


HHOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOAXO0J0B K (opMHupoBaHUIO cojepxaHus ydeOHoro mnpeamera «buomorus» coctaBuiu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0LIMX LENsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl CPEIHEIrO
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYECHUWU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACICHBI OCHOBHBIC (DYHKIIMU MPOTPAMMBI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IeNax, 00 oluieil cTpareruu o0ydeHus,
BOCIIUTAHUS M Pa3BUTUS O0O0ydYaroIIMXCS cpeAcTBaMu ydyeOHoro mnpeamera «buonorusy,
onpezenseT 00s43aTeNbHOE NPEAMETHOE COJEP)KAaHUE, €ro CTPYKTYpYy, PpacupeseieHHe Io
paszenaM U TeMaM, PEKOMEHJIYyEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B mporpamme 10 OHONOTMHM TakKe YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yUArOIIUXCS 110
OCBOEGHHIO COJIEpP KaHUs OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4eHUHM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTCs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIMM  JIMYHOCTHU, SKOJOTUYECKOTO  MBIIUICHHUS,
OpeJCTaBICHUH O 370pOBOM o0OOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a TakkKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMM YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHUH B OBCEAHEBHOM JKU3HU Ul PeLLICHUs MPUKIAJHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIECTBEHHBIX  3a00JieBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEJACHUS B OKpYXKarolled MpUpPOIHON cpene,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOro
npeaMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTbIO 0OECIIeUeHHs YCIOBUM ISl peleHus
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrMYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaraet
dopmupoBaHHe y 00ydaromuUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHMMaeT BakHoe MecTo. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAydyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MaéT YCIOBHUSA IS TO3HAHUS 3aKOHOB MKHBOW TNPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIIJICHHS], IIEHHOCTHOI'O OTHOIIIEHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHue OMOJIOTHS HUMEET TaKXkKe JUIs peIIeHHs BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oouiero oopa3oBaHus, coluanu3anuu odyyaromuxcs. M3yyenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIM OUOJIOTMYECKUX 3HAHUU C TPEICTABJICHUSIMH W3 JAPYTrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOIO B MTPOrpaMMe IO OUOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaYMMbIe ISl (hOpMUPOBaHMS OOLIEH KyJIbTYpPbI, OMpPEeIIfIoIne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYEeCKOro 00pa3oBaHUsl.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHWHA 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeTopl HAy4YHOrO Mo3HaHus», «KileTka kak OMoJoTHYecKasi CUCTEMaY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yJalOIMUMHUCSA 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPE/ICTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrUe Yy OOYYarOIIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYAIbHBIX U TBOPYECKHX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OLEHUBATH SBICHUS OKPYXAIOIIEr0 MUpPA >KUBOW MPUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKON JEATETbHOCTH YEJIOBEKa, PA3BUTUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM MPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HaHHE IEHHOCTU OMOJOTUYECKUX 3HAHWM JIJIsl TIOBBIIMICHHUS YPOBHS SKOJOTHYECKON
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OLECHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONTIOICHHE Mep MPOPHIAKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPEIHEro 00Imero oopa3oBaHUs OTBOAUTCS
68 gacoB: B 10 kmacce — 34 yaca (1 yac B Henmemo), B 11 knmacce — 34 4gaca (1 gac B Henmernto).



COJAEP)KAHUE OBYYEHUA

10 KUIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HAYK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, k. Yorcon nu @. Kpuk.

Tabmue! u cxeMbl: «MeTo/Ibl TO3HAHUS KUBON TPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPAa3IUYHBIX METOJOB MPU H3YYECHUHU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouoioruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IbI.

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJIAPHBIN,  KJIETOYHBIM,  TKAHEBbIM,  OpPraHMW3MEHHBIM,  NOMYJISLHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuublt u cxembl: «OCHOBHBIE TPU3HAKH JKU3HU», «YPOBHH OpraHU3alUd KUBON
PUPOIBI.

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XumMuveckuii coOCTaB U CTPOCHHE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMUYECKUE  DIIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILIECTBA.

@yHKIMM BOJABl U MHUHEpPAIBHBIX BewlecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIeKyJbl (TepBUYHAs, BTOPUYHAs, TPETHUYHAs M YETBEPTUYHAs CTPYKTYpa). XHUMHYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKIN OEITKOB.

®epMeHThl — Ouosiornyeckue kKaranuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocTh. Kodepmentsl. Burtammubl.  Otanuus  (QepMeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

YrieBonapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUIHA0B Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnorsl: JJTHK u PHK. Hykneotuasl — MOHOMEpB! HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Buast PHK. AT®: crpoenue u

GyHKIHIH.



[{utonmoruss — Hayka o kjeTke. KietouHass Teopusi — mpuMep B3aUMOJCUCTBUS UIEH U
(aKTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHSI KIICTKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cucteMa CUHTe3a Oerka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmaszmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpomcxoxaeHne MUTOXOHIAPUHA M IJIACTHUI.
Bunaer mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, HEHTPUOIIH,
PECHUYKH, KIYyTUKH. DyHKIIMY OPraHOMJIO0B KIETKU. BriatoueHusl.

SAnpo — perynasaTopHbli HeHTp kiaeTku. CTpoeHue sapa: sjaepHas 000souka, Kapuoriazma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOH  IPUPOIE»,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuubr u cxemsl: «lleproanueckas TaONMIAa XUMHUYECKHX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOIB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTtpoeHune 3ykapuOTHYECKON
KJIeTkn», «CTpoeHue XKUBOTHOM KieTKn», «CTpOEHHE pPACTUTENIbHOW KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbDY, «JIUnuasn».

OOGopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHUS HAOIIOICHUM,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KMUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHUS KJIETOK DPACTECHWH, >KUBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMM3M. ACCUMWJIAIUS (TJIACTUYECKH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYeCKHii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B IOHUMAHUHU METa0OIU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BELIECTB U ITPEBPALLICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocuHTe3a. Peakuum ¢orocuHTE3a.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HH Ha 3emiie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMmocuHTe3. XeMOCHHTe3Upyloue Oakrepuu. 3HaueHHEe XEMOCHHTE3a JUIs JKU3HU Ha
3emue.



