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HOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMmbl MO OHOJIOTHHM TEOPETHUECKYIO OCHOBY JUIS OMpEACICHHUS
MOJX0A0B K (opMupOBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ysnbTaToB OOyUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
Oo0MmMX HEesIX M MPHUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepannn, a TakKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e 3HAaYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CoryilacHO Ha3BaHHBIM TIOJIOKEHUSM, OINPEeNICHBl OCHOBHBIE (DYHKIIUU MPOTPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue O 1EsIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS W Pa3BUTHsI OOy4arOmUXCs cpencTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenseT 00sf3aTeNbHOE MPEIMETHOE COAEp)KaHHE, €ro CTPYKTYpY, pacIpeleleHHe I10
pa3zenaM W TeMaM, PEKOMEHIyeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOMINXCS.

B mporpamMMe mo OWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPIKAaHUsI OMOJIOTHYECKOTO 00pa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaiM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4YeHUHU Ouosoruu, Omaromapss 4emy B HeW IpocMaTpuBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, [IEHHOCTHBIX OpPUEHTAIMil  JUYHOCTH, DKOJOTHYECKOIO  MBILIUICHHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsiay ¢ u3ydeHHeM OOILIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HAHUN O CTPOEHUH >KMBBIX CHCTEM Pa3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MIPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HAHWUN B MOBCEIHEBHOM KU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPODUIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOIO0  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS HKOJIOTUYECKH 1I€7IECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIed MPUPOJHON cpene,
aHallM3a BJIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUM UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JHMHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS UIA: TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro u OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpioe 3HaueHue OHWONOTHS UMEET TaKXkKe [JJs pElIeHUs BOCIMUTATENbHBIX U
Pa3BUBAIOIIMX 3aJau cpelHero oouiero oOpa3oBaHus, conuann3anun odyqaromuxcs. M3yduenue



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpBI, CIIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHUS O MpeIHa3HAYCHUH YIeOHOTO
npenMera «buonorus» CcocTaBWIM OCHOBY JUIsl OIPENENEHHs MOAXOJOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHUS U YMEHMs, 3HaUMMble JUIsl (GOpMUPOBaHMS OOIIEH KyJIbTYphl, ONPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAaHUSA, KOTOpPbIE CIY)KaT OCHOBOM [uisi  (OpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHHe coOJiepKaHUs y4eOHOro Marepuaia B IporpamMmme 1o OHOJIOTHH
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «bHoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIEe JTUHUU:
«buonorus kak Hayka. MeToabl HaydHOTO MO3HaHUs», «KieTka kak Omosiornyeckas cCUcTeMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBD?, « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u MNpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH OOBEKTOB KUBOM MPUPO/IBI U PEILIEHUS] Pa3IMYHbIX AKU3HEHHBIX IPOOIEM.

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

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHAaX, 3aKOHOMEpHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXAaIIUX OCHOBOM Uil (POPMUPOBAHMS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOydaroluxcs [O3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U MIOAXO00B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y oOOydarouuxcsi oOmeld KylabTypbl, (YHKIMOHAIbHONH TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHMW B TPAKTUYECKOM JESITEIBHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AUMOCTH OepeKHOTO OTHOLIEHUS K Hel, COOMIOIeHHs] AITUYECKUX HOPM IIPU MPOBEIECHUU
OMOJIOTUYECKUX UCCIIEIOBAHUM;

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



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIE/ICTBUI CBOCH JEATENbHOCTH 1O OTHOIICHUIO K OKpYXKarolled cpeae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00SM3aTeNIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB MPEIMETHOH 0O0JacTH
«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).



COJAEP)KAHUE OBYYEHUSA

10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTCCTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOH KapTHHBI Mupa. CucTtemMa OMOJIOTHYECKUX HaYK.

MeTo1bl T03HAHUS KUBOM NpHUPObI (HAOIIOAEHNE, IKCIIEPUMEHT, ONIMCAHUE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

Hemoncrpaumu: Iloprpersr: Y. apsun, I'. Mennens, H. K. Kosbuos, /Ix. Yorcon u @.
Kpuxk.

Tabmuibl U cxembl: «MeTo/Ibl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

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

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET H3ydeHHus Ouosoruu. OTIMYHE >KHUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiictBa OWocucTeM ¥ HX pa3HOOOpa3ue. YpPOBHHM OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpaumnm:

Tabmuupl 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTaB U CTPOCHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3JeMeHThl. Bo/ia 1 MuHepaibHbIE BEIIECTBA.

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

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIIOTHI — MOHOMEpHI OekoB. HezameHnumeie
U 3aMEHHMMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIEpBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buosnorudeckue GyHKIMU OEIKOB.

®epMeHThl — Ouonoruyeckue Karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas crneuuduuHocTb. Kodepmentsl. Buramunbpl. Omiauuus  (GEepMEHTOB  OT
HEOPraHMYECKUX KaTalnu3aToOpOB.

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W MoJmcaxapuabl (Kpaxmaj, TJMKOTeH, IeJUltoj03a). buonoruueckue ¢GyHKIUU
YTJIEBOJIOB.

Junuapl:  TpUraMuepuasl, ¢ochonunuasl, crepouabl. ['uapoduiabHO-rHAPO(OOHBIE
cBoiictBa. buonornueckue GpyHknuu nununoB. CpaBHEHHE YII€BOJOB, OCIKOB U JUIUAOB KaK
VCTOYHUKOB DHEPIUH.

Hyxneunossie kucnotsl: JIHK u PHK. Hyxieotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkinuun PHK. Bugst PHK. AT®: ctpoenue u

byHKIMH.



[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJCHCTBUS UACU U
(aKkTOB B HAYYHOM MMO3HAHUU. METOIbI U3YYCHUS KIICTKH.

Krnetka xak nenocrHas xuBas cucrema. OOiue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MemOpana, mosekynbl JJHK kak reneTndeckuii anmapart, cuctemMa CHHTE3a OeJka.

Tumbl  KIETOK: JyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npokapuoTHieckoi kiuetku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHS PACTUTEIBHOMN, )KUBOTHOM U TPUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, TIUKOKAJIUKC, UX (PYHKIUH.
[Tna3marnueckass memOpana, e€ cBoictBa W (yHkumu. llurommazma u €€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHoWIbl KJIETKH: MHUTOXOHAPHWHU, TIacTUibl. [IpoucxoxkaeHue MUTOXOHAPUNA W TUIACTH/I.
Buaer mnactua. HememOpaHnHbie opraHOUIBI KJIETKUA: pUOOCOMBI, KJIETOYHBIN IIEHTP, LIEHTPUOJIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOU OB KIIEeTKU. BriroueHus!.

Anpo — perynstopHslil neHTp Kinetku. CTpoeHue aapa: saepHas 000si04Ka, Kapuoriazma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

demoncrpauun: Iloprpers: A. JleBenryk, P. I'yk, T. lIlIBann, M. Illnelinen, P. Bupxos,
Hx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. Bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX DJIEMEHTOB B HEXHBOW  MPUPOACH,
«Pacrnpeenenre XUMUYECKHX JIEMEHTOB B )KMBOM TIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckass TaOIUIIAa XUMUYECKHX D3JIEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbl», «bruocunres 6enka», «CTpoeHne MoJeKkyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxnennossie kucnotsl. [JHK», «Ctpoenue monekyinbl AT®», «CTpoeHne 3ykapruoTHYECKOU
KIeTKW», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOE€HME pacTUTEIbHOW KIeTKn», «CTpoeHue
MPOKAPHUOTHYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIEBOABDY, «JIumuasn».

