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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mporpammbl MO OHOJOTHMU TEOPETUYECKYID OCHOBY IS
onpeneraeHus] MOAX00B K (POPMUPOBAHUIO COJIEPKAHUS YU4EOHOrO MpeaMeTa
«buonorus» cocraBuiaM: KoHuentyanbHble mosioxkeHus DIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€, COAepX aHus, pe3yJbTaTOB OOy4YeHUs H
TpeOOBAHMI K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, ITOJOXKEHUS 00 OOMIUX IEIIX
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSSHHUE CHCTEMBI CPEIHEro
obOmero obOpa3oBanusi B Poccuiickoit ®Denepanuu, a TakKe TOJOXKECHHUSI O
cnenuduke Ononoruu, e€ 3HaYCHUU B MIO3HAHUY KUBOW MPUPOJBI U 00ECTICUeHUN
CYILIECTBOBAHMS YesioBeuecKoro oomiecTBa. CoriacHO Ha3BaHHBIM IOJOKEHUSIM,
omnpe/iereHbl OCHOBHBIE (DYHKIIMHM MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu nMaéT TPEACTAaBICHHE O IeNIax, 00 oOmen
cTparerud OOy4YeHHs, BOCIMUTAHUS M Pa3BUTHS OOYYaIOIMIUXCS CPEJICTBAMU
yueOHoro mnpeamera «buonorus», omnpenenser o00sA3aTeNbHOE MPEAMETHOE
colepKaHUE, €ro CTPYKTYpy, paclpeielieHue T0 pas3feiaM ¢u  TeMam,
PEKOMEHTyeMYIO TMOCJIEeI0BATeIFHOCTh U3YyUEHUs yU4eOHOTO Marepuana ¢ y4eToM
MEXIPEIMETHBIX W BHYTPHIIPSIMETHBIX CBS3€H, JIOTUKHM 00pa30BaTEIILHOTO
poliecca, BO3PAaCTHBIX 0COOEHHOCTEN 00y4arOMIMXCH.

B nporpamme 1o OuOJOTMM TakKe YUYUTBHIBAIOTCA TpeOOBaHHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEeJIMETHBIM W TPEIMETHBIM pe3yJibTaTam
oOyueHusi B (QOPMHPOBAHUU OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIIHLHOM
NEeATeIbHOCTH/YUeOHBIX JIEUCTBUH OOYYaIOIIUXCSd IO OCBOCHHUIO COJICPKaHMS
O1OoJI0rM4YecKoro 00pa3oBaHusl.

B nporpamme mo 6uonorum (10—11 kimaccel, 6a30BbI YPOBEHB) peaii30BaH
OPUHIMI TMPEEMCTBEHHOCTH B M3y4YEHHM OMOJIOrMM, Onarojaps d4emy B Hel
IPOCMATPUBAETCS HAMpPaBICHHOCTb HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMHUpOBAaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IEHHOCTHBIX
OpHEHTAINHA JTUYHOCTH, IKOJOTHUECKOTO MBIIUICHHUS, TTPEACTABIICHUNA O 3JI0POBOM
oOpaze KM3HU U OEpPEKHBIM OTHOILICHHEM K OKpY Kalollled NpUpPOIHON cpele.
[TorToMy Hapsiny ¢ M3ydeHHEM OOIIEeONOTIOrMYECKUX TEOPUid, a TaKKe 3HAHWUU O
CTPOEHUU KUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOLIECCOB B IpOrpamMme Mo OWOJOTMU YJEI€HO BHUMAaHHE MCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKU3HU IS PEIICHUS MPUKIATHBIX 3a71a4, B
TOM 4YHCJe: TPO(UIAKTUKA HACJIEICTBEHHBIX 3a00JIeBaHUI YelIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
LEeJIeCO00pa3HOro IMOBEAEHUS B OKPYXKAIOMIEH MNPUPOJHON cpeae, aHalIu3a
BIUSHUS XO3SWCTBCHHOW JCATEIBHOCTH YEJIOBEKAa Ha COCTOSHUE MPHUPOIHBIX U
UCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAIIPABICHHOCTH
ydeOHOoro npeamMera «bruonorus» MpoauKTOBaAaHO HEOOXOIUMOCTBIO 0OCCIICUSHUS



YCJIOBUM JUIsl PEIICHUS] OJJTHOM M3 aKTyaJbHbIX 3aJlay IIKOJBbHOTO OMOJIOTrHYECKOTO
oOpa3zoBaHMs, KOTOpasi TpeAnoiaraer QopMUpoBaHHUE y  OOydaromUXcs
CIIOCOOHOCTH a/IaliTUPOBATHCA K M3MEHEHHMSIM JIHMHAMUYHO pPa3BUBAIOILIEIOCs
COBPEMEHHOT'0 MUDA.

buonorus Ha ypoBHE cpeaHero oO0mero oOpa3oBaHUs 3aHUMAET BAXHOE
mecto. OHa obecrnieunBaeT (HOPMHUPOBAHUE Yy OOYYAIOIIUXCS MPEIACTABICHHUN O
HAy4YHOW KapTUHE MHpA, paciupseT U 0000maeT 3HaHUA O JKUBOW HpHpoe, e
OTJINYMUTENIBHBIX NPU3HAKAX — YPOBHEBOM OPraHU3alMyd W D3BOJIOLMUH, CO3MAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKUBOM  TPUPOABI,  (HOpPMHUPOBAHHUS
(GYHKIHMOHATBHOM T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOTO W 0Oe3omacHoro oOpasa
KHU3HHU, SKOJOTHUYECKOr0 MBIIUIEHHUS, IIEHHOCTHOT'O OTHOILIEHUS K JKUBOM MPUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JJI PEIICHUS] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeJAHEro  oOmiero  oOpa3oBaHUs,  COLMAIU3AIMU
oOyuatomuxcs. M3yuenune 6uonoruu odecrneynBaeT yciaoBUs i (GOPMUPOBAHUS
WHTEJUICKTYaJIbHBIX, KOMMYHHUKAIIHOHHBIX ¥ HWH()OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HHTErpalydyd OMOJOTUYECKHX 3HAHUMA C
PEACTABICHUSIMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3zBaHHbIEe MOJOKEHUS O MpeJHA3HAYEHUU Y4eOHOro IpeaMmeTa
«buonorus» cocraBWJIM OCHOBY [UIsl OINpEIENEHHs MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €ro COJEpKaHMs, NPEICTAaBICHHOIO B MpPOrpaMMe IO
OMOJIOTHH.

Otb60p conepxkanusi yueOHoro npeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIHUI KyJIbTYpOCOOOPA3HOrO MOAXO/Aa, B COOTBETCTBHH C
KOTOPBIM OOYyYaloluecs: OJDKHBI OCBOWTH 3HAHUS W YMEHHWS, 3HAYUMBIC IS
dbopMupoBanus oOIIEH KyJIbTYypbl, ONpPEACIAIONINE aJeKBATHOE TOBEJICHHE
YelioBeKa B OKpYXKaloIlel MPUpOAHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U OpakTU4YecKou aesrenbHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COCPKAHUs, KOTOPBIE CIIyKaT OCHOBOU it (hOpMHUPOBAHUS
MPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa U
[EHHOCTHBIX  OPHUEHTALUSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3aL[UH
OMOJIOTMYECKOT0 00pa30BaHMUs.

CTpyKTypUpOBaHUE COJEpKaHHUS y4yeOHOTrO Marepuaja B MpOrpaMMme Mo
OMOJIOTMM OCYIIECTBIEHO C YYETOM MPHOPUTETHOIO 3HAUEHUS 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTAX JKUBOM NMPUPOABL, O €€ ypOBHEBOM OpraHU3aluu U
ABOJIIOLMHU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CJIEYIOUIUE COJIepKaTeNbHble JIMHUU: «buonorus kak Hayka. Metozsl
HAay4HOTO Mo3HaHus», «KieTka kak Owomormyeckas cuctemay, «OpraHu3Mm Kak



ouosiormyeckas cucrema», «CucreMa M MHOrooOpasue OpPraHHMYECKOrO MHUPay,
«IBOJTIOIUSA KUBOW TTPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHY.

Iens u3yuenus yuyeOHoro npeamera «buomorus» Ha 6a30BOM ypoBHE —
OBJIaJICHUE OOYydYaIOIUMHKCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHATBEHOMN
OpraHu3allid >KUBBIX CHUCTEM pa3HOTO paHra © MNpUOOpEeTEeHHE YMEHUMH
UCIOJI30BaTh 3TH 3HAHUA JUIsl TPAMOTHBIX JEMCTBUI B OTHOLIEHUH OOBEKTOB
KUBOU TPUPOJIBI M PEIICHUS PA3IMYHBIX KU3ZHEHHBIX MPOOIIEM.

JlocTuxeHue 1enu uzydeHust yuyeobHoro npeamera «buonorus» Ha 6a3oBoM
ypPOBHE 00€CIIEYMBAETCS PEIICHUEM CIIETYIONIMX 3a/1ay:

OCBOEHHE OOYYalOIMMHCS CHUCTEMbl 3HAHUN O OMOJIOTHYECKHX TEOpHUsIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIaX, CIyKalluX OCHOBOM
st OPMHUPOBAHUS TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJ[aX HAy4YHOrO MO3HAHMS, CTPOCHUH, MHOTOO0pa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3ALNUH, BBIJAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHrue Yy OOYy4YarOIIMXCS MO3HABATEIbHbBIX, WHTEIUIEKTYaIbHBIX H
TBOPYECKUX CHOCOOHOCTENW B MpOIECCe aHaM3a JAHHBIX O MyTSAX pPa3BUTHS B
OMOJIOTUM HAayYHBIX B3TJSJ0B, MJIEH U TMOAXOAOB K M3YUYEHHIO YKUBBIX CHCTEM
Pa3HOT0 YpOBHS OpraHu3allvy;

CTAHOBJIEHHE Yy oOOydvaromuxcsi oOwed KyJIbTypbl, (PYHKIMOHAIBHOU
rPaMOTHOCTH, Pa3BUTUE YMEHHUUN OOBSICHATH M OLICHUBATDH SBJICHUSI OKPYKAIOIIETO
MHpa JKMBOW MPUPOABI HA OCHOBAHMU 3HAHUW U OIBITA, IOJYYEHHBIX IMIPH
W3YUYCHUH OMOJIOTHH;

dbopmupoBaHue y OOy4YarOIIUMXCS YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHUUW B TMPAKTUYECKOM MESITEIBbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOIOTU;

BOCIIUTaHUE YOEXKJIEHHOCTH B BO3MOXHOCTH IO3HAHUS YEIOBEKOM 3>KHUBOM
IPUPOJIbl, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUS K HEW, COOTIOICHUS DTHUYECKUX
HOPM IpU IPOBEICHUH OMOJIOTMYECKUX UCCIEA0OBaHMIA;

OCO3HaHUE IIEHHOCTH OWOJOTUYECKUX 3HAHWM JJIs TOBBIIICHUS YpPOBHSA
AKOJIOTUYECKON KYIbTYPHI, ISl (JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHUS,

NPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUI B TOBCEIHEBHOM KU3HU JIJISI
OIIEHKH TIOCJICICTBUN CBOEH NEATEIIbHOCTH MO OTHOIICHHIO K OKPYXAIOIIEeH cpejie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME U COOJtOJIeHHEe Mep MPOPUIAKTUKH
3a001eBaHUH.

B cucreme cpegnero oOmiero oOpazoBanHusi «buojorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00S3aTENIbHBIM YUYE€OHBIM IMPEIMETOM, BXOASIIUM B
COCTaB MpeaMeTHOM o0acTi «EcTecTBeHHO-HAYyYHbBIE TTPEIMETHD.



JI1s u3ydenus: 6MoJIoruy Ha 0a30BOM ypOBHE CpeHEro o0Iiero oopa3oBaHus
otBoauTcs 68 vacos: B 10 kmacce — 34 gaca (1 yac B Heaemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COIEPKAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (puiiocodueil, STUKON, SCTETUKON U TPABOM.
Ponr Ouonormm B (QopMUpOBaHMM COBPEMEHHON HAy4YHOW KapTUHBI MHpA.
Cucrema OMONIOTMYECKUX HAYK.

MeTo/b1 TIO3HAHUS KUBOM MPUPOBI (HAOI0ICHUE, SKCIIEPUMEHT, OIUCAHUE,
U3MepeHue, KilacCu(pUKAIMs, MOJETUPOBaHUE, CTaTHUCTHYecKass o00padoTka
JTAHHBIX ).

JemoHcTpanun:

[Toptpersi: Y. lapsun, I'. Mennens, H. K. Konsios, Ix. Yorcon u ®@. Kpuk.

Tabmuiel 1 cxembl: «MeTo/ bl MO3HAHMS KUBOW TTPUPOJIBD».

