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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMMbl MO OHOJOTUH TEOPETUUYECKYIO OCHOBY IS
OTIPEICICHHUS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4EOHOTO TMpeaMeTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnojoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHITUTIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoit deneparnuu, a TakKe IOJOXKEHUS O
cnenuuke OMOIOruK, €€ 3HaAYeHUH B MO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYIIIECTBOBAaHMSI YesoBeYeCKOoro obmiectBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T TpPEACTaBICHHE O IeisiX, 00 oOuei
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
CoNlep)KaHUE, €ro CTPYKTypy, pacupeneiieHHe I0 pasaejaM H  TeMaw,
PEKOMEHIyEMYIO TTOCJICIOBATEILHOCTh M3YUCHUSI YICOHOTO MaTepHaia ¢ yaéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3C€H, JIOTMKA 00pa30BaTEIHLHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nmnporpaMmvme mo OuHONIOTMH TaKXe YUYHTHIBAIOTCS TpPeOOBaHUS K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM Ppe3yJbTaTaM
oOyyeHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
NEeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaini30BaH
MPUHITMI TPEEMCTBEHHOCTH B M3yYe€HHUM OWOJorvu, Onarojgapss yemy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  I[EHHOCTHBIX
OpHEHTAINN JIMYHOCTH, SKOJOTHICCKOTO MBIIUICHUS, TPEACTABICHUH O 3JI0POBOM
oOpasze Ku3HM U OEpeXKHbIM OTHOIICHUEM K OKpY)KalollleW MPUPOIHON cpee.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIMEOMOIOTHYECKHX TCOPHH, a TaKXkKe 3HAHHUH O
CTPOEHHUH JKMBBIX CHCTEM PA3HOTO PaHTa M CYITHOCTH OCHOBHBIX IMPOTCKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHOJIOTHH yAEJICHO BHUMaHHUE HCIIOJIb30BaHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
1eJIECO00Pa3HOr0 TOBEACHUS B OKpPYKAIOUIEH NPUPOJHON Cpele, aHalu3a
BIIUSIHUS XO3SUCTBEHHOW JESITEIBHOCTH YEJIOBEKA HAa COCTOSIHHE MPUPOIHBIX U
WCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKJIIATHON HAMPABICHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus
YCIIOBUM JUIsl pEUIeHUs] OJJHOM U3 aKTyallbHBIX 3a7a4 IIKOJIBHOIO0 OMOJIOTHYECKOTrO
oOpa3oBaHus, KoTopas mpennonaraer (opMuUpoBaHHEe Yy  oOydarouuxcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JAUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'0 MUPA.

buonoruss Ha ypoBHE cpeaHero ooOiero o0pa3oBaHHS 3aHUMAET BaXKHOE
Mecto. OHa obecrieunBaeT (OpMHUpPOBAHUE Yy OOYYAIOMIMXCS MPEICTABICHUN O



HAy4YHOM KapTUHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOIUHU, CO3AET
YCIOBHUSI  JJIS: TIO3HAHWS  3aKOHOB  JKUBOW  MPHUPOIBLI,  (OPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKW3HU, SKOJIOTHYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUSI K dKUBOW MIPUPO/IE
U YEJIOBEKY.

Bbomnbmoe 3HaueHre OMOIOTHST UMEET TAK)Ke JIJISl PEIICHUS] BOCTIMTATECIIBHBIX H
pa3BUBAIOIIMX  3aJa4  CpEJAHEro  oO0IIero  oOpa3oBaHUs,  COLMAIIM3AIIU
oOy4aronuxcs. M3ydenune 6uonoruu odecrnednBaeT yciaoBHs Uist (GOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX W  HMH(POPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HMHTETpAaIlMM OUOJOTHYECKUX 3HAHUHU C
MPEAICTABJICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMHUHU
u reorpaduu. Ha3aHHbIe TOJIOKEHHUS O MpEeAHA3HAYECHUU Y4eOHOro mpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENENeHUs IMOAX0J0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUs, TMPEJICTABICHHOTO B IIporpaMMme IIo
OMoJIOTHH.

Ot60p coxaepkanusi yueOHOro npenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C MO3UIUNA KyJIbTypOCOOOPAa3HOTO MOJX0/Aa, B COOTBETCTBUU C
KOTOPBIM OOy4arouuecs: JOJDKHbI OCBOMTH 3HAHUS W yYMEHUSA, 3HAYUMBIC s
dbopmupoBaHusi O00IIEH KYyJIbTYphl, OMNPEACISIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAroOIIeld MPUPOJHOU cpejie, BOCTpEOOBAaHHBIC B IOBCEIHEBHOM
KU3HM M TIPAKTUYECKON AestenbHOoCcTH. Oco00€ MECTO B ITOM CHUCTEME 3HAHUU
3aHUMAIOT DJIEMEHTHI COJIEPKAHUsI, KOTOPhIE CIY>KaT OCHOBOM JIJIsi (hopMUpOBaHUS
IPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa |
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIUX  T'yMaHH3aIluU
OMOJIOTUYECKOTO 00pa30BaHMUSI.

CTpyKTypupOBaHUE COJEpKaHUA YYEeOHOro MaTepualia B TpOrpamMme Io
OMOJIOTMM OCYIIECTBIIEHO C Y4€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENIbHBIX OCOOEHHOCTSIX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alliu 1
HBOJIIONMH. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOTO npeamera «buomorus»
BBIJICJICHBI CIICIYIONINE COJIepKaTeabHbIe JIMHUU: «buoorus kak Hayka. MeToapbl
Hay4qHOTO Mo3HaHus», «KieTka kak Ouosnoruueckas cucrema», «OpraHu3M Kak
ouosioruyeckasi cucremayn, «CucrtemMa M MHOroo0Opasue OpPraHM4YeCcKOro MHUpPay,
«OBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

[lenr u3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOYyYaONIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H NPUOOPETCHHE YMEHHM
WCIIOJI30BaTh ATH 3HAHWS IS TPAMOTHBIX JEUCTBHI B OTHOIIEHWHU OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikenue 1ienu mu3ydeHus ydeOHoro npeameta «buonorus» Ha 6azoBoM
YpOBHE 00eCreunBaeTCs PeIlIeHUEM CIEAYIOIIMNX 3a/1ay:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIIAX, CIYKAIINX OCHOBOU
JUIst (pOPMUPOBAHUSL TPEACTABICHU O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHUS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX



CUCTEM Pa3HOT0 YPOBHS OpPraHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCIIE0OBaHUSIX B OMOJIOTHU;

dbopMupoBaHre y OOYyYarOIIUXCS TMO3HABATENbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPUYECKUX CMOCOOHOCTEW B Mpoliecce aHaliuW3a JAHHBIX O MyTSX Pa3BUTUSA B
OMOJIOTMH HAyYHBIX B3IJISIOB, MW M TMOAXOAOB K M3YYEHHUIO YKUBBIX CHUCTEM
pa3HOro YpPOBHS OpraHU3aIuy;

CTaHOBJICHHE Yy OOydJarommxcs oOmel KyabTypbl, (YHKIIMOHATHHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OLIEHUBATDH SIBJIICHUS OKPY>KAIOIIETO
MHUpa JKMBOM MPUPOJLI HA OCHOBAaHMM 3HAHWUA W OIbITA, MOJYYEHHBIX MPHU
U3Y4eHUU OHOJIOTUY;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHif;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUS UYEJIOBEKOM JKHBOMU
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHUS K HEU, COOTIOICHUS ITUYECKUX
HOPM IPU IPOBEICHUH OMOJIOTHYECKUX UCCIEI0BaHUM;

OCO3HAaHUE IICHHOCTH OWOJIOTUYECKUX 3HAHHWHM [JIsl TIOBBLIIMICHUS YPOBHS
IKOJIOTUYECKOM KYIBTYPHI, A7 (GOPMUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLIEHKH TTOCJIE/ICTBUI CBOCH EATEIHLHOCTH IO OTHOIIEHUIO K OKPY>KaIOIIeH cpefe,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpasoBanust «buonorusi», mzydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s13aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOISALIUM B
cocTaB IpeaMeTHoOU obnacTu «EcTrecTBeHHO-HAYUHBIE TIPEAMETHDY.

Jlst u3ydenusi OMoJ0ruu Ha 6a30BOM YPOBHE CPEIHET0 o0IIero oopa3zoBaHus
orBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B HEZem0).

