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HOSACHUTEJIBHAS 3AIIUCKA

[Tpu pa3zpaboTke MporpaMmbl 10 OMOJIOTUU TEOPETUUYECKYIO0 OCHOBY ISl OTIPEIEICHUS MOIX0A0B K
dbopMupoBaHHI0 coaepkaHHMs ydeOHOro mpeamera «buosorus» COCTaBUIM: KOHIENTYaJIbHbIE
nosioxeHuss ®I'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJICH, COACp)KaHUs, PE3yJbTaTOB OOYYCHUS H
TpeOOBaHUH K YPOBHIO IOATOTOBKH BBITYCKHHKOB, MOJOXEHUS 00 OOMMX HENsIX M NPUHIMIAX,
XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI cpeiHero ofmiero obpasoBanusi B Poccuiickoit
@Oenepalny, a TakKe MOJOXKEHUS O crnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU KUBOW MPUPOBI U
o0OecrieueHny CyIIEeCTBOBAaHUS 4YenoBeueckoro ooOmectBa. (CormacHo Ha3BaHHBIM — IOJIOKEHHSIM,
orpeziesieHbl OCHOBHBIE (DYHKIIMH ITPOTPAMMBI 10 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owosiormu AaéT MpEACTAaBICHHUE O MelsaX, 00 oOmel crpareruu OOydeHWS,
BOCIIUTAaHUS M PAa3BUTUS OOYUAIONIMXCS CpeACTBaMU ydeOHoro mpeamera «buomnorusy», ompenenser
o0s3aTeNbHOE MPEIMETHOE COJIep’KaHue, €ro CTPYKTYpYy, paclpeiesieHue IO paslielaM U TeMaMm,
PEKOMEHIyeMYI0 TOCIEA0BATEIbHOCT M3yYeHHUs] y4eOHOro MaTepuaia ¢ YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKA 00Opa30BaTeNbHOrO IMpOIEcca, BO3PACTHBIX OCOOCHHOCTEH
oOyyJaroumxcs.

B mporpamMe mo OuoIOTMM Tak)Ke YYUTHIBAIOTCS TPEOOBaHUS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM pe3yjbTaTaMm oO0y4deHHs B (JOPMUPOBAHUU OCHOBHBIX BHJIOB y4eOHO-
MIO3HABATENIBHOW  JIEATEIbHOCTH/YIeOHBIX  JIEHCTBUH  OOy4aromMXCsi TIO OCBOCHHIO COAEPIKaHUS
Ouoaoruueckoro oopazoBaHusl.

B mporpamme mno Ouonormu (10-11 xmaccel, 0a30BbIi ypOBEHb) peanM30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B M3yUY€HUU OMOIJIOTHH, Oiaronaps 4eMy B HEeW MpOCMATPUBAETCS HAMPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (DOPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, IEHHOCTHBIX
OpUEHTAlMM JINYHOCTH, 3KOJOTUYECKOTO0 MBILIUICHUS, MPEACTAaBICHUN O 3710poBOM oOpa3e XHU3HU U
OepeXHBIM OTHOILIGHWEM K OKpyKaromieil mnpupomHoit cpege. I[loatomy Hapsany ¢ wu3ydeHueM
0011e0MOIOrMUeCKUX TEOPHil, a TaK)Ke 3HAHUN O CTPOCHUU KHUBBIX CHCTEM PAa3HOTO paHTa U CYIIHOCTH
OCHOBHBIX MpOTEKAIOIIMX B HHUX IPOLECCOB B IporpaMMe [0 OHOJOTMH YJEIEHO BHHMAHUE
MCIOJIb30BAaHUIO MOJYYEHHBIX 3HAHUI B MMOBCEAHEBHOM >KU3HM JUISl PEIICHUs MPUKIATHBIX 337a4, B TOM
yuciae:  NpOQUIAKTUKM  HACIEACTBEHHBIX  3a00JIEBaHMM  4eloOBeKa,  MEIUKO-TeHETHYECKOTO
KOHCYJIbTUPOBaHMs, OOOCHOBaHMS SKOJOTMYECKH 11€JeCOO00pa3HOro TIOBEACHUS B OKpYy)KarolleH
IPUPOJIHOM Cpefie, aHallM3a BIMSIHUS XO3SMCTBEHHOMN JAESITeIbHOCTH YeIOBEKa Ha COCTOSIHUE PUPOTHBIX
U UCKYCCTBEHHBIX SKOCUCTEM. Y CHJIEHHE BHUMAHUSI K IPUKJIAJHOW HAIIPaBJIIEHHOCTH y4eOHOTO MpeaMeTa
«buonorus» NPOIUKTOBAHO HEOOXOAUMOCTBIO OOeCHeueHUs] YCIOBUM Ul pelleHUs OJHOW W3
aKTyaJbHbIX 3a/1a4 MIKOJIBHOIO OMOJIOrHYecKoro oopa3zoBaHus, KOTopas npezrnonaraet GopMUpoBaHUE y
oOyyaroluxcsi CHOCOOHOCTH  aJanTUpPOBAaTbCsl K  M3MEHEHUSM JIUHAMHUYHO  Pa3BUBAIOILErOCs
COBPEMEHHOT0 MHpa.

buonorus Ha ypoBHe cpeiHero o0riero o0pa3oBaHusi 3aHUMaeT BaxHoe Mecto. OHa obecrieunBaer
¢dopmupoBaHre y OOydaroOIIMXCsl MPEACTaBICHUN O HAy4HOM KapTUHE MMpa, pacliupseT ¥ o6o0maer
3HaHUS O KMBOW NpUpoJe, €€ OTIMUUTENbHBIX NpPU3HAKaX — YPOBHEBOM OpraHU3alMd U 3BOJIOLUH,
CO3MaéT YCIOBUS [UIsl: TIO3HAHUS 3aKOHOB JKMBOM MpHUPOAbI, (HOpMUPOBAHUS (YHKIIMOHATHHON
IPaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO W 0e30macHOro obpa3a >HU3HHU, 3KOJOTMYECKOrO MBIIICHHUS,
LIEHHOCTHOT'O OTHOILIEHUS K )KMBOW ITPUPOJIE U YETOBEKY.

Bbonbiroe 3HaueHne OMOJIOTHS UMEET TakKe I PeIIeHUs BOCIUTATENbHBIX U Pa3BUBAIOIIMX 33]a4
cpemHero o6Omiero oOpa3oBaHMsI, COIMaIM3aluu oOydaromuxcs. M3ydenwe OWONOTHH oOecredrnBaeT
ycroBus sl (GOPMUPOBAHUS MHTEIUICKTYATbHBIX, KOMMYHUKAIIMOHHBIX U WH(QOPMAIIMOHHBIX HABHIKOB,
JCTETUYECKON KyJIbTYpBHI, CIIOCOOCTBYET MHTErpAllMi OHMOJIOTUYECKUX 3HAHWUU C TMPEJICTaBICHUSIMH W3
JIpYTuX y4eOHBIX MPEIMETOB, B YACTHOCTH, (U3MKH, XUMUHU U Teorpaduu. Ha3zBaHHbIe MONOXKEHUS O
npelHa3HayYeHUH ydeOHoro mpenmera «bHOJOrus» COCTaBMIIM OCHOBY JJIsi ONPEIENICHUs IMOAXOJI0B K
0TOOPY M CTPYKTYPHUPOBAHUIO €TI0 COAEPIKAaHUS, IPECTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.



OTt60p comepxanus yaeOHOTO mpeameTa «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C TIO3UITHIA
KyJBTYpOCOOOpa3HOTO MOJX0/1a, B COOTBETCTBUU C KOTOPHIM 00ydaroUIrecs JA0JKHBI OCBOUTH 3HAHUS U
YMEHHMsI, 3HaYUMble A (OPMUPOBaHUs OOIIEH KYyJIbTYpbl, ONpEAEISAIoONne aJeKBaTHOE IOBEICHHE
YyelioBeKa B OKpYXKarolleil mpupoaHOil cpelie, BOCTpeOOBaHHbBIE B TTOBCETHEBHOM KU3HU U MPAKTUYECKOM
nestenbHOCTH. Ocoboe MecTo B 3TOW CHCTEME 3HAHUN 3aHMMAIOT 3JEMEHTBI COACP)KaHUS, KOTOpHIE
CIIy’)KaT OCHOBOHW JJisi (DOPMUPOBAHMSI MPEACTABICHUN O COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHE
MUpPa W IIEHHOCTHBIX OpPHUEHTAlUSAX JIMYHOCTH, CIOCOOCTBYIOUIMX T'yMaHU3allUd OHOJIOrMYECKOTo
oOpazoBaHus.

CTpyKTypHpOBaHHE COAEpKAHUSI yueOHOro MaTepuala B MPorpaMMe Mo OMOJIOTHH OCYIIECTBIICHO
¢ y4€TOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUN 00 OTIMYMTENBHBIX OCOOCHHOCTSX KMBOH MPUPOABI, O €€
YPOBHEBOM OpraHM3alMi U SBOJIOLUM. B COOTBETCTBUM C 3THUM B CTPYKType Y4YEOHOro IpeaMmeTra
«buonorus» BeIIEIEHBI CIEAYIONINE COAEPKATENbHbIC TUHUU: «bronorus kak Hayka. MeTopl Hay4HOI O
no3HaHus», «Kietka kak Ouosornyeckas cucrema», «OpraHm3Mm Kak OHOJOrHYecKas CHCTeMay,
«CucremMa U MHOroo0Opasue OpraHuYecKOro Mupay, «IBOJIOLHUS KUBOW HPUPOABD», «IKOCHUCTEMBI U
MPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp wu3yueHuss yuyebHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJICHUE
00y4YaroIMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aliy KUBBIX CUCTEM Pa3HOTO paHTa
¥ IpUOOpETEHUE YMEHHUI MCIOJb30BaTh 3TH 3HAHUSA ISl TPAMOTHBIX JACHCTBUN B OTHOIIEHUU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3IMYHbBIX JKU3HEHHBIX MTPOOIIEM.

Joctuxenne nenu u3yueHuss ydeOHoro rmpeamera «buomorus» Ha 0a30BOM  ypOBHE
obecrieunBaeTcs pelieHrueM CIeIyIOIMUX 3a1au:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMBbl 3HAHUN O OMOJOIMUYECKHUX TEOpHUSX, YUYEHHUAX, 3aKOHax,
3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiax, CIyXKalluX OCHOBOW s (OpMHpOBAHMUS IPEACTABICHUI O
€CTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O METOJaX HAY4YHOIrO IO3HAHUS, CTPOCHHH, MHOrooOpasuu u
O0COOCHHOCTSIX )KHBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alluU, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
HCCIICAOBAHUIX B OMOJIOTHH;

dbopMupoBaHue y O0O0ydYaromMXCs MO3HABATEJIbHBIX, HWHTEIJIEKTYaJbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEH B Mpollecce aHallM3a JaHHBIX O MyTAX Pa3BUTHS B OMOJOTMM HAayYHBIX B3TJISA0B, UACH U
MOAXO0/J0B K U3YUYEHHIO KUBBIX CUCTEM PA3HOT'0 YPOBHS OpraHU3allNY;

CTaHOBJIEHHE Yy oOydaromuxcss oOmeil KynbTypbl, (YHKIHMOHAJIBHOM TPaMOTHOCTH, pa3BUTHE
yMEHUN OOBSICHATH U OIICHUBATH SBJICHHS OKPYXKAIOIIET0 MUPA KUBOW MPUPOJIbI HA OCHOBAHUM 3HAHUH U
OTIbITA, TMOJYYECHHBIX MPH U3YYSHUH OUOJIOTHH;

dbopMupoBaHUE y OO0YYArOMIMXCS YMEHUU WILTIOCTPUPOBATH 3HAUEHHE OMONOTHYECKUX 3HAHWN B
MPaKTUYECKOW JIEATETbHOCTH YEJIOBEKa, PAa3BUTHUM COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEIIOBEKOM JKUBOW  MPHUPOJIBI,
HEOO0XOIMMOCTH OEpeXHOTO OTHOIIEHUS K HeH, COOMIOJeHHS 3TUYECKMX HOPM IpU IPOBEIACHUU
OHMOJOrMYECKUX UCCIIEJOBAHMI;

OCO3HaHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHUN JIJISl TOBBILIEHUS YPOBHS 9KOJOTHYECKON KYIbTYpHI,
Tt pOpMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHUI 1 YMEHHI B MOBCEHEBHOM KU3HU I OIICHKHU TOCIIEICTBUI
CBOEH NIeATENHHOCTH 1O OTHOIICHUIO K OKpY’Karollel cpejie, COOCTBEHHOMY 3/10pOBbI0, 0OOCHOBaHHE U
cobmoienre Mep mporIakTHKN 3a00I€BaHUN.

