PACCMOTPEHO COI'NTACOBAHO YTBEPX/IEHO

MO yuuteneit ecTeCTBEHHO- 3am.aupekropa o YP Hupexrop MOY «COIII Ne 45
HAYYHOTO IHKJIa /Maposa B.K./ /Apxunos C.K./
/lubaesa O.B./ «29» aBrycra 2023r. [Tpuka3 Ne 300 ot 31.08.2023r.
«28» aBrycra 2023r.
Apxwunos ochponcapren
Cepret  Eiiic.
KOHCTaHTUHO Jpeeme ceonm
B |/| Ll g:;SJ email=school45sar@mail.ru,
PABOYAS ITPOTPAMMA

yueOHoro npeamera «buosiorusp> (ba3oBblii ypoBeHb)

s ooygaromuxcs 10 -11 knmaccos

CapartoB 2023



IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJX0A0B K (opMupOBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHIentyanpHble nosioxkeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENEH, COJEpIKaHus,
pe3ysnbTaToB OOyUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
O0MmMX HEeNSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepannn, a TakKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e¢ 3HAaYCHWH B TO3HAHWM >KUBOH IMPHPOJBI M OOECIIEYCHWH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSM, ONIPEIECTICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI 10
Oouosioruu u €€ CTPyKTypa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue O 1EsIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS W Pa3BUTHsI OOy4arOmUXCs cpencTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 005A3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
paszenaM M TeMaM, PEKOMEHIYEMYIO IOCIIe0BaTeIbHOCTh M3yYeHUs YU4eOHOTO MarepHaia C
YIETOM MEXIPEIMETHBIX U BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpamMMe mo OWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEMETHBIM M IPEJAMETHBIM pe3ylibraTaM oOydeHuss B (HOPMHUPOBAHHH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumosornu (10—11 xmaccel, 6a30BBIii YpPOBEHb) peaii30BaH MPUHIIUIT
MIPEEeMCTBEHHOCTH B H3Y4YeHUHU Ouosoruu, Omaromapss 4emy B HeW IpocMaTpuBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MIPEeJICTaBICHU O 370pOBOM o00pa3e JKU3HM U OEpeKHBIM OTHOIIEHHWEM K OKpYyKarolen
npupoaHoii cpeze. [loaromy Hapsay ¢ U3ydeHreM 001e0MOIOTHYECKIX TEOPH, a TAK)Ke 3HAHUHN
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
MIPOLIECCOB B MIPOrpaMMe MO OMOJIOTUH YIeJICHO BHUMaHUE UCTOIb30BaHHIO TOTYYCHHbBIX 3HaHUN
B IIOBCEJIHEBHOM >KM3HHM [UIsl PELICHUS MPHUKIAJHBIX 337a4, B TOM 4HCIE: MPOPUIAKTHKI
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKH 11€TIeCO00pa3HOTO MOBEACHHS B OKpYXalollel MpUpOJHON cpere,
aHallM3a BJIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «bUoNOrus» MPOAUKTOBAHO HEOOXOTUMOCTBIO 00ECIeUeHHs YCIOBUM ISl el eHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JHMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHMMaeT BaxkHoe Mmecto. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUUTENBHBIX MMPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLWHU, CO3MAET YCIOBUSA MJIs: TO3HAHUS 3aKOHOB KUBOW MPHUPOIHI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro u OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpioe 3HaueHue OHWONOTHSI UMEET TaKkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3aJa4 CpeHEro o0uiero oopa3oBaHus, counanuzauuu odyyatomuxcs. M3yyenue



Onosoruu 0OecneunBaeT yCciaoBUs s (OPMUPOBAHMS MHTEIUIEKTYaIbHBIX, KOMMYHUKAITHOHHBIX
U UHQOPMALMOHHBIX HABBIKOB, JCTETHYECKOM KYJIbTYpBl, CHOCOOCTBYET HHTETpaluU
OMOJIOTMYECKUX 3HAHUI C MPEACTABICHUSAMHU U3 APYrHX y4eOHBIX NPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazpanHble MOIOKEHUS O MpeIHAa3HAYeHUN Y4eOHOTO MpeaMeTa
«buonorus» cocTaBuIM OCHOBY JUTS OTIPEACIICHUS TI0IX0/I0B K OTOOPY M CTPYKTYPHPOBAHHIO €TI0
COJIepKaHusl, IPEICTABIEHHOr0 B IPOrpaMMe 10 OMOJIOTHUH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/JIcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXKAIOLeH MNpPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHMpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSIX
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», «KileTka kak Ouosiornyeckas cucreMay, «Opranusm
Kak Omosiornueckas cucrema», «Cucrema 1 MHOTOOOpa3ue OpraHudeckoro Mupa», « BOJIONUS
YKUBOU IPUPOIBI», « IKOCUCTEMBI U TPUCYILIHE UM 3aKOHOMEPHOCTH.

Hens uzydyenus ydebHOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJICHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3alluU >KHUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHre YMEHUI HCIOJIb30BaTh 3TU 3HAHMS JJIi TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOM MPUPOIBI U PEIIEHUS Pa3InYHbIX )KU3HEHHBIX TPOOIIEM.

JlocTkeHune 1enu u3ydeHust 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
MIPEJICTABJICHU O EeCTEeCTBEHHO-HAYyYHOW KapTHHE MHpa, O METOJaX Hay4dHOro MO3HaHWS,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTUY;

(dbopmupoBaHre y OOyJaroIIMXCS TMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX UM TBOPYECKHUX
CIOCOOHOCTEH B Mpollecce aHanu3a JaHHBIX O MYTSIX Pa3BUTHs B OMOJOTMM HAyYHBIX B3IIIAIOB,
UJeH U MOAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmei KylabTypbl, (YHKIIMOHATBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOUIEr0 MHUpA KUBOM MPUPOJBI HA
OCHOBAHUU 3HAHUI U OTBITA, MTOTYYECHHBIX IPH U3YYCHUH OUOJIOTUH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

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

OCO3HAHME LEHHOCTH OMOJOTMYECKMX 3HAHUH Ul MOBBIIICHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pPOBBIO, 000CHOBAaHHE U COOIO/ICHUE Mep MPOPHIAKTHKH 32a00I€BaHHIA.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-Hay4YHbIE [TPEIMETHD.

Jnist u3ydeHust OMooTuu Ha 6a30BOM ypOBHE CpeaHEro oomiero o0pa3oBaHUs OTBOJUTCS
68 yacos: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 yac B Hezeno).

COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOILIECTBEHHBIMH, TEXHUYECKUMHU U IPYTUMH
€CTECTBEHHBIMU HayKaMu, (uiocodueit, dTUKOW, ICTETHKOW W mpaBoM. Poib Ouosiornu B
(hopMHUpPOBaHUH COBPEMEHHOM Hay4uHOH KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTopl IO3HAHUS KUBOW MPUPOIBI (HAOIIOACHUE, SKCTIEPUMEHT, OTIMCAaHUE, U3MEPEHHE,
KJ1accu(UKaus, MOJIeTMpOBaHUE, CTaTUCTHUECKass 00paboTKa JaHHBIX).

JdemoHncTpauuu:

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

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

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[Ipaktuueckass pa6ora Ne 1. «lMcmomp3oBaHWE pa3IUYHBIX METOJOB TMPU H3YYCHHH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl M MX OPTraHU3AIHS.

XKusbie cucrembl (OMOCHCTEMBbI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIHYMEe KUBBIX
CUCTEM OT HEOPraHUYECKON MPUPOIBI.

CpoiictBa OumocucteM M HX pa3HoOOpasue. YPOBHH OpraHu3alud OUOCHCTEM:
MOJICKYJISIPHBIMA,  KJIETOYHbIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBI.

JdemMoHcTpanum:

Tabmuiper u cxembl: «OCHOBHBIE TPU3HAKU KU3HU», «YPOBHU OPraHHU3AlMH >KUBOM
MIPUPOJIBI».

O6opynosanue: moaens Mosiekyinsl JJHK.

Tema 3. XuMHUYeCKHUIi COCTAB U CTPOEHHUE KJIETKH.

XUMHUUYECKUH COCTAB KIETKU. XUMUYECKUE IIEMEHTBI: MAKPOAJIEMEHThI, MUKPOJIEMEHTBHI.
Bojnia u MuHepanbHbI€ BellleCTBA.

@YHKIMU BOJbI M MHUHEPAIbHBIX BEUIECTB B KieTke. lloanepkaHue OCMOTHYECKOTO
OamaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnMmsbie
U 3aMEHHMMbIE AMHHOKHUCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEITKOBOI
MOJIEKYNbI (TIEpBHYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoiicTBa OenkoB. buonorudeckue QyHKIIMN OETKOB.



®epMmeHTbl — OHonoruyeckue karanu3aropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatnas  crenuduuHocts. Kodepmentsl. Butamuubsl.  Ormimums  (GepMEHTOB  OT
HEOPraHUYECKUX KaTalu3aTopOB.

