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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTMH TEOPETUYECKYH) OCHOBY ISt
OTpeJieieHUs] TOAX0I0B K (OPMHUPOBAHUIO COJEPkKAHUS y4eOHOTO MpeaMeTa
«buosiorus» cocraBWwiIM: KOHIentyalbHble mnosnoxkeHus OIroC COO o
B3aUMOOOYCIIOBJIEGHHOCTU  IIeJiel, coAepKaHus, pe3yJbTaTOB OOyYEeHUS W
TpeOOBaHMIA K YPOBHIO TTOJITOTOBKH BBITTYCKHUKOB, TIOJIOKEHUS 00 OOIINX TENSIX U
NPUHLMIIAX, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETrO
obmero o6pasoBanusi B Poccuiickoit depepamnuu, a TakXke IMOJOXKEHUS O
cnenupuke OMOIOrUM, €€ 3HAYEeHUHU B MO3HAHUU >KMBOUW MPUPOJBI U 00ECTICUEHUH
CYIIIECTBOBAHMSI YeIOBEYECKOro obOmecTBa. COTilacHO Ha3BaHHBIM TTOJIOKCHHUSIM,
oTpe/ieieHbl OCHOBHBIC (DYHKITMHM MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu Ja€T NpelncTaBlIeHHE O ILesX, 00 oOuiei
cTpaTerud OOy4eHHs, BOCHUTAHUS U Pa3BUTUS OOYYAIOIIUXCS CPEJICTBAMU
yueObHoro mpeamera «buonorus», omnpeaenseT 00s3aTeNbHOE MPEAMETHOE
COJIEpKaHHE, €ro CTPYKTypy, pacopeiclieHue [0 pa3fenaMm H  TeMawm,
PEKOMEHIyeMYIO TOCJIEI0BATEIbHOCTh M3YUYEHUsI YUYEOHOr0 MaTepHalia ¢ yuéTom
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH 00pa3oBaTEeIbHOTO
mporiecca, BO3paCTHBIX 0COOEHHOCTEH 00ydJarOImuxcsl.

B nporpamme mo Ouomormu TakXkKe YUYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pe3yJbTaTam
o0yueHuss B (HOPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIHHOM
NEeSTENHPHOCTH/YUEOHBIX JEHCTBUN OOYUYaIOIMUXCS IO OCBOCHHUIO COJCPKAHUS
OHMOJI0THYECKOTO 00pa30BaAHMUS.

B nporpamme no ouonorun (10—11 kiaccel, 6a30BbIi YpPOBEHB) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B M3y4Ye€HUU OHMOJIOTHH, Ojaromaps 4YeMy B HeEl
pPOCMATPUBAETCSl HAMPABJICHHOCTh HAa pPa3BUTUE 3HAHWM, CBSI3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, EHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJOTUYECKOTO MBILUICHUS, MPEACTaBICHUI 0 3J0pPOBOM
o0Opa3e XHM3HU U OEpEeKHbIM OTHOUIEHUWEM K OKpYXarolled MPUPOIHOU cpene.
[TosToMy Hapsmy ¢ m3ydeHHeM OOIEOMOIOTHYECKUX TEOPHUH, a TaKKe 3HAHHUH O
CTPOCHUU >KMBBIX CUCTEM PA3HOT0 paHra U CYIIHOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH yAENEHO BHHUMaHHUE HCIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEHEBHOM KU3HU JIJIsl PEIICHUs IPUKIIAHBIX 3a]a4, B
TOM 4HCJIe: MPO(UIAKTUKN HACJICACTBCHHBIX 3a00JICBaHUN YEIOBEKAa, MEIUKO-
TE€HETUYECKOT O KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJ1ecCO00pa3HOro TMOBEJICHUS B OKpYXKAIOIIeH MNpUPOIHON cpene, aHaliu3a
BIIMSIHUSL XO3SIMCTBEHHON JESATEIBLHOCTH 4YEJIOBEKAa Ha COCTOSHUE MPUPOJHBIX U
MCKYCCTBEHHBIX PKOCHUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIAHON HANPABICHHOCTH
ydueOHoro npeamMera «bHoNOrusS» MPOIUKTOBAHO HEOOXOIUMOCTHIO 00SCIICUCHHS



YCIIOBUM Ui PEIIeHUs] OAHOU U3 aKTyallbHBIX 3a7a4 IIKOJBHOTO OMOJIOTUYECKOT0
oOpa3zoBaHus, KoTopas mpennonaraer (GOpMHUpOBaHHE Y  OOyYarOIIMXCA
CIIOCOOHOCTH aJanTUPOBAThCS K M3MEHEHUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MHpA.

buonoruss Ha ypoBHe cpeaHero oOumiero oOpa3oBaHMs 3aHUMAET Ba)KHOE
Mecto. OHa oOecrnieunBaeT (POpPMHUPOBAHUE Yy OOYUYAIONIUXCS MPEICTABICHUN O
HAYYHOW KapTHHE MHpPA, pacIupsieT U 0000IIaeT 3HAHUS O KHBOW MPUpPOIE, e
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3alMyd M SBOJIOIUHU, CO3MAET
YCIOBUSL  JUJIs: TIO3HAHMS  3aKOHOB  JKMBOM  TIpUpoAbl, (popMHUpoBaHUS
(yHKUMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3zomacHoro ooOpasza
KU3HU, KOJIOTMYECKOr0 MBIIUICHUS, IIEHHOCTHOIO OTHOILICHUS K KHUBON MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHsS UMEET TaKKe JUIsl PEIICHUs] BOCTIUTATEIbHBIX U
pa3BUBAOIIMX  337a4  CpeaHero  oOmero  o0pa3oBaHMs,  COLMAIM3ALUU
oOyyvaroruxcs. M3ydyenne Omosornu oGecrednBaeT yCiaoBHs st (HOPMHUPOBAHUS
WHTEJUICKTYaJbHbIX, KOMMYHUKAIMOHHBIX W HMHQPOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET MHTETpallMi OUOJIOTMYECKUX 3HAHUHU C
NpeACTaBICHUSIMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTHU, (DU3UKHU, XUMUU
u reorpadun. HazBaHHbIC TOJOKEHHS O MpEJHA3HAYEHUN YUeOHOTO MpeaMeTa
«buonorus» COCTaBUIM OCHOBY JJIA ONpENETEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COJAEp>KaHus, MPEACTaBICHHON0O B MPOrpaMme IO
OMOJIOTHH.

Ot6op coxepxkanus ydeOHOro mpenmera «buomorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIMHA KYJIbTYpOCOOOpPA3HOTO TMOJX0JId, B COOTBETCTBUM C
KOTOPBIM OO0yYaroIuecs IOJDKHBI OCBOUTH 3HAHHWS M YMEHHS, 3HAYUMBIE IS
dbopmupoBaHus 0OIIEH KyJIbTyphl, OMNPEACIAIONIUE aJCKBATHOE IOBEJICHUE
YeJI0BeKa B OKPYXKAIOIIEH MPUPOAHOU Cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U MPAKTHYECKOM JaesaTeapbHOCTH. Oco00oe MeCTO B ITOM CHUCTEME 3HAHHI
3aHUMAIOT 3JIEMEHTHI COJIepKaHUsl, KOTOPbIE CIY’KaT OCHOBOM Jyisi (hOPMUPOBAHMUS
NPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KApPTHHE MHpa U
IEHHOCTHBIX  OPUEHTAlMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHU3alUuu
OMOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHUE coJepx aHusi y4eOHOro marepuaia B Mporpamme Io
OMOJIOTUM OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOU MPHUPOBI, O €€ YPOBHEBOIN OpraHU3aIluu
HBOJIIOIMHU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOoro npeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE coAep KaTeabHble TMHUU: «buonorus kak Hayka. MeTosbl
Hay4yHOro no3HaHus», «Kierka kak Ouonorumyeckas cucrema», «OpraHu3M Kak



ouosnoruyeckas cucremayn, «CucremMa U MHOTrooOpasue OpraHM4ecKOro MHUpay,
«IBONIOLMS KUBOU IPUPOABD, « IKOCUCTEMBI U TPUCYILIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus yueOHoOro npeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJICHUE  OOYyYaroIMMHUCS  3HAaHUSIMM O  CTPYKTYPHO-(PYHKLIMOHAJIbHON
OpraHM3allMi JKUBBIX CHUCTEM pA3HOr0 paHra U MOpuoOpeTeHHe YMEHUM
MCIIOJIB30BaTh ATH 3HAHUA JUIsl TPAMOTHBIX JEMCTBUU B OTHOLIEHUH OOBEKTOB
YKUBOUW MIPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueoHoro npenmera «buosorus» Ha 6a30BoM
ypOBHE 00ECTIeUnBACTCS PEUICHUEM CIEAYIOUINX 3aa4:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAHMA O OUOJIOTUYECKUX TEOpUsX,
YUYEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBuiax, CIy>Kalux OCHOBOM
uist OopMUpOBaHUSI MPEJCTABIECHUNA O €CTECTBEHHO-HAyYHOM KapTUHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAaHHUs, CTPOCHHH, MHOIOOOpPa3uu U OCOOEHHOCTSX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3ALMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dopMHpoBaHUE y OOYyYalOIIMUXCS MO3HABATENbHBIX, WHTEJUIEKTYaJbHBIX WU
TBOPUYECKUX CIIOCOOHOCTEN B MPOIECCE aHAIM3a JAHHBIX O IyTAX PA3BUTHA B
OMOJIOTMHM HAy4YHBIX B3IVISIIOB, MJIEH M IMOAXONOB K H3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OPTaHU3AIUN;

CTAaHOBJICHHE y oOOydJarommxcss oOIed KyJdbTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SBJICHUS OKPY’KAIOILIETO
MHUpa JKMBOW TPHUPOJbl HA OCHOBAHMM 3HAHUW M OIBITa, IMOJIYYEHHBIX NPH
U3y4eHUH OUOJIOTUY;

dopMupoBaHUE Yy OOYy4YalOIIMXCAd YMEHHMM WLIIOCTPUPOBATh 3HAUYECHUE
OMOJOTMYECKUX 3HAHUW B NPAKTUYECKON JEATEIbHOCTH YEJIOBEKA, pPAa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOT U,

BOCIIUTaHUE YOEXKIAEHHOCTH B BO3MOXHOCTH IO3HAHMSI YEIOBEKOM >KHUBOMU
MPUPOJIbI, HEOOXOUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOTIOICHUS STHUECKUX
HOPM MpHY IPOBEJICHUH OMOIOTUYECKUX HUCCIIEIOBAHUI;

OCO3HaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHMHM JUIS MOBBILICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYpBI, 11l POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCETHEBHOM KU3HU JJIS
OLICHKH IOCJIEICTBHI CBOEH IESITEIbHOCTH MO OTHOLIEHHUIO K OKPYXaloLel cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE W COOJIOJCHHE Mep MNPOPUITAKTUKH
3a00JIeBaHUI.

B cucreme cpennero obmiero ooOpazoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJIAETCS 00S3aTE€IbHBIM YYEOHBIM IPEIMETOM, BXOISALIUM B
coCTaB IMpeIMeTHOM 06sacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHD».



Jliist m3ydeHust OMoIOruu Ha 6a30BOM YPOBHE CPEJIHEr0 00IIIero o0Opa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heaemo), B 11 kimacce — 34
yaca (1 gac B Hezento).



COLEPKAHUE OBYUEHUA
10 KUIIACC

Tema 1. buosiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKaMu, (uiaocopuei, STUKON, ICTETUKON U MpPaBOM.
Ponp Ouonorun B (QOpMHpPOBAHUM COBPEMEHHONW HAyYHOW KapTHHBI MHpa.
CucreMa OMOJIOTMYECKHUX HaYK.

