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INOACHUTEJIbBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUH TEOPETUUYECKYIO OCHOBY MJIS
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COJCpKAHUS Y4YeOHOTO MpeamMera
«buonorusi»  coctaBmwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LEIX U
NPUHLINIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakkKe IMOJOKEHUS O
cnenuuke OMOIOruH, €€ 3HaAYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAHMSI YesOBeYeCKOro obimiecTBa. COrjlacHO Ha3BaHHBIM TMOJIOKEHUSIM,
OIpeieNIEHbl OCHOBHBIE (DYHKLIMK IPOrPaMMBbI 110 OUOJIOTHU U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yuebHoro mnpeamera «buonorus», omnpenenseT o00s3aTeabHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleieHne 1o pa3felaM W TeMaw,
PEKOMEHIyeMYIO TIOCIIeI0BATEIbHOCTh M3YUCHHS YUYeOHOTO MarepHualia ¢ y4&ToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEebHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B mporpamme 1o OuoNOTMM TakXKe YYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM U TMPEAMETHBIM pe3yibTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYaIOIMIMXCSA 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YpPOBEHB) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3yYE€HUU OWOJOrWu, Ojarojapst 4emy B Hel
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAINN JIMYHOCTH, SKOJIOTHUYECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled MPUPOIHOU cpene.
[TosToMy Hapsay ¢ U3yuyeHHEM OOIICOMOJIOrHYECKUX TEOpUM, a TakKe 3HAHUM O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OMOJIOTMH YJIEIC€HO BHHUMAaHHE HCIIOIH30BAHHIO
MOJTyYEHHBIX 3HAHWN B MMOBCEAHEBHOMN JKU3HU JJISl PEIICHUS MPUKIAAHBIX 33/1a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMII YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIETUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpY)Kalolled NpUPOJHOW cpene, aHaau3a
BIIUSIHUAS XO3SUCTBEHHOW JESITEIBHOCTH YEJIOBEKA HAa COCTOSIHHE TMPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKJIIATHON HAMPABICHHOCTH
yueOHoro mpenmera «buonorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO O0OeCIeueHUs
YCJIOBHUM TSI PEIICHUS] OJTHOM M3 aKTyallbHBIX 3a/1ay MIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTopass mpeanonaraeT (GOpMHUPOBaHHE Y  OOyYaroUIMXcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOI'0 MHpA.



buonoruss Ha ypoBHE cpeaHero ooOmero 0o0pa3oBaHHUS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €&
OTJINYMTENIBHBIX INPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W 3BOJIOLHH, CO3MAET
yCIIOBUSL  JJI:  TIO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (GOPMUPOBAHUSA
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0POBOTO M 0e30macHOro obpasa
YKU3HH, YKOJIOTMYECKOTO MBIIIEHHS], HIEHHOCTHOIO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OUONIOTUSl UMEET TaKKe JJIsl PEIICHUS] BOCITUTATEIbHBIX U
pa3BUBAOIIMUX  3a7a4  CpeJAHEero  oOmero  o0pa3oBaHUs,  COLMAIM3AlUU
oOyuaronuxcs. M3ydyenne 6uonoruu obecrnednBaeT yciaoBus Ui GOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET MHTErpalliy OHUOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMA U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4YeOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY I ONPEIEICHUS NOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUsA, MPEACTaBICHHOr0 B Iporpamme 1o
OHOJIOTUU.

Ot60p copepxkaHusa yueOHoOro mpeamera «buoisorus»» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jla, B COOTBETCTBHH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTbH 3HAHHUA M yMEHMs, 3HAYUMbIE IS
dopMupoBaHus OOIIEH KyJIbTYpbl, ONpEACNAIOIME aJeKBaTHOE IOBEICHHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHON cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAaHUMN
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPbIE CIIyXaT OCHOBOM 11 (POpMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHH3aluu
OMOJOTNYECKOr0 00pa30BaHMS.

CTpyKTypUpOBaHUE COAEpPKAaHUSA YYEOHOro MaTepuajlia B NpOrpaMme IO
OMOJIOTUM OCYILIECTBIEHO € YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOW MPHUPOJBI, O €€ YPOBHEBOM OpraHu3aniu u
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEYIOUINE COJEpKaTeNbHble TUHUN: «buonorus kak Hayka. MeToabl
HAay4YHOTO To3HaHUs», «KieTrka kak Ouonormyeckas cuctemayn, «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHuYecKOro MHUpay,
«OBOJIOLMS KUBOM NPUPOJBD, « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[lenp m3yuenusi ydyeOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE —
OBNIAZIcHUE  OOYyYalOUIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATbHOMN
OpraHM3allMd >KUBBIX CHUCTEM pPAa3HOTO0 paHra M MNpUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHMS JJIA TPAMOTHBIX JEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM NIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenne uenu u3yuyeHus yuyeOHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:



OCBOCHHME OO0YYaIOIIMMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIyKalluX OCHOBOM
u1st OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHM3AINH, BBIIAOIIMXCA OTKPBITUSIX M COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYAIOMIMXCS ITO3HABATEIIbHBIX, HHTEIUICKTyaIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UAEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIro YPOBHS OpraHU3alluu;

CTAaHOBJICHHE Yy oOydaroumxcss oO0meil KyiabTypbl, (YHKIIHMOHAJIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OILEHUBATH SBJIICHUS OKPY’KAIOIIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAHUM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
M3y4YEeHUU OMOJIOTHH;

dbopmupoBaHue y O0OydYarONIMXCS YMEHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHWW B TMPAKTUYECKOW JACATEIBPHOCTH YEJIOBEKAa, pPa3BUTHU
COBPEMCHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTH;

BOCIIUTaHNE YOEKIEHHOCTH B BO3MOYKHOCTH TTO3HAHHS YCITOBEKOM >KHBOM
IPUPOABI, HEOOXOAUMOCTH OEPEKHOIO OTHOIIECHUS K HEH, COOIIOIEHUS STUYECKUX
HOPM IPU IPOBEICHUH OMOJIOTHYECKUX UCCIEI0BaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBILIECHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKH TTOCJIEACTBUN CBOEH JIEATEIBLHOCTH MO0 OTHOIICHUIO K OKPYKAIOIIEH CPEE,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOuiero oOpa3oBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTCIBHBIM YUCOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHON 001acTi « ECTECTBEHHO-HAYUYHBIE TIPEAMETHIY.

J{nst u3yueHusi OMoJIOruu Ha 0230BOM YPOBHE CpEJIHET0 00111er0 00pa3oBaHuUs
orBoauTcs 68 yacoB: B 10 ximacce — 34 4gaca (1 wac B Hexenmo), B 11 kiacce — 34
yaca (1 yac B He/IeJ10).



COJEP KXAHUE OBYUYEHUA

10 KUIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMU H
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToapl TO3HAHMS KUBOM TPUPOBI (HAOTIOEHUE, SIKCIICPUMEHT, ONTMCAaHUE,
U3MEpeHHe, KiIacCu(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHCTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOJIBI.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

[Ipaktuueckass padora No 1. «Vcnonb3oBaHue pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTiandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IEHOTUYECKUH ), OMOCEPHBI.

JdeMoHCTpauu:

Tabmuibl u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HWY», « YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKA. XHUMHUYECKUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BemlecTB B KieTke. l[lomnepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJibl (TIepBUYHAS, BTOpPUYHAs, TPETUUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUN OEIKOB.

®depmenTtsl — Ouonormdyeckue Karaimm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIA TIEHTp, cyOcTpartHas crnemuduanocts. KodepmenTtsl. ButamuHsbL.
OTnnuns PepMEHTOB OT HEOPTAHMYECKUX KaTaTH3aTOPOB.