YraeBopl: MOHOCAXapuIsl (IIII0K03a, pubo3a 1 Ie30KCHpu003a), AucaxapHibl (caxaposa,
JIaKTO3a) W ToJMcaxapulibl (Kpaxmai, TJIMKOTEH, IeJUIi0iio3a). buonorudeckue ¢GyHKIUU
YTIEBOJOB.

Jlumuapl:  Tpurauuepuasl, QGochomunuasl, crepouabl. [uapodmisHO-THAPO(YOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuuu iunuaoB. CpaBHEHHE YII€BOAOB, OEJIKOB M JIMIUJIOB 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, moJsekyiasl JIHK kak renerndeckuii armapar, cucTemMa CHHTe3a Oenka.

Tunel kIeTok: dsykapuoTHdeckas M mpokapuoThueckas. (OcCoOEHHOCTH CTPOEHUs
npokapuoTHueckoi kinetku. Kinerounas crenka 6akrepuil. CTpoeHue 3yKapuoTHUECKON KIETKU.
OCHOBHBIE OTINYHUS PACTUTEIHHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, ITMKOKAJIMUKC, UX (YHKIIHH.
[Inazmatuueckass memOpaHa, €€ cBoiictBa W (QyHkuuu. [luTomnmazma u €€ opraHoubl.
OnnomemOpannbie opranousl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [ToayaBTOHOMHBIE
OpraHoubl KIETKH: MUTOXOHIPHH, IUTacTubl. [IporcxoxkaeHne MUTOXOHIPHUN U I1acTu. Buel
mwiactua. HemeMmOpaHHbIEe OpraHouJbl KJIETKH: PUOOCOMBI, KJIETOYHBIH IEHTP, LIEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIMN OpraHOMA0B KIETKU. BKitoueHus.

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

TpaHcnopT BewecTs B KIIETKE.

JdemoncTpaumnu:

[Toptpetsrl: A. JleBenryk, P. I'yk, T. llIann, M. Illneitnen, P. Bupxos, JIx. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

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

Tabmuuel u cxemsl: «llepuoauueckass TabnuLa XUMHUYECKUX 3JIE€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «bruocunTres Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Crpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHYECKOU
KIeTkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpoeHHe pacTUTENbHOW KieTkn», «CTpoeHune
IIPOKapUOTUYECKOH KIETKN», «CTpOCHHE AApa KIETKN», «YTIIEBOIABD?, «JIUIuIbpD).

OGopynoBanue: CBETOBOM MHMKPOCKOIN, OOOpyJOBaHME Ul IPOBEICHHA HaOIIOAEHMH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIpENnapaTbl pacTUTENbHBIX, )KUBOTHBIX U OakTepHallbHbBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

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

JlaGopatopHass pabotra Ne 2. «M3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KMBOTHBIX M
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.



Tema 4. /KuzHeneATEJIbHOCTH KJIETKH.

OOmen BemectB, wuiauM MerabomusM. Accumwianus (MIacTUYECKUd OOMEH) U
TUCCUMIIISALIUS (PHEPreTHUECKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHsI BEIIECTB U SHEPTUU B MOHUMAaHUH MeTaboIMu3Ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbli. Posb GpepMeHTOB B 0OMEHE
BEILECTB U MPEBPAILLEHUU SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas (a3bl ¢orocuHTe3a. Peakmum ¢orocuHTE3A.
DddexruBHOCTD PoTOCHHTE3a. 3HAUEeHUE (OTOCHHTE3A IS KU3HU Ha 3eMie. Biusaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKkTepuu. 3HAUYEHWE XEMOCHUHTE3a MJisi KU3HU Ha
3emute.

OHepretuyeckuii oOMeH B  KieTke. PaciierieHue  BeUIECTB, BBIJEICHHE U
aKKyMYyJUPOBAaHHME SHEPTUHU B KJIETKE. DTallbl 3HepreTuyeckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxucieHue, WIM  KJIE€TOYHOE  JpIxaHue. OKHUCIUTEIbHOE
dhochopmmpoBanue. DPHEKTUBHOCTh FIHEPTETHIECKOTO OOMEHa.

Peakuun wmarpuuHoro cuHTe3a. ['enermueckass unpopmamus u JHK. Peanuzauus
reHeThyeckoil MHpopmamuu B KieTke. ['eHeTHueckuil KoJ U ero cBoMcTBa. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHciasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocrHTE3€e Oenka.

Hexknerounsie hopmsbl xku3Hu — Bupycsl. Mcropus otkpsiTus Bupycos (. Y. UBaHoBCKuit).
OcoOeHHOCTH CTpOEHMSI M KU3HEHHOTO ILUKIa BHpYycoB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc numMmmyHozaeduiura yenoreka (BUY) —
Bo3Oyautens CIIMJla. OOpaTHas TpaHCKpHUIIMA, peBepTaza W HHTerpasa. lIpodrrakTika
pacrnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUiA.

JdemoHncTpauuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmupt  u cxembl: «Tunbel  muTanus», «Metabonusm»,  «MUTOXOHIPUS,
«QHepreTuueckuii oomen», «Xmnopormiact», «Dotocuntes», «Ctpoenue JHK», «Ctpoenue u
¢byHkuuoHupoBaHue reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupyce»,
«bakrepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIWa, Oaktepuodaray,
«Pemmukanus JTHK».

O6GopynoBanue: moaenu-ammmkanuu «Yasoenune HK wu tpanckpunius», «buocunTtes
6enkay», «CTpoeHue KIeTKuy, Moaens cTpykrypsl JJTHK.

Tema 5. PazMHoOkeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, WiaM KU3HEHHBIM 1ukn kietkd. MuTepdaza m mutos. Ilponeccsi,
nportekawmue B uHrepdasze. Pemnmukanus — peaknus marpuunoro cunrteza J[HK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HA0Op — KapUOTHUIl. JIUTUIOMAHBIA M TalIOUIHBI XPOMOCOMHbBIE
Habopel. Xpomatuel. LluTonornueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne knetku — Muto3. Craauu muto3a. [Ipouecchl, npoucxoasuiye Ha pa3HbIX CTaIusX
MHTO3a. bruosornueckuii cMbica MUTO3a.

[Iporpammupyemast rubesb KIETKH — aromnTo3.

®dopMbl pa3MHOXKEHUS OPraHU3MOB: OecIioyIoe U MoJI0Bo€e. Buibl 6ecrosoro pa3MHOKEHHS:
JIeTIeHUe HaJlBO€, MOYKOBAHWE OJHO- M MHOTOKIJIETOYHBIX, CIIOpPOOOpa3oBaHHE, BEreTaTHBHOE
pa3MHOkeHHE. ICKycCTBEHHOE KJIOHMPOBAHUE OPIaHU3MOB, €r0 3HaYEHHE JUISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €ro0 OTIUYHUS OT OECHOJIOTrO.



Meiio3. Cragun wmeio3sa. Ilpoueccsl, mpoucxoasimue Ha ctaausx meiiosza. [loBegenue
XpoMocoM B Meno3e. Kpoccunrosep. bronorunuecknii cMbICII M 3HaYEHUE MENO3a.

I'amerorenes — mporecc 0Opa30BaHMs MOJOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIEC kKeNe3bl:
CEMEHHUKHU U sinyHuKHU. OOpa3oBaHME M Pa3BUTHE MOJIOBBIX KJIETOK — rameTr (CrepMaTo30uj,
AilleKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpOeHus SHLEKIETOK U
cnepmaro3ounioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHOe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTHUSL Y TMO3BOHOYHBIX >KMBOTHBIX: JPOOJIECHUE, TacTPYJISIuS,
opranorene3. [loctamOpuoHansHOE pa3BUTHE. TUIBI MOCTAIMOPHOHAILHOTO PAa3BUTHS: TPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH, CTaIlN
Pa3BUTHSL

JdemoHcTpaumnu:

Tabnuibl u cxeMbl: «DOpMbI pa3MHOKEHUSI OPTaHU3MOBY, «/IBOMHOE OMIIOAOTBOPEHUE Y
IIBETKOBBIX PacTeHUI», «BereTaTuBHOE pa3MHOKEHHUE pacTeHUNY, «JleneHne KIeTku OakTepuiny,
«CTpoeHue TOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBbI», «KileTouHbld UKD, «Pernmukamms
JHK», «Muto3», «Meios», «IIpsimoe u HenpsiMoe pa3BUTHEY, «] 'aMeToreHe3 y MIEKOTTUTAIOIIUX
1 yenoBekay, «OCHOBHBIE CTAJMH OHTOICHE3a.