HopmaTtuBHasi 6a3a npenogaBaHus MpeaMera:

JlanHast pabouasi mporpamMma pas3paboTaHa B  COOTBETCTBUH co
CJIEAYIOIIMMU HOPMATUBHBIMU U PACTIOPSIIUTEIIbHBIMU JOKYMEHTAMMU:

ITpuka3z Munnpocemieausi Poccun ot 12.08.2022 1. Ne 732 «O BHeceHuu
n3meHennit B ®I'OC cpemnero o6imero oOpa3oBaHusi, YTBEPKICHHBIN MPUKA30M
MunucrepctBa oOpa3zoBanust u Hayku Poccuiickoit deneparuu ot 17 mas 2012
roga Ne 413».

IIpukaz MunucrepcrBa 1npocsemienuss Poccuiickon @enepauuu  OT
23.11.2022 1014 «O6 ytBepxacHuu deaepaabHON o0pa3oBaTeNbHOM
pOrpaMMbl cpeaHero o0mero  oOpazoBaHus»  (3apETUCTPUPOBAH
22.12.2022 r. Ne 71763).

[Tucekmo Munnpocsemenusi Poccunt «O HampaBlI€HUM METOJAMYECKUX
pexomengaruin» ot 13.01.2023 r. Ne 03-49.

Meroauyeckue pEeKOMEHJAlUK MO CHCTEME OIEHKH JIOCTHXKECHUS
00yYaIOINMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrpaMM HayajdbHOIO
00111ero, OCHOBHOT'O OOIIETO M CPEIHEro 001ero oopa3oBaHusl.



B 11 kuacce mnpoaoskaercss u3y4deHue OHOJIOTHM 10 paHee
pa3paldoTaHHoii paboueii mporpamme.

B paboueii mnporpamme mo Owonormm (10-11 kiaccel, 06a30BbIH
YPOBEHB) pPEATM30BaH TPHUHIIMI TPEEMCTBEHHOCTH B WM3YYCHHH OWOJIOTHH,
Oylaromapsi 4eMy yCWJIeHa HaIlpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBI3AHHBIX C
dbopMHpOBaHWEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,  IIEHHOCTHBIX
OpUEHTAlUHA JIMYHOCTH, HKOJOTMYECKOTO MBIIUICHUS, TPEICTaBICHUNH O
3I0pPOBOM 00pa3e >KM3HU U OEPEKHOM OTHOIICHUH K OKpY>Karoulel mpupoHOn
cpene.

Hapsiny ¢ wusydeHuem oOIEOMOJIOTMUECKMX TEOpUH, B Mporpamme
yJIeIEHO BHHUMAHHE HCIOJIb30BAHUIO TMOJYYEHHBIX 3HAHUM B TMOBCEIHEBHOMN
KU3HU JIJISL PEIICHUS TPUKIAIHBIX 33724, B TOM YHUCJIE:

— MNPO(PUIAKTUKHA HACIEACTBEHHBIX 3a00JIEBAHUI YE€IOBEKAa; — MEIUKO-
TCHETHIECKOTO KOHCYJIHTUPOBAHUS;

— 00OCHOBaHMSI ~ SKOJOTMYECKH  II€JeCO0Opa3HOro  TOBEACHHS B
OKPY’KaIOIIEH IPUPOJHOU CPELE;

— aHAJIN3a BJMSHHUS  XO3AMCTBEHHOM JEATEIBHOCTA YEJIOBEKA Ha
COCTOSIHUE MTPUPOHBIX U UCKYCCTBEHHBIX SKOCUCTEM.

B crpykrype yuebHoro npeamera «buonorus» BbIIEICHBI CICAYIOIINE
couepxarenbHble JHMHUM: «buonorus kak Hayka. MeToabpl Hay4yHOTO
no3Hanus», «Knetka kak Ouosornueckas cucrema», «OpraHu3m Kak
O6uonoruueckas cuctema», «CrucreMa U1 MHOTOOOpa3ue OpraHuYecKOro MUPay,
«OBOJIOLMUSL  KUBOW  MPUPOIB», «IKOCUCTEMBbl W  MPUCYIIUE UM
3aKOHOMEpPHOCTH». [IpenMeTHble pe3ynbTaThl OCBOCHUS OO0pa3oBaTEIBHOU
nporpaMmbl 1o ydueOHOMy mpeamety «buomorus» Ha 0a30BOM YpOBHE
OPUEHTUPOBAHBI Ha OOECIIeYeHEe TPEUMYIIIECTBEHHO 00111€00pa30BaTeIbHON U
OOIIEeKYJIbTYPHOM MOATOTOBKU 00YYaIOIINXCSI.

N3yuenne yueOHoro mnpenmera «buosorus» Ha yriayOJ€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCA K MOCIEAYIOIIEMY MOJTYYEHUIO
Ouonornyeckoro oOpa3oBaHMsi B By3ax U OpraHu3alusx CpeaHEro
poQeCCHOHATTEHOTO 00pa30BaHMSI.

B nporpamme mo yuebHOMY mpenmery «buonorus» Ha yriyOJI€HHOM
YpPOBHE pAaCHIUPEHBl W YIiayOJeHbl OWOJIOTMYECKHUE 3HAHUS O PACTCHHSIX,
JKMBOTHBIX, rpubax, OaKTepusx, OpraHu3Me YeJIOBEKa, 001X
3aKOHOMEPHOCTSIX ~ JKM3HHU, JOMOJHHUTCIBHO BKJIIOYEHBI OHMOJOTHYCCKUC
CBCJICHUS TPHUKIATHOTO M TIOMCKOBOTO XapakKTepa, KOTOPhIE MOXKHO
UCIIOIb30BaTh KaK OPHEHTUPHI [JIs TOCJIEAYIOIIEro BbIOOpa mpodeccun.
Bo3moxkxHa wHTErpanus OHOJIOTHYECKMX 3HAHUH C  COOTBETCTBYIOIIUMU
3HAHUSIMU, MOJYYEHHBIMH OOYyYarOUUMUCA TpU U3YYeHUH (DUIUKH, XUMHH,
reorpaduu u Marematuku. O0sS3aTENBHBIM YCIOBHEM OOYUYEHHS MO y4eOHOMY
npeamety «buomorus» Ha yrayOn€HHOM YpOBHE SIBIIICTCS TIPOBEIICHUE
71a00PaTOPHBIX U MPAKTUYECKHUX padoT.

Taxke ydacTue OOYyYalOIMIMXCS B BBIMIOJIHEHHH TPOCKTHBIX U Yy4eOHO-
HCCIIEIOBATENbCKUX PA0OT, TeMaTWKa KOTOPBIX OMPESSETCs MeIaroroM Ha
OCHOBE MMEIOIIUXCSI MATEPUATBHO-TEXHUYECKUX PECYPCOB.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBauBarTcs TpeOOBaHUA K PE3yIbTaTaMm
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUS mIpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IpaXX1aHCKOM UJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPENENICHHUI0, HajJu4yhue MOTHUBaUM K OOy4YeHuio  OHOJOoruw,
[[EJICHANPABJIICHHOE DPa3BUTHE BHYTPEHHUX YOEKJIEHUW JHUYHOCTH HA OCHOBE
KIIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBAThCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO  O0pa3oBaHus, HAJIUYUE HKOJOTHYECKOTO IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonaorus» AOCTUTAKOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, UCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEHM IIO3MLMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W IPAaBOMOPSAKY, YEJIOBEKY TPY/Ja U CTaplIEMy IOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, npupoie U
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIIUXCsl pYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTRA,;

OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPaBOMNOPSIIAKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMNpPEAENATh COOCTBEHHYIO IMO3MIMI0 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;



YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

chOpMHUPOBAHHOCTh pOCCUICKOMN IPaXKIaHCKON UIECHTUYHOCTH,
MaTpUOTU3MA, YBaXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
PonuHoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHUE K NMPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHMMAHHUS 3HAYCHHST OWOJOTMU B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTONYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaguuuaMu HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOI JINYHOCTH;

5) ¢pusuueckoro BocnuraHusi, GopMHpPOBAHHUSA KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOIO 0JIarOnoJIyYns:

MOHMMAHUE W peaju3anus 37J0pOBOTO W 0€30MacHOro o0pas3a KU3HH
(3mopoBO€  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TPaBWJI HU  HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHAbIXa, PETyJspHAs (Qu3ndecKas
aKTUBHOCTb), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MMOHMMAHUE LEHHOCTH MPaBUJ HWHIWBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHME TMOCIEACTBUN M HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);



6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/Y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY0t00uE;

TOTOBHOCTh K AaKTHUBHOH JEITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HAIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MIIAHUPOBATH U CAMOCTOSATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3iuyHbIM cdepaMm mpodheccHnoHaTbHON e TEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccud U pearTn30BbIBATH
COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M C€aMOOOpPa30BAHUIO Ha
IIPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTH4ECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX MOCJIEICTBHMA ISt
OKPYKaIOIIEH CPEIbI;

