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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJXO0A0B K (opMUpOBaHHIO cojepKaHus ydeOHOro mpeamera «bBHONOTHS» COCTaBUIH:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ysnbTaToB 0O0yUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
o0mMX HeTsIX W MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero oobpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crielu(rKe OUOJIOTUH,
e 3HAaYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM TTOJIOKEHUSIM, ONIPEAEITICHBI OCHOBHBIE () YHKITHH IPOTPaMMBI 10
Oouosiorun u €€ CTPyKTypa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O EesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMTAaHUS W Pa3BUTUsI OOy4aromuxcs cpencTtBamMu ydeOHoro mpeamera «buomorusy,
ompenenser 00sf3aTeNbHOE MPEIMETHOE COJEpKAHHE, €r0 CTPYKTYpY, paclpelelieHHe 110
pasnenaM M TeMaM, PEKOMEHIyeMYIO MOCIeIOBATeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO MpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCA.

B mporpaMmMe mo OHOJIOTMM TakKe YUYMTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM W IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumosormm (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMil  JUYHOCTH, OKOJOTMYECKOTO  MBIIIJICHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoi cpeze. [loaromy Hapsay ¢ u3ydeHreM 001Ie0HOIOTHYECKIX TEOPHA, a TAK)Ke 3HAHUH
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
MIPOLIECCOB B MIPOrpaMMe MO OMOJIOTUH YIEJI€HO BHUMAHUE UCTIOJIb30BAHUIO MOJTY4YEHHBIX 3HAHUI
B IIOBCEJHEBHOM JKM3HHM JUIsl PELICHUS MPHUKIATHBIX 33734, B TOM 4HCIE: MPOPUIAKTHKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUSI HKOJIOTUYECKHU 11eJIeCO00pa3HOTO MOBEJECHUSI B OKpYXKArollel MPUPOIHOIl cpere,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpaBJIEHHOCTH Y4eOHOTO
npenMera «bHUoNOrHs» MPOAUKTOBAHO HEOOXOIMMOCTBIO OOECIIEUeHHs YCIOBUM JUIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe Y OOYYaIOIIUXCSI CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JHMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buonorus Ha ypoBHe cpemHero ooOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLWHU, CO3MAET YCJIOBHS JUIS: TO3HAHUS 3aKOHOB >KHUBOM TMPUPOIHI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro u OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OHONOTHSI UMEET TaKXkKe IS PElIeHUS BOCIHUTATENbHBIX H
Pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anun odyqaromuxcs. M3yuenue



Onosoruu 0OecneunBaeT yCciaoBUs s (OPMUPOBAHMS MHTEIUIEKTYaIbHBIX, KOMMYHUKAITHOHHBIX
U UHQOPMALMOHHBIX HABBIKOB, JCTETHYECKOM KYJIbTYpBl, CHOCOOCTBYET HHTETpaluU
OMOJIOTMYECKUX 3HAHUI C NPEACTABICHUSAMH M3 APYTUX Y4E€OHBIX HPEAMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazpanHble MOIOKEHUS O MpeIHAa3HAYeHUN Y4eOHOTO MpeaMeTa
«buonorus» cocTaBuIM OCHOBY JUTS OTIPEACIICHUS TI0IX0/I0B K OTOOPY M CTPYKTYPHPOBAHHIO €TI0
COJIepKaHus, IPEICTABIEHHOTO B IPOrpamMme 1o OMOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHHUS M YMEHHS, 3HAUYMMBIC sl (pOpMUpOBaHMs OOIMIEH KYJIbTYpBI, ONpPEICISIONINe
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM [uisi  (QOpMHUpPOBaHMUS
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4ETOM NMPHOPUTETHOIO 3HAUEHUS 3HAHUNA 00 OTIMYUTEIBHBIX 0COOEHHOCTSIX
YKUBOU IPUPOJIBL, O €€ YPOBHEBOW OPraHMU3aLMH U 3BOJIIOLIMH. B COOTBETCTBUY € 3TUM B CTPYKTYpE
yueOHOoro npeamera «buosorus» BblAeNeHbl CIEAyIOIINe coJepKaTelbHble JMHUU: «buonorus
Kak Hayka. MeTo/ibl HaydyHOTO Mo3HaHusA», «Kierka kak Ouosnorudeckas cuctrema», «OpraHusm
Kak Omosiornueckas cucrema», «Cucrema 1 MHOTOOOpa3ue OpraHudeckoro Mupa», « BOJIONUS
YKUBOU IPUPOIBI», « IKOCUCTEMBI U TPUCYILIHE UM 3aKOHOMEPHOCTH.

Henp uzydyenus ydebHOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIeHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHre YMEHUI HCIOJIb30BaTh 3TU 3HAHMS JJIi TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOM MPUPOIBI U PEIIEHUS Pa3InYHbIX )KU3HEHHBIX TPOOIIEM.

JlocTkeHne 1enu u3ydeHuss ydeOHoro mnpenmera «buonorus»» Ha 06a30BOM YpOBHE
obecrieunBaeTcs PelIeHuEeM CIIEIYIOUIUX 3a/1au:

OCBOEHHE 00YJaIOIIMMUCS CUCTEMbI 3HaHUN 0 OMOJIOTMUYECKUX TEOPUSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWiIax, CIyXKalluX OCHOBOM s (popMHUpoBaHUS
MIPEJICTAaBJICHU O EeCTEeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAY4YHOTO MO3HAHUS,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTUY;

(dbopMupoBaHHe y OOYYarOIIUXCS IMO3HABATEIbHBIX, MHTEIJIEKTYyaJbHBIX U TBOPYECKHX
CIOCOOHOCTEH B IpoIecce aHaNM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAayYHBIX B3TJISIOB,
UJeH U MOAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmei KylabTypbl, (YHKIIMOHATBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA >KHUBOW MPUPOIbI HA
OCHOBAHUU 3HAHUI U OTBITA, MTOTYYECHHBIX IPH U3YYCHUH OUOJIOTUH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JAEATEIBbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LIEHHOCTH OMOJOTMYECKUX 3HAHUHM JUISl MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIE/ICTBUI CBOEH JEATENBHOCTH IO OTHOIICHUIO K OKpYXKarollel cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOITIOIEHUE MEP TPODUIAKTUKY 3a00JIeBaHUH.

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

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).

COIAEPKXAHUE OBYUYEHUASA
10 KJIACC

Tema 1. buoJsiorust Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMH HayKaMu, (uiocodueit, dTUKOW, ICTETHKOW W mpaBoM. Poib Ouosiornu B
(hopMHUpPOBaHUM COBPEMEHHOM HaydHOU KapTUHBI MHpa. Cuctema OMOJIOTHUYECKUX HaYK.

MeTopl IO3HAHUS KUBOW MPUPOABI (HAOTIOIEHNE, SKCTIEPUMEHT, OMMCaHNe, H3MEpPEHNE,
KJ1accu(pUKaus, MOJIeIMpOBaHHe, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, JIx. Yorcon u ®@. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[Ipaktuueckass pa6ora Ne 1. «lcmomb3oBaHuEe pa3IMYHBIX METOJOB TPU H3YYCHHH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIHS.

XKusbie cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIHUME KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiictBa OumocucteM M HUX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHM ), OMOC(EPHBIH.

JdemMoHcTpanum:

Tabmuiper u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «YPOBHU OpraHU3aIUU >KUBOU
MIPUPOJIBI».

O6opynosanue: moaens Moiekynsl JJHK.

Tema 3. XuMHUYeCKHUIi COCTAB U CTPOEHHUE KJIETKH.

XUMHUUYECKUH COCTAB KIETKU. XUMUYECKUE IIEMEHTBI: MAKPOAJIEMEHThI, MUKPOJIEMEHTBHI.
Bognia 1 MuHepanbHbI€ BElllECTBA.

@yHKIMU BOJbI M MHUHEpAIbHBIX BELIECTB B KieTke. [logmepkaHue OCMOTHYECKOTO
OamaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHHOKHUCIOTH — MOHOMEpHI OeikoB. HezameHuMebie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEITKOBOI
MOJIEKYJIbl (TI€pBUYHAs, BTOPUYHAs, TPETHUUHAas M YETBEPTUUHAs CTPYKTypa). XUMUUYECKUE
cBoiicTBa OenkoB. buonorudeckue GyHKIIUN OEITKOB.



®epMmeHTbl — OHonoruyeckue karanu3aropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyocrtpatnas  crnenuduuHocte. Kodepmentsl. Butammubel.  Otiamuust  GepMeHTOB  OT
HEOPraHUYECKUX KaTalu3aTopOB.

YrneBoapl: MoHOcaxapuibl (TIIOKO3a, pub0o3a M Je30Kcupub03a), aucaxapuabl (caxaposa,
JIaKTO3a) W ToJMcaxapulibl (Kpaxmai, TJIMKOTEH, IeJUIi0iio3a). buonorudeckue ¢GyHKIUU
YTJIEBOJIOB.

