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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
NOIX0A0B K (opMupoBaHHIO cojepkaHus ydeOHoro mnpenmera «buonorus» cocraBuim:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ysnbTaToB OOyUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
O0MmMX HEeNSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oopaszoBanus B Poccuiickoit denepanun, a TaKKe MOJIOKESHUS O CIICIH(UKE OUOJIOTHH,
e 3HAaYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSM, ONIPEIECTICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI 10
Oounosioruu u €€ CTPyKTypa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue O 1EsIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAHUS M pa3BUTHs OOydalOmMXCS CpeacTBaMu ydeOHoro mpeamera «buonorusy,
ompenenser 005A3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
pa3zenaM W TeMaM, PEKOMEHIyeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKU 00pa3oBaTeILHOTO Ipollecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpamMMe mo OWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEILHOCTH/yI€OHBIX IEUCTBUI 00yJarONUXCsl 10
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaiM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4YeHUHU Ouosoruu, Omaromapss 4emy B HeW IpocMaTpuBaeTCs
HaIpaBJICHHOCTh HAa pPa3BUTHE 3HAHUM, CBSI3aHHBIX ¢ (HOPMHUPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoi cpeze. [loaromy Hapsay ¢ u3ydeHreM 00IIeO0nOIOTUYECKUX TEOPUH, a TaKKe 3HAHUN
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
MIPOLIECCOB B MPOrpaMMe MO OMOJIOTHH YIEJI€HO BHUMAHUE UCTIOJIb30BAHUIO MOJTYYEHHBIX 3HAHUI
B IIOBCEJHEBHOM >KM3HHM [UIsl PEUICHUS MPHUKIAJHBIX 33Ja4, B TOM 4YHUCIE: MPO(UIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKH 1I€7IECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIed MPUPOJHON cpene,
aHallM3a BJIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUM UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHre y OOYy4aroIIMUXCsl CHOCOOHOCTH aJanTHPOBATHCS K M3MEHEHUSM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosiornss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOE, €€ OTIIMUUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS UIA: TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro u OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIILIEHUS, [IGHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJIC U YETIOBEKY.

Bonpioe 3HaueHue OHWONOTHSI UMEET TaKkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJau cpelHero oouiero oOpa3oBaHus, conuann3anun odyqaromuxcs. M3yduenue



Onosornu 06ecneunBaeT yCaoBU A1 (OpMUPOBAHUS MHTEIUIEKTYaIbHBIX, KOMMYHUKALIMOHHBIX
U UHQOPMALMOHHBIX HABBIKOB, JCTETHYECKOM KYJIbTYpBl, CHOCOOCTBYET HHTETpaluU
OMOJIOTMYECKUX 3HAHUI C NPEACTABICHUSAMH M3 APYTUX Y4E€OHBIX HPEAMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazBanHble MOJ0XKEHUS O MpeAHA3HAYEHUH y4eOHOTO MpenMeTa
«buonorus» cocTaBuIM OCHOBY JUTS OTIPEACIICHUS TI0IX0/I0B K OTOOPY M CTPYKTYPHPOBAHHIO €TI0
COJIepKaHusl, IPEICTABIEHHOr0 B IPOrpaMMe 10 OMOJIOTHUH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOro MOJX0/a, B COOTBETCTBUM C KOTOPBIM 00Y4YarolUecs JOJKHBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW KU3HU U MPaKTHUECKoU aesrenbHocTH. Oco00oe MeCcTo B 3TOM cHUcTeMe 3HAHUUN
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JTMYHOCTH, CHOCOOCTBYIOIINX I'YMaHU3allMU OMOJIOrMYECKOro 00pa3oBaHusl.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KHUBOM MPUPOIBL, 0 €€ YPOBHEBOM OpraHu3alliy 1 3BOJIIOIMU. B COOTBETCTBHM C 3TUM B CTPYKTYpe
yueOHOTO TpenmeTa «buosorus» BblAeNEHBI CleAyIOIIHe coaepKaTelbHble uHuu: «buonorus
Kak Hayka. MeTo/ibl HaydyHOTO Mo3HaHusA», «KieTka kak Ouosiornyeckas cucreMay, «Opranusm
Kak Omosiornueckas cucrema», «Cucrema 1 MHOTOOOpa3ue OpraHudeckoro Mupa», « BOJIONUS
YKUBOU PUPOB», « IKOCUCTEMBI U TPUCYILINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u MNpHOOpPETEeHNEe YMEHHUH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JI€HCTBUM B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHME 00YUaIOIIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOIMUECKUX TEOPUsX, YUCHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, IpaBWiIaX, CIyXalluX OCHOBOM sl  (OpMHUPOBAHUS
IIPEJCTAaBICHUA O €CTECTBEHHO-HAy4YHOM KapTHHE MHpa, O METOJaX Hay4yHOro IO3HaHMI,
CTPOEHHUH, MHOIo0OpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHu3alui,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
uaed ¥ MOAX0J0B K U3YYEHMIO KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aINMY;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y oOydaromuXcs YMEHMH HJUIIOCTPUPOBATh 3HAYEHUE OHMOJIOTMYECKUX
3HaHUN B TNPAKTHUECKOW JEATENbHOCTH 4YeNOBEKa, Pa3BUTHM COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AMMOCTH OEpeXKHOT0 OTHOLIEHMS K Hel, COOII0AEHUS STUUECKHX HOPM IIPH NMPOBEICHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



NMpUMEHEHHE TMPUOOPETEHHBIX 3HAHWN W YMEHHMH B MOBCEJHEBHOM KHM3HH ISl OLIEHKU
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero obpasosanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 yac B Hezelno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJjiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MpHUPO bl (HAOIIOAEHHE, IKCIIEPUMEHT, OIIMCAHHUE, U3MEPEHHUE,
KJIaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon n ®@. Kpuxk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPraHU3aIUs.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus: Ouonoruu. OTIHune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CpoiictBa OmocucTeM ¥ HX pa3HOOOpasue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIH, KJIIETOYHbIM,  TKAHEBbIM,  OpPraHW3MEHHBIM,  MOMYJIALMOHHO-BUIOBOMH,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuubl 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHHUE KJIETKH.

XUMHUYECKUH COCTAB KIETKU. XUMUYECKHUE FEMEHThI: MAKPO3JIEMEHThI, MUKPO3JIEMEHTHI.
Bognia u MuHepanbHbI€ BellleCTBA.

@yHKIMU BOJbl M MHUHEPAIbHBIX BeEUIECTB B KieTke. llomnepkanue oCMOTHYECKOIO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIEpBHYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMUYECKUE
cBoiicTBa OenkoB. bronorudeckue GyHKIMU OEIKOB.

@®epMeHThl — Ouonoruyeckue kKaranu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbl. Ominuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpPOB.

VYraeBoJipl: MOHOCaxapupl (III0K03a, pubo3a u JIe30Kkcupubdo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeJIono3a). buomorndyeckue GyHKIUU
YTJIEBOJIOB.

Junuapl:  TpUrauuepunasl, ¢ochomunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiicTBa. buonornveckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OCIKOB U JIUIUIOB KaK
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenue u
byHKIMH.

[uronorus — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJEHCTBHS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Krnerka kak nenocrHas xuBas cucreMa. OOuLiue nNpu3Haky KJIETOK: 3aMKHYTasl HapyKHas
MemOpana, mosekynbl JJHK kak reneTrnueckuii armapar, cucTeMa CHHTe3a Oeka.

