu. [Inasmatnyeckas MemOpaHa, e€ cBoiictBa u pyHkiuu. [{utomnnasma u eé
opraouasl. OpHomeMmOpaHHble opraHounbl kietku: OIIC, anmapar I'onbmxu,
an30CcoMBl.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[TpoucxoxneHne MUTOXOHIApPUM M miactud. Buasl mmactun. HememOpanHbIe
OpraHoufbl KJIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTp, LEHTPHUOIH, PECHUUKH,
KryTUkU. OyHKIIMY OPTaHOMIOB KIIETKU. BKiroueHus.

SAnpo — perynaTopHslil neHTp KiaeTku. CTpoeHue siapa: saepHas 000J104Ka,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Jwuarpammsbl:  «PacripeneneHne XUMHYECKUX DJIEMEHTOB B HEXHUBOM
npupoze», «PacrpeneneHne XMMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOAC».

Tabmuubl u cxembl: «lleproguyeckas TadaUIAa XMMUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAbI», «buocunres 6enka», «CTpoeHre MOJIEKYJIbl OesKa»,
«Ctpoenue ¢pepmenta», «Hyknennosrsie kuciaotel. JJHK», «Ctpoenue monekynbl



AT®», «CTpoeHne 3yKapuOTHYECKOW KIETKU», «CTpOeHUEe KUBOTHOU KIETKU»,
«CTpoeHue pacTUTENbHOU KIETKU», «CTpoeHHe MNPOKAPUOTUUECKON KIETKU»,
«CTpoeHue siipa KIEeTKU», « Y TIeBOAbD», «JIMIUIAbI».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE I MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPaCcCTUTENbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlaGoparopHas pab6ota Ne 1. «M3yueHwe KaTaJIUTUUYECKON aKTHUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl UK KaTajasbl)».

JlaGopatopHas pabota Ne 2. «M3ydyeHue CTpOoeHHUS KIETOK pPacCTCHUH,
KUBOTHBIX W OaKTepHWil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTIUCaHUE».

Tema 4. ’KusHenesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, WM MeTadoIu3M. AcCUMUIISAINS (TNTACTUYECKUI OOMEH) H
JTUCCUMUTISIIIUSA (SHEPTETHUECKNT OOMEH) — JIB€ CTOPOHBI E€IMHOTO IIpoliecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAaHUU
MeTabonu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(dHBIN U rerepoTpodHbIii. Ponbk dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®dotocunre3. CpetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuu
dotocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A IS )KU3HU
Ha 3emue. Biausinue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIOCOOBI MOBBIIICHUS €TI0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUM.

XeMOCHHTe3. XEeMOCUHTE3UPYIoNIe OakTepuu. 3HaUYCHUE XEMOCUHTE3a IS
KU3HH Ha 3emIe.

DHepreTnuecknii oOMeH B KJeTke. PacierieHune BemiecTB, BBIACICHHE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenwe m ero Buabl. KucimopolHOE OKHUCIEHWE, W KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe bochopunupoBaHme. D¢ddexTuBHOCTH
HEPreTHYECKOro oOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanmuzanus renerndeckod mHOpManMM B KieTKe. ['€HETHYECKUW KOJ U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6nocuHTes
Ooenka. Otambl TpaHchsanuu. KoawpoBaHwe aMWHOKHUCIOT. Ponbs pubocoMm B
OounocuHTe3e Oenka.

Hexknerounsle ¢hopmbl )Ku3HU — BUpychl. cTtopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTHM CTPOECHHMSI M JKMU3HEHHOIO LIHMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, >KUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuura yenoseka (BHUY) — Bo3dyautens CII/a.



OOpatHast ~ TpaHCKpuIUs, peBepraza u  uHTerpaza. lIpodumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdemoHcTpanun:

[Toptpetsl: H. K. Konbuos, /. . MBanoBckuii, K. A. Tumupsses.

Tabnuiel U cxeMbl: «Tumnbl nuTaHus», «MeTtaboauszm», «MUTOXOHIPHUSI»,
«DHepreTnyecknii oOMeH», «XJjoportact», «DotocunTes», «Ctpoenue JIHK»,
«CtpoeHre U (pyHKIIMOHUPOBaHUE IreHa», «CHHTE3 Oellka», «[ eHeTHIEeCKH KO,
«Bupycwi», «bakrepuodaru», «CtpoeHue u xuzHeHHbIM 1uki Bupyca CIIN/la,
OakTepuodara», «Pemmkarnus JTHK».

O6opynoBanue: mMonaenu-ammkkanun «Yasoeaue JIHK u Tpanckpumnims»,
«buocunTes 6enka», «CTpoeHne KIeTKn», Moaensb cTpykTypsl JJHK.

Tema 5. Pa3MHOXkKeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KieTouHblii 1IMKJ, WM >KM3HEHHbIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Permkanusa — peakuuds MaTPpUUHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIIL
JluniouaHbIi W TalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMATHIBI.
[{uTosiOrMUECKHE OCHOBBI PAa3sMHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHUS
OpraHu3MOB.

Henenue knetkn — muto3. Craguu murtosza. IIpoueccsl, nmpoucxonsimme Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKUA CMBICT MUTO34.

[Tporpammupyemasi rubGenb KISTKH — aromTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
crnopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHue. VcKyccTBeHHOE KJIOHHMPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJEKIUU.

[TooBOE pa3MHOKEHHE, €TO OTINYHS OT OECTIOIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpoOUCXOOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKUH CMBICT H
3Ha4YeHUE MeHo3a.

["ameTorenes — mporecc 0OOpa3oBaHUS TOJOBBIX KJIETOK y IKUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHWKH U SUYHUKA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CIepMaro30ujl, SHIEKIETKa) — CIEePMAaTOreHe3 U OBOIEHE3.
OcoOEHHOCTH CTPOCHHS SMIIEKIETOK U crepMaro3ouaoB. OIuio0TBOpEHUE.
[TapTeHorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpPUMOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, racTpyisius, opraHorene3. [loctamOpuonanbHOe pazButhe. TUIbI
NOCTAIMOPHUOHANIBHOTO PAa3BUTHS: TMpsMOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIEC BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaIUM Pa3BUTHS.

JdemoHncTpanuu:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOB», «/[BoitHOE
OIUIOAOTBOPEHHUE Y [IBETKOBBIX pAacTEeHH», «BererarnBHOE pa3MHOXKEHHUE
pacteHuii», «J/lenenne knetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOK»,
«Ctpoenune xpoMocoMbl», «Knerounelii mukn», «Pemmmkamus JHK», «Mutos»,
«Meiio3», «IIpsmoe u HenmpsiMmoe pa3BUTHE», «]'aMeTOreHe3 y MIIEKOMUTAIOMINX U
YeJnoBeKa», «OCHOBHBIE CTaIMA OHTOTE€HE3a».

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmMaTo30H/1bl
MJIEKOIIMTAIOIIEr0», «SHIIeKIeTKa MIIEKOIUTAoIMmero», «Kapunoknnes B KieTkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/lenenue KIeTKu», MOJAEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHblie U NpakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpENapaTax».

JlaGoparopHass pabota Ne 4. «M3ydyeHuwe cTpoeHHUs NOJOBBIX KIETOK Ha
TOTOBBIX MHUKpOIIpenaparax».

Tema 6. HacjieCTBEHHOCTb U M3MEHYHUBOCTH OPraHU3MOB.

