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PABOYAS ITPOT'PAMMA
(ID 6530705))

no yue0HOMY npeamety «buosorus»
st ooygaromuxes 10-11 kimaccos.

ba3oBblil ypoBeHb.



INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIpENICTICHUST TOAX00B K (OPMHUPOBAHUIO COJACPKAHUSA Yy4eOHOTO MpeaMera
«buonorus» coctaBwiIM: KoHIEeNTyalbHble mnonoxkenus OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTH  IIeJieH, COJIepKaHusl, pe3yJIbTaToB oOOy4YeHUus U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIUX LEIX U
NPUHIUINAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHErO
obmrero oopazoBanus B Poccuiickoii denepaiiuu, a Takxe MoJIOKEHUS 0 crienuduke
Ouosnoruu, €€ 3HAYEHWHW B T[IO3HAHMM KUBOM MPUPOILI U OOECIeYeHUH
CYIIECTBOBAaHMS 4ejoBeYecKoro oodmecTBa. COrjlacHO Ha3BaHHBIM MOJIOKCHUSIM,
OMpeIeNICHbl OCHOBHBIC (DYHKIIUU MPOTPAMMBI IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo 6uooruu 1aéT MpeICTaBICHUE O MEIIX, 00 00IIeH cTpaTerun
0o0y4eHus1, BOCITUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUEOHOTO MpeiMeTa
«buonorusy, onpenenser 00s13aTeNbLHOE MPEIMETHOE COJIEP)KAHKE, €TO CTPYKTYDPY,
pacrmpesneneHie Mo pasjeliaM U TeMaM, PEKOMEHAYEeMYIO IOCeI0BaTeIbHOCTh
M3YUYEHHUS] YUEOHOr0 MaTeprasia ¢ Y4ETOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBS3€H, JIOTUKM O0Opa30BaTEIbHOTO TIPOIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yJarommxcs.

B mporpamme 1o 61M0J10TuHY TaKKe YIYUTHIBAIOTCS TPEOOBaHUS K TIJIAaHUPYEMBIM
JUYHOCTHBIM, METalmpeJAMETHBIM M MPEIMETHBIM pe3yJibTaTaM oOOy4YeHUs B
dbopMupoBaHUT OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIHLHOM
NEeSATENHbHOCTH/YUEOHBIX JEHCTBUNM OOY4YalOMIMXCAd MO OCBOCHUIO COJEpPKAHUS
OMOJIOTUYECKOTO 00pPA30BAHMSL.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIN YPOBEHB) peaIn3oBaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3yYE€HHHM OHWOJoruu, Onarogapss 4eMy B HeW
NpPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHUS, LEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOT'O MBIILIEHUS, IPEICTABICHUN O 3I0pPOBOM
o0Opa3e XM3HUM U OEPEKHBIM OTHOILIEHHWEM K OKpPY’Kalolleld MPUPOIHON cpere.
[TosTOoMy Hapsmy ¢ U3y4eHHEM OOIIEeONOIOTHYECKUX TEOPU, a TAKKe 3HAHUU O
CTPOCHUU >KUBBIX CUCTEM PAa3HOTO PaHTa U CYHIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YAEIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsI PEIICHUS NPUKIIAIHBIX 3a7a4, B
TOM 4YHuclie: TPOPUIAKTUKU HACJIEICTBEHHBIX 3a00JI€BaHUN YeIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJILTUPOBAHMS, 000CHOBAHUS YKOJIOTHIECKH IIeJIeCO00Pa3HOTO
IIOBEJICHUS B OKPYXKAIOWIEH NPUPOJHON Cpelie, aHaIu3a BIMSHUS XO3SIMCTBEHHOU
NESTEILHOCTH YEJIOBEKA Ha COCTOSIHME MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcuneHne BHHMMaHUA K MPUKIATHON HAMpaBJICHHOCTH Y4YEOHOro IMpeaMera
«buoorus» TpoJIMKTOBAHO HEOOXOAUMOCTHIO 00€CTICUEHUS YCIIOBUM JIsI PEIICHUS



OJIHOM M3 aKTyaJbHBIX 33Jlay IIKOJBHOTO OMOJIOTMYECKOro 00pa3oBaHusl, KOTOpas
npeanonaraer GopMUpoBaHHE y OOyHarOIIMXCsl CIIOCOOHOCTU aJanTHPOBATHCS K
W3MEHEHUSIM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorusa Ha ypoBHE cpenHEro oOmero o0pa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa obecreunBaeT (GopMUpOBaHUE y OOyYArONIUXCS TPEICTABICHUN O
HAyYHOW KapTUHE MHpa, paciupsieT U 00oOIaeT 3HaHUA O KUBOU mpupoie, eé
OTIUYUTEIBHBIX TPHU3HAKAX — YPOBHEBOW OpraHU3alldd W SBOJIOIUH, CO31aéT
yCIOBUSL  JJIsi:  TIO3HAHHWSI  3aKOHOB  JKMBOM  Mpupoabl, (GOPMUPOBaHUS
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasa
KU3HH, IKOJIOTUIECKOTO MBIIUICHHS, [IGHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bosnbioe 3HaueHnEe OMOJIOTHS UMEET TAKKe JUIsl PEIICHHs] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  oOmero  o0pa3oBaHUs, COLMAIU3ALMH
oOyyvaroruxcsi. Mzydenue Ouonioruu oOecreunBaeT yClIoBUs I (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX Y HWH(GOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTETpaldyd OMOJOTMUYECKHX 3HAHHMM C
MPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUN
u reorpadun. Ha3BaHHBIE MOJOXKEHUS O MpeaHA3HAYCHHH y4eOHOro IMpeamMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpPEACIICHUS TOIXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHUsI, TMPEJCTABICHHOTO B MpOTrpaMMe IO
OunoJIoruy.

Ot6op coxaepkanusi yuyeOHOro npenmera «buonorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOpPAa3HOTO IMOAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OO0y4aroIuecs: TOJDKHBI OCBOMTH 3HAHUA W YMEHHs, 3HAUUMBbIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbI, ONPEIECIAIONIME aJIeKBaTHOE TMOBEICHUE
YelloBeKa B OKPYKAIOIICH MPHUPOIHON cpese, BOCTPEOOBAHHBIE B MOBCEIHEBHOU
KU3HU U MOpakTUYecKou aestenbHOCTH. Oco0oe MECTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUsI, KOTOPBIE CIIyKaT OCHOBOMU JJisi (JOPMUPOBAHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
LIEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHH3alUU
OHMOJIOTHYECKOTO 00pa30BAHMSL.

CTpyKTypupoBaHHE COJEp)KaHUS y4eOHOTO0 Marepuana B Mporpamme IIo
OMOJIOrMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAYEHHUS 3HaHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX >KMBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AIMH U
ABOJIIONIMU. B COOTBETCTBHUM C 3THM B CTPYKType yueOHOro npeameTa «buomorusy»
BBIJICTICHBI CIIEYIOIINE COJepKaTeNbHble TUHUM: «bronorus kak Hayka. MeTos
HAyYHOTO TO3HaHUs», «KieTka kak Ouonormueckas cuctemay, «OpraHusM Kak
ouosnornyeckas cuctema», «CucreMa M MHOTOOOpa3ue OpraHUYECKOro MHUPAY,
«IBOIONHUSA KUBOK TPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.



Llens u3ydenus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHEe  OOYYAIONIMMHUCS  3HAHUAMH O  CTPYKTYPHO-QPYHKIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM PA3HOTO paHra u MNpuoOpeTeHue yMEeHUui
UCIIOJI30BaTh ATH 3HAHMS I TPAaMOTHBIX JEHCTBUI B OTHOIIEHUH OOBEKTOB
YKUBOUM NPHUPOJBI U PELICHUS PA3INYHBIX KU3HEHHBIX IPOOJIEM.

JocTikeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3zoBoM
YpOBHE 00ecreunBaeTCs pEeIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBbI 3HAHUUW O OHMOJOTMYECKHUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MMPABHIIAX, CIYKAIIUX OCHOBOU
s (OpMHUPOBaHMS TNPEACTABIECHUI O €CTECTBEHHO-HAYYHOM KapTUHE MHUPA, O
METO/IaX HAYyYHOT'O MO3HAHMS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSX YKUBBIX
CUCTEM PA3HOT0 YPOBHSI OpraHU3allMH, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrue y OOyYarOIIMXCS MO3HABATENBHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpoOllecCE€ aHalIM3a JIaHHBIX O MyTSX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IVISIIOB, WJAEH M TOJIXOJIOB K M3YUYEHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OPraHU3alUN;

CTaHOBJICHHE Yy oOOywarommxcs oOmeil KyJabTyphl, (YHKIMOHAIHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MUpa KUBOW MPUPOJIbl HA OCHOBAHUH 3HAHUH U OTIBITA, MOTYUYEHHBIX TPU U3YUYEHUU
Omosoruu;

dopMupoBaHUEe Yy OOydYalIIMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOW JAESTENbHOCTH YEJIOBEKAa, Pa3BUTUHU
COBPEMEHHBIX MEJIMIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOM
PUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEH, COOTI0OICHUS AITUIECKUX
HOPM IpHU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0OBaHU;

OCO3HaHUE ILIEHHOCTH OWOJIOrMYECKUX 3HAHUWA [UIsl TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPHI, A1 (POPMUPOBAHMSI HAYUHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEAHEBHOM KU3HU IS
OLICHKH TOCJEICTBUI CBOEH AESATENIBHOCTH 10 OTHOLIEHUIO K OKPY>KAIOIIeH cpenie,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHE M COONIOJAEHUE Mep NPO(PHIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oOmiero oOpasoBaHusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SBIISIETCS O0S3aTENIbHBIM YUYE€OHBIM TMPEIMETOM, BXOASIIMM B
COCTaB MpeaMeTHOM 001acTh « EcTecTBEHHO-HAy4YHbIE IPEIMETHD.

