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IHHOACHUTEJIBHASA 3AIINCKA

[Ipn pazpaboTke nporpamMmbl MO OHUOJIOTMM TEOPETHUECKYIO OCHOBY s
OmpeeNeHus] TMOAXO0M0B K (OPMHUPOBAHHIO COAEP)KAHUA Y4YEOHOro mpeaMera
«buonorms»  cocraBmwim:  KoHuenrtyaineHble nosnoxeHns DPI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COIepKaHUs, Pe3yJIbTaTOB 00yUYeHUs U TPEOOBAHMIA
K YPOBHIO MOJATOTOBKHM BBIITYCKHUKOB, MOJOKEHUS 00 OOIIMX WENSIX U MPUHIUIIAX,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHME CHUCTEMbl  CpPEAHEro  OOIIero
oOpazoBanmsi B Poccuiickoit Denepanuu, a TakKe TMOJOKEHUS O CcHEUpUKe
Ouonornu, e 3HAYECHUHW B TIO3HAHUM OHKUBOM TIPUPOABI U ObOecreueHuu
CYILIECTBOBAaHMS 4YesnoBeueckoro ooOimectBa. COriiacHO Ha3BaHHBIM TOJOKEHUSIM,
orpe/iereHbl OCHOBHBIE (DYHKIIMU MPOrpaMMBbl IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o 6moJIOrUU JAET MpEACTaBICHUE O IeisiX, 00 o0Iel cTpaTreruu
00y4eHMs, BOCIUTAHUS U Pa3BUTUSL 00yYarOUIUXCsl CPEACTBAMU y4eOHOIO IpeaMeTa
«buonorusy, onpenenser o0sA3aTeNbHOE MPEIMETHOE COAEPKAHHUE, €r0 CTPYKTYpY,
pacmpezeiieHde MO pas3jieliaM M TeMaM, PEKOMEHIyEeMYIO I0CJIeI0BaTeIbHOCTh
M3YyUYeHUs] y4eOHOro maTepuajia ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKM O00pa3oBaTEIbHOIO  MpOIECCa, BO3PACTHBIX OCOOEHHOCTEU
00yYaroIMnXCs.

B nmporpamme no 6mosiornu Takke yUHUTHIBAIOTCS TPEOOBAHUS K MIAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM U MPEAMETHBIM pe3ysbraraMm oOOy4YeHHs B
GbopMUPOBAHUM OCHOBHBIX BHUJOB y4e€OHO-IIO3HABATEIBLHON JEATEIbHOCTH/YUeOHBIX
JNEUCTBUN 00YyYarOIUXCs 10 OCBOEHUIO COAECPKAHUS OMOJIOTMYECKOT0 00pa30BaHus.

B mporpamme mo Ouonorum (10-11 xmaccel, 6a30BbIi ypOBEHb) pean30BaH
OPUHIMI TPEEeMCTBEHHOCTH B M3y4YeHUM Ouoioruu, Onaromapss 4emMy B He
IPOCMAaTPUBAETCS  HANPABJICHHOCTh HA  pa3BUTUE 3HAHUM, CBA3AHHBIX C
dbopMUpPOBaHHEM €CTECTBEHHO-HAYYHOTI'O MHPOBO33PEHUSI, IICHHOCTHBIX OPUEHTALIUM
JUYHOCTH, IKOJIOTUYECKOTO MBIIUICHUS, MIPEJACTABICHHUI O 3J0pOBOM 00pa3e >KU3HU
1 OCpeXHBIM OTHOIICHUEM K OKpYyXKarolied mpupoaHoit cpene. [loaTomy Hapsay c
U3y4eHUEM OOLIEOMONOTUYECKUX TEOpU, a TakXKe 3HAHUM O CTPOCHUU IKUBBIX
CUCTEM pPA3HOT0 PaHra M CYLUIHOCTH OCHOBHBIX MPOTEKAIOLIMX B HUX IPOLIECCOB B
IporpaMme Mo OMOJIOTHH Y/IEICHO BHUMAaHUE MCTIOJb30BAHUIO MOYYCHHBIX 3HAHHM
B TIOBCEJHEBHOM KU3HU IS pEUICHUS TMPUKIAAHBIX 3a/7ady, B TOM YHUCIHE:
npo(UIIaKTUKYA HACIEJACTBEHHBIX 3a00JE€BaHUN YEIOBEKa, MEIUKO-TEHETHUECKOTO
KOHCYJIbTUPOBaHHUSA, OOOCHOBAaHHS SKOJOTUYECKH I11€J1eCO00pPa3HOro IMOBEJACHUS B
OKPYJKarOIIEW MPUPOJHOM Cpele, aHAIU3a BIUSHUS XO3AUCTBEHHOM NEATEIBHOCTHU
YeJIOBEKa Ha COCTOSHUE NPHUPOAHBIX M HMCKYCCTBEHHBIX JKOCHUCTEM. Y CHIICHHE
BHUMAaHMSI K TPUKIAAHONW HANpPaBJICHHOCTH Yy4yeOHoro mpeamera «buonorus»
IPOJUKTOBAHO HEOOXOAMMOCTBIO OO€CleUeHUsl YCJIOBHM MJisi PEIICHHUS OJIHOM U3
aKTyaJbHBIX 3374  IIKOJBHOrO  OMOJOTMYECKOro  oOpa3oBaHus, KOTopas



npeanonaraer (OPMUPOBAHHE y OOYYAIOIIMXCS CIHOCOOHOCTH AaJalTUpPOBAThCA K
VU3MEHEHUAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUpA.

buosorus Ha ypoBHE cpeHEro o01ero oopa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona oOecnieurBaeT (GOpPMUPOBAHUE y OOYUYAIOIIMXCS MPEJCTABICHUNA O HAyYHOM
KapTUHE MHUpa, paclupseT M o0000laeT 3HAHMS O JKUBOM Tmpupoae, e€
OTJIMYUTENbHBIX NPHU3HAKAX — YPOBHEBOW OpraHM3alMd M 3BOJIIOIMUH, CO3HAET
YCIJIOBHUS JIJIs: TIO3HAHUS 3aKOHOB KMBOU MPUPO/IbI, PopMupoBaHus (HyHKIIMOHATIBHOM
I'PaMOTHOCTH, HaBBIKOB 3/I0POBOr0 M 0€30IacHOro o0pas3a >KM3HHU, SKOJOTHUYECKOIrO
MBIIIJIEHUS, UEHHOCTHOTO OTHOIIECHUSI K )KUBOU MPUPOJIE U YEIIOBEKY.

Bonpuioe 3HaueHne OMONOTUS UMEET TAKXKE JJIA PELICHHUs] BOCIUTATEIbHBIX U
Pa3BUBAIOIIKX 3a/1a4 CPEHETO 00IIero 00pa3oBaHus, COIHMAIA3AIUN 00YUYaIOIIUXCS.
N3yuenue ounonoruu obecrieunBaeT yCIOBUSA TUISt dbopmMupoBaHus
WHTEJUIEKTYaJbHbIX, =~ KOMMYHHMKAIIMOHHBIX W  HMH(QOPMALIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, CIHOCOOCTBYET MHTETpallMiid OWOJIOTMYECKUX 3HAHUU C
MIPEICTABIICHUSIMH U3 APYTUX YYeOHBIX MPEAMETOB, B YaCTHOCTH, (PU3HKHU, XUMHUH H
reorpadpuu. Ha3BaHHBIE TOJIOXKEHUS O TpPeJHA3HAUCHUH Y4eOHOro mpeamera
«buonorusiy COCTaBWJIM OCHOBY JUIsl OMNpeNeieHus IMOAXOAOB K OTOOpy U
CTPYKTYPUPOBAHMIO €TI0 COJIEPKaHUs, MPEICTABIEHHOTO B TPOrpaMMe Mo OUOJIOTHH.

OT6op conepxkanus yueOHOro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYLIECTBIEH C MO3ULUH KyJIbTYpOCOOOpPa3HOro MOAXO0Ja, B COOTBETCTBHHM C
KOTOPbIM 00ydYaroniuecsi JOJKHBI OCBOUTH 3HAHUS W YMEHUS, 3HAUYMUMBIE IS
dbopmupoBaHus o0LIEH KYJIbTYpPbl, ONMPEACISIONINE aJIeKBAaTHOE MMOBE/ICHNE YETIOBEKA
B OKpYyXarollel NpUpPOJHOM cpelie, BOCTPEOOBAHHBIE B IOBCEIHEBHOW >KM3HU U
IPAKTUYECKON AesaTeNbHOCTH. Oco0oe MEeCTO B 3TOM CUCTEME 3HAHMM 3aHUMAIOT
3JIEMEHTHl  COJEP)KaHUs, KOTOpbIE€ CIy)XaT OCHOBOM i  (OpMUPOBaHUSA
IIPEJCTABICHUI O COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHE MUPA U LIEHHOCTHBIX
OpUEHTAlUAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHU3alMM  OMOJOTHUYECKOIrO
00pa3oBaHUs.

CTpyKTypupOBaHUE COJAEpX aHUs Yy4eOHOro marepuaiga B IporpaMMme I10
OMOJNIOrMM  OCYUIECTBJIIEHO C Y4YETOM MPUOPUTETHOIO 3HAYEHUsI 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX >KMBOM MPUPOIBI, O €€ YPOBHEBON OpraHU3alMHU U
HBOJIIOLMU. B COOTBETCTBUU € 3TUM B CTPYKType ydeOHOro mpeamera «buosorus»
BBIJICJICHBI CIEAYIOIIHUE coJiepKaTelibHble JuHUU: «buosorus kak Hayka. MeTojbl
HAay4yHOro Mno3HaHus», «Kilerka kak Ouonorumyeckas cuctemayn, «OpraHusm Kak
Ouonornueckas cucrema», «CucreMa U MHOrooOpasue OpraHHYECKOro MHpay,
«DBOIOIUS KUBOM MPUPOAB», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

[lenp wu3ydenust yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOYyYaloImMMHCS  3HAHUSIMH O  CTPYKTYPHO-(QYHKIIMOHAIHHOU
OpraHU3aIMH )KUBBIX CHCTEM PAa3HOTO paHTa U NMPUOOpEeTEeHNEe YMEHUN MCTOIb30BaTh



9TH 3HAHUS JJISI TPAMOTHBIX JIEHCTBHUIA B OTHOIICHUH OOBEKTOB JKUBOU MPHUPOIBI H
pEIICHUS Pa3IMYHbIX KU3HEHHBIX TIPOOIIEM.

Joctiwxkenue 1enu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 06a3zoBoM
ypOBHE 00€eCTIeunBaeTCs peUICHHUEM CIEAYIONTNX 3a/1a4:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAHHA O OHOJIIOTUYECKUX TEOPHUsX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3axX, MPaBWJIAX, CIY>KaIIMX OCHOBOM
st (OPMUPOBAHMS TPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAY4YHOTO MO3HaHUS, CTPOCHUH, MHOTOOOpa3sMu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPTaHM3AINH, BBIJAIONINXCS OTKPBITUAX W COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMmupoBaHue y OOYYaIOIIUXCSl TTO3HABATENIbHBIX, HWHTEIIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpOIECCE aHadu3a JaHHBIX O MYTIX pa3BUTUS B
OMOJIOTMM HAay4HBIX B3TJIAJ0B, UACH M MOAXOJOB K H3YYEHHUIO JKHUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHU3aINY;

CTaHOBJICHHE Yy OOydYamomuxcsi OOmel KyJabTyphl, (QYHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHUU OOBSCHATH M OIICHUBATH SIBICHHS OKPY>KAIOIIETO
MUpa >KUBOW MPUPOABl HA OCHOBAHUU 3HAHWM U OMbBITA, MOJYUYECHHBIX MPU U3YUCHHUH
Onosoruu;

dopmMupoBaHne y OOy4arOmMXCs YMEHUH WJUTFOCTPUPOBAThH 3HAYCHHE
OMONOrMYeCKUX 3HAHWM B TNPAKTUYECKON JEATENbHOCTH YENOBEKa, pa3BUTUU
COBPEMEHHBIX MEJUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOXHOCTH ITO3HAHMSI YEJIOBEKOM >KHUBOU
PUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUSI K HEH, COOIIOJICHUS ITHUYECKUX
HOPM TpU IPOBEICHUHN OMOIOTUYECKUX UCCIIeI0OBAaHUM;

OCO3HaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JJIS TIOBBIIMICHUS YPOBHSA
IKOJIOTHYECKOUN KYJIBTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YyMEHUI B MOBCEIHEBHOW >KU3HU IS
OILICHKH TOCIEACTBUIA CBOCH IESATEIbHOCTH MO OTHOIIECHHUIO K OKpY’XKaIoIIeH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBAaHHME U COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpeanero oOuiero oOpa3zoBanus «buosnorus», usydaemas Ha
0a30BOM ypOBHE, SBISETCS OOS3aTEIBHBIM yYeOHBIM TMPEAMETOM, BXOJAIINM B
coctaB mpeaMeTHou oOmactu «EcTecTBeHHO-HAy4YHBIE TpeaMeThl». s u3ydeHus
Oounonornu Ha 0a30BOM ypOBHE CPEIHETO OOIIEero 0Opa3oBaHUS OTBOJIUTCS 68 4acoB:
B 10 xnacce — 34 yaca (1 yac B Hepento), B 11 kimacce — 34 gaca (1 yac B Henento).



COJEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puiocodueil, STUKON, ICTETUKON U MPaBOM.
Ponp Oumonormu B (QOPMUPOBAHMU COBPEMEHHOW HAYYHOW KapTHUHBI MUDA.
Cucrema OGMOJIOTHYECKUX HAYK.

MeTopl TO3HAHMS KUBOUM MPUPOIBI (HAOTIOIEHHE, IKCTIEPUMEHT, ONMCAaHNE,
U3MepeHue, Kilaccupukalus, MOJAETUPOBaHUE, CTaTUCTHUYecKas o0padoTka
JTAHHBIX ).

JdemoncTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbios, /. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

[Tpaktuueckass padora Ne 1. «Vcnonp3oBaHue pa3IWYHBIX METOAOB IMPHU
U3Y4YCHUN OMOJOTHYECKHX OOBEKTOBY.

Tema 2. /KuBble cUCTEMBI U X OPTraHU3AIUA.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. Otimnuue
YKUBBIX CUCTEM OT HEOPTAHUYECKOW MMPUPOJIBI.

CBolicTBa OMOCHCTEM M MX pa3HOOOpaszue. YPOBHU OpPTaHU3AIUN OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBbIM, OPraHU3MEHHBINA, IOIYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYeCKui ), OnocqepHBIii.

JdeMoHcTpanuu:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKH KU3HW», «YPOBHU OpraHU3aluu
YKUBOW IPUPOIBD.

O6opynoBanue: moaenb Mojiekyibl JIHK.

Tema 3. XumMH4ecKHUil COCTAaB M CTPOEHHE KJICTKH.

XUMHUYECKUN COCTAaB KIIETKH. XHUMHUYECKHE DJJIEMEHTHI: MaKPOIJIEMEHTHI,
MHUKPO2JIEMEHTBI. Boia 1 MUHEpabHbIE BELIECTBA.

OyHKIMA BOABI M MHUHEpaJbHBIX BewmecTB B KieTtke. l[logaep:kaHue
OCMOTHYECKOT0 OaaHca.

benku. CoctaB u crpoeHure OeIKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnmMblie 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJibl (TIEpBUYHASsl, BTOPHUYHAS, TpETUYHAs U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOWCTBa OenkoB. buonormyeckue
GyHKITUU OEIKOB.

®depmentsl — Ouonormyeckue Kartanuzartopbl. CTpoeHue (QepmeHra:
aKTUBHBIA ILEHTp, cyOcTpartHas crneuu@uuHocts. KodepmenTsl. ButaMuHBbI.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.



VYraeBoasl: MoHoOcaxapuabl  (TJIIOKO3a, pudo3a ©  JE30KCHUpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) M IoyMcaxapuibl (Kpaxmal, TJIMKOTEH,
1EeJUTI0I103a). bruonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qoc@orunuasl, crepouasl. [HapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢Gynkuuu aunuaoB. CpaBHeHue
YIJIEBOJIOB, OETIKOB U JIMMTUAOB KaK UICTOYHUKOB SHEPTHUHU.

Hykneunoseie xucnorsl: JHK wu PHK. Hykmeornasr — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkunu PHK.
Bunast PHK. AT®: ctpoenue u GyHKIMU.

[{uTonorus — Hayka o kierke. Kiietounas teopus — NpuMep B3aMMOAEUCTBHUS
uje u (paKkToB B HAYUYHOM MMO3HAHUU. MEeTO bl U3yUEeHUS KIIETKHU.

Knerka xak 1enoctHas >kuBas cuctemMa. OOmme NpU3HAKH KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JJHK kak reneruueckuit ammapar,
cucTeMa cuHTe3a Oeska.

Tunel KJIETOK: JyKapuoTHUYecKass U mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUS TpoKapuoTuueckor kieTku. Kierounas crenka Oaxrtepuii. CTpoeHue
DYKApUOTUYECKOW KIIETKM. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, JKUBOTHOU U
rpUOHOMN KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIHUKC, UX
¢ynxun. [Inazmatnyeckas memOpana, e€ cBoiicTBa 1 GpyHkiuu. L{lutomnazma u eé
opranounbl. OnHomeMOpanHbie opraHouabl kieTku: JIIIC, ammapar I'onbmxu,
an30coMbl. [loayaBTOHOMHBIE OpPraHoOWbl KIETKU: MHUTOXOHIPHUH, IIJIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJApUM W T1iactua. Bunbl mnactun. HememOpannbie
OpraHOWIBI KJIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTP, IIEHTPUOJH, PECHUYKH,
KryTUKUA. QYHKIIUU OPraHOUI0B KJIETKU. BitoueHus.

Anpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sjpa: sigepHas 000J0uKa,
KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammel:  «Pacripenenesue XUMUYECKUMX 3JEMEHTOB B HEXKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBON IPUPOAEH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHYECKUX JIIEMEHTOBY,
«CTtpoeHue MoeKyJbl BoAb», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbI OeTKay,
«Ctpoenue pepmenta», «Hykneunossie kucnotsl. [JHK», «Ctpoenue Monexyibt
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHHE JKMBOTHOM KIIETKW»,
«CTpoeHne pacTUTENbHON KIETKN», «CTpoeHHEe NPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sipa KIETKN», « Y TIIeBOAbD, «JIumuasn.



OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE I IPOBEICHHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHe PadoThI:

JlaGopatopuass pab6ora Ne 1. «M3yueHue KaTaJTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIUTIa3hbl WU KaTajaasbl)y.

Jlabopatopuass pabora No 2. «lM3ydeHue CTpOEHHS KIETOK pACTEHUH,
KUBOTHBIX M OaKTEpHil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpONpENnaparax M HX
OMKCAHUE.

Tema 4. 7Ku3HeneATeJIbHOCTb KJIETKH.

OOMeH BemiecTB, WM METa00IM3M. ACCUMWIISINS (TUTACTUYECKH OOMEH) |
JTUCCUMUJIISIINS (QHEPTeTHUYEeCKU OOMEH) — JBE CTOPOHBI E€IUHOrO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB W HHEPrUM B TMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTPOQHBIA U reTepoTpodHbIA. Pois dhepmeHTOB
B 0OMEHE BEIIECTB M MPEBPAIIEHUN YHEPTUHU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (Qa3bl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh (hoTOCUHTE3a. 3HaUeHUE (POTOCHHTE3a IS KU3HU
Ha 3emsie. BiausiHue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €TI0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTCHUIA.

XeMOCHHTE3. XEMOCHHTE3UPYIOINUE OakTepur. 3HAUCHUE XEMOCHHTE3a IS
YKU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeIiecTB, BbIJEICHUE U
AKKYMYJUPOBAaHHE DHEPTrUU B KIETKE. OTambl JHEPreTUYECKOro OOMeHa.
['mukonus. bpoxenue m ero Buubl. KuciopogHoe OKUCIEHHWE, WA KIETOYHOE
JIbIXaHUE. OxkucnurenbHOe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiium wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetnyeckod HMHPOpMalLMH B KJIETKE. ['@HETHUYECKHl KO WM €ro
cBorictBa. Tpanckpumnums — marpuunsiii cuate3 PHK. Tpancnsmus — GuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHokuciaor. Ponb pubocom B
OouocuHTe3e Oenka.

Hexkinerounsie popMbl ku3HU — BUpYchl. UcTtopus oTkpsiTus Bupycos (. WM.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUSI W JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XUBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnozaedunmta yenopeka (BUY) — Bo3Oyautens CIIN/a.
OOpartHast ~ TpaHCKpUIIUs, peBepraza W uHTerpasa. lIpodunaktuxa
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUIA.

JdemoncTpanuu:

[Toptpetsi: H. K. Konwuos, /1. . UBanosckuii, K. A. Tumupsizes.



Tabmuubr u cxembl: «Tunbel muTanusy, «Mertabomusm», «MUTOXOHAPHUY,
«OHepreTuyeckuii oomen», «Xmnopomiacty, «Dorocunres», «Ctpoenue JIHK»,
«Ctpoenue u QPyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupycw», «bakrepuodarn», «Ctpoenre u xu3HeHHbIH Uk Bupyca CIIN]a,
oakTepuodaray, «Pemnmukarms JJHK».

OobopynoBanue: monenu-anmMkanuun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enka», «CTpoeHHe KISTKN», Moielb cTpykTypsl JJHK.

Tema S. PazMHoOKeHNe M HHAMBHAYAJIbLHOE Pa3BUTHE OPraHU3MOB.

KiieTouHblil MUK, WM JKU3HCHHBIM LMK KiaeTku. MHTepdaza u MuUTO3.
[Tpomecchl, mpotekatomue B wHTep(daze. Perumkamus — peaxius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIA HabOp — KapHOTHIL
JIumuionHeli W TaluIOWJHBIA ~ XpOMOCOMHBIE  HAOOphL.  XpOMaTHJIBI.
[{uTronoruueckue OCHOBBI PA3MHOKEHHMSI W  MHIAUMBHIYAJbHOIO  Pa3BUTHUSA
OpPraHU3MOB.

Henenne knerkn — muro3. Cragum murtosa. IIponeccsl, npoucxonsmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKHI CMBICI MUTO34.

[Tporpammupyemast rubenb KIETKU — arorTo3.

@dopMbI pa3sMHOKEHHSI OPraHU3MOB: O€cCIioyioe U mosioBoe. Buibl 6ecrnosnoro
Pa3MHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAHME OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KIOHHPOBAHHE
OPraHU3MOB, €0 3HAYEHUE IS CEIEKIUU.

[TosoBoOE pazMHOXKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meiio3. Craguu meiio3a. IIpoiecchl, Npoucxoadiine Ha CTagudaxX Menosa.
[loBenenne xpomocoM B Menosze. KpoccuHrosep. buosnormdyeckuit CMbICa U
3HAYECHUE MEH03a.