[Ipeamet u 3amauu reHeTUKU. VicTopust pasBUTHsA reHETUKU. Poiib nuronorun
U 3MOpHOJIOTMM B CTAHOBJIGHWU T'€HETUKU. BKilaj poccHHCKUX U 3apyOesKHbIX
yu4€HbIX B pa3BUTHE TE€HETUKU. MeToabl TEeHETUKU (TMOPUIOJIOTUYECKU,
LIUTOT€HETUYECKHUM, MOJEKYJISIPHO-TeHETHYeCKUil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTHUecKasi CAUMBOJIMKA, HCIOJIb3yEMas B CXEMaX CKPELIMBAHU.

3aKOHOMEPHOCTH HACJIEAOBAaHUS MPU3HAKOB, YCTAHOBIIEHHBIE I'. Mennenem.
MoHoruOpuaHoe CKpellMBaHHE. 3aKOH €IMHOO0Opa3ust TUOPHUIIOB NEPBOIO
nokosnienus. IlpaBwiio JOMHHMpPOBaHMs. 3aKOH pACUICIUIEHHS MPU3HAKOB.
['unore3a ynctoTsl rameT. [loaHOE U HEMOIHOE JOMUHUPOBAHHE.

JurubpugHoe  CKpeliMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HaclleZOBaHUS
npusHakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanu3upyroniee ckpemuBanye. Mcnonp30Banne aHAIM3UPYIOIIETO CKPEIIMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJEelI0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHIOBEpA.

XpOMOCOMHas1 TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTnYecKne KapThl.



['eHerrka mosa. XpoOMOCOMHOE ONpeAETeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbI. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUabl N3MEHUMBOCTH: HEHACIICACTBEHHAs M HACJIEICTBEHHAS.
Poinp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MOIM(PUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psiJl ¥ BapHallMOHHAS KpUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAM(MUKAIIMOHHON U3MEHYHNBOCTH.

Hacnencreennass, WM TIeHOTHIIMYECKas, W3MEHYMBOCTL. KomOHMHATHBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBa KOMOWHATHUBHOMU
U3MeHUYMBOCTA. MyTarmoHHasi K3MEHYUBOCTh. Kimaccudukamnus MmyTamnuii: TeHHBIE,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTaluidi. MyTareHHble (paKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HaclieACTBeHHON nu3MenunBoctu H. 1. BaBuiona.

BHesaepHas HacI€CTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka uyenoBeka. Kapuorumn uenmoBeka. OCHOBHBIE METOIbl T€HETHUKHU
YeJI0OBEKA: T€HEAJIOTNUYECKU, OJIM3HEI[OBBIN, IINTONCHETUYECKUI, OMOXUMHUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPEAEIEHUE TeHOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-anamm3a. HacnencTtBenHsie 3a00JieBaHUS YeEJIOBEKA: T'€HHEBIC OOJIC3HH,
OONE3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H TreHepaTuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PHIAKTUKHU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKko-TeHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIUIIMHCKON
TC€HETUKH B MIPEJOTBPAICHUY U JICYCHUY T€HETUUECKUX 3a00JIeBaHUI YeloBeKa.

JdemoHncTpanun:

[Toptpetsl: I'. Mennens, T. Mopras, I'. ne ®pu3, C. C. Yerepukos, H. B.
Tumodeen-Pecosckuii, H. M. BaBuios.

Tabmuiet W cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
IUTOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI W €ro LHUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpelmMBaHUE»,
«uTonornyeckue OCHOBBI TUTHOPUTHOTO CKpEIMBaHU», «Meno3z»,
«B3aumoneicTBue aJUIeNIbHBIX TE€HOB», «['e€HEeTMYecKue KapThl pPACTEHUH,
JKUBOTHBIX U YEJOBEKa», «['eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CLHEIUIEHHOTO C mnonom», «KapHoTumbel YeloBeKa UM KUBOTHBIX», «Buael
U3MEHUYMBOCTH», «MoauduKanroHHass W3MEHYMBOCTh», «HacmemoBanue pesyc-
bakTopa», «I'eHeTHKa rpynn KpoBu», «MyTallMoOHHAs: U3MEHUYHUBOCTh>.

O6opynoBaHue: MoJIeNU-aNIUIMKAIMY  «MOHOTUOPUIHOE CKpEeluBaHUE,
«HenonHoe nmoMuHHMpOBaHUEe», «JluruOpuaHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MHKpompemnapar «Jlpo3zoduna» (Hopma, MyTanuu
(GbOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox moceBHOI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopaTtopHas pabora Ne 5. «lM3ydeHue pe3yiabTaTOB MOHOTMOPUIHOTO U
JUTHOPUIHOTO CKPELIMBAHUS Y Ap030(Uibl Ha TOTOBBIX MUKpOIIpENnapaTax».

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKaAITMOHHOW W3MEHUYUBOCTH,
IIOCTPOECHHUE BAPHUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(puibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJIOBEKa».

Tema 7. Cenekuusi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuys Kak Hayka M IpolecC. 3apOXKICHUE CEIEKUUU U JTOMECTHUKALU.
Yuenne H. W. BaBumoBa o0 T1ieHTpax MPOUCXOXKJICHUS U MHOTroo0pasus
KyJbTYPHBIX pacTeHUW. LIEHTpbl MPOMCXOXKIEHHUS AOMAIIHUX *XUBOTHBIX. CopT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IBI ceNeKInu. MaccoBblii M MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKUMHA pPacTeHUM M KUBOTHBIX. OIEHKAa JKcTepbepa. bIM3KOpOACTBEHHOE
CKpelmyBaHue — HHOpuauHr. Yucrtas nuHusA. CKpelIMBAHWE YMCTHIX JIMHHU.
['eteposuc, wnu rudpunnHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHas rtulpunmzauus u €€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
IIOJIyYCHUE NOJIMILIONAOB. JIOCTMIKEHMsSI CENEeKUMHM pAaCTEHUM, >XWUBOTHBIX H
MUKpPOOPraHU3MOB.

broTexHOIOrHs Kak OTpacib HNPOU3BOACTBA. ['€HHas MHXKEHEpHs. OTallbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kinerounble KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3MCTBEHHBIX OPIaHU3MOB.

DKkoJioruuyeckue W dthueckue  npobiembl. MO - reHeTuyecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. M. Baswios, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubl 1 cxembl: KapTa «LIeHTpbl MNPOUCXOXKACHUS M MHOTr000pa3us
KYJbTYPHBIX pacTeHuii», «I[lopojbl JOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHuit», «Otnanéanas rudpunuzanus», «Paboter akanemuka M. @. BanoBa»,
«[onmumnongus», «OOBEKTBI OHMOTEXHOJIOTUN», «KileTOuHBIE KyJIbTYypbl U
KJIOHUPOBaHKE», «KOHCTpyHpOBaHHUE U IEPEHOC TEHOB, XPOMOCOM».

O0opynoBaHue: MyJISKU TUIOA0B U KOPHEIIJIOJOB TUKUX (POPM U KYJIBTYpPHBIX
COpTOB pacTeHwuit, repoapuit «CenbCKOX035HCTBEHHBIE PACTEHUS».



JlabopaTtopHblie U npakTHYecKHe padoThI:

OKcKypcHusi«OCHOBHBIE METOABI W JOCTHXKEHMSI CEJEKUUU pPAcTeHUl |
YKUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpuUIO
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KUIACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUU. DBOJIOLMOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BONIIOIMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTUHU U APYTUX HAYK.

CBugerenscTBa 3BOJONUU. [laneoHToNIOrMYEeCKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHJIOB B MAJICOHTOJIOTMUECKOW JIETOMHCH, TEPEXOMHbIE (HOPMBIL.
buoreorpaduueckne: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3iuuus SMOPUOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYIMMEHTApHBIE OpPTaHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACIIEJACTBEHHOCTH M OCHOBHBIX META0OJMYECKHX IMyTell y BCex
OpraHu3MOB.

