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INOACHUTEJIbBHASA 3AIIMCKA

[Ipu pa3paboTke TporpamMmbl MO OHOJIOTHMH TEOPETHYECKYIO OCHOBY IS
ompeeNieHUs] TOAX00B K (OPMHPOBAHUIO COJACPKAHUS YUEeOHOTO TIpenMeTa
«buosorus» coctaBWIM: KOHIENTyalbHbie TmonoxkeHus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1I€JIeil, CcoJepkKaHusl, pe3ylbTaToB OOy4YEeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MTOJIOKEHUS 00 OOITUX MENISIX U
MPUHITUIIAX, XapaKTePU3YIOIMUX COBPEMEHHOE COCTOSSHHE CHCTEMBI CPEIHETro
obOmero o6OpasoBanuss B Poccuiickoit ®enepanuu, a TakXKe TMOJOXKEHUS O
crienrdurke OUOJIOTUH, €€ 3HAYCHUH B MMO3HAHUU KUBOW MPUPOJIBI U 00ECIIEUECHUHN
CYILIECTBOBAHMS 4YesioBeuecKoro oobmiecTBa. COINIaCHO Ha3BaHHBIM MOJIOKEHUSIM,
oTpe/ieJIeHbl OCHOBHBIE (DYHKITUU MPOTPaMMBI IO OMOTIOTHU U €€ CTPYKTYpa.

[IporpaMmMa mo Ouosoruu Aa€T MpencTaBIeHHE O IeNnax, 00 oOmen
CTpaTerud OOy4YeHHMs, BOCHUTAHUS M Pa3BUTHS OOYYAIOLIUMXCS CpEICTBAMU
yueOHoro mnpeamera «buosorus», omnpeaenser o0s3aTellbHOE MPEAMETHOE
colepaHue, €ro CTPYKTypy, paclpeielieHue TO0 paszjieliaM ¢ TeMaMm,
PEKOMEHIyEMYIO TTOCJIeI0BATEILHOCTh M3YUEHUSI YIEOHOTr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTUKH 00pa30BaTEIHLHOTO
npoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcs.

B nporpaMmme mno OuONOrMM TakKe YYMUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydeHuss B (HOPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4EOHO-ITO3HABATEIBHON
NEeATeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIMXCS TI0 OCBOCHHIO COJICPKAHUS
OMOJIOTHYECKOT0 00pa3oBaHUsI.

B nporpamme no 6uonorum (10—11 kmaccel, 0a30BbIil ypOBEHB) pean30BaH
NPUHITUI TPEEMCTBEHHOCTH B HM3yYCHMHM OWOJIOTHM, Ojarojmapsi 4eMy B HeW
IPOCMATPUBAETCS HAMPABICHHOCTh HA pa3BUTHE 3HAHWM, CBS3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  LEHHOCTHBIX
OpUEHTALIUN JTUYHOCTH, SKOJOTUYECKOI0 MBIIUICHHUS, PEICTABICHUNA O 3I0pPOBOM
o0Opase KU3HU U OEPEeKHBIM OTHOILIEHHWEM K OKpYXalolleld MPUPOIHON cpele.
[ToaTomy Hapsiny ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOpHil, a TakKe 3HAHHUM O
CTPOCHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYINTHOCTH OCHOBHBIX MPOTEKAIOITNX B
HUX TPOIECCOB B MPOrpaMMe MO OHWOJIOTHH YACICHO BHUMAHHUE MCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKU3HU JIJIS PEIICHUS MPUKIIAIHBIX 3a]1a4, B
TOM 4YHCJE: TPO(UIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI 4YeIOBEKa, MEINKO-
TEHETUYECKOTO KOHCYJIbTHPOBAHUSI, 000CHOBaHUS HKOJIOTUYECKU
1€JIECO00Pa3HOTO TOBEJCHHUSI B OKpYXKAlOled NPHUPOAHONW Cpeie, aHamu3a
BIIUSHUS XO3SHWCTBEHHOW JCATEIBPHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
HCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHHMS K MPUKIIATHON HAIIPABICHHOCTH
ydaeOHOro mpeamera «buosorus» mpoauKTOBaHO HEOOXOJIMMOCTBIO 00CCIIeUSHUS



YCIIOBUH IJIsl PEIICHUsT OJTHOW M3 aKTyalbHBIX 3aj]ad IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOopas TmpenanoyiaraetT (HOpMHpPOBaHWE y  OOyYaromuxcs
CIIOCOOHOCTH aIaliTUPOBATBCA K HM3MEHEHHSM JUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obOecneuuBaeT (OPMUPOBAHUE Yy OOYYAIOIIUXCS MPEACTaBICHUNU O
HAyYHOW KapTHUHE MHpa, paclupsieT U 00O0OIIaeT 3HaHUS O >KHBOW Ipupoje, eé
OTJIMYUTEIbHBIX TMpPHU3HAKAaX — YPOBHEBOW OpraHM3allMd M 3BOJIOLUHU, CO3HAET
YCIIOBUSI  JUJIs:  TO3HAHUS  3aKOHOB  JKMBOM  MpuUponbl, (GHOPMHPOBAHUS
(GYHKIIMOHATBLHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasza
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJIEC
Y YETIOBEKY.

Bonbiioe 3naueHne OMOIOTHS UMEET TaKkKe JIJIsl PeIIeHUs] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  obmero  o0pa3oBaHUA,  COLUATU3AINH
obyuaromuxcs. M3yuenue Ouonoruu obecrnieurBaeT yciaoBUs Il (OpMHUPOBAHUS
WHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX W  WH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPBI, CIIOCOOCTBYET HMHTETpallid OHMOJOTHYECKHX 3HAHUH C
IIPEJICTABICHUSIMH U3 JAPYTUX YICOHBIX TMPEIMETOB, B YaCTHOCTH, (PU3UKH, XHMHH
u reorpaduu. Ha3BaHHbIE MOJOKEHHUS O MpeIHAa3HAYCHUH Y4eOHOro IMpeamera
«buonorus» CcOCTaBUIM OCHOBY JUIS ONPEICICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €r0 COACpXNKAHMs, TMPEACTaBICHHOTO B TMPOTrpamMme TI0
Ouonoruu.

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 OOImIEH KyJIbTYpHI, OMNPEICNSIONINE aJeKBaTHOE IIOBEICHUE
YeJioBeKa B OKpPY)KAloIIed MPHUPOAHOI cpesie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HH M TIPAKTUYECKON AesTenbHOCcTH. Oco00€ MECTO B ITOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COJEPKaHMS, KOTOPbIE CIy)KAT OCHOBOH TSt ()OPMUPOBAHUS
MPEACTABJIEHUN 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
OTIUYUTETIFHBIX OCOOEHHOCTSAX JKUBOH MPUPOBI, O €€ YPOBHEBOW OpraHU3aIluu U
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BbIJICJICHBI CIIEAYIONINE COJepKaTeNnbHble TUHUU: «buonorus kak Hayka. MeTo/bl
Hay4yHOro mno3HaHus», «KieTka xak Ouonoruueckas cucrema», «OpraHu3Mm Kak



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

[enp m3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUEe  OOYyYaIoIUMUCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIHMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pA3HOTO paHra U MpHOOpEeTeHHuEe YMEHMI
UCIIOJIb30BaTh ATU 3HAHMS JII TPAMOTHBIX JACHCTBUM B OTHOIIEHHH OOBEKTOB
KUBOW NIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MPOOJIEM.