MeTobl TO3HAHMS KUBOW PUPOABI (HAOIIOAEHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MEpeHue, Kiaccupukauus, MOJEIUPOBAaHUE, CTaTUCTUYEecKas o0paboTka
JTAHHBIX ).

JdeMouncTpaumuu:

[Toptpersr: Y. HapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabauupl U cXxembl: «MeTo bl TO3HAHUS YKUBOU MPUPOIBD».

JlabopaTopHble M NpaKkTHYecKHe padoThI:

[Tpaktuueckas pabora Ne 1. «Mcnonb3oBaHue pa3IUYHBIX METOAOB MpHU
M3YYEHUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMS.

XKupble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus: ononoruu. Otinuve
YKUBBIX CUCTEM OT HEOPTaHUYECKON MIPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoIeHOTHYECKui ), OMoCcepHBI.

JdemoHcTpaumu:

Tabnuibl u cxeMbl: «OCHOBHBIE TTPU3HAKH KU3HUY, « Y POBHH OpTraHU3aIuU
KUBOU MIPUPOIBI».

O6GopynoBanue: Mmozaenb moJiekybl JIHK.

Tema 3. Xumnueckuii COCTaB M CTPOEHHE KJIETKH.

XUMHUYECKHM COCTaB KIIETKH. XUMHUUYECKHUE DJIEMEHTHI: MAKPOAJIEMEHTHI,
MHUKPOdJIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIECTBA.

OyHKIUM BOJABI W MHUHEPAJIbHBIX BeIlIeCTB B KieTke. llogmepkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHue OeIKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMmeHnunmble 1 3aMEHUMbIE aMUHOKHCIIOThI. AMHUHOKHCIIOTHBIN COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOW MOJIEKYJbl (MEpBUYHASA, BTOpUYHASA, TpPETUYHAS U
YETBEpTUYHAsS CTPYKTypa). XUMHUYECKHE CBOMcTBa OenkoB. buonorunueckue
byHKIMN OETKOB.



depmeHThl — Ouosormueckue Kartanmzatopel. CrtpoenHue (depMmeHTa:
aKTUBHBIA I1EHTp, cyOcTpartHas crneuu@uuHocts. KodepmeHTsl. BuTamMuHsl.
OTnnunst GepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYrneBoapl:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30Kcuprbo03a),
aucaxapuipl - (caxaposa, JakTo3a) M mojucaxapuibsl  (Kpaxmals, TJIMKOTEH,
LeJI0I103a). buonornyeckue GyHKIMH yIIIEBOJOB.

Jlvmuaet:  Tpurnunepunbl, (ochomunuasl, crepouanl. [ 'mapodubHO-
ruipooOHbIe  cBoWcTBa. buonormveckne QyHkiuu nunuaoB. CpaBHEHHE
YTJIE€BOAOB, OEIKOB U JIMIHUJIOB KAK UCTOYHUKOB SHEPIHH.

Hyxkneunoseie xkucnorel: JHK wu PHK. Hyxneotuaer — MoHOMEDSI
HyKJIeMHOBBIX KHCIOT. Ctpoenne n ¢ynkuuu JJHK. Ctpoenne n dynkuuu PHK.
Bunst PHK. AT®: ctpoenune u QpyHKImu.

[uronorus — Hayka o kieTke. Kierounast Teopust — npuMep B3auMOIEHCTBUS
uaeil 1 pakToB B HAYYHOM MTO3HAHUU. MeTO/Ibl U3YUEHUS KIETKU.

Knerka kak menmoctHas xuBas cucrema. OOmue NpU3HAKK KIIETOK:
3aMKHyTasi HapyxkHas memOpana, monekyinbl JIHK kak renermueckuil ammapar,
CUCTEMa CUHTE3a Oelka.

Tunel KJIETOK: 3yKapHOTUYEeCKas M MpokapuoTudeckas. (OcoOeHHOCTH
CTpPOGHHUS TPOKAPHOTUYECKON KieTKu. Kietounas crenka Oakrepuit. CTpoeHue
DYKapUOTUYECKOW KIIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, XKUBOTHOM M
IpUOHOM KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX
dbynknuu. [Tnazmarnueckas memOpana, e€ cBorictBa u pyHkiuu. [{utomnasma u eé
opranounbl. OnHomeMOpanHbie opraHoubl kietku: OIIC, ammapar [Nombmxw,
IM30COMBI. [10yaBTOHOMHBIE OpraHOMAbl KJIETKH: MUTOXOHJIPUHU, ILIACTUJIBI.
[IpoucxoxaeHne MUTOXOHApHM W Tuiactuia. Buael mnactua. HememOpanHbie
OpraHoubl KJIETKU: PUOOCOMBI, KICTOYHBIA WEHTP, IEHTPUOIHU, PECHUYKH,
KryTUKU. QYHKIMHA OPraHOUI0B KJIIETKU. Brirrouenus.

SAnpo — perynsTopHbli HeHTp KieTku. CTpoeHue siapa: siaepHas 000JouKa,
KAapHOILIa3Ma, XpPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMouncTpanuu:

[Toptpetsr: A. Jleenryk, P. I'yk, T. IlIBann, M. lllneiinen, P. Bupxos, [[x.
Yorcon, @. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammsl:  «PacnpeneneHue  XMMHYECKMX  JJIEMEHTOB B HEXHBOM
npupone», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOAEY.

Tabmuubl 1 cxembl: «lleproguyeckas Tabnuia XUMHYECKUX SJIEMEHTOBY,
«CTpoeHune MoJIeKyJibl BOJb», «bruocunTtes Oenka», « CTpoeHne MOJIEKYJIbl OeKay,
«Ctpoenue (pepmenrta», «Hykinennosbie kuciotsl. [IHK», «Ctpoenne momnexyIibl



AT®», «CTtpoeHue 3yKapuoTHYECKOU KIETKW», «CTpOEHUE HKUBOTHOW KIIETKW,
«CTpoeHHE paCTUTENIBHOW KIIETKN», «CTpoeHue NPOKapUOTHYECKON KIIETKW»,
«CtpoeHue sapa KIETKu», « YTIEBOAb, «JIUHUIbD».

OO6opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHWE IS MPOBEICHUS
HAOJIIOICHUM, W3MEPEeHMM, HKCIEPUMEHTOB, MHUKpPOINpENapaThl PacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHble M MpaKkTH4YecKHe padoThI:

JlabopatopHas pabora Ne 1. «/3ydyeHue KaTAIMTUYECKOH aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTaaashbl)y.

Jlabopatopuass pabora No 2. «M3ydeHue CTpPOEHHUS KIETOK PACTCHUIA,
KUBOTHBIX U OAaKTEpHil MOJ] MUKPOCKONIOM Ha TOTOBBIX MHKpOIIpenaparax u ux
OIMCAHUEY.

Tema 4. ’KusHeaesiTeJIbHOCTD KJIETKH.

OOMeH BemecTB, WK MEeTa00JIu3M. ACCUMMIISIMS (TUIACTUYECKU OOMEH) U
TUCCUMUJIISIUS (SHEpPreTUYecKuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB M SHEPIMM B IMOHUMAaHUU
MeTaboIu3Ma.

Tuner oOMeHa BemecTB: aBTOTpo(dHBIN U reTepoTpodHbiii. Ponb pepMenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®orocunte3. CseroBas u TemMHOBas (a3pl  QorocuHTeza. Peaknum
dotocunteza. IhdexTuBHOCTH (HoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A IS KU3HU
Ha 3emie. BnusHue ycioBuit cpenpl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0
IPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMocuHTe3. XEMOCHUHTE3UPYIOIIHe OaKTEepUH. 3HAUEHUE XEMOCUHTE3a IS
KU3HH Ha 3emie.

DOHepreTudeckuii oOMeH B KieTke. PaciieruieHune BelecTB, BbIACIECHUE U
aKKyMYJUPOBaHHE DJHEPruud B KJIETKE. OJTambl HHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KuciopogHoe oOkucieHHE, WIH KJIETOYHOE
JIbIXaHUE. OxkucnutenbHOe dbochopunupoBanue. OddexTuBHOCTH
DHEPTeTUYECKOI0 OOMEHA.

Peakuun wmatpuyHoro cuHre3a. ['enernueckas unHdopmarus u JIHK.
Peanuzauus reHetudeckoil mHpopmanmuu B KieTKe. ['@HeTHMUeCKHil KO W €ro
cBoiictBa. Tpanckpunuus — matpuusbiii cunte3 PHK. Tpancnsius — 6uocunres
oenka. Orambl Tpaucisaiuu. KomupoBanue amuHOKHCIOT. Pons pubocom B
OounocuHTe3e Oerka.

Hexknerounsie popMbl xKu3HU — BUpPYChL. MicTopus oTkpbiTust Bupycon (/. 1.
NBanoBckuit). OCOOEHHOCTH CTPOEHUSI U SKU3ZHEHHOIO IMKJIA BHUPYCOB.
baktepuodaru. bonesnun pacTteHud, S>KHUBOTHBIX M YEIOBEKA, BBI3bIBACMbBIC
Bupycamu. Bupyc ummynonedunura gyenoseka (BUY) — Bo3oynurens CITN/a.



OOparHast ~ TpaHCKpuIlMsi,  peBepraza W  uHTerpaza.  I[Ipodwunaktuka
pacrnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpaumu:

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

Tabmuiel 1 cxembl: «Tumbl nutanus», «Metabonuzm», «MUTOXOHIPUSY,
«JHepreTudyeckuii oOMen», «Xioporact», «Dorocunredy, «Ctpoenue JJHK»,
«Ctpoenue n GyHKIMOHUpOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTHaecKuii Kom,
«Bupyco», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH 1K Bupyca CIIN/a,
oaxTepuodaray, «Pemmukanus JHK».

Ob6opynoBanue: moaenu-amminkanun «Y nsoenne JIHK u tpanckpummmsy,
«buocunTes 6enkay, «CTpoeHue KISTKN», MoJenb cTpykTypsl JTHK.

Tema S. Pa3MHOKeHHe ¥ MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounbiii 1uki, wiM >KU3HEHHBIM UK KiIeTkd. MHTepdaza u Mutos.
[Ipoueccsl, mpotekaromue B HHTepdaze. Pemnukanus — peakuuss MaTpUYHOrO
cuateza JIHK. Crpoenme xpoMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JIunmouaHeIA M TAIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOPBHI. XpomaTuisl.
[IuTonornueckue OCHOBBI PA3MHOXKEHUS W  HWHIMBUAYAJIbHOIO  Pa3BUTHSA
OpraHu3MOB.

JHenenue kierku — muto3. Ctaguu murtosa. [Ipoieccel, npoucxoasmme Ha
Pa3HBIX CTAUSIX MUTO3a. bUOJIOrHYECKUN CMBIC MUTO3A.

[Iporpammupyemasi ruOesb KJIETKH — aromnTo3.

®opMbI pa3MHOXKEHUSI OPTAHU3MOB: Oecrosioe U mojoBoe. Buasl 6ecronoro
Pa3MHOXKEHUS: JEJICHUE HAJABOE, IIOYKOBAHHE OJHO- U MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCcCTBEHHOE KIIOHUPOBAHHE
OPTraHU3MOB, €T0 3HAYEHHUE ISl CEJEKIUU.

[TonoBoe pa3zMHOKEHUE, €T0 OTIUYHS OT OECTIONOTO.

Meito3. Cranuu meiio3za. IIporecchl, mpoucxodsiye Ha CTaausx Meio3sa.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buonorndeckuii cmbicin u
3HAYCHHUE MEKO03a.

