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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJIOTMM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX TENSIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanuss B Poccuiickoit denepanuu, a Takke IMOJOKEHAS O
cneruduke Onosiornu, € 3HAYCHUH B TTO3HAHUU KHBOW MIPUPOLI M 0OCCIICUCHHUH
CYIIECTBOBAHMS UeJOBEUECKOro oOmiecTBa. COrIacHO HA3BaHHBIM MOJIOKEHUSM,
OTpe/IeIeHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeJcTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOoro nmnpeamera «buosorusi»y, omnpeaenser o0s3aTeNbHOE MPEAMETHOE
COZIEp’KaHHE, €ro CTPYKTYpYy, pacOpeiciieHue I0 pa3fenaM ©u  TeMaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKKA 00pa30BaTEIbLHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEN 00yYarommxcs.

B nmporpaMmme 10 OHOJIOTMM TakXe YYHUTBHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyuenuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIBHON
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYy4YarolUXCsi MO OCBOEHHUIO COAEp KaHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWH, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUN, CBSI3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, IPEJICTABICHUIN O 3I0POBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILIEHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydyeHHeM OOIIEOMOJOTHUYECKHX TEOPHUH, a TaKXkKe 3HaHWM O
CTPOCHHUU JKUBBIX CUCTEM PAa3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM ISl PEIICHHS TTPUKJIAAHBIX 3a/1a4, B
TOM 4YHCle: NPO(QUIAKTUKN HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[€JeCO00pa3HOro TMOBEICHUS B OKpY)KaroUled NpUPOJHOM cpele, aHaiu3a
BIIUSIHUS XO3SUCTBEHHOW JESITEIBHOCTH YEJIOBEKA HAa COCTOSIHHE TMPUPOIHBIX U
HCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKIIATHON HAMPABICHHOCTH
yaeOHoro mpenMera «buosorus» MpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus
YCIIOBUM TSI PEIICHUST OJTHOM M3 aKTyallbHBIX 3a/1ay IMKOJBHOTO OMOJOTUYECKOTO
oOpa3zoBaHus, KOTOpass mpeanosaraeT GOpPMHUPOBaHHE Y  OOYYAIOIIMXCS



CIIOCOOHOCTH aJanTHPOBAaThCS K HW3MEHEHUSM JIUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHE cpeaHero ooOiero o0pa3oBaHHS 3aHUMAET BaXKHOE
Mecto. OHa obecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAyYHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3alldd W HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKMBOM  MpUPOIbI, (OpPMHUPOBAHUSA
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
KU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, [IEHHOCTHOTO OTHOIIECHUS K KUBOM MPHUPOJIE
U YEIJIOBEKY.

Bonbiroe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  obmero o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUICKTYabHbIX, KOMMYHHMKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET HMHTErpalui OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zaHHbIle TOJIOKEHHUS O MpEeAHA3HAYECHUU Y4eOHOro mpeaMera
«buonorus» cocraBUIM OCHOBY I ONPEICIICHUS MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHMIO €ro COJCpKaHUs, MPEACTaBICHHOT0 B Iporpamme IIo
OHMOJIOTHH.

Ot60p coxaepkanusi yueOHoOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBHH C
KOTOPBIM OOYyYaloluecs: MOJKHBI OCBOMTH 3HAHHS W YMEHUS, 3HAUMMBIC MIJIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUUYECKOW AesiTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT DJIEMEHTHI COJICPKAHUsI, KOTOPbIE CITYy>KaT OCHOBOM JIJIsi JOpMUPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yMaHM3AIluU
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHUE COJEpXKaHUS Y4YEeOHOro MmaTepuaia B Mporpamme IIo
OMOJIOTMHM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOTO 3HAUYEHUS 3HAHUH 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOW OpraHu3aIiiu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmera «bromorus»
BBIJICJICHBI CIIEIYIOIIUE COJepKaTeNbHble TMHUU: «buonorus kak Hayka. Metozsl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHu4ecKOro MHpay,
«IBOIOIUS KUBON NPUPOJB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[enps wm3ydyenuss ydyeOHOro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOYy4YalONIMMHUCS 3HAHUSIMU O  CTPYKTYPHO-(DYHKITMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra H TNPUOOPETCHHE YMEHHM
WCIIOJI30BaTh ATH 3HAHWS I TPAMOTHBIX JIEUCTBHI B OTHOIIEHWU OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.



Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CICAYIOMNX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBUIIaxX, CIyKallluX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3allMH, BBIIAIOMIMXCA OTKPBITUAX M COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaIOIIMUXCS TO3HABATENbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHaln3a JAaHHBIX O MyTAX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3aLUY;

CTAaHOBJICHHE Yy oOOydarommxcs oOmeil KyJbTypbl, (YHKIHOHAJIBLHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
U3y4E€HUU OMOJIOTHH;

¢opMupoBaHue y OOydYalOIIMXCS YMEHHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSATEIBbHOCTH YeNIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOTHif;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM JKHBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHHUS K HEW, COOTIOICHUS ITUYECKUX
HOPM IPU IPOBEICHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIBTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH AESITENIbHOCTH 110 OTHOLLEHHUIO K OKPY’KaOIIeH cpene,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», mzydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s13aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOISALIUM B
cocTaB IpeaMeTHoU obnacTu «EcTrecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlist u3ydenusi OMoJaoruu Ha 6a30BOM YpOBHE CpPEIHEro o0I1ero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 4gaca (1 wac B Henemo), B 11 kiacce — 34
yaca (1 yac B He/1eI10).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Owonormu B (HOpPMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MEpeHHe, KiIacCHU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, J)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToJIbl TO3HAHUS YKUBOU MPUPOIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouosoruu. Otnuune
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEpHBIA.

JemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI W MHHEPaAIbHBIX BeleCcTB B KkieTke. lloanepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnmble M 3aMEHUMbIE AMUHOKUCJIOTHl. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJbl (TIepBUYHAS, BTOpPUYHAs, TpETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWcCTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.

depmeHTHl — Ouosiormdyeckue kartanuzatopel. CrtpoeHue (epmenTa:
aKTUBHBIA TIEHTp, cyOcTpatHas crneuuduanocts. KodepmenTsl. ButamuHsbI.
OTmuust PepMEHTOB OT HEOPTAHMYECKUX KAaTaTH3aTOPOB.



YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapunpl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
1esuI003a). buonornyeckue GyHKIMM yTriIeBOIOB.

Jlunuael:  Tpurauuepuabl, Qocdonaunuasl, crepouasl. [mapoduasHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJE€BO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Gpynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenune u pyHKITHN.

