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INOACHUTEJIbBHASA 3AIIMCKA

[Ipu pa3paboTke TporpamMmbl MO OHOJIOTHMH TEOPETHYECKYIO OCHOBY IS
ompeeNieHUs] TOAX00B K (OPMHPOBAHUIO COJACpPKAHUS YYeOHOTO TpenMeTa
«buosorus» coctaBWIM: KOHIENTyalbHbie TmonoxeHus @PIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COAEp)KaHHs, pPE3yJbTaTOB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MTOJIOKEHUS 00 OOITUX MENISIX U
MPUHITUIIAX, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETro
obOmero o6OpasoBanuss B Poccuiickoit ®enepanuu, a TakXKe TMOJOXKEHUSI O
crienrdurke OUOJIOTUH, €€ 3HAYCHUH B MMO3HAHUU KUBOW MPUPOJIBI U 00ECIIEUECHUHN
CYIIIECTBOBAHMsI YeJIOBeUecKoro odmiecTBa. COTJacHO Ha3BaHHBIM IMOJIOKECHUSM,
oTpe/ieTIeHbl OCHOBHBIE (DYHKITUHU MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmMa mo Ouosoruu Aa€T MpencTaBIeHHE O IeNnax, 00 oOmen
cTparermu OOy4YeHHUs, BOCHUTAHHMS M PAa3BUTUS OOYYArOIIMXCS CPEACTBAMHU
yueOHoro mpeamera «buosorus», oOmpenenseT o00s3aTeIbHOe MPEeIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneleHhue TI0 pasfaeinaM H  TeMaMm,
PEKOMEHIyEMYIO TTOCJIEI0BATEILHOCTh M3YUEHUSI YIEOHOTO MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTUKH 00pa30BaTEIHLHOTO
npoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcs.

B mporpamme 1o OuONOTMH Tak)Ke YYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMHUPOBAHMH OCHOBHBIX BHJIOB Y4EOHO-ITO3HABATECIBHON
NEeATeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIMXCS TI0 OCBOCHHIO COJICPKAHUS
OMOJIOTHYECKOT0 00pa3oBaHUsI.

B nporpamme no 6uonorun (10—11 kmaccel, 60a30BbIil ypOBEHb) peaTn30BaH
IPUHITUI TPEEMCTBEHHOCTH B HM3YyUYCHHHM OWOJIOTHM, OJjlarojmapss 4eMy B Hel
IPOCMATPUBACTCS HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  I[EHHOCTHBIX
OpHEHTAINHA JTHYHOCTH, YKOJIOTUIECKOTO MBIIUICHUS, TPECTABICHUN O 3J0POBOM
oOpa3e Xu3HU M OEpEeKHBIM OTHOIICHHWEM K OKPYXKAIOUIeH MpPUPOTHON cpere.
[ToaToMy Hapsmy ¢ H3ydeHHEM OOIIEeOHNOIOTHYECKUX TEOPU, a TaKKe 3HAHUU O
CTPOEHUH >KUBBIX CUCTEM PA3HOTO PaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOrpaMMe MO OWOJIOTHHU YACICHO BHUMAHHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKU3HU VIS PEIICHUS MPUKIIATHBIX 3a1a4, B
TOM 4YHCJE: TPO(UIAKTHKNA HACIEJACTBEHHBIX 3a00JIEBAaHMI 4YeIOBEKa, MEINKO-
TEHETUYECKOTO KOHCYJIbTHPOBAHUSI, 000CHOBaHUS HKOJIOTUYECKU
1€JIECO00Pa3HOTO TIOBEJACHHUS B OKpYXKalolled NPHUPOAHOW Cpeie, aHamu3a
BIIUSHUAS XO3SHWCTBEHHOW CATEIHHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
HCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHHMS K MPUKIIATHON HAIIPABICHHOCTH
yaeOHOoro mpeamera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBIO OOCCIICUSHHUS



YCIIOBUH IJIsl PEIICHUsT OJTHOW M3 aKTyalbHBIX 3aj[ad IIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOoTopas Tpennoyiaraer (HOpMHpPOBaHWE y  OOyYaromuXxcs
CIIOCOOHOCTH aIaliTUPOBAThCA K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonorus Ha ypoBHe cpenHero oOmero oOpa3oBaHWs 3aHUMAET BAXKHOE
Mecto. OHa obOecneuuBaeT (HOPMUPOBAHUE Yy OOYYAIOIIUXCS MPEACTaBICHUU O
HAyYHOW KapTHHE MHpa, pacIupsieT U 000O0IIaeT 3HaHWS O >KHBOW IpUpoje, e
OTJIMYUTEIbHBIX MpPHU3HAKAaX — YPOBHEBOW OpraHM3allid M 3BOJIOLUHU, CO3HAET
yCIIOBUSI  JUJIs: TO3HAHUS  3aKOHOB  JKMBOM  MpUponbl, (HOPMHPOBAHUS
(YHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3zomacHoro oOpasza
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUSI, IICHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJIEC
Y YEJIOBEKY.

Bonbiioe 3naueHne OMOIOTHS UMEET TaKkKe JJIsl PeIIeHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oomero  o0pa3oBaHUsA,  COIUANM3ALMU
obyuaromuxcs. M3yuenue Ouonoruu obecrneurBaeT yciaoBUs sl GOpMHUPOBAHUS
WHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH(QOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET HMHTETpallid OHMOJOTHYECKHX 3HAHUH C
NPEJICTABICHUSMH U3 JAPYTUX YYCOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUN
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O MpeIHA3HAYECHUH Yy4eOHOro MpeameTra
«buonorus» CcoOCTaBUIM OCHOBY JUIS ONPEICICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHIO €T0 COJCp)KaHUs, TMPEACTABICHHOTO B TMporpamme IO
onooruu.

Ot0op conepxanusi yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBJIEH C MO3UIUN KyJIbTypOCOOOpPa3HOrO MOAXO0/Aa, B COOTBETCTBUU C
KOTOPBIM OOYyYaloIUecs: MOJDKHBI OCBOUTH 3HAHHS W YMEHUS, 3HAUMMBIC IS
dbopMupoBaHus OOIIEH KyJIbTYpHI, OMNPEICHSIONINE aJeKBaTHOE IIOBEICHUE
YeJioBeKa B OKpPY)KAloIlel MPHUPOAHOI cpesie, BOCTPEOOBAHHBIE B IMOBCEIHEBHOM
KU3HH M TIPAKTUYECKON AesTenbHOCcTH. Oco00€ MECTO B ITOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COZIEPKaHMs, KOTOPbIE CITy)KaT OCHOBOH It ()OPMHUPOBAHUS
MPEACTABJICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa U
IIEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHW3alud
OMOJIOrMUeCcKOro 00pa3oBaHMUsl.

CTpykTypupoBaHHe COJEp>KaHUS yueOHOro Marepuana B Mporpamme IO
OMONIOTHH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYCHHS 3HAHUH 00
OTIUYUTETFHBIX OCOOEHHOCTSAX JKUBOH MPUPOABI, O €€ YPOBHEBOW OpraHHU3aIluu U
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorusy»
BBIJICJICHBI CIIEAYIOIINE COJIepKaTeNbHble TUHUU: «buonorus kak Hayka. MeTo/bl
Hay4yHOro mno3HaHus», «KieTka xak Ouonoruueckas cucrema», «OpraHuszM Kak



Oouonornyeckas cucrema», «CucreMa M MHOTooOpa3ve OpraHMYecKOro MHPay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTHY.