'ameTtorenes — mporecc 00pa3oBaHUSI TOJOBBIX KIETOK Y JKUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKH W sSUYHUKU. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIETOK — raMmeT (CIepMaTo30uJ, SUIIEKIETKAa) — CIepMAaTOreHe3 W OBOIEHE3.
OCOOEHHOCTH CTPOECHMS SWLEKIETOK M crepMaTo30ouaoB. OIIOA0TBOPEHHE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHATIBHOE pa3BUTHE
(amOpuorenes). Dtanbl YMOPUOHAIBHOTO PA3BUTHUSI Y TO3BOHOYHBIX >KHUBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHes. [loctamOpuoHanbHOE pa3BuUTHE. THIIBI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHUSA: TpsiMoOe, Hempsimoe (IMYuHOYHOE). BrmsHue



cpedbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BHI3BHIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHU, CTA/INU Pa3BUTHSL.

JdemoHcTpauuu:

Tabmuupl U cxembl: «POpMbl Pa3MHOXKEHUS OpPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHNE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE
pactenmity, «Jlenenue kierkn Oaktepuity, «CTpPOCHHE TOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbly», «Kierounslii nuknm», «Pemmukanus JHK», «Mwutosy,
«Mernosy, «IIpsmoe n HenpsMoe pa3BUTHEY, «l'aMeTOreHe3 y MIIEKOIUTAIOMINX U
4yeoBeka», « OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKpOITpEnapaThl «CnepmMaTo30uasl
MJICKONIUTAIOLIETO», «SNIeKneTka MieKOonuTarmero», «Kapuoknues B KIeTKax
KOpElIKa JIyKa», MarHUTHas MOJEJb-alIUIMKauus «/lerenue KIeTku», MOJIEeIb
JIHK, monens meTadhazHOil XpOMOCOMBI.

JlabopaTopHble M IpaKkTHYecKne padoThI:

Jlabopatopuast padora Ne 3. «HaGmromenme mmTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIMpPENapaTaxy.

JlaGopatopHass pab6ota Ne 4. «M3ydeHue CTpOCHHUS IOJOBBIX KIJIETOK Ha
TFOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3a1aumn reHeTUKU. Mctopus pa3BuTus reHeTUKU. Posib nuTonoruu
U HSMOPHUOJIOTMU B CTAHOBJICHMM T€HETHKU. BKJajg poccHCKUX U 3apyOexHBIX
Y4E€HBIX B pPa3BUTHE TEHETUKH. MeToAbl TEHETHKU (THOPUIONIOTHYECKUH,
IIUTOTCHETUYECKUHM, MOJICKYISIpHO-TeHeTHUeCKU). (OCHOBHBIE T€HETHYECKHUE
noHATus. ['eHeTnyeckass CHMBOJIMKA, UCTIOJb3yEMasi B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACIIEJIOBaHUs MPU3HAKOB, YCTaHOBIECHHBIE ['. Menaenem.
MonorubpuHoe CKpenMBaHue. 3aKoH eauHooOpa3us THOPHUIOB TIEPBOTO
nokoJieHus. IIpaBwio gomMuHHMpoOBaHUs. 3aKOH pPaCIICIUICHUS IPHU3HAKOB.
['unore3a yuctorsl ramer. [1oaHOE U HEMOJIHOE TOMUHUPOBAHUE.

JluruObpunHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCMMOIO  HacJieJ0BaHUs
npu3HakoB.  lluToreHeTHueckre - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHUS.
AHanu3upymolee ckperuBaue. Fcrnonap30BaHle aHATM3UPYIOIIETO CKPENUBAHUS
JUTSL OTIPEIeSICHUsI TeHOTUITA OCOOU.

CuemieHHoe HacnefoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAaHMIO FeHOB. HapyleHnue cuersieHns TeHOB B pe3ysbTare
KPOCCHUHTOBEpa.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTHU. | eHeTUYeCKME KapThl.



I'enetuka mosia. XpoMOCOMHOE OMNpEACICHUE M0JiIa. AYyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omMorameTrHsle W TeTEeporameTHble opraHnu3mbl. HacnemoBanue
MIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3MeHYnBOCTSD. Buner V3MEHYUBOCTH: HEHACJIEACTBEHHAs 51
HaclieACTBeHHasA. Ponb  cpeabl B HEHACHIEACTBEHHOM  M3MEHUYMBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHON W3MEHYMBOCTU. BapualmoHHBIN psiag u
BapuanuMoHHass KpuBas. Hopma peakuum npusHaka. KonuuecTBeHHblE U
KaueCTBEHHbIE TPHU3HAKKM M MX HOpMma peakiuu. CBoHcTBa MOIUMDUKAITMOHHOU
W3MEHUYMBOCTH.

HacnencrBennas, WM TreHOTUIIMYECKasi, W3MEHYUMBOCTh. KomOuHaTHBHAas
W3MEHYMBOCTh. Meii0o3 ¥ TIOJIOBOM TIpollecc — OCHOBA KOMOWHATUBHOMU
M3MEHYMBOCTU. MyTalmoHHasi u3aMeHuUnBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHbIC. YacToTa U mpuurHbl MyTanuid. MyTtareHHnble (GakTophI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HacleACTBEHHOM n3meHunsoctru H. M. BaBuiiosa.

BHesnepHas HaClIeACTBEHHOCTh U U3BMEHUYUBOCTb.

['eneruka uenoBeka. Kapumotun dvenoBeka. OCHOBHBIE METONbl T€HETHUKHU
YeJIOBEKA: reHeaJornuecKuil, OJIM3HEIOBRIN, IIUTOICHETHYCCKHI, OMOXUMHUYCCKH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE OIIPENEIICHUE TE€HOTHIIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[T111P-anamm3a. HacmencTtBeHHble 3a00jCBaHMS dYeJIOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HU C HACJIEACTBEHHOW MPEAPACHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
CoMarnueckue u TreHepaTuBHble MyTaluu. CTBoJIOBbIe KIETKUA. [IpUHIMIIBI
3I0pOBOI0 00pa3a *KU3HH, TUArHOCTUKHU, TPOPUIAKTUKA U JICYEHUSI TEHETUYECKUX
oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEIUIIMHCKOM
TCHETUKHU B MPEJAOTBPAICHUH U JICUCHUY TCHETHYECKUX 3a00JICBaHU YEIIOBEKA.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuuber u  cxembl:  «MOHOrMOpHUIIHOE  CKpEelIMBaHWE U €ro
IATOTCHETUYECKAss OCHOBa», «3aKOH PAaCIICIUIEHHWS M €ro ILMUTOTCHETUYECKas
OCHOBa», «3aKOH  YHUCTOTHI  TrameT», «JluruOpugHoe  CKpeIUBaHUEY,
«uTonornueckue OCHOBBI TUTHOPUTHOTO CKPEILUBAHUD, «Meiio3y,
«B3aummonencTBue  ajuIENBHBIX T'€HOB», «l'eéHeTnyeckne KapTel PAacCTEHUH,
KUBOTHBIX W 4eNOBEKa», «l'eHeThka mojia», «3aKOHOMEPHOCTH HACIIEIOBAHMUS,
CLUEIUIEHHOr0 ¢ mnosiom», «Kapuorunsl uyemoBeka U KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukanmonHas uW3MeHYMBOCTH», «HacnemoBanue pesyc-
dakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAsi U3MEHYUBOCTH.

O6opynoBanue: MojaeTU-amIIuKaud  «MOHOTUOPUTHOE —CKpEIIUBAHUEY,
«Henonnoe ngomunHuMpoBaHue», «Jurubpuanoe ckpemmBanuey», «llepekpéct



XpOMOCOM», MHUKPOCKOIlI M MHKporpenapaTr «Jpo3odpuna» (Hopma, MyTauuu
(OpMBI KPBUIBEB M OKPACKH TeNa), repdapuii «I opox mOoCEeBHOW».

JlabopaTopHble M NpakTH4YecKHe padoThI:

JlabopatopHas padota Ne 5. «M3ydyeHue pe3yiabTaTOB MOHOTHUOPHIHOTO U
JUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPEApaTax».

JlaboparopHas pabota Ne 6. «3yueHue MoIuPuUKAITMOHHON U3MEHYUBOCTH,
MIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALMOHHON KPUBOI.

Jlabopatopnas padota Ne 7. «AHanu3 myTtanuii y apo30(uiibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHWe U aHAM3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekniust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknysa Kak HayKa W MPOIECC. 3apOKIACHUE CENEKIIMU U JOMECTUKAIIUS.
Yuyenne H. UW. BaBunoBa o0 meHTpax MPOUCXOXKIECHUS € MHOrooOpasus
KYJbTYPHBIX pacTeHui. LIEHTpbl MpOMCXO0XKACHUS TOMAIIHHUX >KUBOTHBIX. CopT,
OpOJIa, ITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIUHA. MacCoBbId M MHAMBUAYAJIbHBIN OTOOPHI B
CEJIEKIMN DPACTEHU M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3KopoaCcTBEHHOE
ckpeuiuBanue — HUHOpuAMHT. Yucras nuHus. CKpelMBaHME YHUCTBHIX JIMHHM.
['erepo3uc, wiu rubpuaHas cuia. HepolcTBEHHOE CKpelIMBaHuE — ayTOPUIUHT.
OtpanénHas rtuOpuau3anus M €€ ycnexu. VCKyCCTBEHHbIH MyTareHe3 H
NOJIyYCHHE TOJUIUIONJIOB. JIOCTHIKEHUS CENEKIMHM PpPAaCTeHHUH, JKUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buorexHomorust kak oTrpacib MPOU3BOACTBA. ['€HHas HMH)KEHEpus. OTambl
cozganuss pexomOnHanTHOW JIHK wu TpaHcrenHsix opranu3zMoB. Kierounas
nHxeHepus. KiietouHnsle KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTCHUMN.
KiioHnpoBanne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruyeckue W ITudeckue  npodbimembl. MO - reHeruyecku
MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpaumu:

[Toprpersr: H. W. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBanos.

TaOmuubsl 1 cxembl: KapTa «LIeHTpbl HPOMCXOXKIEHUS M MHOrooOpasus
KYyJbTYPHBIX pacTeHuil», «[lopoapl qoManHux KUBOTHBIX», «CopTa KyJBTYpPHBIX
pacteHuit», «Otnanénnas rudbpuauzanus», «Padbotel akanemuka M. @. NBaHoBay,
«Ilomumnonnus», «OO0bEKThl OuoTexHOJMOTUNY, «KieTouHble KyJIbTYpHl H
KJIOHUPOBaHHE», «KOHCTpyHUpOBaHKE U IEPEHOC T'€HOB, XPOMOCOM).

O6opynoBanue: MyJSDKM —IUIOJOB M KOPHEIUIOAOB JUKUX (QopM H
KyJIbTYPHBIX COPTOB pacTeHuil, repoapuii «CeabCKOX035HCTBEHHbBIE PACTCHUS.



JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

Okckypcus «OCHOBHBIE METOJbI M JOCTHMKEHUS CEJIEKIMM PACTCHUH U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ Y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIMOHHAS] OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIIOLMOHHAS
Teopust U €€ MecTo B Ouosiornu. BivsHMe 3BONIONMOHHON TEOpPUM HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerensctBa »BoonUU. [laneoHTONOrMYeCKHe: MOCIEA0BATENbHOCTD
HOSIBJIGHUS BUJOB B IaJICOHTOJIOTMYECKON JIETONMHCH, NEePEeXOaHbIe (HOPMBI.
buoreorpadguyeckue: cxo1cTBO U paznuuue payH u (aop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOJACTBA W Pa3IMudsg SMOPHUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. (CpaBHUTEILHO-aHATOMHYECKHE: TOMOJIOTMYHBIE, AHAJIIOTHYHBIE,
pYJIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTeH y BCeX
OpPraHHU3MOB.