[{utonorus — Hayka o kierke. Kiietounas teopus — mpuMep B3aUMOIEUCTBHUS
uzel u (akToB B HAYYHOM MO3HAHUHU. METOIbI U3yUYCHHS KIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOIIMe MNPU3HAKH KIETOK:
3aMKHyTas HapykHas memOpana, moiyiekyisl /IHK kak renetrmueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunsl KIETOK: »yKapuoTHyecKas U Mpokapuornyeckas. (OcoOeHHOCTH
CTpPOEHMsI MpoKapuoTHueckoil kierku. Knetounas crenka Oaxtepuil. CTpoeHue
DYKapUOTUYECKOM KIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
IrpUOHOM KIIETKHU.

I1oBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, ITIMKOKAIUKC, UX
¢ynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa 1 pyHkuuu. L{utonnazma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapat ['ombmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHIPHUH, ILIACTHJBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKHA. OyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynatopHsiid HeHTp KieTku. CTpoeHue sjpa: siaepHas 000JouKa,
KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. llnelinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankinn, K. M. bap.

[unarpammer:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupone», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOLEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTes 0enka», «CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kucnorsl. JJHK», «CtpoeHnue mMosexybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue saapa KIETKN», « Y TIeBOAb, «JIMnuas.

ObopynoBaHue: CBETOBOM MHMKpPOCKON, OOOpyAOBaHUE JJsi TPOBEACHUS
HAOIOICHUH, W3MEpPEHHUH, HKCIEPUMEHTOB, MUKpPOIpENnaparbl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaIbHBIX KIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



Jlabopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuiIa3bl UK KaTanasbl)».

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BEIIeCTB, WU METa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
TUCCUMUTISINSA (SHEPTETHUECKUT OOMEH) — JBE CTOPOHBI E€IMHOTO IIpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUd B TOHUMAHUU
MeTabonmn3ma.

Tuner oOMeHa BemecTB: aBTOTPoQHBINA U reTepoTpodHbIid. Pons dpepmenToB
B OOMEHE BEIIECTB M MPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBas U TeMHOBasg (a3pl (¢oTocuHTe3a. Peakuun
dbotocunteza. dpdexTuBHOCTL PoToCcMHTE3a. 3HAUCHHE (HOTOCUHTE3A IS KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpeqpl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHUI.

XeMOCHHTe3. XEeMOCUHTE3UPYIoNue OakTepuu. 3HAaUYCHUE XEMOCUHTE3a IS
YKU3HM Ha 3emie.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BelecTB, BBIJCICHHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIJIETKE. OTambl JSHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOOHOE OKHCIEHWE, WIH KIETOYHOE
JIBIXaHHE. OxkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuusblii cuHTe3 PHK. Tpancnsiuusa — GuocunTes
Oenka. Otambl TpaHcisiuuu. KoaupoBanue amuHOKuciIoT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTust Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS U SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOyaurens CIIM/a.
OOpatHast ~ TpaHCKpUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacrnpocTpaHeHUs] BUPYCHBIX 3a00JeBaHUH.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konpuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabnuiel 1 cxembl: «Tumnbl nutanusy, «Metadbonuzm», «MUTOXOHIPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyco», «bakrepunodarn», «Ctpoenune u xuzHeHHbld nukin Bupyca CIIN/]a,
oakreprodaray, «Pemmukarms JTHK.

O6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumniusy,
«buocuntes 6enkay, «CTpoeHne KIETK», Mojenb cTpykTypsl JJHK.



Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHblii MK, WM KU3HEHHBIM Lukin kietku. WHtepdaza u MUTO3.
[Ipoueccol, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JIMTION THBIN M TalUIOMJIHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHS W HWHIAWBHUAYAJbHOIO Pa3BUTHA
OpTaHU3MOB.

Henenue knetku — muto3. Ctaaum mutoza. lIpoueccel, npoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. BHOTOrMYEeCKu CMBIC MUTO3A.

[Iporpammupyemasi THOEb KJIETKH — arlonTo3.

®opMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U 1oJioBoe. Buael Oecrionoro
Pa3MHOXKEHUS: JI€JICHHE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKeHUE. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPraHMW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3MHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. Ilpouecchl, MPOUCXOIAIINE HA CTaAUsAX MeHo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3HAYEHHUE MEHO03a.

["ameTorenes — mporecc 0OOpa3oBaHUsI TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie >keae3bl: CEMEHHUKM U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30oujl, SHUIEKIIETKA) — CIepMAaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M crepMaTo30ouaoB. OmIogoTBOpPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyssinus, opradoreHne3. IloctamOpuoHanbHOe pa3BUTHE. TUIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsMoe (IMYMHOYHOE). BriusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOICTBa.

Poct u pazButue pacreHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTA/INM PA3BUTHSI.

JlemoncTpanum:

Tabmuubr u cxembl: «DOpPMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBOiTHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenmenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsiii mukn», «Permmukamus JTHK», «Mutos»,
«Menos», «IIpsamoe u HenmpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOMUTAIOIINX U
4enoBeka», «OCHOBHBIE CTAIUA OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHKPOIPENapaThl «CriepMaTo30u1bl
MJICKOITUTAIOLIETOY, «SHIEeKIIeTKa MIEeKonuTaromero», «Kapuokunes B kinerkax
KOpelIKa JIyKa», MarHuTHas MoJieNib-anmuinkanus «J/lejgeHue KIEeTKu», MOJelb
JIHK, Mmonenp meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



Jlabopatopuas pabora Ne 3. «HabGmomeHnne MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOECHHS IIOJOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpPENaparaxp».

Tema 6. HaciieicTBEHHOCTH M1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmert u 3a1aun reHETUKU. MIcTOpus pa3BUTHs T€HETUKUA. POJIb IMTOJIOTHH
U ASMOPHOJIOTUH B CTAHOBJICHHMU TEHETHUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHIO0IOTHYCCKUH,
UTOTCHETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHUE
noHsATHsA. [ eHeTnYecKasi CHMBOJIMKA, CMOJIb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJeOBaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. Menpaenem.
MoHorubpuiHOoe CKpelllMBaHuE. 3aKOH €AMHO-00pa3usi TUOPUAOB IEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoThl ramet. [10JHOE U HEMOJTHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCHUMOTO  HAaCIICIOBAaHMS
npu3HakoB.  lluToreHeTMdecKkWe  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBaHUS.
AHanu3upymolee ckpernuBanue. Fcrnoap30BaHne aHATUM3UPYIOIIETO CKPEITMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. PabGora T. Moprana 1o
CLUETUJICHHOMY HAacCJIEIOBaHHUIO T€HOB. HapyllleHue CuerieHus TeHOB B PE3YJIbTATe
KPOCCHUHTOBEpA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. | eHeTHYeCKue KapThl.