VYrneBonmpl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) MW ToiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
HeJUII0103a). bruonornyeckrue GyHKIMKU YIII€eBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdomaunuasl, crepouasl. ['mapoduasHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuuu saunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxkneunossie kucnotsl: JJHK u PHK. Hykneotuasr — MoHOMEpBI



HyKJIeuHOBBIX KucnoT. Ctpoenue u Qynkiuu JHK. Ctpoenne u dyHkumu
PHK. Buasl PHK. AT®: ctpoenue u GyHKIIUH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — NpuMep B3aUMOJAEUCTBHUS
ujei 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.

Knerka kak menoctHas >kuBasg cuctema. OOIIMe MNPU3HAKH KIETOK:
3aMKHyTas HapyxHasi memOpana, moiyiekysbel /IHK kak reHeruueckuil ammapar,
CUCTEMA CUHTE3a OeJKa.

Tunel KJIETOK: JyKapuoTH4YecKas MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpOCHHMsI MpOKapuoTHYeckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHHe
DYKApUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >KUBOTHOW U
I'pUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KIJIETOYHAs CTE€HKA, MTMKOKAIUKC, UX
dbyukiuu. [1nasmatnyeckas memOpaHna, e€ cBoiicTBa v pyHKIMH. [{uTomnazma u eé
opraHouibl. OgHomemMOpanHbie opradHoubl kietku: JIIC, ammapat ['onbmxw,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOWbl KIETKU: MUTOXOHIPUH, IJIACTUJIBI.
[Ipoucxoxienne MUTOXOHIpUM u T1uiactun. Bunel mactun. HememOpaHHbie
OpTraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPUOJU, PECHUUKH,
KryTUKUA. OYHKIIMU OPTraHOUI0B KJIETKU. BriItoueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sjpa: saepHas 000JouKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KJIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

[unarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXHUBOMU
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIbY, «brocunTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. JJHK», «Ctpoenue mMosiexkybl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKM», «CTpOEHUE KUBOTHOU KIIETKUY,
«CTpoeHne pacTUTENbHON KIETKH», «CTpOEHUE MPOKAPUOTUUECKON KIIETKHY,
«CTtpoeHue sapa KIETKN», « Y TIIeBOAbDY, «JIunmuasn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHE JUIsl MPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KJIETOK.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHume KaTaqIuTUYECKONW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMUIa3bl WK KaTalasbl).

Jlabopatopnass pabora Ne 2. «lM3ydyeHwe CTpOCHHS KJIETOK pacCTEHUH,
JKUBOTHBIX W OaKTepHil MOJ, MUKPOCKOMOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMUCAHUEY.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BenliecTB, WM MeTa0oIu3M. ACCUMUISIUS (TUIACTUYECKU OOMEH) U
JUCCUMUIISIUA (PHEPreTUUeCKuil OOMEH) — JBE CTOPOHBI E€AMHOr0 Ipoliecca
MeTtabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB WM HHEPruM B MOHUMAHUU
MeTabom3ma.

Turbel oOMeHa BelecTB: aBTOTpo¢HBIN U reTepoTpodHbii. Pois dhepMeHTOB



B OOMEHE BEIIECTB U MPEBPALIEHUU YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (Qa3bl (doTocuHTe3a. Peakuuu
dotocunteza. DpdexkTuBHOCTD PoTocMHTE3a. 3HAUCHHUE (HOTOCHHTE3A IS KUZHH
Ha 3emsie. BiusHue ycioBuii cpeasl Ha GOTOCUHTE3 M CIIOCOOBI TIOBBIIIEHUS €TO0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOUME OakTepuu. 3HAUEeHUE XEMOCHHTE3a IS
YKU3HH Ha 3emie.

OHepreTnueckuii oOMeH B KjeTke. PaciienieHue BelecTB, BBIIACICHHE H
aKKyMyJIMPDOBaHHE OJHEPruM B KJIETKE. OTambl HSHEPreTHUECKOro oOMeHa.
['mukonu3. bpoxenwe u ero Buabl. KuciopogHoe OKHCIEHHE, WM KIETOYHOE
JbIXaHUE. OkucnuTenbHOE dbochopunupoBaHue. D¢ heKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakuun wmatpuyHoro cuHTe3a. [eHernueckas wuHdpopmanus u JIHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTWYeCKUid KOJ U €ro
cBoiicTBa. Tpanckpunuus — Matpuubli cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubocom B
onocuHTe3e Oenka.

Heknerounslie popMmbl ku3HU — BUpYChl. Uctopust oTkpeiTus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHUSI W JKU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacTeHui, >KUBOTHBIX U YEJIIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc mmmyHnoneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpatHass ~ TpaHCKpUIIIMSA, peBepraza W uHTerpaza.  [Ipodwunakruka
pacrpocTpaHeHus: BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHCTpPauu:

[Toptpetsi: H. K. Konsuos, 1. . MBanosckuii, K. A. Tumupsses.

Tabmuiel u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHUSY,
«IHepreTudeckuii oomen», «Xiopormracty, «®Potocuntesy, «Ctpoenue JIHK»,
«Ctpoenue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeThuecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbld nuki Bupyca CIIN/da,
oakTepuodaray, «Permukarms JJHK».

Oo6opynoBanue: monaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuumsy,
«buocunres 6enkay, «CTpoeHue KIeTkn», Moaenb cTpykTypsl JJHK.

Tema 5. PasmHoOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KieTouHbIii 1UKII, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkarnus — peaknus MaTpUIHOTO
cuateza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JlumiouaHeI W TAluUIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUbI.
[{utonoruuyeckue OCHOBBI PA3MHOXKEHUSI W  WHIUMBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, npoucxonsiiye Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYECKU CMBICIT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

@DopMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosioe U noioBoe. Bunpl 6ecnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAJBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEeHHE. VICKycCTBEHHOE KIIOHUPOBaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.



Meito3. Cranuu Mmeiio3a. IIporecchl, Npoucxoasdiine Ha CTagusix Menosa.
[ToBenenne xpomocoM B Meio3e. KpoccuHrorep. bHOJOrMYECKU CMBICT H
3HAYEHHE MENO03a.

["ameTorenes — mporecc 0OOpa3oBaHUsS TMOJOBBIX KIETOK Yy JKHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA U AUYHUKUA. OOpa3oBaHWE W Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrmepMaro30oujl, SHUIEKJIeTKa) — CIEepMATOreHe3 U OBOICHE3.
OCOOCHHOCTH CTPOCHHS SUIECKICTOK U crepMaTo30uaoB. OIUIog0TBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTreHE3). OMOpPHUOHAIBLHOE Pa3BUTHE
(amOpuorenes). Dtamnbl SMOPUOHAIBHOTO PAa3BUTHS Y TMO3BOHOYHBIX KHUBOTHBIX:
npoOJieHne, racTpytisinus, opraHorenes3. [loctamOpuoHanbHOe pa3BUTHE. THIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHUS: TMpPsAMOE, HempsMmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 IIBETKOBOI'O PACTECHMS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBbI pPa3MHOXKEHUS OPTraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue xkneTtku Oaktepuit», «CTpOEHHE TOJIOBBIX KIIETOK,
«Crtpoenne xpomocoMb», «Knerounsii nmukin», «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAMoe pa3BUTHE», «I aMEeTOreHe3 y MIICKOMUTAIOIINX U
4ye0BeKka», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MUKPOCKOTI, MUKpOMpenapaThbl «CniepMaTo30uIbl
MJICKOITUTAIOWIETO», «SHIEKIeTKAa MIICKOIUTAIEro», «KapuokuHe3 B KIETKax
KOpEIlIKa JyKa», MarHuTHas MOJeb-anIuIukanus «JleJeHue KIeTKW», MOJIEIb
JTHK, Mmonenb metadazHoit XpOMOCOMBI.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmrogeHue MuTO3a B KJIETKaX KOHUMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMNpPENnapaTaxy.