Jlumuapl:  Tpurauuepuasl, QGochomunuasl, crepouabl. [uapodmisHO-THAPO(YOOHBIE
cBoiicTBa. buonornueckne QyHkmuu munugaoB. CpaBHEHUE YTIIEBOJOB, OCIKOB U JIMIIUIOB Kak
HCTOYHUKOB PHEPIHH.

Hyxnennossie kucnotsl: /IHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCJOT.
Crpoenue u ¢ynkuuun JIHK. Crpoenne n ¢ynxuum PHK. Bunet PHK. AT®: crpoenue u
(GyHKIMH.

[uronorusa — Hayka o kinerke. KilerouHas Tteopus — nmpumep B3aMMOJEHCTBHUS UACH U
(akTOB B HAYYHOM MMO3HAHUU. MeTO/1bl U3YUYEHHUS KIETKH.

Krnetka kak nenocrHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, moJsiekynsl JJHK kak reneruueckuii anmapar, cuctema cuHTesa Oenka.

Tunel KkIeTOK: »syKapuoTHYeckas M mpokapuoThueckasd. (OCOOEHHOCTH CTPOEHUs
npokapuoTHueckoi kinetku. Kinerounas crenka 6akrepuil. CTpoeHue 3yKapuoTHUECKON KIETKU.
OCHOBHBIE OTINYHUS PACTUTEIHHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIUKC, UX (YHKIIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnazmMa u €€ opraHoOUIbI.
OnnomemOpannbie opranousl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [ToayaBTOHOMHBIE
OpraHoubl KIETKH: MUTOXOHIPHH, ITacTUBL. [IporcxXokaeHre MUTOXOHAPUH U TUIACTUA. Busl
mwiactua. HememOpaHHble OpraHouJbl KJIETKH: PUOOCOMBI, KJIETOUHBIH IIEHTP, LEHTPHUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIMN OpraHOMA0B KIETKU. BKitoueHus.

SAnpo — perynasTopHsbIi 1IeHTp KiIeTku. CTpoeHue sijpa: saepHas 000J049Ka, Kapuoriazma,
XpOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BewecTs B KIIETKE.

JdemoncTpaumnu:

IToptpetsrl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, J[xx. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHX DJIEMEHTOB B HEKHUBOM  IIPHPOIE,
«PacrpeneneHne XMuMU4YECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxembl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3J€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «bruocunTres Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Crpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KieTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKu», «CTpoeHue
IIPOKapUOTUYECKOH KIETKN», «CTpOCHHE AApa KIETKN», «YTIIEBOIABD?, «JIUIuIbpD).

OO6opynoBaHue: CBETOBOM MHKPOCKON, OOOpynOBaHHE JUIsl MpPOBEAEHHUS HaOIIOIEHUI,
U3MEpEHUH, SKCIIEPUMEHTOB, MUKPOIIpENnapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTaJINTHYECKON aKTUBHOCTH (hepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».

JlaGoparopuast pabora Ne 2. «M3yueHue CTpOEHUS KIETOK PAcCTEHUHM, >KUBOTHBIX WU
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U UX OMUCAHHUE»



Tema 4. /KuzneneaTeJbLHOCTh KJIECTKH.

OOmen BemectB, wuiauM Merabomu3M. Accumwianus (IJIacTUYeCKUd OOMEH) U
TUCCUMIIISALINS (PHEPTeTHUECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca Merabonu3ma. Poib
3aKOHOB COXPaHEHHsI BEIIECTB U SHEPTUH B TOHUMAHUN METa00IH3Ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbli. Posb GepMeHTOB B 0OMEHE
BELIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas (aszbl ¢orocuHTe3a. Peakmum ¢dorocuHTE3a.
DddexruBHOCTD poTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A JIJIs )KU3HU Ha 3emuie. BriusHue ycinoBwmii
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MMOBBIIICHHS €T0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIONMe OaKkTepuu. 3HAUEHHWE XEMOCHHTE3a IS KU3HU Ha
3emue.

OHepretuyeckuii oOMeH B  KieTke. PaciiersieHue  BeIIeCTB, BBIJACIEHUE U
aKKyMYyJUPOBAaHHUE SHEPTUHU B KJIETKE. DTallbl 3HepreTuyeckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe oxucieHue, WIM  KJIE€TOYHOE  JpIxaHue. OKuCIUTENbHOE
dhochopmmpoBanue. DPHEKTUBHOCTH FHEPTETUIECKOTO OOMEHa.

Peaknmun martpuunoro cuHTe3a. ['enernueckass uHpopmanus u JIHK. Peamuzarus
reHeTuyeckoil MHpopmauu B KieTke. ['eHeTuueckuil Koa U ero cBOMCTBa. TpaHCKpHUNLIUS —
matpuunblii cuate3 PHK. Tpancnsauus — 6uocunres Oenka. Jransl TpaHchsuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B GMocrHTE3€e Oenka.

Hexknerounsie hopmsbl xku3Hu — Bupycsl. Mcropus otkpsiTus Bupycos (. Y. UBaHoBCKuit).
Oco0EHHOCTH CTPOCHUS W >KM3HEHHOTO IMKJIa BUPYycoB. bakrtepmodaru. bonesnu pacteHui,
JKUBOTHBIX M YEJIOBEKA, BbI3bIBaeMble BUpycamu. Bupyc nmmynonedunura yenoseka (BUY) —
Bo3Oyautens CIIMJla. OOpaTHast TpaHCKpHUMIUsSA, peBepraza M wuHTerpasa. lIpodmumakrrka
pacrnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUIA.

JdemoHncTpaumnu:

IToptpetsr: H. K. Konsuos, . Y. UBanosckuii, K. A. Tumupszes.

Tabmupt  u cxembl: «Tunbel  nuTanus», «Merabonusm»,  «MUTOXOHIPUSY,
«OHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Crpoenue u
¢byHkuuoHupoBanue reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupyce»,
«bakrepuodarn», «Crpoenue u ku3HeHHbIM 1mkan Bupyca CIIMa, Oakrepuodaray,
«Pemmukanus JTHK».

O6opynoBanue: monenu-anmumkanuu «Ynsoenue JIHK u tpanckpunums», «buocunres
6enkay», «CTpoeHue KIeTKuy, Moaens cTpykrypsl JJTHK.

Tema 5. PazMHoOkeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1ukn, WiaM KU3HEHHBIM nukin kietku. Wurtepdaza u mutos. I[Ipouecchr,
nporekawmue B uHrepdasze. Pemnmukanus — peaknus marpuunoro cunreza J[HK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapHOTWIl. JIUMIOMIHBIA M TalUIOMJIHBIA XPOMOCOMHBIE
Habopel. Xpomatusl. LluTonoruueckre OCHOBBI pa3MHOXKEHHUS W MHAMBUAYAJTLHOTO Pa3BUTHUS
OpraHu3MOB.

Jenenue knerkn — muto3. Ctaguu muto3sa. [Iponeccsl, mpoucxoadiue Ha pa3HbIX CTaAuAX
MHUTO3a. bruosornyeckuii cMbICII MUTO3a.

[IporpamMmmupyemasi rubesb KIETKH — aromnTo3.

®opMbI pa3MHOXKEHHUS OPraHU3MOB: OecIosioe ¥ MoJ0Boe. Buibl 6ecnosoro pa3sMHOKEHUS:
JieTIeHUe HaJlBO€, MOYKOBAHHWE OJHO- W MHOTOKIIETOYHBIX, CIIOPOOOpa3OBaHHE, BETE€TaTHBHOE
pa3MHOkeHHe. ICKycCTBEHHOE KJIOHMPOBAHUE OPIaHU3MOB, €r0 3HaYEHHE VISl CEJIEKIUU.



[TooBoe pa3MHOMXKEHHE, €T0 OTIUYHUS OT OECIOJIOTO.

Meiio3. Craguu wmeio3sa. [lpomeccsl, mpoucxonsnue Ha cragusx meiosza. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. buonornyeckuii CMbICI U 3HAYEHUE MEN03a.

I'amerorenes — nporecc 00pa3oBaHMs MOJIOBBIX KIETOK y KHUBOTHBIX. [10JIOBBIE JKeNe3bl:
CEMEHHUKHU U sinuHuKHU. OOpa3oBaHME M Pa3BUTHE TOJIOBBIX KJIETOK — raMmeT (CIepMaTo30u],
AilleKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpOeHUs SHUEKIETOK W
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHOoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTHUS Y TMO3BOHOYHBIX >KMBOTHBIX: ApPOOJIEHUE, TacTPYIsIus,
opranorenes. [loctamOpuoHanbHOE pa3zBUTHE. THIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuii. OHTOT€HE3 IBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH, CTaIlN
pPa3BUTHSL

JdemoHncTpaumnu:

Tabmuipt u cxeMbl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «/[BOWHOE OMIIOAOTBOpPEHUE Y
IIBETKOBBIX PacTeHUI», «BereTaTuBHOE pa3MHOKEHHUE pacTeHUNY, «JleneHne KIeTku 0akTepuiny,
«CTpoeHHe TOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBbD», «KileTouHbld UKD, «Pernmukamms
JHK», «Muto3», «Menosy, «IIpsmoe n HenpsiMmoe pa3BUTHEY, «] 'aMeTOTeHE3 y MIEKOTTUTAIOIINX
1 yenoBekay, «OCHOBHBIE CTAJMH OHTOICHE3a.