['enetnka mosa. XpoOMOCOMHOE ONpeAeseHUE moyia. AyTOCOMBI U MOJIOBBIE
XpoMocOMBI. ['oMoramMeTrHeie W rereporaMeTHble oOpraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbI N3BMEHUMBOCTHU: HEHACJIEACTBCHHAS M HACJICCTBCHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOU(DUKAIIMOHHONW M3MEHUYMBOCTH. BapuanimoHHbIN s 1 BapuallMOHHAS KpUBas.
Hopma peaknuu npusHaka. KonmyecTBEHHbIE M KAYECTBEHHBIE NMPU3HAKU M UX
HopMa peakimu. CBolicTBa MOAU(MUKAITMOHHONW N3MEHYHNBOCTH.

HacnencrBenHas, Wid TEeHOTUIIMYECKas, HM3MEHUMBOCTh. KoMOMHaTHBHas
U3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTU. MyTarmoHHas n3MeHUYUBOCTh. Kimaccudukaimst MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYUHBI MyTaluil. MyTtareHHble (pakTophl.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoctu H. M. BaBuiiosa.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka uyenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKHU
YyeJIOBEKa: reHeaIOTHUYCCKUM, ONTM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJICKYJISIPHO-T€HETUUECKHA. CoBpemMmeHHOe ONPEECIICHUE TeHOTHIIA:
MOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBenuble 3a0ojeBaHUsS 4YEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HU C HACJEACTBCHHOM IPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HHU.
Comarnueckue H reHepathBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI



3I0POBOTO 00pa3a KU3HM, TUATHOCTHKH, TPOPIIAKTUKA U JICUCHHUS TCHETUYECKHIX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHMUE. 3HAYEHUE MEIUIIMHCKOM
IEHETHKHU B MPEAOTBPAILICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAHME U €TI0
[UTOT€HETUYECKAasT OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH YHCTOTHI  TameT», «JlurubpumHoe  CKpelMBaHHE,
«lluTonornyeckne  OCHOBBI  JTUTHOPUAHOTO  CKpenIMBaHus»,  «Meno3»,
«B3auMoznencTBue ajIeNbHBIX T'€HOB», «l'€eHeTHMYecKne KapThl pacTeHUH,
KUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymnim KpoBu», « MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: MojeNu-amIuKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe nmomuHupoBaHuey, «JurnbpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOI W MuKporpenapar «Jlpozodumna» (Hopma, MyTranuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I"opox moceBHOM.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yJabTaTOB MOHOTHOPHUIAHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Yy AP030(PHIIbl Ha TOTOBBIX MUKPOTMpEIapaTaxy.

JlaGoparopHas pabota Ne 6. «3yueHue MoaupuKarmOHHON U3MEHYHBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BApUALMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y apo30duiibl Ha TOTOBBIX
MHKpOIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOLECC. 3apOXKICHUE CEIIEKUUU U JOMECTHUKAIIUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOT00Opasus
KYJbTYpHBIX pacTeHuM. LIEeHTpbl NMPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
1opoAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MaccoBbI 1 MHAUBUAYAIbHBINA OTOOPHI B
CENEKIIMU pPACTEHUHW U KHUBOTHBIX. OILIEHKa JKCTEphepa. bIM3KOpOICTBEHHOE
cKkpemuBaHue — uWHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YUCTBIX JIUHUH.
['eTeposuc, wiu rudpuaHas cuia. HepoACTBEHHOE CKpEIIMBaHUE — ayTOPHUIMHT.
Otrnanénnas rubpummzanuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes wu
MOJIYyYCHUE TIOJNUIUIOUAOB. JIOCTHKEHUSA CEJIEKIMH PACTEHUH, >XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHonorust Kak OTpacib MNPOU3BOACTBA. ['€HHAsh WHMXKEHEpHUs. OTaIlbl
co3ganusi pexombmHantHoW JIHK w Ttpancrennsix opranusmoB. Krertounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.



KHOHHpOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX OpPTraHU3MOB.

DKOJIOTHYECKHE u ITUYECKUEC pOOJIEMBL. I'MO — F€HETUYECKH
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersl: H. 1. BaBuwios, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmunpel 1 cxembl: kapTa «LleHTpbl NpPOUCXOXKIAEHHS W MHOrooOpasus
KyJbTYPHBIX pacTeHui», «[lopoapl 1oMamHuX KMBOTHBIX», «CopTa KyJIbTYPHBIX
pactenui», «Otnanéanas rudpunuzamnusy, «Padoter akagemuka M. @. MiBanoBay,
«Ilomumnongus», «OOBEKTBI OHOTEXHOJOTHM», «KileTouHbIE KYyJIBTYpBl H
KJIOHUpOBaHHeE», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repOapuil «CenbCKOX035MCTBEHHBIE PACTEHUS .

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHKEHHS CEJIEKIMM PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJrOoHOHHASI OHOJIOTHS.

[IpennochUlkn BO3HUKHOBEHHUSI HBOJIOIUOHHOW TEOPHUHU. OBOJOLIMOHHAS
Teopust U €€ MecTO B OMOJIOrMHU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CeugerenscTBa 3BOMOLMU. [laneoHTONIOrMYECKHE: TMOCIEA0BATEIBHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETOMMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpHONOrMYecKre: CXOACTBA M pa3ivuus 53MOPHOHOB pa3HbIX BUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MMyTeH y Bcex
OpraHU3MOB.

OomonnonHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKylIMe CHJIbI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3sMHOXKEHUE MPHU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS] W3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3BooIMH (CTD) u €€ OCHOBHBIE TTOJIOKEHHUS.

MukposBosronus. [Tonmynsnus kak eIMHUIA BUIA U 3BOJIFOLUN.

JBrxymue cuibl ((pakTopbl) 3BOJIONKMKA BUAOB B Mpupojae. MyTaimoHHbBIN
IpolecC M KOMOMHATHBHas M3MEHYUBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeud
reHoB. M30J41ust 1 MUTpalus.



EctrectBennblii oTO0Op — HampaBistonmii  (aktop sBomonuH. DPopMmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMIONUU. [Ipumepsl
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMoph03bl U UIUO-aAaNTaAI|H.

Bun wu BumooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (POpPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IKOJIOTrHIeCKoe.