JlabopaTopHble U NpaKTHYECKHUE PA0OTHI:

[IpakTuueckas pabora No 1. «Mcmosnb3oBaHWe pPa3IUYHBIX METOJIOB IpHU
U3Y4YEHUU OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U UX OPraHU3aLMs.

Xusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTianane
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. Y POBHH OpraHU3allud OUOCUCTEM:
MOJIEKYJISIDHBIM, KIJIETOYHBIA, TKAaHEBbIA, OPraHU3MEHHBIM, MNOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0eHOTUYECKH ), OMoChepHBIil.

JdeMoHcTpanuu:

Tabnuibl u cxembl: « OCHOBHBIE TTPU3HAKH JKU3HUY, «YPOBHU OpraHU3AINH
YKUBOW IPUPOIBD.

O6opynoBanue: mojaesb Mojekyibl JJHK.

Tema 3. XumMHu4eCKuii COCTAB M CTPOCHUE KJICTKH.

XHUMUYECKUI COCTaB KIETKU. XHUMHUYECKHE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. Boa 1 MuHepaibHbIe BEIlleCTBa.

OyHKIIMM BOALI M MHUHEpPAJIbHBIX BeHIECTB B KieTke. [logaepkanue
OCMOTHYECKOT0o OanaHca.

benku. CoctaB u crpoeHue 0O€IKOB. AMHUHOKUCIOTHI — MOHOMEPBI OEJKOB.
He3amenuMble 1 3aMEHUMbIE aMUHOKHUCIOTHl. AMUHOKUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYphl O€IKOBOM MOJIEKYJbl (TI€pBUYHAs, BTOPUYHAs, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEKOB.



®depmeHTHl — Ouosiormdyeckue Karanmu3artopel. CrpoeHue (depMeHTa:
aKTUBHBIA 1EHTp, cyOctpatHas cnenuduyHocts. Kodepmentsl. Butamunsbl.
OTnnuus GpepMEHTOB OT HEOPTAaHUUYECKUX KaTaIU3aTOPOB.

YraeBoael: MoOHOcaxapuabl (TIIFOKO3a, pubo3a HW  JIE30KCHPH003a),
nucaxapuipl  (caxaposa, JlakTo3a) W Tmojucaxapuabl  (Kpaxmall, TJIMKOIEH,
1eJUII0I103a). bruonornyeckue QyHKIIUU yTiIeBOIOB.

Jlunuasl:  Tpurmuuepuasl, docdonunuabl, crepounbl. [ uapodumsHO-
ruapodoOHble  cBoiicTBAa. buomornueckue QyHkmuu gunugoB. CpaBHEHUE
yTJI€BOAO0B, OEJIKOB U JMIUA0B KaK MCTOYHUKOB SHEPTUU.

Hykneunoseie xucnore: JIHK wu PHK. Hyxneoruasr — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkmuu JIHK. Ctpoenne u ¢ynkiuun PHK.
Buast PHK. AT®: crpoenue u GyHKITHN.

[utomorus — Hayka o kinetke. Kinetounast teopusi — npuMep B3auMOJEHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUU. MeTO/bl U3YUEHUS KIICTKH.

Kierka xak wnenoctHas xuBas cucrema. OOmmMe NpPU3HAKH — KIIETOK:
3aMKHyTasi HapyxHas MeMOpana, monekynbl JIHK kak renernueckuid ammapar,
cucTeMa cuHTe3a Oenka.

Tunsl KIETOK: »yKapuoTHuUeckas M mpokapuotudeckas. OcCOOEHHOCTH
CTpOEHHUs TpoKapuoTuueckon kietku. Kimerounas crenka Oakrepuit. CtpoeHwue
3YKaApPUOTUYECKON KIETKH. (OCHOBHBIE OTJIWYUS PACTUTEIBbHOW, >XUBOTHOW U
IrpUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOUYHAsl CTEHKA, TJIMKOKAIUKC, UX
¢bynknuu. [Tnazmarudeckas meMOpana, e€ cBoiicTBa u ¢pyHKimu. [{uToriasma u eé
opranouibl. OpHomeMOpaHHble opraHouabl kierku: OIIC, ammapar ['onbmxw,
au30CcOMBI.  [1oyaBTOHOMHBIE OPraHOWIbl KIETKA: MUTOXOHJIPUU, IUIACTHUJIBL.
[TpoucxoxaeHne MHUTOXOHIpPUN M 1acTun. Buael mmactua. HememOpanHbIe
OpraHoubl KIETKUA: PHUOOCOMBI, KJIETOYHBINH IIEHTp, IICHTPUOIHU, PECHUYKH,
KryTUKA. OyHKIIMU OPraHOWI0B KJIETKU. BKIIFOUeHUSI.

SAnpo — perynaropHsiidi 1eHTp KieTku. CTpoeHue sjpa: siiepHas o00JI0YKa,
KAapHOIlUIa3Ma, XpPOMATUH, SAAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BEIIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIsann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel:  «PacripeneneHue XMMHUYECKMX JJIEMEHTOB B HEKHBOU
npupone», «PacnpeneneHne XuMHYECKUX DJIEMEHTOB B KUBOU MTPUPOJAEH.

Tabmuubl u cxemsl: «llepuonuueckas Tabmuna XUMHUYECKUX DIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJbI», «bruocuHTes 6enkay, « CTpoeHrnEe MOJIEKYJIbI OeIKay,
«Ctpoenue pepmenta», «Hyknennossle kucnotel. JHK», «Ctpoenue mMoiieKyJbl



AT®», «CtpoeHne 3yKapuOTUYECKON KIETKN», «CTpOEHHE KUBOTHOU KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpPOCHHE MNPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue s7ipa KICTKU», «YTIEBOJbDY, «JIMIHIB».

OO0opyioBaHME: CBETOBOM MHMKPOCKOI, OOOpYyIOBaHUE JJisl TMPOBEICHUS
HaOIIOJICHU, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYECKHUE PA0OTHI:

Jlabopatopuass pabora Ne 1. «M3yueHume KaTaJIUTUYECKOH aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMUJIa3bl WU KaTaia3bl)y.

Jlabopatopnas pabora Ne 2. «M3yueHue CTpOeHHs KIETOK pPAaCTCHH,
KUBOTHBIX W OaKTEepHil MOJI MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpemnaparax u MX
OTHCaHUE.

Tema 4. 7Ku3HeaesiTeJIbHOCTh KIETKH.

OOmeH BemecTs, Wik MeTaboIn3M. AcCUMUIIAIUS (TUTACTUYECKUM OOMEH) |
JTUCCUMUJISTUS (QHEPTeTHUEeCKUil OOMEH) — JBE CTOPOHBI €IUHOTO MpoIlecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHS! BEIIECTB M JHEPIUM B TOHUMAaHHUU
MeTadoIu3ma.

Tunel oOMeHa BemecTB: aBTOTpOPHBIA U reTepoTpodubiid. Poibs dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN IHEPTUN B KIIETKE.

®ortocunte3. CeroBas u TemHoBas (a3pl (QorocuHTe3a. Peakuuu
dboTocunTeza. DPphekTuBHOCTh (HOTOCHMHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emuie. BiausiHue ycioBuii cpenasl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMICHUS €T0
MPOAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUMA.

XeMocuHTe3. XeMOCUHTE3UpYIoIIfe OakTepuu. 3HaUeHHe XeMOCHHTEe3a s
KU3HU Ha 3eMII€.

DHepreTU4yeckuii oOMeH B KieTKe. PacrieruieHue BEIecTB, BbIICIEHUE U
AKKyMYJIUPOBaHUE OJHEPrUM B KIETKE. OTalbl SHEPreTUYecKoro oOMeHa.
I'muxomu3. bpoxkenue u ero Buabl. KuciopogHoe OKucCI€HHE, WIM KJIETOYHOE
JIbIXaHUE. OkucauTenpHOE dbochopunupoBanue. O¢pdekTuBHOCTD
PHEPTreTHYECKOr0 OOMEHa.

Peakmmuu marpuunoro cuwHTe3a. ['enetmueckas wuHpopmamus wu JHK.
Peanuzanus renetndeckod mHopManuu B KieTke. ['eHeTHueckuil KOJ M €ro
cBorictBa. Tpanckpunius — matpuusblii cuHte3 PHK. Tpancnsuus — 6uocunTes
Oenka. Otanbel Tpanciuauuu. KomupoBanue amuHOKHCIOT. Ponb pubocom B
OnocuHTe3e OelKa.

Heknerounsie ¢popmbl xu3HU — BUpychl. Mctopust oTkpbiTus BupycoB (/. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHUS M IKU3HEHHOIO IIMKJIA BUPYCOB.
bakrepnodaru. bone3sHum pacreHuii, >KUBOTHBIX M YEIIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedpuinura yenoseka (BUY) — Bo36ymutens CIIM/a.



OOpaTHass ~ TpaHCKpUIILIMS, peBepraza W HUHTerpasza. lIpodwunaktuka
pacnpocTpaHEHHUs BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konbnos, /. . MBanosckuii, K. A. Tumupsizes.

Tabmuiel u cxembl: «Tunbl nutanus», «Meradonuzm», «MUTOXOHIPUS,
«JHepreTuueckuit oOMeH», «Xioporact», «Dorocunredy», «Ctpoenne JJHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «[ eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHBIH 1ukia Bupyca CIIM/a,
6aktepuodara», «Pemnukanus JTHK.

OOopynoBanue: mMoaenu-anmnkanuu «Yapoenue JIHK u tpanckpumnims»,
«buocunres 6enka», «CTpoeHue KIETKU», Moaeib cTpykTypbl JJTHK.

Tema S. PazMHoOKeHMe U MHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1uKiI, WKW KU3HEHHBIM MUK KiIeTkd. MHTepdasza u MUTO3.
[Ipouieccrl, mpotekaromue B uHTepdaze. Permnmukanus — peakiyss MaTpUYHOTO
cunteza JIHK. Crpoenme xpomocom. XpoOMOCOMHBIA HAO0Op — KapUOTHII.
JIummonaHBIN ¥ TalIOMAHBIMA ~ XPOMOCOMHBIE ~ HAaOOphBl.  XpOMAaTHUIBIL.
[{uTonornuyeckne OCHOBBI PA3MHOXKEHUS W HUHAUBUAYAIBHOTO  Pa3BUTHSA
OpraHU3MOB.

Henenue knerku — muto3. Cragum murtosa. lIpoueccel, npoucxoasume Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOTHYECKUN CMBICT MUTO34.

[Iporpammupyemasi ruGesb KJISTKA — allonTo3.

dopMbI pa3MHOXKEHHSI OpPraHU3MOB: OecIionoe U moioBoe. Bunubl 6ecmnosoro
Pa3sMHOKEHUS: JEJIEHUE HAJABOE, IIOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXeHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €T0 3HAYCHHE ISl CEJICKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTJIMYUS OT OECITOJIOTO.

Meito3. Craauu meiioza. IIporecchl, mMpoUCXOsIue Ha CTaausx Meno3sa.
[ToBenenne xpomocoM B wmenose. Kpoccunroep. buonorndeckuii cmbicin u
3HAYEHUE Meio3a.

'ameTtorenes — mpoiiecc oOpa3oBaHMs TOJIOBBIX KIETOK Y JKUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU W sSUYHUKUA. OOpa3oBaHHWE W PA3BUTHE TMOJOBBIX
KJIETOK — TameT (CrepMaro30ujl, SIMIEKJIeTKa) — CIepMaToreHe3 W OBOTEHE3.
OCOOEHHOCTH CTPOCHMSI SUIEKJIETOK M CliepMaTto3ouaoB. OIUIOJ0TBOPEHUE.
[TapTenorenes.

NunuBunyanpbHOe pa3BuTHE (OHTOreHE3). OMOpHOHAIBLHOE Pa3BUTHE
(amOpuorenes). Dtanbl YMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpytisnus, opraHorene3. llocTamOpuoHaibHOE pa3BuTHE. THUIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHSL: MIPSIMOE, HEMpsAMOoe (IMunHouHOE). Brusaue



cpedbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pa3zButHe pacrennil. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOEHUE
CEMEHHU, CTaJIUU PA3BUTHSL.

JlemoHcTpanum:

Tabmuiel u  cxembl: «DoOpMbI pa3sMHOXKEHHUST OpPraHU3MOBY, «JIBoitHOE
OIUIOAOTBOPEHHUE Y IBETKOBBIX pAaCTEHHI», «BereratnBHoe pa3MHOXKEHHE
pactenmii», «Jlenenue xinetkn Oaxtepuit», «CTpOeHHE TMOJNOBBIX KJIETOKY,
«Ctpoenune xpomocombl», «Knerounsrii nukim», «Pemmmkanua JTHK», «Mutos»,
«Meiio3y, «IIpsiMoe u HenpsiMoe pa3BuTHE», «['aMeToreHe3 y MICKONMUTAIOIIUX U
yenoBeka», « OCHOBHBIE CTaIUU OHTOTE€HE3a».

