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MNOSACHUTEJIBHASA 3AIIMCKA

PaGouas nporpamma yuebHoro npeamera «buonorus» (6a30BbIii ypoBEeHb) Ha ypPOBHE CPEIHETO
obmiero o0Opa3oBaHMs COCTaBlIeHa Ha OcHOBe TpeOoBaHMII K pe3yibTaTaM OCBOEHHUS IPOTrPAMMBI
cpeaHero oOmero oOpa3oBaHusi denepasbHOrO0 rocyJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHIapTa
cpeanero obmiero obpazosanus (ganee — ®I'OC COO), DenepanbHOl 00pa30BaTEIBLHON MTPOrPAMMBI
cpeanero obmero obOpaszoBanus (manee — POII COO), DenepanbHOil paboueil mporpammsl IO
yuebHomy npeamety «buonorus» (6a30Bbiii ypoBens)  (nanee — @PII «buonorus» 6a30Bblii ypPOBEHB)
a TaK)Ke OPUEHTHPOBAHA Ha LIEJEBbIC INPUOPUTETHI, CPOpPMyJIMpPOBaHHbIE B (enepanbHoil paboueit
IIporpamMMe BOCIIUTaHMSL.

[Ipu pa3paboTke AaHHOW MPOTPaMMbI TEOPETHUYECKYIO OCHOBY JUIS ONPEAEICHUS MOIXO/I0B K
dopmupoBaHHI0 coaepxkaHus ydeOHoro mpeamera «buonorus» cocTaBWIM: KOHIENTYyaJbHbIE
nojoxenus CraHgapra o B3aUMOOOYCIIOBJICHHOCTH LI€JI€H, COAEp)KaHUs, pe3yJIbTaTOB OOy4eHUs U
TpeOOBaHUN K YPOBHIO IOJTOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00 OOIMX LeNnsX M NpUHLUIAX,
XapakTepu3yromux coBpemeHHoe cocrosinue cucreMbl COO B Poccuiickoit depepannn, a Takxe
MOJIOKEHHUS O crnenrpuke Ononoruu, e€ 3HAYCHWH B TO3HAHUHM KHUBOW TPUPOABI U 00ECIICYCHUU
CYLIECTBOBAHUS YEJIOBEYECKOI0 OOILECTBaA .

B nmporpamme yuebnoro npenmera «buosnorusi» (10—11 kmaccesl, 6a30Bblil ypoBeHb) peaan30BaH
NPUHIUI TPEEMCTBEHHOCTH B HM3y4YeHHHM OWOJOrMH, Onarojaps 4emMy B HEW NpOCMaTpUBaCTCS
HANpPaBICHHOCTh HA pa3BUTHE 3HAHUH, CBA3aHHBIX C (OPMHUPOBAHHE ECTECTBEHHOHAYYHOTO

MHUPOBO33pEHUS, LEHHOCTHBIX OPHUEHTAlMH JIMYHOCTH, HKOJOTHMYECKOTO MBIIIJICHHUS,
IPEJCTAaBICHUNA O 310pOBOM 00pa3e KU3HU U OEpeXHbIM OTHOLICHHEM K OKpPY:)KaroLIeH HpupoaHOil
cpene. [TosToMy Hapsimy ¢ m3ydeHHEM OOIICOMONIOTHYECKMX TEOPH, a TaKKe 3HAHUH O CTPOCHUH
KHUBBIX CHCTEM PA3HOTO PaHTa U CYyIIHOCTH OCHOBHBIX NMPOTEKAIONIMX B HUX MPOIIECCOB, B MIPOrpaMMe
yJIeJIeHO BHHMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX 3HAHMA B IMOBCEAHEBHOM JKU3HU JUIS peleHHs
NPUKIAAHBIX 33734, B TOM 4YHCIe: NPO(QUIAKTHUKM HACIEeICTBEHHbIX 3a00JE€BaHUN YelIOBeKa,
MEIUKOT€HETHYECKOTO KOHCYJIBbTHPOBAHUS, 0OOCHOBAHUS SKOJIOTHUYECKH 1IE€IeCO00Pa3HOTO TTOBEICHUS
B OKpY’KAIOIIEW INPUPOJHOM Cpelle, aHAIW3a BIIMUSHUSA XO3SMCTBEHHOW ICATEIBHOCTH YEJIOBEKa Ha
COCTOSIHUE MPHUPOJHBIX M MCKYCCTBEHHBIX S5KOCHCTEM . YCWIEHHE BHUMAaHMS K TPHKIATHON
HampaBIeHHOCTH y4eOHOro mnpeamera «buomorus» NpoaAMKTOBaAaHO HEOOXOJUMOCTBIO OOecredeHUus
YCIIOBHI JUTSI pEIICHUS] OJHOW W3 aKTyallbHBIX 3a/1ad IIKOJBHOTO OWOJIOTHYECKOTo 0oOpa3oBaHMSA,
KOTOpas mpeanosaraet GOpMUPOBaHHE y 00YJAOIINXCS CIIOCOOHOCTH aJalITUPOBATHCS K M3MEHEHUSIM
JMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «BHOJIOT US1»

VYu4eOHblii npeamer «buonorus» B cpegHeM obmeM o0pa3oBaHUU 3aHUMAET BakHOe MecTo. OH

oOecnieurBaeT (GOpMUPOBaHHE Yy OOYyYaIOIIMXCS MPEICTaBICHU O HaydyHON KapTUHE MHpa;

pacmmpscT u 0606H_[3.CT 3HAHUSA O JKHUBOH nmpuponae, €€ OTIMYHUTEIBbHBIX IMPpU3HAKaxX — ypOBHCBOﬁ



OpraHu3alli ¥ HBOJIIOIMHU; CO3JAET YCIOBUSA [UIs: TMO3HAHMS 3aKOHOB JKHMBOW MPHUPOIBI,
dbopMupoBanus GYHKIIMOHATHHON IPaMOTHOCTH, HABBIKOB 3JJ0POBOT0 U 0€30MacHOro 00pasa >KU3HH,
9KOJIOTMYECKOI'O MBIIICHHUS], IEHHOCTHOT'O OTHOLIEHUS K )KUBOW MPUPOJIE U YETIOBEKY.

bonbuioe 3Hauenue yueOHbIM mpenmer «buonorus» uUMeeT TakkKe A PELICHUS
BOCIIUTATENbHBIX W Pa3BUBAIOMIMX 3a/a4 CpPeAHEro o0mero o0pa3oBaHUs, COIHATIH3AINN
oOyudatomuxcs. M3yuenue Ononoruu odoecrednBaeT yCaoBys Ak JOPMUPOBAHUS HHTEIUICKTYAIbHBIX,
KOMMYHHKAIIMOHHBIX ¥ WH(OPMAIMOHHBIX HABBIKOB, JICTETUYECKON KYJIBTYPBI, CIIOCOOCTBYET
UHTErpanuy OMOJOTMYECKUX 3HAHUW C TPEACTABICHUSMHU U3 JPYTUX Y4YeOHBIX MPEAMETOB, B
YaCTHOCTH, (U3MKHU, XUMUHU U Teorpaduu. HazBaHHble MONIOXKEHUS O MpelHa3HauYeHUH y4eOHOro
npenMera «bHOJOTHS» COCTaBWIIM OCHOBY I  ONpEACNCHUS TOAXOIOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €r0 COJCPHKAHHUS, IPEACTABICHHOTO B JAHHOW MPOrpaMMeE.

Ot60p conmepxkanusa yueOHoOro mpeamera «buonorus» Ha 0a30BOM ypOBHE OCYILECTBIEH C
MO3UIUH KyJIBTYp COOOPa3HOr0 MOIX0a, B COOTBETCTBUH C KOTOPHIM 00YyYarOIIHUecs TOIKHbI OCBOUTh
3HAHUS W YMCHHS, 3HAYUMbIC i1 (DOPMUPOBAHHS OOIIEH KYyJbTYpHI, OMPEICIIAIONNEe aJIeKBATHOE
MTOBEJ/ICHUE YCJIOBEKA B OKPYIKAIOIICH MPUPOTHON cpelie, BOCTPEOOBAHHBIC B IIOBCETHEBHOM KU3HH U
MpakTU4eckor pestenbHOCcTH. Oco0oe MecTo B 3TOM cucTeMe 3HAaHUN 3aHUMAIOT AIIEMEHTHI
COJZIEp>KaHusl, KOTOpbIE CIyXaT OCHOBOW st (OPMHpPOBAHHUS MPEACTABICHUM O COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTHHE MHpa W ILEHHOCTHBIX OPUEHTALUAX JUYHOCTHU, CIIOCOOCTBYIOIIUX
ryMaHU3aluyu OMOJI0THYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COAEPKaHUS yUeOHOT0 MaTepuaia B MPOrpaMMe OCYIIECTBICHO ¢ YYETOM
MPUOPUTETHOTO 3HAUEHHUS 3HAHUM 00 OTJIMYUTENBHBIX OCOOCHHOCTSX >KMBOW NPUPOIBI, O €&
YPOBHEBOI OpraHM3alliyd U JBOJIONHMH. B COOTBETCTBUU C 3TUM B CTPYKType YyueOHOTO mpeaMera
«bHOTOTHS» BBIIEIICHBI CHEAYIOIIME COJAEpPKATEIbHbIE JIMHUU: «bHOJIOrHs Kak Hayka. MeTopasl
Hay4yHOro To3HaHMs», «KieTka kak Ouonormueckas cucreMayn, «OpraHu3m Kak Ouonoruyeckas
cucrema», «Cucrema W MHOTrooOpa3ue OpPraHu4ecKoro MHUpa», «DBOIIOLUS KUBOW MPHPOABD),
«IKOCHUCTEMBI ¥ TIPUCYIITUE UM 3aKOHOMEPHOCTH.

HEJN U3YUEHUSA YYEBHOI'O TIPEJIMETA «bUOJIOI' U51»

Ilenp wu3ydenus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJaJICHUE
00y4aroIUMUCS 3HAHUSIMHA O CTPYKTYPHO-(DYHKIIMOHAILHON OpraHMU3alliy >KUBBIX CHCTEM Pa3HOTO
paHra U MpuoOpeTEeHNEe YMEHHUM HCIIOIh30BaTh ATH 3HAHUS JJI TPAMOTHBIX JACHCTBUN B OTHOIICHUU
00BEKTOB KMUBOU MPUPOJIBI M PEIICHUS PA3TUIHBIX )KH3HEHHBIX MPOOJIEM.