Tumbl  KIETOK: dyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OpnnomeMOpannbie opranoup! kietku: JIIC, anmapat 'onbmku, muzocomsl. [loryaBToHOMHBIE
OpraHoubl KIETKH: MUTOXOHJIPHUH, T1acTubl. [IporcxoxaeHne MUTOXOHIpU U riacTul. Busiel
mwiactug. HememOpaHHbIe OpraHOWIbl KIETKH: PUOOCOMBI, KJIETOYHBIM IEHTp, LEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue sapa: sijaepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHre XMUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «brocuHTes Oenka», «CTpoeHue Mosekyisl O6enkay, «CTpoeHue GpepmMeHTay,
«Hyxneunnossie kucinotbl. [JHK», «Ctpoenue monekynbl AT®Dy», «CTpoeHue 3yKapuoTHYECKOM
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHUE Apa KIETKNY, «YTJIEBOABD, «JIunuas.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpPENapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepUalIbHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JIaGopatopHas pabota Ne 1. «M3ydyeHue KaTaJUTHUECKON aKTUBHOCTH (hepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KMBOTHBIX M
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeHn BemiecTB, WM MeTa0ONM3M. ACCUMWIAIMS (MJIaCTHUECKUd OOMEH) u
JTUCCUMIIIALIUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPO(HBIN U rereporpodHsiid. Pons depMeHTOoB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢orocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpenabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKTepuu. 3HAYEHHWE XEMOCHHTE3a MJIsl KU3HU Ha
3emue.

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTambl dHepreTuyeckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTEIbHOE
dbochopummupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYecKoil MHpopmanuu B KieTke. ['eHeTnueckuil koa U ero cBoicTBa. TpaHCKpUIIUS —
matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHcasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Hexknerounsie hopmsbl xku3Hu — Bupycsl. Mcropus otkpsiTus Bupycos (. 1. BaHOBCKuIA).
Oco0OeHHOCTH CTpOEHMS W JKU3HEHHOrO LUKJIa BHpYycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX U 4Y€JOBEKa, BbI3bIBA€MbIE BUpycamMH. Bupyc ummynonedpumnura yenosexa (BUY) —
Bo3Oymutens CIIWa. OOparHas TpaHCKpUNIMs, peBepTra3a W HHTerpasza. llpodumakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuuer wu  cxembl: «Tunel  muranmsy, «Metabomuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIIMOHUpOBaHWe TeHa», «CuHre3 Oenka», «l'eHeTmueckuit kom», «Bupyce,
«baktepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIHWa, Oaxrepuodaray,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammiukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazMHokeHMe M HHAUBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounsrii muKm, WM >KU3HEHHBIM MK Kietku. MHATepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIl. JMIUIOWIHBIA M TarIOWIHBIA XPOMOCOMHBIE
Habopel. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

JHenenne knetku — Muto3. Craguu muto3a. [Iponeccel, mpoucxoasamiue Ha pa3HbIX CTaAUSIX
MHUTO3a. brHosIornueckuii CMbICa MUTO3a.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@DopMBI pa3MHOKEHHS OPraHU3MOB: 0ECIOJI0e 1 M0JI0BOe. Buabl 6ecnonoro pa3sMHOKEHHS:
JieNieHue HaJlBOe, MOYKOBAHHE OJIHO- U MHOTOKIIETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTHUBHOE
pa3MmHokeHue. VICKycCTBEHHOE KJIOHUPOBAHUE OPTraHU3MOB, €r0 3HAYEHHUE JJIs1 CEJICKILIHUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Craguun meio3za. IIpoueccel, mpoucxoisiiue Ha craausx menosa. IloBenenue
xpomocoM B Meio3e. KpoccuHrosep. bruosornyeckuii CMbIC U 3HaYEHHE MEH03a.

I'ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KIETOK y dUBOTHBIX. [10JIOBBIE XKene3bl:
CEeMEHHUKU M sSUYHUKH. OOpa3oBaHuE M pa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30uj,
AWLEKIeTKa) — chepMaToreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHMs SHIEKIETOK H
cnepMaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayanbHoe pa3Butue (OHTOTeHe3). OMOpHOHANBHOE pa3BUTHE (dPMOpHOTEHE3).
Otanbl SMOPHOHAIBHOTO Pa3BUTHUA Y IO3BOHOYHBIX JXKUBOTHBIX: JApOOJICHHE, TracTpyJsius,
opranorenes. IloctamOpuonansHOe pa3BuThe. THITBI TOCTAIMOPUOHAIBHOTO PAa3BUTHA: MPSIMOE,



HenpsiMoe (TMYMHOYHOE). BiwsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC
BBI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOI'O PaCTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL

JdemoHncTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOpEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «/leneHne KIeTku 0aKTepuii»,
«CtpoeHue TNOJIOBBIX KIETOK», «CTpoeHue xpomocombl», «Kietounslil nmukim», «Permkanus
JHK», «Muto3», «Menos», «IIpsmoe n HenpsMmoe pa3BUTHEY, «] aMETOTEHE3 y MIIEKOTTUTAKOIINX
1 4yesnoBekay, « OCHOBHBIE CTaIUd OHTOTECHE3ay.

O6opynoBaHue: MHKPOCKOT, MUKpompenapatbl «CrepMaTo30uabl MIICKOTHMTAIOIIETO,
«Sineknerka miekonuTaronero», «Kapuokmnes B kiieTkax KOpemika Jyka», MarHUTHast MOJIEIb-
anmuukanus «Jlenenne kinetkny, moaens JTHK, monens metada3Hoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

JlabopaTtopnast pabota Ne 3. «HaOmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyka Ha
TOTOBBIX MUKPOTIpEIIapaTax».

Jlabopatopnast pabora Ne 4. «/3ydeHue CTPOEHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernapaTax.

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TEeHETHMKH. PoJjib LUTOJIOTHMM U
SMOPHOJIOTUH B CTAHOBJICHUW I'€HETUKH. BKIIag poCCHICKUX 1 3apyOEIKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LUTOT€HETHYEeCKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATH. ['eHeTHueckass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MNPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonoruOpuaHOE CKpeImnBaHue. 3aKOH eIMHO-00pa3us ruOpHuI0B MepBOTo MmokosaeHus. [1paBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHE. 3aKOH  HE3aBUCMMOTO  HACJIENOBaHHUS  MPU3HAKOB.
[{uToreHeTnvyeckre OCHOBBI JUTHMOPHIHOTO CKpEIIMBAHMS. AHAIM3UPYIOIIEe CKpelUBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. PaGora T. Moprana mno cuenjieHHOMY
HacjeA0BaHuIo reHoB. HapyllieHue clenienys TeHOB B pe3ybTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10J1a. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele M TreTeporaMeTHble OpraHu3Mmbl. HaciiemoBaHue INpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3menunBoCTh. BUibl N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacaeACcTBeHHas. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTH. XapaKTePUCTHKA MOAU(DUKAIMOHHOW HW3MEHYUBOCTH.
Bapuannonssiii pan u BapuanmonHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakiuu. CBolicTBa MOIU(DUKAIIMOHHONW W3MEHYUBOCTH.

HacnenctBenHasi, wiM reHOTUNHYECKAsl, U3MEHUYUBOCTh. KoOMOMHATHBHAS W3MEHYHBOCTb.
Meiio3 u MONOBOM TpoIecC — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalMOHHas
M3MEeHUMBOCTh. Kiaccudukanuss myranuii: TeHHbIE, XpOMOCOMHBIE, T€HOMHbIE. YacToTa u
MIPUYMHBI MyTaluii. MyTtareHsbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHOMN
n3MenunBocty H. Y. BaBuiosa.



BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka uenoBeka. Kapuortun uenoBexka. OCHOBHBIE METOAbl T€HETUKU YEJIOBEKA!
TCHEAJIOTUYECKUH, OJIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKHUN, MOJCKYISPHO-
reHerTnyeckuii. COBpEMEHHOE OIPENEICHUE TIE€HOTUIIA: II0JHOI€HOMHOE CEKBEHHPOBAHMUE,
TCHOTUITUPOBaHUE, B TOM umncie ¢ momoripio [IIP-anamm3a. HacnencrBenusie 3a0o0JieBaHUS
YyelloBEeKa: TIeHHble 0oJyie3HH, OO0JIE3HM C  HACJIEJCTBEHHOW  IPeApacrnoiOKEHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaThBHble MyTaluu. CTBOJIOBBIE KIIETKU.
[Ipunnumner 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS TE€HETUYECKUX
Oose3nell. MennKo-TeHeTUYeCKOe KOHCYIBTHPOBAaHUE. 3HAUYEHHUE MEIUIIMHCKON TEHETHKH B
[IPEIOTBPALLEHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemoncTpaumnu:

[Hoptpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipr u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 LUTOTEHETHYECKask OCHOBAY,
«3aKOH pacHIeIIeHUss M €ero IUTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThl TaMeTy,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckne OCHOBBI JAUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3aumonelicTBuE aluIeIbHBIX T€HOBY, «[ €eHeTHYeCKne KapThl paCTEHH, d)KUBOTHBIX U
yenoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CUEIUIEHHOTO C MOJIOM,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBoCcTHY, «MoaudukamuoHHas
M3MEHUYUBOCTH», «HacnenoBanmue pesyc-gaktopa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-anmiukauuu «MoHoruOpugHoe ckpemmuBanue», «HemnomaHoe
IOMHUHUpOBaHHe», «uruOpunnoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIJILEB U OKPACKH Teja), repdbapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopaTtopnas pabota Ne 6. «3yueHre Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsAa U BApUALIMOHHOW KPUBOM».

JlaGopatopnas pabora No 7. «AHanu3 wMyTanmid y JApo30miIbI Ha TOTOBBIX
MHKpOIIpernaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U mpolecc. 3apoKICHHUE CEeIeKUUH U AoMecTukanus. Yuenue H. WM.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOJbl CeleKIMU. MacCoBbIif U WHANBUAYAIbHBIN OTOOpHI B CENEKLIUU
pacTtenuii u xKUBOTHBIX. OIIeHKa dKcTephepa. bIN3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIMHT.
Uucras nmuaus. CkpenuBaHue YucThixX TuHUM. ['ereposuc, unm rubpuanas cuna. HepoacrsenHoe

ckpemBaHue — ayrOpuauur. OtganéHHas rubpuamzanus v e€ ycnexu. VcKyccTBEeHHBIN
MYTareHe3 W IOJy4EHHE MOJUIUIONAOB. JIOCTHIKEHHS CEeNEeKIUM PpacTEeHUM, »XUBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTalbl CO3/aHUus
pexomOunantHot JIHK u Tpancrenneix opranuszmoB. Knetounas wumxenepus. Kierounsle
KYJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKeHUE pacTeHuil. KiloHnpoBaHue BbICOKOTIPOLYKTUBHBIX



CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHME M OSTHYecKue mpodnembl. I'MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIC OPraHU3MBI.

JleMoHCTpauuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kaprieuenko, M. @. MIBaHOB.

Tabmuupr u cxembl: kapta «LIeHTpBI NMPOUCXOXKICHHS W MHOT000pasusi KYJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWBanoBay, «llomumiongusy, «OOBEKTHI
onoTexHonoruny», «Kierounsle KylbTypsl U KIOHHpOBaHHE», «KOHCTpyHpOBaHHE W TEPEHOC
I€HOB, XpPOMOCOM.

ObopynoBaHue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (OPM H KyJIbTYPHBIX COpPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOJBI U JIOCTHXKEHUS CENEeKLUUU pPAacTeHHM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBo/1IOLIUOHHAS OMOJIOTHA.

[Ipennochlnky BOSHUKHOBEHHUS HBOTIOLIMOHHON TEOPUHU. DBOIOIIMOHHAS TEOPHUS U €€ MECTO
B Onosioruu. BiusiHre 9BOIOIIMOHHON TEOPUH HAa Pa3BUTHE OMOJIOTUH U JPYTHX HAYK.

CBuzerenbcTBa 3BOONMH. [TaneoHTonOrNYeCKne: MOCaEA0BATENBHOCTD NOSIBICHUS BUI0B
B IaJICOHTOJIOTUYECKOM JeTonucu, nepexoanbie ¢opmbl. bruoreorpaduueckue: cXoacTBo u
pasznuuue dhayH u GIop MAaTEPUKOB U OCTPOBOB.

DOMOpHOJIOrMYecKHe: CXOJCTBA U Ppaziuuusg 3MOPHUOHOB PAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AaHAJOTWYHbIE, PYIMMEHTApPHBIE OpraHsl,
aTaBU3Mbl. MOJEKYyIIPHO-OMOXUMHYECKHUE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MYTEeH Y BCEX OPraHU3MOB.

OpomonoHHass Teopust Y. JlapBuna. Ilpennochliku BO3HHMKHOBEHMS JIapBUHHU3MA.
JIBukyiire Cuibl SBOJMIONMH  BUAOB 10 JlapBuHy (KM30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUUYEHHOCTH PECYpPCOB, HEONpeneséHHas W3MEHYMBOCTh, OOpb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBosonnu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBomtouusd. [lonmynsiuus kak eIMHULA BUAA U S3BOTIOLUH.

JIBuxymue cuiibl ((akTopbl) 3BOJIOLUMK BHJIOB B MHpupoje. MyTalMoHHBIN Mpolecc U
KOMOMHATHBHAs U3MEHYUBOCTD. [lomymsiimoHHble BOJIHBI U Apeiid reHoB. M3omsus u Murpanusi.

EctectBennsiii oTOop — HampaBisionuii ¢axtop sBoitonud. DPOpMBI €CTECTBEHHOIO
otOopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTar dBoroun. [Iprumepsl mpucnocoOneHuit
y opranuzmoB. ApomMop(h0o3bl ¥ UIMO0-aJaNTallUH.

Bun u BupooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaHUS:
reorpaduueckoe, SKOJIOTHUECKOE.

MaxkposBomtorus. DopMbl 3BOTIONUK: (GUIeTUYECKas, TUBEPTeHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMoCTh SBOIOIHH.

[IpoucxoxaeHue  OT  HECHEUMAIM3UPOBAHHBIX  MPEJIKOB. [Iporpeccupyromas
cnenuanu3anus. AJanTUBHAs paudalus.



JdemoHncTpaumuu:

[optpersl: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBep1ios.