OG6opyoBanue: MHKPOCKOTI, MHUKpOIpenaparsl «CnepmMaro3ouasl
MJICKOTIUTAIOLIETOY, «SIHIeKIeTKa MiIeKonmuTarouero», «Kapuoknnes B KieTkax
KOpeIlIKa JIyKa», MarHuTHash MOJIeNb-anIIuKanus «JleneHue KIeTKu», MOJIEIb
JIHK, monens meTadazHoit XxpOMOCOMBEI.

JlabopaTopHble U IPpaKTHYECKUE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOMNpenapaTaxy.

JlaboparopHas pabdora Ne 4. «M3ydeHwe CTPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKPOMIpPENaparaxy.

Tema 6. HacsieacTBeHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

[IpenmeT u 3agaun reHeTnku. Victopus pa3BuTHs reHETUKU. POk urosioruu
U OMOpPHOJIOTUM B CTAaHOBJICHHHM TE€HETUKH. BKiag poccHCKUX W 3apyOeHBIX
y4€HBIX B PAa3BUTHE TEHETUKU. MeToabl TEHETUKH (TUOPHUI0IOTrHYECKUiA,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUuii). (OCHOBHBICE T€HETHYECKHE
noHsTuA. ['eHeTn4Yeckasi CMUMBOJIMKA, UCTOJIb3yeMasl B CXeMax CKPEIIMBAHUH.

3aKOHOMEpPHOCTH HAacjeJI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE I'. MeHnaenem.
MoHorubpuiHoe CKpeluBaHue. 3aKOH €IUHO-00pa3usi THOPHUIIOB IEPBOTO
nokosieHusa. [lpaBuiio JOMUHMpPOBaHMS. 3aKOH PACHICIJICHHS  ITPU3HAKOB.
I'unore3a unctorsl rameT. [ToaHOE U HEMOTHOE JOMUHUPOBAHMUE.

JluruOpuHO€  CKpelIMBaHWE. 3aKOH  HE3aBHUCHMOTO  HacJedOBaHMS
npu3HakoB.  [lUToreHeTHMdecKWe  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUS.
AHanu3upylolee ckpenuBanue. Fcrnoap30BaHne aHaAIU3UPYIOLIETO CKPEIMBaHUS
JUTSI OTIPEJICIICHUsI TEHOTHIIA 0COOH.

CuemieHHOe HacienoBaHwe mnpusHakoB. PaGora T. Moprana mno
CLETUIEHHOMY HacJEAOBaHUIO I'eHOB. HapyllleHne cuenyieHusi TeHOB B pe3yJbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPHS HACTEACTBEHHOCTH. [ €eHETHUECKHE KapThI.



I'enernka nona. XpoMOCOMHOE ONpEAEIIEHUE NO0JIa. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOoramMeTHsle W TeTeporaMmMeTHble opraHusMmsl. HacnenoBaHnue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHUIBI N3MEHYMBOCTY: HEHACIIEACTBEHHAS U HACJIEACTBECHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  W3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOJIM(UKAIIMOHHON U3MEHYMBOCTU. BapualioHHbIN psiJl ¥ BapuallMOHHAs KpUBasl.
Hopma peaxkuuun npusHaka. KoaM4ecTBEHHbIE M KAa4E€CTBEHHBIE IPU3HAKU M HX
HOpMa peakimu. CBoMCTBAa MO (DUKAITMOHHOW W3MEHUHNBOCTH.

HacneacTBeHHas, Wi TEHOTUIIMYECKAs, H3MEHYUMBOCTh. KoMOMHaTHUBHas
U3MEHYMBOCTh. Meilo3 W TMOJOBOM Mpolecc — OCHOBA KOMOWHATUBHOU
U3MEHYMBOCTU. MyTallMoHHasi N3MEHYMBOCTh. Knaccudukanus MyTaluii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBI.
3aKOH TOMOJIOTMYECKHX PSII0OB B HAcCIeACTBEHHOM n3MeHunBocty H. . BaBunoga.

BresnepHas HacIeICTBEHHOCTb U U3MEHUYHUBOCTD.

I'enetnka uenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbI T€HETUKH
YeJIOBEKa: TCHCAIOTHYSCKHM, OJIM3HEI[OBBIM, IMTOICHETHUCCKII, OMOXUMHYCCKUM,
MOJIEKYISIPHO-T€HETUYECKU. CoBpemeHHOE OIIpE/IEIICHHE reHOTHUNA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, N'€HOTUIIMPOBAHUE, B TOM YHCIIE C IIOMOIIBIO
[111P-ananu3a. HacnencTBeHHbIE 3a00JICBaHMS YEJIOBEKAa: TE€HHBIC OOJIE3HH,
0OJIE3HH C HACJIEACTBEHHON MpPEApPaCIONOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HMU.
Comarnyeckne W TeHepaTUBHble MyTanuu. CTBOJIOBbIE KHETKH. [IpHHIUITBI
310pOBOro o0pa3a *HU3HHU, AMATHOCTUKH, MPOPUIAKTUKH U JIEUEHHUS] TeHETUYECKUX
Oone3Heil. MeauKo-reHeTHYecKoe KOHCYJbTUPOBAaHUE. 3HAYEHUE MEIULIMHCKOU
T€HETUKHU B IPEJAOTBPALIEHUH U JICYEHUH T'€HETUYECKUX 3a00JIEBAHMI YeIOBEKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

TaOmumpl W CXEMBI: «MOHOTHOPUAHOE  CKpEIIMBAaHUE UM €ro
LUTOTCHETUYECKAs] OCHOBa», «3aKOH pACIICIUICHUS M €r0 LMTOreHETUYeCKas
OCHOBa», «3aKOH YHUCTOTBHI rameT», «lurnépuaHoe CKpelirBaHue»,
«uTonornyeckue OCHOBBI JTUTHOPHTHOTO CKpEIIIMBaHUS», «Meio3sy,
«B3auMonencTBue  ajuIeNbHBIX T'€HOB», «l'€HeTMYeCcKHe KapThl pacTeHUH,
KUBOTHBIX M 4eJloBeKa», «['eHeTnka mnona», «3aKOHOMEPHOCTH HACIEJOBaHUS,
CLEIUICHHOTO ¢ MojioM», «Kapuotumel 4enmoBeka U JKMBOTHBIX», «BuIbl
U3MEHUYUBOCTH», «Moau(pukalroHHas H3MEHYMBOCTHY, «HacnenoBanue pesyc-
daktopa», «I'eHeTruka rpynn KpoBw», « MyTallMOHHAs U3MEHYUBOCTHY.

ObopynoBanue: Mojenu-anIuIMKalul «MOHOTHOPUIHOE CKpELIMBaHUEY,
«Henomnoe pomuHupoBanue», «lurnOpuaHoe ckpenuBanue», «llepekpéct



XpPOMOCOM», MHKPOCKOII W MHKpompemnapar «Jlpozoduna» (Hopma, MyTaiuu
(dbopMBI KPBUILEB M OKPACKH Tella), repoapuil «['opox moceBHOI».

JlaGopaTopHble 1 NPpaKTHYeCKHE PA0OTHI:

JlabopatopHas padota Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO M
JUTHOPUIHOTO CKPEIIMBAaHUS Y IP030(UIIbI HA TOTOBBIX MUKPOIIpENnapaTax».

JlaGoparopnas padora Ne 6. «3yuenue MoauUKaIIMOHHOW U3MEHUYHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOTO PSAZla U BAPUALIMOHHOM KPUBOW».

JlaGoparopHas padota Ne 7. « AHanu3 MmyTanuii y Apo30Quiibl Ha TOTOBBIX
MHUKpOITpenaparax».

[Ipaktuueckass pabora No 2. «CocraBieHHe W aHaIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuusi oprann3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusa Kak HaykKa M IMPOLECC. 3apOKICHUE CEJICKIMU U JIOMECTUKAIUSL.
Yuyenue H. WM. BaBuimoBa 0 1EHTpax NPOUCXOXKIEHUS W  MHOT000pasus
KYJbTYPHBIX pacTeHUH. LIeHTphl MPOUCXOKIECHHS TOMAIIHUX >KUBOTHBIX. CoOpT,
opoja, ITaMM.

CoBpeMeHHbIE METObI CeNeKIMU. MaccoBbIN U MHAUBUIYaJIbHBIH OTOOPHI B
CEJIEKIIMM pPAcTeHW M KUBOTHBIX. OIlEHKa »KCcTepbepa. BIM3KOPOIACTBEHHOE
ckpenuBanue — wWHOpuauHT. Ywmcras nuHus. CKpenMBaHUE YHCTHIX JIMHUM.
I'eTepo3uc, unu rudbpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUJIUHT.
Otnanéunas rtubpunmsanus W e€ ycrexu. VICKycCTBEHHBIM MyTareHes W
NOJIYYEHHE TMOJHUIUIOUJIOB. JlOCTHIKEHHSI CEJIeKUMU PACTEHUM, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonmoruss kak oTrpaciib NpPOU3BOJACTBA. ['€HHasT WMH)KEHEpHUs. ITallbl
co3nanusi pexkomOuHaHTHOM JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepusd. Kiietounsie KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Dkojiloruueckue M 3Tthyeckue  npobiembl. MO —  reHeTuuecku
MOJIU(ULIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersi: H. . BaBunos, . B. Muuypun, I'. J{. Kapneuenko, M. O.
NBaHoB.

Tabmuubr u cxembl: kapta «lleHTpBl TPOUCXOXIEHUS W MHOr000pa3us
KyJbTYPHBIX pacTeHuii», «llopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OTnanéHnas rudpuanzanus», «Padorsl akagemuka M. ®@. UBanosay,
«Tomumnounus», «OO0BEKTHl OHOTEXHONOTUM», «KJeTouHbIE KYJIBTYphl U
KJIOHHpOBaHue», « KOHCTpyrnpoBaHHe U IEPEHOC TE€HOB, XPOMOCOM.

OO6opynoBaHue: MYJISKU TUIOJIOB M KOPHETUIOAOB TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03iCTBEHHBIC PACTCHUS.



JlaGopaTopHblie 1 NpakTHYeCKUue PadoThI:

Okckypeust «OCHOBHBIE METOAbl U JIOCTUKEHHS CEJEKIHH PACTEHUN U
YKABOTHBIX (Ha CEJICKLIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIBHBIA  y4acTOK, B TEIUIMYHOE XO3SIMCTBO, Ja0OpaTOpUIO
arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KUIACC

Tema 1. IBoIIOLIHOHHAS OMOJIOTHSI.

[Ipennoceuiki BO3HUKHOBEHHMSI SBOJIIOIIMOHHOM TEOPUU. BOJIIOIMOHHAS
Teopust © €€ MecTo B OMOJOTHHU. BiusHue HBONIOIMOHHONW TEOpUU HA PAa3BUTHE
OMOJIOTUH U IPYTUX HAYK.

CsugerenscTBa 3BoOJIOIMU. [laneoHTONIOrMYECKHE: MOCIIEIOBATEIBHOCTD
NOSIBJICHUSI BHUJIOB B MAJICOHTOJIOTMUECKOW JIETOMHUCH, NEPEXOAHbIE (HOPMBIL.
buoreorpaduyeckue: cxoacTBO U paznuuue ¢ayH u Gaop MaTEepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOACTBA W pPa3audus SMOPHOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHAE: TOMOJIOTUYHbBIC, AHAJIOTUYHEIE,
PYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IMyTeH y BcCeX
OPraHu3MOB.

OomtonmonHass teopuss Y. JlapBunHa. IIpeanocblnkn BO3HMKHOBEHHS
napBUHU3Ma. JIBUKYIME CHIIBI SBONIONMU BUAOB 1o [lapBuny (M30BITOYHOE
Pa3MHOKEHUE NIPU OTrPAHUUYECHHOCTU PECYPCOB, HEONPEAECIEHHAS WU3MEHUYUBOCTD,
O0opr0a 3a CyIIecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

Cunretrnueckas Teopus sBomtonuu (CTI) u e€ OCHOBHbBIE TTOJIOKEHHUS.

MuxkposBosntonus. [lomynsanus Kak eAMHULA BUAA U 3BOJIIOLUU.

JBrokymue cuibl ((pakTopbl) SBOJIONHMK BUAOB B Mpupojae. MyTallmOHHBIN
nporecc M KOMOWMHATHBHAsT W3MEHYMBOCTH. [lomyssiimoHHBIE BOJIHBI M Jpend
reHoB. M3omsius 1 Murpanusi.

EcrectBennbiii oTO0p — Hampapiusionmid ¢gaktop dBogonHH. DopMbI
€CTECTBEHHOI'0 0TOOpa.

[Iprucnoco06aeHHOCT, OpPraHu3MOB Kak pe3ysibTaT 3BotolUU. [IpumMepbl
IPUCIOCOOJICHUI Y OpraHu3MoB. ApoMop(dO3bl U UIN0-a 1Al TAlIUH.