DHepreTuyeckuidi OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBbIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTalbl YHEPreTUUECKOro ooMeHa. [ mukonus. bpoxxenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KJIETOYHOE JibixaHue. OKUCIUTENBHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKON MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpYChl. Mcropuss oTkpeitus BupycoB (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUKJIA BUPYCOB. bakrepunodaru. bonesnu
pacTeHU, )KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIC BUpycaMu. Bupyc uMMyHOIePUITUTA YETTOBEKA

(BUY) — Boszoymurens CIIM/la. OOpartHas TpaHCKpHUIIWsA, peBepTa3a W HHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIMA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xmnopornacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu sku3HeHHbd 1wKia Bupyca CIIHMla, OGakrepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1UKI, WM KU3HEHHBIM 1ukn kinetku. MuTtepdaza u mutos. Ilpoueccsl,
nporekaromue B untepdasze. Permmukanus — peakuus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuoOTHUIl. JMIIOMIHBIMA W TarIOUAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHUS U MHAWBHYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muro3. Crazum muto3a. Ilpomecchl, mpoucxonduiMe Ha pas3HbBIX
CcTausgIX MUTO3a. bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsI OpraHM3MOB: Oecrosioe M mojoBoe. Buuel  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOUYHBIX, CIOpOOOpa3oBaHueE,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECIOI0ro.

Meiio3. Craaun meitosza. Ilpoueccsl, mpoucxopsimue Ha cTaausx meiosza. IloBegenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30u,
AWIEKIeTka) — crepmaroreHe3 U oBoreHed. (OCOOEHHOCTH CTpPOEHHs —SIHLEKIETOK |
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTpyJsLus,
opranoretes. IloctamMOproHanbHOEe pa3BUTHE. THIBI TOCTAIMOPHOHAIBLHOTO Pa3BUTH: MPSMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusiHME cpefpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PAcTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «@OpMbI pa3MHOKEHHUSI OPraHU3MOBY, «/IBOWHOE OIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pPacTeHUN», «JleleHne KIIETKU
OaxTtepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMb», «KIeTOUHBINH UK,
«Permmukanus JJHK», «Murtosy», «Meio3y, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKONUTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Siueknerka miekonutaromero», «KapuokuHe3 B KJIETKax KOpElKa JyKa», MarHUTHas
Moaenb-anrukamnus «Jlenenue kinetku», moaens JIHK, moxens MetadazHoit XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PA0OThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuiicKuxX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
reHeTuku. Meroasl TEeHETHKUA (THOPUIONOTUYECKUM, UUTOTCHETHUYECKUN, MOJICKYJISPHO-
reHetTudeckuii). OCHOBHBIC T€HETUYECKHE OHATHS. [ eHeTnYecKkas CUMBOJIMKA, UCTIOJIb3yeMas B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTU  HAcJEeAOBaHWS  INPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MoHorndpuaHOEe CKpeIrBaHue. 3aK0H eIMHO-00pa3wsi TMOPUIOB IMEPBOTO MOKOJeHus. [IpaBuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JuruOpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCcKHe OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUA. AHAIM3UPYIOLIEE CKpElMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno clremieHHOMY
Hacje10BaHUIo TeHoB. HapyllieHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TeOpHsl HACJIEICTBEHHOCTHU. | eHeTH4eCKe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/eseHHe 1oJa. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble oOpraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BHibl H13MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleACTBeHHas1. Posb cpesbl
B HEHACIEJCTBEHHONW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
Bapuauvonssiii psn v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHbIE U
KaueCTBEHHBIC TIPU3HAKU U X HOopMa peaknuu. CBoHCTBa MOAUPUKANMOHHON N3MEHYMBOCTH.

HacnencrtBennas, Wi reHOTUNIUYECKasi, W3MEHUYNBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTD.
Meiio3 u moIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalMOHHas
M3MEHYUBOCTh. Kiaccudukamuss myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYMHBI MyTalii. MyTareHHble GakTopbl. 3aKOH TOMOJOTHYECKHX PSAOB B HACIEIACTBEHHOMN
m3menunBocty H. . BaBumnosa.



BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUEe, B ToM uucie ¢ nomomibto [1[[P-ananuza. HacnenctBenusie 3a0onieBaHus
YelOBeKa: TeHHBbIE OoJie3HH, OOJE3HM C HACJIEACTBEHHOW  MPEeapacoyioKeHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComMaTHYecKne W TeHepaTUBHbIC MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oone3nel. MeauKO-TeHETUUECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAUIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUCHUHU T€HETHYECKUX 3a00JIeBaHUM YeJIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuiios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOT€HETUYECKass OCHOBa», <«3aKOH YHCTOTBHI TaMeT,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMozeiicTBrue ajuiebHBIX T€HOBY, «l eHeTnYecKkne KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka monay, «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CIETUICHHOTO C TOJIOM»,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHasS
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anminkanun «MoHOruOpuHOEe CcKpemuBanuey, «HemnomHnoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPBUIEEB U OKPACKHU Tela), repdbapuit
«"opox mOCEeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3y4ueHue pe3yabTaTOB MOHOTHOPUIHOTO M JUTUOPHUIHOTO
CKpEIIUBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yuenre MoauPUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHanmu3 wMyramuii y JApo30QMiIbI Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTrueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTtukanus. Yuenne H. U.
BaBunoBa 0 mEHTpax MPOMCXOXKIEHUS M MHOrooOpasusi KyIbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOpPO/A, ITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras nuHusa. CkpemmuBaHMe YUCTBHIX JWHUK. ['ereposuc, wim THUOpUIHAS —CHIIA.
HeponctBenHoe ckpemmBanue — ayTOpuauHr. OtmanéHHas rulOpugusanus U e€ YCHeXH.
HcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUIIOUIO0B. J[OCTMIKEHHMSI CEJEKUHUH PacTEHU,
KUBOTHBIX U MUKPOOPTAaHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITambl CO3JaHUs
pexombunanTHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHATEHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX



CEIbCKOXO03SHMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
TeHETHUYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1iBaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbI MPOUCXOXKIEHUS M MHOrooOpasus KyJIbTYPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLHUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MecTO B OMoJ0ruy. BiysHue 3BONMIOLMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HayK.

