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HOACHUTEJIBHAS 3AIIMCKA

IIpu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYIO OCHOBY IS
omnpeNesieHus] MOAXO00B K (POPMHUPOBAHUIO COJACP)KAHHS Y4YEOHOTO MpeaMeTa
«buonoruss» cocraBwiIM: KoHUeNnTyainbHble nonoxkeHus PIOC COO o
B3aUMOOOYCIIOBJIGHHOCTU  IIEJIeH, COJIepKaHus, pe3yJabTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENSX U
MPUHIIMIIAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSSHUE CHCTEMBI CpEIHEro
ob1ero oopazoBanus B Poccuiickoit denepainu, a TaKxKe MOJ0XKEHUS 0 crienuduke
Ouosiornu, €€ 3HAYCHUW B TIO3HAHUM JKUBOW MpUPOABI U OOECIeYeHUU
CYILIECTBOBAHUSI YeJIOBeYeCKOro oOmiecTBa. CorjacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTmpeiesIeHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBI IO OUOJIOTHU U €€ CTPYKTYpa.

[Iporpamma no 6uosoruu Aa€T NpeacTaBiIeHUE O 1esaX, 00 001Iel cTpateruu
00y4eHUs1, BOCIIUTAHMS M PA3BUTHsI O0yUYaIOIIMXCS CPEACTBAMU YIEOHOTO MTpeaMeTa
«buonorusy, onpeaenseT 00s13aTeIbHOE MPEAMETHOE COACPIKAHUE, €0 CTPYKTYPY,
pacripefieyieHue o pasjeliaM M TeMaM, PEKOMEHIYEMYIO IOCIe0BATeIbHOCTD
U3y4YeHus y4eOHOro Marepuaia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€l, JIOTUKM 00pa3oBaTeIbHOTO TIpollecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcsi.

B nporpamme o 61070T1uK TaKkKe yUUTHIBAIOTCS TpeOOBAaHUSA K INIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHbIM W TPEIMETHBIM pe3yjbTaTaM oOydeHus B
dbopMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HABATEIHLHON
NEeSTENbHOCTH/Y4eOHBIX JEHCTBUN OOYy4YaIOMUXCS MO OCBOCHHUIO COJEpNKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme no 6uosoruu (10—11 xmaccel, 0a30BBI YPOBEHB) peain30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B H3yYEHUU OWoJoruu, Onarojgapss 4yeMy B HeW
NPOCMATPUBAETCS HAMNPABICHHOCTh HAa pPa3BUTHE 3HAHUW, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAIIMHN JTUYHOCTH, SKOJOTHUYECKOTO MBIIUICHUS, TPEACTABICHUN O 3J0POBOM
o0Opa3e XKU3HM U OEPEKHBIM OTHOIICHHEM K OKPYXKAIOIeH MPUPOTHON cpene.
[ToaToMy Hapsimy ¢ M3ydeHHeM OOIIeOHOIOTHUECKUX TEOpUi, a TakKe 3HAHUU O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHHU YIEICHO BHUMAHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B MOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 33724, B
TOM 4HCIIe: TPO(UIAKTUKN HACICACTBEHHBIX 3a00JICBaHWU YEJIOBEKa, MEIHKO-
F€HETUYECKOT0 KOHCYJIbTUPOBaHUS1, 000CHOBaHUS HKOJIOTUUECKH 1EIECO00Pa3ZHOTr0
MOBEJICHUS B OKPY’KAIOIIECH MPUPOJHON CpeJie, aHAIu3a BIUSAHUS XO3SIMCTBEHHOU
NEATENIbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOIHBIX U MUCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenve BHUMaHHMS K MPUKIAAHOM HANMpaBICHHOCTH Y4eOHOro mpeameTa
«buonorus» NpoANKTOBAHO HEOOXOIUMOCTHIO 00€CTICUeHUSs YCIOBUM JJIs1 pelleHuUs



OJIHOM M3 aKTyaJIbHbIX 33Ja4 IIKOJIbHOIO OMOJOrHYECKOro o0pa3zoBaHusi, KOTOpas
npeanoiaraer GOpMUPOBAHHE Yy OOYyHAIOUIUXCA CIIOCOOHOCTH adalTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIErOCS COBPEMEHHOTO MUpa.

buonoruss Ha ypoBHE cpenHero ooOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecrneunBaer QopMupoBaHuE y OOYYAIOMIMXCA MNPEICTaBICHUH O
HAay4YHOH KapTHUHE MUpA, paclivpseT U o0oOIaeT 3HaHUA O KUBOW HpHUpoje, €€
OTJIUYUTENIbHBIX MpPU3HAKaX — YPOBHEBOW OpraHW3aldd M HBOJIIOLUHU, CO3JAET
yCIOBUS  JUJIsi:  TO3HAHWA  3aKOHOB  JKMBOM  HPUPOABL,  (QOpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJIOITMUYECKOr0 MBIIICHHS, IEHHOCTHOIO OTHOLIEHUS K KUBOU MpUpoje
U YEJIOBEKY.

bonbioe 3HaueHre OMONIOTUSl UMEET TaKXKe JJI PEUICHUS! BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Jad  CpeaHero  oOmero  o0pa3oBaHMs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydyenne 6monorun obecreynBaeT ycioBus Juisi popMupoBaHus
UHTEJJICKTYalbHbIX, KOMMYHUKAI[MOHHBIX W  HMH(POPMAIIMOHHBIX HaBBIKOB,
ACTETHUYECKON KYJbTYpbl, CIIOCOOCTBYET HMHTETpaluud OMOJOTMYECKUX 3HAHUM C
NPEICTABICHUSIMU U3 IPYTUX YUeOHBIX MPEMETOB, B YACTHOCTH, (DU3UKU, XUMHUH U
reorpa¢uu. Ha3BaHHBIE MONOXKEHUS O NpPEIHA3HAYCHUH Y4eOHOTO mpeaMeTa
«buonorus» CcOCTaBMWJIM OCHOBY HJisi ONpENeNeHUs IMOAXOJ0B K OTOOpY u
CTPYKTYpPUPOBAHHMIO €T0 COJEpXkKaHUSA, MPEJICTABICHHOTO B IIporpaMMe IO
OHMOJIOTUH.

Otb6op comepxkanusi yuebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYyJIbTYpOCOOOpPA3HOTO TOJX0Ja, B COOTBETCTBUH C
KOTOPBIM OOydYaromuecs IOJKHbI OCBOWTH 3HAHUS W YMEHHWs, 3HAUUMBbIC IS
dbopMupoBaHusi 00mIeH KyJIBTYpbI, OMNPECISAIONIME aJIeKBAaTHOE TIOBEICHHE
YeJIOBeKa B OKPYIKAIOIIEH NMPUPOIHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOMU
KU3HU W MPAKTUYECKOU JesaTenbHOCTH. Oco00e MECTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPBIE CIIY>KaT OCHOBOM /1Jisi )OpMHUPOBAHUS
MPEICTABICHUM O COBPEMEHHOM €CTECTBEHHOHAayYHOW KapTHUHE MuUpa W
LHEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CHOCOOCTBYIOIIMX  TIyMaHH3allUU
OMOJIOrMYecKOro 00pa3oBaHuUs.

CtpykTypupoBaHHE COEpXaHUs y4yeOHOro marepuaja B Iporpamme IO
OMONOrMM OCYIIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHS 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTAX JKUBOW IMPUPOABI, O €€ YPOBHEBON OpPraHM3aluu U
ABOJIFOLIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType ydyeOHoro npeamera «buogorus»
BBIJICJIEHBI CIIEIYIOIIME COAEpKaTeabHble TMHUU: «buosnorus kak Hayka. MeTosl
HAay4yHOro TMo3HaHMs», «KieTka kak Ouosnoruueckas cucrema», «OpraHusm Kak
Ouonorunyeckas cucrema», «CucreMa M MHOroo0pasue OpraHM4ecKOro MHpay,
«IBOJIFOLHS )KUBOU MIPUPOABI», « IKOCUCTEMBI U MTPUCYLIAE UM 3aKOHOMEPHOCTH.



Heap usydyenus ydeOHoro mpeamera «buonorusi» Ha 0a3o0BOM ypoOBHE —
OBJIaJicHHe  OOYYAIOIHUMHCS  3HAHUSAMH O  CTPYKTYPHO-(QYHKIIMOHATHHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra W MNPUOOpETECHUE YMEHUU
WCIIOJIB30BaTh ATH 3HAHMS IS TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOJIBI ¥ PEIICHUS PA3TUIHBIX )KHU3HEHHBIX MTPOOJIEM.

JlocTimkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTICUNBALCTCS PEIICHUEM CIICTYIOIUX 3a1ay4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUM O OHOJOTMYECKUX TEOPUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, MpaBWiIaX, CIyXaIluX OCHOBOM
st GOPMHUPOBAHUS TPEJCTABICHUH O €CTCCTBCHHOHAYYHOW KapTHHE MHpA, O
METOJIax HAyYHOTO IMO3HAHUS, CTPOCHHH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM pPa3HOTO YPOBHS OpPTaHHW3alliH, BBIIAIOIINXCS OTKPBITHIX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dopMHupOBaHUE y OOYYAIOIIMUXCS ITO3HABATEIBbHBIX, WHTC/UICKTYaJbHBIX |
TBOPYECKHX CIIOCOOHOCTEH B MpoOIECCe aHaiIM3a JaHHBIX O IYTAX PAa3BUTHS B
OMOJIOTUY HAyYHBIX B3IUISJIOB, WJCH W TOIXOJ0B K HM3YUYCHHUIO JKHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTaHOBJIEHHE Yy oOydarommxcs oO0meil KyJabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBICHATH M OLEHUBATDH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOM MPUPOJIbI HA OCHOBAHUH 3HAHUMN M OMBITA, TIOTYUYEHHBIX MTPU U3yUYEHUU
OHOJIOTHH;

dbopMupoBaHUE Yy OOYyYaIOIIUXCS YMEHHMM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JEeATEIBHOCTH YeJIOBEKa, Ppa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH IMO3HAHUS UYEIOBEKOM >KHBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHIECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMI;

OCO3HAHHME IICHHOCTH OWOJIOTHYECKHX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTUYECKOUN KYIbTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHEHHE TPHOOPETEHHBIX 3HAHUM M YMEHUH B TIOBCETHEBHOMN JKU3HU IS
OLICHKH IMOCJIEICTBUM CBOEH JIESITEIRHOCTH 10 OTHOLICHUIO K OKPYKAIOIIEH Cpele,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHWE U COONIOJCHHE MEpP NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpenmnero oOmiero obOpasoBanusi «buonorusi», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS 00S3aTEIbHBIM yUE€OHBIM MPEAMETOM, BXOJAIIAM B
COCTaB MpeaMeTHOU 00mactu «EcTecTBeHHOHAYYHBIE TPEMETHIY.

