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IMNOACHHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke MporpaMMmbl MO OHOJOTMU TEOPETUUECKYI0 OCHOBY IS
OTIPEJICIICHHS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS YUeOHOTO MpeaMeTa
«buosorusty  cocraBuwiIM: KoOHLentyaiabHele monoxeHus @OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIE, COJEp)KaHHs, pe3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUSI 00 OOIINX LENIX U
MPUHINNAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanusi B Poccuiickoii ®enepanuu, a Takke MOJOKEHUS O
cnernuduke Ouonoruu, €€ 3HAYCHUHN B MMO3HAHUU KUBOUM MPUPOJIBI U 00ECTICYCHUH
CYILIECTBOBAaHUS 4YesloBeYecKOoro obimiectBa. COrjiiacHO Ha3BaHHBIM TOJIOKEHUSM,
OTIpeJICICHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouoyioruu JaéT MPEACTaBICHUE O Leax, 00 oOmei
CTpaTeruu OOy4YeHHs], BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpeCTBaMU
yueOHOrO Tmpeamera «buosorus», omnpeaenser o0sA3aTeNbHOE MPEAMETHOE
collep)KaHhe, €ro CTPyKTypy, pacopeneieHue Io pasiejaM U Temaw,
PEKOMEHIYEMYIO TMOCIEI0BATeIbHOCTh U3YUEHUsI YUYEOHOro MaTepuana ¢ yuéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKH 00pa30BaTEIHLHOTO
MpOIIECcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuXCs.

B nmnporpaMmvMe 1m0 OuONOTMHM TaKXe YUYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbBIM U TMPEAMETHBIM pe3yjibTaTaM
oOyyeHus B (OPMUPOBAHMHM OCHOBHBIX BHJOB YyueOHO-ITO3HABATEIbHOU
JeATeIbHOCTH/YUeOHbIX JEHCTBUI OO0ydYarolMXCcsi MO OCBOCHHUIO COJIEpKaHUs
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uonorum (10—11 kmaccel, 6a30BbIil ypOBEHB) peaM30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYE€HUM OWOJoruu, Onarojgapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmupoBaHueM €CTECTBEHHO-HAYYHOTO  MHPOBO33pEHUSI, IIEHHOCTHBIX
OpUEHTAINN JIMYHOCTH, YKOJIOTHIECKOTO MBIIUICHHUS, TPEACTABICHUN O 3J0POBOM
oOpa3e XKM3HH M OEpeKHBIM OTHOIIECHHUEM K OKpYXalollehd MPUPOTHON cpene.
[TorTOoMy Hapsmy ¢ M3ydyeHHEM OOIICOMOJIOTHYECKUX TEOPUM, a TaKKe 3HAHUU O
CTPOCHHH >KUBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B MPOTrpaMMe MO OMOJIOTHUU YJEJICHO BHUMAHHUE HUCMOJb30BAHUIO
MIOJIYYCHHBIX 3HAHWH B TTOBCETHEBHOM JKU3HM ISl PEIICHHS TPUKIIATHBIX 33729, B
TOM 4YHCIe: TMPO(UIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHUN YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS 9KOJIOTHYECKHU
1€J1eCO00pa3HOro MOBEIECHHUS B OKpYyKaroUlell NpUpOJHOM cpene, aHanu3a
BIIUSIHUS XO3SUCTBEHHOW MACSITEIBPHOCTH YEIOBEKAa HAa COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CWJICHHE BHUMAHUS K MPUKIIATHON HAMPABICHHOCTH
y4ueOHOro mpenMera «buosorus» MmpoauKTOBaHO HEOOXOJAMMOCTBIO 0OECTICUCHUS



YCJIOBUM JJIsl pELICHUs] OJJHOM M3 aKTYaJIbHBIX 3aJlay IIKOJIHHOTO OMOJIOrMYECKOro
oOpa3oBaHus, KOTOpas mpennonaraetT (GopMupoBaHue Yy  0O0y4aromuxcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOILETOCS
COBPEMEHHOT'0 MHpA.

buosnoruss Ha ypoBHE cpeaHero oOmero oOpa3oBaHMS 3aHUMAET BaXHOE
mecto. OHa oOecneunBaeT (popMHpOBaHHE Yy OOYyYArOMIMXCS MPEACTABICHUN O
HAyYHOW KapTHUHE MHpa, pacIIUpsieT W 0000IIaeT 3HAHUS O KXUBOW mpupone, €€
OTJIMYUTENIbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIOIUHU, CO3JAET
YCIOBUSL  JJisA: TIO3HAHMS  3aKOHOB  JKMBOM  Mpupoabl, (OpMHUPOBAHUS
(yHKIHOHAIBHOW TI'PAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0Oe30macHoro ooOpasa
YKU3HU, KOJIOTUYECKOr0 MBIIUIEHUS, IEHHOCTHOI'O OTHOIIEHUS K KUBOW IIPUPO/IE
U YEJIOBEKY.

bonbiioe 3HaueHne OMOJIOTHSI UMEET TAaKXKe VISl PEIICHUs BOCTIUTATENbHBIX U
pa3BHBAIOIIMX  3aJady  CpelHero  oOmero  o0pa3oBaHMs,  COLUAIU3ALUU
oOyuvaromuxcs. M3ydyenre Onosorun odecnedynuBaeT yciaoBHs s (pOpMUPOBaHUS
WHTEJUICKTYaIbHbIX, KOMMYHHKAIIMOHHBIX W HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET HMHTErpallMi OWOJIOTHYECKUX 3HAHUHU C
MIPEICTABIICHUSMH U3 JIPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUHU
u reorpadun. HazBaHHbIE TOJIOKEHHS O TMPEIHA3HAYEHUM Y4eOHOTO MpeaMeTra
«buosorusi» COCTaBMIM OCHOBY I ONpENEJICHUS NOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUs, TMPEJICTABICHHOTO B IIporpaMMme 1o
OHMOJIOTHH.

OT60p conmepkanusi yueObHoro npenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jd, B COOTBETCTBUH C
KOTOPBIM O0ydarmuecss JOJDKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopmupoBaHus OOMIEH KyJIbTYphI, OMPEACIAIONME aJeKBaTHOE TIOBEIACHHE
YyeJioBeKa B OKpYXarolled NMPUPOAHON cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U MPAKTUUYECKOW aesTeabHOCTH. Oco0oe MECTO B ATOM cUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTBI COJIEPKAHUSI, KOTOPBIE CITY>KaT OCHOBOU JjIsi pOpMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
[EHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH, CHOCOOCTBYIONIUX  T'yMaHU3AIluU
OMOJIOTMYECKOT0 00pa30BaHMUS.

CTpyKTypuUpOBaHUE COJIEp)KaHHMS Y4EOHOro Marepuajia B Mporpamme Io
OMOJIOTUM OCYILIECTBIEHO C€ YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUM 00
OTJIMYUTEIbHBIX OCOOEHHOCTAX KUBOW MPUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu 1
HBOJIIOIMHU. B COOTBETCTBUU C 3THM B CTPYKType ydeOHoro npeamera «buomorus
BBIJICJICHBI CIIEYIONINE COJEpKaTeIbHble TUHUU: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KieTka kak Ouosiormueckass cucteMa», «OpraHu3M Kak



ouonornyeckas cucremay, «CucreMa M MHOTrooOpasve OpraHMYecKOro MHUpay,
«OBOJIFOLMS KUBOM NPUPOJBI», « IKOCUCTEMBI U IPUCYILUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydeOHoro npeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHUE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJTILHON
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHMI
UCTIONB30BaTh 3TH 3HAHHS [JS TPAMOTHBIX JIEHCTBUH B OTHOIICHHU OOBEKTOB
KUBOM MPHUPOABI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTrkeHue 1iesid u3ydeHus: yueOHoro npenmera «buonorus» Ha 6a3oBoM
YpOBHE 0OecrneunBaeTcsl peleHuEM CIeAYIOIUX 3a1a4:

OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIyKallUX OCHOBOMU
s (OpMHUPOBAHMS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJaX Hay4YHOTO MO3HAHMs, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KHUBBIX
CUCTEM Pa3HOT0 YPOBHS OPraHM3allMH, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrue y OOy4YalOIIMXCS IO3HABATEIbHBIX, HWHTEUIEKTyaJlbHbIX U
TBOPYECKUX CIIOCOOHOCTEH B IMpOLIECCe aHAlW3a JaHHBIX O MYyTIX Pa3BUTUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UAEH M MOAXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy oOOydarommxcs oO0mel KyJbTypbl, (YyHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OILICHUBATH SBJICHUS OKPY’KAIOLIETO
MUpa JKMUBOW HIPHUPOJbI HAa OCHOBAaHMM 3HAHUM WU OIBITA, MOJYYEHHBIX IpU
H3YUYEeHUH OMOJIOTHH;

dopMmupoBaHHe Yy OOy4YalOMMXCA YMEHHH WUIFOCTPUPOBATh 3HAUECHHE
OMOJIOTMYECKUX 3HAHWK B MPAKTUYECKOH JESITEIIbHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUI U arpoONOTEXHOIOTUI;

BOCIHUTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH IO3HAHUSI UYEJIOBEKOM KHBOU
IPUPOIbI, HEOOXOAUMOCTU OEPEKHOI0 OTHOIICHHS K HEl, COOII0IEHUS ATUYECKHUX
HOPM IpU IPOBEJICHUN OMOJIOTMYECKUX UCCIIEI0BAHMIA;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsI MOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPBL, A1 (POPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPY>KaloIlel cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOmiero o6pasoBanust «buonorus», mzydyaemas Ha
0a30BOM YpOBHE, SBIISIETCS 00S3aTENbHBIM YUYE€OHBIM MPEAMETOM, BXOJSIIUM B
COCTaB NMpeaMETHOMN 00nacTu « ECTeCTBEHHO-HAYUYHBIE PEIMETH.



Jlist m3ydennsi 6noaoruu Ha 6a30BOM ypOBHE CpeaHETo 00Iero oopa3oBaHus
oTBoauTCS 68 yacoB: B 10 kitacce — 34 ygaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 yac B HeJIeIH0).