MakposBomorusi. PopMbl  ABOMIONUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpIreHTHas, napasuiesnbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxeHrne OT HeCleUUaTM3UpPOBaHHBIX MpeakoB. [Iporpeccupyromas
crenuann3anysa. AanTUBHAS paJnAaLysl.

JlemoHcTpanum:

[Toptpetst: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, ®. Mroiutep, A. H. CeBepuos.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiecTBoBanue», «EctecTBeHHBbI 0TOOP», «MHOrooOpasue COpToB PaCTCHUID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyrtamnronHas
U3MEHUYHUBOCTHY, «Apomopdo3b», «Unuoamantanum», «OOmas aereHepanus,
«/IBmKkymne cunbl 3BofoIuny», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnoco6IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOI0OB U CeMsiH, KosuieKusi «[Ipumepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABIEHUS IBOJIIOLUNY, 0O0BEMHAs MOJEIb
«CTpOo€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@DOpMbl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojenb ammmkauus «llepekpéct
XpOMOCOM», BJaxHble Tmpemnapatel «Pa3Butne HacekoMmoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTtanuu (OpMbI KPBLILEB U
OKpacKH TeJa).

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumnoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUecKas
HBOMIONUSI. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIECTB U3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TTOATBEPKACHUE XUMUYECKOM 3BOIIONMU. HavyanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
DopMHUPOBaHUE OCHOBHBIX TPy KUBBIX OPTaHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHLITYPUMCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30HcKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKUIA, MEJIOBOM.

KaliHo3oiickas »9pa ®W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOIIOTEHOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE J3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [T0siBIIEHNE, pacliBET U BBIMUPAHKE TPYIIT AKUBBIX OPTaHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uesroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojactBa u
pa3IMyKs YeJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOmiecTBEHHbI o00pa3  KU3HH,
W3TOTOBJICHUE OPYJIU TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. EIMHCTBO 4YemOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHeUHOH cucTeMbl», «Pa3Buthe
opraHuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJIETKay,
«IIpokapuoTtnueckast kieTka», «COBPEMEHHAsi CHCTEMA OPraHUYECKOr0 MHUPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKAa U UYEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJICOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BeUECKUE pachhy.

O6opynoBanue:  Mymsku  «I[lpoucxoxkaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHLA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebna), TeoXpoHoJioTHueckas Tabnuna, KoJuiekiusa «Dopmbl
COXPAHHOCTHU MUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



[TpakTrueckast padora Ne 1. «l3yuenne nckomaemMbIx OCTaTKOB PAaCTCHUN U
YKABOTHBIX B KOJJICKIIUSIX).

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

Tema 3. Opranusmsl M OKpYysKamoLas cpeaa.

DKoJOorus KaK HayKa. 3aJau U pa3feibl SKOJIOTUA. MeToAbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonorudeckue Qaktopel. Kiaccudukamuss sxomorndeckux (HaKkTOpPOB:
abnoTtnyeckue, OWMOTHYECKHUE M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornueckue puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHLUsI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepamus,
MyTyajlu3M, KOMMEHCAIU3M (KBApTHUPAHCTBO, HaXJICOHMYECTBO). AMEHCAIU3M,
HeUTpaiu3M. 3HaueHHEe OMOTHYECKUX B3aUMOJEHCTBUN [UJISI CYIIECTBOBAHUS
OpPTraHK3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE MOKa3aTean
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISILIUA U €€ Peryssus.

JlemoHncTpanum:

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

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranu3MoBy», «®dDoronepuoausm», «llonmynsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIUU HHDY30puu-Tyhenbkuy, «llumieBbie menm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN M3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padbota Ne 2. «Iloncy€T NIOTHOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buapl-momuHantel. CBs3M B
OHoIIEHO3E.

Dkonoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTeme W
ouoreoneHo3e. DOyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEIIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IMileBble 1€MW U CETH.



OCHOBHBIE TIOKa3aTENM SKOCHUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTb, CAaMOpEryJiLus, pazputue. Cykieccus.

[IpuponHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOWHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
onocheprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMoOchepb Kak
rI00anbHOM 3KOcHCTeMBl. J[MHaMUYeckoe paBHOBecME W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOT€OXMMHYECKUE IIUKIIBI 3JIEMEHTOB (yTiepo/a,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TTPOOTIEMBI.

CocyiecTBoBaHue IPUPOBI 17} 4eJIOBEYECTBA. CoxpaHeHue
Ounopa3zHo0Opa3us Kak OCHOBa ycToWYMBOCTU Ouochepsl. OCHOBA pallOHAIBHOTO
YOpaBJIEHUS NPUPOJHBIMU pECypcaMd U HUX UCIHOIb30BaHUE. JlOCTHXKEHUS
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepunanckuii.

Tabnuiel u cxembl: «llumesslie nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenn nuTanusy, «IKoJOTHUYECKasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jieca», «buomeno3d Bomoéma», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE ~ BO3JCWCTBHS Ha IpuUpody», «BaxHelmme UCTOYHUKHU
3arpsA3HEHUs] BO3AYyXa M TPYHTOBBIX BOoA», «llouBa — BayKHEWIIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexTy, «DaKkTOphI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouochepn»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJeib-anmuivKanus «TunuuHble OHOIIEHO3bD», TepOapuid
«PacTtutenbHble coob1IecTBaY, KoJuieKuuu «buoienos», «Bpenurenu BaxkHeUIInx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIMH pACTEeHUH W
JKUBOTHBIX, MPUHAJJICKAINE K Pa3HbIM JKOJIOTHYECKUM TPYIIIaM OJHOTO BHIA,
Kpacnas knura Poccuiickoit ®enepaunu, u300paxeHUsi OXpaHAEMbIX BHIOB
pAaCTEHUH U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBEI OCBOEHUA ITPOI'PAMMEI 11O
BbMOJIOI'NN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K pE3ysibTaTam
OCBOCHMSI  OOyYarOINIMMUCS [porpaMM  cpefaHero obmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAPEIMETHBIM U PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buonorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXKIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTHSA OHOJOTHUUECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCsl PYKOBOACTBOBATHCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHWE HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXCHUS K 3aKOHY W IPABOIOPSAKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie U
OKPY>KaIOIIEH Cpee.