Jlist m3ydenwnsi 6uoja0ruy Ha 6a30BOM yPOBHE CPEHETO 001Iero o0pa3oBaHus
otBoauTCs 68 yacos: B 10 kinacce — 34 vaca (1 yac B Henenmto), B 11 kitacce — 34 yaca
(1 gac B Henemo).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3sb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMU €CTECTBCHHBIMU HayKamu, (puiiocodueit, ITUKON, ICTETUKON U MPABOM.
Ponw Ouonoruu B opMUpOBaHNUN COBPEMEHHOM HAyYHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

Meto/bl TO3HAHUS KUBOUM MPUPObI (HAOMI0ICHUE, SKCIIEPUMEHT, OMKUCAaHUE,
U3MEpEHHe, KiIacCU(pUKaLMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptpetst: U. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[Ipaktuueckass pabora No 1. «lcmonb3oBaHue pa3iIMYHBIX METOJOB MPHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alMs.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTianuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpPraHU3aIlMNd OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoeHOTHYECKH ), OnocepHBIii.

JdemoHcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb Mosiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KJIIETKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE HJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpaAIbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOr0 OanaHca.

benku. CoctaB u crpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKyJbl (TepBUYHAS, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKue CBoilcTBa OenkoB. buonorumyeckue
GyHKUHUU OENKOB.



depmMeHTHI — Oronornyeckue Karanuzatopsl. CTpoeHune pepMeHTa: akTHBHBIM
HeHTp, cyOcrpatHas cnenuduyHocth. Kodepmentsl. Butamunsl. OTtinuus
(epMEHTOB OT HEOPTraHUYECKUX KAaTaIu3aTOPOB.

YrieBoasl: MOHOCaXapu bl (TI0K03a, pru03a U 1e30KCUupru003a), Tucaxapuibl
(caxapo3a, JakTo3a) MW ToOJHMCaxapuibl (Kpaxmaj, TJUKOTeH, UEeJUII0I03a).
buonoruyeckre GyHKIMH yTIIEBOIOB.

Jlunuaer:  Tpurauuepunbl, ¢dochoaunuael, crepouabl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢Gynkumu aunuaoB. CpaBHeHHE
YIJIEBOJIOB, OETKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykieoruaer — MoHOMEpPSHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GyHKIUH.

Huronorus — Hayka o kietke. Kierounas Teopust — npuMep B3auMOACHCTBUS
ujeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.

Krnerka kak nienoctHas sxuBasi cucrema. OOmue npu3Haky KJIETOK: 3aMKHYTast
Hapy»Has MmemOpana, monekynbl JIHK kak renerudeckuil ammapar, cucrema
cUHTE3a Oelka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotrhyeckas. OcoOeHHOCTH
CTpOEHHUs TpoKapuoTuueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTUMKOKAIUKC, UX
¢ynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa 1 pyHkiuu. l{utomnazma u eé
opranounbl. OnmHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
an30CcoMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJApUN W TuiacTun. Bunbl mmactun. HememOpaHHbIe
OpraHou/bl KJETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKHA. QyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiid 1IeHTp KiIeTku. CTpoeHue sjpa: siaepHas 00010YKa,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHncTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Huarpammsbl: «PacnipesienieHrie XUMHUYECKUX DJIIEMEHTOB B HEKUBOU IIPUPOJIEY,
«PacmipeienieHue XMMUYECKUX 2JIEMEHTOB B KUBOW MPUPOJICH.

Tabmuubr u cxembl: «llepuogndeckass TabauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoeKyJbl BOAb», «brocunTtes 6enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue depmentay, «Hykmennosbie kucnotel. JJHK», «Ctpoenne monekybi



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKW,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHYECKON KIETKU,
«CTpoeHue sapa KIETKn», « YTIIEBOIAbD, «JIumuabn.

OOopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME [UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadOThI:

Jlabopatopuas pabora Ne 1. «/3yueHue KaTaaTuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UK KaTaaasbl)y.

Jlabopatopuass pabora No 2. «lM3ydeHue CTpOEHHS KIETOK pACTEHUH,
KUBOTHBIX M OaKTEpHil MOJI MUKPOCKOIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OTHCAHUE.

Tema 4. /KusHeaesTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomm3M. AcCuMuUmAIUs (TUTaCTHYECKUii OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbIid. Pons dhepmenToB
B OOMEHE BEIIECTB U MPEBPAILICEHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTh oTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Biausinue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €TI0
NPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTCHUI.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeliecTB, BbIJEICHUE U
AKKyMYJIMPOBaHUE YHEPTUH B KJIIETKE. DTalbl SHEPreTUYECKoro ooMena. ['nukonus.
Bpoxenne u ero Buabl. KucimopogHoe OKHCIECHHE, WA KIETOYHOE JbIXaHHE.
OxucnurensHoe GpocopunupoBanne. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuun wmarpuynoro cuHTe3a. [eHernueckas wuHdbopmanus u JIHK.
Peanmzanusi renerndeckoit wHGOpMaUM B KIETKE. ['€HETHYECKUM KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmarpuusblii cuaTe3 PHK. Tpancimsauus — 6uocunres
Oenka. Ortambl TpaHcisiuu. KomupoBanue amuHOKUCIOT. Pomb pubocom B
ounocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. Uctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOGHHOCTH CTPOCHHSI M SKM3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepnodaru. bonesnm pacTteHuid, XKWBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoaeduiuta yenoreka (BUY) — BozOyaurens CITM/a.



OOparHast ~ TpaHCKpuIlMsi, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpauuu:

[optpetsr: H. K. Konbuos, /1. . Banosckuii, K. A. Tumupszes.

Tabmuier u cxembl: «Tunbl mutanusy, «Metadboauzm», «MHTOXOHIPHUNY,
«OHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenne u xuzHeHHbM nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukaun «Yapoeane JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MojJenb cTpykTypsl JJTHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1uki, Wiu >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B uHTepdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMTITOn qHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. XpomaTtuisl.
[{UuTOJIOTUYECKNE OCHOBBI PAa3MHOXEHUS W  MHIWBUIAYAJIbHOTO  Pa3BUTHUA
OpPTaHU3MOB.

Henenue knetku — muto3. Craaun mutosza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubeb KJIeTKU — aromnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrioynoe U nmosoBoe. Bunpl 6ecnonaoro
Pa3sMHOXEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHKe, BETeTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €T0 3HAYECHHE JJIS CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €T0 OTIMYUS OT OECTIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, MpouCXondimine Ha CTagusx Meno3sa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornuecknii CMbICI U
3HAYCHHUE MEN03a.

'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHM M AUYHMKUA. OOpa3oBaHME W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIETKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHHUsl SAWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpUOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
apobneHue, racTpyisanus, opraHorere3. IloctamOpuonanbHOe pa3Buthe. THUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOe, HempsiMoe (IMYMHOYHOE). BrusiHue



cpeabpl Ha Pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButme pacrernuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuier u  cxeMbl: «DOpMBI pa3MHOXKEHHS OPTraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJIOBBIX KIJIETOKY,
«Ctpoenue xpomocombl», «Knetounsiii nukmy», «Pemnmukanusa JTHK», «Murtos»,
«Meiniosy, «IIpsmoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MICKOIUTAKOMINX U
4yeoBeKka», « OCHOBHBIE CTAIMM OHTOT'€HE3ay.

OGopynoBaHue: MHKPOCKOTI, MHKpOIpEenapaThl «Cnepmaro3onasl
MJICKOTIUTAIOIIETO», «SIHIEeKIeTka MiIeKonuTarmero», «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEJb-alIuiMKauus «/lejieHue KIEeTKn», MOJEIb
JIHK, moxens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pab6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENaparaxy».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3apauu renetuku. Mctopus pa3BuTHs TeHETUKU. POJIb IUTONOTUU
U SMOPHOJIOTUM B CTAHOBJIICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHUKH. METOIbl TEHETUKH (THOPHI0JIOTHICCKHM,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. ['eHeTn4eckass CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUs MMPU3HAKOB, YCTAHOBIECHHBIE . MeHnenem.
MoHoruOpuiHOe CKpelMBaHUE. 3aKOH eIWHO0Opa3us THOPHJIOB IIEPBOIO
nokoJieHus. [IpaBuiio JOMUHHPOBaHUS. 3aKOH pacIlleIICHUs MPU3HAKOB. [ unoresa
YUCTOTHI raMeT. [ToTHOe ¥ HeMOoJIHOE TOMUHHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCIleIOBaHMS
npu3HakoB.  [[UTOreHETHYECKWE  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenpanue. Mcnoap30BaHne aHaAIUM3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEJICSICHHS TEHOTHIIA OCOOH.