OomonnoHHas Teopuss Y. [lapBuna. IlpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKylIME CHJIbI 3BONIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMPENENEHHAS W3MEHUYUBOCTD,
0opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBINM OTOOD).

Cunrernueckas Teopus 3Boitonuu (CTI) u €€ OCHOBHBIE MOJIOKEHUS.

Muxpossomtonus. [lomynsnuus Kak eAUHULA BUAA U IBOJIIOLHH.

JBuxymie cuibl ((hakTOpbl) SBOMIOIUHM BHAOB B MpHpojae. MyTallMOHHBIHI
mpoiecc U KOMOWHATHBHAS W3MEHYMBOCTH. [lOMyNsSIIMOHHBIE BOJHBI U Jpeid
reHoB. M3osiust 1 Murpanus.

EcrectBennbiit oTOOpP — HampaBisoomui (akTtop 3BOMOIUUA. DOpMEI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yabTaT dBojonuu. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALIUH.

Bunx wu BumooOpazoBanme. Kpurepuu Buga. OcHOBHble (HOPMBI
BU1I000pa30BaHus: reorpaduueckoe, IKOJIOrH4ecKoe.

MakposBomonusi.  PopMbl  3BOIOUMU:  QuUiIeTHYECKas, JAUBEPreHTHasd,
KOHBEpreHTHas1, mapauiesnbHas. HeoOpaTtuMocTh SBOIOIUN.

[IpoucxoxieHre OT HeCHelHaIu3UupPOBAHHBIX MpeakoB. [Iporpeccupyroias
criennanu3anvs. AganTuBHas paguanus.

JdemoHncTpanuu:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnus! U cxembl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiie», «3apOoAbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApXeonrepukc», «®Dopmbl  OOprOBI 32
CyIlIeCTBOBaHHE», «EcTecTBeHHBIN 0TOOp», «MHOroo0pasue COpTOB pacTCHHUI»,
«MHorooOpa3ue  mMOpoJ  JKUBOTHBIX», «[Tomymsamum», «MyTtanuonHas
U3MEHUYHMBOCTE», «Apomopdo3bl», «Umnoamantamum», «OO0Imas aereHepamus»,
«JIBmkymue cuiabl dBOMOIUK», «Kapra-cxema wMapiipyra mnyrtemecTBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpuUCIOCOOIEHHOCT, OPraHU3MOBY,
«["eorpaduueckoe Bumo0OpazoBaHue», « IKOJIOTHUSCKOE BUI000OPA30BAHKE».

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPACKH,
Ha0Op IUTIOMOB W CeMsiH, KoJuteKiusi «[IpuMepsl 3amuTHBIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBIEHUS IBOJIIOIUN», 00BbEMHAS MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX».

buoreorpaduueckass kapra wmupa, Kowiekuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojenb anmimkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpenapatbl «Pa3Butue Hacekomoro», «Pa3Burtue
JSTYIIKW», MUKporipernapar «Jlpo3oduna» (HopMa, MyTalluu (OpMblI KPBIJILEB U
OKpACKH TeJa).

JlabopaTtopHblie U NpakTHYecKHe padoThI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEBHOTO XapaKTepar.

Tema 2. Bo3HUKHOBEeHUE H pa3BUTHE KU3HH Ha 3em.Ie.

JloHaydHble NpPEACTABICHMS O 3apOKACHUM >KW3HU. HaydHble Trunoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emje: a0uoreHe3 M NaHCIepMus. XUMUYecKas
HBOMIOIMUSI. AOHMOTEHHBIM CHUHTE3 OpPTraHWYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNepUMEHTAIIBHOE MOATBEPKICHUE XUMHUECKON 3BOJIIOIMU. HavyanbHbIe 3Tanbl
ouonoruueckoi ssomouuu. I'unoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IIPOTOKJETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIIT KUBBIX OPTaHU3MOB.

PazButne xu3Hn Ha 3emie mo spam u nepuonam. Karapxeil. Apxelckas u
nporepo3oiickas dpbl. I[lameosoiickas spa u €€ mnepUOABl: KEMOPHUICKUIA,
OPJAOBUKCKUH, CHITYPUHUCKHM, T€BOHCKN, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3o3olickas 3pa ¥ €€ NepUOJIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3zoiickags »3pa W €€ mnepuoAbl: MaJCOrCHOBBI, HEOrCHOBBIM,
AHTPOIIOTE€HOBBIN.



XapakTepucTuKa KJIMMaTa U TeoJoruueckux mporeccoB. OCHOBHBIE 3Tallbl
DBOJIIOIIUU PACTUTEIBHOTO W >KHBOTHOTO MHpa. Apomopdo3bl y pacTeHuil u
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPYMI KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECcKOTO MHpa KaKk OTpaKeHHE H3BONOUUA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYMIIbI OPraHU3MOB.

DBOJIIOIMSA Y€JIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3BuTue mpeacTaBlieHuil o
MPOUCXOXKJICHUM 4YeloBeka. MeToabsl u3ydyeHus anTpornorene3a. CxoncrtBa U
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuibl  (pakrtopsl) — aHTpornoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
W3TOTOBJICHUE OPYIHM TPYJa, MBIIIUICHUE, PEUb.

OCHOBHBIE€ CTaIUM W BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YenoBek mnpsaMoxonsuui, YenoBek HeaHACPTAIbCKUM, YenoBek
pa3yMHbIii. Haxonku uCKoIlaeMblX OCTaTKOB, BpeMs CYIECTBOBaHMS, 00JacTb
pacrnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasuiicKkasi),  HETpO-aBCTpajlOUAHAsA  (PKBATOpUANIbHASA),  MOHTOJIOMJHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYILIECTBOBaHHWs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuuel u cxeMmbl: «Bo3nukHoBenne CoJiHEYHOR cucTEMBI», «Pa3Burtne
opraHu4yeckoro mwupa», «PacturenbHass knetka», «KUBOTHas  KIETKa»,
«IIpokapuoTnueckasi kietka», «COBpEMEHHAs CHUCTEMa OpPraHUYECKOro MUpa»,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPAa3HBIX
00e3bsin», «OCHOBHBIE MecCTa MaJCOHTOJOTMYECKUX  HAXOJOK IMPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moan», «JlpesHue moaun», «llepssie
COBPEMEHHBIE JIFOAN», «HeII0BEUECKUE PACHI».

O6opynoBanme:  mymsiku  «lIpoucxoxknenue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIAa, HEaHJEpTajblla, KPOMAHbOHIIA), CJIENKH HWIIN
U300pKEHHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YeJOBEKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebia), TEOXpOHOJOTHMYecKass Tabnuma, KoJulekuus «Dopmer
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

[IpakTudeckas pabora Ne 1. «M3ydeHue UCKOmaeMbIX OCTATKOB PaCTEHUU U
YKUBOTHBIX B KOJUJIEKIIUSAX>.



DKCKypcHUsl «IBOJIIOIUS OPraHUYECKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIM WIM KPACBEIUECKUN MY3€H).

Tema 3. Opranu3Mbl 1 OKpPYKaOLIas cpeaa.

DKoNorus Kak Hayka. 3aJjauyd U pa3Jesbl SKOJOTHH. MeToabl SKOJOTHUECKUX
UCCIIE0BAaHNM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3YIIHAs, MMOYBEHHAs,
BHYTPHOPraHU3MEHHAs.