Joctmxenue 1ienu u3ydeHus: yueOnoro npeamera «buosorus» Ha 6azoBoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHHE OOYYaIOIIUMHUCS CHCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPUsX,
YUYECHUSX, 3AKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIyKAIIUX OCHOBOM
Uist (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,

dbopmupoBaHrUe y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUIEKTYyaJIbHbIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHajiu3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTMM HAy4YHbIX B3IVISIAOB, WJEH M TMOJAXOJOB K HM3YyYECHHIO >KMBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAHOBJIEHHE Yy oOOydyaromuxcsi oOmed KylbTyphl, (YHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYKAIOLIETO
MUpa JKMBOW MPUPOJbl HA OCHOBAaHMM 3HAHWW W OMNbITA, MOJYYECHHBIX IpU
U3y4YeHUU OMOJIOTHY;

dopMupoBaHue y OOYYAIOIIMUXCS YMEHHH WIUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATENbHOCTU YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

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

OCO3HaHUE IEHHOCTH OWOJOTMYECKUX 3HAHUM [JI1 TOBBIMICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

PUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHHM B TOBCEIHEBHOM KU3HU AJIS
OLICHKHU MOCJEACTBUN CBOEU JIESITEIPHOCTH 110 OTHOLICHUIO K OKPYXKAIOUIEN Cpee,
COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHHME M COOJIOJIEHHE MEp MPOPUIAKTHKU
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: 6MoJIoruy Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoauTCcs 68 vacos: B 10 kimacce — 34 gaca (1 gac B Henenmto), B 11 kiacce — 34
yaca (1 yac B HeJ1eJ10).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU ¢ OOIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponr Owmonmormu B (QopMuUpOBaHMM COBPEMEHHOW HAy4YHOW KApTUHBI MUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo1bl TO3HAHUSI KUBOM IPUPOABI (HAOIIOAEHUE, SIKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, KiaccuuKkalus, MOACIMPOBaHUE, CTaTHCTUYECKas 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. «lcmonmb3oBaHWE pa3IMYHBIX METOAOB MPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3aMs.

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

CpoiicTBa 6HMOCKCTEM M X pa3HOOOpas3ne. Y POBHHU OpPraHU3alUNd OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIM, MOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHUYECKHUH ), OMOChEPHBII.

JdemoHncTpanun:

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

Oo6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMn4yecKuii COCTAB U CTPOEHHE 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 ctpoeHue 0eIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
Hezamenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pPOBHU
CTPYKTYphI ~O€IKOBOW MOJIEKYJbl (TIEpBUYHAS, BTOpHUYHAs, TPETHYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHYECKHE CBoOilcTBa OenkoB. buonornyeckue
GyHKIIUU OCIKOB.



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

VYrneBompl:  MoOHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCUpubdo3a),
aucaxapuapl  (caxaposa, JakTo3a) MW mosmcaxapuiibl  (Kpaxmall, TJIMKOTEH,
HeJUI0I103a). buonornyeckue GyHKIIMKU YTIIIeBOIOB.

Jlunuael:  Tpurauuepuabl, QGocoaunuasl, crepounnsl. ['mapoduIbHO-
ruapodobHble  cBoicTBa. buonornueckue QyHkumu sunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEJIKOB U JTUMUA0B KaK HCTOYHUKOB SHEPTHUU.

Hyxkneunoseie xucmore: JIHK wn PHK. Hykmeornasr — wmoHOMEpHI
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. MeTOo1bl U3yUeHUS 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 TpoKapuoTHueckor kieTku. Kierounas ctenka Oakrepuii. CtpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IpUOHON 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: pPHUOOCOMBI, KJIETOUHBIM ILIEHTp, LEHTPHUOIH, PECHUUKH,
KIyTUKA. QyHKIIUM 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 Ta0nHIIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonbie kucnotsl. JJHK», «Ctpoenue Monexyibl



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

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHHME MJsi MPOBEACHUS
HAOIO/ICHUI, W3MEpPEHUil, HSKCIEPUMEHTOB, MHKpPOIpEnapaTbl 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 M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OIIMCaHUE».

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTa0ou3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JUCCUMUJIISIUSA (PHEPreTUYeCKii OOMEH) — JIB€ CTOpPOHBI €AMHOro IIpolecca
MeTrabonu3ma. Pojb 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
dbotocunTe3a. DPhekTUBHOCTL (HhOTOCHHTE3a. 3HAUEHHUE (POTOCUHTE3A JJIs 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 KIleTKe. PaciiemnieHue BelIecTB, BbIJIEIECHUE U
aKKyMyJIMPOBaHHE OHHEPruM B KJIETKE. OITambl HSHEPreTHYEcKOro oOMeHa.
['mukomus. bpoxkenne m ero Buabl. KucinopoaHoe OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OkucnuTenpHOe dhochopunupoBanue. D¢ DHEeKTUBHOCTH
HHEPreTUIECKOro OOMEeHa.

Peakuun wmatpuyHoro cuHTte3a. [enernueckas 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 ¢popmsbl xu3Hu — BUpychl. ctopus otkpeitus Bupycos (/. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnm pacTteHmii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BHY) — BozOyautens CIIM/la.



OOpatHast ~ TpaHCKpuWIlLMs, 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 IHK w Tpanckpunuumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojiesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokKeHMe M MHAUBUIYAJbHOE Pa3BUTHE OPTAaHU3MOB.

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

Henenue knetku — muto3. Craauu mutosza. IIpouecchl, npoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJTOTHYECKNI CMBICIT MUTO34.

[Tporpammupyemast rubesb KJIETKU — arnomnTos.

dopmbl pa3MHOKEHUSI OPraHU3MOB: OecIoyioe U 1mojoBoe. Buabl 6ecnonoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- K MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BETETATUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KJIOHHPOBAHHE
OpPraHu3MOB, €0 3HAYCHHE JJI CEJICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. Ilponeccel, mpoucxoAsiue Ha CTaausax Meno3a.
[loBenenne xpomocoM B Menosze. KpoccuHrosep. buonormuyeckuin cmbIicin U
3HaYCHUE MEHo3a.

["ameToreHes — mporecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHHE M PA3BUTHE TOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30ujl, SIMIEKIIETKa) — CIEePMaTOreHe3 U OBOIECHE3.
OcoOeHHOCTH CTpPOEHHUsl ANWLEKIETOK U CHepMaro3ouaoB. Omiog0TBOpEHHUE.
[TapTenorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHANIBHOE  pPa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KHBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe paszButue. TUIbI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TpsSMOe, 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.

JdemoncTpanun:

Tabmuipr u  cxembl: «DOpMBI Pa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOXKEHUE
pacteHuit», «Jlenenue xieTku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Kierounbiii nukm», «Pemmukanus JTHK», «Murtos»,
«Menosy», «Ilpsmoe u HenpsaMoe pazButue», «l'amMmeroreHes y MICKONUTAIOINX U
yenoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOTI, MHUKpONpenapaTsl «CniepmMaTo30u bl
MJICKOIIATAIOWIETOY, «SHIEKIIeTKa MIIEKONUTAIOIEro», «Kapnokunes B kieTkax
KOpEIIKa JIyKa», MAarHUTHAas MOJEJb-alIuIMKauus «/leieHue KIeTKn», MOJIEIb
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 TOJIOBHIX 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 TeHEeTUKH (THOPUI0IOTHYECKHH,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTuuecKuil). (OCHOBHBIE TI'€HETUYECKHE
NOHATHS. ['eHeTHnUeCcKas CHMBOJIMKA, UCIIOJIb3yEeMasi B CXeMaX CKPEIIMBaHU.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBICHHbIE ['. Menaenem.
MonorubpumaHoe CKpelmmBaHue. 3aKoH €IWHO-00pasusi THOPUIOB TEPBOTO
nokojeHusd. IlpaBuno gomMuHHpOBaHMS. 3aKOH pACIICIUICHHUS IPU3HAKOB.
['unoTe3a ynctoTel rameT. [1oJIHOE M HEMOJTHOE JTOMUHUPOBAHUE.