O6GopymoBaHue: MHKPOCKOT, MHUKpompemnapaThl «CrepMaTo30uabl MIICKOTIHTAIOIIETO,
«SlinexneTka MIeKonuTarmero», «Kapuokrunes B KJI€TKaxX KOPEIIKa JIyKay, MarHUTHAsE MOJIE€Jb-
anmukanus «Jlenenne kinetkn», moaens JTHK, monens metadasHoit XpoMOCOMBI.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

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

JlaGopatopnast pabora Ne 4. «/3ydeHue CTpOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHeTukd. Ponb nuTonoruu u
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKita] pocCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTo/lbl TeHETUKH (TUOPUII0JIOTUYECKHI, LHUTOT€HEeTUYECKUd, MOJEKYISIPHO-
reHeTuyeckuit). OCHOBHbBIE T€HETUUYECKUE MOHATH. ['eHeTn4eckass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpelIBaHuil.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonorubpuaHoe cKkpelrBanre. 3aKoH eAMHO-00pa3usi rTuOpuI0B nmepBoro nokojeHus. [Ipasuio
JOMHHUPOBaHMS. 3aKOH pacllelUIeHus Mpu3HakoB. [umoreza yucrtoThl ramer. llomHoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH HE3aBUCUMOTO  HACJIENOBaHHUS  IMPU3HAKOB.
[{uToreHeTnveckre OCHOBBI JIUTHOPHIHOTO CKpEIIUBAHMS. AHAIH3UPYIOIIee CKpellMBaHUE.
Hcnonb3oBaHne aHAM3UPYIONIETO CKPEIIUBAHUS TSl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerieHHOoe HacnefoBaHue TmpusHakoB. PaGora T. Moprana mno cuemnjieHHOMY
Hacje0BaHUIo reHoB. HapyllieHue clenienrsi TeHOB B pe3yJabTaTe KPOCCUHTOBEPA.

XpOMOCOMHasI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosa. XpoMOCOMHOE OIpEeNeHHE 1oJia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHele M reTeporaMeTHble OpraHu3Mbl. HacliemoBaHue NpPU3HAKOB, CUEIJIEHHBIX C
MIOJIOM.



N3menunBocTh. Bubl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleACTBEHHasl. Poib cpenpl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTH. XapaKTEPUCTUKAa MOJIU(PHUKAIMOHHON HM3MEHYHBOCTH.
BapuannonHsslil pax 1 BapuanMoHHas kpusas. Hopma peaknuu npusHaka. KosmdecTBeHHbBIE U
Ka4yeCTBEHHBIE TIPU3HAKU M X HOpMa peakiui. CBOHCTBa MOIM(PUKAIIIOHHON H3MEHUYNBOCTH.

HacnencTBenHast, WM TeHOTUIIMYECKAs,, M3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHUMBOCTH.
Meiio3 u 1onoBOM mponecc — OCHOBa KOMOMHATUBHOW M3MEHUMBOCTH. MyTalMOHHas
n3MeHuuBOCTh. Kitaccuukauus myranuil: reHHble, XpOMOCOMHbIE, IeHOMHble. YacToTa u
NpUYMHBI MyTanuid. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIIEACTBEHHOU
n3MmenunBocty H. Y. BaBuiiosa.

BHesiepHast Haca€1CTBEHHOCTh U U3MEHUUBOCTbD.

I'eneruka uenoBeka. Kapuotun denoBexka. OCHOBHbIE METOAbl T€HETUKU YeNOBEKa:
TE€HEAJOTUYECKUM, OJIM3HEIOBBIM, NUTOTCHETHUUECKHH, OWOXMMHYECKUH, MOJIEKYIISIPHO-
reHeTnyeckuii. CoBpeMEHHOE OIpe/IeIeHHe TEHOTUIA: TOJHOIN€HOMHOE CEKBEHHPOBAHUE,
TEHOTHIUPOBaHKUE, B TOM umcie ¢ nomotibio [TI[P-ananmu3a. HacnencrBeHnsie 3aboneBaHMs
YyelloBeKa: TIeHHble 0oJyie3HH, OO0JIE3HM C  HAclIEJICTBEHHONW  IPeApacrnoioKEHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaThueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHMMIBI 310poBOrO 00pa3a KU3HHU, TUArHOCTUKHU, MPO(UIAKTUKUA U JIEYEHUS] T€HEeTHUYECKUX
Oone3nell. MeauKo-reHETHUECKOe KOHCYJIbTUPOBAHHE. 3HAUEHHE MEIUIIMHCKOM T'€HETUKU B
MpeIOTBPAILEHNH U JICYEHNU T€HETHYECKUX 3a00JIeBaHUI YeTIOBeKa.

JdemoHncTpaumnu:

[optpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepuxos, H. B. Tumodees-
Pecosckmii, H. 1. BaBunos.

Tabmuipr u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 IUTOTEHETHYECKask OCHOBAY,
«3aKOH pacHICIUIEHUsI M €ro LUTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Mero3», «B3anMoieicTBUE aJlJIETbHBIX T€HOBY, «I €HETUYECKHE KapThl PACTEHUM, )KUBOTHBIX U
yenoBeka», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H JKUBOTHBIX», «Buasl wu3MeHuMBOCTHY, «MoaudukanuoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymnn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTB.

O6opynoBanue: Mojaenu-anmuinkauuu «MoHoruOpuaHoe ckpemmBanue», «HemnomaHoe
JOMHUHUpOBaHHue», «urubpunnoe ckpemmbanue», «llepexkpéct Xpomocom», MHUKPOCKON U
Mukpomnpenapat «Jpo3oduna» (Hopma, Mmyrauuu (Gopmbl KpbUILEB U OKPACKU Tena), repoapuit
«I"OpoxX MOCEBHOW».

JlaGopaTopHble M IPAKTHYeCKUE PadoThI:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UITbl Ha TOTOBBIX MUKPOIpEnapaTaxy».

Jlaboparopnas padota Ne 6. «M3yueHne MoaAMPHUKAIIMOHHON M3MEHUUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psia U BApUALIMOHHOW KPUBOI».

JlaGopatopHass pabGota Ne 7. «AHanmu3 wMyrauMid y Jpo30Qmibl Ha TOTOBBIX
MHKpOIpenaparax.

IIpaktuyeckas padora Ne 2. «CocTaBiieHUE U aHAJIM3 POJIOCIOBHBIX YETOBEKa.

Tema 7. Cesnexknusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka U MpoLECC. 3apoKIEHUE CENEeKIUN U AoMecTuKanus. Yuenue H. .
BaBuioBa o LeHTpax NPOUCXOXKIEHHS M MHOrooOpasusi KyJabTYpHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITaMM.



CoBpemeHHbIE METOJbl CelIeKIUMU. MaccoBblii U MHAMBUAYAJIbHBIN OTOOpHl B CENEKLUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOPOICTBEHHOE CKpEIIMBAHUE — UHOPUIAMHT.
Yucras muaust. CKpemunBaHue YMCThIX TUHUN. ['eTeposuc, unu rudpuaHas cuia. Hepoacrsennoe
ckpemBanue — ayrOpuaunr. OtmanéHHas rubOpumusanmuss U e€ ycmexu. VICKycCTBEHHBIH
MYTareHe3 M IIOJIy4eHUE IOJMIUIONIOB. JIOCTHMKEHUS CEIEKUMH PACTeHHUH, XUBOTHBIX U
MHKPOOPraHHU3MOB.

buorexHonorust kak oTpaciib IpPOU3BOJACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHUs
pexomOunantHot JIHK u Ttpancrennbix opranu3moB. Kierounas wumxenepus. Kierounsie
KYJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOXEHUE pacTeHuil. KiloHnpoBaHue BBICOKOIPOAYKTHUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTMYECKME M 3Tudeckue mnpodisemel. MO —
TeHETUYECKU MOIM(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanmu:

[Toptpetsr: H. U. BaBuios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuipel u cxembl: kapra «LIeHTpbl HPOUCXOXKIEHUS M MHOTroo0Opa3us KyJIbTYpPHBIX
pactenuit», «[lopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounole KynbTypbl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHHUS.

JlabopaTopHble U MpaKTHYeCKHe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JIOCTHXKEHUS CENEKIIMHM pacTeHUH U KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, IJIEMEHHYI0 ()epMy, COPTOUCHBITATENbHBIA Y4acTOK, B TEIJIMYHOE
X034HCTBO, 1TA00OPATOPUIO arpOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. OBoaOLMOHHAS 0MOJIOTHS.

[IpeanochlIkn BO3HUKHOBEHHS SBOIIOIIMOHHOMN TEOPUU. DBOJIFOIMOHHAS TEOPHSI 1 €€ MECTO
B Onosioruu. BiusiHrue 3BOIFOIIMOHHON TEOPUH HAa Pa3BUTHE OMOJIOTHH U JPYTHX HAYK.

CaueTenbcTBa dBoIoNUH. IlaleoHTOIOrHYECKHE: TTOCIEI0BATEIbHOCTD ITOSIBICHUS BUIOB
B TMAJICOHTOJIOTHYECKOMW JIETONMUCH, Tepexoanbie (Gopmbl. buoreorpaduyeckue: cXoACTBO H
paznuuue (ayH u GI0p MAaTEpPUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJACTBA M Pa3Inyusi 3MOPHOHOB Pa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJIOTUYHbIE, PYIUMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpPHO-OMOXMMHUYECKHE: CXOACTBO MEXaHM3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTEH Y BCEX OPraHU3MOB.

OpomrormonHas teopust Y. JlapBuna. [lpenmochuikui BO3HUKHOBEHHS JapBUHU3MA.
JIBuKyImue CHiIbl SBONIONHMH  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECYpCOB, HEOMpeleNéHHas H3MEHYHBOCTh, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBII 0TOOP).

Cunrernueckas Teopust sBoonnn (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U YBOTIOIUH.