B cucreme cpennero obmero oopazoBanus «buonorus», nzydaeMas Ha 0a30BOM ypOBHE, SIBISIETCS
00s13aTeNbHBIM YY€OHBIM MPEAMETOM, BXOSIIUM B COCTaB MPEAMETHOM oOnactu «EcTecTBEeHHO-HAyUHBIE
PEIMETHI».

Jnst uzydenus: 6uosioruu Ha 6a30BOM ypOBHE CpPEeHETO 00111ero 00pa3oBaHus OTBOAUTCS 68 4acoB:
B 10 xmacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B HeZenio).



COJAEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonornss kak Hayka. CBs3b OHMOJIOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMH W JPYTHMMHU
€CTeCTBEHHBIMU HayKaMmH, (pusocodueii, STUKOHN, 3CTETUKOM U npaBoM. Posib 6uonoruu B hopMupoBanuu
COBpPEMEHHOI Hay4HOIl KapTUHbI Mupa. CuctemMa OMOJIOTHYECKUX HaYK.

MeToapl TMO3HAHUSA >KUBOM TpUpOAbl (HAONMIOIEHUE, AKCIEPUMEHT, OINHCAaHHWEe, H3MEpEeHHe,
KJIacCU(UKAIIUsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmue! U cxeMbl: «MeTo/IbI TO3HAHUS )KUBON TPUPOIBI.

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

[Tpaktuyeckas pabora Ne 1. «Mcronb30BaHNe pa3IMYHBIX METOJIOB MPU U3YYCHUH OMOJIOTHYECKUX
00BEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kusble cucrempl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouosiornu. OTIM4Me KUBBIX CUCTEM OT
HEOPraHUYECKOW IPUPOIbI.

CaolicTBa OMOCHCTEM M UX pazHooOpa3ue. YPOBHHU OpraHH3alui OMOCHCTEM: MOJEKYISPHBIMH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, HOIYJISIIIMOHHO-BUIOBOH, 9KOCUCTEMHBIN
(OmoreorneHOTHYECKHIT ), OMOCEpHBI.
JdemMoHcTpaumuu:

TaGnuubl 1 cxembl: «OCHOBHbIE TPU3HAKH KU3HIY, «Y POBHH OPraHU3ALUH KUBOU IPUPOABIY.

Ob6opynoBanue: moaens Mojaekyisl JJHK.

Tema 3. XumMuveckuii cOCTaB U CTPOECHHE KJIETKH.

XHWMHMYECKUH COCTaB KJIETKUA. XUMHUYECKUE dJIEMEHThI: MaKpOAJIEMEHThI, MUKPO3JIEMEHTHI. Bona n
MUHEPAJILHBIE BELIECTBA.

DyHKIMY BOJBI 1 MUHEPAJIbHBIX BellecTB B KieTke. [logaepikanne ocMoTrueckoro 6anaHca.

benku. CocraB u crpoeHHe O€nKOB. AMHUHOKHCIOTBI — MOHOMeEpbl OenkoB. He3zameHumble u
3aMEHUMbIE AMUHOKHCIOTHl. AMHUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM MOJIEKYIIbI
(mepBuYHas, BTOpPUYHAs, TPETUYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOHCTBA OEJIKOB.
buonornyeckue pyHKIUN OEIKOB.

®epMeHThI — Onosiornyeckue karaiausaTopsl. CTpoeHue pepMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTHas
cnenupuuHocTb. KodpepmenTsl. Butamunbl. OTinymns GepMEHTOB OT HEOPTAaHUYECKUX KaTallu3aTOpPOB.

VYrneBoabl: MOHOCaxapubl (TII0K03a, prudo3a 1 1e30KCUpr003a), Jrucaxapuabl (caxaposa, JaKTo3a)
U ToJIMcaxapu/isl (Kpaxmal, IIMKOTeH, 11eJUTi0103a). bruonornyeckue GyHKIMM yriIeBOIOB.

Jlununer: Tpurnuuepuasl, ¢Goc@oaunuabl, crepouisl. I uapodpunbHO-TUIPO(GOOHBIE CBOWCTBA.
buonornueckue Qynkuuu nunugoB. CpaBHEHHE YIJIEBOJOB, OEIKOB M JIMMHUIOB KAaK HCTOYHUKOB
JHEPTUU.

Hyxnennossie xucnotel: JHK u PHK. Hyxneotuasl — MOHOMEpPHI HYKJIEHHOBBIX KHCIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenue un pynkunn PHK. Buast PHK. AT®: ctpoenue u pyHkuuu.

[Mutonorus — Hayka o kierke. Kierounas Teopusi — npumep B3auMOJAEHUCTBUS UAeH U (AaKTOB B
Hay4YHOM ITO3HAHUU. MeTOo/1bl U3yYEHUS KIETKH.

Knerka kak 1menmoctHas jxuBas cucrema. OOIMe NpPU3HAKM KIETOK: 3aMKHYTas Hapy)KHas
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmapar, cuctemMa CuHTe3a Oeska.



Tumbl  KJIETOK:  JyKapHOTHUecKass W Tpokapuotudeckas.  OCOOCHHOCTH  CTPOCHHSA
npokapuoTudeckor kietku. Kierounass crenka Oakrtepuil. CTpoeHHE SYKapUOTHYECKOM KIIETKH.
OCHOBHBIE OTIIUYHS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKAa, TIJIMKOKAIMKC, HX (YHKLUU.
[Ina3marnveckas memOpana, e€ cBoiicTBa u ¢pyHkuuu. Llutornasma u e€ opranouasl. OnHoMeMOpaHHbBIE
opraHouasl kiuetku: OIIC, ammapat ['onbmxu, snm3ocomsl. IloayaBTOHOMHBIE OPraHOMIbI KIIETKH:
MHUTOXOH/pHH, TacTuabl. [Ipoucxoxaenne MUTOXOHApUHA 1 TutacTuA. Buabl miuactun. HememOpanubie
OpPraHOM[bl KJIETKU: PHOOCOMBI, KIETOYHBIM ILIEHTp, LEHTPUOJIM, PECHUYKH, JKIYTHKH. DyHKIUH
OpPraHoOMJOB KJIETKH. BrirtoueHus.

Anpo — perynsaTopHblii LeHTp kieTku. CTpoeHue szpa: siiepHas 000J0uKa, KapHollia3zMma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BELIECTB B KIIETKE.

JdemMoHcTpaumMu:

[Toptpetsr: A. Jleenryk, P. I'yk, T. IBann, M. lllneiinen, P. Bupxos, [Ix. Yorcon, @. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Juarpammsl: «PacnpeneneHne XMMHYECKMX JIEMEHTOB B HEXHMBOW Ipuponae», «PacmpenencHue
XUMHUUYECKHX 3JIEMEHTOB B KUBOU IPUPOLIEN.

Tabmuubr u cxemsl: «l[leproanyeckast TabnHIa XUMHUECKUX JIEMEHTOB», «CTPOCHUE MOJIEKYJIIBI
BO/B», «buocuHTe3 Oenka», «CTpoeHHEe MOJEKyNbl Oenkay, «CtpoeHue depmeHTta», «HykienHoBbIe
kuciotel. [JHK», «Ctpoenne monekynst AT®», «CTpoeHne 3yKapuOTHUECKOW KieTKn», «CTpoeHue
KUBOTHOM KIIETKW», «CTpO€HHE pPACTUTENBbHOM KIETKW», «CTpOEHHE HIPOKAPUOTUYECKON KIIETKU»,
«CTpoeHue siipa KIETKI», «YTIeBOABDY, «JIMIUIbI.

O06opynoBaHue: CBETOBOW MHUKPOCKOII, 000PYJIOBaHHE ISl MIPOBEACHUS HAOIIOICHUH, U3MEPCHHUIH,
9KCHEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX U OAKTEPHATIBHBIX KIIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopatopHast padota Ne 1. «/3yueHHne KaTalIUTHYECKON aKTUBHOCTH (PEPMEHTOB (Ha MpHMEpe
aMuUJIa3bl WM KaTajuasbl)y.

JlaGopatopHas pabota Ne 2. «/3yueHue cTpoeHHs KJIETOK PacTEeHHM, )KUBOTHBIX U OaKkTepuil moa
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHeaesiTeJIbHOCTh KJIETKH.

OOMmeH BelecTB, WIM MeTabo0IM3M. AcCCUMWIALUA (IUIACTUYECKUI OOMEH) M JUCCUMMIIALUA
(oHepreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €MHOT0 Ipoliecca MeTabonan3ma. Poib 3aKOHOB COXpaHEHHS
BEIIIECTB M YHEPIUH B IOHUMAHUU METAa00IU3MA.

Tunsl oOMeHa BelecTB: aBTOTPOPHBINA U rerepoTpodHblif. Posib (epMeHTOB B 0OMEHE BELECTB U
IPEBPAILEHUH SHEPTUU B KJIETKE.

®otocunTe3. CBeToBas U TeMHOBas (azbl GorocuHTe3a. Peakiun GorocunTesa. DPpPekTuBHOCTH
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a JUIs )KU3HU Ha 3emuie. BausHue ycnoBuii cpeabl Ha (OTOCHHTE3 U
CIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UPYIOoIIe OakTepru. 3HaueHue XeMOCHHTE3a JUIsl )KU3HH Ha 3emJie.

OHepreruyecknii oOMeH B KieTKe. PacrierieHne BEIIeCTB, BbBIIEICHHE M aKKyMYJIHUpPOBaHHE
SHEpPruM B KIJIETKE. DTarbl sHepreTudeckoro oomena. I'nmukonus. bpoxenue u ero Buabl. Kucnopoanoe
OKHUCJIGHHE, WM KieToyHoe JbixaHue. OxucnurtenbHoe ¢ocdopmimpoBanue. IPHEKTUBHOCTH
SHEPreTH4ecKoro oOMeHa.

Peakuuu marpuuyHoro cunresa. I'enernueckas unopmauus u JJHK. Peanuszauus renerunueckoit
uHpopMaluu B KieTke. ['eHeTnueckuit koa u ero coiicra. Tpanckpunius — MaTpuusbliil cuare3 PHK.
Tpancnsus — OunocunTte3 Oenka. Drtanbl TpaHcasauuud. KogupoBanue amuHokuciaor. Ponbs pubocom B
O6uocuHTe3e OemnKa.



Hexnerounsie Qopmbl xu3Hu — BHUpYychl. Mcropusi otkpbitus BupycoB (/. M. MBaHOBCKWMIA).
OcoOeHHOCTH CTPOCHUS M )KU3HEHHOTO IMKJIa BUpYcoB. bakTepnodaru. bonesnu pacteHui, 5)kUBOTHBIX U
YeJI0BEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmynoaeduiura yenoseka (BUY) — Bo30yaurens CIIN/la.
OOpaTtHasi TpaHCKpUIIIUS, peBepTaza M wuHTerpasza. [IpoduiakTuka pacnpoCTpaHEHHUS BHPYCHBIX
3a00JICBaHHI.

JdemoHcTpaumuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmunpl u cxembl: «Tumbl nutanusy, «Meradomuzm», «MHUTOXOHIPHUL», «IHEPTETHUCCKHUI
obmeny, «Xmoporacty, «®orocuntes», «Crpoenue JIHK», «CtpoeHue u QpyHKIIMOHMpOBAHUE TeHaY,
«Cunre3 Genkay, «'enetnueckuii kon», «Bupyce», «bakrepuodaru», «CtpoeHue M >KU3HEHHBINA UK
Bupyca CIINa, 6akrepuodaray, «Pemmmkanus JHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenue JIHK u tpanckpunmms», «buocunTtes Oenkay,
«CtpoeHnue KiIeTku», Mojienb cTpykrypsl JTHK.

Tema S. Pa3MHoOkeHUe M HHAMBUHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTouHsIii MK, WIK )KU3HCHHBIN UK KieTku. MHTepdaza u muto3. [Iporieccsl, mpoTekaromniue
B uHTep(aze. Perumkanus — peakuus matpuyHoro cunte3a JJHK. Ctpoenue xpomocom. XpoMOCOMHBINH
Ha0Op — KapuoTUN. J{UIIJIOUTHBIN U TAIJIOUIHBIA XpOMOCOMHBIE Ha0Ophl. Xpomatusl. Llutonoruueckue
OCHOBBI PA3MHOXEHUS U WHIUBUIYAIbHOTO PA3BUTHUSI OPTaHU3MOB.