JuruOpugHoe  CKpelllMBaHWe. 3aKOH  HE3aBHUCUMOIO  HaclieOBaHUs
npu3HakoB.  lluToreHeTHdeckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upyouiee ckpenmpanue. Mcnoab30BaHne aHAIM3UPYIONIETO CKPEIIUBAHUS
JUTSI OTIpEIeNIeHUsI TEHOTHUIA OCOOH.

CueruieHHOe  HacienoBaHue Tpu3HakoB. PabGora T. Moprana 1o
CLEIUIEHHOMY HACJIEAOBaHUIO I'eHOB. HapyleHne cuemnieHus reHoB B pe3ybTare
KPOCCHUHTOBEpA.

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 ”3MEHYMBOCTHY: HEHACIIEICTBEHHAs U HACJIEICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MO (PUKALIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psia M BapuallMOHHAs! KpUBas.
Hopma peakumnu npusHaka. Koaud4ecTBEHHBIE M KaYECTBEHHBIE NPU3HAKUA U HX
HOpMa peakimu. CBoMCTBAa MOIU(PUKATTMOHHON H3MEHYHUBOCTH.

HacnencrBennasi, winM TEHOTHIHMYECKas, W3MEHYMBOCTb. KomMOMHAaTHBHAS
U3MEHYMBOCTh. Mei03 W TOJIOBOM TMpolecc — OCHOBa KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTallnoHHasi ”3MEHYMBOCTh. Knaccudukanus MyTaluii: reHHbIe,
XpOMOCOMHBIE, FTeHOMHBbIE. YacToTa U MPUYMHBI MyTallMid. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTMYECKUX PSAIOB B HacieacTBeHHoU n3menunBoctr H. Y. BaBunogsa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enernka yenoseka. Kapumorun denoBeka. OCHOBHBIE METOJbl T'€HETHKHU
YyeJIOBEKA: reHeaIornuecKrui, OJIM3HEIOBBIH, IUTOT€HETUYECKUH, OMOXUMHUYECKHIA,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIPEJEIICHHE TEHOTHUIIA:
IIOJJTHOTEHOMHOE CEKBEHUPOBAHNE, I'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[M1P-ananu3a. HacnenctBennble 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 TeHETUYECKUX 3a00JIeBaHUI YeJIOBEKA.

JdemoHcTpanuu:

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

Tabmumbr w  cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAaHWE ©  €T0
LIUTOTCHETUYECKAs] OCHOBa», «3aKOH pACIICIUICHUS M €r0 LUTOIE€HETUYeCKas
OCHOBa», «3aKOH  4YHUCTOTBl  ramer», «JluruOpupHoe  CKpelIMBaHUEY,
«luronornueckue  OCHOBbI ~ JUIMOPUIHOTO  CKpeluBaHus»,  «Meio3y,
«B3auMozencTBue  ajuIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapTbl pPacTEHUH,
KUBOTHBIX M YeEJOBEKa», «l'eHeThka moiyia», «3aKOHOMEPHOCTH HacCJEI0BAHMS,
CLUEIUICHHOTO C Tmojom», «Kapuotunsl dYenoBeka H KUBOTHBIX», «Buasl
U3MEHYMBOCTHY», «MoaudpukannoHHas HW3MEHUYUBOCTH», «HacnenoBanue pesyc-
dakTopar, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3BMEHYUBOCTD.

ObopynoBanue: MoJeIH-aNIUIMKANN  «MOHOTHOPUIHOE CKpPEIIUBAHUEY,
«Hemonnoe nomunupoBanue», «Jurubpumnoe ckpemmBanue», «llepexpécr



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

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabora Ne 5. «l3ydenue pe3ynbTaTOB MOHOTHOPUIHOTO 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(uisl Ha TOTOBBIX
MUKpPOIIpenapaTaxy.

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

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W MPOLECC. 3apOKJICHHUE CEJNEKIUH U JIOMECTUKAIIUS.
Yuenue H. W. BaBwimoBa 0 1eHTpax TPOUCXOXKIEHUS H MHOT00Opa3us
KyJIbTYPHBIX pacTeHul. LIeHTpbl MpoMCXOXKIEHUs] AOMAIIHUX *KUBOTHBIX. Copr,
nopoza, ITaMM.

CoBpeMeHHbIE METO/IbI CeeKIUU. MacCoBBIM U MHAMBUIYAJbHBIA OTOOPHI B
CEJeKUMHA pacTeHUd M KUBOTHbIX. OIEHKAa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras muHug. CKpemMBaHUE YHCTHIX JIMHUM.
['ereposuc, wnu rubpuanas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUAMHT.
Otnanéunas rtubpuau3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYYECHHE TOJMIUIOUOB. JIOCTMIKEHHSI CENEeKIMU pAaCTeHUH, MXUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTtexHosoruss kak orpacib NTpPoU3BOJCTBA. ['eHHas HMHKEHEepHs. ITarllbl
co3nanusi pexomOuHanTHOM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kierounbsie KyiabTypbl. MUKpOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KiioHupoBaHWe BBICOKOMPOAYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OpPTraHU3MOB.

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

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

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO00pa3ms
KYJBTYPHBIX pacTeHui», «llopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «Otnanéunas rudpuauzanus», «Padotel akagemuka M. ©. BanoBay,
«Ilomumnounus», «OO0beKTH OuoTexHonorun», «Kinerounsie KyabTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHuEe U NEPEHOC 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 |
YKUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHLUIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATEIbHBIA ~ yYaCTOK, B TEIUIMYHOE XO3SMCTBO, JIaOOPaTOPHIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

ITpennochlIku BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUHM. OBOJIIOLUOHHAA
Teopusi U €€ MecTo B OHMONOruu. BrusHue 3BOJIIOIMOHHON TEOpUM HAa pa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.

CupnerenbctBa 3BoitoLuu. IlaneoHTosorndyeckue: IMocCiIe€OBaTEIbHOCTD
NOSIBJIEHUS BHUJOB B HaAJCOHTOJIOIMYECKON JIETOMMCH, MEPEXOAHBbIE (POPMBI.
buoreorpaguyeckue: cxoacTso U paznuuue (payH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHUecKrue: CXOACTBA W pa3inuvs 5MOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
pYAMMEHTapHbIE 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
Pa3MHOXKEHHE IIPU OTPAHMUYEHHOCTU PECYPCOB, HEONPEIEIEHHAS U3MEHUYUBOCTD,
O0opb0a 3a CyIlecCTBOBaHKE, €CTECTBEHHBIN OTOOD).

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

Muxkpososrorus. [lomynsanusa Kak eIMHUIA BUAA U SBOJIIOLINU.

JBroxkynie cuibl ((akTopbl) SBONIOLUM BUAOB B IpHUpojae. MyTalMOHHBIHI
IpoLecC W KOMOMHATHBHAs W3MEHUYMBOCTb. llomynslMOHHBIE BOJHBI M 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 UANO-aAANTaLUK.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOIOTHIECKOE.

MaxkposBomtorusi.  Dopmbl  3BomonMu:  (QUIETHYECKAs, JUBEpreHTHas,
KOHBEPreHTHasl, napajenbHas. HeoOpaTuMocTh 3BOJIIOLUY.