JlaGopatopuas pabota Ne 4. «M3ydeHuwe CTpOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy.

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaun reHeTUKH. VIcTOpUs pa3BUTHS T€HETUKU. POJb uToI0rUn
U OMOpPHOJIOTUM B CTAHOBJICHMHM TEHETUKU. BKIam pOCCHMCKUX W 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKH. MeToAbpl TEHETHKH (TUOPHI0IOTHYECKUH,
IUTOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYEeCKHi1). (OCHOBHBIE T€HETHYECKHUE
noHATHsA. [ eHeTnYecKas CHMBOJIMKA, UCTIOJIb3yEMasl B CXEMaxX CKPELIMBAHUM.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . Mennaenem.
MonoruOpuiHOe CKpelnMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMSA. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unore3a yuctoTel ramer. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMdeckWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBaHUSI.
AHanu3upyoliee ckpenBanue. Fcrnoap30Banne aHAIM3UPYIOUIETO CKPEITMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.



CueruieHHOe  HacienoBaHue mnpu3HakoB. Pab6ora T. Moprana mo
CUEIJIEHHOMY HacleJOBaHUIO TeHOB. HapylieHue cuemnieHus reHoB B pe3ysibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. | €eHETUYECKHE KAPTHI.

['enernka mosa. XpoOMOCOMHOE ONpeAEeHUE moyia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHele opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbl ”3MEHYMBOCTU: HEHACIIEICTBEHHAs U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTH. BapualmoHHbIN psil M BapUallMOHHAS KPUBAs.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KauyECTBEHHBIE NMPU3HAKU U HX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYUBOCTU. MyTalimoHHasi ”3BMEeHUMBOCTh. Kitaccudukanys MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYuHbBI MyTaluil. MyTtareHHble (pakTophl.
3aKOH rOMOJIOTHYECKHX PAAOB B HacleAcTBeHHOM n3menunsoctu H. M. Basuiiosa.

BuesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHUYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJITHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YKCIIE C IIOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a0o0jieBaHUSI 4YEJIOBEKAa: TEeHHBbIE OO0JIE3HHU,
00JIe3HN C HACJIEICTBEHHOW MpEeApacnoyiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckue H reHepaThBHble MyTanuu. CTBOJOBBIE KJIETKH. [IpuHIUIIBI
3I0pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKHUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuubr w  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME U €ro
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYEeCKas
OCHOBa», «3aKOH  YHCTOTHl  Tramer», «JurubpuaHoe  CKpeluBaHUEY,
«uTomornyeckue OCHOBBI JTUTHOPHTHOTO CKpEIIIMBAHU, «Meiio3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «['€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACJEHOBaHUS,
CUCIUIEHHOTO C mnoyioMm», «KapuoTumsl uyenoBeka © KUBOTHBIX», «Buubl
U3MEHUYMBOCTH», «MoaudukanroHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTrka rpymi KpoBu», « MyTarimoHHas ”3AMEHUYUBOCTHY.

O6opynoBanue: Mojaenu-ammInKanmun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Henonnoe nomuHupoBanue», «Jurubpunnoe ckpemmuBanuey, «llepexpéct
XpOMOCOM», MHKPOCKOII M MHKpompemnapaT «Jpo3zodpuna» (Hopma, MyTauuu
(bopMBbI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.



JlabopaTtopHas pabora Ne 6. «M3yuenue MoAnUKAIIMOHHON M3MEHUNBOCTH,
MIOCTPOECHUE BAPUALIMOHHOIO PsA/la U BApUALMOHHON KPUBOID.

JlaGopatopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uisl Ha TOTOBBIX
MHKpPOITpEnapaTax».

[Ipaktueckass pabora Ne 2. «CocTaBieHWE W aHaIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Ceneknus Kak HayKa W MPOIECC. 3apOXKICHUE CEJICKIUU U JOMECTUKAIIUS.
Yyenne H. U. BaBunoBa o0 T1ieHTpax TMNPOUCXOXKACHUS W MHOT0O00pa3us
KYJbTYPHBIX pacTeHuM. LIEHTpbl MPOUCXOXKIAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
MOpOJ1a, IITAMM.

CoBpeMeHHbIE METOIbI CeIeKIUU. MacCoBbIi U MHAMBUAYAIBHBIN OTOOPHI B
CEJEKIIMU pPACTEHUNW U KUBOTHBIX. OLIEHKa 3KCTepbepa. bIM3KOpOICTBEHHOE
cKkpenuBanue — HUHOpuAMHT. Yucras nuHusa. CKpellMBaHUE YHCTHIX JUHUH.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIAMHT.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJy4YEHUE TONUILIONAO0B. JIOCTMKEHHSI CENEKIMM PACTECHHM, XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buorexHonoruss kak OTpacib MPOU3BOACTBA. |'€HHAs HMHXEHEpHUs. ITaIbl
co3ganusi pexkomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nxkeHepud. Kietounsie KynbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHHUIM.
KiloHHpOBaHWE BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3SAMCTBEHHBIX OpPraHU3MOB.

Okojoruyeckue W dTtudeckue  npoosnembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

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

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXKIECHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuit», «[lopoasl 1oMalHuX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «Otnanénnas rudpuauzamus», «Padbotel akanemuka M. @. liBanoBay,
«Ilomunnongus», «OObEeKThl OHOTEXHOJOTHM», «KileTouHbIE KYyJIbTypbl H
KJIOHUpOBaHME», « KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKH IUIOJ0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHKEHHUS CEJIEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHIINIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATEILHBIM  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, JaOOpPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».

11 KJIACC

Tema 1. IBoIIOLIMOHHAA OHOJIOTHS.

[IpennochUlki BO3HMKHOBEHHUSI JBOJIOIMOHHOW TEOPHUH. DBOJIIOLIMOHHAS
Teopust U €€ MeCTO B OUOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CunerenbcTBa 3BoMOIMH. [1aieoHTOIOrMYECKHE: TTOCIEI0BATEILHOCTD



HOSIBJIEHUSI BUJIOB B HAJIEOHTOJIOTMYECKOMN JIETOIMUCH, MEPEXOIHBIE (POPMBI.
buoreorpagpuueckue: cxoncTso U paznnuue ¢payH U (Gaop MaTepuKOB U OCTPOBOB.

OMOpHONOrHYecKrue: CXOACTBA M pa3iuuus 53MOPHOHOB pa3HbIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYJIMMEHTAapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXHUMHYECKHUE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTeH y BCex
OpraHU3MOB.

OpomounoHHas teopus Y. JlapBuHa. IlpeanochbUikh BO3HUKHOBEHHS
JapBUHU3Ma. JIBHOKyIME CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE INPU OTPAHUUYEHHOCTU PECYPCOB, HEONPENEIEHHAS W3MEHUUBOCTD,
O0opb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBosonuu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkposomtonus. [Tonynsnus Kak equHUIA BUIA U 3BOJIOLUY.

JBuxyuie cuibl (pakTopbl) 3BOJIIOLMHA BUJIOB B mpupoje. MyTallMOHHBIN
IpoLecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lOMyNsLMOHHBIE BOJHBI U Jped
reHoB. M301us 1 MUrpanus.

EcrtecTBeHHBIII 0TOOp — HamnpaBisgiOmMil Qakrop 3Bomouud. DOpMbI
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpraHU3MOB KakK pe3yjbTaT 3Botouuu. [Ipumepsr
PUCIIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UIHOATANTAIIH.

