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INOACHUTEJIBHAS 3AIIMCKA

[Tpu pa3paborke mporpamMmbl O OMOJIOTHMH TEOPETUUYECKYIO OCHOBY IS
oTpeneieHus] MOAX0A0B K (OPMUPOBAHUIO COACpPKAHUS yueOHOro TpeameTa
«buonorus» cocraBuim: KoHuenTtyaibHsle TnonoxkeHus OIOC COO o
B3aMMOOOYCIIOBICHHOCTH IIEJIeH, CcoAepX aHus, pe3yabTaTOB OOyUYeHUS W
TpeOOBaHUN K YPOBHIO TOATOTOBKH BBIMTYCKHUKOB, MOJIOXKEHUSI 00 OOIIMX
HeJIX M NPUHIUINAX, XapaKTepPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpenHero oomero oOpasoBaHus B Poccuiickoit ®exaepaiuu, a Takxke
MOJIO’KEHHUS O crielipuke OMOIOTUH, €€ 3HaYEHUU B MO3HAHUHU JKUBOU MPUPOBI
u o0ecrnedyeHuH CyIIEeCTBOBaHHS denoBeueckoro obmiectBa. CoriacHo
HA3BAHHBIM TOJOXEHUSIM, OIpeNeJeHbl OCHOBHbIE (YHKIMU MPOTrpamMMbl IO
Ouosoruu u e€ CTpyKTypa.

[Iporpamma mo Ouonoruu naéT MNpeACTaBlICHHWE O IeNniIX, o0 obuiei
CTpaTreruu OOYy4YEeHUs, BOCHUTAHUSA M PA3BUTUSA OOYUYaIOIIUXCS CPEJACTBAMU
yuebHoro mnpeamera «buornorus», ompenensier 00s3aTeNbHOE TMPEAMETHOE
COJepXKaHUe, €ro CTPYKTYypy, paclpeleieHle TIO0 pasjenaM M Temaw,
PEKOMEHIYEMYIO TOCJIEeIOBAaTeIbHOCTh HW3y4eHHUs Yy4eOHOro marepuana ¢
y4€TOM  MEXKIIPEJAMETHBIX W BHYTPUIIPEIMETHBIX  CBSI3€H,  JIOTUKH
00pazoBaTeIbHOTO MPOIIECCa, BO3PACTHBIX OCOOEHHOCTEH 00 yJaromuxcs.

B nmporpamMe 1o Owuonormu Takke YUMUTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOydyeHHs: B (POPMUPOBAHMU OCHOBHBIX BHJIOB Yyue€OHO-IO3HABATEIbHOMN
NeSITEbHOCTH/YIEOHBIX JIEUCTBUM OOYJArONIUXCS IO OCBOCHHIO COJIEPKAHUS
OMOJIOTNYECKOT0 00pa30BaHMUS.

B nporpamme mno Owomorum (10—11 kmacchl, 0a30BBIM  YpPOBEHB)
peann30BaH MPHUHIUI MPEEMCTBEHHOCTH B M3Y4Y€HHUU OWONIOTHH, Onaromaps
yeMy B HEH MpOCMaTpUBAETCSl HAIMpPaBICHHOCTh HA pa3BUTHE 3HAHUIA,
CBSI3aHHBIX C (OPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33pPEHHUS,
IIEHHOCTHBIX  OpUEHTAlMd  JIMYHOCTHU,  DKOJIOTMUYECKOTO  MBIIUICHHUS,
IpPEJCTABIECHUNA O 340pOBOM 00pa3e KM3HU M OEpeKHbIM OTHOIIEHHEM K
OKpyXarolmerh mnpupogHod cpexpe. Iloatomy Hapany ¢ U3yYECHHEM
00111e0MOJIOTHYECKUX TEOpUM, a TaKKe 3HAHUM O CTPOCHUU MKUBBIX CHUCTEM
pa3HOr0 paHTa M CYIIHOCTH OCHOBHBIX TMPOTEKAIOIMIMX B HHUX IMPOIECCOB B
nporpaMme Mo OHOJOTMM YAENEHO BHUMAaHHE MCIIOJIb30BAHUIO TOJIYYEHHBIX
3HaHW{ B TOBCETHEBHOW KU3HU IS PEIICHUS IPUKIAAHBIX 3a/1a4, B TOM YHCJIE:
npo(UIaKTUKU  HACJEACTBEHHBIX  3a00J€BaHUM  4YEJNOBEKa,  MEIUKO-
TeHETUYECKOTO KOHCYJIbTUPOBaHMUS, 000CHOBaHUS HKOJIOTUYECKU



1eecoo0pa3Horo MOBEACHUS B OKPYXKAIOIIEH NPUPOTHON cpeje, aHaan3a
BIIMSTHUS XO3SIICTBEHHOM JNESITEILHOCTH YEIIOBEKA Ha COCTOSIHUE MPUPOTHBIX U
UCKYCCTBEHHBIX  DKOCHUCTEM. YCHWJIIEHHE BHUMaHUS K  [PUKIATHOU
HAIpaBJIICHHOCTH  y4eOHoro  mpenmera  «buonorus»  MPOIUKTOBAHO
HEOOXOJMMOCTBIO 00ECIIEUeHUs! YCIOBUM JIJIsl PEIIEHUs OJHOW M3 aKTyaJlbHBIX
3a/la4y MIKOJILHOTO OHOJIOTMYECKOro o0pa3oBaHUs, KOTOpas MpernoiaracT
dbopMupoBaHuEe y 00yUJaIOIIMXCSI CTOCOOHOCTU aallTUPOBATHCS K U3MEHEHUSM
JTUHAMUAYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHE cpemHero o0Imero oOpa3oBaHUs 3aHMMAET BaKHOE
mecto. OHa obecrieunBaeT (GOpMUPOBAHUE Yy OOYHAIOIIMXCS MPEACTABICHUNA O
HAay4YHOW KapTHHE MHpA, pacimpseT u 00001IaeT 3HaHMS O KUBOUM MpUpoe, e
OTJIMYUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpPraHU3allMM U BOJIOLMH, CO3AAET
yCIOBUS JUIsl: TIO3HAHHWS 3aKOHOB JKMBOH  TPUPOABI, (HOPMHPOBAHUS
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pOBOTO M Oe30macHoro odpasza
KU3HHU, HKOJOTMUYECKOrO0 MBIIUICHUS, IEHHOCTHOTO OTHOIIECHHUS K >KHUBOM
MIPUPOJIC U YETIOBEKY.

bonbmioe  3HaueHue  OuoNOTUS ~ MMEET  TaKXke JJIA  PelICHUs
BOCIIUTATENIbHBIX W Pa3BUBAIONIMX 3aJlad CpeaHero oOIero ooOpa3oBaHus,
conuanu3anuu ooydaronuxcs. M3ydenne Ouonoruu 00eCreYMBaeT YCIOBHS
TUTSI dbopMupoBaHus WUHTEJUIEKTYaIbHBIX, KOMMYHUKAIIUOHHBIX U
WH()OPMAIIMOHHBIX ~ HaBBIKOB, ACTETHYECKOM  KYJIbTYpPBI, CIOCOOCTBYET
WHTETrparui OMOJIOTUYECKUX 3HAHUUM C MPEACTABJICHUSIMU U3 JIPYTUX y4eOHBIX
IpPEeIMETOB, B 4YacTHOCTH, (GU3WKHA, XUMHM W reorpadun. Ha3BaHHBIC
MOJIOKEHUSI O TPeIHA3HAUYCHUH ydeOHOro mpenMera «bHOIOTHS) COCTaBHIIH
OCHOBY I OIPEACJICHUS TOIXOJ0B K OTOOpY M CTPYKTYPHUPOBAHHUIO €TI0
COJIEpPKaHMsI, MPEJCTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p comepxanus yueOHOro mipenmera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3UIMH KYJIbTYpOCOOOPAa3HOTO MOAXO/AA, B COOTBETCTBUU C
KOTOPBIM OOyYaromuecs: AO/DKHBI OCBOUTH 3HAHUS W YMCHHUS, 3HAUUMBIC JJIS
dbopMupoBaHuss 00MmIEH KyJIbTYphl, ONPEACISIIONINE aJeKBAaTHOE TIOBEICHUE
YeJIoBeKa B OKPYXaIoIel TPUPOAHON cpesie, BOCTpeOOBaHHBIE B TTOBCETHEBHOM
KU3HU U MPAKTUUYECKOU JedareibHOCTH. Oco00e MeCTO B 3TOM CHUCTEME 3HAHUI
3aHMMAIOT DJIEMEHTBI  COACpPXKaHUs, KOTOpPhIE CIyKaT OCHOBOWM  JUIs
dbopMUpOBaHUS TPEACTABICHHA O COBPEMEHHOW €CTECTBECHHO-HAYYHOM
KapTUHE MHUpA U TEHHOCTHBIX OPHEHTAIMSAX JUYHOCTH, CHOCOOCTBYIOIIMX
TryMaHHU3aIi OMOJI0THYECKOro 00pa3oBaHUsl.

CTpyKTypupOBaHHE COJEP)KAHHS y4eOHOrO MaTepualia B MpOorpaMMe I10
OMOJIOTUN OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUK 00



OTJIMYUTENBHBIX OCOOEHHOCTSX KMBOM MPUPOJIBI, O €€ YpOBHEBOIN OpraHU3alUU
U 3BOMIOUMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4YeOHOro mnpeamera
«buonorus» BBIIEIEHBI CIECAYIOIIME COJEpPKATEIbHbIE TUHUMU: «bronorus kak
Hayka. MeTopl Hay4HOro mo3HaHus», «Kierka kak OMonoruyeckas CUCTeMay,
«Opranu3aM Kak Ouojormyeckas cucreMa», «Cucrtema U MHOrooopasue
OPraHUYECKOr0 MHUpPa», «OBOJIOLUSA KUBOM NPHUPOABD», «IDKOCHUCTEMBI U
IPUCYIINE UM 3aKOHOMEPHOCTIY.

[enp u3ydenus yuebHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIQJICHHE OOYyYalOIIUMHUCA 3HAHUSMH O CTPYKTYpPHO-(YHKIIMOHAIbHON
OpraHu3alliy JKMUBBIX CHCTEM pa3HOrO paHra M MNpUOOpPETEHUE YMEHUU
MCIIONIb30BaTh ATH 3HAHUA JJIS1 TPAaMOTHBIX JCHCTBUI B OTHOLIEHUH OOBEKTOB
KUBOW MPUPOJIbI U PELLICHUS PA3JINYHBIX )KU3HEHHBIX ITPOOJIEM.

JoctwxxkeHne uenu wusydeHuss ydeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CIIEUMBAETCSI PEIICHUEM CIEAYIOMINX 3aau:

OCBOEHHE O0YYaroIIMMMCS CUCTEMBbl 3HAHUW O OMOJIOIMUECKHUX TEOpUSX,
YYEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUIOTe3aX, IMpaBujiaxX, CIyXKalux
OCHOBOM 711 JOPMHUPOBAHUS MPEJICTABICHUI O €CTECTBEHHO-HAYYHOI KapTHUHE
MHpa, O METOJaX HAy4yHOro T[IO3HAHMS, CTPOCHUH, MHOroo0pasuu U
0COOEHHOCTAX HUBBIX CHCTEM pPa3HOTO YPOBHSI OpPraHU3allid, BBIJAOIIMXCS
OTKPBITHUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTHH;

(dbopMupoBaHuE y 00y4arOMXCsl MO3HABATENbHBIX, MHTEIUIEKTYaIbHBIX U
TBOPYECKHX CIIOCOOHOCTEH B Mpollecce aHallu3a JAaHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISZIOB, UAEH U MOAXOAOB K M3YYEHHIO >KMBBIX CUCTEM
Pa3HOro ypOBHS OpraHU3aluy;

CTaHOBJICHHE Yy oOOydaromuxcsi oOmel KyabTypbl, (QYHKIMOHAILHON
IPaMOTHOCTH, pa3BUTHE YMEHUM OOBSICHATH M  OLIEHWBaTh  SIBJICHMS
OKPYXKAIOIIEro MHUpa JKUBOM MPUPOABI HA OCHOBAHWUM 3HAHUW M OIBITA,
HOJYYEHHBIX ITPU U3yYEHUH OHOJIOTUY;

dbopMupoBaHue y O00yJarONUXCsl YMEHHUHM WJUTFOCTPUPOBATh 3HAYCHUE
OMOJIOrMYECKUX 3HAHUW B MPAKTUYECKOW NEATEIbHOCTH YEJNOBEKa, Pa3BUTHUU
COBPEMEHHBIX METULIMHCKUX TEXHOJIOTHM U arpoONOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOYKHOCTH MO3HAHMS YEIOBEKOM JKUBOM
OpUPObl, HEOOXOOUMOCTH OEpEeKHOro OTHOUIEHHMs K Hel, coOioaeHus
ATUYECKUX HOPM MPU MPOBEACHUN OMOJIOTMYECKUX HCCIEAOBAHUM;

OCO3HAHUE ILIEHHOCTH OMOJOrMYECKUX 3HAHWM ISl MOBBILICHUS YPOBHS
HKOJIOTUYECKON KYIbTYPBI, A1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS,

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHI B MOBCEIHEBHON KU3HU
JUISL OLIEHKH TMTOCJIEACTBUIM CBOEH JESITEIBHOCTH IO OTHOLIEHHUIO K OKPYKAKOLIEH



cpene, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBAaHHME U  COOJIIOJIGHUE MEp
npouIaKTUKY 3a00JICBaHUH.

B cucreme cpennero oOmiero oOpazoBanusi «buosnorus», usydaemas Ha
0a30BOM ypOBHE, SBIISIETCSI 0053aTEIbHBIM YU€OHBIM MPEIMETOM, BXOIAILIUM B
COCTaB MpPeAMETHON 00nacTu «EcTeCTBEHHO-HAYYHbIE PEIMETHI.