Bunx wu BumooOpaszoBanme. Kpurepuu Buma. OcHoBHBIE  (HOpPMBI
BUJI000pazoBaHus: Teorpauyeckoe, IKOJIOTHIECKOE.

Makposposorusa. @DopMbl  3BOJOIMU:  (UIIeTUYECKas, JIUBEPreHTHas,
KOHBEpIreHTHas1, mapayienbHas. HeoOpaTUMOCTh 3BOJTIOLIMH.

[IpoucxoxaeHne OT HeCenualu3upPOBAHHBIX MpenkoB. [Iporpeccupyromas
crieruanu3anus. AJ1anTuBHAs paaraius.

JdeMoHcTpanuu:



[Toprpersi: K. JIunueit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkenb, . Mromnep, A. H. Cesepiios.

Tabnuibl u cxembl: «Pa3Butre oprannyeckoro Mupa Ha 3emie, «3apoabIiu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeomrepukc», «Dopmbel  OOppOBI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TO0p», «MHOroodpa3sue COpToB pacTEHUI»,
«MHoroobpazue  mopoj  KUBOTHBIX»,  «[lomymsmuun»y,  «MyTtanuronHas
U3MEHYHUBOCTHY, «ApoMopdo3sy, «anoamantanum», «OOmas aereHepanus,
«/IBmkymue cuibl 3Bomonumny», «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopnba 3a cyuiectBoBaHue», «lIprucnocoOleHHOCTh OpPraHU3MOBY,
«"eorpaduueckoe BUI000pa3zoBaHuE, « IKOJOTUUECKOE BUA000PA30BAHHEN.

OO0opyioBaHME: KOJUJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKPAaCKH,
Ha0Op TJI0JOB U CeMsiH, KoJulekius «lIpumepbl 3alllUTHBIX MPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJielb «OCHOBHBIE HAMpPABJICHUS BOJIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue rojIoBHOI0 MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckas kapra wMupa, Kowiekmus «DopMbBI COXpaHHOCTH
VCKOIMAEMbIX JKMBOTHBIX M pacTeHun», Mojenb amumkanusa «llepexpéct
XpOMOCOM», BIIaXHble Tpenaparbl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYUIKW», MUKponpenapat «Jlpo3oduna» (HopMa, MyTanuu (GOpMbI KPbLIBEB U
OKpacKH Tena).

JlabopaTopHble U NpaKTHYECKHUE PAOOTHI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(OJIOTHYECKOMY
KPUTEPHUIO.

JlaGoparopHas padora Ne 2. «Onucanue NPUCTIOCOOICHHOCTH OpPTraHU3Ma H
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KM3HU HA 3emuie.

JloHayuHBIE MpENCTAaBICHHUS O 3apOXKACHUU >KU3HU. HaydHble THUNOTE3bI
BO3HMKHOBEHUS JKM3HM Ha 3emje: a0uoreHe3 M IMaHCIepMHUsA. XUMUYECKas
ABOJIONMSL. AOUOTCHHBIM CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKACHNE XUMUYECKON 3BOIOLNH. HauanbHble Tanbl
ouonornueckor sBomtonuu. ['munoreza PHK-mupa. ®opmupoBanne memMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE IPOTOKJETKU. llepBble KIETKM M KX 3BOJIOLMUSL.
DopMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie mo spam M nepuojam. Karapxeil. Apxelickas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ NEpUOAb: KEeMOPUUCKHA,
OPJIOBUKCKUH, CUITYPUHUCKHN, TEBOHCKU, KAMEHHOYTOJIBHBIN, TTIEPMCKH.

Me3so30lickass 3pa MW €€ TMEpUOAbl: TPUACOBBIA, IOPCKHUM, MEIOBOM.

Kaiino3olickas spa u €€ nepuojibl: NajJeoreHOBbI, HEOTCHOBBIH,
AHTPOIOT€HOBBII.



XapakTepuCTUKa KJIMMaTa U TeoJIOTUYECKUX HporeccoB. OCHOBHBIEC 3Tallbl
ABOJIIOIIMM PACTUTENBHOTO W KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd H
KUBOTHBIX. [losIBIIEHHE, pacBET U BBIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.

CucrteMa OpPraHMYEeCKOro MHpa KaK OTpakeHHe 3BoOUUU. (OCHOBHBIE
CHCTEMATUYECKUE TPYNIIBI OPTraHU3MOB.

DBOJIIOIMA YeJIOBeKa. AHTPOIIOJIOTUs KaK HayKa. Pa3Butue npeacTaBieHuid o
MPOUCXOKJICHUHM 4YesnoBeka. MeTroabl u3yuyeHus anTpomnorene3a. CxolcTtBa u
pa3JinyuKs 4€JI0BEKA U KUBOTHBIX. CHCTEMaTHUYECKOE MOJI0KEHUE YETOBEKA.

JBwxynme  cuibl  (pakTopel)  aHTpoIoreHesa. HacnencrBenHnas
U3MEHYMBOCTb UM  €CTECTBEHHBIM OTOOp. OOIIeCTBEHHBIM 00pa3  KU3HM,
W3TOTOBJIEHUE OPYAUU TPYAa, MBILLUICHUE, PEYb.

OCHOBHBIE CTaAMU U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBEK
yMmenbi, YenoBek mnpsaMmoxoasummi, YemoBek HeaHaepraibCkui, YemoBek
pa3yMHbIii. Haxojku HCKoIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacTb
pacmpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOMIHAS
(eBpasmiickasi),  Herpo-aBcTpaJioujHas  (dKBaTOpualibHasi),  MOHTOJIOWHAS
(a3maTcko-amepuKaHckasi).  UepTbl  MPUCIOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHSIM CYILIECTBOBaHHUsS. ENMHCTBO 4YEIOBEUECKHX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

IToptpersi: ®. Penu, JI. ITactep, A. WM. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel u cxembl: «Bo3unkHOBeHUEe COTHEUHON CHCTEeMbI», «Pa3BuTune
OopraHuyeckoro Mupa», «PactutenbHas kietka», <«OKuWBOTHasg  KIETKay,
«ITpokapuoTnyeckass kierka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE aHATOMUYECKUX 4YEPT CTPOCHHUSI 4YEIOBEKA U YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMAJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeNOBEKa», «JlpeBHeinmmue moan», «lpeBHue moan», «llepBbie
COBpPEMEHHBIE JIIOAN», «UenoBeyeckrue paco».

O6opynoBanne:  mymsbku — «lIpoucxoxaenue — denoBeka»  (OKOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTajblla, KPOMaHbOHIIA), CJICHKH WIH
U300paKEeHUsS] KAaMEHHBIX OpYJIUN TEepPBOOBITHOTO 4YeJIOBEKa (KaMHU-YOIIIEPHI,
pyomma, ckpebiia), TeOXpoHOJIOTMYeCKass Tabiuia, KoyueKmus «DopMbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTEHHI.

JlabopaTopHble U IPpaKTHYECKUE PadOTHI:

[Ipaktuueckas padora Ne 1. «M3yueHue MCKOMAEMbIX OCTATKOB PACTEHHUU U
KUBOTHBIX B KOJIJICKIIUSIX).



DKCKypcHsi «IBOJIOLMS OpraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBeTUCCKUN My3€il).

Tema 3. Opranu3msl H OKpYKAKOIIAs cpeaa.

DKOJIOTHsI KaK HayKa. 3aJaul U pa3Jesbl 3KOJIOTMH. MeTOIbl SKOIOTUYECKUX
UCCJIEI0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAas, MOYBEHHas,
BHYTPHUOPraHU3MEHHAS.

Okonoruueckue (axropel. Kiaccudukanus skonorudyeckux (HakTopoB:
abnoTtuueckre, OWOTHYECKME U AHTPONOreHHbIe. JleHcTBHE HKOJOTMYECKUX
(bakTOpOB Ha OPraHU3MBI.

Abuornyeckue (akTopbl: CBET, TEMIEPATYpPa, BIAXKHOCTh. DoToneproausm.
[IpucriocoOneHuss OpraHu3MOB K  JIEUCTBUIO  aOMOTHYECKUX  (PAKTOpOB.
buonornueckue puTMBL.

brnornueckue (bakTopHI. Buner OMOTHYECKUX B3aNUMOJIEHCTBUH:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opMmel. [lapazutusm, koomnepauus,
MYTyajlu3M, KOMMEHCAJIU3M (KBApTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OWOTMYECKUX B3aUMOJEWCTBUM I CYLIECTBOBAHUSA
OpPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKH rnonyysauud. OCHOBHbIE ITOKa3aTesu
NOMYJISILIMU: YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpaius. JJnHaMuKa YMCI€HHOCTH MOMYJISIUU U €€ PeryJIsiusl.

JdeMoHcTpanuu:

[Toptpetsr: A. 'ym6onpar, K. @. Pynbe, 3. I'ekkens.

Tabnuubl u cxemsl: kaptra «lIpupognbie 30Hb 3emiun», «Cpeapl 0OUTaHUS
opranu3sMoBy», «@otonepuoauzm», «llomynauum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH NOMYJISIUHA UHPY30pUn-TyPesbkuy, «IuieBbie nenmy.

JlabopaTopHble U NpaKTHYECKUE PAOOTHI:

JlaGoparopnas pabora Ne 3. «Mopdonoruueckne 0COOEHHOCTU PacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHue cBeTta Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padota Ne 2. «Iloacu€r mIOTHOCTH MONYJISALMN pa3HbIX BUIOB
pacTeHUI».

Tema 4. Coo01mecTBa M IKOJIOrMYECKHE CHCTEMBI.

Coo0mectBo opranu3MoB — OuoueHo3. CTpykTypbl OuOIlEHO3a: BHUAOBas,
OpPOCTPaHCTBEHHAasA, Tpoduueckas (muuienas). Buabl-momunantsl. CBsizu B
OHOIIEHO3E.

Dxkosiornyeckue cuctembl (3kocucteMbl). I[lonarune 00 »skocucteMe W
ouoreoneHo3e. OyHKIMOHAIbHbBIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTrUU B SKOCHUCTEME.
Tpoduueckue (mumieBbie) YpOBHU OJKocucTeMbl. [luieBbie menu u  CeTH.
OcHOBHBIE MOKa3aTeIM 3KOCHUCTEMBI: Ouomacca, MNPOAYKIHUsA. OKOJIOTHYECKHE
nupamMuabl: MPOAYKLUHMH, YHUCIEHHOCTH, OuomMaccbl. CBOMCTBA HKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJISIIUSA, pa3BuThe. CyKIecCcHsl.

[IpupoHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHCTEMA XBOMHOIO
WJIU IIUPOKOJIMCTBEHHOIO JIeca.

AHTpPONOre€HHbIE  3KOCUCTEMBL.  ATpPO3KOCHUCTEMBI. Y POO3KOCHUCTEMBI.
buonoruueckoe u X0341iCTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCUCTEM.

buopa3zHooOpasue kak ¢akrtop ycroiuuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. WM. Bepnaackoro o ouocdepe. I'panulibl, coctaB U CTpyKTypa
ouochepnl. XKuboe BemectBo U ero (GyHkiuu. OcoOeHHOCTH OHoOcdephl Kak
rJ100aNbHOM HKOCUCTEMBI. JlMHaAMHYecKoe paBHOBecHE€ M OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BemecTs U OMOre0XMMHUYECKUE LUKIIBI 3JIEMEHTOB (YIiepoJa,
azota). 30HaIBHOCTh OMochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoeuecTBo B Onochepe 3emiin. AHTpONOTreHHbIE U3MEHEHUs B Ouocdepe.
['1oGanbHbBIE 3KOJIOTHYECKUE TPOOIIEMBI.

CocyuiecTBoBaHuE MIPUPOBI 151 YEJI0OBEUECTBA. CoxpaHeHnue
O01opa3HO00pa3ms Kak OCHOBA yCTOMYMBOCTH Onocgepsl. OCHOBA pallMOHAIBLHOTO
yOpaBlI€HUs MPUPOJHBIMU pecypcaMu W HUX HCIOJb30BaHuE. JlocTuxkeHus
OMOJIOTUH U OXpaHa IPUPOABIL.

JdeMoHcTpanuu:

[Toptpersi: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuubr u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«ITpuponubie cooOmiectBay, «llenn nutanus», «IKOJOTHMYECKas MNHPAMHUIA,
«buocdepa u yenosek», «IKocucTEMa HIMPOKOIUCTBEHHOIO Jiecay, « IKOCUCTEMA
XBOMHOro jeca», «buoneHo3 Bogoéma», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBbIE  BO3JCMCTBUS HAa NPUPONY», «BakHeHIIne HCTOYHUKHU
3arps3HEHHS BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHEHIIash COCTABISAIONIAS
ounocdepn», «DakTopsl nerpagauuu nousy», «llapHukoBbii 3PdexT», «PakTopbl
PaAMOAaKTUBHOIO 3arpssHeHusi Ouocdepb», «OO0mas crpykrypa Ouochepsn,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopot azora B mpupoze».