[enr m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYPHO-(QYHKIIMOHAIbHOMN
OpraHM3alMi JKUBBIX CHCTEM pa3HOTO paHra MW NOpUOOpeTeHHEe YyMEHUMH
UCIIOJIb30BaTh ATU 3HAHMS JJII TPAMOTHBIX ACHCTBUN B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3ydeHus: yueOnoro npeamera «buosorus» Ha 6a3oBoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIICAYIOIIUX 3a/1a4:

OCBOEHHE OOYYaIOIIUMHUCS CHCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPUsX,
YUYECHUSX, 3AKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIyKAIIUX OCHOBOM
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpA, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUU, MHOI000pa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIAAIOIIUXCS OTKPBITHSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHue y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUIEKTYyaJIbHbIX U
TBOPUECKUX CMOCOOHOCTEW B MPOLECCE aHajiu3a JAaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IJISAOB, WACH M MOIXOJOB K HM3YYEHHUIO >KMBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAHOBJIEHHE Yy oOOydyaromuxcsi oOmed KylbTyphl, (YHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOILETO
MUpa JKMBOW MPUPOJbl HA OCHOBAaHMM 3HAHUW W OMNbITA, IOJYYECHHBIX IpHU
W3y4YeHUU OMOJIOTHY;

dopMupoBaHue y OOYYAIOIIMUXCS YMEHHH WIUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIbHOCTU YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTH;

BOCHHUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM IKHBOM
IPUPO]IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEl, COOTIOICHUS STUYECKIX
HOPM IpU IPOBEICHUH OMOJIOTMYECKUX UCCIIEOBAaHUM;

OCO3HaHUE IEHHOCTH OWOJOTrMYECKUX 3HAHUM [JIi TOBBIIICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 1)1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

PUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHHM B TOBCEIHEBHOM KU3HU AJIS
OLICHKH MOCJEACTBUN CBOEU JIESITEIHOCTH 10 OTHOLICHUIO K OKPYXKAKOUIEN Cpee,
COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHHME M COOJIOJIEHHE MEP NPOPUIAKTHKU
3a00s1eBaHUM.

B cucreme cpennero oobmero oOpazoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOM 06nacTi «EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.



st u3yueHus: 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoauTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henenmto), B 11 knacce — 34
yaca (1 gac B Heziento).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMHM HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Pons Owonormu B (QopMUpOBaHMM COBPEMEHHOW HAy4YHOW KApTUHBI MUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo1bl TO3HAHUSI KUBOM IPUPOABI (HAOIIOAEHUE, SIKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, Kiaccuukalus, MOACIMPOBaHUE, CTaTHCTUYEeCKas 00paboTka
JTAHHBIX ).

JdemoncTpanuu:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOIBI.

JlabopaTtopHble U NpakTHYecKHe padoThI:

[Tpaktrueckass padora Ne 1. «lcmonb3oBaHWE pa3nMYHBIX METOIOB TPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3aMs.

Xusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ouonoruu. OTinyme
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa 6HMOCHCTEM M X pa3HOOOpas3ue. Y POBHHU OpPraHU3alUNd OMOCHCTEM:
MOJIEKYJIAPHBIMA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKHUH ), OMOChEPHBII.

JdemoHncTpanun:

Tabmuibl u cxeMbl: «OCHOBHBIC TIPU3HAKH JKU3HWY», «YPOBHU OPTaHU3AIUU
YKUBOW MPUPOABD).

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMu4yecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XUMHUYECKHE BJIEMEHTBI: MaKpOJIEMEHTBHI,
MUKpPO3JIeMEeHThL. Bosia 1 MuHEpanbHbIE BELIECTBRA.

@OyHKIMM BOABI M MHUHEpaldbHbIX BewlecTB B KkieTke. lloanepikanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHne 0eIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3zameHnnmble 1 3aMEHUMBIE aMUHOKHUCIOTBL. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphI ~O€JIKOBOW MOJIEKYJbl (TIEpBUYHAS, BTOpHUYHAs, TPETHYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOilcTBa OenkoB. buonornyeckue
byHKIIUU OEIKOB.



®depmeHTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpaTHas crnenudpuyHocth. KodepMmeHnTsl. Butamunsi.
OTnuuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

VYrneBompl:  MoOHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCUpubdo3a),
aucaxapuabpl  (caxaposa, JaKTo3a) UM nosMcaxapuibl  (Kpaxmall, TJIMKOTEH,
1eJUII0I103a). buonornyeckue GyHKIIMM YTIIeBOIOB.

Jlunuael:  Tpurauuepuabl, QGocoaunuasl, crepounnsl. ['mapoduIbHO-
ruapodobHble  cBoicTBa. buonornueckue QyHkumu sunuaoB. CpaBHEHHE
yIJ€BOJIOB, OEJIKOB U JTUMUA0B KaK HICTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmorel: JHK wn PHK. Hykmeornasr — MoHOMeEpHI
HyKJIenHOBBIX Kuca0T. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u ¢pynkuuun PHK.
Buasl PHK. AT®: ctpoenune u hyHKIIMH.

[{utonorus — Hayka o kietke. KiietouHas teopus — NpuMep B3aMMOAEUCTBHUS
uzel u (akToB B HAYYHOM MO3HAHUHU. MeTo1bl U3yUeHHS KIETKH.

Knerka xak 1enoctHas >kuBas cuctema. OOmMe NpHU3HAKU KIIETOK:
3aMKHyTasi HapyxHass mMeMOpana, monekynbl JJHK kak renermueckuid ammapar,
cucTeMa cuHTe3a Oenka.

Tunsl KIETOK: »yKapuoTHuYecKas U Mpokapuotuyeckas. (OcoOeHHOCTH
CTpOEHHS MpokKapuoTHueckor kieTku. Kierounas crtenka Oakrepuii. CtpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢ynkun. [Inazmatuyeckas memoOpana, e€ cBoiicTBa U ¢pyHkiuu. [{utomnnazma u eé
opranounbl. OmHomMeMOpaHHbie opraHowabl kieTku: JIIC, ammapar I'onbmxw,
an30CcoMBl. [10yaBTOHOMHBIE OpPraHOW[Ibl KIIETKW: MHUTOXOHIPHUH, ILJIACTUJIBI.
[IpoucxoxjieHne MUTOXOHJApUH W TIacTua. Bunbl mactun. HememOpanHbie
OpraHoubl KIETKU: PHUOOCOMBI, KJIETOUHBIM ILIEHTp, LEHTPHUOIH, PECHUUKH,
KIyTUKA. QyHKIIUU OPraHOMI0B KIETKU. BKitoueHus.

Anpo — perynatopHsiid HeHTp KieTku. CTpoeHue sjpa: sigepHas 000J0uKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrIOpPT BEMIECTB B KIIETKE.

JdemoHncTpanun:

[Toptpetsr: A. Jleenryk, P. I'yk, T. lllBann, M. llnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrpeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmupr u cxembl: «llepuoanueckas TabnHIIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAbY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonbie kucnotsl. JJHK», «Ctpoenue Monexyibl



ATDy», «CtpoeHre 3yKapuOTUUYECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpOEHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sipa KIETKN», « Y TIeBOAbD), «JIMIuabD.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHHME MJsi MPOBEACHUS
HAOIOICHNI, W3MEpPEHUil, HAKCIEPUMEHTOB, MHKpPOIpEnapaThl pPACTUTENbHBIX,
KUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Jlabopatopuas pabora Ne 1. «M3yueHne KaTaIUTUYECKOW aAKTHUBHOCTU
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajla3bl).

Jlabopatopuas pabora Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTCHHUIA,
KUBOTHBIX W OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OIIMCaHUEY.

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTa0ou3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JUCCUMUJIISIUSA (PHEPreTUYeCKii OOMEH) — JIB€ CTOpPOHBI €AMHOro IIpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabom3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN 1 reTepoTpodHbii. Pons dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®ortocunTte3. CperoBas W TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dborocunTe3a. DPhekTUBHOCTL (HOTOCHHTE3a. 3HAUEHHUE (POTOCUHTE3A JJI JKU3HU
Ha 3emiie. Bausiaue ycnoBuid cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS! €r0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTCHHUIA.

XeMocHHTe3. XEeMOCHHTE3UpyoIre O0akTepu. 3HaUYeHHUEe XeMOCHUHTE3a IS
YKU3HU Ha 3eMJIE.

DHepreTudyeckuii oOMeH B KJleTKe. PaciiemnieHue BellecTB, BbIJIEICHUE U
aKKyMyJIMPOBAaHHE OHHEPruM B KJIETKE. OITambl HSHEPreTHYECKOro oOMeHa.
['mukomus. bpoxkenne m ero Buabl. KucinopoaHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OkucauTeIbHOe dhochopunupoBanue. D¢ DHEeKTUBHOCTh
HHEPreTUIECKOro oOMeHa.