CupgerenbcTBa HBOJIOLMM. [laeoHTOIOrMUYECKUE: IOCIEA0BATEIbHOCTh OSIBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOHN JIETONUCH, TIepexoaHbie (opmbl. broreorpaduueckue: cxoacTBoO
U paznuuue GayH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3IMyusl 3MOPHOHOB DPA3HBIX BHUJOB I1O3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: TI'OMOJIOTUYHBIE, AHAJOTUYHbIC, PYIUMEHTApHbIE OpIaHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METabOIMUECKUX ITYTEeH Y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMS JapBHHU3MA.
JIBIOKyle CHiIbl  SBOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas HW3MEHYMBOCTh, OOopb0a 3a CyIIEeCcTBOBaHUE,
€CTECTBEHHBINA OTOOD).

Cunternyeckas Teopus 3Boorun (CTI) u e€ 0OCHOBHBIE TOJOKEHHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JIBuoxkyme cuibl ((akTopbl) 3BOJIOLUUU BHUJIOB B mpupoje. MyTalMoHHBIN mpolecc u
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomynsuuoHHble BOJNHBI U Apeld reHoB. Mzomsauus u
MUTpaLys.

EcrectBennblif oTO0p — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boioluu. [IpuMepsl npucnocodieHuit
y OpraHu3MoB. ApoMop(h03bl U UIN0-3TATITAIHH.

Bun wu BumooOpazoBanue. Kpurepum Bupa. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MakposBomonus. @opMbl 3BONIONUH: (QUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napainiensHas. HeoGpatumocTs 3BoONNN.

IIpoucxoxaeHne  OT  HECNEUMAIM3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crenuanu3anys. AJanTuBHas paaualus.



JdemoHcTpaumuu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuubl u cxembl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emiey», «3apOoAbllu
IIO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «PDopMbl OOpbObl 32 CYIIECTBOBAHUEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue copToB pacTteHuii», «MHOroodpasue mopoj
YKUBOTHBIX», «[Honmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbHY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanusy», «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunay», «boppba 3a cymectBoBaHue», «lIpucnoco6ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

OO06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosutekuus «lIpumepsl 3alIUTHBIX IPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HalpaBJIEHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE FOJIOBHOTO MO3Ta II03BOHOYHBIX).

Buoreorpaduyeckas kapra wmwupa, KOeKius «QDPOpMBI COXPAaHHOCTH HCKOMAEMbIX
KUBOTHBIX U pacTeHHil», Mozaenp anmuukauusa «llepekpéct xpomocom», BiIaKHbIE IpenapaThl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMBbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(POJIOTUYECKOMY KPUTEPUION.

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHIOCOOJIEHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TIPEICTaBICHUS O 3apOXKIACHUU KU3HU. HayuHble rumoTe3bl BO3HUKHOBEHUS
KHU3HM Ha 3emiie: aOMOreHe3 M MaHCHepMus. XUMHUUYECKas 3BOJIOLUSA. AOGHOI€HHBIM CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KICHUE
XUMUYECKOW 3BoJironny. HavanbHble aTansl Ouonorudeckoit somtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKU. [IepBble KIETKH U MX
sBOIIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xku3HM Ha 3emye 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEpPHOIbI: KEMOPHICKUMA, OpPJOBUKCKHUH,
CUJIypUHCKUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHIA.

Me3o30lickas 5pa U €€ NEepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: 1aJIe0re€HOBbIM, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M IeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHMU
PacCTUTENBLHOTO MU KUBOTHOTO MHpa. Apomopdo3bl y pacTeHUi U KUBOTHBIX. [losiBieHwue,
pacuBET U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucreMa OpraHM4ecKoro Mupa Kak OTpa)K€HUE HBOJIOLHUUA. OCHOBHBIE CUCTEMATHUECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorenes3a. CxoAcTBa U pa3indMsl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0OKEHHUE YEIIOBEKA.

JBuwxymue cuibl  ((paxkTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHHE OPYIUN TPy/Ja, MBILUICHHE,
peub.

OcHOBHBIE CTaJuU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepranbckui, Yenoek pasymHbii.  Haxonkwm



HCKOMAeMbIX OCTATKOB, BPEMsl CYILIECTBOBAHUS, 00JIACTh PAaCHpOCTpaHEHUs, 00bEM T'OJIOBHOIO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckue packl. OCHOBHBIE OOJbBININME pachl: €BpOTECOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajioujiHas  (9KBaTOpHAbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TMPEJCTaBUTENIeH YeNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHMUS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHnne CoHEUHON cucTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacrurenpHas kietka», <«OKuBoTHast kietka», «lIpokapuoTnueckass KiIeTKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimme moan», «peBHue momu», «llepsbie
COBpPEMEHHBIE JTI01», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebdia), reoXpoHoJoruyeckas Tabnuua,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTEKIIUSX .

OKcKypeusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIUECKUI My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKOIIASA cpeaa.

Dkonorusi Kak Hayka. 3agadyd MW pa3felbl dKOJOTMH. MeToAbl SKOJOTHYEeCKHX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeabpl ~ oOuTaHMS ~ OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3AylLIHas,  IOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TeMIlepaTypa, BJIaXKHOCTb. DOTONEPUOAU3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (aKkTOpPOB. bruojornueckue puTMsl.

buotnueckne  Qaxtopel. Bumbl OMOTHYECKMX  B3aUMOJCHCTBUIN:  KOHKYpPEHLIHS,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, Koomnepanus, MyTyajln3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCaInU3M, HeUTpaau3M. 3HaueHue OUMOTHYECKUX
B3aUMOJICHCTBUI AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApPAKTEPUCTUKHA MNOMYJsiiuu. (OCHOBHBIE IOKA3aTelad IOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, HPUPOCT, MUTrpauusd. JuHamuka
YUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['exkens.

Tabmune! u cxemsl: kapta «lIpupoansie 3086 3eman», «Cpelbl 00UTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomynsmuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSALUN
uHpy30pun-Tyhenbkny», «llumeBsbie memm».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:



JlabopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
0oOUTaHUSD.