Joctuxenne 1enu u3ydeHuss ydeOHoro mipenMera «buomorus»y Ha 0a30BOM ypoOBHE
o0ecrieunBaeTcs peuieHueM CIeAYIONINX 3a]a4: — OCBOCHHE OOYUYaIOUIMMHUCS CUCTEMBI 3HAHUN O
OMOJIOTUUECKUX TEOPHUSX, YUCHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MPaBUIaX, CIY>KalUX
OCHOBOW i1 ()OPMHPOBAHUS TIPEACTABICHUN O €CTECTBEHHOHAYYHOW KapTHHE MHpPA; O METOJax

HAay4YHOT'O IO3HAHUSA;, CTPOCHUH, MHOF006p3.3I/II/I U OCOOCHHOCTSX JKHMBBIX CHUCTEM pa3sHOTro YpOBHHA



OpraHM3aliK; BbIJAIOLINXCS

OTKPBITUSX U COBPEMEHHBIX UCCIICOBAHUSIX B OMOJIOTUY;

— (¢opmupoBaHue Yy OOy4aroIMXCs IO3HABATENbHBIX, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHallM3a JAHHBIX O MYTAX pa3BUTHUS B OMOJIOTMM HAy4YHBIX B3IJISA0B, HJIEH
Y TIOJIXOJI0B K U3yUEHUIO )KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alMM;

— CTAHOBJICHUE Y 00YyYaroIuMXcs 00Iel KyIbTypbl, (yHKIIMOHAILHON TPAMOTHOCTH, Pa3BUTHE
YMEHUN OOBSCHATH M OLEHUBATH SIBICHUS OKPYKAIOIIETO MHpa >XKMBOH HPUPOABI HA OCHOBAaHHHU
3HAHUI U OIBITA, MOJYYEHHBIX [IPU U3YUYEHUH OMOJIOTUH;

— (¢opmupoBaHue Yy OOYyYarOIIMXCSd YMEHUH MIUIIOCTPUPOBATh 3HAUYEHUE OMOJIOIMUYECKHX
3HAHUHU B IPAKTUUYECKOH A€ATEIbHOCTHU YEJIOBEKA, PA3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUI
U arpoOMOTEXHOJIOTHA;

— BOCIHTaHUE YOEKAEHHOCTM B BO3MOXKHOCTH I103HAHMS YEJIOBEKOM HMBOW HPUPOIBI,
HE00XOIUMOCTH OEpeXKHOTr0 OTHOLICHMsI K HeH, COOJIOJEHMsS 3TUYECKMX HOpPM IIpHU NPOBEICHUU
OMOJIOTUYECKHUX HCCIIEIOBAHUM;

— OCO3HAHME LEHHOCTU OWOJIOTMYECKUX 3HAHMM Uil MOBBILIEHHUS] YPOBHS 3KOJIOTMYECKOU
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

— IpUMEHEHHE NPUOOPETEHHBIX 3HAHUI M yMEHUIl B IMOBCEIHEBHOW J>KHU3HU AJIS OLEHKHU
MOCJIEJICTBUM CBOEH JEATENBHOCTH 110 OTHOLIEHUIO K OKPY>KaIOLIEH cpeie, COOCTBEHHOMY 310POBBIO;
00ocHOBaHUE U cOOMIOIEHUE Mep MPODUITAKTUKA 3a00I€BaHUH.

MECTO YYEBHOTI'O NIPEIMETA «BUOJIOTI'US1» B YYEBHOM IIVIAHE

B cucreme cpennero oOmero oOpas3oBanusi «buonorusy, mzydaemas Ha 06a30BOM YpOBHE,
ABJIETCS 0053aTeNbHBIM YUEOHBIM MPEAMETOM, BXOJSALIMM B COCTaB MPEeIMETHOW 00pa3oBaTenbHOM
obnactu «EcTecTBeHHBIE HAyKNW». Y UeOHBIM IUIAHOM Ha €€ U3yueHHue OTBEACHO 68 yueOHbIX 4acoB, 110
1 wacy B Hepemo B 10 u 11 kmaccax COOTBETCTBEHHO.

COAEPKXAHUME YYEBHOI'O IIPEIMETA «bBHOJIOI' USI»
10 KJIACC

Tema 1. buonorus kak Hayka (2 41)

buonoruss kak Hayka. CBsi3b Ouojoruu ¢ OOIIECTBEHHBIMHM, TEXHHYECKHUMU U JPYTHMMHU
€CTECTBEHHBIMM HayKaMmH, Quiocopuei, STHKOH, 3CTeTUKOM u mpaBoM. Ponp Ouonoruu B
(hopMHPOBaHUM COBPEMEHHOI Hay4YHOH KapTUHBI MUpa. CuctemMa GMOJIOTHYeCKUX HayK.

MeTtoapl mO3HaHUS KUBOM HpuUponbl (HaOMIOJEHHE, SKCIEPUMEHT, ONHCAHHE, H3MEpEeHHeE,
KJaccu(uKanus, MOIeTMPOBAaHUE, CTATUCTUYECKask 00pabOTKa JaHHBIX).

Ilpakmuyeckaa paboma Ne [. «Vcnonb3oBaHHWE pPa3IUYHBIX METOJOB MPH HU3YyUYEHHUH
OMOJIOTNYECKUX OOBEKTOBY.

Tewma 2. X)Kusble cuctembl 1 ux opranuzanus (1 u)

’KuBbie cucTeMbl (6I/IOCI/ICT6MBI) KakK IMpeaAMCT U3YyUYCHUA ounonorun. OTINYNE KUBBIX CHCTEM OT



HEOPraHUYECKOU MIPUPOJIBL.

CaoiicTBa 6MocucTeM U UX pasHOOOpas3ue. YPOBHH OpraHM3aludu OMOCHCTEM: MOJEKYJISPHBIM,
OPraHOMJHOKJIECTOYHBIM,  OPraHM3MEHHBIM,  IOMYJSALUUOHHO  BHMJIOBOM, DKO  CHUCTEMHBIN
(buoreoneHOTUYECKHI ), OMOC(EPHBIH.

Tema 3. Xumuueckuil coctaB U cTpoeHHe KIeTKH (8 4) XUMHYECKHUU COCTaB KIIETKH.
XVMMHYECKUE BJIEMEHTHI: MaKpO3JEMEHTbI, MUKpO3JeMEHThl. Boga M MUHEpaibHbIE BEILECTBA.
@yHKIMHU BOJBI 1 MUHEPAJIBHBIX BeIeCTB B KieTke. [logaep:kanue ocMoTrueckoro 6anaHca.

benxu. CoctaB u crpoeHue 0enkoB. AMHHOKHUCIOTHI — MOHOMepH! OenkoB. He3ameHumsble u
3aMEHUMbIC AMUHOKHUCIOTBI. AMUHOKHUCIOTHBIN COCTaB. YPOBHHM CTPYKTYpPbl O€IKOBOH MOJIEKYIIbI

(mepBUYHAs, BTOpPUYHASA, TPETHYHAS M YETBEPTHUYHAS CTPYKTypa). XMMHUYECKHE CBOWCTBA OEJIKOB.
buonornueckue pyHKINN OEITKOB.

®depmeHTHl — Ouosorndyeckue karaiausatopbl. CTpoeHue (epMmeHTa: aKTUBHBIA LEHTP,
cyoctpartHas cnienupuunocts. Kodpepmentsl. Butamunpl. OTianuus GepMEeHTOB OT HEOPraHUYECKUX
KaTaJan3aTopoB.

VYrneBonbl: MOHOcaxapuibl (IJIIOKO3a, pubo3a U Ae30Kcuprbo03a), aucaxapujibl (caxaposa,
JIAKTO03a) U NoJKrcaxapuabl (Kpaxmall, INIMKOTeH, LeJUTo103a). buonornyeckne pyHKIUN yIiIeBO0B.

Jlunuapsl: Tpurnuuepuasl, hpoconunuasl, crepousisl. I'napopmisHoruapodoOHbIe cBOICTBA.
buonornueckne ¢ynkiun nmunumoB. CpaBHEHHE YTIEBOAOB, OCIKOB M JUIMHIOB KaK MCTOYHUKOB
SHEpPruHu.

HyxnennoBbie kucnotsl: [JHK u PHK. Hykneornabsl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u pynkuuu JJHK. Ctpoenne u ¢pynkuuun PHK. Bugst PHK. AT®: ctpoenne u GyHKITHH.
[uronorus — nHayka o kierke. Knerounas Teopust — mpuMep B3auMOICHCTBUA ujiel U (HakToB B
HAy4YHOM I103HaHUU. MeTo/1bl U3yUeHUs KIETKH.

Knerka kak menocTHas skuBas cuctema. OOIIMe NpU3HAKKM KIIETOK: 3aMKHYTas Hapy)KHas
MemOpaHna, monekynbsl JJHK kak renetnueckuit anmapar, cucteMa CUHTe3a Oeska.

Tunsl  KJIETOK: JyKapuOTHYecKass U  IpokapuoTruueckas. (OCoOEHHOCTH  CTPOEHHUS
npokapuoTuyeckoil kietku. Kinerounast crenka Oakrtepuil. CTpoeHHE 3YKapuOTHUYECKON KIIETKH.
OCHOBHbBIE OTJIMYMS PACTUTEIIBHON, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKA, INIMKOKAIMKC, UX (DYHKIUH.
[InasmaTuueckass memOpaHa, €€ cBoiicTBa M (QyHkuuM. lLlurormasma u €€ OpraHouabl.
OnnomemOpanubie opranouab! kietku: OIIC, ammapar I'onmpmku, auzocomsl. [loxyaBTOHOMHBIE
OpraHoubl KJIETKA: MUTOXOHAPUH, IutacTuabl. IIponcxoxaenne MUTOXOHIpUM U M1acTUA. Buabl
IJIaCTU ] . HememOpanHsbie OpraHoufbl  KJIETKH: pUOOCOMBI,  KIIETOYHBII
LEHTp, UEHTPUOJIN, PECHUYKH, KTYTUKU. DYHKIIMHM OPraHOUIOB KJIETKH. BriroueHus.

SAnpo — perynsTopHblii LeHTp KieTku. CTpoeHue siapa: siaepHas 000s104Ka, KapuoIia3Ma,

XpOMATHH, AAPBIIIKO. XpOMOCOMBI.



TpaHcnopT BEHIECTB B KIIETKE.
JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlabopamopuas paboma Ne [. «/3ydeHune KaTaJIMTHYECKOW aKTUBHOCTH (EPMEHTOB (Ha
IIpUMEpEe aMUJIa3bl WM KaTajuasbl)».

Jlabopamopnas paboma Ne 2. «V3ydyeHue CTpOCHHS KIETOK DPACTCHHUH, >KUBOTHBIX H
OakTepHii Mo MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.

Tema 4. XKuzneaesTenbHOCTb KJIETKH (6 9)

OOMeH BemecTB, Wi METa00IMU3M. ACCUMUIIAIINSA (TJIACTUYECKUA OOMEH) M TUCCUMHUJISIIHS
(oHepreTHyeckuii OOMEH) — JBE CTOPOHBI €IMHOro Iporecca MerabonuszMa. Poib 3akoHOB
COXpaHEHHUS BEIIECTB M YHEPTHH B TOHUMAHUU METa00IM3Ma.

Tunel oOMena BemiecTB: aBTOTPO(HBIN W reTepoTpodHbId. Ponb ¢GepMeHTOB B oOMeHe
BELICCTB U IPEBPALEHUH SHEPTUHU B KIIETKE.

®otocunte3. CeroBas M TeMHOBas (a3pl ¢orocuHTe3a. Peaknuu ¢orocuHTesa.
DddexTuBHOCTE PoTOCHHTE3a. 3HAYeHHE (HOTOCUHTE3a JUTSl )KU3HU Ha 3emiie. BiusHue ycinoBuid
cpenbl Ha (POTOCHHTE3 U CITOCOOBI MOBBIIICHHUS €T0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHHUN

XeMocuHTe3. XeMOCHUHTE3Upyolue 0akTepruu. 3HaYeHUE XeMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.

OHepreTudyeckuii 0OMeH B kieTke. PaciiernieHne BelecTs, BbIJICIEHUE U aKKyMYJIUPOBaHHUE
SHEPruM B KIETKE. OTambl 3HEPreThYecKkoro oOmeHa. Inukonus. bpoxeHue U ero BUABL
KucnopogHoe okwucieHue, WM KIeToyHoe nbixanue. OxkucnurenbHoe (pochopumpoBaHue.
D¢ PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa.

Peaknun maTpudnoro cuntesa. I'enernueckas napopmanus u JIHK. Peanuzanus reHeTH4YeCKOM
nH(popmMaluu B KieTke. [ eHeTnueckuit Koa u ero cBoiicra. Tpanckpunuust — MaTpuuHsblii cuate3 PHK.
Tpancasuus — OnocuHTe3 O6enka. Dranbl TpaHcasuuu. Koauposanue aMmuHOKUCIOT. Poibs prubocoM B
O6uocuHTe3e Oenka.