OGopymoBaHue: CBETOBOM MHKPOCKOI, OOOpyAOBaHWE Jis TPOBEICHUS HAOIIOIACHUH,
U3MEpEeHUl, HKCIEPUMEHTOB, MUKPOIIpENnapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopatopHas padota Ne 1. «l/3ydyeHuHe KaTaJIMTHYECKOW aKTHMBHOCTH (PEepMEHTOB (Ha
MpUMepe aMUIIa3bl WK KaTajaa3bl)y.

JlaGopatopnass pabota Ne 2. «M3ydueHue CTpOoCHHS KIETOK PACTCHHM, >KMBOTHBIX H
0akTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE).

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMuWiIAnus (TUIaCTUYECKHH OOMEH) |
TUCCUMUIIALUS (PHEpreTHUeCKUii 0OMEeH) — JIBe CTOPOHBI €IMHOTO Tpolecca MeTabonusma. Poib
3aKOHOB COXPaHEHUs BEILIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tunber oOMeHa BemniecTB: aBTOTPOGHBIM U TreTepoTpodHbii. Poas pepMeHTOB B 00MEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas u TeMHOBas (Qa3el ¢doTocuHTe3a. Peakuumu (oTocuHTE3A.
DddextuBHOCTH PoTOCHHTE3a. 3HAUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3UpyIIue OakTepuu. 3HAUCHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emue.

DHepreTudyeckuii oOMEH B  KJeTKe. PacmierjieHwe BEIIeCTB, BBIACICHUE U
aKKyMyJTUPOBAHHE SHEPTUHU B KIIETKE. DTarbl YJHEpreTudeckoro oomena. ['mukonus. bpoxkenue u



ero Buabl. KuciopogHoe okuciaeHHE, WIM KJIETOYHOE JbixaHue. OKHUCIHUTEIbHOE
dbochopunupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHA.

Peakimu wmarpuunoro cuHTe3a. [enermdeckas wunHpopmanus u JHK. Peanuzanus
TeHEeTHYeCKOi mH(popManMu B KieTke. ['eHeTHUecKuii KoJ M ero cBoucTBa. TpaHCKpumuus —
matpuunblii cuate3 PHK. Tpancisiims — 6uocunres 6enka. Jranel TpaHciasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Hexnerounsie ¢opmbl xu3HM — BUpychl. Mcropusi oTkpeitus BupycoB (. U.
NBanoBckwii). OcoOOCHHOCTH CTPOCHUS M KU3HCHHOTO IUKIIA BUPYcoB. bakrepruodaru. bonesnun
pacTeHMi, )KMBOTHBIX U Y€JOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMMyHonepuiTa yeaoBeka
(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHIIMS, peBEpTa3a W HWHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUM.

Hdemoncrpauuu: [Moprpersi: H. K. Konbiios, /1. Y. UBanosckuii, K. A. Tumupszes.

Tabmuupt u  cxembl: «Tunel  nuranusy, «Metabonuzm»,  «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmnopormiact», «Dotocuntes», «Ctpoenue JJHK», «Crpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«bakrepuodarn», «Ctpoenume wu xku3HeHHBIM 1wk Bupyca CIIWa, Oaxrepuodaray,
«Pemmukarus JTHK».

Ob6opynoBanue: moaenu-ammmukanuu «Yasoenune [IHK wu tpanckpunmus», «buocunres
6enka», «CTpoeHue KIeTKu», Moaens cTpykrypsl JTHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, uiau KW3HEHHBIM nukn kinetku. MuTtepdaza m mutos. Ilpoueccsr,
npoTekaromue B uHTepdasze. Permmkamus — peaknus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. JMIUTOMIAHBIA W TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruueckre OCHOBBI Pa3MHOXKEHUSI U MHAWBUYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue wimerku — muto3. Cramum murtosa. [Ipomecchl, mpoucxoAsume Ha pa3HbIX
CTaAMSIX MUTO3a. BHOJIIOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — arornTo3.

@opMBl  pa3MHOKEHMsI OpraHM3MoB: Oecrojioe ¥ TmoJioBoe. Buabl  Gecrosoro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEre€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meiio3. Craguu meio3za. IIporeccel, mpoucxondiue Ha ctaausx menosa. [loBeneHue
xpoMocoM B Meno3e. Kpoccunrosep. bronornueckuii cMbICiI 1 3HaUEHUE Me03a.

I'amerorenes — mpouecc 00pa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE kKene3bl:
CEMEHHHUKHU M sSu4HUKH. OOpa3oBaHHE W Pa3BUTHE IOJOBBIX KIETOK — ramMeT (CIepMaTo30uj,
SilIeK/IeTKa) — crhepMaroreHe3 W oBoreHe3. (OcoOeHHOCTH CTpPOeHUs SUIEKIETOK W
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

WnpuBuayanbHOoe pa3BuTHE (OHTOreHe3). DOMOpUOHAIbHOE pa3BUTHE (SMOpHOTeHE3).
Ortanbel 3MOPHUOHATBHOTO Pa3BUTHUSI Y TMO3BOHOYHBIX KUBOTHBIX: JAPOOJIEHHE, TacTpyJsIus,
opranorenes. IloctamOpuonansHOe pa3BuTHe. THITBI TOCTAMOPUOHAIBHOTO PAa3BUTHA: MPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BiusHMe cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIE
BBI3BIBATh BPOXKJAEHHBIE YPOJICTBA.

Poct n passutue pacreHnil. OHTOreHe3 BETKOBOI'O PAaCTEHHUA: CTPOEHUE CEMEHH, CTaJun
pPa3BUTHSL



JdemoHncTpaumuu:

Tabmuuer u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXXEHHUE pacTeHUN», «JleleHne KIEeTKU
Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOK», «CTpOoeHHE XpPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsaMoe pazButue», «l'amerorenes y
MJIEKOTIUTAIOIIUX U YelloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MUKpornpenaparsl «CrepMaTo30Hbl MIIEKONUTAIOLIETO,
«SlinexkneTka miekonuTawmero», «KapuoknHe3 B KJIETKaxX KOpelKa JIyKa», MarHUTHas
Mo ieNb-anmuKanys «Jlenenue xierkny, moaens JJHK, Monens meradazHoit XpOMOCOMBI.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

JlabopaTtopnast padota Ne 3. «HaOmronenrne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

Jlabopatopuast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparaxy.

Tema 6. HaciencTBeHHOCTH U H3MEHYHBOCTH OPTraHU3MOB.

IIpenmer u 3amaum reHeTUkW. Mcropus pa3BUTHUS TEHETUKH. PoJsib IUTOJOTMU U
SMOpHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitaj pocCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeTo/pl TeHETUKH (THUOPUIOJIOTUYECKHM, LHUTOT€HEeTHYEeCKU, MOJIEKYISIpPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckasi CMUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HAcClIE€AOBaHUS  IPU3HAKOB, yCTaHOBIeHHble [.  MeHnenem.
MonoruOpuaHOE CKpeIUBaHUEe. 3aKOH €IMHO-00pa3usi THOPUIOB TTEPBOTO MoKoIeHUs. [IpaBuio
JTOMHUHHUPOBAHUA. 3aKOH paclielyieHus MNpu3HakoB. [umnore3a uuctoTrel ramer. [losHoe u
HEIOJHOE JOMUHUPOBAaHUE.