JlaboparopHas pabota Ne 4. «BinsiHuEe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunbl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HAKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEAYLEHTHI.
KpyroBopor BemecTB M MOTOK SHEprud B dKocucteme. Tpoduyeckue (MUIIEeBbIE) YPOBHH
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBL: Omomacca,
OPOAYKIHMSI. ODKOJOTMYECKHE MUpPaAMUAbL: MPOAYKIUMHU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryIsiiusi, pazsutue. Cykieccus.

[TpuponHble 3KOCHUCTEMBI. DKOCUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akTop ycToMuuBOCTH dKocucTeM. CoxpaHeHHe OHOIIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Omochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak IN0OATbHON 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BelIeCTB W OHMOTCOXMMHUYECKHE IMKIBI AJIEMEHTOB (yryiepona, a3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe H3MeHeHus B ouocdepe. [1obansHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NpUPObl U yenoBeuecTBa. CoxpaneHue 6Mopa3zHooOpas3usi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxemsbl: «[lumiessie nenuy», «buoreHo3: coctaB u cTpykrypa», «lIpupoaHsie
coobmectBay, «llemu mnutanus», «Okonoruueckas nupamuaa», «buochepa u yenoBek»,
«JKocucTeMa IIMPOKOJUCTBEHHOrO Jeca», «IDKOCHUCTeMa XBOMHOro Jecay», «buoreHos
BOJIOEMA», «ArponeHo3», «lIpumepHbie aHTPOIOIE€HHbIE BO3JCWUCTBUS HAa MIPUPOLY»,
«BaxHelme WCTOYHMKHU 3arps3HEHHs] BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocrapnstomas ouocheps», «DakTopsl Aerpaaanuu nousy, «[lapaukoBsiil 3¢ dhekT», «PakTopshI
PaaMOaKTUBHOTO 3arps3HeHus1 Onochepsn», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/JIEJTb-aNTTHKALHS «Tunu4neie OHMOIIEHO3BI», repOapuii
«PacturenpHble  coobmiecTBa», Koekuuu — «buoueno3», «Bpenurenu — BajKHEHIIMX
CEITbCKOXO3SUCTBEHHBIX KYIBTYp», TepOapuui ¥ KOJUIGKIIMM pACTeHWH W  KHUBOTHBIX,
MPUHAJJISKAIINE K Pa3HBIM SKOJIOTMYECKUM TpynnaM ogHoro Buaa, KpacHas kaura Poccuiickoit
®deneparyu, U300paKEHUS OXPAHIEMbIX BUJIOB PACTCHHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMLBI 110 BHMOJIOI'MHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHHUsS TpeaMera «BHOJOTHs» BBIICICHBI
CICYIOIME COCTABIIAIOIINE: OCO3HAHHME OOYYAIOIIMMHUCS POCCHHUCKONH  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
HAJIMYMEe MOTHMBALMU K OOYYEHUIO OHMOJOTrWH, IIeJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOeXKIIEHUI JINYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAUIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B
cBoOen JCATCIIbHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CUCTEMC
OHMOJIOTMYECKOTO 00pa30BaHMsl, HAJIMYUE SKOJOTUYECKOTO TPABOCO3HAHMS, CIOCOOHOCTH
CTaBHTh IIC]IU M CTPOUTD )KU3HCHHBIC TUIAHBI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPEAMCTA «buonorusa» JOCTUTaKOTCA B CIAUHCTBC
y‘-Ie6HOI\/JI U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPaJUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
COLIMOKYJIBTYPHBIMU, UCTOPUYCCKHUMHU U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MTPUHSATHIMU B
oOIIecTBE TpaBWIAMH W HOPMAaMHU TOBEJCHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHeﬁ MMo3nuuun JIMYHOCTH, MATpUOTU3MA,
YBOKCHUSA K 3aKOHY U IIPABOIOPSAKY, YEJIOBEKY TpyAa U CTApLIEMy IIOKOJICHUIO, B3aUMHOIO
YBOKEHHS, OCPEKHOTO  OTHONIICHUS K  KYJIbTYPHOMY  HACICOUI0 W TPaIUIMsIM
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparnu, mpupoie U OKPYKAIOIICH cpee.

JIngHocTHBIE PE3YyIbTaTbl OCBOCHUSA y‘~I€6HOI‘O npeamera «bnoorusy JOJDKHBI OTpaXXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIMEH JIMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHUI, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIEecTBa,
PACIIUPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIIBHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3WIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U O6ﬂ3aHHOCT€I>i, YBAXXCHHUEC 3aKOHA U
NPaBOTIOPSIIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH NEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pPEIICHUN y‘—Ie6HI)IX M II03HABAaTCJIbHBIX 3a/1a4, BBIIIOJIHEHUU OMOIOTMYECKUX OKCIICPUMCEHTOB;,

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HMIIMI0O TI0O OTHOIIEHWIO K  SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JECWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aI/IMO,ZIeI\/IICTBI/I$I J'IIO)ICfI C pasHbIMHA Y6e)I(HeHI/I$IMI/I, KYJIBTYPHBIMU HEHHOCTAMU U COLIMAJIBHBIM
TIOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHUS YUeOHBIX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEIBHOTO OTHOILIECHUS K MHEHHIO
OTITOHEHTOB MPH 0OCYXJICHUH CITOPHBIX BOIPOCOB OMOJOTHIECKOTO COJICPIKAHUS;



TOTOBHOCTh K T'YMaHUTAapHOU W BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonuHON, TropAaocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IIPOILJIOE U HACTOALIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K IPUPOJHOMY HACIEAMI0 U NaMATHUKAM [PUPOJBI,
JnocTtuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBJIEHHE M pa3BUTHE
OHMOJI0TUY, TOHUMAaHKS 3HAYeHUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTH K CITYKEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M IMPUHHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYAYyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEM CEMEHHOM *U3HU B COOTBETCTBUU C TPAJULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOUICHHWE K MHpY, BKIIIOUAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MNOHUMaHHUE SMOIIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KayecTBa TBOPUYECKON JIMUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLIMOHAJIBLHOIO 0JIArONONyYHs:

