MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mHporpamMmbl MO OHOJIOTHMH TEOPETHUECKYIO OCHOBY IS
omnpene’eHus MOoAX0J0B K (OPMHPOBAHUIO COJAEpKaHUA Y4eOHOTro MpeaMera
«buosorusi»  coctaBwiM: KoHuentyaiaeHele mnonoxenns DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJAEp)KaHUsA, pe3yJbTaToB OOyuYeHUus H
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LENISIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmero oOpa3oBanus B Poccuiickoit ®Denepainuu, a TakKe TMOJIOKEHUS O
cnernuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIEUCHUN
CYLIECTBOBAHMs 4YeJIoBeuecKoro oodmectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSIM,
ompe/iereHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBbl 110 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owuojoruum Ja€T NpeAcCTaBlIeHHE O LesX, 00 oOuiei
cTpareruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYYarOIIMXCS CPEACTBAMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COZIepKaHUE, €ro CTPYKTypy, paclpeAelieHHe IO pas3jeliaM M TeMaMm,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4EToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOrMKH 00pa30BATEIHLHOIO
IpoIecca, BO3paCTHBIX 0COOEHHOCTEN 00yYaroIuXcs.

B mporpamme mo Ouonoruu TakKe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyyeHuss B (HOPMUPOBAHMH OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YUEOHBIX JEHCTBUM OOydYaromMXCSd IO OCBOCHMIO COAEpIKaHUSA
OMOIOrHUecKOro 00pa3oBaHuUsl.

B nporpamme no 6uosoruu (10—11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yY€HMHM OWOJIOTHM, Ojlaroiapsi 4yeMy B HeW
POCMATPUBAETCS HANpPaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBSA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  LEHHOCTHBIX
OpHUEHTAINH JTUYHOCTH, SKOJOTUUECKOTO MBILUICHUS, MPECTABICHUN O 370POBOM
oOpa3e XM3HU M OEpEeKHBIM OTHOIIEHHWEM K OKPYXKAIOUIeil MpPUPOTHON cpere.
[ToaToMy Hapsay ¢ u3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IPOTEKAIOUIUX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yIEJIeHO BHUMAaHHE HCIOJb30BaHUIO
MOJTyYEHHBIX 3HAHHUI B MOBCEAHEBHOW JKU3HU I PEUICHUS MPUKIAIHBIX 33134, B
TOM 4YHCle: TPO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHUI 4YeNOBEKa, MEIMKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs HKOJIOTUYECKU
1[€J1eCO00pa3HOro TMOBEACHHUS B OKpYyXalolled NpUPOAHOW Cpeie, aHaau3a
BJIIMSIHUSL XO3SMCTBEHHOU AESATENbHOCTH YEJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX 9KOCHUCTEM. Y CHJIEHNE BHUMAHUS K MPUKIAIHON HAIIPABIEHHOCTH
yueOHoro npenMera «buosiorus» mpoauKTOBAaHO HEOOXOJIMMOCThIO 0o0OecreueHus



YCIOBUH VISl pEIICHUs] OJTHOM M3 aKTyaJbHBIX 3a7[a4 IIKOJILHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTopas mpennosaraer (HopMHpOBaHHE y  OOy4arommxcs
CIIOCOOHOCTH aanTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIEIOCs
COBPEMEHHOT'0 MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaXKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAYYHOM KapTHHE MHUpa, pacliupsieT U 00O0OIIaeT 3HaHUS O KMBOW HpUpoje, eé
OTJMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allUd U SBOJIIOLUHU, CO3JAET
yCIOBHUA  JJIA:  TO3HAHUS  3aKOHOB  JKMBOW  NIpUPOAbI,  (HOpMUPOBAHUS
(YHKIMOHATBHONW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HH, YKOJOTHYECKOTO MBIIUICHUS, IICHHOCTHOTO OTHOIIEHUS K )KHBOU MPHPOJIE
U YEJIOBEKY.

Boubiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe I PeIIeHHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  cpegHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun obecrednBaeT ycaoBHs i (OPMUPOBAHUS
WUHTEJUICKTYyalIbHBIX, KOMMYHUKAIlMOHHBIX ¥ HMH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYPHI, CIOCOOCTBYET HMHTErpallid OMOJOTMUYECKUX 3HAHUH C
NPEJCTaBICHUAMU U3 IPYTUX YU4EOHBIX IPEAMETOB, B YACTHOCTH, GU3NKU, XUMHUU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpEAHA3HAYCHHM Y4eOHOro MpeaMeTa
«buonorus» cocraBUIM OCHOBY Ui ONPENEICHUS TMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COJEpXKaHUs, MPEACTaBIEHHOTO B Mporpamme IO
OHOJIOTHUH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOyd4arommecss TOJKHBI OCBOUTH 3HAHUS W YMEHHS, 3HAUYUMBIC JUIS
dopMupoBaHusa OOmIEH KyJIbTYpBl, ONPENCNAIONINE aJeKBAaTHOE IIOBEJICHUE
4eJIOBeKa B OKpY’KaloUled NMPUPOIHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KHU3HU U TIPaKTHUECKOW nesitenbHocTH. Oco0oe MecTo B STOW CHUCTeME 3HaHUii
3aHUMAIOT 3JIEMEHTBI COACPKAHMSI, KOTOPbIE CIYXKaT OCHOBOM AJi1 (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MuUpa U
[ICHHOCTHBIX ~ OPHCHTAIUSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3aIUH
OMOJIOTMYECKOT0 00pa3oBaHUsI.

CTpyKTypHpOBaHHE COJEpKaHHs y4eOHOro MaTepuasia B IpOrpamMMme 10
OMONOTHM OCYIIECTBICHO € Y4E€TOM NPUOPUTETHOTO 3HAYEHHS 3HAHUM 00
OTJIMYUTEILHBIX OCOOCHHOCTSIX KHBOW MPHUPOJIBI, O €€ YPOBHEBOI OpraHMU3aluu U
IBOJIIOIMH. B COOTBETCTBHM C 3TUM B CTPYKTYpe yueOHOro npeameta «bruomorus»
BBIJICJICHBI CJICAYIOUINE coAepKaTenbHble TuHUK: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHusm», «Kietka kak Ouomoruyeckas cucremay, «OpraHusMm Kak



Oouonornueckas cucreMa», «CucteMa M MHOToOOpa3ve OpPraHUYEeCKOr0 MHUPAY,
«DBOJIOLUSA KUBOU MPUPOABI, « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTHY.

Lens u3yuenuss yueOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJaicHHEe  OOyYarOUIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(QPYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOr0 paHra U MNpuoOpeTeHHue YyMEHUH
UCIIONB30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JIEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEHICHHS] PAa3IMYHbIX KU3HEHHBIX MPOOIEM.

Joctkenue uenu usydeHus ydeOHoro npeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOMINX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHIIaX, CIyXKallUX OCHOBOM
s (opMHpOBAHUS MPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUpA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3ALMH, BBIAAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAHHUAX B OMOJIOTHH;

dopMupoBaHre y OOYyYarOIIMXCS TO3HABATENbHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CMOCOOHOCTEW B Mpollecce aHalIM3a JaHHBIX O MyTSX Pa3BUTHA B
OMOJIOTMM HAYYHBIX B3IVISIOB, UJEH U TOJIXOJOB K M3YyYEHUIO JKUBBIX CHUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHE Yy oOOyvarommxcs oOmeld KyiabTyphl, (YHKIHOHAIBHOM
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MHUpa JKMBOW MPUPOJbI HA OCHOBAaHUM 3HAHUW U OMbBITA, TOJYYECHHBIX MpPHU
U3y4eHUU OHOJIOTUY;

dbopmupoBaHue Yy OOydYalOIIMXCd YMEHHM WUIIOCTPUPOBATH 3HAUYECHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTHUYECKOM JEATEIbHOCTH YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUNA U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM KHUBOMH
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEH, COOJIIOIEHUS STUYECKHUX
HOPM IpU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IEHHOCTHM OWOJOTMYECKHX 3HAHUW JJi TOBBIMICHUS YPOBHS
HKOJIOTUYECKOM KYIBTYpPHI, A1 (POPMUPOBAHMS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEHEBHOM KU3HM JJIsI
OILICHKH TOCJIEICTBUI CBOEH JEATEIHHOCTH 1O OTHOIICHUIO K OKpY>Karollei cpene,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHME U COOJIOJEHHE Mep MNPOQUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOuiero o6OpaszoBaHusi «buonorusi», u3zydyaemas Ha
0a30BOM YpOBHE, SIBISIETCSI O0s3aTENIbHBIM YUE€OHBIM MPEIMETOM, BXOISIIUM B
COCTaB MpeIMeTHOM 001acTh «EcTecTBeHHO-HAYyUHbIE TIPEIMEThI.



Jlist m3ydenusi 6noaoruy Ha 6a30BOM YPOBHE CPETHETO 001Iero o0pa3oBaHus
otBoauTCs 68 vacoB: B 10 kiacce — 34 vaca (1 gac B Heaemnto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPKXAHME OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorus Kak Hayka.