Henenne knerku — muro3. Craaum murtosa. [Iporecchl, mMpoucXoAsiive Ha pa3HbIX CTAIUAX
MUTO3a. BHOIOrnYecKkuii CMbICI MUTO3A.

[Tporpammupyemasi rubesb KIETKH — alomnTo3.

@opMbl  pa3MHOXKEHHSI OpPraHU3MOB: Oecronoe M mojoBoe. Bujbel 0ecrosioro pa3MHOKEHUS:
JICJICHUE HaJBO€, II0YKOBAaHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE JIJIs1 CEIEKLIUH.

[TonoBoe pazMHOKEHHUE, €T0 OTJIMYUS OT OECIONOrO.

Meiios. Cranuu meno3a. [Iporeccel, mpoucxosmye Ha cTaausx Menosa. [loBeaenne xpomocom B
Mmeno3se. Kpoccunrosep. bronornyeckuii CMbIC M 3HAYEHUE MEN03a.

['amerorenes — mporecc 00Opa30BaHUSA TOJOBBIX KIETOK Yy JKUBOTHBIX. [loNOBBIE >Keme3bl:
CEMEHHHKH U simuHuKH. OOpa3oBaHre U pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIepMaTo30m/1, STHIEKIeTKA)
— cmepmaroreHe3 M oBoreHe3. (OCOOEHHOCTHM CTpOEHHS SHIEKJIETOK M CIepMaTO30UJIO0B.
OmnogorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpHOHalbHOE pa3BUTHE (d3MOpHOreHes3). OTarbl
SMOpPHOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTpyJslUs, OpPraHOTeHes.
[loctamOpuoHanbHOEe  pa3BuTHE. TUOB  MOCTAMOPUOHAJIBLHOTO  PAa3BUTHS:  MpPsIMOE, HENpsIMOe
(ImunHOYHOE). Bnusinue cpespl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHbBIE
YPOJZCTBA.

Poct u pasButne pacrenuili. OHTOreHe3 LBETKOBOIO pACTEHUsS: CTPOCHUE CEMEHHU, CTaauu
pa3BUTHA.

JdemoHcTpaumuu:

Tabmuel u cxembl: «DOpMBI pPa3MHOXKEHUS OPraHU3MOB», «J[BOWHOE OIUIOAOTBOpEHUE Y
[[BETKOBBIX pacTeHHil», «BereraTuBHOe pa3MHOKEHUE pacTeHU», «JleneHne KIeTKH OaKTepuiiy,
«CTpoeHue TMOJOBBIX KIETOK», «CTpoeHne xpomocombly, «Kierounbi nukny, «Permmukanus JTHK»,
«Mwuto3», «Meito3z», «lIpsmoe n HenpsaMoe pa3BuTHe», «'aMeToreHe3 y MIEKOIUTANINX U YEIIOBEKAY,
«OCHOBHBIE CTAaJIUA OHTOTEHE3a.

OGopynoBaHue:  MHKPOCKOMN,  MHUKporpenapaTbl  «CrnepMaro3ouiibl  MIIEKOMHTAIOIIETOY,
«Sineknerka mekonuTaroniero», «KaprnokuHe3 B KIeTKax KOpEIIKa JIyKa», MarHuTHas MOJEIIb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens meradasnoit XpoMoCOMBI.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:



JlaGopatopHas padora Ne 3. «HabmoneHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKA JTyKa Ha TOTOBBIX
MUKpOIIpenaparax».

JlaGopatopunass pabGora Ne 4. «M3ydeHwe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mctopus pa3BuTus reHeTUKU. Poib LuTOmOrMM U 3MOpPHOJIOTUM B
CTAaHOBJICHUM T€HETHKHU. Bkian poccuiickux M 3apyOeXHbIX Y4EHBIX B pa3BUTHE I€HETUKU. MeTombl
IeHEeTUKU  (TUOpUAOJIIOTMYECKUH, IMTOr€HETHYECKHH, MOJIeKyJspHO-reHeTnyeckuil). OCHOBHBIE
TCHETUYECKUE NIOHATHSA. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOIb3yEeMas B CXeMaX CKpEILMBaHHUM.

3aKOHOMEPHOCTH HAaclle[I0OBaHMsI TMPHU3HAKOB, ycTaHOBJIeHHbIe . Mengenem. MonorubpugHoe
CKpelIMBaHue. 3aKOH €IUHO-00pa3us THOpUI0B NepBOro mnokoseHus. [IpaBuino qoOMUHHpPOBaHUSA. 3aKOH
pacIleIuIeHHs IPU3HAKOB. [ 'unores3a uncToTsl ramet. IoyiHOE U HENMOJIHOE TOMUHUPOBAHMUE.

JurubpunHoe ckpermyBaHue. 3aKOH HE3aBUCUMOTI'0 Hacjel0BaHUs NPU3HaAKoB. Llurorenernueckue
OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAaHUSA.  AHalIM3HWpylollee  CKpemuBaHue.  Vcronb3oBaHue
AHATTM3UPYIOIIETO CKPEUIMBAHUS JJISl ONIPEIeNICHHSI TEHOTHIIA 0COOU.

CueruienHoe HacnenoBaHue npusHakoB. Pabora T. MopraHa mo CLENJeHHOMY HAacjeIOBAaHUIO
reHoB. HapymieHue cueruieHns reHoB B pe3yJIbTaTe KPOCCUHIOBEpPA.

XpoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHuecKne KapThl.

I'enetuka mnona. XpoOMOCOMHOE ONpEIeNeHHE TModa. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['omorameTHsle U reTeporaMeTHble opraHnu3Mbl. HacnenoBanue npru3HaKoB, CLHEIUIEHHBIX C TIOJIOM.

W3MmeHunBOCTh. BuIbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HacCleICTBeHHas. Ponb cpensl B
HEHACJICJICTBEHHON W3MEHYUBOCTH. XapakTepucTuka MOU(pUKAIIMOHHOM M3MEHYUBOCTH.
BapunauvonHbslii psnx M BapuanuoHHas KpuBad. Hopma peakuuu npusnaka. KonudecTBeHHblE U
Ka4yeCTBEHHbIE IPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHas, UiaM reHOTUIIMYECKas, M3MEHUYMBOCTh. KoMOMHATHBHAS U3MEHUMBOCTh. Meiio3 u
MOJIOBOM  TIporiecC — OCHOBa KOMOMHATUBHOW HM3MEHYMBOCTH. MYyTallMOHHAs HM3MEHYMBOCTb.
Knaccupukanus wmyranuii: TeHHblE, XPOMOCOMHBIE, Te€HOMHblE. YacToTa W NPUYMHBI MYyTallHil.
MyrareHHsle (QakTopbl. 3aKOH TOMOJOIMYECKMX pSJOB B HacieICTBEHHOM wu3MmeHunBocth H. W.
Basuiiosa.

BuesinepHast Haca€1ICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METOABI TI'E€HETHKH  YEJIOBEKa:
reHealornYecKuii, OJIM3HELOBBIH, HUTOr€HETHYECKUI, OMOXMMHUYECKUH, MOJEKYIIPHO-TeHETUYECKHUH.
CoBpeMEHHOE ONpENEIEHUE TEHOTHIA: IMOJHOT€HOMHOE CEKBEHHUPOBAaHUE, I'€HOTHUIIMPOBAHUE, B TOM
gucie ¢ nomompio [11[P-ananu3a. HacneacTBennbie 3a00eBaHus YeIOBEKa: TeHHBIE 00JIe3HU, O0JIC3HU C
HACJICJICTBEHHON MPEAPaCONIOKEHHOCTHIO, XPOMOCOMHBIE Ooje3Hn. ComMaTHYeCKHe U TEeHEpPAaTHUBHbBIC
mytaiy. CTBOJIOBBIE KJIETKU. [IpMHIMIIBI 310pOBOro o0pasa KM3HM, AMArHOCTUKH, NPOPHIAKTUKU U
JeYeHHs TeHeTUYEeCKUX Oose3Hel. MeuKo-TeHeTHYeCKoe KOHCYJIbTHPOBaHNE. 3HAUEHUE MEIUIIMHCKON
TeHETUKH B MPEAOTBPAICHNH U JICUEHUH FeHETUUECKUX 3a00JIeBaHUI YesloBeKa.

JdemoHcTpaumuu:

[Toptpertsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecosckuid,
H. W. BaBuinos.

Tabmunel 1 cxembl: «MOHOTHOPHIHOE CKpEIIMBAHHE U €ro IIUTOT€HETHYeCKas OCHOBa», «3aKOH
paciiernyieHusi M €ro IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTHI Tamer», «JlurubpumaHoe
CKpelBaHuey, «L{uromorunyeckue OCHOBBI JUTHOPUIHOTO CKpelInBaHus», «Meio3y, «B3anMoneicTue
aJUIENIbHBIX T'€HOB», «l eHeTMYeckne KapThl pacTEHUl, XUBOTHBIX M YeJOBeKa», «l'€HeTuka Imoisay,
«3aKOHOMEPHOCTH HAaCJIEIOBaHMs, CLEIJICHHOro ¢ mojiom», «KapuoTumbl 4yenoBeka M KUBOTHBIX»,
«Buapl usmeHunBocTH», «MoauduKalmoHHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-gpakropay,
«['eneruka rpymnm KpoBu», «MyTallMOHHAs U3MEHYUBOCTDY.



OGopynoBanue:  MojenH-ammiaukanuu  «MoHoruOpugHoe — ckpemuBanHue»,  «HemomHoe
JOMHHHUpOBaHHE», «JluruOpumnoe ckpemmBanue», «llepekpéct  XpoMocoM», MHUKPOCKON U
MuKporpenapar «/[pozodunay (Hopma, myranuu (GOpMbI KPBUILEB M OKpacku Tela), repOapuii «['opox
IIOCEBHOM».

JlabopaTopHble 1 IpakTHYeCKue padoThI:

Jlaboparopunas pabora Ne 5. «l3ydeHue pe3yiabTaTOB MOHOTHOPHIHOTO H JUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpENapaTax.

JlaGopaTopnass pabora Ne 6. «M3ydyeHne MOAU(UKAITMOHHOW HW3MEHUYMBOCTH, IOCTPOCHUE
BApUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOM».

JlaGopatopHas padota Ne 7. «AHanu3 MyTtanuii y Apo30(uisl Ha TOTOBBIX MUKpPOIpenapaTax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekuus Kak Hayka M IPOLIECC. 3apOoxkKICHUE CeIEKIIMU U JomMecTukanus. Yuenue H. M. BaBunosa
0 IMEHTPaX TPOMCXOXKIEHUS ¥ MHOTooOpasusi KyJIbTypHBIX pacTeHui. LleHTpbl TPOUCXOXKICHUS
JIOMAIIHUX KUBOTHBIX. COPT, MOpPO/a, ITaMM.

CoBpeMeHHbIE METOIbI CEIeKIIMU. MacCcOBbI U MHIUBUIYATbHBIA OTOOPHI B CENIEKIIMHA PACTCHHI U
KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KopoACTBEHHOE CKpelluBaHUEe — WHOpUAMHT. Yucrtas ITUHUS.
CkpeuBanue 4ucthix JuHUH. ['erepo3uc, mnu rubpuanas cuna. HepoAcTBEeHHOE CKpELIUMBaHUE —
ayropumuar. OtnanéHHas ruOpugusanus U e€ ycnexd. VICKYCCTBEHHBIM MyTareHe3 M IOJydeHHUE
MOJIMIUIOUAOB. JIOCTHKEHUS CeJIEKIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpacib NOpOU3BOACTBA. ['€HHas WHXKEHepus. OTambl  CO3JAHMS
pexomOunantHoil JIHK u Tpancrennsix opranusmoB. Kierounas unxkenepus. Kierounble KyabTyphl.
MukpokioHanbHOE pa3MHOKEHUE pacTeHui. KionupoBanue BBICOKOTIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJOTWYeckue U 3Tthyeckue npodiembl. MO — reHeTnuecku
MOJIU(UIIPOBAHHBIE OPTAHU3MBI.