Jlist u3ydenus Ononoruu Ha 6a30BOM YPOBHE CPEIHET0 O0Iero 00pa3oBaHUs
otBoauTcs 68 yacos: B 10 kimacce — 34 vaca (1 wac B Henenio), B 11 kimacce — 34 yaca



COIAEPKXAHUE OBYUYEHUA
10 KJJACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsizb OUOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (unocodueil, ITUKOM, ICTETUKOW U MPaBOM.
Ponb Guonioruu B popMUpoBaHUU COBPEMEHHOW Hay4YHOM KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOU MIPUPOJIBI (HAOI0ICHHE, DKCIIEPUMEHT, OMTUCAHME,
U3MepeHue, Kiaccu@ukauus, MOJETUpPOBaHUEe, CTaTUCTUYecKas o0paboTka
JAHHBIX ).

JdeMoHcTpanmu:

[Toptperst: Y. dapsun, I'. Menaens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabmuipl U cxeMbl: «MeToAbl MO3HAHUS KHUBOUW TIPUPOIBI.

JlaGopaTopHble M NpakTHYEeCKHEe PadOThI:

[Ipaktuueckas pabora No 1. «Vcmonp3oBaHue pa3IWYHBIX METOJIOB MPH
U3YYeHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M MX OPraHu3aIusi.

JXusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Oriandue
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaolicTBa OMOCHCTEM M UX pa3HOOOpa3ne. YPOBHU OPraHU3AIUU OMOCUCTEM:
MOJIEKYJISIDHBIA, KJI€TOYHBIM, TKAHEBbI, OPraHU3MEHHBIN, MOIMYISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpaumnu:

Tabnuiel u cxembl: «OCHOBHBIE TTPU3HAKH KU3HUY, « Y POBHU OpraHU3aIluu
KUBOU MPUPOIBI».

O6opynoBanue: Mojieab MmoJiekyisl JTHK.

Tema 3. XumMu4eckuii cocTaB U CTpOeHHE KJIETKH.

XUMUYECKUA COCTAaB KIETKA. XHUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHbIEC BELIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewecrB B Kkierke. llommep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHue O€IKOB. AMHUHOKUCIOTHI — MOHOMEPHI OEIKOB.
He3amennMble 1 3aMEHHMBbIE AMHUHOKHCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKyNbl (NEepBUYHAsA, BTOpPUYHAS, TPETUYHAsA U
YeTBEPTUYHAA CTPYKTypa). XHUMHUECKHME CBoWcTBa OenkoB. buomornueckue
GyHKIMHN OENKOB.



®depmeHTh — Onosiorudyeckue katanuzatopbl. CTpoeHue hepMeHTa: aKTUBHBIM
LeHTp, cyOctpatHas crnenuduunocts. Kodepmentsl. Butamunsl. OTaunuus
(epMEHTOB OT HEOPTraHUYECKUX KaTalnu3aTOPOB.

VYrieBoabl: MOHOCaXapu bl (TI0K03a, pru003a U 1€30KCUpru003a), Iucaxapuibl
(caxaposa, JlakTo3a) U ToJMcaxapuabl (Kpaxmayi, TJIUKOTeH, LeJUI0J103a).
buonoruyeckue GyHKIMH YTIIIE€BOIOB.

Jlunupael:  TpurauUepuabl, Qocpoaunuabl, crepounbl. ['HapoduIbHO-
ruapodoOHble cBoiicTBa. buonormyeckue ¢GyHkumu aunuaoB. CpaBHeHuUe
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAK HICTOUHUKOB SHEPTUH.

HyxnennoBele xkucnorsl: JHK wu PHK. Hykimeotnaer — MoHOMEpBI
HykJIenHOBbIX KUcHOT. Ctpoenue u ¢pyHkuuu JJHK. Crpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoenne u GyHKIIHUH.

[utonorus — Hayka o kietke. KiietouHasi Teopus — npuMep B3auMOJICUCTBUS
ujel u (HaKToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHUS KIIETKH.

Kinerka kak nienoctHas xuBasi cucrema. O01Ire Ipu3HaKy KJIETOK: 3aMKHYTast
HapyxHass MmemOpana, Mojekyiasl JIHK kak reHeTmdeckuii ammapar, cuctema
cuHTe3a Oeka.

Tunel KIETOK: JyKapuoTHUYecKass | TMpokapuoTudeckas. (OcoOeHHOCTU
CTpOEHUsl TpOKapuoTHYecKoil kieTku. Kierounas crenka Oakrepuil. CTpoeHwue
DYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIWYUSL PACTUTEIBHOM, >KMUBOTHOM U
IPUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, WX
¢ynkiuu. [Tnazmaruueckas memOpana, e€ cpoiictBa u ¢pyHkiuu. [{luromnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietku: DIIC, ammapar ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKU: MUTOXOHIPHUH, IUIACTUJIBI.
[TpoucxoxaeHne MHUTOXOHAPUN W TutacTuA. Buabl tumactua. HememOpaHHBIE
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

Anpo — perynatopHslil HeHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Jnarpammsl: «PacnpenesieHrne XUMUYECKUX AJIEMEHTOB B HEXKUBOW MTPUPOJIEY,
«PacmpenienieHne XMMHYECKUX 3JIEMEHTOB B JKMBOU MPUPOJIE.

Tabmuer 1 cxembl: «llepuoandeckas TaOnHMIIa XUMUYECKHX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOAbI», «brnocuuTtes 6enkay, « CTpoeHHe MOJIEKYJIbI OeIKay,
«Ctpoenne depmenta», «HyknennoBsie kucinotel. JJTHK», «Ctpoenne MoseKysibl



AT®», «CTtpoeHHE 2YKapUOTHYECKON KIETKN», «CTpOEHHE KUBOTHOW KIIETKN»,
«CTpoeHHE pacTUTENbHOU KIETKU», «CTpoeHUE MNPOKAPUOTUUECKON KIIETKU,
«CTpoeHue sapa KIETKU», «YTIIEBOABD, «JIumuabn.

O6opynoBaHue: CBETOBOM MMKPOCKON, OOOpYJOBaHUE MJi1 MPOBEICHUS
HaOJIIOJICHUM, W3MEPEHUM, DKCIIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M NpakTUYeCKHEe PadOThI:

Jlaboparopnass pab6ora Ne 1. «l/3yyeHue KaTaIUTUYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMHJIa3bl WU KaTajaasbl)y».

JlaGopatopHast pabota No 2. «M3ydyeHue CTpOe€HMsI KIETOK pacTEHUM,
KUBOTHBIX M OaKTepUi IMOJ; MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpEernaparax U Hux
OTHMCAHUEY.

Tema 4. 7/KuzHenesiTeIbHOCTH KJIETKH.

OOMeH BeIIeCTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUNA OOMEH) U
JUCCUMWIISIIUS  (QHEPreTUYeCKuii OOMEH) — JIBE CTOPOHBI €JAMHOr0 IIpolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIICCTB W DHEPrUU B TOHUMAHHUU
MeTabor3Ma.

Tunel oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIi. Pois hepMEeHTOB B
oOMEHE BEIlIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TeMmHoBasg ¢as3sl (orocuHte3a. Peakiuu
doTocunTe3a. IpdekTuBHOCTh GoTOCHHTE3a. 3HAUCHUE (POTOCHMHTE3a IS KU3HU
Ha 3emuie. BiusiHue ycnoBuid cpeipl Ha (POTOCHHTE3 UM CHOCOOBI MOBBIIICHUS €ro
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIKe OakTepru. 3HaUeHUEe XEMOCHUHTEe3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BemecTB, BBIACICHHUE H
AKKyMYJIMPOBAaHHUE SHEPTUU B KJIETKE. DTaIbl YHEPreTHIecKoro ooMena. I nukomnus.
bpoxenue m ero Buapl. KucinopogHoe OKHUCIEHUE, WM KIETOYHOE JIbIXaHUE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanus reHeTndeckoil mHMOpMAInMU B KIETKE. | €HETUYECKHUN KOJ M €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsiuus — Guocunres
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCHIOT. Pomb pubocom B
OouocuHTese Oenka.

Hexnerounsie ¢hopmel xu3Hu — BUpychl. Uctopust oTkpeitust Bupycos (1. .
WNBanoBckuii). OcCOOEHHOCTH CTPOEHHS] U SKM3HEHHOTO LHKJIa BHPYCOB.
bakrepuodaru. bone3nn pacteHuil, JKUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — Bo3oynurens CIIM]/la.



OOpatHast ~ TpaHCKpWUMIMS,  peBepTaza W uHTerpaza.  lIpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanmu:

IToptpers: H. K. Konbuos, /. N. UBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nutanus», «Mertabonuzmy», «MUTOXOHAPUSY,
«HepreTuyeckuii oomen», «Xiopormiacty, «Dorocunred», «Ctpoenune JJHK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE TeHay, «CuHTe3 OenKka», «['eHeTHYeCKuil Koy,
«Bupyce», «bakrepuodaru», «Ctpoenue u xuzHeHHbIU 1uka Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmmkanuu «Y aoenue IHK u Tpanckpumiiusy,
«buocuntes 6enkay, «CTpoeHue KIETKU», MoJeab CTpykTypbl JTHK.

Tema 5. Pa3MHoKXeHNe 1 MHAUBUIYAJTBHOE PAa3BUTHE OPTaAaHU3MOB.

Knerounslii muki, Wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MUTO3.
[Iporecchl, mpotekaronue B uHTepdaze. Perukarus — peakuuss MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHII.
JlunmonaHbId U TAlUIOWAHBIA ~ XPOMOCOMHBICE  HAaOOpBL.  XPOMAaTHIBI.
[{uTosornueckue OCHOBBI PAa3MHOKEHUS U HHAUBUIYAJBbHOTO  Pa3BUTHUSA
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUONIOrHYECKUil CMBICT MUTO3A.