Jns wm3ydyeHuss Ouonorud Ha 0a30BOM YypOBHE CpPEIHErO OOIIEero
oOpa3oBanus orBoautcsa 68 yacoB: B 10 knacce — 34 yaca (1 yac B Heneno), B
11 xnacce — 34 yaca (1 yac B HeAemto).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorust Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JAPYTMMH €CTECTBEHHBIMM HayKaMu, (uiiocopueil, 3THKON, 3CTETUKOW u
npaBoM. Ponb Ouonoruu B (OPMUPOBAHHHM COBPEMEHHOW HAYYHOW KapTHUHBI
mupa. Cucrema OMOJIOTUYECKHUX HaYK.

Metonpl TO3HAHUS JKHUBOM TPUPONBI (HAOIIOJEHUE, OSKCIEPUMEHT,
ONKCaHUE, H3MEpeHue, KIacCU(PHUKAIUsi, MOJEIMPOBAHHE, CTATUCTHYECKas
00paboTKa JaHHBIX).

JlemoHcTpanum:

IToptpetsr: Y. Hapsun, I'. Mennens, H. K. Konsuos, /xx. Yorcon u @.
Kpuxk.

TaOmuupe! 1 cxembl: «MeTobl TO3HAHUS KUBON IPUPOIBD).

JlaGopaTopHble M MpakTH4YecKue padoThbI:

[Ipaktnueckas padora Ne 1. «Mcnosb3oBaHue pa3iIMyYHBIX METOAOB IpPHU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI H X OPTraHU3ALMSL.

Kusble cuctembl (OMOCHCTEMBI) Kak TMpEAMET HU3YYCHUsS] OWOJIOTHH.
OTnauyue KUBBIX CUCTEM OT HEOPraHWYE€CKON MTPUPOIBI.

CpoiicTBa OuocucTeM M HUX pazHooOpaszue. YPOBHU OpraHu3aluu
OWocucTeM: MOJEKYJSAPHBIN, KJICTOYHBIM, TKAaHEBbIM, OpPraHU3MEHHBIMH,
NOMYJIALIMOHHO-BUAOBOM, DKOCHCTEMHBIN (OuoreoneHOTHYECKUA),
ouocdepHbIil.

JlemoHcTpanum:

Tabmupt u  cxembl: «OCHOBHbIE TPU3HAKUA KUZHU», «YPOBHHU
OpraHU3alNu KUBOU TPUPOIBDY.

O6opynoBanue: Mmozenb Moiekybl JTHK.

Tema 3. XuMH4eCKHH COCTAaB U CTPOCHHUE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XUMHYECKUE DJIEMEHTBI: MAaKPOAJIEMEHTHI,
MHKpPO3JIEMEHTBL. Bogia 1 MuHEpabHbIE BELIECTBA.

OyHKIIMKA BOABI M MHUHEPAIBHBIX BEIIECTB B KieTke. [lognepxkanue
OCMOTHYECKOTO OaaHca.

benku. CoctaB u crpoeHue 0eKoB. AMUHOKHUCIOTHI — MOHOMEPBI OEJIKOB.
He3amennmble u 3aMEHUMBIE aAMHUHOKHUCIOTBI. AMHMHOKHCIOTHBIM COCTaB.
YPOBHH CTPYKTYpPBHI OEITKOBOM MOJIEKYJIbI (TTEpBUYHAS, BTOPUYHAS, TPETUIHAS U



YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOicTBa OenkoB. buonormueckue
(yHKIMN OENKOB.

@depMmeHThl — Ouonorudeckue karamuzatopbl. CrpoeHue ¢depmeHTa:
aKTUBHBIA LIEHTP, cyOcTtparHas crneuuduaHocts. Kodepmentsl. ButamuHsbL
OTnnuust pepMEHTOB OT HEOPrAHUUECKUX KaTaJIM3aTOPOB.

VYrieBoael: MoHOcaxapuabl (TTIOK03a, pubo3a u  Je30Kcupudo3a),
aucaxapubl (caxapos3a, JIaKTO3a) W ToJucaxapuibl (Kpaxmall, TJIUKOIeH,
1eJUTI0103a). bronornueckue pyHKIUM yriaeBOI0B.

Jlunuaer:  Tpurnumnepuasl, GocPoaUnuabl, cTepouabl. [ uapoduIBLHO-
ruipodoOHbIe cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHHE
YIIEBOIOB, OCJIKOB U JINIIHIOB KaK UCTOYHUKOB SHEPTHH.

Hykneunossie kucnorsl: JHK u PHK. Hykneotuasl — MoOHOMEpHI
HykJIenHOBBIX KuciaoT. Ctpoenue u ¢yakuuu JIHK. Ctpoenue u ¢dyHKIIMU
PHK. Buast PHK. AT®: ctpoenue u QpyHKIIUH.

Huronorms — Hayka o kJjerke. KierouHas Tteopuss — mnpumep
B3auMMOJCHCTBUS uAel U (akKTOB B HAYYHOM IMO3HAHUU. METOIbl H3y4eHUS
KJICTKH.

Knerka kak wnenoctHas >xkuBas cucrema. OOIMe NpU3HAKUA KIIETOK:
3aMKHyTas HapyxHas memOpana, moniekynbl JJHK kak renerudeckuii ammapar,
CUCTEMa CUHTE3a OeliKa.

Tunsl KIETOK: 3yKapuoTHYecKass M Mpokapuoruyeckas. OcobeHHocTH
CTpOCHUS MPOKAPUOTHIECKOM KieTku. Kiterounast crenka 6akrepuii. CTpoeHue
JAYKAPUOTHUYECKOW KIIETKH. OCHOBHBIC OTJIMYUSA PACTUTEIBbHOW, KMBOTHOH H
IrpUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, TMIMKOKAIHKC,
ux Gynkuuun. Ilnasmaruueckas wmemOpaHa, €€ CBOMCTBa U (DYHKIIMH.
[Mutormmazma u e€ opranowasl. OmHomeMOpannbie opraHouabl kietku: DIIC,
anmapaT [ompmku, mnum3ocoMbl. [lomyaBTOHOMHBIE — OpraHOWABI  KJIETKU:
MUTOXOHJPUHU, TUIacTUABL [IpoucxokaeHne MUTOXOHAPUN U IUIACTUI. Bubl
miactua. HememOpaHHbIE OPraHOMIBI KIETKH: PUOOCOMBI, KJICTOYHBIA IEHTP,
LHEHTPHUOJINA, PECHUYKH, KTYTUKU. OYHKIIUHA OPraHOUIOB KIIETKU. BKitoueHusl.

Anpo — perynsTopHbIi HeHTp KieTku. CTpoeHue sapa: sjaepHas 000I04Ka,
KapuoIuia3Ma, XpOMaTUH, JIPIIIKO. XPOMOCOMBI.

TpaHcnopt BelecTB B KIETKE.

JlemoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illnelinen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. @pankinn, K. M. bap.



Huarpammsel: «PacnpeneneHre XUMHYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeaeneHue XMuMUUECKUX 3JIEMEHTOB B dKUBOW MPUPOJIEN.

Tabmumer u cxembl: «llepuoanueckass TabMIla XUMAYECKUX 3JIEMEHTOBY,
«CTtpoeHnue MoyeKkynbl Boab», «buocunTes Oenka», «CTpoeHHE MOJEKYIbI
oenkay», «Ctpoenue gepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenue
Monekyinbl  AT®», «CTpoeHHe >yKapHOTUYECKON KIeTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpOEHHE pacTUTENbHOM KJIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIETKN», «CTpoeHue dapa KIETKW», «YTIEBOABD»,
«JIummmaeny.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOPYIOBaHWE [JIsl MPOBEACHUS
HAOIOACHUH, M3MEPEHUM, IKCIEPUMEHTOB, MUKPOMIpPENapaThl PACTUTEIHHBIX,
KUBOTHBIX U OAKTEPUATIBHBIX KIIETOK.

JlaGopaTopHble U IpakTU4YecKne padoThI:

JlaGopatopHast padora Ne 1. «/3yyeHue KaTaIUTHUYECKOW AKTUBHOCTH
(bepMeHTOB (Ha pUMEpPe aMUJIa3bl WM KaTalas3bl)y.

JlaGoparopnass pabora Ne 2. «M3ydeHue CTpOEHHUS KJIETOK pPacTEHUU,
KUBOTHBIX U OAKTEpHil 1MOJ MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENnaparax u ux
OMHUCAHUE.

Tema 4. ) Ku3HeneATeIbHOCTb KJICTKH.

OOmeH BemiecTB, WK MeTaboIM3M. ACCUMUIISIMS (TIJIACTUYECKUNH OOMEH )
U JTUCCUMUISIUS (SHEPreTUYECKUil 00OMEH) — JABE CTOPOHBI €MHOr0 Mpolecca
MeTabonu3Ma. Ponb 3aKOHOB COXpaHEHUS BEIIECTB M DHEPTrUU B TOHHUMaHUU
MeTaboau3Ma.

Tuner oOmeHa BemecTB: aBTOTPOHBIM U TeTepoTpodHBIH. Ponb
¢dbepMeHTOB B 0OOMEHE BEIIECTB U NIPEBPAIICHUH YHEPTHH B KIICTKE.

®orocunte3. CperoBass M TeMHOBasg (a3bl (¢orocuHTe3a. Peakuuu
dorocunTeza. DPdexTuBHOCT, GoTOCHHTE3a. 3HaUeHHE (OTOCHHTE3a IS
®u3HU Ha 3emuie. BnusiHue ycnoBuil cpeibl Ha (OTOCHHTE3 U CHOCOOBI
MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHUM.

XeMmocHuHTe3. XEMOCUHTE3UpyIoue OakTepuu. 3HAUYCHUE XEMOCHHTE3a
JUIS KU3HU Ha 3eMIIe.

DHepreTuueckuii oOOMeH B KJeTKe. PaciiensieHue BENIeCTB, BbIICICHUE U
aKKyMYJMpPOBAaHUE SHEPIHMM B KJIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxkenne u ero Buabl. KucIopogHOe OKHUCIICHHUE, WA KJIETOYHOE
JbIXaHHE. OkucnurenbHOE dbochopunupoBanue. D¢ dexkTUBHOCTD
HEPIreTUYECKOro 0OMeHa.

Peakiiuu wmatpuuHoro cuHte3a. I'enernueckas uHpopmauus u JIHK.
Peanuzanust renernyeckoit mHdopmanuu B KieTke. [ eHETHYEeCKUud KOJ U €ro



cBoiictBa. Tpanckpunuuss — wmarpuunblii cuHte3 PHK. Tpancmsmusa -—
OuocuHTe3 Oenka. Otamnbl TpaHcusuuu. KonupoBanue aMHHOKUCIOT. Poib
pubocoM B OMOCHHTE3Ee Oerka.

Hexnerounsie ¢opMbl xu3Hu — BUpYChl. icTopusi oTkpbiTUsi BUpycoB (/1.
N. VBanoBckuit). OCOOEHHOCTH CTPOCHUSI U KU3HEHHOTO IMKJIA BUPYCOB.
bakrepuodaru. bonesnu pacteHmii, >KMBOTHBIX U YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduimra yenoseka (BUY) — Bozoynurens CITNa.
OOparHass  TpaHCKpUIIIIHMS, peBepraza W  uWHTerpasa. [Ipodumaktrka
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUM.

JdeMoHCcTpanuu:

[Toprpetsr: H. K. Konbros, JI. . UBanosckuii, K. A. Tumupsizes.

Tabnuupt U cxembl: « Tunbl nutanusy, «Metadonuzm», « MUTOXOHAPUSD,
«OHepreTuyeckuid oOMen», «Xnoporaacty, «Dorocunresdy, «Ctpoenue JJHK»,
«CtpoeHue U (QyHKIIMOHMpOBaHUE reHa», «CuHTe3 Oenkay, «I eHeTmyeckuid
kom», «Bupyce», «bakrepuodarn», «CTpoeHrne M KU3HEHHBIA IUKI BHpYyca
CIIN/la, 6akTtepuodaray, «Pemmkanus JTHK.

OobopynoBaHue: MO/JIEIIM-aNIUIMKA N «Y n1BOCHUE JIHK u
TpaHCKpUMIUsa», «buocunre3 Oenkay, «CTpoeHUE KIETKU», MOACIb CTPYKTYPHI
JTHK.

Tema S. Pa3MHOKeHMe M HHAUBHUIYAJIbHOE PAa3BUTHE OPTAHU3MOB.

KiieTouHblil UK, WM KU3HEHHBIA LUK KJIeTku. MHTepdaza u MuTos.
[Iponieccrl, mpotekatonue B uHTepdasze. Permkanus — peakiys MaTpuIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HabOp — KapHOTHIL.
JIUnIouaHBI W TAlUIOMAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[lutosornueckue OCHOBBI PA3MHOKEHUS W HWHIWBUIYAJIBHOIO PpPa3BUTHUSA
OpraHU3MOB.

Jenenne kinetku — muto3. Ctaauu muto3a. [Ipoueccel, npoucxoasimue Ha
Pa3HBIX CTAAUAX MUTO3a. BUONIOrnYecKuil CMbICI MUTO3A.

[Iporpammupyemas rubenb KIETKH — alolnTo3.

@opMbl pa3MHOXKEHUS OpPraHU3MOB: Oecnoyioe M MouoBoe. Bujbl
Oecrioyioro  pa3MHOXEHHS: JEJEHWE HaJBOE, IIOYKOBAHHE OAHO- U
MHOTOKJIETOYHBIX, CopooOpa3oBaHue, BErE€TaTUBHOE Pa3MHOKEHHUE.
HckyccTBEeHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAYCHUE ISl CEJIEKLIUH.

[TonoBOE pa3sMHOXKEHHE, €0 OTIMYUS OT OECIOJIOro.

Meiio3. Cranuu meno3za. I[Iponecchl, MpoUCXOAIIME HA CTAAUsAX Meio3a.
[ToBenenue xpomocom B Menose. KpoccuHrosep. buosorndeckuii CMbICI U
3HA4YEHHUE Meno3a.