O6opynoBaHue: MHKPOCKOI, MukKpornpenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETOY,
«SlifiexiieTka MIIEKOMUTAIOIIEToy, «KaprnokuHes3 B KJIeTKax KOpeuIka JIyKay», MarHUTHAs! MOJIEIIb-
anmukanus «Jlenenne kinetkny», moaens JTHK, monens metadasHoit XpoMOCOMBI.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaGopaTtopnas padorta Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlaboparopnas pabota Ne 4. «/3yueHHe CTpOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHeTukd. Ponb uuTojoruu u
SMOPHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitag poccuicKuX U 3apyOeKHbBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeTopl TeHEeTUKH (TUOPUIOJIOTUYECKHH, LHUTOTeHEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbBIE T€HETHUUECKUE MOHATH. ['eHeTH4ecKkass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpelIMBaHuil.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonorubpuaHoe ckperuBaHie. 3aKoH eInHOo00pasusi THOPUIOB MepBoro nokosieHus. [Ipasuio
JOMHHUPOBaHMS. 3aKOH pacllelUIeHus Mpu3HakoB. [umoreza yucrtoThl ramer. llomHoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

JuruOpugHoe  cKpemmuBaHMe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHUS  IMPU3HAKOB.
[{uToreHeTn4eckre OCHOBBI IUTHOPHIHOTO CKPEIIUBAaHMS. AHAIH3UPYIOIIEe CKpellMBaHUE.
Hcnonb3oBaHne aHAM3UPYIONIETO CKPEIIUBAHUS TSl ONIPEACTICHIS T€HOTUIIA OCOOH.

CuerieHHOe HacnefoBaHue TmpusHakoB. PaGora T. Moprana mno cuemjieHHOMY
Hacje0BaHUIo reHoB. HapyllieHue clernienrsi TeHOB B pe3yJabTaTe KPOCCUHTOBEPA.

XpOMOCOMHAs TEOpUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.



I'enernka nosa. XpoMOCOMHOE OIpEAEICHUE 0J1a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'omoramerHnele M TreTeporaMeTHble OpraHu3Mbl. HacliemoBaHue NPU3HAKOB, CHEIUICHHBIX C
IIOJIOM.

N3menunBocTh. Buibl n3MEeHUMBOCTH: HEHACIIEICTBEHHAS U HAcJeACTBEeHHasA. Poib cpelibl
B HEHACJICJICTBEHHOW W3MEHUYUBOCTH. XapaKTEPUCTHKA MOJU(DUKAIMOHHOW HW3MEHYUBOCTH.
BaprannonHsslii pax 1 BapuanMoHHas kpusas. Hopma peaknuu npusnaka. KosmdecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U X HOpMa peakmuu. CBoWCcTBa MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencTBenHasi, WM TeHOTHITHYECKAsl, N3MEHYUBOCTh. KoOMOWHATHBHAS W3MEHYHBOCTB.
Meiio3 u 1onoBOM mponecc — OCHOBa KOMOMHATMBHOW M3MEHUMBOCTH. MyTalMOHHas
n3MeHYnBOCTh. Kiaccuukanusa wmyranuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBbIE. YacTtoTa u
MPUYMHBI MyTaluil. MyTtarensble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HAC/IEICTBEHHOMN
n3MenunBocty H. Y. BaBuiosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka uenoBeka. Kapuotum uenoBeka. OCHOBHBIE METONBI TEHETUKH YeEJIOBEKA:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, UUTOTCHETUUECKH, OWOXUMHYECKUH, MOJIEKYISIPHO-
reHetudeckuid. CoBpeMEHHOE OmpeNeeHne TEHOTHIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
T€HOTHUIUPOBaHKUE, B TOM umcie ¢ momornisto [11[P-anamm3a. HacnencrBeHnsie 3a0oneBaHMs
YyeloBeKa: TreHHble OoJyie3HH, OOJIe3HH C  HACIEACTBEHHON  MpPeIpacrosokKeHHOCTHIO,
XpoMocoMHBIe Oosie3HH. Comarndeckue W TeHepaThBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Tpunnumer 310poBoro obpasa >KU3HU, JUATHOCTUKH, MPO(PHIAKTHKNA U JICYCHHUS TEHETHUYECKUX
Oose3Heil. MenuKo-TeHETHIECKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKH B
MPeIOTBPAILEHUH U JICYEHNU T€HETUUECKUX 3a00JIeBaHUH YeTIOBeKa.

JdemoHncTpauuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeesn-
Pecosckuii, H. 1. BaBunos.

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 LUTOTE€HETHYECKas OCHOBAY,
«3aKOH pacHIeIUIEHUsI M €ro LUTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3aumoaeiicTBue alieIbHbIX T€HOBY, «['eHeTnYecKne KapThl paCTEHHI, d)KUBOTHBIX U
yesnoBeka», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka U JKUBOTHBIX», «Buasl wu3MeHunBOCTHY, «MoOaudbukannoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymnn KpoBuW», «MyTalMoOHHas
U3MEHYUBOCTBY.

O6opynoBanue: MojaeiH-anmiukauuu «MoHoruOpugHOe CcKpemmBanue», «HemomaHoe
JOMHUHUpOBaHHe», «Jurubpunnoe ckpemmBanuey», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpomnpenapar «Jpo3zoduna» (Hopma, MyTanuu GOpMbI KPbUIbEB M OKPAaCKU Tema), repOapuid
«I"OpoxX MOCEBHOW».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaboparopHas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUTHOTO U JUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTpEnapaTaxy».

JlaboparopHas padota Ne 6. «M3ydeHne MOAUPHUKAIIMOHHON U3MEHUNBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psifia U BapUALIMOHHOW KPUBOM».

JlaboparopHas pabora Ne 7. «AnHanmu3z wmyrtamuil y JIpo30QuiIbl Ha TOTOBBIX
MHKpOIpenaparax.

[IpakTudeckas padbota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.



Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiuus Kak HayKa U mpolecc. 3apokJIeHHe CENeKIMU U noMecTukamus. Yuenue H. U.
BaBuioBa o LeHTpax NPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COPT, IOPOAA, IITAMM.

CoBpemeHHbIE METOJIbl CeleKIUU. MaccoBblii U MHAMBUAYAJIbHBIN OTOOpHl B CENEKLUUU
pacTeHuii u KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE CKPEIUBAHUE — MHOPUANHI.
Uucrasa muaus. CkpeluBaHue YucThIX JInHUM. ['erepo3uc, uinu rubpuanas cuna. Hepoactsennoe
ckpemBanue — ayrOpuauar. OtmganéHHas ruOpuamsanuss u e€ ycnexu. VCKycCTBEHHBIN
MyTareHe3 M IOJy4YeHHE TMOJIUIUIONI0B. JIOCTUXKEHUS CEJIEKIMU PpACTeHHUH, >KUBOTHBIX U
MHUKpPOOPIraHHU3MOB.

buortexHonorust kak oTpaciib NPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3/aHus
pexomOunantHot JIHK wu Tpancrensnsix opranuzmoB. Knetounas wunxenepus. Kietounsle
KYJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKeHue pacteHuil. KiioHnpoBaHue BBICOKOTPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTHYECKME M 3Tudeckue mnpodisempl. MO —
FeHETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBuiios, M. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuipl u cxembl: Kapra «LIeHTpbl HpPOUCXOXKIEHUS M MHOT000pasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl K1OMamHUX )XKUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHUu», «OTnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HBanoBay, «llomummongusy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CenbCKOX035HCTBEHHBIE PACTCHHUSI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHUS CEJeKIMU PACTeHHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1Ta00OPaTOPHUIO arpOYHUBEPCUTETA UIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAsA 0HOJIOTHS.

[Ipennoceliku BO3HUKHOBEHUS ABOIIOIIMOHHON TEOPUU. DBOJIIOLIMOHHAS TEOPHSI U €€ MECTO
B Onosioruu. BiusiHue 3BOIOIMOHHON TEOPUU HA PA3BUTHE OMOJIOTUU U APYIHX HAYK.