Peakuun wmatpuyHoro cuHTe3a. [eHernueckas wuHdpopmanus u JIHK.
Peanuzanust reHetnueckod uHopmanmMu B KiIETKe. ['€éHETHUeCKH KOA U €ero
cBoiictBa. Tpanckpunims — Matpuunslii cuate3 PHK. Tpancisius — 6uocunres
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amMuHOKUCIOT. Ponb pubocoM B
onocuHTe3e Oenka.

Heknerounsie ¢popMmsbl xu3Hu — BUpychl. ctopus otkpeitus Bupycos (/. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKHU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacTteHmii, >XUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BHY) — BozOyautens CIIM/la.



OOpatHasi ~ TpaHCKpuWILIUsS,  peBepraza W uHTerpaza. llpodunakrrka
pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpanuu:

[Toptpetsr: H. K. Konsuos, /1. Y. iBanosckuii, K. A. Tumnpsses.

Tabmuubr u cxemsl: «Tunbl muTanusy, «Mertabommuzm», «MUTOXOHAPHUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «®Potocunrtedyn, «Ctpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupycs», «baktepuodarn», «CtpoeHue u xku3HeHHbINH UK Bupyca CIIM/a,
oaktepuodaray, «Pemmukarms JTHK.

Oo6opynoBanue: mMoxaenu-anmnkauuu «Yasoenue JHK w Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHHe KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokKeHMe M MHAUBUIYAJbHOE Pa3BUTHE OPTAaHU3MOB.

Kietounplii UK, WM SKU3HEHHBIM WK KieTku. MHTepdaza m MUTO3.
[Ipoueccrl, mportekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUIHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JIMTUTON THBIN M TalvIOMJIHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHMS W  WHIAMBHUAYaJIbHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, nmpoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJTOTHYECKNI CMBICIT MATO34.

[Tporpammupyemast rubesb KJIETKU — arnomnTos.

dopmbl pa3MHOKEHUSI OPraHU3MOB: OecIoyioe U 1mojoBoe. Buabl 6ecnonoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- K MHOTIOKJIETOYHBIX,
CHopoo0Opa3oBaHue, BETETATUBHOE pa3MHOKEHHE. VMICKycCTBEHHOE KJIOHHPOBAHHE
OpPraHu3MOB, €0 3HAYCHHE JJI CEJICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. Ilponeccel, mpoucxoAsiue Ha CTaausax Meno3a.
[loBenenne xpomocoM B Menosze. Kpoccunrosep. buonormueckuin cmbicin U
3HaYCHUE MENO03a.

["ameToreHes — mporecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHHE M PA3BUTHE TOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30ujl, SIMIEKIIETKa) — CIEePMaTOreHe3 U OBOIECHE3.
OcoOeHHOCTH CTpPOEHUsI SANWLEKIETOK U CHepMaro3ouaoB. OmoJ0TBOpEHHUE.
[TapTenorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHANIBHOE  pPa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KHBOTHBIX:
npobnieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3Butue. TUIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TpSIMOe, HempsiMoe (JIMYMHOYHOE). BrusHue



cpenbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YPOJICTBA.

Poct u pazButue pacrteHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAJIUU PA3BUTHSL.

JdemoHncTpanuu:

Tabmuiper u  cxembl: «DOpMBI pPa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOXKEHUE
pacteHuit», «Jlenenue xieTku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounbiii nukm», «Pemmukamus JTHK», «Murtos»,
«Menosy», «llpsmoe u Henpsamoe pazButue», «l'ameroreHes y MI€KONMUTAKOMNX U
yenoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOTI, MHUKpONpenapaTsl «CniepmMaTo30u bl
MJICKOIIATAIOWIETOY, «SHIEKIIeTKa MIIEKONUTAIOIEro», «Kapnokunes B kieTkax
KOpEIIKa JIyKa», MAarHuTHAas MOJEJb-alIuIiMKanusa «/lejieHue KIeTKkn», MOJEIb
JHK, mozaens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 3. «HabGmoneHwe MHUTO3a B KIETKaX KOHYHMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOIPENApATAX).

Jlabopatopuas pabora Ne 4. «/3ydeHwe CTpOEHHUS TOJIOBBIX KIIETOK Ha
rOTOBBIX MUKPOIIPEMIAPATAX).

Tema 6. HacsieACTBEHHOCTh 1 K3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Micropus pa3Butus reHeTuku. Ponbs nurosnoruu
¥ OMOpPHOJIOTUM B CTAaHOBJICHWHM TE€HETUKH. BKIaa pOCCHICKHX M 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETHKU. MeToapl TeHETUKH (THOPUIOIOTHYECKHH,
IUTOTCHETUYECKUM, MOJEKYJSIpHO-TreHeThuecKuil). (OCHOBHBIE TI'€HETUYECKHE
NOHATHS. ['eHeTHnUeCcKas CHMBOJIMKA, UCIIOJIb3yEeMasi B CXeMaX CKPEIIMBaHU.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MonorubpuaHOe CKpelmMBaHue. 3aKOH €IMHOO0Opa3usi THOPUIIOB TEPBOTO
nokojeHusd. IIpaBuno JOMuUHHpOBaHMS. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unoTe3a ynctoTel rameT. [10JIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpelllMBaHWe. 3aKOH  HE3aBHUCUMOIO  HaclieOBaHUs
npu3HakoB.  l[uToreHeTHUecKMe  OCHOBBI  JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upyouiee ckpenmpanue. Mcnoab30BaHne aHAIM3UPYIONIETO CKPEIIUBAHUS
JUTs1 OTIpEeIeNIeHUsI TEHOTHUIIA OCOOH.

CueruieHHOe  HacienoBaHue Tpu3HakoB. PabGora T. Moprana 1o
CLEIUIEHHOMY HACJIEAOBAaHUIO I'eHOB. HapyleHne cuemnyieHrs reHoB B pe3yibTare
KPOCCUHTOBEpPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ eHETHUEeCKnEe KapThl.



['enernka nosia. XpoMOCOMHOE OIpEeNIeHUE Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOrameTHsle W TeTeporaMeTHele opraHu3Mbl. Hacnenosanue
IIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAsI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HW3MEHUYHMBOCTH.  XapaKTEPUCTHUKA
MOM(PUKALIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psia M BapuallMOHHAs! KpUBas.
Hopma peakumn npusHaka. KoaudecTBEHHBIE M KauECTBEHHBIE NPU3HAKUA M HX
HOpMa peakimu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBennasi, winM TEHOTHIHMYECKas, W3MEHYMBOCTb. KomMOMHAaTHBHAS
U3MEHYMBOCTh. Mei03 W TOJIOBOM TMpolecc — OCHOBa KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTallnoHHasi ”3MEHYMBOCTh. Knaccudukanus MyTaluii: reHHbIe,
XpOMOCOMHBIE, FTeHOMHBbIE. YacToTa U MPUYMHBI MyTallMi. MyTareHHble (JaKTOpHI.
3aKOH TOMOJIOTMYECKUX PSAIOB B HacieacTBeHHoU n3menunBocty H. Y. BaBunogsa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enernka yenoseka. Kapumorun denoBeka. OCHOBHBIE METOJbl T'€HETHKHU
YyeJIOBEKA: reHeaIornuecKrui, OJIM3HEIOBBIH, IUTOT€HETUYECKUH, OMOXUMHUYECKHI,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIPEJEIICHHE TEHOTHUIIA:
IIOJJTHOTEHOMHOE CEKBEHUPOBAHNE, I'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[1I1P-ananu3a. HacnenctBenHble 3a0ojieBaHMS 4YEIOBEKAa: TI'CHHBIE OOJIC3HH,
00JI€3HM C HACJIEICTBEHHOW NPEapacIoyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comatnyeckue M reHeparuBHble MyTanuu. CTBOOBBIE KIETKU. [IpMHIHAIBL
3I0pOBOT0 00pa3a *KU3HU, AUATHOCTUKH, MPOPHIAKTUKH U JICUCHUS TEHETUYECKUX
Oone3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTUpPOBaHHE. 3HAYCHHE MEAULMHCKON
TEHETUKH B MPEAOTBPAILIEHUH U JICUCHUH T€HETUYECKUX 3a00JIeBaHHI YeJIOBEKA.

JdemoHcTpanuu:

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

Tabmuumbr w  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAaHWE ©  €T0
LIUTOTCHETUYECKAs] OCHOBa», «3aKOH pACIICIUICHUS M €r0 LUTOIE€HEeTUYeCKas
OCHOBa»,  «3aKOH  4YHUCTOTBl  ramer», «JluruOpupHoe  CKpelIMBaHUEY,
«luronornueckue  OCHOBbI ~ JUIMOPUIHOTO  CKpeluBaHus»,  «Meio3y,
«B3auMoznencTBue  ajIeNbHBIX T'EHOB», «l'€HeTM4YeCKHe KapTbl pPacTEHUH,
KUBOTHBIX M YeEJIOBEKa», «l'eHeThka moiyia», «3aKOHOMEPHOCTH HACJEI0BAHMS,
CUEIUIEHHOTO ¢ Tmojom», «Kapuotunsl dYenoBeka H KUBOTHBIX», «Buasl
U3MEHYUBOCTHY», «MoaudpukannoHHas HW3MEHUYUBOCTH», «HacinenoBanue pesyc-
dakTopar, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3BMEHYUBOCTD.

ObopynoBanue: MoJEIH-aNIUIMKAIMN «MOHOTHOPUHOE CKpPEIIUBAHUEY,
«Hemonnoe nomunupoBanue», «Jurubpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl WU MHKporpenapaT «/lpo3zodpuna» (Hopma, MyTauuu
(GbopMBI KPBUIbEB U OKPACKH Telia), repbapuii «['opox moceBHO.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopuas pabora Ne 5. «/3ydenuwe pe3ynbTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO CKPEIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOITpENapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHue Moau(pUKaIMOHHOW U3MEHUYUBOCTH,
MOCTPOEHUE BapUALMOHHOTO PsAJIa U BapUAIMOHHOU KPUBOW».

JlaGoparopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uiibl Ha TOTOBBIX
MUKpoTpenapaTax.

[Tpaktueckass pabora Ne 2. «CocTaBieHHWE U aHAIW3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W MPOLECC. 3apOKICHHUE CEJNCKIUH U JIOMECTUKAIIMS.
Yuyenue H. W. BaBwimoBa 0 T1IeHTpax TNPOUCXOXKIEHUS H MHOT00Opa3us
KyJbTYPHBIX pacTeHul. LIeHTpbl MpOMCXOXKIEHUSI AOMAIIHUX *KUBOTHBIX. Copr,
nopoza, ITaMM.

CoBpeMeHHbIE METO/IbI CeeKIUU. MacCoBBIM U MHAMBUIYAJbHBIA OTOOPHI B
CEJeKUMHA pacTeHUH M KUBOTHbIX. OIlEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUM.
['erepos3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otnanéunas rtubpuau3anuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
MOJYYECHHE TOJMIUIOUJOB. JOCTMIKEHHSI CENEeKIUU PpAaCTeHUM, MXUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTtexHosoruss kak orpacib NTpPoU3BOJCTBA. ['eHHas HMHKEHEepHs. ITarllbl
co3nanusi pexomOuHanTHOM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kierounbsie KyiabTypbl. MUKpPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUU.
KiioHHpoBaHWEe BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPTraHU3MOB.

Okojoruueckue U dtudyeckue  npoodimempl. MO —  reHeruuecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanumu:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneyenko, M. .
NBaHOB.

Tabmumbr u cxembl: kKapta «lIeHTpBl MPOUCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHui», «Ilopoasl TOMAIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «OtnanéHHas rudpuauzanus», «Padotel akagemuka M. @. BanoBay,
«Ilomumnounus», «OO0beKTh OuotexHonorun», «Kierounsie KyabTyphl U
KJIOHUpOBaHue», « KoHCTpyHnpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISKU TUIOJ0B U KOPHETIIIO0B TUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repdapuit «CenbCKOX035UCTBEHHBIE PACTCHHUS.



JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypcusi «OCHOBHBIE METOABI M JOCTH)KCHMS CEJIEKLMM PAaCTEHUH |
KUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHLUIO, IUIEMEHHYO bepmy,
COpPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaTOpHIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

ITpennochlIku BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUM. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OHONOruu. BiusHue 3BOJIIOMUMOHHON TEOpUM HA pPa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.

CupnerenbctBa 3BoitoLuu. IlaneoHTosorndyeckue: IMocCiIe€OBaTEIbHOCTD
NOSIBJIEHUS BHUJOB B HaAJEOHTOJIOIMYECKON JIETOMMCH, MEPEXOAHBIE (POPMBI.
buoreorpaguyeckue: cxoncTso 1 paznuuue (payH U (Gpaop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHUecKrue: CXOACTBA W pa3inuvs 5MOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
pYJMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OpomounoHHas teopus Y. JlapBuna. Ilpeanocbuikyn BO3HUKHOBEHHS
napBUHM3MA. J[BIKyIIME CHUJIBI 3BOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXKEHUE IIPU OTPAHMUYEHHOCTU PECYPCOB, HEONPEIECIEHHAsS U3MEHUUBOCTD,
O0opb0a 3a CyIleCTBOBAHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boroluu (CTD) u €€ OCHOBHBIE NOJIOKEHMS.

Muxkpososrorus. [lomynsanusa Kak eIMHUIA BUAA U SBOJIIOLINU.

JBroxynie cuibl ((akTopbl) SBONIOIUM BUAOB B IpHUpoje. MyTallMOHHBIHI
OpoLEecC M KOMOMHATHBHAs W3MEHUYMBOCTb. llomynslMoOHHBIE BOJHBI U Apeid
reHoB. M3onauus nu murpanus.

EctrectBenHblii 0oTOOp — HampaBisitonmii  (aktop 3BomonuA. DoOpMbI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpraHU3MOB Kak pe3ysbTaT dBomonuu. llpumepsr
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U UANOAJANTALINH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHoBHBIE  (OPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTHYECKOE.

MaxkposBomtorusi.  Dopmbl  3BomonMu:  (QUIETHYECKAs, JUBEpreHTHas,
KOHBEPreHTHasl, napajienbHas. HeoOpaTuMoCTh 3BOIIOLUY.

[TpoucxoxaeHrne OT HecleUHaaIu3upOoBaHHBIX INpenkos. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paaualys.

JdemoHncTpanun:



[Toptpetsl: K. JIlunueit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mroiep, A. H. CeBepios.

Tabnuubl u cxembl: «Pa3BuTHe opraHnyeckoro Mupa Ha 3emse», «3apoAbIlu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukcy, «Dopmbl  O0pbObI 32
cyliecTBoBaHue», «EctecTBeHHBIM 0TOOpY», «MHOrooOpasmue COpTOB PACTEHUII,
«MHoroo6pa3ue  MoOpojJ  KUBOTHBIXY, «Ilomymsiunm»,  «MyTtanuoHHas
U3MEHUYHUBOCTB», «Apomopdo3b», «Ununoamantamumny, «OOmas aereHepaius»,
«/IBmkymue cunsl dBosonum», «Kapra-cxema wapmpyra nytemectsus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucrnocobieHHOCTh OpPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI000PA3OBAHHE.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3IMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUIOAOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3allUTHBIX MPUCTIOCOONEHUN Y
AKUBOTHBIX», MOJieNb «OCHOBHBIE HAMpaBICHHS 3BOJIIOLHMU», 00bEMHAs MOJENb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuyeckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHui», wonenp anmmkanus «llepekpéct
XpOMOCOM», BJaxHble Tnpenapatsl «Pa3Butue Hacekomoro», «Pa3Burtue
JSTYIIKWY, MUKporpenapat «/Ipozoduna» (Hopma, Mmyrauuu (HOpMbI KPbUIbEB U
OKpacKH Teja).

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUIO».

JlabopaTtopHas padota Ne 2. «Onucanue mpuUCIIOCOOIEHHOCTH OpPTaHU3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE KU3HU HA 3emuie.

