MHUHHUCTEPCTBO MPOCBEIIEHUA POCCUACKOMN ®ENEPAIINNA
MunucrepcTBo 006pazoBanus CTaBpOIOIBCKOTO Kpast
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MOYVY COLI Ne 6 r. bByneHHoBCcKa
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(10 — 11 knaceni)

[IporpamMmy coctaBuia
C.B.Comonkuna,

YUUTENIb XUMUHU U OUOJIOTHH,

BBICIIAs KBAIM(UKAIIMOHHAS KATETOPHS

r. bynennosck 2024



IHHOACHUTEJIBHASA 3ATINCKA

PaGouast mporpamMma o 6M0JIOTHH HA YPOBEHB CPEIHET0 00IIero 00pa3oBaHus sl 00yJarOIIUXCS
10-11-x xmaccoe MOY COHI Ne 6 r. byaeHHoBcka pa3paboTaHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

. @®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 o6pazoBanun B Poccuiickoit
Oenepauuny;

. npukaza MwuHOOpHaykm oT 17.05.2012 Ne 413 «O06 yrBepxkacaunu (HeaeparbHOTO
rOCyJapCTBEHHOTO  00pa3oBaTeNbHOTO CTaHAapTa CcpeaHero oOmero oOpaszoBaHus»  (C
M3MEHEHUSIMU, BHECEHHBIMU ITpUKa3oM Munnpocsemenus ot 12.08.2022 Ne 732);

. npukaza Munnpocsemenuss ot 18.05.2023 Ne 371 «O6 yrBepxkaeHuu GdenepaabHON
00pa3zoBaTeNbHON MTPOrpaMMBbl CPETHETO O0IIEro 00pa3oBaHUs»;

. npukaza MunnpocBemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu I[lopsiaka
OpraHu3alliii ¥  OCYIIECTBJIICHUS  0Opa30BAaTENbHON  JESATEIBHOCTH TIO0  OCHOBHBIM

00111€00pa3oBaTeIbHBIM TIPOrpaMMaM — 00pa30BaTEIbHBIM MpOrpaMMaM HavaJbHOTO OOIIETO,
OCHOBHOTO OOIIIETO U CPEeIHEr0 00IIero oOpa3zoBaHUs;

. KOHLIETIIMY MpenoiaBanus yueOHoro npenmera «buonorusy;

. CIl 2.43648-20 «CaHuTapHO-3IIUEMHOJIOTHYECKHE TpeOOBaHUS K OpraHu3alusIM

BOCIIMUTAaHUS W OOYYEHHUsS, OTAbIXa W O3JOPOBJICHHUS JETEH W MOJOACKN», YTBEPKICHHBIX
MOCTAHOBJIEHUEM TJIABHOTO caHUTAapHOTO Bpaya ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTuBbl U TpeOOBaHHUS K OOECIEUEHUIO
6e30macHOCTH U (W1K) 6e3BpeAHOCTH IS YyelnoBeKa (GakTOpOB Cpelbl OOMTAHUS, YTBEPKIACHHBIX
MOCTAHOBJIEHUEM TJIABHOTO caHUTapHOrO Bpaya ot 28.01.2021 Ne 2;

. y4eOHOT0 TUTaHa CpeAaHero o0miero oOpa3oBaHus, yTBEpkAeHHOTO mpukazom MOY COII
Noe 6 r. bynennoBcka or 28.08.2024 Ne 133 «O BHECEHMHM HW3MEHEHHMH B OCHOBHYIO
00pasoBaTeNbHYIO TPOTPAMMY CPEIHET0 00IIero oOpa3oBaHUMY;

. (dbenepanbHO pabouell mMporpaMMsI 1o yueOHOMY TipeaMeTy «buoorusi».

PaGouass mnporpamma OpHUEHTHpOBaHAa Ha IIeJIeBbIe MPHOPUTETHI, CHOPMYIUPOBAHHBIE B
dbenepanbHOl pabouell mporpaMmMe BOCIIUTaHUs U B paboueld mporpamme Bocniutanus MOY COII
No 6 r. bynenHoBcka.

[Ipu paszpaboTke mNporpaMMbl IO OHOJIOTHMH TEOPETUYECKYID OCHOBY JUIsl ONpEIeICHUs
MOJIXO0JM0B K (OPMHUPOBAHUIO COJCp)KaHMUsSI y4eOHOTrO TipeaMeTa «bHOJorus» COCTaBHIIH:
koHnentyanpHbeie mosiokeHuss PI'OC COO o B3aMMOOOYCIOBICHHOCTH LieJieH, COICp)KaHMUs,
pe3ynbTaToB 00y4eHHs U TPeOOBaHMI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 00IINX
LUeIsIX W MPHUHIIMIIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro O0OIero
oOpazoBanusi B Poccuiickoii denmeparuu, a Takke TMOJOXKEHHS O crenuduke Ouosjoruu, e
3HAYEHUH B MMO3HAHUH JKUBOU MPUPOIBI M 00ECIIEUeHUH CYIIECTBOBAHMSI YEIOBEYECKOTO OOIIEeCTBRA.
CornacHo Ha3BaHHBIM TOJIOKEHHSIM, OMIPEICIICHBI OCHOBHBIE ()YHKIIMH IPOTPaMMBbI 110 OHOJIOTHH U
e€ CTpyKTypa.

[IporpamMma mo Ouonoruu Ha€t MpeAcTaBICHUE O IENIX, 00 oOmel cTparernu OO0y4eHus,
BOCITUTAHUS U Pa3BUTHUSA, OOYUAIOIINXCS CpeICTBaMU yuyeOHoro npeamMera «buonorusy, onpenenser
o0s3aTenpHOE MPEIMETHOE COJIepPIKaHue, ero CTPYKTYpPY, pachpeelieHne Mo pasfeiiaM U TeMaM,
PEKOMEHAYEMYIO TIOCIEA0BATEIFHOCTh U3YUeHUS YYEOHOTO MaTepuana ¢ y4€TOM MEKIPEAMETHBIX
U BHYTPUIPEIMETHBIX CBSI3€H, JTOTUKKA 00pa3oBaTeNbHOTO MpOIlecca, BO3PACTHBIX OCOOEHHOCTEH
oOyJaronuxcs.