["ameTorenes — mpoliecc 0Opa30BaHUS TMOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie Kene3bl: CEMEHHUKHU U SSMYHUKU. OOpa3oBaHUE U Pa3BUTHUE TMOJIOBBIX
KJIETOK — TaMeT (CIepMaro30uj, SUIEKJIEeTKa) — CIepMaTOreHe3 M OBOTEHE3.
OcoOEHHOCTH CTPOCHMS SHUIEKIETOK M CrepMaTo30ua0B. OII00TBOPEHHUE.
[lapreHorenes.

NuauBuayansHoe pa3BuTue (OHTOreHe3). OMOpPHOHAILHOE pPa3BUTHE
(amOpuoreHe3). Itanbl SMOPUOHATILHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npobiieHue, racTpysusi, opranorenes. [locramOpronansHoe pa3Butue. TUrbl
MOCTOMOPHUOHAIILHOTO Pa3BUTHS: MPsSMOE, HenmpsiMoe (JIuuanHOo4YHOe). BrmsHwue
Cpellbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHbBIE
YPOACTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHU, CTA/IUU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl 1 cxeMbl: «DOpPMBI Pa3MHOXKEHUSI OpPraHU3MOBY», «JBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUn», «BereraTuBHOE pPa3MHOXKEHUE
pactenuity, «J/lenenue kietku Oaktepuit», «CTpoeHUE TOJOBBIX KIIETOK,
«Ctpoenne xpomocombly, «Kierounbsiid ukin», «Permmukanus JJTHK», «Muto3»,
«Menosy, «IIpsMoe u HenpsiMoe pa3BUTHE», «['aMeTOreHe3 y MIIEKOIUTAOIINX
U 4eJoBeKa», «OCHOBHBIE CTAaUN OHTOTCHE3aY.

OOopynoBaHue:  MHUKPOCKOI,  MHKpompenapathl  «CrepMaTro30u/ibl
MJICKONIUTAOIIEro», <«JSlinekinerka wmiekonuTaromero», «Kapuokunes B
KJIETKaX KOPEIIKA JIyKa», MarHUTHAsI MOJeNb-anIuInKanus «JleneHue KieTkuy,
monens JIHK, moxens MeradasHoi XpOMOCOMBI.

JlabopaTopHble U MPaKTH4YeCKUue padoThI:

Jlabopatopnas pabora Ne 3. «HaGmonenne mMuTo3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpENnapaTaxy.

JlabopatopHast pabora Ne 4. «M3ydyeHue CTpOEHHUs TOJOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.

[Ipeamer u 3amaum reHeTuku. McTopusi pa3BUTUSL TE€HETHKU. Poib
LIUTOJIOTUUA M SMOPHUOJIOTMU B CTAHOBJICHUU T€HETHKU. BKiaa pOCCUUCKUX U
3apyOeKHBIX  YU4E€HBIX B  pa3BUTHE TIEHETUKH. MeToabl  T€HETUKHU
(rUOpUIOIOTUYECKUM,  IUTOTCHETUYECKUH,  MOJEKYJISPHO-T€HETUYECKUN).
OcCHOBHbIE T€HETUUECKUE MOHATHUS. ['eHeTHUecKas CHMBOJIMKA, UCTIOIb3yeMasi B
CXEMax CKpELIMBaHUM.

3aKOHOMEPHOCTM  HACJICIOBAaHUSI  MPU3HAKOB, YCTaHOBJIEHHbIE [
Mennenem. MoHnoruOpuaHOe CKperniuBaHue. 3aKOH €IMHO-00pasusi THOPHIO0B



nepBoro mnokoieHus. IlpaBuino [TOMHUHMpPOBAaHMS. 3aKOH pacUICIUICHUS
npu3HaKkoB. [ 'unore3a yuctoTel rameT. [1oHOE M HEMOJIHOE IOMUHUPOBAHHUE.

JurnbpuaHoe CKpeniMBaHUE. 3aKOH HE3aBUCUMOIO  HAaclieIOBaHUS
npu3HaKkoB. [luToreHeTnyeckue OCHOBBI  JAUTHOPUIHOTO  CKpEIIUBAHUA.
AHanm3upymrouee CKpEILLIHBaHUE. Hcnons3oBanue aHAJM3UPYIOLIETO
CKpEIIMBAHUS JUISI ONIPEIeNICHNs T€HOTHUIIA OCOOH.

CuernieHHOe HacienoBaHue Tmpu3HakoB. PabGora T. Moprana 1o
CUCIUICHHOMY HACJEeIOBaHWIO TeHOB. Hapymienue cuenjeHuss TreHOB B
pe3yabpTare KpOCCHHIOBEpA.

XpoMOCOMHAasi TEOPUSI HACTIEACTBEHHOCTH. | e HETUUECKNE KapThl.

['enetuka mona. XpoMOCOMHOE OMpeIeNICHHE T0JIa. AYyTOCOMBI U TTOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTHsle M TeTepOoraMeTHble OpraHu3mbl. HacinemoBanue
IIPU3HAKOB, CLEIUICHHBIX C IIOJIOM.

N3MeHYnBOCTS. Bugel  u3MeHUMBOCTH: HEHACIICCTBEHHAsA WU
HacjeACcTBeHHas. Pomp  cpenbl B HEHACHEACTBEHHOW  HM3MEHYHMBOCTH.
XapakTepucTuka MOAU(DUKAIIMOHHOW W3MEHYMBOCTU. BapuallMoHHBIA psiag U
BapualMoHHas kpuBas. Hopma peakuuum mnpusHaka. KonnyecTBeHHbIE U
KAueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAM(PUKALIMOHHON
VU3MEHYUBOCTH.

HacnencrBenHnasi, WM TreHOTUIIMYECKAsA, U3MEHUYMBOCTh. KoMOMHaTHBHAS
U3MEHUYMBOCTh. Melo3 U MOJOBOW NPOLECC — OCHOBA KOMOMHATHUBHOM
U3MEHUYMBOCTU. MyTannonHass u3MeH4HMBOCTh. Kiaccuukanus wmyraruii:
F€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE. YacToTa ¥ TPUYMHBI MYTalH.
Myrtarennbie (HakTOpbl. 3aKOH TOMOJOTHYECKUX PSAJOB B HACIEACTBEHHOU
n3MmenuuBoctu H. M. BaBuiosa.

BHesinepHast HacneACTBEHHOCTh U U3BMEHYUBOCTD.

['eneruka yenoBeka. Kapuorun udenoBeka. OCHOBHbIE METOJIbl T€HETUKHU
YeJI0BeKa: TFE€HEAIOTUYECKU, OJIM3HEIIOBBIN, HUTOr€HETUYECKU,
OMOXMMHUYECKUN, MOJEKYyIsIpHO-TeHeTuYecKuil. COBpeMEHHOE Ompe/eeHne
TE€HOTUIA: [IOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotisto [1I[P-ananu3a. HacnencTtBenHbie 3a00jeBaHUsS 4YEJIOBEKA: TEHHbBIC
007€3HU, 00JIE3HU C HACIEICTBEHHON MPeapacnoiOKeHHOCThI0, XPOMOCOMHBIE
6onesnn. ComaTudeckue M TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHLIMIBI 310pOBOTO 00pa3a *KU3HHU, JTUATHOCTUKH, TPOPUITAKTUKY U JICUCHUS
reHeTu4eckux OonesHeil. Meanko-reHeTuyeckoe KOHCYIbTUPOBAaHKE. 3HAUCHUE
MEIMIMHCKOW TE€HETUKU B MPEAOTBPALICHUM W JICYEHUH TE€HETUYECKUX
3a00JIeBaHM YeNoBeKa.

JemoHcTpanum:



[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. Bapuios.

Tabmumet u  cxembl:  «MOHOTMOpPHUJIHOE  CKpEIIMBAaHWE U €ro
IUTOr€HETUYECKAs] OCHOBA», «3aKOH pAaCUICIUICHUS U €ro LUTOTr€HETHYECKas
OCHOBa», «3aKOH YHUCTOTBI ramer», «JuruOpuaHoe CKpelruBaHHUe»,
«IluTomornyeckre OCHOBBI ~ JUTHOPHUIHOTO  CKpEIIMBaHUs», «Menosy,
«B3aumoneicTBre asuleNbHBIX TE€HOB», «l'eHeTnueckue KapThl pacTEHUU,
KUBOTHBIX U YEJIOBEKa», «l'eHeThKa mosyay», «3aKOHOMEPHOCTH HacIeAOBaHUS,
CUEIJIEHHOTO0 ¢ TojoM», «KapuoTuIbl 4eloBeKa W KUBOTHBIX», «Buubl
U3MEHUMBOCTWY, «MoaudukanmonHas u3MEeHYMBOCThY, «HacnegoBanue pesyc-
dakTopay, «I'eneTuka rpymni KpoBu», «MyTallMOHHAS ©3MEHYUBOCThY.

O6opynoBanue: MoJeau-anruiukauu «MOHOTHOpUIHOE CKpEIIMBAHUE,
«Hemonmunoe aomuHupoBaHue», «durnOpunnoe ckpemmuBanuey, «llepexpéct
XpOMOCOM», MUKPOCKON M MUKporpenapatr «Jlpozoduna» (Hopma, mMyranuu
(dbopMBI KpBIIILEB U OKpPACKH Tena), repoapuii «I'opox moceBHOM».

JlabopaTropHble U MPpaAKTH4YeCKUe PA0OThI:

Jlabopatopnas padota Ne 5. «3ydeHue pe3ynbTaToOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(UITBI HA TOTOBBIX MUKPOI PEMapaTax».

JlabopatopHass pabora Ne 6. «M3ydenume mMomUPUKAIUMOHHOM
W3MEHYMBOCTH, MOCTPOCHHUE BAPUALIMOHHOIO PsAJia U BApUALMOHHON KPUBOW.

JlabopatopHas padota Ne 7. «AHau3 MyTanuil y Apo30(uibl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckas pabora No 2. «CocraBieHHE€ W aHaJIW3 POJOCIOBHBIX
YEeJIOBEKay.

Tema 7. Ceniekunsi oprann3dMoB. OCHOBbI OMOTEXHOJIOT UM,

Ceneknus Kak Hayka M Mporecc. 3apoKICHHUE CENEKINU U TOMECTHKALIHS.
VYuenne H. W. BaBunoBa 0 MeHTpax MPOUCXOXKICHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHUU. LIEHTpbI NpOUCXOKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
IIOpOJa, IITAMM.

CoBpeMeHHBIE METO/IbI CEJIEKIIMU. MacCcOBBI U UHAUBUAYAILHBINA OTOOpPBI
B CEJEKLIMH PAacTEHUM U KUBOTHBIX. OLeHKa 3KCTephepa. bIM3kopoacTBeHHOE
ckpeuruBanue — UHOpuauHT. Ywucras nuHusg. CKpelMBaHUE YUCTBHIX JUHUM.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUIUHT.
Otpanénnas tulOpuausauus u €€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJIyYEHUE TMOIUIUIONAOB. J(OCTHKEHHSI CEJIEKLMH PACTEHUW, >KUBOTHBIX W
MHKPOOPTraHU3MOB.

brorexHonorus Kak OTpacip NPOU3BOACTBA. |'€HHAs MHXKEHEpHUsS. DTalbl
co3manusi pekomOunantHor JIHK u Tpancrennsix opranm3moB. Kierounas



uHkeHepusa. KierodHnble  KylbTypbl. MUKpPOKJIOHAIBLHOE  Pa3MHOKEHHUE
pacrenui. KIOHMpOBaHHWE BBICOKOIMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKUE W ATHYecKkHe mpodsieMbl. MO — reHeTnuecku
MOAU(UIIMPOBAHHBIC OPTraHU3MBI.

JemoncTpanuu:

IToprpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kaprieuenko, M. @.
HBaHOB.

Tabmuupl 1 cxembl: kapra «LleHTpsl MPOMCXOXKACHUS U MHOT000pa3us
KYJIbTYpHBIX pacTeHui», «llopogsl moMamHUX KUBOTHBIX», «Copra
KYJIbTYPHBIX pacTeHuil», «OtnanéHHas ruOpuausanus», «PaboTel akageMuKa
M. ®. UBanosay, «Ilomamionaus», «O0bEKTHI OMOTEXHOJIOTUNY, «KIIeTOUHbIE
KyJbTYphl W KJIOHUpOBaHUE», «KoOHCTpynpoBaHME H TIEPEHOC TEHOB,
XPOMOCOMY.

OGopynoBanue: MYJSKHM IUIOJIOB U KOPHEIIOAOB JUKUX (OpPM H
KYJbTYPHBIX COPTOB pacTeHHi, repoapuit «CelbCKOX035HCTBEHHBIC PACTCHU.

JlabopaTopHble U MPpaKTH4YeCKUe PA0OThI:

Oxckypcusi «OCHOBHBIE METOABI M JOCTHXKEHHUS CEJICKLIMU PACTCHUN U
’KMBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHLIMIO, IJIEMEHHYIO bepmy,
COPTOMCIIBITATeILHBIA  y4acTOK, B TEINIMYHOE XO3SHCTBO, J1abOpaTOpHIO
arpOyHUBEPCUTETA MM HAYYHOTO IICHTPA)».

11 KVIACC

Tema 1. IBosmrouMoHHast OMOIOTUsl.

[Ipennochlyiku BOZHUKHOBEHHSI 3BOJIIOIIMOHHOM TEOPUHU. DBOIIOLIMOHHAS
TeopHs U €€ MecTO B OMOJIOruH. BiusiHue 3BOMIOLMOHHON TEOPUH HAa Pa3BUTHE
OHMOJIOTUU U APYTUX HAYK.

CBunerenscTBa 3BOMIOLMU. [laeoHTONOrMYECKHE: TOCIEAOBATEIBHOCTD
MOSIBJICHUSI BUJIOB B TMAaJCOHTOJOTHYECKOW JIETOMHCH, MEPEXOIHBbIE (DOPMBI.
buoreorpapuueckue: cxoacTtBo M pazauuue (ayH U (paop MaTEepUKOB U
OCTpPOBOB.