COJEPXAHME OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puimocodueil, STUKON, ICTETUKON U MPaBOM.
Ponp Owuonoruun B (HOpMHUPOBAHMH COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTHUECKUX HaYK.

MeTo/1bI TO3HAHUS )KUBOUW IPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMHCaHUE,
U3MEpeHue, KiaccupuKkalus, MOJEIUPOBaHKUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbmos, /[xx. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS YKUBOU MPUPOJIBD».

JlabopaTopHbIie M IpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «Mcmonp3oBaHHe pa3IWYHBIX METOJIOB IPHU
HU3YYCHUH OMOJIOTHYECCKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBI U X OPTraHU3AIHUA.

KuBble cructembl (OMOCUCTEMBI) KaK IpeaMeT uzydenust ounonoruu. Otanyue
YKUBBIX CUCTEM OT HEOPTraHMYECKOUN MPUPOIbI.

CaoiicTBa OMOCHUCTEM U UX pa3zHOoOOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOreoneHoTHYeCKuit), OnocqepHBIi.

JlemoHcTpanum:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINU
YKUBOW NPUPOIBD.

O6opynoBanue: moaenb Monekyisl JJTHK.

Tema 3. XumMH4ecKHUii COCTAB M CTPOCHHE KJIETKH.

XVMMHUYECKUM COCTAaB KIETKH. XUMHUYECKHE BJIEMEHTBhI: MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMK BOABI U MHUHEpaIbHBIX BeliecTB B kieTke. [loanepkanue
OCMOTHYECKOT0 OajiaHca.

benku. CoctaB u crpoeHune OeIKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3zameHumblie 1 3aMEHUMbIE aMUHOKHUCIOThl. AMUHOKHUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKyNbl (MEpBUYHAs, BTOPUYHASl, TPETUYHAS M
YETBEpTUYHAsSI CTPYKTypa). XUMHUUYECKHE CBOWCTBa Oe€lkoB. buonornueckue
byHKIUNU OETKOB.



®depmenTtsl — Ouonormyeckue KaranmzaTopsl. CTpoeHune QepMeHTa:
aKTUBHBIA TEHTp, cyOctparHas crneuuduanocts. Kodepmentsl. BuraMuHbL.
OTnnuus pepMEeHTOB OT HEOPTAHUUECKUX KaTallu3aTOPOB.

VYraeBoaesl: MoHocaxapuabl  (TJIOKO3a, pubo3a U JE30KCHpuO03a),
aucaxapujipl - (caxaposa, JakTo3a) W mosmcaxapuiabl  (Kpaxmall, TJIMKOTEH,
HeIT0103a). buonornueckue GyHKIIUU yTIIEBOAOB.

Jlunuasl:  Tpurmunepunbl, Qochomunuasl, crepouasl. [ 'uapoduIbHO-
ruapodoOHbile  cBoicTBa. buonormdyeckue ¢yHkuumu JunuaoB. CpaBHEHUE
YTJI€BOOB, OEIKOB U JIMIHIOB KAK UCTOYHUKOB 3HEPTUU.

HyxnennoBeie kucnorsl: JHK u PHK. Hyxkneotuaer — MoHOMEpEI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyuknun JJHK. Crpoenue u pynkmuu PHK.
Bunet PHK. AT®: ctpoenue u GyHKIHH.

[utonorus — Hayka o kieTke. KiletouHas Teopust — mpuMep B3aUMOIEUCTBUS
uaeil 1 pakToB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3YUYEHUS KIETKH.

Knerka kak menoctHas »kuBasg cuctema. OOmmMe NpU3HAKU KIETOK:
3aMKHYyTas HapykHas memOpana, moinekynsl JIHK kak renerwueckwii ammapar,
cUCTeMa CUHTe3a OeJka.

Tunel KJIETOK: »yKapuOTHYECKass M mpokapuotuyeckas. OcOOEHHOCTH
CTpOEHUsl MpoKapuoTHdYecKor kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOU H
TpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KIJIETOYHAsl CTEHKA, MIMKOKAIUKC, UX
¢dbynkuuu. [Inazmatuueckas meMOpana, e€ cBorictBa U pyHkuuu. [{utornasma u eé
opraHousibl. OgHomeMOpanHble opraHoujbl kinetku: JIIC, anmmapart Iosbmxw,
In30COMBI. [10yaBTOHOMHBIE OpPraHOMABI KIETKH: MHUTOXOHAPWM, IUIACTHBI.
[IpoucxoxeHne MUTOXOHJpUM W Tiactud. Bunabl mnactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKA. QyHKIIMU OPraHOWI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslii neHTp KieTku. CTpoeHue snpa: siaepHas o00J0YKa,
KapHOoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®@panknun, K. M. bap.

[wnarpammer:  «PacnpeneneHne XHMUYECKHMX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneineHne XuMHUECKUX 3JIEMEHTOB B )KUBOU MPUPOIEY.

Tabmuubl n cxembl: «llepuognueckass TabnauIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHune MOJIEKyJIbl BOJIbI», «brocunTes Oenka», «CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue pepmentay, «Hyknennossie kuciotel. JJTHK», «CtpoeHre MOIEKYIIbI



AT®», «CtpoeHue 3yKapuOoTHUYECKON KIETKN», «CTpOoeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHne MNPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sipa KIEeTKn», « Y rIeBoAbD), «JIMmuasD.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE i IPOBEACHHUS
HAOJIIOICHUM, W3MEPEHMI, SKCIEPUMEHTOB, MHUKPONpPENApaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaJIUTUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMuiIa3bl WU KaTalla3bl)y.

JlaGopatopnas pabora No 2. «M3ydyeHue CTPOCHHUS KIETOK PpACTECHHIA,
KUBOTHBIX U OaKTEpHil MOJ MUKPOCKONIOM Ha TOTOBBIX MHUKpOTpENnaparax u HX
OMHICAHUEY.

Tema 4. /KuzHeaesiTeJIbHOCTH KJIETKH.

OOMeH BelIecTB, WM METa0oIN3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUU B IMOHUMaHUU
MeTabonu3Mma.

Tumnbr oOMeHa BemiecTB: aBTOTpOdHBINA U rerepoTpodHsbiil. Posib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dboTocunTe3a. DPphekTUBHOCTh OoTOCHHTE3a. 3HaUeHUE (DOTOCHUHTE3a IS KU3HU
Ha 3emuie. BiusiHue ycnoBuii cpenpl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTE3. XEMOCUHTE3UPYIONIE OaKkTepuu. 3HaUYEHUE XEMOCUHTE3a s
KU3HH Ha 3emIe.

OHepreTuueckuii oOMeH B KjeTke. PaciiensieHue BelEecTB, BBIIACICHHE U
aKKyMYJMPOBAaHHE DHEPrUM B KIETKE. OJTambl HHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buasl. KuciaopomHoe okucieHue, WM KIETOYHOE
JIbIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPreTUYECKOro oOMeHa.

Peakiiuun wmatpuuHoro cuHre3a. [enermyeckas wundopmanus u JHK.
Peanuzanusi reHerudeckoil mHdopmanuu B kieTke. ['eHeTMUecKud KOO U €ro
cBoiicTBa. Tpanckpunuusa — matpuunblii cuHte3 PHK. Tpancnsuusa — 6uocunres
Ooenka. Otanbl TpaHcasuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMsbl ku3HU — BUpYChl. cTopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOEHHOCTHM CTPOEHHUS M SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHuidd, XKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBbIE
Bupycamu. Bupyc mmmynoneduiura denoeka (BUY) — BozOymurens CIT/]a.



OOpatHass ~ TpaHCKpHUIIIIUS, peBepTaza W uHTerpaza. lIpodwunmakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuielt 1 cxembl: «Tunbel nutanusy, «Metabomuzm», «MHUTOXOHIPUSY,
«JHepreTudyeckuii oomen», «Xiopomiacty, «Dotocunres», «Crpoenue JJHK»,
«Ctpoenue u pyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeTnuecKuii Komy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xu3HeHHbIN 1ukia Bupyca CIIN/a,
oaxTepuodaray, «Pemnmukarms JJHK».

Oo6opynoBanue: monenu-anmnkanuun «Yasoenue JIHK u Tpanckpunuus»,
«burocunres 6enkay, «CTpoeHue KIeTKN», MoJielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUIAYAJbHOE PA3BUTHE OPTraHU3MOB.

KieTouHbIit UK, WM SKU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Ipormecchl, mpoTekatonue B uHTepdasze. Pernmukanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM HabOop — KapHOTHIL.
JIumionHeI W TAluIOWIHBIA ~ XpOMOCOMHBIE  HAOOphL.  XpOMaTHUBI.
[{uronoruueckue OCHOBBI PA3MHOKEHHMS W HWHIAWBHAYaJbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

Henenune kinetkn — muto3. Ctaguu mutosa. [Ipoueccsl, mpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. BHOIOrHYECKU CMBICT MUTO3A.

[Tporpammupyemasi TuOeb KIETKH — aroITo3.

®opMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroyioe U mojioBoe. Buasl Oecrionoro
Pa3MHOXKEHMS: JICJICHUE HAJBOE, ITOYKOBAaHUE OJHO- M MHOTIOKJIETOYHBIX,
CropooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXeHUE. MIcKyccTBeHHOE KIOHHpPOBaHUE
OpPraHu3MOB, €r0 3HAYEHUE [T CEJICKIIUU.

[TonoBoe pa3sMHOXKEHUE, €r0 OTIUYUS OT OECIIOJIOTO.

Meiio3. Craguu meio3a. IIpouecchl, MpOUCXOAIINE HA CTagusX Meno3a.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buomormyeckuid CMbBICT H
3HAYECHUE MEH03a.

['amerorene3 — mponecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaTo30uJl, SHUIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcCOoOEHHOCTH CTpOEHHUSI SMIEKIETOK U crnepMaTo3ousoB. OTUI0I0TBOPEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpPHUOHAIBLHOE Ppa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KHBOTHBIX:
npoOJneHue, racTpyisiuus, opraHoreHnes3. [loctamOpuoHanbHOe pa3BuTHE. THITBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPSAMOE, HENpsMoe (JTuduHO4HOE). BimsHue



Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
ypOJCTBa.