JIngyHOCTHBIE pE3ynbTaThl OCBOSHUS ydeOHOro mpeamera «buomorusy
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYArOITUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPECHHEW TMO3UIIUEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKU 00YYaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W TPABONOPSJIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCJIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh POCCHUICKOU IPpaXXJaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IIEpE]
PonuHoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IMPUPOJHOMY HACIICIUIO U MaMSITHUKAM IPUPOIBI,
IOoCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHOJIOTUM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHHATHUS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAIIBHOTO BO3JCUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBJISITh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuueckoro BocnuraHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



NMOHMMAHUE W peaju3amus 3I0pOBOTO U 0Oe30macHoro oOpa3a >KU3HHU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHHWE MOCIEACTBUN M HENPHIATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTD K TPY/Y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

TOTOBHOCTh K AKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cdepaM MpodhecCHnoHaTIbHON NesSTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearnu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3KOJI0TrH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIlECTBOBAHUS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOH KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOXKHBIX MOCIEICTBUMA ISt
OKPYKaIOUIEN CPEIbI;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelIeHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWST W YMEHUS TPU PEIICHUH TMPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHUE  MpaBUI  TMOBEIEHUS B MIPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
PKOCHUCTEM, Orochepsl);

AKTUBHOE HEMNPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAKOUIEH
NPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJIEICTBUSI PEANPUHUMAEMBIX ACHCTBUN U PEeI0TBpallaTh UX;

HaJIM4KME PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOACTBOBATbCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIbBHOU
MPaKTHUKe, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOMN JIESITEIIbBHOCTH 3KOJIOTMYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMA:



c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOIO HA AMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIIIEHCTBOBAHUE SA3BIKOBOM M UYUTATEJIbCKOW KYJIBTYpPhl KaK CpeICTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMU U ITO3HAHUS MUPA;

NOHMMaHUE creunpuKy OMONOTMM KakK HayKH, OCO3HaHUs €€ pojlu B
(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
NPEACTABICHHUS] 00 OKpYXaloleM MHpPE KaK O €AUMHCTBE MPHUPOJIbI, YEJIOBEKA U
o0IiecTBa, B MO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICeHUH MpoOieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJiIi COBPEMEHHOW IMBHIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTHsSI MEAMIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECypCHblE  MPOOJEMBbI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAHJAPTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMUECKUX 3HAaHUM B LEJIIX
NOBBILIEHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMupyeMoil
IIPU U3y4YE€HUH OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, MUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKJIIOUEHHS] HAa OCHOBE HAy4yHbIX (DAKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TTOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus: npo6JyieM B peasbHBIX )KU3HEHHBIX CUTYalLINAX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENMPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHble pe3yibTaThl OCBOCHMSI yueOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i1  (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPIUs, SBJICHHE, MPOLECC,
CUCTeMa, Hay4yHbIM (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJIOBaHHE,  HAOJIO/eHWEe, U3MEpPEeHHe,  OSKCIEPUMEHT U  JIpYTHuXx),



YHUBCPCAJILHBIC y‘-Ie6HBIC I[eﬁCTBHH (HOSHaBaTeJIBHBIe, KOMMYHHWKAaTHBHBIC,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
ITPaMOTHOCTH ¥ COLMAJIbHOW KOMIICTCHIIMH OOYYaroIIMXCs, CIMOCOOHOCTh
00yJaronuxcs WCIIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKUE 3HAHUS W  YHUBEpPCAIbHbIC Yy4ueOHbIE JCHCTBHS B
MO3HABATEJIbHON U COIMAJIbHON MPaKTHKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBJanenue YHHUBEPCATbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMU
NefCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE e CTBUSI:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UPOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh TPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIIHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh UX XapaKTepHbIC NMPU3HAKH, YCTaHABIWBATh
CBSI3U C JIPYTUMH MOHITHUSMH ),

OTpEeNeNATh LEeIU JACATEILHOCTH, 3aJaBas IMapaMeTphl W KPUTEPUU HX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMH IIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS I 0OBSICHEHUS (PaKTOB M SIBIICHUM
YKABOW MPUPOJIBI;

CTPOUTH JIOTHYECKHE pPaCCYXKICHUS (MHIYKTUBHBIC, IEAyKTUBHEIC, IIO
aHAJIOTUH), BBIABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICIIbHBIC CpencTBa TUIS TIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3¢l M OTHONICHUH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a
TaKkKe  MPOTUBOPEUYUH  pa3sHOTO  poOJa, BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMBbI ¢ yU4éTOM aHajau3a WMEIOLIUXCS
MaTepUaJIbHBIX U HEMaTepUAIIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBBI B JICSITEIIHHOCTD, OLICHUBATh COOTBETCTBHUE PE3YyJIbTaTOB
IIEJISIM, OIICHUBATh PUCKH TIOCIICICTBUI AEATEILHOCTH,

KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbI€ MCCJIEI0OBATEIbLCKHE JeHCTBHS:

BJIAJICTh HABBIKAMH y4EOHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS PAKTHICCKUX 3a7a4, TPUMEHEHHUTO
Pa3JIMYHBIX METOIOB MO3HAHHMS;

WCIIOJIB30BaTh PA3IMYHBIE BUIBI JACSITEIBHOCTA IO TOJYyYEHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETalnH, MPeoOpa3oBaHUI0 W TNPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUH YI€OHBIX U COIUATBHBIX TIPOEKTOB;



(GbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHMs, HaXOAWTh apTryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh IEJICHAIIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE HJIEU, NpeUlaraTh OPUTMHAIbHBIE MOJAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIONMYJISIPHOM JUTEparype, OHOJOTHMYECKUX CJOBAapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIMIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3TMYHBIE METOJbI MPU MOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh ONBIT HCIHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKAaTHBHBIX
TEXHOJIOTHA, COBEPUIEHCTBOBAThH KYJBTYPy AaKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMYy  MpEICTABICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" IpyToe);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KAyecTBE CpeAcTBa Npu paboTe C
Ovonornyeckod HMHPOpMaLMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMYyJbl, abOO0peBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWs M 3alUThl  WH)OpManuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) o6menmne:



OCYILECTBISITh KOMMYHHUKAIIMU BO BCeX chepax KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (yMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIBHO BBIIIOJIHEHUS IIpeaJiaraeMoun
3a/1a4M, YYUTHIBATh UHTEPECHI U COTJACOBAHHOCTh MO3ULUNA APYTUX YYACTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOAMM OOIIEHHS M B3aUMOJEWUCTBUS, MOHUMATH
HAMEPEHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS NPU pelICHUH yueOHOU 3a1a4H;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX JEHCTBHI C y4éToM 0OLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

IPUHUMATh LEJIW COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIa/Ja M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHUBaTh MJIEU C TMO3ULIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaIUsSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PEeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEeM M HX
pEIIeHUs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBHUSIX M MOCTYIKaxX MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIbHYIO JE€ATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CHUTYaIIHsSIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JieN1aTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHHE;

OIICHUBATH MPHOOPETEHHBII OIBIT;