[TpoucxoxaeHrne OT HecleUHaaIu3upoBaHHBIX 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.

Tabnuibl u cxembl: «Pa3zBuTre oprannyeckoro Mupa Ha 3emse», «3apoAbIlu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukcy, «Dopmbl  O0OpbObI 32
cyliecTBoBaHue», «EctecTBeHHBIM 0TOOpY», «MHOrooOpasmue COpTOB PACTEHUII,
«MHoroo6pa3ue  MoOpojJ  KUBOTHBIXY, «Ilomymsiunm»,  «MyTtanuoHHas
U3MEHUYHUBOCTBY, «Apomopdo3by, «Unuoamantamuuy, «OO0mas aereHepamus»,
«/IBmkymue cunsl dBomonum», «Kapra-cxema wapmpyra nytemectsus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucrnocobieHHOCTh OpPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI000PA3OBAHHE.

OO6opynoBaHue: KOJUJIEKIUS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIOAOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN Y
KHUBOTHBIX», MOJeNb «OCHOBHBIC HAMpaBICHHS 3BOJIIOLMN», 00bEMHAs MOJENb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

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

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

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

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

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE KU3HU HA 3emuie.

JloHaydHble TpPEACTABICHHUS O 3apOXKICHUM >KU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: aOuoreHe3 M NaHCHepMusa. XHUMHUYECKas
3BOJIIOLIUA. AOHOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON IBOMIOINH. HavanpHbIe 3Tansl
ouosiormdyeckor spooruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKH. [IepBble KIETKM M HX SBOJIOLUSL.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emie mo 3paMm u nepuoaam. Kartapxeil. Apxeickas u
npoTepo3oiickast dphl. Ilameosolickas 3pa u €€ TEpUOAbl: KEMOPHUMCKUM,
OPIAOBUKCKHUH, CUITYPUHUCKHM, JEBOHCKNAM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

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

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



XapakTepucTUKa KJIMMaTa U Te0JOTHYECKUX IMpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH U
KUBOTHBIX. [l0siBIIEHNE, pacliBET M BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

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

DBOJIIOLMA Y€JIOBEKAa. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
MPOUCXOKICHUHM 4YeloBeKa. Meronsl u3ydyeHuss aHTponoreHesa. CxoncrtBa u
pa3nuyus 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

HBuwxymme  cuibl  (pakTopel) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOmiecTBeHHbI 00pa3  JKU3HH,
W3TOTOBJICHUE OPYJIUI TPYZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIFOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensli, Yenosek mnpsamMoxomdammi, YenoBek Heanaepranbckui, UYenosek
pa3ymHblii. Haxonku wucKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHSA, 00JacTb
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO M0O3ra, 00pa3 KU3HU, OPY/IHUS.

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

JdemoncTpanuu:

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

Tabmuupel u cxembl: «Bo3nukHoBeHHne CoOJHEYHOM CHCTEMBI», «Pa3BuTHE
OpraHM4YecKkoro wmupa», «PacturenbHas KieTka», «KHBOTHas  KIETKay,
«IIpokapuoTnueckast kietka», «COBPEMEHHAs] CHCTEMA OPraHUYECKOTrO MHUPay,
«CpaBHEHHE AaHATOMHYECKHX 4YE€pT CTPOCHUS YEJOBEKa U YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa IAJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
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 IEepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPAaHHOCTH MCKOITAEMbIX KUBOTHBIX U PACTECHUI».

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

[TpakTrueckast padora Ne 1. «/3yueHnne nckomaemMbIx OCTaTKOB PacCTeHUN U
YKUBOTHBIX B KOJUIEKLIHAX).



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

Tema 3. Oprann3Mbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJaud U paszesbl 3KOJIOTHH. MeToIbl SKOIOTHYECKUX
UCCJIEIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

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

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

AOGuoTtnueckue (HakTophl: CBET, TEMIlepaTypa, BIaXHOCTh. DoTonepuoansm.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckue puTmsl.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIIUSI, XUIIHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koonepauus,
MyTyajlu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpaiiu3M. 3HaueHHEe OWOTHMYECKUX B3aUMOJEUCTBUM JIsi CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IOKa3aTENIH
MONYJISIUN: YHUCIEHHOCTh, IUIOTHOCTh, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpauus. J[MHaMuka YuCI€HHOCTH MOMYISUUNA U €€ PEryJIsIusl.

JdemoHncTpanuu:

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

Tabmumpl u cxemsl: kapTa «[Ipuponnsie 30ub1 3eman», «Cpeapl oOUTaHUA
opranu3zMoBy», «®Doronepuoguzm», «llomynsuunm», «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 (muiEeBble) YPOBHU OHKOCUCTEMBbI. [luieBbie LEeNMU U CETH.
OCHOBHBIE TIOKA3aTeNU SKOCHUCTEMbI: Ouomacca, NPOAYKIHUA. DKOJIOTHYECKUE
OUPAMUJIBL:  TPOAYKIMHM, YHCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHCTEM:
YCTOMYHBOCTD, CAMOpPETyYIIsLusl, pazButue. CyKieccus.

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

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

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

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

UenoseuecTBO B Onocdepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUS B Onocdepe.
['mo6anbHbIE IKOJIOTHIECKUE TIPOOTIEMBI.

CocyiiecTBoBaHMe IPUPOIbI u YeJIOBEUECTRA. Coxpanenue
Oropa3zHoo0pasusi Kak OCHOBa yCTOMUYMBOCTH 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.

Tabnuubl u cxemsl: «[lumesbie nenu», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemu muTanusy, «IKoJOTHUECKAsT TUPAMHUIAY,
«buocdepa u yenoBex», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWMHOTO  Jieca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JIECUCTBUS HA NOPUPOAY», «BaXHEWMIINE UCTOYHUKHU
3arpsi3HEHUs] BO3/yXa UM IPYHTOBBIX BOJ», «[louBa — BaxkHeHIIas cocTaBisiomas
ouocheps», «PakTopsl aerpaganuu nouBy», «IlapHukoBelil 3pdexT», «DakTopsl
paZvoaKkTUBHOTO 3arpsisHeHuss Ouocdepb», «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIM »dKpaH Ouochepsl»,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azota B IpUpOAE».

OobopynoBanue: Mojenb-anmanKanus «TUnuuHble 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 Poccuiickoii denepanuu, H300pa)KeHUs OXPaHSIEMBIX BHUJIOB
pacTeHUI U )KUBOTHBIX.



INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHI

Cornacio ®I'OC COO, ycraHaBIMBaKOTCS TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHMS  OOy4aloUMMHUCA MPOrpaMM  CpeIHEro oOmero oOpa3oBaHUs:
JUYHOCTHBIM, METANIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType NMYHOCTHBIX pPE3yIbTATOB OCBOEHUs Mpenmera «buomorus»
BBIICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YYaroUUMUCA POCCUUCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPEACNICHUI0, HaJu4he MOTHUBAIlMM K OOY4YeHHI0O  OHOJIOTHH,
IIEeJICHATIPABIICHHOE Pa3BUTHE BHYTPCHHHUX YOEKICHUNU JUYHOCTH HA OCHOBE
KITFOUEBBIX I[CHHOCTEM W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYArONIUXCS PYKOBOJCTBOBATHCS B CBOECH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMONOTHYECKOTO  O0pa3oBaHUs, HAJIMYUE DSKOJIOTHYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS IpeameTa «bHOJOTHs JOCTUTaloTCs B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPaAULMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HICTOPUYECKUMH U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, TMPUHATHIMUA B OOIIECTBE MpaBWJIAMU U HOPMaMU
MOBEJCHUSI U CIIOCOOCTBYIOT TPOIIECCAaM CaMOMO3HAHUSI, CAaMOBOCIUTAHUS U
CaMOpa3BUTHs, PAa3BUTHUS BHYTPEHHEW [MO3ULIUU JIMYHOCTH, NATPUOTU3MA,
YBaXKEHUS K 3aKOHY W IPABOIOPSAIKY, YEJTOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickont depepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHS yueOHoro mpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YyYarOIIMXCsl pyKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPCHHEW TMO3UIMEH JMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUCHTAIlWM, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE PEAM3alli OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;