Hexnerounsle Gopmbl ku3Hu — Bupycsl. Vctopust otkpeitust BupycoB ([ M. VIBaHOBCKMIA).
Oco0eHHOCTH CTPOEHUS U KU3HEHHBIN UKI BUpycoB. bakTeprnodaru. bonesnu pacteHuil, )KUBOTHBIX
U 4YeJIoBEeKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHonedunura yenosexka (BUY) — Bo3Oynurens
CIINda. OOpaTHas TpaHCKpUIIIMs, peBepraza M uHTerpasa. IIpodumiakTuka pacnpocTpaHeHHUs
BUPYCHBIX 3a00JI€BaHUH.

Tema 5. PasmHOXXeHUE 1 MHIMBUYaJIbHOE Pa3BUTUE OPTaHU3MOB (5 1)

Knerounslii 1ukin, wiM >ku3HEHHBIM 1Mk kietku. HWurtepdasza u  wmuros. Ilponeccst,
npoTekaromue B HHTepdaze. Pemnmukamus — peakius martpuuHoro cunresa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapHOTHM. J{UIIITOMAHBIN U TaIUIOMIHBIH XPOMOCOMHBIE HAOOPBHI.
Xpomatuasl. LluTonornueckre 0OCHOBBI pa3MHOKEHHS U MHAUBUAYAIbHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue xiietkn — muto3. Ctaauu murtosa. IIpoiuecchl, Tpoucxoasiiue Ha pa3HbIX CTaAMSIX

MHTO3a. brojgoruueckuii CMBICII MUTO34. HpOI‘ paMMHpyeMad ru0eIb KIIETKA — aIloITOo3.



@opMbI pa3MHOKEHHUSI OpPraHU3MOB: OECHojoe U MOJ0BOe. Buabl 6ecronoro pasMHOXKEHUS:
JIelleHue HaJaBOE, TOYKOBAaHWE OJHO M MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHoO)keHue. VICKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €T0 3HAYEHUE /ISl CEIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.
Metios. Ctaguu meiiosa. [Iporeccsl, mpoucxosiiue Ha craausax Merosa. [lopenenne xpomocom
B Mero3e. KpoccuHrosep. bruosornueckuil CMbICII M 3HaYEHUE MEH03a.

['ameTorenes — mpouecc 00pa3oBaHUS TOJIOBBIX KIETOK Yy >KMBOTHBIX. [l0JIOBBIE >Kelle3bl:
CEMEHHMKU U siMuHUKUA. OOpa3oBaHHME M pPa3BUTHE IOJOBBIX KIETOK — rameT (CrepMaTo30Mu],
S1IeKJIeTKAa) — criepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHHUS SIMIIEKIIETOK U CIIEPMATO30U10B.
OnnonorBopenue. Ilaprenorenes.

WupuBuayansHOe pa3BUTHE (OHTOTEHE3). DMOpHOHANIBHOE pa3BUTHE (IMOpHOTreHe3). DTarbl
SMOpPUOHAIILHOTO Pa3BUTHUSl Y MO3BOHOYHBIX XUBOTHBIX: JAPOOJIEHHE, TacTpyJAlUs, OpPraHOTeHes.
[ToctomMOpuoHanbHOe pa3BuTHE. THUIBI MOCTAIMOPUOHAIBHOTO PpA3BUTUA: MPSIMOE, HEMpsIMoe
(mmuuHOYHOE). BimsiHMe cpenbl HAa pa3BUTHE OPTaHU3MOB; (AKTOPBI, CIIOCOOHBIC BHI3BIBATH
BPOXKIEHHBIE YPOICTBA.

Poct u pasButrue pacrenuii. OHTOr€HE3 LIBETKOBOTO PACTEHHUs: CTPOCHHE CEMEHH, CTaauu
pa3BUTHSL.

JlaGopaTopHble U IPaKTHYeCKHE PAdOThI:

Jlabopamopnas paboma Ne 3. «HabmoieHue MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKPOIpENapaTax».

Tema 6. HacnencTBeHHOCTh M MI3MEHUYUBOCTH Opranu3MoB (8 1) [Ipeamer u 3aauu reHeTHKY.
Ucropust pa3BUTHS T€HETHUKH.

Ponb mmuTonorun u s MOpUOIOTHY B CTAHOBJICHUH T€HETUKHU. BKI1ag poCCUNUCKUX U 3apyOeKHBIX
yU4EHBIX B pPa3BUTHE TEHETHKU. MeTOAbl TEHETHKU (TUOPUIOTOTUYECKHUI, IIMTOT€HETHYECKH,
MOJIEKYJISIpHO-TeHeTHYeCKHii). OCHOBHBIE TEHETUYECKHWE TMOHATHs. [ eHeTHueckas CHMBOJIHKA,
UCIOJIb3yeMasi B CXeMax CKpEIMBaHUM.

3aKOHOMEPHOCTH HACIIEJIOBaHUs MPU3HAKOB, ycTaHoBieHHBbIe [. Menaenem. MonoruOpuaHoe
CKpelllMBaHue. 3aKoH eAMHO00pa3us THOPHUIOB NIepBOro nokoeHus. [IpaBuino qoMUHUPOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [loHOE M HENMOIHOE JOMUHUPOBAHHUE.

JurubpuiHoe ckpermyBaHye. 3aKOH HE3aBUCUMOI'O HACJI€JOBaHUsI TPU3HAKOB.
[{utorenernueckue OCHOBBI THOPHUIIHOTO  CKpEIIMBaHUA. AHaIU3UpyIOIlee
ckpemuBanue. Mcnonap3oBaHne aHATU3UPYIOIIETO CKPEIIUBAHUS IS ONIPE/IEIICHUs TeHOTUIIa 0COOU.

CuernnieHHoe HacienoBaHue nmpusHakoB. PabGora T. MopraHa o CIEIIEHHOMY HAcIeI0BaHUIO
reHoB. Hapy1ieHue cremnienus FeHOB B pe3yJibTaTe KPOCCHHIOBEPA.

XpoOMOCOMHAsi TEOpUsS HACJIEACTBEHHOCTH. [|'eHeTmueckue KapThl. ['eHeTMka moJia.

XpOMOCOMHOE OTpe/IeleHue NoJia. AyTOCOMBI



U TIOJIOBBIE XpOMOCOMBI. ['OMOraMHbI€ U reTeporaMHble opranu3Mel. HacienoBanue nprs3HaKos,
CLIETUIEHHBIX C ITOJIOM.

N3MmeHunBOCTb. Buabsl M3MEHUMBOCTH: HEHACJIEACTBCHHAs M HacleICTBeHHass. Ponb cpensl B
HEHACJEeICTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTUKA  MOJU(PHUKALMOHHON  M3MEHUYMBOCTH.
BapunauvoHHbI psn ¥ BapuauuoHHas Kpusas. Hopma peakuum npusHaka. KonuuecTBeHHbIE H
Ka4yeCTBEHHBIC MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYHBOCTH.

Hacnencreennas, Wi reHOTUIIMYECKAsl, H3MEHYNBOCTh. KOMOMHATHBHAS U3MEHYHUBOCThL. Meiio3
U II0JIOBOM MpoIecC — OCHOBA KOMOMHATHBHOM HM3MEHYMBOCTH. MyTallMOHHAs HM3MEHYHMBOCTD.
Knaccugukanus MyTauuii: reHHblE, XpOMOCOMHBbIE, I'€HOMHblE. YacToTa W NPUYMHBI MYTalMH.
MyTtarennsie (paxkTopbl. 3aKOH T'OMOJIOTHYECKHX DSJIOB B HACIEICTBEHHON wn3MeHunBoctH H. U.
Basuinosa.

BuesinepHast HacJIEICTBEHHOCTh U N3MEHYUBOCTbD.

I'enernka wuenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbl TI'€HETHKM YEJIOBEKa:
TeHEAIOTUYECKHA, OJIM3HEIOBBIM, IMTOTCHETUIECKUH, OMOXUMUYECKHN, MOJICKYIISIPHOTEHETUYECKHIA.
CoBpeMeHHOE Omnpe/ielieHHe TeHOTHUINA: MTOJIHOT€HOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomouisto [11{Pananu3a. Hacnencrenuble3a0oneBanust 4enoBeKa: TCHHBIE 0oe3HH,
00JIe3HH C HACIEICTBEHHOM MpPeapacHoOkKeHHOCTbIO, XpOMOCOMHbIe Oone3Hu. CoMaTHuyecKue M
reHepaTuBHble MyTanuu. CTBoJOBbIE KJeTKU. IpuHuuMIBI 370poBOro oOpas3a KU3HU, JAUArHOCTUKH,
npodWIAKTUKA W JIEYCHUS] TEHETHUYECKUX Oose3Held. MeauKOreHeTH4ecKoe KOHCYJIbTHPOBAHMUE.
3HayeHWe MEAMLMHCKOW T'€HETUKHM B MPEJOTBPALICHUHM U JICYCHMHM TI€HETHYECKMX 3a00JeBaHUM
4eJI0BEKa.

JlabopaTopHble U NpaKkTHYeCKHE PAadOThI:

Jlabopamopnas paboma Ne 4. «3ydyenne Moau(pUKAIMOHHOW W3MEHUYHMBOCTH, TOCTPOCHHUE
BapHAallIOHHOTO PsAJla U BAPUALMOHHON KPUBOW».

Jlabopamopnas paboma Ne 5. « AHanu3 MyTaluii y Jpo30(uiIbl Ha TOTOBBIX MUKpOIIpenapaTax».

Ipakxmuueckas paboma Ne 2. «CocTaBieHNEe U aHAJIU3 POJIOCIOBHBIX YEIOBEKAY.

Tewma 7. Cenexuust opranu3moB. OcHOBBI OroTexHooTHH (3 1) Cenekius Kak HayKa | IIpoliecc.
3apokaeHue celnekuuu U aoMectukanusa. Yuenue H 1. BaBuioBa o LeHTpax IPOUCXOXACHUS U
MHOrooOpasusi KyJbTYpHBIX pacTeHHUH. LIEHTpblI MPOUCXOXKJEHHS JTOMAIIHUX >KUBOTHBIX. CopT,
IOpOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CelIeKIIMH. MacCcoBbIN U UHAUBUIYaJIbHBIA OTOOPHI B CEIEKIIUU paCTEHUI
1 )KUBOTHBIX. OIIeHKa 9KC Tepbepa. bIn3kopoACcTBEHHOE CKpeIMBaHue — UHOPUAMHT. YucTas TUHHUS.
CkpemuBanue 4MCTHIX JUHUNA. ['ereposuc, umu rubpuaHas cuwia. HepoacTBeHHOE CKpelMBaHue —
ayropunuur. OtganénHas rubpunuzanus U e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 W MOJyueHHue
MOJIUTIIONOB. JloCTHKEHUSI CeIeKIIUU PacTeHU, d)KUBOTHBIX U MUKPOOPTaHHU3MOB.

buorexHomorus Kak oTpaciyib  IpOU3BOJACTBA. I'ennas HHXKCHCPUS. OTaIbl CO3aaHusA



pexomOunanTHOU JIHK n TpancrenHsix oprann3moB. Kierounas mxxenepus. Kierounsie KyJnbTyphl.
MuKpoKIoHaIbHOE pa3MHOXKEHNE pacTeHHil. Knonuposanue BBICOKOITPOTyKTUBHBIX
CEJIbCKOXO035IIICTBEHHBIX OPraHU3MOB. JKOJIOTHYecKre U aThYeckre npodnemel. MO — renernyecku

MOI[I/I(bI/II_II/IpOBaHHBIe OpraHU3MBI.

11 KJIACC

Tema 1. DBomonmonHas 6uosnorus (9 1)

[IpennochiIku BOZHUKHOBEHUS 3BOJIOIUOHHON TEOpUU. DBONIOIMOHHAS TEOPHs U € MECTO B
Ouosnorun. BnusiHue 3BOMIOIMOHHON TEOPUH Ha pa3BUTHE OUOJIOTUU U IPYTUX HayK. CBUAETENbCTBA
sBoitolMU. [lanmeoHTonornueckre: nociae10BaTeIbHOCTh MOSIBICHHSI BUJOB B MAJIEOHTOJIOIMUYECKOMN
JIeTONHCH, tepexogHbie (hopmbl. bruoreorpaduyeckue: cxoncTBo u panuune GpayH u Gprop MaTepuKOB
U OCTPOBOB.