Okonornueckue (axkropel. Knaccudukanus skxonorudeckux (HakTOpOB:
abnoTtuyeckre, OUOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(bakTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOphI: CBET, TEMIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[IpucnocoOnenust OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buosiornueckue puTMsl.

buotnueckue (haxkTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHILIUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. lapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOACUCTBUN JUIS CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTUYECKUE XApAKTEPUCTUKU monyysiquu. (OCHOBHBIE MOKa3aTENH
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IMPUPOCT,
Murpanus. J[mHaMyuKka 4YMCIEHHOCTH NOIYJISIUU U €€ peryJisaius.

JdemoHcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynwe, O. I'ekkensb.

Tabnuubl u cxemsl: kapta «[Ipupogusie 30HbI 3eMian», «Cpeabl oOMTaHUS
opranu3moB», «®otonepuoansam», «llomymsamum», «3aKOHOMEPHOCTH POCTa
YUCIIEHHOCTU MOMYJISIUKU UHPY30pHH-TyPenbku», «[IuieBpie nemnm».

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

JlaGoparopHas pad6ota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PACTCHUM M3
pa3HBIX MECT OOUTAHUS».

JlaGopartopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIeyCa».

[IpakTudeckas padora Ne 2. «[ToAcUYET MIOTHOCTH MOMYJIAIMI Pa3HBIX BUIOB
pacTeHUN».

Tema 4. CooO1mecTBa ¥ 3KOJI0rH4ecKHe CUCTEMBI.

Coo0miecTBO opraHuzMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAS,
NPOCTPAaHCTBEHHAs, Tpoduueckas (muiienas). Buabl-momuHantsel. CBsizu B
OHOILIEHO3E.

DKoJlorMueckrue cuctemMbl (dkocuctembl). IloHstne 00 »3KocucTemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B SKOCHCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IWIleBble LM U CETH.
OCHOBHBIE TIOKa3aTENW SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKUE
MUPAMUJBL:  TPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOWCTBa JKOCHCTEM:
YCTOHYHMBOCTD, CAMOpPETYJIALHNS, pa3Butue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCUCTEMa XBOIHOTO
WA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ OKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMEI.
buonormueckoe u X03sHUCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak QakTop ycToHuMBOCTH 3KocucTteM. CoxpaHEeHHE
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanackoro o 6uocdepe. ['paHuiibl, cocTaB M CTPyKTypa
ouocdeprl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
r100ambHONW JKOCHUCTEMBI. J[MHAMUYECKOoe paBHOBECHE W oOOpaTHas CBS3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMUYECKUE KBl AIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTEHHBIE U3MEHEHHs B Onocdepe.
['moGanpHBIE IKOTOTUIECKUE TPOOIEMBI.

CocymiecTBoBaHHE PUPOIBI u YeJI0BEYECTBA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yIpaBlIeHUS] TMPUPOAHBIMH pecypcaMd M HUX HCIONb30BaHue. JloCTIKeHus
OMOJIOTHH 1 OXpaHa MPUPOJIBIL.

JdemoHcTpanuu:

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

Tabmubr u cxemsl: «[lumesbie 1enn», «buoNEHO3: cocTaB U CTPYKTypa»,
«[Ipuponnpie coobmiecTBa», «llemnm mnuTaHUsA», «DKOJOTHYECKAs MHPaMUIA»,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOJIMCTBEHHOTO Jieca», « IKOCHCTEMA
XBOMHOro  Jeca», «buomeHo3 BomoémMa», «ArponeHos», «lIpumepHsbie
AHTPOTIOTCHHBIE  BO3JCHCTBUS HA  NPHPONY», «BakHeWIIne WCTOYHUKU
3arpsiI3HEHUS BO3JyXa M TPYHTOBBIX BOJ», «[louBa — Ba)kHEWIIas COCTABIISIOIAS
ouochepnr», «Daktopsl Aerpananuu mouB», «IlapHukoBbid A3 PexT», «DakTophl
pPaIrMoaKTUBHOIO 3arpsi3HeHus: Ouocdepnl», «OO0mas cTpykTtypa Ouochepsi»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM 3KkpaH Ouocdepbl»,
«KpyroBopot yriepona B onocdepe», «KKpyropopot azora B mpupoje».

OOopyaoBaHKe: MOJEIb-alIINKAIUSA «TUIHMYHbIC OHOLIEHO3bI», IepOapHii
«PacturenpHbBIe cooOMIEeCcTBa», Kouiekun «brorenos», «Bpeaurenn BaxkHeHIImX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapuu H KOJUIEKIIUA pPACTEHUH W
KUBOTHBIX, MPHUHAJICKALIINE K Pa3HbIM SKOJOTHYECKUM TpyINaM OJHOTO BHUA,



Kpacnas kuura Poccuiickoit @enepanuu, HU300paK€HUS OXpaHIEMbIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCI TpPeOOBaHUSA K pe3yibTaTaMm
OCBOCHHSI  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEro OOImero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pe3yJbTATOB OCBOEHHUs mpeamera «buomorums»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHME OOYJarOIUMUCS POCCUNUCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIIPE/CNICHUI0, Hajlu4yhe MOTUBAIMM K  OOY4YeHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIINUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOrMYEeCKOro o0pa3oBaHUs, HAJIMYUME HSKOJOTMYECKOTO0 MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE MIJIAHBI.

JIndHOCTHBIE PE3ynbTAThl OCBOEHUS MpeaMeTa «bHOIOTUsS» JOCTUTAKOTCA B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIAMHU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSI, Pa3BUTHUS BHYTPEHHEW TMO3UIUU JUYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIIOBEKY TPY/Ja U CTaplIEMy MMOKOJEHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TpagulKsM MHOTOHAallMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, Npupoae H
OKPYKaroIIEH Cpele.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorns»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONUXCsl pyKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIHUX
TPAJMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA W OMbITA JAESATEIBHOCTH B MPOLECCE pPeAN3ali OCHOBHBIX HaIPaBJICHUM
BOCIIUTATENHHOU IESITENLHOCTH, B TOM YHCJIE€ B YACTH:

1)rpa:xkaaHckoro BOCIUTAHMSI:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOMIETrOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHSITH €€;

YMEHUE YUYUTHIBATh B CBOUX JEUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEKIACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX ¥ HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIIMOHEHTOB TNpPHU OOCYXKIEHUU CIHOPHBIX BOIMPOCOB
OMOJOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA, YBaXKEHUA K CBOEMY HAapoOJay, YyBCTBA OTBETCTBEHHOCTH MEPEN]
Poagunoii, ropmoct 3a cBOM Kpau, CBOWO PoauHy, CBOM A3BIK U KYJIBTYPY,
MPOIIUIOE U HACTOSAIIEe MHOTOHAIMOHALHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTHXEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHE U
pa3BuUTHE OHWOJOTUM, TMOHUMAHUSA 3HAYEHHS OHOJOTMHM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIIEHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;



MOHUMAHUE YMOIIMOHATILHOTO BO3/ICHCTBHS )KUBOU MTPUPOJIBI U €€ 1IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢u3uyeckoro BoCIHUTAHNSA, (POPMHPOBAHUA KYJIbTYPHI 30POBbSI M
IMOLMOHAIBHOTO 0JIATONOTYYHsI:

NMOHMMAHUE W peanu3anusi 370pOBOro u Oe3omacHOro oOpasa KHU3HU
(3mopoBOe  TUTaHWE, COOJIOMICHWE TUTMEHWYECKHX TMPaBWJI H  HOPM,
cOaIaHCUPOBAHHBI PEXUM 3aHATUH UM OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPU3UUECKOMY U NICUXUYECKOMY 3710POBBIO;