[Iporpammupyemasi rubenb KJIETKH — arorTo3.

dopMbI pa3MHOKEHHUS OPTaHU3MOB: Oecrosioe U nosnoBoe. Bunpl 6ecnonoro
Pa3MHOXKEHUS: JE€JIEHUE HaJABOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHWPOBAHUE
OpraHU3MOB, €r0 3HAYEHUE JJIs1 CEJEKIIUU.

[TonoBoe pa3MHOKEHUE, €r0 OTIUYHSI OT OECIIONIOTO.

Meito3. Cranuu Mmeiioza. Ilpoueccel, mpoucxoasnme Ha CTaausx Meiosa.
[ToBenenne xpomocom B meno3e. KpoccuHroBep. buonormyeckuii CMmbICT U
3Ha4YECHUE MEH03a.

lameTtorenes — mporecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y >KHBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKH W sSMYHUKUA. OOpa3oBaHHME M Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CIepMaro30u]l, SIMUEKIEeTKa) — CIIEpMATOr€HE3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHHUs SAWIEKIETOK W crnepMato3ouaoB. Omo0TBOpPEHHE.
[TapTenorenes.

NunuBuayanbHoe pasBuTHe (OHTOTEHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(omOpuorenes). Drtanbl SMOPHOHATBLHOTO PA3BUTHUS Y TO3BOHOUYHBIX >KHBOTHBIX:
npoOneHue, racTpyisuusa, opraHoreHes. [loctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUA: MpsIMOE, HempsiMoe (TMYMHOYHOE). BnusHue



Cpeabl Ha pa3BUTHUE OPTraHU3MOB, (HAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct u pa3zBurne pactenuil. OHTOT€HE3 IIBETKOBOT'O PACTEHUS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanmu:

Tabmuupl U cxembl: «POpMbl PpPa3MHOKEHHUS OPraHU3MOBY», «JIBoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue kierku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombly, «Knerouneii nmukin», «Pemmukanua JJHK», «Mutosy,
«Meio3z», «lIpsmoe u HenpsamMoe pa3BUTHEY, «['aMeTOreHe3 y MIIEKOIUTAKIINX U
YenoBeKa», «OCHOBHBIE CTaJU OHTOTCHE3a».

ObopynoBanue: MHKPOCKOTI, MUKPOIpENapaThl «CriepmMaTo30U/1bl
MJIEKOTTUTAIOIIETO», «SHIEeKIeTKa MIEKONUTarero», «Kapuokrnue3 B KIETKax
KOpeIllKa JyKa», MarHuTHas MOJeb-aliuIuKaiusa «JleleHue KIeTKu», MOJEeIb
JTHK, mozaenb MetadazHoilt XpOMOCOMBI.

JlaGopaTopHble M NpakTHYeCKHEe PadOThI:

Jlaboparopnasi pabora Ne 3. «HaGmromeHne MuTO3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «/3yueHue CTpOEHHsS TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HaciiencTBeHHOCTh M K3MEHUYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pazsutus reHetuku. Pons nurosoruu
U SMOpHOJIOTMM B CTAaHOBJIEHWW TEHETHKU. BKIiag poCcCHUUCKUX W 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TeHETHUKU (TUOPHUIO0IOTHUYECKUH,
OUTOT€HETUYECKUM, MOJNEKYJISIPHO-TeHETUUYECKN). (OCHOBHBIE TI'€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnaenem.
MonorubpuaHoe CKpemMBaHue. 3aKOH €IMHO-00pa3us THOpPUIOB TEPBOTO
nokosieHus. [IpaBuino qoMuHUPOBaHMS. 3aKOH paCIICINICHHs TPU3HAKOB. [ unore3a
YuCTOTHI raMeT. [1oy1HOe 1 HenmoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CcKpemuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHernueckre  OCHOBBI ~ JAWTHOPUAHOTO  CKpPEUIUBAHUA.
AHanmsupyroniee cKkpemupanue. Mcnonap30Banne aHaATM3UPYIOIIEr0 CKPENIMBAHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuenuieHHOe HaclieloBaHue npu3HakoB. Pabota T. MopraHa 1o cierieHHOMY
HacCJIeIOBAaHUIO T'eHOB. Hapylienue cuerieHust TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACJIEICTBEHHOCTH. | €HeTHUECKHE KapThl.



I'enetrnka mosia. XpoMOCOMHOE OMNpeAENEHUE MoJia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omorameTrHble M TreTeporaMeTHble opraHu3mbl. HacnemoBanue
MPU3HAKOB, CLEIJIECHHBIX C MOJIOM.

N3menunBoCTh. BUbl N3MEHYNBOCTH: HEHACIICICTBEHHASI M HACIICICTBCHHAS.
Ponp  cpenbl B HEHACHEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEpUCTHKA
MOU(DUKAIMOHHON U3MEHUUBOCTH. BapuanimoHHBIN psiji U BapuallMOHHASI KPUBAs.
Hopma peakumu npuszHaka. KoauuecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKUM M UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBenHnasi, wiM TeHOTUIIHMYECKAas, W3MEHUMBOCTh. KoMOMHAaTHBHaS
U3MEHYMBOCTh. Melo3 U TMOJOBOM Mmpolecc — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTanoHHasi u3MeHUMBOCTh. Kitaccudukaiys MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYUHBI MyTaluidi. MyTareHasie (hakTopHhl.
3aKOH rOMOJIOTMYECKUX PSAJIOB B HacHeAcTBeHHOW n3menunBocty H. 1. BaBumnoga.

BnesnepHast Hac/ieICTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetnka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YyeJIOBEKA: FeHeaIOTHYECKUM, OJIU3HEI[OBBIM, [IUTONCHETHYCCKHUI, OMOXUMHUYCCKUM,
MOJIEKYJIAPHO-TEHE TUYECKU . CoBpemMeHHoe OmpeaeIeHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIbIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0ojeBaHUsl YeJIOBEKa: TEHHbIE OOJIE3HH,
00JIe3HU C HACIEACTBEHHOM MpPeapacioiioKEeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepaTuBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHUUMIIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TeHETUYECKUX
Oone3Heil. MeanKo-reHeTHYecKoe KOHCYJIbTUPOBaHME. 3HAYEHUE MEIUIMHCKOM
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUM YeTTOBEKA.

JdeMoHcTpaumnu:

IToptpersl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBuios.

Tabnuiel 1 cxeMbl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €TO IIUTOTCHETHYECKAs
OCHOBAa», «3aKOH PacUIEIJIEHUS U €r0 IUTON€HETUYECKasi OCHOBA», «3aKOH YUCTOTHI
rameT», «lurnbpuanoe ckpemuBanney, «llutosornyeckre 0CHOBBI JUTHOPUIHOTO
CKpemuBaHus», «Meno3y, «B3aumoaencTBue ajielIbHbIX TEHOBY, «[ eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJOBeKay», «l'eHeTuka moya», «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLEIUIEHHOIO0 ¢ moysoM», «KapruoTumel 4enoBeKa W KUBOTHBIXY,
«Buapl m3meHunBocTH», «MoaubukanrmoHHas W3MEHUYHUBOCTHY», «HacnemoBanme
pesyc-dakropa», «I'eHeTnka rpymnm KpoBu», «MyTarmoHHass U3BMEHUYHUBOCTHY.

O6opynoBanue: MOJENH-aMIUIUKAU «MOHOTUOPHIHOE CKpEIIUBaHUCY,
«Henonnoe nomunupoBanue», «JlurubpuaHoe ckpemuBanuey, «llepekpéct
XpOMOCOMY, MUKPOCKOI U MUKporipenapat «/[po3oduna» (Hopma, mytauuu Gpopmbl
KpPBUILEB U OKPACKU Teja), repOapuit «I'opox moceBHOM».



JlabopaTopHble H IPpaKTHYECKUE padoThI:

Jlaboparopnast pabota Ne 5. «/3ydueHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
IUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoaudUKalMOHHONW U3MEHYUBOCTH,
IIOCTPOEHUE BapUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

JlaGoparopHas pabora Ne 7. «AHanu3 mMyTauuid y Apo30(uibl Ha TOTOBBIX
MUKpOMpenapaTax».

[Ipaktuueckass pabota Ne 2. «CocTaBjieHHE U aHaIU3 POJOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenexuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa W MPOLECC. 3apOXKIEHUE CEJIEKIIMU U JTOMECTUKAIIMS.
VYyenne H. 1. BaBusoBa o nieHTpax mNpouCcX0oxKASHUS 1 MHOT000Opa3usi KyJlIbTYPHBIX
pacteHuil. LleHTpbl NpOUCXOXKACHUS TOMAITHUX )KMBOTHBIX. COPT, MOpOA, IITAMM.

CoBpemMeHHbIe METO/IbI ceNeKIMU. MacCcoBbIN U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIIMU pacTeHUil W *KUBOTHBIX. OlleHKa 3KCTephepa. BiIM3kopoacTBeHHOE
ckpeniBanue — WHOpuauHr. Yucras nuHusa. CKpenMBaHUE YHUCTBIX JUHHIA.

I'erepo3uc, wnu rubpuanas cuna. HepojcTBeHHOE CKpeliMBaHUE — ayTOPHIMHT.
Otnanénnas rudbpuauzanus u e€ ycnexu. IcKycCTBEeHHBIM MyTareHes v nojiyueHue
HOJIMIUIOUJOB. JIOCTHKEHUS CENEKIIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTIaHU3MOB.
buorexHonorus Kak oTrpaciib MPOU3BOJCTBA. | '€HHAsI MHXKEHEPHs. DTaIbl
co3manus pexomOuHantHo JIHK wu Ttpancrenneix opranuzmoB. Kierounas
uHxeHepus. Knetounbsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUIA.
KiloHnpoBaHue BBICOKONPOAYKTHUBHBIX  CEIBCKOXO3SIICTBEHHBIX  OpPraHWU3MOB.
Okojorudyeckue W otudeckue  mpobmembl. MO —  reHeTHYecKH
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpauuu:

[Toptpeter: H. U. BaunoB, U. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

TaGnauubr u cxembl: kapra «LIeHTpBl MPOUCXOXKIEHUS M MHOT00Opa3us
KyJbTYPHBIX pacTeHuit», «l[lopoabl 1oMalmHuX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pacrenuity, «Otnanéunas rudbpuauzanus», «PadoTer akagemruka M. @. liBaHoBay,
«Ilonmumnongus», «OO0bekTHl OuoTeXHOJMOTUMY», «KIeTOuHble KYJIBTYpHl H
KIIOHUpOBaHUE», «KOHCTpyUpOBaHKE U IEPEHOC F'€HOB, XPOMOCOM.