CIOCOOCTBOBATh (OPMHUPOBAHHMIO M TPOSBICHHIO IMHPOKON JPYIUIIMH B
pa3HbIX 00JacTAX 3HAHWH, MOCTOSHHO IIOBBIIIATH CBOW 0Opa30BaTE/IbHBIA M
KYJbTYPHBIN YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHUBBI B JIEATCIBHOCTD,
OILICHHBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJIaJCTh HAaBbIKAMHM  [IO3HABATECAbHOH  pedIieKCMH  KaK  OCO3HaHHUS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX IIPOIIECCOB, HX pE3YJIbTATOB U
OCHOBAHHUM, HCIIONB30BaTh NPUEMBI pedIeKCHU JUIS OICHKH CHTYyallld, BbIOOpa
BEPHOTO PEICHHUS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMECHHO NPUHMMATH PELICHHS 10 HX
CHIDKCHHMIO;

NPUHUMATh MOTHBBI M apryMEHTBI JPYTHX IPH aHaJIU3e pe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATh ceOsl, TOHUMAas CBOM HEJIOCTATKU M JOCTOWHCTRA,

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPHU aHaju3e pe3yJIbTaToB
TCSITETbHOCTH;

IPU3HABATh CBOE MPABO U IPABO IPYTUX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MTO3HMIIMK APYTOro YeI0BeEKa.

HNPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBOoeHHS mporpammbl COO mo Ouosoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue Iy yueOHoro npeamera «buomnorus
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
peo0pa30BaHUI0 3HAHWM, BUBI JCSITEILHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3MYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTyaIlUsX, CBA3AHHBIX ¢ Owuosorued. B mporpamme mpeameTHbie
PE3yNbTATHl IPEACTABIICHBI TIO TO1aM O0YUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
K1acce NOJIKHBI OTPaKaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIKM OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAy4YHOTO MHPOBO33PEHHMS, O BKJIAJE POCCHUUCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATH COJECpPXKAHUE OWOJOTMYECKUX TEPMUHOB WM TOHSITHUM:
KW3Hb, KIJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB M IIpEBpallcHHE
SHEPIuM), TOMEOCTa3 (CaMOPETyJISIIUs), YPOBHEBAsI OPTaHU3AIMS KUBBIX CUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMUECKHE Teopuu (KIJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MIPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. M. BaBuiioa), onpenensarb rpaHUIibl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEIACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBW)KCHHE  THUIIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXJy HCCIEIyEeMbIMH BEJIIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pPE3yJAbTATOB, UCIOJIL30BAHHBIX HAYYHBIX MOHATHUM, TEOPUN M 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJENIATh CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
HYKapHoT, OJHOKIECTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB W NPEBPALICHUs] SHEPTUU B KIeTKe, (POTOCUHTE3A,
IUIACTUYECKOTO M HHEPreTMYecKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUSA, WHIAUBHUIYAJIbHOIO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS JUIsI OOBSICHEHHS OMOJIOTHMYECKHX
IIPOLIECCOB U SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOAHON cpee, MOHUMaHUE HEOOXOAMMOCTH HCIOJIb30BaHUSL JOCTUKEHUN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNS;

YMEHHE pellaTh »BJEMEHTapHbIE T'E€HETUYECKHME 3aJaud Ha MOHO- U
TUTHOPUHOE CKpEeIIMBaHUEe, CIICTUICHHOE HAacleIOBaHWe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpPEIIUBAHUS JUIsl TIPeICcKa3aHusl HACJIEeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHHEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAHMsI, BKIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaThb COOCTBEHHbIC IHUCbMEHHBIE M YCTHBIE COOOILEHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOro mpeameta «buonorus» 6 11
Klacce JOJDKHBI OTPaXKaTh:



c(OpMUPOBAHHOCTH 3HAHUIA O MECTE U PO OMOJOTUH B CUCTEME HAy4YHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEeIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJEpkKAaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
BU/I, TIONYJISALNS, TeHOGOH, IBOJIOLMS, ABMKYIIUE CUIBI ((PaKTOPHI) IBOJIOIUH,
MPUCIIOCOOTICHHOCTh OPraHW3MOB, BHI000pAa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
DKOCUCTEMA, TMPOAYIEHTH, KOHCYMEHTBHI, PEAYIEHThI, IeNMd  MIUTaHUS,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBlI€HUN U
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIENISTh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yYMEHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOILIECCOB U SIBJICHUM, OpraHu3aius U MpOBEIACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIJABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]Iy MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pe3ynbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHUH, TEOPUM W 3aKOHOB, YMEHHUE
JieNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHOIIOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMIPOILIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOTHUECKHX (DAaKTOPOB Ha OPTraHU3MBI, MEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUH B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSICHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JI0AeH, COOI0IEHUS] HOPM IPAMOTHOTO TMOBEJCHUS B OKpY>KaroIen
IPUPOJTHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHXKEHUH
COBPEMEHHOW OMOJIOTHH JIJISl palliOHATEHOTO MPUPOIOIIOIB30BAHNUS;

YMEHHE PeIaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
NepeHoca BeIeCTB U SHEPTUH B dKOocHCcTeMax (LeNu MUTaHus);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINU, HAYUYHO-TIOMYJISIPHBIC



MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast 6MOJIOTMYECKYI0 UH(POPMAIIMIO U3 HECKOJIbKUX MCTOYHUKOB, FPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KommuectBo yacos

DNEeKTPOHHBIE
KonTpon
Nen/m  HaumeHoBaHHE pa3/ieiioB U TEM HPOTPAMMBI ITpakTHuec (uncpoBsie)
Bcero bHBIC
Kue paboTel = 00pa3oBaTeNbHbBIE
paboThI
pecypchl
bubmuorexa [JOK
1 bronori kax Hayka 2 05 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
2 JKuBbIC cHCTEMBI U UX OpPTaHHU3aIUs 1 0.5 httos://m.edsoo.ru/7fA1c292
. bubmuorexa [JOK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 0.5 1 httos://m.edsoo.ru/7fA1c292
bubmuorexa [JOK
4 Ku3HenesaTenbHOCTh KICTKH 6 0.5 httos://m.edsoo.ru/7fA1c292
5 Pa3MHOXEHUE U MHIUBUIYAIIbHOE Pa3BUTHE 5 05 1 bubnmnoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
6 HacnenctBeHHOCTh M N3MEHUYMBOCTH OPTaHU3MOB 8 0.5 1.5 https://m.edsoo.ru/7fA1c292
bu6mmoreka [JOK
7 Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
P 1 :
8 C3CPBHOC BpEM 05 https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 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 KJIACC