JloHaydHble TpPEACTABICHHUS O 3apOXKICHUM >KU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M NaHCHepMus. XHUMHUYECKas
3BOJIIOLINMA. AOHOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKACHNE XUMUYECKON 3BOMIONNH. HavanpHbIe 3Tansl
ounosiorndyeckor sBosoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE IPOTOKJIETKH. llepBble KIETKH M HMX 3BOJIIOLUA.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emie mo 3paMm u nepuoaam. Kartapxeil. Apxeickas u
npoTepo3oiickass dphl. Ilanmeosoiickas 3pa u €€ TepuOAbl: KEMOPHUMCKUM,
OPIAOBUKCKHUH, CUITYPUHUCKHM, JEBOHCKAM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Meso301icKas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOMU.

KaliHo3o1ickas 3pa W €€ mnepuoApl: NaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa W reoJIOTMYecKuX mnpoueccoB. OCHOBHBIE ATarlbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [TosiBIEHUE, paclBET U BBIMUPAHUE TPYIIT )KUBBIX OPTraHU3MOB.

Cucrema OpPraHMYEecKOro Mupa Kak OTpaxkeHue 3BooUHH. (OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

DBoJIOLIMS YelloBeKa. AHTPOIOJIOTUs KaK Hayka. PazButue npencraBieHuid o
MPOUCXOXKJIEHUHU YeJoBeKa. MeToasl u3ydeHusl aHTpororeHe3a. CXoicTBa u
pa3nuyus 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

HBuwxkymme  cuibl  (pakTopel) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbI 0TOOp. OOmiecTBeHHbII 00pa3  JKU3HH,
U3TrOTOBJICHUE OPYIUH TpyAa, MbIIUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU SBOJIOLMU YEJIOBEKA: aBCTpalIONUTeKH, Yenosek
ymensli, Yenosek mnpsamMoxomdammi, YenoBek Heanaepranbckui, UYenosek
pa3ymHblii. Haxonku HCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHSA, 00JacTb
pacrpocTpaHeHusi, 00bEM T0JIOBHOTO M0O3ra, 00pas KU3HU, OPY/IHUsL.

UYenoBeueckre packl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOMNEOM]IHASA
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  YUepTel  MPUCHOCOOIECHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHHUSA. EJIMHCTBO 4YeIOBEYECKHX pac.
Kputuka pacusma.

JdemoncTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmuupel u cxembl: «Bo3nukHoBeHHe COJHEYHOM CHCTEMBI», «Pa3BuTHE
opraHuyeckoro mmupa», «PactutenbHas kieTka», <«OKUBOTHas  KIEeTKay,
«IIpokapuoTnueckass kierka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AaHATOMHYECKHX 4YE€pT CTPOCHUS YEJOBEKa W YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJCOHTOJIOTMYECKUX  HAXOJOK  MpPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «pesHue moan», «llepsbie
COBpPEMEHHBIE JIIOJIN», «YemoBeYecKrue paco».

O6opynoBanue:  mynsixu  «lIpoucxoxnaenue  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLA, KPOMAHBOHIIA), CIICNIKH WJIU
U300paKeHHUs] KaMEHHBIX OpPYAHM MEepBOOBITHOIO YENOBeKa (KaMHHU-YOMIIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH MCKOMAEMbIX KUBOTHBIX Y PACTEHUI».

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

[TpakTrueckast padora Ne 1. «/3yuenne nckomaemMbIx OCTaTKOB PacCTCHUN U
YKUBOTHBIX B KOJUIEKLIUAX).



DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeIueCKUi My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:KawIas cpeaa.

OKOJIOTHs KaK HayKa. 3aJaud U paszesbl 3KOJIOTHH. MeToIbl SKOIOTHYECKUX
UCCJIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckue ¢akropel. Kraccuduxamums skonornyeckux (HakTopoB:
abuoTuyeckne, OHOTHYECKHE M aHTPOIOTeHHble. JIeiCTBHE SKOJOTHYECKHUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIlepaTypa, BiIaXHOCTh. DoTonepuoansm.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buosiornueckne puTMsl.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOKO03 U ero gopmel. [lapazutusm, koomnepauus,
MyTyaju3M, KOMMEHCAJIU3M (KBApTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHEe OWOTHMYECKUX B3aMMOJEUCTBUM Il CYIIECTBOBaHUS
OpPraHU3MOB B MPUPOIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyisuuu. OCHOBHBIE IOKa3aTENIH
MONYJISIIUU: YUCIEHHOCTh, IUIOTHOCTh, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpauys. J[MHaMuka 4uCI€HHOCTH MOMYISUUNA U €€ PEryJIsIusl.

JdemoHncTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynee, O. ['ekkensp.

Tabmumpl u cxemsl: kapTa «[Ipuponusie 30ub1 3emun», «Cpeasl oOUTaHUA
opranu3zMoBy», «®Doronepuoguzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30puu-Tyhenbkuy, «l lumieBsie nemnm».

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISIUN pa3HBIX BUAOB
pacTeHu».

Tema 4. CooOmecTBa ¥ 3K0JIOrH4YeCKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BUIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsizu B
ouoneHose.

Dkoyoruyeckne cuctembl (dkocuctembl). [lonsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIECHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU »HKOCUCTEMBbI. [luileBble LeNMU U CETH.
OCHOBHBIE TIOKA3aTeNU SKOCHUCTEMbI: Ouomacca, NPOAYKIHUA. DKOJIOTHYECKUE
OUPAMUJIBL:  TPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCHCTEM:
YCTOMYHBOCTD, CAMOpPETyYIIsALusl, pazButue. CyKieccus.

[TpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOMHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATPO3IKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazue kak ¢akrop ycToHdmBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIie.

Yuenue B. U. Bepnaackoro o 6uocdepe. ['paHuiibl, coctaB u CTpyKTypa
onocheprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouocdepnl Kak
rI100anpHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BeleCcTB 1 OMOT€OXUMHUYECKUE LIUKIIbI 3JIEMEHTOB (yriepo/a,
a3oTa). 30HAJIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Onocdepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUS B Onocdepe.
['mo6anbHbIE IKOJIOTHYECKUE TIPOOTIEMBI.

CocyiiecTBoBaHMe IPUPOIbI u YeJIOBEUECTRA. Coxpanenue
Oropa3zHoo0pasus Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
yIOpaBICHUS TMPUPOAHBIMU pecypcaMd M HX HCIOIb30oBaHUe. JlOCTHXKEHUS
OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoHncTpanun:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumesbie nenun», «bUoLEHO3: cOCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBay, «llemu muTanusy, «IKoJOTHUECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWMHOTO  Jiecay, «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JICUCTBUS HA NOpUPOAY», «BaXHEHIIHNE UCTOYHUKHU
3arpsi3HEHHs] BO3/yXa U IPYHTOBBIX BOJ», «[louBa — BakHeHIIas cocTaBistoIIas
ouocheps», «PakTopsl aerpaganuu nouBy», «llapHukoBelil 3pdexT», «DakTops
paZoaKTUBHOTO 3arpsisHeHuss Ouocdepb», «OOmas cTpykrypa Ouocheps»,
«Pacmipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM »HKpaH OuochepsI»,
«KpyroBopoT yriiepoaa B ouochepe», «KpyroBopor azota B IpUpOAE».