ObopynoBanue: MyJISKU TUIOAO0B U KOPHEIIJIOA0B TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repbapuiit «CeabCKOX03SUCTBEHHBIE PACTEHUS.

JlaGopaTopHble M mpakTUYEeCKHE PAdOThI:

Okckypenuss «OCHOBHBIE METOABl U JOCTHKEHHS CEJIEKLIHMH PAcTeHUH MU
KUBOTHBIX (Ha CEJIEKLIHOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,



COPTOMCIIBITATENBHBIM ~ y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1aDOpaTOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoIOLIMOHHAS OMOJIOTUSL.

[Ipennochliku BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPHUH. OBOJIOLIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHHe 3BOIIOUMOHHOM TEOPUM HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa HBOMIOLMU. [lasieoHTONIOrMYECKHE: TOCIEI0BATENbHOCTh
MOSIBJICHUST BUJIOB B TMAaJ€OHTOJIOTUYECKOW JIETOMUCH, TEPEXOJHbIE (POPMBEL.
buoreorpadguueckue: cXoacTBO U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W PA3NUUYUsi HSMOPHUOHOB pa3HBIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIIOTUYHbBIC,
pyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJICKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMUECKUX MyTeH y Bcex
OpraHU3MOB.

OpomonmonHass teopuss Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIIONUU BHAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXKEHHUE TMPU OTPAaHUYEHHOCTH PECYPCOB, HEOINpEIETIEHHAsT U3MEHYUBOCTb,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Botonuu (CTI) u €€ OCHOBHBIEC TTOJIOKEHUA.

Mukpososonus. [Tonynsinusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBkymue cuibl ((pakTophbl) SBOJIIOIMKA BUAOB B MpUpojae. MyTallMOHHBIH
nporecc M KOMOWHATMBHAsg W3MEHYMUBOCTH. [lomymnsiimoHHBIE BOJHBI U IpEid
reHoB. M30as1us U MUrpamnusi.

EcrectBennsiit orbop — HampaBisoomuid (akrop sBomonun. DopMbl
€CTEeCTBEHHOTO 0TOOpAa.

[TprcnocOOIEeHHOCTh OpPraHM3MOB KakK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh03bl U HIHO-aTANTAIIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbiE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomntonusi. DopMbl  IBONIONUHU:  (PusieTHdecKas, IUBEpreHTHas,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue OoT HecleUHalIn3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs pagudalysl.

JdemMoHcTpauuu:

[Toptpertsr: K. JIunnen, K. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M.
bap, 2. I'ekkens, @. Mrosuiep, A. H. CeBepuos.



Tabmuupl 1 cxembl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3eMiey, «3apoabIIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI 32
cyliecTBoBaHue», «EctecTBeHHbI 0TOOp», «MHOrooOpasue COpToB pacTEeHUIN»,
«MHoroo6pasue  mopoA  KUBOTHBIX), «Tomysauuny, «MyTauuoHHas

W3MEHYUBOCTEY, «Apomopdo3bl», «amoamantamumy», «OOImas aereHepamusy,
«/IBmxkymme cunbel sBomouun», «Kapra-cxema wmapmpyra mnyremectBus Y.
HapBuHay, «bopb0a 3a cymiectBoBaHue», «[Ipucrnoco6IeHHOCTh OPTaHU3MOBY,
«"eorpaduyeckoe BU1000pa3oBaHUE», « IKOJIOTUUECKOE BUI000OPA30BAHUE.

O6opynoBaHUe: KOJUJICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Koyutekius «IIpuMephl 3alIUTHBIX MPUCITIOCOOJIECHUN Yy
KUBOTHBIX», MOJeb «OCHOBHBIC HAMPABJICHUS IBOJIIOIMNUY, OOBEMHAS MOJIEIb
«CTpOEeHHE TOJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoyUieKiuss «DOpMbI COXPAHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHWil», Mojenb anmnukanus «llepexpéct
XpOMOCOMY», BIIAKHBIE TIpenaparsl «PazButrue HacekoMoro», «PazBuTtue JISITYIIKW,
MuUKpornpenapar «Jpo3odunay (HopMa, MyTaru GOpMBI KPbLIILEB U OKPACKH TEJIa).

JlaGopaTopHble M NpakTUYeCKHEe PadOThI:

Jlaboparopnasi pa6ota Ne 1. «CpaBHeHHE BUIOB MO MOP(OJIOTHYECKOMY
KPUTEPHUIO».

JlaGopatopnas padota Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HuKHOBEeHHE ¥ pa3BUTHE KU3HHU HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOKICHUM KU3HU. HayudHble THUMoTe3sl
BO3HMKHOBEHHUSI JKM3HU Ha 3emje: aOuoreHe3 M MaHCIepMus. XUMHUYecKas
HBOMIOIMS. AOHMOTEHHBI CHHTE3 OPraHWYeCKUX BEIIECTB M3 HEOPraHMYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKIACHUE XUMUYECKON 3BONIIOMH. HayanbHble 3Tarbl
ouonoruueckoit sBotonuu. ['mnoreza PHK-mupa. ®@opmupoBanne mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKIETKHU. [lepBble KIETKM U HMX 3BOJIOIUS.
®opMUpPOBAHUE OCHOBHBIX I'PYIII JKMUBBIX OPTAHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3pam U nepuojaM. Karapxei. Apxeiickas u
nporepo3oiickas 3pbl. llaneoszoiickass 3pa u €€ mnepuoabl: KeMOPUNUCKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o3oiickas 3pa ©W €€ NepUuoAbl: TPHUACOBBIA, IOPCKUWA, MEIIOBOM.

KaiiHo30iickass 3pa u €€ nmepuoiabl: TAJECOr€HOBBIM, HEOrCHOBBIN,
AHTPOIIOTCHOBBIM.

XapaKkTepuCTUKa KJIMMaTa U TeoJIOTHYecKuX mpoueccoB. OCHOBHbBIE 3Tarllbl
ABOJIOLIMM PACTUTEIBHOTO M KMBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [10siBIIEHME, pacUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.



Cuctema OpraHMYecKOro Mupa Kak OTpaxkeHHe 3Boaonuu. OCHOBHBIE
CUCTEMATHUYECKHUE TPYIIbl OPraHU3MOB.

OBOJIIOIMSA YeJI0OBEKa. AHTPONOJIOTMs KaK Hayka. PasBurre npencraBieHui o
IIPOUCXOXKIAEHNN YeJIOBeKa. Meroasl u3ydeHus aHTpororeHe3a. CXoacrtsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopel) aHTpornorenesa. HacinencteeHHas M3MEHUUBOCTD
U eCTeCTBEHHbI 0TOOp. OOILIEeCTBEHHbI 00pa3 MU3HU, U3TOTOBICHHE OPYIUN
TpyJa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTAaJIUM U BETBU 3BOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbi, Yenosek npsamoxomsaumi, YenoBek HeaHIEpTAIbCKHUM, UYenoBek
pazymHbIii. Haxonku ucCkomaeMbIX OCTaTKOB, BpeMsl CYIECTBOBaHHUSA, 00J1acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIHSL.

Yenoseueckue pacbl. OcCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUHAs
(eBpasmiickasi), = Herpo-aBCTpajoMJiHas  (PKBaTOpUajibHasi),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  UepThl ~ NPUCMOCOOJIEHHOCTH  TpeJCTaBUTEIECH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYIIECTBOBaHUA. ENMHCTBO 4YeEIOBEUYECKHUX pac.
Kputuka pacusma.

JdeMoHcTpanmu:

[Toptpetsr: @. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuuel n cxembl: «Bo3nukHoBenne CoaHEYHON cUCTeMBb», «Pa3BuTne
opranumyeckoro  mupa», «PactutenbHas  kietka», <«KuBOTHas  KJIeTKay,
«IIpokapuotnueckas kietka», «COBpEeMEHHAas CUCTEMAa OpPraHUYECKOro MHpay,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHUS 4YEIOBEKa W YeIOBEKOOOPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTUYECKHX  HAXOJOK  IMPEIKOB
COBPEMEHHOI'0 4YeJioBeKay, «JlpeBHeumue moan», «llpeBHue moam», «llepsbie
COBPEMEHHBIE 0N, «HernoBeuecKkre pach».

O6GopynoBanue:  Mymsiku  «IIpoucxokneHue  yeiaoBeka»  (OFOCTHI
aBCTPAJIONMUTEKA, NMUTEKAHTPOIA, HEAHJAEPTajabla, KPOMAaHbOHLA), CIJEINKH WU
U300pakeHUsT KaMEHHBIX OpYAHM MEepBOOBITHOIO dYeloBeKa (KaMHHU-YOMNIEPHI,
pybmma, ckpebia), TEOXPOHOJOTHYECKas TaOiuIa, KOUICKIUS «DOpMbI
COXPAHHOCTH MCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII».

JlaGopaTopHblie M mpakTUYEeCKHE PAadOThI:

[Ipaktuueckas padorta Ne 1. «3yueHne uckonaeMbIX OCTATKOB PACTEHUM U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «DBOJIIOIMS OPraHUYECKOTo MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mbl 1 OKpYKaoLas cpeaa.



DKoJorus Kak Hayka. 3aJjaud U pa3jelibl SKOJIOTHH. MeToIbl 3KOJIOTHYECKUX
UCCJEeI0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOWTaHHsS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYIIHAs, MMOYBEHHAas,
BHYTPUOpPraHU3MEHHasl.

Okonornyeckue (akropel. Krnaccupukamuss 5KoJOrnyeckux (QakTopoB:
abuoTtuyeckue, OMOTHMYECKHME U AaHTPOINOreHHble. JIEHCTBHE HKOIOTMYECKUX
(hakTOpOB HAa OPTaHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHu3MoOB K  JIWCTBUIO  AOMOTHYECKUX  (DaKTOPOB.
buonoruyeckue puTMBbI.

buotnyeckue daxktopsl. Buibl OMOTHYECKUX B3aUMOJEHCTBUN: KOHKYPEHIIUS,
XMIHUYECTBO, cuMOM03 U ero (opmel. [lapazutusm, koomepauus, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHne OWOTHMYECKUX B3aMMOJEHUCTBUI JJIS CYHIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTHKU momyisuud. OCHOBHBIE IOKA3aTENH
HOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKAA€MOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. /[lnHaMuka 4uciIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoncTpanuu:

[Toptpetsi: A. 'ym6oasaT, K. @. Pynbe, O. ['ekkens.