CuernieHHOE HacyienoBaHue npu3HakoB. Pabora T. MopraHa 1o crierieHHOMY
HacJIeI0BaHUIO TeHOB. HapyllleHue clienieHns FreHOB B pe3yIbTaTe KpOCCUHTOBEPA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. [ eHETHUECKUE KapThl.



I'enetnka mosa. XpoMOCOMHOE OINpENENIeHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTrHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI N3MEHYMBOCTU: HEHACIIEACTBEHHAS] M HACJIEACTBEHHAS.
Posp  cpenpl B HEHACHEACTBEHHOM  W3MEHUMBOCTH.  XapAaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKUA U MX
HOopMa peakuuu. CBolicTBa MOANU(MUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBennasi, winm TEHOTHNHYECKas, W3MEHYMBOCTb. KomMOMHaTHBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHYMUBOCTU. MyTalnmoHHasi u3MeHUYUBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpU4rHBI MyTauuid. MyTareHHble (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HAacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enetnka wenoseka. Kapunorun uyenoBeka. OCHOBHBIE METOJBI TI'€HETHKU
YeJIOBEKA: FeHEANIOrMYeCKUM, OJIM3HEIOBBIN, IMTOr€HETUYECKUN, OMOXUMUYECKUA,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONIPENIECIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBeHHble 3a00JIeBaHHMS dYeJIOBEKAa: TI'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue | TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHAIBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JIEUCHUS T€HETUYECKHUX
Oosne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TeHETUKH B NPEAOTBPAILIEHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YelloBeKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmuis! u cxeMbl: «MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IIUTOIeHETUYECKast
OCHOBa», «3aKOH PACILEILICHUS U €r0 IUTOI€HETUYECKasi OCHOBA», «3aKOH YHUCTOTBI
rameT», «Jurubpunnoe ckpemubanuey, «Llurosornyeckre 0CHOBbI AUTUOPUIAHOTO
CKpelnBaHusa», «Menosy, «B3anmMoaencTBue ajielibHbIX T€HOBY, «[ eHeTnueckue
KapThl PACTCHUH, )KUBOTHBIX U 4elIOBEKa», «l eHeTnka monay, «3aKOHOMEPHOCTH
HACJENOBaHUs, CLEIUIEHHOTO ¢ IoJIoM», «KapuoTunbl yenoBeka U KUBOTHBIX),
«Bunel u3menunBocTH», «MonudukanmonHas U3MEeHUYUBOCTH», «HacnemoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBu», «MyTallmoOHHAas U3BMEHUYUBOCTD.

O6opynoBanue: MoAenU-anmauKanu «MOHOTHOPUIHOE CKpPELIMBAHUE,
«HenonHoe nomuHupoBaHuey, «JurnOpunHoe ckpenuBanue», «llepexpéct
XpOMOCOM», MUKPOCKOI ¥ MUKpoIipenapaT «/J{po3oduna» (Hopma, MyTauuu Gopmsl
KPBUIBEB M OKPACKH Tela), repbapuii «['opox moceBHOM».



JlaGopaTopHble U NpakTHYecKue padoThbl:

JlabopatopHas pabota Ne 5. «M3ydenue pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaboparopHas pabota Ne 6. «3yueHue MoauPUKAITMOHHON U3MEHYMBOCTH,
MIOCTPOEHHE BAPUALMOHHOTO PSiJla U BAPUALIMOHHON KPUBOW.

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30¢puiabl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuyeckass padota Ne 2. «CocTaBlieHHME€ U aHalu3 POJOCIOBHBIX
YEI0BEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak Hayka U MPOLECC. 3apPOKICHHUE CENEKUUH W JTOMECTUKALIMS.
VYyenue H. U. BaBuiioBa o ieHTpax mpouCcX0oxACHUS 1 MHOTOO0pa3usi KyJIbTYPHBIX
pacteHuil. LIeHTpbI MPOUCXOKACHUS AOMAITHUX KUBOTHBIX. COPT, OPOa, IITaMM.

CoBpeMeHHbIE METObI CEeNeKIMU. MacCOBBIM U MHAMBUIYAJIBHBIA OTOOPHI B
CEJIEKIMM pPAcTeHUl M JKMBOTHBIX. OIllEHKa »KcTepbepa. BIM3KOpOJICTBEHHOE
ckpeuiuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUM.
['erepo3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHI.
Otpanénnas rubpuansanus 1 e€ ycnexu. IcKycCTBEHHBIA MyTareHes v Moixy4yeHue
IIOJIMIUIOUIOB. JIOCTHKEHUS CEJIEKLIUN PACTEHHUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHepHUs. OTalmbl
co3ganusi pexomOuHanTHo JIHK wu TtpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kierounele KyabTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KiioHnnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Dkojoruueckue W dtudeckue  npoosmembl. MO —  reHeTudecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmumbsl 1 cxembl: kapta «LleHTpbl NpoUCXOXKIAEHHST W MHOroo0Opasus
KYJbTYPHBIX pacTeHui», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJbTypHBIX
pactenuity, «OTnanéHnas rudpuauzamus», «Padotel akagemuka M. @. MBanoBay,
«Ilomumnonnusa», «OObEKTBI OuoTexHONOrUM», «KieTouHble KyJIbTYypbl U
KJIOHUPOBaHHE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

OO6opynoBaHue: MyJISKHU TUIOJIOB M KOPHETTIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX035UCTBEHHbBIE PACTEHUS.

JlaGopaTopHblie U NpakTUHYeCKHe padoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTH)KEHHSI CEJIEKIIMM pAacTEHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILIMIO, IIJIEMEHHYO bepmy,



COPTOUCHIBITATENILHBIN ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIaDOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBoJIIOLIUOHHAS 0HOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHUS 3BOJIIOLMOHHOW TEOpUU. OBOJIIOLHUOHHAS
Teopusi U €€ MecTo B OMONOrvM. BiusHue 3BOJIIONMOHHON TEOPUM HA pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa sBomonuu. [lameoHTONOrHYECKHE: TOCIIEI0BATEIbHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMMCH, NEPEXOJHbIE (HOPMBIL.
buoreorpaduueckue: cxoacTBo U paznuune GayH u Hpiop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U PA3IUUUs SMOPHOHOB pAa3HBIX BHUIOB
NMO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHAJIOTHYHbIE,
pPYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OomonuoHHas Teopuss Y. JlapBuHa. IlpeanochblIKM BO3HUKHOBEHUS
napBuHU3Ma. J[BHKyIME CHJIbI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEOMpeIeIEHHAsT WU3MEHUYUBOCTD,
O60opr0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Botonnn (CTD) U €€ OCHOBHBIE MOJI0KEHUSL.

MuxkposBoironus. [Tonmynsuns kak eAMHUIA BUIA U SBOJIIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMM BUAOB B Npupojae. MyTallMOHHBIN
npouecc M KOMOWHATHBHAas W3MEHYMBOCTb. [lOMyJLIMOHHBIE BOJHBI U Jpeild
reHoB. M30Is1ust 1 MUTpalus.

EcrecTtBeHHbIit 0TOOp — HampaBisoomui (akTop 3BOIOIUUA. DOpPMBI
€CTECTBEHHOTO 0TOODA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Boonuu. [Ipumepst
IPUCTIOCOOJICHUN y OpraHu3MoB. ApoMopd 036l U UAMOAAANTALIUH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHOBHbIE (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomornusi. DPopMbl  ABONIONUU:  (pUileTUYECKas, JUBEpreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOTIOIUY.

[IporcxoxaeHre OT HecnenMalIU3UpOBAHHBIX NpenkoB. IIporpeccupyromas
crienrann3anys. ATanTUBHAS panalusl.

JdemoHcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mrotep, A. H. CeBepuos.



Tabnuubl u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emiey, «3apoabIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyliecTBoBaHue», «EcTecTBeHHBIM 0TOOp», «MHOrooGpa3ue COpPTOB PaCTEHHIN,
«MHoroobpazue  mopon  KMBOTHbIX»,  «llomymaumm»,  «MyTauuoHHas
U3MEHUYUBOCTE», «ApoMopdo3sly, «Umnoamanrammm», «OOImas aereHepanusy,
«/IBmxymue cuiabsl 3Boionun», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOIeHHOCTh OPraHu3MOBY,
«I'eorpagpuueckoe BUI000pa3zoBaHuE», « IKOJIOTMUECKOE BUI000PA30BAHUE.