ObopynoBanue: Mojenb-anmanKanus «TUnuuHple OHOLIEHO3bD», TepOapuii
«PactutenbHbIe cO00MEcTBay, Koyeknnn «buorieHos3y, «Bpeaurenn BaxXHEHIIIIX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJbTYp», TepOapuu M KOJUIEKIWU pPacTeHUH u
YKUBOTHBIX, MPUHAIJIEKAINIME K Pa3HbIM 3KOJOTMYECKHM TpylnaMm OJHOr0 BHUJA,



Kpacnass kuura Poccuiickoit ®denepanuu, H300pa)KeHUs OXPaHSIEMBIX BHUJIOB
pacTeHU U )KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHI

Cornacio ®I'OC COO, ycraHaBIMBaKOTCS TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHMSI  OOyYalOUMMHUCA MPOrpaMM  CpeIHero oOuero oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType NMYHOCTHBIX pPE3yIbTATOB OCBOEHHUs mpenmera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YYalOUMMUCA POCCUUCKON
IPAXKIAHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOINPEACNICHUI0, HaJu4yhe MOTHUBAIlMM K OOY4YEHUIO  OHOJIOTHH,
I[EeJICHATIPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUNU JWYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTH OOYYArONIUXCS PYKOBOJCTBOBATHCS B CBOECH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMONOTHYECKOTO  O0pa30oBaHUs, HAJIMYUE HSKOJIOTHYECKOTO MPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMyHOCTHBIE pe3yNIbTaThl OCBOCHMS IpeameTa «bHOJOrus JOCTUTaoTCsS B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHHM C
TPaAULUOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, TPUHATHIMUA B OOIIECTBE MPaBWJIAMU W HOPMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CaMOIMO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHs, PAa3BUTHUS BHYTPEHHEW [MO3ULIUU JMYHOCTH, NATPUOTU3MA,
YBaXKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUI0 U
TPaJULUsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickont dexpepauuu, mpupoae u
OKpYXarollen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS yueOHoro mpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YyYaroIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAINM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IpaB U OOSA3aHHOCTEH, yBa)KEHUE
3aKOHA U IPaBONOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENIBHOCTH IIPU CO3AAHUU
y4EOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENbHBIX 3aj1a4, BBHIMOJIHEHUU
OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OINpPENAEATh COOCTBEHHYIO IIO3ULHMI0O [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOJCH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COLIMAJIBHBIM MTOJIOKEHUEM;

TFOTOBHOCTh K COTPYJIHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOIHEHUS
yu4eOHBIX, TIO3HABATEJIbHBIX U HCCIENOBATENbCKUX 33/1a4, YBAXKUTEIBHOIO
OTHOIICHUA K MHEHHUIO OIIMOHEHTOB MpU OOCYXXICHHUH CIHOPHBIX BOIPOCOB
OMOJIOTMUECKOTO COJEPKaHUS;

TOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKON JNEATENBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(OpMHUPOBAHHOCTh poccuiickon Ipa)<1aHCKON UJEHTUYHOCTH,
naTpUOTH3Ma, YBAaXXEHHs K CBOEMY HapoJy, UyBCTBa OTBETCTBEHHOCTH Iepes
Ponuuou, ropmoctu 3a cBOM Kpal, CBOO PoauHy, CBOM A3BIK U KYJBTYpY,
IPOLUIOE U HACTOALLIEE MHOIOHAIMOHAIILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIIECHUE K IPUPOJTHOMY HACJIEIUIO U MaMSITHUKaM IIPUPOJIBI,
nocTuxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBIICHUE H
pa3BuTHE OHOJOTHH, MOHUMAaHMS 3HAYEHUs OHOJOTMM B TO3HAHHHM 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;

uaeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIy)KEHHIO M 3amure OTeyecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCTIMTAHHUS:

OCO3HaHHE AYXOBHBIX LIEHHOCTENW POCCUICKOTO HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUUECKOTO MIOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYyalMI0 U INPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIUTENSAM, CO3/1aHHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO NPHUHATHUA LIEHHOCTEM CEMEMHOM KH3HU B COOTBETCTBUU C
TpaguuusamMu Haponos Poccun;

4) 3cTeTHYeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYas ICTETHKY ObITa, HAy4YHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOILICHUH;



INOHMMAaHNE YMOLIMOHAJIBHOTO BO3/AEUCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQ)KEHHMIO B Pa3HbIX BMJIAX MCKYCCTBA, CTPEMJICHHE
IPOSIBIIATh Ka4eCTBA TBOPUECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOTYYHs:

NOHMMaHHE U pealu3alus 370pOoBOro M 0e3omacHOro odpasza JKU3HU
(3m0poBO€  mHUTaHME, COOJIOJEHUME TUTHEHMYECKUX TPaBWJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryjsipHas (¢uznueckas
aKTUBHOCTb), OEpEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/]0POBBIO;

NOHMMAHHE LEHHOCTM NPaBUJ HHAMBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€3011aCHOr0 MOBEJEHUS B CUTYALUSIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOTOJIsl, HAPKOTHKOB, KypEeHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIECHHOCTH MAaCTEPCTBA, TPYIAOJIO0HE;

TOTOBHOCTh K AKTUBHOHN J€ATEIbHOCTU TEXHOJOTMYECKOW U COLMAIbHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATDH, TNIAHUPOBATH U CAMOCTOSITEIILHO
BBITNIOJIHSATH TaKyIO JESTEIIbHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM MpodhecCHoHATbHON NEsATENIbHOCTH, YMEHHE
coBepLIaThb OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U pealu30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0J10TM4eCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU LEJIECO00PAa3HOE OTHOLIEHHE K MPHUPOAE KAaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS,

MOBBIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYpbl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHMSI IOCTYIKOB M OLEHKM MX BO3MOXHBIX IIOCIEACTBUNA Jis
OKPYJKarOIIEU CPELBIL;

OCO3HaHHE TJI00albHOIO XapakTepa SKOJIOIMUYECKHUX MpoOJeM M IyTed HX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpHOOpEeTaeMble MNpU H3YYCHHH OHUOIOrHU
3HAHWSA M YMEHHUS IPHU pPEIICHUH MpoOJIEM, CBS3aHHBIX C PalUOHAIBHBIM
IPUPOJIONIOIB30BAaHUEM  (COOJIIOJIEHUE  TpaBWJ  IIOBEIECHUS B  INPHUPOJE,
HAIpaBJICHHBIX HAa COXpAaHEHHE pPaBHOBECHS B SKOCHUCTEMaX, OXpPaHy BHJIOB,
IKOCUCTEM, Orochepsr);



aKTUBHOE HEMpUATHE JEHCTBUN, NPUHOCAIIMX Bpel  OKpY)Karolei
NPUPOAHON cpesie, YMEHHE MPOTHO3MPOBATH HEOJIArONPHUITHBIE SKOJIOTUYECKHE
HOCJIEICTBUS MPEANPUHUMAEMBIX JEHCTBUI U MPEIOTBPAIIATh HX;

HAJIMYUE PA3BUTOTO SKOJIOTHYECKOrO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTUYECKOI HapPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS MMU B IO3HABATEIbHOH, KOMMYHHKAaTHMBHON M COLMAJIBHOM
NPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOH AESITeIbHOCTH 3KOJIOTHUECKOM
HAIpPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOLIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAaJore
KYJIBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHS MKy JTIOABMH U MMO3HAHUS MUPA;

NOHUMaHWE crenupuKd OHOJIOTUM KaK HayKd, OCO3HaHHs e€ poiud B
(GopMHpPOBaHUN PALIMOHAIBFHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUM IIEIOCTHOTO
IpeACTaBiIeHUs 00 OKpYXKalolleM MHpe KaK O €IMHCTBE NPUPOIbI, YeJIOBEeKa U
oOmiecTBa, B TO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXpPaHEHHUS MPUPOJTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OHMOJIOTHM JJISi COBPEMEHHOW LMBUIM3ALINU:
oOecrieyeHHsi HOBOTO YPOBHS Pa3BUTHUS MEAMULUHBI, CO3/IaHUE MEPCHEKTHBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pelIaTh PECcypcHble  IpoOJIeMbl  Pa3BUTHUS
YeJIOBEYECTBA, MOMCKA MyTeH BBHIXOJAa U3 II00ANbHBIX IKOJIOTMYECKUX MPOOIeM U
ofOecrieueHHss  MmepexoAa K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOAHBIX PECYpCcOB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJOTMUECKUX 3HAHUW B LEJAX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOW 4YacTH (YHKIHMOHAIBLHON IPaMOTHOCTU OOydaromuxcs, GopMupyemMoii
py U3y4eHUH OHOJIOTUY;

NOHUMaHHE CYIIHOCTH METOJOB IO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUN OKPYKAIOLIET0 MUpa U MPOUCXOIANINX B HEM M3MEHEHHIH,
yMeHUue JenaTh OOOCHOBaHHbBIE 3aKJIIOUYEHHS Ha OCHOBE HAy4yHBIX (PAaKTOB U
UMEIOIINXCS JAaHHBIX C LEJbIO MMOJy4YeHHs TOCTOBEPHBIX BBHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OMOJOTMYECKUE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHX;

OCO3HAHHE IIEHHOCTH HAy4YHOU JEsTeNIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
HPOEKTHYIO M UCCIEI0BATEIbCKYIO ACSITEIbHOCTh HHANBHUIYaIbHO U B TPYIIIIE;



I'OTOBHOCTD 141 CITOCOOHOCTh K HETIPCPLIBHOMY 06p8,30BaHI/IIO )41
caM006pa3013aH1/110, K aKTHUBHOMY IIOJIYUCHHIO HOBLIX 3HAHUH 10 OMOJIOTHH B
COOTBECTCTBHH C ) KU3HCHHBIMU l'IOTpC6HOCTHMI/I.