Tabmuuel u cxemsl: kapra «[Ipupoansie 30ubI 3emun», «Cpenbl oOUTaHUS
opranusMoBy», «®Potonepuonuzm», «llomymsun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIUU HHOY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M NpakTUYeCKHe PAdOThI:

Jlabopatopnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHU U3
Pa3HBIX MECT OOUTAHUSI.

Jlabopatopnas padota Ne 4. « BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[IpakTrueckas padota Ne 2. «I1oAcYET MIOTHOCTU MOMYJISIUNA Pa3HBIX BUJIOB
pacTeHUN».

Tema 4. CoodmiecTBa U IKOJI0rH4eCKHe CHCTEMBbI.

Coo0miectBo opranu3moB — OwuorieHo3. CTpyKTypbl OHOIleHO3a: BUIOBa,
MPOCTPAHCTBEHHas, Tpoduueckas (muiiesas). Bunabl-momuHanTtel. CBA3UM B
ouoreHose.

Okonoruyeckue cuctembl (dKocuctemsbl). [loHsitTue 00 dKocHcTeMe W
ouoreoneHoze. DOyHKIUOHATIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3K0ocucTeMbl. [TuneBrie nenu u cetu. OCHOBHbIE
MIOKAa3aTellM 3KOCHUCTEMBI: Ouomacca, MPOAYKUUSA. ODKOJIOTMYECKHE HUPAMUIIBL:



MPOAYKIIMU, YHMCICHHOCTH, OuomMacchl. CBOICTBa SKOCHCTEM: YCTOWYMBOCTD,
camoperyJisiuus, pazputie. CyKueccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHUCTEMa XBOMHOIO
WM [IHAPOKOJMCTBEHHOIO JIECa.

AHTpOIIOTeHHbIE ~ 3KOCHUCTEMBI.  ATPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03s1CTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycTOMYMBOCTH »dKocucTeM. CoxpaHeHHE
OMOJIOrMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. JKuBoe BemectBo u ero ¢gyHkuuu. OcobeHHOCTH Ouochepsl Kak
r100ansHOM 3KOCUCTEeMBbl. Jl[MHaAMUYeckoe paBHOBeCME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXUMHUUECKUE IUKIIBI 3JIEMEHTOB (yIJiepoa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Ouochepe 3emiu. AHTPOIOTeHHbIe M3MEHEHUS B Onocdepe.
['o6abHbBIE KOTOTUYECKHE MTPOOTIEMBI.

CocyiiecTBoBaHM€e NPUPOIBI U yesoBeuecTBa. CoxpaHeHrne 6Mopa3Ho00pas3us
KaKk OCHOBa YycroiunBocTH Ouocheprl. OCHOBa pAalMOHATIBLHOTO YIPABICHUS
IPUPOJHBIMU PECYypCaMU U UX UCIOJIb30BaHue. JlocTHKeHUsT OMOJIOTUN U OXpaHa
IPUPOIBL.

JdeMoncTpanuu:

[Toptpetsr: A. [Ixx. Tencnu, B. H. Cykaués, B. W. BepHanckuii.

Tabnuuel u cxemsl: «llumieBbie 1enny, «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmectBay, «llenu nutanus», «IKoNOrHUECKass TUPAMHIAN,
«buocdepa u yenosek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOMHOro  Jjeca», «bwuorenos Bogoéma», «ArponeHos», «lIpumepHbie
AHTPOIIOT€HHBIC BO3/ICMCTBUS HA IPUPOAY», « BaKHEUIIINE UCTOUHUKY 3arpsI3HCHUS
BO3/lyXa M TPYHTOBBIX BOJ», «llouBa — Ba)kHe#Ias cocrapistomas ouochepsn»,
«®DakTtopel  gerpamanuu  nouB»,  «l[lapHukoBeii  3ddexkT»,  «DakTOPHI
pPaANoOaKTHBHOTO 3arpsi3HeHust Ouocdeps», «OOmas cTpykTypa Oumochepsn,
«Pacnpoctpanenne >ku3HH B Oumochepe», «O30HOBBIA 3KpaH Ouocheps,
«Kpyrosopot yraeposa B 6nocheper», «kKpyroBopot azoTa B mpupoae».

O6opynoBanue: MoJeb-anTuMKanus « TUIUYHbBIe OMOIICHO3BD», TepOapwHii
«PactutenpHble coo0IIeCTBaY, KoeKnu «buorienos3y», «Bpeaurenu BaxkHEUIINX
CEIbCKOXO3IMCTBEHHBIX KYIBTYp», TepOapuu M KOJJIEKIIMHM PACTEHUHN U )KUBOTHBIX,
MpUHAJJIEKAIINE K Pa3HBIM SKOJIOTMUYECKUM TpyIaM OJIHOro Buaa, KpacHast kaura
Poccuiickoit  ®Denepanun, H300paKEHUS OXPAHSAEMBIX BHJIOB pACTEHUH U
KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA I[IPOI'PAMMBI 11O
bNUOJIOTMN HA  BA3OBOM  YPOBHE CPEJIHEI'O  OBIIEI'O
OBPA30BAHUA

Cornacuo ®I'OC COO, ycranaBnuBarTcs TpeOOBaHUSA K pe3ylbTaTam
OCBOCHHUSI  OOydYalolUMHCS TporpaMM cpeAaHero oOiero  oOpa3oBaHMUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JIMYHOCTHBIX PE3ylbTaTOB OCBOCHUA mpeaMera «buonorusi»
BBIZICJICHBI CIIEYIONIUE COCTABJISIONINE: OCO3HAHWE O0YYaIOIMMUCS POCCUICKON
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJACIICHUIO, HaJWYue MOTHUBAIlMM K OOydYeHHI0  OHOJoruH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHWUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX I[IEHHOCTEH M HMCTOPUYECKUX TPAJAUIUN Pa3BUTHS OHOJOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTA 1LIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHE OSKOJOTMYECKOTO IPAaBOCO3HAHUA,
CITOCOOHOCTH CTaBUTH LIEIIH U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUA MpeaMeTa «buonorus» JOCTUraloTCA B
€IUHCTBE YYCOHOM M BOCIHUTATEIBHOM JCATEILHOCTH B COOTBETCTBHH C
TPaAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIHTYPHBIMHU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, NMPHUHATHIMU B OOINECTBE MpaBWJIAMH M HOPMaMu
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CaMOBOCIUTAaHUS U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3UIMHU JIMYHOCTH, MAaTPUOTHU3MA,
YBOKECHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TPyJla U CTaplieMy MMOKOJICHUIO,
B3aMMHOT'O YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAUIO U
TpaJIuIMsIM MHOTOHAaIIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, OTpupoae u
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS ydeOHOro npeamera «buomnorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTh O0YYAIOMIUXCSI PYKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH TMO3UIIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHMEHTAllMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJIEHUH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBa, PaCIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOIIECCE Pealn3aluid OCHOBHBIX HANPABJICHUMN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa;kIaHCKOr0 BOCITUTAHUS:

c(hopMHUPOBAHHOCTH TPaKAAHCKOM MO3UIIMU 00yJaIOMIEeTocsl Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00SI3aHHOCTEM, yBaXKEHUE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JEATEIIbHOCTH MPHU CO3JaHUN YUEOHBIX
MPOEKTOB, PEIICHUHW YyYEeOHBIX M T[O3HABATEJBHBIX 3a/a4, BbBIIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JECUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C pa3HBIMU YOCKIECHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJHEHUSA
y4eOHBIX, T[I03HABAaTEJIbHBIX M HCCIEIOBATEIbCKUX 3aJa4y, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB MpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMUPOBAHHOCTh POCCUHUCKOM IpakTIaHCKOW UJICHTUYHOCTH, TTATPUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoM, ropaoctu
3a CBOM Kpail, cBol0 PoauHy, CBOM S3BIK M KYJBTYpYy, NPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM MPUPOIBI,
NoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJOTHMH, TMOHUMAaHUS 3HAUYCHHUS OWOJOTMU B TO3HAHMM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)XKeHHMIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HaHUE TYXOBHBIX LEHHOCTEN POCCHIICKOrO HapoAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MTOBEACHMS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HAHHWE JMYHOrO BKJIaJa B TIOCTPOCHHE YCTOMYMBOIO OyAyLIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJHUTENSAM, CO3JAHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHHUSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIIOYAas 3CTETUKY ObITa, HAyYHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;



MIOHUMAHUE SMOLMOHATIBHOTO BO3JIEUCTBUS KUBOM IIPUPOJIBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISITH KaU€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHHA, (OPMHPOBAHHS KYJIbTYPbI 3I0POBbSA W
IMOIMOHATBLHOIO 0JIArOMOJIyYHs:

MOHUMAaHUE U peau3alus 3J0pOBOro u 6€30nacHoro oopasa >ku3Hu (310poBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX MPABUII U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OT/AbIXa, peryjsipHas (Qu3nyeckas aKTUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (pU3NUecCKOMY U
MICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHIUBUAYAJTbHOTO M  KOJJICKTHBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSIX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
QJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) TPy/10BOro BOCIIUTAHMS:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYI0I00ue;

TOTOBHOCTh K aKTUBHOM JIESITEIBHOCTH TEXHOJOTMYECKONW M COLMAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO 1€STEIbHOCTB;

UHTEpEC K pa3iuyHbIM cepaM MpoPEeCCHOHATLHON JESITEIbHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccu U peaTn30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa3OBaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3KOJIOrM4€eCKOro BOCTIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYIlIECTBOBAHUS,

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOM KYIbTYphl: TPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXHBIX MOCHEACTBUN s
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh MCITOJIB30BAThH MPUOOpPETaEMbIE PU U3yUYCHUN OMOTOTUY 3HAHUS
M YMEHMS [OpU pPEHIeHUHu NOpoOieM, CBSA3aHHBIX C  palUOHAJIbHBIM
MPUPOJIONONIB30BaHNEM  (COOJIOJICHHE  MpaBWJI  TNOBEICHHUS B  MPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHJIOB,
aKocHUCTeM, Orochepsl);