O06opynoBaHKe: KOJUIEKIUS HACEKOMBIX C Pa3jIM4YHBIMA THUIIAMH OKPACKH,
HaOoOp IUIOAOB M ceMsiH, Koyuiekuus «l[Ipumephl 3alUTHBIX HPUCIIOCOONEHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIIPABICHUS IBOJIOIUNY, 00BEMHAS MOJEIb
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaguueckass kapra wmupa, Koiuekuus «Dopmbel CcoOXpaHHOCTH
VMCKOINIA€MBbIX JKMBOTHBIX M pacTeHUuN», Mojenb ammmukanus «llepekpéct
XpPOMOCOMY, BIIayKHbIe npenapartsl «PazButue Hacekomoro», «PazBurtue Jsrymkmy,
Mukponpenapar «po3zoduna» (Hopma, MyTaruu GopMbl KPbUIILEB U OKPACKH TENA).

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHUIOB IO MOP(OIOTHUESCKOMY
KPUTEPHUION.

Jlabopatopnas padota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapakTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4HbIe TPEACTABICHUS O 3apOKICHMM >KW3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 M NaHCHepMus. XHUMHUYECKas
ABONIONMSA. AOHOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEPUMEHTANBHOE MOATBEPKIAECHNE XUMUYECKON IBONMOINH. HavanpHbIe Tansl
ounonornyecko »Bosmonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. lIepBblE KIIETKM M HMX DBOJIIOLUS.
®opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emue mo spam M nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickas Hpbl. llaneo3olickas spa u €€ mepuoabl: KEeMOPUMCKUIA,
OPJOBUKCKUH, CUITYPUUCKHN, T€BOHCKN, KAMEHHOYTOJIbHBIN, TIEPMCKHH.

Me3so30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaitHo3oiickasgs »3pa W €€ TMEepUuoabl: IAJCOrCHOBBIM, HEOTCHOBBIM,
AHTPOTIOT€HOBBIN.

XapakTepucTUKa KJIMMaTa U Te0JOTMYeCcKuX IpoueccoB. OCHOBHBIE ATallbl
ABOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOrO MHpa. ApomMopdo3bl y pacTeHUU U
KUBOTHBIX. l10osiBIIEHME, paciBET U BBIMUPAHUE TPYIIT KUBBIX OPraHU3MOB.



Cucrema OpraHM4eckoro Mupa Kak oOTpaxeHue 3Boironuu. (OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeacraBiieHuit o
IPOUCXOXKJIEHUN uYeJoBeka. Meroasl H3ydeHHsl aHTpororesesa. CxoacTBa u
pa3auyus 4esoBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEJIOBEKA.

JBrxyiue cuibl ((hakTopsl) aHTpororenesa. HacneacTBeHHas 13MEHYHBOCTh
U ecTecTBEeHHbIH 0TOOp. OOIIecTBeHHbI 00pa3 >KU3HU, U3TOTOBIICHUE OPYIUN
TPYJa, MBILUJIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbld, Yenmoek npsMoxoasmui, YermoBek HeaHAEpTAIbCKUM, UYenoBek
pa3yMHbIii. Haxoakum uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUIHAsS
(eBpasmiickasi),  HErpo-aBCTpaioujHAas  (PKBATOpUAJbHAs),  MOHIOJOWIHAs
(a3marcko-amepukaHckasi).  UepTel  MpPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHUs. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHncTpanuu:

[Toptpetsi: ®. Pemu, JI. Ilactep, A. U. Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmuiel U cxembl: «Bo3HukHoBeHHe ConHEYHOUW cucTeMbly, «Pa3Burtne
opraHudeckoro Mupay», «PacturenbHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckas kineTka», «CoBpeMEHHas CHCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMHYECKHX YEpPT CTPOCHMS YEJOBEKAa U YEeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHbIE MeCTa TMAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJoBeKa», «JlpesHenmue nmoam», «pesHue moam», «llepsbie
COBPEMEHHBIE JI0IN», «YemoBeyecKrue paco».

O6opynoBanme:  mymsoku — «lIpoucxoxaenne  demoBekay  (OIOCTBHI
aBCTPAJIONINTEKA, NUTEKAHTPONA, HEAaHJAEPTAJIbLA, KPOMAaHbOHIIA), CJICNIKU WIIN
U300pKEHUS KaMEHHBIX OpYyJIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyowna, ckpebiia), TE€OXpOHOJOTHYECKas Taliuna, KOUieKuus «DopMbl
COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTaTKOB PAaCTEHUUN U
KUBOTHBIX B KOJUICKLIHSAX).

DKCKypcHsi «IBOJIOLKS OPraHUYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€el).

Tema 3. Opranu3mbl U OKpYysKamoas cpeaa.



DKOJIOrus KaK HayKa. 3aauu U pa3feibl IKOJIOTUU. MeToabl SKOJIOTHYECKUX
UCCJIeIOBAHUN. DKOJIOTMUYE€CKOe MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKa.

Cpenpl oOuTaHHs OpPraHU3MOB: BOJAHAs, HAa36MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MECHHASI.

Oxonornueckue (axktopel. Kinaccudukanus skonorudeckux (HaKTOPOB:
abnotuyeckre, OWOTHYECKME W aHTPOINOreHHbIe. JleHcTBHE HSKOJOTHMYECKHX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaXHOCTh. DoTOnepruoan3M.
[IpucnocoOnenust OpraHU3MOB K  JCWUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buosiornueckue puTMsl.

buotnyeckue dakTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIIHUYECTBO, cUMON03 U ero (opmel. [lapazutusm, koomnepanus, MyTyaau3M,
KOMMEHCAIIM3M (KBapTHPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HadyeHne OMOTHYECKUX B3aUMOJCUCTBUI JUIsl CYIIECTBOBAHMS OPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyisauud. (OCHOBHBIE TMOKa3aTeau
NOMYJISIMU: YHMCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
murpanus. /{lmHaMrka 4ucI€HHOCTH MOIMYJISIUU U €€ Peryssuus.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabnuubl u cxemsl: kapta «I[Ipupogusie 30Hb1 3emun», «Cpeabl oOUTaHUS
opranuzmoBy», «®otonepuoausm», «llonmynmauum», «3aKOHOMEPHOCTU poOCTa
YUCJICHHOCTH TOMYJISnu HHPy30puu-Tyhenbkny, «Ilumessie memm.

JlabopaTopHble U IpakTHYecKue padoThbl:

Jlaboparopnas pabora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas padora Ne 4. «BiusiHre cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJIALMA pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo0mectBo opranu3sMoB — OunoneHo3. CTpyKTypbsl OHMOLIEHO3a: BUIOBaf,
MpOCTpaHCTBEHHasA, Tpoduueckas (mumeBas). Bunpbl-nomunantel. CBs3u B
OHMOLICHO3E.

Dkosornueckre cuctembl (3kocucreMbl). IloHarue o006 s3KkocucTtemMe U
ouoreoneHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B FIKOCHUCTEME.
Tpoduueckue (ueBbie) ypoBHU dKOcucTeMBI. [TuieBrie nenu u cetu. OCHOBHbBIE
MOKAa3aTeld JKOCHCTEMbl: OHoMacca, MPOAYKIHUSA. OKOJIOTHYECKHUE MUPAMMJIbI:



MPOJYKIIMK, YHUCIEHHOCTH, Omomacchl. CBOWCTBa SKOCHUCTEM: YCTOWYUBOCTH,
camoperysanus, pazsutue. CyKieccus.

[TpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOMHOIO
WIH [IMPOKOJIMCTBEHHOIO JIECa.

AHTpONOTE€HHBIE ~ SKOCUCTEMBI.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak @akrop ycroiunBoctu 3kKocucteM. CoxpaHeHue
OMOJIOTMYECKOro pa3HOoOOpa3us Ha 3emiie.

Yuenue B. U. Bepuaackoro o O6mocdepe. I'panuiisl, coctaB u CTPYKTypa
ouocheprr. XKuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Omocdepsl Kak
rI100aNIbHONW JKOCUCTeMBL. J[MHaMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemecTB U OMOre€0XMMUYECKUE LIUKIIBI JIEMEHTOB (yIiepo/a,
a3oTa). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEHEHHS B Onocdepe.
I'mo6aibHbIE HKOTOTHYECKUE TPOOTEMBI.

CocymiecTBoBaHHMEe NPUPOIbI U YenoBeuecTBa. CoxpaneHne 6Mopa3Ho00pa3us
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa pauuMOHAIBHOIO YIPAaBICHUS
IPUPOAHBIMUA PECYPCAMU U UX UCTIOIb30BaHue. JlOCTHIKEHN OMOJIOTHH U OXpaHa
IPUPOBIL.

JdeMoHcTpanuu:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmumsr u cxemsl: «IluieBsie nenn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llemn nuTanusy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIOTCHHBIE BO3/ICUCTBUS HAa IPUPOAY», « BaxKHENIIME HCTOUHNUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHelas coctaBisitonias ouochepsn,
«®Daktoper  nmerpamanuu  mouBy», «llapHukoBeii  AddexT»,  «DakTOpHI
paIuoaKTUBHOIO 3arps3HeHus Ouocdepby, «OOmas cTpykrypa Ouochepb»,
«PacmipocTpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«Kpyrosopot yriepoaa B uochepe», «KpyroBopor a3zora B mpupoae.