TaGnuiet u cxembl: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha 3eMiIe», «3apOIbIIIN MO3BOHOYHBIX
XKHUBOTHBIX», «ApxeonTepukc», «@opMbl O0pbOBI 3a CyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODPY,
«MHoroob6pa3ue COpToB pacTeHHit», «MHOrooOpazue MOpoJ KHUBOTHBIX», «llomymsum,
«MyTanoHHasi U3MEHUUBOCTEY», «ApoMopdo3er», «Manoanantanuny, «O0mas aereHepanus,
«/IBmxymiue cuibl 3Bosonuny, «Kapra-cxema mapuipyra nyremectsust Y. lapsuna», «bopbba
3a CYILIECTBOBAHUEY, «IIpucnoco6ieHHOCTD OpPraHU3MOBY, «['eorpaduueckoe
BHJI000pa30BaHue», « IKOJIOTUIECKOE BHI000PA30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMHU OKPAaCKH, Ha0Op IUIOA0B U
ceMsiH, KoJuteKuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOIEHUM Y JKUBOTHBIX», MOJENb «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHAas MoJieNb «CTpOeHKE TOJIOBHOTO MO3ra IIO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoJuleKIus «@POpMbI COXPaHHOCTH HCKOIAaeMbIX
KUBOTHBIX U pacTeHHil», Moaens anmmkanus «llepekpéct XxpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkum», MukpornpenapaT «/lposzoduna» (HOpMma,
MyTaluu GOpMbI KPbUIHEB U OKPACKH Tela).

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POJIOTHIESCKOMY KPUTEPHIO.

Jlabopatopnass pabota Ne 2. «OmnmcaHwe TPHUCTIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble TIPEACTABICHUS O 3apOXKIACHUU KW3HU. HaydHble rHNoTe3bl BOSHUKHOBEHUS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHYECKas IBONIONUA. AOWOTCHHBIH CHHTE3
OpPraHWYECKUX BEUIECTB U3 HEOPraHUUECKNX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON
sBosonnn. HadaneHbIe 3Tamnsl Ounosiorudeckoit apomonuu. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHMKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M UX 3BOJIOLUS.
@opMHpPOBaHKE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emiie Mo 3paM u nepuogam. Katapxei. Apxeickast 1 mpoTepo3oicKas
apsl. [1aneo3oiickas spa u e€ nepuoibl: KeMOPUHCKUI, OpJIOBUKCKUH, CUITYPHICKUN, IEBOHCKHH,
KaMEHHOYTOJIbHBIH, IEPMCKUH.

Me3so3oiickas 3pa U €€ Meproibl: TPUACOBBIN, IOPCKUA, MEJIIOBOM.

KaitHo3o1ickas 3pa u e€ nepuopl: MajJeoreHOBbIM, HEOT€HOBBIM, AHTPOTIOT€HOBBI.

XapakTepucTuKa KiuMaTa M eoJIOTMYECKHX MpoueccoB. OCHOBHBIE 3Tambl 3BOJIOLUU
PaCTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUi 1 KUBOTHBIX. [losiBIeHNE, paclBeT
Y BBIMHUPAHUE TPYI )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak OTpa)keHue 3BOIMOUMU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIbl OPraHU3MOB.

OBomronuMs  4elnoBeKka. AHTpPONOJOrMs Kak Hayka. Pa3BuTue mpencTaBiIeHMM O
IIPOUCXOXKICHUN YeJIoBeKa. MeToibl n3ydeHus anTponorene3a. CxoAcTBa U pa3jinyusl YeI0BeKa
1 KUBOTHBIX. CHCTEMATHYECKOE MOJI0KEHUE YETOBEKA.

JBwxyme cuibel  (pakTopbl) aHTpomnoreHesa. HacnencTBeHHass HW3MEHYMBOCTh U
ecTecTBeHHbIN 0TO0p. OOIecTBeHHbIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUN TPY/a, MBIIIICHHUE,
peub.

OcHOBHBIE CTagUM M BETBU DBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, UYEIOBEK YMEIbI,
UYenosek mnpsamoxondmui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbil. Haxonxu



HCKOIAeMBIX OCTaTKOB, BpEMs CYIIECTBOBAHHS, O00JACTh PACIPOCTPAHCHHS, OOBEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

Uenoseueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpas3uiickas), HErpo-
aBcTpajioniHas  (dKBaTopuajbHasi), MOHTOJOUJHAs  (a3uMaTCKO-aMepUKaHCKas).  YepTsl
MIPUCTIOCOOICHHOCTH MIPEICTABUTENICH YeTIOBEUSCKUX Pac K YCIIOBUSM CYIIECTBOBaHUS. EMUHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuier u cxeMbl: «Bo3HukHOBeHHEe COJTHEUHON CUCTeMBI», «Pa3BUTHE OpraHmyYeCcKOro
mupa», «PacturenbHas KieTka», <«KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpemMeHHasl CHCTeMa OpraHUYecKOTo Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJI0K
MPEIKOB COBPEMEHHOIO 4YeNIoBeKa», «/IpeBHeilmne moan», «/peBHue mogm», «llepBbie
COBpPEMEHHBIE JIIOIN», «UelIoBeuecKre pach».

Ob6GopynoBanue: wmymspku — «lIpoucxoknenue dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MATEKaHTPOIa, HeaHAepTaablla, KPOMAaHBOHIIA), CIICTIKH WJIH W300paKCHHUS KaMEHHBIX OPYIHil
MEePBOOBITHOTO YeJIOBEeKa (KaMHHU-YOTIEPHI, pyomsia, ckpebiia), TeOXpOHOJIOTHYECKass Ta0iuIla,
KoJuIeKIust «@OpMBI COXPAaHHOCTH HCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NPaKTH4YeCKHE PadOThI:

[Ipaktrueckas padota Ne 1. «/M3ydeHne UCKOMaeMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJUICKIIHASIX).

DKCKypcHsi «DBOJIIOIMS OPraHMYECKOro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpY:Ka0LIasi cpeaa.

DOKOJOTHUST KaK Hayka. 3aJadyd W pa3feibl dSKOJOTMU. MeEToasl 3KOJIOTHYECKUX
UCCle0BaHU. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO UEIOBEKa.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonoruueckue ¢akropsl. Kiaccuduxamnus skonornueckux (akTopoB: aOMOTHUYECKUE,
OuoTuyeckue U aHTpornoreHHsle. JlelicTBrue 3xoyIornyecknx GakTopoB Ha OPraHU3MBI.

AbGuotuueckue  (axkTOphpl:  CBET, TEMIIEpaTrypa, BIAXHOCTb.  DOTONEPHOIU3M.
[IpucnocobaeHust OpraHu3MoB K JecTBHIO abnoTueckux pakTopoB. buonoruueckre puTMbl.

buotnueckne daktopbl. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHLHS,
XMUIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapasutusm, koomepaius, MyTyalu3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpaiu3M. 3HaueHHEe OUOTHUYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTHKU momynsauud. (OCHOBHBIE TMOKAa3aTeNH MOMYJISLIUU:
YHCIIEHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdeMoncTpanum:

Ioptpetsi: A. I'ymbonsar, K. ®@. Pynbe, 3. I'ekkens.

Tabnuiet u cxembl: kaprta «l[Ipupoansie 3086 3emiu», «Cpeapl 00UTaHUS OPTraHU3MOBY,
«Doronepuoauzmy, «llonmymsauum», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTH MOMYJSALUU
nHpy3opun-Tydenpkny, «llumessie enm».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JIaboparopuas padora Ne 3. «Mopdonorudeckne 0coOOEHHOCTH PACTCHHIA U3 PA3HBIX MECT
oOuTaHu».

JIaGopatopHnast pabota Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaktuyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISIMNA Pa3HbIX BUIOB PACTCHHI».

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OwomneHo3.  CTpykrypbl  OHOLIeHO3a:  BHJIOBa,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bunsr-noMmuaanTel. CBsi3u B OHOIIEHO3E.

