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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHus MoaXoJ0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4EeOHOIo TMpenMeTra
«buosorusi»  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJEp)KaHUsA, pe3yJbTaToB OOydYeHus u
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX HENSIX U
NPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHEro
obmiero oOpazoBanus B Poccuiickoit ®denepanuu, a TakkKe TMOJOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECICUSHUN
CYILIECTBOBAHMs 4YeJIOBeUecKOro oodiectBa. COrjacHO Ha3BaHHBIM IMOJIOKECHUSM,
onpe/eseHbl OCHOBHbIE (DYHKIIMU MPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 10 Ouoyioruu JaéT MpEACTaBICHHWE O MeNiax, 00 oOmei
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIUXCS CpEICTBaMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJlep)KaHue, €ro CTPYKTypy, paclpeneicHue TO0 pasfenaM ¢ TEeMaM,
PEKOMEHIyEMYIO IOCJEI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOIO
poIiecca, BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B mporpamme mno OuonoruM TakKe YYUTBHIBAIOTCS TpEOOBAaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (HOPMUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YYEOHBIX JEeUCTBUM OOy4YalomMXCS IO OCBOCHMIO COAEpKaHUA
OMOIOrHYecKOro 00pa3oBaHMUsl.

B nporpamme no 6uonorum (10-11 xmaccel, 6a30BbIH ypOBEHb) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yY€HMHM OWOJIOTMM, Ojaronaps 4eMy B HeW
IPOCMATPUBAETCST HANpPaBICHHOCTh HAa pa3BUTHE 3HAHMM, CBSA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OpHUEHTAINH JTUYHOCTH, SKOJOTUUECKOTO MBIIUICHUS, IPEICTABIECHUN O 370POBOM
oOpa3e XH3HU M OEpPEKHBIM OTHOIIEHHWEM K OKPY’KAIOLIeHl MpPUPOTHON cpere.
[ToaToMy Hapsxy ¢ u3ydeHHEM OOIEeOMOJIOTMYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOCHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYLUIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yIEJICeHO BHUMaHHE HCIOJB30BaHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEIHEBHOW JKU3HU I PELICHUS MPHUKIAIHBIX 33/1a4, B
TOM 4YHCle: NpOQUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAaHUM 4YeOBEKa, MEIMKO-
TeHETHYECKOTrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1€J1eCO00pa3HOro TMOBEACHHUS B OKpYXalollled NpUPOAHOW Cpeie, aHaiu3a
BJIMSIHUSL XO3SHUCTBEHHOW JAESTENIbHOCTH 4YEJIOBEKAa Ha COCTOSHUE TNPUPOIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKIIATHON HANpPaBIE€HHOCTH
yuyeOHoro npenMera «buosiorus» mpoJuKTOBAHO HEOOXOJIMMOCTBIO 0OecreueHus



YCIIOBUH ISl pEIICHUs] OJTHOM M3 aKTyaJIbHBIX 3aJ[a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHusi, KoTOopas mpennosiaraer (HopMHpOBaHHE y  OOyYaromuxcs
CIIOCOOHOCTH aaliTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAeT BaYKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAyYHOW KapTHHE MHpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KMUBOW Hpupoje, eé
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpPraHM3allMd W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA: TIO3HAHUS  3aKOHOB  JKMBOW  NIpUpoAbl, (HopMupoBaHUS
(GYHKIMOHABHONH T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOr0 MBIIUICHHUS, IICHHOCTHOT'O OTHOILIEHUS K KUBOU MPHUPOJE
U YEJIOBEKY.

Boubiioe 3HaueHne OMOJIOTUS UMEET TaKXKe [T PEIIeHHUs] BOCITUTATEIbHBIX U
pa3BUBAIOUIMX  3ajady  cpegHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun odecreynBaeT yCaoBHs A (POPMUPOBAHUS
UHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX W  HWH(OPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET MHTErpallid OMOJOTMUYECKUX 3HAHUM C
NPEICTaBICHUAMHU U3 IPYTUX YU4EeOHBIX IMPEAMETOB, B YACTHOCTH, GUNKU, XUMHUU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpEJHA3HAYCHHM Y4eOHOro IMpeaMeTa
«buonorus» cocTaBUJIM OCHOBY JUIS ONPEIECICHUS IMOJAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COJEp)KaHUsS, MPEACTABIEHHOTO B Mporpamme IO
OHOJIOTHUH.

Ot6op conepxanus yueOHoro npenmera «buosorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYaIOLIUECs] TOJKHBI OCBOUTH 3HAHMS W YMEHHS, 3HAYUMBIC MJIs
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSIONMNE aJCKBATHOE IOBEICHUE
4eJIOBeKa B OKpY’KaloUIe MPUPOIHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KHU3HU M TPaKTHUECKOW nesitenbHocTH. Oco0oe MecTo B STOW CHUCTeME 3HaHUii
3aHHUMAIOT 3JIEMEHTBI COICPKAHMSI, KOTOPbIE CIy,aT OCHOBOM 1Ji1 (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTUYECKOT0 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJEpXKaHHUs Y4eOHOro MaTepuasia B IpOrpamMme 10
OMOJIOTMH OCYIIECTBICHO C Y4€TOM NPUOPUTETHOTO 3HAYECHMSI 3HAHUM 00
OTIIMYUTEILHBIX OCOOEHHOCTAX KMUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
IBOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYpe yueOHOro npeameta «bruomorusy»
BBIJICJICHBI CJIEAYIOUINE cofepKaTeabHble TUHUM: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHus», «Kierka kak Ouonoruyeckas cucremay, «OpraHusMm Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOToOOpas3ne OpPraHUuYecKOro MHUpPay,
«DBOJIOLIUA KUBOU MPUPOAB, « IKOCUCTEMBI U IPUCYILITUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOy4yaroIUMMUCS 3HAHUAMHU O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi >KMBBIX CHCTEM pa3HOIO paHra MW MpUOOpEeTeHHuEe yMEHUH
UCIIONIb30BaTh ATH 3HAHUS AJIi TPAMOTHBIX JEHCTBUHA B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHUS] PA3IUYHbIX KU3HEHHBIX MPOOIIEM.

Joctmxenue 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIICAYIOIIUX 3a/1a4:

OCBOEHHE OOYyYalOIMMUCS CUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPUsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBHIIAX, CIYXKaIIUX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MHUPA, O
METOJIaX HAay4YHOI'0 MO3HAaHMsI, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3al[iH, BBLAAIOIINUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIICIOBAHUAX B OMOJIOTHH;

dopMupoBaHne y OOYyYaIOIIMXCS MO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalInW3a JAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISI0B, WAEH M TOAXOJOB K M3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluy;

CTaHOBJIEHHE Yy oOOyvarommxcs oOmeld KyiabTyphl, (YHKIHOHAIBEHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOM MpPHUPOAbI HA OCHOBAHMM 3HAHUI M OMNbITA, IOJYYEHHBIX IpU
U3y4E€HUU OMOJIOTHUH;

(GopMupoBaHHE Yy OOY4YaIOIIMXCS YMEHMH WIIIOCTPUPOBATh 3HAUYEHHE
OMOJIOTHYECKUX 3HAHUM B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUNA U arpoOMOTEXHOJIOTUH;

BOCIIMTAHHUE YOEKIAEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIIOIEHNS STUYECKUX
HOPM IpY MIPOBEICHUHN OMOJIIOTUYECKUX UCCIIeI0BAHUM;

OCO3HAHHE IIEHHOCTHM OWOJOTMYECKHX 3HAHUW JJIi TOBBIMICHUS YPOBHS
HKOJIOTUYECKOM KYIBTYpPHI, 1151 ((OPMUPOBAHMS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCETHEBHOM KU3HU JJIsI
OLICHKH TIOCJIEICTBUN CBOEH AESITENLHOCTHU 10 OTHOILIECHUIO K OKPYKAOIIeH cpeae,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME W COOJIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero ooOmero oOpazoBanusi «buosnorus», mzydyaemas Ha
0a30BOM YpOBHE, SIBISIETCS 0053aTElbHBIM YYEOHBIM IMPEAMETOM, BXOASIIUM B
cocTaB mnpeaMeTHOM obnacth «EcTecTBEHHO-HayuyHble MpeAaMeTb». Pabouas



nporpamMma peanusyercs Ha ocHoBe YMK, co3ganHoro nox pykosoactsoMm B.B.
[Taceunuxa.