Bun wu  BugooOpazoBanue. Kputepunm Buzpa. OcHOBHbBIE  (POpPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakposBomoniust.  PopMbl  3BOTIOLUMU:  QUIETUYECKAas, JAMBEPreHTHAs,
KOHBEpreHTHas, napajienbHas. HeoOpaTuMocTh 3BOIIOIMH.

[IponcxokI€eHHE OT HECHEeUHATM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anus. AJanTUBHas paguarus.

JdeMoHCTpauu:

[Toptpetsl: K. JIunueit, XK. b. Jlamapk, Y. apsun, B. O. Kopanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBepuos.

Tabnuip! U cxembl: «Pa3BuTHE OpraHNYecKOro Mupa Ha 3emiie», «3apoIbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOTOOOpa3ne COpPTOB PacCTEHUI,
«Muoroobpazue  mopoa  xKuBOTHbIX»,  «llomymsuum»,  «MyTauroHHas

U3MEHUYHUBOCTB», «Apomopdo3b», «Wamoamantaumum», «OO0Imas aereHepauus,
«/IBmkymme cunsl dBomonum», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «lIpucrnocoOIeHHOCT, OPTaHU3MOBY,
«I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BU000Pa30BAHUE.

ObopynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jIMYHbIMH THUIIAMU OKPAacCKH,
HaOOp IUIOAOB M CeMsH, Koyuiekuusi «[Ipumephl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIPaBICHUS HIBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpOoeHrE roJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KojuleKuus «DOpMbI COXPAHHOCTH
MCKOMAEMBIX JKMBOTHBIX M pacTeHui», wonenp ammmkanus «llepexpéct
XpOMOCOM», BIaxHble TmpenapaTel «PaszButne Hacexkomoro», «Pa3Butue
JATYIIKW», MUKponpenapat «Jpo3zoduna» (Hopma, MyTaruu (OpMbl KPbUILEB U
OKpacKH Tena).

JlaGopaTopHble U MpaKTUYEeCKHEe PadOThI:



JlabopatopHas pabdota Ne 1. «CpaBHeHue BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlabopaTtopnas padota Ne 2. «Onmcanue npucrnocoO0JICHHOCTH OpraHU3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4dHbIE TIPEACTABICHHUS O 3apOXKACHUH KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 W NaHcrnepMmus. XuMHUUYecKas
ABOMTIOIUS. AOHMOTCHHBIM CHUHTE3 OPTaHWYECKHUX BEIIECTB W3 HEOPTaHUYECKHX.
DKCIepuMEHTaIbHOE TOATBEPKACHUE XUMUYECKON 3BOIIOIMU. HavanbHbie 3Tarbl
ouosormdyeckor sposoruu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKU. llepBble KIETKM W HX SBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa u €€ MepuoAbl: KEeMOPHUICKUH,
OPIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUM, KAMEHHOYTOJIbHBIN, [IEPMCKUH.

Me3so301ickas 3pa 1 €€ NeEPUOIbl: TPHACOBBIN, IOPCKUI, METIOBOM.

KaliHo3oiickas 3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTCHOBBIN,
AHTPOITOTr€HOBBIM.

XapakTepUCTUKa KIMMaTa U TEOJIOTHYECKUX MNporeccoB. OCHOBHBIE 3Tambl
ABOJIIONMM PACTUTEIBLHOTO M KHUBOTHOrO Mupa. ApoMopdo3bl y pacTeHuil u
KUBOTHBIX. [l0osiBIIeHME, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYeCKOTO MHpa KaK OTpakeHHe 3BoJIIONUU. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3Butue nmpeacTaBieHH o
MPOUCXOKJICHUHM YelloBeKa. MeToabl Hu3ydeHus aHTponoreHe3a. (CxolcTtBa u
pa3linyus YeI0BeKa U )KUBOTHBIX. CHCTEMaTUYECKOE MOJIOKEHHUE YEJIOBEKA.

JBwxkymme  cuibl  (pakTtoppl) — aHTpomoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHBIH 00pa3 >KHU3HH,
M3TOTOBJIEHUE OPYAUN TPYJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTAIMM Y BETBU 3BOJIIOLIMU YEJIOBEKA: ABCTPAIIONUTEKH, HeloBEK
yMenbii, YenoBek mnpsaMoxondmuii, YenoBek HeanaepTtanbckuil, Yenosek
pa3ymHbiii. Haxoaku HCKOMaembIX OCTaTKOB, BpEeMsl CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OONbIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUAIbHAS]),  MOHTOJOWAHAsS
(a3uarcko-amepukaHnckasi).  UepTsl  MNPUCIOCOOJICHHOCTH  TMPEACTaBUTENEH
YEJIOBEUECKUX pPAC K YCJIOBHSM CYIIECTBOBaHUA. ENMHCTBO 4eEIOBEYECKUX pac.
Kputuka pacuszma.

JleMoHCTpaum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuner u cxembl: «Bo3nukHoBeHune CoyiHEeUHOM cucTeMbl», «Pa3Burtne
opraHnyeckoro wmupa», «PacturenpHas kierka», <OKuMBOTHas  KieTKay,
«IIpokapuornueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHpPaAy,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHMSI 4YEJIOBEKa U YeTOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB



COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHeuue moan», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE PACHD).

O6opynoBanue:  mymsiku  «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEAHJEPTAJIbLA, KPOMAHBOHIIA), CJEIKH WU
W300pKCHUSI KAaMEHHBIX OPYIud TEPBOOBITHOTO dYeIOBeKa (KaMHH-YOIIIEPHI,
pyOuna, ckpebia), TEOXpoHOJOTHYecKass Tabnuma, Koutekiusa «Dopmbl
COXPAHHOCTU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

[Ipaktrueckast padbota Ne 1. «/M3yueHue MCKOMAaeMbIX OCTaTKOB PAaCTEHUN U
KUBOTHBIX B KOJUIEKLIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYecKoro mMupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3msl M OKpYy KamoLias cpeaa.

DKOJIOTUs KaK HayKa. 3a7a4d U pa3Aeibl SKOJIOTUU. METOIbl SKOJIOTUYECKUX
UCCJIEIOBAHNM. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (akropel. Kiaccudukanusa skonorudyeckux (HakTOpoOB:
abnotnyeckue, OWOTHYECKHE U AaHTPOIOreHHbIe. JIeHCTBHE 3SKOJOTMYECKHX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAXKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMsl.

buotnueckue  ¢akrtopel.  Bumsl = OMOTMYECKMX ~— B3aMMOJICHCTBUM:
KOHKYPEHIUsI, XUITHNYEeCTBO, cCUMONO03 U ero (opmel. [lapasutusm, koorneparus,
MyTyallu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHHWE OWOTHYECKMX B3aUMOJICHCTBHHN JUIs CYIICCTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uciIeHHOCTU MOMYISIUNA U €€ PeryJisiiusl.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: kapta «Ilpupogusie 30ub1 3emun», «Cpeabl oOUTaHUS
opranu3MoBy», «®doronepuoauszm», «llonmymnsiiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJIuU UHPy30puu-Ty henbkny, «[luiesbie nenu.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas paborta Ne 4. «BrnusiHre cBeta Ha poCT U pa3BUTHE YEPECHKOB
KOJIEyCay.

[Ipaktuueckast padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJSLUNA Pa3HbIX BUIOB
pacTeHUu.

Tema 4. CooOmiecTBa ¥ IK0JIOTHYECKHE CUCTEMBbI.