MOHUMAHUE IEHHOCTH TPAaBWI HHIUBUAYAIbHOTO ¥  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOIINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

6) TpyA10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE IIEHHOCTH MacTEPCTBA, TPYIOTIOOHE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOMU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

WHTEpEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peaTn30BBIBATH
cOOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOTMYECKOT0 BOCTIMTAHMS

DKOJIOTHYECKU I€JIECO00pa3HOEe OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYIIKOB UM OIIGHKM WX BO3MOXHBIX TOCJIEACTBUN NSt
OKPYXaroUen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TyTed ux
peuieHus;

CIIOCOOHOCTh HMCIOJIBb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUHU
3HaHWST W YMEHUS TPU PEHICHUH NpoO0JeM, CBS3aHHBIX C PaIMOHAIBHBIM
MPUPOOIIOIL30BaHNEeM  (COONIOZICHNE TpaBWU  TOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECUSI B DKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphI);



AKTUBHOE  HEMNPUITHUE JEWCTBUM, NPUHOCAIIMX BPEHd  OKpPYXKaroueu
IPUPOJTHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArONPHUSTHBIE SKOJIOTHUYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4KMe Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEeATEeIbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MTPAKTUYECKON JI€SITEIbHOCTH 3KOJOTUYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM W UWUTATEIbCKOM KYJIbTYpbl KaK CpEeACTBa
B3aMMOJICUCTBUS MEX1Y JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PALMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPECTaBICHUS 00 OKPYXAloIleM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YeJOBEKa U
oO1iecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpodiieM
COXpaHEHUs MTPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OMOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINN:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEIHUIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTb PECypcHble  MPOOJEeMbl  pa3BUTHUS
4eJIOBEYECTBA, OUCKA MyTe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
obOecrieueHus  MepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHOJOTUYECKUX 3HAaHUU B IEJsIX
NOBBIIEHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM 4acTH (DyHKUMOHAJIBHOM I'PaMOTHOCTH OOydYaromuxcs, Gpopmupyemon
IpU U3yYeHUH OUOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIONb30BaTh TMOJydyaeMble 3HAHUS i1 aHaiu3a u
0OBSCHEHMSI ABJICHUM OKPY>KAIOIIETO MUpa U MPOUCXOIAIIUX B HEM H3MEHEHHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAyYHBIX (DaKTOB H
UMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS st
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HaHUE IIEHHOCTH HAy4YHOM JESTEeIbHOCTH, TOTOBHOCTH OCYUIECTBIISThH
INPOEKTHYIO M HCCIIE0BATENBCKYIO AEATEIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IMOJyYE€HHIO HOBBIX 3HAaHUN MO OHOJOTHUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MerarnpeameTHbIe pe3yJbTaThl OCBOEHUSI yueOHOoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i1  (OPMHUPOBAHUS MHPOBO33PEHUSA OO0YyYaIOIINXCS
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINEe
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIus, SIBJICHHUE, MPOLECC,
cucTeMa, HayudHbIM (haKT, MPUHLINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HAONIOJEHWe, U3MEpPEHHe,  OJKCIePpUMEHT U  JAPYTuXx),
YHUBEpCaJbHbIE Yy4YeOHbIE JAEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHbIE), o0ecreunBaronue dbopmupoBaHue (GYHKIMOHATBHOM
IPaMOTHOCTH UM  COLMAJIbHOM KOMIIETEHUMHU OOYy4YalolMuXcs, CIOCOOHOCTD
oOyyJaroumxcs UCII0JIb30BaTh OCBOCHHbIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS W  YHUBEpPCadbHBIE Y4YeOHBIC JCHCTBUS B
II03HABATEJIbHON U COLMAIIBHOM ITPAKTUKE.

MeranpenMeTHbIe pe3yJibTaThl OCBOCHHUS IMPOTPAMMBI CPEIHETr0 O0OIIero
00pa30BaHUsl TOHKHBI OTPAXKATh:

Osi1agenue YHHUBEPCATbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
JefiCTBUSIMU:

1)0a30Bble Jornueckune AeicTBHSA:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHWHM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIMIICHUS
(amanm3a, CHHTE3a, CpAaBHEHMSI, KilacCu(UKaAIuu, 0000IICHNS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUM (BBIJEIATh WX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH MOHATHUSIMM);

ONpENCNISITh 1M JSATeIbHOCTH, 3ajJlaBasi HapamMeTpbl W KPUTEPUU UX
JOCTHKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TIOCTABICHHBIMHU IIEIISIMU;

WCITOJI30BATh OMOJIOTUYECKHUE TOHSATHS JUIsl OOBSICHEHUS (DAKTOB U SIBICHUHN
YKUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKUE paCCyXJCeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPUBAEMBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MOJIEIBHBIE CpencTBa TS MpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaKK€  NPOTHUBOPEUYHMM  Pa3HOTO  pOJAA,  BBIBICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIHICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HUMEIOIIUXCS
MaTepHaIbHBIX U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B JEATEILHOCTh, OIIECHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JEATEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaATh KPEaTUBHOE MBIIIICHHE TPU PELUICHUN )KU3HEHHBIX MPOOJIEM.

2)0a30BbI€e HCCJIEA0BATEILCKHE AeliCTBHA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIEHUS MPAKTHUECKUX 3324, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pPAa3jHyYHble BUABl JEATEIBHOCTH MO TOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalnH, MPeoOPa30BaHUI0 M TPUMEHEHHUI0 B Y4eOHBIX
CUTYallUsX, B TOM YUCJIE MPHU CO3JaHUH YUEOHBIX U COLUATBHBIX IPOCKTOB;

(dbopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIaMH;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajauyy,
BBIJIBUTATh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTb ApryMEHThI AJS JOKa3aTeJIbCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMEThb MEPEHOCUTh 3HAHWS B IMO3HABATEIBHYI0O M MPAKTHYECKYIO 00JacTH
KHU3HEIEeATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) padora c nndopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTeparype, OWOJIOTHYECKUX CIIOBapsAX W
CIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3IUYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
€€ TOCTOBEPHOCTh U HEMTPOTHUBOPEUNBOCTH;

bopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IUYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OOXOAUMOMN JJIsI BBIMOJHEHUS Y4EOHBIX
3ajay;

mpuoOpeTaTh OMBIT KCHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOIh30BAHUS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GOpMy  MpeAcTaBICHUS
ouonornyeckoi nHdopmanuu (cxembl, Tpaduku, AUarpaMMbl, TaOJIUIbI, PUCYHKH
¥ IpyToe);

WCIIOJIb30BAaTh HAYYHBIA SI3BIK B Ka4yeCTBE CpeAcTBa mpu pabore ¢
Ovonornyeckom HHPOpMaLME: MPUMEHATh XUMHYECKHe, (QU3nyeckue u
MaTEeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPEoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWS W 3aUTHl  WH()OpMmaIuwy,
uH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH e CTBUSIMMU:

1)o0menmne:

OCYIIECTBISITh KOMMYHHUKAITUHU BO BCeX chepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WJIU JIUCKYCCUM IO CYHIECTBY OOCYX IaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBITIOJIHEHUS TMpeiaraeMon
3a/1au, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MUIMH JIPYTUX YYaCTHUKOB
JVAJIOTA WA JUCKYCCHUN);

pacmo3HaBaTh HEBepOAbHBIE CPEACTBA OOIICHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJCUCTBUS, MMOHUMATh
HaAMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOH popme popmMyarpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2)COBMeECTHAs JeSITeJIbHOCTD:

MOHMUMATh M HCIOJH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHIAMBUIYATbHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOEHCTBUS NIPU PElIeHUH Y4eOHOM 3a/1au;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
WHTEPECOB M BO3MOYKHOCTEH KaXKOTO WICHA KOJUICKTUBA;



IIPUHUMATh LEJIW COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JEWCTBHM,
pacnpenensiaTb poiau ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh Pe3yJbTaTh
COBMECTHOM pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M KaXXJOrO0 y4YaCTHHKAa KOMAaHIbl B
001t pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeaaraTb HOBBIE NPOEKThI, OLUECHUBATH MAEHU C IMO3ULUHAH HOBU3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIUATUBHBIM.