JuruOpugHoe  CcKpemuBaHHE. 3aKOH  HE3aBUCUMOTO  HACJIEIOBaHHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHIHOTO CKpEIIMBaHMS. AHaIM3UpPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIM3UPYIONIETO CKPEIIUBAHUS ISl ONIPEAETICHHS T€HOTUIIA OCOOH.

CueruieHHoe HaclieoBaHue mpusHakoB. PaGora T. Moprana mno cuemieHHOMY
HacjeA0BaHUIo reHoB. HapyllieHne clienieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAEIICHUE 110J1a. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMmeTHble OpraHm3Mmbl. HaciiemoBaHue INpU3HAKOB, CUEIUIEHHBIX C
MIOJIOM.

N3menunBoCTh. BHibl N3MEHUUBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYUBOCTH. XapaKTePUCTHKA MOAU(DUKAIMOHHOW H3MEHYUBOCTH.
Bapuaunonsslii pan u BapuanmonHas kpusas. Hopma peakuuu npusnaka. KosmyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacnenctBenHasi, i reHOTUNHYECKasi, U3MEHUYUBOCTh. KoOMOMHATHBHAS W3MEHYHBOCTb.
Meiio3 © MOJIOBOM TpoliecC — OCHOBAa KOMOWHAaTHMBHOM HW3MEHYMBOCTH. MyTalmoHHas
M3MEeHUMBOCTh. Kimaccudukanus myranuii: TeHHbIE, XpOMOCOMHBIE, T€HOMHBIE. YacToTa U
MIPUYMHBI MyTalil. MyTtareHsbsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEJICTBEHHOMN
n3MenunBocty H. Y. BaBuiosa.

BuesgepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTD.

I'enernka uenoBeka. Kapumortun denmoBexka. OCHOBHBIE METOAbl TE€HETUKU YEJIOBEKA!
TeHEealOTUYeCKUi, ONM3HENOBBIM, IMTOTCHETUYECKU, OHOXMMHYECKUN, MOJEKYISIPHO-
reHeTnueckuii. COBpEMEHHOE OIPEJEICHUE TIEHOTUIA: IOJHOI€HOMHOE CEKBEHHPOBAHME,



TeHOTUIIMPOBaHKEe, B TOM uuncie ¢ momornipio [1[[P-anammsa. HacnenctBennbsie 3a00ieBaHUS
YejoBeKa: TeHHble Ooyie3Hu, OONE3HHM C  HACIEACTBEHHOW MpPEapacroOKEHHOCTHIO,
XpoMocoMHbIe Oosie3HH. CoMaTHYecKMe U TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KJIETKH.
[TpuHIMTIBI 310pOBOTO 00pa3a >KU3HHU, TUATHOCTUKU, MPOQPHIAKTUKY U JICUCHUS TeHETHUYECKUX
Oone3nell. MennuKO-TeHeTUYeCKOe KOHCYIbTUPOBaHHE. 3HAUY€HHUE MEAWIMHCKOW TE€HETUKHA B
MIPEIOTBPALLIEHUH U JICYEHUU T€HETUYECKUX 3a00JI€BaHUI YEIOBEKa.

JMemoncrpanumn: Iloprpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H.
B. Tumodees-Pecosckmii, H. Y. BaBuiios.

Tabmuuer u cxembl: «MOHOTHOPHUIHOE CKPEUIMBAHUE U €r0 IUTOTCHETHYECKasi OCHOBAY,
«3aKOH pacHIeIUIEHUss M €ro ILUTOIeHETUYecKass OCHOBa», «3aKOH YHCTOThl TaMeTy,
«luruOpunnoe ckpeuuBanuey, «lluTonornyeckue OCHOBBI JAUTHOPUIHOIO CKpEIIMBAHUSI,
«Meiio3», «B3auMoaeincTBre auIeNIbHBIX T€HOBY, «['€HeTHYecKkne KapThl paCTEHUH, KUBOTHBIX
u 4esoBeka», «l'eHeTuka moja», «3aKOHOMEPHOCTH HACJENOBaHHUS, CLEIJIEHHOTO C IOJIOMY,
«KapruoTunsl uenoBeka U IKMBOTHBIX», «Bunel wusMeHunBoct», «MonudukannonHas
U3MEHUUBOCThY, «HacnenoBanue pesyc-gpakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMOHHas
W3MEHYUBOCTD.

Ob6opynoBanue: Mojaenu-anmiukauuu «MoHoruOpuaHoe ckpemmuBanue», «HenomaHoe
JOMHUHUpOBaHHe», «luruOpunHoe ckpemmBaHue», «llepekpécT XpomMocom», MHKPOCKON U
MuKpomnpenapat «Jpo3oduna» (Hopma, Myrauuu (Gopmbl KpbUIbEB U OKPacKu Tena), repoapuit
«I"opox MOCEBHOM».

JlabopaTopHble U MpaKTHYeCKHe PadOThI:

JlaGopaTtopnast pabota Ne 5. «3y4yeHue pe3yabTaTOB MOHOTHOPUAHOTO U JTUTHOPHUTHOTO
CKpEILMBAaHUS Y IpO30(PUIIBI HA TOTOBBIX MUKpOIpEnapaTax».

JlabopaTtopnast pabota Ne 6. «3yueHne MoaupuKaIMOHHON U3MEHUYNBOCTH, TIOCTPOCHUE
BapHaIlMOHHOIO Psiia U BApUALIMOHHOW KPUBOW».

Jlabopatopnass pabora No 7. «AHanu3 wMyTanmid y JApo30(miIbI Ha TOTOBBIX
MUKpOTMpenaparax».

[IpakTuueckas padorta Ne 2. «CocTaBieHre U aHATIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOT M.

Ceneknysi Kak HayKa U mpoluecc. 3apoKJICHHE CEeNeKIMU U JoMecTukanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS U MHOrooOpaszusi KyJIbTYpHBIX pacTeHuil. LleHTpsl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpemMeHHbIE METOJbI CelIeKIMU. MacCoBbIif U WHAMBUAYAIbHBIN OTOOpHI B CENEKLIUU
pactenuii u kUBOTHBIX. OlIeHKa dKcTephepa. bIN3KOpOACTBEHHOE CKpEIlUBaHUe — MHOPHUIMHT.
Uucras 1numHus. CkpeniyBaHHe UWCTBIX JHHUNA. [erepo3uc, wium ruOpuaHas cuia.
HeponctBennoe ckpemuBanue — ayropuaunr. OtaanéHHas TuOpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBI MyTareHe3 W TOJY4YeHHUE TMOJIUILIONA0B. JIOCTH)KEHHS CENeKIMU PACTeHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHs. OTambl CO3JaHMS
pexomOunantHo JIHK u Tpancrennsix opranusmoB. Knerounas wunxeHepus. Kierounsle
KYJIBTYpbl. MUKPOKIIOHAJIbHOE pa3MHOKeHUE pacTeHuil. KiioHMpoBaHuE BBICOKONIPOTYKTUBHBIX
CEeNIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHME M 3THYecKkue mpodneMbl. MO —
TeHETUYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

Hemoncrpammu: Iloprpersl: H. U. Basunos, Y. B. Muuypumn, I'. JI. Kapneuenko, M. ®.
NBaHoB.