OMOpHoIOrnYecKne: CXOACTBA M PAa3IUYMsl SMOPHOHOB pa3HBIX BUJIOB
03BOHOYHBIX. CpaBHUTEIBLHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTUYHBIE,
PYAMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METaOOJIIMYECKUX IyTEeHl y Bcex
OpraHU3MOB.

OpomonnonHass teopust Y. JlapBuHa. IIpeamnocbuiku BO3HUKHOBEHUS
JapBUHU3MA. J[BHIKYyIME CUJIBI 3BOJIONUHM BUIOB Mo JlapBuHY (M30BITOYHOE



pa3sMHOKEHHE  IpU  OrPAaHUYEHHOCTH  PECYpPCOB, Heolpe1eaEHHAs
M3MEHYMBOCTbh, 00pb0a 3a CYIIECTBOBAHNE, ECTECTBEHHBIN 0TOOD).

Cunrernueckast Teopust sBoonnu (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosnonus. [Tomymsiiys kak eAMHHUIA BUIA U SBOJIIOLIHH.

JIBrkyiue cuiibl (paxTopbl) IBOIOLMK BUJOB B pUpoae. MyTalnmoHHbIHI
nporecc 1 KOMOMHATUBHAS M3MEHUYMBOCTH. [lomynsnnoHHbIE BOTHBI U Iperd
reHoB. M3omsnus u Murparusi.

EctectBennsiii oTt60p — Hampapistomuid  (aktop 3Boonuu. Dopmbl
€CTECTBEHHOTO 0TOOpa.

ITpucrocoOneHHOCTh OpraHU3MOB Kak pe3yJsbTaT 3Boironuu. [Ipumepst
MPUCTIOCOOJIEHUN y OpraHu3MOB. ApoMOP(O3bl U UANO-aJANTALIIH.

Bun u BupooOpasoBanue. Kpurepunm Buma. OcHOBHblE (HOpMBI
BU000pa30BaHus: Teorpapuueckoe, IKOJIOTHIECKOe.

MaxkposBomtonys. PopMbl  3BONIOLMU:  (pUIETHYECKAsA, IUBEPreHTHa,
KOHBEpPIreHTHas, apajuienpHas. HeoOpaTUMOCTh 3BOJIIOLINH.

[TpoucxoxaeHue oT HeCIelaIn3upOBaHHBIX MPEIKOB.
[Iporpeccupyromas cnenuanu3anus. ATanTUBHAS paaualysl.
JlemoHcTpanum:

IToptpetsr: K. JIunneit, XK. b. Jlamapk, Y. [lapsun, B. O. Koanesckuii, K.
M. bap, 2. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabmuubpl u cxembl: «Pa3BuTHEe OpraHM4eckoro Mupa Ha 3emiiey,
«3apoabIIIN MO3BOHOUHBIX KUBOTHBIX», «Apxeontepukcy, «®opmbl 60prObI 3a
cylecTBoBaHue», «EcTtecTBeHHBIi  0TOOpP»,  «MHOroobpasue  COpTOB
pacTeHun», «MHuoroobpazue IOpOJI YKUBOTHBIX), «Ilonynsunmy,
«MyTannoHHas U3BMEHYUBOCTbY», «ApoMopdo3bl», «anoaganramumy, «O0mas
nereHepanus», «JlBmkymue cunsl domouun», «Kapra-cxema wmapmpyra
IIyTELIEeCTBUSA 4. JapBuHay, «bopnba 3a CYILLIECTBOBAHUEY,
«IIprcnocoOaeHHOCT OpraHu3MoBy», «l'eorpaguueckoe BHUIO0OpPa30BaHUEY,
«IKOJOrM4eCcKOe BUA000pa30BAHUE).

OOopynoBaHue: KOJUIEKIHSI HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPAaCKH,
Ha0Op IUIOOB U CeMsiH, KosuleKuus «lIpumepsl 3alIUTHBIX IPUCTIOCOOICHUN Y
AKUBOTHBIX», MOJIeTb «OCHOBHBIE HANPABIECHUS 3BOJIOLHUN», 00BEMHAS MOJIETH
«CTpoeHre roJJOBHOTO MO3I'a IIO3BOHOYHBIX).

buoreorpadguueckas kapra Mupa, Kouiekuus «PopMbl COXPaHHOCTHU
UCKONIAEMBIX >KMBOTHBIX W pacTeHuil», Moxens ammumkaunus «llepekpécr
XpOMOCOM», BIIaXKHBIE mpernapaTel «Pa3BuTue Hacekomoro», «Pa3Butue
JSTYUIKWA», MUKporipenapat «Jpozoduia» (Hopma, Myrauuu GOpMbl KPbLILEB U
OKpacKH TeJa).



JlaGopaTopHble M IpakTU4ecKne padoThI:

Jlaboparopnas padora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHIECKOMY
KPUTEPUION.

JlaGoparopras pabora Ne 2. «Onucanvue MPHUCTIOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCHUTEIIBHOT O XapaAKTEPay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HM HA 3eMuie.

JloHay4Hble TpPEACTaBICHUS O 3apOXKJICHUM >KM3HU. HaydHble runoressl
BO3HUKHOBEHUS >KM3HM Ha 3emJje: aOWOreHe3 W MaHCIepMUsi. XUMHYECKas
ABOMIONMSI. AOUOTEHHBIA CHHTE3 OPraHWYECKUX BEIIECTB U3 HEOPTraHWYECKUX.
DKCIEPUMEHTAIIBHOE TOATBEPKICHUE XHUMUYECKOW »HBoitonuu. HauvanbHble
stanel Ouonornueckod spomouuu. ['mnoreza PHK-mmpa. PopmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HUKHOBEHHME MPOTOKJIETKH. [lepBble KIETKU U UX
sBOMIOLMS. DOPMHUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButure xu3HM Ha 3emuie no 3pam u nepuojaM. Karapxei. Apxerickas u
nporepo3orickass 3pbl. Ilameosoiickas spa u €€ TEpHOIbl: KEMOPHUICKHM,
OPJIOBUKCKHM, CUITYPUNCKUH, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o0301cKast 3pa U €€ NepuoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3oiickass 3pa W €€ Tepuoabl: NaJCOre€HOBBIA, HEOTCHOBBIN,
AHTPONIOT€HOBBIN.

XapakTepUCTUKa KJIMMATa U Ie0J0rnYecKuX nporeccoB. OCHOBHBIE TAIlbI
ABOJIIOIIMU PACTUTENBHOTO U KUBOTHOTO MUpPAa. ApoMOp(oO3bl y pacTeHHil u
*KUBOTHBIX. [losiBlIeHUE, pacBET U BBIMUPAHUE TPYII XKUBBIX OPTaHU3MOB.

Cucrema OpPraHM4ecKOro MHpa KaK OTpaK€HHE HBOIOLMH. OCHOBHBIE
CUCTEMATHUYECKUE TPYIIIbl OPraHU3MOB.

OBonronuss  4yeynoBeka.  AHTpomnojorus — Kak  Hayka.  Pa3Burtue
NPEACTABICHUA O  NPOUCXOXKICHMM  4elioBeKa.  METonbl  M3Yy4eHUs
anTponoreHe3a. CxomctBa M pa3nMuds — 4YEJIOBEKA WM JKMBOTHBIX.
CucremMaTnyecKoe MoJ0KEHUE YEIOBEKA.

JBwxymme  cunbel  (pakrtopsl) — aHTpomoreHesza.  HacnmenctBeHHas
M3MEHYUBOCTb M €CTECTBEHHBIM 0TOOp. OOIIecTBeHHbII 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYIAU TPY/Ia, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUM M BETBU OHBOJIOLHAHM YEJIOBEKA: aABCTPAIONUTEKH,
Yenosek yMenbid, YenoBek MNpAMOXOIAIINN, YenoBEeK HeEaHIEepTAIbCKUM,
UYenosek pa3yMHbli. HaxoKu MCKOMAaeMbIX OCTAaTKOB, BPEMs CYILECTBOBAHMS,
00J1acTh pacrnpocTpaHeHus, 00bEM roIOBHOTO MO3Ta, 00pa3 KU3HU, OPY/IHS.

Yenoeueckne pacbl. OCHOBHBIE OOJIBIIME pAChl:  €BPOIEOHIHAS
(eBpasuiickasi), HErpo-aBCTpaJioWJHas (9KBaTOpHajibHasi), MOHTOJIOUIHAS
(a3maTcKo-aMepuKaHcKasi). YepTel MPHUCHOCOOJICHHOCTH  TPEICTaBUTENCH



YEJIOBEYECKUX PAC K YCIOBHUSAM CYIIECTBOBaHMS. EAMHCTBO YEIOBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpersl: ®@. Penn, JI. Tlactep, A. M. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmunel 1 cxeMmbl: «BosHukHoBenrne CojlHEUHON cUCTEeMbI», «Pa3BuTie
Oopranvueckoro Mupay», «PactutenbHass KkieTtkay, <OKUBOTHas KIETKay,
«IIpokapuornueckas kineTka», «CoBpeMeHHasi CUCTEMa OPraHMYECKOr0 MHUpPay,
«CpaBHEHHE aHATOMHUYECKHUX YEpPT CTPOCHMSI YEJIOBEKa U YeIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MecTa MaJIEOHTOJIOTUYECKUX HAXOJOK TMPEAKOB
COBPEMEHHOI0 4YeJoBeKay, «llpeBHenmue moan», «/pesnue moan», «llepsbie
COBPEMEHHBIE TN, «HenoBeuecKue paco».

Oo6opynoBanue: Mymska — «lIpoucxoxknenue  denoBeka»  (OFOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHIEepPTalIblla, KPOMAHbOHIIA), CJICMKH HWIN
U300paXKeHUsT KaMEHHBIX OpYIUN MEPBOOBITHOIO 4eloBeKa (KaMHHU-YOMIIEPHI,
pyouna, ckpebsia), TEOXpOHOJIOTMYecKas Tabiuia, KouleKuus «DopMbl
COXPAHHOCTHU MCKOMAEMBbIX )KUBOTHBIX U PACTECHUIN.

JlabopaTopHble U MPpaKTH4YeCKUe PA0OThI:

[IpakTuueckas pabora Ne 1. «M3ydeHue MCKOMaeMbIX OCTaTKOB PacTECHUMN
Y KUBOTHBIX B KOJUICKIIHSIX.

DKckypeus «IBOMIOIUS OPraHUYECKOro Myupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIM WJIM KPAaeBETUECKUIT My3€ell).

Tema 3. OprannzmMsbl 4 OKpYy Karolas cpeaa.

OKoJIOTUsl Kak HayKa. 3aJadyd ¢ pa3fenbl  3KoIoruu. Meronabl
AKOJIOTMYECKUX UCCIIEIOBAaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YEJI0BEKa.

Cpenbl 0OMTaHUs OPraHU3MOB: BOAHAs, HA3€MHO-BO3yIIHAs, IOYBEHHAS,
BHYTPHUOpPraHW3MEHHAs.

Okonornueckue (aktopel. Knaccuduxarusi sKonorndeckux (PaxTopos:
abuoTnyeckre, OMOTHYECKHE M aHTPOMOreHHble. JlelicTBHE SKOIOTMYECKUX
(GhaKkTOpOB Ha OPraHU3MBI.

AOuoruueckue (bakTophI: CBET, TeMIeparypa, BJIAKHOCTb.
®oronepuogusM. IlpucnocobneHus opraHu3MoB K JEHCTBUIO aOMOTHYECKHUX
dakTopoB. buonornueckrue puTMBI.

buotnyeckue  Qakroppl. Buasl  OMOTHYECKHMX  B3aMMOJICHCTBUIA:
KOHKYpPEHIUS, XMIIHUYEeCTBO, cumMOM0o3 u ero ¢opmbl. Ilapasutusm,
Koolepalnus, MyTyaln3M, KOMMEHCAIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).



AMEHcanmu3M, HEUTpaiu3M. 3HadeHHUE OWUOTHYECKUX B3aMMOJECUCTBHUM IS
CYIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTepUCTUKH monyisiuuu. OCHOBHBIE TOKa3aTelu
MOMYJISIIIUU: YUCICHHOCTh, TUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTH, MPUPOCT,
Murpanus. J[nHaMuKa 9UCICHHOCTH TOMYJISAIAHA B €€ PETYIISIIHS.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynse, O. ['ekkerns.

Tabmuer u cxemsbl: kapra «[Ipupognsie 30861 3emimy, «Cpeapl OOuTaHUS
opranu3MoBy, «®Doronepuoguzmy», «llomynsiun», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTHU NONMYJISuU UHPY30puu-TyPenbkuy, «[lumiessie menm.

JlabopaTopHble U MPaKTH4YeCKue padoThI:

JlaGoparopnas pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH PacTeHUMN
Y3 pa3HbIX MECT OOUTAHUS.

JlaGopatopHast pabora Ne 4. «BnusHuMe cBera Ha pPOCT U pa3BUTHE
YEPEHKOB KOJIeyCay.

[Ipaktnueckas padbora Ne 2. «Iloacu€r NMIOTHOCTH MOMYJSALMA Pa3HBIX
BUJIOB PACTECHUID.

Tema 4. CooOuiecTBa ¥ 3K0JI0rH4E€CKUE CUCTEMBI.

Coo011ecTBO opraHu3mMoB — OuoreH03. CTpyKTypbl OHOIIEHO3a: BHIOBaS,
poCTpaHCTBeHHasi, Tpoduueckas (mumieBasi). Bunbi-nomunantel. CBsizu B
OHoIeHO3E.

Dkonornyeckne cucrteMbl (9kocuctembl). [loHsatne 00 skocucreme u
onoreorieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TPOIYIICHTHI,
KOHCYMEHTBI, PEAyIeHThl. KpyroBopoT BemIECTB W TMOTOK DSHEPIHH B
skocucteme. Tpoduueckue (MUIIEBBIC) YPOBHU dKOCUCTEMBI. [InieBbie 1ienu u
cetu. OCHOBHBIE TIOKa3aTeld dJKOCHUCTEMbl: OuoMacca, MPOAYKIIMS.
DKOJIOTUYECKUE TMHUPAMUJIBI: TPOAYKIINHU, YHCICHHOCTH, Onomacchl. CBOMCTBa
AKOCUCTEM: YCTOMYUBOCTH, CAaMOpEryisiius, pazpurue. CyKieccusl.