OBJ1ajleHH e YHUBEPCAJIbHBIMU PEryJSITUBHBIMU ACHCTBUSIMM:

1)camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIs BBIABJICHHUS TPOOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHbBIX CUTYaIUAX;

BHIOMpATh HAa OCHOBE OHWOJIOTMYECKMX 3HAHWHA IIEJIEBBIE M CMBICIOBBIE
YCTaHOBKHM B CBOMX JICMCTBHUSX M MOCTYNKAaX IO OTHOLICHUIO K >KUBOW IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBBI0 OKPYKAIOIIUX;

CaMOCTOSITENIBHO OCYIIECTBIISITh MO3HABATENbHYIO NIESTEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JESITENPHOCTH U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITEIbHO  COCTaBJSITh IUIAH pEHIeHUus MpoOJeMbl C  y4éToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEW U MIPEATNOYTEHU;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOUYTCHHI;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIIEHNUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYyIuLUU B
pa3HBIX 00JIACTAX 3HAHWM, TMOCTOSHHO TOBBIMIATH CBOM OOpa30BaTEIbHBIN H
KYJIbTYPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISM;

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJbTaTOB U
OCHOBaHM, UCMOJIb30BaTh MPUEMBI pedIeKCUU JIS OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHS;

YMEThb OILIEHMBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIECHUS IO HX
CHHXKEHUIO;



IPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3)npunsitue cedst U APYrux:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHThl JPYI'MX IpU aHaJlu3€e pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YeJI0BeKa.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynapTaThl OocBoeHusi nporpamMMbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKIIFOUAIOT crierupuydeckue st yueOHoro npeamera «bromorus»
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALINH U
IpeoOpa30BaHUIO 3HAHUM, BUbI JEATEIBHOCTH MO MOJIYYEHUIO HOBOIO 3HAaHUS U
OPUMEHEHUIO 3HAHUM B Pa3jMuYHbIX y4E€OHBIX CUTYyallUsX, a TaKXKe B PEaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMerHbie
pe3yabTaThl MPEICTAaBICHBI IO TOaM 00yUYEHHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI ydeOHOro mpeameta «buonorus» ¢ 10
Kjlacce I0JKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOH €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHs, O BKJIA/J€ POCCUUCKHUX U
3apyOeXHBIX Yy4YEHBIX-OMOJOrOB B pa3BUTHE OHOJOTHH, (YHKIMOHATHHOU
I'PaMOTHOCTH Y€JI0BEKa JIsl pEIIeHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOrMUYECKHX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTaboau3M (OOMEH BEIIECTB U NpPEeBpaIICHHE
SHEpPruM), TOMEOCTa3 (CaMOpEryJslts), YpOBHEBAs OPraHU3alUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEAECHUE (PETIPOTYKIHS), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHE TEOpUU (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axousl (I
Menpens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIEHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensite rpaHULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIAMHU HAYYHOTO MO3HAHUS B OMOJIOTUHU: HAOMIOICHNUE U
OMMCAHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHHM, OpraHU3alMs W TMPOBEACHHE
OMOJIOTMYECKOTO  HOKCIEPUMEHTa,  BBIABIDKEHHWE  THIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOITYYECHHbIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB U IPEBPALICHUsS] dHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTHYecKOro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio03a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO PA3BUTHUS OpraHuU3Ma
(oHTOTEHE3);

YMEHHME NPUMEHSAThH IOJIyYEHHbIE 3HAHUS U1 OOBSCHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUS MPAKTUUECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C 1eJbpl0 oOecreyeHus Oe30M1acCHOCTH CBOETo 30pOBbS U 30POBbS
OKPYKAIOIIMX JIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOIO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHEe 3aJaud Ha MOHO- H
IUTUOPUIIHOE CKpEIMBAaHUE, CLEMJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHMs AJIs MpeicKa3aHUsl HAcleJOBaHMs MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHe pPadOThI, COOIIOIAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALHIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBAa MACCOBOM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MeAHUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCBMEHHBIE M YCTHbIE COOOLIEHMUS,
0000111251 OMOJNOTMUYECKYI0 MH(POPMALMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN arnmapar OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHMS yueOHOro mpeamera «buonorusi»e 11
KJlacce IOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS ECTECTBEHHBIX HAayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeXHBIX Yy4YEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (YHKIMOHATHLHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKpBIBATh COAEpKAHME OMOJIOIMUECKMX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALUSA, TeHO(OHA, 3BOIIOLMS, ABMXKYIINE CUIIbI ((PaKTOPBI) HBOJIIOLINY,
IPUCIIOCOOICHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJOTMUYEcKHe (aKToOpHl,



IKOCHCTEMa, TMPOJYLEHTbI, KOHCYMEHTBHI, PpEAYLEHThl, LeNu MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHEe TEOpUH (IBOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs DSBOJNIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxozactBa K. M. Bbopa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPECIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
OMHMCaHUE JKUBBIX CHUCTEM, IMPOILIECCOB U SBJICHHMA, OPraHMU3AIMs W TIPOBEIACHHE
OMOJIOTHYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bI,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAyEMbIMI BEIUYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICNSATh CYIIECTBEHHBIE MPU3HAKA CTPOSHUS OHOJIOTHUYECKUX
O00OBEKTOB: BHJOB, TOMYJALMHA, TPOAYLEHTOB, KOHCYMEHTOB, pEIYICHTOB,
OMOTeoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpPTaHHW3MOB, JEWUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEepeHOca
BEIIECTB M TIOTOKAa DHEPTHMH B JKOCHCTEMAaxX, aHTPONOTEHHBIX HM3MEHEHHHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOPOTa BEIIECTB U OMOTr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTh TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
MIPOIIECCOB U SIBJICHHM, /IS MPUHATHS MPAKTUUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYKAIOIIMX JIIOACH, COONII0IEHUsI HOPM IPaMOTHOTO TIOBEJICHUS B OKpPY KaroIen
OPUPOJTHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PallMOHAILHOTO MPUPOIOTIOH30BAHHS,

YMEHHE pelIaTh dJIeMEHTapHbIe OMOJOTHMYECKUEe 3a7aud, COCTABIATH CXEMBI
IIEPEHOCA BEIIECTB U SJHEPTUMU B SKOCUCTEMAX (LIETU ITUTAHUA);