Tabmuuper u cxembl: kapta «LleHTpbI NPOUCXOXICHHS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl 1omMalHuX KUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Pabotel akamemumka M. @. HWBanoBay, «llomuminongusy, «OOBEKTHI
ounotexHonorun», «Kierounsle KylbTypsl U KIOHMpOBaHHUE», «KOHCTpynpoBaHue M HepeHoC
I€HOB, XpPOMOCOM.

ObopynoBanue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (POPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuil «CenbCKOX035CTBEHHbIE PACTEHUS.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJIEKUUU PAacTeHUH M >KMBOTHBIX (Ha
CENIEKIIMOHHYI0 CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATENBHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoTIOLMOHHAS OMOJIOTHS.

[Ipennochlnk BO3HMKHOBEHHUS 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUS U €€
MecTO B OnoJioruu. BiusiHrE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenbcTBa HBOMIONUHU. [lajJeoOHTONIOTHYECKHE: TOCIEAOBATEIbHOCTD  TOSIBIICHHS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepeXxoHbie popMbl. bruoreorpadudeckue: cXoICTBO
U paznuuue GayH U Gop MaTepUKOB U OCTPOBOB.

OMOPHOIOTHYECKUE: CXOJCTBA W Pa3nyusi SMOPHOHOB DPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTUYHbIE, PYIUMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTEeH Y BCEX OPraHU3MOB.

OpomonmonHass teopust Y. [lapBuna. IIpennochbuikk BO3HUKHOBEHHS JapBHHHU3MA.
JIBuKymue CuiIbl SBOJMIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPAaHUYEHHOCTH PECYpCOB, HEONpeNeN€HHas H3MEHYMBOCTh, OOpb0Oa 3a CylllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas Teopus 3Bosonun (CTI) u €€ 0CHOBHBIE TIOJIOKCHHS.

MuxkposBostorus. [lomynsius kak equHuIa BUAa U 3BOJIOLUU.

JIBuxymue cuiibl ((akTopbl) 3BOJIOUMK BHJIOB B MHpupoje. MyTalMoHHBIN IMpolecc U
KOMOMHATHBHas M3MEHUYMBOCTh. [lomymsiivoHHble BONHBI M Jpedd renoB. Mzomsiuus u
MUTPALIUSL.

EctectBennsiii otOop — HampaBisionuili ¢axtop sBoitonud. POpMBI €CTECTBEHHOIO
oTbOopa.

[Ipucnoco6aeHHOCTh OPraHu3MOB Kak pe3yibTar 3Boronun. [Ipumepsl mpucnocoOnenuit
y opranuzmoB. ApoMop(h03bl U UINO-aJaNTAIUH.

Bun u BupooOpazoBanue. Kputepuum Buma. OcHOBHbIe (GOpPMBI BHUI000pa30BaAHUS:
reorpaduueckoe, 3KOJIOTHUECKOE.

MaxkposBomtorus. DopMbl 3BOIIONUHK: (GUIeTUYECKas, TUBEPTeHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocCTh SBOTIOIHH.

[IpoucxoxaeHue  OT  HECHEUMAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAs paJuanus.

Hemoncrpauun: Iloprpersr: K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBaneBckuid,
K. M. bap, 3. I'ekkenb, @. Mromnep, A. H. CeBeprios.



Tabmumer u  cxembl: «Pa3BuTHE OpraHmyeckoro Mupa Ha 3emiey», «3apoJIbIiu
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMbl OOpsOBI 32 CYIIECTBOBAHUEY,
«EctecTBeHHBIII 0TOOP», «MHOTOOOpa3ue COPTOB pacTeHwi», «MHorooOpa3ue TOopoJ
YKUBOTHBIX», «[Tomymsium, «MyranuoHHas U3MEHYUBOCTDHY, «Apomopho3bly,
«Mmmnoananrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl 3Boonuny», «Kapra-cxema
mapmpyra myremectsus Y. lapsuna», «bopnba 3a cymectBoBanue», «lIpucnocobieHHOCTD
opranusmMoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOJIOTHIECKOE BU00OPA30BAHUEY.

O6opynoBaHue: KOJIIEKIUS HACEKOMBIX C pa3JIMYHbIMU TUIIAMU OKpPAcKu, HAOOP MJI0JI0B U
ceMsiH, KoJuteKiusi «[IpumMephl 3aIUTHBIX MPUCTIOCOOTICHUH Y )KHBOTHBIX», MOJIenb «OCHOBHBIC
HaIPaBJICHUS BOJIIOLUNY, 00bEMHAs MoJieNb «CTpOEHKE TOJIOBHOTO MO3ra IIO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, KoyuieKuss «DOpMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U PAaCTeHHI», Monenb anmumkainus «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTme nArymku», MuKponpenapar «/posoduna» (HOopMa,
MyTaluu (OpMbI KPbUTHEB U OKPACKH Tea).

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POJOTUUECKOMY KPUTEPUIOY.

Jlabopatopnast pabota Ne 2. «OmnmcaHue TPHUCTIOCOONICHHOCTH OpraHm3sMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHHME 1 pa3BUTHE KU3HHU Ha 3emuie.

JloHay4dHbI€ TIPEICTABIICHHS O 3apOXKIACHUH XW3HH. HaydHble rUmoTe3pl BO3SHUKHOBEHHS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHYECKas IBONIONUA. AOWOTEHHBIH CHHTE3
OpPraHMYEeCKUX  BEHIECTB W3  HEOPraHWYECKUX. OKCIIEPUMEHTAIIBHOE  IOATBEPKJCHUE
XUMUYECKOHN 3BoJironn. HavganpHble 3Tambl Ononorudeckoit ssomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KIETKH U UX
sBoOLHs. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTAHU3MOB.

PazButne xu3HM Ha 3emsie mo ospam W nepuodam. Karapxed. Apxeiickas u
npoTepo3oiickas 3pel. [lameosoiickas spa u €€ mepuoaAbl: KEMOPUHCKHH, OPIOBUKCKUM,
CUJIYPUMCKHM, J€BOHCKUIN, KAMEHHOYT OJIbHBIN, TIEPMCKHUI.

Me3zo3oiickas 3pa U €€ Meproibl: TPUACOBBIN, FOPCKUM, METOBOM.

Kaiino3zoiickas spa u € nmepuo/apl: MaJeoreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIuMaTa U IeOJIOTMYECKHX MpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PacTUTENBFHOTO M KXUBOTHOTO MHpa. Apomopdo3bl y pacTeHUd U KMBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE I'PYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YeCKOro MHUpa Kak OTpa)keHue 3BOIMOUMU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIbl OPraHU3MOB.

OBOJIIOIIMSL  YeNIOBEKa. AHTpPOIOJOrusi Kak Hayka. Pa3Buthe npencraBleHH O
MIPOUCXOKACHUM YelloBeKa. MeTo1bl u3ydeHus: auTpororenesa. CxoACTBa U pa3anyus 4eJI0BeKa
1 XKUBOTHBIX. CHCTEMaTUYECKOE MOJIOKEHUE YETOBEKa.

JBuxymue cunbl (QakTopel) aHTpomoreHesa. HacneAacTBeHHAas W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUM TPY/Aa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMHM YEJIOBEKA: ABCTPAIONUTEKH, UENOBEK yMEbIil,
UYenosek mnpsaMmoxondimui, YenoBexk HeaHaepranbckuil, YenoBek pasymHbil. Haxonxu
MCKOIAEMBIX OCTaTKOB, BPEMs CYIIECTBOBaHHUs, 00JIAaCTh PacHpOCTpaHEHHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYAUSL.



Yenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BPOTCOMAHAS (E€Bpa3uiicKas), HErpo-
aBcTpajioniHasg  (dKBaTopuajibHasi), MOHTOJOUJHAs  (a3uaTCKO-aMepuKaHCKas).  YepTsl
MPUCIIOCOOJICHHOCTH MPEACTaBUTENICH YEJIOBEYECKUX pac K YCIOBHUSAM CYHIECTBOBAHMS.
EnunctBo yenoBeueckux pac. Kpuruka pacusma.

Jemoncrpanumn: Iloprpetsr: @. Peau, JI. I1actep, A. Y. Onapun, C. Musnep, I'. FOpu, Y.
JlapBuH.

Tabmuer u cxembl: «Bo3aukHOBeHUEe COJTHEYHOH CUCTEMBI», «Pa3BHTHE OpraHMYECKOTO
mupa», «PacturenbHas KieTka», <« KuBoTHas KieTtka», «lIpokapuoTuyeckass KIETKay,
«CoBpemMeHHas CHCTeMa OpraHUYecKOoTo Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YEJIOBEKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJI0K
MPEKOB COBPEMEHHOIO 4YENIOBEKa», «JlpeBHeimue moam», «J/IpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UenoBedueckue pach».

Ob6GopynoBanue: wmymspku — «lIpoucxoknenue dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUATEKaHTPOIa, HeaHAepTaablla, KPOMAaHBOHIIA), CIICTIKH WJIM W300paKCHHUS KaMEHHBIX OPYIHUil
MEepPBOOBITHOTO YEJIOBEKA (KaMHU-YOMIEPHI, pyOusa, ckpediia), TeOXpOHOJIOTHYECKas: TaOiuIla,
KoJUIeKIus «P@OpMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NPaKTH4YECKHE PadOThI:

[TpakTuueckas padota Ne 1. «M3ydeHne UCKOMAaeMbIX OCTaTKOB PACTEHUN U )KHBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcHsi «IBOJIIOIHS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-HAYYHBIM WITH
KpaeBeTUECKUIN My3ei).

Tema 3. Opranusmbl H OKpY:Kal0LIasi cpeaa.

DOKOJOTHUSI KaK Hayka. 3aJadyd W pa3feibl dSKOJOTMU. MeEToapl 3KOJIOTHYECKUX
HccaeA0BaHUM. DKOJOTHYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHUS  OpPraHMW3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Okonoruueckue ¢akropbl. Kiaccuduxamnus skonornueckux (akTopoB: aOMOTHUYECKUE,
OuoTHYecKue 1 aHTpornoreHHsle. JlelicTBre 3K0I0rn4eckix (PakTopoB Ha OPraHU3MBbI.

Abuotuueckue  GakTOphel:  CBET, TEMIleparypa, BIAKHOCTb. DOTOMEpUOAU3M.
[IpucnocobaeHust Opranu3MoB K JecTBHIO abnoTHueckux pakTopoB. buonoruueckre puTMbl.

buotnueckne daktoppl. Buasl OMOTHYECKMX  B3aUMOJEHCTBUN:  KOHKYPEHLHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koomeparus, MyTyaiu3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxJIeOHWYECTBO). AMEHCANIM3M, HEUTpaau3M. 3HaueHHe OUOTHYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPTraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTenu MOMYJSLUU:
YUCJIEHHOCTb, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, HPHUPOCT, Murpauus. JluHamuka
YUCJIEHHOCTH MOMYJIALMU U €€ Peryisiusi.

Hemouncrpanumn: [loprpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkens.

Tabmuiet u cxemsl: kaprta «l[Ipupoansie 3086 3emiuy, «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Doronepuonuzmy, «llonmymsaunn», «3aKOHOMEPHOCTH pPOCTAa YHUCIEHHOCTH MOMYJISIUU
nHpy3opun-Tydenpkny, «llumessie nenm».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaboparopHas padota Ne 3. «Mopdomnorudeckne 0coOEHHOCTH PACTCHHI U3 Pa3HBIX MECT
oOUTaHUSD.

JlaboparopHas paboTa Ne 4. «BrnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYyCay.

[Ipaktuyeckas padora Ne 2. «[1oacd€T IIIOTHOCTH MOMYJISLMNA Pa3HbIX BUIAOB PACTCHUI».



Tema 4. Coo01mecTBa U IKOJOrHYeCKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OuoneHo3. CTpykrypbl  OHOLIeHO3a:  BHJOBa,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Bunpi-nomunanTsl. CBsi3u B OHOLIEHO3E.

Dkonoruveckne cucreMbl (dKocuctembl). [loHsiTme 00 3KocHcTeMe W OMOTreoIeHO3e.
OyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopoT BemiecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBble menu u ceTn. OCHOBHBIE TIOKa3aTeNd HKOCHUCTEMBI: OHoMacca,
MPOJIYKIHUS. DKOJIOTUYECKUE NHUpaMUIbl: MNPOAYKIMH, YUCIEHHOCTH, OuomMaccel. CBolicTBa
HKOCHUCTEM: YCTOHUMBOCTb, CAMOPEryIsiius, pazButue. Cykmeccusi.

[Ipupoausie 3KOCHCTEMBI. ODKOCHCTEMBI O03€p U pPEK. ODKOCHUCTEMa XBOMHOIO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOO3KOocUCTEMBI. buosornyeckoe u
X031CTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak (akTop ycTOHYMBOCTH 3KocucTeM. CoXpaHeHHe OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB M CTpyKTypa Ouochepsl.
XKupoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ouocdepbl Kak II0OATBHOM 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemiecTB W OHOTEOXMMHYECKHE IHMKIBI 3JEMEHTOB (yriepona, a3oTa).
3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B 6uochepe 3emiun. AHTpONOTeHHbIE W3MeHEeHUs B Onocdepe. [ modansHbIe
9KOJIOTUUYECKHUE MPOOIIEMBI.

CocymiecTBoBaHue IpUpoibl U yenoBedecTBa. CoxpaHeHne OMopa3Ho0Opa3us Kak OCHOBA
ycroiunBocT 6uochepsl. OCHOBa palMOHATIBLHOTO YIPaBJICHHs MPUPOJHBIMU pecypcaMu U UX
ucrnoJib30Banue. JloCTHKeHus: OMOJIOTHH U OXPaHa MPUPOIBI.

Hemoncrpaumu: [Toprpersr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupst u cxemsl: «llumessie nenu», «bUOIEHO3: cOCTaB U CTPYKTypa», «IIpupoaHbie
coobmectBa», «llenn mnutanua», «Ikonoruueckas nupamunaay, «buochepa u uenosexy,
«JKocHucTeMa IIMPOKOJUCTBEHHOIO Jieca», «IKOCUCTeMa XBOMHOro Jiecay, «buoreHos
BoJ0EMa», «ArpoueHos», «lIpuMepHble aHTPOMOreHHbIE BO3JACHCTBUS HA IPUPOIY»,
«BaxxHeliue MCTOYHHKHU 3arps3HEHHs] BO3JyXa U TPYHTOBBIX Boa», «[louBa — Baxueiimias
cocraBisitomas 6uocheps», «DakTopsl nerpagannu nousy, «llapaukossii addexT, «DakTOpshI
pasMoaKTUBHOTO 3arps3HeHus 6nocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KU3HU B Onocdepe», «O30HOBHIN dKkpaH Ouocheps», «KpyroBopoT yriepoaa B O6uochepe»,
«KpyroBopot a3zoTa B IpUpoOAE».