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

TFOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENIBHOCTH IIPU CO3JaHUU
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
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOeXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMHU U
COLIMAJIBHBIM MTOJIOKEHUEM;

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

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKON JESATENBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(OpMHUPOBAHHOCTh poccuiickon Ipa)<1aHCKON UJEHTUYHOCTH,
NaTPUOTHU3MA, YBAXKEHHsS K CBOEMY HapoOJly, YyBCTBa OTBETCTBEHHOCTH IEPE]
Ponuuou, ropmoctu 3a cBOM Kpal, CBOO PoauHy, CBOM SA3BIK W KYJBTYpY,
IPOLUIOE U HACTOAILEE MHOIOHAIMOHAIILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIIECHUE K IPUPOJTHOMY HACJIEIUIO U MaMSITHUKaM IIPUPOJIBI,
JNOCTHXKEHHSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BuTHE OHOJOTHH, MOHUMAaHMS 3HAYEHHsS OHOJOTMM B TO3HAHHHM 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;

uaeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIIy’)KEHHIO M 3amure OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE AYXOBHBIX LIEHHOCTENW POCCUICKOT0O HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUUECKOTO MIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYalMI0 U INPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAYIIEro;

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

4) 3cTeTU4eCKOT0 BOCIIUTAHMSA:

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



MOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XEHHIO B Pa3HbIX BHUIaX HMCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ATrOMOTy YU :

NOHMMAaHUE U peaju3alus 300poBOro u 0Oe3omacHoro oOpa3a KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJ U HOPM,
cOamaHCUPOBAaHHBIA PEXKUM 3aHATHH U OTIBIXa, peryisipHas ¢uznyeckKas
aKTUBHOCTH), OEpPEkKHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOLIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37J0POBBIO;

NOHMMAHUE UEHHOCTH TPaBWJI HMHAUBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIIO/ICH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AKTHUBHOM JEATEIbHOCTH TEXHOJOTMYECKOM M COLMATIbHON
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, TUNIAHUPOBATH U CAMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIA BBIOOP Oyaymied npodeccu U peaTu30BbIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIaHbI;

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

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS S

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHMS;

MOBBILIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB W OLIGHKM MX BO3MOXHBIX TIOCIEACTBUN s
OKPYKarOIIEU CPELBI;

OCO3HaHUE TriI00aTbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTel ux
pELICHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpHOOpEeTaeMble MNpU H3YYCHHH OHUOIOrHU
3HAHUSI W YMEHUSA TMpU pEeHIeHUH NpoOJeM, CBA3aHHBIX C palUOHAIbHBIM
OPUPOAOIOIb30BaHUEM  (COONIOZEHME  TpaBWi  NOBEACHUS B MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsr);



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

HAJIMYUE PA3BUTOTO SKOJOTHYECKOTO MBILIUICHHUS, SKOJOTHYECKON KYIbTYPHI,
OTIbITa JESITEIbHOCTH HKOJIOTMYECKOM HaNpPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS MMU B IO3HABATEIbHON, KOMMYHHKAaTHMBHON M COLIMAJIBHOM
NPaKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOH JESITeIbHOCTH 3KOJIOTHUECKOM
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOILIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJore
KYJIBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHS MEXY JIOABMH U IMO3HAHUS MUPA;

NOHUMaHWE crenupuKd OHOJIOTUM KaK HayKd, OCO3HaHHsS €€ poiu B
(GopMHpPOBaHUN PALIMOHATBFHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUM IIEJIOCTHOTO
IpeACTaBiIeHUS 00 OKpY’XKalolleM MHUpe KaK O €IMHCTBE NPUPOIbI, YeJIOBEKa U
oOmiecTBa, B TO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXpPaHEHHUS MIPUPOJTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OHMOJIOTHM JJISi COBPEMEHHOW LMBUIM3ALINU:
oOecrieyeHHsi HOBOTO YPOBHS Pa3BUTHUS MEAMULUHBI, CO3/IaHUE MEPCHEKTHBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pelIaTh PECcypcHble  IpoOJIeMbl  Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJAa U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIEM U
ofOecrieueHHss  mepexoia K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOAHBIX PECYpcOoB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJOTMUECKUX 3HAHUW B LEJAX
NOBBIIICHUSI OOIIEW KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOW 4YacTH (YHKIHMOHAIBLHON IPaMOTHOCTU OOydaromuxcs, GopMupyemMoii
py U3y4eHUH OHOJIOTUY;

NOHUMaHHUE CYIIHOCTU METOJOB TO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHHsS MJI1 aHalu3a Hu
OOBSICHEHUS ABJICHUN OKPYXKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
yMeHHue JenaTh OOOCHOBaHHbBIE 3aKJIIOUYEHHS Ha OCHOBE HAy4yHBIX (PAaKTOB U
UMEIOIINXCS JAHHBIX C LIEbIO MOIYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OMOJOTMYECKUE 3HAHUS IS
peleHust mpoOsieM B PeabHBIX )KU3HEHHBIX CUTYAIIHSX;

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



I'OTOBHOCTD 141 CITOCOOHOCTh K HETIPCPLIBHOMY 06p8,30BaHI/IIO )41
caM006pa3013aH1/110, K aKTHBHOMY IIOJIYUCHHIO HOBBLIX 3HAHUH 110 OWOJIOTHHM B
COOTBCTCTBHH C ) KU3HCHHBIMU l'IOTpC6HOCTHMI/I.

METANIPEIMETHBIE PE3YJIBTATDBI

MeranpeameTHbIe pe3yJabTaThl OCBOCHUSI yueOHOro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOYyUYaIOMIMXCA
MEXIUCIUIUITMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHBIE MOHATUSA, OTPaXKAIOIINE
LEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa M CHEUUPUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MPOIiecC,
CUCTeMa, Hay4YHBIN (aKT, MPUHIUII, THUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIOBaHUE,  HAOIOJICHUE,  WM3MEpPEHHME, OKCIEePUMEHT W JAPYTrux),
yHUBEpCalbHble Yy4yeOHbIE JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

pETYJIATUBHBIE), o0ecreunBaroIIme dhopmupoBaHue (G YHKIIMOHATBEHOM
TPAaMOTHOCTH W  COIMAJBHOM KOMIIETEHIIMH OOYyYaroIMXCsA, CIOCOOHOCTD
O0y4JaroIIIXCs UCIIOJIh30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHWSI W YHUBEpPCAJIbHbIE y4eOHBIE JCHCTBHS B
II03HABATEJIbHOU U COLMAIIBHON IIPAKTHUKE.