OCO3HAHHWE TI00aTBHOr0 XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed X
pEIIeHHS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS IMPU PEIICHHH MNpo0JIeM, CBS3aHHBIX C PalUOHAIBHBIM
OPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHy BHJIOB,
PKOCHUCTEM, Orochepnl);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIMX Bped  OKPYKArOIIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUYECKHE
NOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUI U PEIOTBPAILATD UX;

HaJIM4HME PA3BUTOIO 3KOJIOIMYECKOr0 MBILIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEIIbHOW, KOMMYHUKATHBHOM M COLHMAIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B TPAKTUYECKOMN NIEATEIbHOCTH 3KOJIOTUYECKON
HaIpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPILEHCTBOBAHHUE S3BIKOBOW M YHUTATENBCKOM KYJBTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXY JIFOABMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuky OHOJNIOrMM Kak HayKHd, OCO3HaHHs €€ poju B
(GbOopMUPOBAHNN PALMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU LIEJOCTHOTO
IpECTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPUPOJbI, YeJOBEKa U
o0miecTBa, B IO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOsIeM
COXpaHEHUs IPUPOAHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JJIsi COBPEMEHHOM LMBWJIM3ALUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpOOJEMBl  pa3BUTHS
4eJI0BEYECTBA, IIOUCKA MyTEeH BBIXOAA U3 INIOOAIBHBIX 3KOJOTMYECKUX MPOOJIEM U



obecrieyeHns  mepexofa K  YCTOHUYMBOMY  pas3BUTHIO,  PAIMOHAIBHOMY
UCIOJIb30BAaHUIO TPHUPOAHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJIOTMYECKUX 3HAHUM B HEJSIX
MOBBIIICHHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, Kak
COCTaBHOM 4acTu (HYHKIIMOHAIBFHOW TPAMOTHOCTH OOydaromuxcs, GopMUpyeMoit
IpU U3YYCHUH OHOJIOTHH;

NOHMMaHHE CYIIHOCTH METOJOB TO3HAHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONb30BaTh IIOJyd4aeMble 3HAHUS U1 aHalu3a W
OOBSICHEHUS SIBICHUN OKPYXKAIOIEro MUpPAa U MPOUCXOISAIIUX B HEM HM3MEHEHHH,
yMEHUE JeNaTh OOOCHOBAHHBIE 3aKJIIOUYEHUS HAa OCHOBE HAYYHBIX (AKTOB U
UMEIOLINXCS JaHHBIX C LEJIbIO MOTYYEHHsI JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelIeHus Mpo0JieM B peasibHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW MAEATEeTbHOCTH, TOTOBHOCTH OCYIIECTBISITH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTHBHOMY TOJYYCHHIO HOBBIX 3HAHMN MO OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) O0IIeHayYHbIC TTOHSATHS, OTpakKaIOUue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHs, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccieoBaHue,  HaOMIOJIeHHe,  HW3MEpPEHUe, OKCIEPUMEHT U JPYTux),
YHUBEpCaIbHbIC Y4YeOHBbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pEryJsiTUBHbIE), oOecreynBaroue dbopmupoBaHue (GyHKUIHOHATBHOU
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYy4YarolIuxcsi, CIOCOOHOCTb
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHbIE MEXIUCIUTUTMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWS W  YHUBEpPCaJIbHbIC yYeOHBIC JICUCTBUS B
[I03HABATEJIbHOU U COLMAIIBHON IIPAKTHKE.

MeTtanpeaMeTHbBIE Pe3yJbTaThl OCBOCHHS IPOTPAMMBI CPEIHEro OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBaaneHue YHHUBEPCATbHBIMHU yueOHBIMU MO3HABATEJILHBIMH
AEeCTBUSIMM:

1) 6a30oBbIe JJOrHYecKHe JeiiCTBHS:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh MPU OCBOCHUM 3HAHWA TPHEMBI JIOTUYECKOTO MBITUICHHUS
(ananu3a, cuHTE3a, CPaBHEHM S, KiIacCU(pUKAIIUU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMHU MOHSATUSAMH );



ONpENENATh LENU JACATEIbHOCTH, 33JaBas IMAapaMeTpbl M KPUTEPUM HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUSA ISl OObSICHEHUs ()aKTOB U SIBJICHUIN
YKWBOW NPUPOJIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSITh CXEMHO-MOJIEIIbHBIC cpeactBa s MPEACTABICHUS
CYILLIECTBEHHBIX CBSI3eM M OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaKKe  MPOTUBOPEYMH  pa3HOTO  poOJa, BBIABIECHHBIX B  Pa3IUYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH padOTy B  YCJIOBHSIX PEAIBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUSI;

pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U TPOESKTHOM JIESITEIbHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY IIOMCKY METOA0B PELIEHUS NPAKTUYECKHUX 33]1a4, IPUMEHEHHIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUIBl JACSATEIBHOCTH M0 IOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEepPIpEeTaluy, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUU YYEOHBIX U COIUATBHBIX TTPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh M (HOpMyIUpoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelICHUs, HaXOAUTh APTYMEHTHI IJIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEILICHHUS;

aHaJM3UPOBAaTh IMOJYYEHHBbIE B XOJE PEUICHUS 3aJlaud  Ppe3yJbTaThl,
KPUTHYECKU OLEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IEJICHAIIPABICHHBIM MOUCK TEepeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAaHUS B TMO3HABATEJIBHYI0 U MPAKTHUUYECKYIO 00JacTu
KUZHEAECATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJIEH, MPEAJIaraTb OPUTHMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmManmeii:



OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOUHUKAX MH(pOpMAILMK (TEKCTe Yy4eOHOTro
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IpEACTaBICHUS, KPUTUUECKU OLEHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUYUBOCTD;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3IWYHBIE METOABI MPU TOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOU IS BBIMOTHEHHUS y4eOHBIX
3ajiay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBAThH KYJIbTYpPY aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" JIpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
OMOJOrMYeCcKOM HMHPOpMALMEH: MNPUMEHATh XHUMHUYECKHE, (uanyeckue u
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJIQJeTh ~ HAaBBIKAMH  PAcClO3HABaHHWA W 3aIIUTHl  HWH(pOpMaImH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXACHHSI OTHOCHUTEIHHO BBIIOJHEHHUS MpeiaracMon
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JManora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COLIMAJIFHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYallWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HaAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHS C HCIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M MCIIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJIECHCTBUS NIPU PEIIEHNU YIeOHOH 3a1a4u;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;

OpUHUMATh  1IeJId  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHCTBUSL MO €€ JOCTUKEHUIO: COCTaBIATh IUIAH JEHCTBUM,
pacnpeneniarTh pojaud ¢ Y4E€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;



OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa M Ka)XJAOr0 YYaCTHUKA KOMAaHJbl B
OOIIMIi pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npejJiaraTb HOBBIE IIPOEKTHI, OLEHMBAaTh HUJEHW C TO3UIHH HOBHU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PEryJISSTUBHBIMU AeHCTBUSIMH:

1) caMmoopraHnu3anms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIICHUA NpoOJIeM U UX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIBHYIO JEATEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIEC 3aJlaul B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHU;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuMpsATh paMK{ y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATIOUTCHUMH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelLICHHUE;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DSPYAUIINH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIIBLHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJITATOB LIENSAM;

BJIAJE€Th  HAaBBIKAMHM  TO3HABATENBbHON  pedieKCHud KaK  OCO3HAHMS
COBEpIIAEMbIX JICMCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHWBAaTh PUCKM W CBOEBPEMEHHO MPUHUMATh PELICHUS MO HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3e pe3yJbTaToB
JEATEIIbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpH aHalIu3e pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOTO YeJIOBEKA.



ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «buomorusny
Hay4YHbBIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHM 1O OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3MYHBIX yUEOHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HCHHBIX CUTYyaIUsAX, CBS3aHHBIX ¢ Owojorueil. B mporpamme mnpeameTHBIC
pe3yabTaThl MPEICTaBICHBI IO TOJaM O0yUYCHHS.