['ametoreHes — mporecc 0O0pa3oBaHUsI TOJOBBIX KIETOK y KUBOTHBIX.
[TonoBbIe Kene3bl: CEMEHHUKU U sMYHMKU. OOpa3oBaHuWE M PAa3BUTHE MOJOBBIX
KJIETOK — TaMeT (CrepMaTo30ui, SIMIEKIeTKa) — CHEpMaTOreHe3 U OBOI€HE3.
OCOOEHHOCTH CTpPOEHHMs SULEKIETOK M crepMaTo30uaoB. OIUIOA0TBOPEHUE.
[TapTreHorenes.

WnpuBuayanbHoe  pa3BuTHe  (OHTOreHe3). OMOpHOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npobienue, ractpyisuus, opraHorene3. IloctamOpuonanbHOe pa3Butue. Tumbl
MOCTAIMOPHOHAIBHOTO PAa3BHUTHS: TMPAMOE, HempsiMoe (TMUMHOYHOE). BrmsHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPBI, CIIOCOOHBIE BHI3BHIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoncTpanuu:



Tabmumer u cxembl: «DopMbl pasMHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJOTBOPEHHUE y [BETKOBBIX pAaCTEHUM», «BereraruBHOe pa3MHOXKEHHE
pactenui», «Jlenenne xknetku Oaktepuii», «CTpOEHHE TOJOBBIX KIETOKY,
«Ctpoenune xpomocoMb», «Knerounbiii mukim», «Pemnmukanus JTHK», «Mutosy,
«Menos», «IIpsamoe u HenpsAMoe pa3BUTHEY, «] aMETOTeHEe3 Yy MIIEKOIUTAOINX U
4eJI0BEKa», «OCHOBHBIE CTAJIMM OHTOTEHE3a».

Oo6opynoBaHue: MHKPOCKOII, MHUKPOIIPEINApaThI «Cnepmaro3onbl
MJIEKOIIUTAIOLIEro», «SiuekneTka miuekonuraromero», «Kapuoknnes B KieTKax
KOpEelIKa JIyKa», MarHuTHas MOJENb-alIUInKauus «/lenenue KIEeTKu», MOJEeIb
JIHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U NpakTHYecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HabmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEUIKA JIyKa Ha TOTOBBIX MUKPOITPENApaTax».

JlaGoparopuas pabota Ne 4. «M3ydeHuwe CTpOECHHS TOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBEHHOCTb 1 M3MEHYUBOCTH OPTaHU3MOB.

[Ipenmer u 3agaum reHetuku. Mctopus pa3BuThs reHETUKU. Poib nutonoruu
U 3MOpUOJIOTUM B CTAaHOBJIICHMM Te€HETUKHU. Bkiaa poccuilckux M 3apyOeiHBbIX
Y4EHBIX B pa3BUTHE TEHETHUKU. MeETOJbl TEHETUKH (TUOPUIO0JIOrHYECKUM,
LIUTOT€HETUYECKUM, MOJEKYISIPHO-TreHeTU4eCKUi). (OCHOBHBIE TI'€HETUYECKUE
noHATHUsA. [ eHeTn4Yeckas CHMBOJIMKA, UCIOJIb3yEMasl B CXEMaxX CKPELIMBAHUM.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuiHoe ckpelrBaHie. 3aKOH €IuHO-00pa3us THOPUAOB MEPBOTO
nokoyieHus. lIpaBuno goOMUHMpOBaHMWS. 3aKOH PpACHICIUICHUS MOPU3HAKOB.
['unoresa yncrotrel ramer. [lonHOE U HEMOHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHHWe. 3aKOH  HE3aBHUCHUMOTO  HAClIeJOBaHUS
npu3HakoB.  lluToreHeTMueckMe  OCHOBBI  JUTHOPHUIIHOTO  CKpEIIMBAHUA.
AHanmsupyouee ckpenmBanue. VMenonap30BaHne aHAIUM3UPYIOLIETO CKPEIINBAHUS
JUIs1 OTIPEIeSICHHs] TeHOTUIAa OCOOU.

Cuernennoe HacnefoBaHue nmnpuszHakoB. Pabora T. Moprana 1o
CLEIUIEHHOMY HacJIeJOBaHUIO TeHOB. HapylieHue cuersieHus: TeHOB B PE3yJIbTaTe
KPOCCHUHI'OBEpa.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. | eHeTHYEeCKue KapThl.

['enernka mosia. XpoOMOCOMHOE ONpEAENEHUE MO0JIa. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omoramernele M rereporaMeTHele OpraHusmbl. HacnepoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BHibl ”3MEHUMBOCTHU: HEHACIIECICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcIEOCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOAU(UKATMOHHOW U3MEHUYMBOCTH. BapuanmoHHbIi psiji U BapuallMOHHASI KPUBAs.



Hopma peakuuum npusHaka. KonnuecTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKUM U UX
HOopMa peaknuu. CBoMcTBa MOAU(DHUKAITMOHHOW N3MEHUYHUBOCTH.

HacneactBennasi, wiaM TeHOTUNIMYECKas, HW3MEHUYMBOCTh. KomOWHaTHBHAas
W3MEHYUBOCTb. Melo3 W TMOJOBOM mpolecc — OCHOBAa KOMOMHATHUBHOM
U3MEHYUBOCTU. MyTanimoHHasi u3MeHUUBOCTh. Kitaccudukanus MmyTanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHbIE. HacToTa U MpUYMHbBI MyTaluil. MyTareHHble (aKkTOphbI.
3aKOH TOMOJIOTHYECKHUX PSAJIOB B HaclieAcTBeHHOM nu3menunBoctd H. 1. BaBuiiosa.

BresinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI T€HETHKU
YyeJIoBeKa: TeHeaJornaecKuii, OJIM3HEIOBRIN, IINTOICHETHYCCKHUI, OMOXMMHYCCKHI,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHnHOE OIIPEAECICHUE FEeHOTHIIA!
ITOJJHOT€EHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[M[{P-ananu3a. HacnenctBeHHble 3a00JieBaHUS 4YEJIOBEKAa: T'eHHbIE OO0JE3HHU,
00JIe3HU C HACJIEJCTBEHHOM MPEeapacloyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckne UM reHeparuBHble MyTanuu. (CTBOJOBbIE KiIETKW. [IpuHUHANBI
3I0pOBOTr0 00pa3a KW3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS TCHETHUECKUX
0ose3neld. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEIAUIIMHCKON
TEHETHKH B MIPEJAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JdemoncTpanuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuupr w  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAHME U €ro
LIATOTCHETUYECKAass OCHOBa», «3aKOH pACHICIJICHUS W €ro LHUTOTCHETUYeCKas
OCHOBa», «3aKOH  YHCTOTBl  ramer», «JluruOpuaHoe  CKpeHIMBaHUEY,
«uTomornyeckue OCHOBBI JUTUOPUIHOTO CKpELLUBAHUSY, «Meio3sy,
«B3anmoaenucTBue alIeNbHBIX T'€HOB», «l'€HeTHYeCcKue KapTbl PpPACTEHUM,
KUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HAaCIEHOBAHUS,
CUEIUIEHHOro ¢ mnosiom», «KapuoTtumbl YenoBeka U KUBOTHBIX», «Buasl
U3MEHYUBOCTW», «MoaudukamonHas HW3MEHUYUBOCTHY, «HacnmemoBanue pesyc-
dakropa», «I'eHeTrka rpynm KpoBuw», « MyTarimoHHas U3MEHUHUBOCTHY.

O6opynoBanue: MojeNU-anIuIMKauuu «MOHOTHOpUIHOE CKpEUIMBaHUEY,
«Henonnoe nomuuupoBanuey, «Jurubpunnoe ckpenuBanue», «llepexpécr
XpOMOCOM», MHKPOCKOIl M MHKpomnpenapaT «Jlpo3zodpuna» (Hopma, MyTauuu
(bOopMBI KPBUIBEB U OKpPACKH Teia), repbapuil «I'opox moceBHON».

JlaGopaTopHblie U NpaKTHYeCKHEe PadoOThI:

JlaGoparopnas pab6ora No 5. «M3ydeHuwe pe3yJbTaTOB MOHOTHOPUIHOTO M
JUTUOPUIHOTO CKpPELIMBaHUs y AP030( Uikl Ha TOTOBBIX MUKpOTIpenapaTaxy.

JlabopatopHas pabota Ne 6. «M3yuenne Moan(pUKAIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHHUE BAPUALMOHHOTO PSiJia U BAPUALIMOHHON KPUBOW.



JlaGopartopHnasi padora Ne 7. «Ananu3 MmyTanuii y apo30(uisl Ha TOTOBBIX
MHUKPOIIpENapaTax».

[Tpaktuueckass pabora Ne 2. «CocTaBieHHMe U aHaIU3 POAOCIOBHBIX
YEJIOBEKA.

Tema 7. Cennekuusi opranuzmoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak HaykKa M IMPOLECC. 3aPOXKJICHUE CEIICKIMU U JOMECTUKAIUS.
Yuyenne H. UW. BaBunoBa 0 1eHTpax MNPOUCXOXKIACHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUU. LIEHTphl MPOUCXOKAECHUS NOMAIIHUX KUBOTHBIX. CoOpT,
OpOJIa, HITAMM.

CoBpeMeHHbIE METO/IbI CeleKUUU. MacCoBBI U MHANUBUAYAJIBHBIA OTOOPHI B
CEJICKIUH pPAcTeHHM W KUBOTHBIX. OIlEHKa SKCTepbepa. bIM3KOPOICTBEHHOE
cKpemuBaHue — WHOpuguHr. Yucrtas nuHus. CKpellMBaHME YHMCTHIX JIHHHM.
['erepo3uc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelIUBaHUE — ayTOPUIAMHT.
Otnanénnas rtulOpuauzauus U €€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHE TOJIMIUIONJIOB. JIOCTMI)KEHMsSI CENEeKIMU pAaCTeHUM, XWUBOTHBIX U
MHUKPOOPTIaHU3MOB.

buotexHonoruss Kak OTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHepHUs. OTalbl
co3nanusi pexomOuHantHoM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHKeHepus. Kierounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KiloHnpoBaHKMe BBICOKONPOIYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPTaHU3MOB.

Okonoruyecknue W ITudeckue  mpobimembl. MO  —  reHeTHYecKu
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

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

Tabmumbsl 1 cxembl: kapta «LleHTpbl NpouCXOXKIEHHsT W MHOroodOpasus
KyJIbTYPHBIX pacTeHuin», «IIopoabl fOMamHUX XKUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OtaanénHas rudpuauzanus», «Padoter akagemuka M. @. BanoBay,
«[Homumnoungus», «OO0bekThl OuoTexHOMOTUN», «KIileTouHbIE KyNbTYypbl U
KJIOHUPOBaHKE», « KOHCTpyHpOBaHUE U IEPEHOC I€HOB, XPOMOCOM).

O0opynoBaHue: MyJISKU TUIOA0B U KOPHEIJIO0B TUKUX ()OPM U KYJIBTYpPHBIX
COpTOB pacTeHMi, repbapuii «CebCKOX035HCTBEHHBIE PACTEHUSY.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

Okckypenss «OCHOBHBIE METOABI M JOCTHKEHUS CEJIEKUMU DPACTEHHU H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLMIO, IIJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOpuUIO
arpOyHHUBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBoJTIOMOHHASA OMOJIOT M.



[IpennocbuiIku BO3HUKHOBEHHUS JBOJIOIMOHHOW TEOPHUHU. OBOJOLMOHHAA
Teopusi U €€ MecTo B OMOJOruM. BiusHue 3BOJIIONMOHHON TEOPUM HA pa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CBugerenscTBa 3BOJOIUU. [laneoHToNIOrMYECKHE: TMOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHUJIOB B MaJICOHTOJOTMYECKOW JIETOMHUCH, NEPEeXOJHbIe (HOPMBI.
buoreorpaduyeckue: cxoacTBo u paznudne GayH u (Hprop MaTepruKoB U OCTPOBOB.