MertanpenmMeTHble pe3yibTaThl OCBOEHHUS MPOTPaMMbl CPEIHEro OOIIero
o0pa30BaHUs TOJKHBI OTPAXKATh:

OBnanenue YHHMBepCaJIbHbIMH y4eOHBIMU NMO3HABaTeJIbHbIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYeCcKHUE TeHCTBHSA:

CaMOCTOSITENIbHO  (OpMynIHpOBaTH W aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMN MPUEMBI JOTUYECKOTO MBILIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUU, O00OIICHUS ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMH TTOHSATHSMH );

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

UCII0JIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl OOBbsICHEHUS (DAKTOB U SIBJICHUMN
YKUBOW MPUPOJIBI;

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

OPUMEHSATh  CXEMHO-MOJIEJIbHbIE  CpeACTBAa  JJIsl  MpEACTaBICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTax, a



TAaK)K€  NPOTUBOPEUMH  Pa3HOrO  poAa,  BBIABICHHBIX B Pas3IMYHBIX
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 NIOCIICACTBUN JEATENBHOCTH;

KOOPAMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBHMSX  PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIE0BATENBCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY IIOMCKY METOJIOB PELIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
pa3IUYHBIX METOJIOB ITO3HAHNUS;

UCIIOJIB30BaTh pPA3JIMYHBIE BUJBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAaHUS, €r0 HHTEpHIpeTalu, MpeoOpa3oBaHUI0 U NPUMEHEHUI0 B YYEOHBIX
CUTYalUsIX, B TOM YUCIIE [IPU CO3JaHUM YUEOHBIX U COLMAIbHBIX IPOEKTOB;

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

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

BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HAaXOAUTh apryMEHThI JJI1 J0Ka3aTeabCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBICE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBJISATh LIEJCHANPABICHHBI MOUCK IEpEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

YMETh IEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U IMPAKTUYECKYIO 00JaCTH
AKU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIC WJEH, NPEJIararb OPUTMHAIBHBIE TOIXOJbl U PELICHUS,
CTaBUTb NMPOOJIEMBI U 334U, I0IYCKAIOIINE albTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nHpopmanmeii:

OpPUEHTUPOBATHCS B PA3INYHBIX UCTOYHUKAX MHPOPMAIUU (TEKCTE y4eOHOTrO
nocoOusi, HAy4YHO-IOMYJSIPHOM nuTeparype, OHOJIOTUYECKUX CIOBapsiX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbBIX, B lHTepHeTe), aHanM3upoBaTh



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

(dbopMynHpoBaTh 3aPOCHl U MPUMEHSITH PA3IUYHbIE METOABI MPH MOUCKE U
orOope Ouosiornyeckoil nHdopmannuu, HeOOXOAUMOM ISl BBIIOJHEHUS! Y4eOHBIX
3ajad4;

nproOpeTaTs ONBIT HCIOJIb30BaHUSA HHPOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUi1, COBEPLICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHUCTEM;

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

UCTOJIb30BaTh HAYYHBIM SA3BIK B KayecTBe CpeACTBa Ipu paboTe ¢
Ouonoruueckor uH(poOpMalnuend: TNPUMEHATh XUMHYECKHE, (QHU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIbI, (hOpMyIbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCMONb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HArJISIHOCTH;

BIaJeTh  HAaBbIKAMHM  paclo3HaBaHWs W 3alIUTBl  WH(pOpPMAINH,
UHGOPMAIMOHHON 06€30MaCHOCTH JIUYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU AeHCTBUAMM:

1) oOmenme:

OCYILECTBIIATh KOMMYHHKAIIMH BO BCeX cepax KHU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM TUCKYCCHM MO CYIIECTBY OOCYXJaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMoin
3aJ]a4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3MIIMNA APYTUX YYaCTHUKOB
Jajiora Wi JUCKYCCUH);

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

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

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

2) coBMeCTHAS 1eATeJIbHOCTD:

IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HWHAMBHIYaJTbHON
paboThI IPH pelIeHUH OHUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PEIICHUHU YIeOHOH 3a1a4u;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OLIMX
MHTEPECOB U BOBMOXKHOCTEN KaKJI0TO WieHa KOJUIEKTUBA;



OpUHUMATh  I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIIATH IUIAH JEHCTBUM,
pacmpeienaTh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXJOTO YYAaCTHHKA KOMaHIbl B
o01IMi pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OLIEHHBATh HJIEU C TMO3ULHUU HOBU3HBI,
OPUTHHAJILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE 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 HA OCHOBE OHMOJIOTMYECKMX 3HAHUN II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOMX JIEUCTBHSIX M IMOCTYNKAaX MO OTHOILIEHUIO K >KHBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITENIbHO OCYHIECTBIIATh MO3HABATEIbHYIO AESITENbHOCTb, BBISABIATDH
poOIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHON
NEeATEIbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHUI;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

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

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIMPOKOH SPYIUIUH B
pa3HbIX 00JacCTSIX 3HAHWM, MOCTOSIHHO TMOBBIINIATH CBOM 00pa30BATENbHBIN U
KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPO.Ib:

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

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pedieKkcud KaKk  OCO3HaHUs
COBEpILAEMbIX JIEUCTBUI UM MBICIUTEIBHBIX IMPOILIECCOB, WX PE3YJbTATOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUU I OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOIO PELICHUS;

YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh 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;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C TIO3UIIAU JPYTOTO YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

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

[IpeameTHbIe pe3ynbTaThl OCBOCHHS y4yeOHOro 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 HAYYHOI'O MHUPOBO33PEHHS, O BKIIAJI€ POCCUUCKHUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH YeJIOBEKA JJISl PEIICHUs KU3HCHHBIX 337124,

YMEHUE PACKpPBIBATh COJEpX)aHUE OWOJIOTHYCCKUX TEPMUHOB W TOHSATHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3Mm (0OMEH BEIIECTB M IIpPEBpallleHHE
HHEPrUM), TOMEOCTa3 (CaMOperyJsius), YPOBHEBAsE OPraHU3aIUsl KUBBIX CHUCTEM,
CaMOBOCITPOU3BeICHUE (PETIPOTYKIIHS ), HACIEICTBEHHOCTh, U3MEHUNBOCTh, 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 1eHTpax MHOrooOpasusi u
MPOUCXOKJCHUS KyJIbTypHbIX pactennii H. V. BaBuioBa), onpeaensiTe IrpaHUIlbI
WX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBIICHWN, OpraHu3alus W TIpOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCICTyeMbIMH BEIIMUYMHAMU, OOBSICHEHHE IMOYYSCHHBIX



pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBIJIEIATh CYIIECTBEHHBIE MPU3HAKK BUPYCOB, KJIETOK MPOKApPHUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEILECTB U IMPEBpALICHUS dHEPIUU B KIETKe, (poTocuHTe3a,
IJIACTUYECKOTO W SHEpPreTMueckoro oOMEHa, XEeMOCHMHTEe3a, MHUTO3a, Meno3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO pAa3BUTUA OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, IUJIS NPUHATHS NMPAKTUYECKUX PELICHUHA B IOBCEAHEBHOU
KU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbs U 370POBbSA
OKPY>KaIOIIUX JIFOJIeH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPYXKarolen
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBpeMEHHOW  Ouosornn U OMOTEXHOJOTHUH  Jid  PalMOHAJIBHOTO
IPUPOIOTIONH30BAHUS;

YMEHUE pellaTh JJIEMEHTApHbIE TIE€HETUYECKHE 3a/Jayd Ha MOHO- U
TUTHOpUHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleI0BaHuEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMs AJIsl MpelcKa3aHusl HACJIEJOBAHUS MPU3HAKOB Y
OpPraHU3MOB;

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

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

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX MCTOYHHKOB, TPAMOTHO
UCIIOJIb30BATh MOHATUIHBIN armapaT OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydyeOHOro npeamera «buonorus» 6 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOIH €CTECTBEHHO-
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, TIOMYJISAINSI, TEHOMOH/I, SBOJIONHS, ABMKYIUE CUITBI ((PaKTOPHI) IBOIOIUH,
PUCIOCOOJICHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, JKOJOTHYECKHE (aKTOPbI,