CooO1iectBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
NPOCTPAaHCTBEHHAasA, Tpoduueckas (muiueBas). Buabl-momunantsel. CBsizu B
OHOILIEHO3E.



Dkonoruueckue cuctembl (dkocucreMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreonieHoze. DYHKIMOHAIbHBIE KOMIIOHEHTBI HKOCUCTEMBI: IPOIYIIEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [lWimeBple IeMA W CETH.
OcCHOBHBIE MOKa3aTe€au HKOCUCTEMBL: OMoMacca, MNPOAYKIHUSA. DKOJIOTHMYECKHE
nupamMuabl: MPOAYKLIHH, YHCIEHHOCTH, Ownomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuThE. CyKLIECCHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycTouMBocTH »dKocucTteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemiectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yTiepoJa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOABI " 4eJIOBEYECTBA. CoxpaHneHue
Ounopa3zHo0Opa3us Kak OCHOBa yCcTOWYMBOCTU Ouochepsl. OCHOBA palliOHAIBHOTO
VIOpaBICHUS NPHUPOJHBIMU pECypcaMu U UX UCIHOIb30BaHUE. JlocTuxeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaUm:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpupoausie coobiiectBay, «llemu nuTaHus», «IKOJOTHYECKAs] MHUPAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOTUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPONIOTEHHbIE  BO3JCWCTBHAA Ha OpUPOLY», «BaxkHeWIIME HMCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOa», «[louBa — BakHeiIIass cocTaBisiolas
ouochepr», «DakTopsl Aerpaganuu nousy, «llapaukoBsiil 3¢dexT», «DakTopsl
pPaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ounocheps»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B 6uochepe», «KpyroBopor azota B mpupoae».

O6opynoBanue: Mojelb-anmukanus « Tunudabie OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIIECTBAY, KOJUIEKINH «bHoleHo3», «BpeauTenn BaKHEHIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAJJICKAIIME K Pa3HbIM 3KOJIOTMYECKUM TpPYIIIaM OJHOTO BHIA,
Kpacnas knura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
pAaCTEHUH U )KUBOTHBIX.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTHUN HA BA30BOM YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K pe3yiabTaTam
OCBOCHUS OOYyYalOIMMHUCA TporpaMM CpeAHero oOiiero  0oOpa3oBaHMUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JINMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX PE3YJbTATOB OCBOEHUA mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIIME COCTABJISIONIME: OCO3HAHME O00YyYarolUMUCA POCCUUCKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINPE/IENICHHI0, HajJu4yhe MOTHBaUUU K  OOy4YeHHI0  OHOJIOTruH,
[[EJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUNA Pa3BUTHS OMOJOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYarolUXCsl PyKOBOJACTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAIWYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIE TIJIaHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMUA B OOIIECTBE NMpaBUJIAMU U HOPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIlECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WLMHM JIMYHOCTH, MAaTPUOTU3MA,
YBAXXEHHUSI K 3aKOHY WM IIPAaBOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMy ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUSI, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPYIKaIOIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA W OMNbITA JICITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpPaBJICHUM
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOSI3aHHOCTEH, yBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW [JE€SATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIIEHUHU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENIATh COOCTBEHHYIO IMO3MIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;



YMEHUE YYHUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COI[MATIBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJICNOBATEIbCKUX 3a7a4, YBAKHUTEILHOTO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJICHUM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTh pOCCUICKOMN IPaXKIaHCKON UIECHTUYHOCTH,
MaTpUOTU3Ma, YBAXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
PonuHoun, ropmoctu 3a CBOM Kpau, CBOWO PoawHy, CBOM S3BIK U KYJIBTYPY,
MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHWE K MIPUPOJTHOMY HACIEAUIO U MaMSITHUKAM HPUPOIBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHUOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIE€HHOCTh, TOTOBHOCTh K CIIY)KEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTH 32 €0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHUE JTyXOBHBIX LIECHHOCTEN POCCUICKOTO HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPAITIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJIUTEIISIM, CO3/JAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOT'O U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHMMAHHUE SMOIIMOHATBHOTO BO3ICHCTBHUS )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOI JINYHOCTH;

5) ¢usuuyeckoro BocnuTaHus, GopMHUpPOBAHHUSA KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJIy4Yns:

MOHMMAHUE W peaju3anus 37J0pOBOTO W 0€30MacHOro o0pas3a KU3HH
(310poBO€  TIMTaHHWE, COONIIOJIEHWE TUTMEHUYECKMX TIpaBUJl M HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETCHTHOTO OTHOILICHUS K
COOCTBEHHOMY (DM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTU TPaBUJ HWHIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalLMAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUSTHS BPEAHBIX MPUBBIYEK (YHOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOIr0 BOCIIUTAHMS:



TOTOBHOCTD K TPY/y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K AKTHBHOM JESATEIBHOCTH TEXHOJIOIMYECKOW M COLMAIBHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, INIAHUPOBATH U CaMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO JIESITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaMm mpodheccCHnoHaTbHON e TEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymieil mnpodeccudn U pearTu30BbIBATH
COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO U C€aMOOOpPa30BaHUIO Ha
IIPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTH4€CKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHWE K NPHUPOJIE KaK HCTOYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIIICHHE YPOBHA JKOJOTMYECKOM KYyJIbTYphbl: MNPUOOPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCJIEACTBUI s
OKPYXarOUIEH CPEIbL;

OCO3HAHHWE TI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pElIeHHS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble NpPU H3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS IMpPU PEIICHHH MNpoO0JIeM, CBS3aHHBIX C PALMOHAIBHBIM
OPUPOJIONIOIb30BaHUEM  (COOJIOJIEHUE  TMpaBUJ  TOBEJEHUS B  IPHUPOJE,
HaIIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHJIOB,
IKOCHUCTEM, Orochepsl);

aKTUBHOE HENpPUITHE JCHUCTBUW, MNPUHOCALIUX Bpel  OKPYKAIOLIECH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJATONMPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHUCTBUI U NPEIOTBPAILAT UX;

HaJIM4ME PA3BUTOIO IKOJIOTMYECKOTO0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NesATEIbHOCTH HKOJOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIIbHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTUYECKOMN JIEATEIbHOCTH IKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JMAJIOre
KYJbTYp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHUE S3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHHE creuu(puKky OHUOJIOrMM Kak HayKH, OCO3HaHHUs €€ pojau B
(GOpMHUPOBAHMUN PAIMOHAJIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU LIEJIOCTHOTO
IpeAcTaBleHUs] 00 OKpYXalollleM MHpE KakK O €AUMHCTBE MPHUPOJIbI, YeOBEKa U
oOIIeCTBa, B MMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS,

yOEeKIEHHOCTh B 3HAYMMOCTHA OHMOJIOTUU JJII COBPEMEHHOM LMBHJIM3ALUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIlaTh peCcypcHble  MNpPOOJEMBl  pa3BUTHS
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecriedueHrss  MepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBLHOMY



UCIIOJIb30BAHUIO TPHUPOAHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJIOTMYECKUX 3HAHUM B UEISIX
NOBBIIIEHU OOIIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTu (HyHKIIMOHAIBHOW T'PAaMOTHOCTH OOydarommxcs, GpopmMupyemon
pU U3y4eHUH OHOJIOTUH;

IIOHMMAaHUE CYLIHOCTH METOJOB IO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHWUA JJIs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPYXArOIIEro MUpa M NPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAyYHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIy4YEHHsI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus: mpoOsieM B peabHBIX )KU3HEHHBIX CUTYAlIUAX;