B mporpamme no GMOJOTHH TaK)Ke YUUTHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeaIMETHbIM M TMPEAMETHBIM pe3ylbTaTaM 00ydeHus B (OPMUPOBAHMM OCHOBHBIX BHJIOB



y4eOHO-TT03HABATEIPHON  JIEATEIIbHOCTH/Y4eOHBIX JIEHCTBUH, OOYYarOIMMUXCS IO OCBOCHHIO
coJiepKaHusl OMOJIOTHIECKOT0 00pa30BaHusI.

B mnporpamme mo Ouosormu (10—11 kmaccel, 06a30BBIl ypOBEHb) pealnM30BaH MPHHLUI
MPEEMCTBEHHOCTH B W3y4eHWH Owonorum, Omaromaps dYeMy B HEH IpoCMaTpUBaeTCs
HaIpaBJICHHOCTh HAa DPa3BUTHE 3HAHWMW, CBS3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS,  [IEHHOCTHBIX  OpPHUEHTAMH  JUYHOCTH,  SKOJOTUYECKOTO  MBIIIJICHHUS,
MPEJCTaBICHUN O 3J0POBOM 00pa3e )KM3HHU U OEPEKHBIM OTHOIIEHUEM K OKPY)KAIOIIEH PUPOIHOM
cpene. IloaToMy Hapsay ¢ U3ydeHHEM OOIMIEOMOIOTUYECKUX TEOPHil, a TAKKE 3HAHUN O CTPOCHUHU
KHUBBIX CHCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IIPOIIECCOB B
nporpaMme 1O OHOJIOTHMHM YAEJICHO BHHMAHHE WCIOJB30BAHUIO TIOJYYEHHBIX 3HAHWHA B
MOBCETHEBHON KM3HHM ISl pEIIeHHs] TPUKIaJHBIX 337ad, B TOM 4YHCIe: MPOQUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHWII ~ YeNOBEKa,  MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHSA,
000CHOBaHHS SKOJOTUYECKH II€JIeCO00Pa3HOTO TOBEICHUS B OKpYXArOIIEH MPHUPOIHOU cpere,
aHaM3a BIMSHUS XO3SHCTBEHHOH JESTEIHHOCTH YEIOBEKa HAa COCTOSHHUE MPHPOJHBIX U
MCKYCCTBEHHBIX OJKOCHCTEM. YCWICHHWE BHUMAHUS K MPHUKIAJIHOW HAIMPABIEHHOCTH Y4eOHOTO
npeaMera «BHOJOTHS MPOJUKTOBAHO HEOOXOAMMOCTBIO OOECIIEYEeHHUs] YCIOBHHA Ul PEIICHUS
OJTHOW M3 aKTyaJbHBIX 3aJad IIKOJIBHOTO OMOJOTHYECKOTO OOpa30oBaHMS, KOTOpas MPEAroiaraeT
dbopmupoBaHHe y OOYYAIOMIMXCSI CIIOCOOHOCTH aganTHPOBAaThCS K HW3MEHEHHSM JIHHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buomornss Ha ypoBHE cpeaHero oOmero oOpa3oBaHWs 3aHMMaeT BaxHOoe MecTo. OHa
obecrieunBaeT (GOPMHPOBAHHE Yy OOYYAIOIIMXCS TPEICTABICHUM O HAy4YHOW KapTHHE MHa,
pacmupsier 1 0000IIaeT 3HaHUS O KMBOH MpPUpPOJE, € OTIMYUTEILHBIX MPU3HAKAaX — YPOBHEBOM
OpraHu3alliii M SBOJIIOLUH, CO3MaéT YCIOBUS JUIsi: TIO3HAHUS 3aKOHOB IKMBOW TPUPOJIBI,
dbopmupoBaHus (PYHKIMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0Oe3omacHoro oOpasza
KHU3HH, SKOJIOTHYECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOM MTPHUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHHe OUOJIOTHS UMEET TaKXKe ISl PEIICHUS BOCITUTATEIBHBIX U Pa3BUBAIOIINX
3amad cpegHero oOmero oOpa3oBaHUs, colMaIM3anuu oOydaromuxcs. M3ydeHue Ownosoruu
obecrieunBaeT yciaoBHS UIS  (POPMHUPOBAHUS HMHTEIUICKTYAJIbHBIX, KOMMYHUKAIlMOHHBIX U
MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET MHTErPAlUU OMOJIOTHYECKIX
3HaHUH C TMPEICTABICHUSIMU W3 JPYrHMX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (U3UKU, XUMUU U
reorpapun. Ha3BaHHBIE TOJIOKEHHMSI O TpeJHAa3HAYEHUH Y4YeOHOro mnpenmera «buosorus»
COCTaBWJIM OCHOBY JIJIsl OIIPEICIICHUS MOJX00B K OTOOPY U CTPYKTYPUPOBAHUIO €r0 COICPIKaHUs,
MPEJCTABICHHOTO B MPOrpaMMe 1o OHOJIOTHH.

OTt0op coxepkanusi yueOHOTO npenmera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIHMKA KYJIbTYPOCOOOPA3HOTO TOJX0/Id, B COOTBETCTBUU C KOTOPBIM OOYYArOIIHUECs JIOJKHBI
OCBOUTHh 3HAHUS M YMEHWsI, 3HaYMMBbIC Ui (OPMHPOBAHUS OOIEH KYJIbTYpBI, ONPEICIISIONINC
aJICKBaTHOC IIOBEJICHHE 4YEIIOBEKAa B OKPYKAWIIEH NPUPOJHONM cpele, BOCTPEOOBAaHHBIC B
MOBCETHEBHOM KHU3HM U MPAaKTUYECKOH nesTenbHocTH. Ocoboe MecTo B 3TOH cucTeMe 3HaHWH
3aHMMAIOT AJIEMEHTHI COJIEPKaHUsI, KOTOPhIE CIy)KaT OCHOBOM Juis (hOpMUPOBAHUS TPEICTaBICHUN
O COBPEMEHHOW E€CTECTBEHHO-HAYyYHOW KAapTUHE MHpPa W I[EHHOCTHBIX OPUEHTAIMSX JIMYHOCTH,
CMOCOOCTBYIOIIMX I'yMaHU3aIlUN OMOJIOrMYECKOTO 00pa30BaHusl.