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

yMEHUE Hu3arath OWOJOTHYECKHMEe Teopuu (PBOMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapieBoro cxonacrea K. M. baspa, yepenoBaHusi IJIaBHBIX HANpaBICHUN W
nyteit spomoruu A. H. CeeprioBa, yuenus o ouochepe B. . Bepnaackoro),
ONpeEsATh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

yYMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpPraHU3alMs U MPOBEACHHE
OMOJIOTMYECKOTO  HOKCIIEPUMEHTa,  BBIIBIDKEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCUMOCTH MEXJYy HCCIEIYEMbIMU BEIMYUHAMH, OOBSICHEHHE IOJYyYEHHBIX
pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU TOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKUX
00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOIYIIEHTOB, KOHCYMEHTOB, pPEAYLIEHTOB,
OMOreolleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BHUJI000pa30BaHUsI, MPUCIOCOOIECHHOCTU
OpPraHM3MOB, JIEHCTBUS SKOJOTMUYECKHX (DAKTOPOB HaA OpraHM3Mbl, IepeHoca
BEIIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOTEHHBIX M3MEHEHHH B
IKOCHCTEMAax CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB W OMOTCOXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATH MOJIyYeHHbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTHUYECKUX
IIPOLIECCOB U SIBJICHWM, IJI NPUHATHS NMPAKTUYECKUX PELIECHUH B IOBCEIHEBHOU
KU3HU C IeNplo obecriedyeHus 0€30MacHOCTH CBOETO 3I0POBbsi M 30POBbS
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPYKaroIen
IPUPOAHON cpefe, MOHUMaHWE HEOOXOJMMOCTH UCIOJIb30BaHUSL JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIsl PAllMOHAIIBHOTO PUPOIOTIOIb30BAHMS;

YMEHHE pelIaTh dJeMEHTapHble OMOJIOTMYeCKUe 3a7aud, COCTABIATH CXEMBI
NepeHoca BeIleCTB U SHEPTUH B dKOocHcTeMax (LeNu MUTaHus);

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

YMEHHE KPUTHUYECKH OLEHUBATh W HHTEPNPETHUPOBATH HHOOPMALIUIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKIIOYAIOIIYIO T[ICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpECTBAa MacCOBOM MHGOpPMAIIK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  rJ00aJbHbIE  SKOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHMUS,
000011ast OMONIOTHIECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN arnmapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne i/ P Kontpoabnbie  IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmorexa [IOK
1 b 2 .
HOTOTILT Kak Hayka 0 0.5 https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
2 XK 1
MBbBIE€ CUCTEMBI U UX OpraHU3aIHs 0 0 hitps/m.cdsoo.ru/ 7416292
. bubmuorexa [JOK
3 XUMHUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 0 1 hitps://m.cdsoo.ru/7f41c292
Bbu6nmmoreka [JOK
4 JKuzHenesaTeabHOCTh KIETKU 6 0 0 hitps://m.cdsoo.ru/7f41¢292
5 PazMHOXeHUE 1 MTHANBUYaJIbHOE PA3BUTHE 5 0 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 0 15 bubmuorexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 0 0 bu6mmoreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
Bbu6nmmoreka [JOK
8 P 1 0 0
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
bu6mmoreka [IOK
! IBOIOUHOHKAs OHOTOTHS ? 0 ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE )KU3HU HA 9 0 0.5 bubanorexa HOK
3emie ’ https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OpraHH3MBI i OKpYIKaIOwas cpeia > 0 ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo011iecTBa ¥ HKOJIOTHYECKUE CHCTEMBI 9 0 0 hitps://m.cdsoo.ru/Tf41ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC BpEMA 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
Kosaun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e¢632a
MeTo1bl TO3HAHUSA )KUBOW TPUPOIBI.
[TpakTrueckas padota Ne 1
2 «Mcnonp30BaHue pa3IMYHBIX 1 0 0.5 bubmorexa [OK
P ’ https://m.eds00.ru/863¢6122
METOJIOB MPU U3YUYECHUHU
OMOJIOTMYECKUX 00BEKTOBY
3 buosiornyeckue cuctemsl, MpoIECChl 1 0 0 bubmunoreka LIOK
1 X U3yYCHHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUH cOoCTaB KIIeTKH. Bona u | 0 0 bubmunoreka LIOK
MUHEPAIBHBIE COJIU https://m.edsoo.ru/863e674¢
bubmunoreka LIOK
b . 1
5 enku. CocTaB U CTPOCHHE OEIIKOB 0 0 hitps://m.odsoo.ru/86366b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 0 0.5 bubmmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.1ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJIU KaTajasbl)»
b K
7 VYrnesoasl. JInnuanl 1 0 0 nomorexa I10

https://m.eds00.ru/863¢6870



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

bubmunoreka LIOK

8 Hyxnensonsie kuerotst. AT® 0 https://m.edsoo.ru/863e6d5¢
9 Hcropust 1 METObI N3yUEHHUS 0 bubnmoreka [JOK
kiieTku. Knerounas teopust https://m.edso00.ru/863e6e88
10 Krnerka kak 1enoctHas xuas 0
cucremMa
CTpoeHme 3yKapuoOTHYECKOUN KIIETKH.
JlaGopaTopnas padora Ne 2
«M3yueHune cTpoeHns KIETOK bu6nuorexa [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOMpEnapaTax U ux
OTIMCAHUE»
bubmunoreka LIOK
12 OOMeH BelecTB WM MeTa00JIN3M 0 hitps-//m.cdsoo.rw/863¢766¢
bubmunoreka LIOK
13 PotocuiTes. XemocHHTe3 0 https://m.eds00.ru/863¢e7¢98
. bubmoreka [JOK
14 Dnepretiieckuii 00men 0 https://m.edsoo.ru/863e7aae
JKu3HeHHbIN IUKIT KIETKU. [lenenue
KJeTku. Muto3. JlabopaTopHas Bu6morexa LIOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 hitps://m.edsoo.rw/863¢7ded
KJIETKaX KOHYMKa KOPEITKa JTyKa Ha
TOTOBBIX MUKpOMpEnapaTax»
16 buocunres 6enka. Peaknus 0 bubmoreka [JOK
MAaTPUYHOT'O CUHTE3A https://m.eds00.1u/863e796¢
bubmunoreka LIOK
17 Tpancisus — nocuntes bena 0 https://m.edso0.ru/863e796¢
18 Hexknerounsie ¢popmbl )KU3HH — 0 Bu6muotexa [JOK



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

BUPYCHI

https://m.eds00.ru/863¢7540

but6mmoreka [IOK

19 DopMBbI pa3MHOKEHHSI OPTraHU3MOB 0 https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831¢e
bu6mmoreka [IOK

2 Meii

0 enos 0 https://m.edsoo.ru/863¢7f4a

OO6pa3oBaHue U Pa3BUTHE MMOJOBBIX
KJIeTOK. OII0g0TBOPEHHE.
JlaboparopHnas pabota Ne 4 bu6nuoreka [IOK

21 0.5
«M3ydyeHue cTpoeHus MOIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MUKpOTIpenaparax»

2 NunuBuyansHOE pa3BUTHE 0 bu6nuoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436

3 ['eneTnka — Hayka o 0 bubmmoreka [JOK
HACJICICTBEHHOCTH Y U3MEHYNBOCTH https://m.edsoo.ru/863¢8612
3aKOHOMEPHOCTH HACIEAOBaHUS