OCO3HAaHHE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCT NHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUM MO OWOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIC TOHSATHS, OTpakKaIOIUue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTUsi, SABJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaOMIOJIEHHe,  HW3MEpPEHUe, OKCIEPUMEHT U JPYTuXx),
yHUBEpCaIbHbIC Yy4ueOHBbIC JeWCTBUS (TO3HABATENbHbIE, KOMMYHHUKATUBHbBIC,

PEryJISITUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUMOHATBHOU
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUMH OOYyYaroluxcsi, CIOCOOHOCTh
oOyuaromuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMSI M  YHUBEpCaJbHble y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpenMeTHble PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJIbHBIMH
NEeHCTBUAMM:

1) 6a30Bble JJOrHYECKHE TeCTBHA:

CaMOCTOSITENNbHO  (OPMYyJNIHUpPOBaTh M aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(puUKali, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C APYTUMU OHATUSAMH);

ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas IlapaMeTpbl U KPUTEPUHM UX
JNOCTHKEHHSI, COOTHOCUTD PE3YNIbTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;



UCIIOJIb30BaTh OMOJIOTMYECKUE TIOHATUSA ISl 0ObACHEHUsI (PAaKTOB U SIBJICHUI
YKABOW MPUPOJBI;

CTPOUTH JIOTMYECKHE pPACCyKIeHUs (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHS,

PUMEHSATH CXEMHO-MO/ICJIbHBIE cpencTtBa Uil IPEACTaBIICHUA
CYLLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3Y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a
TaKK€  IPOTUBOPEUYMH  pa3HOrO  poja,  BBIIBICHHBIX B Pa3jMuYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YUYETOM aHaIU3a MMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIBHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO0B PELICHUS IPAKTUYECKHUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUH, MPEeoOpa3OBaHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX TPOEKTOB;

(GbopMHUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIeHUs, HaXOAUTh APTYMEHTHI IJIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHANM3UPOBaTh TIOJIYYEHHBbIE B XOJE PpEIICHUs 3aJadd  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISITh IEJICHANIPABICHHBIN MOUCK TEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCHOHANBHYIO CPELLY;

yMETh TMEPEHOCUTh 3HAHUS B IMO3HABATEJIBHYIO M MPAKTHUYECKYIO 00jacTu
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHbBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHHKAX MHPOpMALMH (TEKCTE yUEOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JIMTeparype, OHOJOTMYECKUX CIIOBapsAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUIECKU OLICHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

bopMyIUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Omonornyeckoil mHGoOpMaIMu, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

mpUOOpeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ouonornueckoi uHGpOpManuend: TNPUMEHATh XHUMHUYECKHe, (Qusuueckue W
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (hOpPMYJibl, aOOpeBUAaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJIQJeTh ~ HAaBBIKAMH  pAclO3HAaBaHWA W 3alIUTHl  HWH(pOpManmw,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMMU:

1) o0mmenne:

OCYIIECTBJISATh KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYILIECTBY OOCYKIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHHUSI OTHOCHUTEILHO BBINIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIUNA JAPYTHX yYaCTHUKOB
JHaJIora Wi JTUCKYCCHUH);

pacno3HaBaThb HeEBepOaJbHbIE CPEACTBA OOIIECHHS, TNOHMMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJETh Pa3IM4YHBIMU CIIOCOOAMHM OOILIEHUS W B3aMMOJIEHUCTBUS, TTOHUMATh
HaMEpEeHUs IPYTuX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOILIEHHUE K COOECETHUKY
U B KOPPEKTHOU PopMe (hopMyIMpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C yd&€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA;

OpUHUMATh 1eJIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPAWMHUPOBATH JIEMCTBUS MO €€ NOCTUKEHUIO: COCTABIIATh IUIAH JCHUCTBUMH,
pacmpenenarb pojaud € YY4ETOM MHEHHH YYacTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETr0 BKJIAJla M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
001 pe3yJsibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

nmpemyiaraTh HOBBIE TPOEKTHI, OICHUBAThH HJEU C TO3UIMA HOBU3HHI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;



OCYWIECTBJISITh MTO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PA3JIMYHBIX
CUTYaIHSIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIIMATHBHBIM.

OBJiaieHne YHMBEPCATbHBIMH PEryJSSTUBHBIMU AeCTBUSIMMN:

1) camoopranuzanms:

WCIIOJIB30BaTh OHOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHHS TPOOJIIEM W UX
pelIeHUs B )KU3HCHHBIX U YYEOHBIX CUTYaIUSIX;

BBHIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaxX MO OTHOWIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYLIECTBIIATH MMO3HABATEIBHYIO NIEATEIBHOCTD, BBISBISATH
poOeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEeIbHON
JEATEIIbBHOCTH M )KU3HECHHBIX CUTYalUsX;

CaMOCTOATEILHO COCTABJSITH IUIAH PEIICHHUS TNPoOOJIeMBl €  YIETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTECHHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacuMpsATh paMK{ y4eOHOTO TIPeAMETa HA OCHOBE JTUYHBIX MPEANOUYTCHUN;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
34 pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIMPOKOW DSPYAUIIMHA B
pa3HbIX 00JIaCTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOW 0Opa3OBaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIaJICTh ~ HABBIKAMU  TO3HABATEIBLHONW  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HX PE3YJIbTaTOB H
OCHOBAHHUM, MCIOJI30BaTh MPUEMBI pePICKCUM ISl OLIEHKH CHUTyalluu, BhIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBaTh PHUCKHM U CBOEBPEMEHHO MPUHUMATh PEIICHUA IO HX
CHIDKCHUIO;

NPUHUMATh MOTHBBI W apryMEHTbl JPYTUX NPU aHaldu3e pe3yJbTaToB
JESITENBHOCTH;

3) npuHsATHE cedsI M IPYIrUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
NS TENBHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OIINOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UITUU JPYTOTo YeloBeKa.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3ynbTarhl OcBoeHHMs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue 1 yueOHoro npeamera « buonorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI EUCTBUM 1O OCBOCHHIO, UHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHUM, BUJbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3jMYHBIX YUEOHBIX CHUTYallUsX, & TAKXKE B PEalbHBIX



KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX Cc Ouonorueid. B mporpamme mpenmMerHbie
pe3yNbTaThl MPECTaBICHBI 10 TOAaM 00yUYeHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydyeOHOro mpeamera «buomorus» ¢ 10
Kjacce JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJH OMOJOTHUU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyO0eXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEUICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBATh COJECpKAHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIEeCTB M IMPEBpaIlCHUE
HHEPTUHr), TOMEOCTa3 (CaMOperyJsiius), YPOBHEBass OpraHU3alisl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIKA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIIpHON Ouosorun), 3akoHbel (I
Menpens, T. Moprana, H. 1. BapuiioBa) u yuenus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKJCHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensaTh rpaHUIlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOT'O IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJICHWI, OpraHu3alus U IIPOBEICHHE
OMOJIOTMYECKOTO  HDKCIEPUMEHTA,  BBIIABWKEHHUE  TUIIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXAY HCCIEIYEMbIMU BEIWYMHAMU, OOBSICHEHHE IOJyUYEHHBIX
pE3yIbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX NOHSTHH, TEOPUA M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU IOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB M MPEBpPALICHUSI SHEPTUU B KIETKEe, (POTOCHHTE3A,
IJIACTUYECKOT0 W SHEPreTHYecKoro OoOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedeHus Oe30MacHOCTH CBOETO 3I0POBbsi U 3JI0POBbSA
OKPY>KaIOIIUX JII0/IeH, COOIOIEHUS] HOPM IPaMOTHOTO MOBEJACHUSI B OKPY KaroIei
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OuoNI0rNn U OMOTEXHOJIOTUH  JUIsI  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh DSJIEMEHTApHbIE TE€HETUYECKUE 3aJlayd Ha MOHO- U
TUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHWe, COCTaBIATh CXEMbI
MOHOTMOPHUIHOTO CKpEIIMBaHUs JUIsl MpeIcKa3aHusl HaclelOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
MpaBuJia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PY/I0BAHHUEM;