JemoHncTpanuu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel U cxembl: KapTa «LleHTpBl TPOUCXOXKACHUS U MHOT000pa3us KyIbTYPHBIX PAacTEHUI»,
«[Topoapl AOMAIIHMX >KUBOTHBIX», «CopTa KYJIBTYPHBIX pacTeHuii», «OTmanéHHas THOPUIAN3AIULY,
«Pabotel akamemuka M. ®. Msanosay, «llomumionaus», «OOBEKTHI OHOTEXHONOTHNY, «KIleTOYHBIE
KYJIBTYpPbI U KIIOHUpOBaHue», «KoHCTpyHpoBaHHe U IEPEHOC T€HOB, XPOMOCOM.

OGopynoBaHue: MK TUIOJOB M KOPHEIUIOZOB JUKHX (POPM M KYJIBTYPHBIX COPTOB PaCTEHHIA,
repOapuii «CenbcKOX03UCTBEHHBIC PACTEHUS Y.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

Oxckypcusi «OCHOBHBIE METOIBI U JOCTHIKCHHUS CEJICKIIMM PpACTEHWHW W IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, TNIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIA YYaCTOK, B TEILTHYHOE XO3SICTBO,
1a00paTOPUI0 arPOYHUBEPCUTETA UITU HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHSI.

[Ipennockuiku BO3HMKHOBEHHUS SBOJIOIMOHHOM TEOPUHU. DBOJIOLMOHHAS TEOPUS U €€ MECTO B
Oouosornu. BimsiHuE 3BOIOIIMOHHON TEOPUU HA Pa3BUTHE OWOJIOTHU U IPYTUX HAYK.

CBugerenbcTBa 3BOMIONUHU. [laieoHTONIOrMUECKHE: TOCIIEI0BATENbHOCTh MOSBICHUS BUIOB B
MAJIEOHTOJIOTHYECKON JIETOMUCH, TTepexoiHbie hopMbl. bruoreorpaduueckue: cXoACTBO U paznuyue GpayH
U GJI0p MaTEPUKOB U OCTPOBOB.

DOMOpHONIOTHYECKHE: CXOJACTBA M  pa3nuuusi HSMOPHOHOB PAa3HBIX BHJIOB IMO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbBIE, PYAUMEHTApHBIE OpPraHbl, ATABU3MBI.



MonekynaspHO-OMOXMMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJIEACTBEHHOCTH M OCHOBHBIX
METa0O0JIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomounonHass teopust Y. Jlapsuna. IIpeanochuiku BO3HUKHOBEHMS JapBHUHU3MA. [[BrKyiue
CHJIBl 3BOJIOLMM BUAOB 1O JlapBuHY (M30BITOYHOE DPAa3MHOXKEHHE IPU OIPAHUYEHHOCTH PECYpPCOB,
HeomnpeaenéHHas N3MEHIUBOCTh, 00pb0a 3a CyIIeCTBOBAHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTID) u e€ OCHOBHbIE TTOJIOKEHUSI.

Muxkposomtonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBwxymme cuibl ((pakTopbl) HBOJIOLUM BUAOB B Ipupoje. MyTalMOHHBIM mporecc Hu
KOMOMHATUBHAs U3MEHUMBOCTh. [lonynsaunoHHble BOJIHBI U ipeid renoB. M3omsuus 1 Murpamus.

EcrecTBenHsblit 0T00p — Hanpasisonmil Gpakrop 3Bomronuu. @opMel €CTECTBEHHOTO 0TOOPA.

[TprcnocoOIeHHOCTh OPTaHU3MOB KakK pe3yabTaT 3BOJIONUH. [lpumepsl mpucrnocobIeHuid y
OpraHu3MoB. ApoMop(03bl U UIHO-aJalTALNH.

Bun u BunooGpaszoBanue. Kpurepuu Buga. OcHOBHBIE (OpMBI BUA000Pa30BaHus: reorpaduieckoe,
IKOJIOTHYECKOE.

MakposBomrorisi.  Dopmel  3BomOnMU:  QUIETHYECKas, IWBEPreHTHAas, KOHBEpIeHTHas,
napaniensHas. HeoGpatumocTs 3BosIOLNY.

[TpoucxoxzaeHue OT HeCHELUAIN3UPOBAaHHBIX IpenkoB. IIporpeccupyromas cnenuain3anms.
AJlanTMBHAs paauanus.

JdemMoHcTpaumuu:

[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K. M. bap, 3. ['ekkens, O.
Mromnep, A. H. Cesepiios.

Tabmuubl 1 cxemsl: «Pa3BUTHE OpPraHWYECKOro Mupa Ha 3emie», «3apOIbIIIM MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTtepukc», «@PopMbl O0OpbObl 3a cyliecTBOBaHHUE», «EcTecTBeHHBINI 0TOOP»,
«MHoroo0Opasue CcOpTOoB  pacTeHuil», «MHorooOpasue mOpoJ  KUBOTHBIX»,  «llomymsiumy,
«MyTalMoHHas HM3MEHYMBOCTHY», «Apomopdosb», «Mauoamantauum», «OOmas aereHepanusy,
«/IBmxymme cuibl aBomonuny, «Kapra-cxema Mmapuipyra nyremectsus Y. lapBuna», «boprba 3a
cymectBoBanue», «lIpucrnocobneHHOCT  opraHu3MoBy, «l'eorpaduyeckoe  BUI00Opa30OBaHUEY,
«DKOJIOTHUECKOE BUA000PA30BAHUE.

OO6opynoBaHMe: KOJUIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIIAMM OKPAcKH, HAOOp MJIOJIOB U CEMSH,
Kkojutekuus «lIpuMepsl 3alMTHBIX MPUCIIOCOOTIEHUM y KUBOTHBIX», MOJENIb «OCHOBHBIE HAIpaBIICHUS
3BOJIIOLIMMY, 00bEMHAsA MO/ieNb «CTPOEHHE FOJIOBHOI'O MO3Ta MO3BOHOYHBIX Y.

buoreorpaguueckas kapta Mupa, Koyiekius «DopMbl COXpaHHOCTH HCKOIIAEMBIX JKUBOTHBIX U
pacTeHuii», Moxenb anmmkauua «llepekpéct XpoMocom», BiaxHble mnpenaparbl  «Pa3Buthe
HaceKkoMmoro», «Pa3Burue IArymku», MUKpomnpenapar «Jpo3oduia» (HopMma, MyTanuu GopMbl KPbLIbEB
U OKpacKH Tena).

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnast pabora Ne 2. «Omnucanue MpUCIIOCOOJEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO
XapakTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE )KM3HU HA 3emJie.

JloHay4uHbIE IPEACTABIECHUS O 3apOKIEHUH KU3HU. HayuHble rUnoTe3sl BOSHUKHOBEHMSI )KM3HU Ha
3emute: abroreHes ¥ MaHCIEepMUs. XUMHYECKasi SBOIONNS. AOHOTEHHBIN CHHTE3 OPTAaHUYECKUX BEIICCTB
U3 HEOPraHMYECKHX. DKCIIEpUMEHTAIbHOE MOATBEPKICHHE XUMUYEeCKOM 3Bomtonuu. HauanbHble HTambl
Oouonornyeckoit ospomounu. Iunoreza PHK-mmpa. ®opmupoBaHue MeMOpaHHBIX CTPYKTyp |
BO3HUKHOBEHUE MNPOTOKIETKU. [lepBble KieTkn M uxX 3Bomonus. POpMUPOBAHHE OCHOBHBIX TI'PYII
JKUBBIX OPraHU3MOB.



Pa3ButHe xu3HM Ha 3emiie 1o 3paMm U nepuonaM. Karapxei. Apxeiickas U npoTepo30iickas 3pbl.
[Taneosoiickass 3pa u e€ TmepuoOIbl: KEeMOPHUICKHUN, OPMAOBUKCKUHM, CHUIYPHICKUH, EBOHCKUH,
KaMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEJTOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiauMaTa M TeoJIOTMUeCKUX IpoieccoB. (OCHOBHBIE ATalbl 3BOIIOLUU
pPacTUTEIBLHOTO M >KMBOTHOTO MUpPAa. ApoMopdo3bl y pacTeHUd M KUBOTHBIX. llosiBieHue, pacuBer u
BBIMUPaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BONOUMU. OCHOBHBIE CUCTEMATHUYECKHUE I'PYIIIBI
OpraHU3MOB.

DBOJIIOIMS YeTIOBeKa. AHTPOINOJOTUsA Kak Hayka. Pa3BUTHE NpPEACTaBICHUM O MPOUCXOKICHUU
yenoBeka. Meroabsl u3ydeHMs aHTponoreHe3a. CxoacTBa W pas3jidyuvsl 4YEJIOBEKA U JKUBOTHBIX.
CucremMaTH4eCcKO€ MOJI0KEHHUE YEI0BEKa.

Juxymue cwibl (hakTopbl) aHTponoreHe3a. HaciencTBeHHass M3MEHYHBOCTh M €CTECTBEHHBIN
ot6op. OO1EeCTBeHHBIN 00pa3 KU3HU, U3TOTOBICHHE OPYIUH TPy, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJUU W BETBU H3BOJIIOLMU YEJIOBEKa: aBCTpajonuTeku, Yemnosek ymensiid, YemoBek
npsaMoxo i, YenoBek HeaHnaepTanbckuid, YenoBek pasymHblid. Haxogku ucCKOIaeMbIX OCTAaTKOB,
BpEMsI CYIIICCTBOBAHUS, 00J1aCTh pacpoCTpaHeHHs, 00bEM TOJIOBHOTO M0O3Ta, 00pa3 )KU3HH, OPYIHS.

YenoBeueckne pacbl. OcHOBHbIE OOJBIIME pachl: e€BporneouaHas (eBpa3uiickasi), HeErpo-
aBCTpaJOU]IHAA (’xBaTOpHANbHAS), MOHTOJIOMIHAS (a3maTcko-aMepHuKaHCKas). Yepthl
MPUCIIOCOOTICHHOCTH TPEACTaBUTENICH YEIOBEUECKUX pac K YCIOBUSM CylIecTBOBaHMs. EIMHCTBO
yesoBedyeckux pac. Kputuka pacusma.

JdemMoHcTpaumuu:

[Hoptpetsr: @. Penn, JI. Ilactep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmunel u cxembl: «Bo3HukHOBeHHnEe COTHEUHOH cUCTeMbl», «Pa3BUTHE OpPraHUYECKOro MHpay,
«PactutenbHas kineTka», «KuBotHas kineTka», «[Ipokapumoruueckas kietka», «CoBpeMeHHas cUCTEMa
OpraHuYecKoro mupay, «CpaBHEHHE AaHATOMHYECKHX UYEpPT CTPOCHHS UYEOBEKAa W YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MecTa IMaJeOHTONIOTUYECKUX HAXOJOK TMPEIKOB COBPEMEHHOTO YEJIOBEKa»,
«/peBHeiimue aoan», «pesHue moan», «IlepBsie coBpeMeHHBIE JII0An», «HenoBeueckue pacb».

O6GopynoBanue: myispku «lIpoucxoxaenue denoBekay (OIOCTHI aBCTPaJOMUTEKA, MTUTEKAHTPOIA,
HeaHJIepTaliblla, KPOMAHbOHIIA), CJICTIKH WJIA W300paKeHHUSI KaMEHHBIX OPYAMM MEPBOOBITHOTO YEJIOBEKa
(xkaMHHU-4yOTIIIEpHI, pyOmIIa, cCKpebia), reoxXxpoHoIorndeckas Tabiauia, KouieKus «PopMbl COXpaHHOCTH
MCKOIIA€MBbIX )KMBOTHBIX M PACTEHUI».

JlabopaTopHble 1 NpaKkTHYeCKHE PA0OThI:

[Ipaktuueckas pabora No 1. «l/3ydeHue HCKOMAaEeMbIX OCTAaTKOB pACTEHUHW W IKUBOTHBIX B
KOJUICKIUAX».

DKCKypcusi «IBOJIOIUS OpPraHMYEeCKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIH WIIN
KpaeBeIUECKU My3eil).

Tema 3. Opranusmbl 4 OKpY:Karolas cpeaa.

DKOJIOTHSl KaK Hayka. 3aJayd U pa3zieibl 3KOJIOTMU. MeToIbl 3KOJOTMYECKUX HCCIEAOBaHUM.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenpl 00uTaHUs OPTaHU3MOB: BOIHAS, HA3€MHO-BO3/YIIIHAS, IOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Oxonornueckue  Qakropel. Kmaccudukammss  skojmoruyeckux — (PakTOpoB:  aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIMOreHHbIe. J[elicTBHE IKOIIOTUUECKUX (PAaKTOPOB HA OPTaHU3MEI.