Poct u pazButue pacreHuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JemoHcTpanum:

Tabmuupr u cxembl: «@DOpMbl pPa3MHOKEHUS OPraHU3MOB», «J/[BoliHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuit», «CTpoeHUE TOJIOBBIX KJIIETOK,
«Ctpoenne xpomocoMbl», «Knerounsrii nmukin», «Pemnmukanus JHK», «Mwutosy,
«Menos», «Ilpsamoe u HenpsMoe pa3BuTue», «['aMeToreHes3 y MIeKONUTAIOIUX U
yesnoBekay, « OCHOBHBIE CTaIMM OHTOTEHE3a.

OO0opynoBanue: MHKPOCKOTI, MHKpPOITpEnapaTsl «CriepMato3ou bl
MJIEKOIIMTAIOLIEro», «SiuekneTka Miaekonuraromero», «Kapuoknnes B KI€TKax
KOpEelIKa JIyKa», MarHuTHas MOJEJb-allUInKauus «J/leneHue KIEeTKW», MOJEIb
JIHK, Mmozaenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHblie 1 NPpaKTHYeCKHE PadOThI:

JlabopatopHas pabora No 3. «HabOmronenue MuTO3a B KIETKAX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpeEnapaTax».

JlaGoparopuas pabota Ne 4. «M3yueHuwe CTpOEHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HacjieiCTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTuku. Vlctopus pa3BUTHs TeHETUKHU. Poib nutonorun
U HSMOPHOJIOTUM B CTAHOBJICHUU TEHETUKH. BKiIag poCCHUUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeETOIbl TEHETUKH (TUOPHUI0JIOTHYECKUMA,
HUTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHUYECKHUE
noHATHs. [ eHeTnYecKass CHMBOJIMKA, UCMOJIb3yeMasl B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE . Menaenem.
MonorubpuHoe CckpemBanue. 3aKOH €IuHO-00pa3us THOPUAOB MEPBOTO
nokoneHud. IlpaBuno AOMUHMpOBaHMs. 3aKOH paCLICIUICHHsS IPU3HAKOB.
['unoresa uncrotel ramer. [1oiHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  ckpemuBaHue. 3aKOH  HE3aBUCHMOTO  HacleOBaHUS
npu3HakoB.  lluToreHeTndeckne  OCHOBBI  JUTHOPHUIHOTO  CKpEIIMBaHUS.
AHanm3upyromee cKkpeumBanue. Vcnoap30BaHne aHAIM3UPYIOLIET0 CKPEIMBaHUS
JUTSl OTNIPEAEIIEHHsI TEHOTHIIA OCOOM.

CuernenHoe HacnenoBaHwe TmpuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJIEJOBaHHUIO NeHOB. HapynieHue cueruieHus reHOB B pe3yJibTaTe
KpOCCHHIOBEpA.

XpOMOCOMHAas1 TEOpUS HACIEICTBEHHOCTH. | €eHETUUECKHE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Moyia. AYTOCOMBI U TOJOBBIE
XpoMocoMbl. ['omoramernesle M rereporaMeTHele OpraHu3mbl. HacienoBanue
[IPU3HAKOB, CLIEIJICHHBIX C I1OJIOM.

N3MeHunBOCTh. BHibl K3MEHYMBOCTHU: HEHACIIC/ICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(UKATMOHHOW U3MEHUYMBOCTU. BapuanmoHHbIi psiJi U BapuallUOHHASI KPUBAs.
Hopma peakunu npuszHaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U KX
HOpMa peakiuu. CBOCTBAa MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBeHHasi, WM TeHOTUIIMYECKas, HU3MEHUYHMBOCTh. KoMOWHAaTHBHAas
U3MEHYMBOCTh. Meio3 U TMOJOBOM MpOIECC — OCHOBA KOMOWHATMBHOU
W3MEHYHUBOCTU. MyTalnmoHHast u3BMeHUUBOCTh. Kitaccudukaiust MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpU4HHBI MyTaluii. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliencTBeHHOM n3meHunBoctu H. . BaBuiiosa.

BresinepHas HacIeICTBEHHOCTh U U3BMEHYUBOCTb.

['enernka uyenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YyeJIOBEKa: T€HEeaIOTHYECKUM, OJTM3HEI[OBBIHA, IINTOT€HETUYCCKUM, OMOXMMUYECKHUH,
MOJIEKYJISIPHO-TE€HETUUECKUM. CoBpemeHHOE OIIPENEIICHUE TE€HOTHUIIA:
MIOJITHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[T1[P-anamm3a. HacmencTtBennnie 3a0oJjieBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIE3HH C HACJEACTBEHHOW MpPEeIpacroyiOKEHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue M reHepaTuBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS TeHETUYECKHUX
0ose3Held. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKU B MPEJOTBPAIICHUU U JICYEHUN FEHETUUECKUX 3a00JIeBaHUM YeloBeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuubr u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBaHHE U €r0
LUTOI€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOIN€HETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JlurubpumHoe  CKpeniuBaHuEY,
«uTomornyeckue OCHOBBI JTUTHOPHUITHOTO CKpELIMBaHUs, «Meno3s,
«B3aumMopeicTBie aIENbHBIX TE€HOBY», «l €HeTHYecKue KapThl pacTEHU,
KUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moya», «3aKOHOMEPHOCTH HAacCleIOBaHUs,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunsl uyenmoBeka H KUBOTHBIX», «Buubl
W3MEHUYHUBOCTHY», «MomudukannonHas W3MEHUYMBOCTH», «HacnmemoBanume pesyc-
dakropa», «I'eHeTrka rpynn KpoBu», «MyTallmoHHas U3BMEHUYUBOCTDY.

O6opynoBanue: Mojenu-anmuInkauud «MOHOTHOPUIHOE CKpEIIMBAaHUEY,
«Henonnoe pomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepexpéct



XpPOMOCOM», MHKPOCKOII W MHKpompemnapaTr «J[po3oduma» (HOpMa, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

JlaGoparopnas pabotra No 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO030(PHIIbl HA TOTOBBIX MUKPOIIpEIapaTaxy.

JlabopatopHas pabota Ne 6. «M3yueHne Moan(pUKAITMOHHON U3MEHUYNBOCTH,
IIOCTPOEHHE BAPUALMOHHOIO PsiZia ¥ BAPUALIMOHHON KPUBO».

JlabopatopHas pabora Ne 7. «AHanu3 MyTanui y Ipo30Quibl HA TOTOBBIX
MHKpOIIpEnaparax».

[Ipaktuueckass pabora No 2. «CocraBieHue W aHaIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cennekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IPOLECC. 3apOKIACHUE CEIEKIMU U JOMECTUKAIU.
VYuenue H. . BaBuioBa o0 1eHTpaXx HIPOUCXOXKICHUS U MHOrooOpas3us
KYJIbTYPHBIX pacTeHHil. LIeHTphl MpOUCXOXKIEHUS AOMAIIHUX XUBOTHBIX. CoprT,
opoJa, IITaMM.

CoBpeMeHHbIE METOIbI CeNeKIIMU. MaccoBbId U UHAUBUAYAIbHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OLEHKa JKCTEpbEpa. bIM3KOPOICTBEHHOE
CKpeluBaHue — WHOpuAWHT. Yucrtas nuHus. CKpelIMBaHUE YHUCTHIX JIMHUH.
['ereposuc, win rudpuaHas cuia. HepoacTBEeHHOE CKpeIIMBAaHUE — ayTOPUAMHT.
Otnanénnas tubOpuam3anus u e€ ycnexu. VCKyCcCTBEHHBIH MyTareHe3 W
MOJIyYEHHUE TOJIMILUIOWJIOB. JIOCTMIKEHHSI CENEeKIUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciap MPOU3BOACTBA. ['€HHAsd HMHKEHEpHUs. ITambl
co3nanus pexkomOuHantHoM JIHK wu Tpancrennsix opranusmoB. KierouHas
nHxeHepusa. Kiietounsle KyJIbTypbl. MUKPOKIOHAIBHOE PA3MHOXKECHUE PACTEHUM.
KiioHnpoBaHHe BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

DOKoJiorTHYecknue W dThdueckue  mpobiembl. ['MO  —  reHeTwuecku
MOAU(DUIIIPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanuu:

[Toptpers: H. 1. Basunios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopojbl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pacteHuity, «OtnanéHras ruopuausanusy, «PadoTsl akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bekThl OHOTEexHOMOTHM», «KileTouHbIe KYyIbTYpBl H
KJIOHHUpOBaHue», « KOoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISIKH TIOJI0OB U KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035ICTBEHHBIE PACTCHUS.



JlaGopaTopHble ¥ NpakTHYecKne padoThl:

Okckypcuss «OCHOBHBIE METOJBl W JOCTHXKEHUSI CEJEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoTIOLIMOHHAN 0HOJIOTHSA.

[IpennocbuUIKM BO3HMKHOBEHMS JBOJIOLMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHuEe >BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CeugerenscTBa 3Boonuu. llaneoHTomorndeckne: MOCIENOBATEIBHOCTD
HOSIBJIGHUST BHUJOB B MaJICOHTOJIOTMYECKON JIETOMHMCH, NEPEXOJHbIe (OPMBI.
Bbuoreorpaguueckue: cxoncTBo U pazinuuue ¢payH U (Haop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M PA3IUuMsl SMOPHOHOB pAa3HBIX BHUIOB
NO3BOHOYHBIX. CpaBHUTENBHO-AHATOMUYECKHE: TOMOJOTHYHBIC, AHAJIOTMYHBIC,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIE/ICTBEHHOCTH U OCHOBHBIX METa0OJMYECKHX MyTed y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuHa. IIpeanochUIKM BO3HUKHOBEHHS
JapBUHU3MA. J[BMKyIIME CHJIBI 3BOJNIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOKEHHUE IIPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEIEIEHHAsT U3MEHYUBOCTD,
O0opb0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cuntetudeckas Teopus 3Bosonuu (CTD) u e€ 0oCHOBHBIE TTOJOKECHHUS.