JBuxymue cuibl (hakTopbl) 3BOJIONWK BHIOB B MpUpoae. MyTallMOHHBIN Mpolecc |
KOMOWHATHBHAs N3MEHYUBOCTD. [lomynsinoHHbIE BOJHBI U Apeiid reHoB. V30sus 1 MUTpaLIus.



EctecTBennslii oT00p — HampaBisiommid ¢aktop 3Bomound. POpMbI €CTECTBEHHOTO
otbopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3yibTar 3BoJitonuu. Ilpumepsr npucnocoOnenuit
y opranu3mMoB. ApoMop(}03bl U UINO-3TaNTALIHH.

Bun u BupmooOpaszoBanme. Kputepuu Buma. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpa)uuecKkoe, 3KOJIOrHYECKOE.

MakpoaBomtorus. @opMbl dBoNIFOLWH: (puUIeTHYECKasi, JAUBEPreHTHAs, KOHBEPTreHTHAs,
napauiensHas. HeoOpatumocTs 3Bosonuu.

[IpoucxoxxaeHue  OT  HECHEUHAIU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromias
cricnuajimu3anusi. AI[aHTI/IBHaSI paguanus.
JdemoncTpaumnu:

[optpetsr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabmuie! u cxembl: «Pa3BUTHE OpraHu4YecKOro MUpa Ha 3emiiey, «3apo/IbIIIY TO3BOHOYHBIX
XKUBOTHBIX», «ApxeonTepukc», «@opMbl 00pbOBI 3a CyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODPY,
«MHoroobpa3ue copToB pacTeHuil», «MHoroodpasue mOpoJ >KUBOTHBIX», «llomymsuumy,
«MyTalvoHHas U3MEHYUBOCTHY, «Apomopdo3sl», «Maunoanantanumn», «O0mas aerenepamus,
«Bmxymme cuibl sBosonuny, «Kapra-cxema mapmipyra myremectsus Y. Jlapsunay, «bopbba
3a CYILIECTBOBAHUEY, «IIpucnoco6yeHHOCTh OpPraHNU3MOBY, «['eorpaduueckoe
BH1I000pa3oBaHue», « IKOJOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPAaCKU, HaOOp TUIOA0B U
ceMsiH, KoJutekuust «[Ipumepbl 3aUTHBIX MPUCTOCOOICHHUM Y JKUBOTHBIX», MOJENb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHas Moieb «CTpOeHKE TOJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJuleKIus «DOpMBI COXPAHHOCTH HCKOMAEMbIX
KUBOTHBIX U PACTEHMI», Mozenb anmumkamus «llepekpéct xpoMocomy, BiIaKHbIE Mpenaparsl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkm», MukpornpenapaT «/poszoduna» (HOpMma,
MyTaluuu GOpMbI KPbUIHEB U OKPACKH Tela).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(HOJIOTUYECKOMY KPUTEPHUIO».

JlaGopaTopnas pabota Ne 2. «OmnmcaHwe NPUCIOCOOJICHHOCTH OpraHm3mMa | eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4yHble NIPEACTABICHUS O 3apOXKIACHUU KU3HU. HayduHble rUnoTe3bl BO3HUKHOBEHUS
KU3HU Ha 3emuie: aOHoreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHMOTEHHBI CHUHTE3
OpPraHMYECKUX BEUIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON
sBosonuK. HauanbHelie sTansl Onosornyeckoit apomtoruu. [ unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYP ¥ BO3HHMKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M WX 3BOJIOLUS.
@opMHpPOBAaHKUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PasBuTue xu3Hu Ha 3emiie 1o spaM U nepuojam. Karapxei. Apxelickas U IpoTepo30icKas
apsl. [laneo3oiickas 3pa u €€ mepuoIpl: KeMOPUNHCKUN, OPJIOBUKCKUHN, CHUTYPUNCKUHN, T€BOHCKHIA,
KaMEHHOYTOJIBHBIN, IEPMCKHUH.

Me3o30iicKkas opa 1 €€ epUuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo30licKas pa u €€ nepuoIpl: NajaeoreHOBbIN, HEOT€HOBBINH, aHTPOIIOI€HOBBIH.

XapakTepucTUKa KiIMMaTa M Ie0JIOTMYECKUX IpolueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUHU
PacTUTENILHOTO M YKMBOTHOTO MUpPa. ApoMop(o3bl y pacTeHUH U )KUBOTHBIX. [losiBIIeHHe, paciBeT
1 BBIMUPAHHUE TPYIII )KUBBIX OPraHU3MOB.



Cucrema opraHM4ecKOro Myupa Kak OTpaykeHue 3BoJIIoLMU. OCHOBHBIE CUCTEMAaTHUYECKUE
TPYIIBI OPraHU3MOB.

OBOJIOLMS  4eloBEKa. AHTpONOJOrMs Kak Hayka. Pa3BuTue npelacTaBlIeHUH O
IIPOUCXOXKICHUU YeloBeKa. MeToibl u3yueHus: aHTpornorene3a. CxoAcTBa U pa3jinyusl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKa.

JBuxymue cuibl (QaxkTopsl) aHTpomnoreHesa. HaciencrBeHHass HM3MEHUHMBOCTH U
ecTecTBEHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHNUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMeIbIi,
Yenosek mnpsmoxomdamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxu
HCKOIIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUSA, 00JIaCTh PaclpoCTPaHEHUs, 00bEM T'OJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIINE Pachl: €BPOINEOUHAs (€Bpa3uiicKas), HEerpo-
aBcTpajioniHas  (9PKBaTOpHalibHAasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepuKaHckas). YepTsl
MIPUCIIOCOOIEHHOCTH MIPE/ICTaBUTENEH YETIOBEUECKUX Pac K YCIOBUSAM cylllecTBOBaHusA. EquHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoHncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Muinnep, I'. FOpu, Y. apBuH.

Tabmuipl u cxemsl: «Bo3nukHoBeHue CoHEUYHON cUCTEMBI», «Pa3BUTHE OpraHUYeCcKOro
mupa», «PacturenpHas kietka», <«OKuBoTHas kieTtkay, «[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJI0K
MPEKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeiue moam», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JIFAN», «HUeloBeuecKkre pachi».

O6GopynoBanue: w™mymspku — «lIpoucxokneHne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblia, KPOMAHbOHIIA), CIENKHA WIH M300pakKeHUs] KaMEHHBIX OpyAui
MEePBOOBITHOTO YEJIOBEeKa (KaMHH-YOMIEPHI, pyomsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KoJuIeKIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktuueckast padota Ne 1. «/3ydyeHue MCKOIMAaEMbIX OCTATKOB PAaCTCHUU W KUBOTHBIX B
KOJUIEKLIHSX».

DKCKypcusi « BOJIOIUS OPraHUYecKoro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAay4YHBIA HIIN
KpaeBequeCKUil My3eil).

Tema 3. Oprann3msl M OKpY:Kal0Ias cpeaa.

OKOJIOTHSI KakK HayKa. 3aJadyd MW pa3felibl 3KOoJIOTMH. MeToabl 3KOJIOTHYECKUX
uccae0BaHuM. JKOJOTHYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKa.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAs,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOpPraHU3MEHHAsI.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OuoTHUYecKkre 1 aHTpornoreHHsIe. JlelicTBre 3KoIornyecknx (akTOpOB HA OPTaHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMmIeparypa, BIaKHOCTb.  DoTonmepuousM.
[IpucnocobaeHunst Opranu3MoB K JeHCTBHIO abnoTHuecKux (pakTopoB. buonoruveckre puTMbl.

buotnueckne daktoppl. Buapl OHOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPEHIIHUS,
XUITHUYECTBO, CUMOMO3 1 ero ¢opmel. [lapasutusm, koomnepanus, MyTyaiau3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHUOTHUYECKUX
B3aMMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTEpUCTUKU nomyasund. OCHOBHBIE I0Ka3aTead MOMYJSALUU:
YUCJIEHHOCTb, IUIOTHOCTh, POXJAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JIuHamuka
YHUCJIEHHOCTH MOMYJISLIMU U €€ PeryIsiiusl.

JdemoHncTpaumuu:

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

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb1 3eMium», «Cpeapl 0OUTaHHST OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuun», «3aKOHOMEPHOCTH pOCTa YHCIEHHOCTH MOMYJSILIUU
uHpy30pun-TyDenbkny», «[Iumessie nemmy.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0cOOSHHOCTH PACTCHHIA U3 PAa3HBIX MECT
oOUTAHUS».

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

[Tpaktuueckas padota Ne 2. «[Toacu€T mIOTHOCTH MOMYJSALUA pa3HBIX BUJOB PACTCHHI.