AKTUBHOE HENPUATHUE IEUCTBUM, IPUHOCALLMX BpEll OKPYKAIOLIEH IIPUPOIHOU
cpele, yMEHHE MPOTHO3UPOBATh HEOJArONpUSATHBIE FKOJOTUYECKUE MOCIEICTBUS
NPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOIO MBILIIJIEHUS, IKOJIOTHUECKON KYJIBTYpHI,
OIbITa NEATEIIbHOCTH JKOJIOTHYECKOHN HaIIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATHCA MMH B ITO3HABATEIbHOW, KOMMYHMKATHBHOM M COLHAIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTHYECKOMN NEATEIBHOCTH IKOJIOTHYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JHaJiore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEJIBCKOW KYJBTYpPhl Kak CpEACTBA
B3aUMOJEHCTBHS MEXY JIFOJAbMU U NMO3HAHUS MUPA;

NOHMMaHHe creuuduku OWONIOTMM Kak HayKd, OCO3HaHusi e€ poju B
(bopMHUpPOBaHUN PALMOHAIBHOIO HAYYHOTO MBINUJICHUS, CO3[aHUU IIEJIOCTHOTO
Npe/ICTaBlIeHUs 00 OKpYXKAIOIIeM MHUpE KaK O €AMHCTBE MPHUPObI, YETOBEKAa U
oOmecTBa, B IMO3HAHMM NPHUPOAHBIX 3aKOHOMEPHOCTEW W peHieHUuH MpodiieM
COXpaHEHMs IPUPOJHOIO PABHOBECHS;

yOexXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUU JJIsi COBPEMEHHOM LMBMIIN3ALIUU:
o0ecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUSA MEAMIMHBI, CO3/IaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PEeCcypcHble  MPOOJIEMBbl  Pa3BUTHS
YeJI0BEUeCTBA, MIOMCKA MyTeH BBIXO/A U3 INIOOATBHBIX 3KOJOTHYECKUX MpoOsieM U
o0ecnieyeHusi  Mmepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PalMOHAJIbHOMY
UCMOJIb30BAaHUIO HPUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHMIO HOBBIX CTaHAApPTOB
KU3HU;

3aMHTEPECOBAaHHOCTh B TMOJYYEHUMM OWOJIOTUYECKUX 3HAHUM B LEIAX
HOBBIIIEHNs OOLIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHOW TPAaMOTHOCTH OOydYarommuxcs, GopMHpyeMOit
MIPY U3y4YECHUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJIOB ITO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4YaeMble 3HAHUSA I aHalu3a Hu
OOBSICHEHHSI SIBICHUM OKPYKAIOIIET0 MUPA M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHHS HA OCHOBE HAy4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIBbI0 NOJYYEHUs TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BaTh OWOJIOTMYECKUE 3HAHMSA IS
pelieHys Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHME LEHHOCTH HAY4YHOM JESITEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO M UCCIIENOBATENIBCKYIO NEATENBHOCTD HHANBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEpPbIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeMeTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO mpenmera «buomorusy»
BKJIFOYAIOT: 3HA4YMMbIe T (OPMHPOBAHHMS MHUPOBO33PEHUS OOYYAFOIIMXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHUpPa W CHCHU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTCCTBEHHBIX HayKaX (BEIICCTBO, DHEPIHs, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIH (paKT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCClIeIoBaHne, HAOI0IeHNEe, I3MEPEHHE, SKCIICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUSA (ITO3HABATCIIbHBIC, KOMMYHHKATUBHBIC, PETYJSITHBHBIC),
oOecrieunBaromue GopmupoBaHue GyHKIIMOHATBHOW IPAMOTHOCTH U COIMAJIBHO M
KOMIIETEHIIMM ~ OOYyYaroIIUXCs, CIOCOOHOCTh OOYYaroONIUXCsl — HCIIOJIb30BaTh
OCBOCHHBIE MEKIUCITUILIMHAPHBIC, MUPOBO33PEHUYCCKHC 3HAHUS M YHUBEPCAJIBHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPAKTHKE.

MeranpenMeTHble pPE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa3oBaHus TOJKHBI OTPaXKaTh:

OBnagenne YHHMBepPCAJIbHbIMH yueOHbIMH NM03HABaTeJIbHbIMHI
NEeNCTBUSAMM:

1) 6a30BbIe JJOrHYecKHe JAeiiCTBHUS:

CaMOCTOATENLHO  (OPMYJNHMpPOBATH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOGHUU 3HAHUM TPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilacCupUKaIui, 0000IIECHHUS), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNeNsITh 1EeIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JOCTHXKEHUSI, COOTHOCUTH PE3YJIBTATHI ICSITEIILHOCTH C TIOCTABIICHHBIMU TEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHITHUS i1 00bsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
aHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH W TPOTHBOPEUHS B pPaccMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MO/IETBHBIC CPEIICTBA JJIsI TTPEICTABICHUSI CYIIIECTBEHHBIX
CBS3€il M OTHONICHWH B W3y4aeMbIX OHOJOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYH PA3HOTO pOJA, BBISIBICHHBIX B PAa3IMYHBIX WHOOPMAITMOHHBIX
HMCTOYHUKAX;



pa3palaTbiBaTh IJIAaH PEIICHUS TPOOJEeMbl C YUETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACATCIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBIMIOJIHATE pa0OTY B YCIOBHSAX PEATHHOTO, BUPTYAIHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATHBHOE MBIITUICHUE TIPH PEIIICHUH KU3HCHHBIX MPOOJIEM.

2) 6a30BbIe UCCIIEI0BATEIBLCKHE IeCTBHA:

BJIQ/ICTh HABBIKAMU Y4EOHO-HUCCIIEA0BATEIBCKOW M MMPOCKTHOM JACATEIBHOCTH,
HaBBIKAMU  Pa3pelieHuss MpoOJieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTECIILHOMY TIOUCKY METOJIOB PEIICHHUS MPAKTHYECKHUX 3a/1a4, TPUMEHEHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUIBI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPHpPETalUH, NPeoOpa30oBaHUI0 M NPHMCHCHHIO B Y4YCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(bopMHpOBaTH HAYYHBIN THI MBINIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHECH,
KJTIOYEBBIMU TIOHSITHUSIMHU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBATh COOCTBCHHBIC 3aJa4yd B 00pa3oBaTEIbHOMN
TESTELHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH IPUYMHHO-CIICJCTBEHHBIC CBSI3M W aKTyaJM3UPOBAaTh 3a/auy,
BBIJIBUTATh THIIOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI IS I0Ka3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a71aBaTh MapaMeTPhl U KPUTSPUHU PEIICHIS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEIIEHUS 3aJa4yd pPe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsiM, OIICHHBATH NPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIeJICHANPABICHHBIA IMOWCK TIEPEeHOCa CPEACTB U CIOCOOOB
JCUCTBUS B IPOPECCHOHATBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO W MPAKTHYECKYIO 00JacTu
KU3HECATSIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIIBUTATh HOBBIC WJCH, MPEAJiaraTh OPUTHHAIBHBIE TMOIXO0bI U PEHICHUs,
CTaBUTH IPOOJIEMBI U 33/1a4H, JOIYCKAIONHE aJTbTePHATUBHBIC PEIICHHS.

3) padota ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHUKAX WHPOpMANHH (TEKCTE Y4eOHOTO
MocoOusi, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax maHHBIX, B VHTepHETE), aHaIW3HPOBATH
“HOOPMAITUIO Pa3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUICCKU OIICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynHUpOBaTh 3amPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPU TOUCKE U
otOope Ouonornueckoil uHGoOpMaIMU, HEOOXOJUMON JJIsl BBITIOJHEHUS YYEOHBIX
3a/ay;

NpuoOpeTaTh OMNBIT HCMOJb30BaHUS HHOOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOT'O UCTIOJIB30BAHUS PA3TUIHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (QOpMYy  MpeICTaBICHUS
Oouosiornuecko nHGopManuu (CXeMbl, rpaduKy, AMArpaMMbl, TaOTUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCTBE CpeACTBa mpu padbore C
Oouosiorndyeckor umHoOpManMe: TPUMEHITh XUMHUYECKHE, (QU3NUEeCKUe U
MaTeMaTHYeCKHUe 3HAKM W CHUMBOJIBI, (HOpPMYJbI, ab0peBUATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMUECKHUE  CPEJCTBA
HaTJISJTHOCTH;

BJIQJ€Th  HABBIKAMH  pACcO3HABaHUS U 3alUTBl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJbHBIMH KOMMYHHUKATHBHBIMHY JI€CTBUSIMU:

1) o01enue:

OCYIIECTBIISITh KOMMYHHUKAIIMKA BO BCEX cpepax »KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHHU MO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpejiaraeMoin
3a/lay, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3UIMKI JIPYTUX YYACTHHUKOB
JMAJIOTa WK TUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHUS, TOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYyaIlUH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3NMYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOJICUCTBUS, MOHUMATh
HaMEPEeHUs JIPYTUX JI0JEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO HM3JIaraTb CBOK TOYKY 3PEHUS C HCMOJb30BAHUEM
S3bIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eATeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHAMBUAYATbHOU
paboTHI MpH PEIICHUU OUOIOTHYECKON POOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS TIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 Ye€Ha KOJIJIEKTHBA;

MPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICMCTBUS MO €€ JTOCTHXKEHHUIO: COCTAaBJIATh IUIAH JICHCTBUM,



pacupenensaTh pojid ¢ Y4ETOM MHEHHMM YYaCTHUKOB, OOCYKIaThb PE3YJIbTAaThl
COBMECTHOU paboThI;

OLICHMBATh KA4E€CTBO CBOETO BKJIaJa U Ka)K0r0 yYaCTHUKA KOMAH bl B OOIIUI
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIEHUBATh HJIEU C TMO3UIMM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh MO3UTHUBHOE CTPATETMYECKOE TIOBEJEHUE B Pa3IMYHbIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJbHBIMHU PEryJISSTUBHBIMHU JAeHCTBUAMMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUS JUIsl BBISBICHUS MpoOieM M X
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUW 1IE€JIEBbIE M CMBICIOBbIC
YCTAaHOBKH B CBOUX JICMCTBUSAX M IMOCTYIKaxX MO OTHOIICHHUIO K XKMBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENbHYIO JIESITENIbHOCTh, BBISBIATDH
poOJieMbl, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3a/laud B 00pa3oBaTEIbHON
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEIILHO COCTABJIATH IJIaH PEIICHUS MPOOIEMBI C YIETOM UMEIOLIUXCS
pECYpCcOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLIHsIM;

pacIMpATh paMKUA y4ueOHOTo MpeaMeTa Ha OCHOBE JIMYHBIX MPENNOYTCHHI;