OpomounonHas teopuss Y. [lapBuna. IIpeamochbulku BO3HMKHOBEHUS
JapBUHM3Ma. JIBWXKylIne CuiIbl 3BOMIONMM BUAOB 1O JlapBuHy (U30BITOUHOE
Pa3MHOXEHUE MPU OTPAHUUYEHHOCTHU PECYPCOB, HEOINpPEAEIEHHAsT U3MEHYUBOCTb,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckass Teopust dBomwonuu  (CTD) u  e€ OCHOBHBIC

nosiokeHust. MukposBomorus. [lomynsiuus kak eauHUIA BUAA U

SBOJIIOLINH.

JIBrxymue cuibl ((hakTOphl) SBONIOLUMU BUIOB B IpHpoae. MyTalumOHHBINA
Ipolecc U KOMOMHATHBHAsT M3MEHYHBOCTH. [lomymnsimoHHbIE BOJIHBI U Jpend
reHoB. M30snms 1 MUrpanus.

EctectBeHHbIil 0TOOp — Hampapisiomuii ¢akrop sBomonuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoO0aeHHOCT OPraHU3MOB Kak pe3ysibTaT dBoMONUH. [Ipumeps
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMopd03bl U UIMOAAATITAIIIH.

Bun wu BugooGpazoBanue. Kputepuu Buma. OcHoBHBIE  (HOPMBI
BUJ1000pa3oBaHus: Teorpaduueckoe, IK0JIOrHYECKOe.

MakposBomorsi. PopMbl  IBOJMIONUMU:  (UIETUUYECKAs, JUBEPrEHTHAs,
KOHBEpreHTHasi, napajenbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHne OT HECIEeUHAIN3UPOBAHHBIX NpeAkoB. [Iporpeccupyronas
cnenuanu3auusa. AJanTuBHas pagualus.

JdemoHcTpaumu:



[Toptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. CeBepiios.
Tabnuilel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apoAbIln

NO3BOHOYHBIX ~ JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cylecTBoBaHue», «EctecTBeHHBIH 0TOOpP», «MHOroo0pasue COpTOB pacTEHUI»,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsimuu»,  «MyTtanoHHas

U3MEHUYUBOCTE», «ApoMopdo3s», «Wmmoamanrammm», «OOmas aereHepamus,
«/IBmxymue cuibl 3Bosrounn», «Kapra-cxema wapmpyra nyremectBus Y.
Hapsuna», «boprba 3a cymectBoBaHuey», «lIpucrnocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe BU1000pa3oBaHuey, « IKOJIOTHIECKOE BUI000pa30BaAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HaOOp IJIONOB M CeMsiH, KojuieKuus «lIpuMepsl 3alMTHBIX NPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOJIeNb «OCHOBHBIC HAMPABIICHUS HBOJIOIUNY, 00BbEMHAST MOJCIb
«CTtpoeHue roJIoBHOTO MO3ra MO3BOHOYHBIX).

buoreorpajguyeckas kapra Mupa, KoUIeKiuss «@DOpMbI COXPAHHOCTH
HMCKONIA€MbIX JKMBOTHBIX M pacTeHWil», wmoaenb anmumkanua «llepekpéct
XpOMOCOM», BJIaxHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKA», MUKporpenapaT «Jlpo3oduna» (Hopma, myTanuu (GOpMbl KPBUIBEB H
OKpacKH Telna).

JlabopaTopHble M IpaKkTHYecKHe padoThI:

Jlabopatopnasi pabora Ne 1. «CpaBHeHHE BHUIIOB 1O MOPGOIOrHUYECKOMY
KPUTEPUIO».

JlaboparopHas pabora Ne 2. «Onucanue MpUCIOCOOJICHHOCTH OpPraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaAKTEPa».

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE )KU3HU Ha 3emie.

JloHayuyHbIE TPEACTABICHUS O 3apOXKICHUU >XU3HU. HayuHble rumnoressl
BO3HUKHOBEHUSI KU3HM Ha 3emje: aOuoreHe3 MW MaHCcnepMusi. XHUMHYecKas
IBOMIIOIMSI. AOWOTEHHBIA CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTraHUYECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUUECKON 3BoNIIOMK. HavuabHble Tambl
ouonornyeckoi 3Bomonuu. I'unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE NPOTOKJIETKHU. [lepBble KIETKM W HMX 3BOJIOLMSL.
@opMHPOBAHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o 3paM U nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickas 3pa U €€ Tmepuoabl: KEMOPHUICKHIA,
OPJOBUKCKUH, CUITYPUHUCKUN, TIEBOHCKUN, KAMEHHOYTOJIHBIN, IEPMCKHU.

Meso3oiickass 3pa U €€ NepuoAbl: TPUACOBBIM, IOPCKUH, MEIOBOM.

Kaiino3zolickas »pa u €€ TIepUOJbl: TNAJCOr€HOBBIM, HEOrC€HOBBIH,
AHTPOIIOT€HOBBIN.



XapakTepucTUKa KiIuMaTa U TeOoJOrhyeckux mpoiieccoB. OCHOBHBIE 3TaIlbl
SBOJIIOLMU PACTUTEIIBHOIO M KMBOTHOrO MHpa. ApomMop¢do3bl y pacTeHU H
XKUBOTHBIX. [losIBlIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHM4eCKOro MHUpa Kak OTpakeHue HBoironud. OCHOBHBIE
CUCTEMATUYECKHE IPYIIbI OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPONOJIOrMs Kak Hayka. Pa3BuTue rnpeacraBiieHu o
IPOUCXOXKJEHUN 4YeloBeka. Meroabl u3yuyeHusi aHTponoreHeza. CXOAcTBa H
pasnuyus 4eJ0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YEJIOBEKa.

JBuwxymue  cuibl  ((akTopbl)  aHTpomoreHe3a.  HacnienctBeHHas
U3MEHUMBOCTh M €CTECTBEHHbIM O0TOOp. OOLIECTBEHHbI 00pa3  KU3HH,
U3TrOTOBJIEHHUE OPYAUH TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMM U BETBH 3BOJIOLMHN YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yenosek npsamoxomsaumi, YenoBek HeaHAepTalbCKUM, YesoBek
pa3yMHbIii. Haxoaku HCKOMaeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JAcCTb
pacmpocTpaHeHus, 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IH.

Yenoeueckue pacbl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOIEOMIHAA
(eBpasmiickasi),  Herpo-aBCcTpajioujHasi  (dKBAaTOpHaJIbHAs),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCIOCOOJICHHOCTH  MPEJCTaBUTENICH
YEJIOBEYECKUX PAC K YCJIOBHUSAM CYIIECTBOBAaHMs. EJUHCTBO 4YEIOBEYECKUX pac.
Kpuruka pacusma.

JdemoHcTpauuu:

[Toptpersr: @. Pean, JI. Ilactep, A. . Onapun, C. Muep, I'. IOpu, Y.
JlapBuH.

Tabmuupl u cxembl: «Bo3uukHoBenue CotHEUHOM CHUCTEMBI», «Pa3Burue
opraHu4yeckoro  mupa», «PactutenbHas  KieTka», <OKuMBOTHas  KIETKay,
«IIpokapuotnueckast kierka», «COBpEMEHHasi CHCTEMA OPraHUYECKOrO0 MHUPay,
«CpaBHEHUE AHATOMUYECKHUX 4YEPT CTPOEHHUS YEJIOBEKA M YEJIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa NAJIEOHTOJOTMYECKMX  HAaxOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHeimme nwoam», «/peBHue mogum», «llepsbie
COBpEMEHHBIE JI0IN», «YemoBeyecKkrue pach».

O6opynoBanue:  Myisiku  «[Ipoucxoxnenne  4yenoBeka»  (OIOCTBI
aBCTPAJIONIUTEKA, MUTEKAHTPONA, HEaHAEPTalblla, KPOMAaHbOHLA), CIEHNKH WIH
U300paKEHUS KaMEHHBIX OpYAUN NEepBOOBITHOrO YeloBeKa (KaMHH-YOIIEPHI,
pyowra, ckpebiia), TreoXpoHOJOrHuYecKkas Ta0numa, KoJUleKiusa «Dopmbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

[Ipaktuueckas padora Ne 1. «/3yueHne McCKonaeMbIX OCTaTKOB PAaCTEHUH U
KUBOTHBIX B KOJUICKLIUSX).



DKCKypcusi «IBOJIIOIUSL OpraHUYEcKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHbIN WK KPaeBEeAUECKUI My3€eil).

Tema 3. Opranu3msl U OKpY Kamoas cpeaa.

DKOJIOrUs KaK HayKa. 3aa4yd U pa3/elibl 3KOJIOTruU. MeToIbl 3KOJIOTMYECKUX
UCCIIEIOBAHUM. DKOJOTUUECKOE MUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MMOYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Oxonornueckue (¢daktopel. Krnaccudukamuss HSKOIOTUYECKUX (PAKTOPOB:
abuoTuveckue, OMOTUYECKHE U aHTpPOIOreHHbIe. JIEHCTBHE DKOJIOTHYECKHUX
(aKkTOpOB Ha OPTaHU3MBL.

AlGuotndeckue (akTOphI: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoGnenusi  OpraHM3MOB K  JIEUCTBHIO  aOMOTUYECKHX  (DaKTOPOB.
buonoruueckue puTMal.

buotnueckue (hakTophl. Bungsr OMOTHYECKUX B3aUMOJIEHCTBUH:
KOHKYPEHITUS, XUITHNYECTBO, cUMON03 1 ero (opmbl. [lapasutusm, koomneparus,
MyTyaiu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaYeHUE OWOTHYECKUX B3aUMOJACHCTBHM ISl CYIIECTBOBAHUS
OpPraHu3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tmomysanuu. (OCHOBHbIE I[OKa3aTenlu
NOMYJISIIIUU: YHCIEHHOCTb, IUIOTHOCTh, POXAAEMOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlnHaMuka 4ucaIeHHOCTH TTOMYJISIUN U €€ PeryJIsiusl.

JdemoHcTpaumu:

[Toptpetsr: A. I'ymboasar, K. @. Pynbe, 3. I'ekkerns.

Tabmuuer u cxemsl: kapta «[Ipupogasie 30Hb1 3emmm», «Cpeabpl oOUTaHUS
opranuzmoBy», «®otonepuoausm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH MOMYJISIITUU UHPY30puH-TY Penbkuy, «llutieBbie nemnm.

JlabopaTopHble M NpaKkTHYecKne padoThbI:

Jlabopatopnas pabota Ne 3. «Mopdonorudaeckue 0cCOOEHHOCTH PACTEHUH U3
Pa3HBIX MECT OOUTAHUSY.

JlabopatopHas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[TpakTudeckas padora Ne 2. «[1oacdu€T MIOTHOCTH MOIYJISAIIUA pa3HBIX BUIOB
paCTEHUIN.

Tema 4. Coo01mecTBa M IK0JIOIHYECKHE CUCTEMBI.

CooOrmiectBO opraHu3moB — OuoieHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBasi,
MPOCTPAHCTBEHHAs, Tpoduueckas (ruiieBas). Bunbl-nomuHanTel. CBsi3u B
ouoneHose.

DKkoyornyeckne cuctembl (IKocuctemsbl). [lonsitue 00 »dKocucreme u
ouoreornieHoze. DYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IPOYIICHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB M MOTOK SHEPTUH B YKOCHCTEME.
Tpoduueckue (nuiueBblE) YPOBHUM 3KOCHUCTEMBL. [luineBble I1emu M CETH.
OcHOBHbBIE TIOKa3aTeJIM HKOCHUCTEMBI: OHOMacca, MPOAYKUHUSA. IDKOJIOTHUYECKHE
OUPaMUJbl:  TPOAYKIMH, UHCIEHHOCTH, OuomMaccel. CBOICTBA 3KOCUCTEM:
YCTOWYUBOCTh, CAMOPETyYJIslius, pa3BuTe. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOTO
WIM [IMPOKOJIMCTBEHHOIO JIECA.