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

MeTo/1pI TO3HAHUSA KUBOW MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCaHUE,
u3MepeHue, Kiaaccuukamus, MOJEIUpPOBAaHUE, CTaTUCTUYECKas oOpaboTKa
JTAHHBIX ).

JdemoHncTpauuu:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MPUPOIBI.

JlaGopaTopHble H MpakTHYECKHEe PadoOThI:

[Tpaktuueckass paboraNe 1. «Mcmonp3oBaHHME pa3IUYHBIX METOJOB IPHU
U3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHM3aLMS.

Kusbie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: ononaorun. Otandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCKCTEM U MX pa3HOOOpaszue. YPOBHU OpraHU3aluu OMOCHCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIALMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA ), OMOoCc(epHBIi.

JdeMmoHcTpanuum:

Tabnuubl 1 cxeMbl: «OCHOBHBIE TIPU3HAKH JKH3HWY», «YPOBHU OpPraHU3aluU
YKUBOU NPUPOABD).

O6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. XumMHuYecKHid COCTAB M CTPOCHHE KJIETKH.

XHUMHUYECKUIM COCTAaB KIETKH. XUMHUYECKUE DJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpPO3JIEMEHTBL. Bosia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHMCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHnMBbIE M 3aMEHMMbIE AMUHOKHUCIIOTB. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKYJbl (NIepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe cBoHcTBa OenkoB. buonormueckue
byHKIIUN OEIKOB.



®epmentsl — Owuonormdeckue karanm3atopbl. CTpoeHue (QepmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OTnuynst epMEeHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB.

VYraeBoael: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpud03a),
aucaxapuipl - (caxaposa, JIaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUMKOIeH,
HesToa03a). buonornueckue GyHKIUU YrIeBOJIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApoPUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
yIIEBOA0B, OEIKOB U JIMITUI0B KaK UCTOUHUKOB YHEPTUU.

Hykneunosesie xkucnotrel: JHK wu PHK. Hykneotnasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkiuun PHK.
Buast PHK. AT®: crpoenue u GpyHKIINN.

[{uronorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aMMOAEUCTBUS
ujei 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUEHUs KIIETKH.

Knerka kak memoctHas >kuBas cuctema. OOIIMe TMNpPU3HAKH KIETOK:
3aMKHyTas HapyxHas memOpana, moisiekysbel /JIHK kak reHeruueckuil ammapar,
CUCTeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUS MpoKapuoTuueckor kierku. Kierounas crenka Oakrepuit. CTpoeHue
DYKAPUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KIJIETOYHAs CTEHKA, MIIMKOKAIUKC, UX
dbynkiuu. [1nasmatuyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHbie opraHounabl kieTku: JIIIC, anmapar I'onbmxu,
I30COMBI. [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILJIACTHJBI.
[IpoucxoxaeHrne MHUTOXOHIpUN M mnactud. Buasl mmactun. HememOpanHbIe
OpraHOWJbl KJIETKH: PHUOOCOMBI, KIETOUYHBIA IEHTP, LEHTPUOIH, PECHUYKH,
KryTHUKA. OyHKIIUU OPraHOUI0B KJIETKU. BKiItoueHus .

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue siapa: siaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB 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.

Hunarpammer:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEKHBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU IPUPOIEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHure MOJIeKYJIbl BOJIb», «buocuuTes 0enka», «CTpoeHue MoJIeKyJibl OeKay,
«Ctpoenne pepmentay, «Hyknennosrie kuciotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOeHUE KUBOTHOU KIETKW»,
«CTpoeHre pacTUTENBbHON KIETKN», «CTpOeHHE MPOKAPUOTUYECKONW KIIECTKMY,
«CTpoeHue sifipa KIETKN», « Y TIeBOAbD), «JIMmuabD.

OO6opyioBaHuEe: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHHUE JJi IPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpEnaparbl pPaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHblie U npakTHYecKHe padoThI:

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

JlabopaTopHas pabora Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTECHUI,
KUBOTHBIX W OaKTEepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTIMCAHUE.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BelIecTB, WU MeTa00Iu3M. AcCUMUIIALMS (TIaCTUYECKUIT OOMEH) U
TUCCUMWISIUS (PHEpPreTuuecKkuidi oOMEH) — JIB€ CTOPOHBI €JMHOrO Ipolecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB U HHEPrHH B MOHHUMAHUU
MeTabonu3ma.

Tumnbel oOMeHa BelecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poibs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN SHEPTUU B KIIETKE.

®dotocunre3. CpetoBas u TemMHOBass (a3pl  (orocunTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAYeHUE (HOTOCHHTE3a JUIS KU3HU
Ha 3emuie. Biausinue yciioBuii cpeqibl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJBTYPHBIX PACTEHUI.

XeMOCHHTe3. XEeMOCUHTE3UpYIoIIe OakTepuu. 3HaYeHUE XEMOCUHTE3a IS
KU3HH Ha 3emIIe.

OHepreTudecknii oOMeH B KJeTke. PaciuersieHue BellecTB, BBbIICICHHE U
aKKyMYJIMpPOBAaHHE DHEPrUd B KJIETKE. OJTalbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe bochopunmmpoBaHue. OddekTuBHOCTH
HEPreTUYECKOT0 OOMEHa.

Peakuuu Marpuunoro cunre3a. [‘enernueckas wunpopmanus u JIHK.
Peanuzanusi reHeruueckoil wHGoOpMalMU B KIETKE. |'€HETMYECKUM KOO U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6uocunTes
Oenka. Otambl TpaHcusauud. KomupoBanue ammuokuciaor. Poias pubocom B
OouocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTHM CTPOCHHMSI M JKM3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bonesnn pacreHuid, >XUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIM/a.



OOparHast ~ TpaHCKpumusi, peBepTraza u  uHTerpaza. lIpodumakrrka
pacmnpocTpaHEHUs] BUPYCHBIX 3a00JIeBaHUil.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konbuos, /. . UBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunbel nutanus», «Meradoauzmy, «MuUTOXOHAPUSY,
«JHepreTnueckuil oOMen», «Xnoporuact», «Porocunresy, «Ctpoenue JJHK»,
«Ctpoenure u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnuaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anmnkanuu «Yasoenue IHK u Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHne KIETKN», MOeib cTpykTyphl JITHK.

Tema S. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KnerouHblii 1IUKI, WM >KU3HEHHBIM LMK KieTku. MHTepdaza u MUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIM HabOp — KapUOTHIIL
JlumiouaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE — HAOOphL.  XPOMATHIBI.
[uTonornueckne OCHOBBI PA3MHOXKEHUS W HUHAUBUAYAIBHOIO  Pa3BUTUS
OpPraHU3MOB.

Henenue knetkn — muto3. Craauu mutosza. IIpoueccsl, nmpoucxonasime Ha
pPa3HbIX CTAAUSIX MUTO3a. bHOIOrMYEeCKU CMBICT MUTO3A.

[Tporpammupyemast rubessb KJISTKA — aromnTo3.

@dopMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosoBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXkeHue. VIcKyccTBeHHOE KJIOHHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE ISl CEIEKIIUU.

[TonoBoe pa3MHOXKEHHUE, €TO0 OTIIMYHS OT OECIIONOTO.

Meiio3. Craguu Mmeito3a. IIpomecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[loBenenne xpomocoM B Meino3e. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YeHUE Meno3a.

["ameToreHes — mporecc 0OOpa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBeie >xene3pl: ceMEHHUKUA W sudHUKHA. OOpa3oBaHWEe W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES3.
OCcoOEHHOCTH CTPOCHHS SAWIIEKIETOK U CclepMaro3ouaoB. OIUioJ0TBOpEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuThHe (OHTOTEHE3). OMOpHUOHANIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npobieHue, ractpyisiius, opraHorene3. IloctamOpuoHanbHOE pazButHe. THIIbI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsMoOe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

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

JdeMoHcTpanuum:

Tabmumsr 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHui», «BererarnBHoe pa3MHOXKEHHE
pactenuit», «Jlenenue xknetku Oaktepuity, «CTpoeHHE TOJOBBIX KIIETOK»,
«Ctpoenne xpomocoMbl», «Knerounsrii mukn», «Permmukanus JJHK», «Mutos»,
«Meiio3», «lIpsamoe n HenpsMoe pa3BUTHEY, «l'aMETOreHe3 y MIEKOIIUTAOMINX 1
4eJoBeKay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

O0opynoBaHue: MUKPOCKOIIL, MUKpOIpenapaThbl «CnepmMaTo30H/1bI
MJIEKOIIUTAIOLIErO», «SIMIeKIeTKa MIIEKONUTarmero», «Kapnokunes B Kierkax
KOpEIlIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/leneHue KIeTKu», MOJEIb
JTHK, monens Metada3HON XPOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIETKaX KOHYHMKA
KOPEIIIKA JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax.

JlaGoparopHass pabota Ne 4. «M3ydyeHue cTpOeHUs IOJOBBIX KIETOK Ha
TOTOBBIX MHKpOIIpEnaparaxy.