OMOpHOIOTMYECKHEe: CXOJACTBA M pa3inuus 3MOPHOHOB pa3HBIX BHUJIOB
NO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTHUYHbIE,
pYyIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKHUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OIMYECKUX IMyTeH y BCeX
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. IIpeanochbliku BO3HUKHOBEHUS
napBuHU3MA. J[BWOKyIuMe CWJIbI HBOJIONMU BUAOB 1o JlapBuHYy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OIPAHUYEHHOCTH PECYPCOB, HEOMpeNeiaEHHAss WU3MEHUYUBOCTD,
0opb0a 3a CylllecTBOBAaHUE, €CTECTBEHHBI OTOOD).

Cunretnueckas teopus 3Bosronuu (CTI) u €€ 0oCHOBHBIE MOJIOKEHHUS.

MukposBoironus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMKU BUAOB B Ipupojae. MyTalmoHHBINA
npouecc M KOMOWHATHBHAasT M3MEHYMBOCTh. [lomynsliMOHHBIE BOJHBI U Jpeild
reHOB. M30Js1us 1 MUTpanus.

EctecTBennbiii or6op — HampaBnsoomuii ¢akrtop sBomonun. DopmMbl
€CTECTBEHHOT0 0TOOpA.

[TpucnocoONeHHOCTh OpraHU3MOB Kak pe3yjbTaT 3Bojtouud. [Ipumepsr
IPUCTIOCOOIEHUN y OpraHu3MoB. ApoMop(d03bl U UANO-aAANTALUH.

Bun wu BumooOpasoBanue. Kpurepum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBomorusi. DPopMbl  HBONIONUU:  (puileTHYecKas, JHUBEpreHTHas,
KOHBEpreHTHasi, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[TpoucxoxieHne OT HecleUHATM3UPOBaHHbIX NpelakoB. IIporpeccupyronias
crienrain3anus. ATanTUBHAS panalusl.

JdeMoHcTpanuu:

[Toptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenb, ®. Mrosuiep, A. H. Ceeprios.

Tabnuis! u cxemsl: «Pa3BuTre OpraHMuecKoro Mupa Ha 3emiiey», «3apoabIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoppOBI  3a
cymectBoBanue», «EctecTBeHHbIt 0TOOPY», «MHOroo06pasue COpTOB PACTEHHIN,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsuum»,  «MyTtanuonHas
U3MEHYUBOCTE», «ApoMopdo3sl», «Mnmoamantamum», «OOmas aerenepamnusy,
«/IBmKymme cwisl dBomonum», «Kapra-cxema wapmpyrta nyremectsus Y.



Hapsunay, «bopbba 3a cymectBoBaHue», «lIpucmocobIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe Bun000pa3zoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHEY.

O6opynoBaHue: KOJUJIEKIHMS HACEKOMBIX C PA3IMYHBIMU TUIIAMU OKPACKH,
HA0Op IUIOMOB U CceMsiH, Koyuiekius «[Ipumepsl 3aUUTHBIX MPUCITIOCOOIECHUN Y
KUBOTHBIX», MOZeNb «OCHOBHBbIE HAaIPaBJICHUS 3BOJIIOLUNY, O0BEMHAA MOJEIb
«CTpoeHue TOJI0BHOTO MO3Ta IIO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koiuiekuus «DoOpMbl COXPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wmonaenb anmmkauus «llepexpécr
XpOMOCOM», BiaxHble Tmpemnaparsl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYIIKA», MUKpompernapat «J[po3odwmmay (Hopma, myTtanmuu GOpMBI KPBIILEB U
OKpAacKH Tena).

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

Jlabopatopnasi padota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIO).

JlabopatopHuas padota Ne 2. «Onucanue mpucmocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHME U Pa3BUTHE KU3HM Ha 3eMm.ie.

JloHaydHble TpPEACTABICHUS O 3apOXKICHHM KWU3HU. HayuHble TMIOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: a0uoreHe3 M MaHCIepMus. XUMUYecKas
IBOMIIOLUS. AOHMOT€HHBI CHUHTE3 OPraHWYECKHUX BEIIECTB M3 HEOPraHMYECKHX.
DKCIEepUMEHTAIbHOE MOATBEPKIACHNE XUMUYECKOW 3BOMIOUNK. HauanbHbIe 3Tanbl
ouosorndeckor sBosoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. lIepBbIE KIIETKM KW HMX DBOJIOLMSL.
@opMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTraHU3MOB.

PasButne xu3HmM Ha 3emue mo spam M nepuojgaMm. Karapxen. Apxenckas u
nporepo3oiickas dpel. llameo3olickas spa u €€ mNepuoAbl: KEeMOPHIICKUH,
OPAOBUKCKHUH, CHITYPUHUCKHM, JEBOHCKUM, KAMEHHOYTOJIbHBIN, TIEPMCKHU.

Me3so30lickas 3pa U €€ Iepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo30iickass »pa W €€ mNepuoAbl: NaJICOrC€HOBBIA, HEOTCHOBBIM,
AHTPOITOr€HOBBIM.

XapakTepucTUKa KJIMMaTa U IeoJOornyecKux mpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTEIIBHOIO M J>KHMBOTHOIO MHUpa. ApomMopdo3bl y pacTeHUM u
KUBOTHBIX. [losiBI€HME, pacliBET U BEIMUPAHUE FPYIIT KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOrO0 MHpa Kak OTpaxkeHue 3Boyrouund. OCHOBHBIE
CHUCTEMATUYECKUE IPYNIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHS KaK Hayka. PazBuTue npeacraBieHuil o
IIPOUCXOKIACHUM 4esoBeka. Meroasl u3ydyeHus aHTponoreHnesa. (CxoncrBa u
pa3nuy4Ms 4eJ0BeKa U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEJIOBEKaA.



JBrxymue  cuiabl  ((akTopsl)  aHTPONOreHe3a. Hacnencreennas
W3MEHUYMBOCTh M  €CTECTBEHHBI 0TOOp. OOmecTBeHHBIM 00pa3 KHU3HU,
U3TOTOBJIEHUE OPYIUN TPyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU DBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, YenoBek npsaMoxondalui, YesmoBek HeaHIEpTAIbCKUHM, Yenosek
pa3ymHbIil. Haxonku HMCKONaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHHA, 00JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckue packl. OCHOBHBbIE  OOJbIIME  pachkl:  €BPONEOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioWjHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAS
(a3maTcko-amepuKaHckas).  UepTsl  NPUCIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBaHMS. EIMHCTBO 4YelOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

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

Tabmuipel 1 cxembl: «Bo3nukHoBeHue CoJHEUYHON CHCTEMBI», «Pa3BuTHe
OpraHnueckoro wmupa», «PacrturenpbHas KieTka», «KUBOTHas  KIETKay,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MECTa MAJCOHTOJOTMYECKUX  HAXOAOK  IPEIAKOB
COBPEMEHHOI0 4YeJoBeKa», «JlpeBHenmune moanm», «/IpesHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeloBeueCKue pacol».

O6opynoBanue:  Mysiku  «I[Ipoucxoxknenne — denoBeka»  (OKOCTHI
aBCTPAJIONIUTEKA, MUTEKAHTPOINA, HEaHAEpTajiblld, KPOMAHBOHIIA), CJENKH WU
U300pakKeHUsT KaMEHHBIX OpPYAHMH MEpPBOOBITHOTO YeJIOBEeKa (KaMHH-YOIIIEPHI,
pyOmma, ckpebia), TEOXPOHOJOTHYECKas Ta0iuIa, KOUICKIUS «DopMbl
COXPaHHOCTH MUCKOINAEMbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTopHbIe M IpaKkTHYecKUe padoThbl:

[TpakTrueckas padora Ne 1. «3ydenne nckomaemMbIXx OCTaTKOB PAacCTCHHUN U
YKUBOTHBIX B KOJUIEKLIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emie» (B eCTeCTBEHHO-
Hay4YHbIW WA KPACBEIUECKUN MY3€i).

Tema 3. Opranu3Msbl 4 OKpY:KaIas cpeaa.

DKoJI0rus Kak Hayka. 3afadd ¥ pa3Jenbl 3KOJOTHUH. MeTObl 3KOJIOIMYECKUX
UCCJIEI0BAHMI. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpeabl oOuTaHusi OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHASI.

Okonoruueckue Qaktopel. Krmaccuduxamuss sxomorudeckux (HaKTOpOB:
abMoTHYeCcKHe, OMOTHMYECKHME U aHTPOIOreHHble. JIeHCTBUE HKOJIOTMYECKUX
(bakTOpOB Ha OPTAHU3MBI.



AOGuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIaXHOCTh. DOTONEPUOAN3M.
[Ipucnocobnennst  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buosornueckne puTMal.

buornueckue (bakTopHI. Buner OMOTHYECKUX B3aUMO/IECICTBUMN:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyajdu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HadYeHHE OWOTHYECKUX B3aUMOJICHCTBHI IS CYIIICCTBOBAHUS
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyjsauud. (OCHOBHbIE MOKa3aTeau
NOMYJISIUMU: YHMCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
mMurpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIIUUA U €€ PeryJisiiusi.

JdeMoHcTpanuu:

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

Tabnuupbl u cxemsl: kapta «I[Ipupoansie 30Hb1 3emun», «Cpeabl oOUTaHUS
opranusMoBy», «®@oronepuoguzm», «llomymsanun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJIsun UHPy30puu-TyPenbkny, «[lumespie nenm.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTU PACTEHUM U3
Pa3HbIX MECT OOUTAHUS.

JlaGopartopnas padora Ne 4. «BnusiHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[IpakTuueckast padora Ne 2. «IToacy€T MIOTHOCTH MOMYJISIIIUN Pa3HBIX BUIOB
pacTeHumn».

Tema 4. Coo0mecTBa 1 3KOJI0rHYECKHE CHCTEMBI.

CooOmecTBo opranu3smMoB — OuoneHo3. CTpykTypbl OHMOLIEHO3a: BHUAOBas,
NpOCTpaHCTBEHHasA, Tpoduueckas (mumeBas). Bunapl-nomunantel. CBs3u B
OuolLIeHO3E.

Dxoyiornyeckue cuctembl (d9kocucteMbl). I[lonsitue 00 »sKocucTeMe H
ouoreoneHoze. DOyHKIMOHANBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B S3KOCHCTEME.
Tpoduueckue (muieBbie) YPOBHU OKOCUCTEMBI. [luIiieBbie LEeNMM U CETH.
OcHOBHBIE TMOKa3aTeIu HKOCUCTEMBbI: Ouomacca, MNPOAYKIUSA. DKOJIOTHUECKHE
nupamMubl: TPOAYKUHUH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTh, CAMOPETYJIALHMS, pa3BuTHE. CyKIEcCHus.

[TpupoaHbIe IKOCUCTEMBI. DKOCHUCTEMBI 03EP M pEeK. DKOCHCTEMA XBOMHOIO
WU IIUPOKOJIUCTBEHHOTIO JIEca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonoruueckoe u x035HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U yPOOIKOCUCTEM.

buopasnoobpazue kak ¢akrtop ycroHdmBoCcTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOTO pazHooOpasus Ha 3emiie.



Yuenne B. U. Bepnanckoro o Ouocdepe. I'panuiibl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero ¢yHkimu. OcobeHHOCTH Ouocdepsl Kak
r100abHOM 3KocHucTeMbl. J[MHaMuueckoe paBHOBecHMe W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemECTB U OMOr€OXMMHYECKUE LUKIIbI JIEMEHTOB (yIiepo/a,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6rochepe 3emiu. AHTpONIOTeHHbIE U3MEHEHUS B Onocdepe.
['mobGanbHbIE YKOJIOTHYECKUE TPOOIIEMBI.