CauperenbctBa 3Bomonuu. [laneoHronornyeckue: nociae10BaTeIbHOCTb NOSBICHNS BUIOB
B IAJIEOHTOJIOTUYECKOM Jeromnucu, nepexogHsle (opmbl. buoreorpaduyeckue: cxonctso u
paznuune GayH u GyIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOJICTBA M Pa3IMyusi SMOPHMOHOB PAa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHBIE, PYJUMEHTAPHBIE OpraHsbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUECKHE: CXOJICTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH y BCEX OpraHU3MOB.

OpomoumonHas Tteopus Y. JlapBuna. Ilpeamnoceulku BO3HMKHOBEHMsI JapBHHH3MA.
JIBIDKYyIIME CHJIBI  SBOJIIOLMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE NpU
OTPaHUYEHHOCTH PECYpCOB, HeONpeleNéHHas HM3MEHYUMBOCTb, Oopb0a 3a CyIeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus 3Bosrorun (CTI) u e€ 0CHOBHBIE MOJI0KEHUS.



Muxkpossomntonus. [lonmynsanus Kak eIMHALIA BUAA U SBOIIOLHUH.

JBuoxkymue cuiibl ((hakToOpbl) 3BOJIONWK BHIOB B MpuUpoje. MyTalMOHHBIN MpOIecc U
KOMOMHATHBHAS M3MEHUYUBOCT. [lomysiinoHHbIe BOJIHBL U Apeii] renoB. M3osiwst 1 Murpanus.

EcrecTBennslii oT60p — Hampapustomuii (aktop sBomonud. PopMbl €CTECTBEHHOTO
otbopa.

[IprucrocobaeHHOCTh OPraHU3MOB KaK pe3ysbTar 3BoJitonuu. [lpumepsr npucnocoOnenunit
y opranu3mMoB. ApomMop(o3bl U UIMOATATITAIIHH.

Bun u BumooOpasoBanme. Kputepum Buma. OcHOBHbIE (OPMBI BHI000pa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakpoaBomtorus. @opMbl 3BOMIONWHU: (QHUIETHYECKAs, JAWBEPTEHTHAs, KOHBEPreHTHAs,
napajuienpHas. HeoGpatuMocTh 3BOTIOIHH.

[IpoucxoxaeHue  OT  HECHEUHMATM3HUPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTUBHAS paIualius.
JdemoHcTpaumnu:

[optperst: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M. bap, 3.
I'ekxens, @. Mromep, A. H. CeBepiios.

Tabnuie! 1 cxeMbl: «Pa3BUTHE OPraHUYECKOTO MUPa Ha 3eMJIe», «3apOIbITIH TO3BOHOYHBIX
XKHUBOTHBIX», «ApxeonTepukc», «®opMbl 60pbOBI 3a CyliecTBOBaHHE», «EcTecTBEHHBINH 0TOODY,
«MHoroobpa3ue copToB pacTeHuil», «MHorooOpasue mMopoa >KHUBOTHBIX», «llomymsumy,
«MyTalMoHHas U3MEHYUBOCTBY, «ApomMopdo3sl», «Manoanantauumn», «O0mas aereHepanus»,
«Bmwxymme cuibl sBosonuny, «Kapra-cxema mapmpyra myremectsus Y. [lapsunay, «bopbba
3a CYyILLIECTBOBAHUEY, «IIpucnoco6eHHOCTh OpPraHU3MOBY, «['eorpaduueckoe
BH1I000pa3oBaHuey, « IKOJOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKpPAcKu, HaOOP MI0I0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJENb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHas Moieb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAHHOCTH HMCKOIAEeMbIX
KUBOTHBIX W PACTEeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE IpenapaThbl
«Pa3Butue Hacexkomoroy», «Pa3BuTHe nArymku», MukpomnpemnapaT «Jlpozoduina» (HOpMa,
MyTaluuu GOpPMbI KPbUIHEB U OKPACKU Tella).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOPGHOJIOTUYECKOMY KPUTEPHIO».

Jlaboparopuas pabora Ne 2. «OmucaHue NPUCHOCOONIGHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHMe 1 pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHble IIpEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emuie: aOMoreHe3 W MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX BEUIECTB U3 HEOPraHUUYECKUX. DKCIIEPUMEHTAIbLHOE MOATBEPKACHIE XUMUYECKOM
sBoJiroluy. HavaneHble aTansl 6uosnorndeckoi spotonuu. ['unoresa PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHMKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M WX 3BOJIOUS.
®opMHpPOBaHKWE OCHOBHBIX T'PYII )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam u nepuogam. Karapxeil. Apxeiickas u mpoTepo3onckas
apsl. [laneo3oiickas 3pa u €€ mepuopl: KeMOPUIICKUH, OPAOBUKCKUI, CUITYPHICKHI, IE€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30iicKkas opa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaitHo3oilickast 3pa u e€ nepuobl: MajJeoreHOBbIN, HEOT€HOBBIM, AHTPOTIOT€HOBBIH.



XapakTepucTUKa KiIuMaTa M IeoJIoTHYeCKHX IpoleccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
PacTUTENLHOTO ¥ )KMBOTHOTO MUpPa. ApoMop(03bl y pacCTeHUH U )KUBOTHBIX. [losiBIIeHHe, paciBeT
Y BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro Myupa Kak OTpakeHue 3BoJIIoLMU. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIBI OPTraHU3MOB.

OBOJIOLMS  ueloBeKa. AHTpoOmoyiorust Kak Hayka. Pa3BuThe npeacTaBieHUd O
IIPOUCXOXKICHUN YeloBeKa. MeToabl u3yueHus: antponorenesa. CxoAcTBa U pa3inyus 4eJoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YETOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHe3a. HacnenacTBeHHass HW3MEHUMBOCTh U
€cTeCTBEHHbIN 0TOOP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcHOBHBIE CTaJUU M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, UeloBeK yMemblid,
UYenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxu
HCKOIIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJBIIME PAachl: €BpOTeouIHAs (E€Bpa3uiicKas), HETPO-
aBcTpajionHas  (9KBaTOpHalibHasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MIPUCIIOCOOIEHHOCTH MIPE/ICTaBUTENEN YETIOBEUECKUX Pac K YCIOBUSAM cylllecTBoBaHusA. EAMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoHncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactrep, A. . Onapun, C. Muinep, . FOpu, Y. [lapBuH.

Tabmuupl u cxembl: «Bo3nukHoBeHue CoHEUYHON cHCTeMBbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PactutenbHas knerkay, <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl CHCTeEMa OpPraHUYecKOro Mupay», «CpaBHEHHE AaHATOMHYECKHX YEPT CTPOEHUs
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HaXOJO0K
MPEKOB COBPEMEHHOIO 4YeNoBeKa», «JlpeBHeimue moam», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JIIAN», «UeloBeuecKre pachi».

Ob6opynoBanue: wmymsbku — «l[IpoucxoxxaeHne dyenoBeka» (OKOCTBI  aBCTPAJONHTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CICHKU WK U300pakeHUs KaMEHHBIX OpYAHid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIIEPHI, pyomsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KoJUIeKIUs «POpMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktuueckas padorta Ne 1. «M3ydeHne UCKOMAaEMbIX OCTaTKOB PACTEHUH U KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcusi « IBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAyYHBIA HIIU
KpaeBequeCKUil My3eil).

Tema 3. Oprann3msl U OKpY:KalOLAas cpeaa.

OKOJIOTMSI KakK HayKa. 3aJadyd MW pa3felibl 3KOoJIOTMH. MeToabl 3KOJIOTHYECKUX
UCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JYyIIHas,  IOYBEHHas,
BHYTPHOpPraHU3MEHHasI.

Okonornyeckue Qakropsl. Kiaccudukanus skosnorndeckux ¢akTopoB: aOHMOTHYECKUE,
OMOTHUYECKHE U aHTPOIIOreHHbIE. JlelicTBHE SKOJIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpbl:  CBET, TeMIeparypa, BJIaXHOCTb.  DoTomepuousM.
[TpucnocobaeHns Opranu3MoB K JIeHCTBHIO aOMOTHYECKHX (paKkTOpoB. bronornyeckue puTMsl.



buotndeckne daktopbl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPCHIIHUS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OMOTHYECKUX
B3aUMO/ICHCTBUI 1715 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momyasauud. OCHOBHBIE IOKa3aTeNu MOMYJISUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXJAEMOCTb, CMEpPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHncTpaumnu:

[optpetsr: A. 'ymbonpar, K. @. Pynee, 3. ['ekkens.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb1 3eMin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTU MOMYJSILUU
uHpy3opuu-Tydenbkn», «llumessle nenm».

JlabopaTopHble U NPAKTHYECKHE PA0OThHI:

JlabopaTtopHnast padota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTEHUIM U3 PA3HBIX MECT
oOUTaHU».

JlabopaTtopnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToac4€T MIOTHOCTH MOMYJAIMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. CoolOmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuwoneHo3.  CTpykTypbl — OuoOlleHO3a:  BHUOBAsd,
MIPOCTpPaHCTBEHHAs, Tpodudeckas (rnumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckre cucreMmbl (3kocuctemsbl). I[lonstue 06 skocucteMe M OHOTEOIEHO3E.
OyHKIMOHANbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BemecTB M MOTOK PHEPruM B IKOcucTeMe. Tpoduueckue (MHIIEBBIC) YPOBHHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNM 3KOCUCTEMBI: OHoOMacca,
MPOJIYKIHMSI. DKOJIOTUYECKHE MHUpaMUAbl: MPOAYKIUH, YUCIEHHOCTH, Ouomaccel. (CBoicTBa
HKOCUCTEM: YCTOMYMBOCTb, caMoOperynsauus, pazsutue. Cykueccus.

[Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTeMa XBOWHOTO WU
LIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE SKOCUCTEMbI. ATpPO3KOCUCTEMBI. YpOo3kocucTembl. buosornyeckoe u
XO035IIICTBEHHOE 3HaYeHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6uocdepsl. JKusoe
BemecTB0O U ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak TI00aIbHON 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B 6uocdepe.

KpyroBopoTsl BemecTB W OHMOTEOXMMHUYECKHE ILHMKJIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocepe 3emnu. AHTporioreHHsle u3mMeHeHus B ouocgepe. ['modaapHbIe
9KOJIOTUYECKHE TPOOIEMBI.

CocymecTBoBaHNE MPUPOBI U yenoBeuecTBa. CoxpaHeHne Onopa3HooOpa3usi Kak OCHOBA
ycroitunBoctu Ouochepsl. OcHOBa pallMOHAIBHOTO YIPABJICHUS NPUPOIHBIMH pecypcaMu M UX
ucnojib3oBaHue. JlocTikeHus: GMOJI0rMU U OXpaHa IPUPOIbI.

JdeMoncTpanum:

[Toptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoreHo3: coctaB U CTpykTypay, «IIpupoansie
coobmiectBa», «llemn mnurTaHus», «OKoJOTrHMUecKas mupamuia», «buochepa u uenoBex»,



«IKocUcTEMa MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO Jieca», «buoleH03 Bo10EMay,
«ArponeHos», «lIpumepHble aHTPONIOr€HHBIE BO3JECHCTBUSA Ha Ipupony», «BaxHenumme
HCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U T'PYHTOBBIX Boa», «llouBa — BaxHeWIas cOCTaBIIAIOLIAs
ouocheprr», «PakTopel gerpazamuu  nouB», «llapHukoBbIi  AhdexT», «DaKTOPHI
panMoaKTUBHOTO 3arpsi3HeHus Onocdepbl», «Oommas cTpykrypa ouocdeps», «Pacmnpoctpanenue
XKHU3HU B Omnocdepe», «O30HOBBIN dKpaH Onochepb», «KpyroBopoT yriepoma B OGuochepey,
«KpyroBopoT azota B Ipupoe».

ObopynoBanue: MOJETb-anIHKanus « TunmmaHbIe OHOIIEHO3bI», repbapuii «PacTuTenpHbIe
cooOmecTBa», KoJUleKIuu «bHomeHo3», «BpemuTenn BaKHEUIIUX CEIIbCKOXO3SHCTBEHHBIX
KYJIbTYp», TepOapuu U KOJUIEKIUU PACTEHUN M JKUBOTHBIX, IPHUHAUIEKAIIME K pPa3HbIM
9KOJIOTUYECKUM TpymnmnaM ojHoro Buaa, KpacHas kaura Poccuiickoit denepariu, nuzoOpaxeHus
OXpaHsSIEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



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

Cornmacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHHUA K pe3yJIbTaTaM OCBOCHUS
00yJaromuMucs MPOrpaMM CpeHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUS mpeamera «bHOJIOrus» BBIIEIEHBI
CIIEAYIOIIAE COCTABJIAIONIME: OCO3HAaHWE OOyJYArOIUMHUCS  POCCHHCKOW  TpakJaHCKOMH
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
HaaIu4yue MOTHBAIlUHU K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXKIEeHUHM JTMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJAULUNA pa3BUTHSA
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00OYUaIoIINXCs PyKOBOACTBOBATHCS B CBOEH
ACATCIIBHOCTH LHCHHOCTHO-CMBICIIOBBIMH YCTAHOBKaAMM, NPHUCYIIMMHU CHCTEME OMOJIOTMYECKOTrO
o0pa3oBaHUs, HATMYUE SKOJOTHYECKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IENIN U CTPOHTH
JKN3HCHHBIC ITJIaHBI.

JImaHOCTHEIE pE3YIbTAaThl OCBOCHHA IMPEAMCETA «bnonornsay JOCTUTI'aKOTCSA B C€IHUHCTBEC
y‘-Ie6HOI\/II A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMU LHCHHOCTAMU, NIPUHATBIMH B
oOuiecTBe MpaBUJIaMH M HOPMaMH IMOBEAEHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUSI U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBa)XEHHsI K 3aKOHY M TNPABOTOPSAKY, YENOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aHMHOTO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHS K  KyJAbTypHOMY  HACIE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKArOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenmMera «buonaorus» MOMKHBI OTpaKkaTh
TFOTOBHOCTh U CIIOCOOHOCTH OOy4alolIUXCs PYKOBOJACTBOBATHCSA C(POPMHPOBAHHON BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMNBITAa JESITENIbHOCTH B MpOIEcCe peaan3alliil OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

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

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IMpaB M OOSA3aHHOCTEH, yBa)KEHHWE 3aKOHA U
MIPaBOTIOPSIIKA;

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

CIOCOOHOCTh  OMpENeNIATh COOCTBEHHYIO TO3MLMIO 10 OTHOLIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHUE  Y4YUTHIBaTh B  CBOUX JIGHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHS JIIO/IeH ¢ Pa3HBIMM YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMAIbHBIM
MIOJIOKEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOILIECCE COBMECTHOTO BBINMOJHEHHUS YUEOHBIX,
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) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOTHOMY HACIICTUIO U MTaMSITHUKAM MPUPOIbl, TOCTHKEHHUSIM
Poccun B Hayke, UCKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYIIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
MMOHMMAaHMs 3HAYCHUS] OWOJIOTMM B TIO3HAHWM 3aKOHOB TMPUPOJBI, B KU3HU YEJIOBEKA W
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 HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO TIOBE/ICHUS;

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

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEIISAM, CO3/IaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEH CEMEHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0oB Poccuu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

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

IMOHMMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

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

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

MOHMMAaHKE U peau3alus 3J0pOBOro U 6e30macHoro odpasa >KU3HU (30pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpeXKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUJIGKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIKUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBUI M HENPHUSATHS BPEIHBIX NpPUBBIYEK (YHOTPEOICHHS alKOroJs,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TaKYIO JIESTEIBHOCTE;

HWHTEpEC K pa3jMyHbIM cdepaM MpoQecCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;



TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPAa30BAaHHMIO HA MPOTSIKEHUU BCEU
KU3HH;

7) 3K0JIOrHYecKOro BOCIIUTAHMSA:

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

MOBBIIICHUE YPOBHS AKOJOTMYECKOW KYNBTYpBI: NMPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
MOCTYIIKOB M OIIEHKH WX BO3MOKHBIX TOCIIEACTBUMN ISl OKPYKAIOIICH CPeIbl;

0CO3HaHHE TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TPU M3yYeHUU OWOJIOTUU 3HAHWUSA U YMEHUS
IpU PEUICHUU MPOOJIeM, CBA3aHHBIX C PAMOHAIBHBIM IPUPOAOIOIB30BAHUEM (COOIIOIEHNE
MpaBHUJI TOBENEHUS] B TPUPOJIC, HANPABICHHBIX HAa COXPaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTHBHOE HEMpUSATHE NEHCTBHIA, NMPUHOCAIINX BpEl OKpYKAIOMIeH NPHPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJOTUYECKHUE IOCIEACTBUS MPEIIPUHIMAEMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HAJIMYHE PA3BUTOTO HKOJOTUYECKOTO MBINUICHHUS, SKOJOTUYECKON KYIbTYpHI, OIBITA
NEATETbHOCTH OKOJIOTUYECKOH  HANpaBJIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
MO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBGHOW TPAKTHUKE, TOTOBHOCTH K YYacTHIO 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 JIF0JIbMU U TIO3HAHMSI MUPA;