MukposBomonus. [lomynsuus Kak eIMHUIA BUIA U SBOJIOLUH.

JBrxymue cuibl ((pakTopbl) 3BOJIIOLMM BUAOB B mpuponae. MyTalMOHHbBIN
poIecC W KOMOMHATHBHAs M3MEHYMBOCTH. [lOMyNsAlMOHHBIE BOJHBI U Jpeid
re’oB. M3ossanus 1 Murpamus.

EctecTBeHHbIil 0TOOp — HampaBisiomuil @akrop sBoiouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCTh OpPraHU3MOB KakK pe3ynbTarT 3Bodonuu. [Ipumeps
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMOp(h 036l 1 HIHO-a AN TAIHH.

Bun wu BugooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.

MaxkposBosonsi. DopMbl  3BOJIOIMUHU:  (UIIETUYECKAsA, JUBEpPreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh 3BOIOLUY.

[TponcxoxieHrEe OT HeCleUHaJu3UpOBAaHHBIX NpeakoB. [Iporpeccupyromast
crenuanu3anvsa. AIanTUBHAS paIAALUS.

JdeMoHcTpanuu:



[Toptpetsr: K. JIlunnein, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkenb, . Mrosuiep, A. H. CeBepiios.

Tabnuubl u cxembl: «Pa3BuTHe OpraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI  3a
cylecTBoBaHue», «EctecTBeHHbI 0TOOP», «MHOrooopasne COpToB pacTEHUI»,
«MHorooOpasue  mopon  KUBOTHbIX»,  «[lomymsmum»,  «MyTannonHas
U3MEHUYUBOCTE», «ApoMopdo3by, «Umnoamanrammm», «OOmmas aereHepanus,
«/IBmKymue cuibl 3BomoIUN», «Kapra-cxema wapuipyTta mnytemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpuCIOCOOIEHHOCTh OPTraHU3MOBY,
«I"eorpaguueckoe BUI00Opa3zoBaHUE», « IKOJIOTMUECKOE BUI000PA30BAHKE.

OO6opynoBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
HA0Op IUTOMOB M CeMsiH, Koyuiekiusi «[Ipumepsl 3alUTHBIX MPUCTIOCOOTIECHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPaBJICHUS DBOJIONHUNY, 0O0BEMHAS MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpadguueckas kapra Mupa, KoJeKius «DopMbl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX U pacTeHui», wojens ammukauus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaTr «JIlpozoduna» (Hopma, myTanuu (opMbl KPbUIbLEB U
OKpPACKH Telna).

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlabopatopuass padota Ne 1. «CpaBHeHHE BHUIOB MO MOPQOIOTHUESCKOMY
KPUTEPHUIO).

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HU Ha 3em.ie.

JloHayuHble TpEACTaBICHUS O 3apOoXKICHUM XWU3HU. HayuHble ruUmoress
BO3HMKHOBEHHUSI JKM3HM Ha 3emuie: a0uoreHe3 W maHcHepMmus. XHUMHUYecKas
ABOIONMS. AOHOTEHHBIM CHHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTATBHOE TOATBEPKICHUE XUMUYECKON HBOIOIMA. HavanbHble 3Tansbl
ouosorndeckoi sBomonuu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. IlepBble KIETKM W HX HBOJIIOLMS.
dopmMHUpOBaHUE OCHOBHBIX TPYTI )KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emiie mo spaMm U nepuoaam. Karapxei. Apxelickas u
npotepo3oiickas Hpbl. [laneoszoiickas spa u e€ mnepuojbl: KEeMOPUNUCKUH,
OPZIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301ickas 3pa u €€ epuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHozoiickass »pa W €€ mNepuoAbl: MNaJCOTCHOBBI, HEOrECHOBBI,
AHTPONOTE€HOBBIM.



XapakTepucTuKa KJIUMaTa U TeoJornYecKux mpoiieccoB. OCHOBHBIE ATaIlbI
HBOJIIOIIUU PACTUTEIIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
KUBOTHBIX. [l0siBIIEHNE, pacUBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHUYeCcKOro MHUpa Kak OTpakeHue »dBoJoIUU. (OCHOBHBIC
CUCTEMATHYECKUE IPYMIbl OPTaHU3MOB.

OBOJIOLMA YeT0BEKa. AHTPOIOJOT U Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJICHUHN YesnoBeka. MeToabl u3ydeHus aHTponoreHe3a. CxolcTtBa u
pa3INyuus YEJIOBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cunbl  (pakropsl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTh M  €CTECTBEHHBbIA o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
W3TOTOBJICHUE OPYIUI TPyAa, MBILIJIEHUE, PEYb.

OCHOBHbIE CTAJIUM U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeKH, YenoBek
yMmenbi, YemoBek mnpsaMoxonsumi, YenoBek HeaHIACPTAIbCKUM, YenoBek
pa3yMHblii. Haxojku HcCKoOmaeMblXx OCTaTKOB, BpeMs CYIIECTBOBaHHUs, 00JIacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY .

Yemoseueckue pacbl. OCHOBHbIE  OOJBIIME  pPAchl:  €BPOICOUTHAS
(eBpasmiickasi),  Herpo-aBCcTpajioujHas  (dKBaTOpHasbHas),  MOHTOJOWIHAS
(a3uarcko-amepukaHckas).  UYepTbl  MPUCTOCOOJIECHHOCTH  MpeAcTaBUTENEH
YeJIOBEUYECKUX pac K YCJIOBHUSIM CylIeCTBOBaHUA. EMWHCTBO ueoBeYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuel 1 cxembl: «BosaukHoBeHme ConaHEUHON cHCTEeMbl», «Pa3Buthe
opraHuueckoro mupa», «PactutenpHas kieTtka», <OKUMBOTHas  KIETKay,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHUCTeMa OPTaHUYECKOro MHUpPay,
«CpaBHEHHE AaHATOMUYECKMX YEPT CTPOCHHS YEJIOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMYECKUX  HAXOJIOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKay», «llpeBHeummue moan», «peBHue moan», «llepBbie
COBPEMEHHBIE JTI0JIN», «HeT0BEYECKHE PaChI».

O6opynoBanue: My «lIpoucxoxkaeHue  demoBeka»  (OHOCTHI
aBCTpaJONUTEKa, MUTEKAHTPONa, HeaHAEPTaliblla, KPOMAHBOHIIA), CJICTIKU WU
HM300paKeHHsT KaMEHHBIX OpYJUM TNEpPBOOBITHOIO YeNOBEeKa (KaMHU-YOMIEPHI,
pyOuna, ckpeOna), TreoXpoHOJorhueckass Taonuma, KoJuieKius «DopMbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpaKTHYeCKHE PadoOThI:

[TpakTuueckast padora Ne 1. «M3ydueHue UCKOmaeMbIX OCTATKOB PACTECHUU U
YKUBOTHBIX B KOJIJICKITUSX).



OKCKypeHsl «IBONIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIueCKUui My3eil).

Tema 3. Opranu3Msbl U OKpYy:KaolIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJaud U pa3/iesibl SKOJIOTMH. MeTo bl SKOIOTHYECKUX
UCCJIEI0BaHUI. DKOJIOIrMYECKO€ MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUS OPraHU3MOB: BOAHAS, HA3€MHO-BO3YyIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (aktopel. Knaccudukamuss 5KOJIOTHUYECKHX (PaKTOPOB:
abuoTuyeckue, OMOTHYECKHME U AaHTPOINOTeHHble. JlefCTBHE HKOJIOTMYECKUX
(aKTOpOB HA OPraHU3MBL.

Abunotndeckue (akTopbl: CBET, TEMIIEpPATypa, BIAXHOCTh. DOTONEpHOIU3M.
[IpucnocoOnennst  OpraHU3MOB K  JICUCTBHIO  a0MOTUYECKHX  (DaKTOPOB.
buosornueckue puTMal.

buortnyeckue (bakTopBHI. Buner OMOTUYECKUX B3aUMOJCUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIH3M,
HEUTpaiu3M. 3HaueHHE OMOTHMYECKUX B3aUMOJEHCTBUN ISl CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOHBIX COOOUIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU nomyjsiuud. OCHOBHBIE IOKa3aTeNH
NOMYJISILMU: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, HPHUPOCT,
Murpanus. J{nHaMuka YyuCcI€HHOCTH MOMYJISIUU U €€ PeryJIaiusl.

JdeMoHcTpanum:

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

Tabmuubl u cxemsl: kapta «lIpupognsie 30Hb1 3emun», «Cpenbl oOUTaHUS
opranu3mMoBy», «®Doronepuoausam», «llomynsiiuu», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHY TOMYJIsun HHPYy30puu-TyPenbrny, «[lumesrie nemm.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

Jlaboparopnas pabota Ne 3. «Mopdosorundeckrie 0COOEHHOCTH PaCTEHUN U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnussHue cBeTa Ha POCT U pa3BUTHE YEPECHKOB
KOJIEyCay.

[Tpaktuueckast pabota Ne 2. «Ilocy€T MIOTHOCTH MOMYJSLUNA Pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooOmiecTtBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
NpOCTpaHCTBEHHasA, Tpoduueckas (muimieBasi). Bunbl-nomunantel. CBsi3u B
OHOLIEHO3E.

DKoyiornyeckrue cuctembl (dkocucteMbl). I[lonsitTue 00 »sKocucTeMe W
ounoreoneHoze. DOyHKIMOHANBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU OKOCUCTEMBI. [luieBble I1eMu W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: Ouomacca, MNPOAYKIHUSA. DKOJIOTHYECKHE
nupamMubl: TPOAYKUMH, YHMCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALUs, pa3BuTHe. CyKUeccus.

[TpupoaHble IKOCUCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMA XBOMHOIO
WJIU MIUPOKOJIUCTBEHHOTO Jieca.

AHTPOTOTE€HHBIE  DKOCUCTEMBL.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akrop ycToumBoCcTH 3KocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. . Bepuaackoro o 6mocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocheprl. XKuboe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rio0abHOM 3KocucTeMbl. J[uHaMuuyeckoe paBHOBecHME U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThI BEIeCTB U OMOT€OXMMHYECKHUE ITUKITBI 3JIEMEHTOB (yTriepoa,
a3oTa). 30HAbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B 6uochepe 3emiin. AHTpONIOTeHHBIE U3MEHEHHS B Ouocdepe.
['1oGanbpHbIE YKOJTOTHYECKUE TPOOTIEMBI.