OO6opynoBanne: MoOJeNb-amIuIuKausa «TUnudHbIe OMOILIEHO3B», TepOapuit
«PacTtutenbHble cO00IIECTBaY, KOJUIEKINH «bruoreHo3y, «Bpeaurenn BaxHEHIINX
CENBCKOXO3SMCTBEHHBIX KYJIbTYP», FepOapuu M KOJJICKIIUA PACTCHUH W dKUBOTHBIX,
pUHAIJICKAIIHE K PA3HBIM KOJIOTHYECKUM TPpyIIaM ogHoro Buaa, KpacHas kaHura
Poccuiickoit ®@exnepanuu, H300paKEHUS OXPaHAEMBIX BHUJOB pACTCHHH U
KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacno ®I'OC COO, ycranaBnuBalTCcs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero ooOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX PE3yJbTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIUE: OCO3HAHHE OOYyYaroIIUMUCS POCCUNUCKON
rpaXXJaHCKOW MAECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIlUM K OOy4YeHUI0  OWOJIOTHUH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUSI OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH  YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOr0  00pa30oBaHMs, HAJIWYME HKOJOTMUECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LICJIM U CTPOUTD KU3HEHHBIEC TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs mpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JESATENIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JYyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, TPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH IMO3UIMU JHUYHOCTH, MaTPHUOTHU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/a U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBA)XKCHUS, OCPEKHOrO OTHOIIECHUS K KYJIbTYPHOMY HacCJICAUI0 U
TpaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKPYKaroIEeu cpese.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONINXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEATIM3AUUH OCHOBHBIX HANPABICHUMN
BOCIUTATEJIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIITMOHHBIX MPaB M 00s13aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIEITEIILHOCTH MPHU CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHUHM Y4EeOHBIX M T[O3HABATEJIbHBIX 3a/lay, BBIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAIIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU AESATEIIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON rpakJaHCKOU WIEHTUYHOCTH, TATPUOTU3MA,
YBAXXEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iiepe PoauHou, ropnoctu
3a CBOM KpaH, CBOK PoOIHHY, CBOM S3BIK U KYJIBTYpPY, HMPOLUIOE M HACTOAILICE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEINIO U MaMSITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IEeCTBA;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAaHHOT'O TPHUHATHS IIEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu HaponoB Poccuu;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHU;



NOHMMaHUE SMOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJAAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢puzunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arONOJyYHusi:

MOHUMAaHUE U pean3alus 3J0pOBOTo 1 0€301MacHoro oopas3a Ku3HH (310pOBOE
NUTaHue, COOJII0IEHNE TUTUEHUYECKHUX MPABUIT U HOPM, cOaJTaHCUPOBAHHBINA PEKUM
3aHATUI W OTAbIXa, peryispHas (Qu3nyeckas aKTHUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOLICHHS K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MNpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHWE MOCHEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUS
AJIKOT'0JIs, HAPKOTHUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM WU COLIMAJIbHOM
HaMpaBIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHHO
BBIIIOJIHATH TAKYIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHoHANbHONU JeSTEILHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOp Oyaymei npodeccu U pearru30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O MW CaMOOOpA30OBaHHWIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

AKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYypbl: NPHOOPETEHHE OIbITa
IUIAHUPOBAHUS TIOCTYIKOB M OLIEHKM HUX BO3MOXHBIX IIOCHEACTBUN A
OKpY>Karollen Cpe.ibl;

OCO3HaHWE TrI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJIeM U MyTel ux
pelIeHus;

CIIOCOOHOCTH MCITOJIH30BATh MPUOOPETAEMBIE MTPU NU3YUEHUN OMOJIOTHUHN 3HAHUS
U yMEHUS TpU  pEUICHHWH TpoOJieM, CBSA3aHHBIX C  palMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOZIGHHE  TPaBWJI  MOBEACHHS B MPUPOJIE,
HAIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKOocUCTeM, Orocdepsl);



AKTUBHOE HENPUATHUE IEUCTBUM, TPUHOCAIIMUX BPE OKPYIKAOLIEH IPUPOTHOU
cpene, yMEHHe MPOTHO3UPOBATH HEOJIArONMPUSTHBIE IKOJIOTHUYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U NIPENOTBPAILLATh UX;

HaJM4YUe Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAJIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIESITEIHBHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJOre
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJNbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/TY JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUE crnenu@uKkd OWOJIOTMM KaK HayKd, OCO3HAaHUsA €€ pOoJu B
GbopMHUpPOBAHUK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalolleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0l1lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHuu mpodaeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU JJII COBPEMEHHOW HMBHIM3AIUU:
obecrieyeHus: HOBOTO YPOBHS Pa3BUTUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEeIIaTh PECypCHble  MpOOJEMbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TIPUPOJIHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUUM OHUOJOTMUECKUX 3HAHUU B IEJSIX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOydwaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHME CYIIHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHWS [UJIs aHadu3a |
O0OBSCHEHHSI SIBIICHUN OKPYKAIOIIEr0 MUPAa W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIC 3aKIIIOUEHHMs] Ha OCHOBE HAyuyHbIX (aKTOB U
UMEIOITUXCS JAHHBIX C IEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OHOJOTHMYECKHUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JESATEIbHOCTH, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yibTaThl OCBOCHHS ydueOHOoro mpemmera «buomorusy
BKJIIOYAIOT: 3HA4YMMble Ui (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) O0IleHayYHbIe MOHATHUS, OTPAXKAIOIIKe
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIMII, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieIoBaHue, HaO0IeHEe, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
y4deOHbIC JCHCTBUSA (ITO3HABATCIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaroniye GopMupoBaHue PyHKIIMOHAIBHOW IPaMOTHOCTH U COIMATILHON
KOMIIETCHIIUA  OOYYarOIINXCA, CHOCOOHOCTh OOYYaronuxcsi HMCIIOJIb30BaTh
OCBOEHHBIE MEXIUCIUIIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IeUCTBUS B TO3HABATENILHON M COLIUATILHOMN MpaKTHKE.

MeranpenMeTHbie pe3yJibTaThl OCBOCHHUSI TMPOTPAMMbI CPEIHET0 OOIIero
00pa30BaHUs IOJKHBI OTPaXKaTh:

OBinanenue YHHUBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJIbLHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOrNYeCKHeE eHCTBUS:

CaMOCTOATENIbHO  (OPMYJIMPOBATh W aKTyaJlu3upoBaTh  Mpoliiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWA TPUEMBI JOTUYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuKaium, 00001IeH s ), pACKPbIBATh CMBICT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TTOHSATHSIMH);

ONpeNeNiATh 1eJd JEATEIbHOCTH, 3ajlaBasi HapamMeTpbl U KPUTEPUU UX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACITEIBHOCTH C TIOCTABICHHBIMU EJISIMU;

UCIIOJI30BaTh OMOJIOTUYECKUE MOHATUS JUIsl OOBsICHEHUs (DAKTOB M SIBJICHUMN
YKUBOH IIPUPOLBI;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTUBHBIC, EAyKTUBHBIE, IIO
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B pPaccMaTPUBAEMBIX
SIBIICHUSX, (DOPMYJIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

IPUMEHSTH CXEMHO-MO/JIETIbHBIE CPEICTBA ISl TPEICTABIICHUS CYIIECTBEHHBIX
CBSI3¢ M OTHOIICHUH B H3yyaeMbIX OHOJIOTMYECKMX OOBEKTaX, a TaKkKe
MPOTUBOPEYHI PA3HOTO PO, BBIABICHHBIX B PA3IUYHBIX HHPOPMAIMOHHBIX
WCTOYHUKAX;



pa3pabaThiBaTh IJIAH PEIICHHsS] MPOOJIEMBbI C YYETOM aHallM3a WMEIOIIHUXCS
MaTepHAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN ACSITEIBHOCTH;

KOOPJIMHUPOBATH M BBHITIOJHITH pa0OTy B YCIOBUSAX PEaTbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPYU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIE0BATEIIBCKON U MTPOCKTHOM JESITEIIBHOCTH,
HaBBIKAMH  pasperieHus mpoodiieM, CHOCOOHOCTHIO W  TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO
Pa3JIMYHBIX METOJO0B MO3HAHMS;

UCIIOJIb30BaTh pPA3UYHbIE BHUIbl JEITEIBHOCTH 10 TMOJIYYEHHUIO HOBOIO
3HaHUS, €r0 HHTEPIpETaI, NPeoOpa3oBaHUI0O W NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YIEOHBIX U COIUATBHBIX TPOCKTOB;

dbopMHUpOBaTH HAYYHBINA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTeIHLHOU
NEATENbHOCTH U )KU3HEHHBIX CUTYaIUAX;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyMEHTHI JJIS TOKa3aTeIbCTBa CBOUX
YTBEPXKIEHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJIM3UpPOBaTh TMOJYYEHHBIE B XOJE€ pEIICHUS 3aJaud  Pe3yIbTaThl,
KPUTHYECKHU OIIEHUBATh UX JI0CTOBEPHOCTb, IPOTHO3UPOBATh U3BMEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LIE€JICHANIPABICHHbIA MOUCK MEPEHOca CPEICTB M CIOCOOOB
JeHCTBHS B MPOPECCUOHANBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 M NPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTAaTh HOBBIC WJICH, MpeajiaraTh OPUTHMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ nunopmanueii:

OPUEHTUPOBATHCS B PA3JIUYHBIX UCTOYHUKAX MH(GOpPMAILUU (TEKCTE y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHAIM3UPOBATH
uHGOPMAITUIO PA3IMYHBIX BUOB U (HOPM MPEACTABICHHS, KPUTUUECKHU OIICHUBATH
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TOUCKE U
oTbope Ouosornyeckor mHpopMamu, HEOOXOAUMOM JJIs BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBATH KYJIbTYPYy aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  TpEICTaBIICHUS
ounonornyeckor uHpopmauu (cxembl, rpaduky, 1UarpaMmmbl, TaOIHIbl, PUCYHKH
" JIpyroe);

UCTIOJb30BaTh HAYUYHBIH #A3BIK B KayecTBe CpeicTBa Mmpu paboTe ¢
OuoJorMYecKor HHpOpMalMe: TMPUMEHATh XUMHYECKue, (Qusnyeckue U
MaTE€MaTUYECKUE 3HAKW W CUMBOJBI, (HOpMYyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HATJISATHOCTH;

BJIAJ€Th  HABBIKAMHM  pAacloO3HaBaHWA W 3alIUTHl  WH(OpMaIuwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgJlaieHHe YHUBEPCAJbHBIMU KOMMYHHKATUBHBIMH JA€HCTBUAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM TUCKYCCUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXJCHHS OTHOCHUTEIHHO BBHITIOJHEHHS TpeiaracMon
3aJla4yM, YYUTHIBATh MHTEPECHl W COTVIACOBAHHOCTH TMO3HIMHA APYTUX YYACTHHUKOB
JMaJora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaThb 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMH OOIEHUS U B3aUMOJCHUCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITBLHON
paboThI MPH PEIICHUH OHMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHHS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPU PEIICHUH Y4eOHO 3a1auu;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBHH C Y4ETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH KaXKI0TO YjieHa KOJUIEKTHBA;

OpUHUMATh  II€Id  COBMECTHOM  JeATEIbHOCTH, OpraHW30BHIBAaTH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHUIO: COCTaBISATh IUIaH JCHCTBUH,



pacnpenenarth poJid C y4E€TOM MHEHHMHM Yy4YacTHUKOB, OOCYXIaThb pE€3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/a U KaXJAOT0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSM;

npeajgaraTb HOBBIE IPOEKTHI, OLICHUBAaTh MHJIEH C MO3ULIHMH HOBU3HBI,
OpUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE TMIOBEJEHUE B Pa3IUYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHUIIMATUBHBIM.

Ogy1aleHHe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH J1eHCTBUSMMU:

1) camoopranusanus:

UCIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEM M HX
pelIeHus B 5KU3HEHHBIX U YUEOHbIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHUSX M MOCTYIKax MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAFOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JAESITEIBHOCTD, BBIABIIITH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NESATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO COCTABIIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLTNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENNIOUYTEHUH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4e€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHuE;

OLIEHHBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYIAUIUU B
pa3HbIX O0JIACTSX 3HAHMM, IOCTOSIHHO IOBBINIATH CBOM OOpa30BATENbHBIN H
KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HABbIKAMU  TO3HABATENBbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEWUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTATOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI peIeKCUH Ui OLEHKU CHUTYyalluH, BbIOOpa
BEPHOTr'O PELICHUS;

YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATH PELIEHUA MO HX
CHUKEHHUIO;

IPUHUMAaTh MOTHBBI W apryMEHThl APYrMX IIpU AaHAJIN3E pEe3yJbTaTOB
NEATENbHOCTH;



3) npuHsATHE ce0sl M IPYTrHUX:

IPUHUMATh ce0sl, MTOHWMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHajIu3e pe3yJbTaToB
NEATEIbHOCTH;

PU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UILIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruum Ha
0a30BOM ypOBHE BKJIIOYAIOT criennduueckue ayia yaeOHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, HHTEPIPETALIMH U
IpeoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3jIMYHbIX y4E€OHBIX CHUTyallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorueid. B mporpamme mnpeameTHbIe
pe3yNbTaThI MPEACTABICHBI IO TOJaM 00yUYEeHUSI.

[IpenMeTrHbIle pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» ¢ 10
Klacce NOJKHBI OTPAXKATh:

c¢(OpMHUPOBAHHOCTh 3HAHUA O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAYYHOI'O MHMPOBO33PEHMs, O BKJIAJE POCCUICKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIs PELEHUS KU3HECHHBIX 3a7a4;

YMEHUE pACKpbIBATh COJIepKaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHSITHI:
KU3Hb, KJIETKA, OPraHU3M, METa00I13M (OOMEH BEIIECTB U MPEBPALEHUE SHEPTHH ),
roMeocTas (camoperyisilus), YypOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BeIeHNE (PENPOYKIHs ), HACIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTHUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHal,
MyTallMOHHAsI, ILIEHTpaJbHasg JIOTMa MOJIEKYJspHON Ouosnoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydenust (o 1ieHTpax MHOTO0Opa3usi u
IPOUCXOXKIEHUS KyJIbTypHbIX pacTeHuil H. 1. BaBuiosa), onpenensite rpaHUIbl MX
IPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJJAMUA HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHUE JKMUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHHU3alus U NPOBEICHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCIEAYEMBIMU BEIMYMHAMHU, OOBSICHEHHE IIOJYyUYEHHBIX pE3yJbTaToOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHUNA, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBObI
HA OCHOBAHMH ITOJYYEHHBIX PE3yJIbTaTOB;



YMEHHE BBIJENIATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
AYKapHoOT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUS SHEPTUU B KIETKe, (POTOCHHTE3A,
IUTACTHYECKOTO W 3HEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, MeHo3a,
OIUIOJIOTBOPEHUS, PA3MHOXEHHUS, HWHIMBUAYAIBHOTO pPa3BUTUA OpraHu3Ma
(oHTOTEHE3);

YMEHHUE TPUMEHSTh IMOJYyUYCHHBIC 3HAHUS U1 OOBSICHEHHUS OMOJOTHUYECKUX
MPOIIECCOB U SIBICHUM, ISl IPUHSATUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM
KHU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKPY>KaIOIIUX JIFOJIeH, COOIIOICHHSI HOPM TPAaMOTHOTO TIOBEACHUS B OKPY KaIoIIen
OPUPOAHON cpejie, MOHUMaHUWE HEOOXOJMMOCTH UCIOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOU OnoIoruu u OHMOTEXHOJIOTHUI TUIS palMOHAIBLHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHHE pellaTh »BJEMEHTApHbIE TEHETUYECKUE 3a/laud Ha MOHO- U
TUTHOPUIHOE CKpEelIMBaHUe, CICTUICHHOE HaclieJOBaHWEe, COCTaBISATH CXEMBbI
MOHOTHOPHUJIHOTO CKpPEIIMBAHUS ISl Tpe/ICKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBHIMONHITH JTa0OpAaTOPHBIE M MpPAKTHYECKHE pPaOOTHI, COOIIOAAThH
npaBuiIa mpy pabote ¢ yueOHbIM U Ja00paTOPHBIM 000pPYA0BaHUEM;

yMEHUE KPUTHYECKH OIIEHWBATb M HHTEPHIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJEPKAaHMsSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3JIMYHBIX UCTOYHUKOB (Cpe/ICTBAa MAacCOBOM MH(OpMAIINKU, HAYYHO-TIOMYJISIPHBIC
MaTepHaIbl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCICAOBAaHWN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011251 OMOIOrMYeCKy0 MH(OpPMAIMIO U3 HECKOJbKUX HCTOUYHHMKOB, TPAMOTHO
UCII0JIb30BaTh NOHATUITHBIN armapaT OMOJIOTUH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOTO mpeamera «buomorus» 6 11
Klacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUSA €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpPa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOCKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IrPaMOTHOCTH YeJIOBEKa JJIsl peIIeHUs dKU3HEHHBIX 3a71a4;