[Iporpamma pa3zpaboTtaHa B cOOTBETCTBUU ¢ yueOHbIM uianoM MBOY COIII
Ne 7 c. HoBokauanmumHCK [Jsi ypOBHS CpeOHEro oOuero oOpa3oBaHUs C
UCIIOJIb30BAaHUEM COBPEMEHHOI0 00OPYJOBaHMs LIEHTpa €CTECTBEHHO-HAYyYHOH U
TEXHOJIOTMUECKON HampaBieHHOCTH «Touka pocta». Ha 6aze mentpa «Touka
pocTay obecreunBaeTcsl peanu3alus 00pa30BaTENbHBIX MPOTPAMM €CTECTBEHHO-
HAyYHOW M TEXHOJIOTMYECKOM HAIPABIEHHOCTEN, pa3padOTaHHBIX B COOTBETCTBUU
¢ TpeOOBaHUAMHM 3aKOHOJATEIbCTBA B c(epe oOpa3oBaHMsl M C Y4YETOM
pexomenpauuii  denepaspHOr0 omneparopa ydeOHoro npeamera «buosorusy.
Hcnons3oBanue obopyaoBanus 1eHTpa «Touka poctay MpH peaau3aluu JaHHOU
paboueii mporpaMMBbl MO3BOJISIET CO3/IaTh YCIOBHSL:

* JUI pacIIMPEHUs COAEP KAHUS IIKOJIBHOTO OMOJIOIrMUECKOro 00pa3oBaHus;

* 1 TOBBIIIEHUS IIO3HABATEJIBHOM AKTUBHOCTH OOydaroluxcs B
€CTECTBEHHO-HAYYHOM 001acTH;

* JUI1 pa3BUTHs JUYHOCTU peOEHKa B Mpolecce 0O0ydeHHs OHOJIOTHH, €ro
CcrocoOHOCTeH, (HOPMHUPOBAHMSI W  YIOBJICTBOPEHUS COINHAIBHO 3HAYMMBIX
UHTEPECOB U NOTPEOHOCTEN;

* Juisl pabOThl ¢ OJApPEHHBIMM ILIKOJIbHUKAMH, OPraHU3allMy UX PAa3BUTHUS B
pa3IMyYHBIX 00JacTAX 00pa30BaTEIbHOM, TBOPUYECKOW AesTeNbHOCTH. [Ipumensis
uGpoBbie JTa0OpaTOPUU HA YpOKax OHMOJOTHH, YyYalluecs CMOTYT BBINOJIHHUTH
MHO’KECTBO JIAOOPATOPHBIX padOT U IKCIIEPUMEHTOB 110 IpOorpaMmme OMOJIOTHH.

Jlst m3ydennsi Onoaoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
oTBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 gyac B Heaemo), B 11 kmacce — 34
yaca (1 yac B He/1eI10).



COJEPXKXAHUME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U TPABOM.
Ponr Ouonoruu B (QOpMUpPOBAHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTto/1pI TO3HAHUS KUBOM MPHUPOABI (HAOTIOACHHE, SKCIIEPUMEHT, OIMCaHUE,
U3MepeHue, KilacCUpUKalMs, MOJEIUpPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemoHncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTOIbI TO3HAHUS JKUBOU MPUPOIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHWE pa3IUYHBIX METOAOB IpHU
U3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U HX OPraHM3aLMsA.

Kusblie cuctembl (OMOCUCTEMBI) KaK MpeAMET Uu3ydeHus: onongorun. Otanyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3re. YPOBHU OpPraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBbIM, OPraHU3MEHHBIA, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKH ), OMOC(EPHBIH.

JdemoHncTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE PU3HAKU KU3HWY», «YPOBHU OpPraHU3alluu
YKABOW MPUPOIBI».

Oo6opynoBanue: Mmojenb MoJiekyisl JJHK.

Tema 3. XumMHuYeCKHid COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUM COCTAaB KIETKU. XUMHUYECKHUE DIIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bosia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMBbIE AMUHOKHUCIIOTB. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (NIepBUYHAs, BTOpHUYHAs, TPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHYECKHMEe CcBoHcTBa OenkoB. buonormueckue
byHKIMN OETIKOB.



®depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. CTpoeHue QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamunsbl.
OT1nuynst epMEHTOB OT HEOPTAHUYECKUX KaTalTu3aTOPOB.

VYraeBoasl: MoHOcaxapuibl  (TJIIOKO3a, pubo3a ©  Je30KCupud03a),
aucaxapujibl - (caxaposa, JIaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
HesuToa03a). buonornueckue GyHKIUU YriIeBOJIOB.

Jlumunel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
yIIEBOA0B, OEJIKOB U JIMIUI0B KaK MCTOYHUKOB YHEPTUU.

HykneunoBesie xkucnotrsl: JHK wu PHK. Hykmeornasl — MOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkuu PHK.
Buast PHK. AT®: crpoenue u ¢pyHKIINN.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOACUCTBUS
uje 1 pakToB B HAYYHOM MO3HAHUU. MeTObl U3yUYeHUs KIIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmMe TMNPU3HAKH KIETOK:
3aMKHYyTasi HapykHas mMemOpana, monekyinbsl JIHK kak renermdeckuil ammapar,
CUCTEeMa CHUHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruuyeckas. OcoOeHHOCTH
CTpPOEHHUs MpoKapuoThuueckon kierku. Kierounas crenka Oakrepuit. CTpoeHue
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUS PACTUTEIbHOM, >XUBOTHOU U
IpUOHON KIIETKH.

[I0BEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTECHKA, IJIMKOKAIUKC, UX
dbynkiuu. [1nazmaTtnyeckas MemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHble opraHounabl kieTku: JIIC, anmapar I'onbmxu,
Iu30CcOMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[Tpoucxoxaenue MUTOXOHApUA W miacTua. Buasl muactua. HememOpanHbie
OpraHOWJbl KJIETKH: PpHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. OyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus .

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue sapa: siaepHas 000104Ka,
KAapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanum:

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

Jwuarpammsbl:  «PacripeneneHne XUMHYECKUX JJEMEHTOB B HEXKUBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MOJIeKYJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MoJIeKyJibl OeKay,
«Ctpoenue pepmentay, «Hyxnennosrsie kuciaotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpoeHue KUBOTHOU KIETKWY,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHE MNPOKAPUOTUYECKON KIETKUY,
«CTpoeHue sqipa KIEeTKn», « Y TIeBOAb, «JIMIuas».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHHUE I MPOBEACHHUS
HAOMIOCHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTopHblie U NpakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabota Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTEHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax u ux
ONMCAHUE.

Tema 4. ’KuznenesTeJbHOCTL KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. ACCUMUIIALMS (TIIIaCTUYECKUIT OOMEH) U
JTUCCUMUJIISIIIUSA (SHEPTETHUECKHT OOMEH) — JIBE CTOPOHBI E€IMHOTO IIpoliecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTUU B TMOHUMAHUU
MeTabonmu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U rerepoTpodHbIit. Poibs dhepMeHTOB
B 0OMEHE BEIECTB U MPEBPAILLEHUN SYHEPTUU B KIIETKE.

®dotocunre3. CperoBas u TemHOBas (a3pl  (doTocuHTeza. Peakuuu
dotocunteza. DpdexkTuBHOCTh PoTOCHHTE3a. 3HAUYeHUE (HOTOCHHTE3a IS )KU3HU
Ha 3emse. Biausinue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUI.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaYECHUE XEMOCUHTE3a IS
KU3HH Ha 3emIIe.

DHepreTruecknii oOMeH B KJeTke. PaciierieHue BemiecTB, BBIACICHUE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OxkuciuTenbHOe dbochopunmmpoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOTro OOMEHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JIHK.
Peanmuzanus renetndeckod mHOpManMM B KieTKe. ['€HETHYECKUN KOJ U €ro
cBoiictBa. Tpanckpunius — matpuublii cuate3 PHK. Tpancnsuus — 6unocunTes
Oenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKHUCIOT. Ponp pubocoMm B
OouocuHTe3e Oenka.