[IpuponHble 3KOCUCTEMBL. JKOCHCTEMBI O03€p M peK. OIKocucreMa
XBOWHOI'O WJIM IMIMPOKOJIMCTBEHHOI O JIECA.

AHTpPOTIOT€HHBIE AKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe 1 X031HCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopa3znooOpazue kak ¢akrtop ycrounBoctH 3KkocucteM. CoxpaHeHHE
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emile.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiisl, coctaB u CTpyKTypa
ouocheprr. JKuBoe BemectBo U ero Gynkmuu. OcoOeHHOCTH Ouochepbl Kak
ro0aNbHON 3KocHCcTeMbl. J[MHaMuueckoe paBHOBecHMe U oOOpaTHasi CBSI3b B
ouocdepe.



KpyroBopoTsl BemecTB U OHOT€OXUMHYECKHE IIUKJIBI DIIEMEHTOB
(yrnepona, azota). 30HAIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuectBo B Ouochepe 3emiid. AHTPOINOTCHHbIE HU3MEHEHHUS B
ouochepe. 'mobanbHbIE SKOTOTUYECKUE TPOOITIEMBI.

CocymiecTBoBaHue MIPUPOBI 151 YEJIOBEUYECTRBA. Coxpanenue
OuopazHooOpa3usi Kak  OCHOBa  yCTOWYMBOCTH  Oumocdepsl. OcHoBa
paIlMoOHATIBLHOTO YIPABJICHUSI MPUPOJHBIMU PECypCcaMH M UX HMCIOJIb30BaHHUE.
JlocTikeHust OMOJIOTHH B OXpaHa IPUPOJIBI.

JlemoHcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuupr u cxemsl: «IlumieBsie nenn», «bHOLEHO3: COCTaB U CTPYKTYpPay,
«IIpuponubie coobuiectBay, «llenu nutanusy, «IKonoruyeckas MUPaMHIay,
«buochepa wm demoBek», «IKOCHCTEMa IMPOKOIMCTBEHHOTO  JIECa»,
«JKocucTtemMa XBOWHOro Jeca», «buoleHo3 BogoéMay, «ATPOIICHO3,
«IIpuMepHbBIE aHTPOIIOr€HHBbIE BO3JEHCTBUA Ha MpUpPOY», «Baxuelue
WCTOYHUKH 3arps3HEHUs] BO3JyXa M TPYHTOBBIX Boa», «IlouBa — BakHeHIas
cocrapisaonias 6uocdepn», «DakTopsl gerpaganuu mouB», «llapHUKOBBIN
apdexry, «DakTopbl PaAMOAKTUBHOrO 3arpsisHeHus Ouocdepsl», «OO0mas
CTpyKTypa Omochepnl», «Pacnpocrpanenue x)u3HU B 6mocdepe», «O30HOBBIN
sKpaH 6uochepr», «Kpyrosopor yriepoaa B 6uochepe», «KpyroBopor azora B
IPUPOJIEN.

O6opynoBanue: MoJeb-anTuMKaIus « THmuaHbIe OMOIIEHO3bI», TepOapuii
«PactutensHble  cooOmiecTBa», Kosiekuun — «buoreHos», «Bpemurenu
BAXHEUIIINX CEIIbCKOXO3IUCTBEHHBIX KYIbTYp», TepOapuu H  KOJUICKIIHH
pacTEeHU W JKUBOTHBIX, IPUHAJICIKAIINE K PA3HBIM HKOJOTMUECKUM TpPYIIaM
onHoro Buaa, Kpachnas xkuHura Poccuiickoit ®Peneparnuu, u300pakeHUs
OXpaHSAEMbIX BUJIOB PACTEHHUI U )KUBOTHBIX.



IUDTAHUPYEMBIE PE3VYJIbTATBEI OCBOEHHA IIPOITPAMMDLI 110
bMOJIOTMKM HA BA30BOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHNIA

Cornacio ®I'OC COO, ycraHaBinuBarTCs TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUS OOYyYalIIMMHUCSI MPOrpaMM CpeIHero oOImero oOpa30BaHMS:
JMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATDI

B cTpykType TUYHOCTHBIX pE3yJbTaTOB OCBOCHUS NpeaMmera «buonorus»
BBIICNIEHBl  CIIEIYIOLIME  COCTABJISIIOLIME:  OCO3HAHUE  O0y4arolUMHUCS
POCCUHCKOW TPAXJAAHCKOM HMJAEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITETbHOCTH M CaMOOIIPECIICHUIO, HATUYUEe MOTHUBAIIMM K OOyYEHUIO
OumoJoruy, NeJICHaNpPaBICHHOS Pa3BUTHE BHYTPECHHUX YOCKICHUIN JTMIHOCTH Ha
OCHOBE KIJIOYEBBIX IIEHHOCTEW M HCTOPUYECKHX TPAIULMUN  pPa3BUTHUSA
OMOJIOTUYECKOTO  3HAHHUS, TOTOBHOCTh U CHOCOOHOCTh  OOyYaroluXxcs
PYKOBOJICTBOBATBCA B CBOEHM  JACATEIIBHOCTH  IEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKaMU, MPUCYIIUMH CHUCTEME OHOJOTHYECKOro 0Opa3oBaHUsl, HAIUYWE
AKOJIOTUUECKOTO TPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
YKA3HCHHBIE IIJIaHBI.

JIMYHOCTHBIE PE3yabTAaThl OCBOCHHUS IpeaMeTa «buoIorus» JOCTUTatoTCs
B €IMHCTBE Yy4ye€OHONH W BOCIUTATEIILHOM MESITEIHPHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMA  POCCUMCKMMHM  COLUHMOKYJIBTYPHBIMU, HUCTOPUYECKUMH U
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, TIPUHATHIMU B OOIIIECTBE MIpaBUIaMU U
HOpMaMHU  TIOBEIEHUSI U  CIIOCOOCTBYIOT  NpoOIleccaM  CaMOIIO3HaHMUS,
CaMOBOCIIUTAHUSI U CAMOPA3BUTHS, PA3BUTUS BHYTPEHHEH MO3ULIMU JIMYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K 3aKOHY W MPABOINOPSAIKY, YEJIOBEKY Tpylda U
CTapIIeMy TIIOKOJCHHUIO, B3aWMMHOTO YBaKCHHS, OEpPEKHOTO0 OTHOIICHUS K
KyJIbTYPHOMY HACIEAUI0O W TPaAulUsM MHOTOHAMOHAJIBHOTO Hapoaa
Poccuiickoit @enepannu, IpUpoIe U OKPYKAIOIIEH CpeIe.

JImdHOCTHBIE pE3yNbTaThl OCBOEHUs ydyeOHOro mnpeamera «buomOrUs»
JOJKHBI ~ OTpakaTb ~ TOTOBHOCTH M CIIOCOOHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW MO3UIMENH JIMYHOCTH,
CUCTEMOM I[EHHOCTHBIX OPHUEHTAIIMM, TO3UTUBHBIX BHYTPEHHUX YOEXKICHH,
COOTBETCTBYIOIIMX TPAAUIUOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa,
paclIUpEHUE JKU3HEHHOI'O OIbITa M OINbITa JEATEIBHOCTH B IPOLECCE



peanu3aly OCHOBHBIX HAIPABICHH BOCHUTATEIbHON AEATEIBHOCTH, B TOM
YUCJIE B YACTH:
1) rpaskaaHcKOro BOCIMTAHUA:

C(OPMUPOBAHHOCTh  IPaXJAHCKOM  TO3MLIMHM  OOydarollerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O YJIEHA POCCUIICKOr0 OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYLMOHHBIX IpaB M OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATENBHOCTH MNPU CO3IaHUHU
y4eOHBIX TTPOCKTOB, PEIIEHUN YU€OHBIX U MTO3HABATEIIbHBIX 33]1a4, BHITIOTHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEAENATh COOCTBEHHYIO MO3ULHUI0O MO OTHOLICHHIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€,

YMEHHE YIUTHIBATh B CBOMX JIEHCTBHUIX HEOOXOAMMOCTh KOHCTPYKTUBHOT'O
B3aUMO/JICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUSMU, KYJIbTYPHBIMHU IIEHHOCTSIMU
Y COIIMAIbHBIM IOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHHUYECTBY B IPOLECCE COBMECTHOT'O BBIIIOJHEHHUS
y4eOHBIX, MO3HABATEIbHBIX M MCCIEIOBATEIBCKUX 3a7ad, YBAKUTEIBHOIO
OTHOIIEHUS K MHEHHUIO OINIMOHEHTOB NpPH OOCYXJEHUH CIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJEPIKAHUS;

TOTOBHOCTb K TYMAHUTapPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA

c(hOpMUPOBAHHOCTH POCCUHCKOU rpa)KIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY HApOIy, YyBCTBA OTBETCTBEHHOCTH MEPE]
Ponuuou, ropmoctu 3a cBOM Kpal, CBOXO PonuHy, CBOM f3BIK U KYJIBTYPY,
IIPOLIJIOE ¥ HACTOSIEE MHOIOHAIIMOHAIBHOTO Haponaa Poccuu;

LIECHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEIUI0 W IaMSITHUKaM
IIPUPOJBI, NOCTHKEHUAM Poccnn B Hayke, MCKYCCTBE, CHOPTE, TEXHOJIOTHSX,
TpyZe;

CIOCOOHOCTh OIICHMBATh BKJAJ POCCHUICKUX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OMOJOrMM, MOHUMAaHHS 3HAYCHHs] OUOJIOTMH B TO3HAHWU 3aKOHOB
IPUPOJIBL, B KU3HU YEJIOBEKA U COBPEMEHHOI0 OOIIECTBA;

ujeiHas yoexx1€HHOCTb, TOTOBHOCTh K CIYXEHHUIO M 3amuTte OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAaHUE JYXOBHBIX EHHOCTEN POCCUKCKOI0 HAPOAa;

c(OPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLIEHHWBATh CUTYAlMIO U MIPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;



OCO3HAHUE JIMYHOT'O BKJIA/a B IOCTPOCHUE YCTOMYMBOIO OYIYILEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM PpOJUTENSM, CO3JIaHUIO CEMbU Ha
OCHOBE OCO3HAHHOI'O NPUHATHS HEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUH C
TpaauusiMu Hapo10B Poccuu;

4) 3cTEeTU4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHHUI;

MOHUMAHUE HMOLMOHAJIBHOIO BO3ICHCTBUS KUBOW NPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIP&KEHUIO B PA3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE
MPOSABIIATh KAUECTBA TBOPUYECKOM JTMYHOCTH;

5) pu3nyecKoro BOCNUTAHUA, POPMHUPOBAHUSA KYJIbLTYPbI 310POBbSI U
IMOLHMOHAIBHOI0 0JIAT OIOJIYYHS:

MOHUMAaHUE M peaau3alus 30pOBOro M Oe3zomacHoro oOpasza KU3HH
(310poBO€  MHUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TpaBUI UM HOPM,
cOQIaHCUPOBAHHBIM PEXHUM 3aHATUA W OTIbIXA, peryisipHas Qu3nueckas
aKTUBHOCTb), OEpEXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILUEHHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTU TMPaBUJ WHIUBUIYAIBHOTO M KOJUIEKTHBHOTO
0€3011acHOr0 TOBEJIEHUS B CHUTYalUsX, YIPOXKAIOIIHUX 30POBbIO U JKU3HU
JIFOJICH;

OCO3HAaHWE  TOCJIEACTBUA W HENPUATHS  BPEIHBIX  IMPUBBIYEK
(ynorpe06eHus aJKoroJisg, HAPKOTUKOB, KYpEeHUSI);

6) Tpyn0BOro BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MaCTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTUBHOM NIE€ATEIbHOCTU TEXHOJIOTMYECKON M COLMaIbHOU
HaITPaBJIEHHOCTH, CHOCOOHOCTh WHULIUUPOBATb, IJIAHUPOBATh u
CaMOCTOSITEIILHO BBIMOJIHAThH TAKyIO JAESATEIHHOCTD;

UHTEpEC K pa3nuyHbiM cdepam MOpoPecCHOHAIBHON AEATeNbHOCTH,
yYMEHHE COBepIIaTh OCO3HAHHBIN BBIOOp OyayIel mpodeccun U pearn30BbIBaTh
COOCTBEHHBIE KU3HEHHBIE IJIaHBL;

TOTOBHOCTh U CIHOCOOHOCTh K OOpa30BaHUIO KW CamMOOOpa30BaHUIO Ha
NPOTSHKEHUU BCEU JKHU3HU,

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOLIEHHE K MPHUPOJAE KaK HCTOYHUKY
JKU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;



MOBBIIIEHUE YPOBHS JKOJIOTMUYECKOM KYJIbTYphl: MPUOOPETEHUE ONbITA
IUIAHUPOBAHUSI TOCTYNIKOB M OLEHKH HMX BO3MOXHBIX ITOCIEACTBUU IS
OKPYKAIOIIEH CPEbI;

OCO3HaHHE TI00ATHHOTO XapakTepa IKOJIOTMUECKUX MPoOJIeM U MyTel hx
peLICHHUS;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble MPU U3YYCHUH OWOJIOTHH
3HaHUS W YMEHHUS TIPU pelIeHUH MpoOJieM, CBSI3aHHBIX C pallMOHAILHBIM
IPUPOJIONIOIb30BaHUEM  (COOJIIOICHNE TIpaBUJ  TOBEJICHUS B  TPUPOJE,
HAIIPABJIEHHBIX HA COXPAHEHHWE PABHOBECHUSI B DKOCHCTEMAX, OXPaHy BHUIOB,
IKOCHUCTEM, OroCchephl);

AKTUBHOE HEINPHUITUE JCUCTBUM, MNPHHOCSAIIMX BpEd OKPYKAOMIECH
IPUPOHOM Ccpefie, yMEHUE MPOrHO3UPOBATH HEOJIATOMPUSATHBIE SKOJOTUYECKUE
MOCIEACTBUSA NPEANTPUHUMAEMBIX JEUCTBUN U MTPEAOTBPALIATh UX;