DKkonorndeckue cuctembl (dkocuctemsl). [loHsTne 00 dKOcHMCTeME W OHOTEOIICHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLEHTBI, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopoT BemecTB W TNOTOK SHEPTHHM B 3KOocHcTeMe. Tpoduueckue (THIIEBBIC) yPOBHU
skocuctembl. [lumeBbie menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJIOTUYECKHE NHUpaMUIbl: NPOAYKIUH, YUCIEHHOCTH, OuoMaccel. CBolicTBa
HKOCHUCTEM: YCTOHYMNBOCTD, CAMOPETYIIsius, pazBuTre. CyKieccus.

[Ipupoansie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. ODKOCHCTEMa XBOWHOTO WIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE YKOCHUCTEMBIL. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. buonormueckoe u
XO31CTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak (akTop ycTroHumBOCTH 3KOCHCTeM. CoxpaHeHHE OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. 1. Bepuaackoro o 6uocdepe. I'panuiibl, coctas u cTpykTypa 6uocdepsi. XKusoe
BemecTBO U ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak TJI00aJIbHONH 3KOCHCTEMBI.
JlunaMuueckoe paBHOBeCHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB W OHOTCOXMMHUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepoja, aszoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6uochepe 3emin. AHTpONOTeHHbIE U3MeHEeHUs B Onocdepe. [ modanpHbIe
9KOJIOTUUYECKHE MPOOIEMBI.

CocyiecTBoBaHUE MPUPOBI U yestoBeuecTBa. CoxpaHeHue OHopa3HO00pa3us Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBa pallMOHAIBHOTO YIPABICHUS MPUPOJHBIMHU pecypcaMM U UX
ucnojb3oBaHue. JlocTwkeHus 6MOJI0rMU U OXpaHa IPUPOIbI.

JdemoncTpaumnu:

[Toptpetsr: A. k. Tencau, B. H. Cykaués, B. U. Bepnaackuii.

TabGmuuel u cxemsl: «Ilumebie nenn», «buoneHo3: coctaB U CTpykrypay, «lIpupoansie
coobuiectBa», «llemn mnuranus», «OKojoruueckas mnupamuaa», «buocdepa u yenosex»,
«KOocUCTEMa IUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA XBOWHOTO Jieca», «buoreHos Bogoémay,
«ArpoueHo3», «lIpumepHble aHTpPONOreHHblE BO3AEHCTBUS Ha HpuUpody», «Baxkueimune
MCTOYHUKM 3arpsi3HEHUs BO3[yXa U I'PYHTOBBIX BOJ», «llouBa — BakHeiIas cocTaBisiOLIast
ouocheprl», «Paktopsl jgerpagauuu  nousy», «llapHuxoBblil  3pdexT», «DaKTOPHI
PalMoaKTUBHOTO 3arpsi3HeHus 6nocdepsl», «O0mas cTpykrypa ouochepsl», «PacrnpoctpaneHue
KHU3HU B OHocdepe», «O30HOBBIN 3KkpaH Onochepsl», «KpyroBopoT yriepoga B Guocdepey,
«KpyroBopoT a3oTta B IpHpOJIE.

Ob6opynoBaHue: MOJeTb-anmInKanus « TunuuHbie 6MO1EeHO03bI», repbapuii «PacTuTenbHbIe
cooOuiecTBa», KoJulekuuu «buorneHos», «BpenuTenn BaKHEMIINX CEIbCKOXO3IHCTBEHHBIX
KyJIbTyp», TepOapuu W KOJUIEKIMH pacTeHUl U JKUBOTHBIX, NPHHAICKALINE K pPasHbIM
HKOJIOTHYECKUM Tpymiam oaHoro Buaa, Kpacuas kuura Poccuiickoit denepariu, n3o00paxeHus
OXpaHSEMbIX BUJIOB PACTEHHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBaroTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00yJaromuMucs MPOrpaMM CpeHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUS mpeamera «bHOJIOrus» BBIIEIEHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAaHWE OOYyJYarOIMMHUCS  POCCHHCKOW  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
HaaIu4yue MOTHBAIlUHU K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00OYUaIoIINXCs PyKOBOACTBOBATHCS B CBOEH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIIOBBIMH YCTAHOBKaAMM, NPHUCYIIMMHU CHCTEMCE OMOJIOTMYECKOTrO
o0pa3oBaHus, HAJTMYUE KOJOTHYECKOTO NMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIEJTH U CTPOUTH
JKN3HCHHBIC ITJIaHBI.

JImaHOCTHEIE pE3YIbTAaThl OCBOCHHA IMPEAMCETA «bnonornsay JOCTUTI'aKOTCSA B C€IHUHCTBEC
y‘-Ie6HOI\/II M BOCHHTATEIbHOMN ACATCIIBHOCTU B COOTBETCTBUHU C TPAAWULIMOHHBIMH pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, MMPHUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IMOBEAEHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTHS, PA3BUTHS BHYTPEHHEW MO3UIMHU JIMYHOCTH, MATPUOTU3MA,
YBaXEHHsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOIO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHS K  KyJAbTypHOMY  HACIE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYKaIOIIEH cpee.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenmMera «buonaorus» MOMKHBI OTpaKkaTh
TFOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOXKIeHUI, COOTBETCTBYIOIIMX TPAJAULHUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENLHOCTU B IPOIIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh  TPAKIAHCKON MO3UIMU  OOydYaromierocss Kak akTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATEILHOCTH MPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U M03HABATEIbHbIX 33Jay, BHIIOJHEHUH OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNIATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHUE  Y4YUTHIBaTh B  CBOUX JIGHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIO/IEH C Pa3HbIMH YOSKICHUSMHU, KYIbTYPHBIMU IIEHHOCTSMU U COLUAJIbHBIM
MIOJIOKEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
MO3HABATEJBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYKIEHUH CITOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; PoauHONM, ropaoctu 3a CBOM Kpal, CBOXO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACIICTUIO U MMaMSITHUKAM IIPUPOIbI, TOCTIKEHHUSIM
Poccun B Hayke, UCKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYIIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAaHMs 3HAYEHUs] OWOJIOTMM B TIO3HAHWM 3aKOHOB TMPHUPOJBI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAITUIO M PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEISIM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEH CEMEHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0oB Poccuu;

4) 3cTeTM4YeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIICHHE MPOSBIAThH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peau3alus 3J0pOBOro U 6e30macHoro odpasa >KU3HU (30pOBOE MUTAHUE,
coOroieHre TUTHEHUYECKUX MPaBWJI U HOPM, cOalaHCHPOBAHHBIN PEKUM 3aHSATHI U OTHAbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUIEKTUBHOTO OE€30TacHOI0
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIKUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS aIKOTOJIs,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTUBHOM JIEATEIBHOCTH TEXHOJIOTMUECKON M COLMAIbHOM HANPAaBIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIONHATh TAKYIO JESTEbHOCTH;

HWHTEpEC K pa3jMyHbIM cdepaM MpoQecCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOpP Oymyiiel mpodeccrun 1 peaar30BbIBaTh COOCTBEHHBIC KIU3HEHHBIC TIIaHBI;



TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BaHHUIO HAa MPOTSHKEHUHM BCEi
KU3HH;

7) 3K0JIOrHYecKOro BOCIIUTAHMSA:

HKOJIOTUYECKHU I1IeJIecCO00pa3HOe OTHOIIEHUE K MPUPOJE KaKk UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHU;

MOBBIIICHUE YPOBHS AKOJOTMYECKOW KYNBTYpBI: NMPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
MOCTYIIKOB M OIIEHKH WX BO3MOKHBIX ITOCIIEACTBUI IS OKPYXKAIOIIEH Cpebl;