KonmgectBo yacoB
Hpaxr ONEKTPOHHBIE
Ne mi/m HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl B KoHTponbHbIE Haeck (g poBeIe)
eero paboThI © o0pa3oBaTe/ibHbIC
pabor
pecypchl
BI
bubnunoreka LIOK
1 BOIIOUHOHHAA BHOTOTHA o 1 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
2 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 3eMIIe 9 1 0.5 https://m.edsoo.ru/7fALecTA
bubnuoreka [{OK
3 Opranu3MEl H OKpyAkaiolas cpea > 05 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01iecTBa v YKOJIOTHUECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2 .
> C3CPBHOC BpeM 05 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 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

MNOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KomngecTBo yacos

Jara
Ne Konrposs = IIpakTuy
Tema ypoka uzyue = DIEKTPOHHBIE HU(PPOBBIC
n/n Beero  Hble €CKHe
HUS o0pazoBaTeNIbHBIE PECYPChI
paboThI paboThI
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTozb! TO3HAHUS )KUBOW IPUPOIBI.

5 [IpaxTuueckast padora Ne 1 «cronb3oBanue 1 05 bubnuoreka [IOK
Pa3JIMYHBIX METOAOB IIPU U3yYEHUU ' https://m.eds00.ru/863e6122
OMOJIOrNYeCKNX 0OBEKTOB

3 Bbuonorudeckue cuctemsl, MPOLECCHl U UX 1 05 bubnuoreka [IOK
M3ydCHUE ' https://m.eds00.ru/863e6564

4 XuMHUeCcKu# cocTaB KiIeTKu. Boga u 1 bubnuorexa [JOK
MUHEPAIBHBIE COJIA https://m.edso00.ru/863e674e

bu6mmorexa [IOK
b . 1

> eaicH. COCTAB it CTPOCHHE GenkoB https://m.eds00.ru/863e6b72
DepMeHTHI — OHOJIOTUYECKHE KaTaIN3aTOPBI.

JlabopaTtopHnas padota Ne 1 «3yuenue bubnuoteka [JOK

6 . 1 0.5
KaTaJIMTUYECKOM aKTUBHOCTH (pepMEHTOB (Ha https://m.eds00.ru/863e6b72
pUMepe aMMJIa3bl WK KaTala3bl)»

bu6mmorexa [IOK

7 I 1
YrieBofst. Jutma https://m.eds00.ru/863e6870

bu6mmorexa [IOK

8 H .ATD 1

YIICHHOBBIE KHCHOTH https://m.eds00.ru/863e6d5c

9 Hcropus n MeTOABI N3Y4EHUS KIIETKH. 1 bubnuorexa [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Knerounas teopus

https://m.edso0o.ru/863e6e88

10 KiteTka xak neigocTHas XuBas CUCTEMa 0.5
CrtpoeHue 3yKapuoTUYECKOM KIETKH.
JlaGopaTtopnas pabota Ne 2 «M3yueHue cTpoeHHs bubnmoreka [JOK
11 KJIETOK PacCTeHUH, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 10T MUKPOCKOIIOM Ha TOTOBBIX https://m.edsoo.ru/863e716c¢
MHUKpOIIpenaparax u ux OluCaHue)
bu6mmoreka [IOK
12 Obmen BemecTs i MeTaboH3M https://m.edso00.ru/863e766¢
bubmuorexa [JOK
13 o . X
OTOCHHTES. ACMOCHHTES https://m.eds00.ru/863e7c98
bubmuorexa [JOK
14 i
Juepremieckuii 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIeTKU. JleleHne KIeTKH.
15 Muros. JlabopaTopuas padota Ne 3 05 bubnnoreka [JOK
«HaOmonenre MUTO3a B KJIETKaX KOHYMKA ' https://m.edso0.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX MHKPOITpErapaTaxj
bu6nmoreka [JOK
1 b .P
6 nocHHTE3 Oenka. Peakius MaTpuaHOTro CUHTE3a https://m.edsoo.ru/863e 796
bu6nmoreka [JOK
17 T — .
pascII — OHoCHHTES OenKa 05 https://m.eds00.ru/863e796e
bu6mmorexa [IOK
1 H —
8 CIICTOUHEIC (OPMBI KH3HH — BUPYCEI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @®opMBbl pa3MHOKEHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubnmuorexa [JOK
2 M
0 cenos https://m.edsoo.ru/863e7f4a
21 OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK. 0.5 bubnnorexka [JOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OmnonorBopenue. JlabopaTopHas padora Ne 4
«/3yueHne CTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIpEnapaTax»»

https://m.edsoo.ru/863e81b6

22 NunuBunyansHoe pa3BUTHE OPTraHU3MOB 0.5 bubnnorexa LIOK
Y p P ' https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka 0 HacJlIeICTBEHHOCTH U bubnmoreka [JOK
M3MEHYHUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HacCJIeA0BaHUs IPU3HAKOB. bubmuorexa [JOK
Monoru0puaHoe CKpelBaHue https://m.eds00.ru/863e8878

o5 JurubpunHoe ckpenuBanue. 3aKoH bubnuorexa [JOK
HE3aBHCUMOI'0 HACJIeJI0BaHUs MPU3HAKOB https://m.edsoo.ru/863e89a4
CrerieHHOE HacJIeJJOBaHHUE TTPU3HAKOB.

JlabopaTtopHnas padota Ne 5 «3yuenue

26 €3yJIbTaTOB MOHOTHOPHIHOTO U JUTHOPHIHOTO 0.5 bubmorexa [JOK
pesy pr g pui ' https://m.eds00.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI Ha TOTOBBIX
MHKpOIIpenaparax»

97 I'enernka nona. HacnenoBanue npu3HaKoB, bu6mmorexa [IOK
CIICTIJICHHBIX C TTOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencreenHas
M3MEHYHBOCTh. JIJabopaTopHas padota Ne 6.