HaJu4yue pPa3BUTOTO HKOJOTMYECKOTO  MBIIUICHUS, SKOJOTHYECKOMN
KYJbTYpbI, ONbITAa AEATEIBHOCTH 3KOJIOTMYECKOW HAIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCA UMU B MTO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMATIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTUKO B IIPAKTUYECKOM  JIESITEIbHOCTU
3KOJIOTMYECKOM HAIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKU, OCHOBAHHOTO Ha JIUAJIOTE
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHWIO CBOETO MECTa B MOJHMKYIBTYPHOM
MHpE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATENBCKOW KYJIbTYPbl KaK CPEICTBA
B3aMMOJICVCTBHS MEXAY JIFOAbMU Y IMO3HAHUS MUPA;

NOHUMAaHue crnenuuk OUOJIOrMH Kak HAayKd, OCO3HaHMs €€ poJii B
(dbopMUpOBaHUY PAITMOHATHHOTO HAYYHOTO MBIIIUICHHS], CO3JJaHUU IEJIOCTHOTO
IPEJICTAaBIICHUsI 00 OKPY)KAIOIIEM MHUpPE KaK O €IUHCTBE MPHUPObI, YEIOBEKA U
oOIIeCTBa, B MO3HAHWM TMPHUPOIHBIX 3aKOHOMEPHOCTEH M peIieHur TpoOemM
COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OUOJIOTHH JJIsl COBPEMEHHOW ITUBUIIN3AIIAN:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3JJaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX peliaTh PECypCcHbIe MPOOJIEMbl  Pa3BUTHUS
YeJI0BEUECTBa, MOUCKA MyTEe BBIXO/A W3 II00aIbHBIX AKOJOTHYECKUX MPOOsieM
U obOecredyeHHs] Tepexola K YCTOMYMBOMY Ppa3BUTHIO, PAIMOHATIHLHOMY
UCIIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TIOJIYyYEHUH OHWOJIOTMYECKUX 3HAHWHW B IEIIX
MOBBIIICHNS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAY9HOM TPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAJBLHOH  TPaMOTHOCTH  OOydYaromuxcs,
dbopMHUpyeMOi P U3YICHUU OHOJIOTHH;

MOHMMaHWE  CYIIHOCTH  METOJOB  IIO3HAHWS, HCIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BATh IOJIydaeMbIe 3HAHUS IS
aHanM3a U OOBSICHCHUS SBJICHUN OKPYXKAIOMIEr0 MUpa M IMPOUCXOAAIINX B HEM
U3MCHECHHM, YMEHHUE JieJaTh 0OOCHOBAHHBIE 3aKIIOYEHUS HA OCHOBE HAYYHBIX
(haKkTOB M UMEIOIIUXCS JAHHBIX C IEJIbIO TIOTYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIBHO MCIOJIb30BaTh OMOJIOTHYCCKUE 3HAHUS IS
pernieHus mpooJieM B PEaTbHBIX JKU3HEHHBIX CUTYAITUSX;

OCO3HAHHE IICHHOCTH HAYYHOH JCATEIBHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOSKTHYIO M MCCIIEAOBATEIbCKYIO ACSITEIPHOCTh HHINBUIYALHO U B TPYIIIIE;

TOTOBHOCTH M  CIIOCOOHOCTh K HEHPEPhIBHOMY OOpa3oBaHUIO M
caM000pa30BaHNI0, K aKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHHWI 10 OWOJIOTHH B
COOTBETCTBUH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie  pe3yabTaTbl  OCBOEHUS ~ yd4eOHOro  mpeamera
«buonorus» BKJIIOYAIOT: 3HAUYMMBIC IS (DOPMHPOBAHHUS MHUPOBO33PCHUS
OOyJaromuXcsa  MEXAUCIUIUIMHAPHBIE  (MEXKIPEAMETHBIC)  OOIeHAyYHBIC
MOHSTHUSI, OTPAKAIOIIUE IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpA U CHEIUDUKY
METOAOB TO3HAHMS, HCIOIb3YEMBIX B €CTECTBEHHBIX HaykKax (BEIECTBO,
SHEprusi, sIBJICHUE, MPOIECC, CUCTeMa, Hay4dHbIH (akT, TPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HWCCIEAOBaHME, HAOIOIEeHUE, H3MEpPEHHE,
AKCHEPUMEHT 5| IPYTHX), YHUBEPCAJIbHbIE y4eOHBIC IEUCTBUS
(mo3HaBaTelIbHbIE, KOMMYHUKATUBHBIC, PETYJSITUBHBIC), OOECIeUnBarOIne
dbopmupoBanue (HYHKIIMOHATHLHOW TPAMOTHOCTH M COIUATBLHOW KOMIICTCHITHH
0o0ydJaromuxcs, CHOCOOHOCTh OOYYaIOIIMXCSl  HCIOJIb30BaTh  OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS UM  YHUBEPCAIbHBIC
yueOHbIE JIEUCTBUS B MO3HABATEILHONW U COLIUATIbHON MPAKTHKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHUS MPOrpaMMBl CpeaHEro oOIero
0o0pa30BaHUs JOJKHBI OTPaXKATh:

OBjlajleHHe  YHMBEPCAJILHBIMH  Y4eOHBIMM  NO3HABATEJIbHBIMHU
JefiCTBUSIMU:

1) 6a3oBBIE JTOrHYecKHe JeHCTBHA:



CaMOCTOSITEILbHO ~ (DOPMYJIUPOBaTh W aAKTYyaJIM3UPOBATH  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHMM MPUEMBI JIOTHUYECKOTO MBIILUICHUS
(aHanmu3a, cUHTE3a, CpaBHEHHUs, KiaccuduKaiuu, 000OIIEeHHUs), PaCKpbIBaTh
CMBICIT OHMOJIOTUYECKHX TOHATUH (BBIACTATH WX XapaKTEpHBIC MPHU3HAKH,
YCTaHABJIMBATH CBSI3U C IPYTUMHU MOHSATUIMHM);

OTIPEACIATh IEIN JEATCILHOCTH, 3ajJlaBas IapaMeTpbl M KPUTECPHUH HX
JOCTKEHUS, COOTHOCHUTH PE3YyJbTaThl JEATEILHOCTH C TOCTaBJICHHBIMHU
EJSIMU;

UCIOJIb30BaTh OHMOJOTMYECKUE TMOHATUSL ISl OObsiCHEHUS (AKTOB U
SIBJICHUM KUBOU MTPUPOJIBI;

CTPOUTH JIOTMUECKHE PpACCYXIECHUsSI (MHIYKTUBHBIC, NE€IyKTUBHBIE, IO
AQHAJIOTHH ), BBISBIIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B PacCMaTPHUBAEMBIX
SABJICHUSX, (POPMYJIMPOBATH BHIBOJIBI U 3aKIIOUYCHUS;

NPUMEHSATh  CXEMHO-MOJICJIbHBIE  CpeACTBAa  JUIsl  IPEJICTaBIICHUS
CYIIIECTBEHHBIX CBS3eH W OTHOIIECHUW B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TakkKe TMPOTUBOPEYUH pPA3HOTO POJA, BBHIIBICHHBIX B  Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIOITUXCS
MaTepUAIbHBIX U HEMATEPUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEILHOCTh, OIICHUBAaTh COOTBETCTBHUE
PE3yNbTATOB LIETSM, OIICHUBATH PUCKH MOCIIEICTBUMN JACATEIHHOCTH;

KOOPJAWHUPOBATh M BBINOJHATH pPabOTy B  YCIOBHUAX PEAbHOTO,
BUPTYaJILHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBINIJICHUE TPY PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbIe HCCIeI0BaTEeIbCKHE TeHCTBHS:

BJIJICTh HaBBIKAMHU y4e0HO-MCCIIEIOBATEIbCKOM U MPOEKTHOMU
NESTENbHOCTH, HABbIKAMHU  pa3pelieHusi Mpo0JieM, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSATEILHOMY TOWCKY METOJOB PEIICHUS MPAKTHICCKUX
3a/1a4, MPUMEHEHHIO Pa3IMYHBIX METOIOB ITO3HAHUS,

HCIIOJIb30BaTh PA3JIMYHbIE BUJbBI JCSITEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAHMS, €r0 HWHTEPIPETANH, MPEOOPa3OBAHUI0 M TMPUMEHEHUIO B YUEOHBIX
CUTYallUsIX, B TOM YHCJIC TIPU CO3/IJaHUU Y4E€OHBIX U COLIMAIIbHBIX MPOCKTOB;

dbopMupOBaTH ~ HAYYHBIA  TUN  MBIIUICHUS,  BIAJETh  HAYIHOU
TEPMHUHOJIOTHEHN, KITFOUEBBIMU MOHSATUSIMH U METOJAMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a7aul B 00pa3oBaTEelbHOU
NESATENBHOCTH Y KU3HCHHBIX CHTYAIUX;



BBISIBJISITh TMPUYMHHO-CIICJICTBEHHBIE CBSI3W UM aKTyaJlH3UpOBaTh 3a/auy,
BBIIBUTATh THUIOTE3y €€ pelIeHus, HaXOAUTh apryMEHTHI JJIs JOKa3aTeIhCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATH TOJTYYEHHBIE B XOJE pEIICHUS 3aJaud pe3yibTaThl,
KPUTHUYECKHA OIEHWBATh WX JOCTOBEPHOCTh, IMPOTHO3MPOBATH H3MCHCHHE B
HOBBIX yCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAIlUsAM, OIICHUBATh TPHOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH IICJICHAMPABICHHBIN TMOUCK TEPEHOCa CPEJCTB U CIIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYI0 00JacTu
KU3HEICATEITHHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTei;

BBIJIBUTATh HOBBIC HUJICH, TIPEJIaraTh OPUTHHAILHBIE TTOIXO/IBI U PEIICHNUS,
CTaBUTh MPOOJIEMBI U 33]1a4H, TOMYCKAIOIUE albTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmManmein:

OPHUEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX WHOOpMauu (TEKCTe
y4eOHOro 1ocoOusi, Hay4yHO-TIOMYJSIPHOW  JUTEepaType, OHOJOTHYECKUX
CIIOBapsX W CIpaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B HHTepHETE),
aHATM3UPOBATh WH(MOPMAIMIO PA3IUYHBIX BHUJIOB M (POpM TIPECTaBIICHHUS,
KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYHBOCTH;

(bopMyIMpPOBaTh 3aNIPOCHI U MTPUMEHSATH Pa3IMIHBIC METOIBI IPH TTOWCKE U
orbope Ouomornyecko HWHGPpOPMAIMK, HEOOXOAUMOM JUIS BBITOJHCHUS
y4eOHBIX 3aJ1ay4;

MpUOOPETaTh OMBIT MCIOIH30BAHMS WH(POPMAITMOHHO-KOMM YHHKATUBHBIX
TEXHOJOTHUH, COBEPIICHCTBOBATh KYJIbTYPy aAKTHBHOTO  HCIOJIh30BaHUS
Pa3IMYHbIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO ~ BBIOMPATh ONTUMAJIbHYIO (OPMY MPEIACTABICHUS
Oouosornueckoit uHGoOpMaruu (CXeMbl, T'paduKH, JUarpaMMBbl, TaOJIHIIbI,
PUCYHKH U JAPYTOE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBa Mpu padboTe ¢
Ouonoruyeckoil uHGOpMANMEH: NPUMEHITh XUMHYECKHE, (QU3NYecKue u
MaTeMaTU4YeCKHe 3HaKU U CUMBOJIbI, OPMYJIbl, a0OpEeBUATYPY, HOMEHKIIATYPY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJMYECKHUE  CpENICTBA
HaTJITHOCTH;

BJIQJICTh  HaBBIKAMHU  pACIIO3HABAaHUS M 3alIUTHl  WHGOOpMAINH,
nH(OPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBj1ajieHNie YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMH:

1) oOmmienue:



OCYLLECTBISITh KOMMYHHMKallMd BO BceX cdepax IKHU3HHM, aKTUBHO
y4acTBOBATh B JIMAJIOre WJIM JTUCKYCCHUHU IO CYIIECTBY OOCYKIaeMOW TEMBbI
(yMeHHME 3aJaBaThb BONPOCHI, BBICKA3bIBATH CYXKJIEHHUS OTHOCHUTEIBHO
BBITNIOJIHEHUS IIPEJIaraéMon 3a/1aud, yYUThIBaTh UHTEPECH U COIVIACOBAHHOCTH
NO3ULMHI JPYTUX YYACTHUKOB JIMAJIOra WK TUCKYCCUHN);

pacrio3HaBaTh HeBepOalbHbIE CpelcTBAa OOIIEHMs, MOHMMATh 3HAUYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUSI KOH(QIMKTHBIX CUTYallUM,
YMETb CMATYaTh KOH(MIUKTHI U BECTH NEPETOBOPHIL;

BJIaJIETh PA3IMYHBIMH CIIOCOOAMU OOLICHHS U B3aUMOJICHCTBUS, TOHUMATh
HAaMEpPEHUs JPYTHUX JIIOAEW, MpOSBIATh YBAKUTEIBHOE OTHOUIEHHE K
cobeceTHUKY U B KOPPEKTHOU hopme popMynnpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO U3JIAraTh CBOK TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHAas AeATeJbHOCTh:

IIOHMMAaTh W HCIOJB30BaThb  IPEMMYIIECTBA  KOMAaHIHOW U
WHJIUBUIYaJIbHOM  paOOThl MpU  pEHIeHUH OHOJOTMYECKOW  MpOOJIEMBI,
00OCHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS IPYIIIOBBIX bopMm
B3aMMO/JICHCTBUSA MPU PEIICHNN Y4eOHOH 3a7auH;

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX AEUCTBUN C y4y€TOM OOLIUX
MUHTEPECOB U BO3MOMKHOCTEN Ka)10I0 YWIEHA KOJIJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBaTh U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JTOCTHUKECHUIO: COCTABJIATH IUJIaH JEHCTBUM,
pacnpenensTh poiad ¢ y4€TOM MHEHUM Y4YaCTHUKOB, OOCYKIATh PE3YJbTaThbl
COBMECTHOMU PadOTHI;

OLICHMBAaTh KAue€CTBO CBOEr0 BKJIAJa M Ka)XJOro y4acTHMKA KOMAaHJbI B
001U pe3yabTaT 10 pa3padOTaHHBIM KPUTEPUSM;

Ipeajaratb HOBBIE IPOEKThI, OLICHUBATh HJEH C MO3HLIUU HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTHBHOE CTPATETMYECKOE ITOBEJACHHE B Pa3IUUYHBIX
CUTYAIUSX, IPOSBIISITH TBOPUECTBO M BOOOpakeHHE, OBITh MHUITUATUBHBIM.