CocyiiecTBOBaHuE MIPUPOIBI u YEJI0BEUYECTBA. CoxpaHnenue
OoropazHooOpasusi Kak OCHOBa ycToitunBoctu 6uocdepsl. OCHOBA pallOHATHHOTO
yOpaBJICHUs] TPUPOJHBIMU pecypcaMu U HX HUCIHoJb30BaHue. JlocTukeHus
OMOJIOTHHU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabnuiel u cxembl: «llumessle nenn», «buoleHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKoJOTUYECKAS] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOWHOTO  Jjeca», «buomeHo3 Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHBIE  BO3JCHCTBHUS HA HOpuUpody», «BaxHeWmmne HMCTOYHUKHU
3arpsi3HEHHS] BO3/lyXa W TPYHTOBBIX BOi», «[louBa — BaxkHe#IIass cocTaBisiomas
ouochepr», «DakTopsl Aerpaganuu nousy», «llapaukossiil r3¢dexT», «DakTopsl
paauoaKTUBHOIO 3arps3HeHus Ouocdepwr»y, «OOmas cTpykTypa Ouochepb»,
«PacnpocTpanenne Ku3HU B Ouochepe», «O30HOBBII »dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B 6uochepe», «KpyroBopot azota B Ipupoae».

O6opynoBaHue: MoJIeNb-alMuIMKausg « TUTTHYHBIE OMOIICHO3bI», TepOapuii
«PacturenbHbie cooliiecTBa», kojuiekuuu «buoienos», « Bpenurenn BaxHeUIIUX
CEIbCKOXO3SMCTBEHHBIX KYJbTYp», TepOoapuul ¢ KOJUIEKIIUM PACTCHHH U
YKUBOTHBIX, MPUHAJJICKAIINE K PA3HBIM 3KOJIOTMYECKUM TPYIIaM OJHOTO BHJA,



Kpacnas knura Poccuiickoii ®enepauuu, H300paXeHUs OXpPaHAEMbIX BHIOB
pACTEHUH U )KUBOTHBIX.



IINTAHAPYEMBIE  PE3VIJIbTATbBI OCBOEHMA IIPOIPAMMLI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBLIET'O
OBPA3OBAHIA

Cormacio ®I'OC COO, ycranaBnuBaioTcs TpeOOBaHUS K pe3ysbTaTaM
OCBOCHHUS OOyYalOIMMHUCS TpOorpaMM  CpeaHero oOmero  o0pa3oBaHHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B CTpyKkType JIHMYHOCTHBIX PE3YJBTATOB OCBOECHUS INpenMera «bHuojaorus»
BBIJICJIEHBI CIEAYIOIINE COCTABIISIIOUIME: OCO3HAHUE OOYYAOIIMMUCS POCCUIICKON
rPaXKJaHCKOW UIAEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpE/AENICHNI0, HaJlu4yhue MOTHUBAMU K  OOy4YeHHI0  OHOJIOTuH,
LeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEW M HCTOPUYECKUX TPAAULUI pa3BUTHA OUOJIOTMYECKOrO
3HaHUs, TOTOBHOCTh U CHOCOOHOCTh OOYYaroIIMXCSl PyKOBOJICTBOBAThCS B CBOEH
JEATENBHOCTH LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, IPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO O00pa3oBaHUs, HAJIWYUE SKOJOTUYECKOrO TMPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTh LIEJIA U CTPOUTD KUZHEHHbIE TIIaHbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHMS mpeamera «buonorusd JOCTUTAarOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUMCKUMH COLUUOKYJIBTYPHBIMU, UICTOPUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMUA B OOINECTBE MpaBUIaMU U HOpMaMU
NOBEACHUSI W CIOCOOCTBYIOT MPOLIECCAM CAMOIIO3HAHMS, CAMOBOCIHMTAHMS U
CaMOpPa3BUTHS, Pa3BUTUSA BHYTPEHHEHM NO3WLMM JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY WM IPABOMOPSIAKY, YEJIIOBEKY TPyJa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KECHHUS, OCEPEKHOTO OTHOIICHHS K KYyJIbTYPHOMY HACJIEIUI0 U
TpaguUMsM MHOTOHAlMOHaJbHOro Hapoaa Poccuiickont dexnepanuu, npupoae u
OKpYXKarolleH cpeae.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JOJKHBI OTPakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WIMENH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIIMH, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOUIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBA, PAaCUIMPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEIATEIBHOCTH B MPOLECCE PeaIu3alld OCHOBHBIX HAIPaBICHUHN
BOCIIUTATENIBHOW JI€SITENLHOCTH, B TOM YKCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTh T'PAKIAHCKON MO3ULIUN 00YUaIOIIErocsl KaKk akTUBHOTO U

OTBETCTBEHHOT'O 4JIEHA POCCUKCKOr0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBaKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKON JESATEIBHOCTH IIPU CO3JAHUHU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TMO3HABATEJbHBIX 3aJ1ay, BHIIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U O0BACHATH €€,

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COLMAIIBHBIM TTOJI0KEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIbCKUX 3a7ad, YBaKUTEIBHOTO
OTHOIIEHUS K MHEHHUIO ONMOHEHTOB TMpU OOCYXKIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOoCCcuicKOn IPaKIaHCKOMN UIECHTUYHOCTH,
MaTpuoOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH IEpPE]
PonuHoill, ropmoctu 3a CBOW Kpail, cBOO PoauHy, CBOM S3BIK U KYyJIBTYDY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIECIUIO U MaMATHUKAM MPUPO/IbI,
JNOCTUXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

uaenHas yoexxIE€HHOCTh, TOTOBHOCTh K CIY>KEHHIO M 3amute (OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX LIECHHOCTEN POCCUMCKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBE/ICHHUS,;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJUTENSIM, CO3/IAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu HaposoB Poccuu;

4) 3¢cTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAsi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUN;



NOHMMAaHUE 3MOLIMOHATILHOIO BO3AEHCTBUS KUBOU IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDAKEHHUIO B PA3HBIX BHJIAX HCKYCCTBA, CTPEMIICHHE
IIPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

S) ¢u3uyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO0 0J1ArONOTyYHs:

NOHMMaHHWE W peanu3anus 370pOBOr0 U 0e30macHoro obpasza >KU3HU
(3mopoBoe  TUTaHUE, COOJNIOJICHWE TUTUEHUYECKUX TIpaBUI W HOPM,
cOalaHCUPOBAHHBIM PEXKUM 3aHATUA W OTIbIXa, pEryspHas Quanyeckas
aKTUBHOCTbH), O€pEeKHOr0, OTBETCTBEHHOIO W KOMIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U NICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE LEHHOCTH MPaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€e3011acHOr0 MOBEJCHHS B CUTYAIUIX, YTPOKAIOIIUX 3JOPOBBIO U KU3HHU JIIOJICH;

OCO3HAHHE TMOCIECACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU1);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HAaHUE [IEHHOCTH MacTepCTBa, TPY0Jt00ue;

TOTOBHOCTh K AaKTUBHOW NESITENIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpaBJIEHHOCTHU, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TAaKYIO JIE€SITEIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpoPecCHOHAIBHON AESTENIbHOCTH, YMEHHE
COBEpIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccuun ©  Pealu30BBIBATH
COOCTBEHHbIC KU3HECHHbIEC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHMUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3KOJI0TMYeCKOT0 BOCIIUTAHMSA

IKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOM KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUM ISt
OKPYXKarOUIEN CPEJIbL;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTMYECKUX MpoOjeM W MmyTed ux
pelIeHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHMSI M YMEHHUS TMpPU PEIICHUH MNpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOAOIIONB30BaHUEM  (COOJIFOICHME  NPaBWJI  MOBEAECHHUS B MPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUIIOB,
AKOCUCTEM, OHOChEphI);



AKTUBHOE  HENPUATHUE JECUCTBHUM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJArONPHUATHBIE IKOJIOTUYECKUE
MOCJIEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEIOTBPALIATh UX;

HaJIM4YKUEe PA3BUTOIO IKOJIOTMUYECKOTO MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYpHI,
OTbITa NS TENbHOCTU AKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B TIO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIBHON
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN JE€ATEIIBHOCTH 3KOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKHd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHMAJIOre
KYJBTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B OJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMOJICUCTBHS MEX]TY JIIOJAbMU U MIO3HAHUS MUPA;

NOHUMaHUE Ccrneuu@uKd OHOJOTMM KakK HayKd, OCO3HaHUsA €€ poju B
(GbopMUPOBaHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
MpeACTaBlIeHUs 00 OKpYXalolleM MHpE KaK O €IMHCTBE MPHUPOJIbI, YeOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUU MpodsieM
COXpaHEeHUs! IPUPOJAHOTO PABHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JJII COBPEMEHHOW LMBHIIM3ALMU:
oOecrie4yeHus: HOBOI'O YPOBHS PAa3BUTHA MEIULMHBI, CO3JAAHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPecypcHble  MPOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, MIOMCKA MYTeW BBIXOJIa U3 INIO0ANbHBIX 3KOJIOTMUYECKUX MPoOIeM U
oOecrieyeHusi  mepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUM OMOJIOrMUECKUX 3HAaHUHM B LEIX
MOBBIIICHUS OO0IIe KyJbTYphl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaroIuxcs, GopMHUpPYEMOit
IPU U3yYEHUH OMOJIOTHH;

NOHUMAaHUE CYLIHOCTH METOJOB IO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNIb30BaTh MOJydyaeMble 3HAHUS Ui aHalu3a |
OOBSICHEHHUS SIBICHUN OKPYKAIOUIEro MUpPa U MPOUCXOASIIMX B HEM HM3MEHEHH,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE HAay4yHbIX (DAKTOB U
UMEIOINXCS JaHHBIX C LEJIbI0 TOJYUYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OMOJIOTHYECKUE 3HAHUSA IS
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHHME LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IMPOEKTHYIO U HCCIIEOBATENBCKYIO AEATENBHOCTh HHIMBHUIYAIbHO U B IPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HaHMM 1O OWOJIOTUU B
COOTBETCTBHH C KU3ZHEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3ybTaThl OCBOSHUsI y4eOHOro mnpeaMera «buojaorus»
BKJIIOYAIOT: 3HAYuUMble i (OPMUPOBAHHUS MHUPOBO33PEHUS OOyHArOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAYYHbIC TOHSATHS, OTPAKAIONTUE
IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHeUU(PUKYy METOJOB TMO3HaHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPTHUsl, SBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIH (pakT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBAHUE,  HAOJIOJICHHE, U3MEpPEHUEe, HKCOEPUMEHT U JPYTHX),
yHUBEpCaIbHbIC Yy4YeOHBbIC JeWcTBHs (TIO3HABAaTEIbHBIE, KOMMYHUKATUBHBIC,

pEryJsiTUBHBIC), o0ecreynBaroIue dbopmMupoBaHue GyHKIMOHATBHOM
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETCHIIMM OOYy4YarolIuxcsi, CIOCOOHOCTH
oOyyJaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIMCIUIUITMHAPHBIE,

MHPOBO33PCHUYCCKHE 3HAHUS W  yHUBEpPCAJIbHBIC Yy4YeOHBIC JICHCTBHS B
MO3HABATEILHON U COIMAILHOMN MTPAKTHKE.