MMOHMMaHKEe crenupuKkn OUOJIOTHM KaK HAyKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO IMPEe/ICTaBICHHs 00 OKpYy>KaroleM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U peleHrnu IpoobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTHU IJIi COBPEMEHHOW IUBMIIM3AIMK: 00ecreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHSL YEJIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTHYECKUX MPoOsieM U o0ecrieueHus mepexoa K yCTOWYMBOMY Pa3BUTHIO, PAlIMOHAIBHOMY
WCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSX MOBBIIMICHUS OO0IIeH
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3y4yeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHMs JJIs aHanu3a M OObSICHEHHs SBJICHUH
OKpYXXAIOILEro MHpa M NPOMCXOJAIMX B HEM HM3MEHEHUH, yMEHHME JejaTb OOOCHOBAHHBIE
3aKIIIOYEHUST HAa OCHOBE HAyYHbIX (PAaKTOB W MMEIOLIMXCS JAaHHBIX C IEJbI0 TOJY4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIbHO HCMOJb30BaTh OWOJIOTHYECKUE 3HAHMS JUISL pelleHUs
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIIUX;

0CO3HAHME IIEHHOCTU HAayYHOW JEATENbHOCTH, TOTOBHOCTh OCYLIECTBISTH MPOEKTHYIO U
HCCIIEI0BATENILCKYIO eI TeIbHOCTh MHANBUIYaIbHO U B IPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTb K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBHH C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHble pe3ylbTaThl OCBOCHHUSI ydeOHOro mpenmera «buosorus» BKIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUMIMXCS  MEKAUCHUIUIMHAPHBIC
(Mex)npeaMeTHbIE) 00IIeHAYYHBIE TIOHATHS, OTPAKAIOIIHNE [IEIOCTHOCTh HAYIHOH KapTHHBI MUpPa
U crenu(uKy METOI0B TIO3HAHMUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBIICHHE, IPOIECC, CUCTEMa, HAyYHBIH (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCCIIeIOBaHNe, HAONIONEHNE, W3MEpEHUe, SKCIEPUMEHT U JIPYTruX), YHHBEpCalbHBIC
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIEUnBAOIINE
dhopmupoBanre (PyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAJIBHON KOMIIETCHIIMH OO0YJaromInxcs,
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTITTHAPHBIE,
MHUPOBO33pPEHYECCKHE 3HAHWsSI W YHHBEpPCAIbHbIC Yy4eOHBIC ICWCTBUS B IIO3HABATEIHHOH W
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;

WCIOJIb30BATh IIPU OCBOECHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAJIN3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0OOOIIEHHUS), PACKPBIBATH CMBICT OHOJOTUYECKUX TOHSATUI
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAaHABINBATH CBSA3U C IPYTUMU MOHSATUSIMHU);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh OHOJIOTHYECKUE MOHATHS JUIsl OObsAcHeHUs (AKTOB M SBICHHUI KUBOI
MIPUPOJIbI;

CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIYKTUBHbBIEC, JIeTyKTUBHBIE, 10 AaHAJIOT'HH ), BHISIBIISITh
3aKOHOMEPHOCTH U IPOTUBOPEUHS B PaCCMATPUBAEMBIX SBICHUSX, (POPMYIHpPOBATH BBHIBOJABI U
3aKIIIOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPECTBA AJIS MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUI B M3y4aeMBbIX OMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

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 BBINOJHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUU KU3HEHHBIX TPOOIIEeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECCKHX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(hopMHUpOBaTh HAYYHBIA THUI MBIIUICHUS, BJIAJICTh HAYIHOW TEPMHHOJIOTHEH, KITFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

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

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTIOTE3Y €€ pelieHus, HaX0IUTh apTYMEHTBI JJIs JIOKAa3aTelIbCTBA CBOUX YTBEPIKICHHIMA, 33/IaBATh
MapaMeTpsl U KPUTSPUU PEIICHUS;

aQHAJIM3UPOBATH IMOJTYICHHBIC B XOJIC PEIICHHS 3a]Ia4H PE3YIbTaThl, KPUTHUECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHSIM, OIICHUBAThH TIPHOOPETEHHBIHN OIIBIT;

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

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

YMETh HHTETPHPOBATH 3HAHKSI M3 PA3HBIX MTPEJIMETHBIX 00IacTei;

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

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B Pa3IMYHBIX MCTOYHUKAX HMH(OpManuu (TEKCTe y4eOHOTO IMOCOOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

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

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3IIMUHBIX IOUCKOBBIX CUCTEM;

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

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUCCKUE, (U3MUECKUE M MATEMATHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

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

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCHUTEILHO BBITIONHEHHUS TMpeaaraeMoil 3ajadd, YYUTBIBATh WHTEPEChl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOHPIMKTHBIX CUTYAIMH, YMETh CMATYaTh KOH(IUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJEMCTBUS NPU pELIEHUH yueOHOM 3a/1auu;

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

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNENCTBHS IO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUMN, PACTIPEAEIISAT POJIM ¢ Y4ETOM MHEHHUN
Y4aCTHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHON PabOTHI;

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

npeaiaraTb HOBBIE MPOEKTHI, OIEHUBATh UAEU C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

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

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OUOJIOTMUECKUE 3HAHUSA JUId BBIABICHMS NpoOJIEM U HX pEUICHHA B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKaIOILUX;

CaMOCTOSTEJIBHO OCYILLIECTBIISATh MO3HABATENbHYIO JEATENBbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOH 3pyIUIIMU B PA3HBIX 00JaCTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LEIISM;



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

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHAMATHh MOTUBBI U apTyMEHTBI IPYrUX IIPU aHAJIU3€ PE3YJIbTATOB JACATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosioruu Ha 0a30BOM YpOBHE
BKITIOYAOT CIEIMHUEcKre Uit y9eOHOro mpenmera «bruosiornsyy HaydHble 3HAHUS, YMECHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEpPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JEATETBHOCTH TI0 TOJyYCHHUI0 HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHWW B Pa3lIUYHBIX y4eOHBIX
CUTYaIlUsIX, @ TAKXKE B pEANTBbHBIX JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX ¢ Onojorueid. 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 (DOPMHPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAy4YHOUN KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIlIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEPKaHHE OMOJOTUYECKUX TEPMHHOB U MOHATUMN: KU3HB, KJIETKa,
OpraHu3Mm, MeTab0Jiu3M (0OMEH BEIIECTB U MPEBpaIlEHUE SHEPTHUH ), TOMEOCTa3 (CaMOperyIsiius),
YpOBHEBasi ~ OpraHu3anusi JKMBBIX  CHCTEM,  CaMOBOCIIPOM3BEAEHHE  (pernpoayKuus),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTHYEeCKHEe TEOpHH (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.
BaBwuiioBa), onpenenaTs rpaHulibl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIaJIeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOpUil U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU MOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTHU MPOIIECCOB: 0OMEHa BEIECTB U
IIPEeBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, WHIAUBHUYyAIbHOTO Pa3BUTHUS
opraHusMa (OHTOTeHe3);

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, /IS IPUHATHS IPAKTUYECKUX PEICHUH B MOBCEHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHHUS HOPM



IPaMOTHOTO TOBEJICHUS B OKPYXKAIOLIEH NPUPOAHON cpeae, MOHMMaHHEe HEO0OXOIMMOCTH
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pellaTh 3JIeMEHTapHble T'eHETHYECKHE 33Ja4d Ha MOHO- M AUTHOpHIHOE
CKpEIIMBaHKE, CIICTUICHHOE HACIIEJJOBAHUE, COCTABIIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
IUTSL TIPEACKa3aHusl HaclieI0BAaHUS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIICHWBATh W HHTEPIPETUPOBATH HH(POPMALUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO ICEBJAOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBO# MH(pOpPMAIH, HAYYHO-TIOMYJISIPHBIE MaTepUaIIbl), STHYECKHE ACTIEKTHl COBPEMEHHBIX
HCCIICIOBAHNUM B OMOJIOTUN, MEIUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WMCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

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

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OWOJIOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUHCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKA JUTsl PEIICHUS )KM3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TIOMYJSIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHUE, »JKOJOTHYeckue (HaKTOPhl, HSKOCHUCTEMa, MPOAYLICHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopuss Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. BepHaackoro), onpeneisTs rpaHULIb UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

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, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OUOJIOTHUYECKUX 0OBEKTOB: BUJIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB M OTOKA SHEPIHU B SKOCHCTEMaX, aHTPOTIOT€HHBIX U3MEHEHH B
HKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTr€OXMMHUYECKHX ILMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUH, /I IPUHATHS IPAKTUUECKUX PELICHUI B MOBCEAHEBHOM KHU3HU C IIENIbI0 00eCTIeueHHs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NpUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU



HCII0JIb30BAHUS JOCTHKECHUM COBPEMEHHOM ouosoruu TS paLMOHaIBHOTO
IIPUPOIOII0JIL30BAHUS;