OByageHne yHUBEpPCaIbHBIMHU PEeryJIATUBHBIMHU NCHCTBUAMM:

1) camoopranuzanus:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAHUS JUIsl BBISBICHUS NpoOJIeM U HX
pELIeHHS B )KM3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUM LENEBbIE U CMBICIOBbIE
YCTAaHOBKM B CBOMX JEHCTBUSAX U MOCTYIKAaX MO OTHOLIECHUIO K )KUBOM MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYILIECTBIIAATH  ITO3HABAaTEIBHYK  JACSITEINbHOCTb,
BBISBJISITH MPOOJIEMBI, CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 33Jaud B
00pa30BaTEIbHON JEATENLHOCTH U KU3HEHHBIX CUTYALIMSIX;

CaAMOCTOATENIbHO COCTaBIISATh IUJIaH PEIICHUs MpoOJIeMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

pacliupsiTh ~ paMKH  y4eOHOro TmpeaMera Ha  OCHOBE  JIMYHBIX
IPEAITOYTEHNIM;

JenaTb ~ OCO3HAHHBIA  BBIOOP,  apryMEHTHPOBAaTH  €ro,  OpaTh
OTBETCTBEHHOCTb 32 PEUICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON SPYIUILIMUA B
pa3HbIX 00JIACTAX 3HAHWUW, MOCTOSHHO IOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIQJIETh HABBIKAMHU IO3HABATEJbHOW pEQIEKCUUM KaK OCO3HAHMS
COBEPIUAEMBIX JEWCTBHUM M MBICIUTEIBHBIX IPOLIECCOB, HUX PE3YJIBTATOB H
OCHOBaHUI, UCIIOJB30BaTh NPUEMBI pedIeKCHH I OLIEHKHU CUTyaluH, BbIOOpa
BEPHOI'0 PEIICHMUS;

YMETh OLEHUBATh PUCKM M CBOEBPEMEHHO NPHUHUMATh PEUIEHUS MO UX
CHUKEHUIO;

NPUHUMATh MOTHMBBI M APryMEHTBHI JPYruX I[pU aHAIM3€ pPE3YJbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ce0s U APYTrUX:

NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

MIPUHAMAaTh MOTHUBBI M AapryMEHTBl JPYTrUX IpPU aHaJU3€ pe3yJbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OLIMOKU;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP € MO3UIIMH JPYTrOro YeJoBeKa.

HPEIMETHBIE PE3YJIbTATbBI

[IpeamerHbie pe3yabTarhl ocBoeHus mporpamMMbl COO mo Ouoiorum Ha
0a30BOM YpOBHE BKJIIOYAIOT crHenuuyeckre [jsi y4eOHOro mpeaMmera
«buonorus» Hay4yHbIe 3HAHHS, YMEHHUS M CIOCOOBI JEHCTBUM IO OCBOEHHUIO,
WHTEPIpPETAIUU W NPeoOpa3oBAaHUIO 3HAHWM, BHIBI JEATEIBHOCTH IO



MOJIYUCHUIO HOBOTO 3HAaHUS W TMPUMEHEHHUIO 3HAHWU B PaA3JIMUHBIX YUEOHBIX
CUTYyallUsIX, @& TaKKe€ B PEATbHBIX JKU3HEHHBIX CHUTYalUsX, CBA3aHHBIX C
Oouonoruei. B nmporpamMme nmpeaMeTHbIe pe3yibTaThl MPENCTaBICHbI MO ToaM
o0yJeHus.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10
Kacce TOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWUOJOTUU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHpPOBAHHH COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE
POCCHUHCKMX U 3apyOeKHbIX YU€HBIX-OMOJIOrOB B pa3BUTHUE OHOJIOTHUH,
(yHKIIHMOHAIBHON TPaMOTHOCTH Y€JIOBEKa [Tl PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBaTh COACPKAHUE OUOJIOTMYECKUX TEPMHUHOB U MOHATHMA:
KU3Hb, KJETKA, OpraHu3M, MeTaboiam3M (OOMEH BEIIECTB W IPEBPAIICHHE
SHEPruu), TOMeOocTa3 (caMoperyssius), YpPOBHEBash OpraHU3alUs >KUBBIX
CUCTEM, CaMOBOCITPOU3BEIEHUE (penpoaykius), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U PA3BUTHE;

YMEHUE H3/araTb OUOJOTMYECKHE TEOpUH (KJIETOYHAsl, XPOMOCOMHAas,
MyTallMOHHAsA, LEHTpajdbHas IOrMa MOJEKYJISpHOM Ouonoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOT000Opas3usi u
NPOUCXOXKACHUA KyJIbTypHbIX pacteHud H. . Basuiosa), omnpenensite
TPAHUIIBI X IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJIaIeTh METOJJaMU HAyqHOTO MO3HaHMsI B OMOJIOTUU: HAa0II0IeHNE
U ONKMCAHME KUBBIX CHCTEM, MPOLIECCOB U SABJICHUI, OpraHu3alus U IpoBecHUE
OMOJIOTMYECKOT0  JKCIEPUMEHTAa, BBIABMKEHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCIENYEMBIMU BEIMYMHAMH, OOBSICHEHUE MOJYYEHHBIX
pPE3YIABTATOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUH U 3aKOHOB, YMECHHE
JIeJaTh BBIBO/IbI HA OCHOBAHHMHM MOJIYYEHHBIX PE3YJIBTATOB;

YMEHUE BBIJIETATh CYINIECTBEHHBIE NMPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U JYKapHoOT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MIPOLIECCOB: OOMEHA BEIIECTB M MPEBPALLEHUS SJHEPIUU B KIIETKE, (DOTOCHHTE3A,
IUIACTUYECKOIO0 M HHEPreTMYEecCKOoro oOMeHa, XEMOCHHTE3a, MHUTO3a, Meno3a,
OIUTIOJIOTBOPEHMS, PAa3MHOXKEHUSA, WHJWBHAYAILHOIO pPa3BUTHUS OpraHUu3Ma
(oHTOTEHE3);

YMEHHUE TPUMEHSTH MOTYYCHHbIC 3HAHUS 7151 O0BICHEHHS] OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JJIS1 IPUHATHS ITPAKTUYECKUX PELICHUH B IIOBCEIHEBHOU
KHU3HU C LIETbI0 oOecriedeHHs] Oe30MaCHOCTH CBOErO 3/0POBbsl U 3/10POBbS
OKpYXaloUUuX JII0AeH, COONIOACHUS HOPM TI'pPaMOTHOTO TIOBEACHHS B
OKpYy’Karollel MpUpPOTHON cpesie, MOHUMaHHe HeOOXOJUMOCTH HCIIOJIb30BaHUS



JIOCTH)KEHUW COBPEMEHHOW OMOJIOTMU U OMOTEXHOJIOTHH IS paliOHAILHOTO
MIPUPOIOIIOTH30BAHUS;

YMEHHE peuiaTh 3JIEMEHTApHbIE T'E€HETUYECKHME 3aJadd Ha MOHO- U
TUTHOPUTHOE CKPEIMBAHUE, CIICTUIEHHOE HACIEOBAHHE, COCTABISTH CXEMBI
MOHOTHOPHUTHOTO CKPEITUBAHUS JIJIs TIPEACKA3aHUsI HACIICIOBAaHUS TIPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBINOJHATH J1a00paTOpHbIE M MPaKTUYECKUE pabdoThl, COOII0AATh
npaBwiia pu padoTe ¢ yaeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIICHUBATh WM HWHTEPIPETHPOBATH WH(OOPMAIUIO
OMOJIOTMYECKOTO COJACPKaHMs, BKIIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHHS U3
pa3IMYHBIX HMCTOYHUKOB (CpeIcTBa MaccoBOW HMH(pOPMAIMHM, HAYyYHO-
TIOITYJIIPHBIE MATEPHaJIbl), STHUECKHUE ACTICKThI COBPEMEHHBIX HCCIICIOBAaHHUHA B
Oumooruu, MeIUIMHEe, OMOTEXHOIOTHH;

YMEHHE CO3/[aBaTh COOCTBCHHBIC MHCHMEHHBIE M YCTHBIC COOOIICHUSA,
0000mass OMoJornyeckyro HMHGOPMAIMI0O W3 HECKOJbKHX HCTOYHHKOB,
IPaMOTHO HCIIOIH30BATh MMOHATUWHBIN anmapar OHOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeameta «buonorus» 6 11
Kjlacce TOIKHBI OTPAXKaTh:

c(hOPMUPOBAHHOCTh 3HAHMK O MECT€ M POJU OWOJIOTHU B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa M HAyYHOTO MHPOBO33PEHHUS, O BKIIAJE
POCCHUUCKMX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHWOJIOTHUH,
(G YHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKA JIsl PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COACPKAHUE OMOJIOTUYECKUX TEPMHUHOB M TOHSTHA:
BUJ, TOMYJSAIUs, TEHO(POHI, OBOJIONHWSA, MABIKYIIHE CUIbl ((haKTophl)
HBOJTIOLINH, MPUCTIOCOOIEHHOCTh OpPTraHU3MOB, BU000pa3oBaHueE,
AKOJIOTHYECKUE (PaKTOPBI, IKOCUCTEMA, TTPOAYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI,
IeTH MUTAHWs, YKOJIOTHYeCKas MupaMuIa, OMoreorieHos3, ornocdepa;

YMEHHE U3JlaraTh OMOJIOTUYECKHE TEOpHH (IBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsl SBOJIONNU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabieBoro cxonctBa K. M. bapa, yepenoBanus ri1aBHbBIX HaNpaBiIeHUW U
nytei sBomonnu A. H. CeBeprioBa, yuenusi o 6uocdepe B. W. Bepnaackoro),
OTIPEENIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOAAMHU HAYYHOTO TIO3HAHUS B OMOJIOrMK: HAOJII0IeHHE
U OMKMCAHKE KUBBIX CUCTEM, MPOIIECCOB U SABJICHHM, OpraHu3aIlys 1 MpoBeIeHNE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBMKEHHWE THUIOTE3bl,  BBIABIICHUE
3aBHCHUMOCTH MEXIY HCCICTYEMBIMU BEIMYMHAMH, OOBSICHEHUE IMOYYCHHBIX



PE3YJIbTATOB, MUCIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUM U 3aKOHOB, YMEHHE
JIeNaTh BHIBOABI HA OCHOBAHHH TIOJYYEHHBIX PE3yIhbTaTOB;

YMEHHUE BBIACIATH CYIIECTBEHHBIE MPHU3HAKU CTPOEHUS OHUOJIOTHYECKUX
OOBEKTOB: BHJIOB, TOMYJSAIUNA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIEHO30B M JKOCHCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEICTBCHHOU
U3MEHYUBOCTH, €CTECTBEHHOT' O ot0opa, BUI000pa30BaHUs,
IIPUCIIOCOOJIEHHOCTH OpPraHU3MOB, JEHCTBUS DSKOJOTHUYECKHX (aKTOpOB Ha
OpraHW3Mbl, T€pEeHOCAa BEMIECTB U TMOTOKA OJHEPruM B IKOCHUCTEMAX,
AHTPONOTEHHBIX M3MEHEHUU B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOT€OXUMHUYECKHUX IIUKIIOB B Onocdepe;

YMEHHE TPUMEHSTh MOTYICHHBIC 3HAHUS JIJIs1 OOBSICHEHHS] OMOTOTUIECKUX
IIPOLIECCOB U SIBICHUM, JIs1 MPUHATHUS IPAKTUYECKUX PEIICHUI B MOBCETHEBHOM
KU3HH C TETbI0 oOecredeHus: 0€30MacHOCTH CBOETO 3I0POBBS M 3I0POBBS
OKpYXKalOIIUX JIIoAe, COONIOACHUS HOPM TI'pPaMOTHOTO TIOBEJACHHS B
OKpYXarolien MpupogHoON cpejie, TOHUMaHuEe HEOOXOUMMOCTH HCIIOIb30BaHUS
JTOCTHKCHUN COBPEMEHHOM ouosoruu IS PALIMOHAIIBHOT O
IPUPOIONIOJIb30BAHUS;

YMEHHE peliaTh »dJIEMEHTapHbIE OWOJOTHYECKUE 3aadd, COCTaBJIATH
CXEMBbI TIEPEHOCa BEUIECTB U SHEPTUU B IKOCUCTEMAX (IIETH MUTaHUs);

YMEHHE BBITIOJIHATH J1a00paTOpPHBIC M MPAKTUYECKUE pabOThI, COOIONATH
npaBuia npu padbote ¢ yueOHbIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OIICHUBAaTh M HMHTEPIPETUPOBATh HH(POPMAIIUIO
OMOJIOTHYECKOTO COJICP)KaHMS, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUSA U3
pa3MYHBIX HMCTOYHUKOB (CpelcTBa MaccoBOW HMH(pOpPMAIMHM, HAYy4HO-
MOMYJISIPHBIC  MaTEpPHANIbl), pacCMaTpPUBaTh TJIOOATBHBIE  DKOJIOTUUECKHE
po0sIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUIEHUIO K HUM COOCTBEHHYIO
TTO3UIIUIO;