MeranpeaMeTHble pe3yJbTaThl OCBOCHHMS IPOTrpaMMBbl CPEIHEro OOIIEero
o0pa3oBaHus JIOJKHBI OTPaXkKaTh:

OBaanenne YHHBeEpPCAJTbHBIMH yuyeOHBIMH NMO3HABATEJbHBLIMH
JNeHCTBUSIMHU:

1) 6a3oBble JIOorHYeCKHe AeiiCTBHA:

CaMOCTOSATETILHO  (OpMyJIMpOBaTH M aKTyaJIM3UPOBATh  MPoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(amanu3a, cMHTE3a, CPAaBHCHHMS, KJIacCHU(UKAIIHA, 000OIICHHS ), paCKPBIBaTh CMBICT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTEepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3H C JIDYTUMH TTOHSATUSIMH);

OTIPENCISITh 1ETN JeATEIBLHOCTH, 3a7aBas TapaMmMeTpbl W KPUTEPUH UX
JOCTHKECHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMHA LIETISIMU;

WCIIOJIb30BaTh OMOJIOTHYECKHUE TIOHATHUS JIsl 0ObsICHEHUS (PAKTOB M SIBJICHUM
YKUBOU ITPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXKICHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IIO
aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUMS] B PacCMAaTPUBACMBIX
SIBJIICHUSX, (DOPMYJIMPOBATh BHIBOABI U 3aKITIOUCHUS;

MIPUMCHSITh CXEMHO-MO/JICIbLHBIE cpeacTBa IS peACTaBICHUS
CYIIIECTBCHHBIX CBSI3¢H M OTHOIICHUH B M3y4aeMbIX OMOJOTHYCCKHX OOBEKTaX, a



TAaK)K€  MPOTUBOPEYMH  Pa3HOrO0  poAa,  BBIIBICHHBIX B Pa3IMYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUJIaH PEHICHHsS] MPOOJEMBbI C Y4ETOM aHallM3a MMEIOIIUXCS
MaTepHaJIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATEIbHOCTH;

KOOPAMHUPOBaTbH M  BBIIOJHATH pabOTy B  YCIOBUAX  PpeajbHOro,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a30BbI€E HCCIEeI0BATEIbCKHE JeHCTBHSA:

BJIa/IETh HaBbIKAMU y4eOHO-HUCCIIEI0BATEIbCKON U MPOSKTHON JESTEIIbHOCTH,
HaBbIKAMHU  pa3pelieHuss MnpoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY MOMCKY METOOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
pa3IUYHbIX METOJIOB TO3HAHUS;

UCIIOJIb30BaTh PAa3JWYHbIE BUbl JEIATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHUS, €ro HUHTEepIpeTalud, MPeoOpa3OBaHUI0O M TMPUMEHEHHIO B y4eOHBIX
CUTYaIIHUsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMU
JEATEIbHOCTH U )KU3HEHHBIX CUTYallUsX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh ApryMEHThl NJisl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTathl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OI[EHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MOUCK NEPEHOCa CPEACTB U CHOCOOOB
JeHCTBHS B MPO(PECCUOHANBHYIO CPELY;

yMETh TIEPEHOCUTH 3HAHUS B IO3HABATENBHYIO M MPAKTHYECKYIO OOJacCTH
KU3ZHENIEATEbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIE WJEH, MpEiaraTb OpUrMHAJIbHBIE MOJAXOJbl U PEIICHMS,
CTaBHUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aIbTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIUK (TEKCTEe Y4eOHOTrOo
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEparype, OHOJOTMYECKUX CIOBapsAX U
CIIpaBOYHUKAaX, KOMIIBIOTEPHBIX 0a3ax MaHHbIX, B MHTEpHETE), aHaIu3UpOBaTh



UHGOPMAIUIO PA3TUYHBIX BUJOB U (POPM IMPEACTaBICHHS, KPUTHUECKU OLIEHUBATH
€€ T0CTOBEPHOCTh U HENIPOTUBOPEYUBOCTb;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHATh PA3JIMYHBIE METOJbI MPU MOUCKE U
orOope Ouosornueckoit MHGOpMaUU, HEOOXOIUMOM JJIsi BHIMOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh ONBIT HUCIHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIB30BaHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  IpeACTaBIICHUS
ounonornyeckoil nHpopmauu (CXeMbl, rpaduKH, TUarpaMmbl, TaOJIULBI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBIA fA3BIK B KadyecTBE CpeACTBa Ipu pabore ¢
Ouonornyeckoil HMHPOpMaNMEN: TPUMEHSATh XUMHUYECKHE, (U3UYECKUE U
MaTEeMaTUYECKUE 3HAKW W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpEICTBA
HaIrJISIAHOCTH;

BJIAJCTh  HABBIKAMHM  pAacloO3HaBaHWA M 3allUThl  WHMOpMaIuwy,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBJjaieHne yHMBEPCATbHBIMH KOMMYHUKATUBHBIMH J1€iiCTBUSIMU:

1) o0menume:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU MO CYIIECTBY OOCYyXIaeMol Tembl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEIBHO BBIMOJHEHUS TMpeiaraeMoi
3aJlay, YUUTBIBATh UHTEPECHl U COIJACOBAHHOCTH MO3HMIMKI IPYTrUX YYACTHHKOB
JIMAJIoTa Ui TUCKYCCHUN);

pacro3HaBaTh HeBepOalbHbIE CpEACTBa OOIICHMS, IMOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlui,
YMETh CMATYATh KOH(PJIMKTHI U BECTH MEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU COCOOAMHU OOIIEHUS M B3aUMOJIEUCTBHS, TOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1esITeJIbHOCTh:

MOHMMATh M HMCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboTHI IPH peIeHUH OHMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYIIIOBBIX (HOPM B3aUMOJEHCTBUSA NP PEILLICHUH y4eOHOH 3a1auH;

BBHIOMpaTh TEMAaTUKy M METOJAbl COBMECTHBIX JEHUCTBUH € y4&€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTUBA;



OPUHUMATh LEJIM  COBMECTHOM  JE€ATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh JIEUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacnpenensiaTb pojad ¢ Y4ETOM MHEHHMH YYaCTHMKOB, OOCYXXIaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

OLICHMBATh Kaye€CTBO CBOETrO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIbI B
o0l pe3yJsbTaT o pa3pabOTAHHBIM KPUTEPUSIM;

peajaraTb HOBBIE IPOEKTHI, OLIEHMBAaTh HJEW C IO3ULIHH HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHHUE B PAa3JIUYHBIX
CUTYaLIUSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMH PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanmusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHUS MpOOJIieM H UX
pEIICHUS] B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM LIEJEBBIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHUSAX M MOCTYIKax MO OTHOLIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NESITENBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyd B 00pa3oBaTEIbHON
NEeATENbHOCTH U AKU3HEHHBIX CUTYaLUX;

CaAMOCTOSITENIFHO ~ COCTAaBJISITh IUIAaH pPELIEHUs TpoOJieMbl € y4ETOM
UMEIOIIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JTaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHNE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO HIMPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO MOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalusiM, BHOCUTb KOPPEKTUBBI B JIESTEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATEJIbHON  pedueKCMH Kak  OCO3HaHUs
COBEPIIAEMBIX JEHCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMM, MCTOIB30BaTh MPUEMBI PEQIIEKCUU [JIsl OIEHKH CHUTYaIlMH, BbIOOpa
BEPHOTO PEILICHUS;

YMETh OLIEHWBATh PHUCKUM U CBOEBPEMEHHO IPUHUMATH PEIIEHUS MO HX
CHU)KECHMUIO;



OPUHUMATh MOTHUBBI W apryMEHThl JPYrMX I[pU AaHAJIU3€ pe3yJIbTaTOB
NEATENbHOCTH;

3) npuHATHE Ce0NA U APYTUX:

IPUHUMATh ce0sl, MIOHUMAas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYrMX IpU aHaJM3€ pe3yJIbTaToB
NEeSATENbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBATh CIIOCOOHOCTh NOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

IHNPEJMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTarbl ocBoeHHs mporpammbel COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienupuueckue ais yueoOHoro npeamera «buonorus»
Hay4YHbI€ 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIPETALIUU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JESITEILHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHWI B PA3UYHBIX YUYE€OHBIX CHUTYyallUsIX, a TaKKe B pPEabHBIX
JKU3HEHHBIX CUTYyallUsiX, CBSA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeaMerHbie
pE3yNbTAaThl MPEACTABIICHBI TI0 TOJ1aM 00YUYEHUSI.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTb 3HAHUU O MECTE U POJU OMOJOTMU B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa MU HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOCKHBIX  YUYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTHUH, (PYHKIMOHAIBHOU
I'PAaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PaCKpbIBaTh COJIEPXKAHUE OMOJOTMYECKUX TEPMUHOB U TOHATHIA:
KU3Hb, KJIETKa, OpraHu3M, Meradonu3M (0OMEH BEIIeCTB U MpEeBpallcHue
SHEPTHM), TOMEOCTa3 (CaMOpEryJIsiius), YPOBHEBASI OPraHU3alIMs KUBBIX CHUCTEM,
CaMOBOCTIPOU3BEICHHE (PENPOYKITNS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHasi,
MyTallMOHHAsl, UEHTpajdbHas JOorMa MOJEKYJIsIpHON Ouonorun), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 eHTpax MHOTOOOpasusi u
MPOUCXOKIEHUS KyJIbTypHbIX pacTeHuii H. M. BaBuioBa), onpeaensTh rpaHULIbI
WX TPUMEHUMOCTH K KUBBIM CHUCTEMaM;

YMEHHE BIIaJIETh METOJaMU HAy4YHOTO MMO3HAHUs B OMOJIOTHU: HAOIIOCHUE U
OMHUCAHUE MKUBBIX CUCTEM, IPOILIECCOB U SIBIICHUM, OpPraHu3anus U MPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJIY HCCIEIyEeMbIMUA BEJIMYMHAMHU, OOBSICHEHHE TMOJYyYCHHBIX



pe3yIbTaTOB, MCMOJIb30BAaHHBIX HAYYHBIX MOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieJ1aTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHbIC NMPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHAa BEILECTB M MPEBpPALICHUS SHEPrUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecCKOro oOMeHa, XEMOCHHTe3a, MHUTO03a, Melo03a,
OIJIOJOTBOPEHUSI, PA3MHOXKEHUS, HWHIAMBUAYAJIbHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTh MONyYEeHHBIC 3HAHUS I OOBSACHEHUS OMOIIOTUYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C LeNplo obOecriedeHus O0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOILUX JIIO/IeH, COOTIOCHHISI HOPM IPaMOTHOIO TOBEJCHHS B OKPY KaroLIei
OPUPOIHON cpejie, MOHMMaHUE HEOOXOJAMMOCTU HCIOJIb30BAaHUS JOCTHXKEHUN
COBPEMEHHOU ounonoruu U OMOTEXHOJIOTHUI TUISL PalMOHAIIBHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHHE pelaTh »JJIEMEHTAapHble TIEHETHYECKHE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpEelIMBaHue, CIETUICHHOE HacleIoBaHue, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHMS JJS MpEICKa3aHusl HAacleJOBaHHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpaKkTUYECKHe paldoThl, COOMIOAATH
mpaBuiIa mpu padboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIEHHWBATh M HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsSI, BKIIOYAIONIYI0 TICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeICcTBa MAacCOBOM MH(OpPMAIUH, HAYIHO-TIOMYJISPHBIC
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCJIEeIOBAaHUN B OWOIIOTHH,
MeAHILINHE, OUOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHBIE€ IHCbMEHHBIE M YCTHBIE COOOLICHMS,
000011as1 O6MOJIOTHYECKYI0 MHGOPMAIIUIO M3 HECKOJIBKUX HUCTOYHUKOB, IPaAaMOTHO
MCI0JIb30BaTh NOHATUITHBIN armapaT OMOJIOTUH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buomorus» ¢ 11
Kaacce TOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTMH B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOH eCTECTBEHHO-
HAyYHOW KapTHHBI MHUpPa M HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCUHUCKUX U
3apyOeXKHBIX YUYEHBIX-OMOJIIOTOB B pa3BUTHE OWMONOTHH, (PYHKIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3a7a4;

YMEHHE PAaCKpbhIBaTh COJACp)KaHWE OWOJIOTMYECKUX TEPMHHOB WM TIOHATHM:
BU/I, TOMYJISALUSI, TeHODOH, IBOIIOLHUS, ABMKYIIUE CUIIbI ((haKTOpPHI) SBOJIOINH,
IPUCIIOCOOJIEHHOCTh OPTaHMU3MOB, BHJI000pa30BaHME, HKOJOTHUYECKUE (DaKTOPHI,



PKOCHUCTEMA, MPOJYUEHTb, KOHCYMEHTbI, PEAYLEHThl, LEeNU MUTaAHUS,
HKOJIOTHYECKasl upamuia, OnoreoreHos, onocdepa;

yMEHUE H3JIaraTh OWOJOTrMYecKue Teopuu (IBONIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKassh TEOpHs OHBOJIIOLMM), 3aKOHBl W 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBieHUU U
nyteit sBomoruu A. H. CesepuioBa, yuenusi o ouochepe B. M. Bepnaackoro),
ONPENENATh IPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

yMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMHUCAHNE UBBIX CUCTEM, IPOIIECCOB W SIBJIICHUM, OpTaHU3alUs U MPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABWKCHHE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEIMYMHAMHU, OOBSICHEHHE TMOITYYEHHBIX
pE3yJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUM, TEOPHN U 3aKOHOB, YMEHUE
JieJaTh BBIBOJIbI HA OCHOBAHUU MOJYYECHHBIX PE3YIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKA CTPOEHUS OHOJIOTHYECKHUX
OOBEKTOB: BHUJIOB, TOMYJSIUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOT€OIEHO30B M  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEICTBEHHOM
W3MEHUYHUBOCTU, €CTECTBEHHOTO O0TOOpa, BUI000pa30oBaHUs, MPHUCIOCOOJICHHOCTU
OpraHuU3MOB, JEUCTBUS OKOJOTHMYECKUX (PaKTOPOB HA OPraHU3MbI, IEepeHoca
BCIIECTB M TIOTOKAa JHEPIHMM B IKOCHUCTEMAaX, AHTPOIMOTCHHBIX H3MEHCHHH B
HKOCHUCTEMAaX CBOEUW MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHMOr€OXMMHYECKUX
IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHATh MOJyYEHHbIE 3HAHUS ISl OOBACHEHMS] OMOJIOTHUYECKHUX
IIPOLIECCOB U SIBJICHUU, JUI NPUHATUS MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HH C LENpl0 o0ecredeHus: 0e30IacCHOCTH CBOEro 3J0pOBbS M 370POBBSA
OKPY’KAIOUIUX JI0JIeH, COOI0IEHUSI HOPM I'PaMOTHOI'O TIOBEJICHUS B OKpPY>KaroIIei
NPUPOJHON cpejlie, MOHMMAaHHE HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO TIPUPOIOTIONH30BAHUS;

yMEHHUE peuiaTh dJeMEHTapHble OMOJOTUYECKUE 3a]]a4H, COCTABISATh CXEMBI
MepeHoca BEIeCTB U DHEPTUU B IKOCUCTEeMaX (LIeNH MUTaHus);

YMEHUE BBITIOJTHATh JTAOOPATOPHBIE W TpaKTUYECKHe pPabOThI, COOIIOIATH
npaBuia npu padboTe ¢ yueOHbIM U Jab0paTOPHBIM 000pYAOBAHUEM;

YMEHHUE KPUTHYECKH OIIEHWBaTh M MHTEPNPETHUPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO COJEP)KaHUS, BKIIOYAIOIIYI0 TICEBJOHAYYHbIE 3HAHMUS U3
Pa3IUYHBIX UCTOUYHHUKOB (CpPEJCTBA MAacCOBOM MH(OpMAIINU, HAYYHO-TIOMYISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  TJIOOATBHBIE  DKOJOTHYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHUIO;

YMEHHE CO3/l1aBaTh COOCTBEHHBIE IHChbMEHHBIE M YCTHBIE COOOIICHHS,
00061m1as 6uMoIornYecKyr0 HHGOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUWHBIN anmnapat OUOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

buonorus xak HaykKa

JKuBnIle cuCTeMBI 1 UX opraHu3anusa

XHUMHUYECKUI COCTAB U CTPOEHUE KIIETKH

>KI/I3He)]e$[TeJ'IBHOCTI) KIJIIETKHN

Pa3zMHOXEeHNE M MHIUBUAY ATBHOE PA3BUTHE
OpraHUu3MOB

HacnencTBeHHOCTh M U3MEHUHBOCTD
OpTraHHu3MOB

Cenexuusi opranu3MoB. OCHOBBI
OMOTEXHOJIOTUHU

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

Koan4yecTBo 4acoB

Bcero

34

KoHTpoibHbIe
padoThI

IIpakTHYecKue
padoThbI

0.5

1.5

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [{OK
https://m.edsoo.ru/7f41c292

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [JOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmorekxa [JOK
https://m.edsoo.ru/7f41c292

bub6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292



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

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMel

Ne i/

OBOIIOIMOHHAS ouoorus

Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha
3emie

OpraHusMsbl 1 OKpy Karomias cpeaa

COO6IH€CTBa 1 SKOJIOTHYCCKHNE CUCTCEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoanuyecTBO 4acos

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKkue
padoTsbI

0.5

2.5

DJIeKTPOHHBbIE
(uudgposbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [{JOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [{JOK
https://m.edsoo.ru/7f41cc74
bubnunoreka [JOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
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
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE INTAHUPOBAHMUE
10 KVIACC

Tema ypoka

buonorus B cucreme Hayk

MeTo1bl TO3HAHUS KUBOU IPUPOIBI.
[TpaxTrueckast pabora Ne 1
«Mcnonp30BaHNUE pa3TUYHBIX
METOJIOB MPY U3yUYECHUU
OMOJIOTHYECKUX 00BEKTOBY

buonornueckne CHUCTEMBI, IPOUCCCHI
" X U3YUYCHHUC

XUMHYECKUH cOCTaB KJIeTKU. Bona
Y MUHEPAJIBHBIE COJIU

Bbenku. CoctaB u cTpoeHne 6eIKoB

DepMeHTbI — OHOJIOTHYECKHE
KaTanuzatopsl. JlabopaTropHast
pabota Ne 1 «M3yuenue
KaTaJIMTHYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»