CtpykTypupoBaHHE coJepxaHUs Y4eOHOTO Marepualia B TMporpaMMe Mo OuoJioruu
OCYIIECTBJICHO C Y4ETOM NPUOPUTETHOIO 3HAYEHUS 3HAHUH 00 OTIMYUTENBHBIX OCOOEHHOCTSX
KHUBOU MIPUPOBI, O €€ YPOBHEBOM OpraHU3aluy U 3BOJIOIHMHA. B COOTBETCTBUU C 3TUM B CTPYKTYpe
yuebHoro npeameta «bHOIOTH) BBIEIEHBI CIEIYIONIUE COAepKaTeIbHble TUHUM: «buonorus kak
Hayka. MeToabl HayyHOTO TO3HaHUM», «KieTka kak Ouojorumyeckas cucreMayn, «OpraHusM Kak



Ouosorudeckas cucrema», «Cucrema 1 MHOrooOpasue OpraHMYecKOro MUpPay, « IBOJIOIUS KUBOI
MPUPOIBIY, «DKOCUCTEMBI M MPUCYIINE UM 3aKOHOMEPHOCTH.

Ilenp wu3yueHuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJICHHE
00yJaIONTUMUCS 3HAHUSIMHU O CTPYKTYPHO-(PYHKIIMOHATIBHONW OPraHU3alliy KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHne yMEHUH UCIIOB30BATh ATH 3HAHUS JUISI TPAMOTHBIX JICHCTBUN B OTHOIIICHHUH
00BEKTOB JKMBOW MIPUPOJIBI M PEIICHUS PA3IMIHBIX KU3HEHHBIX TIPOOJIEM.

JlocTmkeHne Uenw W3ydYeHus ydeOHoro mpenMera «buornorus» Ha 06a30BOM YpOBHE
o0ecrieunBaeTCsl peICHUEM CIIEAYIONUX 3a1ay:

OCBOCHHE OOYUYAIONIMMHUCS CHCTEMBI 3HAHUH O OMOJIOTHMYECKUX TEOPUSX, YICHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSX, TUTIOTE3aX, IPABHIIIAX, CIYXKAIIMX OCHOBOU JUIsi (JOPMUPOBAHUS MPEACTABICHUI
0 €CTCCTBCHHO-HAYYHOH KapTHHE MUpPA, O METOJIaX HayYHOTO TIO3HAHUS, CTPOCHUH, MHOTOOOpa3uu
U OCOOCHHOCTSIX JKHBBIX CHCTEM pa3HOTO YPOBHS OPTAaHU3AIMU, BBIIAIONIUXCS OTKPBITUSAX U
COBPEMEHHBIX UCCIICJIOBAHUSX B OHOJIOTHH;

dbopMupoBaHHe y OOyYaAIONIMXCS IO3HABATEIBHBIX, HHTEIUICKTYAIBHBIX W TBOPYECKHX
CIIOCOOHOCTEH B Ipollecce aHaM3a JaHHBIX O MyTSX Pa3BUTHS B OWOJIOTMH HAYYHBIX B3IJISJIOB,
UJICH | TTOJIXO0JIOB K U3YYSHHIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIuy;

CTaHOBJICHUE Y OOYJArOIIHUXCS O0IIeH KyJIbTyphl, (DYHKITMOHAILHOW IPAMOTHOCTH, Pa3BUTHE
YMEHHH OOBSICHATh W OIICHUBATH SIBJICHUS OKPYXKAIOMIETO MHUpPA YKHBOW MPHPOJBI HA OCHOBAHUHU
3HAHWH W OITBITA, MOJTYdEHHBIX MPU U3YUYCHUN OMOJIOTHH;

dbopMupoBaHHEe Yy OOy4aIONIMXCA YMEHUH WLIFOCTPUPOBATh 3HAYCHHE OMOJIOTHYCCKHUX
3HaHUH B TPAKTUYCCKOH JCATEIBHOCTH 4YEIIOBEKAa, pPAa3BUTUU COBPEMEHHBIX MEIUITUHCKIX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA;

BOCIIMTAaHUE YOEXKJAEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS UEJIOBEKOM JKHBOW MPUPOJIEI,
HEO0X0IMMOCTH OEpe)HOTO OTHONICHUsS K HEW, COOIONCHUS 3TUYECKUX HOPM IPH MPOBEACHUHU
OMOJIOTUIECKUX UCCIICIOBAHUH;

OCO3HAHHE IICHHOCTH OHMOJIOTUYECKUX 3HAHWUW JUIS TOBBIIICHHUS YPOBHS AKOJOTHYECKOU
KYJIBTYPBI, 7151 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHUH W YMEHUH B IOBCEIHEBHOW JKM3HU ISl OLECHKHU
MOCIICICTBUI CBOEH JEATEIBHOCTH [0 OTHOIICHHIO K OKpYKalomied cpelne, COOCTBEHHOMY
3I0pOBBI0, 000CHOBAHUE U COOIIOIEHHE Mep TTPO(DHUIAKTHKY 3a00I€BaHU.

B cucreme cpemnero o6mero odpaszoBaHus «buosorusi», u3ydaemass Ha 0a30BOM ypOBHE,
SIBIISICTCSL  00SI3aTEIbHBIM YU4EOHBIM TIPEAMETOM, BXOISIIUM B COCTaB MPEIMETHON o00iacTu
«EcTecTBeHHO-HAYYHBIC TTPEMETHI.

Jlnst u3yveHus: OMOJIOru Ha 0a30BOM YPOBHE CpEIHEro o0miero ooOpa3oBaHusi OTBOJUTCS 68
yacoB: B 10 kimacce — 34 yaca (1 yac B Hezenmto), B 11 kimacce — 34 yaca (1 yac B Hezento).

COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buonorns kak Hayka.

buonornss kak Hayka. CBsi3b OMONOTHMM C OOIIECTBEHHBIMH, TEXHUYECKMMU M APYTUMH
€CTeCTBEHHBIMH HayKaMmu, ¢unocodueil, STHUKOH, 3cTeTMKOW U mnpaBoM. Pomb Ouosorun B
(bopMUpPOBaHUN COBPEMEHHON Hay4YHOU KapTHHBI MUpa. CucTemMa OHOJIOTHYECKUX HaYK.



Metoapl NO3HAHUS KUBOW MPHPOIBI (HAOMIOACHUE, HKCIEPUMEHT, ONKCAaHHE, W3MEPEHHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konpuos, /[x. Yorcon u @. Kpuk.

Tabmuuer u cxembl: «MeToAbI TO3HAHUS KUBOK TIPHUPOIBI.

JlabopaTopHble U NPAKTHYEeCKHE PA0OThI:

[Ipaktuyeckas pabora No 1. «Mcmosb30BaHME pAa3IWYHBIX METOJOB TMPH H3YYCHHH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aL M.