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPadOTHI, COOIIOIAThH
npaBuiia npu paboTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaThb  TIJ0OaldbHBIE  SKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIE COOOIIEHMUS,
00001ast OMONIOTHUYECKYI0 MHPOPMAIUIO U3 HECKOJBKHX UCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanvecTBouacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
n/m TeMNporpamMmbi Bcero Kontpoabubiepadorsl  IIpakTHdecknepadoTn (1 ppopeie)
o0pa3oBaTejibHbIEpeCypChI
bu6mmoreka [IOK
! bronoruskaxtayka 2 0 0.5 https://m.edsocl)_.lru/7f410292
) ’KuBbIe cCHCTEMBI U UX | 0 0 bubmmorexa [JOK
OopraHusanus https://m.edsoo.ru/7f41¢292
3 XHWMHYECKUH COCTAB U CTPOEHUE g 0 | bubmmoreka [JOK
KJIETKH https://m.edsoo.ru/7f41¢c292
Bbu6nmuoreka [JOK
4 KuznenesaTenbHOCTHKICTKU 6 0 0 hitps://m.c dsogru 7£416290
Pa3zmuoxenue u
5 WHIMBHUIYAIBHOE Pa3BUTHE 5 0 1 bubnnorexa LIOK
https://m.edsoo.ru/7f41c292
OpraHU3MOB
6 Hacnencrsennocts u g 0 15 bubmuorexa [JOK
U3MEHYUBOCTEOPTAaHU3MOB https://m.edsoo.ru/7f41c292
7 CenexkuusiopraHu3MoB. 3 0 0 bubnnorexka [HOK
OCHOBBIOMOTEXHOJIOT U https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 Peseparoenpens ! ! 0 https://m.edsocl)_.lru/7f410292
OBHIEE KOJIMYECTBO YACOB I10 34 | 4
I[TPO'PAMME




11 KJIACC

Kosn4yecTBouacoB JJIeKTPOHHbIE

Ne HaumeHoBaHuepas3aejioB U R ——

n/n TeMIIPOrpaMMBbl Bcero Kourpoabnbiepaborsl  IIpakTnueckuepadoTsl P
oOpa3oBaTe/IbHbIEpecypChl
bu6mmoreka [IOK

! BomouHonHasGHONOrHA ? 0 ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE 9 0 0.5 bubnnorexka [HOK
KM3HU Ha 3emire ' https://m.edsoo.ru/7f41cc74
3 Opranusmel 1 5 0 | bubmmoreka [JOK
OKpyJKarolascpena https://m.edsoo.ru/7f41cc74
4 CooO1iectBa u 9 0 0 bubmuorexa [JOK
3KOJIOTHYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2 1
> C3CPBHOCBPEMA 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB IT1O 34 | )5
[MPOI'PAMME '







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoaunuyecTBOuacoB
DIeKTPOHHBbIeNU(PPOBHICOOPA30BATETBH
n/  Temaypoka Bce Konrtpoasnbiepa  IIpakTudeckuepa
blepecypchbl
n ro 00TBI 00TBI
bubmunoreka LIOK
buosnorus B cucremenayk 1 0 0 https://m.edsoo.ru/863e6122https://m.edsoo.ru/
863e632a
MeToabl mO3HaHUS KUBOU
npuponsl. [IpakTuueckas padoTa
le lp«If[ICHOJII:ﬁOBaHI/Ie a311)11/1qH1>1x 1 0 0.5 bubmorexa [IOK
° p ‘ https://m.eds00.ru/863e6122
METOJIOB TPU U3YICHUU
OHOJIOTNYECKUX 00BEKTOB»
buonornueckue CUCTEMBI, but6mmoreka [IOK
1 0 0
IIPOLIECCHL U X U3YYECHHUE https://m.edsoo.ru/863e6564
XUMUYECKUH cOCTaB KIeTku. Boaa | 0 0 bubmuoreka [{OK
U MUHEPAIBHBIE COJIA https://m.edsoo.ru/863e674e
bubmunorexa LIOK
benku. CocTaB u cTpoeHue OEIKOB 1 0 0 hitps://m.cdsoo.ru/863¢6572
depMeHThI — OHOJIOTHYECKHE
Katanu3aTophbl. JlaboparopHas
pabora Ne 1 «M3yuenue | 0 0.5 bubmmoreka [JOK
KaTaJIMTHYECKOM aKTUBHOCTHU ) https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUJIa3bl
WJTA KaTajiasbl)»
but6mmoreka [IOK
v J 1 0 0
[ICBOABL JHITHARL https://m.edsoo.ru/863¢6870




bubmunoreka LIOK

8 Hyxnentosbiekuciorsl. AT® 0 https://m.edsoo.ru/863e6d5Sc

9 Hcropus n MeTo1bl U3y4EeHUS 0 bubmmoreka [JOK
kietku. Knerounasreopus https://m.eds0o.ru/863e6e88

10 Knerka kak 1ieI1ocTHAs XKUBast 0
cucrema
CtpoeHne 3yKapuoTHYECKOM
kieTku. JlaboparopHas padora Ne
2 «3y4yeHne cTpoeHus KIETOK bubnuorexa LIOK

11 pacTeHHIA, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0https://m.edsoo.ru/8
OakTepuii oI MUKPOCKOIIOM Ha 63e716¢
TOTOBBIX MUKpOMpENapaTax u ux
OIIMCaHHuEC»

bubnunorexa LIOK

12 OOMeEHBEIECTBHIINMETA00IU3M 1 hitps-//m.cdsoo.rw/863¢T66¢

bubmmnoreka LIOK

13 PorocunuTes. XemocuHTes 0 https://m.edsoo.ru/863e7c98

. bubmuoreka [{OK

14 DHepreTuecKuiioomen 0 https://m.edsoo.ru/863e7aae
JKU3HEeHHEIN IUKIT KIETKH.

Jlenenue kiaeTku. MuTo3.

1 Jlabopartopnast pabora Ne 3 0.5 bu6nuoreka [IOK
«HaOmronerne MuTO3a B KIIeTKax https://m.edsoo.ru/863e7dc4
KOHUYHMKAa KOpEIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»

16 buocuntes 6enka. Peakmmst 0 bubmuoreka [{OK
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796e

17 Tpancsmus — OnocHHTE30€IKa 0 buGnnorexa LIOK

https://m.edsoo.ru/863e796¢




13 HexknerounsieopMbplKkU3HT — 0 bub6nunorexa LIOK
BUPYCBI https://m.edsoo.ru/863e7540

bubmunoreka LIOK

19 DOpMBIPA3MHOKEHUSOPTaHU3MOB 0 https://m.edsoo.ru/863e81b6https://m.edsoo.ru/

863e831e
N but6mmoreka [IOK

20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MTOJOBBIX
KJ1eTOK. OII010TBOPEHHE.

71 Jlaboparopnas pabota Ne 4 0.5 bu6nuoreka [JOK
«M3yueHne cTpoeHUs MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK HA TOTOBBIX
MHUKpOIIpenapaTax»

” NunuBuyansHOEpa3BUTHEOPTaHU3 0 bu6nuoreka [JOK
MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o

23 HACJEeICTBEHHOCTHU U 0 bubmmorexa IOK

g https://m.edsoo.ru/863e86f2
N3MEHYNBOCTH
3aKOHOMEPHOCTH HACJICIOBAHUA
24 I I/I3HaK01I: Mosnoru6o I/IH HOE 0 bubmorexa LIOK
p ) P https://m.eds00.ru/863e8878
CKpEITUBaHHE
UTHOPHUIHOE CKPENUBAHUE.
25 ?aKOH I})IefaBHcmfo:; 0 bubmorexa LOK
https://m.edsoo.ru/863e89a4
HacJe0BaHUS IPU3HAKOB
CuemieHHOE HaclIeqOBaHUE
npu3HakoB. JJaboparopHas pabora
P paTopHazt p bubmuoreka [{OK
26 Ne 5 «M3yuenue pe3ynbraToB 0.5

MOHOTHOPUIHOTO U JUTHOPHUIHOTO
CKpEIIMBAHMA y APO30QHIIBI HA

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




TOTOBBIX MUKpOIIpErapaTax»