AHTpONOreHHBIE  DKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
bronornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arPO3KOCUCTEM U YPOOIKOCHCTEM.

buopa3noobpasue kak (akTop ycToluuBocTH 3KocucTeM. CoxpaHeHHUe
OMOJIOTHYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiibl, coctaB U CTPyKTypa
ouocheprr. XKuoe BemectBo u ero (ynkmuu. OcoOeHHOCTH OMOCchepsl Kak
ro0anbHOW 3KocucTeMBbl. JluHamuueckoe paBHOBecHME M oOOpaTHas CBs3b B
ounocdepe.

KpyroBopoThl BeniecTB U OMOr€OXUMHUYECKHUE LUKl 3JIEMEHTOB (YIJiepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuecTBo B Onocdepe 3emian. AHTpONIOTCHHBIE U3MEHEHHS B Onocdepe.
['mo6anbHbIE HKONTOTHYECKUE TTPOOIIEMBI.

Cocy1iiecTBOBaHUE PUPOIBI u YEJI0OBEUECTBA. Coxpanenue
Ounopa3Ho0Opa3nsa Kak OCHOBA yCTOMUYMBOCTH Onocdepbl. OcHOBa pariOHaIBLHOTO
YIOPABJICHHUS] TPUPOJHBIMU pECypcaMM M HX MCHOJb30BaHHUE. JlOCTHKEHHUS
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdemoHcTpaumu:

[Toptpetst: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuupl u cxembl: «l[luieBble nenu», «bUoOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie coobmectBay, «llemu nuTaHus», «IOKOJIOrHMUECKas NUPAMUIAN,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOMHOrOo  Jjeca», «bwuonenoz Bomoéman, «Arpouenosd», «lIpumepHbie
AHTPOIIOTEHHbIE  BO3JEWCTBHS HA Ipupody», «BaxHeWmne HUCTOYHUKHU
3arpsA3HEHUs] BO3AyXa M IPYHTOBBIX BOa», «IlouBa — BakHEMIIash COCTABISAIOIIAS
ounochepor», «Paktopsl Aerpaganuu nousy, «IlapHukoBsii 3P ek, «PaKkTopbl
pPaZMOaKTUBHOTO 3arpsi3HeHus Oumocdeprr»y, «OOmEas crpykrypa Ouocdeps»,
«Pacnpoctpanenue >xu3Hu B Ouocdepe», «O30HOBBI 3KpaH OHocheps,
«KpyroBopot yriepona B Ouocgepe», «KpyroBopor azota B IpUpOJIE».

O6opynoBanne: MoJAeNb-anTuIMKaug « TUMUYHBIE OWOLIEHO3BI», TepOapuit
«PacTtutenbHble coobiIecTBay, KojuieKuu «buoiienos», « Bpenurenu BaxkHenmmx
CEJIbCKOXO3SIMCTBEHHBIX  KYJBTYp», TepOapum M KOJJIEKIIMM pacTeHUH W
KUBOTHBIX, MPUHAJICKAIIME K Pa3HbIM IKOJIOTMYECKUM IpyNmaM OJAHOrO BHJA,



Kpacnas knura Poccuiickoit @enepaiuu, H300paKEHUS OXpaHIEMbIX BHUIOB
pacTeHU U )KUBOTHBIX.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOI'MA HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHMUSA

Cormacho @I'OC COO, ycraHaBmMBarOTCA TpPeOOBaHUS K pe3yjbTaTam
OCBOGHHUSI  OOydYalOIIUMHUCS TPOrpaMM  CPETHETo  OOIIero  oOpa30BaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM H IPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATDBI

B cTpyKType AIMYHOCTHBIX pE3yJbTAaTOB OCBOCHUS mpeamera «buosorus»
BBIJICJICHBI CJICAYIOIINE COCTABJISIONINE: OCO3HAHUE O0YUYaIOIMIUMHUCS POCCUICKOM
IPaXIaHCKON UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CAMOONPENENEHUI0, HaJIM4Yhe MOTHBAaUMM K OOydYeHHIO  OWOJIOTHH,
IIEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW U HCTOPUYECKUX TPAAUIMN pa3BUTHA OHMOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIIbHOCTU L EHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMU, TMPUCYLIAMU CHUCTEME
OMOJIOTUYECKOTO O0pa3oBaHUs, HAIWYUE OSKOJOTUYECKOTO TPABOCO3HAHMSI,
CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE PE3YJIbTATHI OCBOCHUS MpeaMeTa «buomorus» HOCTUrarTCs B
CAMHCTBE YYEOHOM W BOCHUTATEIIBHOW JEATEIbBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOINECTBE MpPAaBWJIAMH U HOPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT TIpOIlecCaM CaMOIO3HAHMS, CaMOBOCIMTAHUS H
CaMOpAa3BUTHUSA, pPA3BUTHUA BHYTPEHHEHM TMO3WLMU JUYHOCTH, MATPUOTU3MA,
YBAXECHUS K 3aKOHY U IPABOIOPSAJIKY, YEJIIOBEKY TPyJa U CTapLIEMy IOKOJECHUIO,
B3aMMHOTO YBa)KEHHUSA, OEpPEKHOTO OTHOIICHMS] K KYJIbTYPHOMY HACIEAUIO0 U
TpaAULUSAIM MHOTOHAIIMOHAJIBHOrO Hapoga Poccuiickont denepanuu, nNpupoae u
OKpYXaroUIen cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS Yy4yeOHOro mpenmera «buomorus
JIOJIKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS
chOpMHUpPOBAHHOW BHYTPEHHEH TMO3WUIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YyOEXJIEHUH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KU3HEHHOTO
ONbITA U OIBITA JIEITEIBHOCTU B MPOLIECCE Peaau3alli OCHOBHBIX HAIPaBJICHUU
BOCIIUTATEIIbHOM JIESTEIIbHOCTH, B TOM YHUCJIE B YACTH:



1) rpa:x1aHCKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UILIMKU 00YyYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YyBa)KEHUE
3aKOHAa W MPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EATEIBHOCTH MPU CO3IAHUU
y4eOHBIX MPOCKTOB, PEIICHUU YUEOHBIX M MO3HABATEIbHBIX 3aJ]1a4, BBHITOJTHCHHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATH B CBOMX JEHCTBUAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM TOJI0KEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TO3HABATEJbHBIX U MCCIEAOBATEIbCKUX 33/1ad, YBAXUTEIHLHOIO
OTHOUIEHUSI K MHEHHIO OMNMOHEHTOB TMpU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

FOTOBHOCTbh K TYMAHUTAPHOW U BOJOHTEPCKOMN AECATEIBbHOCTH;

2) IATPUOTHYECKOr0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
MaTPUOTHU3MA, YBAKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IIE€PEL
Ponunoii, ropmoctu 3a CBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJBTYpPY,
MPOIUIOE U HACTOAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccnu;

LIECHHOCTHOE OTHOILLIEHUE K IPUPOJHOMY HACIEAUIO U HaMITHUKAM IIPUPOIBI,
TOCTUXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCUHCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHME OWOJOTUM, MOHMMAHWSA 3HAYCHUS] OMOJIOTMM B TMO3HAHUM 3aKOHOB
IPUPOBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

uneiHas yOexJIEHHOCTh, TOTOBHOCTh K CIIyeHHUI0 W 3anmure OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HaHue JTYXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO ITOBEICHNUS,

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHWE JMYHOTO BKJIaJa B TOCTPOCHHE YCTOWYMBOTO OyayIIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTENSAM, CO3JAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O MPUHATHS LEHHOCTEM CEMEWHOW JKU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;



4) 3¢TeTHYECKOr0 BOCIIMTAHMSI:

ACTETUYECKOEC OTHOIICHWE K MUPY, BKIIIOYas ICTETUKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMaHUE SMOIIMOHAIBHOTO BO3/ICUCTBHS KUBOW MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBJITh KAYECTBA TBOPUYECKON JTMYHOCTH;

5) ¢pusuyeckoro BocnUTAHHUS, (POPMUPOBAHUA KYJIbTYPbI 310POBbS H
IMOLIMOHAJIBHOIO 0JIAT OOy YHsl:

NOHMMaHWE W pealu3allvs 3J0pOBOTO M 0Oe30macHoro oOpasza >KU3HH
(3mopoBOo€  mUTaHUE, COOJIOJICHWE TUTMEHUYECKUX TpaBWl U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHA W OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTH), OEpPEkKHOTr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

MOHMMAaHUE IICHHOCTH TMPAaBWJI HWHIUBUIYAIBHOTO W  KOJIJICKTUBHOTO
0€30MacHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOMUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHHWE MOCIEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS );

6) TPy10BOI0 BOCTIMTAHUS:

TOTOBHOCTh K TpPYAYy, OCO3HaHUE IIEHHOCTH MAacTepCTBa, TPYI0Jt00ue;

TOTOBHOCTh K AQKTHBHOW JEATEIHHOCTH TEXHOJOTHYECKOW M COIMAIbHOMN
HAIPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATH U CaAMOCTOSATEIHLHO
BBITIOJIHATD TAKYIO JI€ATEIbHOCTD;

UHTEPEC K pa3InyHbIM cepaM MpoecCHOHATLHON NESITeIbHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIM BBIOOp OyAyiled mpodeccuu U peaJu30BbIBATH
cOOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh ¥ CIHOCOOHOCTh K OOpa30BaHMIO M CamMOOOpa30BaHUIO Ha
NPOTSHKEHUU BCEH KU3HH;

7) IKOJIOTM4€CKOr0 BOCIIUTAHMS

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K MPUPOJIe KaK HCTOYHHUKY
KHU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHSA JKOJOTHYECKOW KYJIBTYphl: TPHOOPETCHHE OTBITA
IUTAHUPOBAHUS TIOCTYNIKOB ¥ OIEHKH WX BO3MOXKHBIX TIOCIEACTBUN s
OKpY>KaloIlen Cpebl;

OCO3HaHWE TI00ATBHOTO XapakTepa SKOJOTHYECKHX MpoOJeM W MyTed uX
peIIICHNS;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TPH M3YYCHUH OHOJOTUU
3HAHUSI W YMEHUS TPU PEIICHUH TMpOoOJieM, CBSI3aHHBIX C PpPalMOHATBHBIM
MPUPOJIONIOIB30BaHMEM  (COONIIOJIEHHE  MpaBUJI  TOBEICHUSI B MPUPOJE,



HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECUS B DJKOCUCTEMAX, OXpPaHy BHJOB,
AKOCHUCTEM, OHOCPEpPHI);

AKTUBHOE  HENPUATUE JCUCTBHUM, NPUHOCAIIMX BPEH  OKPYkKaAKOUIEH
OPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATH HEOIArOMpHUSTHBIE JKOJIOTUYECKHE
MOCJICICTBUSA NMPEANPUHUMAEMBIX ICUCTBUI U MPEOTBPAIATh UX;

HaJIMYUE PAa3BUTOIO HKOJOTHUECKOTO MBIIUICHHUS, SKOJIOTMYECKON KYJIbTYPHI,
OmbITa JEeSATENbHOCTH HKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMU B II03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIBLHOU
IIPAaKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOU AEATEIbHOCTU SKOJIOTUYECKOU
HaIIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NMO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOIO Ha IUAJore
KYJBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpUICHCTBOBAHUE SI3BIKOBOM W YHMTATENbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHS MEX]1Y JIFOJAbMH U MO3HAHUS MUDA;