[IpeameTHble pe3ylbTaThl OCBOCHUS yueOHOro mpeamera «buosnorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJIM OUOJIOTUH B CUCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH YEJIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKpbIBaTh COJIEpKAHUE OMOJIOTMYECKMX TEPMHUHOB U TIOHATHM:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0OMEeH BeEIIeCTB U IpeBpalleHue
AHEPIuM), TOMEOCTa3 (CaMOpETyJIsiius), YPOBHEBAsT OPTaHU3AIMS JKUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHA), HACIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHAsg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBuiioBa) u ydenus (0 meHTpax MHOTo0Opas3usi u
MPOUCXOKICHUS KyJIbTypHbIX pacTenuii H. 1. BaBuioBa), onpeaensiTe rpaHULlbl
WX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHHS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB W SIBICHMI, OpPraHU3alMs U MNPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTa,  BBIJBW)KCHHE  TUIIOTE3bl,  BBHISBJICHUE
3aBUCUMOCTH MEXAY HCCIECIYEMbIMU BEIMYMHAMU, OOBSICHEHUE TMOJYyUYECHHBIX
pe3yJIbTaTOB, WCIOJb30BAHHBIX HAYYHBIX TMOHSTHH, TEOPUH U 3aKOHOB, YMEHHE
JieJIaTh BHIBOJIBI HA OCHOBAHUU MOJYUYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEISATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HDYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHA BEILECTB M MPEBpPALICHUSI SHEPTUU B KJIETKe, (POTOCHHTE3A,
MJIACTUYECKOTO W DHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meho3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHHUS, WHAUBHUIYAJIbHOIO PpPa3BUTUS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSICHEHUS OMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
XKU3HU C 1enplo obecriedeHus Oe30MacHOCTH CBOETO 370POBbsi U 3I0POBbSA
OKPYXAaIOIUX JIOJEH, COOMI0/IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOAHON cpesie, MOHUMAHUE HEOOXOJIMMOCTH HCIOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOMU ouonoruu U OMOTEXHOJIOTH Il palMOHAIBHOTO
MIPUPOIOTIOIb30BAHUS;

YMEHHE pellaTh »JJEMEHTapHblE TE€HETHUYECKHME 3aJaud Ha MOHO- U
TUTHOpPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HacleI0BaHue, COCTaBIATh CXEMbI



MOHOTUOPHUIHOTO CKpEIIMBaHUS JUIsl MpelcKa3aHusl HacleOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAKTUYECKHUE PpadOThI, COOIHOAATH
npaBuiia pu paboTe ¢ yueOHBIM U JIaOopaTOPHBIM 000PYA0BAHUEM;

YMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIINU, HAYYHO-TTOMYJISIPHBIC
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHUH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast GMOJIOTHUECKYI0 MH(POPMALIMIO M3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN armapat OHOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAyYHOTO
3HaHHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTWHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKIIAJIe¢ POCCHHCKHX W
3apyOEKHbIX yUYEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
TPAaMOTHOCTH YeJIOBEKA ISl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJCpKAHUE OHOJIOTHYCCKUX TEPMHUHOB W TIOHITHI:
BH/JI, TIOMYJISALIMS, TEHO(MOH/, PBOIIOLHMS, ABKYIIUE CHIBI ((PAKTOPHI) IBOIIOINH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IeNu MUTaHUS,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3JIaratb OWOJOTHYECKHE TEeOpuH (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHUHTETHYECKasi TEOpUs DBOJIOIWHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonuctBa K. M. bopa, uepenoBaHusi riaBHBIX HaIpaBiICHUN U
nyteit spomonuu A. H. CesepiioBa, yuenusi o ouocepe B. U. Bepnazackoro),
OTIPEICISTh TPAHUIIBI UX TTPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO TMO3HAHWS B OMOJIOTUH: HAOIIOICHUE U
OIMCAHKME JKUBBIX CHCTEM, IPOIIECCOB M SBJIICHHM, OpraHU3alus W IPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHEC  THIOTE3bI,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCICIyEeMbIMH BEIIMYMHAMHU, OOBSCHEHHUE IOJYYCHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUA W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTATOB,;

YMEHHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJSAIHUA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoeHO30B M  JKOCHUCTEM, OCOOCHHOCTH IPOILIECCOB: HACJEACTBEHHOM
M3MEHYHMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHCIOCOOIECHHOCTH
OpPraHU3MOB, JIEUCTBHS JKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHoca
BEIIECTB M TOTOKA SHEPIMM B DKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHUW B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C LENIpl0 oOecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS M 370POBBS



OKPY>KaOIUX JIF0/IeH, COOII0EHUS] HOPM I'PaMOTHOIO MTOBEJEHUS B OKPYKarOLIE
OPUPOJTHON cpene, MOHUMAHHE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NI0JIb30BAHUS;

YMEHHE pelaTh dJeMEHTapHble OMOJIOTMYECKUE 337aud, COCTABISATH CXEMBI
MepEeHOCca BEIIECTB U PHEPTUH B IKOCUCTEMaxX (LIETH MUTaHUsA);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPAKTUYECKHUE padOThI, COOIMHOAATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHME KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALINIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTb  IJ0OAlbHBIE  JKOJIOTMUYECKHE  MPOOJIEMbl
COBPEMEHHOCTHU, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011asi OMOJIOTUYECKYI0 UH(OPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
MCITI0JI30BATh MOHATUIHBIN anmapat OMOJOTHH.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOICHHE, SKCIIEPUMEHT, ONTMCAHHUE,
u3MepeHue, KiaccupuKkanus, MOJACIUPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetst: Y. lapBun, I'. Mennens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo/Ibl TO3HAHUS YKUBOU PUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaIMET u3ydeHus: ouosorun. Otinyue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpasue. YPOBHHU OpraHu3aluid OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IIeHOTUYECKUH ), OMOCEepHBIA.

JlemoncTpanum:

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEepanbHbIe BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIBHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnMmble M 3aMEHUMbIE AMUHOKUCJIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOM MOJIeKYyJbl (TIepBUYHAS, BTOpPUYHAs, TPETUUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUM OETIKOB.

depmenTtsl — Ouonormdyeckue Karaimm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunocts. KodepmeHntsl. BuTamuHbl.
Otnmuust pepMEHTOB OT HEOPTAHMYECKUX KAaTaITH3aTOPOB.

YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuapl  (caxaposa, JaKTo3a) MW IoiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
HesuI003a). buonornyeckue GyHKIMM YTrIIeBOIOB.



Jlunuael:  Tpurauuepuab, QocPoaunuasl, crepouasl. [HapoduibHO-
ruapodoOHbie  cBoicTBa. buonoruueckue QyHkumu sunuaoB. CpaBHEHHE
yIJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpBI
HykienHOBBIX KucnoT. Ctpoenne u Gpynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenunie u GpyHKIIMH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — NpuMep B3aUMOJAEUCTBHUS
uje 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Knerka kak menoctHas >kuBas cuctema. OOmme NpU3HAKU —KIIETOK:
3aMKHyTas HapyxHasi memOpana, moisiekysbl JIHK kak reHeruueckuit ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
DYKapUOTUYECKOM KJIETKHM. (OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXUBOTHOU U
rpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, IITMKOKAIUKC, UX
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. L{uTomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmapat ['ombmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHAPHUH, IIJIACTHJIBI.
[IpoucxoxaeHne MUTOXOHApHM u Tactuia. Bunel miactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

SAnpo — perynatopHblil neHTp kieTku. CTpoeHue sjpa: saepHas o0o0Jiouka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. lneliaen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXKUBOU
npupone», «PacrnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl n cxembl: «llepuognyeckass TabnauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJb», «brocunTtes 0enka», «CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kuciotel. [JHK», «CtpoeHne Monexybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOeHUEe >KUBOTHOU KIIETKW,
«CTpoeHrE pPACTUTENBHOM KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIETKN», «YTIeBOAbD, «JIUMHUABD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE MJii MPOBEIACHUS
HAOIOICHUH, W3MEpPEHUH, HIKCIEPUMEHTOB, MHKpPONpENnapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHble U mpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMUjIa3bl UK KaTajla3bl)y.

JlabopaTopHass pabora Ne 2. «M3ydyeHue CTpOEHHUSI KJIETOK paCTEHUH,
’KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U Ux
OMHUCAHUEY.

Tema 4. ’KuznenesTeJJbHOCTL KJIETKH.



OOMeH BENIeCTB, UM MeTa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JTUCCUMUTISIIINSA  (SHEPTETUUECKUT OOMEH) — JBE CTOPOHBI E€IMHOTO IIpoliecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUd B TOHUMAHUU
MeTabonmu3ma.

Tunel oOMeHa BemecTB: aBTOTpoQHBINA U reTepoTpodHbIid. Pons dpepmenToB
B 0OMEHE BEIECTB M MPEBPAIICHUN YHEPTUU B KIIETKE.

®otocunre3. CBetoBas u TeMmMHOBas (a3pl (orocuHTeza. Peakuun
dotocunteza. dpdexkTuBHOCT PoTOCUHTE3a. 3JHAUCHHE (OTOCUHTE3A JIS KUZHU
Ha 3emuie. BiausiHue ycnoBuid cpenpl Ha GOTOCUHTE3 U CIOCOOBI TOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUI.