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 U T1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE 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, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIUI0 M3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBanun | KoaunuecTBo yacos DJIeKTPOHHBbIE
" | e pa3aesioB u (undpoBbIe)
n/ Bcer | KonTpouabH IIpakTHyeck
TeM o0pa3oBaTejibHbIE
n 0 ble padoThl He padoThl
NMPOrpaMmblI pecypcsl
EHOMOM IS KAK bu6mmoreka [IOK
1 2 0 0.5 https://m.edsoo.ru/7f41c
Hayka 292
JKusbie bubmmoreka [{OK
2 CHUCTEMBI U UX 1 0 0 https://m.edsoo.ru/7f41c
Opra"u3arus 292
X o
COI/;M:%CKHH bubmmoreka [{OK
TaB U
3 8 0 1 https://m.edsoo.ru/7f41c
CTpOEHUE 992
KJIICTKHN _—
U HOTOATONE bu6moreka [IOK
4 . . 6 1 0 https://m.edsoo.ru/7f41c
HOCTB KJICTKHU 292
Effgzme:;:; bu6moreka [IOK
5 AHBHIAY 5 0 1 https://m.edsoo.ru/7f41c
0€ pa3BUTHE 992
OpraHu3MoB -
ia;HeHCTBHHOC bu6moreka [IOK
6 9 1 2 https://m.edsoo.ru/7f41c
U3MEHYUBOCTH
292
OpraHu3MOB
C
o e:;;;:l;% bu6mmoreka [JOK
7 p ’ 3 0 0 https://m.edsoo.ru/7f41c
OCHOBBI
292
OHOTEXHOJIOTUHU
PesenBHOE bubmuoreka [JOK
8 p 0 0 0 https://m.edsoo.ru/7f41c
BpeMsl 992
OBILIEE
KOJIMYECTBO
YACOB I10 34 2 45
[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
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHnoBanue
Kontpo IIpakTu (uu¢poBbIe)
n/ pa3aeyioB M TeM
Bcero JbHbIE yecKue o0pa3oBaTe/bHbIE
n NPOrpaMmblI
padoThI padoThbI pecypchl
B OTIOLHOHHAS bu6mmoreka [{OK
1 t 9 0 1 https://m.edsoo.ru/7f41
OHOJIOTHS
cc/4
Bo3nukHOBeHUE 1 bu6mmoreka [{OK
2 pa3BUTHE KU3HH Ha 10 1 0.5 https://m.edsoo.ru/7f41
3emie cc/4
ODFAHIEMEL I bubmmoreka [{OK
3 P 5 0 1.5 https://m.edsoo.ru/7f41
OKpyXarolas cpeza
cc/4
CoobmecTBa bubnuorexa [JOK
4 9KOJIOTHYECKUE 10 1 0 https://m.edsoo.ru/7f41
CHCTEMBI cc74
bu6moreka [IOK
5 PesepBHOE Bpems 0 0 0 https://m.edsoo.ru/7f41
cc/4
OBUIEE KOJIMYECTBO 34 5 3
YACOB I10 ITPOI'PAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanyecTBO 4acoB
IIpa
DJIeKTPOHHbIE
Ne B Konrr krny | /[ara P
poJb uu@posbie
n/ | Tema ypoka ce eCKH H3y4
HbIe oOpa3oBaTte/ibHbIE
I r e eHus
padot pecypchl
pado
bI
ThI
bu6mmoreka [IOK
https://m.eds00.ru/863
1 buosnorus B cuctemMe HayK 1 0 0 £6122
https://m.eds00.ru/863
e632a
MeTo bl TO3HAHUS )KUBOU
npupoarl. IlpakTrnueckas
Prp P bu6mmoreka [JOK
pabota Ne 1 «Mcnonp3oBanme
2 1 0 0.5 https://m.edso0.ru/863
pa3IUYHBIX METOJOB TPH 66122
M3y4YEHUN OMOJIOTHYECKHUX
00BECKTOBY
bu6moreka [IOK
Brnomornueckue cucTeMsl,
3 DOLECCLL H HX H3VeHIe 1 0 0 https://m.edso0.ru/863
pott v £6564
. bu6mmoreka [JOK
XHUMHUYECKUI COCTaB KICTKH.
4 Bona 1 MUHEDATLHELE COM 1 0 0 https://m.edso0.ru/863
a p e674e
bu6mmoreka [JOK
benku. CoctaB u cTpoeHue
5 Serkon 1 0 0 https://m.edso0.ru/863
e6b72
depMeHThI — OMOJIOTHYCCKUE
KaranuzaTopsbl. JJabopaTtopHas
abota Ne 1 «3yuenue bubmorexa HOK
6 p h N 1 0 0.5 https://m.eds00.ru/863
KaTaJIUTUYECKON aKTUBHOCTH o6b72
(bepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTajasbl)»
bu6mmoreka [JOK
7 Vraepoapl. JInnuas 1 0 0 https://m.eds00.ru/863
€6870
bu6mmoreka [JOK
8 Hyxneunnossie kucnotsel. AT® 1 0 0 https://m.edso0.ru/863

e6d5¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI U MCTOABI U3YUCHUS

bubnuoreka [IOK

9 0 https://m.edso0.ru/863
kieTku. Knerounas teopust
£6e88
10 Knerka kak 1ienoctHas >kuBas 0
cucremMa
Crpoenune 3ykapuoTUYECKOU
kietku. JlabopaTopHas pabora
Ne 2 «MI3yuenue ctpoenus bubnuorexa LHOK
N https://m.eds00.ru/863
KJIETOK PacTECHUH, )KUBOTHBIX,
11 5 5 . 0.5 e6ff0
TPHDOB H BAKTCPHI HOA https://m.edso0.ru/863
MHUKPOCKOTIOM Ha TOTOBBIX 6716¢
MUKpOTIpernaparax u ux
OTICAHUE
OOMeH BeIecTB WiIn bubmorexa LOK
12 0 https://m.edso0.ru/863
METa0OJIH3M.
e766¢
bu6moreka [IOK
13 doTocuHTE3. XEMOCHHTES. 0 https://m.edso0.ru/863
e7c98
bu6moreka [IOK
14 DHepreTHYecKuii 0OMeH 0 https://m.edso0.ru/863
e/aae
buocunres O6enka. Peakmms
bu6mmoreka [JOK
MaTPUYHOTO CHHTE3A.
15 T OAHCIAIIS — GHOCHITES 0 https://m.edso0.ru/863
p H e796e
OcIka.
bu6mmoreka [JOK
Hexerounsie GopMbI )KU3HU —
16 BHOVCEL 0 https://m.edso0.ru/863
24 67540
bubmuoreka [JOK
17 KountponsHas padora Nel. 0 https://m.edso0.ru/863
e796e
JKU3HEHHBIN IUKIT KIETKU.
Jlenenue kiaeTku. MuTo3.
bu6mmoreka [JOK
JlaGopatopHnas padota Ne 3
18 0.5 https://m.edso0.ru/863
«Habmonenne Muto3a B e7dcd
KJIETKaX KOHUMKA KOpeIllKa TyKa
Ha TOTOBBIX MUKpPOTIPETapaTax»
bu6mmoreka [JOK
DOPMBI PAZMHOKEHHS https://m.eds00.ru/863
19 0 €81b6

OpraHnu3MoOB

https://m.edso0.ru/863
e83le



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e

bubnuoreka [IOK

20 Meiio3 0 https://m.edso0.ru/863
e7fda
OO0pazoBaHue U pa3BUTHE
MTOJIOBBIX KIIETOK.
Orm010TBOPEHHE. bubnuorexa [JOK
21 Jlaboparopuas pabota Ne 4. 0.5 https://m.edso0.ru/863
«M3ydeHne cTpoeHus MOJIOBBIX €81h6
KJIETOK Ha TOTOBBIX
MHUKpOTIpeIiapaTax.
WNHnuBunyansHOE pa3BUTHE bubmorexa HOK
22 opramH3MOB 0 https://m.eds00.ru/863
8436
I'eneTnka — Hayka o bubnuorexa [JOK
23 HACJIE[ICTBEHHOCTH U 0 https://m.eds00.ru/863
U3MEHUYMBOCTH. €862
3aKOHOMEPHOCTHU Haclle0BaHUS bubnuoreka [JOK
24 MPU3HAKOB. MOHOTHOPHIHOE 0 https://m.edso0.ru/863
CKpEIIUBAHNUE e8878
JlurnbpuHOE CKpeIIUBaHUE. bubnuorexa [JOK
25 3aKOH HE3aBHCHMOTO 0 https://m.edso0.ru/863
HACIICJOBaHUS IIPH3HAKOB e89a4
CremieHHoe HaclIeIOBaHue
npusHakoB. JlabopaTtopHas
pabota Ne 5 «M3yuenue bubnuoreka [JOK
26 Pe3yJIbTaTOB MOHOTHOPHIHOTO 0.5 https://m.edso0.ru/863
W TUTHOPUTHOTO CKPEIIMBAHUS e8c60
y 1p030(HIIbI Ha TOTOBBIX
MHKpOIIpernapaTax»
I'enetuka mona. HacnenoBanue bubmuoreka [JOK
27 MIPU3HAKOB, CIICTUICHHBIX C 0 https://m.edso0.ru/863
OJIOM e8c60
HN3MeHunBOCTD.
HenacnencrBennas
M3MEeHUYUBOCTb. JlabopaTopHas
bu6mmoreka [JOK
28 padora Ne 6. Usyuene 0.5 https://m.edso0.ru/863