XKusble cuctemsl (OMOCUCTEMBI) KaK MpeaMeT U3ydeHust 6uoaoruu. OTIndue )KUBbIX CUCTEM
OT HEOPTaHUYECKOU IPUPOIBI.

CpoiictBa OmocucTeM © WX pa3HooOpazwe. YpPOBHM OpraHU3alMH  OHOCHCTEM:
MOJIEKYJISIPHBIH, KJICTOYHEIH, TKaHEBBIH, OPraHU3MEHHBIH, MONYJIALIMOHHO -BUOBOI,
9KOCUCTEMHBIN (OMOreo1IeHOTHYECKHI ), OMOCHEPHBIH.

JdemoncTpaumnu:

Tabmumper u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHU OpraHu3aldy KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Mosiekyasl JJHK.

Tema 3. XuMH4ecKuii cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KJIETKH. XHUMHUYECKUE HJIEMEHTBI: MAaKpO3JIEMEHTbI, MUKPOIJIEMEHTHI.
Bona n MuHepanbHbI€ BelleCTBA.

OyHKIMU BOJBI U MUHEPAIbHBIX BelllecTB B KieTke. [lognep:kanrue ocMoTudeckoro 6anaxca.

benku. CoctaB u cTpoeHne OeIKOB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. Hesamennmelie u
3aMEHUMbIC aMUHOKHUCIIOTHl. AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYPhI OCITKOBOM MOJICKYITBI
(mepBUYHAasi, BTOPUYHAS, TPETHUUHAS U YETBEPTUUHASI CTPYKTypa). XUMHUECKHE CBONCTBA OEIKOB.
buonorndeckue GyHKIIMU OCIKOB.

@®epMeHThl — Ouonorumyeckue karanuzatopbl. CrTpoeHue ¢GepMeHTa: aKTHUBHBIA LEHTP,
cyOctpatHas  cnenuduunocts.  Kodepmentsl.  Burtamunbsl.  Ominuns  QepMEHTOB  OT
HEOPraHMYECKNX KaTan3aToOpOB.

VYrneBoapl: MOHOcCaxapuIbl (IJI0K03a, pubo3a M J1e30Kcupub03a), aucaxapujipl (caxaposa,
JaKTO3a) W MoJMcaxapuabl (Kpaxmaj, TJMKOTeH, LeJuloio3a). buonornyeckue (QyHKIUU
YIJI€BOJIOB.

Jlunuael:  Tpurauuepuabl,  Gocoaunuasl, crepouasl. [ 'uapodriibHO-rUaAPOPOOHBIE
cBoiicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE YIJIEBOJIOB, OCJIKOB M JIMMUIOB Kak
HWCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotel: JIHK u PHK. Hykneorunsl — MOHOMEpBl HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenue u pynkuuu PHK. Bunet PHK. AT®: ctpoenue u GyHKIHH.

[uTonorus — Hayka o kieTke. Kiietounas Teopust — mpuMep B3aUMOAEHCTBHS UaeH U (akToB
B Hay4yHOM MO3HAaHUU. MeToabl N3y4eHus KIETKH.

Knerka kak 1enoctHas xuBas cucrema. OOIIue NpPU3HAKU KIETOK: 3aMKHYTas Hapy)KHas
MeMmOpana, mojekynsl JIHK kak reneTnueckuii anmapar, cucteMa CUHTe3a Oenka.

Tumbl  kJeTOK: dJyKapuoTHYeckas U Impokapuotudeckas. (OCOOEHHOCTH  CTPOEHUs
npokaproTHueckor kineTku. Kietounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTENILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAas CTEHKA, TJIMKOKAJIUKC, UX (YHKLUH.
[Ina3matuyeckass MemOpana, e€ cBoiictBa W (QyHKuuu. LuTomnasmMa u €€ OpPraHoOMIBI.



OnnomemOpanubie opranounsl kietku: JIIC, anmapar ombmxku, mm3zocomsl. [lomyaBTOHOMHBIE
OpraHoW/Ibl KJIETKU: MUTOXOHJIpUH, TacTuabl. [Iporcxokaenrne MUTOXOHAPUNA U TIacTu. Bumbl
wiactua. HemeMOpaHHBIE OpraHOMABI KIETKH: PHOOCOMBI, KJIETOUHBIA IIEHTpP, IEHTPHOIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOUIOB KIETKU. BritoueHus!.

SAnpo — perynastopHblii neHTp KieTku. CTpoeHue sapa: sjaepHas 000J0YKa, KapHoIuiazMma,
XPOMATHUH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIETKE.

JdemoHcTpaumnu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneinen, P. Bupxos, x. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbel:  «PacnpeneneHne  XMMHUYECKHX  JJIEMEHTOB B HEXHUBOM  IPUPOJIEY,
«PacrnpeneneHre XuMUYECKHX AJIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmupsr u cxemsl: «llepuoguueckas Tabnuia XUMHUYECKUX 3JeMEHTOB», «CTpoeHue
MOJIEKYNBI BOJb», «bruocunTe3 Oenka», «CtpoeHue Mosekyinbl Oenkay, «CtpoeHue depmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CtpoeHune syKapHOTHYECKOU
KIeTKn», «CTpoeHMe JKHUBOTHOM KIETKW», «CTpOEHHE pacCTUTEIbHOW KIETKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE /Ipa KIETKW», «YTIE€BOABDY, «JIumuasn.

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpyIOBaHHWE Il TPOBEACHUSI HAOIIOJICHUH,
M3MEPEHUH, SKCIEPUMEHTOB, MHUKPOIpPENapaTrhl PAaCTUTEIbHBIX, XHUBOTHBIX M OaKTepHUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

Jlabopatopnass padota Ne 1. «M3yueHue KaTadUTUYECKOW aKTHBHOCTH (epMeHTOB (Ha
MpUMepe aMUIa3bl WK KaTajaasbl)y.

JlabopaTtopHnas padorta Ne 2. «3ydeHue cTpoeHUs KIETOK PACTEHUM, )KUBOTHBIX U OaKTepUid
[10J] MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIPENAPATAX U UX OTHCAHUEN.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemecTB, WM METa00IM3M. ACCUMUIIAINSA (TUTACTHYECKUH OOMEH) U TUCCUMUIISIIHS
(oHepreruyeckuii oOMEH) — JBE CTOPOHBI E€IMHOrO Impolecca Merabonuzma. Poiib 3akoHOB
COXPaHEHUs BEIECTB U SHEPTUU B IOHUMAHUU METa00IU3MA.