VYranesoasl. JIunuasl

KoanuyecTBOo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThbI

0.5

0.5

Jlara
U3yYeHHs

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmorexa [JOK
https://m.edsoo.ru/863e6122

bu6mmorexa [JOK
https://m.edsoo.ru/863e6564

bu6mmoreka [IOK
https://m.edsoo.ru/863e674¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

bub6mmorexa [JOK
https://m.edso0o0.ru/863e6b72

bu6mmorexa [JOK
https://m.edsoo.ru/863e6870



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

10

11

12

13

14

15

16

17

18

Hyxneunosbie kuciaorsl. ATO

Hcropus u meTonsl u3yd4eHus
kietku. Knerounas teopus

KieTka xak 1iemoctHast JKuBas
cucTeMa

CTpoeHue 3yKapuoTHYECKOM
kietku. JJaboparopnast pabora No 2
«/3yuenue cTpoeHust KJIETOK
pacTeHUi, )KUBOTHBIX, TPHOOB U
OakTepuii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpeTnapaTax u ux
OTIHCAHUE)

OOMeH BELIECTB WU META0OIIN3M
dorocuaTe3. XeMOCHUHTES

DHepreTUIecKuii 0OMeH

JKuzHeHHBIN UK KIeTKU. [lenenue
kieTku. Mutos. JlabopaTopHas
paborta Ne 3 «HaGmonenne MuTos3a B
KJIETKaX KOHYMKa KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»

Buocuures 0enka. Peakuus
MaTPUYHOTO CHHTE3a

Tpancnsus — OnocuHTe3 Oenka

Hexnerounsie ¢hopmbl )KU3HA —

0.5

0.5

bu6mrorexa [JOK
https://m.edsoo.ru/863e6d5¢

bu6mmoreka [JOK
https://m.edsoo.ru/863e6e88

bubmnoreka LJOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bu6mmoreka [JOK
https://m.edso0.ru/863e766¢

bu6mmoreka [JOK
https://m.edsoo.ru/863e7¢98

bub6mmorexa [JOK
https://m.edsoo.ru/863e7aae

bu6morexa [JOK
https://m.edsoo.ru/863e7dc4

bu6mmorexa [JOK
https://m.edsoo.ru/863e796e

bu6mmorexa [JOK
https://m.edso00.ru/863e796¢e

bu6morexa [JOK



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

19

20

21

22

23

24

25

26

27

BUPYCBI

®opMbl pa3MHOKEHUSI OPTaHU3MOB

Metios

OO6pa3oBaHue U Pa3BUTHE MOJOBBIX
kJ1eToK. OII00TBOPEHHE.
JlaGopaTtopnas pabora Ne 4
«/3yuenue cTpoeHHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»

I/IH,Z[I/IBI/II[yaJ'IBHOC Pa3BUTHC
OpraHnu3mMoB

I'enetnka — Hayka o
HACJIEICTBEHHOCTH U U3MEHUYUBOCTH

3aKOHOMEPHOCTH HACJICOBAHUS
npu3HaKoB. MoHOTHOpUAHOE
CKpeIIMBaHHE

JlurnbpuaHoe CKpenmmrBaHue. 3aKoH
HE3aBUCUMOTO HACJIEJOBAHUS
MPU3HAKOB

CremieHHOE HaclIeI0BaHUE
npusHakoB. JJabopaTtopHas pabota
Ne 5 «M3yuenue pe3ynbratoB
MOHOTUOPHUIHOTO U AUTHOPUTHOTO
CKpEILUBaHUA y Ip0o30(HIIBI HA
TOTOBBIX MUKpOIpenapaTax»

I'enetuka nmona. Hacnenosanue

0.5

0.5

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK
https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmnoreka LJOK
https://m.edsoo.ru/863e7f4a

bubmnoreka LIOK
https://m.eds00.ru/863e81b6

bu6mmorexa [IOK
https://m.edsoo.ru/863e8436

bu6mmorexa [JOK
https://m.edsoo.ru/863e8612

bu6mmoreka [IOK
https://m.edso0o0.ru/863e8878

but6mmoreka [IOK
https://m.edsoo.ru/863e89a4

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

bubmuoreka [{OK


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

28

29

30

31

32

33

34

IMMPU3HAKOB, CHCIIJICHHLIX C ITOJIOM

N3menunBocTh. HenacneacrenHas
W3MEHYHMBOCTb. JlabopaTopHas
pabota Ne 6. M3yuenue
MOIU(DUKAITMOHHOW U3MEHUYNBOCTH,
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBOI»

HacnencrBeHHast ©3MEHYHBOCTb.
JlaGopatopHas pabota Ne 7.
«AHanu3 MyTauuil y 1po3o¢puiisl Ha
TOTOBBIX MUKpOIpenapaTaxy»

I'enetuka uenoBeka
HpOMC)KyTO‘{Ha}I aTTecranus
CCJ'IGKI_II/ISI KaK HayKa U ITpouecc

MeTOHBI U JOCTHUKEHUSA CCIICKIINHN
paCTCHI/Iﬁ N JKMBOTHBIX

buoTexHonorus kak orpacib
MPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

0.5

0.5

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

bubmnoreka LJOK
https://m.edsoo.ru/863e9214

bu6mmorexa [JOK
https://m.edsoo.ru/863e9214

bu6mmoreka [JOK
https://m.edsoo.ru/863e9336



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

11 KITACC

Tema ypoka

DBOJIIOIHS M METOJIBI €€ M3yYCHHS

Hctopust pa3BuTHs NIpeacTaBiIeHUN
00 3BOIIIOLNY

MuUKpO3IBOITIOLIHS

[Tomynsus Kak JIeMeHTapHAs
€IMHHIIA BUJIA ¥ SBOJTFOITHH.
JlabGopaTtopnas pabota Ne 1
«CpaBHEHHE BUJIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)

JIBWOKyIIHE CHIIBI (3JIEMEHTapHBIC
(haKTOpBI) SBOJTIOIUH

EcTectBennslit 0T60p 1 ero Gpopmbl

Pe3ynpTatel sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BH1000pazoBanue. JlaboparopHas
pabota Ne 2 «Onucanue

HpI/ICHOCO6HeHHOCTI/I OopraHusmMa nu eé

OTHOCHUTCIIBHOI'O XapaKTepa»

Hanpasnenus u myt
MaKpO3BOJIIOIUI

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

0.5

0.5

Jlara
U3YYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka LJOK
https://m.edsoo.ru/863ea20e

bubmnoreka LJOK
https://m.edso0.ru/863e9570

bub6mmorexa [JOK
https://m.edsoo.ru/863e9cle

bubmnoreka LJOK
https://m.eds00.ru/863e99¢c6

bu6mmorexa [JOK
https://m.edsoo.ru/863e9da4

bu6mmorexa [JOK
https://m.edsoo.ru/863e9ed0

bub6moreka [JOK
https://m.edsoo.ru/863e9fde

bu6moreka [JOK
https://m.edsoo.ru/863e9cle



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

10

11

12

13

14

15

16

17

18

19

20
21

HeobpaTumocTs 3BoOMIONINAN

Hctopust sxu3HKu Ha 3eMII€ U METOIbI
€€ N3yUYeHUs

FI/IHOT63BI HpOI/ICXO)K,HeHI/IH KHU3HHU
Ha 3emiie

Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U
nepuoam

OCHOBHBIE 3Tallbl HBOJIOLMH
PacTUTENILHOTO U JKUBOTHOT'O MUDA.
[IpaxTuyeckas padora Ne 1
«M3yueHune UCKONaeMbIX OCTaTKOB
pacTeHM 1 KUBOTHBIX B
KOJUIEKIIHSX

COBpeMeHHaH CHUCTCMa
OpTraHHU4YC€CKOIro Mrupa

DBOJIOIMS YeJIoBeKa (aHTPOIOTreHe3)

JIBmoxyuiue cuibl (pakTopsl)
aHTpoOIIOreHe3a

OCHOBHBIE CTaIUN DBOJIFOIIUNA
yenoBeKa

UYenoseueckue pacbl ¥ NPUPOIHbBIE
aJanTanyy 9eI0BeKa

PeseprubIil ypok. O6001eHIE TIO
TeMe «BO3HHUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»

DKOJIOTHUs KaK HayKa

Cpenpl OOUTaHUS U SKOJIOTHYECKHE

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863ea5a6

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

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bubmnoreka LJOK
https://m.edsoo.ru/863ea48¢e

bubmnoreka LJOK
https://m.edsoo.ru/863eac2c

bu6mmorexa [JOK
https://m.edsoo.ru/863ead44

bubmuoreka [{OK
https://m.edsoo.ru/863eaea?

bu6mmoreka [JOK


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

AbGuoTtnieckue (HaKTophl.
JlaGopaTopnas padota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
pacTeHHii U3 pa3HbIX MECT
obutanus». JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

buotnueckue hakTopsl

DKOJIOTUYECKUE XaPAKTEPUCTUKHI
nomyisuu. [Ipaktuueckas padora
Ne 2 «Iloacuér nmnoTHOCTH
TIOMYJISAINI pa3HBIX BUIOB
pacTeHui»

CoobmiecTBa OpraHu3MoOB —
OHMOI1IEHO3

DKOJOTUYECKHE CUCTEMBI
(aKOCHCTEMBI)

OcCHOBHBIE TIOKA3aTENN YIKOCUCTEMBI.
DKOJIOTMYECKUE TUPAMUJIBI.
CaoiictBa 3xocucteM. Cykieccus
[IpupoaHbIe SKOCHCTEMBI
AHTpPOMOTEHHBIE YKOCUCTEMBI
Buocdepa — rnobanbHas
JKOCHCTEMA 3EMIIU
[IpomexxyTouHas arrectauus

3aKOHOMEPHOCTH CYIIECTBOBAHUS

0.5

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [JOK
https://m.edsoo.ru/863eb348

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bubmnoreka LJOK
https://m.edsoo.ru/863eb46a

bub6mmorexa [JOK
https://m.edsoo.ru/863eb5fa

bu6mmorexa [JOK
https://m.edsoo.ru/863ebb5e

bu6mmoreka [IOK


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

o6uochepsl
33 YenoseuecTBo B Onochepe 3emiaun

CocyuiecTBoBaHUE PUPOABI U
9eJI0BEYECTBA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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2.5

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

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



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHNE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