Tema 4. Coo01ecTBa U IK0JIOTHYeCKHE CUCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3. CTpykTypbl  OuOLlIEHO3a:  BUJOBas,
MIPOCTpPaHCTBEHHas, Tpodudeckas (rnumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3KkocucreMe U OHOreOlEHO3E.
OyHKIHMOHAIBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOJIYLUEHThl, KOHCYMEHTBI, pPEIYLEHTHI.
KpyroBopoT BelecTB M MOTOK SHEPruu B 3KocucTeMme. Tpodudeckue (MUILEBbIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3zaTelNM 3KOCUCTEMBI: OHoOMacca,
MPOJIYKIHS. DKOJOTUYECKHE MHUpaMUIbl: MPOAYKIUH, YUCIEHHOCTH, OnomMaccel. CBolicTBa
9KOCHUCTEM: YCTOMYMBOCTb, CaMOperysanus, pazpurue. Cykieccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCHUCTEMa XBOWHOTIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOodKocHucTeMbl. buonorudyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroiunBocTu 3kocucteM. CoxpaHeHHEe OHOJOrHYECKOro
paszHooOpasus Ha 3emuie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa ouochepsi. XKupoe
BemectBO U ero (Qynkuun. OcoOGeHHOCTH Ouochepsl Kak TIJI00ATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE ILMKIBI 3JIEMEHTOB (Yyriepoja, a3oTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocepe 3emnu. AHTponioreHHsle n3mMeHeHus B ouocgepe. ['modanpHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHue IpUpoibl U yenoedecTBa. CoxpaHeHne OMopa3sHooOpa3us Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMU PECypcamMH U UX
ucnoJib3oBanue. J{oCTikeHus OUOIOTHH U OXpaHa MPUPOIBI.

JdeMoncTpanum:

[Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuet u cxemsl: «llumessie nenu», «bUoIEHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobmectBa», «llemu mnutanus», «Ikonoruueckas nupamuaay, «buochepa u uenoBexy,
«OQKOCHCTEMA IIUPOKOJIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jieca», «bHOLeH03 BOT0EMAY,
«Arpoueno3», «l[IpumepHble aHTPOMOTEeHHBIE BO3ACUCTBHUS Ha MpPUPOAY», «BaxkHueime
WMCTOYHUKU 3arpsi3HEHUs BO3JyXa U TPYHTOBBIX Boay», «[louBa — BaxkHeWIIas COCTaBISOIIAS
ouocthepsr», «Daktopel gerpamanuu  nouB», «llapHukKoBbBIT  dddekT», «DakTOpPHI



panmoaKTUBHOTO 3arps3HeHus Ouocheps», «O0mas crpykrypa ouocheps», «Pacrpocrpanenue
KHU3HU B Onocdepe», «O30HOBBINA 3KpaH Onochepsl», «KpyroBopot yriepoma B OGuocdepey,
«KpyroBopot azoTa B Ipupoae».

Ob6opynoBanue: MOJeTb-anmINKanus « TunmaHeie OMOLIEHO3bI», repbapuii «PacTuTenbHbIe
cooOmecTBa», KoJUleKIuu «bromeHo3», «BpemuTenn BaKHEUIINX CEIbCKOXO3SHCTBEHHBIX
KYJIbTYp», TepOapuu U KOJUIEKIUU PAaCTEHUH M JKUBOTHBIX, INPHUHAUIEKAIIME K Pa3HbIM
9KOJIOTUYECKUM Tpynnam onHoro Buna, Kpacuas kaura Poccuiickoiit deneparuu, n300paxeHus
OXpaHsSIEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA
HA BA30BOM YPOBHE CPEJJHEI'O OBLIET'O OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBauBalTCs TpeOOBaHUS K pe3yabTaTaM OCBOCHMUS
00yJaromuMuCs MPOrpaMM CpeHEro 00mero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEMETHBIM U
MMPpEAMCETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE3yJAbTaTOB OCBOCHHUS Npeamera «bHOJIOrus» BBIIEIEHBI
CIIENYIONIME COCTaBIIAIONIME: OCO3HAHWE OOYYAIONIUMHUCA  POCCHUCKOW  TpaKIaHCKOU
WUJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHPHOCTH WU CaMOOMPEIEICHUIO,
HaJu4YhMe MOTHBAIIMM K OOYYCHHIO OWOJIOTHH, IIEJICHANPABICHHOE pPa3BUTHE BHYTPEHHHX
yOXKJIEHUI JTUYHOCTH HA OCHOBE KITIOUEBBIX IIEHHOCTEH M MCTOPUUYECKHUX TPATUIUN Pa3BUTHS
OMOJIOTHYECKOTO 3HAHUSI, TOTOBHOCTh U CITOCOOHOCTH 00YUaIOIINUXCsl PYKOBOJICTBOBATHCS B CBOCH
JESITETHHOCTH TIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHM, MPUCYIIUMH CHUCTEME OMOJOTHYECKOTO
00pa3zoBaHusl, HATMYHE YKOJOTHIYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
JKM3HEHHBIE IIIaHBL.

JIngHOCTHBIE pe3yNbTaThl OCBOCHHS Ipeamera «buosorus» AOCTHraroTcs B €IMHCTBE
y4eOHOW M BOCIIUTATEIBHON NEATEITLHOCTH B COOTBETCTBHUHU C TPAIUIIMOHHBIMH POCCHHUCKUMH
COITMOKYJIbTYPHBIMH, HCTOPUUCCKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHM, TIPUHATHIMHA B
oOlIecTBe MpaBUJIaMU W HOPMaMHU MOBEACHUS MU CIIOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIMTAHUS U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBOKEHUS K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpyJda U CTapIIeMy MOKOJEHUIO, B3aUMHOTO
yBOKEHUSA, OEpeKHOr0  OTHOLIEHUS K  KyJAbTYpHOMY  HACIEOUI0 U TPaJUulUsAM
MHOTOHAIMOHaNBHOTO Hapoda Poccuiickoit deneparuu, mpupoje u oKpyxKarolien cpee.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHS yueOHOTO mpenMera «bromaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOy4aroUINXCs PYKOBOJICTBOBATHCS CPOPMHUPOBAHHOM BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAlUW, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIecTBa,
pacuIMpeHre >KM3HEHHOTO OMBITa M OMbITA AESTENBHOCTH B MPOLIECCE PeaTu3allud OCHOBHBIX
HaIpaBJIEHUW BOCIIUTATENbHOM I€ATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaKIaHCKOT0 BOCIIUTAHMS:

chOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydarwIerocs Kak aKTHUBHOTO U

OTBETCTBEHHOTO WJI€HA POCCHICKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOS3aHHOCTEW, YBa)KEHHE 3aKOHA U
IIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATETBHOCTH MPU CO3JAHUU YYEOHBIX MPOEKTOB,
pelneHny yueOHBIX U MO3HABATEIbHBIX 33Ja4, BHIIOJHEHUH OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNATh COOCTBEHHYIO TIO3HMIHMIO 10 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHME  y4YUTBbIBATb B  CBOUX JEHUCTBUSAX HEOOXOAMMOCTh  KOHCTPYKTMBHOI'O
B3aUMO/ICHCTBUS JIIOJIEH C pa3HbIMU YOEXKIEHUSMHU, KYJIbTYPHBIMH LIEHHOCTSAMH U COLUAJIbHBIM
MI0JIOKEHHUEM;

FOTOBHOCTb K COTPYJHHMYECTBY B IPOLECCE COBMECTHOTO BBIMNOJIHEHUS] Y4EOHBIX,
MO3HABATEIbHBIX M HCCIEIOBATENbCKUX 3a/lady, YBAXKUTEJIBHOTO OTHOLIEHHS K MHEHHIO
OTIOHEHTOB IPH 00CYX/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOT0 COJIEPKaHUS;

TOTOBHOCTb K TYMaHUTapHOMN U BOJOHTEPCKON JESTENbHOCTH;

2) NaTpMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTb POCCUHCKON IPaKIAHCKONU UJIEHTUYHOCTH, MATPUOTH3MA, YBAXKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iepes] PoaMHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIBTYpPY, MPOILLIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHKE K IPUPOTHOMY HACJIEIUIO U TaMSATHUKAM [TPUPO/IbL, TOCTHKEHUIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIIE;

CIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHHE U pa3BUTHE OUOJIOTHH,
MOHUMAaHMs 3HAuYeHUs OHOJOTMM B TMO3HAHWM 3aKOHOB MPUPOJIbI, B KU3HU YeNOBEKa U
COBPEMEHHOTO OOIIECTBa;

uaeiHast yoexx1EHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHHS, OPUECHTUPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEIISIM, CO3JAaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATHS LIECHHOCTEW CEMEWHOM )KU3HU B COOTBETCTBUU € TPAAULIUAMHU Hapo0B Poccuu;

4) 3¢TEeTU4YEeCKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

[MOHMMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKOU JIMYHOCTH;

S) ¢wusmyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJABTYPbI 340pPOBbS W
3MOLMOHAJIBHOIO 0J1aronoNyYus:

MOHMMaHUE U pealn3anus 370pOBOro u 06e30macHoro odpasa >KU3HU (310pOBOE MUTAHHE,
coOroieHre TUTHeHHYECKUX MPAaBWII M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynasipHas (u3MuecKash aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

NOHMMAaHUE LEHHOCTH NPaBUI HWHAWBUIYAbHOTO W KOJUIEKTHBHOTO 0€3011acHOTO
MIOBE/ICHUS B CUTYaLUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEN;