YMEHHE PACKPBIBATh COJICpKaHNE OMOJOTHUYECKUX TEPMUHOB U MTOHATHI: BU/I,
NOMYJISIIUsSL, TEHO(OH, HSBOJIIONUSA, ABUXKYIIHME CHIbI ((aKTOphl) SBOJIIOIUU,
IPUCTIOCOOIEHHOCTh OPTaHMU3MOB, BHJI000pa30BaHME, IKOJOTHMUYECKUE (DAKTOPHI,
DKOCHUCTEMA, MPOAYUEHTh, KOHCYMEHTBI, PEAYLEHTbl, LENH MUTaHUA,
AKOJIOTHYECKas MupaMua, OuoreoueHos, ouocdepa;



yMEHHME WH3/1araTh OHOJOTMYECKHEe TEOpuM (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OHBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogapimieBoro cxonacrtea K. M. baspa, uepengoBaHusi riaBHbIX HalpaBiIe€HUN U
nyteit sBomoruu A. H. CesepiioBa, yuenust o ouochepe B. U. Bepnaackoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOACHUE U
OMMCAaHUE >KUBBIX CHCTEM, MPOILIECCOB W SIBJICHUM, OpPraHU3alus U MNPOBEJCHUE
OMOJOTUYECKOT O IKCIIEPUMEHTA, BbIIBUKEHNE THUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCICAYEMBbIMU BEIMYWHAMHU, OOBSICHEHHE MOJYyUYEHHBIX pEe3yJbTaToB,
UCIOJIb30BAaHHBIX HAYYHBIX MMOHATUN, TEOPUN U 3aKOHOB, YMEHUE JICNIaTh BBIBOBI
HA OCHOBAHMH TOJYUYEHHBIX PE3yIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJOTHMYECKHX
OOBEKTOB: BHJIOB, TMOMYJSHUI, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOTEOIICHO30B U JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHJI000pAa30BaHMS, MPUCTIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTHYECKUX (PAKTOPOB HA OpPraHuW3Mbl, MEepeHoca
BELIECTB W IIOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHUH B
9KOCHUCTEMAax CBOEH MECTHOCTH, KpPYrOBOPOTa BEIIECTB M OMOr€OXMMHYECKHX
ITUKIIOB B Omocdepe;

yMEHUE MPUMEHATH MOJyUYCHHbIE 3HAHUS Uil OOBACHEHHS] OMOJOTUYECKHX
IIPOIIECCOB W SIBJICHWUM, JJISl MPUHSATHUS MPAKTUYECKUX PEIICHUH B MOBCEAHEBHOU
KU3HH C LENIbl0 o0ecredeHus: Oe30IacHOCTH CBOETO 3J0pOBbS M 370pPOBBS
OKpYKaIOIIMX JIOACH, COOII0IEHUsI HOPM I'PaMOTHOTO TIOBEJICHHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHMMaHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIlMOHAILHOTO MTPUPOIOTIOIH30BAHMS;

yMEHUE pelaTh 3JE€MEHTapHble OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHOca BEIeCTB U DHEPTUU B IKOCUCTeMax (LIeTH MUTaHus);

YMEHHE BBINONHITH J1a0OpAaTOPHBIE M MpPaKTHYECKHE pPadOTHI, COOIIOAAThH
npaBuiia npu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000pPYA0BaHUEM;

yMEHUE KPUTHYECKH OIEHUWBATb M HHTEPIPETHPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO COJEP’KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UICTOYHUKOB (CpEeACTBAa MAacCOBOW MH(OpMaLWU, HAyYHO-IOMYJISIPHbIE
MaTepualibl),  paccMaTpuBaTh  TJ00ajdbHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
0000111251 OMOJIOTHYECKYI0 MH(DOPMAIIMIO M3 HECKOJbKUX HCTOUYHHKOB, TPAMOTHO
MCII0JIb30BATh NOHATHITHBIN armapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoaudecTBO 9acoB DIeKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Kontponsusie | TIpakTaaeckme (undposbie)
n/m | W TeM MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
| buonorus kak Hayka 2 0.5 nommorexa HO
https://m.edsoo.ru/7f41¢292
) KuBble cucTeMBI U X | bu6auoreka IIOK
OpraHusauus https://m.edsoo.ru/7f41¢292
3 XUMHYCCKUH COCTaB U 2 1 bu6mmoreka [JOK
CTPOCHHE KIETKU https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 XK 6
HBHEACATETRHOCTD KICTKH https://m.edsoo.ru/7f41¢292
PasmHoxenue u
5 WHIWBUAYAJIbHOE PA3BUTHE 5 1 bubmmorexa LOK
A o p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacaencreenHocTs U 2 L5 bu6mmoreka [IOK
M3MEHYUBOCTH OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiusi OpraHu3MOB. 3 bu6mmorexa [JOK
OCHOBBI OMOTEXHOIOT U https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 PesepBHoe Bpe 1
PBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 34 0 4

10 [TIPOT'PAMME



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 KITACC

KosunuecTBO YacoB D1eKTPOHHbIE
HaunMeHoBaHnue
Ne (uu¢possbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIEC
NPOrpaMMmblI padoThI padoTsbI
pecypcebl
1 OBOJIIOIHOHHAS 9 | bubnuoreka [JOK
Onoorus https://m.edsoo.ru/7f41cc74
Bo3nukHoBeHUE U
2 a3BUTHE KU3HU Ha 9 0.5 bubnmorera [IOK
P | https://m.edsoo.ru/7f41cc74
3emiie
3 Opranu3mbl 1 5 1 bubmuoreka [JOK
OKpy’Karolas cpena https://m.edsoo.ru/7f41cc74
Coo0mrecTBa u
4 SKOJIOTUUECKUE 9 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
bu6nuoreka [JOK
5 PesepBHoE Bpe 2
PBHOC BpEMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
1 34 0 2.5

YACOB I10 [TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos D1eKTPOHHBIE
N Tema ypoka Kourpoasnsie | IlpakTnyeckue Aara unGposbie
n/n Bcero u3yyeHusi | oOpas3oBaTejibHbIE
padoThI padoThI
pecypcbi
bub6mnoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/ 16l TO3HAHUS KUBOU
npuponsl. [Ipakrnueckas
pabota Ne 1
2 «/cnonp3oBaHue 1 0.5 bubmmorexa [IOK
’ https://m.edso0o.ru/863e6122
Pa3IMYHBIX METOJIOB MPH
W3YYEHUH OMOJIOTHYECKHUX
00BEKTOBY
3 buonornueckne cCuCTeMEI, | Bbub6morexa [JOK
MPOLECCHl U UX U3YUYECHUE https://m.eds00.1u/863e6564
4 XUMHUYECKUN COCTAB KIICTKU. ) bubnuoreka [{OK
Bopa u muHepanbHbIe COMU https://m.edsoo.ru/863e674¢
5 benku. CocTaB u cTpoeHue 1 bubnuotexa [JOK
OCIIKOB https://m.eds00.ru/863e6b72
depMeHTBI —
OMOJIOTHYECKHUE Eub 10K
6 KaTaJau3aTophl. 1 0.5 roImoteia

JlaGopaTtopHnast pabota Ne 1
«/3yueHne KaTaIuTUHYECKOU

https://m.edsoo.ru/863e6b72



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

aKTUBHOCTH (pepMeHTOB (Ha
IIpUMepe aMUIIa3bl WU
KaTaJasbl)»

Jenenue knetku. MuTos.

bu6morexa [JOK
7 YraeBozeL. JIHHAE! https://m.eds00.ru/863e¢6870
g HyxenHoBbIe KUCIIOTHI. bubnuorexa [IOK
ATO https://m.edso0.ru/863e6d5¢
Hcrtopus u metob
9 N3Y4YEHUSI KIETKH. Bubmmorexa LIOK
https://m.edsoo.ru/863e6e88
Kiterounas teopus
10 Kierka xak memnoctHas
JKUBas CHCTEMa
CrpoeHue 3yKapruoTHIECKON
KieTku. JlaboparopHas
pabora Ne 2 «M3yuenue
CTPOEHUS KJIETOK PACTCHUH, bub6aunoreka [IOK
11 KHUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii 0] MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX
MHUKpOIpenaparax u ux
OTIICAaHUE
12 OOMeH BelecTB Win bubnuoreka [JOK
MeTab0JIM3M https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 PorocumTes. XemocHHTes https://m.eds00.1ru/863e7c¢98
N bu6mmoreka [JOK
14 DHepreTuveckuii o0OMeH https://m.edsoo.r/863¢Tage
15 JKW3HEHHBIN ITUKIT KIETKH. 0.5 bubmuorexa [JOK

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

JlabopaTtopHnas padota Ne 3
«HaOmronenne murosa B
KJIETKaX KOHYHMKA KOPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOTpenaparax»

Bbuocunres 0enka. Peakimsa

bu6mmorexa [JOK

16
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796¢

17 Tpancnsus — OHOCHHTE3 bubnuorexa IIOK
Oernka https://m.edso0.ru/863¢796e

18 Hexknerounsie hopmbl bubnuorexa [JOK
JKU3HH — BHUPYCHI https://m.edsoo.ru/863e7540

bubanoreka [IOK
®opMbI pa3MHOKEHUS

19 . https://m.eds00.ru/863e81b6
OprafsMoB https://m.edsoo.ru/863e831e

20 Meiios bubmuoreka [JOK

https://m.edsoo.ru/863e7{4a
OO6pa3oBaHue U pa3BUTHE
TTOJIOBBIX KJIETOK.
O11oa0TBOpEHHE. BuG 10K
nonMoTexa