OOGopynoBanue: Mojelb-anIIMKanus « TunudHbsie OUOLIEHO3bIY», TepOapuit
«PacTtuTenbHble coobIIecTBay, KoJeKkuu «buonenosy, «Bpeautenn BaxHEHITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu U KOJUICKIIMM PpPACTEHUH W
KUBOTHBIX, TPUHAJJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPYIaM OJHOrO BHUA,



Kpacnass xuura Poccuiickoii ®enepanuu, H300pa’keHUsS OXpPaHAEMbIX BUIOB
pPacTEHUI U KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOI'PAMMBLI 110
BMOJIOTNMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHIA

Cormacuo ®I'OC COOQO, ycranaBnuBarOTCS TpeOOBaHHUS K pe3yJbTaTaM
OCBOGHHUSI  OOydYalOIIMMHUCA TPOTpaMM  CPEAHEr0  OO0IIero  OOpa3OBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIHMYHOCTHBIX PE3YyJbTaTOB OCBOCHMS mpeamera «buosorus»
BBIJICJICHBI CIIEYIONINE COCTABIISIONINE: OCO3HAHHUE O0YUYaIOIIMMUCS POCCUHCKOM
rPa’kIaHCKOW UJICHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONPEACIICHUIO, HalW4YhMe MOTHUBAIlMM K OOy4YeHHWio OWojoruw,
[[EJICHANPABJICHHOE PAa3BUTUE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KJIFOUYEBBIX IIEHHOCTEW M HCTOPUYECKUX TPATUIUNA Pa3BUTHUS OHOJOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTHh OOYYarolIUXCs PYyKOBOJICTBOBATHCSA B CBOCH
JNEATENbHOCTH II€HHOCTHO-CMBICJTIOBBIMM YCTAHOBKAMH, MPUCYIIUMU CHCTEME
Ouoyiornyeckoro oOpa3oBaHMs, HaJU4YUE DKOJOTUYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTh IEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHUS Tpeamera «bHUONOrusDy JTOCTUTAIOTCS B
EIMHCTBE Y4YeOHOW ¥ BOCIHTATEILHON JESITEIIBHOCTH B COOTBETCTBHUU C
TPaJULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKAUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMH, TPUHSATHIMUA B OOIIECTBE NpaBUJIaMU M HOPMaMH
MOBEJICHUS M CHOCOOCTBYIOT TIpolleccaM CaMOIIO3HAHMS, CaMOBOCIIMTAaHUS |
CaMOpAa3BUTHsS, PA3BUTHUS BHYTPEHHEW TO3ULMHM JMUYHOCTH, MNATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPyAa U CTApUIEMY MOKOJIEHHIO,
B3aMMHOTO YBaXKCHHUsS, OEPEKHOTO OTHOIICHHS K KYJbTYPHOMY HACICIUIO0 U
TPAAULHSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupojic U
OKpYXKarouen cpee.

JInyHOCTHBIE pE3yJbTaThl OCBOCHMS y4eOHOro mnpeamera «buonorusy»
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarONIUXCsl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH IO3MIIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX
OpUEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIIEeCTBA, pacUIUpEeHUEe >KU3HEHHOTO
ONBITA U OMbITA JEATEIBHOCTH B MPOIECCE peau3alli OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIIbHOM JIESITEIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaIaHCKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHK 00YyUaIOIIEerocs Kak akTUBHOTO U

OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTRA;



OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB W OO0S3aHHOCTEH, YBaKCHHE
3aKOHAa U MPaBONOPSAKA;

FOTOBHOCTb K COBMECTHOW TBOPYECKOM JEATENBHOCTA IIPU  CO3JIaHUU
y49eOHBIX MPOEKTOB, PEIICHWN y4YeOHBIX W MO3HABATEIBHBIX 3a7a4, BHITIOJHECHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENEHsATh COOCTBEHHYIO TO3UIMIO 10 OTHOILICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YYHUTHIBATh B CBOUX JICUCTBUSX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMH, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COLUAIBHBIM IMOJIOKECHUEM;

FOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOIO BBINNOJHECHUS
y4eOHBIX, MO3HABATEIbHBIX W MCCIEAOBATEIbCKUX 3a7a4, YBaXXUTEIbHOTO
OTHOIIIEHUSI K MHEHUIO OIMOHEHTOB TMPU OOCYXXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IePKAHUS;

TOTOBHOCTb K TYMAaHUTAaPHOM U BOJIOHTEPCKOU AEATENbHOCTH,

2) IATPUOTUYECKOI0 BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh POCCUUCKOU IPaXKIaHCKON VJICHTUYHOCTH,
[IaTPUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTHU IIE€pEN
Ponunon, ropmoctu 3a cBOM Kpad, CBOW PoauHy, CBOWM S3BIK M KYJBTYpY,
MPONIOE U HACTOSIIEE MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHNE K MPUPOJTHOMY HACIEIUIO U NaMITHUKAM IPUPOIBI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIQJ] POCCHUUCKUX YYEHBIX B CTAHOBJICHHUE U
pa3BUTHE OWOJOTHUH, TMOHUMAHUS 3HAYCHHUS OWOJOTWM B TIO3HAHWUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHUio u 3aummurte OTeyecTsa,
OTBETCTBEHHOCTb 3a €ro CyAr0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOrO Hapona;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, STUYECKOTO IMOBEICHNUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W TMPUHUMATHh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHME JMYHOIO BKJIAaJa B IIOCTPOEHHUE YCTOMYMUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLLIEHUE K CBOMM POJHUTEIISIM, CO3JAHNUIO CEMbU Ha OCHOBE
OCO3HAaHHOIO MPHUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBUM C
TpaauuusaMu HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAS ICTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPy, OOLIECTBEHHBIX OTHOIICHUM;



MOHMMaHUE 3MOIMOHAIBHOTO BO3JICHCTBUS KUBOW TIPUPOIBI M €€ TICHHOCTH,

TOTOBHOCTH K CAMOBBIPAKEHUIO B Pa3HBIX BUIaX HCKYCCTBa, CTpEMJICHUE
POSIBJISITH KAYECTBA TBOPUYECKOMN TUYHOCTH;

5) ¢usmueckoro BocnuTaHHWs, (OPMHUPOBAHMSA KYJIbTYPbl 30POBbS H
IMOIMOHAJILHOTO 0J1ArOMOTyYHsI:

NOHMMAaHUE U peanu3alus 3JI0pOBOro M 0e30macHoro oopasza KU3HU
(3m0poBOE€  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKHX TPaBWI U HOPM,
cOTAaHCHPOBAHHBIN PEKUM 3aHATHH W OTAbIXa, peryispHas (Qunyeckas
AKTHUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIICTCHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (DPM3UYECKOMY U TICUXMUYECKOMY 3/I0POBbIO;

MOHMMAaHUE I[IEHHOCTH TPaBWI WHANBUAYATFHOTO W  KOJIJICKTUBHOTO
0€301acHOT0 MOBEICHUSI B CUTYAIUSAX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

OCO3HAHUE TOCIEACTBUN W HENPHUATHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
AJIKOTOJ1s5, HAPKOTUKOB, KypEeHHSI);

6) Tpy10BOI0 BOCIMTAHMSI:

TOTOBHOCTh K TpPYIy, OCO3HAaHHWE IIEHHOCTH MacTepCTBa, TPYI0II00HE;
TOTOBHOCTh K aKTHUBHOM JIEATENHOCTH TE€XHOJOTHYECKON M COLMAIBLHOM
HaIpaBJICHHOCTU, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO

BEITIOJTHATH TaKyIO JICSITEIIBHOCTB;

MHTEpPEC K Pa3IMUHBIM cdepaM MpodeCCHOHANBHON JCATEIHBHOCTH, YMCHUE
COBEpILIaTh OCO3HAHHBIA BBIOOP Oynymie mpodeccun W pearn30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TLJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0 U CamMOOOpa3OBaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTHY€eCKOT0 BOCIIUTAHUS:

AKOJIOTUYECKU IIeJIeCO00pa3HOE OTHOIIEHHWE K TMPUPOJIE KaK HCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBAHMUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJIbTYphl: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB UM OIEHKM WX BO3MOXHBIX TMOCJIEACTBUN NS
OKPYXaroUen Cpebl;

OCO3HaHHUE TIO00ATBFHOTO XapaKTepa AKOJIOTHYCCKUX MPOOJIeM W MyTeH HX
penieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MPU M3YYCHUH OHOJIOTUU
3HAHUS W YMEHUSA TpU pEHIeHUH TMpoOJeM, CBSI3aHHBIX C PalHOHAIHHBIM
IpPUPOJIOIOIb30BaHUEM  (COOJNIOICHUE  TMPaBWJI  TOBEICHUS B MPUPOJE,
HaIlpaBJICHHBIX Ha COXpPaHECHUE PABHOBECHUS B HSKOCHCTEMaX, OXpaHy BHJIOB,
AKOCHCTEM, OMochepnl);



aKTUBHOE HENpUATHE JeUCTBUH, TMPUHOCAIIMX BpPEI  OKPYKaIOIICH
NPUPOJHON Cpelie, YMEHHE IPOTHO3UPOBATh HEOJArONMpPHUATHBIC SKOJOTHYECKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JEHCTBUM M TPEOTBPAILATh UX;

HaJM4Yue Pa3BUTOrO 3KOJIOTUYECKOTO MBIIJIEHUS, SKOJIOTHUYECKON KYIbTYpHI,
OIIbITA IESATEILHOCTH YKOJIOTHUECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHOW M COILIMAIBHOM
MPaKTHUKE, TOTOBHOCTH K y4YaCTHIO B TPAKTUUYECKOM JI€ATEIbHOCTH SKOJIOTMUYECKOU
HaInpaBJICHHOCTH;

8) HueHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIHTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YUTATEJIbCKOM KYJIbTYphl KaK CpeJCTBa
B3aUMOJICHCTBUS MEXY JIFOJbMH U TTIO3HAHUSI MUPa;

NOHUMaHUEe crnenudUKU OMOJIOTUM KaK HayKd, OCO3HaHUs €€ pojau B
GbopMUPOBAaHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJIEHUS, CO3/IaHUM IE€JIOCTHOIO
MpECTaBICHUS 00 OKPYXaloIeM MHUpPE KaK O €AWHCTBE IMPHUPOJIbI, YEJIOBEKa U
oOImecTBa, B TO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu IpodiieM
COXpaHEHMs MPUPOIHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWUOJOTUM JJII COBPEMEHHOW NMBUIIU3AIUU:
obecrieyeHuss HOBOT'O YPOBHSI Pa3BUTHS MEAUIIMHBI, CO3/JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX  pelIaTh PECYpCHBbIC MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeH BHIXO/AA U3 TI00ATBHBIX YKOJIOTHYCCKUX MPOOJIEM U
obecrieyeHusi  mepexoJa K  YCTOMYMBOMY  pa3BUTHUIO,  PANMOHAIBHOMY
UCIIOJIB30BAaHUIO TIPUPOJIHBIX PECYpCcOB M (POPMUPOBAHHMIO HOBBIX CTaHIAPTOB
JKU3HHU,

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJOTMYECKUX 3HAHUW B IEJSIX
MOBBIIIIEHUS  OOIIEH KYJbTYphl, €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH, KaK
COCTaBHOM 4acTy (DYHKIIMOHAJIBLHOM T'PaMOTHOCTU OOyUarommxcs, GopMUpyeMon
IIPU U3YUYECHUH OMOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIMOJb30BaTh IOJy4yaeMble 3HAHUS ISl aHaliu3a |
O0OBSICHEHHUSI SBJICHUN OKPY’KAIOIIEr0 MUpPa M MPOUCXOASAINIMX B HEM HM3MEHCHHH,
yMEHHE JieJlaTh OOOCHOBaHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIIUXCS JAHHBIX C LEJIbIO TOTYUYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIIOJIB30BaTh OMOJOTMYSCKHUE 3HAHUS I
penieHust mpo0JIeM B pealIbHbIX )KM3HEHHBIX CUTYAITUsX;

OCO3HAHWE IIEHHOCTU HAy4YHOM JAESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO JIESITENbHOCTh UHANBUIYAJIbHO U B TPYIIIIE;



FOTOBHOCTh M CHOCOOHOCTH K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUI0, K aKTHUBHOMY IIOJyYEHUIO HOBBIX 3HAaHUN IO OHMOJIOTHMM B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbI

MertanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS y4ueOHOTO mpemmera «buomorusy
BKJIIOYAIOT: 3HAYUMble IS (POPMUPOBAHUS MHUPOBO33PEHUSI OOyYaIOIIUXCS
MEXIUCHUIUITMHAPHBIE (MEXIPEIMETHBIC) OOIEHAyYHbIC MOHSITHUS, OTpaKarolue
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa UM cHenuduKy METOJOB IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPIHUs, SBJICHUE, MPOIECC,
cUCTeMa, Hay4HbI (hpaKT, MPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCcCleloBaHMe,  HAONIOJIEHHe,  HM3MEpPEHue,  OKCHEPUMEHT U JIPYTUX),
yHUBEpCAIbHBIC Y4YeOHBbIC JEWCTBHUS (MIO3HABATENbHBIE, KOMMYHUKATHUBHEIE,

PETYJIATUBHEIE), o0ecreunBaoIme dbopmupoBanue (GYHKIHOHATBHON
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHIMH OOyYaroluxcsi, CHOCOOHOCTb
00yJaromuxcs UCTIOJIb30BATh OCBOCHHBIE MEXIUCIUIIMHAPHBIE,

MHUPOBO33pEHYECKNE 3HAHWS W  YHUBEpCaJdbHbIE Yy4YeOHBIC JCUCTBUA B
IIO3HABATEIbHON U COLMAIIBHON MTPAKTUKE.