Tema 6. HacjiecTBEeHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[Ipenmet u 3anauu reHeTUKU. VicTopust pa3BuTHs reHeTUKU. Poiib nuronorun
U 3MOpHOJIOrMM B CTAHOBJIGHWU T'€HETUKU. BKilag pocCHHCKMX U 3apyOe’KHBIX
yU4€HBIX B pa3BUTHE TE€HETUKU. MeToAbl TEHETUKU (TMOPUIOJIOTHYECKU,
LHUTOT€HETUYECKHUM, MOJEKYJSIPHO-TeHETHUECKUil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHS. | 'eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yEMAsl B CXEMaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEAOBAaHUS MPU3HAKOB, YCTAHOBIICHHBIE I'. Mennenem.
MoHoruOpuaHoe CKpellMBaHWE. 3akOH €IuHOOoOpa3ust THUOPHUIOB NEPBOIO
nokosienus. IIpaBwiio  JOMHHMpPOBaHMs. 3aKOH pACUICIUICHHUS MPU3HAKOB.
I'nnoresa yncrotel ramer. [loHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpeliMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHHUS
npu3HakoB.  L{uToreHeTnueckue - OCHOBBI ~ JMTMOPUIHOIO  CKPEIIMBAHUS.
AHanusupyronee ckpelmuBanre. Mcnonp30Banne aHaIM3UPYOIIETr0 CKPEIMBaHUS
JUTSI OTIPECIICHUSI TEHOTHIIA OCOOM.

CueruieHHoe HacienoBanue mpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacJEeI0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHHIOBEpa.

XpOMOCOMHas1 TEOPHsI HACJIEICTBEHHOCTH. | eHeTHYeCKHne KapThl.



['enetuka mosia. XpoMOCOMHOE OMNpeAesieHUE moyia. AyTOCOMBI U TOJOBBIE
xpoMocoMbl. ['omMorametrHeie W rereporaMeTHble oOpraHusMbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

M3meHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Pone  cpempl B HEHACIENCTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTH. BapuaimoHHbIN psil M1 BapUallMOHHAS KPUBAS.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIC IMPU3HAKU U UX
HOpMa peakiuu. CBoiicTBa MOAUPUKALUOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM Mpolecc — OCHOBAa KOMOWMHATHUBHOMU
W3MEeHUYMBOCTUA. MyTarmoHHass "3MeHINBOCTh. Kimaccudukamus MyTamnuii: TeHHbIE,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUUYMHBI MyTaluid. MyTareHHbie (paKkTOpHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaciencTBeHHOM nu3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKHU
YeJIOBEKA: T€HEAIOrNYSCKUM, OJIM3HEIOBEIN, [IMTOTCHETUUECKHUN, OMOXUMHUYUECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE T€HOTHIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[TI1P-anamm3a. HacnencTtBeHHble 3a00JIeBaHUS YEJIOBEKA: TI'CHHBIC OOJIC3HH,
OOJe3HN C HACJIEACTBEHHOW MPEAPaCIoIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue © TreHepaTthBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUIBI
310pOBOTr0 00pa3a >KU3HU, AMATHOCTUKU, MPOPUIAKTUKHN U JICUCHUS TeHETHUYECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYIbTUPOBAHHE. 3HAUYECHUE MEAUIIMHCKON
IeHETHKH B MPEAOTBPALICHUY U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JdemoHncTpaumu:

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

Tabmuubt u  cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHHME U €ro
UTOI€HETUYECKAasT OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOTreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpeIIMBaHUE,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpELIUBAHUAY, «Metio3»,
«B3auMOIENCTBUE  AJUICJIBHBIX TE€HOB», «l'eHeTnueckue KapThl PACTECHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CLHEIUIEHHOrO C mnonom», «KapuoTumel 4eoBeKa UM KUBOTHBIX», «Buabl
U3MEHUYHMBOCTHY», «MoaudukanruoHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
dakropay, «I'eHeTuka rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTD.

O6opynoBanue: MoAeIU-aANIIMKAIMU  «MOHOTHOPUHOE CKpELIMBAHUE,
«HenonHoe noMuHupoBaHuey», «JuruOpuaHoe ckpemuBanuey», «llepexpécr



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jlpo3zodpuna» (HopMma, MyTanuu
(dhOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCeBHOM.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopatopHas pabota Ne 5. «3ydenue pe3ynabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y IPO30(HIIbl HA TOTOBBIX MUKpOIIpenapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHne MoaubUKAITMOHHOW W3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uiabl Ha TOTOBBIX
MUKpPOIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak HayKa M MPOUECC. 3apOKICHUE CEIEKUUH U JIOMECTHKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KyJIbTYPHBIX pacTeHUW. LIEHTpbl MPOMCXOXKAECHHS AOMAIIHUX XUBOTHBIX. CopT,
I0pOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInU. MaccoBblii U MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
cKkpeuuBanue — HHOpuAuHr. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUU.
I'ereposuc, nnu rubpuanas cuia. HepoiacTBeHHOE CKpellMBaHUE — ayTOPHIMHT.
OtnanéHHas rtuOpuau3auus U €€ ycrnexu. VCKycCTBEHHBIM MyTareHes |
MOJYYEHHE TOJHUIUIOUIOB. JIOCTMIKEHHSI CENEeKUMU pAacCTeHUM, MXUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib NpPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTambl
co3nanus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
uHKeHepus. Kiierounbie KyabTypbsl. MUKPOKIOHAIIBHOE Pa3MHOKEHHUE PACTEHUM.
KiloHnpoBaHWE BBICOKONPOAYKTHUBHBIX CEJNbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkojioruueckue WM dtuyeckue  npobnembl. MO —  reHeTruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKACHUS M MHOTr000pa3us
KYJBTYPHBIX pacTeHuit», «Illopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «Otnanéanas rudpunuzamus», «Paboter akanemuka M. @. MBanoBay,
«Ilomunnougus», «OObekThl OuoTexHONOTHNY, «KileTouHble KyIbTYpHl U
KJIIOHUpOBaHKeE», « KOHCTpyHpOBaHHE U MIEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKU TUIO0B U KOPHEIIJIO0B JUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIEC PACTCHIS.



JlabopaTtopHblie U npakTHYecKHe padoThI:

OKCcKypcHusi«OCHOBHBIE METOABl W JOCTHXKEHHSI CEJIIEKIUU DPACTEHHH MU
KUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[IpeanocbuUIKM BO3HWKHOBEHUS 3BOJIIOLMOHHONW TEOpPUHU. OBOJIIOLHMOHHAS
Teopuss U €€ MecTo B Ouojoruu. BiusiHue SBOJIIOIMOHHON TEOPUM HAa pPa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerenscTBa HBOMONMU. [lameoHTOMOrMYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUST BHUJOB B TMAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GJIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuuusi SMOPHUOHOB pa3HbIX BHUJIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpPraHU3MOB.

OomonnoHHas teopuss Y. [apBunHa. IIpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKylIME CHUJIbI 3BONIOUMU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE IMPU OIPAHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT W3MEHUYUBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostorun (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBwxymire cuibl (hakTopbl) SBONIONUHM BHIOB B IpUpoje. MyTallMOHHBIHI
IpOIECC W KOMOWHATHBHAS W3MEHUYUBOCTH. llOMynslnOHHBIE BOJHBI U Apeid
reHoB. M3osiust 1 Murpanus.

EcrectBenHnbiii oTOOp — HampaBisoommi  (akTop 3BOJIOIUUA. DOpMEI
€CTECTBEHHOT'0 0TOOpA.

[TpucnocoONeHHOCTh OpPraHU3MOB KaK pe3yjbTaT 3BOJoUUH. [Iprmepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(d03bl U UANOATANTALIUH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOI0rH4ecKoe.

MakposBosorusi. DopMbl  HBONIONUU:  (DUIIeTUYECKAsl, JIUBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[TpoucxoxieHne OT HeCNeUHAIN3UPOBAHHBIX NpelnkoB. IIporpeccupyronias
crienranu3anvs. AganTuBHas paavanusl.

JdeMmoHcTpanuum:



[Toptpetst: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BUTHe OPraHMYECKOro MUpa Ha 3emiie», «3apObIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyuiectBoBanue», «EctecTBeHHbIt 0TOOp», «MHOroo0pa3ue COpTOB pacTeHHII»,
«MHorooOpasue  mopon  KuMBOTHBIX»,  «[lomymsmuwmy,  «MyTaunonHas
U3MEHYUBOCTB», «Apomopdossn», «Mnumoananramum», «OOmas nereHeparus»,
«/IBmkymue cunbl 3Bosonumy», «Kapra-cxema wapuipyra nytemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «lIpucmnocoOI€HHOCT, OPraHU3MOBY,
«I'eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUA00OPAZOBAHUEY.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
HaOOp IUIOAOB M ceMsH, Kosuiekuus «lIpumepbl 3aluTHBIX MPHUCIOCOOICHUMN Y
KUBOTHBIX», MOJeb «OCHOBHBIE HAIPaBIEHUS 3BOJIIOIUNY, 00bEMHAS MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckas kapra wmwupa, Koiekuus «Dopmbl COXpPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonaenb anmukanus «llepekpéct
XpOMOCOM», BiaxHble npenaparsl «Pa3Butme Hacekomoro», «Pa3Burue
JATYUIKW», MUKponpenapat «Jpo3zodpuna» (HopMma, MyTaiiud (GOpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BUIOB MO MOPGHOIOTHIECKOMY
KPUTEPHUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHUE H Pa3BUTHE KU3HH Ha 3em.ie.