Tunbel oOMeHa BemiecTB: aBTOTpPO(HBIH M rerepoTpodHbii. Pons ¢gepmMeHTOB B 00MEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TemHOBas (a3l (orocuHTe3a. Peakuumu Qorocunresa.
O¢ddextuBHOCT (hoTOCUHTE3a. 3HaUeHUEe (PoTOCHMHTE3a JUIs KU3HU HA 3emie. BiausHue ycioBuit
cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XeMOCHHTe3upywie Oakrepuu. 3HAaYeHHUE XEMOCHHTEe3a MJIs KU3HH Ha
3emuie.

DHepreTuyeckuii 0OMeH B KJeTKe. Paciernenre BeecTs, BbIICICHHE U aKKyMYJIUPOBaHUE
SHEPTUU B KIETKe. OTambl SHepreTudyeckoro oOmeHa. I['nmukonu3. bpokeHue M ero BHIBL
KucnopogHoe okuciaeHue, WM KiIeTodyHoe JblxaHue. OxucinutenbHoe (GochopriinpoBaHUe.
D¢ dexTUBHOCTH SHEPreTHUECKOTo 0OMEeHa.

Peakiun matpuuyHoro cunte3a. [enernueckas wuHpopmamus u JHK. Peamuzamus
reHeTUYeCKoi WHpopMaluu B KJIETKe. |'@eHeTHUeCKud KOJ MU €ro CBOWCTBA. TpaHCKpUIIIUS —
Matpuunblii cuate3 PHK. Tpaucmsimust — 6uocunTe3 Oenka. Drtambl TpaHcsaiuu. KoawpoBaHue
aMHHOKHUCIIOT. Posib pubocoMm B GuocunTe3e Oernka.

Hexnerounslie ¢popmbl xu3Hu — BUpYCHl. Mctopust oTkpsiTis Bupycos (. M. ViBaHOBCKMIA).
OCOOEHHOCTH CTpOEHHST M >KM3HEHHOTO IuKiIa BHUpycoB. bakrepuocdaru. bonesnu pacTeHui,



KUBOTHBIX M 4YEJIOBEKa, BBI3bIBaeMble BHpycamH. Bupyc mmmyHonedwunmra uyenoBeka (BUY) —
Bo30ymutens CIIM/la. OOpatnHast TpaHCKpHUILUMs, peBepTaza W uHTerpasa. IIpodumaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoHcTpaumnu:

IToptpersr: H. K. Konbuos, 1. Y. UBanoscku, K. A. Tumupszes.

Tabmuie! u cxembl: « Tunel muTanus», «Metabomu3m», « MUTOXOHAPHUS», « JHEPTETHUSCKUAN
obMen», «Xmoporutacty, «Porocunredn, «Crpoenne JIHK», «Crpoenne u (QyHKIIMOHHpPOBAHUE
reHa», «Cunrte3 Oenkay, «l'enernmueckuii koa», «Bupyce», «bakrepuodarm», «CTpoeHue u
*u3HeHHbI uki Bupyca CIINa, 6akrepuodaray, «Pemmukamus JJHK».

ObopynoBanue: Moaenu-anmuukanuu «Ynsoenue JHK wu tpanckpunmus», «buocuntes
oenka», «CTpoeHue KIeTku», Moaens cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1mmki, wiaM >ku3HEHHbIM LUK kietku. Mutepdaza u muto3. Ilpomeccsl,
npoTtekalomue B uHTepdaze. Perumkanus — peaxuuss MarpuuHoro cunresa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapuoTHN. JIMIUIOWIHBIA W TallJIOUIHBIA XPOMOCOMHBIE
Habopel. Xpomatuasl. LluTonornyeckue OCHOBBI Pa3MHOKEHUS M HHAWBUIYaTbHOTO DPA3BUTHS
OpraHU3MOB.

Jenenne knetkn — Muto3. Ctaauu muto3a. IIponeccel, mpoucxoasimme Ha pa3HbIX CTaIUsAX
MHTO3a. BHOJIOrMYEeCKHil CMBICT MUTO3a.

[Iporpammupyemasi rudesb KIETKH — aronTo3.

®opMBl pa3MHOKEHHS OPraHU3MOB: Oecrosioe U MmosioBoe. Buapl 6ecrnonoro pazMHOKEHUS:
JiefieHue HaJaBOE, IMOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIHOpPOOOpa30BaHME, BETE€TaTUBHOE
pa3MHoxeHue. VICKycCTBEHHOE KJIOHHPOBAHNE OPTraHU3MOB, €0 3HAYEHHUE ISl CEJICKIIUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOIOrO.

Meiio3. Cragum wmeiio3za. IIpomeccel, mpoucxomsuue Ha craausx Menosza. [loBenenue
XpoMmocoM B Meiio3ze. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MeEH03a.

I'amerorenes — mporecc 00pa3oBaHUs IMOJIOBBIX KIETOK Y KMBOTHBIX. IlojoBbIe >Kenesbl:
CEMEHHUKU W su4yHUKU. OOpazoBaHuWE W pa3BUTHE IMOJIOBBIX KJIETOK — ramer (CIepMaTo30uj,
SilIeKJIeTKa) — coepMaroreHe3 U oBoreHes. (OcCOOEHHOCTH CTpOEHMsSI SHULEKIETOK U
cnepmaTto3onoB. OmnonorBopenue. Ilaprenorenes.

NunuBuayanpHOE pa3BuTHe (OHTOTeHE3). DMOpPHOHANILHOE pa3BHUTHE (AMOpHOTEHe3). DTarnbl
SMOPHUOHAIILHOTO PAa3BUTHSI Y MO3BOHOYHBIX XUBOTHBIX: IpOOJIEHUE, TacTPYJSAIusl, OPraHOTEHE3.
[TocTomOproHanbHOE pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOTO PAa3BUTHUS: MPSIMOE, HENpsIMOe
(numHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIE BBI3BIBATH
BpOXAEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaauH
pa3BUTHSL

JdeMoHcTpanum:

Tabmuupl 1 cxembl: «DOpMBbI pa3MHOKEHHsSI OPraHU3MOBY», «JIBOWHOE OIUIOJIOTBOPEHHUE Yy
LIBETKOBBIX PAaCTeHMI», «BereraTuBHOE pa3MHOKEHHME pacTeHU», «JleleHue KieTku OakTepuiiy,
«CTpoeHHE TOJIOBBIX KJIETOK», «CTpoeHne Xpomocombl», «Kietouneld mukm», «Perukanus
JHK», «Muros», «Meios», «IIpsMoe u HenpsiMoe pa3BUTHE», «] aMETOreHe3 y MIEKONUTAIOIMINX 1
4yenoBeka», « OCHOBHBIE CTaIUN OHTOTEHE3A».