DOMOpHOIOTHYECKHEe: CXOACTBA U PA3IU4YUsi SMOPHOHOB pa3HBIX BUJOB IM03BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, AaHAJIOTUYHBIE, Py IUMEHTApHbIE OPTaHbl, ATABU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJCTBO MEXAaHU3MOB  HACJIEJCTBEHHOCTH M  OCHOBHBIX
MeTaboIMUeCKUX MyTel Y BCeX OPraHu3MOB.

OpomornonHas teopus Y. Jlapsuna. [Ipeanocsuiku BOSHUKHOBEHHS AapBUHU3MA. [IBUKYyIIIHIE
CHJIBI HBOJIIOLIMU BUI0B 110 JlapBUHY (M30BITOYHOE Pa3MHOXKEHUE IPHU ONPaHUYEHHOCTH PECYPCOB,
HeornpeienéHHas U3MEHYMBOCTh, 00pb0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus Bomonuu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkpososmrorus . [Tonmynsnus Kak equHUIA BUIA U 9BOJTIOIUH.

JBuxyme cuibl ((akTopbl) 3BOJIOLNUU BUIOB B INpupoie. MyTallMOHHBIA Ipolecc
KOMOWHATHBHAS U3MEHUYMBOCTD. [[OMy ISIIMOHHBIE BOJHBI U Apei( reHoB. V301 1 MUrpanysi.

EcrecTBeHHbII 0TOOp — Hampapistomui ¢paktop 3Bostonnu. GopmMbl €CTECTBEHHOTO 0TOOpA.

ITpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bositouuu. [IpumMepsl mpucrnocobaeHuii y
OopraHu3MoB. ApomMop(]o3bl U UINOATATITAIINH.

Bun wu Bunoo6pasoBanue. Kpurepun Buma. OcHoBHbIE (OpMBI BHJI000Pa30BAHHUS:
reorpagpuueckoe, 3K0JI0rHYeCcKoe.

Makpospomtoniust.  Popmbl  3BOMOLMK:  pUIETHYECKas, IUBEPreHTHas, KOHBEpreHTHasd,
napajuienpHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxaeHne oT HeCHelHaTu3UPOBaHHbBIX MpeaAKoB. [Iporpeccupyromas crenuain3anus.
AnantuBHas paauaIus.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:
Jlabopamopuas paboma Ne 1. «CpaBHEHHE BHIOB 110 MOP(OTOTUUECKOMY KPUTEPHIO».
Jlabopamopnas paboma Ne 2. «OnucaHue TPHUCTIOCOOJICHHOCTH OpPTaHM3Ma U €€ OTHOCHUTEIHHOTO

XapaxkTepay.



Tewma 2. Bo3HUKHOBEHHE U pa3BUTHE XU3HU Ha 3emiie (9 1)

JloHayuyHble TIPEICTABICHUS O 3apPOKICHUU XKU3HU. HayuHble runoTe3bl BO3HUKHOBEHUS KU3HU
Ha 3emuie: abuoreHe3 W MaHcrepMmus. XUMHUECKas 3BOJIOLUSA. AOMOTEHHBI CHHTE3 OPraHMYeCKUX
BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIIBHOE MOJATBEPKACHUE XHUMHUYECKON HBOJIIOLUU.
HavansHbie sTansl OnoIorudeckoi sBomonuu . [umoresa PHKwmupa . dopmupoBaHHe
MEMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE TIPOTOKJICTKU. IlepBble KIETKH M WX DBOJIOLUS.
dopMHUpPOBaHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PazButue xxu3nu Ha 3emiie mo 3paMm M nepuojam. Karepe. Apxeiickas U nmpoTepo30McKas 3pbl.
[Taneo3oiickas 3pa W €€ mepUOAbl: KEMOPUKCKHUH, OpPIOBUKCKUM, CHIYPHHCKWN, JIEBOHCKHH,
KaMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so30iickast 3pa U €€ MepUObl: TPUACOBBIN, IOPCKUK, MenoBoil. KaitHo3o0Mckas 3pa u eé
MIEPUO/IbI: IAJIEOT€HOBBIN, HEOT€HOBBIA, AaHTPOIIOTE€HOBBIM.

XapakTepucTuka KIMMAaTa M TeoJIOTMYEeCKuX ImpoueccoB. OCHOBHBIE 3Tambl 3BOJIIOIUHU
PaCTHTEIHLHOTO M KHUBOTHOTO MUpPa. ApoMOpd03bl Y PaCTCHHI M XKUBOTHBIX. [losiBIICHHE, paclBEeT U
BBIMUpaHUE TPy )KUBBIX OPTaHU3MOB.

Cucrema OpraHru4ecKoro Mrupa Kak oTpakeHue 3BoJIIoIuU. OCHOBHBIE CUCTEMATUUYECKUE TPYTIIIbI
OpraHU3MOB.

DBOJIIOIMS YeIOBEKa. AHTPOMOJIOTHS Kak Hayka. Pa3Butue mpenctaBlieHU O MPOUCXOXKICHUH
yesnoBeka. Meroapl u3yueHus aHTpororere3a. (CXoacTBa W pa3iiMyusi YEIOBEKAa U JKMBOTHBIX.
CucremMaTnuecKkoe MoJJ0KEHHUE YEIOBEKa.

JBwxyniue cuibl (pakTopsl) aHTpororenesa. HacneacrBeHHasi K3MEHUYMBOCTDh U €CTECTBEHHBIH
ot6op. OO1IecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUM TPy/a, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaUU ¥ BETBH SBOJIIOIMH YEJIOBEKA: aBCTPAIONUTEKH, UenoBek ymensblid, YernoBek
NpAMOXOIALMN, YeloBeKk HeaHaepTanbCKui, YenoBek pasymHbii. HaXxoIKu MCKOIIaeMbIX OCTaHKOB,
BpEMS CYIIECTBOBAaHHUS, 00JaCTh paCpOCTpaHEHUs, 00bEM FOJOBHOT'O MO3Ta, 00pa3 KU3HU, OPYIUsL.

Uenoseueckne packl. OCHOBHbIE OONBINME pachkl: €BpONeoHaHAast (eBpa3uiickas), HErpo-
aBCTpaJIOUIHAs (3xBaTOpHAaNbHAs), MOHTOJIOUIHAS (a3uarcko-aMepuKaHCKas). UepTol
MPUCTIOCOOJICHHOCTH MPEICTaBUTENIeH YENOBEYECKUX pac K YCIOBUSM CyIIecTBOBaHUS. EaMHCTBO
yesnoBeueckux pac. Kputuka conuaibHOr0O JApBUHU3MA U pacU3Ma.

JlabopaTopHble U NpaKkTHYeCKHE PAadOThI:

Ilpakmuueckas paboma Ne 1. «M3yueHue uckonaemMblx OCTaTKOB PaCTEHUN U
KUBOTHBIX B KOJUIEKLIHSIX).

Oxekypcusi «IBONIOLUS OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHOHAYUYHBIM WU
KpaeBeIuecKuil Mmy3eit).

Tewma 3. Opranusmsl U OKpy>Karotas cpeza (5 9)

OKoJIorus Kak HayKa. 33[[8.‘11/1 " pasaciibl 5KOJIOTHH. MeToanl 3KOJIOTHYSCKUX HCCIIEAOBAHUI.



DKOJI0TrM4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHUS OPraHU3MOB: BO/IHAS, HA3€MHOBO3AYIIIHAs, TOYBEHHAS, BHYTPH OpraHU3MEHHas!.

Okonoruueckue (Qaktopel. Kiaccubpukanus skoiormuyeckux —(akTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTpONOreHHbIe. J{eficTBHE 3KOIOrnYeckuX (PakTOpoB Ha OPraHU3MBbI.

AbGuotnyeckue (GakTOphl: CBET, TeMIEparypa, BiaxHocTh. DoTtoneproausMm. [Ipucnocobnenus
OpPTraHU3MOB K JIeHCTBHIO abNOTHYECKHX (haKTOPOB. bruonornueckue puTMel.

buotnueckue ¢aktopsl. Buasl OMOTHYECKHX B3aMMOACHCTBHI: KOHKYPEHIIMS, XHUIIHUYECTBO,
cumbuo3z u ero ¢opmel. [lapazutusm, Koomeparus, MyTyajdu3M, KOMMEHCaTu3M (KBapTUPAHTOB,
HaxJICOHMYECTBO). AMEHCAJIU3M, HEUTpaau3M. 3HAue€HHE OWOTHYECKHX B3aUMOACHCTBUN st
CYIIIECTBOBAHMS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTMYECKHUE XapaKTePUCTUKU NOMyJaunud. OCHOBHBIE [TOKA3aTEIH MTOMYJISLUU: YHCIEHHOCTD,
IJIOTHOCTb, POXK/IaEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpaIus. J{uHaMIKa YUCICHHOCTH MOMYJISLIUU U €€
perysius.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlabopamopunas paboma Ne 3. «Mopdonaoruieckue OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OOUTaAHUS.

Jlabopamopnas paboma Ne 4. «BausiHue cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB KOJIEyCay.

Ipakmuueckasn paboma Ne 2. «I1oac4€r IIIOTHOCTH MO pa3HBIX BUJOB PACTECHHI».

Tema 4. CoobmiecTBa U 9KOJIOTUYECKHE CUCTEMBI (9 1)

Coo0miecTBo opraHu3zmMoB — OuoleHo3. CTpyKTypbl OHUOIIeHO3a: BUIOBasl, IPOCTPAHCTBEHHAS,
Tpoduyeckas (numieBas). Buapl nomuHanTsl. CBsi3u B OHOIIEHO3E.

Okojoruueckue cucreMbl (3kocuctemsl). Ilonste 00 sKocuctemMe U OHOreoLEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI 9KOCHCTEMBI: TTPOAYIICHTHI, KOHCYMEHTHI, TPOAyIeHTh. KpyroBopot
BEIIECTB M MOTOK PHEPIUU B 3KocucteMe. Tpodudeckue (MUIIEBbIE) YPOBHU KOocUcTeMbl. [IurieBble
nenu u cetd. OCHOBHBIE ITOKA3aTeNIN SKOCUCTEMBI: OoMacca, MPOAYKLHUsA. DKOJOTHUECKUE THUPAMUIBL:
MPOYKINH, YUCIIEHHOCTH, OoMacchl. CBOMCTBA 3KOCUCTEM: YCTOWYUBOCTb,

caMoperyJIsius, pazBurue. Cykueccus.

IIpuponHble  3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE HIKOCHCTEMBI. ATrpo 53KOocHCTeMBl. YpOoskocucTeMbl. buonoruueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopasznoobpaszue kak (akrop ycroitunBoctH sKocucTeM. CoxpaHeHHE OHMOJIOTHYECKOTrO
pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa O6mocheps. Kupoe
BemecTBO U ero ¢yHkuuu. OcoOeHHOCTH OMocdephl Kak TIo0ambHOM dKOCHUCTEMBI. J[MHaMHuueckoe

paBHOBecHe U 00paTHas CBs3b B OHocdepe.



KpyroBopoTsl Bemects U OHOTCOXMMHYECKHE IIUKIBI JJIEMEHTOB (yriepoaa, asoTa).
3oHanbHOCTH Ouochepsl. OcHOBHBIE OMOMBI Cy1ITH. BogHbIE OHOMBI.