Hexknetounsle ¢hopmbl )Ku3HU — BUpYychl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMSI M JKU3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacTeHuid, >XKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuura yenoseka (BHUY) — Bo3dyaurens CII/a.



OOpatHast ~ TpaHCKpuWIIIUS, peBepraza u  uHTerpaza. lIpodumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanun:

[Toptpetsl: H. K. Konbuos, . Y. UBanoBckui, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel nutaHus», «Meradoausm», «MuUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Xjoportacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre u QpyHKITMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynosanue: moxaenu-anmnkauuu «Yasoenue IHK wu Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHne KIETKN», MOeib cTpykTyphl JITHK.

Tema S. PasMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblii 1IMKJ, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Permkanusa — peakuuds MaTPpUUHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JlumiouaHbIi W TalUIOMIHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMATHIBI.
[{uTosiOrMUECKHE OCHOBBI PAa3MHOXKEHUS W  HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — muto3. Craauu murtosza. IIpoueccsl, nmpoucxonsimme Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKU CMBIC MUTO3A.

[Tporpammupyemast rubesb KJISTKA — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Buibl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAIBOE, II0YKOBAaHME OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXkeHue. VIcKyccTBeHHOE KIIOHHUPOBAHUE
OPTaHU3MOB, €TI0 3HAYEHUE ISl CEIEKIIUU.

[TooBOE pa3MHOKEHHE, €TO OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKHMI CMBICT H
3Ha4YeHUE MeHo3a.

['ameToreHes — mporecc 0OOpa3oBaHUsS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TooBbIe Kene3bl: CeMEHHUKH U SUYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CIepMaTOreHe3 M OBOIEHES.
OCoOEHHOCTH CTPOCHHS SAMIIEKIETOK U crepMaro3ouaoB. OIuio0TBOpEHUE.
[TapTeHorenes.

WunuBunyanbHoe pa3BuThue (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, racTpyisiius, opraHorene3. [loctamOpuonanbHOEe pazButHe. TUIIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpsMOe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIEC BBHI3BIBATH BPOXKIEHHBIC
YPOJCTBa.

Poct m pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHS.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOKEHHE
pactenmit», «Jlenenue xkneTku OakTtepuity, «CTpOeHHE TIOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukn», «Permmukamus JJHK», «Mutos»,
«Meiio3», «IIpsamoe n HenpsMoe pa3BUTHEY, «l'aMEeTOreHe3 y MIICKOIIUTAIOIMIMNX 1
4yesnoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyaoBaHue: MUKPOCKOIIL, MUKpOIpenapaThbl «CrniepMaTo301/1b1
MJIEKOIIMTAIOLErO», «SIMIIeKIeTKa MIIEKONUTamero», «Kapunoknnes B Kierkax
KOpEIIKa JIyKa», MArHUTHAs MOJENb-alIUIMKalUs «J/leneHue KIEeTKH», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlaGoparopHass pabora Ne 4. «M3ydyeHue CTpOEHHUs IOJOBBIX KIIETOK Ha
TOTOBBIX MHUKpOIIpEnapaTaxy.

Tema 6. HacjieCTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

[Ipenmet u 3amauu reHeTUKU. VicTopust pa3BUTHSA F'eHETUKU. Poiib nuronorun
U 3MOpHOJIOTMM B CTAHOBJIEHWU T'€HETUKU. BKilaj poCCHHCKMX U 3apyOeKHBIX
yu4€HbIX B pa3BUTHE TE€HETUKU. MeToAbl TE€HETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKHUM, MOJEKYJISIPHO-TeHETUYECKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnYecKasi CHMBOJIMKA, HCIIOJIb3YEMAsl B CXEMax CKpEIIMBAaHUM.

3aKOHOMEPHOCTHY HACJIEAOBAaHUS NPU3HAKOB, YCTaHOBIIEHHbIE I'. MenneneM.
MonoruOpusHoe CcKpemuBaHue. 3aKOH €IuHO-00pa3us TuOpHUIOB IEPBOTO
nokosieHus. IIpaBwiio  JOMHHMpPOBaHMs. 3aKOH pACUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [logHOE 1 HEMOIHOE TOMUHUPOBAHHUE.

JurubpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HAclIeZOBaHUS
npu3HakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanu3upyroniee ckpermuBanye. Mcnonp30Banne aHAIM3UPYIOIIETO CKPELIMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJEeI0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHHI'OBEpA.

XpOMOCOMHas1 TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTHnYecKne KapThl.



['eHernka mosa. XpoOMOCOMHOE ONpPEAETICHUE MoJa. AYyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnepoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

N3meHunBOCTh. BUJibl K3MEHUMBOCTH: HEHACJIEACTBEHHAs U HACJIC/ICTBECHHAS.
Poimb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MO (PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl ¥ BapHallMOHHAS KpUBasil.
Hopma peakuuu mpusHaka. KoJIMUeCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAM(MUKAIIMOHHON U3MEHYHUBOCTH.

HacnenacTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCTb. KoMOMHATHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBa KOMOWHATHUBHOMU
W3MEHUYMBOCTUA. MyTarmoHHasi K3MEeHIUBOCTh. Kimaccudukamnus MmyTamnuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacTOTa U MPUYUHBI MyTaluii. MyTareHHble (aKkTOpHI.
3aKOH TOMOJIOTMUYECKHUX PSAJIOB B HaclieACTBeHHOM n3MenunBoctu H. 1. BaBuiiosa.

BHesaepHas HacIeCTBEHHOCTh U U3MEHUUBOCTb.

['enetuka 4yenoBeka. Kapuortumn uenmoBeka. OCHOBHBIE METOIbl T€HETHUKH
YeJIOBEKA: T€HEAIOTNYSCKUM, OJIM3HEI[OBEIN, [IMTOTCHETHYCCKUN, OMOXUMHUECKHIA,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPEAEIEHNE FCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUITMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacnencTtBenHsie 3a00JieBaHUS YEJIOBEKA: TI'CHHEBIC OOJIC3HH,
OO0JIe3HN C HACJIEACTBEHHOW MPEAPACIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u TreHeparthBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUMIBI
310pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PHIAKTUKYU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKko-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIUIIMHCKON
TCHETUKH B MIPEJOTBPAICHUY 1 JICYCHUY T€HETUUECKUX 3a00JIeBaHUM YeloBeKa.

JdemoHncTpanun:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuet W cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
LUTOIE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI W €ro LUTOreHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpEIIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUUBAHUAY, «Metio3»,
«B3auMOIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€eHeTnueckue KapThl PACTCHUH,
JKUBOTHBIX U 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJICIOBaHMUS,
CLHEIUIEHHOTO C mnonom», «KapuoTumel 4enoBeKa UM KUBOTHBIX», «Buabl
U3MEHUYHMBOCTHY», «MoaudukanroHHas W3MEHYMBOCTH», «HacmemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTaliMoHHas U3MEHYHUBOCThHY.

O6opynoBaHue: MoJieNu-anmiuKauu «MOHOTUOpUIHOE CKpEelIuBaHUE,
«HenonHoe nmoMuHHMpoBaHuEe», «JuruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHuKpompemnapar «Jlpo3zoduna» (Hopma, MyTauuu
(dhOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCeBHOI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopaTtopHas pabota Ne 5. «/3ydenue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y TIPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAITMOHHOW N3MEHUYUBOCTH,
IMOCTPOCHHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uibl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHME U aHAIU3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M MPOUECC. 3apOKICHHUE CEJNEKUUH U JIOMECTUKALMS.
VYuenne H. W. BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KyJIbTYPHBIX pacTeHUH. LIEHTpbl MPOUCXOXKIAECHHUS JOMAIIHHUX >KUBOTHBIX. CopT,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCcoBbIi M MHIUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHW M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
cKkpeuuBanue — HUHOpuauHr. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUU.
['eteposuc, wnu rudpunnHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rtulpunmzauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJYYEHHE TOJMIUIOUIOB. JIOCTMIKEHMSI CENEKUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHONOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kiierounbie KynabTypbsl. MUKPOKIOHAIIBHOE Pa3MHOKEHHUE PACTECHHM.
KiloHnpoBaHWe BBICOKONPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKoJlorMuyeckue M dthyeckue  npobiembl. MO —  reHeruuecku
MOAU(UITTPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHoB.

Tabmuiel 1 cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOTro00pasus
KYJBTYPHBIX pacTeHuit», «Ilopoasl 1OMAlIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacteHui», «Otnanéanas rudpunuzanus», «Padboter akanemuka M. @. MBanosay,
«lomumnonausy, «OObEeKTHl OuoTexHonorun», «KiaeTouyHwle KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJI0OB M KOPHEIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX03sHCTBEHHBIC PACTCHIS.



JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHSI CEJEKIMH PAcTEeHUH U
YKUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaToOpuUIo
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[IpeanocbulkKn BO3HWKHOBEHHUS 3BOJIIOLMOHHOM TEOPUHU. OBOJIIOLHUOHHAsS
Teopust U €€ MecTo B OMONOrUU. BiusiHue 3BOJIIOIMOHHONW TEOPUM HA PA3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BOMONUU. [lameoHTOMOrMYECKHE: IOCIIEI0BATEIbHOCTD
NOSIBJICHUST BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuyus SMOPUOHOB pa3HbIX BUJIOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIApHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpPraHU3MOB.

OomonuoHHass Teopus Y. JlapBunHa. IIpeanochulkM BO3HUKHOBEHHS
JapBuHU3Ma. JIBHKylIMe CWJIbI 3BONIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE IMPU OIPAHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHUYUBOCTD,
O60opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBINM OTOOD).

Cunrernueckas Teopust 3BooIUH (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

Muxpossomtonus. [Tomynsnuus Kak eqUHULA BUAA U IBOJOLIHH.

JBuxymire cuibl ((hakTopbl) SBONIONUHM BHIOB B IpuUpojie. MyTallMOHHBIHI
OpoLEecC W KOMOMHATHBHAS W3MEHUYMBOCTH. llOMynsnnoHHBIE BOJHBI U Apeid
reHoB. M30J1Ms 1 MUTpanus.

EcrectBenHblii oTOOp — HampaBisoomui (akTtop 3BOMOIUUA. DOpPMBI
€CTECTBEHHOT0 0TOOpA.

[Tprcnoco0aeHHOCT, OPraHU3MOB KakK pe3ysibTaT 3Bodonuu. [Ipumepsr
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U UANO-aAANTALUH.

Bunx wu BumooOpazoBanume. Kpurepuu Buga. OcHOBHble (HOPMBI
BUJI000pa30BaHus: reorpaduueckoe, YKOI0rH4ecKoe.

MakposBomonusi.  PopMbl  3BOJIOUMU:  QuieTHYECKas, JAUBEPreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOJIONUY.

[TpoucxoxieHne OT HecleUHAIN3UPOBAaHHBIX NpenkoB. lIporpeccupyronias
crienranu3anvs. AganTuBHas paauanus.

JdemoHncTpanum:



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

Tabmunp! u cxemsl: «Pa3BuTre OpraHMYECKOro MUpa Ha 3emiey, «3apOoabIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyiiectBoBanue», «EctecTBeHHbIt 0TOOP», «MHOroo6pa3ue COpTOB pacTeHHII»,
«MHorooOpa3ue  mopos  KuUBOTHBIX»,  «[lomymsmum»,  «MyTanuonHas
U3MEHYUBOCTB», «Apomopdo3s», «Mnumoananramumy, «OOmas nereHepanus»,
«/IBmkymune cuibl 3Bosronum», «Kapra-cxema wapuipyrta nytemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOI€HHOCT, OPraHU3MOBY,
«I'eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
Ha0Op IUIOAOB M ceMsH, Kosuiekuus «lIpumepbl 3aluTHBIX MPHUCIOCOOJICHHUM Y
KUBOTHBIX», MOJENb «OCHOBHBbIE HAIpPABICHUS IBOJIIOIUNY, 00BbEMHAS MOEIb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koiekuus «Dopmbl COXpPaHHOCTH
WCKOIIAEMbIX JKMBOTHBIX W pacTeHui», Mozenb ammmukanus «llepekpéct
XpOMOCOM», BiaxHble npemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYUIKW», MUKponpenapat «Jlpo3zoduna» (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE H pa3BUTHE KU3HH Ha 3em.ie.

JlonaydHble IpEACTABICHHMS O 3apOKACHUM >KW3HHA. HayuHble Trunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: a0uoreHe3 M NaHCIepMus. XUMUYecKas
HBOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEpUMEHTAIIBHOE MMOATBEPKICHUE XUMUYECKOU 3BOIOMU. HavanbHble 3Tansl
ouonoruueckoi ssomouuu. I'nnoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IIPOTOKJIETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIIT KUBBIX OPTaHU3MOB.

PazButune xu3zHu Ha 3emie mo spam u nepuojgam. Karapxeil. Apxelckas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ mnepUOAbl: KEMOPHUICKHUIA,
OPJAOBUKCKUU, CHITYPUUCKHM, IEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o3olickas 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKHU, MEJIOBOM.

KaliHo3oiickags 9pa W €€ mNepuoAbl: MaJCOrC€HOBBIA, HEOTCHOBBI,
AHTPOIIOTEHOBBIN.



XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
DBOJIFOIIUU PACTUTEIBHOTO W KHBOTHOTO MHpa. Apomopdo3bl y pacTeHuil u
XKUBOTHBIX. [T0osiBIIEHHE, paclIBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKEHUE HIBONMOUUHA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npeacraBieHui o
IPOUCXOXKJIEHUH YeJoBeKa. Meroasl H3ydeHHsl aHTpororenesa. CxoacrBa u
pa3IMyKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuiabl  ((pakTopsl) — aHTPOIOreHe3a. Hacnencreennas
U3MEHUYMBOCTb W  €CTECTBEHHBIM 0TOOp. OOmiecTBEHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YemoBek mnpsaMoxonsuui, YenoBek HeaHACPTAIbCKUM, YenoBek
pasyMHbIi. Haxonku uCKoIlaeMblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacThb
pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUSL.

Yenoeueckne packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONCOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHHWs. EIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mwmiep, I'. FOpu, 4.
JapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOBeHHE CoOJIHEUHOM cucTeMbl», «Pa3BuTue
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHasg  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHUCTEMa OpPraHUYECKOTrO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
00e3psin», «OCHOBHbIE MecCTa [MaJCOHTOJOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pachl».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAaHBbOHIIA), CIJICTIKK WIIU
U300pKEHUSI KAMEHHBIX OpYJIUH MEepBOOBITHOTO YesoOBEeKa (KaMHU-YOIIEPHI,
pyOuna, ckpebna), TeOXpoHOJOrHMYecKass Tabnuma, KoJulekuus «Dopmer
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUNY.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

[Tpaktuueckast padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTATKOB PacTeHU U
YKABOTHBIX B KOJUJICKIUSX).



OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3sMbl 1 OKpPYKaOLIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl IKOJIOTuU. MeTobl SKOJIOTUYECKHUX
UCCJIEI0BAHUM. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3YyIIHAs, MMOYBEHHAS,
BHYTPHUOpPTaHU3MEHHas!.

Oxonornueckue (axkropel. Kiaccudukanus skxonorudeckux (HakTOpOB:
abnotuyeckue, OWOTHUYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOpbI: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucniocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsI.

buotnueckue (hakTOopHI. Bunrnl OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aMMOJACUCTBUN Ui CYIIECTBOBAHUS
OpraHU3MOB B PUPOJIHBIX COOOIIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyjsauud. (OCHOBHbIE TMOKa3aTenu
HOMYJSLUKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTH, MPHUPOCT,
murpanus. JJnHaMuka YMCIEHHOCTH TOMYJISINU U €€ PeryJsiiusl.

JdemoHncTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabmuubl u cxemsl: kapta «IIpupogusie 30Hb1 3emany, «Cpeabl oOUTaHUS
opranu3moB», «®Poronepuoansm», «llomymsmuny, «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTH MOMYJISIUKU UHPY30puH-TyPenbki», «[luieBsie nenm».

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

JlaGoparopnas pad6ota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PACTCHUM M3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJSALUNA pa3HbIX BUIOB
pacTEeHU.

Tema 4. CooO1ecTBa ¥ 3KOJI0rHYeCKHE CUCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAaHCTBEHHAs, Tpoduueckas (muiienas). Buasl-momunantsel. CBsizu B
OHOILIEHO3E.

DkoJyioruueckue cuctembl (dkocuctembl). IloHstne 00 »3KocucTemMe u
ouoreoneHoze. DOyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHUCTEME.
Tpoduyeckue (mumieBbie) YPOBHM OKOCHUCTEMbI. [IMileBble L€KW U CETH.
OCHOBHBIE TIOKa3aTEM SKOCUCTEMBI: OHomacca, MPOAYKIHS. DKOJIOTMYECKUE
nupamMujibl:  MPOIYKLIMHU, YHUCICHHOCTH, OuomMaccel. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbIe SKOCUCTEMBI. DKOCUCTEMBI 03Ep M PeK. DKOCUCTEMA XBOIHOIO
WA UIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak @akrop ycroilunmBocTH 3kocucteM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6uocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJ100aJIbHOM JKOCHCTeMBbl. JlMHaMHueckoe paBHOBecMe€ U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocgepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoredecTBo B Onochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

Cocy1miecTBoBaHHE IPUPOIBI u YeJI0BEYECTBA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS MPUPOJHBIMU pecypcaMd UM MX HUCHOdb30BaHue. JlocTHKeHus
OHOJIOTHUY U OXpaHa MPUPOJIbI.

JdemoHncTpanum:

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

Tabmumpl u cxemsl: «Iluimessie nenu», «bUOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobOmiecTBay, «llenu nuTanusy, «IKoJOTHYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrOo  jeca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBIC  BO3JEWCTBHS Ha  IpuUpony», «BaxHeMIIMe HMCTOYHHUKHU
3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BO», «llouBa — BaskHeMIIasi COCTABIIAIOIIAS
ouochepr», «DakTophl Aerpaganuu mnousy», «llapHukoBeiil a3ddext», «DakTopbl
paarMoaKTUBHOIO 3arpsizHeHus: Ouocdepnl», «OO0mas cTpykTtypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI d3kpaH Ouocdepb»,
«KpyroBopot yriepona B Ouocdepe», «kKpyroopot a3ora B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLIEHO3b», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KOJIEeKIMH «buorieHo3y, «Bpeaurenu BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIUMU PACTEHUH U
KUBOTHBIX, MPHUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BHUJA,



Kpacnas kuura Poccuiickoit @enepanuu, H300paKE€HUS OXpaHIEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalTCI TpPeOOBaHUSA K pe3yibTaTaMm
OCBOCHHSI  OOYYAalONUMHUCA TPOTPaMM  CpPEIHEro  OOIero  0Opa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType AMYHOCTHBIX pe3yJIbTATOB OCBOEHHUs mpeamera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUNUCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/CNICHUI0, HajJu4yhe MOTHUBAIMM K  OOY4YEHHIO  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUU JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOIO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTHh OOYYaIOIIMUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENPHOCTH I[IEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMH, HPUCYLIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUsA, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTDH KU3HEHHBIC IJIAHBI.

JIndHOCTHBIE PE3yNbTATBl OCBOEHUS MpeaMeTra «bHOIOrus JOCTUTAKOTCS B
CANHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHM, NMPUHATHIMUA B OOIIECTBE MpaBWJIAMU U HOPMaMHU
MOBEJACHUSI U CIOCOOCTBYIOT MpOIIECCaM CaMOMNO3HAHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHs, pPAa3BUTHUS BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHUS K 3aKOHY W IPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPILIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcClEeIUI0 U
TpagulKsM MHOTOHAalMOHAJILHOTO Hapoaa Poccuiickoir Penepauuu, npupoae H
OKPYKaroUIEH cpelie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mipeamera «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YyJarONuXcsi pyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA W OMbBITA JAESATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCHIUTATEIIbHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBaKCHUE
3aKOHA U IPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH MPHU CO3JaHUU
y4eOHBIX NMPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBICHSTSH €€;

YMEHUE YUYUTHIBATH B CBOUX JICUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIIMOHEHTOB TNpHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHUS K CBOEMY HApOJay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Pomgunoii, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOM A3BIK U KYJBTYPY,
MIPOLLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTUXEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BUTHE OHMOJOTUU, TMOHUMAHUSA 3HAYEHHS OHOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILLICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEUMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3¢cTeTU4eCKOr0o BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECCTBEHHBIX OTHOIICHU;



MOHMMAHUE YMOIMOHATBLHOTO BO3/ICICTBHSI )KMBOM MIPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 30POBbS U
IMOLMOHAIBHOTO (JIATONOTYYHsI:

NMOHMMAHUE W peanu3aiusi 30pOoBOro u Oe3omacHoro oOpasza >KH3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHCHUYECKUX TPaBHJI U HOPM,
cOaIaHCUpPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UUECKOMY U NICUXUYECKOMY 310POBBIO;

MOHUMAHUE I[EHHOCTH TPAaBWI HHIUBUAYAIbHOTO ¥  KOJUIGKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOM
HaIPaBJIEHHOCTHU, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO €SI TEIbHOCTD;

WHTEPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccun U peasn30BBIBATH
cOOCTBEHHbIE KU3HEHHBIE IJIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O M C€aMOOOpa3OBaHMIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKU IE€JIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIKOB W OIIGHKM WX BO3MOXHBIX TOCJICACTBUN NSt
OKPYXaroUen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TyTel ux
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUHU
3HaHWST W YMEHUS TPU PEIICHUH TPoO0JeM, CBS3aHHBIX C PaIMOHAIBHBIM
IPUPOOIOIb30BaHNEeM  (COONIOZICHNE  TpaBWUJI  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B DSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChephl);



AKTUBHOE  HEMNPUITHUE JECUCTBUM, NPUHOCAIIMX BpEHd  OKpPYXKaroueu
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIArONPHUSTHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HaJIM4KME Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, SKOJIOTUYECKON KYJIBTYPHI,
OIIBITA NEATEIBbHOCTH DKOJIOTHYECKOU HaIIPAaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATMBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN IESATEIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOIIIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHUE creuu@uK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PALMOHATILHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEJICTaBICHUS 00 OKPYXAaloIleM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YeJOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUU Ipo0seM
COXpaHEHUs IIPUPOJHOTO PaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW ITMBHIIM3AIINH:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBI  pa3BUTHUS
4eJI0BEYECTBA, IIOUCKA MyTEHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieueHHst  nepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMUYECKMX 3HAHUH B LEJAX
NOBBILIEHUSI OO0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3Y4eHUH OUOJIOTHH;

IIOHMMAHUE CYHIHOCTH METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHWsS MJI1 aHauu3a H
OOBSICHEHUS SBJICHUI OKPYKAIOLIETO MUpa U MPOUCXOJAUIMX B HEM M3MEHEHMI,
yMEHHE JeflaTh OOOCHOBAHHBIC 3aKIIOUYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIBIO ITOIYyYEHHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS Ui
pelIeHus IPOOJIEM B PEANIbHBIX )KU3HEHHBIX CUTYaLUSIX;

OCO3HaHUE ILICHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEphIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IOJIyYE€HHIO HOBBIX 3HAaHUN IO OHOJOTUH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenmeTHble pe3ysbTaThl OCBOEHUS ydyeOHOro mpeamera «buosorus»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUSA OO0YyYaIOIINXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHAyYHbIe MOHSITUS, OTPAXKAIOIINe
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIECC,
CUCTEMA, HAay4YHbIM (akT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIEJIOBaHNE,  HaONIOIEHHWE, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTux),
yHHUBEpCaJbHble Yy4eOHbIE JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

peryJsTUBHBIC), obecrieynBaroIIme dhopMupoBaHue (yHKITMOHATTLHON
ITPaMOTHOCTH ¥ COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIOCOOHOCTH
o0OyJarmuxcs MCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKAE 3HAHWS W YHUBEpPCadbHbIC Y4YeOHBIC JCHCTBUS B
IIO3HABATEJIHON U COLMAIIBHON MPAKTHUKE.

MeranpeaMeTHbIe pe3ysibTaThl OCBOCHHUS IMPOTPAMMBI CPEIHETr0 O0OIIero
00pa30BaHUsl TOJHKHBI OTPAXKATh:

OBJaanenue YHHUBEPCATbLHBIMU yueOHbIMH MO3HABATEJIbHBIMH
NeHCTBUSIMMU:

1) 6a30Bble JIOrHYecKUe AeHCTBHS:

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

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHHS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUM (BBIJEIATh UX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH MOHATHUSAMM);

ONpPEACNISITh 1eJIM JCATCIbHOCTU, 3ajJlaBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AESATEILHOCTHU C ITOCTABIICHHBIMU 1EJISIMU;

WCITOJIH30BaTh OMOJIOTUYECKHUE MOHATUS ISl OOBsICHEHUS (PAaKTOB U SIBICHUN
KUBOW TIPUPO/IBIL;

CTPOUTH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SIBJIICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/IC/IbHbIC CpencTBa TSt MPECTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUYHMM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMbl ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBaTh M BBINOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX POOIIEM.

2) 0a30BbIe MCCIIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHOU JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TMIOMCKY METOJIOB PEIIECHUS MPAKTHUECKUX 33124, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh pPa3jHyYHble BUABl JEATEIBHOCTH MO TOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalnH, MPeoOPa30BaHUIO M TPHUMEHEHHUI0 B Y4YeOHBIX
CUTYallUsX, B TOM YKCJIE MTPHU CO3JaHUM YUEOHBIX U COLUATbHBIX IPOCKTOB;

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

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ peUIeHHs, HaXOAWTb apryMEHThI AJs JJ0Ka3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh MOJYYCHHbIE B XOJE PpEUICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI MOMCK IEPEeHOca CPEACTB M CIOCOOOB
JENUCTBUS B MPOGECCHOHATBHYIO CPEy;

yYMETh IEPEHOCUTh 3HAHWS B IMO3HABATEJIBHYIO M IPAKTHYECKYIO 00JIacTH
KHU3HEIEeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC HJEU, NpeiaraTh OPUTHHAIbHBIC MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHMTEeparype, OWOJIOTMYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHanM3upoBaTh



nH(OPMAITUIO PA3IMYHBIX BUIOB B (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIC METOJBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJIsI BBIMOJHEHUS] Y4EOHBIX
3ajay;

npuoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOIh30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHYI0  (GoOpMy  MpeACcTaBICHUS
ouosiornyeckor uHGopmaIuu (CxeMbl, TpauKu, TUarpaMmbl, TaOJUIbI, PUCYHKU
H Apyroe);

UCIIONIb30BaTh HAYYHBIM A3BIK B KayecTBe CpeAcTBa Mmpu paboTe ¢
OHoNOrnyeckod HHPOpMALME: MPUMEHATh XUMHYECKHEe, (QU3nYecKue u
MaTEeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HABaHWS W 3amUTHl  WH)OpMaIuwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO61enme:

OCYIIECTBISITh KOMMYHHUKAITUHN BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCUM IO CYHIECTBY OOCYX IaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS TMpeiaraeMon
3a/1aud, YYUTHIBaTh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMHN JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBA OOLICHHS, MOHMMATh 3HAYCHHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJICUCTBHS, NMOHUMATh
HaAMEPEHUS IPYTUX JIIOJIEH, MPOSBIISATh YBAKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHMUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUYATBHON
paboThI MpH PEIICHUU OMOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOECHCTBUS NPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0T0 WieHa KOJIJICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIAWHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISTh IUIAH JICWCTBHM,
pacnpenenartb poyiid ¢ y4E€TOM MHEHHH y4YaCcTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKAa KOMAaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATh MWJIEH C TO3MLHA HOBW3HBI,
OPHUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBjaeHne YHUBEPCANbHBIMH PeryJsaTUBHBIMU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABJICHHUS NpOOJIEM U HX
pelIieHus B )KU3HEHHBIX U YUEOHbBIX CUTYaIUX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUIN IIEJEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBHYIO NESTEIbHOCTD, BBISBIATH
npo0semMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHOU
JEATEIIBHOCTH U )KM3HECHHBIX CUTYaLNsIX;

CaMOCTOSITEJIbHO  COCTaBJSATh IUIAH pEIICHUs MpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNIOYTEHUM;

J1aBaTh OLIEHKY HOBBIM CUTYalHsSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHUI;

JieNiaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbBIX O0JACTAX 3HAHWM, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSIM;

BJaJ€Th HABBIKAMU  [O3HABAaTEIbHOM  peQieKCMM KakK  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OLIEHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apPryMEHThl JPYIMX I[P aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsTHE ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl [JPYI'MX IpU aHaJU3€ pPe3yJbTaToOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYIOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenmeTrHble pe3yabTaThl OocBoeHUss nporpaMMel COO mno Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «buonorusny
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHMIO, MHTEPIPETALIMH U
IpeoOpa30BaHNIO 3HAHUM, BUbI JEATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HaHUS U
IPUMEHEHUIO 3HAHUI B Pa3jMuYHbIX Y4E€OHBIX CUTYyallUsX, a TaKXKE B PEaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMerHble
pe3yabTaThl IPEICTaBICHBI IO TOJaM 00yUYEeHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 10
KJjlacce JI0JKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUPA M HAYYHOTO MHPOBO33PEHHS, O BKJIA/€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIIEHUs dKU3HEHHBIX 3a71ay;

YMEHHME pPACKPBIBaTh COJAEpKAHME OMOJIOIMUYECKUX TEPMHUHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB M MpPEBpaIICHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsiiys), YpOBHEBAs OpPTaHU3ALUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHUE (PETIPOIYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTD, POCT U
pa3BUTHE;

YMEHHME H3JIaraTb OWOJIOTMYECKHE TEOpUU (KJIETOYHasA, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0pasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. WM. BaBuiosa), onpenensTe rpaHULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOIaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBJICHHM, OpraHU3alMs U TPOBEACHHE
OMOJIOTHUECKOTO  HOKCIIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOTYYECHHbIX



pe3yJabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCIATh CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB U IPEBPALEHUS 3HEPIUU B KIETKe, (pOoTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHS, WHIUBUAYaJbHOTO PpA3BUTHUS OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHAThH IOJIyYE€HHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHMM, JJI NPUHATUSA NPAKTUUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C 1eJbpl0 o0ecreyeHus Oe30M1acCHOCTH CBOEro 3/I0pOBbS U 30POBbS
OKPY’KAIOIIMX JIIOCH, COOJII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpPY KaroIen
IPUPOJIHON cpesle, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui  PalUOHAJIbHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIIHOE CKPEIIMBAHME, CLEIJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs JJIsl MpeICKa3aHUsl HACJIEJOBAHMS MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJHATH J1a0OpaTOPHBIE M MpPaKTUYECKHEe pPadOThI, COOII0IATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHUECKH OLEHUBAaTh U HHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBAa MACCOBOM MH(OpMaLMK, HAYYHO-IIOYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MeAMUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCBMEHHBIE U YCTHbIE COOOLIEHMUS,
0000111251 OMOJIOTMUYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeameta «buonorus» ¢ 11
KJlacce IOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUM, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIIEHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMUECKUX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNS, TeHO(OH, IBOIIOLMS, ABMXKYIIHNE CUIIBI ((PAKTOPBI) IBOJIIOLNH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, TMPOJYLEHTbI, KOHCYMEHTBHI, PEAYLEHThl, LEeNu MUTAHUA,
AKOJIOTHYECKas MpamMua, OMoreonenos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIONMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoictBa K. M. Bboapa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mocepe B. . Bepnanckoro),
OTIPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
OMHMCAaHUE JKUBBIX CHUCTEM, MPOLIECCOB U SBJICHHMA, OpPraHMU3alMs W TPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEAYyEMbIMU BEIUYMHAMH, OOBSICHEHHE IMOJyUYECHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKA CTPOCHUS OHOJIOTUYECKUX
OOBEKTOB: BHJIOB, NOMYJALMHA, TPOIYLEHTOB, KOHCYMEHTOB, PEAYLECHTOB,
OMOreoeHO30B U  3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JEUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEpeHOoca
BEIIECCTB M TIOTOKAa DHEPTMH B JKOCHCTEMAaxX, aHTPOINOTECHHBIX HM3MEHCHHHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIyYCHHbIC 3HAHUS I OOBSICHEHUS OMOJIOTHYECKUX
MIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTUUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYKAIOIIMX JIFOACH, COOII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY KaroIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BAaHUS JIOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PallMOHAIEHOTO MPUPOIOTIOIH30BAHHS,

YMEHHE pelaTh dJeMEHTapHbIe OMOJIOTHMYECKUEe 3a7aud, COCTABIIATH CXEMBI
MEPEHOCa BEIIECTB U IHEPTUU B IKOCHUCTEMAX (LI MUTAHUS);

YMEHHE BBINOJIHATH J1a0OpaTOpHbIE M MpPaKTHYECKHEe pPadOThI, COOIIOIAThH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPNPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAIONIYIO TIICEBIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(OPMALIMU, HAYYHO-IOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaTb  TIJOOAlIbHBIE  SKOJIOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HUIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast OMONIOTHUYECKYI0 MHPOPMAIUIO U3 HECKOJBKHX MUCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN arnmnapar OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (pp )
NporpamMmbIl Bcero o0pa3oBarTe/ibHbIE
padoThI padoTsbI
pecypchl
but6mmoreka [IOK
1 b 2 0 .
MOTIOTIL Xak Hayka 0-5 https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
2 XK 1 0 0
HBBIC CHCTEMBL H HX Opranisatis https://m.edsoo.ru/7f41¢292
. bubmuoreka [IOK
0
3 XHUMHUYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 hitps://m.cdsoo.ru/ 7416292
bubmunoreka LIOK
0 0
4 JKHSHEACATEILHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOxXeHNE 1 MTHAMBUAYATIbHOE Pa3BUTHE 5 0 1 bubmmoreka [JOK
OPTaHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh U UBMEHUMBOCTh 2 0 15 bubmuoteka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41¢292
7 Cenexuusi opranu3MoB. OCHOBBI 3 0 0 but6mmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
8 P 1 0 0
C3CPBHOC BpeM https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakTuueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
but6mmoreka [IOK
1 1
IBOIMOUHONHAS GHOTOTHS ? 0 https://m.edsoo.ru/7f41cc74
) Bo3HnKHOBEHUE U pa3BUTHE KU3HH HA 9 0 0 bu6nuoreka [JOK
3emie https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 0] 5 0 0.5
PTAHHSMBL H OKpYaiomas cpena https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo011ecTBa 1 3KOJOTHUECKHE CHCTEMBI 9 0 0 hitps://m.cdsoo.ru/7f4 1ccT4
but6mmoreka [IOK
> Pesepaiioe Bpens 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 1.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tewa ypoxa Bcero Konrpoabrpie  TMpakruieckue U3y4eHus:  oOpa3oBaTeJIbHBbIC
padoThI padoThI
pecypcsl
Nuctpykrax no Th. buosorus B bubmorexa [TOK
1 crcTeMe HayK 1 0 0 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS KUBOUW TPUPOIBI.
[TpakTrueckas padora Ne 1
«Hcronb30BaHne pa3IMuHbIX
2 METOJIOB MPU U3Y4YEHUNU 1 0 0.5 bubmmoreka LIOK
https://m.edsoo.ru/863e6122
OMOJIOTUYECKIX 00BEKTOBY
(Mcnoib30BaHue 000Py10BaHUS
Touxka pocra).
3 buonornueckue cuctemsl, MpoOLECCHI ) 0 0 bubanoreka [HOK
U UX U3y4YEHHE https://m.edsoo.ru/863e6564
4 XHUMUYECKUH cOCTaB KJIeTKu. Bona u | 0 0 bubmuorexa [JOK
MHWHEPAIBHBIE COIIA https://m.edsoo.ru/863e674¢
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «3yuenue 1 0 0.5 bubmmoreka [JOK
KaTAINTUYECKOW aKTUBHOCTH https://m.edso0o.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl
WJTU KaTajiasbl)»
6 Vraesonnl. JIunuabl 1 0 0 Bubmiorexa LIOK

https://m.eds00.ru/863e6870




Bbu6nmuoreka [JOK

7 Hykneunosbie kucinorsl. ATD 00 https://m.edsoo rw/86366d5c
2 Hcropus n MeTo1bl U3ydeHUs 0 bubmmoreka [JOK
kietku. Knerounas Teopust https://m.edsoo0.ru/863e6e88
9 Wuctpykrax no Th. benku. Cocras 0 bubnuoreka [IOK
U CTPOCHHE OCIIKOB https://m.eds00.ru/863e¢6b72
10 Knerka kak 1ieocTHas XuBast 0 bubmuorexa [JOK
CHCTEMa https://m.edsoo0.ru/863e6b72
CtpoeHne 3yKapuoTHYECKOM KIIETKHU.
Jlaboparopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK
pacTeHui, )KUBOTHBIX, TPHOOB 1 Bbu6nuoreka [JOK
11 OaKTepHii Mol MUKPOCKOIIOM Ha 0.5 https://m.edso0.ru/863e6ff0
FOTOBBIX MUKpOIIpenaparax u ux https://m.edsoo.ru/863¢716¢
onucanue» Mucrpykrax no Th.
(Mcnoib30BaHue 000Py10BaHUS
Touxka pocra).
Bbubnuoreka [JOK
12 OOMeH BeIEeCTB WA META00IN3M 0 https://m.edsoo.r/8636766¢
Bbu6nmuoreka [JOK
13 ®otocnirres. Xemocuntes 0 https://m.edsoo.ru/863e7c¢98
. bubmuorexa [JOK
14 DHepreTureckuii oomen 0 https://m.edsoo.ru/863¢7aae
JKu3HeHHBIN UK KIeTKH. Jlenenue
KJIeTKH. MuTo3. JIaboparopHas
Bbubnuoreka [JOK
15 paborta Ne 3 «Habmronenne MuTo3a B 0.5
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTax»
16 Buocunres 6enka. Peakmus 0 Bbubnuoreka [JOK




MaTpuiIHOI0 CUHTC3a

https://m.eds00.ru/863¢796¢e

17 HNuctpykrax no Th. Tpauncnamus — 0 bubanorexka [HOK
OMOCHHTE3 OeliKa https://m.edso0.ru/863e796e
18 Hexnerounsie popmbl )xu3HU — 0 bubmuorexa [JOK
BUPYCHI https://m.eds00.ru/863¢7540
Bbu6nuoreka [JOK
19 ®opMbI pa3MHOXKEHHSI OPTaHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO0pazoBanue 1 pa3BUTHE TOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
Jlaboparopnas padota Ne 4
)1 «M3ydeHne cTpoeHus MOJIOBBIX 0.5 bubmmoreka [JOK
KJIETOK Ha TOTOBBIX https://m.eds00.ru/863e81b6
MUKporpenapaTtax» MHcTpykTaxk 1mo
Th. (ucnonb30BaHME
odopynosanus Touka pocra).
” NHnuBuayanpHOE pa3BUTHE 0 bu6nmuoreka [IOK
OPTaHU3MOB https://m.edso0o.ru/863e8436
” I'eneTnka — Hayka o 0 bubmoreka [IOK
HAaCJICACTBEHHOCTH M U3MEHUYUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACIIEOBaHUS
24 MPU3HAKOB. MOHOTHOpHUTHOE 0 bubmorexa HOK
https://m.eds00.ru/863e8878
CKpeIllMBaHUE
Jurnbpunnoe ckpemuBanyue. 3aK0H BuGmiorexa LIOK
25 HE3aBUCHUMOI'0 HACJIEIOBAHUS 0

MIPU3HAKOB

https://m.edsoo.ru/863e89a4




CuemieHHOE HacaeJOBaHUE
npu3HakoB. JlaboparopHas padoTa
No 5 «M3yueHune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

bu6mmoreka [IOK

26 CKpelIuBaHusl y Apo30(uiibl Ha 0-5 https://m.edso0o.ru/863e8c60
TOTOBBIX MUKPOIMpENapaTax»»

(Mcroib30BaHue 000Py10BaHUS
Touxka pocra).

7 I'enetnka moma. HacnenoBanue 0 bubmuorexa [JOK
MMPU3HAKOB, CIETJIEHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
Nuctpykrax no Th. U3MeHYnBOCTS.

HenacnencrBenHass ”3MEHYUBOCTb.
JlabopaTtopnast pabota Ne 6.
28 Nzyuenne moandukamoHHOMU 0.5 buGnnorexa LIOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHE
BApUALIMOHHOTO psiia U
BAPUALIMOHHON KPUBON»
HacneacTenHnast U3MEHYUBOCTb.

29 Jlabopartopnast pabota Ne 7. 0.5 bubanorexa [JOK
«AHaIM3 MyTauil y 1po30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOMpENapaTax»»

30 I'eneTnka yenoBeka 0 bubmmorera [IOK

https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O6006111eHIE 10 Bu6morexa LIOK
31 TeMe «HacnencrBeHHOCTE U 0
https://m.edsoo.ru/863e8d78
M3MEHYMBOCTH OPTaHU3MOBY
bu6mmoreka [IOK
32 (Cenexups kak Hayka i npouece 0 https://m.eds00.1ru/863¢9214
33 MeToabl U JOCTHKEHUS CEJIEKIINN 0 bu6mmoreka [IOK




pacTeHUH U KUBOTHBIX

https://m.edso0.ru/863e9214

34

buotexHonorus kak orpacib
IIPOU3BOJICTBA

bu6mmoreka [IOK
https://m.edsoo.ru/863e€9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Kontpoabusbie IIpakTuueckue a p
n/n Bceero u3yuyeHusi ~ oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
DBoJonoHHast Ouosorus (9 gacos).
| HNuctpykrax no Th. Uctopus 1 0 0 bubanorexka [HOK
pa3BUTHUS MTPEICTABICHUIA 00 https://m.eds00.1ru/863e9570
ABOJTIOIIAH
. bu6mmoreka [IOK
2 OBOJTIO €TOJIbI €€ U3yue 1 0 0
BOTHOTIIT H METOART €€ H3YHCHHA https://m.edsoo.ru/863ea20e
bu6mmoreka [IOK
3 M 1 0 0
HEPOIBOTOTIA https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJIA H SBOJFOITHH.
4 HILGO IallTo HHa}I abora ;0 1 1 0 0.5 bubmmorexa [OK
PATOPHaZ P B ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 10
MOP(}OITOTHUECKOMY KPUTEPHIO)
5 JIBrOKyIIMe CUiTbl (3J1eMEHTapHBIC ) 0 0 bubanorexa [HOK
(bakxTOpHl) SBOIIOLUU https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 EctectBennsblit 0T60p 1 ero Gpopmbl 1 0 0
p dop https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUI000pazoBanue. JlabopaTopHas 1 0 0.5 bubanorexa [JOK
pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCUTEILHOTO XapaKTepay




g Hanpasnenus u nytu bubmmoreka [IOK
MaKpO3BOJIOUA https://m.edsoo.ru/863e9¢cle

9 Wucrpykrax no Th. Heo6paTtumocTs bubnuoreka [IOK
3BOJIOLUHU https://m.edsoo.ru/863e9cle
Bo3HuKHOBEHUE U pa3BUTHE KU3HU

10 Ha 3emute (10 gacoB). McTopus bubanorexka [HOK
SKA3HU Ha 3eMJIE U METOJbI €€ https://m.edsoo.ru/863ea5a6
M3y4YECHUS

1 ['MnoTre3pl MPOUCXOKACHUS KU3HHA HA bubmmoreka [JOK
3emie https://m.edsoo.ru/863eaSa6

12 PazButue xu3Hu Ha 3emMIie 1o 3pam U bubmmoreka [JOK
epuoaam https://m.edsoo.ru/863cabbe

13 OcHOBHBIE 3TaITbI BOIIOUN bubmuorexa [JOK
PaCTUTENBHOTO U )KUBOTHOT'O MHUpA. https://m.edsoo.ru/863ea8bc

14 CoBpeMeHHas cuctema bubmmoreka [JOK
OpPTaHUYECKOTO MHpPa https://m.edsoo.ru/863ea48e

Bbubnuoreka [JOK

15 DBOJTIONHS YeTTOBEKa (AHTPOIIOTEHE?) hitps-//m.edsoo.r/863eac2c

16 JBmxymue cuibl ((HakTopbl) bubmmoreka [IOK
aHTPOTOTEeHE3a https://m.edsoo.ru/863ead44

17 Nuctpykrax no Th. OcHOBHbBIE bubnuoreka [IOK
CTaJ SBOJIIOIIAM YEIIOBEKA https://m.edsoo.ru/863eaca2

18 YenoBeueckne packl U MPUPOIHbIE bubmmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea2
PesepBHbIit ypok. O6001IEHHE TIO

19 TeMep«BOSHI}/IIiHOBeHI/Ie ]I;IupaSBPITPIe buommorexa LIOK

https://m.edsoo.ru/863eaeca2

YKU3HU Ha 3eMIie»

20 OpranusMmel 1 OKpyxaromias cpeaa (5 bubmmoreka [JOK




9acoB). DKOJIOTHS KaK HayKa

https://m.edsoo.ru/863eaca2

Cpensl 00uTaHUS U YKOJIOTHICCKHE

bu6mmoreka [IOK

21 (bakTopbl 0 https://m.edsoo.ru/863eafec
AlGuoTtudeckue HaKTophl.

JlabopaTopnast pabota Ne 3.

” «Mopdonoruyeckne 0COOEHHOCTH 0.5 bubanorexka [HOK
pacTeHU# U3 pa3HbIX MECT https://m.edsoo.ru/863eb10e
oOuTaHus» (MCMOJIbL30BaAHHE
odopynosanus Touka pocra).

bu6mmoreka [IOK

23 brorureckue paxroper 0 https://m.edsoo.ru/863eb348

24 DKOJIOTUYECKUE XapaKTEPUCTUKHI 0 bubnnorexka [HOK
MO YJIALUH. https://m.edsoo.ru/863eaea2
Co00111eCTBa U DKOJIOTUYECKHE

25 cuctemsl (9 gacos). CoobmecTBa 0 bubmorexa [TOK

https://m.edsoo.ru/863eb46a
OpraHU3MOB — OHMOIICHO3.

%6 DKOJIOTUYECKHNE CUCTEMBI 0 bubmuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MIOKa3aTeNN IKOCUCTEMBI.

27 DKOJIOTHYECKUE TUPaAMUJIbIL. 0 bubmmorera [IOK

. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucreM. Cykueccus

)3 HNuctpykrax no Th. [Ipupogusie 0 bubanorexka [JOK

3KOCUCTEMBI https://m.edsoo.ru/863eb5fa
Bbubnuoreka [JOK

29 AHTPOIOT€HHbIE SKOCUCTEMBI 0 hitps/m.cdsoo.ru/863cb5fa

30 buocdepa — rinobanpHas 0 bubmmoreka [JOK
JKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 0 bubmmoreka [JOK




ouochepsl https://m.edsoo.ru/863ebd16
bu6mmoreka [IOK
2 q 1
3 eJI0Be4YeCcTBO B Orochepe 3emin 0 hitps:/m.cdsoo.ru/863ebSfa
1 CocyiiecTBoBaHUE TPUPOBI U ) 0 bubanorexa [HOK
yeJoBeUYecTBa https://m.edsoo.ru/863ebale
PesepsuEbIil ypok. O000IIIEHNE TEMBI
34 <<CocI>)6 eCT]}SIE u 3K0JIOF;H‘IGCKI/IG 1 0 bubmorexa LOK
B https://m.edsoo.ru/863eb5fa
CHUCTEMBD»
OBHIEE KOJIMYECTBO YACOB I10 34 L5

ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

* buonorwus, 10 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyomos A.M. u apyrue
/Tlon pen. Ilaceunuka B.B., AkunonepHoe o61miectBo «3narenbcTBo
«IIpocseieHue»

buomnorus, 11 knacc/ Ilaceunux B.B., Kamenckuit A.A., Pyoros A.M., llIseros
[''.I'. u npyrue/ [lon pen. Ilaceunuka B.B., Axunoneprnoe o61iectBo

"UznarensctBo "[IpocBemienue".

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

B.B. Ilaceunnk Metoaudeckoe nmocooue st yauTeds.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
bu6mmoreka I{OK

https://m.edsoo.ru

POII