CocyliecTBOBaHuE MIPUPOIBI u YEJI0OBEUECTBA. Coxpanenue
Ounopa3sHo0Opa3usa Kak OCHOBa ycToW4YMBOCTH Ouochepsl. OCHOBA palliOHATBEHOTO
YOPABJIECHHUS MPUPOJHBIMU pPECypcaMHM U MX HCHONb30BaHue. JlocThkeHus
OMOJIOTMH U OXpaHa MPUPOIBI.

JdeMoHcTpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabmumsr u cxemsl: «IIumeBsie nenn», «bUOIEHO3: COCTaB U CTPYKTypay,
«I[Ipupoansie coobmecTBay, «llenu nuranus», «IKOJIOrHUECKas MNHPaAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO Jjeca», «buoneHoz Bogoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOIEHHBIE  BO3JICUCTBHUS HA  IIpUpoAy», «BaxHeumme HMCTOYHUKU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOI», «[louBa — BakHEiIIass coCTaBisAOLIAs
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBeril 3hdexT», «DakTopbl
pPaIMoaKTUBHOIO 3arps3HeHus Ouocdepn», «OOmas cTpykTtypa Ouocheps»,
«Pacmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «kKpyroBopot azora B mpupoae».

OOopynoBanue: Mojelb-amuIMKanus «TunuuHble OMOLEHO3b», TrepOapuii
«PacturenbHbIie coO0IIECTBaY, KOJUICKINN «buoneno3y», «Bpenurenu BaxHEHIIIX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJbTYyp», Tepbdapuu W KOJUICKIMUM PACTEHUH U
KUBOTHBIX, MPUHAMJIEKANIUE K PA3HBIM 3KOJOTMYECKUM Tpymnam OJHOr0 BHUA,
Kpacnas knura Poccuiickoit ®enepauuu, H300paXKeHUsT OXpPaHIEMbIX BHJIOB
pacTeHUN U )KUBOTHBIX.



[INTAHAPYEMBIE  PE3VIJIbTATHI OCBOEHMA IIPOIPAMMLI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cormacio ®I'OC COO, ycranaBnuBarTcsd TpeOOBaHUSA K peE3yJbTaTam
OCBOCHHS  OOYYalIIMMHUCA IporpaMM CpeaHero oOmero oOpa30BaHMS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS TNpeameTra «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHME OOYYAIONUMUCS POCCUHUCKON
IPaKJIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpE/AENICHHUI0, HaJM4yhe MOTHUBAUU K  OOy4eHUI0  OHOJIOTHUH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTUS OHOJIOTMYECKOIO
3HaHMS, TOTOBHOCTh W CIHOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~YCTAHOBKaMHU, MPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO  O00pa3oBaHus, HAJIUYUE HSKOJOTMYECKOro IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LICJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yNibTaThl OCBOCHUS MHpeameTa «buonorusy JOCTUTAlOTCS B
CIMHCTBE YYEOHOW ¥ BOCHUTATEIBHOU JCSATEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUMCKMUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHU, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI M CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAaHUS U
CaMOpa3BUTHUS, PA3BUTUSI BHYTPEHHEW MO3UIMU JUYHOCTH, NATPUOTU3MA,
YBAKEHHS K 3aKOHY U IMPABOINOPSAJKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUsSI, OEPEKHOTO OTHOIIEHUS K KYJbTYPHOMY HAcleIUl0 U
TpaaulMsIM MHOTOHAllMOHaNIbHOTO Hapoaa Poccuiickoii deneparuu, npupojae u
OKpYXaroulen cpee.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOro mpeamera «buomorus»
JOJIKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM ILIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIro OOIIECTBA, PACHIMPEHUE KUZHEHHOIO
ONBITA U OMbITA JEATEIBHOCTH B MPOLECCE peaIn3allii OCHOBHBIX HANpaBICHUMN
BOCIIUTATEJIBHOM JI€SITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON IMO3HUINH 00YYArOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOT'O YJI€HA POCCUICKOrO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IpaB MU OOS3aHHOCTEH, yBaXKECHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKON JAEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU Y4YEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMpENENsATh COOCTBEHHYIO TMO3ULHMI0O IO OTHOLIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YYUTHIBaTh B CBOMX JIEUCTBHUSIX HEOOXOJIUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKICHUAMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLHUAIBHBIM TOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCIENOBATENBCKUX 3a7a4, YBAXKHUTEIHHOTO
OTHOLIEHUSI K MHEHHIO OIIMOHEHTOB MNpHU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTbh K TYMAaHUTAPHOU W BOJIOHTEPCKOU JAESATEIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUICKOM I'PaKIaHCKOMN UIECHTUYHOCTH,
NaTPUOTU3MA, YBaXEHUS K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH IEpPEN
Ponunoil, ropmoctu 3a CBOW Kpad, CBOWO PoauHy, CBOM A3BIK U KYJIBTYpY,
IIPOIIJIOE ¥ HACTOSAIIEE MHONOHAMOHAIBLHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MaMSTHUKAM ITPUPO/IbI,
JNOCTHXEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHUCKMX YUYEHBIX B CTAHOBJIECHUE U
pa3BuTHe OWUOJOTHM, TOHUMAHUS 3HAYEHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI'0 OOLIECTBA;

ujeliHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KE€HHIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IyXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSCh HA MOPAILHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

OCO3HaHME JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POAMUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOIO MPHUHATHS ILEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;



NOHUMAaHUE 3MOLIMOHAJILHOTO BO3EHCTBHUS )KUBOW MTPUPOJIBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXKEHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢u3uyeckoro BocnuraHus, GOpMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO0 0J1ArONOTyYHs:

NMOHMMAaHUE W peaju3anus 300pOBOTO H Oe3omacHOro oOpa3a KHU3HU
(3mopoBOE€  TUTaHWE, COOJIIOJICHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH H  OTAbIXa, peryjsapHas (Qunveckas
aKTUBHOCTbH), O€pEeXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLICHHUS K
coOCTBEeHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHUE LEHHOCTH MNPaBWI HHIWBHUAYAJIbHOTO M  KOJUIEKTMBHOIO
0€e3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HHU JIIOJCH;

OCO3HAHHUE TOCHEACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIUEK (yHNOTpeOIeHUs
aJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HaHUE IIEHHOCTH MacTepCcTBa, TPy 10J1t00ue;

TOTOBHOCTh K AKTHUBHOM JEATENbHOCTH TEXHOJOTMYECKONM M COLMaIbHON
HaIPaBJIEHHOCTHU, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHATH TAaKYIO JI€SITEIbHOCTD;

UHTEpEC K Pa3iudHbIM cdepaM mpodhecCHOHATBHON e TeNbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOP Oynyme mpodeccurt W peaan30BHIBATH
cOOCTBEHHbBIC KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O U €amMOOOpa3OBaHUIO Ha
MPOTSKECHUN BCEU KU3HU;

7) IKOJIOTHYECKOT0 BOCITUTAHMSA:

HKOJIOTUYECKU 1I€JIeCO00Pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS,

NOBBIIICHUE YPOBHSI SKOJOTMYECKOM KYyJIbTYphl: IMPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYIKOB M OLIGHKM UX BO3MOXHBIX IOCIEACTBUU s
OKPYKaroIIEH CPEbI;

OCO3HaHHUE TrI00aJTbHOTO XapaKTepa HKOJOTHYECKUX MpoOiieM U MyTel ux
peLIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HaHMSI W YMEHUS IMpU PEIICHUH Npo0JieM, CBSA3aHHBIX C PalUMOHAIBHBIM
OPUPOJIONIOIB30BaHUEM  (COONIOJIEHMEe  MpaBU  TOBEJIEHUS B IPHUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECUS B DSKOCHUCTEMax, OXpaHy BHJIOB,
sKOcUCTEM, Ouochepsl);



AKTUBHOE  HENPUATUE JECUCTBHM, NPUHOCAIIMX BpEd  OKPYKAIOLIEH
IPUPOIAHON Cpelie, YMEHHE MPOTrHO3UPOBATH HEOJIATONMPHUATHBIE HKOJIOTHYECKUE
IIOCJIEACTBUS NPEAIPUHUMAEMBIX JEUCTBUM U NIPEAOTBPALLATD UX;

HaJIMYKUE PA3BUTOTO HKOJOTMUECKOTO MBIILICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OmbITa NEeATEIbHOCTU JKOJIOTUYECKOMU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAIIBHOMN
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IIPAKTUYECKOMN JESATEIbHOCTH 3KOJIOTHUYECKOU
HaIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJbTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOW W YHUTATEJIBCKOW KYyJIBTYpbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOJIbMU Y MMO3HAHUSI MUPA;

MOHWUMaHUEe crenuPuku OWOJIOTUM KaK HAyKd, OCO3HAaHUA e poju B
dbopMHpOBAHMY PALMOHATBHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXarollleM MHUpPE KaK O €IUHCTBE NMPHUPOJIbI, YeIOBEeKa U
oO1ecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peueHuu MpodieM
COXpaHEHHMS TPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PEeCypCHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, OUCKA MyTEeW BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJieM U
o0OecrieyeHuss  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTUYECKHX 3HAHUW B IEJSIX
MOBBIIIEHUS OOIIEeH KyJIbTypbl, €CTECTBEHHO-HayYHON TI'paMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOydarommxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

[IOHUMAHHUE CYIIHOCTU METOJOB IO3HAHUs, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIOJNb30BaTh TIOJydyaeMble 3HAHUSA JIs aHalu3a U
O0OBSCHEHHUSI SBJIICHUN OKPYKAIOIIEr0 MUpa U MPOUCXOJALIIMX B HEM M3MEHEHUH,
yMEHHUE Jie7laTh OOOCHOBAHHBIC 3aKIFOUCHHMsSI Ha OCHOBE HAYYHBIX (DAaKTOB U
VMMEIOIINXCS JAHHBIX C LIEJIBIO MOJIYUYECHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus mpo0eM B peabHbIX JKU3HEHHBIX CUTYalUsIX;

OCO3HAHWE LIEHHOCTH HAYYHOW NESATEIbHOCTH, TOTOBHOCTH OCYLIECTBISTH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO 1€ TEIbHOCTh MHINBUIYAJIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTH K  HEOPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTHUBHOMY IOJyYEHHUIO HOBBIX 3HAaHUH IO OHOJIOTUMU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHMS y4eOHOTo mpenmera «buosorusy
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOyHAIOUIUXCS
MEXAUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHBIC MOHATHSA, OTPAXKAIOIINE
IEJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHeUUPUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPIUs, SBJICHUE, MPOILECC,
CUCTEMa, HAy4YHbBIN (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHUe,  HAOJIOJICHHE,  U3MEpPEHUE, OKCHEPUMEHT U  JIPYrux),
yHUBEpCalbHbIC Yy4yeOHBbIC JeWCTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJIsITUBHBIC), o0ecreunBaroIIne dbopmupoBaHue (byHKITMOHATBHON
rPAaMOTHOCTH U COIIMAJIBLHOM KOMIIETCHIIMM OOy4YaroluXcs, CIOCOOHOCTH
o0yJaronmxcs WCITOJIB30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHPOBO33PCHUYCCKUE 3HAHUS W  yHUBEPCAIbHbIC Yy4ueOHBIE JCHCTBHS B
MO3HABATEILHON U COIMAILHOMN MTPAKTHKE.