MOHUMaHWE W pealin3alus 310pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOI0IeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIM PEXUM 3aHSITUH M OTIbIXA,
perynsipHas (u3nueckas aKTUBHOCTH), OEpeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHWE UEHHOCTU TPaBUJI HWHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOXKAIOLIUX 3/10POBbIO U JKU3HHU JIOJCH;

OCO3HaHME MOCJIEJICTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJIECHUS aKoroJs,
HapKOTUKOB, KypEeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPYya0Jt00ue;

TOTOBHOCTb K aKTMBHOM AESITEIbHOCTH TEXHOJIOIMUECKON U COLMAIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
NeSITeIIbHOCTD;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BBIOOD OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HH;



7) IKOJIOrM4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOILIEHHE K MPUPOE KaK UCTOUYHUKY KH3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKOW KYJIbTYpbl: IPUOOPETEHUE OIbITa IJIAHWUPOBAHUS
IIOCTYIIKOB M OLEHKU UX BO3MOXHBIX ITOCJIEICTBUM ISl OKPYKAIOLEH CPE.Ibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HCIIOJIB30BaTh MPHOOpPETaeMble IPU U3YYEHHH OMOJIOTUU 3HAHHUS U yMEHUS
IpPU pEIIEHUuH MpoOsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOII0AEHNE
IIPaBWJI IIOBEIEHUS B IIPUPOAE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTMBHOE HEIPUATUE NEHCTBHM, IPUHOCAIIMX BpEI OKpPYKAlOLIEH NPUPOAHOU cCpele,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJIMYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYyJIbTYphl, OIbBITA
JESATEIIbBHOCTH  DKOJIOTMYECKOW  HANpaBiICHHOCTH, YMEHUS pYKOBOJCTBOBAaTbCS HMH B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU IKOJIOTMUECKOM HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKM, OCHOBAaHHOIO Ha JUajore KyjibTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaKk CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(UKky OMOJOrMM Kak HayKH, OCO3HaHMs e€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKarolleM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpodeM COXpaHeHUs: IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LMBUIIM3ALMU: 0OecreueHus
HOBOT'O YPOBHS pa3BUTHsS MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUSL YEJIOBEUECTBA, MOKUCKA MyTEeH BbIXOJA U3 TNI00ATBHBIX
HKOJIOTMUYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJISIX MOBBIMIEHUS OO0l
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TpPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ui aHalu3a M OOBSCHEHUS SIBICHHUM
OKpY’KAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JenaTh O00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ul pelIeHHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
MCCIIEIOBATENBCKYIO AESITEIEHOCTh HHAUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBETCTBHU C XHW3HCHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIUXCS  MEKIUCHUIUTMHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayUHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu@uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHUE, IpPOILECC, CHCTEeMa, HAayuyHbId (DaKkT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHNe, HAOIIOEHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIC
yueOHble JeiicTBUs (TO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYJIATUBHBIC), 00eCICUNBAIOIINE
(dopmupoBaHue (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroluxcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXUCLUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLIMAJIbHON IIPAKTHKE.

MeranpeameTHble pe3yiabTaThl OCBOCHMS IPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHMBEPCAJIbLHBIMU YU4eOHBIMH MI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTYaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUIEHUS (aHanu3a,
CHHTE3a, CpaBHECHHA, KIACCU(PHUKAINH, OOOOIIEHUS), PAaCKPBIBATh CMBICT OHOJOTHYECKUX
HOHATHUH (BBIIENATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABJINBATh CBSI3U C APYTUMHU ITOHITUSAMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTD PE3yJIbTaThl AESITEILHOCTH C TIOCTABJICHHBIMU LEJISIMH;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl 0ObACHEHUs (AKTOB U SIBICHUN >KMBOU
IPUPOIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBO/IbI U 3aKJIFOUEHHS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabatbIBaTh IJIaH PELIECHUS MPOOIEMbI ¢ YIETOM aHaIN3a UMEIOIUXCSl MaTepUaIbHbIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHSI:

BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOIOB
pELIeHNs] TPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB ITO3HAHUS;



UCITOJIb30BaTh PA3JIUYHblE BUJBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYallUAX, B TOM YHUCIE TpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BAaTENbHOU IEATEIBHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUNoTe3y €€ pelleHMs, HaXOAWUTb AapryMEHThl [Uli JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMIH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh IIOJYYEHHBIE B XOJE€ pELICHHS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIHN OIBIT;

OCYILIECTBIIATh LEJICHAIIPABJICHHBIM MOUCK NEPEHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMeTh NEpEeHOCUTh 3HAHMWA B IIO3HABATENbHYI0 M  IPAKTHUYECKyl0  00JacTu
KHU3HENIEeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJEH, MNpPEJIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
npoOJIeMbl U 33Jauu, IOMyCKaloIUe aJbTepHATUBHBIE PELLICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
IPEeCTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOJAbI IpPU IOHCKE U O0TOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3IUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpamMmbl, TaOJIUIbI, PUCYHKHU U JIPYTrOe);

UCITOJIb30BaTh HAY4HbBIM S3bIK B KauyecTBE CpEACTBAa IMpH paboTe ¢ OHOIOrHYEecKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAaKU U CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJeTh HABbIKAMU PpACHO3HABaHUS M 3alIUThl WH(pOpMalUMU, HH(GOPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

OsJiaieHne YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKJaeMoil TeMbl (YMEHHE 337aBaTh BOIIPOCHI, BBHICKA3bIBAThH
CYXKICHHUsS] OTHOCUTEJIbHO BBIMOJHEHMs] Mpe/yiaraeMoi 3aJadyd, Y4YWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CUTYallui, YMETh CMAT4aTh KOH(QJIUKTHI U
BECTH MEPErOBOPHI;



BJIAJCTh PA3JIUYHBIMHU CIIOCOOAMU OOLIEHHsS] M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOH (opme
(GbopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3sBEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSA C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peLeHnH GMOIOrnYecKoi MpodsieMbl, 000CHOBBIBATh HEOOXOJUMOCTh IPUMEHEHHS I'PYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIH COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh M KOOPAMHUPOBATH
JEUCTBUS 1O €€ NOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBHUM, PAaclpenciATh pPOJId C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboTHhI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OsiaieHHe YHHBEPCAJIBLHBIMHU PeryJsiTHBHBIMU 1eiCTBUAMM:

1) camoopranu3amnms:

HCIIOJIb30BaTh OMOJIOTMYECKNUE 3HAHUS JJIs BBIABIEHUS NpoOJeM M HX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M IOCTYNKAaX MO OTHOUIEHUIO K KUBOW MPHUPOJIE, CBOEMY 3J0POBBI0 M 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PELIeHUs! MPoOIeMbl C YUETOM HMEIOIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX 00JaCTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3Y/IbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUISL OLIEHKU CUTYalluH, BBIOOpA BEPHOT'O PEILICHMS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.