AlGuotnueckue (akTopel: CBET, Temiieparypa, BiaxHOCTb. dDotomepuomusMm. [IpucmocobreHwms
OpPTaHU3MOB K JCHCTBUIO a0MOTHYECKUX (aKTOpOoB. brosorndeckue puTmel.

buotnueckne dakTopbl. Bumbl OMOTHYECKHMX B3aUMOJEHCTBUM: KOHKYPEHIHS, XHIIHUYECTBO,
cumbmno3 u ero ¢opmel. [lapasuTusm, koomepanus, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,



HAXJICOHMYECTBO). AMEHCanW3M, HEHUTpanu3M. 3HaueHWe OHMOTHYECKUX B3aMMOJCHCTBHMA  AJIs
CYIIECTBOBaHMS OPraHU3MOB B IIPHUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKHU MOMYsui. OCHOBHbBIE MMOKA3aTeaN MOMYISIIUK: YUCIEHHOCTD,
IUIOTHOCTb, POXAA€MOCTh, CMEPTHOCTh, IPUPOCT, MUTpalus. J[MHaMUKa YMCICHHOCTH MOMYJSALIUU U €€
perysuus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymboasaT, K. @. Pynse, 3. ['ekkens.

Tabmuuper u cxembl: kapra «[Ipuponubsie 30Hbl 3emuu», «Cpeabpl 0OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy, «llomynsuuny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MONYJISIUU HH(DY30pHuu-
Tyenskuy, «[lumessie nenm .

JlabopaTopHblie U NIpaKkTHYeCKHe padoThI:

JlaGopatopnass pabora Ne 3. «Mopdoiornyeckne OCOOSHHOCTH PpAaCTEHHUW M3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHnas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTideckas padborta Ne 2. «[ToacUéT TUIOTHOCTH MOMYJISAUNA Pa3HBIX BUAOB PACTCHU».

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBI.

Coob1ecTBo OpraHu3zMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBas, HNPOCTPaHCTBEHHas,
Tpodudeckas (nuuieBas). Bunsl-nomuHanTel. CBs3U B OHOIIEHO3E.

Okonoruyeckue cucrteMsl (3kocucreMsl). Ilonstue 00 »sKkocucreMe U OHOTEOLEHO3E.
OYHKIHOHATIbHBIE KOMIOHEHTHI 3KOCHCTEMBI: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopot
BEIIECTB M TOTOK SHEPruu B dKocucTeme. Tpoduyeckue (MHILEBBIE) YPOBHU SKOocucTeMbl. [lumieBbie
uenu u cetd. OCHOBHbIE NOKA3aTeJNM 3KOCUCTEMBL: OMomacca, MPOIyKIHs. DKOJIOrMUYECKUE MUPAMUIbIL:
IPOAYKIMH, YUCIEHHOCTH, Onomacchl. CBOMCTBA AKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJISALUSA, Pa3BUTHE.
Cykueccusi.

[IpuponHble  3KOCHUCTEMBL. JKOCHUCTEMBI 03&p U peK. OKOCUCTeMa XBOMHOrO  WJH
HIMPOKOJINCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE  AKOCHUCTEMBI.  ATrpO’KOCHCTEMBbI.  YpOoskocucteMbl. buonormueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpa3ue kak ¢akTop ycroilumBoctH sKkocucteM. CoxpaHeHHEe OHOJOTMYECKOIro
pa3zHooOpasus Ha 3emiie.

Vuenne B. U. Bepnaackoro o 6uocdepe. I'panunpl, cocraB u cTpykrypa ouocdepsl. Kusoe
BemecTBO U ero (yHkmuu. OcoGeHHOCTH Ouocdepbl Kak I00anbHOM 3KocUCTeMBbl. JIMHaMUYecKoe
paBHOBecHE U 00paTHas CBs3b B Orocdepe.

KpyroBopoTs! BemecTB U OMOT€OXMMUYECKHE UKIIBI AJIEMEHTOB (Yriiepoia, a30Ta). 30HaJIbHOCTh
o6uocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBoO B Ouocdepe 3emin. AHTpOIOreHHbIE M3MEHEHUs B Ouocdepe. InobanbHbIE
9KOJIOTUYECKHE TPOOIEMBI.

CocymiecTBoBanue TpUPOAsl W 4enmoBedecTBa. CoxpaHeHHe OHOpa3HOOOpa3usi Kak OCHOBA
ycroiunBoctu Ouocdepsl. OCHOBa palMOHAIBHOTO YIpPABJIEHUS NPHUPOJHBIMH pecypcaMu M HUX
ucnosb3oBaHue. JloCTHKeHHsI OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teacnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuuer u cxemsl: «[lumessle nenu», «buoneHo3: cocraB M CTpPyKTypa», «lIpupoaHsie
coobmiectBay, «llenu muTaHusy», «Konoruyeckas nupamuaa», «buocdepa u venoBek», «IKocucremMa
IIMPOKOJINCTBEHHOIO Jieca», «IDKOCHUCTEMAa XBOWHOro Jjeca», «buoleHo3 BomoéMay», «ATrpOLEHO3,
«IIpuMepHBIE aHTPOIIOT€HHBIE BO3JECUCTBUS Ha NPUPOAY», «BakHellne HCTOYHUKH 3arpsA3HEHUs
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BakHelIasi cocTapistonias Onocdepor», «PakTopbl Aerpagaluu
nouBy», «llapHukoBbIll >pdexT», «DakTopbl pagHMOAKTUBHOIO 3arpsi3HeHus Ouocdeps», «OoOmas



cTpykTypa Omocteps», «Pacmnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIM 3kpaH OHOCheEphD»,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopot azora B mpupoae».

OGopynoBanue: Mojenb-anmInkanus «Tunudyasle  OWOLIEHO3BI», TepbOapuii  «PacTutenbHbIe
cooOuiecTBa», Koyuiekuu «buonenos», «Bpenurenu BaKHEMIIMX CEIbCKOXO3SHCTBEHHBIX KYIbTYp»,
repObapuy M KOJUICKIIMH PACTCHUN WM >KUBOTHBIX, MPHHAJICKAIINE K PAa3HBIM KOJIOTUYECKHM TpYIIam
onHoro Buna, Kpacnas xuura Poccuiickoit denepanuu, n300paxxeHus: oXpaHsIeMbIX BUJOB PACTEHUHN U
KUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUA ITPOI'PAMMBLI 110 BHOJIOI'MU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycTtaHaBIUMBarOTCS TpeOOBaHMS K pe3ybTaTaM OCBOCHHS OOYYarOIIMMUCS
pOrpaMM CpeHEro 00IIero 00pa3oBaHusl: TMYHOCTHBIM, METAIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpyKType JTUYHOCTHBIX PE3yJIbTATOB OCBOCHMs NpeaMeTa «bUuoJIorHs» BBIIEICHBI CIEIYIOIINE
COCTABJISIIOLIME: OCO3HAHME OOYYAIOIIUMUCS POCCUUCKON TPa)kIaHCKON MIACHTUYHOCTU — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEICIICHHUIO, HATMYME MOTUBAIIMH K 00yUYeHHUIO OHOJIOTHH,
LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKAECHUH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKHUX TPaJULMHA pa3BUTUS OMOJIOIMYECKOI0 3HAHUS, FTOTOBHOCTh M CIIOCOOHOCTh 00yYaroIuXcCsl
PYKOBOACTBOBATbCA B CBOCHU JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMM YCTaHOBKaMH, IPUCYILIMMHU
cucreMe OHOJOTMYECKOro OOpa30BaHUs, HAJIMYME HSKOJOTMYECKOTO MPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD KU3HEHHBIC TUIAHBIL.

JInuHOCTHBIE PE3yNbTaThl OCBOEHMs MpeaMeTra «buosorus» I10ocTUraloTcs B €IUHCTBE Y4eOHOH U
BOCIIUTATEIbHOMN IEATEIIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMA POCCUMCKMMH COLIMOKYJIBTYPHBIMU,
UCTOPUYECKIMHU W JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, NPUHATHIMH B OOIIECTBE NpaBUIAMHU U
HOpMaMH{ MOBEJICHHsI U CHOCOOCTBYIOT IpOlieccaM CaMOIO3HaHUS, CAMOBOCIMTAHUS M CaMOpa3BUTHS,
pa3sBUTUs BHYTPEHHEH IO3ULMHU JIMYHOCTH, NATPUOTHU3MA, YBAXEHUS K 3aKOHY M IPaBONOPSIKY,
YeJIOBEKY TPy/la ¥ CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O YBaXXEHUS, OEPEKHOTO OTHOILIEHUS K KYJIbTYPHOMY
HacJeIMIl0 M TPaJuLUMsAM MHOTOHAaMOHAIBHOrO Haponxa Poccuiickon ®enepanuu, Opupoie u
OKpYKaroIllel cpefe.

JInuyHOCTHBIE pE3yNbTaThl OCBOEHHs Yy4yeOHoro mnpenmera «buomorus» IODKHBI OTpa)kaTb
TFOTOBHOCTb U CIIOCOOHOCTH O0YYaIOLINXCs PYKOBOJCTBOBATHCSI CPOPMUPOBAHHOM BHYTPEHHEN O3ULUEH
JUYHOCTH, CHCTEMOH  LIEHHOCTHBIX  OpPHUEHTALM{, TO3WTUBHBIX  BHYTPEHHHUX  YOEKICHHI,
COOTBETCTBYIOLMX TPAJAULMOHHBIM IIEHHOCTSM POCCHHCKOr0o OOIIecTBa, paclIMpeHHe KU3HEHHOTO
OIBbITa U ONBITA JEATEIBHOCTH B IPOLIECCE pealu3allid OCHOBHBIX HAIpPABJICHUNM BOCIMUTATEIBHOU
JEATEIbHOCTH, B TOM YHUCIIE B YAaCTHU:

1) rpa:kIaHCcKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh TPAXKJAHCKONH MO3MLMHU OOYYaIOLIErocss Kak aKTHBHOI'O M OTBETCTBEHHOIO
YJIeHa POCCUICKOro 00IeCcTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s13aHHOCTEH, yBayKEHUE 3aKOHA U MTPaBOINOPSI/IKa;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH JEATEIbHOCTU IIPU CO3JJaHUH YU€OHBIX IPOEKTOB, PELICHUN
y4eOHBIX U M03HaBaTEIbHbBIX 33Jay, BHIIOJHEHNH OMOJIOTHYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTh OTpeNeNiATh COOCTBEHHYIO MO3MIHMIO M0 OTHOUIEHHIO K SIBIEHUSM COBPEMEHHOM
JKH3HH U OOBICHITE €€;

YMEHHME YYUTHIBATh B CBOUX JEUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHMBHOTO B3aWMOJECUCTBUS
Jro/ielt ¢ pa3HbIMU YOEXKACHUSAMH, KYJIbTYPHBIMHU IIEGHHOCTSIMU U COLIUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOTO BBHIMOJHEHUS y4eOHBIX, TO3HABATEIBHBIX
U MCCIIEIOBATENbCKUX 3a]a4, YBA)KUTEJIBHOIO OTHOIIEHHS K MHEHHMIO ONIOHEHTOB IMPHU O0OCYXIEHUU
CIIOPHBIX BOIPOCOB OMOJOTMYECKOI0 COJIEPIKaHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU EATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUNCKOM IpaXKAAaHCKOW MIEHTUYHOCTH, TaTPUOTU3MA, YBAKEHUS K CBOEMY
Hapo/y, YyBCTBAa OTBETCTBEHHOCTHU mepea PoauHoM, ropaocTu 3a CBOM Kpal, cBOo0 PoauHy, CBOM S3bIK U
KYJIBTYpPY, IPOILIOE U HACTOALLEE MHOIOHALIMOHAILHOTO Hapoaa Poccuu;