21 Jlab 6ota Ne 4 0.5

aboparoprai pabota https://m.edsoo.ru/863e81b6
«M3yuenue crpoeHus
MOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOIIpenapaTax»

” NuauBuyansHOE pa3BUTHE bub6muoreka I[IOK
OpPraHu3MOB https://m.edsoo0.ru/863e8436
I'enernka — Hayka o

23 HAaCJEJCTBEHHOCTH U bubmmorexa [IOK

g https://m.edsoo.1u/863e8612
W3MEHYUBOCTH
24 3aKOHOMEPHOCTH bubnuorexa LIOK



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
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

HaCIIeIOBAaHHSI TPH3HAKOB.
MonorubpuaHoe
CKpCIMBaHHE

https://m.eds00.ru/863e8878

25

JurunbpunHoe
CKpelIuBaHue. 3aKoH
HE3aBUCHUMOTO
HaCJIeZIOBaHMsI TPH3HAKOB

bu6mmoreka [JOK
https://m.edsoo.ru/863e89a4

26

CuemnieHHOE HacJIe10BaHKE
npu3HakoB. JJaboparopHas
pabota Ne 5 «M3yuenue
pe3yJIbTaToOB
MOHOTHOPHIHOTO U
JTUTHOPUTHOTO
CKPCLIUBAHUS Y PO30(HITBI
Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

bub6muoreka [IOK
https://m.eds00.1u/863e8c60

27

T'enetuka noma.
HacnenoBanue npu3Hakos,
CLEIUIEHHBIX C [IOJIOM

bub6aunoreka [HOK
https://m.eds00.1ru/863e8c60

28

N3MeHUYNBOCTb.
Henacnencrsennas
W3MEHYUBOCTb.
JlaGopaTopHas pabota Ne 6.
N3yuenue
MOAU(PHUKAITIOHHOM
U3MEHYUBOCTH, IIOCTPOCHUE
BAapUALIMOHHOTO Psiia U
BapUALlMOHHON KPUBON»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

29

HacnencrBenHas

0.5

bubmuoreka [{OK



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

W3MEHUYUBOCTb.
JlabopaTopHnas pabota Ne 7.
«AHanu3 MyTanun y
Ipo30¢ Uil Ha TOTOBBIX

https://m.edsoo.ru/863e8efe

MHUKpOIpenapaTrax»
30 I'eneTnka uenoBeka 1 bubmorexa LOK
https://m.edsoo.ru/863e8d78
Pe3epBHbIii ypok.

31 O06001IEeHME 10 TEME |
«HacnencTBeHHOCTD 1
U3MEHYMBOCTh OPraHU3MOB)

1 Cenekius Kak HayKa U 1 bubnmorexa [JOK
npolece https://m.edsoo.ru/863e9214
MeTtoabl 1 JOCTHKEHUS

33 CEJEKI[NU PACTEHUI U 1 Bubmiorexa OK

P https://m.edsoo.ru/863e¢9214
SKUBOTHBIX

34 buorexHoorus kak orpacip | bubnuorexa [JOK

IIPOU3BOJICTBA https://m.eds00.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB 34

I10 IIPOTPAMME



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

11 KITACC

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Kontpoabubie | IlpakTHueckue Aara uuppoBLIe
n/n Bcero u3y4yeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypchbl
1 OBOJIIOIHA U METOABI €& | bu6mmorexka [JOK
W3YUYCHUS https://m.edsoo.ru/863ea20e
Ucropus pazsurtus
2 npeAcTaBiICHUN 00 1 bubmorexa HOK
beA https://m.eds00.ru/863e¢9570
SBOJIIOITUU
bu6mmoreka [JOK
M 1
3 HKPOSBOTHONHA https://m.edsoo.ru/863e9cle
[HomynsAauus kak
3J€MEHTapHas eAMHUIA
BHa U DBOJIIOLIUH. Eub 110K
noImoTeKa
4 Jlaboparopnas pabora Ne 1 1 0.5
patopras pabot https://m.eds00.ru/863e99c6
«CpaBHEHME BUJIOB 110
MOP(OIIOTHIECKOMY
KPUTEPHUIO»
BIDKYIIIUE CHUITBI
5 gﬂeMZIzia HbIE (PaKTOPHI) 1 bubmmorexa [IOK
p p https://m.edsoo.ru/863e9da4
SBOJIIOIAH
6 EctectBennslit 0TOOp U €ro I bub6nuorexa [IOK
(bopMsl https://m.edsoo.ru/863e9ed0
Pe3ynbpTate sBOIIONMN:
bu6auoreka [IOK
7 MPUCTIOCOOIEHHOCTh 1 0.5

OpraHnu3MoOB U

https://m.edsoo.ru/863e9fde



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

BUJI000pa3oBaHUE.
JlabGopaTopHas pabota Ne 2
«Omnucanue
PUCTIOCOOTCHHOCTH
opraHusma u e€
OTHOCHTEJIBHOTO XapaKTepa

Hanpasnenus u mytu

bub6nunoreka I1IOK

aHTpoIIOreHes3a

8 MaKpO3BOJIIOLUHA https://m.edsoo.ru/863e9cle
9 Heob6patumocTts 3BOIIONNH
10 Ucropus xu3nu Ha 3emiie u
METOJIbI €€ U3yUeHUs
1 ['unoTe3bl npoucxoXaeHUS bubmuorexa [IOK
JKU3HU Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emiie bubmuoreka [{OK
110 3paM | Iepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOJTIOIUN
pPacTUTEIHHOTO U )KUBOTHOTO
mupa. [Ipaktudeckas pabora
13 Ne 1 «M3yuenune 0.5 Bubmmorexa LIOK
https://m.edsoo.ru/863ea8bc
HCKOTIAeMBIX OCTaTKOB
PACTCHHIA U KUBOTHBIX B
KOJUTCKITHSIX)
14 CoBpemMeHHas cuctema bubnunorexa [JOK
OpraHH4YECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOLMS YEIOBEKA bub6mnoreka [IOK
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuibl ((hakTopsl) bubnuorexa LIOK

https://m.edsoo.ru/863ead44



https://m.edsoo.ru/863e9c1e
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

17

OCHOBHEBIE CTaINM
JBOJIIOLUY YEIOBEKA

18

UYenoseueckue pacsl U
IPUPOJIHBIE aJanTalllH
4esioBeKa

bu6mmoreka [JOK
https://m.edsoo.ru/863eaea2

19

PesepBHBIil ypOK.
O6o0mieHue o Teme
«BO3HUKHOBEHHE U
pa3BUTHE )XU3HU Ha 3emiie)

20

DKOIOTHSA KaKk HayKa

21

Cpensl obuTanus u
9KOJIOrHYecKue (hakTopbl

bu6mmorexa [JOK
https://m.edsoo.ru/863eafec

22

AbuoTtnueckue GpakTopsl.
JlaGoparopnas pabota Ne 3.
«Mopddonornueckue
O0COOEHHOCTH pacTeHU U3
Pa3HbIX MECT OOUTAHUY.
JlabopaTopHas pabota Ne 4.
«BnusiHMe cBeTa Ha pocT U
pa3BUTHE YEPEHKOB
KoJIeyca»

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/863eb10e

23

buoTtnueckue GpaxTopsl

bubmnoreka LJOK
https://m.edsoo.ru/863eb348

24

DKOJIOTHYECKHUE
XapaKTEPUCTUKU
nonyJsiuuu. [Ipakruueckas
pabota Ne 2 «[Toacuér
IJIOTHOCTHU MOMYJIALIMMA
Pa3HBIX BUJOB PACTCHUID)

0.5



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

25 Coob1ecTBa OPraHu3MoOB — | bubnmorexa [JOK
OHOILIEHO3 https://m.edsoo.ru/863eb46a

2% DKOJIOTUYECKHUE CUCTEMBI | bubmuoreka [{OK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE MOKa3aTeNn
9KOCUCTEMBI.

27 DKOJIOTHYECKUE TUPAMUIbI 1 bubmorexa HOK

. PaMHIBL. https://m.edsoo.ru/863eb5fa

CBoiicTBa IKOCUCTEM.
Cykueccust

28 [IpupoaHbIe SKOCUCTEMBI 1

29 AHTpOIIOreHHbIE |
9KOCUCTEMBI

30 buocdepa — rnobanbHas ) bu6nuorexa [IOK
3KOCHUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH 1 bubnuorexa [JOK
CyIlIecTBOBaHUS OMOChepbl https://m.edsoo0.ru/863ebd 16
UYenoseuecTBo B Ouochepe

32 1
3emun

1 CocymiecTBoBaHUE TPUPOIBI | bubnuorexa [IOK
M 4€J0BEYECTBA https://m.edsoo.ru/863ebale
Pe3epBHbIii ypok.
O06001eHrne TeMbI

34 1
«Coo0mecTBa u
9KOJIOTHYECKHUE CUCTEMBD)

OBILEE KOJIMYECTBO YUACOB 34 )5

I10 ITIPOT'PAMME



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-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