YMEHHE CO03/1aBaTh COOCTBEHHbIE MHUCbMEHHBIE U YCTHBIE COOOILECHHS,
0000mas Ouonormdeckyro WH(OpPMAIMi0O #3 HECKOJIbKUX HCTOYHHKOB,
IPaMOTHO HCIIOIH30BATh MOHATUWHBIN anmapar OHOJIOTHH.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KIIACC
Kosu4yecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne n/mm P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMmbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 buonorus kak Hayka 2 0.5 Bubmmorera [IOK
https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1 bubmmorexa LIOK
P H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 1 Bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292
bu6moreka [JOK
4 XK 6
VSHEACATEIRHOCTR JACTIH https://m.edsoo.ru/741¢292
5 Pa3mHOXXeHHE U MHIUBHUIyaIbHOE Pa3BUTHE 5 | bubmmoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HaciencTBeHHOCTD M H3MEHYUBOCTE g 15 but6moreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekuust opranu3MoB. O CHOBBI 3 bubmmorexa [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 Pe3zepBHOE Bpems 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB I10 34 0 4

I[TPOTPAMME




11 KITACC

KoanuecrBo yacos DJIeKTPOHHbIE
HauMeHoBaHMe pa3iesioB U TeEM (uudposbie)
Ne n/mm Konrpouabnsbie | IlpakTuyeckue
NpOorpaMMsl Bcero oOpa3oBaTe/bHbIC
padoThI padoThbI
pecypchbl
bu6moreka [IOK
1 0 9 1
IBOMOUHOHHAS OHONOr KA https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bu6moreka [IOK
3emiie ' https:/m.edsoo.ru/7f41cc74
3 Opranu3mbl U OKpy>KaroIias cpeaa 5 1 Buomrorexa [IOK
P 24 s epet https://m.edsoo.ru/7f41cc74
bubmmoreka [IOK
4 Coo0 9
000111eCTBa U DKOJIOTMYECKUE CHCTEMBI hitps://m.edsoo.ru/7 41 ccT4
bub6moreka [JOK
P 2
> C3EpRHOC BpEMi https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOIT'PAMME







ITOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoanuectBo yacos DJIEKTPOHHbIE
unpposbie
Nen/m | Tema ypoka Konrtpoasnsbie | IlpakTnueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl MO3HAHUS KUBOM PUPOJIBI.
) [TpakTuueckas pabota Ne 1 | 05 bubmmorexa [IOK
«/cnonb30BaHUE PA3IMUYHBIX METOJIOB ' https://m.eds00.ru/863e6122
TIPY U3y4CHUH OMOJIOTHYECKUX 00bEKTOBY
3 buonornueckue cuCTEMBI, TPOLIECCHI K KX | bubmotexa [JOK
H3y4YeHUE https://m.edso0o.ru/863e6564
4 XumMudeckuit coctaB kieTku. Boga u | bu6moreka [JOK
MHHEpPAJILHBIE COIU https://m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoeHHE OEITKOB 1 bubmorexa [OK
https://m.edso00.ru/863e6b72
depmeHTH — OHOJIOrHYecKre
Katanuzatopsl. JJabopaTopnas pabota Ne 1
N bu6mnoreka [JOK
6 «/3yueHue KaTaJIMuTHYE€CKOM aKTUBHOCTH 1 0.5
https://m.edso00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIa3bl TN
KaTayasbl)»
7 Vriaesoasl. JIunuael 1 bubmorexa LIOK

https://m.eds00.ru/863e6870




bu6moreka [JOK

8 Hyxnennosie kucnotel. ATO
https://m.edso00.ru/863e6d5c¢
9 Hcropus 1 METOABI U3YUYEHUS KIIETKH. bubmmorexa LIOK
Knerounas reopus https://m.edsoo.ru/863e6e88
10 KieTka kak 11e1ocTHas ;KUBast CHUCTEMA
11 OOMeH BEIEeCTB NN META00IN3M bubmorexa OK
https://m.edso00.ru/863e766¢
12 doTocuHTEe3. XEMOCHHTE3 bubmrorexa ITOK
https://m.edso00.ru/863e7¢98
bubmioreka [IOK
13 S i1 00
HEPrETHHCCKIH ODMEH https://m.edsoo.ru/863e7aae
Ku3HEHHbBIN TUKI KIeTKHU. JleneHue
kieTku. Mutos. Jlaboparopuas pabora Ne
bu6mmoreka [JOK
14 3 «HaOmromenre MuTO3a B KJIIETKaX 0.5
https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKPOITperapaTax
CrpoeHue 3yKapuOTHUECKOU KIETKH.
JIaboparopHas padora Ne 2 «3yueHue
PATOP P . 7 bu6moreka [JOK
CTPOEHUSI KJIIETOK PACTEHUH, )KUBOTHBIX,
15 MO0 1 6AKTEPHI HOM MIKPOCKOMOM Ha 0.5 https://m.edsoo.ru/863e6£f0
p p A P https://m.edso00.ru/863e716¢
TOTOBBIX MHUKpOIIpenapaTax u ux
OITHCaHHEY
16 buocunTes Oenka. Peakius MaTpuaHOTro bubmmorexa [IOK
CHUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsaus — OUOCHHTE3 Oelka bubmorexa [OK
https://m.eds00.ru/863e796e
18 Hexknetounsle GOpMBI )KU3HU — BUPYCHI bubmmoreka IIOK




https://m.eds00.ru/863e7540

bu6mmoreka [JOK

19 DopMbI pa3MHOXKEHHS OPraHU3MOB https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bu6mmoreka [JOK
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE MOJIOBBIX
kietok. OmiogorBopenue. JlabopaTopHas
bu6mmoreka [JOK
21 pabota Ne 4 «3ydenue crpoeHus 0.5
https://m.edsoo.ru/863e81b6
MIOJIOBBIX KJIETOK Ha F'OTOBBIX
MUKpOITpenapaTax»»
bu6mmoreka [JOK
22 WNHauBuayanbHOE pa3BUTHE OPraHU3MOB
https://m.edsoo.1u/863e8436
23 I'enerrika — Hayka 0 HACJIE[ICTBEHHOCTH U bubmmorexa [IOK
U3MEHUYUBOCTHA https://m.edsoo.ru/863e8612
3aKOHOMEpPHOCTH HACIIEIOBAHUS
24 MpU3HAKOB. MOHOTHOPHTIHOE butmmorexa [IOK
P ' piA https://m.edso0.ny/863e8878
CKpelUIMBaHNe
)5 JlurubpuHoe ckpenuBanme. 3aKoH bubmuotexa [JOK
HE3aBUCHUMOI'0 HACIEIOBaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HAcIeI0BaHUE TPU3HAKOB.
JlabopaTopnas pabora Ne 5 «3yuenue
26 PEe3yIbTaTOB MOHOTHOPUIHOTO U 05 bubmotexa [JOK
JUTHOPUIHOTO CKpPEIUBAHUS Y ' https://m.edso0.ru/863e8c60
Jpo30(HITBI HA TOTOBBIX
MUKPOITpermapaTax
27 I'eneruka nona. HacnegoBaHnue Bbu6moreka [JOK




MPU3HAKOB, CUEINJICHHBIX C I10JI0M https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencrsennas
n3MeHUnBOCTh. JlabopaTopHas pabora Ne

)3 6. 3yyenne MmonupuKammoHHON | 05 bubmotexa [JOK
U3MEHYUBOCTH, ITIOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHUAIMOHHOTO Psifa U BapUallMOHHON
KpPUBOW»

Hacnencreennast U”3MEHUMBOCTb.

29 JlaboparopHas pabora Ne 7. «AHanu3 | 0.5 bubmmorexa LIOK
MYTaIMHi y ApO30(HIIBI HAa TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOITpenapaTax»»

30 I'enernka uenoBeka 1 bubmorexa [OK

https://m.edsoo.ru/863e8d78
Pe3epBHbIii ypok. O0001IEHHE 110 TEME

31 «HacnencTBeHHOCTh M U3MEHYHUBOCTh 1
OpraHU3MOB»

32 Cenexuus Kak Hayka U MpoIecc 1 bubmorexa [OK

https://m.edsoo.ru/863e9214

33 MeToabl U JOCTHXKEHUS CEIEKIIUU | bubmotexa [JOK
pacTEeHU U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHosorus kak oTpacib | bubmmoreka LIOK
MPOU3BOJICTBA https://m.edsoo.1u/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KITACC

KoanuectBo yacos DJIEKTPOHHbIE
Nen/m | Tema ypoka Konrpoabnbie | IlpakTuueckue tupposhbie
Bcero oOpa3oBare/ibHbIE
padoThI padoThbI
pecypcsbl
1 DBOJIOLHUS U METOJIBI €€ N3yUeHUs 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS IpENCTaBICHUN 00 | bubmmorexa [IOK
3BOJIIOLUH https://m.edsoo.1ru/863e9570
3 Mukpo3Boonus 1 bubmorexa HOK
https://m.edsoo.ru/863e9cle
[Honynsauus Kak 3JeMeHTapHas eAMHUIA
4 BHJIa 1 dBoonH. JlabopaTtopHas paboTa | 0.5 bubmmorexa [IOK
No 1 «CpaBHEeHUE BHIOB 11O https://m.edsoo.ru/863e¢99c6
MOP(OTOTUYECKOMY KPUTEPUIO»
5 JIBrxyuiye cuibl (3J1€MEHTapHbIE | bubmmoreka LIOK
(akTOpBhI) IBOJIIOLIUU https://m.edsoo.ru/863e9da4
6 EcrecTBeHHBII 0TOOD U ero Gopmbl 1 bubmorexa [OK
https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLINN:
IPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3oBanue. JlabopatopHas pabora | 0.5 bubmuotexa [JOK
Ne 2 «Onucanue nprcnocodIeHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3Ma u €€ OTHOCUTEIbHOI0
XapakTepar»
8 Hanpasnenus v myTv MaKpo3BOIIOLINT 1 bubmotexa [JOK




https://m.edso00.ru/863e9cle

9 HeobpaTtuMocTs 3BOMOIINHN
10 Ucropus xu3Hu Ha 3eMiie U METOJIbI e€
U3Y4YCHHS
1 I'unore3sl TPONCXOXKICHUS )KU3HU HA bubmmorexa [IOK
3emiie https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe xU3HM Ha 3emJIe 0 3paM U bubmuotexa [JOK
rnepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbI YBOJIIOIIIU
PaCTUTENBHOTO U dKUBOTHOTO MHUpA. BuGmiorexa LOK
13 [TpakTnueckas padorta Ne 1 «3yuenue 0.5
. https://m.edsoo.ru/863ea8bc
MCKOMAaE€MbIX OCTATKOB pacTEHUH U
JKUBOTHBIX B KOJUIEKITUSIX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro bubmoteka IJOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIONHS YeTIOBEKa (AHTPOIIOTeHE3) brbmorexa [OK
https://m.edsoo.ru/863eac2c
16 JIBrxyume cuibl (paKTopbl) bubmmoreka LIOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU SBOJIOIUU YEIOBEKa
18 YenoBeueckue pachl U MPUPOAHBIE bubmuotexa [JOK
aJlarnTaliiy 4ejIoBeKa https://m.edsoo.ru/863eaeca
PesepBubiii ypok. O0001IeHNE 110 TEME
19 «BO3HUKHOBEHME U pa3BUTHE )KU3HU Ha
3emiie»
20 OKOoJorus Kak HayKa




Cpenbl 0OMTaHHS M SKOJIOTHUCCKHE

bu6moreka [JOK

21 bakxTopsI https://m.edsoo.ru/863eafec
Abuotnueckue pakTopsl. JlabopaTopHas
pabota Ne 3. «Mopdonoruueckue
2 0COOEHHOCTH paCTEHUH U3 Pa3HBIX MECT 05 bubmotexa [JOK
obutanus». JlabopaTopHas padora Ne 4. https://m.edsoo.ru/863ebl0e
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEepPEHKOB KOJIEyCa»
23 buotnueckue pakTopbl bubamorera [IOK
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKH
4 nomyJisinuu. [Ipaktudeckast pabora Ne 2 0.5
«IToacy€r MIOTHOCTU MONMYJISIUNA pa3HbIX
BHUJIOB PaCTECHUIN»
bu6moreka [JOK
25 Coo01ecTBa OpraHu3MOB — OMOIICHO3 https://m.edsoo.rw/363ebd6a
bubmioreka [IOK
26 DKOJIOTMYECKHE CUCTEMBI (IKOCUCTEMBI) hitps://m.edsoo.ru/86 3ebd6a
OCHOBHBIE [10Ka3aTeN YKOCUCTEMBI.
. bu6mmoreka [JOK
27 Dxosnornyeckue nupamuibl. CBoMcTBa
https://m.edsoo.ru/863eb5fa
skocucreM. CyKieccus
28 [Ipuponnbie 3KOCUCTEMBI
29 AHTpPONOIr€HHbIE 3KOCUCTEMBbI
30 buocdepa — riobanbpHas skocucremMa bubmmoreka IIOK
3emim https://m.edsoo.ru/863ebbSe
Bbu6moreka [JOK
31 3aKOHOMEPHOCTH CYIIECTBOBAHMS

https://m.eds00.ru/863ebd 16




ounochepbr

32 YenoseuecTBo B Onochepe 3emin 1
13 Cocy1iecTBoBaHUE PUPOJIBI U | bubmoteka IJOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 Pe3epBHbIii ypok. O00011IeHIE TEMBI |
«Coo011ecTBa U YKOJIOTHUYECKUE CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., PyorioB A.M. u
npyrue /Ilon pen. [laceunuka B.B., AkimonepHoe oOiectBo «M31aTenbseTBo
«IIpocsemenue»

buonorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., Pyorios A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., AxumonepHoe o6mectBo «M3narenbcTBo

«IIpocsemenue»

METOAUYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., PyonioB A.M. u
npyrue /Ilon pen. [laceunuka B.B., AkimonepHoe oOmectBo «M31aTenbseTBo

«IIpocBenieHue»

buonorus, 10 kmacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorios A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., Akimoneproe odiectBo «M3naTenscTBo

((HpOCBGHICHI/Ie»

IHUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET
bu6nmmoreka IIOK

https://m.edsoo.ru/
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