[IEHHOCTHOE OTHOILIEHUWE K MPUPOJHOMY HACIEIUI0 W TMaMITHUKAM HPHUPOAbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ] POCCHMCKUX YUY€HBIX B CTAaHOBJIEHHE M pa3BUTHE OHOJIOTHH,
MOHMMAaHUS 3HAYeHUs OWOJIOTMH B MO3HAHUM 3aKOHOB IMPHUPOJBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO
00I11eCTBa;

ujciHass yOexIEHHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTD 32 €ro
cyne0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OLIEHMBAaTh CUTYallMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHUPYICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyLIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMUM POJHUTENSM, CO3JaHHUI0O CEMbHM Ha OCHOBE OCO3HAHHOTO
MIPUHSTHUS LEHHOCTEN CEMEUHOM )KU3HHU B COOTBETCTBUU C TPaAULMAMU Hapoa0oB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOILIEHHWE K MHpPY, BKIIOYash OJCTETUKY ObITa, HAYYHOTO MU TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHKE YMOITMOHAILHOT'O BO3JICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BUAAX HMCKYCCTBA, CTPEMJIEHHE NPOSBIIATH KadyecTBa
TBOPYECKOH JINUHOCTH;

5) ¢usnueckoro BocnuTaHus, (GopMHPOBAHHSA KYJbTYPbl 310POBbSi M 3MOIMOHAJIBLHOIO
0J1aronoJIy4us:

MOHMMAaHWE U pealu3alus 370poBoro u 0Oe3omacHOro oOpas3a >KU3HHM (340pOBOE MUTAHHE,
COONIOZICHHE THUTMEHWYECKHX TMPaBHJI M HOPM, COaTaHCHUPOBAHHBIM pEXKUM 3aHATUH M OTHbIXA,
perynsipHas (u3HUYECKas aKTUBHOCTH), OCPEIKHOTO, OTBETCTBEHHOI'O W KOMIICTCHTHOTO OTHOIICHHS K
coOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3/J0POBbIO;

MOHMMAaHHE IIEHHOCTH MPaBHJI HWHAWBUYATbHOTO W KOJUIEKTUBHOTO OE30MACHOTO IMOBEACHHS B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE MOCJEICTBUI U HEMPHUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJISI, HAPKOTHKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCcTBa, TPYA0T00ue;

TOTOBHOCTb K aKTHMBHOM JEATEIbHOCTH TEXHOJOTMYECKOW W COLMAJIBLHOW HApaBJICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIbHO BBITIOJIHSTH TAKYIO JESTEIbHOCTD;

UHTEpEeC K pa3muuHbiM chepam npodecCHOHANbHONW AESITeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HAaHHBII BEIOOp OyayIeii mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO0 U caMOOOPA30BAHUIO HA MIPOTSHKEHUU BCEH JKU3HU;

7) 3KOJIOrM4€eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH I1elecoo0pa3Hoe OTHOIIEHUE K MPHUPOJE KaK MCTOYHUKY JKM3HU Ha 3emiie, OCHOBE
€€ CyLIEeCTBOBaHUS;

MOBBIIICHUE YPOBHS YKOJOTUYECKON KYIbTYphI: TPHOOPETEHUE OMBITA TIJIAHUPOBAHUS TTOCTYIIKOB U
OIICHKH UX BO3MOXHBIX TTOCJIC/ICTBUM JIJISl OKPY>KAIOIIEH CPEIbI;

OCO3HaHHUeE TTI00aTBLHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U TyTel X pelieHus;

CIIOCOOHOCTh HUCMOJNB30BaTh MpUOOpETaeMble MPU W3YYCHUU OWOJOTUU 3HAHUS U YMEHUS TpH
pemieHur TMpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJIONOJIb30BaHUEM (COOIOICHUE TIPaBIII
MOBEJICHUSI B TPUPOJIC, HAMPABIECHHBIX HA COXPAHCHHE PABHOBECHS B JKOCHCTEMaX, OXpPaHy BHJIOB,
IKOocUcTeM, Orochepsr);



AKTUBHOE HEINPUATHE JEUCTBUN, NPUHOCALIMX BpPEI OKPYKAKOLIEH NPUPOIHOU CpEAE, YMEHHUE
IPOTHO3UPOBATh HEOJArOMPUATHBIE 3KOJOIMYECKHE TIOCIEACTBUS MPEANPUHUMAEMBIX NEHCTBUN U
peIoTBpallaTh UX;

HaJIMYUE Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYIbTYPBI, OMbITA JESTEIbHOCTH
DKOJIOTMYECKON  HAIpaBJIE€HHOCTH, YMEHMsS  PYKOBOJACTBOBAaTbCi MMM B I103HABATEIbHOW,
KOMMYHHKATHBHON M COIMAbHOW MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B NPAKTUYECKOH JEATEIEHOCTH
9KOJIOTHYECKON HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOM MPaKTHKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B IIOJIUKYJIbTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M UMTATENIbCKOW KYJIBTYphI KaK CPEACTBA B3aUMOCHCTBUS MEXIY
JIOJIbMU U TTO3HAHUS MUPA;

NOHMMaHUE CHeU(PUKH OWOJNIOTMM KaKk HayKd, OCO3HaHHs e€ poiaud B (HOPMUPOBAHHUU
palMoHATBFHOTO HAYYHOTO MBIIIJICHHS, CO3JAaHUH LEJIOCTHOTO NPEACTaBICHUs 00 OKpYXKAIoIIeM MHUpe
KaK O €JUHCTBE MPUPOJIbL, YEIIOBEKA U OOIECTBA, B TO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEN U PEIIeHUN
npo0JieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OMOJIOTMU Ul COBPEMEHHOM LMBWIM3ALMU: 00ECIEYeHHs] HOBOIO
YPOBHSL pa3BUTHS MEIUIMHBI, CO3JaHHE TEPCIEKTHBHBIX OMOTEXHOJOTHH, CHOCOOHBIX pelIaTh
pecypcHble MPOoOIeMbl Pa3BUTHUS YEIOBEUYECTBA, MOMCKA MyTeH BBIXOJa U3 TNI0OATBHBIX IKOJIOTUYECKUX
npobiieM u oOecrneueHus: mepexojJa K YCTOWYMBOMY pPAa3BUTHUIO, PAlMOHAILHOMY HCHOJIb30BAHUIO
IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTHMYECKUX 3HAHWUH B MEISIX IOBBIMICHHUS OOIIeH
KYJIBTYpPbI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHOW 4acTH (PYHKIIMOHAIHHOW IPaMOTHOCTHU
oOyuaromuxcsi, GopMupyeMoi npu U3y4eHUu OMOJIOTHH;

MOHMMaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh IOJIyuaeMble 3HAHUS Uil aHajdu3a U OOBSCHEHHUS SBJIEHUN OKpPYXKAIOIIEro MHpa u
OPOUCXOJAIINUX B HEM H3MEHEHUH, YMEHHME JesaTh 00OCHOBAHHbIE 3aKIIOUEHHUS HAa OCHOBE HAYUHBIX
(haKTOB U MMEIOLINXCS TAaHHBIX C IIeJIbI0 MOTYYEHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ui pelieHusi npoOiieM B
peabHBIX KU3HEHHBIX CHTYallUsX;

OCO3HAHHE LIEHHOCTH HAY4YHOM JEATEIBHOCTH, TOTOBHOCTb OCYHIECTBIIATH IPOEKTHYIO W
UCCIIEI0BATEIbCKYIO JeSITeIbHOCTh HHANBHUYATbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY O0Opa30BaHUIO U CaMOOOPa30BaHMIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 0 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yIbTaThl OCBOCHHUS yuyeOHOTro mpeamera «buosorus» BKIOYAIOT: 3HAYMMbIe
Uit (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCUUIUIMHApDHBIE  (MEXIIPEIMETHBIE)
oOlIeHay4YHbIE MOHSATHS, OTpakalollue LEIOCTHOCTh HAYYHOM KapTUHBI MHpa U CleHu(UKy METOJ0B
MO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPIHs, SIBIEHHUE, MpoIecc, CUcTeMa,
HAY4HbIMH (DaKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeloBaHHe, HaOJIroleHue,
U3MEpeHHe, OKCIepUMEHT U JPYrux), YyHHUBepcalbHble yueOHbIe JeicTBUS (TO3HaABaTeNbHBIE,
KOMMYHUKaTHBHbBIE, PETYISTUBHBIE), oOecrnieunBaromue GopMrupoBaHue (QyHKIMOHATBHON IPaMOTHOCTH
U COIMAIbHONW KOMIIETEHIIMH OOy4aromuxcs, CHOCOOHOCTh OOYyYaroIMXCs HCIOJIb30BATH OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33pDEHYECKHE 3HAHWA U YHHUBEpCaJbHbIE y4deOHble JeHCTBHS B
ITO3HABATEJIBHON U COLMAJIBHON MTPAKTHKE.



MertanpeaMeTHbIe pe3ylIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOMIer0 OOpa3OBaHUs JTOJIKHBI
OTpaXkarTh:

OsJiaieHNe YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:

1) 6a3oBbIe JOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIEHO (hOPMYITUPOBATH U aKTYAJIM3UPOBATH MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

UCIOJIb30BaTh MpPH OCBOCHWU 3HAHUN NpPUEMBI JIOTHUECKOTO MBIIUICHHUS (aHalW3a, CHUHTE3a,
CpaBHEHUs, KiaccudUKau, 0000IIEeHHsI), paCKPhIBATh CMBICT OMOJIOTHUYECKUX TMOHSITHH (BBIICIATH UX
XapaKTepHbIC IPU3HAKU, YCTAHABIMBATD CBSI3U C IPYTUMU TOHSITHIMH);

OIPENeNATh IeNU JeATeIbHOCTH, 3a7aBas mapaMeTpbl U KPUTEPUU HUX JOCTHIKEHUS, COOTHOCHTD
PE3YNIBTATHI IEATEIBHOCTH C MOCTABIICHHBIMH LIETISIMHU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS AJ1s1 O0bSICHEHHS (DAKTOB U SBICHUIN KUBOM MTPUPOIBL;

CTPOHUTBH JIOTUYECKHE pACCYXKIEHUS (MHAYKTHBHBIC, ICIyKTHBHBIC, 110 AHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pPACCMATPUBACMbBIX SBICHHSX, (OPMYJIMPOBATh BBIBOJIBI H
3aKIIIOYCHUS;

OPUMEHATh CXEMHO-MOJETbHBIE CpPEACTBA JUIA TPEICTABICHUS CYIIECTBEHHBIX CBSI3€H H
OTHOIIEHWA B HW3y4aeMbIX OHMOJIOTUYECKHX OOBEKTaX, a TakXKe IPOTUBOPEYHI pPa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMAIMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUTaH pEIICHUS MPOOJIEMBI C YYETOM aHalIHM3a WMEIOIIUXCS MaTepHalbHBIX M
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B JIETCIBLHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB IICIISIM, OLCHHBAThH
PHCKH MTOCIIC/ICTBUI EATEIBHOCTH,

KOOPJAMHHUPOBATh H  BBHIIOJNHATH pabOTy B YCIOBUSX  PEATBHOTO, BHPTYadbHOTO U
KOMOWHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE P PEIICHUH KU3HEHHBIX MPOOJICM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJIAJCTh HAaBBIKAMH Yy4eOHO-HCCIIEJOBATENICKONM M TMPOEKTHOM JEATENbHOCTH, HaBBIKAMHU
paszpeuieHus npodaeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3a7a4, MPUMEHEHUIO Pa3INYHBIX METOOB IMO3HAHUS;

UCIIONIb30BAaTh  PA3JMYHBIE BHJBI JEATEIBHOCTH IO TOJYYEHHI0 HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M TIPUMEHEHHUIO B YUCOHBIX CHTYAIHsIX, B TOM YHCIE TIPH CO3JIaHUU
YUEOHBIX ¥ COITUATBHBIX TPOCKTOB;

dbopMUpOBaTh HAYYHBI THUIN MBIIUJICHUS, BIAAETh HAYYHOM TEPMUHOJIOTHEH, KIFOUEBBIMU
MOHSITUSIMHA U METOJIaMU;

CTaBHUTh U (POPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BATEIbHON JACATEIBHOCTH U KU3HEHHBIX
CUTYaITUSX;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIC CBS3U U aKTyallM3MpOBaTh 3aJady, BBIIBUTaTh TUIOTE3y €€
pellleHus], HaXOIUTh apryMEHTHl IS JOKA3aTeNbCTBA CBOUX YTBEPKIACHHM, 3a7aBaTh MapaMeTpbl H
KPUTEPUU PEIICHHUS;

AHAIM3UPOBATH IOJIYYCHHBIC B XOJ€ PEHICHHUS 3aJladd Pe3yJbTaThl, KPUTHICCKU OICHWBATh WX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh  I[I€JICHANIPABICHHBI TIOWCK TIEPEeHOCa CpPEICTB W  CIIOCOOOB JIEHCTBHS B
poeCCHOHAIBHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B TO3HABATEILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACITETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HJICH, TpeJyIaraTh OPUTHHAIBHBIC IMOAXOABI U PEIICHUS, CTABUTH MPOOJIEMbI H
3aJ1a4uu, JIOMYCKAIOIINe allbTepHATHBHBIC PEIICHHUS.