0CO3HaHHE TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe TPHU U3YYCHUN OMOJIOTHUW 3HAHUS U YMEHHS
IpHU PEUICHUU TMPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIOTIONB30BaHUEM (COOMIOACHNE
MpaBHUJI TOBENEHUS] B TPUPOJIC, HANPABICHHBIX HAa COXPaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTHBHOE HEMpUsATHE JIEHCTBHIA, MPHUHOCIIINX BPEN OKpPYKAIOMIEW NPUPOJHON cpene,
YMEHHE TPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTUYECKAE MOCIEICTBHS MPEATPHHAMACMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HAJIMYHE PA3BUTOTO HKOJOTUYECKOTO MBINUICHHUS, SKOJOTUYECKON KYIbTYpHI, OIBITA
NEATENbHOCTH OKOJIOTUYECKOH  HANpaBJIIEHHOCTH, YMEHHS pPYKOBOJICTBOBAaThCS HWMH B
MO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBHOW TPAKTHKE, TOTOBHOCTH K YyYacTHIO B
MPAKTUIECKOHN JEATEIIEHOCTH SKOJIOTHYECKON HAIPABICHHOCTH,

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JIFOJIbMU U TIO3HAHUS MUPA;

MMOHMMaHKEe crenupuKkn OUOJIOTHM KaK HAyKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
paIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBICHUsI 00 OKpYXKaIoLeM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U PEeIIeHUH IPoOieM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCIeUeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOieMbl pa3BUTHSL YETIOBEUYECTBA, MOKMCKA MyTe BBIXOJIAa U3 TII00ATbHBIX
9KOJIOTHYECKUX MPoOsieM U o0ecrieueHus nepexoia K yCTOHdYMBOMY Pa3BUTHUIO, PAIIUOHATHLHOMY
WCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYECHUH OMOJOTMYECKUX 3HAHUU B LIEJISIX MOBBIIICHUS OOIIeiH
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IOJIydaeMble 3HAaHUS JUIl aHajdu3a U OOBSICHEHUS SBICHUN
OKpYXKAIoIlEro MHpa M HPOMCXO/SIIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKIIIOYEHUST HAa OCHOBE HAyYHbIX (PAaKTOB W MMEIOLIMXCS JAaHHBIX C IEJbI0 TOJY4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OMOJIOTMYECKUE 3HAHUS JJIsl pelleHUs
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIIUX;

OCO3HAHME IIEHHOCTU HAayYHOU JeSTeNbHOCTH, TOTOBHOCTh OCYIIECTBJISATH NPOEKTHYIO U
HCCIIEI0BATENILCKYIO eI TeIbHOCTh MHANBUIYaIbHO U B IPYIIIIE;



TOTOBHOCTb M CIIOCOOHOCTh K HENPEphIBHOMY OOpa30BaHUIO U €aMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBHH C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHble pe3ylbTaThl OCBOCHHUSI ydeOHOro mpenmera «buosorus» BKIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHS]  OOyYArOIIUXCA  MEKIUCIHUIIHHAPHEIE
(Mex)npeaMeTHbIe) 00IeHAYYHBIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crenu(uKy METOI0B TIO3HAHMUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIICHHE, IPOIECC, CUCTeMa, HAy4HBIA (AKT, MPHUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCCIIeIOBaHNe, HAONIONEHNE, W3MEpEHUe, SKCIEPUMEHT U JIPYTruX), YHHBEpCalbHBIC
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIEUnBAOIINE
dbopmupoBanre (HyHKIIMOHATLHON TPAMOTHOCTH W COLMAIBHON KOMIIETEHIIMU OO0y4arouuxcs,
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTITTHAPHBIE,
MHUPOBO33pPEHUYECCKHE 3HAHWsS W YHHBEpCAJbHBIC y4eOHBbIC JEHCTBHS B TO3HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertamnpeaqMeTHbIE pe3yJbTaThl OCBOSHHS IPOTPaMMBI CpeIHEero oO0mero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OgJiajieHne YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEIbHBIMHU JICHCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITENIBHO (POpMYNIUpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIO0JIb30BaTh IPU OCBOECHUH 3HAHUM PUEMBI JIOTHYECKOTO MBILIUICHUS (aHAIN3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0OOOIIEHHUS), PACKPBIBATH CMBICT OHOJOTUYECKUX TOHSATUI
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATH CBSA3U C IPYTUMU MOHSATHUSMU);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHTD Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU 1IENISIMU;

HCIOJIb30BAaTh OHMOJIOTHMYECKUE MOHATHS JUIsi OObscHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIYKTUBHbBIEC, JIeTyKTUBHBIE, 10 AaHAJIOT'HH ), BHISIBIISITh
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTPUBAEMBIX SBJICHUAX, (OPMYIUPOBATH BBHIBOJBI U
3aKIIIOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBbIX OMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX UCTOYHUKAX;

paspabaThIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PAabOTy B YCIOBUSX pEaATbHOTO, BHUPTYaIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspenieHus npooieM, CoCOOHOCTBI0O U TOTOBHOCTBIO K CaMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
HWHTEPIIPETAINH, TPEOOPA30BAHUI0 M MPUMEHEHUIO B YUCOHBIX CHUTYAIMSIX, B TOM YHCIE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HECHHBIX CUTYaI[HsIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTE3Y €€ pelieHus, HaXOIUTh apTYMEHTHI JIJIS JIOKAa3aTelIbCTBA CBOUX YTBEPXKIACHUIMA, 33]]aBaTh
MapaMeTpsl U KPUTSPUU PEIICHUS;

aHAJIM3UPOBATH IMOJTYYCHHBIC B XOJIE PEIICHHSI 33JITa9H PE3YJIbTaThl, KPUTHYECKH OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI ¥ 3a]1a9H, IOTTYCKAIOIINE alTbTePHATUBHBIC PEIICHHS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VHTepHETE), aHAIM3UPOBaTh WH(POPMAILMIO PA3NIUYHBIX BUAOB U (hopm
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

npHOOpETaTh OMBIT KCIOJBL30BAHHUS WHPOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TAOIHIIbI, PUCYHKH U IPYTO€);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKUE CPEIICTBA HATJISHOCTH,

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMHA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAIIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OONIECHHS, MOHUMATh 3HAYEHUE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOM (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHMMAaTh U UCIOJIb30BaTh MPEUMYILECTBA KOMAH/IHON W MHIUBUAYAJIbHON pabOThl MpH
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOW JESTENIbHOCTH, OpPraHM30BbIBATh U KOOPAWHHUPOBATH
JNENCTBHS IO €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUMN, pacpeaeaTh POJIA C YIETOM MHEHUN
Y4aCTHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYeCTBO CBOErO BKJIaJa M KaXKJ0TO Y4aCTHHKA KOMaH[bl B OOIIUN pe3ylnbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IPOSIBJISTH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUH LIEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILLIECTBIISATh MO3HABATENbHYIO JEATENBbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh ¥ (OPMYJIUPOBAThH COOCTBEHHBbIE 33Ja4d B 0Opa30BATENbHOM JESATEIBHOCTH MU
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEIBHBIX MPOIECCOB, UX PE3YIBTATOB M OCHOBAHUI, HCIOIB30BATh MPUEMBI Pe(ICKCHH
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATh ce0sl, IOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHMs nporpaMmMbl COO mno 6uosoruu Ha 6a30BOM YpOBHE
BKITIOYAOT CIeIU(HUUecKre Uit y4eOHoro npenmera «buonorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEpPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JEATETBHOCTH TI0 TOJyYCHUI0 HOBOTO 3HAHUS M NMPHMEHEHHWIO 3HAHWH B Pa3IMYHBIX Y4eOHBIX
CUTYaIlUsX, @ TAKXKE B PEATbHBIX )KU3HEHHBIX CHTYaIUsX, CBSI3aHHBIX ¢ Onosorueit. B mporpamme
MPEeIMETHBIE PE3YNIbTaThl IPECTABIICHBI 110 T01aM 00YUEeHHSI.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buomnorus» ¢ 10 knacce NOMKHbI
OTpaxarb:

cOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOU €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JUIsl pelIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEp)KaHHE OMOJOTMYECKUX TEPMUHOB M MOHSATHIL: JKU3HDb, KIIETKA,
OpraHu3Mm, MeTab0Jiu3M (0OMEH BEIIECTB U MPEBpaIlEHUE SHEPTHUH ), TOMEOCTa3 (CaMOperyIsiius),
YpOBHEBasi ~ OpraHu3alus  KUBBIX  CHCTEM, CaMOBOCIpOU3BEACHHE  (PETPOIyKIIHS),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTMYecKHe TEOpUH (KJIETOYHAs, XPOMOCOMHAas, MYTAaI[MOHHAs,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHsl (I'. Mennemns, T. Moprana, H. .
BapuiioBa) u yuenus (0 LeHTpax MHOTO0Opasusi v MPOUCXOKACHUS KYIbTYpHbIX pacTenuit H. U.
BaBuioBa), onpenenats rpaHullbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BIaJIeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHWI, OpraHu3alus ¢ TPOBEICHHE OHOJIOrHYECKOTo
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOpUH U 3aKOHOB, YMEHHUE JIe1aTh BBIBO/Ibl HA OCHOBAHMH TOJIY4E€HHBIX pPe3yJIbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHA BEIECTB U
IIPEBpAILEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOIO U JHEPreTHdeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, WHIAUBHUYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUI B MOBCETHEBHOM JKU3HHU C 1IE€TbI0 00eceueHHs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHHUS HOPM



IPaMOTHOIO IOBEJCHMUSI B OKpPYKAIOWIEH INPUPOAHON Cpele, NOHMMaHUE HeoOXOIUMOCTU
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
IIPUPO/I0II0JIL30BAHUS;

YMEHHME pEIIaTh 3JIEMEHTAapHbIE TI'E€HETMYECKHE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJIEJI0BaHUE, COCTABIISTh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE M IPAKTHUECKHE paboThl, cOOMI0aTh MpaBuiia IpU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, Hay4YHO-TIOMYJISIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTHYECKYI0O HMH(QOpPMAIUI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN annapaT OUOJIOTHUH.

[IpenmMeTHbIe pe3ynbTaThl OCBOCHUS yueOHoT0 npeamera «buomnorus» ¢ 11 knacce NOMKHbI
OTpaxarb:

c(OpMHUPOBAHHOCTh 3HAHUI O MeCT€ M POJM OMOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TIOMYJSIUS,
reHoOH I, SBOJIONHMS, JABIKYIIHE CHJIBI ((aKTOpbI) JBOJIOIUH, MPHUCTIOCOOIICHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, OSKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

yMEHHME H3/araTh Ouosoruueckue teopuu (3BosouroHHass Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
6uoctepe B. . Bepnaackoro), onpeneisiTh rpaHULIb KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB W SIBICHUN, OpraHM3alusi U MpPOBEACHHUE OHUOJIOTHUYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMH, OOBSICHEHHE TMOJYYEHHBIX PEe3YyJlbTaTOB, HCIOJB30BAHHBIX HAyYHBIX MOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OUOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIIUKM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIIEHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEpeHOCa BEIIECTB M OTOKA SHEPIMU B SKOCUCTEMAX, AHTPOIIOT'€HHBIX U3MEHEHUI B
HKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTr€OXMMHUYECKHX ILMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUH, /Il IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCETHEBHOM KHU3HU C IEJIbI0 00eCTIeyeHHs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NpUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPO/I0IIOJIBL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEpeHoca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBATh W WHTEPIPETHUPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMUSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(oOpManM{, HAyYHO-TIONMYJSIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 b 2 .
HOTIOTI Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cucTEMBI U NX OpraHU3aIus 1 bubmorexa [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XUMHYECKHI COCTAaB M CTPOEHUE KIIETKH 8 1 bubmorera [IOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEACATELHOCTE KISTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHuEe U MHAUBUIYAIBHOE 5 1 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME



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

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 1
BOFOIHOHHAT CHOTOTHA | https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 Bubnuorexa LIOK
P pyJRatomas cped https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01ecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 htI/tIszI:jI/(r)rT\.eeIijzti.ru 7fa1ceT4
5 PesenBHOE Bhe 5 bu6mmoreka [IOK
BHOE BpeMs
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 55
[TPOTPAMME '



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosmnuecTBo yacos DJIeKTpOHHbIe LU poBbIe
11/-11 Tema ypoka B Kontposabueie | IlpakTuueckue = 00pasoBaTe/ibHbIE
r
cero padoTsbI padoThI pecypcel
bubmmoreka [IOK
1 buostorus B cucremMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
2| Bonommoserne v weroros 1 05 | BubmoreaOK
P A ' https://m.edso0.ru/863e6122
MIPU U3YYCHUH OUOJIOTHYECKUX
00BECKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 bu6mmoreka [IOK
U3ydeHHe https://m.edso0.ru/863e6564
4 XUMHYECKHI coCcTaB KIETKU. Boma u 1 bu6mmoreka [IOK
MHUHEPAJbHbIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C o 1
SIIKH. TOCTAB H CIPOSHHS DETKOB https://m.edsoo0.ru/863e6b72
depMeHThI — OMOJIOTHYCCKUE
N Rovissitinmtal B s | Bmomiok
i ' https://m.edso0.ru/863e6b72
AKTUBHOCTH ()epPMEHTOB (Ha IMpUMepe
aMUJIa3bl WM KaTajasbl)»
bub6mmoreka [JOK
7 v J 1
TICBOJBL. LA https://m.edso0.ru/863e6870



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

bubmuoreka [JOK

8 Hywentonbie kictorst. AT® https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeTO1bI U3y4EHHUs KIIETKU. bubnuorexa [JOK
Kierounas Teopust https://m.edso0.ru/863e6e88
10 KreTka kak meaocTHas )KUBasi CHCTEMa
CrtpoeHnue d3yKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota No % «3yuenue Butnorexa LOK
11 i;izzz? gfj::;ﬂ%ai?ﬁz;{;KOH;ZT;’;X;a 0.5 https://m.edso0.ru/863e6ff0
FOTOBBIX MHKpOMPENADATAX H HX https://m.edsoo0.ru/863e716c¢
OTIMCAHUE
bubmuorexa [JOK
12 OOMeH BeIecTB Wi MeTaboIu3M https://m.edsﬁ).ru/863e766c
bu6mmoreka [IOK
13 dorocuiites. XemocHiTes https://m.edso0.ru/863e7c98
bubmuorexa [IOK
14 dmepreriieckiit oOmen https://m.eds;f).ru/863e7aae
KuszHeHHBIN MK KISTKU. [lenenue
o
5 | 5t e 05 | bubmorera LOK
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX hitps://m.edso0.1u/863e/dc4
MHKpOIIpernapaTax»
16 buocunTes 6enka. Peakuus MmaTpuyHOTO bu6mmoreka [JOK
CHHTE3a https://m.edsoo0.ru/863e796e
17 Tpancnsmus — OuocunTe3 Oenka bubmorexa HOK
https://m.edso0.ru/863e796e
18 Hexnerounsle (hopMbl )KU3HU — BUPYCHI bubmorexa IOK