JIeaTh 0CO3HAHHBIN BHIOOP, apTYMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKOH SPYIAUIMH B
pa3HBIX 00JIaCTIX 3HAHWM, ITOCTOSHHO IIOBBIIATH CBOW 0OOpa30BaTENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJI€Th  HABBIKAMU  TO3HABaTEIbHOW  pediieKCMH  KakK  OCO3HaHMUS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI PeIICKCUU IJIsT OIEHKH CUTYyaIlluH, BbIOOpa
BEPHOI'0 PELIEHUS;

YMETh OLICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUKEHUIO;

MPUHUMATh MOTHBBI W apryMeHTbl APYrUX NpH aHaIW3€ pPE3yJIbTaToOB
NEesITebHOCTH;



3) npuHsTHE CE0N U APYrUX:

MPUHUMATh ce0s, MOHMMAasi CBOM HEJIOCTATKU U JIOCTOUHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTrUX IIPH aHAJIU3€ pe3yJIbTaTOB
NEeATENbHOCTH;

OpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIIMH JPYroro YyeaoBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbTathl ocBoeHuss mnporpammbl COO mo Ouonorun Ha
0a30BOM ypOBHE BKIIIOUAIOT cnieruuyeckue A yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEUCTBUI MO OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUMU, BUJBI JEATEIBHOCTH MO MOJYyYCHHI0 HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IUYHBIX YUYEOHBIX CHUTyallUsX, a TaKK€ B pPeajbHBIX
KU3HCHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Owojorueil. B mporpamme mnpemMeTHbie
pe3yabTaThl MPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpeameTHbIe pe3yabTaThl OCBOCHHUs ydeOHOTO Tipeamera «buonorus» 6 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJIU OMOJOTHMU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHHU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KAPTUHBI MUpa U HAyYHOTO MHPOBO33PEHHS, O BKIIAJE POCCHICKHUX H
3apyOeKHBIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (YHKIHMOHAIBHOU
IPAaMOTHOCTH Y€JIOBEKA Ui PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEpKaHHE OHOIIOTHYECKHMX TEPMHUHOB U TOHSTHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTabo113M (0OMEH BEIIECTB U MPEBPAIIEHUE YPHEPTUN),
romMeoctad (camMoperyiysiiusi), YpOBHEBasi OpraHu3alusi JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BEAEHUE (PEMPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TeOopuu (KJIETO4YHas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajibHasg JOrMa MOJEKyJIsipHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (o meHTpax MHOTOOOpasus u
MIPOUCXOXKIEHUS KyJIbTYpHbIX pacTennii H. Y. BaBunoBa), onpeaensTb rpaHUllbl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BIIAJIETh METOJAaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAaHUE KUBBIX CHCTEM, INPOLECCOB U SABJIEHUM, OPraHU3alUsl U IPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBIDKCHHUE TUTIOTE3bI, BHISIBJICHUE 3aBUCHMOCTH
MEXKJy HCCIEAYEeMbIMU BEJIMYMHAMH, OOBSICHEHUE IMOJIYUYECHHBIX PE3YJIbTATOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSITUN, TEOPHUI U 3aKOHOB, YMEHHUE JEJAaTh BHIBOIBI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBIICISTH CYHIECTBEHHBIC MPU3HAKH BUPYCOB, KIETOK MPOKAPHUOT U
DYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHUu3MOB, OCOOECHHOCTHU
MIPOLIECCOB: OOMEHAa BEILECTB M IMPEBPAILEHUS 3HEPrUU B KIETKE, (POTOCHHTE3A,
IUIACTHYECKOIO0 W 3HEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOJIOTBOPEHUS, Pa3MHOXKEHUS, WHIWBUIYAJbHOTO Pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE TPUMEHATH MOJYYEHHbIE 3HAHUS i1 OOBSICHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUW, I NMPUHATHS NPAKTUYECKUX PEIICHUNW B IIOBCEIHEBHOU
KU3HU C 1IeJbl0 o0ecreyeHus 0e30MacHOCTH CBOEro 370pOBbS U 370POBBS
OKPYXAaIOILUX JII0/IeH, COOMI0OIEHUs HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEeH
OPUPOJHON cpese, MOHMMaHuE HEOOXOJMMOCTH HCHOJIb30BAHUS JOCTUXKEHUN
COBPEMEHHOM ouoaoruu u OMOTEXHOJIOTUN TUTSt PalMOHAIEHOTO
IPUPOIONIOIB30BaAHUS;

yMEHHE peuiaTh DSJIEMEHTAapHble T'€HETHYECKHE 3aJadyl Ha MOHO- H
IUTUOPUAHOE CKpEUIMBaHUE, CICIUICHHOE HAacleI0BaHUuEe, COCTaBISATh CXEMBbI
MOHOTHOPHHOTO CKPEUIMBAHUS JJIs MPEACKa3aHUs HacleOBaHMs MPU3HAKOB Y
OpPraHHU3MOB;

yYMEHHE BBIMIOJHATH JA0OpaTOpHbIE M TNPAKTHUYECKUE paboThl, COONIIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIEHMBATh M HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOW MH(pOpPMAIUU, HAYYHO-TIONYJIAPHbIE
MaTepHalibl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCJEIOBaHUNA B OMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ass Guosornyeckyro HHGOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN armapat OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUA ydueOHOro mpeameta «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJM OMOJOTHUU B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MUpa M HAy4YHOTO MHUPOBO33PEHHS, O BKIAJE POCCHUMCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHATBHOU
IPAaMOTHOCTHU Y€JIOBEKA JJIs PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHUE PacCKpbIBATh COJIEpKAHUE OUOTOTUUECKUX TEPMUHOB U MOHSATU: BU/,
MONYJISIUS, TeHO(OHI, HSBOJIIOIUS, ABUXKYIIHE CUIbI ((hakTOpbl) SBOJIOLUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTHUYECKHUE (PaKTOPHI,
AKOCHUCTEMA, NPOJAYUEHThI, KOHCYMEHTBI, PpPEAYyUEHThl, LEeNU MUTAHUS,
JKOJIOTHYEeCKas Mupamuia, OroreoreHos, onocdepa;



YMEHUE W3JIaraTh OWOJOTHMYECKWe Teopuu (dBOMIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUs OHBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxonacrtsa K. M. baspa, depenoBaHusi riaBHBIX HAmpaBICHUH H
myTtet sBomoruu A. H. CesepuioBa, yuenusi o ouochepe B. 1. Bepnaackoro),
OTIPEISISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOAAMHU HaYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OTNMCAaHUE >KUBBIX CHCTEM, TPOIIECCOB U SIBICHWH, OpraHu3alus M TMPOBEICHUEC
OHMOJIOrMYECKOTO IKCTIEPUMEHTA, BBIABI)KEHNE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEX]y HCCIEeIyeMbIMH BEIMYMHAMH, OOBSICHEHHE TIOJYYCHHBIX PE3YJbTATOB,
MCTIOIh30BAaHHBIX HAYYHBIX MOHATHH, TEOPUI U 3aKOHOB, YMEHHUE JI€JaTh BHIBOJIBI
Ha OCHOBAHWU TOJTyYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIC MPHU3HAKA CTPOCHHS OHOJOTHYECKUX
OOBEKTOB: BHUJOB, TOMYJSALWNA, TMPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEOIIEHO30B W JKOCHUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACIEIACTBEHHOMN
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30oBaHMsI, MPHUCIIOCOOJICHHOCTH
OpPTaHMW3MOB, JIEHCTBUS OSKOJIOTHYECKHX (DAKTOPOB Ha OpraHM3MbI, IepeHoca
BEIIECTB M IOTOKAa DSHEPrUU B DKOCHUCTEMaX, AHTPOIIOTCHHBIX HW3MEHEHUH B
DKOCHCTEMax CBOCH MECTHOCTH, KPYroBOpOTa BEHIECTB M OHOT€OXMMHYECKHUX
ITUKJIOB B Onocdepe;

yMEHHE MPUMEHSATh MOJyYEHHBbIE 3HAHUS JIsi OOBSICHEHUS OMOJIOTHYECKHX
NPOLIECCOB U SIBJICHUH, NI MPUHITHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C 1eJbl0 o0ecredeHus 0e30MacHOCTH CBOETO 370pPOBbS U 3I0POBBS
OKPYXAIOIIUX JII0JeH, COOI0/IEHNs HOPM I'PaMOTHOT'O TOBEJICHUS B OKPYKAIOIIei
NPUPOJHON Cpele, MOHUMaHWEe HEOOXOJAMMOCTH HCIIOJIb30BAHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH TSl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

YMEHHE peliaTh dJIeMEHTapHbIe OMOJOTUYECKUE 3a/layd, COCTABJISATh CXEMBbI
MEpEeHOCAa BEIECTB U SHEPTUU B SIKOCUCTEMAaXx (LIEMU MUTAHUS );

yMEHHE BBITIONHATH J1aOOpaTOpHBICE W TPaKTHYECKHE pPadoThI, COOJI0IATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHMBATh M HHTEPIPETHPOBATH HWHGOPMAIIHIO
OMOJIOTMYECKOTO  COJAEP)KAHUSA, BKJIIOYAIONIIYI0 IICEBJOHAYYHbIC 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpMAINH, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  TJI00ATbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO037aBaTh COOCTBEHHBbIE IHMCHMEHHBIE M YCTHBIE COOOIICHHUS,
0000m1as OUONOrHYecKyr0 MH(POPMALMIO U3 HECKOJIBKUX HCTOYHHMKOB, IPAMOTHO
UCIIOJIb30BaTh MOHATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoasubie | Ilpakrnueckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [JOK
! broorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHU3aIUs 1 bubmmorexa [OK
p 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
X i 1
3 MMHYECKHI COCTaB M CTPOCHHE KIICTKH 8 httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 XK 6
HSHEACATEILHOCTL IICTIH https://m.edsoo.ru/7f41c292
PasMHOkeHME 1 MTHANBUYaIbHOE Pa3BUTHE bubnuoreka [IOK
5 5 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTE M H3MEHYHUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust opranu3mMoB. OCHOBBI 3 bubnunoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
8 P 1
C3EPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB 4 TeM uugpoBbie
Ne o/m P Kourpoabnsie | IlpakTnueckue (wucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
bubmmoreka [JOK
1 1
BOMOUHONHAS GHONOTHA o https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
1
3 Oprau3MeI H OKpYKaioLas cpesa ° https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ccTA
bu6mmoreka [JOK
5 P 2
C3CPBHOE BpeMi https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I1O
- 34 0 2.5