3) padora ¢ nHpopmManmeii:



OpPUEHTHPOBATHCSI B PA3IUYHBIX MCTOUYHMKAX MHPOpPMALUU (TEKCTe y4yeOHOro mocobus, HaydHO-
HOMYJSIPHOM HUTEpaType, OMOIOTNYECKUX CIOBapsSX U CIIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WHTepHeTe), aHaINM3UpOBaTh MH(MOPMALMIO PA3IUYHBIX BUAOB M (OPM IPEICTABICHMS, KPUTHUYECKH
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUMBOCTH;

(dopMyIHpOBaTH 3aMIPOCHl U MPUMEHSTH PA3IMYHbIE METOABI IIPU MOUCKE U 0TOOpE OMOJIOTHUECKON
uHpOpMannu, He0OOXOAMMOM IS BBITTOJIHEHHS YUeOHBIX 3a/ay;

npuoOpeTaTb  ONBIT  MCIOJB30BaHMS  MH(OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHUH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JINYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTHUMAJIbHYI (OpPMY NpEACTaBIECHUS OMOJOTrMYecKO MH(popMmanuu
(cxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KaUECTBE CPEACTBA NMpU paboTe ¢ GHonorndeckoil nHpopMarmei:
IPUMEHATh XUMHUYECKHe, GU3NYECKUEe U MaTeMaTHUYeCKUe 3HaKU U CUMBOJIbI, (hopMyiiel, aOOpeBUaTypy,
HOMEHKJIATypy, UCII0JIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJIATHOCTH;

BJIAJCTh HABBIKAMU DACIO3HABAHUS M 3alUTHl WH(pOpMaIu, HHGOPMAIMOHHONW 0e30ImacHOCTH
JMYHOCTH.

OnJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6menne:

OCYILIECTBIISITh KOMMYHHKAIIMU BO BCEX c(epax >KM3HU, aKTUBHO y4YacTBOBaTh B AMAJIOTe WA
JMCKYCCHH TI0 CYIIECTBY OOCYXIaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCUTEJIBHO BBINIOJIHEHUS IpeJlaraeéMoi 3aJaun, YYUThIBaTh HHTEPEChl U COINIACOBAHHOCTh MO3ULIUI
JPYTUX YYaCTHUKOB JAMAIOra WIN AUCKYCCUN);

pacro3HaBaTh HeBepOaJIbHBIE CpPEACTBA OOLICHHS, MMOHMMATh 3HAYCHHWE COLMAIBHBIX 3HAKOB,
NPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYallMii, YMETh CMST4aTb KOHQUIMKTBI M BECTH
HIEPEroBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHUCTBUS, NMOHMMAaTb HaMEpPEHHs APYrux
JFO/IeH, TIPOSIBIISITh YBKUTEIBHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOW (opme (popMynnpoBaTh
CBOY BO3PAXKCHHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3pEHHS C UCIIOIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeSITeILHOCThD:

MOHMMATh U MUCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW ¥ MHANBUAYAILHOW paOOTHI TIPH PELICHUN
OHoJOru4ecko  MpoOieMbl, OOOCHOBBIBaTbH HEOOXOAMMOCTh MPUMEHEHHS TPYNHOBBIX  (opM
B3aMMO/ICICTBUS NIPU PELICHUHU YueOHOH 3a1a4H;

BBIOMpPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JIeHCTBMH ¢ y4y€ToM OOIIMX MHTEPECOB H
BO3MOXKHOCTEH Ka)kJI0T0 4leHa KOJUIEKTHBA,

NPUHUMATD L€ COBMECTHOW JIESTETLHOCTH, OPTaHW30BBIBATh M KOOPIMHUPOBATH JEHCTBUS 110 €€
JOCTMDKEHUIO: COCTaBIJIATh IUIaH JAEWUCTBUI, paclpeleNarh pold ¢ Y4€TOM MHEHMH YYacTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OIICHMBATh KAayeCTBO CBOETO BKJAJa M KAXKAOTO YYaCTHHUKA KOMaHJIbI B OOIIMH pe3yiabTaT Mo
pa3zpaboTaHHBIM KPUTEPUSIM;

npeUlaraTb HOBBIE MPOEKTHI, OLIEHUBATh MJEH C TMO3MIMU HOBHM3HBI, OPHUTHHAIBHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETHUECKOE MOBEICHHE B PA3UYHBIX CHTYaIlUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OBJiajieHNe YHUBEPCAJIbHBIMH PeryIsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3anus:

UCTIOJIF30BaTh OMOJIOTMYECKHE 3HAHMS IS BBISIBICHUS MPOOJIEM M UX pEIIeHUS B JKU3HEHHBIX H
y4eOHBIX CUTYaIUsX;



BBIOMPAaTh HAa OCHOBE OMOJIOTMYECKHUX 3HAHWH 1IEJEeBbIe M CMBICIIOBBIE YCTAaHOBKHM B CBOMX
JEUCTBUSAX U IIOCTYNKAax II0 OTHOLIEHUIO K JKUBOW IPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYXKarOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh MIO3HABATENIbHYIO J€SITE€IbHOCTbD, BBISABIATH IPOOJIEMBI, CTAaBUTh U
(dopmynHupoBaTh COOCTBEHHBIE 331a4K B 00Pa30BaTEIbHON eI TEIBHOCTH U )KU3HEHHBIX CUTYAIHAX;

CaMOCTOSATENIPHO COCTABIATh IUIAH pELIeHUus HpolieMbl € y4éTOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEHN U MPEAIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANIOYTECHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO LIMPOKON SPYAULUH B pa3HbIX 00JIACTSIX 3HAHUM,
IIOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTb OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th HABBIKAMM I103HABATEJIbHOW peQIIeKCMU KaK OCO3HAHUS COBEPILAEMbIX JEHCTBUH U
MBICJIUTENIbHBIX MPOIIECCOB, WX PE3yJbTAaTOB M OCHOBAHUMU, HCIIOJIB30BATh NPUEMBI peduexkcuu s
OLICHKU CHTYAalllH, BHIOOPA BEPHOTO PEIICHHS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJILTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKHY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIUH JPYroro YeIoBeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynbTaThl ocBoeHusi mnporpammbl COO mo Ouomorud Ha 0a30BOM YpOBHE
BKJIFOYAIOT crieruduueckue s yueOHoro npeamMera «buosiorus» HaydHbIe 3HAHUS, YMEHUSI U CIIOCOOBI
JIEUCTBUM 110 OCBOCHHIO, HMHTEPIpETAlMd W TPeoO0pa3oBaHUIO 3HAHWUW, BHUIBI JEATEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHMS M NMPUMEHEHHWIO 3HAHWM B PaA3IMYHBIX yUE€OHBIX CHUTYyaIUsX, a TaKXe B
pealbHbIX JKU3HEHHBIX CUTYallUAX, CBA3aHHBIX ¢ Ouonorueid. B mporpamme mpeaMeTHbIE pe3ylbTaThl
MPEJICTaBJICHBI 10 TOJaM 00y4YEeHHUSI.

[IpeameTHBIE pE3ynbTaThl OCBOEHUs ydeOHOTro mpeamera «buonorus» 6 10 knacce OTKHBI
OTpaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MeCTe U POJU OUOJIOTHH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpPAa H HAYYHOTO
MHPOBO33PEHHUSI, O BKJIJIE POCCHUHUCKHX U 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B PAa3BUTHE OMOJIOTHH,
(GYHKIIMOHATBLHON TPAMOTHOCTH YE€JIOBEKA ISl PEIICHUS KU3HCHHBIX 3a71aY,

YMEHHE pPacCKpbIBaTh COJIEp)KaHWE OHMOJOTHYECKUX TEPMUHOB M TOHITHH: JKU3Hb, KIIETKA,
opranu3M, MeTabonu3m (OOMEH BEHIECTB W TMPEBpAleHHE JHEPTHH), TOMEOCTa3 (CamMOoperyIsius),
YpOBHEBasi OpPTraHM3aIlvs >KUBBIX CHCTEM, CAMOBOCIPOM3BEICHHE (PEMpPOAYKIHsI), HACIEICTBEHHOCTb,
M3MEHYHUBOCTh, POCT U Pa3BUTHE;

YMEHHE U3J1araTh OMOJIOTUYECKUE TEOpUH (KIETOYHAs, XpPOMOCOMHAs!, MyTallMOHHAsI, [ICHTPATbHAS
JorMa MOJeKynsapHoi Omonorun), 3akonbl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o



[EHTpax MHOTrooOpa3usi W MHPOMCXOXKACHUS KyInbTypHbIX pactenuii H. M. BaBuiosa), ompenensith
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHE BIaJEeTh METOJIaMH HAy4YyHOTO IMO3HaHUs B OMOJOTMH: HAONIOJCHHWE U OINMCAHUE >KUBBIX
CUCTEM, IMIPOLIECCOB U SBJICHUH, OpraHu3alus U TMPOBEACHHE OHOJOTHYECKOr0 HKCIEPUMEHTA,
BBIJIBUKCHUE THUIIOTE3bl, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYeMBIMH BETUYMHAMH, OOBSICHEHUE
IIOJIyUYEHHBIX PE3YJIbTaTOB, WUCIIOJIb30BAHHBIX HAY4YHBIX IOHSATHI, TEOPUH U 3aKOHOB, YMEHME JENaTh
BBIBO/IbI HA OCHOBAHUU MOJTYYEHHBIX PE3y/IbTaTOB;

YMEHHE BBIJCNATh CYHIECTBEHHbIE NPU3HAKKM BHUPYCOB, KJIETOK TMPOKAPHUOT U DYKApHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTH IpolLlecCOB: OOMEHa BEeIeCTB U
NpEBpalllCHUsT DSHEPruM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOrO U HHEPreTHYecKoro ooOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOJJOTBOPEHHMSI, pA3MHOKEHUS, MHAUBUTyaJbHOIO PA3BUTHSI OPraHU3Ma
(oHTOTEHE3);

yYMEHHE MPUMEHSTh MOJy4YeHHbIC 3HAHUS AJIs1 OObSICHEHUS OMOJIOTMYECKHUX MPOIIECCOB U SBIICHUM,
JUI TIPUHATHS TPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW JKM3HU C IIENbI0 oOecreueHus: 0e30macHOCTH
CBOETO 3JI0pPOBbS M 3/10pOBbS OKPY)KAIOIIMX JIIOJEH, COONIOAEHHUS HOPM TIPAMOTHOTO IOBEACHUS B
OKpyXarollled MNPUPOAHON cpele, TMOHHUMAaHHE HEOOXOJUMOCTH HCIHOJIB30BAHUS  JIOCTHXKEHUN
COBPEMEHHOM OMOIOTUU M OMOTEXHOJIOTUH ISl PAllMOHAIILHOTO MPUPOIOTIOIb30BAHMS,

YMEHHUE pelIaTh JEeMEHTapHbIe T€HETHYECKHE 3a/Ja4i Ha MOHO- W JUTHOPHIIHOE CKPEUIMBAaHHUE,
CIICTIJICHHOE HACJIEJIOBAaHUE, COCTABJIATH CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHHS [UIS TPEICKa3aHHs
HACJICJIOBaHUsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOIHATH J1a00paTOpHBIE M MPaKTHYECKHE paboThl, COOMIOAATh MpaBuia Mpu padoTe
y4eOHBIM U JJa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OLEHWBATh M HUHTEPIPETHPOBATH HHPOPMAIUIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHBIE 3HAHUS U3 PAa3IMYHBIX UCTOYHHKOB (CPEIICTBA MacCOBOM
uH(pOpMaIlMK, HAYYHO-TIONYJISIPHBIE MaTepHalbl), STUYECKHE ACIEKThl COBPEMEHHBIX HCCIEIOBaHHUI B
Ouoaorun, MeTUIMHE, OMOTEXHOJIOTUY;

yMEHHUE CO37[aBaTh COOCTBEHHBIC MUCHbMEHHBIE W YCTHBIE COOOIICHHS, 00001Ias OHOIOTHYECKYIO
UH(GOPMAIIHIO U3 HECKOIBKUX UCTOUYHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOEHHUs yuyeOHoro mpeamera «buosnorus» 6 11 Knacce TOTKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE U POJIU OMOJIOTMU B CUCTEME HAyYHOT'O 3HAHUSI €CTECTBEHHBIX
HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHMHBI MHpPa H HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCHHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHUH,
(yHKIIMOHAJIBHON I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIIeHUs )KU3HEHHBIX 3a71ay;