OCO3HAHME TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS AJKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHME IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTHBHOU JCSITEIILHOCTH TEXHOJIOTHYECKOMN M COIMAILHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIONHATE TAKYIO JCSTCILHOCTS;

HWHTEPEC K pa3iMyHbIM cdepaM MpoPecCHOHATEHON ACSITeITLHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIH BEIOOp Oymymiel mpodeccuu U peaTrn30BbIBaTE COOCTBEHHBIC KIU3HECHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOPa30BaHHMIO M CaMOOOPA30BAaHUIO HA MPOTSIKCHUH BCEU
KU3HH;

7) 3KOJIOTHY€CKOT0 BOCTIMTAHUSA:

AKOJIOTUYECKH 11e71IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHUKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIbTYpBI: NMPHOOPETEHHE ONBITA TUIAHUPOBAHUS
MTOCTYIIKOB W OIIEHKH WX BO3MOXHBIX TIOCJICICTBUH JIJIsl OKPYKAFOIIEH CpeJIbl;

OCO3HaHHUE TJI00ATHHOTO XapaKTepa SKOJIOTHISCKHX MPOOJIEM U IyTeH UX PEIICHHS;

CIIOCOOHOCTH HMCIIOJIh30BaTh MPUOOPETaeMbIe MPU U3YdEeHUU OMOJIOTHH 3HAHUS M YMCHHS
MIPU PENICHUH TPOOJIEM, CBSI3aHHBIX C PAIMOHAIBHBIM IPHUPOJIOIIOIB30BAHHEM (COOITIOIEHUE
MPaBWJI TIOBEJICHUS B TIPUPOJIC, HANPABIICHHBIX HA COXPAaHECHWE PABHOBECHUS B JKOCHCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HENPHUATHE JICHCTBUH, NMPHHOCSIIUX BPEI OKPYKAIOMIEH MPHUPOJIHON cpee,
yMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPEeIIpPUHUMAEMBbIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4Yue Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITENHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA WMH B
MO03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOM MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JeSITeNbHOCTU HKOJIOTUYECKOI HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

cOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM © OOIIECTBEHHOM MpaKTUKW, OCHOBAHHOIO Ha JHallore KYJBTYp,
CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYpPhl KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
paIMOHATILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecTBa, B MO3HAHUH IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTHH IJIi COBPEMEHHOW IHMBIIIM3AIMU: OOECTIeUeHuUs
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl Pa3BUTHS YETIOBEUECTBA, TIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHUECKUX MPOoOsIeM U o0ecTieueHus mepexoia K yCTOHYMBOMY Pa3BUTHUIO, PAIUOHATHLHOMY
MCIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTHYECKMX 3HAHUU B IIEJNSX TMOBBIIMICHUS OOIIeH
KYJIBTYPBI, €CTeCTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTH (YHKIHOHATHHON
IPaMOTHOCTH 00yJaromuxcs, GopMUPYEMOI IPU U3yUYEeHUN OHOJIOTUH;



IMOHUMAHUC CYIIHOCTH MCETOJO0B IIO3HAHHUA, HCIIOJIB3YCMbIX B CCTCCTBCHHLIX HAayKax,
CMOCOOHOCTH HCIMOJIb30BaTh MOJy4aeMble 3HAHHS Ui aHaluu3a M OOBSICHEHHS SBJICHUUN
OKPYKAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHBIC
3aK/IIIOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U HUMCHOIIUXCA JaHHBIX C LCJIbIHO MNOJYUCHUA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CAMOCTOSTEIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS PELICHUS
HpO6JI€M B PCAJIBHBIX JKXU3HCHHBIX CUTyallUsaX;

OCO3HAHHE IIEHHOCTU HAayYHOU JEeSTENIbHOCTH, TOTOBHOCTh OCYILIECTBIISTH NMPOECKTHYIO U
HCCIIEN0BATENBCKYIO NEATEIbHOCTh HHANUBUAYAILHO U B IPYILIIE;

TOTOBHOCTb M CHOCOOHOCTb K HENPEpPHIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHUH 1O OHOJIOTMH B COOTBETCTBHHM C JKH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MerTanpeMeTHbIE pe3yJIbTaThl OCBOCHHS YJIeOHOTrO TpeameTa «BhoJIoTHs» BKIFOYAIOT:
3HaYUMBbIC JUIS  (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAMOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYIHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYIHOW KapTUHBI MUPa
U crienu UKy METOI0B TIO3HAHHUS, HCIIOIh3yeMbIX B €CTECTBEHHBIX HayKaX (BEHIECTBO, SJHEPTHUS,
SIBJICHUE, TPOIECC, CUCTEMa, HAyYHBIM ()aKT, MPHHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsl, UCCIICJIOBaHUEe, HAOIIOJCHUE, M3MEPEHHUE, SKCIICPUMEHT W JIPYTHX), YHHBEpPCATbHBIC
y4ueOHbIe JIeHCTBHs (TO3HABATEIbHbIC, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), 00ECIICUNBAIOIINE
dhopmupoBanre (PyHKIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITMH OOYJaroIIuxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble y4deOHbIe ACWCTBHUS B IO3HABATENbHOU U
COIMAJIBHOM MPAKTHUKE.

MertanpeameTHble pe3yabTaThl OCBOSHUSI MPOrPaMMBbl CpEeIHEro ooiero oOpazoBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIMpOBaTh U aKTyalM3UpOBaTh MpoOieMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIOJIb30BaTh IPU OCBOCHUH 3HAHUM MPUEMBI IOTHYECKOTO MBIIUICHHS (aHAIN3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0OOOIIEHHUS), pPACKPBIBATh CMBIC OHOJOTHYECKUX MOHSATHI
(BBLIEMATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH CBSI3U C APYTUMU MOHATUIMU);

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIO0JIb30BaTh OHMOJIOTHYECKUE TOHATHS JUIsi OOBbsSCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIyKTUBHbBIC, IETYKTUBHBIE, TIO AaHAJIOTUH ), BHISBIISATH
3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYITHpPOBATH BHIBOJBI U
3aKIIIOUEHUS;

MPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OMOJIOTUYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYHUI Pa3HOrO poja,
BBISIBIICHHBIX B Pa3IMYHBIX WH(OOPMAIIMOHHBIX HCTOUYHUKAX;



pa3pabaTeiBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATbHBIX
Y HEeMaTepHUaIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JESTEIIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LEJSM,
OIIEHUBATh PUCKHU MOCJIECACTBUHN IEATEIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSX PEAIbHOr0, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE e CTBHSI:

BJIaJICTh HaBbIKAMH y4€OHO-MCCIIEIOBATENHCKOW M MPOEKTHON NIeATebHOCTH, HaBBIKAMU
paspeleHus npodieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METOJOB
penieHus MPakTUYECKUX 3aJ1a4, MPUMEHEHHUIO Pa3IMUYHBIX METOIOB TTO3HAHNS,

WCIIONb30BaTh PAa3JMYHbIE BHJBI JIEATEILHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaIui, TpeoOpa3oBaHUI0 U NMPUMEHEHUIO B yYEOHBIX CHUTYalMSX, B TOM YHCIIE MPHU
CO3/ITaHWU YYEOHBIX U COIMATBHBIX TPOEKTOB;

(hopMupOBaTh HAYYHBIN THUIT MBIIIJIEHUS, BJIaJ€Th HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMHU
MIOHSATHUSMHA B METOJIaMU;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHOUN NEATEIHHOCTH H
KU3HEHHBIX CUTYaIHIX;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3aJady, BBIJBUTATH
TUTIOTE3Y €€ PeIIeHHsI, HAXOUTh apryMEHTHI JIJIs JOKa3aTeIbCTBA CBOUX YTBEPXKICHUH, 3a]1aBaTh
rapamMeTpbl U KPUTEPUHU PEIICHHS;

aHAJIM3UPOBATH MOIYUYECHHBIE B X0OJI€ PELICHHUs 3a/1a4M Pe3yAbTaThl, KpUTHUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, MPOTHO3WPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

OCYILIECTBJISITh 1EJICHAIIPABJICHHBIN MOUCK MEpeHoca CPEeACTB U CHOCOOOB JIEHCTBUS B
poheCcCHOHANBHYIO CPEY;

yMeTb TMEpPEeHOCHTh 3HAaHUS B [O3HABAaTEJIbHYD U  MpaKTUYeCKyl oOnactu
KHU3HEJCSATENbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJIEH, MpeAsiaraTb OPUTHHAIbHBIE TMOAXOAbl U PpEUICHHs, CTAaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HMH(pOpManUu (TEKCTE y4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHON JHTEpaType, OMOJIOTMUECKUX CIOBApsSIX U CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B MHTepHere), aHaIM3UpoBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (opm
MIPEJICTaBJICHHUSI, KPUTUUECKH OLEHUBAThH €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOIbl MPH TOUCKE U OTOOpe
Oouosnoruueckor nHGopMaIul, He0OOXOIUMOM IS BHITIOJIHEHUST y4eOHBIX 3a/1ad4;