28 N3yuyenne Moau@uKamoHHON U3MEHYUBOCTH 0.5 bubmmorexa LIOK

¥ a & ’ ' https://m.edso0.ru/863e8efe
MOCTPOCHUE BAPHAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»
Hacnencreennas uamenunBocth. JlabopaTopHas

29 abota Ne 7. «AHaM3 MyTanui y 1po30(miisl Ha 0.5 bubmmorexa [JOK
p o . yAp ' https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpEapaTaxy

b K

30 I'eHeTrKa yeoBeka nommorexa [O

https://m.edso00.ru/863e8d78



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

PesepBHeIit ypok. O000IICHHE 110 TEME

31 «HacnencrBeHHOCTE U N3MEHYUBOCTH 1 0.5
OpPTaHU3MOBY
bubmuorexa [JOK
2 1
3 (Cenexupa Kax Hayka u mpouece https://m.eds00.ru/8639214
33 Metoabl ¥ JOCTHKEHUSI CEJIEKIIUU PACTEHHUM U 1 bubmuorexa [JOK
JKUBOTHBIX https://m.edso0.ru/863e9214
bu6mmoreka [IOK
4 b 1 :
3 HOTEXHOJIOTUS KaK OTpacib MPOU3BOJICTBA 0.5 https://m.edso0.ru/8639336
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3



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

11 KJIACC

Kosun4yecTBo yacos Hdart
a
Ne KonTtpo Mpakru DJIeKTpOHHbIe HU(pOBbIE
Tema ypoka H3y4
n/n Bcero  JbHBIe yeckue e oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI a
1 IBOJIIOLNSA U METOMEI €6 U3YUEHU 1 Bubmiorexa OK
H a yi https://m.edsoo.ru/863ea20e
2 Hcropus pa3zBuTHs IpeACTABICHUN 00 IBOIIOIAN 1 bubnnorexa [JOK
pHAp et H https://m.edso0.ru/863e9570
bubmuoreka [IOK
M 1
3 HKPOIBOHOTHIA https://m.edso0.ru/863e9cle
[Tomynsmus Kak d7IeMEeHTapHAas €IUHUIA BUAA U
4 sposrornu. Jlaboparoprasa padora Ne 1 «CpaBHeHue 1 0.5 bubnnorexa [IOK
' patopHas p - p ' https://m.eds00.ru/863e99c6
BUJIOB 110 MOP(OJIOTHYECKOMY KPUTEPHUIOY
) JIBuKy1iue cuibl (371ieMeHTapHbIe (PaKTOPhI) IBOJIOLINUN 1 bubmmorexa LIOK
ym p p 1 https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 E 0 1
CTECTBEHHbIH OTOOp M €rO GOpME! https://m.edsoo0.ru/863e9ed0
Pe3ybTaThl 3BOTIOIUH: TIPUCITOCOOICHHOCTH
7 OpraHU3MOB U BUF000pa3oBanue. JlaboparopHas 1 05 bubmuoreka [JOK
pabota Ne 2 «Onucanue npucrnocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHu3Ma M €€ OTHOCHUTEILHOTO XapaKTepar»
8 Hampasienns u myTr MaxpOdBOJIOIAH 1 0 bubnmorexa LOK
p yr p H https://m.edsoo.ru/863e9cle
9 HeoOpaTuMoCTh 3BOJTIOIUN 1 1



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

10

Wcropus xu3Hu Ha 3emiie U METO/bl €€ U3yUEHUs

11 ['unoTe3bl MpOUCXOXKAEHUS KUZHU HA 3emile bubnnorexa LHOK
https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3eMJIe 110 3paM U IepuoiaM bubamorexa LIOK
https://m.edsoo.ru/863eat6be
OCHOBHBIE 3Tallbl HBOJIOLUHN PACTUTEIBLHOTO U
13 KUBOTHOTO Mupa. [IpakTrueckas padora Ne 1 05 bubnmnoreka HOK
«3y4eHne NCKONaEMbIX OCTaTKOB PACTECHUHN U https://m.edsoo.ru/863ea8hc
KUBOTHBIX B KOJUICKITHSX )
14 CoBpemeHHast cucTeMa OpraHnyeckoro Mupa bubmmorexa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE?) E;ISSHE;T:;(;?S/I; 63eac2c
16 JBmxymie cuibl ((hakTOphl) aHTPOIIOTEHE3a E;ISSHE;T:;(;?S/I; 63eadd4
17 OCHOBHBIE CTaIUX DBOIIOIINN YEJIOBEKA
18 YenoBeueckue packl U MPUPOIHBIE aAaNTalluN bubmuoreka [IOK
YeJloBeKa https://m.edsoo.ru/863eaea?2
19 PesepBHblit ypok. O000111€HNE 110 TEME
«BO3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIe»
20 DKoJoTHs Kak HayKa
21 Cpenpbl oOuTaHus 1 3K0JI0rHueckrue GakTopbl E::SSH/I//I;T:;(;?S/I; 63cafec
Abuotnueckue Qaxropsl. JlaboparopHas padota Ne 3.
22 «Mopdonoruueckne 0COOEHHOCTH pacTeHHUH n3 0.5 bubmmorexa LIOK

pa3HbIX MecT oouTanus». JJaboparopHas padorta Ne 4.

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB

KOJIeyCa»
bub6nmoreka [IOK
23 buormiecie gaxtopu: L https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTHKH MOIYJISIUH.
24 [Ipaxtuueckas padora Ne 2 «ITogcuér mIoTHOCTH 1 0.5 0.5
MONYJISILUN pa3HbIX BUJOB PACTCHUN)
bubmuoreka [IOK
25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 1 httos://m.edsoo.ru/863eb46a
bubmuoreka [IOK
2 1
6 DKOJIOTUYECKUE CUCTEMBI (IKOCUCTEMBI) https://m.edsoo.ru/863ebA46a
97 OCHOBHBIE TIOKA3aTENN HIKOCUCTEMBI. DKOJIOTHYECKUE 1 bubnnoreka [JOK
nupamuipl. CBolicTBa skocucteM. Cykueccus https://m.edsoo.ru/863eb5fa
28 [TpupoaHbIE 3KOCUCTEMBI 1
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI
bu6nmorexa LIOK
30 bruocdepa — rmobdanpHas 3xocucTeMa 3eMITH 1 httos://m.edsoo.ru/863ebb5e
bu6nmorexa LIOK
1 1
3 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOC(EpPHI https://m.edsoo.ru/863ebd16
32 UYenosedecTBo B Onocdepe 3emin 1
33 Cocy1iecTBOBaHHE MPUPOJIBI M YETOBEYECTBA 1 bubmmorexa [JOK
ym pupo https://m.edsoo.ru/863ebale
34 PesepBHelit ypok. O6001enne Tembl «Coo01ecTsa u 1 05
HKOJIOTHYECKUE CHCTEMBD» '
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUUIAA YYHEHUKA

buonorus / [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilox pen. [laceunnka B.B., Akinoneprnoe

O6HIGCTBO «M3parenbcTBO ((HpOCBCHICHI/Ie»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
buonorus / [Taceunuk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue /Ilon pen. [laceunuka B.B., AkuirionepHnoe

obmectBo «M3narensctBo «IIpocBeiienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

HOK,POIII
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