Ob6opynoBanue: MO/1eJ1b-aNITMKALHS «Tunuynsie OHMOIIEHO3BI», repOapuit
«PactutenbHble  coobmiecTBa», Koswekuuu — «buoneno3», «Bpemutenu — BaxHEHIINX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapud ¥ KOJUIGKIMM pPACTEHUH U IKUBOTHBIX,
MPUHAISKAIINE K pa3HbIM SKOJIOTHYECKUM TpylnnaMm ofaHoro Buaa, KpacHas kaura Poccuiickoit
denepanuu, n300pakeHUsI OXpaHIEMbIX BUJIOB PACTEHUI U KUBOTHBIX.



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

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMucs MPOrpaMM CperHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE€3yJIbTaTOB OCBOCHHUs Npeamera «bHOJIOrHsS» BBIAEIECHbI
CIIEAYIONINE COCTABIIAIONINEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  TpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEICIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXKIEeHUI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEM M UCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MNpuUCymuMu CUCTEME
OMOJIOTMUECKOTO O00pa30BaHMs, HAJWYHE HKOJIOTHYECKOTO TPABOCO3HAHUSA, CIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCTA «bunonorusa» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/II U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, MMIPHUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH MOBEAEHUS U CIOCOOCTBYIOT MpOIEcCcCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBOXEHHSI K 3aKOHY M TNPABOMOPSAKY, YEJOBEKY TpyJa U CTaplieMy MOKOJIEHHIO, B3AaUMHOTO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUSI yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYalOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M OMNBITAa JESITEIBHOCTH B IPOIECCE peaTn3alli OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPENENATh COOCTBEHHYIO TMO3HMIIMIO IO OTHOIIGHHUIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKICHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;



FOTOBHOCTb K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHUS Y4EOHBIX,
MO3HABATEJBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJIBTYpY, IPOLJIOE U HACTOSIIIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIIEHHME K MPUPOJHOMY HACJIECIWIO ¢ TaMSATHUKAM TPUPOJIbI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHHSI OMOJIOTUU B MIO3HAHUY 3aKOHOB MPUPOJIBI, B KU3HU YEJIOBEKA 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(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHMUS;

CIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJUTENSAM, CO3JAaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

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

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHUA  KYJIbTYPbl 310POBbS W
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpeXKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBUI M HENPHUSATHS BPEIHBIX MpPUBBIYEK (YIMOTPEOICHUS aTKOTOJs,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IJIAHUPOBATH W CAaMOCTOATEIHHO  BBITIONHATH  TaKYyHO
NEeSTENbHOCTb;



MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO U CaMOOOpPa30BAaHHMIO HA MPOTSHKEHUH BCEU
KU3ZHU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX IOCJIEICTBUM JJIs1 OKPYKAIOLLEH Cpe/ibl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble NMPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pelIeHnH NpoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOIOIOJIB30BAHUEM (COOIIOACHNE
MpaBWJI MOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHIMAEMbBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpakTHKe, TOTOBHOCTH K YYacTUIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOW M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY>KaIoLeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOW IUBMIIM3AIMK: 00ecreueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTHYECKUX MPOoOsieM U oOecrieueHus mepexoa K yCTOWYMBOMY Pa3BUTHIO, PAlIMOHAIBHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIBTYPbI, €CT€CTBEHHO-HAy4YHOH TpPAaMOTHOCTH, KaK COCTaBHOW YacTu (YHKIHMOHAIHHOU
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJMy4aeMble 3HAHUS JUIs aHajiu3a WU OOBSICHEHHs SBICHUN
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (AaKTOB M HMEKOIIUXCS [aHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
po0JieM B pEaIbHBIX KU3HEHHBIX CUTYAIIUAX;



OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBHH C JKM3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl OCBOCHUS y4eOHOro mpeamera «buoJorus» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHWS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MexmpenMeTHbIe) oOleHay YHbIe TTOHSATHS, OTPAXKAIONME 1IEJIOCTHOCTh HAYyYHOU KapTUHBI MUpa
U creruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJIICHUE, MPOLECC, CUCTEMa, Hay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIOJIEHNE, U3MEPEHUE, SKCIEPUMEHT M JPYruxX), YHHBEpCalIbHbIE
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAOIINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OOYJaroIInxcs,
CIIOCOOHOCTD 00yJaronuxcst HCII0JIL30BAaTh OCBOEHHBIE MEXTUCITUTUTHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUSI B I03HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CpEeIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIHMpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccuduKaiuu, oO0O0OIIeHHS), PACKPHIBATh CMBICT OHOJOTHYECKHX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMH);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

HCIOJIb30BaTh OHOJIOTHYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pACCyXACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3NIUMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

paspabaTeIBaTh IUIaH PEUISHUS MPOOIEeMbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUaTbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

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

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodseM, CnocoOHOCTBI0O U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHHUH Y4EOHBIX U COIMATBHBIX TIPOCKTOB;

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

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3MpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

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

YMETh TIEPCHOCUTh 3HAaHUS B  [O3HABATEIBbHYIO M  IPAKTHYECKYI0  OOJACTH
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ unopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUICCKH OIICHUBATh €€ JJOCTOBEPHOCTh U HEIPOTHUBOPECYHBOCTH;

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

nprOOpeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN S3bIK B KayeCTBE CPEICTBA MPU pPaboTe ¢ OHOJOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIJIETh HAaBBIKAMU pPACIO3HABaHHUS W 3alIUTHl  UHbOpMaAIUK, HHYOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHMSA, TMOHMUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
IPYrUX JIOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

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

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJIorn4eckoi mpobieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUSI IPYIIIOBBIX
(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 LEJIM COBMECTHOW JESTeNbHOCTH, OPraHU30BBIBATH W KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PEeryJATHBHBIMH AeCTBUAMM:

1) camoopraHu3amnusi:

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

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IIOCTYIKAaX IO OTHOLIEHUIO K >KMBOW IPHUPOJE, CBOEMY 3IOPOBBIO M 3I0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIAH PELICHUs MPOOIEMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAHHBIN BBIOOP, apIyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

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 CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYalliH, BBIOOPa BEPHOTO PEIICHHS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

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.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHUs nporpaMMbl COO mno Ouosiornu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
NEeSITEeIbHOCTH 1O TOJYYEHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUW B Pa3IMUHBIX y4eOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00yUEHUsI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

C(OPMHUPOBAHHOCTb 3HAHMM O MECT€ U POJIM OMOJOIMH B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHON I'PaMOTHOCTH YeJIOBEKa Ul PELICHUs] dKMU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp:KaHUE OMOJIOIMYECKMX TEPMHHOB M MOHATUI: KU3Hb, KJIETKA,
opraHusM, Merabosu3M (0OOMEH BEHIECTB H  IPEBpallleHHEe JSHEPTrHH), TOMEeoCTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alUsl JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BE/IEHHE
(penpoaykuus), HACIEACTBEHHOCTh, 3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yueHust (0 LIeHTpax MHOrooOpa3usi U IPOUCXOKICHUS KyIbTYpHbIX pacteHuid H. 1.
BaBuioBa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4yHOro IO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SIBIECHHH, OpraHum3auus M MpOBEJCHHE OHOJOrMYECKOIro
HKCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HCCIEAYeMbIMU
BEJIMYUHAMH, OOBACHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAyYHBIX IOHSATH,
TEOpUH U 3aKOHOB, YMEHHUE JIe1aTh BBIBO/Ibl HA OCHOBAHUH MOJTYYEHHBIX PE3YIbTAaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIJIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBHIYyaIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM



IPaMOTHOIO IOBEJCHMUSI B OKpPYKAIOWIEH INPUPOAHON Cpele, NOHMMaHUE HeoOXOIUMOCTU
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
IIPUPOIOII0JIL30BAHUS;

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

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTUYECKHE pabOTHI, COONIONATh MpaBWiIa MPU
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, HayYHO-TIOMYJSIPHbIE MaTepHUasibl), STUUECKHUE aCIEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

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

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUI O MeCT€ M POJM OMOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MHUPOBO33PEHHUS, O BKJIAJI€ POCCUMCKUX 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, SBOJIONMS, JBIKYIIME CHJIBI  ((DAaKTOpPBI) JBOJIIOIHUH, IPHUCIIOCOOIEHHOCTH
OpraHM3MOB, BHJ000pa3oBaHHE, OSKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

yMEHHME H3/araTh Ouosoruueckue teopuu (dBoitoumonHas Teopus Y. JlapBuna,
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 CUCTEMAaM;

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
BEITMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PE3YyJlbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJISIIIUKM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYILEHTOB, OHMOT€OIEHO30B M HKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBl, IEPEHOCa BEIECTB U MOTOKA SHEPIHU B SIKOCHCTEMAax, aHTPOIIOI€HHBIX N3MEHEHHH
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUH, /Il IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCETHEBHOM JKHU3HHU C LIETbI0 00eceueHHsI
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
IIPUPOIOII0JIL30BAHUS;

YMEHHUE pellaTh >JIEeMEHTapHble OMOJOrMYECKHE 3aJlaud, COCTAaBIIATH CXEMBbI IepeHoca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

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

yMEHHE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMUSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(oOpManM{, HAyYHO-TIONMYJSIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH 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
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTI Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI U X OPraHU3alys 1 bubmorexa OK
p & https://m.edsoo.ru/7f41c292
bu6moreka [IOK
X 7 1 1
3 UMHYECKHUI COCTaB M CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HBHCACATEILHOCTE KICTKH https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 4 1 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4



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

11 KJIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM (undposbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 1
BOMOIVOHHAS GHOTOHS | https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1 1
3 Oprani3Mbl i OKpykarolas cpena 6 https://m.edsoo.ru/7f41cc74
bub. OK
4 CooO1iecTBa 1 3KOJIOTHUECKHUE CUCTEMBI 10 1 htI/tIszI:jI/(r)rT\.eeIijzti.ru 7fa1ceT4
OBIIEE KOJIMYECTBO YACOB I10
- 34 2 2.5

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHME 10 KJIACC

Ne | Tema ypoka Koun4yecTBo yacos HUcnoan3oBanue | Jlata usyyeHus
n/n odopynoBaHus
«Touka pocra»
Bcer | K/P | JI/PII/P IJIaH pakr
0

1 buonorus B cucreme Hayk 1

2 Merto bl mo3HaHus xuBoi mpupoisl. [lpakTnueckas padora Ne 1. 1 1 0.5
«Mcnonp30BaHne PA3TMYHBIX METOJIOB TP U3YYCHHH OHOIOTUYECKUX
00BEKTOBY

3 buosornyeckue cucTemMsl, MPOLECCH U UX U3YUEHHE 1

4 XHMMHUYECKUH COCTAB KIETKH. Bola 1 MUHEpaJIbHBIE COJIH. 1

5 benku. CoctaB u cTpoeHne OENIKOB. 1

6 depmeHTh — OroJioTHYecKre KaTanu3atopsl. JlabopaTopHasi paéora | 1 0.5 [Tpobupkw,
Ne 1. «M3ydenne kaTaTUTHYECKON aKTUBHOCTH (pepMEHTOB (Ha MEePEKUCH
MIpUMepe aMuIa3bl WM KaTajaasbl)» BOJIOpOJa

7 Vraesonasl. JIunmmnaer. Padora ¢ TEKCTOM. 1

8 Hyxnennosbie kucnotel. ATO 1

9 Uctopus u metoasl uzyuenus kietku. Knerounas reopus. Knerka kak | 1
L[EeJI0CTHAs J)KMBasi CCTEMa

10 | Crpoenue sykaproTrdeckoit kieTku. Jlaboparopunasi padora Ne 2. 1 Mukpockorr,
«M3yueHne cTpoeHUs KIIETOK paCTEHU, d)KUBOTHBIX, TPHOOB U MUKpOTpenapaThbl
0akTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpEnapaTax u ux
OTIMICAHUE)

11 | KonTpouabHasi padoTa 1o teme «XUMHUYSCKUN COCTaB U CTPOCHHUE 1 0.5
KIICTKU»

12 | OO6MeH BemiecTB WM METab0IHU3M. 1

13 | ®orocunres. Xemocunte3. TBopueckas padora. 1

14 | DHepreTnueckuii OOMeH. 1

15 | ’)KuzHenHslit nuki ki1eTku. Jlenenue kietku. Mutos. Jlaboparopnas 1 0.5 Muxkpockor,
pa6ora Ne 3. «Habmtonenue MuTo3a B KJIeTKaX KOHUMKA KOpeIIKa MUKpOTIpenapaThbl

JIYKa Ha TOTOBBIX MUKpOIIpCraparax»




16 | buocunTte3 Oenka. Peakius MaTpUYHOTO CUHTE3a 1

17 | Tpancusiuus — O6uocuHTe3 OENKa 1

18 | Heknerounsie popmel xku3Hu — Bupychl. TBopueckasi padora. 1

19 | ®opmBbl pa3sMHOKEHHUSI OPraHI3MOB 1

20 | Meiio3 1

21 | OGpa3oBaHue U Pa3BUTHE TOJIOBBIX KJIETOK. OTUIOIOTBOPEHHE. 1 0.5 Muxkpockor,
JladopaTopHas pa6ora Ne 4. «/3ydeHue CTpOeHUsI TOJOBBIX KIETOK MUKpOTIepraparhsl
Ha TOTOBBIX MHKPOTIPEIIapaTax»

22 | IHmuBuayaapHOE Pa3BUTHE OPTaHU3MOB 1

23 | 'eHeTnKa — HayKa O HACJIEICTBEHHOCTH U H3MEHYHBOCTH 1

24 | 3aKOHOMEPHOCTH HACJIeA0BaHUS TPU3HAKOB. MOHOTHOpHUIHOE 1
CKpEIIMBAHNE

25 | duruOpugHOE CKpelrBaHue. 3aKOH HE3aBHCHMOTO HaCIICIOBAHUS 1
MIPU3HAKOB

26 | CuerneHHOE Hacie0OBaHue NMpU3HAKOB. JIabopaTopHasi padora Ne 5. | 1 0.5 Mukpockorr,
«3yueHue pe3ynbTaToB MOHOTHOPHUIHOTO U JUTHOPUTHOTO MUKpOTeprapaThbl
CKpEIIMBAHUS Y IP030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax»