OO6opynoBaHue: MMKpPOCKON, MHKponpenapaTsl «CrepMaTo30uabl MIIEKOIHMTAIOIIETOY,
«SlifnexsieTka MiekonuTapIero», «Kapunoknnes B KiIeTKax KOpEIIKa JIyKa», MarHUTHAas MOJEIb-
anmukanus «/lenenue kierkuy, moaens JJHK, moxens MetadasHoit XpOMOCOMBI.



JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

Jlaboparopuas pabota Ne 3. «HaGmromeHne MuTO3a B KIETKAaX KOHYMKA KOPEIIKA JyKa Ha
TOTOBBIX MUKPOTIPENapaTax».

Jlaboparopuass pabora Ne 4. «M3ydeHHe CTpOSHHUS TMIOJIOBBIX KJICTOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HaciieACTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHeTuku. Mcropus pa3BUTHS TEHETUKH. Poib LHUTOIOTMM U
AMOPHOJIOTUH B CTAHOBJICHUW TCHETUKU. BKJIaa pOCCHICKUX W 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTuKu. MeTtoapl TeHeTUKH (TUOPUAOJOTUYECKUM, IUTOTCHETUYECKUM, MOJICKYJSIPHO-
reHeTudeckuii). OCHOBHbIE T'€HETUYECKUE TOHSTHUs. ['eHeThueckass CHUMBOJIMKA, MCIOJIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEpPHOCTH  HACJEJAOBaHWS  MPU3HAKOB,  ycTaHoOBIeHHble [.  Menaenem.
MonoruOpuaHOe CKpelMBaHue. 3aKOH equHO-00pa3usi TMOPUIOB MepBOro mnokojeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paclIeIICHUs MPU3HAKOB. [ umoTte3a unuctoTel rameT. [lonHOE U HemoaHOoe
JTIOMUHUPOBaHUE.

JlurnbpuaHOoe  CKpellMBaHWE. 3aKOH  HE3aBHUCHMOTO  HACJEAOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPUIHOTO CKPENIMBAaHMS. AHAIM3UPYIONIEEe CKpEIIUBAHHE.
Hcnonp30Banme aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEACIICHUS TEHOTHIIA 0COOM.

CuerieHHoe HacnenoBaHue mnpusHakoB. Pabora T. Moprana 1m0 clemIeHHOMY
HacJe0BaHUIo TeHOB. HapyllieHne crerieHnsi TeHOB B pe3yJIbTaTe KPOCCHHTOBEpA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUEeCKuE KapThl.

l'eneruka mosia. XpoMOCOMHOE OMNpENENeHHE Moja. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorametHsle U rereporaMeTHble Opraiu3Mel. HacnenoBanue npru3HakoB, CHEIJIEHHBIX C TIOJIOM.

N3meHunBOCTh. Buabl N3MEHYMBOCTH: HEHACIIEACTBEHHAs U HACleACTBEHHas. Poiib cpenbl B
HEHACJIEICTBEHHOM  M3MEHYMBOCTH. XapaKTEpUCTHKA  MOJU(PUKAMOHHON  HM3MEHUYUBOCTH.
Bapuannonsslii psn u BapuanmonHas Kpuas. Hopma peakiuu npusnaka. KosmuecTBeHHblE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIU(UKAIIMOHHONW H3MEHYUBOCTH.

HacnenctBennasi, wiM TeHOTHUNHMYECKas, M3MEHYMBOCTh. KOMOMHAaTHBHAs W3MEHYUBOCTD.
Meiio3 W TOJNOBOM TpollecC — OCHOBA KOMOWMHATHMBHOM WM3MEHYMBOCTH. MyTalMOHHAS
u3MeHUnBOCTh. Kiaccudukanus MyTaluii: TE€HHbIE, XPOMOCOMHBIE, TeHOMHble. YacToTa u
NpUYMHBI MyTauuid. Myrarennbie (akTopbl. 3aKOH TOMOJIOIHYECKHUX PSAIOB B HACIEACTBEHHOMN
n3MmenunBoctd H. U. BaBunosa.

BuesaepHas HacIeCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka wuyenoBeka. Kapuotun denoBeka. OCHOBHbIE METOAbl TE€HETHUKU 4YEJIOBEKa:
reHealoTUYecKuii,  ONM3HEIOBBIN,  LUTOTEHETHYECKUW, OHMOXMMHUYECKUH,  MOJEKYJISIPHO-
reHeTudyeckuid. COBpPEMEHHOE OIpENEICHHE T[E€HOTHUIIA: IIOJIHOT€HOMHOE CEKBEHUPOBAHME,
TeHOTUIIMPOBaHUWEe, B ToM uucie ¢ mnomoinpio [IIIP-ananusa. HacnencrBennsle 3a0o0JieBaHUS
4eloBeKa: TeHHbIe 00JIe3HU, 0OJIe3HH C HACIIEACTBEHHON MPEIpaclooKeHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTuyeckue M reHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIETKU. [IpUHIMIBI 310pOBOTO
oOpa3a JKU3HU, AUATHOCTUKH, MPOGUIAKTHKUA M JE€UEHUs TeHeTHYeCKuX OonezHel. Meauko-
T€HETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUYEHHE MEIUIMHCKOM TE€HETUKH B MPEJOTBPAILCHHH U
JICYCHUHU TeHETUYECKUX 3a00JIeBaHUI YEIIOBEKA.

JdemoHncTpaumnu:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne @pusz, C. C. Yersepukos, H. B. Tumocgees-
Pecosckuii, H. . BaBuios.