UYenoseuectBo B Ouochepe 3emmn. AHTpoOINOreHHble m3MeHEeHUs B Ouocdepe. [mobanbpHbIC
HKOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBoBaHHe MPUPOABI U denoBedecTBa. CoxpaHeHHe OMOpa3sHOOOpa3usi Kak OCHOBA
ycroitunBoctn O6uocdeprl. OCHOBa PaAIMOHANBHOTO YIPABICHUS HPUPOAHBIMH pecypcaMH M HUX

ucnoib3oBanue. JlocTmkeHst OMOJIOTUH M OXpaHa IPUPOIBL.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA VYYEBHOI'O IIPEIMETA
«BHOJIOT' USI»

Cornacno ®I'OC COO, ycraHaBinBaroTCs TpeOOBAaHUS K pe3yJIbTaTaM OCBOCHUS 00yJalOIIMMHUCS
IIpOrpamMM CpeHero o01ero o0pa3oBaHus: JIHYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType TMUHOCTHBIX PE3YyJIbTAaTOB OCBOEHUS IpeaMeTa «bruosiorush BeIIENIEHbI CIEAYIOIIE
COCTaBJISIIOLIHE:

ocosHaHnue OOYYaAIOIMIMMUCS POCCUHCKOW TIpakJaHCKOM MJIEHTUYHOCTM — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHUIO;

Hanuyue momusayuu K 00y4eHHI0 OHOJIOTHH;

yenenanpaenenHoe pazeumue BHYTPEHHUX YOEXKIEHUM JIMYHOCTH HA OCHOBE KIIHOYEBBIX
LEHHOCTEW ¥ UCTOPUUECKUX TPAJULUNA pa3BUTUS OMOJIOTUYECKOr0 3HAHUS;

20MOBHOCMb U CHOCOOHOCMbL OOYYAIOLIUXCS PYKOBOJCTBOBATHCS B CBOEH JESATEIBHOCTH
LIEHHOCTHO CMBICIIOBBIMM YCTAHOBKaMH, TPUCYLIUMHU CUCTEME OMOJIOTrMYECKOro 00pa3oBaHus;

Haauyue KOJIOTUYECKOTO NPABOCO3ZHAHUA, CNOCOOHOCMU CTaBUTh 1IEJIM U CTPOUTH KU3HEHHbBIE
IUUTaHBbI.

JINYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpenMeTa «bruonorusy 1ocTurarTcs B €AMHCTBE y4eOHOM
U BOCIIUTATEIbHOM  JEATEIBHOCTH B  COOTBETCTBUM C TPAaJULUUOHHBIMH  POCCHUMCKUMHU
COLIMOKYJIBTYPHBIMH, HCTOPUYECKMMU M JYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM, NPUHSATBIMU B
oOmiecTBe NpaBWJIaMd M HOPMaM{ TIOBEJIEHUS M CHOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHMS,
CaMOBOCIIMTaHUS M CAMOPA3BUTHUSA, Pa3BUTHS BHYTPEHHEW IO3MLMM JIMYHOCTH, MATPUOTU3MA,
YB@KEHHA K 3aKOHY U IIPAaBOIOPAJKY, YEIOBEKY TpyAa M CTaplieMy IOKOJIEHHIO, B3aUMHOIO
yBaXKeHMsI, OEPEKHOTO OTHOIIEHUS K KyJIbTYPHOMY HAacIEAMIO M TPAJAUIMSIM MHOTOHAIIMOHAJIHLHOTO
Hapoza Poccuiickoi @enepanuu, NpUpoe U OKPYKAIOIIEH cpee .

JIMYHOCTHBIE pe3yJbTaThl OCBOEHMs yueOHOro mnpeamera «buonorus» HOKHBI OTpa)xkaTb
TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIUXcs PYKOBOACTBOBAaTbCA C(HOPMUPOBAHHOW BHYTpEHHEH
MO3UIMEN JTUYHOCTH, CUCTEMOW LIEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIACHUH,

COOTBCTCTBYOIIHUX TPAAUIIHMOHHBIM HCHHOCTAM pOCCHﬁCKOFO O6HICCTBa, PaCIMpCHUEC KU3HCHHOT'O



OIbITa U OIbITA AESITEIBHOCTH B IPOLECCE PEATU3ALUU OCHOBHBIX HAIIPaBJICHUH BOCIMTATEIbHON
JESITEIbHOCTH, B TOM YHUCJIE B YaCTH:
1. I'pa’kaaHCKOro BOCIIMTAHMSI:

— cpOpPMUPOBAHHOCTh TPAKAAHCKONW MMO3ULIUU OO0y4aromierocss Kak akKTUBHOIO H
OTBETCTBEHHOTO YJIEHA POCCUIICKOT0 OOIIECTBa;

— OCO3HAaHUE CBOMX KOHCTUTYLHOHHBIX NpaB U OOS3aHHOCTEH, yBa)XCHHE 3aKOHA W
IIPaBOIIOPSIIIKA;

— FOTOBHOCTb K COBMECTHOM TBOPUYECKOI 1eATEIHHOCTH MPU CO3AaHUN YUEOHBIX MPOEKTOB,
pelIeHrnr yueOHbIX U MO3HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

— CIIOCOOHOCTh OIpPEAEIATh COOCTBEHHYIO IIO3ULMI0 [0 OTHOLIEHUID K SBICHUSIM
COBPEMEHHOM KHU3HH U OOBICHATH €€;

— yMEHHE YYUTBHIBAaTb B CBOUX JIEUCTBUAX HEOOXOJUMOCTH KOHCTPYKTHUBHOI'O
B3aMMOJICHCTBUS JIOJCH C pa3HBIMH YOKICHHUSIMH, KYJIbTYPHBIMH HEHHOCTSMU M COLIMAIBLHBIM
I0JIOKEHUEM;

— TOTOBHOCTh K COTPYIHHYECTBY B MPOIIECCE COBMECTHOTO BBINOJHEHHS YUYEOHBIX,
[M03HABATEJIbHBIX U UCCIIEAOBATEIbCKUX 3a1a4, YBAXKUTEIbHOE OTHOIIEHHE K MHEHUIO ONIIIOHEHTOB
MIpH 00CYXIEHUN CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

— FOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM IEATEIBHOCTH.
2. [IaTpHOTHYECKOr0 BOCIIUTAHUS:

— c(OPMUPOBAHHOCTH POCCHICKON IPaskJaHCKON MACHTUYHOCTH, NATPUOTU3MA, YBAKEHUS
K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTU mnepen PoauHOo#, ropaoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOM s3bIK U KYJIBTYPY, MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

— 1IEHHOCTHOE OTHOUIEHHE K MPUPOAHOMY HACJIEIUI0 U MaMSITHUKAM TPUPOAbI;
JNOCTHXKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

— CIMOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUICKUX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHE OMOJIOTHH,
MMOHMMAaHNE 3HaYeHUsI OMOJIOTUH B TO3HAHUM 3aKOHOB NPUPO/BI, B AKU3HHU YEIOBEKA U COBPEMEHHOT'O
00111eCcTBa;

— uaeWHas yOeXIEHHOCTb, TOTOBHOCTh K CilyXeHHI0 OTeuecTBY W €ro 3aluTe,
OTBETCTBEHHOCTbH 32 €r0 Cy/b0Yy.

3. lyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:
— OCO3HAHME JYXOBHBIX IIEHHOCTEN pOCCUIICKOTO HApO/1a;

— c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEACHUS;

— CIMOCOOHOCTH OIIEHWBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOpaJIbHO HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

— OCO3HaHME JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTONUYUBOIO Oy IyIIEro;

— OTBCTCTBCHHOC OTHOIICHUEC K CBOUM POAUTCIIAM, CO3AaHUIO CCMBbH Ha OCHOBC OCO3HAHHOT'O



MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAuLIUsIMU HapoaoB Poccun.
4. IcTeTHYECKOr0 BOCIIUTAHUS :

— DICTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUYAs ICTCTHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYya, OOIIECTBEHHBIX OTHOIIICHHUIA;

— NOHMMAaHUE AYMOLMOHAJILHOTO BO3/ICHCTBHUS )KUBOM MIPUPOBI U €€ LIECHHOCTH;

— TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHHUE MPOSBIIATH
KauecTBa TBOPUYECKOM JTMYHOCTH.

5. ®u3nyecKkoro BOCHMTAHMS:

— TIOHMMaHHUE ¥ Peajii3aliys 3I0pOBOro U 0€30MacHOro o0pasa >KM3HHU (3I0pOBOE MUTAHUE,
COONIOICHHE THUTHEHUYECKUX MPaBWI U HOPM, COATaHCHPOBAHHBIM PEXKHUM 3aHITHH U OTIbIXA,
peryisipHas pu3ndecKasi aKTHBHOCTB ), OEpeKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (DH3UYECKOMY M IICKHXHUYECKOMY 3/I0POBBIO;

— TMOHUMAaHUE IICHHOCTH TNPaBUJ WHAMBUAYAIbHOTO U KOJUIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJICH;

— OCO3HAHHWE TMOCJEICTBUM M HENPHUATHE BPEAHBIX MPUBBIYCK (YHMOTPEOJICHUS aJIKOTOJIS,
HApPKOTHUKOB, KYPEHHUS).

6. Tpy10BOro BOCIIUTAHHA:

— TOTOBHOCTH K TPY/y, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYIOIIO0HE;

— TOTOBHOCTHP K AaKTHBHOM [OCATCIBHOCTH TEXHOJOIMYECKOM H  COIHAIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSITEILHO BBIMOJHSTH
TaKyIo JAESITeIbHOCTb;

— WHTEpEC K pa3nuHbIM chepaM npodhecCHOHATHHON AESITEIbHOCTH, YMEHHUE COBEpIIaTh
OCO3HaAHHBIN BRIOOP OyayIieit mpodeccuu 1 peaanu30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

— TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTHKEHUU BCEi
JKH3HH.

7. 9K0JI0ru4ecKoro BOCIUTAHUS:

— YKOJIOTHYECKH 11e71ecO000pa3HOe OTHOIICHHUE K MPUPOJIe KaK HCTOYHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYILECTBOBAHMUS;

— TIOBBIIIEHHE YPOBHS JKOJOTHMUYECKON KYJNbTYphl: TPUOOpPETEHHE OMbITAa IIAHUPOBAHUS
MOCTYTIKOB ¥ OIICHKU WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

— OCO3HaHME II100aJTFHOTO XapaKTepa IKOJIOTHISCKUX TPOOIIEM U MMyTel WX PelIeHUs;

— CIOCOOHOCTH MCTIOB30BaTh MPUOOpETaeMble PU U3YYSHUH OUOJIOTHY 3HAHUS M YMEHUS
MpU pelIeHuu MpoOJIeM, CBS3aHHBIX C paIlMOHATIBHBIM MPUPOJIONOIH30BAHHEM (COOIIIO/ICHNE
MIPaBUJI IOBEJICHUS B TIPUPOJIC, HATIPABJICHHBIX Ha COXPAHEHUE PABHOBECUS B IKOCHUCTEMAX, OXpaHy
BHJIOB, DKOCHCTEM, Orocdephl);

— aKTHUBHOE HENpPUSTHE JACUCTBUH, MPUHOCSIIIMX BpEJ OKPYKAIOIIEH MpUpPOAHOWU Ccpene,



yYMEHHUE TPOTHO3UPOBATh HEOIArONPHUSATHBIC KOJOTHMYECKUE ITOCIEACTBUS IpeIPUHUMACMbIX
JEUCTBUN U NIPEAOTBPALLATh UX;

— HAJIMYME Pa3BUTOrO 3KOJIOIMYECKOrO MBIIIIECHUS, 3KOJOTHYECKOW KYJIBTYpBI, OIIbITa
JEATEIIBHOCTH ~ DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHsA pYyKOBOIACTBOBATbCSI HUMH B
[I03HABATECJIIbHOW, KOMMYHMKATUBHOW M COLMAIBHOW IIPAKTHKE, TOTOBHOCTM K Y4YacCTHIO B
IIPAKTHYECKON EATEIbHOCTH dKOJIOTMYECKON HAIIPaBIEHHOCTH.