MO (UKAITTOHHO N
U3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO Psia U
BAPUALIMOHHON KPUBON»

e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

Hacnencreennas
M3MEHUYUBOCTb. JlaboparopHas bubnmoreka [JOK
29 pabota Ne 7. «AHamm3 MyTaIuii 0.5 https://m.edso0.ru/863
y Ip030( MBI Ha TOTOBBIX e8efe
MHUKpOTIperiapaTax»
I'eneTnka dyenoBeka Bu6 110K
noOIMoTeKa
JI 6ota Ne 2.
30 baitteciast pabota 72 0.5 https://m.edso00.ru/863
«CocrapiieHne 1 aHaJIu3
€8d78
POJIOCIIOBHBIX YETIOBEKAY.
KontponbHas pabota Ne2.
31 «HaciencTBeHHOCTE U 0
N3MCHYUBOCTH OpFaHI/ISMOB»
bu6moreka [IOK
32 Cenekmus Kak HayKa M TIpoIiecc 0 https://m.edso0.ru/863
€9214
MeToabI 1 OCTHKEHUS bu6moreka [IOK
33 CENIEKIIUU PACTEHUH U 0 https://m.edso0.ru/863
JKMBOTHBIX 9214
BuoTtexHoorns Kak oTpacis bubmmorexa T[TOK
34 P 0 https://m.edso0o.ru/863
TIPOU3BOJICTBA 09336
OBIIEE KOJIMYECTBO YACOB 45

I10 ITIPOTPAMME



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

11 KVIACC

KoaudecTBo 4acoB

N KonTtp Har DJIEKTPOHHBIE
! oabHbl | IlpakTnu | a uugposkie
n/ | Tema ypoka Be
e ecKue H3y4 06p330BaTeJ'II)HI)Ie
! ero padort padoTsI eHHsl | pecypchl
bl
DBOJIONHSA U METOJIBI €€ bubmiorexa HOK
1 S 1 0 0 https://m.eds00.ru/863
ea20e
Wcropus pa3zButus bubnuorexa [JOK
2 MpeCTaBICHHIA 00 1 0 0 https://m.edso0.ru/863
SBOJIIOIUH 9570
bu6moreka [IOK
3 MWuKpO3BOTIOIHS 1 0 0 https://m.eds00.ru/863
edcle
[Monmynsuus kak
aJIeMEHTapHas ¢AMHUIA
BHUA U YBOJIIOIHH. bubnuorexa [JOK
4 JlaboparopHas padoTa 1 0 0.5 https://m.edso0.ru/863
No 1 «CpaBHeHue BUAOB €99c6
110 MOP(OJIOTUYECKOMY
KPUTEPHUIO»
JIBKYIIIAE CUTTBI bubmuorexa [JOK
5 (a;meMeHTapHbIe (HaKTOPHI) 1 0 0 https://m.eds00.ru/863
SBOJIIOIINHA €9da4
EcrecTBenHbIl 0TOOD H bubmorexa HOK
6 1 0 0 https://m.edso0.ru/863
ero (opmer 69ed0
Pe3ynbratel 3BoOIOIUY:
MPUCIIOCOOJIEHHOCTh
OpraHU3MOB H
BHUJI000pa30BaHue.
JIaGopatopHas pabota Ne bubmmorexa [JOK
7 1 0 0.5 https://m.edso0.ru/863
2 «Onucanue eofde
MIPUCTIOCOOTIEHHOCTH
opraHusma u e€
OTHOCHUTEILHOTO
XapakTepa»



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

Hamnpasnenus u nyru

bubmuoreka [IOK

8 MAKDOSEOTIOLII 0 https://m.edso0.ru/863
P " edcle
9 HeoGparumocts 0
IBOJTFOITIHT
10 Wcropus xu3Hu Ha 3emiie 0
U METOJBI €€ U3y4YCHUS
['umoressr bubmmoreka [{OK
11 MIPOUCXOKICHUS )KU3HA 0 https://m.edso0.ru/863
Ha 3emie eabab
PazBuTHe )Ku3HM" Ha bubmmoreka [{OK
12 3emute 0 3pam u 0 https://m.edso0.ru/863
MepuoIam eabbe
OCHOBHBIE ATaIbI
IBOJTFOIIMH PAaCTHTEIHLHOTO
1 KUBOTHOTO MHpA.
[IpakTnueckas padora Ne Bubamorexa [IOK
13 ) pI/I B 0.5 https://m.edso0.ru/863
«3yuenue eashe
MCKOIAeMBIX OCTAaTKOB
pacTeHHii U )KUBOTHBIX B
KOJUTEKITHSIX»
CoBpemMeHHas cuctema bubmorera [JOK
14 o raﬁmqecxoro \iba 0 https://m.edso0.ru/863
p P ea48e
bu6mmoreka [JOK
DBOJIIOLHS YeTIOBEKa
15 0 https://m.edso0.ru/863
(anTpOMIOTEHE3)
eac2c
JIBKYIIIAE CUJTTBI bubnuorexa [JOK
16 (dakTops) 0 https://m.edso0.ru/863
aHTpOIOreHe3a ead44
17 OcHoBHBIE CTaAUU 0
ABOJIIOIMH YEJIOBEKa
UYenoseueckue pacel U bubnuoreka [JOK
18 IIPUPOHBIE alanTalluu 0 https://m.edsoo.ru/863
4elI0oBEKA eaea?2
19 KonTtponrHas padora Nel. 0
20 DKOoJIoTus Kak HayKa 0
Cpenpl oOuTaHus u
JKOJIOTHYecKre (haKTOPhI bubmorexa HOK
21 i 0.5 https://m.eds00.ru/863

JIaGopatopHas pabota Ne
3. «Mopdonoruyeckue

eafec



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec

0COOEHHOCTH pacTeHUH H3
Pa3HBIX MECT OOUTAHHSI..

AbGunotnueckue GaKTopsl.
JlaboparopHas pabora Ne

bu6mmoreka [IOK

22 4. «BnusiHUE cBEeTA HA 0.5 https://m.edso0.ru/863
pOCT U pa3BUTHE eb10e
YePEHKOB KOJIeycay
bubmmoreka [{OK
23 bruoTtrueckue GakTops 0 https://m.eds00.ru/863
eb348
DKOJOTUYECKHUE
XapaKTePUCTHKHU
TTOTTYJISITTAH.
24 [MpakTtdeckas padora Ne 0.5
2 «IloncuéT mIoOTHOCTH
TTOMYJISIIIAKA Pa3HBIX BUJIOB
pacTeHuin»
bu6moreka [IOK
Coo01ecTBa OpraHu3MoB
25  GuomeHOS 0 https://m.edso0.ru/863
1 eb46a
bu6moreka [IOK
DKOJOTUYECKUE CUCTEMBI
26 (sKoCHCTEME) 0 https://m.edso0.ru/863
eb46a
OcHOBHBIE TIOKA3aTeNn
bu6mmoreka [JOK
9KOCHUCTEMBI. DKOJIOTMIECK
27 . 0 https://m.edso0.ru/863
ne nupamuel. CBoiCTBA eh5fa
skocucreM. Cykieccust
28 [IpupoaHBIEC YIKOCUCTEMBI 0
29 AHTpOTIOT€HHbIE 0
9KOCHUCTEMBI
buocdepa — rinodanpHas bubmotera [JOK
30 0 https://m.edso0.ru/863
IKOCHCTEeMa 3eMJTU
ebb5e
3aKOHOMEPHOCTHU bubnuoreka [JOK
31 CYIIIECTBOBaHHS 0 https://m.eds00.ru/863
ouochepsl ebd16
32 YenoBeyecTBO B 0
o6uochepe 3emnu
CocymiecTBoBaHue bubmotera [JOK
33 o Hygl L T TeTOBECCTRA 0 https://m.eds00.ru/863
pHpoZ ebale
34 KonTtponpHas padota Ne2. 0



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

buonorus 10-11 knacc ba3oseiil yposens/A.A. Kamenckuii, E.A. KpukcyHos,

B.B.Ilaceunuk-6 uznanue,crepeoruntoe.- M.J/Ipoda,2018 rox

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
Metonunueckoe nocobue k yueOnuky buonorust 10-11 knacc bazobiii
ypoBeHb/A.A.Kamenckuii,E.A. Kpukcynos, B.B.Ilaceunnk-6

u3nanue,crepeoruntoe.- M./Ipoda,2015 rox

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

https://www.nes.ru Poccuiickast 31eKTpOHHAs IIKOJIa
https://myschool.edu.ru ®I'IC Mos IlIkona

https://infourok.ru THO®OYPOK