YyMEHUE KPUTHUYECKH OIIEHMBAThb M HWHTEPHPETUPOBATH HUHPOPMALIUIO
OMOJIOTMYECKOTO  COAEP)KAHMSI, BKIIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHMUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCcOBOW MH(GOpPMAIIMHU, HAYYHO-TIOMYJISIPHbIE



MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HWCCIEAOBAaHUN B OHWOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHMUS,
00001mass 6MOJIOTHYECKYI0 HH(GOPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCIT0JI30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeametra «buonorus» ¢ 11
Kslacce NOJIKHBI OTPaKAaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHs, O BKIJIAJIe POCCUUCKHUX U
3apyO0eXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKpPBIBATh COJCpXKAHUE OWOJOTMYECKUX TEPMUHOB W TIOHSATHI:
BU/JI, HOMYJISALMS, TeHODOH, IBOIIOLMS, ABMKYIIUE CUIIbI ((PAKTOPBI) IBOIIOLINH,
MPUCTIOCOOICHHOCTh OPTaHU3MOB, BHI000pa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHTHI, e  IUTaHU,
AKOJIOTHYECKas MUpaMuaa, OuoreoneHos, onocdepa;

yMEHHE WH3JaraTh OHOJOTHYECKHEe TeopuH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAash TEOpUS DBONIOIWN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxonctBa K. M. boapa, uepenoBaHusi riaBHBIX HaIpaBiICHUN U
nyteit ’Bomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIENISTh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yMEHHUE BJIAJIETh METOJIAMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMKMCAHKME YKUBBIX CHUCTEM, NPOIIECCOB M SIBJICHHM, OpraHU3alys U TMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HWCCICIyEeMbIMH BEIWMYWHAMHU, OOBSCHEHHUE MOJYYCHHBIX
pe3ybTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOPHWA W 3aKOHOB, YMCHHUC
JIeaTh BBIBOJIBI HA OCHOBAHWH TIOJTyYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICIATH CYIICCTBEHHBIC TPU3HAKU CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHJIOB, TMOMYJIAIHWA, TPOAYIEHTOB, KOHCYMEHTOB, PpPEIyIICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJEACTBEHHOM
M3MEHYUBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHoca
BCIIECTB W TIOTOKA DHEPTHMH B DKOCHUCTEMAaxX, AHTPOMOTCHHBIX W3MEHEHUU B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEMIECTB M OHOTCOXMMHUYECKHX
IIUKJIOB B OMocdepe;

yMEHUE MPUMEHATH MOJYYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C TIeNplo obecredeHusi 0e30MacHOCTH CBOETO 3J0POBbSI U 3IOPOBBS
OKPY>KarOIINX JTFOICH, COOIIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYIKAIOIICH
MPUPOIHONW cpeje, MOHUMaHHWE HEOOXOIWMOCTH WCIOJb30BaHUS JTOCTHKCHUI
COBPEMEHHOW OMOJIOTHH JIJISl palliOHATEHOTO MPUPOIOIIOIB30BAHNUS;

YMEHHE pelaTh dJIeMEHTapHbIe OMOJIOTMYECKHEe 3a7aud, COCTABIATH CXEMBI
NepeHoca BeIIeCTB U SHEPTUU B dIKOCUCTEMAX (1€MW MUTaHUS);

YMEHHUE BBIMOJIHATh J1TA0OpATOPHbIE U MPaKTUYECKUE padOThl, COOMIOIATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;



yMEHHE KPUTHUYECKH OIEHUBAaTh U HWHTEPIPETUPOBATH HHOOPMALINIO
OMOJIOTMYECKOTO  COAEP)KAHMSI, BKIIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHMUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAaccOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHYECKHE  MPOOIeMBbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHS,
000011asi OMOJIOTUYECKYI0 MH(POPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUMHBIN anmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVJIACC
Ne H KoandecTBO yacoB
aHMeHOBaHHe Pa3ae/ioB H TEM NPOrpaMMbI
n/n pasi poTp Bcero | Konrpoabubie | Ipakrnueckne | IOP
padoThI padoThI
bubmuoreka [JOK
1 buosiorus kax nayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIs 1 Egggﬁ&fgggﬁ}% 116292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 Egggﬁ;fg;gg}% 116292
4 KuznenesreabHOCTb KJIETKH 6 Egggﬁgg&%gﬁﬁ 410292
bubmuorexa [JOK
3) PazMHOXeHUE M MTHAMBUAYAIBHOE PA3BUTHE OPraHU3MOB ) 1 https://m.eds00.ru/7f41c292
6 HacnencTBeHHOCTh M1 K3BMEHUMBOCTh OPTraHU3MOB 8 15 bubmiorexa HOK
' https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
7 Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU 3 https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
8 Pesepsroe Bpems 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 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 KJJACC

KonuyecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM
Ne i/ Kontpoabubie | IIpaktnueckue | (uuppoBbie)
IporpamMmal Bceero
paboThl padoThI o0pa3oBaTe/IbHbIE
pecypchbl
bubmnoreka IIOK
1 OBoMoLHOHHas Gronors 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnuorexa [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl 1 OKpy»Karolas cpeaa 5 1 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 9KOJIOTHIECKHUE CUCTEMBI 9 Bubmaorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 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 IIVTAHUPOBAHUE

10 KUIACC
KoJsnyecTBo 4acoB JJIeKTPOHHbIE
Ne Tema vpoKa K n Hara uudposbie
n/n yp Bcero O;Tpo'm’m’le pﬁalcanecKne u3yyeHusi | oOpasoBaTelbHbIE
padoThI padoThI pecypebi
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpaxTrueckas padora Ne 1
2 «IECHOJIL:;OBaHIEe Pa3IMYHBIX 1 0.5 bubmorexa LIOK
' https://m.edso00.ru/863e6122
METOJIOB MPHU U3YUECHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buosiornueckue cucremsl, MPOUECCHI 1 bubnunoreka [JOK
U X U3YYEHHE https://m.eds00.ru/863e6564
4 XUMHUYECKUN COCTaB KIIeTKU. Boma u 1 bu6mmoreka [IOK
MUHEpAJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. Cocta u crpoeHue 0eKkoB 1 https://m.eds0o.ru/863e672
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 05 bubnmnoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJIM KaTaJiasbl)»
bu6mmoreka [JOK
! Y TIeBOIEL. JIumue! . https://m.eds00.ru/863e6870
bu6mmorexa [IOK
8 Hykrenosgie kucnotel. AT® 1 https://m.eds00.ru/863e6d5c
9 Hctopus u MeToabl U3y4eHUs 1 bubnuorexa [JOK