8. lleHHOCTH HAYYHOTI'0 IO3HAHMSA:

— c(hOpMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAyKd M OOIIECTBEHHOM IPAaKTUKM, OCHOBAaHHOIO Ha JMAJOre KYJbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

— COBEPILIECHCTBOBAHUE SI3bIKOBOM M YUTATEIILCKOU KYJIBTYPhI KaK CPEICTBA B3aUMOJACUCTBUSA
MEX]1y JIFOIbMU U IIO3HAHMS MUPAa;

— IOHUMaHMEe crneuu(puKu OHMOJIOTMM KAaK HayKH, OCO3HaHHME e€ poiu B (OPMHPOBAHUU
palMOHaIbHOIO HAYYHOI'O MBILIUIEHHS, CO3/IaHUHM LEJIOCTHOIO NPEJICTaBICHUS 00 OKpY’KaroleM
MUpE KaK O €IMHCTBE IPUPO/IbI, YEJIOBEKA U OOLIECTBA, B 10 3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEHN
U pelIeHUH NPo0JieM COXpaHEHUs IPUPOJIHOTO PAaBHOBECHS;

— yOeXAEHHOCTh B 3HAUUMOCTH OMOJIOTMH JUIsl COBPEMEHHOW LMBMIIM3ALMU: 00eCIeueHus
HOBOI'O YpPOBHSI DPa3BUTHSI MEIULMHBI, CO3/1aHUS NEPCIEKTUBHBIX OMOTEXHOJOIHH, CIHOCOOHBIX
pelars pecypcHble MpoOJaeMbl pa3BUTHs UYEJIOBEUECTBA; MOMCKA IMyTEW BBIXOJA W3 INI00ATbHBIX
9KOJIOTUYECKUX Ipo0JieM M obecredeHus rnepexoja K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATIBLHOMY
UCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB YKU3HU;

— 3aMHTEPECOBAHHOCTH B MOJYyUYEHUU OMOJIOTMUYECKUX 3HAHUHM B LENSIX MOBBIIICHUS 00Ien
KyJbTYpbl, €CTECTBEHHOHAyYHOW TIpPaMOTHOCTHM KaK COCTaBHOM YacTH (YHKIIMOHAIbHOU
IpPaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoi npu U3y4eHnu OnoIoruu;

— IIOHUMAaHHE CYIIHOCTH METOJOB II03HAHUSA, HCIOIB3YyEMBIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTh HUCIOJIb30BaTh IOJydyaeMble 3HAHUS JUId aHajdu3a W OOBSCHEHUs sBIECHUI
OKpY’KaloIllero Mupa W NPOUCXOASIIMX B HEM HM3MEHEHUI; yMeHue Jenarb 0O0OOCHOBAHHbIE
3aKJIIOYEHHS Ha OCHOBE Hay4HBIX (PAKTOB M UMEIOIMXCS IaHHBIX C 11EJIbI0 MOTYUYeHUs JOCTOBEPHBIX
BBIBOJIOB;

— CNOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OHOJOTMYECKUE 3HAHUS ISl pELeHUs
po0JIeM B peasibHbIX )KU3HEHHBIX CUTYAIUsIX;

— OCO3HaHUE LICHHOCTH HAyYHOHN NEATEIBHOCTH, TOTOBHOCTb OCYLIECTBIISATH IPOEKTHYIO U
HCCIIEA0BATENBCKYI0 ACATENBHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

— TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPa30BaHHUIO, K
aKTUBHOMY TIOJIy4YEHHIO HOBBIX 3HAHMM 1O OWMOJOTMM B COOTBETCTBHM C >KU3HEHHBIMH

NOTPeOHOCTAMHU.



B mpomecce mocTukeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS OOYYAIOIIMMHUCS IPOTPAMMEI
cpenHero oOmiero obpa3zoBaHusi y 00YYaIOIMIUXCSI COBEPIICHCTBYETCS IMOYUOHANLHBIU UHMELIEeKN,
npeAnoararonui chOpMHUPOBAHHOCTb:

—  camocosHauusi, BKIIOYAIOIIETO CIIOCOOHOCTh IMOHHMMATh CBOE HAMOIIMOHAIBHOE

COCTOSTHUE, BUJCTHh HANpaBICHUS pPAa3BUTUS COOCTBEHHOH 3MOIMOHAIBLHOM
cdepsl, ObITH YBEpEHHBIM B cele;

— camopezyn1uposanus, BKITFOYAIOIIEro CAMOKOHTPOIb, YMEHHE IPUHUMATH OTBETCTBEHHOCTh
3a CBOE IOBEJEHUE, CIIOCOOHOCTh aIallTUPOBATHCSA K SMOIMOHAIBHBIM U3MEHECHHSIM W MPOSBISATH
THOKOCTh, OBITh OTKPBITHIM HOBOMY;

— @HympenHell Momusayuu, BKIIOYAIONICH CTPEMIICHHE K JTOCTIDKEHUIO IENH U YCIEeXy,
ONITUMHU3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH, HCXO/IS U3 CBOMX BO3MOKHOCTEH;

— smnamuu, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE APYTHX,
YUUTHIBATh €r0 TPU OCYIIECTBICHHMH KOMMYHHKAI[MH, CIHOCOOHOCTh K COYYBCTBUIO U
COTIePESIKUBAHHMIO;

— COYUANIbHLIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHUS C APYTUMU
JIFOJIbMH, 3a00THUTHCS, IPOSIBIATH HHTEPEC U pa3peniaTh KOH(IUKTHI.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YIeOHOTO mpeameTa «buoorusy» sxuouaiom:

3HaYUMBIC JJIsT  (DOPMHUPOBAHUS MHPOBO33PCHHUS OOYYAIONMUXCS —MEKIUCIUTUIMHAPHBIC
(MeXIpeMeTHbIE) 00IeHAYyYHbIE MOHATHUS, OTPAXKAIOIINE 1IETIOCTHOCTh HAYYHON KapTHUHBI MHpa U
crenu(uKy METOAOB IO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, JHEPrus,
SIBIICHUE, MPOIIECC, CUCTEMa, HAyYHBIA (DAKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
HCCIIeIOBaHNE, HAOIIOICHUE, H3MEPEHUE, SKCTICPUMEHT | JIp.).;

yHHUBEpcaibHble ydeOHbIe AecTBUs (TIO3HABATENbHBIE, KOMMYHUKATUBHBIE, PETYISTUBHEIC),
obecneunBarmue (GpopmupoBanue (HYHKIMOHAILHOM TPAMOTHOCTH M COLIMAIBHOW KOMIIETEHIIUU
o0ydJaronmxcs;

CIIOCOOHOCTH o0yJaronuxcs HCIIOJIb30BATh OCBOCHHBIC MEXTUCIIATITMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIIbHbIE Y4eOHbIe IEHCTBUS B TO3HABATEIHHON U COIIMANLHOM
MPaKTHKE.

MeTanpeaMeTHbIe Pe3yIbTaThl OCBOCHHSI IPOTPaMMBI CPETHETO OOIIETr0 00pa30BaHMSI JTOKHBI
OTpaXkaTh:

OBnajenue YHHUBeEpPCAJbHBIMU Y4eOHbIMH TO3HABATEJbHBIMU
AeCTBUAMMU:

1) 6a3oBble JIOrHYeCKHE eiiCTBUS:

— CaMOCTOSATEIHHO (OPMYJIMPOBATh M aAKTYaJTU3HPOBATh MPOOJEMY, paccMaTpuBaTh &

BCCCTOPOHHE;



— WCIONB30BaTh MPU OCBOSCHUU 3HAHWUN TPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIW3a,
CUHTE3a, CpaBHEHUS, Ki1accuukarmu, 00001IeHus ), pACKPHIBATH CMBICT OHMOTOTHYECKUX TTOHATUN
(BBLOENATH WX XapaKTepHble MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU MOHATUIMH);

— ONpeneNaTh LeIH JesTeNIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUM HX JOCTHXKECHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTHU C MOCTABICHHBIMU 1IEIISIMHU;

— HCIIOJIb30BaTh OHMOJOTMYECKHE MOHATHS Uil OObACHEHHS (DaKTOB W SIBICHUH KHUBON
TIPUPOJIBI;

— CTPOUTH JIOTUYECKHE pacCyX/IeHUs (MHIyKTUBHbBIC, IEAYKTUBHbIE, [10 aHAJIOTHH ), BBIABIISATH
3aKOHOMEPHOCTH M TMPOTHBOPEYHUS B PACCMATPUBAEMBIX SBJICHHX, (OPMYJIUPOBATH BBIBOABI U
3aKIIIOYCHUS;

— MPUMEHSATh CXEMHOMOJICIbHBIC CPEJICTBA JUISl TPEJCTABIICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUH B HM3y4aeMbIX OMOJIOTHMYECKHX OOBEKTaX, a TakKe MPOTHUBOPEUMil pa3zHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

— pa3pabaThIBaTh IJIaH PEIICHHUS TPOOIEMBI ¢ YYETOM aHAIN3a UMEIOIIUXCS MAaTePHATIbHBIX U
HEMaTepHaJIbHBIX PECYpPCOB;

— BHOCUTh KOPPEKTHUBHI B JACSITENBHOCTb, OIICHMBATh COOTBETCTBHE PE3yJIbTATOB IICIISM,
OLICHUBATh PUCKU MOCIEICTBUIN AEITEIbHOCTH;

— KOOPAWHHWPOBATh W BBIOJNHATE pPadOTy B YCIOBHSX pPEaJbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

— pa3BUBATh KPEATUBHOE MBIIIJICHHUE [P PEIICHUH KU3HEHHBIX IPOOIIeM;

2) 6a30BbIe HCCJIEN0BATEIbCKHE HeHCTBHS:

— BIJIQJIETh HABBIKAMH y4eOHO-MCCIIEOBATEILCKON M MPOEKTHON JesITeTbHOCTH, HaBBIKAMH
paspenieHusi mpobieM; 00JagaTh CIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSATEILHOMY TOHMCKY
METOJIOB PEeIIeHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IUYHBIX METO/I0B TIO3HAHMS,

— WCIIONIb30BaTh pPAa3jM4YHbIE BUJBI JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
WHTEpPIIpETANH, MPeoOpa30BaHUIO0 W TPUMEHEHHIO B YUYEOHBIX CHTYallUsX, B TOM YHCIE IPHU
CO3/IaHUH YYEOHBIX M COIMAITLHBIX TIPOCKTOB;

— (opmupoBaTh HAyYHBIA TUI MBILIUICHUS, BIa/IeTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH
MOHATHSIMH U METOJIaMU;

— CTaBUTh W (POpMyNIHpOBaThH COOCTBEHHBIC 3a/ladyd B 0Opa30BaTEIbHON NEATEIHHOCTH U
KU3HEHHBIX CUTYaIUsX;

— BBIABIIATH NPUYNHHO-CIEACTBEHHBIE CBS3M W aKTyalIM3UpOBaTh 3aJady, BBIIBHTaTh
TUMOTE3y e€ pelleHus, HaXOAUTh apryMEHTHI JJIs JOKa3aTelIbCTBA CBOUX YTBEPIKICHUH, 3aaBaTh
napaMeTpsl U KPUTEPUH PEIICHHS,

— aHAJIM3UPOBATH MOJYUYECHHBIC B XOJIC PEIICHHS 3a/1a9U PE3yJIbTaThl, KPDUTHICCKU OIICHUBATH

HUX JOCTOBCPHOCTD, MPOTHO3UPOBATH USMCHCHUC B HOBLIX YCJIIOBHAX,



— JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

— OCYILECTBJIATH IIeJICHANpPABICHHBIH MOUCK MEPEHOCa CPEACTB U CIOCOOOB NEHCTBUS B
PO eCCHOHATILHYIO CPELY;