NOHUMaHue crenupukun OWOJIOTUM KaK HayKd, OCO3HaHHA €€ poJld B
dbopMHUpPOBAHUY PAlMOHATHHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IETOCTHOTO
IpeiCTaBlieHuss 00 OKpYy)KalolleM MHUpE Kak O €IMHCTBE MPHUPObI, YEJIOBEKa U
oOmecTa, B IMO3HAHMM TPUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUH Mpodsiem
COXpPaHEHMS IPUPOJTHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYMMOCTH OHOJIOTHUHU JUJIsl COBPEMEHHOM LMBUIN3ALUU:
oOecrieueHrss HOBOTO YpPOBHS Pa3BUTHUA MEAMIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh PECypcHble  TPOONEMbl  PAa3BUTHUA
YeJIOBEYECTBA, IOMCKA MYTEH BBIXOJIAa U3 INIOOAIBHBIX 3KOJOTMYECKHX MPOOIEM H
o0ecnieyeHuss  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcOB M (HOPMUPOBAHHMIO HOBBIX CTAaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OWOJOTMYECKUX 3HAHUM B HEIIX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAy4YHOW T'PAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKI[MOHAJIILHOM IpaMOTHOCTU OOydarommxcs, GopMHUpyeMOi
NIpU U3YYEHUU OUOJIOTUH;

IIOHUMAHHME CYLIIHOCTH METOJOB IO3HAHMS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCIOJIb30BaTh IMOJy4aeMble 3HAaHWUS A aHaiIu3a |
0OBSCHEHHUSI SIBIICHUN OKPYXAIOLIEro MUPA U MPOUCXOASIIMX B HEM U3MEHEHH,
yMEHHUE JieJaTh OOOCHOBAaHHBIE 3aKJIOYEHHsS Ha OCHOBE HAy4YHBIX (AKTOB H
MMEIONIUXCS JAHHBIX C 1IeJIbIO MTOJTYYEHHUSI TOCTOBEPHBIX BHIBOOB,;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OMOJOTMYECKHE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYalLIUSX;



OCO3HAHHWE IIEHHOCTH HAYYHOW NIEATEIHHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO ¥ HCCIICIOBATEBCKYIO ACATENHHOCTh HHINBHUIYAIBHO U B TPYIITIC;

TOTOBHOCTh M  CIOCOOHOCTH K  HEMPEpPHIBHOMY  OOpa30OBaHHIO |
caM000pa30BaHUI0, K AKTUBHOMY IMIOJYYEHHUIO HOBBIX 3HAHUN MO OHOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS y4eOHOTO mnpeamera «buomorus
BKJIIOYAIOT: 3HA4YMMble 1711 (QOPMHUPOBAHUS MHPOBO33PEHHSI OO0yYaroUIuxcs
MEXKIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHATHS, OTPa)KaroIIue
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHEeNU(PUKYy METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTUs, SIBIICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIH (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHUE,  HaAOIIOJICHHE, HW3MEpPEHUe,  JKCIEPUMEHT U JIPYTHX),
YHUBEpCAJIbHbIE ydeOHble JEeUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISITUBHEIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPAMOTHOCTH H  COIMAIBHONH KOMIETCHIIMH OOYYaroIIMXCsi, CIOCOOHOCTH
00yYaroIIIXCs HCTIOJIh30BATh OCBOCHHBIC MEKTUCITUTUTHHAPHBIC,

MHPOBO33PEHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHbICE y4YeOHBbIE JICUCTBUS B
ITI03HABATEIBHON U COLIMATIBHOW MPAKTHUKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTpaMMbl CPEIHEro OOIIero
00pa3oBaHUsl TOKHBI OTPAXKATh:

Osiaaenue YHHUBEPCATbHBIMH yueOHbIMH MOo3HABATEJIbHBIMH
JIEUCTBUSIMH

1) 6a30Bble JJornYecKne AeiCTBUA:

CaMOCTOSITeIbHO  (hOpMyIMpoBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh MPU OCBOCHUM 3HAHUW TPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanu3a, CUHTE3a, CpaBHEHUsI, KllaccupuKaiuu, 0000I1eH s ), pACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHATUH (BBIACIATH MX XapaKTEepPHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH TIOHATHUSIMM);

ONpEeNeNATh LeIU JACATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HUX
JOCTUKEHUS, COOTHOCUTD PE3YIILTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU LEJISIMU;

WCITOJIb30BaTh OMOJIOTMYECKUE TTOHATHS I 0OBsICHeHHS (DaKTOB M SBJICHUM
YKUBOM TIPUPOJIBI;

CTPOUTH JIOTMUECKHUE PACCYXKJICHHUS (MHIYKTUBHBIE, JI€TYKTUBHBIE, IO
AQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS]I B PaccMaTpUBAEMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BBIBOIBI U 3aKIIFOUCHUS;



PUMCHSTh CXEMHO-MO/ICJIbHBIE cpencTtBa IS TIPEJICTaBIICHUS
CYIIIECTBEHHBIX CBSI3€l M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TAaK)K€  MPOTHBOPEYMH  Pa3HOTO  POJA,  BBIABICHHBIX B PA3IUYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBl ¢ YYETOM aHaIM3a WMCKOIIUXCS
MaTepPHATbHBIX ¥ HEMAaTePHUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSITEIIBHOCTh, OIICHHBAaTh COOTBETCTBHE
PE3yIbTATOB ILIEJISIM, OIICHUBATh PUCKHU MOCIIE/ICTBUN IEATEILHOCTH;

KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCIOBHUAX  PCAIBHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TTPU PEUICHUU KU3HEHHBIX MPOOIIeM.

2) 6a3oBbIe HCCIIe0BATEIbLCKUE 1eHCTBUS:

BJIA/ICTh HABBIKAMH Y4EOHO-HUCCIIEA0BATEILCKONW M IPOSKTHON JIEATETLHOCTH,
HaBBIKAMHM  paspelieHus mpooOsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOOB PElICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB MTO3HAHUS,

UCIIOJIb30BaTh PA3UYHBIC BUABI JEATCILHOCTH IO TMOJYYCHHIO HOBOTO
3HAHHS, €r0 HHTEPIpPETalH, MPeoOpa3oBaHUI0 M TNPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE IPU CO3/IaHUU YUEOHBIX U COIMATBHBIX ITPOEKTOB;

dbopMHUpPOBATH HAYYHBIH THUI MBIIUICHUS, BIAICTh HAYYHOW TEPMHUHOJIOTHECH,
KITFOUEBBIMU TTOHSATUSMA U METOIAMH;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOU
NESTENBHOCTU U KU3HEHHBIX CUTYaIUSX;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyallM3MpPOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOAWTh apryMEHTHI IS J0Ka3aTeIhCTBa
CBOUX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAIM3UPOBAaTh TIOJIYYCHHBIE B XOJE pEIIEeHUs 3aJaud pe3yJIbTaThl,
KPUTHYCCKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIGHKY HOBBIM CHUTYallMsIM, OIICHHUBAaTh MNPUOOPETEHHBIN OIBIT,

OCYLIECTBJIAThH 1EJCHANPABICHHBIA MOUCK IMEpPEeHOCca CPEJCTB U CIOCOOOB
JEUCTBYSI B MPOPECCHOHANBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 001acTH
KU3HECATCIIBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIE WJIEH, MpEJIaraTh OPUTHHAIBHBIC MOIXOJbI U PEHICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aTbTePHATUBHBIE PEIICHUSI.

3) padora ¢ undgopmanueii:



OPHCHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHKAX MH(POPMAIHMH (TEKCTE YICOHOTO
nocoOusi, Hay4YHO-TIOMYJIAPHOW JUTepaType, OHOJIOTHYECKHX CJIOBapsX W
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBAThH
uHGOPMAITNIO PA3IMYHBIX BUJOB U (GOPM IPEICTABICHUS, KPUTHYECKU OIEHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTb;

(GbOopMyIMpOBaTh 3aMpPOChl U MPUMEHATh PA3JIMYHBIC METOJbI MPH TOUCKE U
otbope Omosornueckor MHGOPMAIH, HEOOXOAMMOM TSI BBITIOJIHCHUS YIEOHBIX
3aj1ay;

PUOOPETaTh OIBIT HCIOJIL30BaHUS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3TUIHBIX
MOVICKOBBIX CHCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  GOpMYy  MPEACTABICHHUS
Oounosorndeckoit mHpopManuu (CXeMbl, rpadUKH, TUArpaMMBbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

WCIIOJIb30BaTh HAYYHBIA SI3BIK B KA4eCTBE CpEICTBA mpu padore ¢
Oouosyorndeckol uHPOpMALMEN: TPUMEHATh XUMUYECKHE, (U3HUYECKHE U
MaTeMaTHYeCKUe 3HAKW W CHUMBOJBI, (OPMYIIbI, abOpeBUaTypy, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HATJISITHOCTH;

BJAJ€Th ~ HABBIKAMHM  pACMO3HaBaHWUsA M 3alUThl  WHGOpMAIUH,
uH(OPMAIMOHHON 0€30aCHOCTH JIMYHOCTH.

OByaeHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUSIMU:

1) oO1ennme:

OCYIIECTBJISATh KOMMYHUKAIIMH BO BceX c(hepax >KM3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYyX/IaeMOoW Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKACHHS OTHOCUTEIILHO BBIMIOJHEHHUS MpeaiaraeMoiu
3a/1au, YIUTHIBATh WHTEPECHI U COTIACOBAHHOCTH IMO3UIUNA JAPYTHX yYaCTHUKOB
JIMAJIora Ui JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHUs, IMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIIOK BO3HMKHOBEHHWS KOH(JIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOaMH OOIEHUS U B3aUMOJICHCTBUSA, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasI 1eATEIbHOCTD:



MOHUMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHAWUBUAYIHHON
paboThI MpU PEIICHUH OMOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
MPUMEHEHUS TPYITOBBIX (HOPM B3aUMOJICHCTBUS P PEIICHNN yIeOHOM 3a1a4H;

BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX IEHCTBUN C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKIOr0 YJIE€HA KOJIJIEKTHBA;

IPUHUMATh LEJIM  COBMECTHOM  JACATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JOCTHUKECHUIO: COCTABJAThH IUIAH JICHCTBUM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHUHM YYaCTHUKOB, OOCYXKIAaTh pPE3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAadye€CTBO CBOETrO BKJIAJa W KAXKIOr0 YYaCTHHKAa KOMAaHIbI B
oOmuii pe3ybTar Mo pa3pad0oTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TIPOEKThI, OLEHHWBATh WJAEH C TO3UIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEACHHUE B PA3IUYHBIX
CUTYaIMsIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJiaieHNe YHHBEPCAJbHBIMHU PEryJSTUBHBIMU AeHCTBUSAAMM:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMUS IS BBISBICHHS TPOOIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUU LEJEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JEHUCTBUSIX W MOCTYIKax IO OTHOLICHUIO K KMBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIIATh IMO3HABATEIIBHYIO NIESITEIbHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJ]adl B 00pa3oBaTEIbHOMN
NEATEeIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTABJISITh IUTAH PEIICHHUS TNpPoOJIeMbl C  Y4ETOM
UMEIOIIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTECHHUI;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

pacHIMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JIeNaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEelLIEHNE;

OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

crocoO0CcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIMPOKOW HJPYAUIMHN B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO MOBBIIIATH CBOM 0Opa3oBaTENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallusIM, BHOCUTb KOPPEKTHUBBHI B JIESTEIbHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIBTATOB LIENSM;