METANIPEIMETHBIE PE3YJIBTATDBI

MeranpeameTHbIe pe3yJbTaThl OCBOCHHUSI yueOHOro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HAYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOydYaIOIMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE MOHATHUSA, OTPa’KaIOIINE
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa M CHEHUPUKY METOJIOB IO3HAHUA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOliecc,
cUCTeMa, Hay4YHbIH (haKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaOJMIOIEHHE,  HW3MEpPEHUEe, OKCIEPUMEHT U JPYTuXx),
yHUBEpCalbHble Yy4yeOHbIE JAEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue (GyHKIIMOHATBLHOM
TPAaMOTHOCTH W  COIMAJbHOM KOMIIETEHIIMH OOy4YarolMuXCcs, CIOCOOHOCTD
oOyyJaronuxcs UCIIOJTh30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHPOBO33pEHUYECKHE 3HAHWS W YHUBEpCaJbHbIC Y4YcOHBIC JCHCTBUS B
II03HABATEJIbHOU U COLMAIIBHON IIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAKATh:

OBnanenue YHHMBepCaJIbHbIMH y4eOHBIMU NMO3HABaTeJIbLHbIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYeCcKHUE TeHCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBIIIICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(pUKAIIUU, O00OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH TTOHSATHSMH );

OTIpENIETIATh I JIeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl OOBsICHEHUS (DAKTOB U SIBICHUMN
YKUBOW MPUPOJIBI;

CTPOUTH JIOTHYECKUE pPaACCYKIEHUS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTh CXEMHO-MO/IeJIbHbIE cpencrtBa Uil IPEACTaBIICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TAK)K€  MPOTUBOPEUMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3jIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pEUIEHMs MPOOJEMbl C YYETOM aHaIM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKU NIOCIIEACTBUN JEATENBHOCTH;

KOOPAMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBHMSX  PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY ITIOMCKY METOJOB PEIIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
pa3IUYHBIX METOJIOB ITO3HAHNUS;

UCIIOJIB30BaTh Pa3JIMYHBIE BUJIBl JACATEIBHOCTH 10 MOJYYEHHUIO HOBOTO
3HAHUS, €r0 HHTEpIpeTaluu, NpeoOpa3oBaHUI0 U NPUMEHEHUI0 B YYEOHBIX
CUTYalUsIX, B TOM YUCIIE IPU CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMH U METOAMM;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLIHsIX;

BBISIBIISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HAaXOAUTh apryMEHThl JJI1 J0Ka3aTeabCTBa
CBOMX YTBEPXKACHUIL, 3a1aBaTh NapaMeTPbl U KPUTEPHUH PELLICHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBICE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTHUYECKHA OLIEHUBATh UX JIOCTOBEPHOCTH, IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOUCK IEpEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B IPOPECCHOHANBHYIO CPENLY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U IMPAKTUYECKYIO 00JaCTH
KU3ZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUI'aTh HOBBIC WJEH, NPEJIararb OPUTMHAIBHBIE IMOIXOJbI U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOIYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOpMAIUU (TEKCTE yueOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJIOTHUYECKUX CIOBapsiX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHbIX, B VIHTepHETE), aHAIU3UPOBATH



MH(POPMALIMIO PAa3IMYHBIX BUAOB U (OPM MPEICTABICHHS, KPUTUYECKU OLCHUBATDH
e€ J0CTOBEPHOCTh M HENPOTUBOPEUNBOCTH;

(dbopMynHpoBaTh 3aPOCHl U MPUMEHSITH PA3IUYHbIE METOABI MPH MOUCKE U
otbope Ouosiorrmueckoil HpOpMaIuK, HEOOXOIUMOM JJIsi BBIMIOJHEHUS yUeOHBIX
3ajady;

nproOpeTaTs ONBIT HCIOJIb30BaHUSA HHPOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUi1, COBEPLICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJB30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpPMY  MpPEICTaBICHUS
Ouonoruueckoi MHPopMauu (Cxembl, TpaduKu, JUarpamMmbl, TAOIUIIbI, PUCYHKU
" Apyroe);

UCTOJb30BaTh HAYYHBIM SA3BIK B KayecTBe CpeACTBa Ipu paboTe ¢
Oouonornueckor uH(poOpManuend: TNPUMEHATh XUMHYECKHE, (QHU3NYECKUEe U
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIbI, (hOpMyIbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCMONb30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HArJSITHOCTH;

BIaJeTh  HaBbIKAMHM  paclo3HaBaHWs W 3alIUTBl  WHGOpPMAINH,
UHGOPMaIMOHHON 06€30MaCHOCTH JIUYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU AeHCTBUAMM:

1) oOmenme:

OCYILECTBIIATh KOMMYHHKAIIMH BO BCeX cepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM TUCKYCCHM MO CYIIECTBY OOCYXJ1aeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMoin
3aJ]a4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
Jajiora Wil TUCKYCCUH);

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJIeTh Pa3IMYHBIMU CIIOcOOaMu OOIIEHUS W B3aUMOJEHCTBHS, MOHUMATh
HaMepeHUsl APYTUX JIOACH, MPOSBIATh YBAKUTEILHOE OTHOIICHHUE K COOECETHUKY
U B KOPpeKTHO! (hopMe POpMYIHPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eATeJIbHOCTD:

NOHUMATh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON
paboThI IPH pelIeHUH OHUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
OPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS NPU PEIICHUU YIeOHOH 3a1auu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OLIMX
MHTEPECOB U BOBMOXKHOCTEH KaKJI0T0 4WieHa KOJUIEKTUBA,;



OpUHUMATh  I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCHCTBUS MO €€ JOCTUIXKEHHUIO: COCTaBIIATH IUIAH JEHCTBUM,
pacnpeienarh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXXJIOTO YYaCTHHKA KOMAaHJIbl B
001U pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OLIEHUBaTh HJIEU C TMO3ULIHUU HOBU3HBI,
OPUTHHAJIBHOCTHU, MPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUsX, MPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHEIM.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:

1) camoopranu3amnus:

WCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [IJI BBIABJICHHS TPOOJIEM U HX
pEIIeHNs B )KU3HEHHBIX U YI€OHBIX CUTYAIUsX;

BBIOMpAaTh HAa OCHOBE OHWOJIOTMUYECKMX 3HAHUM II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOMX JIEUCTBHSIX M IMOCTYNKAaX MO OTHOILIEHUIO K >KHBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYHIECTBIIATh MO3HABATEIbHYIO AESITENbHOCTb, BBISABIATDH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIHHOU
NEeATEIbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IJIaH pEIIeHUs MpoOJeMbl C  y4€ToM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEATIOYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIMPOKOH SPYIUIUH B
pa3HbIX O00JacCTSIX 3HAHWM, MOCTOSIHHO TMOBBINIATH CBOM 00pa30BAaTENbHBIN U
KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPO.Ib:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsSIM, BHOCHTh KOPPEKTHBBI B ICSATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pedieKkcud KaKk  OCO3HaHUs
COBEpILIAEMbIX JIEUCTBUH UM MBICIUTEIbHBIX IMPOILIECCOB, WX PE3YJbTATOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pe(ICKCUU i1 OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOIO PELICHUS;

YMETh OLIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO UX
CHUKEHUIO;



OpPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHalIu3e pe3yJbTaToOB
NEeSATEeIbHOCTH;

3) npuHATHE Ce0H U APYTrHUX:

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajau3e pe3yJbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TTO3UIIUH JPYTOTO YeTOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHuss mporpamMmbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyueckue ajs yueoHoro npeamera «buonoruspy
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, HHTEPHPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX y4EeOHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owojorueil. B mporpamme mnpeameTHbIC
PE3yNBTaThI MIPEACTABICHBI MO TOJIaM 00yUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpPAa M HAYYHOIO MHUPOBO33PEHHS, O BKIIAJl€ POCCUUCKHUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH YeJIOBEKA JJISl PEIICHUs KU3HCHHBIX 337124,

YMEHUE PACKpPBIBATh COJEpX)aHUE OWOJIOTHYECKUX TEPMUHOB W TOHSATHUM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3Mm (0OMEH BEIIECTB M IIpPEBpallleHHE
HEPrUM), TOMEOCTa3 (CaMOperyJssius), YPOBHEBAs OpPraHU3aIUsl KUBBIX CHUCTEM,
CaMOBOCITPOU3BeICHUE (PETIPOTYKIIHS ), HACIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE;

YMEHHE Hu3/araTb OWOJIOTMYECKHE TEOpUu (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAS, IEHTpaJibHasg JOrMa MOJICKYJIApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1meHTpax MHOrooOpasusi u
MPOUCXOKJICHUS KyJIbTYpHbIX pactenuii H. WM. BaBuioBa), onpeaensTe IpaHUIlbl
WX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBIICHWH, OpraHu3alus W TIpOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABUKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCICIyeMbIMH BEIIMYMHAMU, OOBSICHEHHE TMOTYYCHHBIX



pe3ynbTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBIJIEIATh CYIIECTBEHHBIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPHUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOIIECCOB: OOMEHa BEIECTB U IMPEBpAILICHUS PHEPIUU B KIETKe, (poTocHHTE3a,
IJIACTUYECKOTO W SHEpPreThueckoro oOMEHa, XEeMOCHMHTE3a, MHUTO03a, Meno3a,
OIUIOZAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO PpPAa3BUTUS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, IUJI NPUHATHS NMPAKTUYECKUX PELIECHUH B IOBCEIHEBHOU
KU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbs U 370POBbSA
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPYKaroIen
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBpeMEHHOW  Ouosornn U OHMOTEXHOJOTHUH i1 PalMOHAJIBHOTO
IPUPOIOTIONH30BAHUS;

YMEHUE pellaTh JJIEMEHTApHbIE TIE€HETUYECKHE 3a/Jayd Ha MOHO- U
TUTHOpUHOE CKpEUIMBaHUE, CICIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMs AJIsl MpelcKa3aHusl HACJIEJOBAHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBIMOJHATH JIA0OpaTOpHbIE M MpakTUYecKue padoThl, cOOJ0IaTh
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W WHTEPIPETHUPOBATH WHGOOPMAIUIO
OMOJIOTHUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUA U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(OPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEJOBAaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOI €CTEeCTBEHHO-
HAy4YHOM KapTHHBI MHpPAa M HAYYHOIO MHUPOBO33PEHHS, O BKIIAJIe POCCUUCKHUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl pEeLICHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COAEpKAHHE OMOJIOTMUECKUX TEPMHUHOB M TMOHSITHIA:
BU/I, TIOMYJISANSI, TEHOMOH, SBOJIONNS, ABMKYIHUE CUITBI ((PaKTOPHI) IBOIOIUH,
PUCIOCOOJICHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, JKOJOTHYECKHE (aKTOPHI,



HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBHI, pPEAYLUEHTbl, LEeNu MUTaHUsi,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

yMEHUE Hu3arath OWOJOTHYECKHMEe Teopuu (PBOMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEpPHOCTHU
(3apoapieBoro cxonacrea K. M. baspa, uepenoBaHusi IJIaBHBIX HANpaBICHUN W
nyteit spomoruu A. H. CeepiioBa, yuenus o ouochepe B. . Bepnanckoro),
ONPEEATh TPAHULIBI KX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOAAMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHHUE U
OMMCAHUE KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHMI, OpPraHU3alMsl U MPOBEACHHE
OMOJIOTMYECKOTO  HOKCIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCUMOCTH MEXJy HCCIECIYEMbIMU BEIMUYUHAMH, OOBSICHEHHE IOJYyYEHHBIX
pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKUX
00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B M HJKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIIEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOIo OTOOpa, BHUJI000pa30BaHMUsI, MPUCIOCOOICHHOCTU
OpraHU3MOB, JEUCTBUSA 3KOJOTHYECKMX (PAKTOpPOB HA OpraHU3MbI, MEepeHoca
BEIIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOTEHHBIX M3MEHEHHH B
IKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOTEOXWMHUYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATH MOJIyYeHHbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTHUYECKUX
IIPOLIECCOB W SIBJICHWM, IJIS NPUHATHS NMPAKTUYECKUX PELIEHUH B IOBCEIHEBHOU
KU3HU C IeNplo obecriedyeHus 0€30MacHOCTH CBOETO 3I0POBbsi M 30POBbS
OKPY>KaIOIUX JIFOJIEH, COOJIIOICHHSI HOPM I'PaMOTHOTO MOBEACHUS B OKPYXKaroIen
IPUPOAHON cpefe, MOHUMaHWE HEOOXOJMMOCTH UCIOJIb30BaHUSL JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH /JIsl PAllMOHAIBHOTO MPUPOIOTIONb30BAHMUS;

YMEHHE pelIaTh dJeMEHTapHble OMOJIOTMYeCKUe 3a7aud, COCTABIATH CXEMBI
NepeHoca BeIIeCTB U SHEPTUH B dKocHcTeMax (LIeNu MUTaHus);

YMEHUE BBIMOJHATH JIA0OpaTOpHbIE M MpakTUYecKue paboThl, cOOJ0IaTh
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh W HHTEPNPETHUPOBATH HHOOPMALIUIO
OMOJIOTHUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO T[ICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpECTBAa MacCOBOM MHGOpPMAIIK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  IJ00aJbHbIE  JKOJOTMYECKHE  IPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3HUIIUIO;

YMEHHE CO3/laBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ast OMONIOTHIECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN armapaT OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBanue pa3aeoB U TeM nudpoBLIe
Ne i/ P Kontpoabnbie  IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmorexa [IOK
1 b 2 .
HOJIOTIA fak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB U CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmmoreka [JOK
4 IKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE 1 MTHANBUYaJIbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubmuorexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
Bbu6nmmoreka [JOK
8 Pesepsroe Bpews ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4



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

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TeM udpoBLIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
bu6mmoreka [IOK
! IBoMIOLKOHHAS GHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubanorexa HOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 Oprauusmel ¥ OK aromas cpena 5 1 bubmorexa LIOK
p Py Karotl peA https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 2.5
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /ITox
pen. [laceunuka B.B., Akunonepnoe obmiectBo «M3narensctBo «IIpocBemienue
* buonorwus, 11 knacc/ Iaceunnk B.B., Kamenckuit A.A., Pyomos A.M. u apyrue
/Tlon pen. Ilaceunnka B.B., Akinoneprnoe obmectBo «M31aTenbeTBO

((HpOCBCHlCHI/IC»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Meroanueckoe nocodue/Ilaceunnk B.B., AkiimonepHoe o0IeCTBO H31aTEIHCTBO

"IIpocBemienue"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

1. «Enunas xomnexuus Ludposeix O6paszoBarensHbix Pecypcosy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnekTpoHHBIN yueOHUK «buonorus.

4. http://bio-ximik.narod.ru/bio/bio.htm - cTpoenue kieTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumus

6. http://evolution2.narod.ru/index.htm - sBosrOIIMS

7. http://nrc.edu.ru/est/r4/ - Guonornueckas KapTuHa MHpa



8. http://planete-zemlya.ru/ - Ilnanera 3ems
9. http://ecologysite.narod.ru/index.html - s3xonorus

10. http://bio-nica.narod.ru/index.html - 6ronnka
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