Tabmuier 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIMTOTCHETUYECKas OCHOBAY,
«3aKOH pacIIeIJICHUS ¥ €ro [IUTOTEHETUIECKast OCHOBaY», «3aKOH YHCTOTHI ramMeTy, «lurubpumnoe
ckpemuBanue»,  «lluronoruyeckue  OCHOBBI  JUTHOPUIHOTO  CKpelIMBaHUA»,  «Meiio3y,
«B3auMo1elicTBHE AJJIEIbHBIX T€HOBY, «I'€HETUYECKHE KapThl PACTEHUM, dKUBOTHBIX U YEJIOBEKAY,
«l'enetnka mojna», «3aKOHOMEPHOCTH HACIEIOBAHUs, CUEIJIEHHOTO C ToJiom», «KapuoTumsl
YelloBeKa M KUBOTHBIX», «Bumael w3MeHUHBOCTHY, «MOIUPUKAIMOHHAS H3MEHYUBOCTDY,
«HacnenoBanue pesyc-pakropa», «I'eHeTuKa rpymm KpoBu», «MyTallMOHHAS U3MEHUYUBOCTHY.

Ob6opynoBanue: Moaenu-ammukanun —«MoHoruOpuaHOoe CcKpeniuBanuey, «HemomHoe
TOMUHUpOBaHUEY, «Jlurnbpunnoe ckpemuBanuey», «llepekpéct XpomMocom», MHKPOCKON U
Mukponpenapar «J/lpozopuna» (Hopma, MyTauuu (Gopmbl KpbUIbEB U OKPAcKH Tena), repOapuii
«I"opox MmoceBHOW».

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopHast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHIHOTO W JUTHOPHIHOTO
CKpENIUBaHUs Y AP030(PHIIBI HAa TOTOBBIX MUKPOIIPETIapaTax».

Jlabopatopnast pabota Ne 6. «M3yueHne MOIU(DUKAITMOHHOW M3MEHYHMBOCTH, MOCTPOCHHE
BAPUALIMOHHOTO PsiJia U BApUALIMOHHON KPUBOI».

JlaGoparopnas pabora Ne 7. «AHanu3 wMyTranuid y Jpo30Quiibl Ha TOTOBBIX
MHKpOIIpenapaTax.

[IpaxTueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuust opranuzmoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknuusi KaKk Hayka M TpoIEecC. 3apoKJICHHE CEIeKUMH U AoMmecTukanus. Yuenue H. .
BaBuiioBa 0 IeHTpaXx MPOUCXOXKIEHUS W MHOrooOpa3usi KyJAbTypHBIX pacTeHuid. LleHTpsl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIC METOJBI CENEeKIMA. MacCOBBIM W WHIWUBUIYaTbHBIH OTOOPHI B CEJEKIIUU
pacteHuii u KUBOTHBIX. OIleHKa 3KcTepbepa. BIu3KopoaCTBEHHOE CKpellMBaHWE — WHOPUAMHT.
Uucras nunus. CkpenuBaHUe YHUCTHIX JMHHUHA. ['eTepo3uc, niau rubpuaHas cuia. HepoacrBeHHoe
CKpelMBanue — ayropuaunr. Otnanénnas rudbpuansanus u e€ ycrnexu. MckyccTBeHHbI MyTareHnes
U MOJIy4E€HHE MOJUIIONI0B. JIOCTUKEHHUSI CENEKIIMH PACTEHUM, ’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MPOU3BOJACTBA. ['€HHas WHXEHepus. OTamnbl CO3JaHUs
pekomOunantHo JIHK wu Tpancrennsix opranusmoB. Kierounas wumxeHepus. Kierounsie
KylIbTypbl. MHUKpPOKJIOHAJIBbHOE pa3MHOXEHUE pacTeHuid. KIoHMpoBaHME BBICOKOIPOIYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHu3MOB. OKOJOTMYECKHE M d3Tudeckue mpobrmemer. MO —
TeHEeTUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Hoptpetsr: H. U. Basuios, U. B. Muuypun, I'. /1. Kapneuenko, M. @. VBaHoB.

Tabmumelt u cxembl: kKapta «LleHTpBl TPOMCXOXKAEHUS M MHOro00pas3us KyJIbTYpPHBIX
pacteHuii», «llopoasl NTOMaNIHUX >KMBOTHBIX», «CoOpTa KyIbTYpPHBIX pacTeHui», «OtnanéHHas
rubpuamzanus», «Pabotel akamemuka M. @. VBanoBa», «[lomummonaus», «OOBEKTHI
ouorexHonorun», «KierouHnele KyabTyphl W KJIOHHpOBaHHE», «KOHCTpyHpoBaHUE U TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYISDKA IUIOJOB M KOPHEIJIONOB AUKMX (OPM U KYIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IHCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JIOCTUKEHHUS CEJIEeKIUU PAcTeHUM W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENBHBIN y4acTOK, B TEILUTUYHOE
XO03SIICTBO, Ta00OPATOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO IICHTPA)».



11 KJIACC

Tema 1. DBosroMOHHAsA OHOJIOTHS.

[IpeanochlIkn BOSHUKHOBEHUSI SBOJIOIIMOHHON TEOPUHU. DBOJIOLMOHHAS TEOPHS U €€ MECTO
B Omosoruu. BriusiHue SBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYTHX HAYK.

CeupnerenberBa 3BoJonuu. [laneonTonornyeckue: Nocaea0BaTeIbHOCTh MOSBICHUS BUJIOB B
MAJIGOHTOJIOTUIECKOM JIETONNCH, TIepexoIHbie PopMbl. broreorpadguueckue: CX0ICTBO U pa3Iinune
dayH u (0p MaTEPUKOB U OCTPOBOB.

OMOpHUOJIOTMYECKHE: CXOJICTBA W pa3iMuusi AMOPHUOHOB pa3HbIX BUJOB IO3BOHOYHBIX.
CpaBHUTEIIbPHO-aHATOMUYECKHE: TOMOJIOTHMYHBIE, aHAJIOTMYHble, pPYJUMEHTApHBIE  OpPraHbl,
aTaBU3Mbl. MOJIEKYISIpHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX
MeTab0IMYECKUX MYyTeHl y BCEX OPraHUu3MOB.

OpomtormonHas  teopust Y. JlapBuna. [Ipeanoceiiku BO3HMKHOBEHMSI JIapBUHU3MA.
JIBUKyIIKe CUITbl 3BOJIIOUUH BUOB MO [lapBuHY (M30BITOYHOE Pa3MHOMXKEHUE IIPU OTPAaHUYEHHOCTH
pecypcoB, HeonpeenEéHHas U3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckas teopust sBosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBostorus. [lomysaius Kkak equHUIa BUAa U 3BOJIOLUH.