XeMOCHHTe3. XEeMOCUHTE3UPYIONIe OakTepuu. 3HaUYCHUE XEMOCUHTE3a IS
YKU3HU Ha 3eMIIe.

DHepreTrueckuii oOMeH B KjeTke. PaciiernieHue BelecTB, BBIJCICHHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KIETKE. OTambl JSHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOOHOE OKHCICHWE, WIH KIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunupoBanue. D¢ (DHEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknuum wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil MH@popManuu B KiIEeTKe. ['eHEeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Mmarpuusblii cuHTe3 PHK. Tpancnsuua — GuocunTes
Oenka. Otambl TpaHcisuuu. KoaupoBanue amuHOKuciaoT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTust Bupycos (. H.
HNBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKa, BbBI3HIBAEMbIC
Bupycamu. Bupyc mmmynoxneduiuta yenoseka (BUY) — Bozoyautens CITM/]a.
OOpatHass ~ TpaHCKpHUIIIMA, peBepTaza W uHTerpaza.  lIpodunakruka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JlemoHcTpanum:

[Toptpetsr: H. K. Konpuos, /1. Y. iBanosckuii, K. A. Tumupsses.

Tabnuiel 1 cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHIAPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue u pyHKIMOHUPOBAaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUil Koy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xuzHeHHbIN 1ukin Bupyca CIIN/a,
oakrepuodaray, «Pemmukarus JTHK.

Oo6opynoBanue: monenu-anmuinkanun «Yasoenue JIHK u Tpanckpumniusy,
«buocuntes 6enkay, «CTpoeHne KIETKN», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KitleTrouHbIii 1MWK, WIM >KU3HCHHBIM LMK KiIeTku. MHTepdaza m MHTO3.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkanus — peaknus MaTpUIHOTO
cunte3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHIL.
JIMTTON THBIN M TalUIOMJIHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{utonornuyeckue OCHOBBI PA3MHOKEHHMS W HWHAMBUAYAJIBHOTO  Pa3BUTHUSA
OpPTaHU3MOB.

Henenue knetkn — muto3. Cragum murtosa. IIpoueccel, npoucxonsimue Ha
Pa3HBIX CTAIUSX MUTO3a. bUOJOTHYECKUI CMBICT MUTO3A.



[Iporpammupyemast ruGenb KIETKH — arnomnTo3.

dopMbI pa3sMHOXKEHHSI OPTAHU3MOB: OECIoJioe U ToJIoBoe. Buanr Gecronoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAHHWE OJIHO- KW MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXeHUE. VICKyccTBeHHOE KIOHHpPOBaHUE
OPraHU3MOB, €0 3HAYEHUE JIJIS CEJIEKIIUU.

[ToroBOE pa3MHOKEHHE, €T0 OTINYHS OT OECTIONOTO.

Meiioz. Cranuu meito3a. Ilporecchl, MPOUCXOAIINE HA CTaAUsAX Meio3a.
[loBenenne xpomocoM B Menoze. Kpoccunrosep. buonormueckuii cMmbici U
3HaYEHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHUE W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CIepMaTo30uj, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOICHES.
OcoOEHHOCTH CTPOCHHS SHIEKJIETOK U crepMaTo30ouaoB. OIiogoTBOpEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBbHOE Pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHAIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THUIBI
MOCTAMOPUOHAIBFHOTO Pa3BUTHUS: MPsAMOE, HENpsAMoe (JTUYuHOYHOE). BiusHue
Cpelbl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YPOJICTBa.

Poct u pazButue pacrteHuil. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JlemoncTpanum:

Tabmuubr u cxembl: «DOpMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereraruBHoe pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuit», «CTpoeHHE TIOJNIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mutos»,
«Merosy, «IIpsMoe n HenpsiMoe pa3BUTHEY, «l aMETOreHe3 y MJIEKONMUTAIOIIUX U
4eNoBeKa», «OCHOBHBIC CTaJMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPaThI «CriepMaTo30u bl
MJICKOTIUTAIOWIETOY, «SHIIeKIIeTKa MeKonuTaromero», «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJENb-alIuIuKanus «J/lejieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTtadazHoit XpOMOCOMBI.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

JlaGoparopuas pabora Ne 3. «HabmomeHume MUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

Jlabopatopuas pabora Ne 4. «/3yueHue CTPOCHHS TOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjiencTBEHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazButus reHeTuKH. Ponbs nuTosiorun
U 3MOpUOJIOTUU B CTAaHOBJICHMM T€HETUKHU. BKiaa poccHilckux u 3apyOeKHBIX
YU4E€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTUUeCKuil). (OCHOBHBbIE TI'€HETUYECKUE
NOHATUS. ['eHeTnYecKas CHMBOJIMKA, UCIIOJIb3yEeMasi B CXEMAaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MoHorubpuHoe CKpelMBaHue. 3aKOH €IUHO0-00pa3usi TUOPHUIOB TEPBOTO



nokoneHud. IlpaBuno AOMUHUMpOBaHHWS. 3aKOH paACLICIUIEHUS MPU3HAKOB.
['unoresa yuctotel ramer. [lonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHOoEe  CKpelIMBaHWE. 3aKOH  HE3aBHCHUMOTO  HACICJOBAaHUS
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanuzupyomiee ckpenmpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIBaHUs
JUJIsL OIPE/ICJICHH S TeHOTHIAa OCOOHU.

CuemieHHoe  HacieioBaHue mpu3HakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHUIO TeHOB. HapyllleHne ClenieHus reHOB B pe3yJIbTaTe
KPOCCHHIOBEpa.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €HETUUECKHUE KAPTHI.

['eneTnka mosia. XpoMOCOMHOE ONpEAEICHUE Moia. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['omMoramerHsle W TreTeporameTrHsle oOpraHusmel. HacienoBanue
IIPU3HAKOB, CLIETVICHHBIX C ITOJIOM.

N3meHnunBOCTh. BUBI ”3MEHUMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIN psil 1 BapualluOHHASI KPUBAS.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KAaYE€CTBCHHBIE MPU3HAKU U HX
HopMa peakinu. CBolicTBa MOAN(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOW
U3MEHUYMBOCTU. MyTalmoHHasi U3BMeHUUBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYMHBI MyTaluidi. MyTareHHbie (paKkTOpHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YyeJIOBeKa: reHeaJIOTMYECKUM, OJTM3HEIOBBIN, IIUTOT€HETHYSCKIUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIbIO
[T1{P-anamm3a. HacmencTtBennnsie 3a00JicBaHUS dYeEJIOBEKA: TE€HHBIC OOJIC3HU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBbIC KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPO(UIAKTUKY U JICYCHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-TeHeTHYeCKOe KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIUIIMHCKON
TCHETHKH B MIPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHNN YEIOBEKA.

JdeMoHCTpaum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
ATOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTUYecKas
OCHOBa», «3aKOH YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHHE,
«llutonornyeckue  OCHOBbI  JAWTMOPUAHOTO  CKpelluBaHus»,  «Meio3y,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€HETHYECKHE KapThl PACTEHHUM,
KUBOTHBIX U YEJIOBEKa», «l'€HeTHKa mojia», «3aKOHOMEPHOCTH HAacleIOBaHUs,
CUEIJIEHHOTO0 € TmoioM», «KapuhoTuIbl 4YelloBeKa W KUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYUBOCTH», «HaciemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3SMEHUUBOCTD.



OobopyznoBanue: Moaenu-anuIMKau «MOHOTHOpUAHOE CKpELIMBaHHUEY,
«Hemonnoe nomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKON U MHUKpompenapar «Jpo3oduna» (HOopma, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlaboparopHas padota Ne 6. «M3yueHne MoaAHPUKATUOHHON U3MEHUYNBOCTH,
IIOCTPOEHUE BapUALMOHHOIO PsAJia U BaApUALIMOHHON KPUBOY.

JlaGoparopHast pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTrooOpas3us
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MaccoBbIi U MHANBUAYAJIbHBINA OTOOPHI B
CENEKIIMU pPACTEHUNM M JKUBOTHBIX. OIIEHKa JKCTephepa. bIM3KOpoICTBEHHOE
CKpemnBaHue — WHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpunHas cuwia. HepoacTBeHHOE cKpeliuBaHUE — ayTOPUIUHI.
OtnanénHast rtubpuamzauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
IIOJIyYEHHUE TNOJIMIUIONJIOB. JIOCTMI)KEHMsSI CEINEeKLUUU pAaCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpacib IMPOU3BOACTBA. ['€HHas HMH)KEHEpHUs. OTallbl
co3ganusi pexomoObunantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KiloHnpoBaHWe BBICOKONIPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkoyoruyeckue M dtuyeckue  npobmemsl. MO - reHeruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NpOUCXOXKIEHHS W MHOrooOpasus
KyJbTYPHBIX pacTeHui», «I[lopoapl noMamHuX KMBOTHBIX», «CopTa KyJIBTYPHBIX
pactenumity, «Otnanénnas ruopuausanusy, «Padotel akagemuka M. @. liBarnoBay,
«[omumnongus», «OO0bEKThl OuOTEXHONOTUNY, «KIeTOuHBIE KYyIBTYpHI H
KJIOHHpOBaHHeE», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuit, repoapuii «CenbCKOX03sIIICTBEHHBIE PACTEHUSD.