27 | I'eneruka nosa. HacnenoBanue npru3HaKoB, CHEIUICHHBIX C TIOJIOM 1

28 | U3menunBocTh. HenacnencTBeHHass i3MEHYUBOCTh. JIabopaTopHasi 1 0.5
padota Ne 6. zyuenne MoauUKaITMOHHONW H3MEHYUBOCTH,
MIOCTPOCHHUE BAPUAIIMOHHOTO psiJia U BAPUAIIMOHHOM KPUBO»

29 | HacnenctBenHas nu3aMeHUUBOCTh. JlabopaTtopHasi padora Ne 7. 1 0.5 Mukpockorr,
«AHanu3 MyTanui y Apo30(uisl Ha TOTOBBIX MUKPOIIpEnaparax» MUKpOTIepIapaThbl

30 | I'eneruka yenoBeka 1

31 KontposabHnas padora no reme «HacnencTBeHHOCTh U 1
W3MEHYUBOCTh OPraHU3MOBY

32 | Cenekuus Kak HayKa U poiecc. MeTo bl ¥ TOCTHKEHUS CeNeKIIUU 1
paCTeHMI U KUBOTHBIX

33 | buoTexHoJIorus Kak 0Tpacib MPOU3BOACTBA 1

34 | ArTrecTanHoOHHAs1 (KOMILIEKCHas1) padoTa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4




IHOYPOYHOE IIVNTAHUPOBAHHME 11 KJIACC

Ne | Tema ypoka Koun4yecTBo yacos HUcnoan3oBanue | Jlata usyyeHus
n/n odopynoBaHus
«Touka pocra»
Bcero | K/P | JI/PII/P MJIaH pakr

1 DBOJIIOLMUS U METObI €€ U3YUECHHUSI 1

2 Ucrtopus pazButus npeacraBiaeHuit 00 SBOITIONNN 1

3 MHUKpPOIBOITFOIHS 1
[Tomymsiust Kak dJIeMEHTapHAs SIUHUIA BHUIA U YBOJIOIUH.

4 JladopaTopuas padora Ne 1 «CpaBHeHHE BUIOB 11O 1 0.5
MOP(}OJIOTHIECKOMY KPUTEPHIO)

S) JIBuoKkymiye cuibl (3JieMeHTapHble (PaKTOPhI) SBOJIOIUI 1

6 EcTtectBeHHbIl 0TOOp U €ro popmbl 1
Pe3ynbTathl 3BOIONUHU: TIPUCTIOCOOIEHHOCTh OPTaHU3MOB 1

7 BH1000pazoBanue. JlaboparopHas padora Ne 2 «Onucanue 1 0.5
MIPUCTIOCOOJICHHOCTH OpraHru3Ma U €€ OTHOCUTEIILHOTO XapaKTepay

8 HamnpaBnenus u myts Makpo3BOJIIOIIMHT 1

9 Heob6parumocTts 3BOTIONNAH 1

10 Wcropust sxu3Hu Ha 3emiie U METOIbI €€ 3YICHUS 1

11 ['unoTe3br MPOUCXOXKACHUS KU3HU Ha 3emiie 1

12 PazButHe xu3HM Ha 3eMiie TI0 3paM U IIEpHoIaM 1
OcHOBHBIE ATAIbI BOJIOIUU PACTUTEILHOTO U dKUBOTHOTO MUDA. Komnekuuu

13 IpakTuyeckas padora Ne 1 «/3ydyeHne uckonaeMbIX OCTaTKOB 1 0.5 | uckomaempIx
pacTeHMIi U KUBOTHBIX B KOJUIEKLIUIX) OCTaTKOB

14 CoBpeMeHHas cCTeMa OPraHM4eCcKOro Mupa 1

15 DBOJIIOIMS YeJIOBeKa (aHTPOIOTeHe3) 1

16 JIBrokyniue cuibl ((pakTopel) aHTpOIIOTeHe3a 1

17 OCHOBHBIE CTaJMH 3BOJIIOLNH YEIOBEKa 1

18 UenoBeveckre pachl M NPUPOIHBIC aIaNTAIlMN YeTIOBEKa 1

19 KonTtpoubHas pa6ora no reme «Bo3HUKHOBEHHUE U PA3BUTHE KU3HU 1
Ha 3emiie»




20 DKOJIOTHS KaK HayKa 1
21 Cpenpl 0OMTaHHS U KOJIOTHYECKHE (DaKTOPBI 1
Abuotnueckue pakropsl. JlaGopaTopuasi paéora Ne 3. Jlymer
22 «Mopdodonorudeckne 0COOCHHOCTH PACTEHHH U3 Pa3HBIX MECT 1 05
obOutanusy». Jlaboparopnas padora Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa)
23 buoTtnueckue GpakTopsl 1
DKOJIOTHYECKHE XapaKTepuCcTUKH nonyisuuu. [IpakTudeckasn Jlyma
24 padora Ne 2 «Iloacuér miI0THOCTH NOMYNIALNMNA pa3HbIX BUAOB 1 0.5
pacTeHuin»
25 Coo01ecTBa OpraHu3MoB — OHOIIEHO3 1
26 DKOJIOTUYECKHE CHCTEMBI (IKOCUCTEMBI) 1
97 OCHOBHBIE TIOKA3aTEIH YIKOCUCTEMBI. DKOJIOTHUECKHE TUPAMUJIBI. 1
CaotictBa 3xocucteM. Cykieccus
28 [TpupoaHBIC 5KOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rmobanpHas skocucTema 3eMiu 1
31 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OHOChephI 1
32 UYenoseuecTBo B Onochepe 3emiun 1
33 CocytiecTBOBaHHE MTPUPOJIBI U YEIIOBEUECTBA 1
34 ATTecTalMOHHAA (KOMILJIEKCHAs1) pa6oTa 1




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

CusoriazoB B.1., Aradonoa W.b. 3axaposa E.T. O6mas 6uonorus, 10-11 xmace, 6a30Bbiii ypoBeHb. — M.: [Ipoda, 2020.
bensies [I.K. O6mas 6uostorus. 10-11 k1. — M.: «IIpocsemenue», 2000 T.

B.B. Ilaceunuk. buonorus, 10 ki1. — M.: «I[Ipocsemenue», 2020 r.

B.B. Ilaceynuk. buonorus, 11 k1. — M.: «I[Ipocsemenue», 2020 r.

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

YMK k yueOHMKaM

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmnoreka [JOK https://m.edsoo.ru/863d4314
Hudposas mkonaa OpeHOYypKbsi

MATEPUAJIBHO-TEXHUYECKAS BA3A

Ne HaumenoBanue o6opynoBaHus KonnuecTtBO equHuUIl
/1

1 I[udposas maboparopust 1o OMOJIOTHH (YICHHUECKAas) 2

2 udposas nadoparopus no Guznooruu (mpohuaIbHbIH 1

YpOBEHB)

3 Hudposas mabopatopus Mo SKOJIOTUN 1

4 Mukpockon nudpoBoi 1

5 YyeOHas 1abopaTopus IO HEHPOTEXHOIOTHH 1

6 HoytGyk 2

7 OnTtuyeckas NpoOBOJAHAS MBIIIb 2



https://m.edsoo.ru/863d4314

		2024-12-06T15:59:48+0500
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ГАМАЛЕЕВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №1" СОРОЧИНСКОГО ГОРОДСКОГО ОКРУГА ОРЕНБУРГСКОЙ ОБЛАСТИ