JloHaydHble TpPEACTABICHHUS O 3apOKIACHUM >KW3HU. HaydHble TUnores3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIOIUSL. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEepUMEHTAIBHOE MOATBEPKICHUE XUMHUECKON 3BOJIIOIMU. HavyanbHble 3Tarbl
ouonoruueckoi ssosouuu. I'unoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHUE NPOTOKJIETKU. I[lepBble KIE€TKM M HMX 3BOJIOLUS.
@opMHUpPOBaHME OCHOBHBIX I'PYIIl KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie Mo 3paMm W nepuoaaM. Karapxel. Apxernckas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepUOABl: KEMOPHUICKHUIA,
OPAOBUKCKUU, CHITYPUUCKHM, TEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o301cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mepuoAbl: MaJCOTCHOBbI, HEOrE€HOBBIM,
AHTPOIIOTEHOBBIN.



XapakTepucTuKa KJIMMaTa U TeoJoruueckux mpoieccoB. OCHOBHBIE 3Tallbl
ABOJIFOIIUU PACTUTEIBHOTO W KHBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUH u
XKUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

Cucrema OpPraHMYeCcKOTO MHpa KaK OTPaKEHUE HBONOUUHU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYNIIbI OPraHU3MOB.

OBOJIOLHNS YeT0BEKA. AHTPONOJIOTHS Kak HayKka. PazBuTue npeacraBieHui o
IPOUCXOXKJIEHUH 4YeJoBeKa. MeToasl HM3ydeHHsl aHTpororeHe3a. CXoicTBa H
pa3IMyKs YEJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.

JBrwxkymue — cuiabl  (pakTopbl) — aHTpPOIOreHes3a. Hacnencreennas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmIecCTBEeHHBIM 00pa3 KU3HH,
U3TOTOBJICHUE OPYIHI TPYJa, MBIILICHUE, PEUb.

OCHOBHBIE CTAJIUM W BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTpajJonuTeku, Yenosek
yMenbi, YenmoBek mnpsaMoxonsuuyi, YenoBeK HEaHACPTAIbCKUN, YenoBek
pasyMHbIii. Haxonku ucKolaeMbIX OCTaTKOB, BpeMs CYIECTBOBaHMS, 0O0JACTb
pacnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckne packl. OCHOBHblE  OOJbIIKME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHASs]),  MOHTOJOUIHAs
(a3maTcko-amepuKaHckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYILIECTBOBaHHUsA. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHncTpauuu:

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

Tabmuubl u cxembl: «Bo3HukHOBeHHE CoOJHEUHOM cucTeMbl», «Pa3BuTne
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHUCTEMa OpPraHUYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MeCTa MaJCOHTOJOTUYECKUX  HAXOAOK MPEIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmmue moan», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HeloBeUecKrue pachl».

O6opynoBanue:  mymsiku — «lIpoucxoxaenue  demoBeka»  (OIOCTHI
aBCTPAJIIONUTEKA, MUTEKAHTPONa, HEaHJEPTalblla, KPOMAHBOHIIA), CIICTIKK WIIU
U300pKEHHUSI KAaMEHHBIX OpYJIUd TNEepBOOBITHOTO YeNOBeKa (KaMHU-YOMIEPHI,
pyOuna, ckpebia), TEOXpOHOJOTHYECKass Tabnuma, Kouiekiusa «Dopmbr
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUIN».

JlaGopaTopHble U NpaKkTHYECKHEe PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue nMcKomaeMblXx OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUICKIUSAX).



OKCKypcHsl «OBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPaeBEAUYECKUI My3€eil).

Tema 3. Opranu3Mbl 1 OKpPYKaOUIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJladil U pa3/ielibl IKOJIOTUU. MeToabl SKOJOTHYECKUX
UCCJIeI0BAHUMA. DKOJIOTrMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenbl oOMTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3IYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axkropel. Knaccuduxanusa skxonorudyeckux (HakTOpOB:
abnotnyeckue, OWOTHMYECKHE U aHTPOINOreHHble. JIeHCTBHE SKOJOTHMYECKHUX
(GaKkTOpOB Ha OPTaHU3MBI.

Abunotnyeckue (aKTOphI: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOANU3M.
[IpucniocoOnenust OpraHu3MoOB K  JACHCTBHIO  aOMOTUYECKUX  (PAKTOPOB.
buonornyeckue puTMBI.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMOJICHCTBUU:
KOHKYPEHLIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aUMOACHCTBUNA [IsI CYIIECTBOBAHUSA
OpraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTepUCTUKH mnonyisauur. (OCHOBHbIE TOKa3aTenu
NOMYJSIUMUNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpanus. J[mHaMuKa 4uCIEHHOCTH MOIMYJISIUU U €€ peryssuus.

JdeMoHcTpanuum:

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

Tabnuubl u cxemsl: kapta «[Ipupogubie 30Hb1 3emiuany, «Cpeasl oOUTaHUS
opranusmoB», «®otonepuoanzm», «llonmymauum», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTU MOMYJISINKU UH(Py30pun-TyPenbku», «[lumensie nemnm».

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

JlaGoparopnas pad6ota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM M3
pPa3HBIX MECT OOUTAHUS.

JlaGopartopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KOJIEyCay.

[IpakTuueckas padora Ne 2. «IToACUYET MIOTHOCTH MOMYJIAIMI Pa3HBIX BUIOB
pacTEHUI.

Tema 4. CooO1ecTBa ¥ 3KOJI0rHYeCKHE CHCTEMBI.

Coo0miectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAS,
IPOCTPAaHCTBEHHAs, Tpoduueckass (muiuenas). Buasl-momuHantsel. Csizu B
OHOIIEHO3E.

DkoJsiornueckue cuctembl (3kocucreMbl). Ilonsatne o006 »3KocucTtemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTHI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTEMbI. [IWileBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTENM SKOCUCTEMBI: OMoMacca, MPOAYKIHS. DKOJIOTMYECKHE
MUPaMUJBL:  TPOAYKIIMHM, YHCIEHHOCTH, Ouomacchl. CBOWCTBA JKOCHCTEM:
YCTOWYMBOCTD, cCaMOpETyIsnusi, pazsutue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03EP M PEeK. DKOCHCTEMA XBOIHOTO
VI TIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMEI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak QakTop ycToHuMBOCTH 3KocucTteM. CoxpaHEHHE
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB u CTPYKTypa
ouocdeprl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Onochepbl Kak
ro0ambHONW JKOCHUCTEMBI. J[MHAMUYecKoe paBHOBECHE W oOOpaTHas CBs3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIbHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenopedecTBo B Onochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['moGanbpHBIE IKOJIOTUIECKUE TPOOIEMBI.

CocymiecTBoBaHUE MPUPOJIbI u YeJI0BEYECTBA. CoxpaHneHue
Ounopa3zHo0Opa3usa Kak OCHOBa yCTOWYMBOCTU O6uochepsl. OCHOBA pallOHAIBHOTO
yIpaBlIeHUS] TMPUPOAHBIMH pecypcaMd M WX HCIONb30BaHue. JOCTHKEeHUs
OHMOJIOTHH U OXpaHa MPUPOJIBI.

JdeMmoHcTpanuum:

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

Tabmunpl u cxemsl: «Ilumessie nenu», «bUOIEHO3: cOCTaB U CTPYKTypay,
«[Ipuponnbie coobmecTBay, «llemn mnuTaHusA», «IKOJOTHYECKAs MHPaAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIHUPOKOJIMCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOMHOrOo  jeca», «buomeHnos Bomoéma», «ArpoueHos», «lIpumepHsbie
AHTPOIIOTEHHBIC  BO3JECUCTBUS Ha  OpUpody», «BaxHeHIIMe HMCTOYHHUKHU
3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BOJ», «[louBa — BakHelIas cOCTaBISAIOIIAs
ouocdeprr», «Daktopsl Aerpananuu mouBy, «l[lapaukoBeiii 3¢ ek, «DakTopsl
paIMoaKTUBHOIO 3arpsi3HeHus: Ouocdeprl», «OO0mas cTpykTypa Ouocheps,
«Pacnpoctpanenne ku3Hu B Ouocdepe», «O30HOBBI d3kpaH Ouocdepn»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3zota B mpupoe».

ObopynoBanue: MoJeNb-aNIINKaUs « TUIMUYHbIE OMOLIEHO3BI», TepOapuii
«PacturenbHbIe cooOIIECTBaY, Kouieknnn «brorenosy, «Bpeaurenn BaxkHeHIx
CCJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUICKIIUA pPacTeHUH u
KUBOTHBIX, MPHHAJICKAIINE K Pa3HbIM SKOJOTHYECKUM TpYIIaM OJHOTO BHUA,



Kpacnasa knura Poccuiickoii ®enepauuu, H300paK€HUs OXPaHIEMBIX BHJIOB
pPacTeHUN U )KUBOTHBIX.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalTCI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHS  OOYyYalONUMHUCA TPOTpaMM  CpPEIHEro OOIero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJBbTATDBI

B cTpyKkType JNMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUSA mpeameTa «buomorus»
BBIICJICHBI CIIEAYIONINE COCTABIISIONINE: OCO3HAHUE OOYJarONTUMUCS POCCUNCKON
rPaXJaHCKOM UACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOOINPE/ICNICHUI0, HajJu4yhe MOTHUBAlMM K  OOY4YEHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHUS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIOCOOHOCTH OOYYarOIUXCS PYKOBOJICTBOBATHCS B CBOCH
JIEATENPHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHWs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD JKU3HEHHBIE TJIAHBI.

JIndHOCTHBIE PE3ynbTATBI OCBOEHHUS NpeaMeTa «bHOIOorus» JOCTUTAKOTCA B
CAMHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAJIULIMOHHBIMU POCCHUMCKUMHU COLUOKYJIbTYPHBIMUA, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMHU
MOBEJACHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMNO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHs, PAa3BUTHSI BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHUS K 3aKOHY W IPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBaXKEHHUsI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcleIui0 U
TpaguUMsM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoir @enepauuu, Npupoae U
OKPYKaroUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy
JOJDKHBI OTPaXaTh TOTOBHOCTH M CITIOCOOHOCTH 00YJArOIINXCsI PYKOBOCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIHUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINECTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA M OMbITA JESATEIBHOCTH B MPOLECCE pean3ali OCHOBHBIX HaIPABJIEHUN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1)rpamaaHcKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIETrOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HAaHUE CBOUX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA ¥ IPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBbIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEKACHUSMU, KYJIbTYPHBIMHU LIEHHOCTSAMU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX ¥ HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUST K MHEHMIO OIMOHEHTOB TNpHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JIEATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUSA K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTH IIEpPE]
PonuHou, ropmoctu 3a CBOM Kpai, CBOO PoauHy, CBOM $S3bIK M KYyJIbTYpY,
MPOLLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACIEAUIO U MaMSTHUKAM MPUPO/IBI,
NOCTUXEHNAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHCKMX YUYEHBIX B CTAHOBJIEHHUE U
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HA4YEeHHs OHMOJOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO OOIIECTRA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POIUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPHUHATHS I[EHHOCTEM CEMEUMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILEHUE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIMIECTBEHHBIX OTHOIICHUI;



MOHMMAHHUE YMOIMOHATBHOTO BO3/ICHCTBUSI )KMBOM IPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 30POBbS U
IMOUMOHAIBHOIO 0J1ar0MOTyYHA:

MOHMMAHUE W peanu3anus 370poBOTo u Oe3omacHOro oOpa3a KHU3HU
(3mopoBO€  TUTaHWE, COOJIONCHWE TUTMEHWYECKHX TPaBWJI ©  HOPM,
cOaJIaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas (dusuyeckas
aKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIEHUS K
coOCTBEHHOMY (DPU3UUYECKOMY U MICUXUYECKOMY 3710POBBIO;

MOHMMAaHUE 1EHHOCTH TPaBUJ HWHJUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30macHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMINUX 37JOPOBBIO M KU3HU JIIO/ICH;

OCO3HAHUE TOCIEACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHmOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIECHHOCTH MacTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLUAIBHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITNIOJIHATH TaKYIO JI€SITEIbHOCTD;

WHTEPEC K pa3uuHbIM cdepam mpodhecCHOHATBHOU JeATEeIbHOCTH, YMEHUE
coBepuIaTh OCO3HaHHBIM BBIOOp Oyaymied mpodeccun U pearr30BBIBATH
cOOCTBEHHbBIE KU3HEHHbIE IJIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSXKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

HKOJIOTHYECKU I€JIECO00pa3HOE OTHONIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CyIeCTBOBAHMS;

MOBBIIICHUE YPOBHS JSKOJOTMYECKOM KyJNbTYphbl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB U OLEHKM WX BO3MOXHBIX IOCIEACTBUM JJid
OKPYXaroLEen Cpeabl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM W TMyTed uxX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUHU
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOONIOIb30BaHNEeM  (COONIOZICHNE  TIpaBWJ  TOBEACHUS B TPUPOJE,
HalpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHSI B HSKOCHUCTEMAax, OXpPaHy BHJIOB,
KOCUCTEM, OroCchephl);



AKTUBHOE  HENPHUATUE JICWCTBHM, NPUHOCIIIMX BpEd  OKPYKAKOLIEH
IPUPOJIHOM cpefie, YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJOTHUYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH AKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN IESITEIBHOCTH dKOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIECTBEHHOM MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE S3BIKOBOM M YWTATEIIbCKOM KYyJNbTYpbl KaK CpElCTBa
B3aMMO/JICHCTBUS MEXKY JIFOJbMH U MIO3HAHUS MUDA;

NOHMMaHUE crneuuuK OHONOTHMH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATILHOTO HAYYHOT'O MBIIUIEHUS, CO3AAaHUU IIEIOCTHOTO
IPEACTABICHHUST 00 OKpPYXAlOIEM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oO1ecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHuu MpodiieM
COXpPaHEHUS ITPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JAJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTh pPEecypcHble  MpoOJeMbl  pa3BUTHUS
4eJIOBEUECTBA, MOMCKA MyTeH BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
ofOecrieueHrs  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAaHUU B IENsIX
NOBBIIIEHUST OOIIEH KyJNbTYphl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTH, Kak
COCTAaBHOHM 4acTH (PyHKUMOHAJIBHON I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
IpU U3YYeHUH OUOJIOTUH;

IIOHMMAHHUE CYHIHOCTHM METOJAOB IO3HAHUS, UCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIONb30BaTh TMOJydyaeMble 3HAHUS JIs1 aHaiu3a u
O0OBACHEHUSI ABJICHUM OKPY’KAIOIIET0 MUpa U MPOUCXOIAIIUX B HEM H3MEHEHHU,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4HbIX (AKTOB WU
VMMEIOIIMXCS JAHHBIX C LEJbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISt
penieHust npooJieM B peajbHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HAaHHME ILIECHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYUIECTBIIATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCTh NHIANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHnI0, K AaKTHUBHOMY IIOJyYEHHIO HOBBIX 3HAHUI MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMmeTHble pe3yibTaThl OCBOCHMs ydyeOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIe IS (OPMHPOBAHUS MHUPOBO33PEHUS OOyYAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHSATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHUpa H CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrHUs, SIBJICHHUE, MPOliece,
cucTeMa, HayudHbIM (haKT, MPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIEJOBaHNE,  HaONIOJICHWE, U3MEpPEHHe,  OSKCIEPUMEHT U  JAPYTuXx),
yHUBEpCAIbHBIC Yy4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHEIC,

peryJSTUBHBIC), obecrieynBaroIIe dhopMupoBaHue (yHKITMOHATLHON
TPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTh
o0yJarmuxcs MCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKAE 3HAHWS W YHUBEpPCajdbHbIC y4YeOHBIC JCHCTBUS B
IIO3HABATEJIbHOU U COLMAIIBHON MTPAKTHUKE.

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHHSI MPOrPaMMbl CPEIHETO OOIIETO
00pa3oBaHMs TOKHBI OTPAXKATh:

OBJagenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEJIbHbIMHU
AeCTBUSIMM:

1)0a30Bble JJOruYecKue AeHCcTBHU:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aAKTyalU3UpoBaTh  MpolsieMmy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIMOJIb30BaTh IIPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIIIEHUS
(amanm3a, CHHTE3a, CpaBHEHMSI, Kilaccu(UKaIuu, 0000IIeH S ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE NMPU3HAKHU, YCTAHABIMBATH
CBS3U C JIPYTUMH MOHSATUSAMH);

ONpPEACIIATh LEIH ACATENbHOCTH, 3aJlaBas NapamMeTpbl W KPUTEPUHU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LICJISIMU;

WCITIOJIH30BaTh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PaKTOB U SBICHUN
KMBOW TIPUPO/IBIL;

CTPOUTH JIOTMYECKUE paCCYKIeHUs (MHIYKTUBHBIC, JI€IyKTUBHbBIC, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUSI B paccMaTPUBAEMbBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MIPUMEHSATh CXEMHO-MOJICJIbHBIE cpeacrTna TSt MPEICTABICHUS
CYILIECTBEHHBIX CBSI3€W M OTHOILICHUW B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a