HPEAMETHBLIE PE3YJIbTATHI

[IpeamerHbie pe3ynbraThl ocBoeHus: mporpaMMmbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy) HaydHble 3HAHUS, YMEHUS U
CrocoObl JEHCTBUII MO OCBOCHHUIO, HMHTEPHpPETAlMd U MPeoOpa3oBaHUI0 3HAHHM, BHJIbI
JESATEIIbHOCTH 1O IOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUN B Pa3IMUHBIX Y4eOHBIX
CUTyallMsX, a TakKe B pPEaTbHBIX JKU3HEHHBIX CHTYalMsIX, CBSA3aHHBIX ¢ Owomorueii. B
porpaMMe IpeaMeTHbIC Pe3yIbTaThl IPEICTABICHBI 10 TOAaM 00YUYEeHHUS.

[IpenMeTHble pe3ynbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUII O MECT€ W POJM OWOJIOTMM B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Oouonornu, PyHKIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa [T PEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJIEPKaHUE OMOJOTMYECKUX TEPMUHOB U MOHATUM: )KU3HB, KJIETKa,
opranu3M, MeTabomu3m (0OMEH BellecTB W MpeBpalleHHe JHEpPruH), TOMEeocTa3
(camoperynsinusi), yYpOBHEBas  OpraHu3alMs >KUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penpoaykuust), HacJI€CTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

YMEHHME H3JaraTh OHOJOTMYECKHE TEOpPUM (KJIETOYHAas, XpPOMOCOMHasi, MyTalllOHHas,
HEeHTpajdbHas JorMa MOJEKyIspHoi Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 1eHTpax MHOT000Opasus U MPOUCXOXKICHUsSI KyIbTYpHBIX pacTteHuit H. U.
BagsuioBa), onpeensaTb rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHME BJa/IeTh METOJAaMH HAayyHOrO IMO3HaHUS B OMOJIOTMU: HAOIIOJAEHHWE M ONHCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHMI, OpraHu3alus ¥ TpOBEAeHHE OHOJIOTHYEeCKOTrOo
DKCIIEPUMEHTA, BBIABM)KECHUE TUIIOTE3bI, BBISBICHHUE 3aBUCHUMOCTH MEXIAY HCCIECAYEMBIMU
BETMYMHAMU, OOBSICHEHHE TMOTYYEHHBIX PE3YJIbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOPHl ¥ 3aKOHOB, YMEHHE JI€JIaTh BBIBOBI HA OCHOBAaHUY IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJIEIATh CYLIECTBEHHBIE NMPU3HAKA BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIECTB U
MpEBpaLIeHHs] PHEPrUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOKEHUS, WHINBHUIYAIBHOTO PA3BUTHUS
opraHusma (OHTOIe€He3);

YMEHHE MPUMEHSThH MOJTYYCHHbIE 3HAHUS 7S 00BSICHEHUS OMOIOTHYECKUX MPOIECCOB U
SIBJICHHM, 1711 TPUHATHUS TPAKTUUECKUX PEIICHUI B TOBCEIHEBHOM KU3HU C 1IETBI0 00ECTIeYeHUS
0€30MacCHOCTH CBOEro 3JI0POBbS M 3J0POBBS OKPYKAIOIIUX JIIOJIEH, COOJIIO/IEHUs HOpM
IPaMOTHOTO TOBEJEHUsI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHHEe HEO0OXOIMMOCTH
WCIIONIb30BaHUsl JOCTHKCHUI COBPEMEHHON OMONOTMHM U OMOTEXHOJOTHH JJs palrOHAIBHOTO
MIPUPOJOTIOIB30BAHMS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HeTHYECKHe 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlUBaHKe, CIETUICHHOE HACTIEI0BaHNE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUIS IPECKa3aHusl HACJIEIOBAHUS [IPU3HAKOB Y OPraHU3MOB;



YMEHHE BBINOJIHATH JJAOOpAaTOpHbIE U MpaKTHUYeCKHe padoThl, cOON0OATh MpaBHiia MpHU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
CoJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAYYHBbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElICTBa
MaccoBOM MH(OpMaLNU, HAYYHO-TIONYJSPHbIE MaTEepHUalibl), ITUHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
OMOJIOTHYECKYI0O HMH(POPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, T'PaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpenmerHble pe3yabTaThl OCBOGHHS YydeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATH CO/IEPKAHUE OMOOTUYECKUX TEPMUHOB U MOHSITHIA: BUJI, TOMYJISIIHS,
reHo(OHA, SBONIONMS, [BWXKYIME CHIBI ((aKTOpbl) SBOJIONUH, MPUCTOCOOIECHHOCTH
OpPraHu3MOB, BHJI000pa30BaHME, OSKOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeYIIEHTHI, IENH MUTaH!s, YKOJOrHYecKas MupaMua, OuoreomneHos, onocgepa;