— yMeTh TIEPEHOCUTh 3HAHHWA B I[IO3HABATEIBHYID U TPAKTHYECKYH 00JacTh
KHU3HENEATSITbHOCTH;

— YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTEH;

— BBIIBUTATh HOBBIC WJCH, NpeiaraTh OPUTHHAIBHBIC TOIXOIBl U PEIICHUS, CTABUTh
pOOJIEMBI M 33]1a4H, TOIYCKAIOIINE AlIbTePHATHBHBIC PEIICHHS,

3) neiictBusi Mo padore ¢ uHpopmanmeii:

— OPHECHTHUPOBATHCS B PA3NIMYHBIX MCTOYHUKAX MHPOpPMAIUH (TEKCTe y4eOHOTO Tocoows,
HAYYHO-TIONYJISIPHOW JIMTEpaType, OMOJOTHYECKUX CIOBapsX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B VIHTepHeTe), aHaIM3UpPOBaTh HMHGOPMAIMIO pA3IMYHBIX BHIOB H (popm
MPEJCTABICHHS, KPUTUYCCKH OLICHUBATh €€ JIOCTOBEPHOCTh U HEITPOTHBOPECYHBOCTH;

— (GopMyIHpOBATh 3aMpPOChl M NPUMEHATh Pa3INYHBIE METOMABI NPH TOHCKE U 0TOOpe
ouosornyeckoil napopMau, HeOOXOIUMOH JIJIs BEITIOTHEHUS Y4eOHBIX 3a/1a4;

— npuoOperaTh OMBIT MCIOJIb30BAHUS HH(DOPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

— CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (DOpMYy MpPEACTaBICHHUS OHOJIOTHYECKON
nHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIBI, PUCYHKH U Ap.).;

— HWCIOJIb30BaTh HAyUYHBIA SI3BIK B KayeCTBE CPEJCTBA MPH PadOTe C OHOIOTHYECKOMN
uHpOpMaIMEH: TPUMEHATh XUMUYECKHE, (U3UUECKUE M MATEeMaTHYEeCKHE 3HAKU M CHUMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKIATYypy, HCIIOJb30BaTh U MPeoOpa3oBBIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

— BIIaJieTh HaBBIKAMHM pACMO3HABaHUS W 3alUThl HH(OpManuu, WHGHOPMAIMOHHON
0€30MaCHOCTH JTIMYHOCTH.

OBiajeHne YHMBEPCAJILHBIMH KOMMYHHUKATUBHBIMH  JI€HCTBUSIMU:
1) o0menue:

— OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX c(hepax KU3HH; aKTUBHO Y4acCTBOBATH B AUAJIOTE UITH
JUCKYCCHUHU TIO CYIIECTBY 00CyX/1aeMoii TeMbl (YMEHHE 33/1aBaTh BOMPOCHI, BEICKA3bIBATh CYXKICHHS
OTHOCHUTEIIHO BBHITIOJHEHUS TIpelaraeMoi 3a Ja4yd, yYUTHIBaTh HHTEPECHl W COTJIACOBAHHOCTH
MO3UIUH IPYTUX YIACTHUKOB JHAJIOTA WIIA JUCKYCCHN);

— pacrno3HaBaTh HeBepOaIbHbIE CPE/ICTBA OOIIEHNUS, TOHUMATh 3HAUCHHE COIIMAIbHBIX 3HAKOB,
MPEANOCHIOK BO3SHUKHOBEHHSI KOH(DIUKTHBIX CUTYallUd; yMETh CMAT4YaTh KOH(DIUKTHI U BECTH
MIEPErOBOPHI;

— BIIQJIETh PA3IMYHBIMH CIIOCOOAMH OOIIEHHS] M B3aWMOJCHCTBUS; IMOHMMATh HAMEPEHHS

APYyrux Hmﬂeﬁ, NOpOABJIATE YBAXUTCIIBHOC OTHOLICHUC K CO6CC€,Z[HI/IKy n B KOppCKTHOfI (bopMe



(bopMyIHpOBaTH CBOU BO3PAKEHUS;
— pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUYKY 3PEHHUSI C UCIIOIB30BAHUEM SI3BIKOBBIX CPENICTB;
2) coBMeCcTHAasl 1eATeJIbHOCTh:

— MOHMMATh U HCIOJb30BATH MPEUMYILECTBA KOMAaHAHON U MHAMBUAYAIBbHOM pabOThl MpH
pemeHrnn OMOJIOTHYECKOW MpOoOJeMbl, 0OOCHOBBIBATh HEOOXOIMMOCTHh NPUMEHEHHUS TPYIIOBBIX
(hopM B3aMMOJICHCTBYSI PU PEIICHUH YICOHOW 3a/1a4H;

— BBIOMpPATh TEMAaTHKy W METO/bl COBMECTHBIX JEHCTBHI C YYETOM OOLIMX MHTEPECOB, U
BO3MOXXHOCTEH KaXKJI0T0 4JIeHa KOJUIEKTHBA;

— TINPHUHHAMATh LEJIb COBMECTHOM JEATENBHOCTH, OPraHMU30BBIBATL WU KOOPAMHUPOBATH
JEUCTBHUS 10 €€ TOCTUKEHUIO: COCTABIATh IIJIaH JEUCTBUM, pacCHpeneaATh POJIM ¢ y4ETOM MHEHUU
Y4aCTHUKOB, O0CYXKIATh Pe3yJIbTaThl COBMECTHON PaOOTHI;

— OLIEHMBAaTh KauyeCTBO CBOET0O BKJIaJa M BKJIAJa KaXJOr0 yd4acTHMKA KOMaHJbl B OOLIMI
pe3yabTaT o pa3paboTaHHBIM KPUTEPHSIM;

— IIpe/yularaTb HOBBIE IPOEKTHI, OLEHUBATH HJEU C IO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

— OCYLIECTBJIATH ITO3UTUBHOE CTPATErMYECKOE IIOBEIECHUE B Ppa3JIMYHBIX CHUTyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaykeHHE, ObITh HHUIIMATHBHBIM.

OBiajeHne YHMBePCAJIBbHBIMHU PeryJsiTABHBIMU JieiicTBUAMM: 1) camoopranu3anms:

— UCHOJb30BaTh OWOJIOTMYECKUE 3HAHMS Ul BBISIBICHHS NPOOJEM M UX PELICHUS B
KU3HEHHBIX M YUeOHbIX CUTYyallUsX;

— BBIOMpATh HA OCHOBE OMOJIOIMYECKMX 3HAHUM LIE€JE€BbIE U CMBICIOBBIC YCTAHOBKU B CBOUX
JNEUCTBHSAX M IOCTYNKAax II0 OTHOWICHHIO K JKUBOW NPHUPOJAE, CBOEMY 3/I0POBBI0 M 30POBBIO
OKPY’KaIOIIHX;

— CaMOCTOSITEIBHO OCYILECTBIIATH II03HABATEIIbHYIO JIESTEIIBHOCTD, BBISBIIATH
poOIeMbl, CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIE 3a7]auil B 00pa30BaTeIbHOMN AEATEIbHOCTU U
KU3HEHHBIX CUTYalUsX;

— CaMOCTOSITEIbHO COCTABIATH IIaH PELIEeHUS MPOOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOUYTEHUH;

— JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

— paciIupsATh paMKH y4eOHOTro NMpeAMeTa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

— JIelaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;
— OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

— CIOcOOCTBOBATh (POPMUPOBAHHIO U MPOSBICHUIO MIUPOKOI SPYAUIIUH B Pa3HBIX 00J1aCTAX
3HAHUMN, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb;

2) CaMOKOHTPOJIb:

— HaBaTb OLCHKY HOBLIM CHTyalllsIM, BHOCHTL KOPPCKTUBLI B ACATCIBHOCTb, OLICHHUBATH



COOTBETCTBHUE PE3YJIbTATOB LIEIISAM;
— BJIaJICTh HAaBBIKAMU TIO3HABATENILHON pe(IeKCHH KaK OCO3HAHMSI COBEPILAEMBIX AeHCTBUI
U MBICIIUTENIBHBIX MPOLIECCOB, UX PE3yJIbTATOB M OCHOBAHMI; HCHOIB30BaTh NPUEMBI pediieKcun
U1l OLIEHKU CUTYyalllH, BBIOOpA BEPHOI'O PELLICHMS;
— YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELIEHUS [10 UX CHU)KEHUIO;
— [IPUHUMAaTh MOTUBBI U aPTYMEHTHI IPYTUX [IPH aHAJIN3€ PE3YIbTaTOB JESATEIbHOCTH;
3) npuHsATHE ce0s M APYIUX:
— IpUHUMATh ce0sl, MOHUMasi CBOM HENOCTATKU M JOCTOMHCTBA; — IPUHUMAaTb MOTHUBBI U
apryMEHTbI IPyTUX MIPH aHAJIN3€ PE3yJIbTAaTOB JEATEIbHOCTH;
— MIPU3HABATh CBOE MPaBO U MIPaBO JPYIUX Ha OMIMOKH;
— pa3BHUBATh COCOOHOCTH MOHMUMATh MHP C IMO3UIMH APYTOTO YETIOBEKA.
NNPEJMETHBIE PE3YJIbTATbBI
[IpenmetHble pe3ynbTaThl ocBoeHMs nporpammbel COO mo Ouosoruu Ha 0a30BOM ypOBHE
BKIIFOYAIOT CHenududecKkue s yuyeOHoro mpeamera «buonorus» HaydHbIE 3HAHHUS, YMEHUS H
CHOCOOBI JIEWCTBUH 1O OCBOSHHUIO, WHTEPHPETAlMd H TPEoOpa3OBAaHUIO 3HAHUM, BHIBI
JESATEIIbHOCTU 0 MOJIYYEHHIO HOBOTO 3HAHMSI M NMPUMEHEHUIO 3HAHUH B Pa3JIMYHBIX Yy4EOHBIX
CUTYalLlUsAX, a TAK)KE B peallbHbIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ouonorueil. B nporpamme
IIpeMETHBIE PE3YyJIbTAThl PEJCTABIECHBI 110 rOJjaM 00yUYEHHUs
10 KJIACC

[TpenmeTtHbIe pe3ynbTaThl OCBOEHUS yueOHOTro mpeamera «bronorus» 10MKHbI OTpaXarh:

1) chopMHUpPOBaHHOCTh 3HAHUH O MECT€ M POJIM OUOJIOTMM B CUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HAyK, B (DOPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHOHAy4YHON KapTHHBI MHUpa U
Hay4YHOTO MHUPOBO33PEHUS; O BKJIaJI€ POCCUHCKUX U 3apyOekKHBIX yUEHBIX OMOJIOTOB B pa3BUTHE
O6uosiorny; GyHKIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKa JUIsl pellieHHs] )KU3HEHHbIX 3a/ay;

2) yMeHue pacKpblBaTh COJEp:KaHUE OMOJIOTMYECKUX TEPMHHOB U MOHATHI: )KHU3Hb, KIIETKa,
OpraHusM; MeTaboau3M (0OMEeH BEIECTB U MpPEBpalleHUe SHEPTUN), TOMEOCTa3 (CaMOperyJsus),
yYpOBHEBas  OpraHu3alMs  KUBBIX  CHCTEM,  CaMOBOCIPOM3BEACHHE  (PEHpPOAYKLIHMS),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHUE;

3) ymeHue wu3naratb OMOJIOTMUYECKHE TEOpPHM (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHas,
LEHTpaJbHas J0rMa MOJIeKYyJsipHOW Ouonoruu), 3akoHbl (I. Mengens, T. Moprana, H. N.
BasuiioBa) u ydyenust (0 IEHTpax MHOTrooOpasus U MPOUCXOXKICHHS KyJIbTypHbIX pacteHuil H.