BJaJ€Th  HABbIKAMM  TO3HABaTEJIbHOM  pedieKCMu  Kak  OCO3HAHUs
COBEpPUIAEMBIX JIEMCTBUM M MBICIMTEIBHBIX MPOLECCOB, WX PE3YJIbTATOB H
OCHOBaHUH, MCMOJIb30BaTh NPUEMBI pedieKCUM JJIsl OLICHKH CUTyalluu, BbIOOpa
BEPHOI'O pELICHNUS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO NPHUHUMATH PEUICHUS IO HX
CHWKEHUIO;

IIPUHMMATh MOTHMBBI M AapryMEHTBhl JPYyIMX IIpM aHajJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYIrUX:

IPUHUMATh ce0sl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI M AapryMEHTBHl JpPYIuX IpU aHAIN3E PpPE3yJbTaTOB
NEATENBHOCTH;

IIPU3HABATh CBOE IIPABO U MPABO APYTUX HA OUIMOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeaoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHHs mporpamMmbl COO mno Ouosoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT cnienuuieckue A yueoOHoro npeamera «bruomorus»
HAyYHbIE 3HAHUS, YMEHUS U CTIOCOOBI JEHCTBUN MO OCBOSHUIO, MHTEPIPETAIINH U
npeoOpa3oBaHUI0 3HAHUM, BUBI JIEATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMYHBIX YYEOHBIX CUTYallMsX, a TaKXKE B peajbHBIX
KU3HCHHBIX CUTYalMsIX, CBSA3aHHBIX C Owmoyiormei. B mporpamme mpeameTHbIC
pe3yAbTaThI MIPEACTABICHBI IO TO1aM O00yUYCHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS y4deOHOro mnpeamera «buonorus» ¢ 10
KJ1acce JOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUH O MECTE U POJI OMOJIOTHH B CUCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHWUU COBPEMEHHOW E€CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpAa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJ€ POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTUE OWOJNOTHH, (YHKIMOHAIHLHOU
IPaMOTHOCTH YeJIOBEKa JUIs pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJEpPKaHUEC OMOJOTHMUECKHX TEPMHHOB W TIOHSTHIA:
KWU3Hb, KIJIETKA, OpraHu3M, MeTabonm3M (OOMEH BEIIEeCTB U IPEBPAIICHHE
SHEPTUu), TOMEOCTa3 (CaMOperyJssius), ypoOBHEBasi OpraHu3alus KUBbIX CUCTEM,
CaMOBOCTIPOM3BEICHHE (PEMTPOIYKIINS ), HACIEACTBEHHOCTh, HK3MEHYUBOCTH, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OWOJOTUYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, I[EHTpajbHasg JIorMa MOJIeKYJsipHOM Ouonoruun), 3akoHsl (I
Mengens, T. Moprana, H. U. BaBunosa) u ydenus (o meHTpax MHOroo0Opasus u



MIPOUCXOXKJEHUS KyJIbTypHBIX pacTeHuid H. V. BaBunosa), onpenensiTe rpaHUIlbI
UX IPUMEHHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHUE BIIAJIETh METOJAMU HAYyYHOTO TTO3HAHUS B OWOJIOTHH: HAOIIOJCHUE U
OINMCAHUE MKUBBIX CUCTEM, IPOLIECCOB W SIBJICHUI, OpPraHu3alus U IMPOBEJICHHE
OMOJIOTMYECKOTO0  DKCIEPUMEHTa,  BBIABMIKCHHE  THUIIOTE3bl,  BBHISBIICHHE
3aBUCUMOCTH MEXJy HCCIEAyEeMbIMU BEJIWYMHAMH, OOBSCHEHHE TMOJYYEHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATHI, TEOPUN M 3aKOHOB, YMEHHUE
Jie1aTh BBIBOJIbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICIIATh CYIIECTBEHHBIE MIPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX U MHOTOKIJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB M MPEBPAIICHUS dHEPTUU B KIETKE, (POTOCHUHTE3A,
IUTACTHYECKOTO W JHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHTO3a, Meiio3a,
OTUIOJIOTBOPEHUS, Pa3MHOXEHUS, WHIWBHUIAYaJbHOTO Pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOJTYYEHHBbIC 3HAHUS I OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHUM, JJISl IPUHATHUS MPAKTUUECKUX PELICHUU B MOBCEAHEBHOMN
KU3HU C LEIpl0 obecrieueHus O€30MacHOCTH CBOErO 3/J0POBbS U 3JI0POBbS
OKpY>KaloIUX JIF0JIeH, COOI0ICHUSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
IPUPOAHON Cpele, MOHMMAaHUE HEOOXOJUMOCTH HWCIIOIb30BAHUS JTOCTHKCHHM
COBPEMEHHOU onosornuu U OMOTEXHOJIOTHUI VIS palMoOHaILHOIO
IPUPOIOTIOTL30BAHMS,;

YMEHHUE peliaTh JJIEMEHTApHbIE TEHETHYECKHE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHWE, CIEIUICHHOE HACIEAOBAHUE, COCTABIISITH CXEMBI
MOHOTHOPHUIHOTO CKPEIMBAHMS JJI MPEJCKa3aHusl HACIEAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JA0OPATOPHBIE W MPAKTHUYECKUE padOThl, COOJIIOIATH
npaBuiIa mpu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIICHUBATh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTMYECKOTO  COJCP)KaHMS, BKJIOYAIOIIYI0 TICEBJIOHAYYHBIE 3HAHUA U3
pPa3JIMUHBIX UCTOYHUKOB (CpPEJCTBA MAaCCOBOM MH(OpPMAIINK, HAYYHO-TIOMYJISIPHbBIC
MaTepHalbl), STUYECKUE aCIEKThl COBPEMEHHBIX WCCIICIOBAHMA B OWOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO03/laBaTh COOCTBEHHBIC IIMCbMEHHBIE W YCTHBIE COOOIIEHUS,
000011251 6MOJIOTMYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MUCTOYHUKOB, IPAMOTHO
WCIIOJIb30BaTh OHSITHIHBIN armapaT OMOI0THH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS y4deOHOro mpeamera «buonorus» ¢ 11
KJlacce JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE M POJU OUOJOTUM B CUCTEME HAy4YHOTO
3HaHUS €CTECTBCHHBIX HAYK, B ()OPMHPOBAHUHM COBPEMEHHOW €CTECTBEHHO-



HAyYHOH KapTHHBI MHUpa W HAYYHOTO MHPOBO33PEHUS, O BKIIAJIC POCCHUHCKHX H
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHM, (YHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaACKpBhIBATh COJEPKaHHE OMOJOTMUECKHX TEPMHHOB W TOHATHIA:
BU/I, TIOMYJISAIINS, TeHOMOH I, SBOJIONHNS, JABMKYIIUE CHIIBI ((PAKTOPHI) IBOJIIOIHNH,
IPUCIIOCOOJICHHOCTh OPTaHMW3MOB, BH000pa30BaHUE, IKOJIOTUYECKUE (AKTOPHI,
IPKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEIYIEHThI, IIENU  I[HUTAHWUS,
IKOJIOTHYECKasl upamMua, OuoreoreHos, ornocdepa;

yMEHHE W3JIaraTh OWOJOTHYecKne Teopur (IBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DBOJIIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoabiieBoro cxoactsa K. M. Bbapa, uepenoBaHusi ri1aBHbIX HampaBiICHUW U
nyteit sBomonu A. H. CesepuoBa, yuenusi o 6uochepe B. U. Bepnanckoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHUE BIIAJIETh METOJaMH HAYyYHOTO TTO3HAHUS B OWOJIOTHH: HAOIIOJCHUE U
OTHCAHUE JYKUBBIX CHUCTEM, TMPOIECCOB WM SBJICHHM, OpraHU3ANMs W MPOBEICHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIIBI)KCHHE  THUIIOTE3bl,  BBISABICHUE
3aBUCUMOCTH MEXIy HCCIEAYEMBbIMH BEJIWYMHAMH, OOBSICHECHUE TIOJYyYCHHBIX
pE3yIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TOHSTHHA, TEOPUHW M 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJBI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIIETATh CYIIECTBEHHbIE NPU3HAKU CTPOCHHSI OHOJIOTMYECKUX
00OBEKTOB: BHJIOB, TMONYJIAIHMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIICHO30B M SKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEICTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOI'O OTOOpAa, BHJIO00pPAa30BaHMS, MPHUCIIOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBHUS DKOJOTUYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca
BCIIIECTB W TOTOKAa DHEPTUM B DKOCUCTEMAX, AHTPONOICHHBIX HW3MCHCHHH B
AKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHMOr€OXUMHYECKUX
ITUKIIOB B Onocdepe;

YMEHUE TMPUMEHSATH MOJTYYEHHBbIC 3HAHUSA NJIs1 OOBSICHEHHUS OMOJOTHYECKHX
IIPOIIECCOB M SIBJICHUM, JUISI IPUHSATHS TMPAKTUYCCKUX PEIICHUN B IMOBCEIHECBHOU
KU3HU C 1ETbl0 oOecredeHus Oe30MacHOCTH CBOEro 370POBBbS M 3J0POBbS
OKPY KaIOIIUX JIOJIEH, COOMI0OIEHNS HOPM TPaMOTHOTO MOBEJEHUS B OKPYIKaIOIIEH
OPUPOAHON Cpele, MOHMMaHUE HEOOXOJUMOCTH HCIIOJIb30BAHUS JTOCTHXKECHHM
COBPEMEHHOW OMOJIOTUH JIJISl pallMOHAILHOTO MPUPOIOIIOIE30BAHNUS;

yMEHHUE periaTh dJeMEHTapHbIC OMOJOTHYECKUE 3a7a9d, COCTABIATH CXEMbI
MEPEeHOCa BEIIECTB U IHEPTUH B IKOCHUCTEMaX (LIETH MUTaHUsA);

YMEHHUE BBINONHATH JTA0OpPATOPHBIE W MPAKTHYECKUE PabOThI, COOIIO/IATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPHUTHYECKH OIICHUBATh W HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO COACPIKAHUSA, BKJIIOYAIONIYI0 IICEBJOHAYYHBIC 3HAHUS U3



Pa3IMYHBIX UCTOYHUKOB (CpeACTBAa MAacCOBOW MH(OpMAIUMU, HAYYHO-TIOMYJISIPHbBIE
Matepualbl),  paccMaTpuBaTh  TJIOOAJIbHBIE  JKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHUE CO03/1aBaTb COOCTBEHHbIE TMCHMEHHBIE W YCTHBIE COOOIICHMUS,
0000111251 OMOJIOTHYECKYI0 MH(GOPMAIIUIO M3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
UCII0JIb30BaTh MOHITHIHBIN anmapaT OMOJIOTHY.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KounvecTBO yacoB DJIeKTPOHHbIE
HaumenoBanue pa3aeioB U TeM udposLie
Ne ni/m pasi Konrtpoasnbie | IIpakTuyecku (icpp )
NMPoOrpaMmbIl Bcero o0pa3oBare/ibHbIE
padoTbI e padoThbI
pecypcsbl
bubnuorexa [IOK
1 b 2 .
MOJIOTHA Kak HayKa 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMBI U UX OpraHU3aIusg 1 bubmmorexa OK
p H https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUI COCTaB U CTPOECHHUE KIETKU 8 1 buGnnorexa [IOK
p https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
4 IKHM3HEACATEBHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOXeHNE 1 MTHAUBUAYAJBHOE PA3BUTHE 5 1 bubmuorexa [IOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M U3BMEHUYMBOCTh 2 15 bubmuoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuusi oprann3MoB. OCHOBBI 3 but6mmoreka [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
8 PesepBHoe BpeMs 1 bubmorexa [IOK
p P https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4