24 IpU3HAKOB. MOHOrHOpUIHOE 0 bubmorexa LIOK

p ’ pHA https://m.edsoo.ru/863e8878
CKpEITUBaHUE
UTHOPUIHOE CKpEIINBAHUE. 3aKOH
25 fezzamimilmro Hai.ﬂ[: OBaHHUS 0 bubmorexa HOK
A https://m.edsoo.ru/863e¢89a4
MIPU3HAKOB
CleIUIeHHOE HACIEIOBaHUE
npu3HakoB. JlaboparopHas pabota
Neo 5 «M3yuenue pe3ynbTaToB bu6nuoreka [IOK
26 0.5
MOHOTHOPUIHOTO U JUTHOPUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y IPO30(IIIbI HA
TOTOBBIX MUKpPOIIpEnapaTax»
27 I'enetuka noma. Hacienosanue 0 but6mmoreka [IOK



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

IMMPU3HAKOB, CICIUICHHLIX C IIOJIOM

https://m.eds00.ru/863e8c60

HN3menunBocth. HenacnencrseHHas
U3MEHUYUBOCTh. JlaboparopHas

73 pabota Ne 6. Uzyuenue | 0.5 bu6nuoreka [IOK
MOIU(DUKAITMOHHON U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psiia U
BApUAIMOHHOW KPUBOM»

HacnencTBenHast ”3BMEHYUBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bu6nuoreka [IOK
«AHanmu3 MyTanui y 1po30(uis Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpEnapaTax»

but6mmoreka [IOK

30 Peteriia wenosexa ! 0 https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600IIEHHE T10

31 teMme «HacnencTBeHHOCTH U 1 0
W3MEHYHBOCTH OPraHU3MOB)

bu6mmoreka [IOK

32 (Cenekiui Kax Hayka H mporece ! 0 https://m.edsoo.ru/863¢9214

3 MeTo/ bl U TOCTHKEHUS CENIEKIINU | 0 bubmuoteka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

14 broTrexHoI0rus Kak oTpacib 1 0 bubmmoreka [JOK
NPOU3BOACTBA https://m.edsoo0.ru/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



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

11 KIIACC

Kosaun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudposbie
n/n Tema ypoxa Bcero Konrpoanneie  Tpaxruieckue U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcebl
1 DBOJIIOLMS U METOJIbI €€ U3YUECHUS 1 0 0 ngﬂ;;fg;grou}; 63ea20e
) Hcrtopus pa3BuTHSs IPEACTABICHUI 1 0 0 bu6nuoreka [IOK
00 3BOJIIOLIUH https://m.eds00.1ru/863e9570
but6mmoreka [IOK
3 MuipoosomoLHs ! 0 0 https://m.edsoo.ru/863e9¢cle
[Tomynsimus Kak IeMeHTapHas
€IMHUIIAa BUJA U SBOJIOINH. Eufmorexa LIOK
4 JlaGoparopraz padora Ne 1 ! 0 0-5 https://m.edsogru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)
5 JIBrOKyIIMe CUitbl (3J1€eMEHTapHBIC 1 0 0 bu6nuoreka [IOK
(haKTOpHI) SBOTIOLNH https://m.edsoo.ru/863e9da4
. bubmoreka [JOK
6 EcrecTBenHnbIit 0TOOP U €r0 HOpMBI 1 0 0 hitps-//m.edsoo.rw/863¢9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 0 0.5 bu6nuoreka [IOK
pabora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepar»
2 Hamnpasnenus u nytu 1 0 0 bubnmoreka [JOK

MaKpO3BOJTOIHNN

https://m.edso00.ru/863e9cle



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

9 HeoOpatumocTs 3BoMIONNN 0

10 Ucrtopust xu3Hn HA 3emMiIe U METObI 0
e€ u3y4eHus

1 ['unoTte3sl MPOUCXOKIACHUS KUZHU 0 bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863eaSa6

12 PazButue xu3Hu Ha 3emMIie 1o 3pam u 0 bubmmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MHpA.

13 [TpakTuyeckas padora Ne | 0.5 bu6nuorexa [IOK
«M3ydyeHre UCKOIIaeMBIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUIEKIIHUSX »

14 CoBpeMeHHas cuctema 0 bu6nuoreka [IOK
OpraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJIOIMS YeTIOBEeKa (aHTPOIIOTEHE3) 0 https://m.edsoo.ru/863eac2c

16 JBroxymue cuitbl (paxTopsl) 0 bu6nuoreka [IOK
aHTPONOTEHE3a https://m.edsoo.ru/863ecad44

17 OCHOBHBIE CTaJIUU IBOJIOLUN 0
YelioBeKa

13 UYenoBeyeckue pacsl U MPUPOIHBIE 0 bu6nuoreka [IOK
aJanTaluuu YeJ0BeKa https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O6006111eHIE 10

19 Teme «BO3HMKHOBEHHE U pa3BUTHE 0
JKU3HU Ha 3eMiie»

20 DKOJIOTHSI KaK HayKa

21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubmunoreka LIOK



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

(baxTopsl

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

AbGuoTtnveckue (HakTopshl.
Jlaboparopnas pabota Ne 3.
«Mopdomnoruueckue 0COOCHHOCTH

. bubmoreka [IOK
22 pacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnugnue cBeta Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa
Bbubmunoreka LIOK
23 Bromieciue paxTopet 0 https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU
nonynsiuu. [Ipaktuueckas padora
24 Ne 2 «IToncuéT IIoTHOCTU 0.5
MOMYJISILIUM pa3HbIX BUJOB
pacTeHui»
’5 Coo0riecTBa OpraHu3MOB — 0 bubnmoreka [JOK
OHMOIICHO3 https://m.edsoo.ru/863eb46a
2 DKOJIOTUYECKHNE CUCTEMBI 0 bubmuoreka [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKa3aTeNN IKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUBI. 0 buGnnorexa LIOK
B https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykieccust
28 [Ipupoanbie 3KOCHCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas 0 bubnmoreka [JOK
AKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 0 bu6nuoreka [IOK

o6uochepsl

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



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

32 YenoeuecTBo B Onochepe 3emin 1 0
3 CocyuiecTBOBaHHE TPUPOJIBI U 1 0 bu6nuoreka [IOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O0001ICHIE TEMBI
34 «Co0011ecTBa ¥ YKOJIOTTUECKHE 1 0
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOIT'PAMME



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




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorusa. O6mas ouonorus, 10 knacc/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O0uiectBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxrmmmonepHoe o01miecTBo «M3marenbetBo «lIpocBemenne»

* buonorus. O6mas 6uonorwus, 11 knacc/ CuBormazos B.U., Aradgonosa U.b.,
3axaposa E.T., OGmiecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «[IPODAY;
Axk1mmonepHoe obuectBo «M3marenserBo «lIpocBerienue»

* buosorus, 11 xknacc/ Kamenckuii A.A., Kacnepckas E.K., CuBornazos B.1.,
Axunonepnoe o6mectBo «M3narensctBo «IIpocsemenne
buonorus. "Bech mkonpHbIi Kypc B Tabiunax"/ coct. JI.B. Enkuna.-Munck:

Bbykmactep.Ky3pma.2022 .-6 u3n.-416 c.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
buonorus. Bech mkonbHBIN Kypc B Tabaumax/coct. JI.B.Enkuna.-MuHCK:

Bykmactep: Ky3pma.2022 - 6 uzn. 416 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

http://www.school-collection.edu.ru

http://www.fcior.edu.ru/.

http://ege.edu.ru

http://fipi.ru/



http://www.school.edu.ru
http://www.curator.ru

http://www.videoresursy.ru
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