YMEHHME pacKpbIBaTh COJEp)KaHWE OMOJOTMYECKMX TEPMHUHOB U TOHSATUN: BUJ, TNOMYJISAIMS,
reHO(OH], ABOJIONMS, JBUXKYIIHE CUIbl ((aKTOpbl) HSBOJIOLUH, MPUCIOCOOIEHHOCTh OpPraHHW3MOB,
BU000pa30BaHue, SKOJIOTHYECKHE (PAKTOPBI, SKOCHCTEMA, MPOTYLIEHThl, KOHCYMEHTBI, PeIyLIeHThI, LIENH
MUTaHUA, YKOJIOTHYECKas MUpaMuia, OMoreoreHos, onocdepa;

yYMEHME M3J1araThb OHOJOrHYeckue Teopuu (dBostonoHHas Teopus Y. JlapBuHa, cHHTETHYECKas
TEOpHsI BOJIIOLIMH), 3aKOHBI U 3aKOHOMEpHOCTHU (3apoabimieBoro cxonacrsa K. M. Bapa, uepenoBanus
TJIaBHBIX HampaBieHuit u nmyreit spomroruu A. H. CesepiioBa, yuenus o 6uocthepe B. . Bepuaackoro),
OTIPEIETISATh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIAJEeTh METOJIaMU HAy4YHOTO MO3HaHUS B OHOJOTMH: HAOIIOJAEHHE U OMHUCAHHE KUBBIX
CHCTEM, IIPOLECCOB M SBJICHHUH, OpraHu3alus M IpOBEACHHE OHOJOTHYECKOro HKCIEPUMEHTA,
BBIJIBIDKEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMH BEIMYUHAMH, OOBSICHEHUE
MOJIyYEHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHSATHI, TEOPUH M 3aKOHOB, YMEHME JelaTh
BBIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3y/IbTaTOB;



YMEHUE BBIJCIATh CYIIECTBEHHBIC TPU3HAKUA CTPOCHUS OMOJIIOTMYECKUX OOBEKTOB: BHJIOB,
HOMYJSAIUH, MPOAYLIEHTOB, KOHCYMEHTOB, DPEIYLIEHTOB, OMOTEOIEHO30B M HKOCHUCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACIEACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOro  OTOOpa,  BHMJI000pa30BaHMS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMYECKUX (DAaKTOPOB Ha OpraHU3MbI, IepeHoca
BEUIECTB U IIOTOKA 3HEPIMM B HKOCHUCTEMAxX, AHTPONOIEHHBIX M3MEHEHMH B JKOCHCTEMax CBOEH
MECTHOCTH, KPYrOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX ITUKIOB B buocdepe;

yYMEHHE MPUMEHSTh MOJy4YeHHbIC 3HAHUS AJIs1 OObSICHEHUS OMOJOTMYECKHUX MPOIIECCOB U SBIICHUM,
JUTSL TIPUHSTHS IPAKTUYECKUX PELICHU B MOBCEIHEBHOM KM3HU C LI€TbI0 o0ecredeHns 0e30MacHOCTH
CBOETO 3JI0pPOBbS M 3/I0POBbS OKPYKAIOIIMUX JFOJeH, COOJIOJCHHUSI HOPM T'PAaMOTHOIO IOBEJCHUS B
OKpY’KaloIllle MPUPOAHOW  cpele, TMOHMMaHUE HEOOXOJAMMOCTH  HCIOJb30BAHUS  JIOCTUKEHUU
COBPEMEHHOM OMOJIOrUH 7Sl pallHOHAIEHOTO PUPOAONOIB30BAHNUS;

YMEHHE pelIaTh 3JEeMEHTapHble OMOJIOTUYECKUE 3a]a4ul, COCTABISATh CXEMbl MIEPEHOCa BEIIECTB U
SHEPruu B 3KOocucTeMax (LenH MUTaHus);

YMEHHUE BBINOIHATH Ja00OpaToOpHble W MpaKTHUYeCKue padoThl, cOOII0AATH MpaBuia npu padorte ¢
y4eOHBIM U JIA00PATOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKHM OICHMBAaTh M MHTEPHPETUPOBaTH HHGOpMALKIO  OUOJIIOTUYECKOTO
COJIepKaHusl, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS U3 PA3IUYHBIX MCTOYHUKOB (CpelcTBa MacCOBOM
UHPOpPMALUK, HAYYHO-TIONMYJSIPHBIE MaTepHajbl), pPacCMaTpUBaTh TJOOAIBHBIE JKOJOTHUECKHUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO37aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIast OMOIOTHYECKYIO
UH(GOPMAILIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
L bronorus kax ayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P H https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 IKu3HEACATENEHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3smHOXeHUe 1 MHANBUAYAIBHOE pa3BUTHE 5 1 bubmmoreka [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
SSEPBHOE BpeMi https://m.edso0o.ru/7f41c292
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrposbusie IIpakrnyeckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
5 buonornueckue cucremsl, NpoLECCHI 1 bubnuorexa [JOK
U UX U3yYEHHE https://m.eds00.ru/863e6564
Merto/1bl TO3HAHUS KUBOU IPUPOIBI.
[IpaxTnueckas padora Ne 1
3 «Mcnonp30BaHUE PA3ITHUHBIX 1 0.5 bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METO/IOB IPU U3yUYCHUU
OMOJIOTMYECKIX O0BEKTOBY
4 XuMUYeCKui cocTaB KJIeTKU. Boga u 1 bubmuorexa [JOK
MHHEpaJIbHBIE COIU https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5 b . 1
e, COCTaB H CTPOCHHE GeKoB https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmnorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMEpe aMUJIa3bl
WJTU KaTajiasbl)»
7 VYrnesoasl. JIunuaer 1 bubnnorexa [IOK

https://m.edso00.ru/863e6870



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

bubmuorexa [JOK

8 Hywaentoseie knerotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EeHHS bubnmoreka [JOK
kietku. Knerounas Teopust https://m.eds00.ru/863e6e88
10 Knerka kak nienocrHas xuBas
cucremMa
CtpoeHue 3yKapuoTHYECKON KIIETKH.
JlabGopaTopHas paborta Ne 2
«W3yueHue cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHHIA, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKpPOITpErapaTax u ux
OTIHCaHUE»
bu6mmorexa [IOK
12 OOMeH BelecTB WM MeTab0In3M https://m.edsoo.ru/863e766¢
bu6mmorexa [IOK
13 dotocmires. Xemocurres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 dmepreTiicckuii 0bmen https://m.edsoo.ru/863e7aae
’Ku3HeHHbIN UK KISTKU. [leneHue
KJeTku. Muros. JlabopatopHas BuGmorexa IOK
15 pabota Ne 3 «HabGumroieHre MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEIlIKa JIyKa Ha
TOTOBBIX MUKPOTIpErapaTax»
16 buocuntes O6enka. Peakmst bu6mmoreka [IOK
MaTpUYHOI'0 CUHTE3A https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpascnsnus — Guocknres beria https://m.eds00.ru/863e796e
18 Hexknerounsie (opMbl KU3HH — bubnnorexa [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

BUPYCBI

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

bu6mmoreka [IOK

19 DopMBI pa3MHOKEHHST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBanue 1 pa3BUTHE OJIOBBIX
kJeToK. OmIo10TBOpEHHE.
Jlaboparopuas padota Ne 4 bubnnoreka [JOK

21 0.5
«M3ydeHne cTpoeHUs NOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax

99 NunuBunyansHOE pa3BuTHe bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'enetnka — Hayka o bubnnorexa [HOK
HACJIEACTBEHHOCTU U NU3MEHUYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTU HACEI0BaHUS

24 MIPU3HAKOB. MOHOTHOPHUIHOE bubmmorexa LHOK

P ' P https://m.edso00.ru/863e8878
CKpeIllMBaHUe
WTUOPUIHOE CKpEIIMBaHNE. 3aKOH
25 ﬁe?;aBI/II()JI/I)i/IOFO H:;HI: OBaHMS bubmmorexa [JOK
A https://m.edso00.ru/863e89a4
MPU3HAKOB
CuerieHHOE HacleA0BaHUE
npusHakoB. JJaboparopHas paGota Ne
5 «M3yuenue pe3ynbTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKPEIIHUBAHUS Y IPO30(DHIIBI Ha
TOTOBBIX MUKpPOIIpEapaTax»
27 I'eneTuka moma. HacnemoBanue bu6mmoreka [JOK



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

IMPHU3HAKOB, CHCIUICHHBIX C ITOJIOM

https://m.edso00.ru/863e8c60

M3menunBocts. HenacnencrseHHas
M3MEHUYUBOCTh. JlabopaTopHas

pabota Ne 6. zydenue bubnunoreka [HOK

28 . 1 0.5
MOIU(PHUKAITMOHHON H3MEHUNBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHHE BAPUAIIMOHHOTO Psila U
BapHallMOHHOW KPUBON»

HacnencrBenHass "3MEHYMBOCTb.

29 Jlaboparopuas pabota Ne 7. «AHanu3 1 05 bubnnoreka [JOK
MyTalui y 1po30(UIIbl Ha TOTOBBIX https://m.eds00.ru/863e8efe
MUKpOTIperiapaTax

bubmuorexa [JOK

30 Fetieritka eiosexa 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O000IICHHE 110

31 teme «HacnencTBeHHOCTh | 1
W3MEHUYUBOCTH OPTaHU3MOBY

bu6mmoreka [JOK

32 Ceeiuis Kak Hayka i MpoLece 1 https://m.eds00.ru/863e9214

33 MeToapl U TOCTHKEHHS CENEKIINN 1 bu6mmoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus Kak orpacib 1 bubnnorexka [JOK
IIPOU3BOACTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

[TPOT'PAMME



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

11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIONHS U METOJIbI €€ U3yJCHUS 1 bubnnorexa LIOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3Butus npeacTaBieHUR 1 bubnmoreka [JOK
00 3BOJIIOLUU https://m.edso0.ru/863e9570
bu6mmorexa [IOK
3 Muipososmows 1 https://m.edso00.ru/863e9cle
[Tomynsamus Kak 35ieMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 Jlaboparopnas pabota Ne 1 1 0.5 bubmmorexa LOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOp(}oIOrHUIecKOMy KPUTEPHIO»
5 JIBroKymiye cuibl (3JeMEeHTapHbIe 1 bubnnoreka [JOK
(axTOpBI) IBOIIOLUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBennslit 0TOOp U €ro GopMbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas 1 05 bubnuoteka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCHUTEIILHOTO XapaKTepay»
8 Hamnpasnenus n nytu 1 bubnnorexa [JOK

MaKpO3BOJIOIHH

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

HeoOpaTtumocTs 3BOMIONINN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
bubmuorexa [JOK
15 DBOJIIOHS YeTIOBEKA (aHTPOIIOTEHE?) https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunorexa [JOK
aJlanrTanuy 4eJ0BeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O6001IeHHE 10
19 TeMe «BO3HHKHOBEHUE U Pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [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

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusnue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCa»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnuorexa [JOK
OnoneHo3 https://m.eds00.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

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



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

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U KOJIOTUUECKHAE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
buonorusa. 10 knacc. ba3oBwiii ypoBeHb. YueOHuk. B.B. Ilaceunuk, A.A.
Kamenckuii, A.M. Py6uos, I'.I' llIBenos, 3.I'. I'anontok; nmox pegakuueit B.B
[Taceunuka. Mocksa. "[Ipocsemenue". 2023

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Meromnueckoe nocooue buomorus 10-11 xnacc. OouoBnénable PI'OC OO0
2023r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
MHTEPHET
Enunoe conepkanue oOpazoBaHusi [DnekTpoHHBIA pecypc] — Pexum

nocryma: https://edsoo.ru/

bubmuorexka IIOK  [Onektponusiii pecypc] —  Pexum  pocryna:

https://m.edso0.ru/863e600a

POIII [Dnekrponnslii pecypc| — Pexum noctyna https://resh.edu.ru/



https://edsoo.ru/
https://m.edsoo.ru/863e600a
https://resh.edu.ru/