. BaBuioBa), onpenenars rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

4) ymeHue BialeTh METOJAaMHM HAYyYHOI'O MO3HAHUS B OMOJOTMU: HAONIOJEHHE U OINHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH; OpraHu3alus M TMPOBEACHHE OHOJIOrMYECKOro
SKCIIEPUMEHTA, BBIJBMKEHHE TUIIOTE3bl; BBISBICHHE 3aBUCUMOCTH MEXKIY HCCIIEIyEMbIMU

BCIIMYMNHaMU, 00BsICHEHHE MOJIYUCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ



1 3aKOHOB; YMEHHUE JI€JIaTh BBIBOJIbI HA OCHOBAHUH MOJIYUYEHHBIX PE3YJIbTATOB;

5) yMeHHE BBIIENATH CYIIECTBEHHBIE NPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U JYKapHOT;
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
MpEeBpalICHUs] PHEPrUM B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO0 M DHEPreTUYecKoro oOMeHa,
XEMOCUHTE3a, MUTO03a, MEi03a, OIIOJOTBOPEHMS, PAa3MHOXKEHMS, WHIWBUIYAJIBHOIO Pa3BUTHS
opranusma (OHTOTEHE3);

6) yMEeHHE NPUMEHATH IMOJyUYCHHBIC 3HAHUS IS OOBSICHEHHUS OMOJIOTMYECKHX IMPOLECCOB M
SIBJIGHUH, JIJIS1 IPUHSATHUS MPAKTUYECKUX PEIICHUH B MOBCEAHEBHON XKM3HU C IENbI0 00ecTeueHus
0€30MacCHOCTH CBOETO 37I0POBbsI U 3/I0POBbs OKPYKAIOIIUX JIt0JIeH, COOIII0/IEHUSI HOPM IPaMOTHOTO
MOBEJCHUSI B OKpY’KAIOLIEW NPUPOAHON cpene; MOHMMaHWE HEOOXOIMMOCTH HCIIONb30BAaHUS
JIOCTIDKEHUH ~ COBpeMEHHOW  Ouonmoruu ¥ OMOTEXHOJOTMHA  JUIsI  PalMOHAIBHOTO
MPUPOIONOIB30BAHUS;

7) yMeHHe peliaTh »JIIEMEHTapHble TEHETHYECKHe 3aJadyd Ha MOHO U JUTHOpHUIIHOE
CKpEIlMBAaHNE, CUEIUIEHHOE HAClIe0BAHNE; COCTABIIATH CXEMbl MOHOTUOPUTHOTO CKPEILIUBAHUS JISI
Ipe/icKa3aHus HacleA0BaHUs IPU3HAKOB Y OpraHU3MOB;

8) yMeHHe BBINIOJHATH J1TAOOpATOpHBIE W MpaKTUYecKue padoThl, COOMIOAATh MpaBUia MPU
paboTte ¢ yueOHBIM U JTa00paTOPHBIM 000PYI0BAHHEM;

9) ymeHue KpPUTHUYECKH OIICHMBAaTh M WHTEPIPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKJIIOYAIOLIYIO0 IICEBOHAYYHbIE 3HAHUS U3 PA3INYHBIX UCTOUHUKOB (CMU, HayuHo-
MOMYJISIPHBIE MaTepuanbl); STUYECKHE AacleKThl COBPEMEHHBIX HCCIIEOBaHUI B OHOJIOTHUH,
MeAUIHE, OMOTEXHOIOTHH;

10) ymeHue co3gaBaTb COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOILIEHUs, 000O0IIas
OMOJIOrMYECKYI0 HHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB, IPaMOTHO UCII0JIb30BATh TOHATUNWHBIN
anmapar OMOJIOTHH.

11 KJIACC

[TpenMeTHBIE pe3ybTaThl OCBOEHUS yueOHOro mpenMera « buoaorus» qomKHbI OTpaXKaTh:

1) chopMUpOBaHHOCTH 3HAHMK O MECT€ M POJIM OUOJOTUU B CHCTEME HAYYHOTO 3HAHUSA
€CTECTBEHHbIX HAyK, B (DOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MHpa H
HAyYHOI'O MHUPOBO33PEHUS; O BKJAJle POCCHUMCKHUX M 3apyOe HBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
01oI0rNH; QYHKIIMOHAIBHON TPAMOTHOCTH YeJIOBEKa JJIs PEeILeHUs )KU3HEHHbIX 3a/1a4;

2) yMeHue pacKpbIBaTh CoepkKaHHe OMOIOTMUYEeCKUX TEPMUHOB M NMOHATUN: BU, MOMYJIALHUS,
reHO(OH]T, SBOJIIOLIUS, ABHKYIIHE CUIIBI ((PAKTOPBI) IBOIIOLUH, TPHUCIIOCOOIEHHOCTh OPraHU3MOB,
BUI000pa30BaHue, SKOJIOrHYECKHE (PaKTOPbI, IKOCUCTEMA, TPOAYLIEHTbI, KOHCYMEHTHI, PETyLIEHTHI,
LTI TTUTAHUSI, SKOJIOTUYECKas MUpaMuia, OnoreorieHo3, onocdepa;

3) yMeHue wu3naraThb Ouojornyeckue Teopuu (dBomonoHHas Teopuss Y. JlapBuHa,

CHUHTCTHUYCCKAA TCOPUS 3BOJ'IIOI_II/II/I), 3aKOHBI U 3aKOHOMCPHOCTH (SapOI[BII_HeBOFO CXO0JCTBa K. Bapa,



yepeqoBaHUs IJIABHBIX HAIIPABJICHUU U IIyTEH sBosronnu A H. . CeBeproBa, yueHus
o 6uocepe B. 1. BepHaackoro), onpeaensTh TPaHUIBI UX IPUMEHIUMOCTH K )KHBBIM CUCTEMaM;

4) ymeHue BiaJeTh METOJAaMM HAy4YHOI'O IO3HAHMs B OMOJIOTMH: HAOJIOJEHHUE M ONHCAHHE
KHUBBIX CHUCTEM, IIPOLECCOB W SABJICHMH; OpraHu3alys M IPOBEACHHE OHOJOrHYECKOro
9KCIIEPUMEHTA, BBIJBMKEHHE TUIIOTE3bl; BBISBICHHUE 3aBUCUMOCTH MEXKIY HCCIIEIYEMbIMU
BEJIMYMHAMU, O0BSICHEHHUE MTOTYYEHHBIX PE3yJIbTaTOB, UCIIOIb30BAHHBIX HAYYHBIX TOHATHH, TEOPUI
1 3aKOHOB; YMEHUE JI€JIaTh BBIBO/Ibl HA OCHOBAHUH IOJIYUYEHHBIX PE3YJIbTATOB;

5) yMeHue BbIIENATh CYLIECTBEHHbIEC MPU3HAKU CTPOEHUS OMOJIOTMYECKUX OOBEKTOB: BUJIOB,
HOMYJIALUHI, TPOJYLIEHTOB, KOHCYMEHTBI, PEIyLIEHTbl, OMOTreoLeHO30B U 3KOCUCTEM; OCOOEHHOCTH
IIPOLIECCOB:  HACJIEACTBEHHONM M3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BUA000pa3oBaHus,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, JCHCTBHS HKOJOTHYECKUX (PaKTOPOB Ha OPraHMU3MBI, IepeHoca
BEIIECTB U IMOTOKA HEPrUU B 3KOCUCTEMAX, AHTPOIOI€HHBIX M3MEHEHHH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyrOBOpPOTA BEIIECTB U OMOT€OXUMHUECKUX IIUKIOB B buocdepe;

6) yMEHHE NPUMEHATH IOJyYeHHBIC 3HAHUS IS OOBSICHEHUS! OMOJOTMYECKHX IPOILECCOB H
SIBIICHHM, JIJISl IPUHATHUS MPAKTHYECKUX PEHICHUH B MOBCEIHEBHOM KU3HU C IETbI0 00eCreueHus
0€30I1aCHOCTH CBOETO 37I0POBbS U 3/10POBbs OKPYKAIOLIUX JIt0JIeH, COOII0IEHHs] HOPM IPAMOTHOTO
MOBEJCHUSI B OKpY’KaloLled NpUPOAHOH cpele; MOHMMAaHHWE HEOOXOIUMOCTH HCIOJIb30BAHUSA
JOCTUKEHUI COBPEMEHHOM OMOJIOrUHU JUIsl PallMOHAIBHOIO IPUPOI0IOIb30BAHUS;

7) yMmMeHME peliaTh 3JEMEHTapHble OMOJIOTMYECKUE 3aJauyd, COCTaBIIATH CXEMbl IEpeHoca
BEIIECTB M SHEPIUU B SKOCUCTEMaxX (LIeTH MUTaHU);

8) yMeHHe BBIIOJHATH JJAOOpAaTOpHBbIE M IpaKTUYecKHe padoThl, cOOIIOAATh MpaBUia IpU
pabote ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHEM;

9) ymeHue KpUTHUYECKH OIICHMBATb W HMHTEPHPETUPOBATH HHPOpPMAINIO OMOJIOTHYECKOTO
COJIep KaHus, BKIIOYAIOIIYIO IICEBJJOHAYYHbIE 3HAHUS U3 pa3iIn4HbIX ucTouyHUKOB (CMU, HayuHO-
NOMYJIApHBIE ~ MaTepualibl);  pacCMaTpuBaTh  TIJOOAJbHBIE  3KOJOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (P OPMHUPOBATH IO OTHOLIEHUIO K HUIM COOCTBEHHYIO MO3UIIHIO;

10) ymeHue co3gaBaTb COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOILIEHUs, 000O0mIas
OMO0JIOTNYECKYI0 MH(OPMAIIMIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO UCIIOJIb30BaTh MOHATUHHBIN

arrapar OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoaunuecTBO Yacon
pasi porp cero | Hble ueckne o0pa3oBaTeJibHbIE PeCYpPChI
padoThI padoThI
bu6nuoreka [IOK
1. b 2
HOJIOTHA fkaK Hayka 0 0.5 https://m.edsoo.ru/7f41¢c292



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

2 JKuBbIC CUCTEMEI U HX 1 0 Bbubnuoreka LIOK
' OpraHu3aIus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKHUM COCTaB U 8 0 1 bu6mmoreka [IOK
' CTPOCHHE KJICTKU https://m.edsoo.ru/7f41¢c292
4 KuznenesTeabHOCTD 6 0 bubmuoreka [JOK
' KJICTKH https://m.edsoo.ru/7f41c292
PasmHoxenue u bu6nmoreka [IOK
5. WHJIUBHULy aJIbHOEC 5 0 1 https://m.edsoo.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTE U bu6mmoreka [JOK
6. U3MCHYMBOCTD 8 0 1,5 https://m.edsoo.ru/7f41c292
OpraHU3MOB
Cenekiiusi OpraHu3MOB. bubnmoreka [JOK
7. OCHOBBI 3 0 https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHH
PesepBHble ypoku 1 0
OBUIEE KOJIMYECTBO 34 0 4
YACOB I10 [TIPOI'PAMME

TEMATUYECKOE IINTAHUPOBAHUE

11 KJIACC
KoaundecTBo 9acoB
Ne HaunmMmeHnoBaHnue KoHTpoan IpakTu JyeKkTpoHHBIE (LM (POBLIE)
n/m | pa3iesoB NPOrpamMmel Bcero  Hble yeckme oOpa3oBaTesibHbIE pecypchl
padoTsI padoTsI
MorekymspHbiii bubnuoreka [IOK
1.1 4 0 0 https://lesson.academy-
YPOBCHD XKHI3HN content.myschool.edu.ru/06/11
Knerounslit ypoBeHn bubmmorexa [IOK
2.1 22 0 4 https://lesson.academy-
KU3HA content.myschool.edu.ru/06/11
Opranu3MeHHbIH bubimorexa HOK
3.1 6 0 0 https://lesson.academy-
YPOBCHD XKI3HN content.myschool.edu.ru/06/11
peseps 2 0
OBIIEE KOJIMYECTBO 34 0 4

YACOB I1O ITPOT'PAMME
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