I[TIPOTPAMME




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpoubusbie | IlpakTuyeckue
n/m Bcero u3ydyeHusi | oOpa3zoBarTe/ibHbIE
padoThI padoTbl
pecypcbl
bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TO3HAHUS JKUBOU
npuposl. [IpakTudeckas pabora
2 NI: 1p<<I/ICH0JII:>30BaHI/Ie a3IJ)11/1qHLIX 1 0.5 bubmorexa [OK
) P ' https://m.eds00.ru/863e6122
METOJIOB TIPH U3yUCHUHT
OMOJIOTHYECKIX OOBEKTOBY
3 buonoruueckue cuctemsl, 1 bu6mmoreka [JOK
MPOLECCHl U UX U3YyYEHUE https://m.edsoo.ru/863e6564
4 XUMHUYECKUM cocTaB KiIeTKH. Boa 1 bu6mmoreka [JOK
Y MUHEpaJIbHBIE COJIA https://m.edsoo.ru/863e674e
bubnuoreka [IOK
5 b .C 0 1
SATIH, LOCTAR 1 CTPOCHHE DLon https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKUE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 05 bu6nuoreka LIOK
KaTaJINTUYECKOW aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMUIIa3bl
WJIM KaTanasbl)»
b K
7 Vraesoasl. JIunuasl 1 nomoreka O

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




bubmuoreka [IOK

8 HylIenHOBbIE KHCIOTEL AT® https://m.edso0.ru/863e6d5¢
9 Hcropus u meTo1bl U3ydeHus bubnuoreka [IOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka Kak 1e10cTHas )KuBast
crucreMa
Crtpoenune s3ykapuoTHYECKOU
kietku. JJabopartopnas pabora Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEnaparax u ux
OTIICAHUE»
bu6mmoreka [JOK
12 OBMeH BELIeCTS MK METabomH3M https://m.edsoo.ru/863e766¢
bubmmoreka [JOK
13 PotocuTes. XemoCHHTE3 https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 DHepretuieckiii oOmeH https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKH.
Jlenenue KiaeTku. MuTo3.
15 Jlaboparopnas pabota Ne 3 05 bubnunoreka [IOK
«HaOmronenre MuTO3a B KJIIETKAaX https://m.edsoo.ru/863e7dc4
KOHYHMKa KOpeIIKa JIyka Ha
TOTOBBIX MUKpOTIpErapaTax»
16 Buocunres Oenka. Peakiust bu6nmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsus — OuocuHTe3 Oenka bubnnorexa [JOK

https://m.edso0.ru/863e796¢e




18 Hexnerounsie popMbl 3KU3HU — bu6moreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
bu6mmoreka [JOK
19 @opMBI pa3MHOKEHUS OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuoteka [IOK
2 M
0 eHos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJOBBIX
kieTok. Omo10TBOpEHUeE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuoteka [IOK
«3ydenre CTpOEHuU TIOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpPOIIperapaTrax»
29 NuauBunyanbHOE pa3BUTHE bubnnoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o
23 HAaCJEACTBEHHOCTH 1 bubmorexa [JOK
A https://m.edsoo.ru/863e862
M3MEHYMBOCTH
3aKOHOMEPHOCTH HACJICJIOBAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorexa [TOK
P ) A https://m.eds00.ru/863e8878
CKpEIIMBaHHE
UTHOPUTHOE CKPEIIUBAHHE.
A piA pett bubnuoreka [IOK
25 3aKOH HE3aBUCHUMOIO
https://m.edsoo.ru/863e89a4
HaCJIeIOBaHUS MPU3HAKOB
CuerieHHOE HaclleZJOBaHKe
26 npusHakoB. JlaboparopHas padorta 05 bu6nuoreka LIOK

Ne 5 «M3ydyenue pe3yabTaToB
MOHOTHOPHUHOTO U TUTUOPUIHOTO

https://m.edso0.ru/863e8c60




CKpEUIMBaHMA Y APO30(HIIBI HA
rOTOBBIX MUKpOIIpenapaTax»

I'enetuka nosa. HacnenoBanue bu6mmoreka [JOK
27 1
IIPU3HAKOB, CLEIICHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHnacnencreenHas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. M3yuenue bubnuoteka [IOK
28 . 1 0.5
MOAU(PHUKAITIOHHON N3MEHYMBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psiia
Y BApUALIMOHHOM KPHUBOI»
HacnencrBennas n3MEeHUYUBOCTb.
29 JlabopaTtopnas pabota Ne 7. 1 05 bubnuoteka [IOK
«AHanmM3 MyTanui y 1po30QHisI https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIIpENapaTax»
bubmmoreka [JOK
30 Peneriica uerobeia L https://m.edso0.ru/863e8d78
Peseprubiit ypok. O600611eHNE 11O
31 teMme «HacnencrBeHHOCTh U 1
W3MEHUYUBOCTb OPTaHU3MOBY»
bubnuoreka [IOK
32 Ceneiua kak HayKa u npouece 1 https://m.edsoo0.ru/863e9214
33 MeToasl ¥ JOCTHKEHUS CEICKIINU 1 bubnuoreka [IOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buortexHonorus kak orpacib 1 bu6nuoreka LIOK
MIPOU3BOJICTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tewa ypoxa Bcero Konrponbiibie | Hpakririeckue u3yyeHusi =~ oOpa3oBaTesIbHbIE
padoTbI padoThI
pecypchbl
1 DBOJIIOIHS U METOIbI €€ U3yUEHUS 1 bubmmorexa [OK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTHs IPEACTABICHUI 1 bubnuoreka [IOK
00 3BOJIIOLINH https://m.edso0.ru/863e9570
bu6mmoreka [JOK
3 Mitipoosotrorts L https://m.edsoo.ru/863e9cle
[Tomynsimus Kak anemMeHTapHas
€IMHUIIAa BUJIA ¥ SBOJIIOITIH.
4 JlaboparopHas pabota Ne 1 1 0.5 brbmmorexa [OK
https://m.edsoo.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyiue critbl (3JIeMEHTapHbBIS 1 bubnuoreka [IOK
(hakTOpPbI) SBONIOIHIH https://m.edsoo.ru/863e9da4
. bubnuoreka [IOK
6 EcrectBeHHbBIN OTOOP M €r0 (GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTH OPTraHU3MOB U
7 BHUI000pa3oBanue. JlabopaTopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCHUTEIHHOTO XapaKTepay
8 Hanpasnenus u mytu 1 bubnuoreka [IOK

MakKpO3BOJIFOIHNA

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




HeobpaTumocTs 3BOIIONAH

Wcropus xu3uu Ha 3emiie u

10 METO/bI €€ U3Y4YECHUS

1 I'mnoTe3bl TPOUCXOKICHUS )KU3HU bubnuoreka [IOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3emMIie 1Mo 3pam bubnuoteka [IOK
U [IEpUOIaM https://m.edsoo.ru/863eat6be
OCHOBHBIE ATaIbI 3BOJTIOIUU
PaCTUTENBLHOTO U dKUBOTHOTO MUpA.

[IpakTnueckas padora Ne 1 bubnuoreka [IOK

13 0.5
«M3y4eHne NCKOIMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKLIMSIX»

14 CoBpeMeHHas cucTemMa bubnuoreka [IOK
OPraH4ecKoro Mupa https://m.edsoo.ru/863ea48e
OBOJIIOLINS YeJIOBEKa bubmuoreka [IOK

15
(anTpOmorenes) https://m.edsoo.ru/863eac2c

16 JIBwxyiue cuibl ((hakTophl) bubnuoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJIMU 3BOJTIOLUU
YyeJIoBeKa

18 Yenoseueckue pachl ¥ IPUPOIHbIE bubnunoreka [IOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHriit ypok. O6001IeHHE 10

19 TeMe « BO3HUKHOBEHUE U pa3BUTHE
YKU3HU Ha 3emiie»

20 DKoJIoTHus KaK HayKa




Cpenbl 00UTaHUS U SKOJIOTUICCKHE

bubmuoreka [IOK

21 (baxTopsI https://m.edsoo.ru/863eafec
AbGunotnueckue GaKkTOpsI.
Jlaboparopuas padora Ne 3.
«Mopdonorudeckre 0cOOCHHOCTH

22 pacTeHuil U3 pa3HBIX MECT 0.5 brbmmorexa [HOK

https://m.edsoo.ru/863eb10e
oburtanusy. JJaboparopnas padbota
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJIEYCa
bu6mmoreka [JOK

23 buotieckie daktops! https://m.edsoo.ru/863eb348
OKOJIOTUYECKHE XapaKTEPUCTUKH
nonymsiiuu. [Ipaktuueckas pabora

24 Ne 2 «[Toncuér morHOCTH 0.5
MOMYJISILIUI pa3HBIX BUAOB
pacTeHuiD»

o5 Coo01ecTBa OpraHu3MOB — bubnuoreka [IOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a

%6 OKOJIOTUYECKHUE CHCTEMBbI bubnuoreka [IOK
(?KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcHoBHBIE TIOKa3aTENN

97 3KOCUCTEMBI. DKOJIOTUYECKHUE bubnuoreka [IOK
nupamuisl. CBOMCTBA IKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 IIpupoaHbIe 3KOCUCTEMBI

29 AHTpPOIIOTEHHBIE DKOCUCTEMBI

20 buocdepa — rnobanpHas bubnuoreka [IOK

3KOCHCTEMA 3EMITH

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




31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmmoreka [JOK
ouocpepsl https://m.edso0.ru/863ebd16

32 YenoseuecTBo B Onocdepe 3emin 1

33 CocytiecTBoBaHUE IPUPOIBI U 1 bubnuoteka [IOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
Pesepubrit ypok. O600611eHNE

34 Ttembl «Coo0riecTBa u 1
IKOJIOTHYECKHAE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I1O 3 55

[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1l YYEHUKA

* buosnorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u
npyrue /Ilox pen. Ilaceunuka B.B., AkunonepHoe obmectso «M31arenbeTBo
«[Ipocsenieane

N.B. Aradonos, B.1 Cupornazos. buonorus. O6mas buonorus. 6a3oBbrit

ypoBeHb. Jlpoda. M. 2023

METOANYECKHUE MATEPHUAJIBI JIJIS1 YAUTEJIA
N.b. Aragonos, B.1 Cusornasos, 5I.B Korenesckas. Pabouast TeTpap.

buonorus. O6mas buonorus. 6a30BeIii ypoBeHb. BepTukans. [Ipoda. M. 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

drofa-ventana.ru
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