YMEHHE Wu3/araTb Ouonornueckue Teopuu (dBodrouuoHHas Teopuss Y. [lapsuna,
CUHTETHYECKas TeOpHs SBOJIIOLHH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposbiiieBoro cxonactsa K. M.
bapa, uepenoBaHus riaBHbIX HampasieHud u myted somonuu A. H. CesepuoBa, yueHus o
ounoctepe B. U. BepHaickoro), onpeaensTh TpaHUIBI UX TPAMEHHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BJaJIeTh METOAaMH HAay4yHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJACHHUE M OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMI, OpraHu3alus ¢ MpOBEAeHHE OHOJIOTHYEeCKOro
OKCIIEPUMEHTA, BBIABIKEHUE THUIIOTE3bl, BBISIBICHHE 3aBHCHUMOCTH MEXIY HWCCICAYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIIONYUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHA,
TEOPH U 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAaHMU MOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHUE BBIIENSATH CYIIECTBEHHBIE TPU3HAKH CTPOEHUS OMOJOTMUECKUX OOBEKTOB: BUJIOB,
MOMYJISIIIAHA, TMPOJYIEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTEOIEHO30B U OKOCHUCTEM,
OCOOEHHOCTH  NPOLECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (DaKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIECTB U MMOTOKA SHEPTHH B IKOCHCTEMAaX, aHTPOIOI'€HHBIX W3MEHEHUH
B JKOCHUCTEMaX CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHMOTCOXMMHUYECKHX IHUKIOB B
ouocdepe;

yYMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HaHUA Uil OOBSICHEHUs OMOJOTMYECKHX IPOLECCOB U
SIBJICHUH, ISl IPUHATHS MPAKTUYECKUX PEIICHUH B TOBCETHEBHON )KU3HHU C LEJIbI0 00ecTIeueHHsI
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIOJIEHUs HOpPM
TPaMOTHOTO TIOBENICHHSI B OKPYXAMOIIEH NPUPOMHON cpeae, MOHMMaHUe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ouonoruu JUIst panroHaIbLHOTO
PUPOIONIOIB30BAHNUS;

YMEHHUE pelIaTh JJIEMEHTapHbIe OMOJOTHYECKHE 3a/laud, COCTABIISATH CXEMBI IepeHoca
BEIIECTB U SHEPTUH B 3KocUcTeMax (IL[eMH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MpPAKTHUYECKue paboThl, COONIOAATh MpaBHia MpU
paboTe ¢ yueOHbBIM U 1a00paTOpPHBIM 000y IOBAHHUEM.



yYMEHHE KpPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH HMHPOPMAIHMIO OHOIOTHYECKOTO
COZICPKaHMsI, BKJIIOYAIOLIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HMCTOYHUKOB (CpEICTBA
MaccoBOM WH(OpMAIMK, HAYYHO-TIOMYJISIPHBIC MaTepHalbl), pPacCMaTpUBaTh IIIOOATBHBIC
9KOJIOTHYECKHE POOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOILCHUIO K HUIM COOCTBEHHYIO
HIO3HUIIHIO;

YMEHHUE CO3[aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
OuoNOrMYeckyr0o HMH(MOpPMALMIO0 M3 HECKOJIbKMX HWCTOYHHKOB, T'PaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
bu6nmoreka [IOK
. broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuzHenesreabHOCTb KJIETKH 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 8 15 bub6nmorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
8 Peseparioe Bpess 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 DBOJOIMOHHAS OUOIOT U 9 1 bubmorexa OK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6mmoteka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 bubnroreia LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
5) PesepBHoe Bpems 2 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 95

I[TPOTPAMME



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

10 KJIACC
Ne KoyuuyecTBo yacos Nara D1eKTPOHHBIE HUPPOBLIE
) Tema ypoka Bcer Konrpoabnbsie IIpakTuueckue o0pa3oBaTe/bHbIE
n/n U3y4YeHHus
0 padoThbI padoTbI pecypcbl
bu6mmoreka [IOK
1 buosnorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
MeToapl TO3HAHUSI )KUBOW MTPUPO/IBI.
, HIE)IaKTI/I‘leCKa}I pabora Ne 1 . s Bu6morexa LIOK
«Mcronp30BaHue pa3IHnYHBIX .
P https://m.eds00.ru/863e6122
METO/IOB IPU U3yUYEHUU
OMOJIOTHYECKAX 00OBEKTOBY
3 buonornueckne cuctemsl, MPOIECCHI 1 bu6mmoreka [IOK
U UX U3y4EeHUE https://m.eds00.ru/863e6564
4 XuMU4YeCcKui cocTaB KJIeTKH. Boga u 1 bu6mmoreka [IOK
MHUHEpaIbHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 b .C 3] 1
CITICH. T-0CTAB H CTPOCHHE DEKOB https://m.eds00.ru/863e6b72
®depMeHThI — OHOJIOTHYECKHE
6 | N1 e st | 1 05 BuGmorexa LIOK
B yi ' https://m.edso00.ru/863e6h72
AKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpe
aMUJIa3bl WA KaTanas3bl)»
bubmuoreka [JOK
7 v I 1
[VICBOARL. SIIRT https://m.eds00.ru/863e6870
8 Hykneunosbie kucnorsl. ATO 1 bubnmuorexa [JOK



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

https://m.eds00.ru/863e6d5c¢

I/ICTOpI/IH N MCTOABI U3YUYCHUIA

bu6mmoreka [IOK

o kietku. Knerounas teopus https://m.edso0.ru/863e6e88
10 KiteTka xak menocTHas xKuBas
cucremMa
CrtpoeHune 2yKapuOTHYECKON KIICTKH.
Jlaboparopnas pabota Ne 2
«M3yueHue cTpoeHus KIETOK bubmuorexa [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKkTepHii 110 MUKPOCKOITOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOTIpEIapaTax u ux
OTICaHUE»

12 OOMeH BeIIEeCTB UM META00IN3M bubmmorexa [IOK
https://m.edso0.ru/863e766¢
bu6mmoreka [IOK

13 botocrTes. XemocHres https://m.eds00.ru/863e7c98

14 DOHepreTndyeckuii oOMeH Bubmorexa IOK
https://m.edsoo.ru/863e7aae

JKuzHeHHbIN UK KIeTKU. [lenenue
KJIeTKU. MuTo3. JITaboparopHas
15 pabora Ne 3 «Ha6moz[€:HI/I: MHTO3a B 0.5 bubmorexa HOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIlIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax»
16 buocunTes Oenka. Peakimst bubmuoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
bu6mmorexa [IOK
o Tpancasuis — Guocites Geka https://m.eds00.ru/863e796e
18 Hexnerounsie GopMbl )KU3HU — bubnuorexa [IOK