Tak)K€  TMPOTUBOPEUMU  PA3HOTO  poOjAa,  BBISABICHHBIX B Pa3IMYHBIX
UH(OPMAITMOHHBIX ICTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOLIUXCS
MaTepHalbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUM JESTEbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJMHATH pabOTy B  YCIOBHSX  PeabHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pPa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2)0a30BbIe HCCJIeI0BaTEIbCKHE NeiiCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOUCKY METOJIOB PEIlICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

WCIIOJIB30BATh PA3IMYHBIE BHUIBI JACATEIBPHOCTA TO TIOJYYCHHUIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUI0 M TNPUMEHEHHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIC TIPU CO3TaHUH YICOHBIX M COIUATBLHBIX TPOCKTOB,;

dbopMHpOBaTh HAYYHBIA TUI MBIILIECHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METOJAAMM;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON
NEATETLHOCTH U KU3HCHHBIX CUTYaIHSX;

BBISIBJISITh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOJUTh apryMEeHThl AJii J0Ka3aTelbCTBa
CBOMX YTBEPXKACHUI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJE pEUICHUS 3a7aud pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB M CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPELy;

yYMEThb TMEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO 00JACTH
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, MpEJIarath OPUTHHAIBHBIE TOIXOJbI M PEUICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(OpMAIUU (TEKCTe yueOHOTO
nocoOusi, HAY4YHO-TIONMYJISIPHOM JIUTEparype, OHOJIOTMUECKUX CJIOBApAX U
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax JaHHbIX, B HTepHeTe), aHanM3upoBaTh



UH(OPMAITUIO PA3TUYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETPOTUBOPEUNBOCTH;

bopMyIHpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TOUCKE U
oTOOpe Omosiorndeckor MH(popMaruu, HEOOXOAUMOMN JJIsI BBIMOJHEHUST YUEOHBIX
3ajay;

npUOOpeTaTh OMBIT KCHOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPYy aKTHBHOTO HCIIOIB30BAHUS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H Ipyroe);

UCIIONIb30BaTh HAy4yHBIM S3BIK B KayecTBe CpeAcTBa Mmpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKue, (Qu3nyeckue u
MaTE€MaTUYECKUe 3HaKW W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NpeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pACclO3HABaHWSA W 3amUTHl  WH)OpMmaIuwy,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

Ogy1aieHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o6menue:

OCYIIECTBISTh KOMMYHHUKAITMHU BO BCeX c(pepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WJIM JIUCKYCCHUM MO CYHIECTBY OOCYX IaeMoil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBITIOJIHEHUS MpeiaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3UIMN JIPYTUX YYaCTHUKOB
JMajora WIH JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHUMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHSI KOH(MIMKTHBIX CHUTYalIUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPpPEeKTHOU popme popMyarpoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHaA JeSITeILHOCTD:

MOHUMATh M HCIOJIH30BAaTh MPEUMYIINECTBA KOMAHAHOW W WHIAMBUIYAJTLHON
paboThI MPH PEIICHUU OHMOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (POPM B3aMMOJIEHCTBUS NPU PelIeHUH Y4eOHOM 3a/1au;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUU € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH KaX/JI0T0 WieHa KOJIJICKTHBA;



IPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJAWHUPOBATh AEHUCTBUA NO €€ NOCTHKEHHIO: COCTAaBIISITh IUIAH JEWCTBH,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOH paboThI;

OLICHMBATb KAadeCTBO CBOEr0 BKJIAJAa M KaXJOr0 YYaCTHUMKAa KOMaHJIbI B
oO1IMi pe3ynbTaT no pa3paboTaHHBIM KPUTEPUSIM;

npeuiaratb HOBBIE IIPOEKTHI, OLEHWBATh HJEH C TO3MLHWHA HOBH3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPATETHYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHULIUATUBHBIM.

OBjaeHne YHUBEPCANbHBIMH PEeryJATHBHBIMU AeHCTBUSAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS JUIsl BBISIBICHUA MNpoOJIEM U UX
pELIEHUS B dKU3HEHHBIX U YU€OHBIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUI IIEJIeBble U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIKax [0 OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 3a7jaul B 00pa30BaTEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAH pEIIeHUs MpoOieMbl C  y4€ToM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOUTEHUIH;

JaBaTh OLICHKY HOBBIM CUTYaLUsM;

paciupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NPEANIOYTEHUN;

JieJ1aTh OCO3HAHHBINA BBHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHOoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IIHPOKOW 3pYIULUMU B
pa3HbBIX O0JIACTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B JCATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BJa/JIeTh  HaBBIKAMU  [O3HABATEIbHOM  peQuieKcuM  Kak  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX MIPOLIECCOB, HX PE3YNbTATOB U
OCHOBaHUM, UCIOJB30BaTh MPUEMBI pe(IeKCUU U1 OLEHKHU CHUTyalluH, BblOOpa
BEPHOT'O PEILLECHUS;

YMETh OLEHUBATh PHUCKH W CBOECBPEMEHHO IIPUHMMATh PELIECHUA IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeATEIbHOCTH;

3)npunsiTue cedsl U APYrux:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHThl JPYIMX IpU aHaIu3e pPe3yJbTaToB
NEeATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

ITpenmeTHble pe3ynabTaThl OocBoeHUsi nporpamMmbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeameta «buonorusny
HAy4YHbIE 3HAHMSI, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALNH U
IpeoOpa30BaHNIO 3HAHUM, BUIBl JEATEIBHOCTH MO MOJIYYEHUIO HOBOIO 3HaHUS U
OPUMEHEHHIO 3HAHUI B Pa3jMuYHBIX Y4E€OHBIX CUTyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTyallUsX, CBSA3aHHbIX C Ouosoruei. B mporpamme mnpenMerHble
pE3yJbTaThl IPEACTABIECHBI IO F01aM 00yUYEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUsI yuyeOHOro mpeamera «buonorus» ¢ 10
KJlacce I0JKHBI OTpaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUSl ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOI €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKIJIAJIE POCCUUCKHX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHMsI )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpBIBaTh COAEpKAHME OMOJIOIMUECKHX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIeCTB W TPEBpPAIICHUE
JHEPrUM), TOMEOCTa3 (CaMOpEryJsslus), YpPOBHEBAsI OpraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHUE (PETIPOIYKIHS ), HACIEACTBEHHOCTb, U3MEHUUBOCTh, POCT U
pa3BUTHUE;

YMEHHME H3JIaraTb OWOJIOTMYECKHE TEOpUU (KJIETOYHasA, XpOMOCOMHas,
MyTallMOHHAasl, ILEHTpaJibHasg JIOTMa MOJIEKYJIsIpHON Ouosorun), 3axousl (I
Mengens, T. Moprana, H. 1. BaBuiosa) u yuenus (o meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. W. BaBuiosa), onpenensite rpaHuULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHHE BJIaJIeTh METOJaMHU HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONMCAHUE JKMUBBIX CHCTEM, IMPOLIECCOB U SIBJIEHUMW, OpraHU3alys U IPOBEICHUE
OMOJIOTMUECKOTO  HDKCIIEPUMEHTa,  BBIIBI)KEHHWE  THIOTE3bl,  BBISABIICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJYYEHHBIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICISATH CYHIECTBEHHbIE MPU3HAKA BHPYCOB, KJIETOK MPOKApUOT U
JYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHA BEIIECTB U MPEBPAICHHUS SHEPIHH B KIETKe, (poTocuHTE3A,
IUTACTUYECKOT0 M SHEPreTHMYecKoro oOMeHa, XEMOCHMHTe3a, MHTO3a, MeHo3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHs, WHIUBUIAYaJIbHOTO pA3BUTHUS OpraHu3Ma
(oHTOTEHER);

yMEHUE TPUMEHSTH MOJy4YEeHHbIE 3HAHUS A OOBSICHEHUS OMOJIOTHYECKHX
IPOIIECCOB U SIBICHUH, JJIS MPUHATHUSA MPAKTUUECKUX PEIICHHUH B IOBCEIHEBHOM
KHU3HU C 1eJpl0 obecreyeHus Oe30M1acCHOCTH CBOEro 3/10pOBbS U 30POBbS
OKpY’KaIOIIMX JIFOJEH, COOJII0IEeHNsI HOPM I'PaMOTHOTO TIOBEICHHUS B OKPYKarOIIeH
IOPUPOAHON cpele, MOHMMaHHE HEOOXOIMMOCTH HCIHOJIb30BAHUSA JIOCTHKEHHIA
COBpEMEHHOM  Ouojormu ¥ OWMOTEXHONOTMH  JAJsS  paIOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHE 3aJadyd Ha MOHO- W
IUTUOPUIHOE CKpEIMBAaHME, CLEIJICHHOE HacJelIOBAaHUE, COCTaBISATH CXEMBI
MOHOTUOPUJIHOTO CKPEUIMBAHUA UIS TMPEJICKa3aHUsl HACIICAOBAaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBIMOJHATH J1a0OpAaTOpHBIE M MpaKTHYECKHEe pPaOOThI, COOII0IAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

yMEHUE KPUTUYECKH OLEHHBATb W HWHTEPHPETUPOBATH HH(POpMAIUIO
OMOJIOTUYECKOTO COJCpXaHMA, BKIIOYAIOIIYI0 IICEBIOHAYYHbIE 3HAHUSA U3
Pa3IMYHBIX UCTOYHHMKOB (CpeAcTBa MacCOBOW MH(OPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJOTHH,
MEAHUIIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOIICHHMS,
000011as 61oNornYecKyr0 HHPOPMALUIO U3 HECKOIBKHX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro mpeameta «buonorus» ¢ 11
KJlacce JOIKHBI OTPAXKaTh!