https://m.edso0.ru/863e7540



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

bubmuoreka [JOK

19 ®opMBbI pa3MHOKEHUS OPraHIU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubmmoreka [{OK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kietok. OmmonoTBopenue. JlaboparopHas
21 paborta Ne 4 «Ilesyqel:me CTpoeHI/II:I ’ 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e81b6
TTOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
22 NunuBuayanpHOE pa3BUTHE OPraHU3MOB bubamorexa LOK
https://m.edso0.ru/863e8436
23 ['eHeTKa — Hayka O HaCJIEACTBEHHOCTH bubnuoreka [IOK
1 U3MCHYHUBOCTH https://m.edso0.ru/863e862
3aKOHOMEPHOCTH HaCJISI0BAHHUS
24 npmHaKoE. MOHOFI/I6pI/II,[I[H06 bubmmorexa LIOK
https://m.edso0.ru/863e8878
CKpEIIUBaHNE
JlurnOpuHoe CKpeIuBaHue. 3aKOH bu6mmoreka [JOK
25
HE3aBUCHUMOI'0 HACJIeI0BAHUS IIPU3HAKOB https://m.edso0.ru/863e89a4
CuermieHHOE HAcJIeI0BaHKE MMPU3HAKOB.
Jlaboparopnas padota Ne 5 «M3yueHue
PE3yIbTaTOB MOHOTUOPUTHOTO U bu6mmoreka [JOK
26 0.5
JTUTHOPUIHOTO CKPEIIUBAHUS Y https://m.edso0.ru/863e8c60
JpO30¢ Il HA TOTOBBIX
MUKpOTpernaparax»
97 I'enetuka nmona. HacaemoBanue bu6mmoreka [JOK

MPHU3HAKOB, CHCIJICHHBIX C ITOJIOM

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



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

N3menunBocTh. Henacnencrsennas

M3MEHUYMBOCTb. JlaboparopHas paboTa Ne

6. 3yueHne MoauduKamOHHO N bubnuorexa [JOK
28 1 0.5
W3MEHYMBOCTH, MIOCTPOCHHUE https://m.edsoo.ru/863e8efe
BApPHUAITMOHHOTO PsAJia M BApUAITMOHHON
KpHBOW»
HacnencrBenHasi “BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Ne 7. «AHanu3 1 05 bubnuorexa [JOK
MyTanui y 1po30(uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOTIpEriapaTax»
bu6moreka [IOK
30 Perteritka vienoneia 1 https://m.edso0.ru/863e8d78
Peseprubrit ypok. O6001I€HNE TIO TEME
31 «HacencTBeHHOCTh U N3MEHUYUBOCTD 1
OpPraHU3MOB»
bu6mmoreka [IOK
32 Cenexus Kak Hayka i npotece L https://m.edsoo.ru/863e9214
33 MeToabl ¥ JOCTHKEHUS CEJIEKIINU 1 bu6mmoreka [JOK
pacTeHui 1 )KMBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHosiorus kak oTpacib 1 bubnmuorexa [JOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O0 34 4

I[TPOTPAMME



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

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jr:;_)n Tema ypoka Beero Kontposabueie | IlpakTuueckue = 00pasoBaTe/ibHbIE
padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOJIBI €€ U3yUeHUs 1 bubmmorexa [TOK
https://m.edsoo.ru/863ea20e
9 WcTopus pa3BuTus npeactaBieHuil 00 1 bubnuorexa [JOK
9BOJTIOIHH https://m.edso0.ru/863e9570
3 MWuKpO3BOTIOIHS 1 Bubnuorexa LIOK
https://m.edsoo.ru/863e9cle
[Tomymsius Kak JIeMeHTapHas eIUHUTA
4 BHJIa ¥ 3BOtOIMH. JlabopaTropHas paboTa 1 05 bubnuoreka [IOK
Ne 1 «CpaBHeHue BUIOB 110 ' https://m.edso0.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPHUIOH»
5 JIBmKyIue cuiibl (3JIEMEHTapHBIC 1 bubmuorexa [IOK
(baKTOpBI) SBOIOUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TO0Op 1 €10 GOpMBI 1 https.//m.eds00.ru/863e9ed0
Pe3ynbratel sBoIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padoTa 1 05 bubnunoreka [JOK
Ne 2 «Onucanue nprcrocoOICHHOCTH ' https://m.edsoo.ru/863e9fde
opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
8 HampaBnenus 1 myTH MaKkpoOd3BOJIIOIIH 1 Bubnmorexa IOK
https://m.edso0.ru/863e9cle
9 HeobpaTtumocTs 3BoMOIINN 1



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

Hcropus xu3Hu Ha 3emiie U METObI €€

10
U3yYCHUS
11 ['MnoTe3bl NPOUCXOXKIACHUS KU3HU HA bubnuorexa [JOK
3emie https://m.edso0.ru/863ea5a6
12 Pa3BuTHe xxu3HM Ha 3emiie 10 3paM U bubnuorexa [JOK
nepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaIbI 3BOJIOIUU
13 pawricxan pafora Ne | dlaynene 05 | bromore LOK
HCKOIIAEMBIX OCTATKOB PACTEHUH 1 ttps://m.edso0.u/B63eaBbe
KUBOTHBIX B KOJIICKITHSIX)
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro bubnuorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) ﬁgggﬁ:;%iiﬁﬁm 63eac2c
16 JBwxymue cuitbl (hakTops) bubmuorexa [JOK
aHTPOTIOTEHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa/IMU IBOJIIOLUHU YEJIOBEKa
18 YenoBeueckue pachkl U IPUPOIHBIC bubmuoreka [JOK
aJlaNTaliy YeJI0BEKA https://m.edso0.ru/863eaeca2
PesepBHblit ypok. O6001IeHHE 110 TEME
19 «Bo3HUKHOBEHUE U pa3BUTHE )KU3HU HA
3emiie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OuTaHUS U SKOJIOTUYECKUE bubnunoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
29 AbuoTtnueckue (akropsl. JlaboparopHas 05 bubnuorexa [IOK

pabota Ne 3. «Mopdosoruueckue

https://m.edso0.ru/863eb10e



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

0COOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT
oburanus». Jlaboparopuas padora Ne 4.
«BnusiHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIeyca»

23 buoTtnueckue akTopsr Brbmiorexa LIOK
https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKHI
24 nonyssnud. [Ipaktudeckas padora Ne 2 05
«IIoCYET IOTHOCTH MOMYJIALMI pa3HbIX
BHJIOB PACTEHUI»
25 CooOmiecTBa OpraHu3MoOB — OHOLIEHO3 ﬁtﬁfﬁ/ﬁiﬁiﬂﬁ/g 63eb46a
bubnuoreka [IOK
26 DKOJIOTUYECKHE CHCTEMBI (3KOCUCTEMBI) httos://m.e dsi.ru 1363ebd6a
g | Smmm———
sxocicTem, CyKieccns https://m.edsoo.ru/863eb5fa
28 [IpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rimodanpHas s3kocucTemMa bubmuoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAaHUS bubnuoreka [IOK
orochepsl https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B buochepe 3emiu
33 CocymiecTBoBaHUE MPUPOBI U bubnunoreka [JOK

YCI0BCYCCTBA

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



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

PesepBHbIit ypok. O000IICHIE TEMBI

34 «Coo0111ecTBa U IKOJIOTMYECKUE 1
CHUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME