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.edso0.ru/863e7540

bu6mmoreka [IOK

19 ®opmbl pa3MHOKEHHSI OPTaHIU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJIOBBIX
kJeToK. OII010TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 05 bubnnoreka [JOK
«M3yueHne CTPOCHHUS MOJOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»»
99 NunuBunyansHOE pa3BuTHe bu6mmoreka [JOK
OpraHu3MOB https://m.edso0.ru/863e8436
93 I'enernka — Hayka o bubnnorexa [HOK
HACJIEJICTBEHHOCTH U U3MEHUHUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACTIeI0BaHUS
24 HpI/I3HaKO]1:. MOHOFI/I6PIfHHO€ bubmorexa LIOK
https://m.eds00.ru/863e8878
CKpEIINBaHUE
UTHOPUIHOE CKpeLMBaHuE. 3aKOH
25 feBaBI/II:()ZI/If\[/IOFO HaiJIL:,HOBaHI/I}I bubmorexa HOK
https://m.edso0.ru/863e89a4
MPU3HAKOB
CuerieHHOE HaclleJ0BaHue
npusHakoB. JJabopatopHas pabora Ne
% 5 «M3yuyeHue pe3yabpTaToB 05 bubnmoreka [JOK

MOHOTHOPUAHOTO U TUTHOPUIHOTO
CKpEIIMBaHUA Y IP030(UIIBI HA
TOTOBBIX MUKpOIIpemapaTax»

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



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
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T'enetuka nona. Hacneqosanue

bubmuoreka [JOK

27 [IPHU3HAKOB, CLEIUIEHHBIX C IIOJIOM ! https://m.edso0.ru/863e8c60
N3menunuBocTh. HeHacnencTrBeHHas
M3MEHUYUBOCTh. JlabopaTopHas
o8 pabota Ne 6. zydenue 1 05 bubnmoreka [JOK
MO (PUKAIMOHHON N3MEHYHBOCTH, https://m.edso0.ru/863e8efe
MMOCTPOCHHUE BApUALIMOHHOTO Psaa U
BapHallMOHHOW KPUBON»
HacnencrBeHHass “3BMEHUYHUBOCTb.
29 Jlaboparopuas pabota Ne 7. «AHamu3 1 05 bubmmoreka [JOK
MyTalui y 1po30(uibl Ha FOTOBBIX https://m.edso0.ru/863e8efe
MHUKpOIIpernapaTax»
bu6mmoreka [IOK
30 Fetieritka eiosexa 1 https://m.eds00.ru/863e8d78
PesepBHrlil ypok. O600111eHHE 110
31 TeMe «HaciencTBeHHOCTD U 1
W3MEHYUBOCTh OPTaHU3MOBY
32 Cenekius Kak HayKa U MPOLECC 1 bubmorexa HOK
https://m.edso0.ru/863e9214
33 MeToabI U IOCTHKEHHS CEIIEKITHN 1 bu6mmoreka [IOK
pacTeHui U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus Kak orpacib 1 bubnuoreka [IOK
MIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThI padoTshI pecypchl
1 DBOJIIONHS U METOJIbI €€ U3yUCHUS 1 bubmorexa [JOK
https://m.edsoo0.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubmuorexa [JOK
00 3BOJIOLMU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mukpooromors 1 https://m.edso0.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 Hi60p§T0pHI;H pabora JI\;Q 1 1 0.5 bubmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 10
MOP(}OIOrHIecKOMYy KPUTEPHIO»
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(aKTOpBI) SBOITIOIMH https://m.edsoo.ru/863e9da4
6 EctectBennslit oT60p 1 ero Gpopmbl 1 bubmmorexa LIOK
https://m.edso0.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpraHU3Ma 1
€€ OTHOCUTEJILHOTO XapaKTepay
8 Hamnpasnenus n nytu 1 bubnnorexka [JOK

MaKpO3BOJIOIMH

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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HeoOpaTtumocTs 3BoOIONNN

Uctopus xxu3nu Ha 3emiie U

10 N
METO/bI €€ U3yUECHUs
1 ['unore3sl MPOUCXOXKACHUS KU3HU bu6mmoreka [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3eMIie 110 3pam bubmuorexa [IOK
12
U Mepuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
[IpaxTnueckas padora Ne 1 bubnnorexa [JOK
13 0.5
«M3yueHne HCKOMAaEeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi 1 KUBOTHBIX B
KOJUTCKIIUSX
CoBpeMeHHas cuctema bubnuorexa [JOK
14
OpPraHMYeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKa bubmuorexa [JOK
(aHTpOTIOTCHE3) https://m.edsoo.ru/863eac2c
16 JiBuoxymue cuibl (pakTopsl) bubnnoreka [JOK
aHTpPOTIOTreHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJioBeKa
18 Yenoseueckue pacsl ¥ IPUPOIHbIE bubnuoreka [IOK
aJanTalyy YeJoBeKa https://m.edso0.ru/863eaea2
PesepBubIil ypok. O600611eHIE 1O
19 TeMe «Bo3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bu6nmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
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(baxTopsl

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

AOGuoTtndeckue HakTophbI.
Jlaboparopuas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

bubmuorexa [JOK

22 PACTCHII 13 PASHBIX MECT 05 https://m.edso0.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusanue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa)

bu6mmoreka [IOK

23 bromitieckie GaxTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisitun. [Ipaktuueckas pabota

24 Ne 2 «IToncuér mioTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

o5 Coo0riecTBa OpraHu3MOB — bubnmnorexa [JOK
OuoLEeHO3 https://m.edso0.ru/863eb46a

26 DKOJOTUYECKHE CUCTEMBI bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

97 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuotexa [JOK
nupamuibl. CBOMCTBA SKOCHCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 [TpupoHbIE S5KOCUCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI

30 buocdepa — riobanpHas bubnnorexka [JOK
IKOCHCTEMA 3eMITH https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHHUS bubnuorexa [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

ouochepsr https://m.edso0.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
9KOJIOTHYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOTPAMME



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




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