MertamnpeaMeTHbIE pe3yIbTaThl OCBOSHHUS MPOTPAMMBI CPEIHEro OOIIero
00pa3oBaHUsl TOKHBI OTPAXKATh:

Ognajenue YHHBEPCAJTbHBIMH yueOHBIMU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a3oBble JIOrHYECKHE 1eHCTBUS:

CcaMOCTOATENbHO  (GOPMYJIMpPOBATh W aKTyalu3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TPHU OCBOCHHM 3HAHWK MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3a, cMHTE3a, CPaBHEHM S, Ki1acCU(pUKaAIIUU, 000OIIECHUS), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHITHI (BBIACNATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIMBATH
CBSI3U C APYTHMH MOHATHSIIMH );

OTpEEATh IENIM JESITCIIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH UX
JIOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTAThI IEATEIbHOCTH C MTOCTaBICHHBIMU LETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKHE TOHATUSA JIsl O0BsICHEHUS (DAKTOB U SIBICHUI
YKABOM MTPUPOLBI;

CTPOUTH JIOTHYECKUE paCCyXICHUS (MHAYKTHBHBIC, ACAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPUBACMBIX
SBJICHUSX, (POPMYIUPOBATH BBIBOIBI U 3aKITIOUCHHS;

OPUMEHSATh  CXEMHO-MOJICJIBHBIE  CpEICTBa IS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHWA B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TaKK€  TNPOTUBOPEUMH  pa3HOro  poJia,  BBISIBJICHHBIX B Pa3IMYHBIX
MH(OPMALMOHHBIX HCTOUYHUKAX;

pa3pabatrbIBaTh IJIaH pEIIEHUs MpoOJieMbl C YYETOM aHajau3a UMEIOUINXCS
MaTepHUAIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B A€SATENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUN AESITENbHOCTH;

KOOPAMHUPOBaTh U  BBIIOJHATH pabdOTy B  YCJIOBUSX pEalbHOIO,
BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJIEHCTBHS;

pa3BUBATh KPEATUBHOE MBILJIEHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIEN0BATEIbCKHE NeiCTBUSA:

BJIa/I€Th HaBbIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOSKTHON J1€ATEIbHOCTH,
HaBBIKAMM  pa3peuieHuss 1Opo0sieM, CIHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHbIX METOJOB IMO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BHJbBI JCATENBHOCTH IO IOJYYEHHID HOBOIO
3HaHUS, €ro MHTEpIpEeTalui, NpPeoOpa3oBaHUIO U MPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHCIIe IPU CO3/IaHUH YYEOHBIX U COL[MATIbHBIX IIPOEKTOB;

(opMUpPOBaTh HAYUHBIA TUI MBIIUICHUS, BIaJ€Th HAYYHONH TEPMUHOJIOTHEH,
KIIIOYEBBIMU MOHATHSIMH U METOJAMU;

CTaBUTb U (POpPMYyJIHpPOBaTH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaLUSIX;

BBISIBJISIT IPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyalIM3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pELICHUs, HAaXOAUTh ApryMEHThI JJI1 J0Ka3aTeabCTBa
CBOMX YTBEPXKICHUIL, 3a7]aBaTh NapaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaTh TMOJYYEHHBbIE B XOJ€ pEIHICHUS 3aJadyd  Pe3yJbTaThl,
KPUTUYECKN OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIGHKY HOBBIM CHUTyallUsiM, OLI€EHMBAaTh MPHUOOPETEHHBIA OIBIT;

OCYIIECTBIIATh LIE€JIEHANPABICHHbII OUCK NIEPEHOCA CPEJCTB U CIOCOOOB
JIENUCTBUS B TPO(PECCHOHAILHYIO CPENY;

YMETh IEPEHOCUTH 3HAHUS B I03HABATENBHYIO U IPAKTUYECKYIO 00J1aCTH
KU3ZHEIESITEIbHOCTH;

YMETb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00I1acTel;

BBIJIBUTaTh HOBBIE UJI€U, IIPEIaraTh OpUTMHAIbHBIE TIOJIXObI U PELICHHUS,
CTaBUTb MPOOJIEMBI U 334a4H, JOITYCKAIOIINE AIbTEPHATUBHBIE PELLICHUS.

3) padora ¢ uHpopManMe:

OPUEHTHUPOBATHCA B PA3JIMYHBIX UCTOYHUKAX MHPOpPMALUU (TEKCTE Y4eOHOro
nocoOusi, Hay4YHO-TIOMYJISIPHOM suTepaType, OHOJOIMYECKUX CJIOBapsiX W
CIIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B IHTEepHETE), aHAIM3UPOBATH



WH(pOpPMAIINIO PA3TUYHBIX BUJIOB U (POPM MpECTABICHUS, KPUTHYECKU OIICHUBATH
e€ J0CTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

dbopMyIHpOBaTh 3aMpPOCHl U MPUMEHSITH PA3TMYHBIE METOJbI MPU TOUCKE U
otOope Omosiormueckoil HH(POpMAIUU, HEOOXOIUMOM ISl BHITIOJHEHUST YUeOHBIX
3azay;

npuoOpeTaTh OIbBIT HCHOJIB30BAaHUS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUI, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOI'O MCIOJIb30BAHUS PA3IMUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpPATh  ONTUMAJbHYIO  (opMy  mpeacTaBieHUs
ouonornyeckor nHopmanuu (cxembl, rpauKy, JUarpaMMbl, TaOIUIbI, PUCYHKU
" Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SI3bIK B KayeCTBE CpEACTBAa Ipu padoTe ¢
Ouosornyecko uH(pOpMalMeil: NPUMEHITb XUMUYECKHE, (U3UUYECKUE U
MaTEeMaTUYECKUE 3HAKU U CHUMBOJBI, QopMyiibl, abOpeBUaTypy, HOMEHKJIATYpYy,
UCIIOJIb30BaTh U MPEeOoOpa3OBBIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPEJCTBA
HarJISAHOCTH;

BJIQJIETh  HaBBIKAMU  pACllO3HaBaHMS W 3allUThl  HWHGOpMAIUH,
uHdOpMaAIMOHHON O€30MaCHOCTH JIMYHOCTH.

OgyajeHNe yHUBEPCATbHBIMU KOMMYHHKATHBHBIMH 1eCTBUAMM:

1) oOmenmue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BceX cdepax >KM3HU, AKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WJIM JIMCKYCCUU TIO CYIIECTBY OOCYXKIaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>XICHUS OTHOCUTEIHLHO BBIMOJHEHHS IMpeiaraeMoi
3a/1a4M, YYUTHIBATb MHTEPECHl U COTJACOBAHHOCTh MO3UIUNU JIPYTUX YyYaCTHUKOB
JMajora Win TUCKYCCUN);

pacmo3HaBaTh HEBEpOaJbHBIE CPEACTBA OOIICHMS, TOHMMATh 3HAYCHUE
COIMAIBHBIX 3HAKOB, TPEINOCHUIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETbh CMSITYaTh KOH(MIUKTHI U BECTU MEPETOBOPHI;

BJIAJCTh Pa3IMYHBIMU CIOCOOaMHM OOIIEHUS M B3aUMOJEWUCTBHS, TTOHUMATh
HaMEpEeHUs IPYTUX JII0JIeH, MPOSBISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPpEeKTHOU popme HhopMyTupoBaTh CBOM BO3PAKECHUS,;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas J1esITeJIbHOCTD:

MOHUMATh W KMCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW U UHAUBUIYATHHOU
paboThI MPU PEIICHUU OMOJOTrHYECKON MpoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS MPU PEIIeHUH Y4eOHOM 3a/1a4H;

BBIOMPATh TEMATHKy U METOAbl COBMECTHBIX ACHCTBUU C Y4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KAXKJOr0 YJieHA KOJUIEKTUBA;



NpUHUMATh 1M  COBMECTHOM  JESATENbHOCTH, OPraHu30BHIBATH W
KOOPAVMHUPOBATh JEUCTBUSA MO €€ NOCTHXKEHHUIO: COCTABJIATh IUIAH JIEMCTBUI,
pacnpeneniaTb PO ¢ y4€TOM MHEHHH YYacTHHKOB, OOCYXIaTh Pe3yJbTaThl
COBMECTHO pabOTHI;

OIIEHMBAaTh KAaueCTBO CBOETO BKJIaJa U KaXJOT0 Y4YaCTHHKAa KOMAaHIbl B
oOIuit pe3ynbTar 1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaratb HOBbIE IIPOEKTHI, OLEHHBATh HUJEU C TO3ULIUU HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B Pa3JIMUHBIX
CUTYaIUSX, MPOSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBjajieHNe YHUBEPCAJbHBIMHU PEryIsiITUBHBIMHU JeHCTBUSIMH:

1) camoopranu3auus:

UCIIOJB30BaTh OMOJIOTMYECKUE 3HAHUS JJIA BBIABJICHHUS MPOOJIEM MU UX
pEIIeHUS B )KU3HECHHBIX U YUYCOHBIX CUTYAITUSAX;

BEIOMpAaTh HAa OCHOBE OHWOJIOTMYECKUX 3HAHWKM IIEJICBBIE W CMBICIIOBBIC
YCTAHOBKM B CBOMX JEHCTBUSIX W MOCTYIKAX MO OTHOIICHUIO K JKUBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYKAOIINX;

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATEIbHYIO AESATEIbHOCTh, BBISBIATH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIIbHON
NEATEeIbHOCTH U )KU3HEHHBIX CUTYyaIUAX;

CaMOCTOSITEJIbHO  COCTaBJISATh IUIAH pelieHuss TpobJieMbl C  y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuupsTh paMKu y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUNH;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEUICHHUE;

OIIEHUBATh NPUOOPETEHHBIN OIIBIT;

CcrocoO0CTBOBAaTh (DOPMHUPOBAHUIO U TPOSBICHUIO IMIMPOKOM 3SpYyIULIUU B
pa3HbIX 001acTsIX 3HAHWM, IMOCTOSHHO TOBBIIIATH CBOM 0Opa3OBaTENbHBIN U
KYyJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTbh KOPPEKTHBBI B JEATEIBbHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YJIHTATOB LEIISM;

BJIAJCTh  HAaBBIKAMH  [IO3HABATENIbHOW  pedrekcuu  Kak  OCO3HaHUS
COBEpIIAaEMbIX JCHCTBUII W MBICIUTEIBHBIX MPOIECCOB, HMX pPE3yJbTaTOB U
OCHOBAHMM, HCIOJIL30BaTh MPUEMBI pedIeKCUU JJig OIEHKH CHUTYalluH, BhIOOpa
BEPHOI'O PEILICHHUS;

yMETh OIICHUBAaTh PUCKU MU CBOEBPEMEHHO MPUHHUMATh PEIICHHUS MO0 HX
CHIDKEHHUIO;



NPUHUMATh MOTHBBI M apryMEHTBl JAPYTUX TMpPH aHAIW3€ Pe3yJIbTaToB
NeSITebHOCTH;

3) npuHATHE ce0sl U APYTUX:

NPUHUMATH Ce0sl, MTOHUMAasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpPH aHAIN3€ PE3yIbTaToOB
NeSITEbHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKHU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3UIIUH JPYTOrO YEJIOBEKa.

IHNPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus: mnporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT cHeludpuueckue s yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, UHTEPIPETALNN U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUA U
OPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4E€OHBIX CUTYalHMsIX, a TAKXKE B peajbHbIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX C Ouonorueil. B mporpamme npeamerHbie
pe3yJIbTaThl PEACTABIEHBI IO roj1aM 00YyUEHHUS.

[IpeameTHbie pe3ynbTaThl OCBOEHHs yueOHoro mnpeamera «buonorus» ¢ 10
KJacce NOJKHBI OTPAKATh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJOTUU B CUCTEME HAYYHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAy4YHOIO MHMPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOeXHbIX YYEHBIX-OMONOrOB B pa3BUTHE OHOJIOTMH, (YHKIHOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl PEILICHUS KU3HECHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpkKaHHE OMOJOTMYECKMX TEPMUHOB U IOHSATHUIL:
XKU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIeCTB M IMpeBpallcHUE
SHEPruu), rOMeocTa3 (caMoperyJsisilus), YpOBHEBAs OpraHU3alUs >KUBBIX CHUCTEM,
CaMOBOCHIPOU3BEACHUE (PEMPOIYKIIHS), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JIaraTb OHOJIOTMYECKHE Teopur (KJIETOYHAs, XPOMOCOMHAsi,
MyTallMOHHAs,, UEHTpaJibHasl JOorMa MOJEKyJsipHOM Ouonoruu), 3akonsl (I
Mennens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 IeHTpax MHOrooOpasus u
MPOUCXOXKJCHUS KyJIbTYpHbIX pacteHuid H. M. BaBuioBa), onpenensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIAJIETh METOJIaMHU HAyYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
ONMCAHUE >KUBBIX CHCTEM, INPOLECCOB M SIBJICHUW, OpPraHU3alMs W IPOBEACHHUE
OMOJIOTUYECKOTO0  JKCIEPUMEHTA,  BBIABMKEHUE  THIIOTE3BI, BBISIBJICHUE
3aBUCUMOCTH MEXJY HCCIIEyEMbIMH BEIMYMHAMHU, OOBSICHEHHE IMOTYYEHHBIX



pE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHATHH, TEOPUH U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHE BBIJCISTh CYLUIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IMPOKAPHOT U
AYKapuoT, OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOIECCOB: OOMEHa BEIIECTB W IPEBpAIICHUS] SHEPTUU B KIIETKe, (POTOCUHTE3a,
IJIACTUYECKOTO W DJHEPreTMueckoro oOMEHa, XEeMOCHMHTEe3a, MHUTO03a, Meno3a,
OIIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUIYAJbHOTO pa3BUTHUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE TMPUMEHSATh MOJNyYEeHHBbIE 3HAHUS IS OOBSICHEHUS OWOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, Il NPUHATUS MPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C IIeNIbl0 obOecreueHus: Oe30MacCHOCTH CBOEro 3J0pOBbS U 370POBBS
OKPYKaIOIIUX JIOZEH, COOII0IEHNsI HOPM TPAMOTHOTO MTOBEACHUS B OKPYKAroIIen
OPUPOIHON cpene, TMOHMMaHUE HEOOXOAMMOCTH HCIIOIBb30BAHUS JOCTHUKCHHIMA
COBPEMEHHOMU ouosorun u OMOTEXHOJIOTUI  JJIS  PalMOHAIBLHOTO
IPUPOIONOIB30BAHUS;

YMEHHE peliaTh »dSJIEMEHTApHbIE TEHETUYECKHE 3aJadyd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBAaHUE, CIICTJICHHOE HAcleJOBaHWEe, COCTAaBISATh CXEMBbI
MOHOTHOPHUIHOTO CKPEIIUBAHUS JUIsl MPEACKa3aHMsl HACJIEIOBaHUSI MPU3HAKOB Y
OpraHHU3MOB;

YMEHUE BBINOJHATH JIA0OPATOPHBIE M IMPAKTUYECKHE padoThl, COOJIOIAThH
npaBuiia npu padbote ¢ yueOHbIM U Ja00OpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUECKH OLEHUBATh U MHTEPIPETUPOBATH HHPOPMAIIIIO
OMOJIOTMYECKOTO  COJEpKaHMs, BKIIOYAIOIIYI0 TICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeACTBa MaccOBOW MH(OpMALNU, HAYYHO-TIOMYJISPHBIE
MaTepuaibl), STUYECKHE AacCIEeKThl COBPEMEHHBIX HCCIICJIOBaHWN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCHbMEHHBIE W YCTHBIE COOOIIEHUS,
00001128 OMOIOTHYECKYI0 MH(POPMAILIMIO U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATHITHBIN arapaT OUOJIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOCHHUS yueOHoOro npenmera «buonorus» ¢ 11
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW E€CTECTBEHHO-
HAyYyHOM KapTUHBI MUpAa M HAyYHOI'O MHMPOBO33PEHHS, O BKJIa/J€ POCCUHUCKHUX U
3apyOCKHBIX  YUYEHBIX-OMOJOTOB B  pa3BUTHE OMoONOTMH, (YHKIIMOHAIHHOU
IPaMOTHOCTH YeJIOBEKa /ISl PEIICHHS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBaTh COACpPXKAHHE OWOJIOTUYECKUX TEPMUHOB M TOHSTHI:
BU/I, TIOMYJISALINS, T€HOMOH, PBOIIOLNS, ABKYIIUE CHIIBI ((PAKTOPBI) DBOJIFOIUH,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BUA000pa30BaHUE, IKOJIOTHIECKUE (PaKTOPHI,



DKOCHCTEMA, NPOAYLEHTbl, KOHCYMEHTBI, PEAYLEHTbl, LENU MUTaHUs,
AKOJIOTHYECKas MUpaMujia, OuoreoreHos, onocdepa;

yMEHHME U3JaraTb OHOJIOTMYECKHE TEeOopuH (PBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLHMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimieBoro cxoxacrsa K. M. bapa, uepenoBaHus TJIaBHBIX HamlpaBlICHUH U
nytei sBomoruu A. H. CeeprioBa, yuenust o o6uochepe B. W. Bepnanckoro),
ONPEAEIISITh T'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAM,;

yYMEHHE BJIaJIeTh METOIAMU HAYYHOTO IMO3HAHUS B OMOJIOTHU: HAOIIOICHNE U
ONMCAaHHUE JKUBBIX CHUCTEM, NMPOLECCOB M SIBICHUM, OPraHU3alHsl U IPOBEICHUE
OMOJIOTUYECKOTO0  JKCIEPUMEHTa,  BBIABUKEHUE  TUIIOTE3bI, BBISIBIICHUE
3aBUCUMOCTH MEXIYy HCCIeNYEMbIMH BEIMYMHAMH, OOBSICHEHHE TOTYyUYCHHBIX
pe3yJIbTATOB, WCIIOJb30BAaHHBIX HAYYHBIX IOHATHM, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BBIBOJIBI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJIOTMYECKHX
OOBEKTOB: BHJIOB, NOMYJSALMHA, MPOAYLUEHTOB, KOHCYMEHTOB, pEAYLIEHTOB,
OMOreoleHO030B M 3KOCHCTEM, OCOOEHHOCTHM MPOLECCOB: HACJIEICTBEHHOU
U3MEHYHMBOCTH, €CTECTBEHHOI0 OTOOpa, BUJI000pa30BaHHUs, MPHUCIOCOOJICHHOCTU
OpraHU3MOB, JCUCTBUS DKOJOTMYECKHX (PAaKTOPOB HA OPraHU3MBI, IIEpPEeHOca
BEIIECTB M IIOTOKAa DJHEPIMU B DKOCHUCTEMAX, AHTPOIOIE€HHBIX HW3MEHEHUU B
AKOCHCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOT€OXMMUYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyYECHHbIE 3HAHUS JJIsi OOBSICHEHHS] OHOJOTUYECKHUX
IIPOLIECCOB U SIBJICHUMW, JJIsl NMPUHATHS NPAKTUYECKUX PEIIEHUNA B MOBCEIHEBHOU
KU3HU C Ielblo oOecrieyeHuss Oe30MacCHOCTH CBOErO 3/I0POBbS U 3JI0POBbS
OKPY>KaIOILUX JIIOJeH, COOJIIOIEHNUS] HOPM I'PaMOTHOIO TIOBEICHUS B OKpY KaroIIe
OPUPOJHON cpefe, MOHUMaHWe HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOIMH JIs1 PALlMOHAIBHOTO TPUPOOIIOIb30BAHHUS;

YMEHUE pelaTh 3JE€MEHTapHble OMOJIOTUYECKHUE 3a]a4M, COCTABISATh CXEMBI
NepeHoca BEIlIeCTB U SHEPTUU B IKOCUCTEMaX (LIEMH MUTAHUS ),

YMEHUE BBIMOJHATH JIA0OpATOpPHBIE M MpaKTUYecKHe paboThl, COOI0IATh
npaBuia mpu paboTe ¢ yueOHbIM U 1a00paTOPHEIM 000PYI0BAHUEM;

YyMEHHUE KPUTHUYECKH OIEHUBAaTh U HWHTEPIPETUPOBAThH UH(OpMAIIHIO
OMOJIOTUYECKOTO  COJEpXaHUsS, BKJIIOYAIOUIYI0 IICEBAOHAYYHBIE 3HAHUS U3
Pa3TMYHBIX UCTOYHUKOB (CPEJCTBA MACCOBOW MHGOpPMAIINH, HAYYHO-TIOMYJISIPHBIE
MaTepHaybl),  paccMaTpUBaTh  TJI00aNbHBIE  JKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIC IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAIINIO U3 HECKOJbKMX MCTOYHUKOB, TPAMOTHO
UCITIOJI30BaTh NOHATUITHBIN arapaT OUOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3je/ioB U TeM undposbie
Ne i/mt P Kontpoubnbie | IlpakTuyeckue (upp )
NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 buosorus kak Hayka 2 0 0.5 bubmorexa OK
https://m.edsoo.ru/7{41c292
but6mmoreka [JOK
2 JKuBble cucTEMBI M UX OpraHU3aLIUS 1 0 0 hitps://m.cdsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB U CTPOCHUE KIETKH 8 1 1 Bubnmorexa [IOK
https://m.edsoo.ru/7{41c292
4 KusHenesTenbHOCTh KIIETKHA 6 0 0 bubmmorexa TIOK
https://m.edsoo.ru/7{41c292
5 PasMHOXKEHUE ¥ MHIUBUyaIbHOE Pa3BUTHE 5 0 | bu6mmoreka LIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacaencTBeHHOCTE M I3BMEHYHMBOCTD g 0 15 bubnunorexa [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Ceneknust opraHu3MoB. OCHOBBI 3 | 0 bu6mmoreka [IOK
OMOTEXHOJIOTUI https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
8 P 1 0 0
C3CPBIOC BpEMA https://m.edsoo.ru/7{41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4



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

11 KUIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB H TEM uudpoBLIe
Ne n/mm P Konrpoabusie  IIpakTuueckue (mpp )
NMPOrpamMMmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypcebl
bubmuorexa [JOK
1 C) S 9 0 1
BOTIOMHMOHHAL DHOJOTHA https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHHE U pa3BUTHE KU3HH Ha 9 | 0.5 bubnmoreka [IOK
3emite ' https:/m.edsoo.ru/7f41cc74
bu6nuorexa [JOK
3 5 0 1
Opranu3Mbl U OKpY>Karolias cpea https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa ¥ PKOJIOTHYECKAE CUCTEMBI 9 1 0 bubmmorexa TIOK
https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5



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

IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | I[IpakTuyeckue
n/n Bcero u3ydyeHusi ~ oOpasoBaTesibHbIE
padoTbI padoThbI
pecypcsbl
bu6mmoreka [IOK
1 buosiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Metoabl TO3HAHUS )KUBOU MTPUPOIBI.
[TpakTrueckas padora Ne 1
bu6nmmoreka [IOK
2 «V/cnonp30BaHue pa3IMUHbIX 1 0.5
https://m.edsoo.ru/863e6122
METO/IOB IMPHU U3YUEHUHU
OHMOJIOTrHYECKIX OOBEKTOB»
3 buonornueckue CUCTEMBI, IPOLIECCHI | bubnnoreka [IOK
U UX U3yYCHUE https://m.edsoo.ru/863e6564
4 XuMHUYeCKuil cocTaB KieTku. Boma u 1 bubmuorexa [JOK
MUHEPAIBHBIE COJIHA https://m.edsoo.ru/863e674¢
bu6nuorexa [JOK
5 b .C 0 1
CITKCH TOCTAB 1 CTPOCHHE DEAKOD https://m.edsoo.ru/863e6b72
depMeHTh — OUOIOTHYECKUE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 0.5 bubnnoreka [IOK
KATaJTUTHYECKONU aKTHBHOCTH ) https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha TPUMEPE aMHUITa3bI
WJIM KaTajiasbl)»
b K
7 Yrnesoasl. JIunuast 1 nbmrorexa LO

https://m.eds00.1ru/863e6870



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

bu6nuorexa [JOK

8 HyxIeHHoBbLe KHCTOTEL AT https://m.edsoo.ru/863e6d5¢
9 Hcropust 1 MeToIbl U3y4eHUS bubnmnoreka [IOK
KieTku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka xak nenocTtHas xkuBas
cucrema
CTpoeHMe 3yKapuoOTUYECKON KIIETKHU.
JlaGopaTtopHnast pabota Ne 2
«3yueHue cTpoeHUst KJIETOK bubmmorexa [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaKTepHii MoJi MUKPOCKOIIOM Ha https://m.edsoo.1u/863e716¢
TOTOBBIX MUKpOIIpEnapaTax 1 ux
OTIMCAHUE»
bubmnoreka [JOK
12 OOMeH BeIIECTB U META00IN3M hitps://m.edsoo.rw/863¢766¢
13 ®doTtocuHTEe3. XEMOCHUHTE3 bubmorexa [OK
https://m.edsoo.ru/863e7c98
14 DHepreTuyeckuii o0OMeH bubaworexa [IOK
https://m.edsoo.ru/863e7aae
JKu3HeHHBIN IMKI KIeTKU. [lemeHue
KieTkr. Muro3. JlabopaTopHas
15 pabota Ne 3 «HabmroneHue MuTo3a B 0.5 bubmmorexa ITOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTe3 O6enka. Peakimst bu6mmoreka [IOK
MaTPUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796¢
17 Tpancsiiuss — 6nocunTe3 Oenka bubmmorexa [IOK
https://m.eds00.ru/863e796¢
18 Hexnerounsie GopMbl )KU3HU — bubmmorexa LIOK