MeranpenMeTHbie pe3yJIbTaThl OCBOCHHUS IPOTPAMMbl CPEIHET0 0OIIero
00pa30BaHUsl TOJKHBI OTPAXKATh:

OBaaaenue YHHBeEpPCaJIbHBIMH yueOHbIMH NMO3HABATEJbLHBIMH
JIeMCTBUSIMM

1) 0a30BbIe JJOrUYeCKHe IeHCTBUS:

CaMOCTOATENILHO  (OPMYJIMpPOBAaTh W aKTyaJIU3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NP OCBOCHWM 3HAHWA TPUEMBI JIOTUYSCKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CPaBHEHHMS, KiIIacCU(MUKAIIUHA, 000OIICHUS ), pAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH MTOHSATHSIMH);

OTIpeNIeATh IETU NeATeILHOCTH, 3a/aBas MapaMeTphl W KPUTEPUH UX
JOCTHKEHHUS, COOTHOCUTD PE3YJIbTAThI JACATEILHOCTH C TOCTABIICHHBIMH HCIISIMU;

WCII0JIb30BaTh OMOJIOTUYECKHUE TIOHATHUS JJIs1 0ObSICHEHUS (PAKTOB M SIBICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE paCCyKIeHUs (MHIYKTUBHBIC, JETyKTUBHBIC, IIO
aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PAcCMATPHUBACMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIFOUCHUS;

MIPUMCHSITh CXEMHO-MO/ICIbLHBIC Cpe/acTBa TSI peACTaBICHUS
CYIIIECTBCHHBIX CBS3C¢H M OTHOIIECHWH B M3yYaeMbIX OMOJIOTHUYECKHX OOBEKTaX, a



TAaK)K€  NPOTUBOPEUMU  Pa3HOro0  pojAa,  BBISIBIEHHBIX B Pa3IMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaTbiBaTh IUIaH pELIEHUs NPOOJEMbl C YYETOM aHaIM3a UMEIOLIUXCS
MaTepHaJIbHbIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN AESITEIbHOCTH;

KOOPAMHUPOBaTH M  BBINOJHATH pabOTy B  YCIOBHSX  PEaJbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILIEHUE MTPU PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe McCIeI0BaTEIbCKHE e CTBUA:

BJIa/IeTh HaBbIKAMU Yy4eOHO-UCCIIE10BATEIbCKON U MPOCKTHON JI€ATEIbHOCTH,
HaBBIKAMHM  pa3penieHusi mpoOiieM, CHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/I0B PELIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PAa3JMYHbIE BUIBl JACSATEIBHOCTH IO MOJIYYEHHUIO HOBOTO
3HAaHUA, €ro HHTEpIpeTaluy, NpeoOpa3oBaHUI0 U IPUMEHEHUIO B Y4YEOHBIX
CUTYyalUsX, B TOM YUCIIE [IPU CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(GbopMHpPOBaTh HAYYHBIA TUI MBIILJIEHUS, BIaJAETh HAYYHON TEPMUHOJIOTHUEH,
KITIIOYEBBIMU TTOHITHSIMH U METOJIaMU;

CTaBUTh M (OpMyJIMpOBaTh COOCTBEHHBbIE 3aJadyd B 00pa30BATEIbHON
NEeSITeIbHOCTH U )KU3HEHHBIX CUTYaIHsIX;

BBISIBJISITh  [IPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpoOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3y €€ pelleHUs, HaXOAUTh APryMEHThl IJis JI0Ka3aTelbCTBa
CBOMX YTBEPXKACHHMI, 3a1aBaTh NapAMETPbI U KPUTEPUU PELLICHMUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHUsS 3aJaud  pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYLUECTBJIATh LIE€JECHANIPABICHHBI TMOUCK IMEPEHOCAa CPEJICTB M CHOCOOOB
JeMCTBUS B TPOPECCUOHANBHYIO CPELY;

YMEThb IE€PEHOCUTh 3HAHUS B IO3HABATEJIbHYIO U IPAKTHYECKYIO O00JacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTMHAIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTH NMPOOJIEMBI U 337a4H, T0IMYCKAIOIINE albTEepHATUBHBIEC PEILICHUSI.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MH(OpMaLuuU (TEKCTe yueOHOTO
nocoOusi, HAYYHO-TOMYJISIPHOW JIUTEparype, OHOJOTUYECKUX CIIOBApsSIX U
CIPaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3zax JaHHbIX, B MHTepHeTe), aHanm3upoBath



UHGOPMAIMIO PA3TUYHBIX BUIOB U (POPM IMpeICTaBICHUS, KPUTHUECKH OLIEHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNUBOCTb;

(bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSITH PA3THUUYHBIE METOJbI MPU TIOUCKE U
oTOope Ouosiornueckor uHpopMamru, HEOOXOAUMOM JJisi BBITIOTHEHUS YYEOHBIX
3ajay;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCIIOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (opMy  TpeacTaBiICHUS
ouonornueckoil nHPpopmauu (Cxemsl, TpaduKy, AUATPAMMBI, TAOIHIIbI, PUCYHKU
" Ipyroe);

UCIIOJb30BaTh HAY4YHBIM S3BIK B KayecTBe CpeAcTBa Mmpu paboTe c
Ouojornyeckod HHPOpMalUel: MPUMEHATh XHUMHUYECKue, (Qusmyeckue u
MaTE€MaTUYECKUe 3HaKU W CUMBOJBL, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCTIONB30BaTh M NpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENCTBA
HaTJIATHOCTH;

BJQJ€Th ~ HABBIKAMHM  pAacloO3HaBaHUS M 3allUThl  MH(OpMaIuw,
uH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OgyajieHNe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUAMM:

1) oO1enme:

OCYIIECTBIISATh KOMMYHHUKAIIMHU BO BCeX cpepax >KM3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOT€ WJIM JIMCKYCCUM MO CYIIECTBY OOCYX)IaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaraeMon
3a]]a4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3MILIUN APYTUX YYaCTHUKOB
JIAaJiora Wiy JTUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpPEACTBA OOLICHHs, MOHUMAaTh 3HAa4YCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYallUH,
YMETh CMATYATh KOH(MIMKTHI U BECTH MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMU OOIEHUS U B3aUMOJICHCTBUS, TOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYINECTBA KOMAHAHOW W WHAUBUIYATbHON
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHS TPYNIOBBIX (JOPM B3aUMOJICHCTBUS MPHU PEIICHUH Y4eOHOI 3a1auu;

BbIOMpAaTh TEMAaTUKYy W METOJbl COBMECTHBIX ACHCTBHH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJIICKTHBA,;



OPUHUMATh LEJIM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHHUPOBATh JICMCTBUS IO €€ JOCTHIKEHUIO: COCTAaBJISITh IUIAH JCHCTBUH,
pacnpenensiaTb pojaud ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pPe3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa M KaXIOr0 yYaCTHHKAa KOMaH[bl B
001t pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLICHUBAaTh MJEH C IMO3ULIHMH HOBU3HBI,
OPUTHMHAIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh TO3UTHUBHOE CTPATETMYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIIATH TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHHMBEPCAJIbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHMWS [UIsl BBISIBIICHUA NpPOOJIEeM U UX
pelIeHMs B )KU3HEHHBIX U YUEOHbBIX CUTYalUsIX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUW IE€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOMX JEHCTBHSIX M IOCTYIKaxX IO OTHOLIEHUIO K >KMBOW IPHUPOJE,
CBOEMY 3JI0OPOBBIO U 3[I0POBBIO0 OKPYKAOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATENbHYIO ACSITEIbHOCT, BBISIBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJladyu B 00pa3oBaTEIbHON
NEATENbHOCTH U AKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MNpodsieMbl C  YUYETOM
UMEIOIIHUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIIOUYTCHHI;

JTaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

pacIMpsATh paMKH Y4eOHOI0 MpeMeTa Ha OCHOBE JIMYHbBIX MPEAIIOYTECHHUI;

JieJ1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO LIMPOKOM HSpyauUUU B
pa3HBIX O0JIACTAX 3HAHMN, MOCTOSHHO TIOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JESTEIIHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJaJeTh  HABbIKAMU  MO3HABATEJbHON  pedruekcud Kak  OCO3HaHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHMI, UCHOJIb30BaTh MPUEMBI pedIeKCUU I OLIEHKH CHUTyalluu, BbIOOpa
BEPHOTI'0 PELIEHUS;

YMETh OLIEHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHHMMATh PEIIEHUS IO HX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHaJIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

IPUHUMATh Ce0sl, IOHMMas CBOU HEJJOCTATKU U JTOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEIOBEKA.

HNPEJMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbTarbl OcBOeHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT CeUpUUIECKUE I yaeOHOro mpenMeta «bromorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI ICUCTBHUI MO OCBOCHUIO, MHTEPIPETALUU U
npeoO0pa3oBaHUI0 3HAHUM, BUIBI JACSITEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHUN B Pa3IMYHBIX YUYEOHBIX CHUTYallMsIX, @ TaKKE B PealbHBIX
KU3HEHHBIX CUTYyalUsIX, CBA3aHHBIX C Ouosiorueil. B mporpamme mnpenMeTHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUeHHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 10
KJacce NOJKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX y4YEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIHMOHAIBHOU
rPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a]1a4;

YMEHHE PaCKpbIBaTh COJIEPKAHUE OUOJOTMYECKUX TEPMUHOB W TOHATHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTaboau3M (OOMEH BEImIeCTB M TPEBPAIICHHE
SHEPIUM), TOMEOCTa3 (CaMOpETyJIsilUsA), YPOBHEBAsI OpraHU3alus KUBbIX CHUCTEM,
CaMOBOCHIPOU3BEACHUE (PEIPOAYKIIHS ), HACIEACTBEHHOCTh, I3BMEHUYUBOCTh, POCT U
pa3BUTHE;

YMEHHE Wu3Jlaratb OHOJIOTMYEeCKUe Teopuu (KIETOYHAsi, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHasg JOrMa MOJEKyJsipHOH Ouosoruu), 3akonbl (T
Mennens, T. Moprana, H. V1. BaBuiioBa) u ydeHust (0 ieHTpax MHOTrooOpas3us u
IIPOUCXOXKIEHUS KyJIbTypHbIX pactenuit H. M. BaBunosa), onpenensite rpaHuiibl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIAJIETh METOJIaMU HAYYHOTO TMO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
ONMCAHUE KUBBIX CHUCTEM, IMPOLECCOB U SIBICHWI, OpraHu3alusi U IPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABMIKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCHMOCTH MEXAY HCCIEIyEMbIMU BEIMYMHAMU, OOBSICHEHHE MOJyYSHHBIX



pe3yJIbTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX MOHSATHH, TEOPUH U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU MOJIYYCHHBIX PE3yJIbTATOB;

yYMEHUE BBIJICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB W MPEBpalIeHHUs DHEPTHH B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPreTUYecCKOro oOMeHa, XEMOCHHTe3a, MHUTO3a, Meio03a,
OIJIOIOTBOPEHUS, PA3MHOXKEHMs, WHIUBUAYaJIbHOIO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE TPUMEHSTh MONyYeHHbIC 3HAHUS i OOBSICHEHUS OMOIOTUYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOMU
KHU3HU C 1eNplo obOecredeHus: 0e30macHOCTH CBOETO 3/J0POBbs U 3JI0POBbS
OKpYKaroIIMX JI0AeH, COOII0IEeHNsI HOPM I'PaMOTHOTO MOBEICHUS B OKpY Karolien
IPUPOAHON cpesie, MOHUMaHWE HEOOXOJAMMOCTH HCIOJIb30BAaHUSL JOCTHXKEHUN
COBpEMEHHOM Ouonorm W OWOTEXHONOTMH  JUIS  PAIMOHAIBLHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTAapHble TIEHETHYECKHE 3aJaud Ha MOHO- H
TUTHOpPUIHOE CKpEUIMBaHUE, CICIUICHHOE HAaclelI0BaHWe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS IJISl MPEACKa3aHMsl HAcIeAOBAHUS MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMONHITH J1a0OpAaTOPHBIE M MPAKTHYECKHE pPabOoThI, COOIIOAAThH
npaBuiIa npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BAHUEM;

yMEHUE KPUTHYECKHM OILEHUBATh U MHTEPIPETUPOBATH HUHGOOPMAIUIO
OMOJIOTMUECKOTO COJACP)KAHMSA, BKIIOYAIONIYIO0 TIICEBJOHAYYHBIE 3HAHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpeICcTBa MAacCOBOW MH(GOpPMAIUU, HAYYHO-TIOMYJISPHBIC
MaTepuaibl), STUYECKHE acCIeKTbl COBPEMEHHBIX MCCIEIOBaHUN B OHOJIOrHH,
MeAMILIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHUS,
000011251 OMOIOTHYECKYI0 MH(DOPMAIIMIO U3 HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO
UCII0JIb30BaTh NOHATUIHBIN anmapaT OMOJOTUH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 11
KJ1acce JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJM OMOJIOTUU B CHCTEME HAYYHOTO
3HAaHUSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHHH COBPEMEHHON €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUHUCKHX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JOBEKa ISl pEelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJAEpKAHHE OMOJOTMYECKUX TEPMHUHOB M TOHITHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIONUS, ABIKYIIHE CUIIBI ((DaKTOPBI) HBOIIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  IUTaHU,
HKOJIOTHYECKas TpamMua, OMoTreoeHos3, onocdepa;

yMEHUE Hu3Iarath OWOJOTMYEeCKHe Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHsl DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrea K. M. baspa, uepengoBaHusi rjaBHBIX HampaBlI€HUN U
nyteit aBomoru A. H. CeseproBa, yuenus o 6uochepe B. U. Bepuanckoro),
OTIpEeIeATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOJCHUE U
OMHCaHWE JKUBBIX CHUCTEM, MPOIECCOB W SBJICHMIA, OpPTaHU3AIMS W TPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBABMKCHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCICIyEeMbIMH BEIMYMHAMH, OOBICHEHHE IOTYyUYEHHBIX
pEe3yIbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOPHM W 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIICCTBEHHBIE TPU3HAKH CTPOSHUS OWOIIOTHYECKUX
OOBEKTOB: BHJOB, NOMYJSIHHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEAyLEHTOB,
OMOTeOlEHO30B U  JKOCUCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUs, MPUCIOCOOJICHHOCTH
OpPraHM3MOB, JEUCTBUS OSKOJOTHYECKHX (PAKTOPOB HA OpPraHM3MBI, IEepeHoca
BEIIECTB W TIOTOKAa DJHEPTMH B DKOCHCTEMaX, AHTPOTNOTCHHBIX W3MEHEHHUU B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHUOr€OXUMHYECKUX
IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyYEeHHbIE 3HAHUS Uil OOBACHEHHS] OMOJOTUYECKHX
IIPOLIECCOB U SIBJICHUU, JUIA IPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C IeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKpYKaroIIMX JI0AeH, cOOII0IEHNsI HOPM I'PaMOTHOTO MOBE/ICHUS B OKpY Karolien
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHXKCHUN
COBPEMEHHOW OMOJIOTHH JIJISl PALIMOHATILHOTO TPUPOAOIIONH30BaAHNUS;

YMEHHE peIaTh dJIEMEHTapHbIe OMOJIOTUYECKHE 3a/aYd, COCTABIATH CXEMBI
NepeHoca BEIeCTB U IHEPTUU B IKOCUCTEeMaxX (LIeTH MUTaHus);

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKTUYeCKue paboThl, COOII0IATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATH HWHOOPMAIUIO
OMOJIOTMUECKOTO  COJAEP)KAHMSA, BKIIOYAIONIYIO0 TIICEBJOHAYYHBIE 3HAHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpeICcTBa MAacCOBOW MH(GOpPMAIUU, HAYYHO-TIOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaTh  TJ00ajJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE W YCTHBIE COOOIIEHMUS,
000011258 OMONOTUYECKYI0 MH(OPMALIMIO U3 HECKOJbKUX HCTOYHHMKOB, I'PAMOTHO
WCIIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HaumeHoBaHMe pa3ie/ioB U TeM
MPOrpamMmmbl

buonorus xkak HaykKa

JKuBbIe cuCTEMBI U HX opraHu3anusa

XHUMHUYECKUI COCTAB U CTPOCHUE KIIETKH

)KHBHC[[@S[TGJ'H)HOCTB KIJIICTKHN

Pa3MHOXeHNE U MHIUBUAYAIIBHOE PA3BUTHE
OpraHu3MOB

HacnencTBeHHOCTb M H3MEHUMBOCTD
OpTraHnu3MOB

Cenekrust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

0.5

1.5

JIEKTPOHHBIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7141¢292

bubmuoreka [JOK
https://m.edsoo.ru/7141¢292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292




11 KJTACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

Ne i/

DBOJIOIMOHHAS OUOJIOTHS

Bo3HukHOBEHME U pa3BUTHE KU3HU Ha
3emie

OpraHusMsbl 1 OKpy>Karouias cpeaa

Coo0111ecTBa U DKOJIOTHYECKUE CUCTEMBI

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

0.5

2.5

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bbubnuoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne
wn Tema ypoka

buonorus B cucreme Hayk

MeToabl mo3HaHus JKUBOU
npuponsl. [IpakTuueckas
pabota Ne 1 «Mcnonb3oBanue
Pa3TUYHBIX METOJIOB IpU
W3YYCHHUH OUOJIOTUYECKUX
00BEKTOB

Buonornueckue cucTeMsl,
MIPOLIECCHI U UX U3YUYCHHE

XHUMHUYECKUH COCTaB KIIETKH.
Bona u MmuHepanbHbie conu

benku. CocTaB u cTpoeHue
OeJKOB

depMeHThI — OMOJIOTHYECKHE
KaTtanu3aropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJIITHYEeCKOW aKTHBHOCTH

Koan4yecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

0.5

0.5

Jlara
U3yYEeHUS

04.09.2023

11.09.2023

18.09.2023

25.09.2023

02.10.2023

09.10.2023

DJIeKTpPOHHbIe NN (pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

bubmmorexa [JOK
https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a

but6mmoreka [IOK
https://m.edsoo.ru/863e6122

but6mmoreka [IOK
https://m.edsoo.ru/863e6564

bu6moreka [JOK
https://m.edsoo.ru/863e674¢
Hudposas naboparopus mo

ouonorun «Touka pocTay
bubmmorexa [JOK
https://m.eds00.ru/863e6b72
[Mudposas maboparopust Mo
ouonornn «Todka pocTay

bubmuorexa [JOK
https://m.edso00.ru/863e6b72




10

11

12

13

14

(bepMeHTOB (Ha mpuUMepe
aMuUJIa3bl WIKM KaTanas3bl)»

VYraeBonsl. JIunuael

Hyxneunosbie kucinotsl. AT®

Hcrtopust m MeToIbI M3yYCHUS
kietku. Kinerounas teopust

KieTka xak 1ieioctHas KuBas
cucrema

Crpoenue 3ykapuoTU4eCKOM
kietku. JlabopaTopHas paborta
Ne 2 «M3yuenue crpoeHus
KJIETOK PaCTE€HHI, J)KUBOTHBIX,
rpu0OB 1 OaKTepuit Mo
MHKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIHCaHUE

OOMeEH BEILIECTB WU
MeTaboI3M

dotocunTe3. XeMOCHHTES

DHepreTUYecKuii 00MeH

0.5

16.10.2023

23.10.2023

30.10.2023

13.11.2023

20.11.2023

27.11.2023

04.12.2023

11.12.2023

but6mmoreka [IOK
https://m.eds00.ru/863e¢6870
udposas maboparopusi 1o
ouosornn «Touka pocTay

bubmmorexa [JOK
https://m.edso0.ru/863e6d5¢

bubmuoreka [JOK
https://m.eds00.ru/863e6e88

bubmmorexa [JOK
https://m.eds00.ru/863e61f0
https://m.edsoo.ru/863e716¢

bubnuorexa [IOK
https://m.edsoo.ru/863e766¢
bubnuoreka [IOK
https://m.edsoo.ru/863e7c98
Hudposas naboparopust o
ouosnorun «Touka poctay

bubnuoreka [IOK
https://m.edsoo.ru/863¢7aae




15

16

17

18

19

20

21

22

23

JKU3HEHHBIN [TUKIT KIETKHU.
Henenue knerku. MuTos.
JlabopaTtopnas pabota Ne 3
«Habmogenne Muro3a B
KJIETKaX KOHYMKA KOpEIKa JIyKa
Ha TOTOBBIX MHKpOIIpErapaTax»

Buocunres Genka. Peakius
MaTPHYHOTO CHHTE3a

Tpancnsaus — OHMOCUHTE3
Oenka

Hexknerounsie ¢popMbl )KU3HU —
BUPYCHI

DopMBbI pa3MHOKEHUS
OpraHU3MOB

Meiios

OO0pazoBaHue U pa3BUTHE
IIOJIOBBIX KIJICTOK.
O1m1oa0TBOpPEHHE.
JlabopaTtopnas padora Ne 4
«3yueHue cTpoeHUs MOJIIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

NunuBunyansHOE pa3BUTHE
OpraHU3MOB

I'enetnka — Hayka o

0.5

0.5

18.12.2023

25.12.2023

15.01.2024

22.01.2024

29.01.2024

05.02.2024

12.02.2024

19.02.2024

bubnuoreka [IOK
https://m.edsoo.ru/863e7dc4

bubmmorexa [JOK
https://m.edsoo.ru/863e796¢

bubmmorexa [JOK
https://m.eds00.ru/863¢e796¢
[Mudposas maboparopust Mo
ouonornn «Touka pocTay

bubmmorexa [JOK
https://m.edsoo.ru/863¢7540

bubmmorexa [JOK
https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e83 1e

bu6moreka [JOK
https://m.edsoo.ru/863e7f4a

bu6moreka [JOK
https://m.edso00.ru/863e¢81b6

bu6moreka [JOK
https://m.edso00.ru/863¢8436

bubnuoreka [IOK




24

25

26

27

28

29

HaCJICACTBCHHOCTH U
HU3MCHYUBOCTHU

3aKOHOMEPHOCTH HACIIEIOBaAHUS
MpU3HaKoB. MoHOruOpuHOE
CKpCIBaHHE

JIuruOpuiHoe CKperuBaHme.
3aKOH HE3aBHUCHUMOI'O
HaCJIeZIOBAaHUSI TPH3HAKOB

CuernieHHOE HACIe0BaHHE
npu3HakoB. JlJaboparopHas
pabota Ne 5 «M3yuenue
pEe3yJIbTaTOB MOHOTUOPHTHOTO
U TUTHOPHIHOTO CKPEIMBAHUSI
y Ip030(HITBI HA TOTOBBIX
MHKPOTIpETIapaTax»

T'enetuka nona. Hacinenosanue
MIPU3HAKOB, CIICTUICHHBIX C
IOJIOM

N3MeHUYNBOCTB.
Henacnencrsennas
M3MEHYMBOCTh. JIJabopaTtopHas
pabota Ne 6. M3yuenue
MOAU(PUKAITIOHHOM
HU3MEHUYMBOCTH, IOCTPOECHUE
BapHUAaIIOHHOIO psijia U
BAPUALIMOHHON KPUBOIN