I'eneTnka moma. HacnenoBanue bubnuoteka [JOK
27 1 0
IPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
N3MeHUYnBOCTb.
HenacnencrBenHass ”3MEHYUBOCTb.
JlabopaTtopnas pa6ora Ne 6.
28 N3yuennemoaudukamoHHONN3ME 1 0.5 bubmmorexa LOK
https://m.edsoo.ru/863e8efe
HYUBOCTH,
MOCTPOCHUEBAPUALIMOHHOTOPS A U
BAPUALIMOHHONKPUBON»
HacnencTenHnast '3MEHYUBOCTb.
29 Jlabopartopnast pa6ota Ne 7. | 0.5 bu6nuoreka [JOK
«AHaIN3 MyTauil y 1po30Qp Uikl ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIperapaTax»
but6moreka [IOK
30| Tenernatenoneka ! 0 https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O60011eHIE IO
31 Teme «HacneacTBeHHOCTD U 1 0
W3MEHUYUBOCTH OPTaHU3MOB
but6mmoreka [IOK
32 Cereriii kax Hayka i mporiece ! 0 https://m.edsoo.ru/863e9214
13 MeToapl U JOCTHXKEHHUS CETICKIINHU | 0 bubnuoteka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buotexHoNOrusKaKoTpacIbIpON3B | 0 bubmmoreka [JOK
OJCTBa https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 5

I[TPOTPAMME




11 KJIACC

Ne KoimnuecTBovacos
JJIeKTPOHHBbIENU(PPOBHICOOPA30BATEILH
n/  Temaypoka Bce Konrtpoabnbiepa = IIpakTnueckmnepa
blepecypchl
n ro 00ThI 00ThI
N bubmuorexa [JOK
1 1
IBOTIONMS M METOJbI €& M3YHCHHA 0 0 https://m.edsoo.ru/863ea20e
) HcTopus pa3Butus | 0 0 bubnuoreka [IOK
MPEJICTaBICHHU 00 SBOTIOIINH https://m.edso00.ru/863¢9570
bu6mmoreka [IOK
M 1
3 HKPOIBOJIIONHA 0 0 https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 31eMeHTapHas
€AVHUIA BUJIA U BOJIIOIUH.
4 H):;60 IallTo Hﬂaﬂ abota ;0 1 1 0 0.5 bubmmorexa LHOK
patop p - ’ https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB I10
MOP(OJIOTHIECKOMY KPUTEPHIO»
JIBroKy1pe cuiibl (3JIEMEHTapHbIE bubnnorexa HOK
5 1 0 0
(akxTOpHI) SBOIIOLIUU https://m.edsoo.ru/863e9da4
6 EctectBenHsblil 0TOOp U €ro | 0 0 bubmmoreka [JOK
bopMbI https://m.edsoo.ru/863e9ed0
PesynbTaTe! 3B0OMIOLMY:
MPUCIIOCOOTICHHOCTh OPTaHNU3MOB
1 BUJ1000pa3oBaHMeE. Eub 10K
nonroTeKa
7 Jlaboparopnaspabora Ne 2 1 0 0.5
PATOPHAAPABOT https://m.edsoo.ru/863e9fde
«OnmrcaHnenpucnoco0IeHHOCTHO
pranusma u
€€OTHOCUTEIILHOTOXapaKTepa»
8 Hamnpasnenus u 1 0 0 bubmuorexa [JOK




IIyTUMAaKPO3BOJIIOIUU https://m.edsoo.ru/863e9cle
9 HeobOparumocTbaBosonuu 0
10 HcTopus xu3Hu Ha 3emiie U 0
METO/]IbI €€ U3YUECHHUS
1 I'unoressl NPOUCXOKIACHUS KUZHU 0 bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PasButue xu3nm Ha 3emiie 1o 0 bubmuorexa [JOK
3paM U epuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIIOIUN
PacTUTEIBHOTO U KUBOTHOTO
13 mupa. [Ipaktuueckas padora Ne 1 0.5 bubmmoreka [JOK
«M3y4ueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTCKITHSIX »
14 CoBpeMEHHASICUCTEMAOPTaHUYECK 0 bubmmoreka [JOK
oroMmpa https://m.edsoo.ru/863ea48e
s DBOTIOLIUSAYEIIOBEKA 0 bubmuorexa [JOK
(a"TpOMIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBmwxymmecbl (hakTOphl) 0 bubmmorexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTA/IUHUIBOITIOIIMYEIIOB |
eKa
13 UYenoBedyeckue pacsl U MPUPOIHBIE 0 bubanorexa HOK
aJanTanny 4YeJloBeKa https://m.edsoo.ru/863eaea2
PeseprubIil ypok. O600111eHIE IO
19 TeMe «BO3HUKHOBEHME U 0
pa3BUTHE XKU3HU Ha 3eMIIE»
20 DKOJIOTUSIKAKHAayKa 0




Cpenbl oOuTaHus u

bu6nmuoreka [JOK

21 IKOJIOTHYECKHE (PaKTOPHI 0 https://m.edsoo.ru/863eafec
AlGuotnueckue (hakTophl.
Jlaboparopnas pabota Ne 3.
«Mopdodomnoruueckue 0COOEHHOCTH
22 pacTeHMi U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863eb10e
oburtanus». JlabopatopHas pabora
No 4. «Bnusgnue cBeta Ha POCT U
pPa3BUTHE YEPEHKOB KOJIEyCa»
Bbu6nmuoreka [JOK
23 buotuseckuedaxTope! 0 https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTePUCTUKU
nonyssnun. [IpakTudeckas
24 paborta Ne 2 «[Toacuér mmoTHOCTH 0.5
MOMYJISIIMKA pa3HBIX BUIOB
pacTeHui»
’5 Coo0riecTBaOpraHu3MoB — 0 bubmmoreka [JOK
§)700)1 (S35 (0X] https://m.edsoo.ru/863eb46a
%6 DKOJIOTUYECKUECUCTEMBI 0 bubmuorexa [JOK
(PKOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE MTOKa3aTEIU
7 AKOCHUCTEMBI. DKOJIOTHUYECKHE 0 bubmuorexa [JOK
nupamMuisl. CBOMCTBAIKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus
28 [TpupoaHbIEIKOCUCTEMBI 0
29 AHTpPONOT€HHBIEIKOCHUCTEMBI
30 buochepa — 0 bubanorexa HOK

riio0agpHasIIKOCUCTEMA3EMITU

https://m.edsoo.ru/863ebb5e




31 3aKOHOMEPHOCTUCYIIIECTBOBAHUSIO | 0 bubmmoreka [JOK
nochepsl https://m.edsoo.ru/863ebd 16

32 YenoeuecTBO B Orochepe3emin 1 0

13 CocyiecTBOBaHUENTPUPOIBI U | 0 bubmmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O600ICHHE

34 teMbl «Coo01IecTBa u 1 0
HKOJIOTUIECKUE CHCTEMBI»

OBILIEE KOJIMYECTBO YACOB I1O0 34 35

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

 buonorus / ITaceunuk B.B., Kamenckuit A.A., Pyomnos A.M. u apyrue /Ilon
pen. [laceunuka B.B., Akunonepnoe obuiectBo «M3narenbctBo «IIpocBenienue»
* buonorwus, 11 xnacc/ Ilaceunuk B.B., Kamenckuit A.A., PyorioB A.M. u apyrue
/Mlon pen. [Taceunuka B.B., AkumonepHoe o0uiectBo «M31aTenbCTBO
«IIpocseieHue»

* buonorus. O6mas 6uosnorus, 10 knacc/ Cuornazos B.W., Aragonora N.b.,
3axapoBa E.T., OG1iecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «[PODA»;

Axunonepnoe obmectBo «M3narensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka IJOK

PO

HNHuTepHeTypOoK