MpHOOpPETaTh OMBIT HCIOJIb30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATh KYJbTYPY aKTUBHOTO HCIOJIb30BAaHUS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (GOpMYy MpeACTaBICHUS OHOJIOTHYECKON
uHpopmanuu (cxemsl, TpaduKu, TUarpaMmsl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OMOIOTHYEeCcKOU
uHpopMaluen: MPUMEHITh XUMUYECKUE, (PU3MUECKHe U MAaTeMaTH4YeCKHe 3HAKH U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISATHOCTH;



BIIQJICTh HABBIKAMU DACIIO3HABAHUS W 3alIUTHl HMHPOpPMAIMK, WHOOPMAIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBiajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J1€HCTBUSIMU:

1) o6menue:

OCYIIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO YYaCTBOBAThH B JHAIIOTE
WIA JUCKYCCHU TI0 CYIIECTBY OOCYKTaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJCHHUS OTHOCHUTCIILHO BBITIOJHCHHSI TpeilaracMoi 3aJadd, y4YUTHIBATH HWHTEPECHl U
COTJIACOBAHHOCTH TO3UIIUH JIPYTUX YYACTHUKOB JAUAIOTa WIH AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHHS, TNOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, MPENOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYAIMi, yMETh CMSATYaTh KOH(PIUKTHI 1
BECTH TIEPETOBOPHI;

BIIQJICTh PA3IMYHBIMHA CHIOCOOaMH OOIICHHSI U B3aMMOJICHCTBUS, MOHUMATh HAMEPEHUS
IPYrUX JEONIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPpEeKTHOU (hopme
(bopMyITHpPOBATh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO H3JIAraTh CBOIO TOYKY 3pPEHHS C WCIIOJB30BAaHUEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eSAITEIbHOCTD:

MMOHUMATh ¥ WCIOJIb30BaTh NMPEUMYIIIECTBA KOMAHJHONH W MHIUBUAYATBHOW pabOTHI TIpU
pelieHny OHoJIoru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJIEHCTBUS MPU pEeLUICHUH yueOHOM 3a/1auu;

BBIOMPATh TEMATHKy M METOJbI COBMECTHBIX JCHCTBUH C y4ETOM OOIIMX WHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBaTH M KOOPAWHUPOBATH
JEUCTBUA IO €€ TOCTHUKEHHIO: COCTABIISTh IUIaH IEUCTBUM, pACIPEACIIATh POJIU C YYETOM MHEHHUIA
YYaCTHUKOB, 00CY)X/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

OIICHUBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHUBATh UAECU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETHYeCKOE TIOBEIEHHWE B PA3IMYHBIX CHUTYalHUAX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBiageHHe YHMBePCAJIbHBIMH PeryJsITUBHBIMH /1€ICTBUAMM:

1) camoopranu3amus:

WCIOJIb30BaTh OMOJIOTMYECKHWE 3HaHWS MJs BBIABICHUS NpoOJIeM M HMX pEUIeHUS B
KU3HEHHBIX M Y4eOHBIX CUTYaIHsIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKMX 3HAHUH 11€I€BbIe U CMBICIOBBIE YCTAHOBKH B CBOHMX
JNEUCTBUSIX M IMOCTYIKax MO OTHOILIEHHUIO K >KMBOM MPHUPOJE, CBOEMY 3JIOPOBBIO M 3J0POBBIO
OKPYKaIOIIUX;

CaMOCTOSITENIBHO OCYIIECTBIISITh MMO3HABATEIBHYIO NESATENBbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh M (GOpPMYyIUpPOBaTH COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEeNbHON MAEATENHHOCTH U
KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIbHO COCTABJISITH TUIAH PELISHUS MPOOIEMBbI C YYETOM UMEIOILIUXCSA PECYPCOB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPEINOUTEHUI;

JTaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacmupsATh paMKH yueOHOTO MPEeAMETa Ha OCHOBE TUYHBIX MPEATIOYTCHUH;

JieNaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;



OILICHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (HOPMUPOBAHUIO M TPOSIBICHHUIO IIUPOKOM 3PYIUIIMN B Pa3HBIX 00IaCcTIX
3HAHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIAJICTh HABBIKAMH TIO3HABATEILHON pe(IIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JNEHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHH, HCIIOIH30BATh MPUEMBI pedIIeKCUU
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KCHUIO;

IIPUHAMATh MOTUBBI U apT'yYMEHTBI IPYTUX IIPU aHAIU3€E PE3YyNIbTaTOB ACSITEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YesloBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHMs mporpamMmbl COO mo Ouosioruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crienrdudeckue s yueOHoro nmpeamera «buosorusy HaydHbIe 3HAHUS, YMEHHS U
crocoObl JEHCTBHI TI0O OCBOCHHMIO, WHTEPIPETAllMd W MPeoOpa3oBaHUI0 3HAHWUW, BHUBI
NEeSITeNbHOCTH 1O TOJYYEHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUW B PAa3IMUYHBIX Y4EOHBIX
CUTYaIUsIX, @ TAK)KE B pEaIbHbIX dKU3HEHHBIX CUTYallUAX, CBSI3aHHBIX ¢ Ononoruei. B mporpamme
MpeIMETHBIEC Pe3yabTaThl IPEICTaBICHBI IO FOJIaM 00y4YeHHUS.

[IpeameTHBIC pe3yabTaThl OCBOCHHS yueOHOTO TipeameTa «buomorusy ¢ 10 knacce nOTKHBI
OTpPAXKaTh:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OUOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu, PyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEP)KaHHE OMOJOTMYECKUX TEPMUHOB M MOHSATHUI: KU3HD, KIIETKA,
opranusM, MeTabo113M (0OMeH BEIlIeCTB U IPeBpallleHne YHEPTHUH ), TOMeoCTa3 (caMoperymsus),
ypOBHEBas  OpraHM3alusi  JKUBBIX  CHCTEM, CaMOBOCIIpOM3BeAeHHE  (permpoayKius),
HacCJeACTBEHHOCTh, U3MEHUHUBOCTD, POCT U Pa3BUTHUE;

YMEHHME H3JaraTh OHOJOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHas,
LEHTpadbHas JOorMa MOJIEKYJsipHOU Ouosioruun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BauiioBa) u yuenus (0 eHTpax MHOTOOOpasusi U MPOUCXOKACHUS KYIbTYpHBIX pacTenuit H. U.
BaBwuioBa), onpenensats rpaHuIlbl UX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIaJIeTh METOJaMH HAay4yHOTO TMO3HAaHUS B OMOJOTHU: HAONIOJEHUE M OMHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUH, OpraHM3alisi W TMPOBEACHHUE OHUOJIOTUYECKOTO
SKCIIEPUMEHTA, BBIABM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]Y HCCIEIyEMbIMU
BETUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX Ppe3ylIbTaTOB, HCIOJIL30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPHIl ¥ 3aKOHOB, YMEHHUE JIeaTh BHIBOJAbl HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH MPOIIECCOB: OOMEHa BEIECTB U



MpEeBpaIlleHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOTO U SHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHHS, PAa3MHOKCHUS, WHAUBUIYATLHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

YMEHHE TPUMEHSAThH MMOJYUYCHHBIC 3HAHUS JUTsI OOBSCHEHUS OMOJIOTUYECKHX IMPOIIECCOB U
SIBJICHUU, JJIs1 IPUHSTHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C EJIBI0 00SCTICUeHUs
0€30MIaCHOCTH CBOETO 3J0POBbS M 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IPaMOTHOTO TOBEJACHHUSI B OKpPYKAMOIMIEH MPUPOJAHON Cpele, NMOHMMaHUE HEOOXOIUMOCTH
WCIIOJIb30BAHUS JIOCTHIKCHUN COBPEMEHHOW OHMOJIOTMH W OMOTEXHOJIOTHH IS PAalMOHAILHOTO
IIPUPO/IOII0JIL30BAHUS;

YMEHHE peIllaTh JJIEMCHTAPHbIE T'E€HETHYECKHE 3aJa4d Ha MOHO- W JUTHOPHIHOE
CKpEeIllMBAaHHE, CLEIUIEHHOE HACJIEI0BaHUE, COCTABIISITh CXEMbl MOHOTMOPUIHOTO CKpPEIIMBaHUs
JUIS TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB y OpPraHU3MOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, cOOMI0aTh MpaBuiia Ipu
paboTte ¢ yueOHBIM U 1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHUYECCKH OICHHBATh W HHTEPIPETUPOBATH HHPOPMAITUIO OHOJOTHYECKOTO
COJICP)KaHUs, BKITFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHUS W3 PA3IMYHBIX HUCTOYHUKOB (CpeicTBa
MacCOBOW MH(OPMAIMH, HAYIHO-TIOMYJISIPHBIC MaTEePHAJIbI), STHICCKHE ACIIEKTHl COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBIC THChbMEHHBIE U YCTHBIE COOOImIEeHHs, 0000mas
OMOJIOTHYECKYI0 HH(POPMAIIUI0 W3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIIOJIh30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHHS yueOHOTO TipeameTa «buonorusy ¢ 11 knacce NOTKHBI
OTpaxarb:

cOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OWOJOTMHM B CHCTEME HAy4YHOTO 3HaHUSA
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBeKa JIJIsl peLIeHU I )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPbIBATh COAEPKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUINA: BUJI, TTOMYJISIUS,
reHoOH, SBOJIONMS, JBMKYIIHME CHIBl ((aKTOpbI) SBOJIOIHUH, MPHUCIIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa3oOBaHUE, OKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOJAYLEHTHI,
KOHCYMEHTBI, peAYLICHTHI, IIeNH MUTaHUs, SKOJOrHuecKas nupamMuaa, ouoreoreHos, ouocdepa;

yMEHHME Wu3j1araTh Ouosoruueckue teopuu (BosounoHHass Tteopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHs SBOJIIOINHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apobIiieBoro cxoacrsa K. M.
bapa, uepenoBanus riiaBHbIX HampaBieHuil u myteil sBomtounund A. H. CeBeprioBa, ydueHUs O
6uoctepe B. U. BepHaackoro), onpenensiTh rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB U SIBJICHUN, OpraHu3alus M MPOBEICHHE OHOJOrHYECKOTro
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BETUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PEe3y/lbTaTOB, HCIOIB30BAHHBIX HAyYHBIX MOHATHUH,
TEOPHii U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJIBI HA OCHOBAHUU MOJTYYEHHBIX PE3YIbTATOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MTPU3HAKU CTPOCHHUST OMOTIOTHUYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIIEHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACTEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHUs, MPUCIIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJOTHUECKUX (PAKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U TIOTOKA SHEPTUU B IKOCHUCTEMAX, AHTPOTIOT€HHBIX U3MEHEHUH B



HKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHWOTCOXMMHUYECKHX IIMKIOB B
ouocdepe;

yYMEHHUE NMPUMEHSTH MOJIydYeHHbIC 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C IIEIIbI0 00eCTICeYeHNUs
0€30MIaCHOCTH CBOETO 3J0POBbS M 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IPaMOTHOTO TOBEJICHHSI B OKPY)KAIOLIEH NPUPOJHOW cpene, MOHUMaHWE HEOOXOIUMOCTH
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOI Oonosioruu Juis paloHaIbHOIO
MIPUPO/IOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJIOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEepeHoca
BELIECTB U HEPIUU B IKOcHcTeMax (LENH MUTaHUs);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U IMpakTHUecKue padoThl, COOIIOAATh MpaBuUia Ipu
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHME KPUTHYECKHU OILIEHWBATh U HHTEPIPETHUPOBaTh HMH(OpPMALMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIIMKA, HAYYHO-TIOMYJISPHbIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATbHBIC
9KOJIOTMYECcKHe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CcO37aBaTh COOCTBEHHBIE TIHChMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIUI0 M3 HECKOJbKUX MCTOYHHMKOB, TPAaMOTHO HCIOJIB30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBIE CHCTEMBI U X OpraHHu3alIus 1 bubnmorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6moreka [IOK
3 X i 8 1
MMHYECKHI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
FISHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 0 4



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

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB U TeM nudpoBLIe
Ne i/ P Kourpoububie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
. 34 0 2.5

I[TPOTPAMME



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

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo bl ITO3HAHUS JKUBOU
npuposl. [IpakTudeckas pabora
2 NE lp«I/ICHOJ'III))SOBaHI/Ie ajII/IqHLIX 1 0.5 bubmorera [JOK
) p ' https://m.eds00.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKIX 0OBEKTOBY
3 Brnomgornueckue cucTeMsl, 1 bu6mmoreka [IOK
MPOLECCHl U UX U3YYEHUE https://m.eds00.ru/863e6564
4 XuMHYEeCcKui cocTaB KieTku. Boaa 1 bubnuorexa [JOK
Y MUHEpaJIbHBIE COJIA https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CATH. LOCTAB 1 CTPOCHHE DETKOB https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYCCKUE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTU ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
7 Vraesoasl. JInnmael 1 Bubmiorexa OK

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



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

bubmuoreka [JOK

8 Hywientossie kuciorst. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1ienoctHas >kuBas
cucrema
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 O6meH BEMECTB MM METa60IHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Potocinres. Xemocuires https://m.eds00.ru/863e7¢c98
. bu6mmoreka [JOK
14 JHepreTiieckui 0omen https://m.edso00.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jenenune kaetku. MuTos.
Jlaboparopnas pabota Ne 3 bubnnoreka [JOK
15 0.5
«HaOmroneHre MuTO3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYMKa KOpeIIKa JIyka Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpaucasmus — OuocuHTe3 Oenka bubmnorexa [IOK

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
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18 Hexnerounsie hopmbl )KU3HA — bubmuoreka [IOK
BUPYCBI https://m.edso0.ru/863e7540
bu6mmoreka [{OK
19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
20 M
eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omo10TBOpEHUeE.
JlabopaTtopnast padota Ne 4 bubnuorexa [JOK
21 0.5
«M3yueHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 HACJIEICTBEHHOCTH U Bubmmorexa [JOK
A https://m.edso0.ru/863e86f2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] A https://m.eds00.ru/863e8878
CKpeIllMBaHHE
UTUOPUIHOE CKPELMBaHUE.
A U bt bubnuoreka [JOK
25 3aKOH HE3aBUCHUMOIO
https://m.edsoo.ru/863e89a4
HACJIeIOBaHUS MPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
26 npusHakoB. JlJaboparopHas pabora 05 bubnuoreka [IOK

Ne 5 «M3y4yenue pe3yapTaToB
MOHOTHOPUHOTO U AUTUOPUIHOTO

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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CKpEUIMBaHUA y AP030(UIIbI Ha
rOTOBBIX MUKpOIIpenapaTax»

97 I'enetuka nosa. HacinenoBanue 1 bu6mmoreka [{OK
IIPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.edso0.ru/863e8c60
N3menunBocth. HeHacnencrBeHHas
M3MEHUYMBOCTH. JlaboparopHas

28 pabota Ne 6. M3yuenue 1 05 bubnuoreka [JOK
MOAU(PHUKATUOHHON U3MEHUYUBOCTH, https://m.edsoo0.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psiia
Y BapUallMOHHOW KPUBOW»

HacnencrBenHasi "BMEHYMBOCTb.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubmuorexa [JOK
«AHaM3 MyTanuil y Apo30Quisl https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKpOIIpEnapaTax»

bu6mmoreka [IOK

30 Peneriica ueropexa L https://m.eds00.ru/863e8d78
Peseprubriit ypok. O60011eHIE TIO

31 teMme «HacnencrBeHHOCTh U 1
U3MEHYMBOCTh OPTraHU3MOBY

bu6mmoreka [JOK

32 Cenekuuns Kak Hayka i npotece 1 https://m.eds00.ru/863e9214

33 MeToasl U TOCTHKEHUS CEISKIINU 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTexHosorus kak orpacip 1 bubnnoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpobusie | Iparrieckie u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIBI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuTHs NpeCTaBICHUN 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak JIeMEeHTapHas
€IMHUIIAa BUJIA ¥ SBOJIIOIIHH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa [TOK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBmKyimue cuiibl (3JIeMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp U €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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HeobOpaTumocTs 3BOTIOIUN

Wcropus xu3Hu Ha 3emiie U

10 METOJIBI €€ N3YYEHUS
11 ['mnoTe3bl NPOUCXOXKACHUS KUZHU bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emiie 1o 3pam bubnuoreka [JOK
U IEPHOIaM https://m.edsoo.ru/863ea6be
OcCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKUBOTHOTO MHPA.
13 [IpakTnueckas padora Ne 1 05 bubnuoreka [JOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKITHASIX)
14 CoBpeMeHHas cucrtema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edso0.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubmuorexa [JOK
(anTpoOmIOTEHE3) https://m.edsoo0.ru/863eac2c
16 JBwxymue cuitbl (hakTopsbl) bubnuoreka [JOK
aAHTpOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIIOLUH
YyeJloBeKa
18 YenoBeyeckue packl U MPUPOIHBIC bubnunoreka [JOK
aJanTaly 4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBublit ypok. O6001IeHHE 110
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIorus Kak HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
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Cpenbl 0OUTaHUS U SKOJOTHYECKUE

bubmuoreka [JOK

21 (hakTopsl https://m.edsoo.ru/863eafec
AbGunotnueckue GakTOpsI.
Jlaboparopuas pabota Ne 3.
«MOp(bOjIOFI/I‘-IeCKI/IC O0COOCHHOCTHU BuGmrorexa LK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. Jlabopatopnas pabota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bu6moreka [IOK
23 buotirieckie pakToph https://m.edso0.ru/863eb348
OKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «[Toacuér mioTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01miecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNIN
97 3KOCUCTEMBI. DKOJIOTUYECKUE bubmuoreka [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus
28 IIpupoansle 3KOCHCTEMBI
29 AHTpPOIIOT€HHBIE KOCUCTEMBI
30 buocdepa — rinodanbHas bubnuoreka LIOK

3KOCHUCTEMA 3EMITH

https://m.edsoo.ru/863ebb5e



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

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
ouocdepsr https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnochepe 3emin 1

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeJ0Be4ecTBa https://m.edsoo.ru/863ebale
PesepBubiit ypok. O600meHIE

34 tembl «Coo0riecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIJMYECTBO YACOB I1O 34 55

[TPOI'PAMME



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