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

Oxckypeusi «OCHOBHBIE METOAbl M JOCTUKEHHUS CEJIIEKUMH PACTCHHN H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, JaOOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



11 KIIACC

Tema 1. JBoroMOHHAsT OHOJIOT M.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
TeopHsl U €€ MeCTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTMU U APYTHUX HAYK.

CBuzerensctBa HBoMOIMU. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTh
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOIHbIE (OPMBL.
buoreorpadudeckue: cxoncTso u paznuune ¢payH u (HIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M PA3IU4Msl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OpomonnoHHas Tteopus Y. JlapBuHa. Ilpeanocbuiki BO3HUKHOBEHHS
JapBUHM3MA. J[BWKyIME CHJIBI 3BOJIOUMU BHUIOB 1o JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkponsBosonus. [lomynsuus kak eAMHUIA BUAA U BOJIIOLIIH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpuponae. MyTalMOHHBIN
npolecc M KOMOWHATHBHAas W3MEHYMBOCTh. llomynsiiMoHHBIE BOJHBI U Apeud
reHoB. M3oisnumst 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Bomonuu. llpumepst
MPUCTIOCOOJICHUI Yy OpraHu3MOB. ApoMoph03bl U UIUO-aJaNTaIHH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHBIE  (POpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHYeCcKoe.

MakposBonorusi. PopMbl  IBOMIOLUMU:  (UIIETUYECKasd, JHUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxaeHne OT HecleuuaTn3UpOBaHHbIX MpenkoB. IIporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosiep, A. H. Ceeprios.

Tabmuip! 1 cxembl: «Pa3BuTre OpraHMuecKoOro Mupa Ha 3emiiey, «3apoIbIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBI  3a
cyiecTBoBanne», «EctecTBeHHbI 0TOOPY», «MHOrOo0Opasue COpTOB PACTCHUIDY,
«MHorooOpa3ue  mopoa  KuUBOTHbIX»,  «l[lomymsmuwm»,  «MyTtaunonHas
U3MEHYUBOCTB», «Apomopdossl», «Maumoamantamuu», «OOImas aereHepanus,
«/IBmKkymue cunbl dBomonun», «Kapra-cxema wapuipyra nyrtemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHNE», « IKOJIOTHYECKOE BUAO0OPA30BAHUEY.

OO6opyioBaHUE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB U ceMsiH, Kosuiekiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y



KUBOTHBIX», MOJieNib «OCHOBHBIE HAIpaBICHUS 3BOJIOLUWY», O0BEMHAS MOJIEIh
«CTpoeHue roJIoOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wMupa, KOUICKIUA «DOPMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmojnenb anmmkauus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatel «Pa3Butne Hacekomoro», «Pa3Butue
JATYIIKAY, MUKponpemnapat «Jlpo3odunay (Hopma, myTaruu GOpMbl KPBUIEEB H
OKpPACKH TeNa).

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMEe M Pa3BUTHE *KU3HU Ha 3emuie.

JloHay4Hble TpPEACTABICHUS O 3apOXKICHHM XW3HU. HaydHble THUNOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 W TNaHcmepMus. XuMHUuecKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCNEPUMEHTATBbHOE OATBEPKICHUE XUMAYECKON IBOIIOIMA. HavanbHbie 3Tansbl
ounonornyeckor sBomonuu. I'nnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. IIepBbie KIETKM W HX 3BOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxei. Apxeickas u
nporepo3oiickas dpel. [lameosolickas spa U €€ Mepuoabl: KEMOPUICKUH,
OPIOBUKCKHH, CUITYPUNCKUN, TEBOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3o0Mckass 3pa ®W €€ TMepuoAbl: IAJCOr€HOBBIA, HEOICHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyeckux mpoieccoB. OCHOBHBIE ITallbl
HBOJIIONMM PACTUTEIBLHOTO M KHUBOTHOrO Mupa. ApoMopdo3bl y pacTeHHil u
KUBOTHBIX. [TosiBIIEHHE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MuUpa Kak oOTpaxeHue 3Bojouud. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOLIMA YeJIOBEKAa. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
MPOUCXOXKJIEHUH uesroBeka. Meroabsl H3yueHus aHTpornorenesa. (CxoacrtBa u
pa3inuus YeI0BeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJ0KEHUE YEIOBEKA.

JBmxynue cunbl  (akTopsn) AHTPOITOTEHE3A. Hacnencreennas
W3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOmecTBeHHBI 00pa3 JKHU3HH,
W3TOTOBJICHUE OPYJIUI TPyAa, MBIIIICHHE, PEYb.

OCHOBHBIE CTaJIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeKku, YenoBek
yMenbld, YemoBek npsAMoOxXomsmini, YesoBek HeaHIEpTAIbCKUM, YenoBek
pa3ymHbIii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpPEeMsl CYIECTBOBAaHMsI, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYIH.

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOM]IHAA
(eBpaswmiickas),  HErpo-aBCTpaJioMJHas  (PKBATOpUalibHAs),  MOHTOJOHUIHAsS
(a3uarcko-amepukaHnckasi).  YepTbl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EJMHCTBO 4eEIOBEYECKUX pac.
Kputuka pacusma.



JdeMoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmuipl 1 cxembl: «Bo3nukHoBeHne ConaHeuHO# cucTeMbl», «Pa3Buthe
opraHudeckoro mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinertka», «CoOBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE AHATOMHUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YEJIIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJICOHTOJIOTMYECKHMX  HAXOJOK  IPENIKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHeinmme moam», «JpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachh».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue — dvenmoBeka»  (OIOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI.

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

[Ipaktrueckast pabota Ne 1. «M3yyeHue MCKOMAEMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi «IDBOJIOLUS OPraHMYEeCKOro mMupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€eil).

Tema 3. Oprann3Mbl U OKpYy:Kaiuas cpeaa.

DKoJIOrus KaKk HayKa. 3a7a4dl U pa3fesibl SKOJIOTUHA. MeToIbl 3KOJIOTHYECKUX
UCCJIETOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAS, MMOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue (daktopel. Krnaccuduxamus skonorudeckux (HakTOpOB:
abuoTnueckue, OHOTHYECKHME U aHTpONoreHHsle. JlelcTBUE HKOJIOIMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMBI.

buornueckue (bakTopBHI. Buner OMOTUYECKUX B3aUMOJCHCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyajqu3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HeUTpa3M. 3HaueHHWe OWOTHYECKUX B3aUMOJEHCTBUN ISl CYIIECTBOBAHUS
OpPraHHU3MOB B MTPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomysanuu. (OCHOBHbIE MOKa3aTeln
NOMYJISIMN: YHCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MmHaMuka YucIeHHOCTH MOMYJISIIUUA U €€ PeryJisiusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, D. I'ekkensb.

Tabnuupbl u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®oronepuoauszm», «llonymsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISuU HHPY30puu-Tyhenbkuy, «llumieBbie nenm».

JlaGopaTopHble H MpaKTHYECKHEe PadOThI:



JlaGoparopHas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckas padota Ne 2. «Iloncyér NI0THOCTH NOMYISIUMIA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1ecTBa 1 3KOJI0rH4ecKHe CUCTEMBbI.

CooOmiectBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
NpPOCTpaHCTBEHHAsdA, Tpoduueckass (muienas). Buabl-momuHanTsel. CBsizu B
OHUOILIEHO3E.

Dkonornueckue cuctembl (dkocucteMsbl). [loHsaTne 00 »skocucremMe W
ouoreornieHoze. DOYHKIIMOHAIbHBIE KOMIIOHEHTBI HKOCUCTEMBI: TPOIYIICHTHI,
KOHCYMEHTBI, peAYLEHThl. KpyroBopoT BEMIECTB U ITOTOK 3HEPIUU B SKOCUCTEME.
Tpoduueckne (muiEeBbIe) YPOBHU OKOCUCTEMBI. [luieBbie IeMU U CETH.
OCHOBHBIE TOKa3aTe€au HKOCUCTEMBI: OMoMacca, MNPOAYKIUSA. DKOJIOTHYECKHE
nupamMubl: MPOAYKLUHMH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKUeccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIUCTBEHHOTO JIECa.

AHTpPONOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonorudeckoe u Xo3sHCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpazue kak QakTop ycroilunBocTH s3KocucTteM. CoxpaHeHHe
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB u CTPyKTypa
ouocheprr. Kuoe BemecTBO u ero ¢GyHkiuu. OcobeHHOCTH Omocdepbl Kak
rJI00aIbHOM JKOCHCTEMBbI. J[MHaMHuueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BeMIECTB U OMOr€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yriaepoja,
azota). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiin. AHTPONIOTEHHbIE U3MEHEHHUS B Onocdepe.
['1oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocylecTBOBaHUE MIPUPOIBI u YEeJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBa yCTOM4YMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
yOpaBl€HUs NPHUPOJHBIMU pECypcaMud U WX UCHodb30BaHue. JlocTuxeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuupl u cxemsl: «llumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmecTBa», «llemu mmTanusy, «IKoJoTHUECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOMHOro  Jjeca», «buomeHo3d BomoéMa», «ArpoueHos», «lIpumMepHsie
aHTPOIIOTEHHbIE ~ BO3JCUCTBUSL HAa mpupoay», «BaxkHeilmne HUCTOUYHUKH
3arpsi3HEHMs] BO3JlyXa U TPYHTOBBIX BOA», «[louBa — BakHe#IIass cocTaBisioIIas
ouochepry, «DakTopsl Aerpaganuu nousy, «llapaukoBsiii 3¢ dexT», «DaKkTOphI
paIoaKTUBHOIO 3arpsi3HeHus Ouocdepbl»y, «OO0mas cTpykTypa Ouochepb»,



«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azota B Ipupoae».

ObopynoBanue: MoJenb-anmanKanus «TUnUUHbIe OHOLEHO3bI», Tepbapuit
«PacTtutenbHbIe coobmEecTBay, Komieknun «buomnenos», «Bpenurenn BakHEUIIINX
CENIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapud ¥ KOJUICKIIMM pACTeHUH W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HbIM SKOJIOTHYECKUM TpyIIaM OJHOTO BHUJA,
Kpacnasa knura Poccuiickoii ®enepaunu, u300pakeHUs OXpPaHSAEMbBIX BHUIOB
pacTeHui U )KUBOTHBIX.






TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE
(uudpossbie)
Nen/m | HaumeHoBaHHe pa3/esioB M TeM MPOrPaMMBbI Beero KOﬁHTpO.}ILHLIe HpﬁaRanecKne 0Bpa3oBATETBHbIC
padoThI padoThI pecypesi

bubnunoreka LIOK
1 buoorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292

2 JKvBBIE cHCTEMBI U X OpraHu3aIus 1 bubmnorexa [IOK
https://m.edsoo.ru/7f41c292

3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c292

bubnunoreka LIOK
4 FKHM3HEACATENBHOCTS KIIETKH 6 https://m.edso0o0.ru/7f41c292

5 PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubmmnoreka HOK
OpraHU3MOB https://m.edso0.ru/7f41c292

6 HacnenctBeHHOCTh M1 K3BMEHUYMBOCTh OPraHU3MOB 8 1.5 bubmoreka LOK
' https://m.edso00.ru/7f41c292

bu6nmorexa LIOK
7 Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 https://m.eds00.ru/7f41c292

bubmmoteka IIOK
8 Pesepproe Bpems 1 https://m.edso00.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KIIACC

KoJsmn4yecTBO 4acoB DJIeKTPOHHbBbIE
(uudpossbie)
Nen/m  HaumMeHoBaHMe pa3esioB U TeM MPOrpaMMBbl Beero KOﬁHTpO.}IbHLIe HpﬁaKanecKne 0Bpa3oBaTEbHbIE
padoThbI padoThI pecypesi
bubnunoreka LIOK
1 OBOMIOHOHHAs OHONOTHA J 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
2 Bo3HukHOBEHNE U pa3BUTHE KU3HH Ha 3emiie 9 0.5 https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpyKarolas cpeaa 5 1 Bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 Bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
S Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2.5



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

IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
u/n Tema ypoka Beero KOﬁHTpOHLHBIe H[%aKaneCKne WiydeHHS  0GPA3OBATENbHBIE
padoThI padoThI pecypesI
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeToibl TO3HAHUA JKUBOM TPUPOJIBI.

2 [TpakTuueckas pabota Ne 1 «Mcnonp3oBanue 1 05 bubnuorexa [JOK
Pa3IMYHBIX METOJIOB MPU U3YYEHUH ' https://m.eds00.ru/863e6122
OMOJOTHYECKIX 00BEKTOB

3 buonoruueckue CUCTEMBI, MPOILIECCHI U UX 1 bubnnoreka [JOK
U3y4yeHue https://m.eds00.ru/863e6564

4 XuMHuecKkui coctaB KiIeTku. Boga u 1 bubnuorexa [JOK
MUHEpAJIbHBIE COJIH https://m.edso0o.ru/863e674e

bu6mmoreka [IOK

5 benku. Coctas u crpoeHue 0eKoB 1 https://m.eds0o.ru/863e6b72
DepMeHThl — OMOJIOTHYECKHE KaTallu3aToOPHhI.

6 JlaGopaTtopHnas pabota Ne 1 «3yuenue 1 05 bubnmnorexa [JOK
KaTaJIMTUYECKOM aKTUBHOCTH (pepMEHTOB (Ha ' https://m.eds00.ru/863e6b72
IpUMepe aMUJIa3bl MIIM KaTanas3bl)»

bu6mmorexa [IOK

! YTIEBOMEL. JumHeI 1 https://m.eds00.ru/863e6870

bubmuorexa [JOK

8 Hyinennossie kucnots. AT® 1 https://m.edso00.ru/863e6d5c

9 Hcropus n MeTOABI N3YYEHUS KIIETKH. 1 bubnuoreka [IOK
Kiterounas reopus https://m.edso00.ru/863e6e88

10 Kinerka xak memoctHas )KuBas CUCTEMA 1
CrpoeHune 3yKapuOTUYECKON KIIETKH.

bu6mmoreka [IOK
11 JlaGopatopnas padora Ne 2 «Msyuenne 1 0.5 https://m.eds00.ru/863e6ff0

CTPOEHUS KJIETOK PACTEHHH, )KUBOTHBIX,
rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha

https://m.edso0.ru/863e716c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

TOTOBBIX MUKPOIPCIIapaTax U UX OITUCAHUCH

bubnmoreka [JOK
12 OOMEeH BelIECTB WX META00IN3M https://m.e dsooLFru 18636766¢
bubmuorexa [JOK
13 PorocuTes. XemocuHTes https://m.edsogru/863e7c98
14 JuepreTieckuii oOmen Eggsj?ﬁ%?:é(szgrou/1263e7aae
JKu3HEHHBIN UK KIETKHU. JleeHue KIeTKH.
15 Murto3. JIaboparopnast paborta Ne 3 05 bubnuorexa [JOK
«Habmronenre MuTO3a B KJIIETKAX KOHUYMKA https://m.edsoo.ru/863e7dc4
KOpEIIKa JyKa Ha TOTOBBIX MUKpPOITpenapaTax»
16 buocunTtes 6enka. Peakuus MaTpuyHOTO bubnnoreka [JOK
CHUHTE3a https://m.edsoo.ru/863e796e
17 Tpaucusus — OuocunaTe3 Oenka Egggﬁﬁfggggﬁgwem 6e
18 Hexnerounslie GOpMbI )KU3HU — BUPYCHI hBtI;IEsJ:I/I//Ir(T)]f(Ij(s%(L)FrOu/IEGSeB 40
bu6mmoreka [IOK
19 @DopMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meiios https://m.edsoc?ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX KIETOK.
21 OmnogorBopenue. JlabopatopHas padora Ne 4 05 bubnuotexa [JOK
«/3yueHne CTpOeHHS MOJOBBIX KIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»
22 NunuBuayanbHOE pa3BUTUE OPraHU3MOB BH6J_1HOTeKa HOK
https://m.eds00.ru/863e8436
23 ['eHeTnKka — Hayka 0 HACJIEICTBEHHOCTH U bubnmoreka [JOK
W3MEHYMUBOCTHU https://m.eds00.ru/863e86f2
o4 3aKOHOMEPHOCTH HACIEAOBaHUS TPU3HAKOB. bubnmoreka [JOK
MonorubpuaHOe CKpenuBaHue https://m.edsoo.ru/863e8878
o5 Jurubpuanoe ckpeuBanyue. 3aKoH bubnuoreka [IOK