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
https://m.edsoo.ru/863e6d5c

kiieTku. Kierounas teopust

https://m.edso00.ru/863e6e88

KieTka xak nenoctHas Xusas

10
cucreMa
CTpoeHue 3yKapuoTUYECKON KIIETKHU.
JlabGopaTtopHas padota Ne 2
«M3ydeHue CTpOeHUs KJIETOK bubnunoreka [HOK
11 pacTeHuil, KHUBOTHBIX, TPHOOB H 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢c
TOTOBBIX MUKPOTIpENapaTax U ux
OTIMCAHUE»
bubmuorexa [JOK
12 O6meH BemecTs nim Merado3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 PorocuTes. XemocHHTes https://m.eds00.ru/863e7c98
. bu6mmorexa [IOK
14 duepreruyecKuii oomeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
15 | pasora o3 dHaonorene wosa 05 Bu6miorera LIOK
P - A ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MHUKPOTIPEIapaTax»
16 buocunTes 6enka. Peakimst bu6mmoreka [IOK
MaTpPUYHOI'0 CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 Tpancisums — Gnocnntes benka https://m.edso0.ru/863e796e
18 Hexnetounsie GopMbl )KU3HU — bubnuorexa [IOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 @opMBI pa3MHOKEHUS OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiios bubnmuotexa [JOK

https://m.edsoo0.ru/863e7f4a



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
k1eToK. OMmIo10TBOpEHHE.
JlabopaTtopHnast pabota Ne 4

bu6mmoreka [IOK

21 .
«M3ydeHne CTpOCHUS MOJOBBIX 0.5 https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHUKpOIIpenaparax»
29 NHnuBuyanbHOE pa3BUTHE bubmuorexa [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'eneTuka — Hayka o bubnuoreka [IOK
HACJIEOCTBEHHOCTHA U N3MEHUYNBOCTHU https://m.edso00.ru/863e862
3aKOHOMEPHOCTH HaCJICAOBaHUS
24 5| I/ISHaKO]}: MoHoru6b I/II;lHOC bubmorexa [IOK
P ' p https://m.edso0.ru/863e8878
CKpEITMBAaHUE
UTHOPUIHOE CKpEIIMBAaHKUE. 3aKOH
25 §e3aBHI():H§40r0 HapCJII:IIOBaHI/Iﬂ bubmmorexa LJOK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuenneHHOe HacaeI0BaHUE
npu3HakoB. JlaboparopHas padota
Ne 5 «M3yuenue pe3ynbraToB bubnnoreka [JOK
26 05 _
MOHOTUOPHUIHOTO W TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y APO30(HIIBI HA
TOTOBBIX MHUKPOTIPENapaTax»
T'eneTnka nosna. HacienqoBanue bu6mmoreka [JOK
27 _
IIPU3HAKOB, CLEIJICHHBIX C I10JIOM https://m.eds00.ru/863e8c60
W3menunBocth. HenacneacrBeHHas
W3MEHYHBOCTh. JlabopaTopHas
pabota Ne 6. 3yuenue bubnnoreka [JOK
28 o 05 _
MOAU(UKAITMOHHONW N3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBO»
29 HacnencrBeHHas H3MEHUHBOCTb. 05 bu6mmoreka [JOK

JlaGopatopHas pabora Ne 7.

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



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

«AHanmu3 MyTanuii y 1po30(uisl Ha
TOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [IOK
30 T'enernka weiobexa ! https://m.eds00.ru/863e8d78
PesepBHbIii ypok. O6001IeHHE 11O
31 teMme «HacnencTBeHHOCTh | 1
M3MEHYMBOCTH OPTAaHU3MOB)
bubmuorexa [JOK
32 Ceneipi Kax nayxa u npouece ! https://m.eds00.ru/863e9214
33 MeTobl U IOCTHKEHUS CeJICKIINU 1 bubmuorexa [JOK
pacTeHHI U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHoiorus Kak orpacip 1 bubnuorexa [JOK
MIPOU3BOACTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema vooKa K n Hara uudposbie
n/n yp Bcero O;Tpo'm’m’le pﬁalcanecKne u3yuyeHusi | oOpasoBaTejbHbIE
padoThI padoThI pecypebi
1 DBOJIIOLMS U METOJIbI €€ U3yUCHHS 1 BH6J_IH0TeKa LHOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3ButTus npeacTaBieHUR 1 bubnuorexa [JOK
00 BONIOIMH https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 MHKpodBOITIONHSA ! https://m.edsoo.ru/863e9cle
[Tomynsius Kak sIeMeHTapHas
€MHULIAa BUJA U SBOJIIOIUH.
bubmuorexa [JOK
4 Jlaboparopuas pabora Ne 1 1 05 https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOp(}oTOTHIeCKOMY KPUTEPHIO»
5 JBroKyLe cuisl (3J€EMEHTapHbIE 1 bubnnorexka [JOK
(haKTOpBI) SBOTIOLIUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.eds0o.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnmuotexa [JOK
pabota Ne 2 «Onucanue ' https://m.edso00.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OPraHu3Ma U eé
OTHOCHUTEIIBHOTO XapaKTepa»
8 Hanpasnenus u mytu 1 bubnuoreka [IOK
MAaKPO3BOJOLHHI https://m.edsoo.ru/863e9cle
9 HeoOpaTrMoCTh 3BOJTIONNN 1
10 Ucropwus sxu3uu Ha 3emiie 1 METOIbI 1

€€ U3y4eHus



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

11 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMie Mo 3pam 1 bubnmoreka [JOK
epuoaam https.//m.edso0.ru/863ea6be
OCHOBHBIE 3TaIbl YBOJIOLIH
PacCTUTETBHOTO U KUBOTHOTO MHpA.
13 [TpakTuyeckas padora Ne | 05 bubnuoreka [IOK
«M3ydyeHne NCKONmaeMbIX OCTaTKOB ' https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX)
14 CoBpemeHHas cuctema bubnnorexa [JOK
OPraHry4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOIOreHe3) BH6J_IHOTeKa LOK
https://m.edsoo.ru/863eac2c
16 JBmokytiue cuibl (paKkTophl) bubnnoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
9eJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunorexa [JOK
aJanTaluu 4YeJI0BEKa https://m.edso0o.ru/863eaea2
PezepaHblil ypok. O0001meHue 1no
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HHU Ha 3emiiey
20 OKOoJIorus Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubnmoreka [JOK
(hakTophI https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTophI.
JlaGopatopnas pabora Ne 3.
29 «Mopdonornyeckne 0COOCHHOCTH 05 bubnuorexa [JOK

pacTeHHii U3 pa3HbIX MECT
oburtanmsy. JlabopaTopHas pabora
Ne 4. «BniusHue cBeTa Ha poCT U

https://m.edso0.ru/863eb10e



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

pPa3BUTHUE YEPEHKOB KOJIEYCay

bubmuorexa [JOK
23 buotieciue paxropr . https://m.edso00.ru/863eb348
DKOJIOTUYECKHUE XapAKTEPUCTUKU
nonyssun. [Ipaktuueckas pabora
24 Ne 2 «IToncuér mioTHOCTH 1 0.5
MOMYJISINI pa3HbIX BUIOB
pacTeHun»
o5 Coob1ecTBa OpraHu3MOB — 1 bubnnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKUE CUCTEMBI 1 bubnnorexa [HOK
(3K0cuCTEMBI) https://m.edso00.ru/863eb46a
O .
y | S oot | BuGmoren 10K
. DaMIIBL https://m.edsoo.ru/863eb5fa
CsoiictBa 3xocucreM. Cykueccus
28 [TpupogHBIE SKOCHCTEMBI 1
29 AHTpONIOTreHHbIE IKOCUCTEMBbI 1
30 buocdepa — rinobdanpHas 1 bubnuoreka [IOK
9KOCUCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoteka [JOK
ouochepsl https://m.edso00.ru/863ebd16
32 UYenoBedecTBO B Onocdepe 3emin 1
33 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnuoteka [JOK
YeI0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O0600IIeHHE TEMBI
34 «Co0011IecTBa M 3KOJIOTHICCKHE 1
CHUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



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

YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JId YYEHUKA

* buosorus. O6mas 6uonorus, 10 knace/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O01iecTBO ¢ OrpaHMYE€HHON OTBETCTBEHHOCTHIO «J[PODAY;
AxmmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»

METOINUYECKHUE MATEPHUAJIBI UIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