c(OpPMHUPOBAHHOCTh 3HAHUI O MECTE U PO OMOJOTMU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHMCKUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKA JIJIsl pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE DPaCKpbIBaTh COJEpkKaHWE OMOJOTMYECKUX TEPMHHOB U TIOHSITHIA
BUJ, MOMYJALNSA, TeHOPOH], SBOIIONHUS, ABMKYIIUE CHIIBI ((haKTOPBI) HBOJIOLUH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJOTHUECKHE (PaKTOPHI,



IKOCHUCTEMa, MPOAYIECHTHI, KOHCYMEHTBI, PEIyIEHThl, [eNH IMHTaHUs,
AKOJIOTHYECKas pamMua, Onoreonenos, onocdepa;

yMEHUE Wu3JaraTh OWOJOTUYECKHE TeopuH (dBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAash TEOPHsl DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoactBa K. M. Bbopa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteir aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepranckoro),
OTIPENIeNSITh TPAHUIIBI HX PUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OWMOJIOTUN: HAOIIOACHHUE U
ONHMCAaHNE JKUBBIX CHUCTEM, IMPOIIECCOB U SBJICHHM, OpPTaHMU3AIMs W TPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKIy HUCCIICAYEeMbIMU BEIUYMHAMH, OOBSICHEHUE IOy4YECHHBIX
pe3yJIbTaTOB, MCIIONB30BAHHBIX HAYYHBIX TOHSTHH, TEOPUH W 3aKOHOB, YMCHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKH CTPOCHHUS OHOJIOTHUYECKUX
OOBEKTOB: BHJOB, TMOMYJSIHUNA, NPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIEHO30B W  JKOCHUCTEM, OCOOEHHOCTHM TMPOIIECCOB: HACIEACTBEHHOMN
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JIEWCTBUSA DJKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MBI, TEpeHOca
BEIICCTB M TIOTOKAa DHEPIMH B JKOCHCTEMax, aHTPOINOTECHHBIX HM3MEHCHHHA B
IKOCHUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB M OHMOTCOXUMHYECKUX
ITUKIIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJIyYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHUYECKUX
NIPOIIECCOB W SIBJICHWM, /IS MPUHSATUS MPAKTUUECKUX PEIICHUH B TMOBCEIHEBHOM
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPY’KaIOIIHX JFO/IeH, COOIIOIEHHSI HOPM IPAMOTHOTO TIOBEJICHHS B OKPY>KaIOIICH
NPUPOAHON cpelle, MOHMMAaHWE HEOOXOIUMOCTH WCIOJIb30BAHUS JIOCTHIKCHHIA
COBPEMEHHOW OMOJIOTHH /ISl PAlIMOHAIBHOTO TIPUPOIOTIOIH30BAHMS;

YMEHHE pelIaTh dJeMEHTapHbIe OMOJIOTHMYECKHEe 3a7aud, COCTABIIATH CXEMBI
MEepPEeHOCca BEIIECTB U IHEPTUU B IKOCUCTEMAaX (L€ MUTAHUS);

yMEHUE BBHINONHATH Ja0OpaTOPHBIE W MPAKTHYECKHE pPadOThI, COOIIOAATH
npaBuiia npu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAIONIYIO IICEBIIOHAYYHBIC 3HAHUA W3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MacCOBOW MH(OPMAILINHU, HAYIHO-TIOMYIISIPHBIE
MaTepuaibl),  pacCMaTpUBaTh  JIOOAJIbHBIE  JKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast OMONIOTHUYECKYI0 HHPOPMAIUIO U3 HECKOJBKHX HUCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3iaeoB U TeM nudposBbie
Ne i/ P Kontpoabnbie  IIpakTnueckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTIA fak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
p 1 https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB ¥ CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
P https://m.edsoo.ru/7f41¢292
Bbu6mmoreka [JOK
4 FKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXkeHUE 1 THAVBUYAJIBbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUUBOCTh 2 15 bubmnorexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuusi oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOIOTHU https://m.edsoo.ru/7f41¢292
Bbu6mmoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KosnyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB U TeM uudposbie
Ne n/m P Kourpoabnsie IIpakruueckue (itcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
I IBOIIOLHOHHAS GHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnnorexa HOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 Oprauusmel ¥ OK aromas cpena 5 1 bubmmorexa LOK
p PyKarotl pe https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo00111ecTBa ¥ HKOJIOTHUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/ T4 cc74
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5







HOYPOYHOE IINTAHUPOBAHMUE
10 KVIACC

Ne
n/
n

Tema ypoka

KosanuyecTBO 4acoB

Bcer KoHTpoJbHbI
0 e padoThbl

IIpakTHyecku
e paboThI

Jara
U3y4YeHH
|

JJeKTPOHHBbIE HU(PPOBBbIE 00pa3oBaTeIbHbIE
pecypcsbl

buosnorus B
CHCTEME HayK

bubmuoreka [IOK
https://m.edso0.ru/863e6122https://m.edsoo.ru/863e63
2a

Metoap! mo3HaHus
JKUBOU ITPUPOLBL.
[IpakTrueckas
pabota Ne 1
«Hcnonap30oBaHue
Ppa3IMYHBIX
METOJIOB MPU
M3y4YECHUU
OMOJIOTMYECKHX
00BEKTOBY

0.5

but6mmoreka [IOK https://m.edsoo.ru/863e¢6122

buonornueckne
CHCTEMBEI,
MIPOIIECCHI U UX
H3y4deHue

but6mmoreka [IOK https://m.edso0o.ru/863e¢6564

XuMHuecKui
COCTaB KJICTKH.
Bomaun
MUHEPAIbHBIE COJIU

but6mmoreka [IOK https://m.edsoo.ru/863e674¢

benku. CocraB u
CTpOCHHE OEITKOB

bubnmoreka [{OK https://m.edsoo.ru/863e6b72




DepMeHTBI —
OHoJoruvecKue
KaTaJIu3aTOpBl.
JlaGopaTopHas
pabota Ne 1
«M3yuenue
KaTaJIUTUYECKON
AKTUBHOCTHU
¢bepmeHTOB (Ha
pUMepe aMIIIa3bl
WJTM KaTajasbl)»

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e6b72

VYrieBoasl.
JInnmn el

bubnmoreka [{OK https://m.edsoo.ru/863¢6870

Hykneunosblie
KuciaoTel. ATD

but6mmoreka IIOK https://m.edsoo.ru/863e6d5¢c

Hcropus u meToapl
M3YUYEHUS KIETKHU.
Knerounas teopus

but6mmoreka [IOK https://m.edsoo.ru/863e6¢88

10

KieTka xak
EeJIOCTHAY KUBAs
cucremMa

11

Crpoenue
3YKAPHUOTHYECKON
KIICTKH.
Jlaboparopnas
pabota Ne 2
«3yuenne
CTPOEHHS KJIETOK
pacTeHui,

0.5

but6mmoreka [JOK
https://m.edso00.ru/863e6ff0https://m.eds00.ru/863e¢716
c




KUBOTHBIX, TPUOOB
1 OakTepuit o
MHKPOCKOTIOM Ha
TOTOBBIX
MHKpOTIperapaTax
U MX OITUCAHUE

12

OOMEeH BelEeCTB
I MeTaboIN3M

but6mmoreka [IOK https://m.edsoo.ru/863e766¢

13

dotocuHTes.
XeMOCHHTE3

bubnmoreka [{OK https://m.edsoo.ru/863¢7c¢98

14

OHepreTU4ecKuil
oOMeH

but6mmoreka [IOK https://m.edsoo.ru/863e7aae

15

KusHeHHbI UK
kneTku. [lenenue
KJIeTKH. MuTo3.
JlaGopaTopHas
pabota Ne 3
«Habmronenue
MHTO3a B KJIETKaX
KOHYHKA KOPEIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

0.5

bubmuoreka IIOK https://m.edsoo.ru/863e7dc4

16

Buocunres 6emnka.
Peakius
MaTPUYHOTO
CHUHTE3a

bubnmoreka [{OK https://m.edsoo.ru/863e796¢

17

Tpancnsauus —
onocuHTe3 OeKa

bubmmoreka [{OK https://m.edsoo.ru/863e796¢

18

HexieTounrie

but6mmoreka LIOK https://m.edsoo.ru/863¢7540




(bopMBI KU3HU —
BUPYCHI

19

Dopmsbl
Pa3MHOXKEHHUS
OpraHu3MoOB

but6mmoreka [JOK
https://m.edso0.ru/863e¢81b6https://m.edsoo.ru/863e83
le

20

Meiios

but6mmoreka LIOK https://m.edsoo.ru/863¢e7f4a

21

OO0pazoBanue u
pa3BUTHE MOJIOBBIX
KJIETOK.
O11010TBOpPEHHE.
JlaGopaTopHas
paborta Ne 4
«M3yuenue
CTPOEHHS TTOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax

0.5

but6mmoreka [IOK https://m.edsoo.ru/863e81b6

22

NunuBunyansHOe
pa3BuTue
OpraHU3MOB

bubmuoreka ITOK https://m.edsoo.ru/863e8436

23

I'eneTuka — Hayka
0
HACJIEACTBEHHOCTH
U U3MCHYHNBOCTU

but6mmoreka [IOK https://m.edsoo.ru/863e8612

24

3aKOHOMEPHOCTH
HaCJIeJIOBAHUSI
MIPU3HAKOB.
Monorubpuaaoe
CKpELIUBaHUE

but6mmoreka [IOK https://m.edsoo.ru/863e8878

25

Jurnbpumnoe

but6mmoreka [IOK https://m.edsoo.ru/863e89a4




CKpelIUBaHUE.
3aKoH
HE3aBUCHUMOTO
HacJeq0BaHUs
MIPU3HAKOB

26

Cuennennoe
HacJIeJOBaHHe
MIPU3HAKOB.
JlaGopaTopHas
pabota Ne 5
«M3yuenue
pe3yabTaToB
MOHOTUOPHUIHOTO U
TUTHOPHUIHOTO
CKpEIIMBAaHUS Y
Jp0o30¢ Ul HA
TOTOBBIX
MUKpOTpenaparax»

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e8c60

27

I"'eneTnka noma.
Hacnenosanue
MPU3HAKOB,
CICIUICHHBIX C
TOJIOM

but6mmoreka [IOK https://m.edsoo.ru/863e8c¢60

28

M3MeHYHUBOCTb.
Henacnencrsennas
M3MEHUYHBOCTD.
JlaGopaTopHas
pabota Ne 6.
Hsyuenne

0.5

but6mmoreka IIOK https://m.edsoo.ru/863e8efe




MOIU(DUKAITHOHHOM
W3MEHYNBOCTH,
MIOCTPOECHUE
BApHUAIMOHHOTO
panau
BApUALMOHHOMN
KpHUBOW»

29

Hacnencrsennasa
U3MEHYUBOCTb.
JlaGopaTopHas
pabora Ne 7.
«AHanu3z myTtamui
y Ipo30(HIIEI HA
TOTOBBIX
MUKpOTpenaparax»

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e8efe

30

I'eHeTHKa yenoBeka

bubnmoreka [{OK https://m.edsoo.ru/863e8d78

31

PesepBHBIit ypoK.
O0001enue mo
TeEME
«HacnencrseHHocTt
b U UBSMCHYHNBOCTH
OpPTraHU3MOBY

32

Cerexius Kak
HayKa 1 TPoIiecc

but6mmoreka LIOK https://m.edsoo.ru/863¢9214

33

Metonn! u
JIOCTHOKEHHUS
CeJIEKIIUU
pacteHuii u
JKMBOTHBIX

but6mmoreka [IOK https://m.edsoo.ru/863¢9214




34

buorexnomorusa
Kak OTpacib
MPOU3BOACTBA

but6mmoreka [IOK https://m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO
YACOB I1O0
[NPOT'PAMME

34




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbBIE
Ne Hara uudgposbie
n/n Tema ypoxa Bceero Konrpoanueie  TlpaxTuteckue u3yuyeHusi oOpa3oBaTesibHbIE
padoTsbI padoThbI
pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3YUECHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
) Hcrtopus pa3BuTus IpeacTaBIeHUN 1 bu6muorexa [JOK
00 3BOIIOLIUH https://m.eds00.ru/863e¢9570
but6mmorekxa [JOK
3 MuipoosomoLHs ! https://m.edsoo.ru/863e9¢cle
[Tomymsimus Kak lIeMeHTapHast
€IMHUIIAa BUJA U SBOJIOIIH.
4 Jlaboparopnast pabota Ne 1 1 0.5 Bubmorexa HOK
https://m.eds00.ru/863e99¢c6
«CpaBHEHHE BUJIOB T10
MOp(}OTOrHIeCKOMY KPUTEPHIO)
5 JIBrOKyIIHe CUITbI (3JIEMEHTapHBIC | bu6nuorexa [JOK
(haKTOpHI) SBOTIOLUH https://m.edsoo.ru/863e9da4
. bubmmoreka [JOK
6 EcrecTBennblit 0TOOp U €10 hOpMBI 1 hitps+//m.edsoo.rw/863¢9ed0
Pe3ynbTaThl 3BOMIOLMY:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BH1000paszoBanue. JlaboparopHas | 0.5 bu6muorexa [JOK
pabota Ne 2 «Omnrcanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIIEHOTO XapaKTepay»
g Hamnpasnenus u nytu | bubmmoreka [JOK

MaKpO3BOJIHOIHNN

https://m.edso0.ru/863e9cle




HeoOpatumocTs 3BoOIONINN

Hcrtopust xu3Hn Ha 3emiie U1 METObI

10 .
e€ u3y4eHus
1 ['unoTte3sl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3eMIie 1o 3pam U bubmmoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbl 3BOITIOIUU
PacCTUTENBHOTO U )KUBOTHOT'O MHpA.
13 [TpakTuyeckas padora Ne 1 0.5 bu6nuorexa [IOK
«M3ydyeHne UCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIUSIX »
14 CoBpeMeHHas cuctema bu6muorexa [JOK
OpraHr4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeTIOBEKA (AHTPOIIOTeHE?) bubamorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBroxymue cuitbl (paxTops) bu6nuorexa [JOK
aHTPOTMOTEHE3a https://m.edsoo.ru/863cad44
17 OcCHOBHBIE CTaJIUU IBOJIOLUN
YeloBeKa
13 UYenoseyeckue pacsl U NPUPOIHBIE bu6muorexa [JOK
aJanTaluuu 4YeJ0BeKa https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O600611eHIE IO
19 Teme «BO3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3eMJie»
20 DKOJIOTHsI KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubnuorexa [JOK




(baxTopsl

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

AOGuoTtndeckue (HakTophl.
Jlaboparopnas pabota Ne 3.
«Mopdodosnorudeckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHMi U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusgnue cBeta Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa
bubmuorexa [IOK
23 Bromieciue paxTopet https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTePUCTUKU
nonyssiun. [Ipakruyeckas pabora
24 Ne 2 «IToacuéT IIoTHOCTHU 0.5
MOMYJISIIIUM pa3HbIX BUJOB
pacTeHui»
25 Coo0riecTBa OpraHu3MOB — bubnmoreka [JOK
OHMOIICHO3 https://m.edsoo.ru/863eb46a
2 DKOJIOTUYECKHE CUCTEMBI bubmuoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTUYECKHE MUPAMUBI. buGnuorexa LIOK
. https://m.edsoo.ru/863eb5fa
CgoiictBa 3xocuctem. Cykieccust
28 [Ipupoaubie 3KOCHCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubmmoreka [JOK
JKOCHCTEMA 3eMIIN https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bu6muorexa [JOK

o6uocdepsl

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




32 YenoeuecTBO B Onochepe 3eminn 1
13 CocyuiecTBOBaHHE TPUPOJIBI U | bu6nuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001ICHIE TEMBI
34 «Co0011ecTBa M DKOJIOTMUECKHE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOIT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /ITox
pen. [laceunuka B.B., Akunonepnoe o6mectBo «M3narensctBo «IIpocBemienue
* buosnorwus, 11 knacc/ [laceunnk B.B., Kamenckuit A.A., PyomioB A.M. u apyrue
/Tlox pen. Ilaceunnka B.B., Akimonepnoe obmiectBo «M31aTenbeTBoO

«IIpocsemieHue»

METOAUYECKUE MATEPUAJIBI J1JISA YYUTEJIA
Koznosa T.A., Kyumenko B.C. CnpaBounsie mocobus B popmyiax u Tabaumax
(6-11 kmacc). Ilpenmet buonorus. / U3marensctBo JIPODA, xopmoparus

"Poccuiickuit yueonuk", 2019 -240 c.

[Taceunuk B. B. buonorus. 10—11 knaccel. ba3zoBeiii ypoBens. [loypounbie
pa3paboTku.: yueb. mocodbue 1y odeoOpa3zoBar. opranusanmii / B. B.
[Taceunux, I'. I'. IlIBernoB, T. M. EbumoBa. — 2-e uzn., ctep. — Mockga :

[Ipocsemenune, 2023. — 230 c. — (JIuHMS XKU3HM).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



bubmmoTeka nmudpoBoro oOpazoBaTeTLHOTO KOHTEHTA [ DIEKTPOHHBIN pecypc]
https://urok.apkpro.ru/

Poccuiickast anekTpoHHas 1mkoia [3aekTpoHHbii pecype] https://resh.edu.ru/