HE3aBUCUMOI'O HACJICOJOBAaHUA IIPU3HAKOB

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CuernieHHOe HAClIeJJOBaHUE MTPU3HAKOB.
JlaGopaTtopHnas pabota Ne 5 «M3yuenue

bubmuorexa [JOK

26 pPEe3yJIbTaTOB MOHOTUOPHTHOTO H 1 0.5 https://m.edso0.ru/863e8¢60
JUTHOPUTHOTO CKPENTUBAHUS Y IP030(hHUIIbI HA
TOTOBBIX MUKpPOIIpEnapaTax»

27 I'enernka nona. HacnenoBanue npu3HaKkoB, 1 bubnunoreka [HOK
CLIEIUICHHEIX C II0JIOM https://m.edso0.ru/863e8c60
HN3menunBocth. HeHnaciencteeHHas

N - crmmesmsmcetnm il B s Busmorsa 101

yd A 1 ’ : https://m.eds00.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»
HacnencrBenHast U3MEHYUBOCTb. Bu6morexa LIOK

29 Jlaboparopuas pabota Ne 7. «AHanu3 Myranui 1 0.5 https://m.edsoo.ru/863e8efe
y Ip030(UITbI Ha TOTOBBIX MUKPOIpErapaTax»

bu6mmorexa [IOK

30 T'eneruka venosexa 1 https://m.edso0.ru/863e8d78
PesepBubIil ypok. O600111€HIE TIO TEME

31 «HacnencTBeHHOCTH U N3MEHUYNBOCTD 1
OpPTaHU3MOBY

32 Cenexnus Kak HayKa U TPoIece 1 bubmorexa LIOK

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

33 MeTobl M JOCTUKEHHUS CENEKLIMU PACTEHUN U 1 bu6mmoreka [IOK
JKUBOTHBIX https://m.edsoo.ru/863e9214

34 broTexHoI0rus Kak oTpaciib MpOU3BOJICTBA 1 bubmorexa [IOK

https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
[
Jl:}-n Tema ypoxka Beero KonTpoabubie IIpakTuueckue il;;‘?eﬂl/lﬂ gg]?;gz?:;eﬂbnme
padoThI padoTshI pecype
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 BH6J_IHOTeKa LOK
https://m.edso00.ru/863ea20e
2 HcTopus pa3BUTHS IpEICTaBICHUN 00 1 bubnuoreka [IOK
3BOIIOLIHU https://m.edsoo.ru/863e9570
3 MuKposBozTiOLH 1 Eggs?;l;?:(;{sigroug%e%le
[Tomymsmus Kak dIeMEeHTapHas eIUHUIA BUIA
4 u 3Bomouunu. Jlabopatopnas paborta Ne 1 1 05 bubnuorexa [JOK
«CpaBHEHHE BUIOB 110 MOPHOIIOTUIECKOMY https://m.eds00.ru/863e99c6
KPUTEPUIO»
5 JIBIKy1IME CUITBI (3JIEMEHTapHbIE (PAKTOPHI) 1 bubnnorexka [JOK
SBOJIIOIAU https://m.edso0.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 Egggﬁﬁfg&igﬁ};e'gege 40
Pe3ynbTathl 3BOMIOIUU: TIPUCTIOCOOIEHHOCTD
OpPraHU3MOB M BUI000pa30BaHUE.
7 lel60paT0pHa}I pa60TapN9 2 ((OHI/IC&P‘I.I/Ie 1 0.5 Egggﬁr?]?:;szgrouge'gegf de
MPUCIIOCOOJICHHOCTH OPTaHU3Ma U e
OTHOCHUTEIILHOTO XapaKTepay»
8 HampapiieHust ¥ TyTH MaKpOIBOJTFOIIHH 1 BH6J_IHOTeKa HOK
https://m.edso00.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONNN 1
10 Ucropwus sxu3nn Ha 3emiie 1 MEeTObI €€ 1
W3YYCHHUS
11 ['umoTe3sl MPOUCXOKIACHUS KU3HHA HA 3emIie 1 Bubmorexa HOK
https://m.edso00.ru/863ea5a6
12 PasButne xu3Hu Ha 3emMie Mo 3pam 1 1 bubnmoreka [JOK

nepuojam

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

OCHOBHBIE 3TaIbl HBOJIIOIUN PACTUTEIILHOTO
1 ’KUBOTHOTO Mupa. [IpakTuyeckas pabora Ne

bubmuoreka [JOK

13 1 «3ydyeHne uckonaeMbIx OCTaTKOB 05 https://m.edso0.ru/863ea8hc
pPacTeHMii U KUBOTHBIX B KOJUIEKLIHAX )
14 CoBpemeHHas cucTtemMa OpraHu4eckoro Mupa bubmorexa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIIONHS YeJIOBEKa (aHTPOTIOTEHE3) buGmnorexa LIOK
https://m.edso0.ru/863eac2c
bu6mmorexa [IOK
16 JIBrokymie cuitbl ((hakTOphl) aHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUU IBOJIOLUHU YeJIOBEKa
18 UYenoseyeckue pacsl U IPUPOIHBIE bubnnoreka [JOK
aZanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHblil ypok. O60011IeHHE 110 TEMe
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emiie»
20 OKoJ0rus Kak HayKa
bu6mmoreka [JOK
21 Cpenbl 06uTaHMs U SKOJIOTHYECKUe GaKTOpPbI https://m.edsoo.ru/863eafec
AoGuotuueckue daxktopsl. JJabopaTtopHast
pabota Ne 3. «Mopdomnoruueckue
29 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bubnunorexa [JOK
obutanusy. JlaboparopHas padota Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»
bubmuorexa [JOK
23 bromieciue paxroper https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XAPAKTEPUCTUKHI
o4 nomyssitun. [Ipaktudeckas padora Ne 2 05
«IToacYET MIOTHOCTH MOIMYJISILIUI PA3HBIX '
BUJIOB PACTCHHID)
bubmuorexa [JOK
25 Coo01ecTBa OpraHu3MoB — OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) bubnuoreka [JOK



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

https://m.edsoo.ru/863eb46a

OcCHOBHBIC TOKA3aTEIU SKOCUCTEMEL.

bu6mmoreka [IOK

27 Dxonorundeckue nupamuapl. CBoMCTBa 1 https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccus
28 [TpupoaHbIE SKOCHCTEMBI 1
29 AHTpPOIIOT€HHbIE 3KOCUCTEMBI 1
30 buocdepa — rinobanpHas skocucTema 3eMiIu 1 Egggﬁ%ﬁ;{;ggg%ebbs‘e
31 3aKOHOMEPHOCTH CYyIIECTBOBaHMS OHOC(hepbI 1 Eggs?ﬁgfsgsigroug%eb 416
32 YenosedecTBo B Onocdepe 3emiu 1
33 CocyiecTBoBaHUE TPUPOBI U YEIOBEUECTBA 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O600111€HIE TEMBI 1
«Co001IecTBa M SKOJIOTUICCKHE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

1.  buonorus. buonormdaeckue cucteMbl U mporecchl. 10 Kimace: yaeOHuK
i1 001Ie00pazoBaTeNbHbIX yupexkieHni (0a3oBbiid ypoBeHb) A.B. Tepemos, P.A
ITerpocora. — 2-e uz ., uctip. M.: Muemosuna, 2022. — 400 c.: w.

2.  buonorus. buonormueckue cucTeMsl U mporecchl. 11 kimacc: ydeOHuK
ISt 001Ie00pa3oBaTeNbHBIX YupekaeHui (0a30BbIii ypoBeHb) A.B. Tepemos, P.A.
[lerpocosa. — 2-e u3n., uctp. M.: Muemosuna, 2022. —400 c.: u.

3. TepemoB  A.B., [IlerpocoBa P.A. Ilporpammbl  nmmus
o011eo0pa3oBaTeIbHbIX yUpeKIeHUN. bronornueckue cucteMbl U MPOLECCHI.
10-11 xmaccer (0a30BbIi ypoBeHb). M.: MHeMo3uHa, 2022. -72¢.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
TepemoB A.B., IletpocoBa P.A. Ilporpammbl 1jsi 0011e00pa3oBaTelbHBIX
yupexaeHul. buonormueckue cucrembl W npoueccel.  10-11  xiaccsr
(yriyOnensslid ypoBeHb). M.: Muemo3uHa, 2022. -72c.

ObOPYTOBAHUE JIJIS1 IIPOBEJJEHUA JIABOPATOPHBIX,
[TPAKTUYECKHUX PABOT, AEMOHCTPALINUN

Oo6opynoBanne "Touku pocta" st MPOBEACHUS JaOPAaTOPHBIX, MPAKTUYECKUX
pabot, nmeMoHcTpamnuii. MyIbTUMEIUIHBIA MPOEKTOP, JKpaH, HOYTOYK,
MYJIbTUMEIUIHBIC TTOCOOHSI, KOJIOHKH.