11 KITACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
Ne ni/mm KoHTpoabHbI IIpakTHyeckue
NPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchbl
but6moreka [JOK
1 DBOJIOIMOHHAS OMOIOTHS 9 1 https://m.edsoo.ru/7f41cc7
4
Bo3HuKHOBEHME 1 pa3BUTHE )KU3HU Ha bubmorexa LIOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc7
3emie
4
but6mmoreka [JOK
3 OpraHusMbl 1 OKpy’Karolas cpeia 5 1 https://m.edsoo.ru/7f41cc7
4
bu6nunoreka LIOK
4 Coo01iecTBa 1 9KOJIOTHYECKUAE CUCTEMBI 9 https://m.edsoo.ru/7f41cc7
4
bubnuorexa [IOK
5 Pe3epBHOE Bpemst 2 https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 2.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHBbIE
JlaTa
Ne uu(ppoBbIe
Tema ypoka Kourposbnbie | IIpakTnuyeckue | H3y4YeHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI s
pecypchbl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.1u/863e6122
https://m.edsoo.r/863e632a
Meto1bl TO3HAHUS KUBOU IPUPOIBI.
[IpakTnueckast pabora Ne 1
2 «Vcnonb3oBaHue pa3IMIHbIX 1 0.5 bubmmorexa [IOK
P ' https://m.edsoo.ru/863e6122
METOIOB MPHU U3YUEHUHN
OMOJIOTUYECKIX 0OBEKTOBY»
3 buonornueckue cuctempl, NPOLECCHI | bu6nmoreka [HOK
U UX U3yYCHUE https://m.edsoo.ru/863e6564
4 XuMu4yecKuil coctaB KieTku. Boma | bubmuoreka [JOK
MUHEpAJIbHEIE COJIN https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
5 b .C 0 1
G, TOCTAB 1 CTPOCHHE BEKOB https://m.edsoo0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
KataymsaTopsl. JJaboparopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubnuorexa [LIOK
KaTAIUTUYECKOW aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpUMEpe aMUIIa3bl
WM KaTajasbl)»
7 VYraneBonsl. JInnuael 1 but6mmoreka [IOK




https://m.edso0.ru/863e6870

bu6mmoreka [JOK
8 Hyxnientosbie kuciotsl. AT® https://m.edsoo.ru/863e6d5c
9 HcTopust 1 MeTObI U3yUYEHUS bu6muoreka [IOK
KieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 Knetka kak nieinoctHas )upas
cucrema
CrpoeHue 3yKapruOTHUYECKON KIIETKH.
JlaGopatopHas pabota Ne 2
«3ydyeHue cTpoeHus KIETOK bu6nuorexa IIOK
11 pacTeHHiA, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.1u/863e6ff0
OaxTepuii 10JI MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOTpENapaTax u ux
OMKCAHUE»
but6mmoreka [JOK
12 Obmen BemiecTs Ml MeTAGOMU3M https://m.edsoo.ru/863e766¢
but6mmoreka [IOK
13 POTOCHHTE3. XeMOCHHTE3 https://m.edsoo0.r/863e7¢98
N bubmuoreka [JOK
14 Ineprerueckuii oomen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN LMK KIeTKU. [lenenue
kJeTku. Muros. JlabopaTopHast
15 pabota Ne 3 «Habmronenne murosa B 0.5 bubmorexa [IOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocuntes 6enka. Peakimst bubmunoreka [JOK
MaTpUYHOI'0 CHUHTE3a https://m.edsoo.ru/863e796e
17 Tpancasus — Ouocunres Oenka bubmmorexa [IOK




https://m.edsoo.ru/863e796¢

18 Hexknerounsie ¢popMbl )KU3HU — bubmuoreka [OK
BUPYCHI https://m.edsoo0.ru/863e7540
but6mmoreka [IOK
19 DOopMBI Pa3MHOXKEHHUS OPIraHU3MOB https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831¢
. bubnuoteka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OMmIog0TBOPEHUE.
o1 JlaGopatopnas pabota Ne 4 0.5 bubmuoreka [LIOK
«/3y4deHne CTpOEeHUS MOJIOBBIX ) https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»
” NunuBuayansHOE pa3BUTHE bu6mmoreka [JOK
OpPraHu3MOB https://m.eds00.ru/863e8436
” I'enetnka — Hayka o bu6muoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYMBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACJICAOBAHUS
24 NPU3HAKOB. MOHOTHOPHUIHOE Eubmiorexa HOK
P ) p https://m.eds00.ru/863e8878
CKpelBaHNe
UTHOPHUIHOE CKpeIUBaHuE. 3aKOH
25 fesaBHI::Hilaoro HeinI:HOBaHm bubmorexa TIOK
https://m.edsoo.ru/863e89a4
MPU3HAKOB
CuernieHHOe HaclIeI0BaHHE
2% npu3HakoB. JJaboparopHas padora 0.5 bubnuoteka [JOK

No 5 «M3yuenue pe3yabTaTtoB
MOHOTHOPUIHOTO W TUTHOPUIHOTO

https://m.edsoo.r/863e8c60




CKpEeILIMBAaHUA y Jp030(UiIsl Ha
TFOTOBBIX MUKpPOIIpENapaTax»

7 I'eneruxa nona. HacnenoBanue 1 bubmuoreka [JOK
MPU3HAKOB, CLEIUICHHBIX C I1OJIOM https://m.edsoo.ru/863e8c60
Ns3menuuBocts. HeHacnencTsenHas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. M3yuenue bubnuorexa LIOK

28 MOJIU(UKATIOHHON N3MEHUYUBOCTH, ! 0.5 https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPHAITMOHHOTO pAJia U
BapUaLlMOHHON KPUBON»

HacnencrBenHas "3MEHYUBOCTb.
JlaGopatopHas pabora Ne 7. bu6nuoreka [IOK

29 . 1 0.5
«AHanu3 MyTanui y 1po30¢uibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTMpENapaTax»»

but6mmoreka [IOK

30 Tenerika uenosexa ! https://m.edsoo0.r/863e8d78
PesepBHblit ypok. O600111eH1E 110

31 teme «HacneacTBeHHOCTh U 1
U3MEHYHUBOCTH OPTaHU3MOBY

bu6mmoreka [JOK

32 Cenexupa Kax Hayka u mpouecc ! https://m.edsoo.ru/863e9214

3 MeTo/bl U TOCTHXKEHUS CeJICKIINU ) bubmuoreka [{OK
pacTeHUM U )KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacib | bubmuoreka [IOK
NPOU3BOACTBA https://m.edsoo.ru/863e¢9336

OBULIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KITACC

KoaunuecTBo 4acos DJIeKTPOHHbIE
JlaTta
Ne uu(ppoBbIe
Tema ypoka Kourposbubie | Ilpakrnueckue | H3y4YeHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI 1
pecypchbl
1 DBOJTIOLHS U METOIbI €€ N3yUCHUS 1 bubmmorexa [JOK
H s Y https://m.edsoo.ru/863ea20e
) Hcropus pasBuThs npeacTaBIeHUN | bubnuoreka [IOK
00 3BOTIOLIUHU https://m.eds00.ru/863¢9570
bubmuoreka [JOK
3 M 1
HEPOIBOIIOIA https://m.edsoo.r/863e9¢cle
[Momynsius Kak dIeMeHTapHast
€IMHUIA BUA U DBOJIIOIIH.
4 JlabopaTtopHas pabota Ne 1 1 0.5 bubmorexa LIOK
patopHas p - ' https://m.eds00.1ru/863¢99¢6
«CpaBHEHHE BUIOB 110
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBrKy1IMe CUITbI (3JIEMEHTapHBIE 1 bu6nmoreka [IOK
(hakTOpHI) SBOTIOLIUA https://m.edsoo.ru/863e9da4
bubmuoreka [JOK
6 E i 0TO 1
CTECTBEHHRI 0TOOP 1 €ro opwbI https://m.edsoo.r/863e9ed0
Pe3ynbpTathl HBOMIONMN:
MPUCTIOCOOTICHHOCTh OPTaHU3MOB U
- BU1000pa3zoBanue. JlabopaTopHas { 0.5 bubmunoreka [JOK
paborta Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpPTaHu3Ma U e€
OTHOCHUTEIFHOTO XapaKTepay»
8 Hanpasnenus u nytu 1 bubmmoreka [HOK




JKM3HHU Ha 3eMiIe»

MaKpO3BOIIOLAU https://m.edsoo.ru/863e9cle
9 HeobpatumocTs 3BOMIOIIHN
10 Hcrtopus xu3Hu Ha 3emiie U METObI
e€ u3ydeHus
1 ['unoTtes3sl MPOUCXOKACHUS KUZHU bubnuoteka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
2 PazButue xxu3HM Ha 3emMIie 1o 3paM U bu6mmoreka [OK
[epuoIaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3Tarnbl BOTIOLUN
PaCTUTENBHOTO U JKUBOTHOT'O MHUpA.
13 [IpakTuyeckas padora Ne 1 0.5 bu6nmoreka [JOK
«/3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHul U KUBOTHBIX B
KOJUIEKIIHSIX»
14 CoBpeMeHHas cuctema bu6mmoreka [{JOK
OpraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeTIOBEKa (aHTPOIOTEHE3) bubmmorexa [OK
https://m.edsoo.ru/863eac2c
16 JBmxymue cuibl ((hakTopsr) bu6nuoreka LIOK
aHTpoIIoreHesa https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTaJIMN YBOJTIOIIH
YyeJloBeKa
18 UYenoBeueckue packl U IPUPOJIHBIC bu6mmoteka [JOK
aJanTanyuy 4yeiaoBeKa https://m.edsoo.ru/863eaea?
PezepHblil ypok. O6001eHue 1o
19 TeMe «BO3HHMKHOBEHUE U pa3BUTHE




20

DKOJIOrus KaKk HayKa

Cpensl 00uTaHUS U DKOJIOTHIECKHE

bu6mmoreka [IOK

21 (baxTopsI https://m.edsoo.ru/863eafec
AbGuotndeckue GakTopsl.
JlabopaTtopHnas pabota Ne 3.
«Mopdororudeckre 0COOEHHOCTH
22 pacTeHui U3 pa3HbIX MECT 0.5 bubmiorexa LOK
https://m.edsoo.ru/863eb10e
oburanusi». JlabopaTopHas pabora
No 4. «BnusHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa
bubmuoreka [JOK
23 bromeciue daxrope: https://m.edsoo.ru/863eb348
DKOJIOTHUECKUE XapaKTEPUCTUKHI
nomyssiun. [Ipaktudeckas pabora
24 Ne 2 «Iloacuér mnoTHOCTH 0.5
TIOMYJISINI pa3HBIX BUOB
pacTeHuin)
’s Coo01iecTBa OPraHu3MOB — bu6nmoreka [IOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
% DKOJIOTHYECKHE CHCTEMBI bubmuoreka [JOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE TTOKA3aTENN HIKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUIBI. Enbmorexa HOK
N https://m.edsoo.ru/863eb5fa
CsoiictBa ’xocucreM. Cykneccus
28 [IpupoaHbIe S3KOCUCTEMBI
29 AHTPONOTE€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubmuoreka [LIOK

3KOCHUCTEMA 3EMITU

https://m.edsoo.ru/863ebb5e




3aKOHOMEPHOCTH CYIIECTBOBAaHUS

bu6mmoreka [JOK

31 orochepsl ! https://m.edsoo.ru/863ebd16

32 YenmoseuecTBo B Onochepe 3emim 1

3 CocymiecTBoBaHUE TTPUPOIBI U ) bu6moreka [JOK
YyeJoBevecTBa https://m.edsoo.ru/863ebale
PezepBHblil ypok. O00011I€HNE TEMBI

34 «Coo0b1iecTBa u 5KOJIOTHYECKHUE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOT'PAMME
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