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

BUPYCBI

https://m.edso0.ru/863e7540

bu6nunorexa [IOK

19 DopMBI pa3sMHOXKEHHSI OPTraHU3MOB https://m.eds00.1u/863e81b6
https://m.edsoo.ru/863e831¢
b K
20 Meiios nommoreka 11O
https://m.edsoo.ru/863e714a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OII0g0TBOPEHUE.
21 JlaGopaTopHnast pabota Ne 4 0.5 bubnmoreka [IOK
«3y4yeHune cTpoeHus OJIOBBIX ’ https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
” NuauBuyanbsHOE pa3BUTHE bu6nuorexa [JOK
Opra’Hu3MOB https://m.edsoo.ru/863e8436
7 I'enernika — Hayka o bubmuorexa [JOK
HACJICICTBEHHOCTH Y U3MEHUYUBOCTHU https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIETOBAHUS
24 npru3HakoB. MoHOTHOpHIHOE brbmorexa [OK
p ' pHA https://m.eds00.1u/863e8878
CKpCIIMBAaHHE
UTHOPUTHOE CKPEIIMBaHUE. 3aKOH
A PHA petl bubmuorexa [JOK
25 HE3aBUCUMOI'0 HACJIEIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHO€e HacJIeI0BaHUeE
npusHakoB. JlabopaTtopHas pabota
26 Neo 5 «M3yueHue pe3ynbTaToB 0.5 bubnuotexa [JOK
MOHOTHOPHIHOTO U TUTUOPHUIHOTO ) https://m.eds00.1u/863e8c60
CKpEIIMBAHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka nmona. HacnenoBanue bubmmorexa [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

HIPHU3HAKOB, CHCIUICHHLIX C I1OJIOM

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

W3menunBocTh. HenacnencreeHHas
W3MEHYHBOCTh. JlabopaTopHas

pabora Ne 6. U3yuenue bu6mumoreka LIOK
28 . 1 0.5
MOIU(PUKATTIOHHOW U3MEHUHNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BApUALIMOHHOTO Psiia U
BApUAIMOHHON KPUBOID)
HacnencrseHnas n3MeHYHBOCTE.
29 JlaGopaTopHnas pa6ota No 7. 1 0.5 bubnnorexa [IOK
«AHanu3 MyTauui y 1po30¢puibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOITpenapaTax»
bu6nmmoreka [IOK
30 Tenernia uesobexa ! https://m.edsoo.ru/863e8d78
PezeprHblit ypok. O6001meHrEe 11O
31 TeMme «HacnencTBeHHOCTE U 1
M3MEHYMBOCTH OPTaHU3MOBY
bu6mmoreka [IOK
32 CeneKims Kax Hayka H Ipouece 1 https://m.edsoo.ru/863e9214
1 MeTobl U JOCTHXKEHUS CEJICKIINU | bubmuorexa [JOK
pacTeHU U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHoyiorus Kak oTpacib 1 bubnmoreka [JOK
TPOU3BOJICTBA https://m.edso00.ru/863¢9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne ara uudpoBbIe
Tema ypoka KonTpoabubie | IlpakTHueckue a p
n/n Bcero U3y4YeHusi  o0pa3oBaTeIbHbIE
padoThI padoThI
pecypcebl
1 DBOJIIOLMS U METOJIbI €€ N3YyUCHUS 1 bubmorexa [OK
t A Y https://m.edsoo.ru/863ea20e
) Hcropust pa3BUTHS TPEICTABICHUNA 1 bubnmoreka [JOK
00 7BOJTIONINH https://m.eds00.ru/863¢9570
bu6nuorexa [IOK
3 Muxkpo3BoIOLHs 1
P t https://m.edsoo.ru/863e9cle
[Tomymnsiust Kak 3IeMeHTapHas
€JIMHUIIA BUJIA ¥ DBOJIOIIHH.
5 A a bubmnoreka LJOK
4 JlaGopaTtopHnast pabota Ne 1 1 0.5
https://m.eds00.1ru/863e99¢6
«CpaBHEHME BUJIOB 110
MOP(}OIOTHIECKOMY KPUTEPHUIO)
5 JIBuoky1iye cuisl (3J1IeMEeHTapHbIe 1 bubnmorexa LIOK
(bakTOpbI) FBOJIIOLIUU https://m.edsoo.ru/863e9da4
bu6nuorexa [JOK
6 EctecTBenHsIit 0TO0p 1 ero Gpopmbl 1
P $op https://m.edsoo.ru/863e9ed0
Pe3ynbpTathl 3BOIOIUN:
IPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
. BU000pazoBanue. JlabopaTtopHas | 0.5 bubnnoreka [IOK
pabora Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa»
g Hampasnenus u mytu | bub6nuoreka LIOK

MAaKpO?IBOJIIOIIMU

https://m.edsoo.ru/863e9¢cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobpaTumocTs 3BoOMIOLIINN
10 Hcrtopus xxu3Hu Ha 3emiie U METOJIbI
e€ u3yudeHus
1 ['mnoTre3bl MPOUCXOKIACHUS KUZHU bu6mmorexa LIOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3HM Ha 3emIIe IO 3pam 1 bubnuotexa [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE Tarbl HBOJTIOIUN
pPaCTUTENTHHOTO U )KUBOTHOTO MUpa.
13 [IpakTuyeckas padota Ne 1 0.5 bubnnoreka [IOK
«M3y4eHne UCKOMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHUii 1 KUBOTHBIX B
KOJUTCKITHSIX)
14 CoBpeMeHHas cuctema bubmuorexa [JOK
OPraHU4YeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE?) bubmorexa [OK
https://m.edsoo.ru/863eac2c
16 JBrokyniue cuibl (GaKTophl) bubnnoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIIOLIUU
YyeJioBeKa
13 YenoBeueckue packl U IPUPOIHBIE bubnnoreka [IOK
aJanTayy 4yeJoBeKa https://m.edsoo.ru/863eaeca2
Pesepsubiil ypok. O000611eHHE 110
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenpl OOUTaHUS U IKOIOTUYECKUE bu6nuorexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

AbGuoTtndeckue (HakTophl.
JlabopaTopnas pa6ora No 3.
«Mopdonornyeckne 0COOCHHOCTH

22 ACTEHUU U3 pa3HBIX MECT 0.5 bubarorexa [IOK
P P ) https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopHas padora
Ne 4. «BnusiHue cBeTta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa
bubnnoreka [IOK
23 Buotnyeckue hakropsr nonrorexa [
https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomysiiuu. [lpakTruueckas pabota
24 Ne 2 «IToxcuéT INIOTHOCTH 0.5
TIOITYJISIIIIA Pa3HBIX BUIOB
pacTeHuin»
75 Coo01iecTBa OPraHu3MOB — bubmnoreka LJOK
OMOILIEHO3 https://m.eds00.1ru/863eb46a
26 DKOJOTHIECKHUE CHCTEMBI bubmuorexa [JOK
(?3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENINU YKOCUCTEMBI.
bu6nmmoreka [IOK
27 DKOJOTHYECKUE MUPAMUIBI.
. https://m.edsoo.ru/863ebS5fa
CaoiictBa s3kocucteM. Cykieccus
28 [IpuponHbie 3x0CHUCTEMBI
29 AHTPONOT€HHBIE 3KOCUCTEMBI
30 buochepa — rinobanpHas bubnmnoreka [IOK
JKOCHUCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnnoreka [IOK

ouochepsl

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



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

32 YenoseuecTBO B Onochepe 3emin 1
1 CocyniecTBoBaHUE TPUPOJBI U i bubnmoreka [JOK
4eJI0BeYeCTBa https://m.edsoo.ru/863ebale
PesepsHbliil ypok. O600111€HNE TEMBI
34 «Coo01IecTBa U IKOJIOTUYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 55

[NPOI'PAMME



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

YYEBHO-METOJANYECKOE OBECIIEYHEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

[Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. buomnorus (6a30BbIii
ypoBeHb). 10 knacc. - M.: [Ipocsemienue, 2022

Kamenckuii A.JI., KpukcynoB E.A., ITaceunux B.B. buonorus (6azoBbiit
ypoBeHb). 10-11 knaccel. - M.: JIpoda, 2019

METO/IUYECKHUE MATEPHUAJIbI IS YUUTEJIA

1. Anacracosa JL.II. O0mas 6uosnorus. JunakTudeckue MaTepuaibl. — M.:
Benrana-I"pad, 1997.

2. bornanosa T.JI., CononoBa E.A. buosnorus. CripaBo4HUK 11
CTaplIEKIIACCHUKOB N nocTynaromux B By3sl. — M.: ACT-tipecc, 2006.

3. boarosa 1.B. CoopHuk 3aaa4 1o o01iei OMoIoruu sl HOCTyNAoIIUX B
BY351. — M.: Onukc 21 Bek, 2005.

4. 3axapos B.b., MamonToB C.I"., Connn HU. O6mas ouonorus: Yueo. mis
10 — 11 k. obmieo6pazoar. Yueb. 3aBeaenuii - M.: Jlpoda, 2005.

5. Puc 3., Crepubepr M. Ot kieTok k aromam: UmmrocTpupoBanHoe
BBEJICHUE B

MoJIeKyJIsipHyt0 6uomnoruto: [lep ¢ aara. — M.: Mup, 1988.

6. Cyxona T.C., Koznoa T.A., Conun H.1. O6mas 6uomorus. 10 — 11 k.
Pabouas Terpans k yueonuky / mox pea. B.b. 3axapora. — M.: JIpoda, 2003.
7. Ypoxu oOweit ouonoruu: Ilocodue aig yuurens / B.M. Kopcynckas, I'.H.

Muponenko, 3.A. MokeeBa, H.M. Bep3unun. — M.: IIpocsemenue, 1986.



8. Kpukcynos E. A., ITaceunuk B. B. Oxonorus. 10 (11) knace: Yueb. qis
oO1ieoOpa3oBar. yue0. 3aBeieHUH. 5-¢ u3., 1opad. M.: lpoda, 2001. — 256 ¢
9. Peiimepc H. @. Kpatkuii ciioBaps OMOI0THUECKUX TepMUHOB: KH. 1151
yuutens. — 2-e u3g. M.: IIpocsemienue, 1995. — 368 c.

10. Peiimepc H. ®@. Hauana skosiornueckux 3HaHuii.M.: I3natenscTBoO
MHDOITY, 1993. — 261 c.

11. Danuknonenus niad aereu. I'nas. Pen. B. A. Bomoaua.M.: Asanra+, 2001.
—448 c.

12. Bepsuma H.M., Kopcynckas B.M. O6m1as MmeToauka mpernogaBaHus

ouonoruu. — M.: IIpocBemenue, 1986.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

1. «Enunas xomekuus Ludposeix O6pazoBarenbHbix PecypcoB» (Habop

1 ppoBBIX pecypcoB K yueOHnkam nuaun [lonomapesoit M.H.) (http://school-
collection.edu.ru/).

2. www.bio.september.ru— razera «buonorus -npunoxenue K «1
CEHTSOPSI».

3.http://bio.1september.ru/urok/ -Matepuansi k ypoxy. 4. www.bio.nature.ru —
HAy4YHbIC HOBOCTH OHOJIOTHH

4. http://ebio.ru/ - DnexTpoHHbIN yueOHUK «bromorusy.


http://school-/
http://www.bio.1september.ru/
http://bio.1september.ru/urok/
http://www.bio.nature.ru/
http://ebio.ru/

5. http://www.gbmt.ru/ - 'ocynapctBennsiii buonornyeckuii myseit um. K. A.

Tumupssesa. BuptyanbHble SKCKypCHH.


http://www.gbmt.ru/