Hacnencresennas

0.5

0.5

0.5

26.02.2024

04.03.2024

11.03.2024

18.03.2024

01.04.2024

08.04.2024

https://m.edsoo.ru/863e8612
[Mudposas mabopaTopust Mo
ouosnorun «Touka poctay

bubmuorexa [JOK
https://m.edsoo.ru/863e8878

bubnuorexa [JOK
https://m.edsoo.ru/863e89a4

bubmmorexa [JOK
https://m.edso0.ru/863e8c60

bubnuoreka [IOK
https://m.edsoo.ru/863e8c60
Hudposas naboparopus mo
6uonoruu «Touka pocray

but6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bubnnorexa [JOK



30

31

32

33

34

M3MeH4MBOCTh. JlaboparopHas
pabota Ne 7. «AHanmu3 MyTamuii
y Ip030(HITBI HA TOTOBBIX
MHUKpOIpernapaTaxp»

T'eneTuka uenoBeka

PesepBHEIil ypok. O000IICHHE
no teMe «HacnencTrBeHHOCTE B
W3MEHYUBOCTH OPTaHU3MOBY

CenekIus KaK HayKa U TIpolece

MeToabI U TOCTHKECHHUS
CEJIEKI[MU PACTEHUM 1
JKMBOTHBIX

buotexHoorus kak oTpacib
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

15.04.2024

22.04.2024

29.04.2024

13.05.2024

20.05.2024

27.05.2024

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

bubmmorexa [JOK
https://m.edsoo.ru/863e8d78
[Mudposas maboparopust Mo
6uomnorun «Touka poctay

bubnuoreka [IOK
https://m.edsoo.ru/863e9214
Hudposas naboparopus o
6uonoruu «Touka pocray

bu6moreka [JOK
https://m.edsoo.ru/863e9214

bubnuoreka [IOK
https://m.edso00.ru/863€9336




11 KJTACC

Ne

w/n Tema ypoka

OBOJIIONNS U METOEI €6
W3YYCHHUS

Hcropus passurus
MPEeACTaBICHUI 00 YBOIIOIIUU

MuxkposBoonus

[onmynAuus xak 3neMeHTapHas
€/IMHULIA BUJA U HBOJIOLHH.
JIaGopatopHas pabota Ne 1
«CpaBHEHHE BUJIOB I10
MOP(OJIOTHUECKOMY KPUTEPUIO»

JIBHOKyIIME CHUIIBI
(amemeHTapHBIC (PAKTOPHI)
9BOJIIOLIMH

EcrectBenHbIit 0TOOpP U €T0
(hopMbI

Pe3ynpTarel aBOIIOLMN:
MIPUCTIOCOOTICHHOCTD
OpPTaHHU3MOB H
BUI000pa3oBaHue.
JlabGopaTtopHnas padota Ne 2

KoanuecTBo 4acos

Bcero

KonTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

0.5

0.5

Jlara
H3YYeHH S

08.09.2023

15.09.2023

22.09.2023

29.09.2023

06.10.2023

13.10.2023

20.10.2023

DJIeKTPOHHBIe N (poBbIE
o0pa3oBaTe/bHbIE PeCypChl

bu6mmorexa [IOK
https://m.edsoo.ru/863ea20e

bubmuoreka [JOK
https://m.edso0.ru/863€9570

bubmuoreka [JOK
https://m.edso0.ru/863e9cle

bu6mmoreka [IOK
https://m.eds00.ru/863e99¢c6

bu6nmmoreka [IOK
https://m.edso0.ru/863e¢9da4
Hudposas madboparopus mo
ouosornn «Todka pocTay

Bbubnuoreka [JOK
https://m.edso0.ru/863e9ed0

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e9fde




10

11

12

13

14

15

16

«Onucanue
MPUCTIOCOOJICHHOCTH OpTaHu3Ma
U €€ OTHOCUTEIBHOIO
XapaKTepa

Hanpasnenus u nytu
MaKpO3BOIIOLUI

Heob6patumocTs BOTIONIMH

Wcropus xu3Hu Ha 3emiie u
METOJIBI €€ U3yUYECHUS

['umoTe3bl NPOUCXOKACHHUS
JKA3HU Ha 3eMiie

Pa3Butue xxusHu Ha 3eMie o
Ipam W Iepuojam

OCHOBHBIE 3TaNbl 3BOJIIOIUHN
PACTUTCIIBHOT'O U JKUBOTHOT'O
mupa. [Ipaktuueckas padora Ne
1 «M3yueHue uckomnaemMbix
OCTaTKOB PACTEHUH U JKUBOTHBIX
B KOJUICKIIUSX)

CoBpeMeHHas cucTema
OpPTaHHYECKOTO MHPA

DBOJIIOLMS YEIOBEKA
(anTpomorenes)

JBwkytue cuibl ((hakTopsI)
aHTpoIIOreHes3a

0.5

27.10.2023

10.11.2023

17.11.2023

24.11.2023

01.12.2023

08.12.2023

15.12.2023

22.12.2023

27.12.2023

bu6mmoreka [IOK
https://m.edso0.ru/863e9cle

udposas maboparopus Mo
ouosorun «Todka pocTay

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5ab

bu6mmorexa [IOK
https://m.edsoo.ru/863eabbe

Bbubnuoreka [JOK
https://m.edsoo.ru/863ea8bc

bubmuoreka [JOK
https://m.edsoo.ru/863ea48¢e

Bbubnuoreka [JOK
https://m.edsoo.ru/863eac2c
udposas naboparopus Mo
ouonorun «Touka pocta»

Bbubnuoreka [JOK
https://m.edsoo.ru/863ead44
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18

19

20

21

22

23

24

OcHOBHBIC CTaauM 3BOJIOITNHN
YCJI0BCKa

Yenoseueckue pacsl U
IIPUPOIHBIE aJanTallu
4eJloBeKa

PesepBHrIil ypok. O600IeHHEe
no teMe « BO3HUKHOBEHHE U
pa3BUTHE )XKU3HU HA 3eMIIe)

DKOIOTHSA KaK HayKa

Cpensl oOuTanus u
9KOJIOTHYECKHE (PaKTOPHI

AbuoTtnueckue GpakTopsl.
JlabopaTtopnast pabota No 3.
«Mopdonoruyeckue
0COOEHHOCTH PaCTCHHUH U3
pa3HBIX MECT OOUTAHHS.
JIaGopatopHas pabota Ne 4.
«BnusiHME cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

buotnueckue pakTops

OKOJIOTUYECKHE
XapaKTEPUCTUKU MOy JISIIIHH.
[IpakTuyeckast pabora Ne 2
«IToacyéTt mIoTHOCTH
MOMYJISILUKN pa3HbIX BUIOB
pacTeHun»

0.5

0.5

29.12.2023

12.01.2024

19.01.2024

26.01.2024

02.02.2024

09.02.2024

16.02.2024

01.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863ecaca2
Hudposas madboparopus mo
ouosorun «Todka pocTay

bu6mmorexa [IOK
https://m.edsoo.ru/863eafec

bu6mmorexa [IOK
https://m.edsoo.ru/863eb10e

bu6mmorexa [IOK
https://m.edsoo.ru/863eb348
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26

27

28

29

30

31

32

33

34

Coo0miecTBa OpraHu3MOB —
OHOLIEHO3

OKOJIOTUYECKHUE CUCTEMBI
(KOCUCTEMBI)

OCHOBHBIE ITOKA3aTeIN
DKOCHUCTEMBI. DKOJIOTHUCCKHE
nupamuibl. CBolicTBa
skocucteM. Cykueccus

IIpupoaHbIE 3KOCUCTEMBI

AHTpOHOFeHHBIe 9KOCHUCTEMBI

Bbuocdepa — rimobanbHas
9KOCHCTEMA 3eMIIn
3aKOHOMEPHOCTH
CyLIECTBOBaHMS OHOCHEpHI
UYenoseuecTBo B Onochepe
3emun

CocyuiecTBoBaHHE PUPOABI U
YeJI0BEYEeCTBA

PezepHblil ypok. O0o01eHue
teMbl «Coo0riecTBa u
HKOJIOTUYECKUE CHCTEMbD)

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

2.5

15.03.2024

22.03.2024

05.04.2024

12.04.2024

19.04.2024

26.04.2024

10.05.2024

17.05.2024

24.05.2024

30.05.2024

Bbubnuoreka [JOK
https://m.edsoo.ru/863eb46a
Hudposas nadboparopus no
6uosioruu «Touka pocray

Bbubnuoreka [JOK
https://m.edsoo.ru/863eb46a

bubmuoreka [JOK
https://m.edsoo.ru/863eb5fa

Hudposas nadboparopus o
6uosioruu «Touka pocray

bubmuoreka [JOK
https://m.edsoo.ru/863ebb5e

bu6mmoreka [IOK
https://m.edso0.ru/863ebd16

udposas maboparopus Mo
ouosorun «Touka pocTa

bubmuoreka [JOK
https://m.edsoo.ru/863ebale




YYEBHO-METO/IUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyouioB A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkunonepHoe o6imectBo «M31aTenscTBo
«IIpocBenienue»

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyobnos A.M. u npyrue /ITox
pen. [Taceunuka B.B., Akuronepuoe o6mectBo «M3narenscTBo

«IIpocBemenue»

METOIUYECKHUE MATEPUAJIBI IS YUUTEJA
https://vk.com/away.php?to=https%3 A%2F%2Fwww litres.ru%2Fvladimir-
pasechnik%2Fmetodicheskoe-posobie-k-uchebniku-a-a-kamenskogo-e-a-
kriksunova-v-v-pasechnika-biologiya-obschaya-biologiya-bazovyy-uroven-10-
11-klassy-17128818%2F%3F1lftrom%3D290248264 post=-171056360_ 60282

cc_key=

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

www.nrc.edu.ru - "buosiornueckas kapTuHa Mupa' - pasziesn JIEKTPOHHOTO
yueOHuka "Konnenuuu coBpeMeHHoro ecrectBo3nanus”. Konnenuuu

MIPOUCXOXKICHUSI )KU3HU U Teopuu 3Bosronuu. (Ilepexos mo cchuike BHU3Y

"anee...".)



www.floranimal.ru - "FLORANIMAL - pactenus u ;xuBotHbie" Kak
sHuukioneaus. (O6bvem undpopmaiuu Brnevatiiser.) Beiopats OykBy,
OTKpOETCSI CTpaHMIIA ¢ ABYMs OOJIBIIMMM KOJIOHKaMH Ha3BaHMi: Pactenus u

XuBotHbie. BeiOnpaem 1o Ha3BaHUIO - OTKPBIBACTCS ONMUCAHKUE U (DOTO.

www.filin.vn.ua - "®unuH" - WITIOCTPUPOBAHHAS SHIMKIIONEINS KUBOTHBIX.

K coxanenuto He Bce pa3zeinbl ToTOBbl. Onucanus U pororpadum.

www.nasekomie.h10.ru "Hacexkombie" O HACEKOMBIX JUISA MIKOJILHUKOB -

OIMMCaHUC OCHOBHBIX BUJIOB, pPUCYHKH.

www.invertebrates.geoman.ru Hacekomsie. [lonynsipHast kuura AKUMyIIKHHA

N.N. ¢ MHOKECTBOM IIBETHBIX PUCYHKOB U (poTorpaduid. -

www.bird.geoman.ru IItunsl. [Tonymspras kaura Akumymkuna M. 1. ¢

MHO>KECTBOM ILIBETHBIX PUCYHKOB U (poTorpaduii.

www.animal.geoman.ru Mup xuBoTHbIX. [lomynsipHas kHura AKUMYIIKHHA

N.M. ¢ MHOKE€CTBOM LIBETHBIX PUCYHKOB U (hoTorpaduil.



fish.geoman.ru Pe16s1. UnmrocTprpoBaHHas SHIUKIIONIEUS PHIO.
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