JiBuokymue cuibl ((akTopbl) SBOJIIONMHM BHUIOB B mNpupoie. MyTanMOHHBIA mpolecc U
KOMOMHATHBHAsI U3MEHUYUBOCTh. [lonmymsiimoHHbIe BOJHBI U Apeiid reHoB. M3onsnus u Murparusi.

EcrecTBennsIit 0TOOp — HanpaBsomuid GakTop sBoonrund. GopMbI €CTECTBEHHOTO 0TOOPA.

[Ipucmoco6aeHHOCTh OPraHU3MOB KaK pe3yibTaT dBOIONWU. [IpuMepsl mpUCTIOCOOICHH y
Opranu3MoB. ApoMOP(O3bl U UINO-aJANTALUH.

Bun wu Bumoo6OpazoBanme. Kputepum Buma. OcHoOBHBIE (GOpPMBI  BHA000pa30BaAHUS:
reorpaduueckoe, 3K0JI0rHYECcKOe.

Makposomtonusi. DPopMbl  IBOJOLUU:  (QUIETHYECKAs, AUBEpreHTHas, KOHBEPTEHTHas,
napajuiensHas. HeoOpatuMocTh SBOIOIHH.

[IpoucxoxxaeHue oT HeCHEeHMATIN3UPOBAHHBIX MTpeaKoB. [Iporpeccupyromas crnenuanii3amnmsi.
AnantuBHas paguaius.

JdemoncTpaumnu:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. [apsun, B. O. Koanesckuii, K. M. bap, 3.
I'ekxens, @. Mromiep, A. H. CeBepiios.

Tabnuis! 1 cxembl: «Pa3BuTHE OpraHUYECKOro MHUpa Ha 3emiie», «3apOAbIIIN MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «Dopmbl 0OpbOBI 3a cyiiecTBOoBaHHE», «EcTecTBEeHHBIH OTOODY,
«MHoroobpa3ue copToB pacTeHHil», «MHOroodbpasue mOpoJa >KUBOTHBIX», «llomymsauumy,
«MyTtanuoHHass U3MEHYHBOCTHY», «Apomopdo3by, «Mauoamantanum», «OOmas aereHepanus»,
«IBmxymue cuibl 3Boonuny, «Kapra-cxema mapmipyra nyremectsust Y. Jlapsuna», «bopnba 3a
cymecTBoBaHue», «lIpucrnocobneHHOCTs OpraHu3MoB», «l'eorpaduueckoe BUI000pa3oBaHUE»,
«DKOJIOTHUECKOE BUII000pa30BaHUEY.

O6opynoBaHue: KOJIEKIHS HACEKOMBIX C Pa3MHMYHBIMH THUIMAMH OKPAacKH, HAOOp IUIOAOB U
ceMsiH, Koyuekius «[IpuMepsl 3alUTHBIX MPUCTIOCOONICHUN Y >KUBOTHBIX», MoJenb «OCHOBHBIE
HaIpaBJICHUS YBOJIIONUNY, 00bEMHas Moieb «CTpOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX).

buoreorpaduueckas kapta Mupa, KOJUTEKIHSI «DOPMBI COXPAHHOCTH UCKOTIAEMbIX KHBOTHBIX
U pacTeHuit», mojens anmaukanus «llepekpéct xpoMmocom», BiaxkHble mpemnapaTsl «Pa3Burue
HacekoMmoro», «Pa3Butue msarymiku», MukpompenapaT «/Ipozodunay» (Hopma, myrarmuu (Hopmbl
KPBUIBEB U OKPACKH TETa).



JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIO».

Jlaboparopuass pabora Ne 2. «Onucanwe NPUCIIOCOOICHHOCTH Opranm3smMa u ¢
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHay4yHble TPEJICTABICHUS O 3apOKACHHM >KM3HU. HaydyHble TUMoTe3bl BO3HUKHOBEHUS
KU3HU Ha 3emJjie: aOMOTeHe3 U MaHCHepMHs. XUMHUYECKas HBONIONUA. AOWOTEHHBIM CHUHTE3
OPraHWYECKUX BEIECTB M3 HEOPTaHWYECKUX. DKCIEPUMEHTAIBHOE TMOJATBEPKICHHE XUMHUUYECKOU
sBosoniy. HauanbHble 3Tanbl 6uosornueckoi spomtonuu. ['unoresa PHK-mupa. ®opmuposanue
MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHUE TMPOTOKIETKH. llepBbie KIETKH W WX DBOJIOLHUS.
dopMHUpPOBAHKE OCHOBHBIX TPYIII )KHUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emie no spam u nepuogam. Karapxeit. Apxeiickas u mpoTepo3oiickas
apsl. [laneosolickas spa u e€ nepuoabl: KeMOPUICKUNA, OPJIOBUKCKUHN, CUITYPUNUCKHM, JTEBOHCKHM,
KaMEHHOYT OJIBHBIN, IEPMCKHM.

Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3zoiickas spa u €€ nepuoapl: MaJIeOreHOBbI, HEOT€HOBBIN, AaHTPOOT€HOBBIN.

XapakTepucTuKa KIMMaTa M TEOJOTHYECKUX TporeccoB. OCHOBHBIE JTambl HSBOJIONUN
PacTUTENBHOTO U )KHBOTHOTO MHpa. ApoMOp(h03bl y pacTeHUH U KUBOTHBIX. [losiBIeHUE, pacBeT 1
BBIMHPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMuYecKOro MUpa Kak OTpakeHue 3BOIONUH. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIbI OPraHU3MOB.

OBOJIONMS  4YeJIOBEKAa. AHTpOIOJOTHUS Kak Hayka. Pa3BuTue NpeACTaBICHHN O
MIPOUCXOXKICHUN YesloBeKa. MeTo/ibl u3yueHus anTpornoreHeza. CXoJacTBa U pa3inuyus 4eloBeKa U
XKUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YeIOBeKa.

JBwkymue cwibl  (dakTopel) aHTpomoreHe3a. HacrmencTBeHHass W3MEHUHMBOCTD W
€CTeCTBeHHbIN 0TOOp. OOIIecTBEHHBIH 00pa3 KWU3HU, U3TOTOBJICHUE OPYAUN TpyJa, MBILIUICHUE,
peub.

OcHOBHBIE CTaMM M BETBU DBOJIOIUHM YEJIOBEKAa: aBCTPAIONUTEKH, YenoBeK yMenbl,
UYenosek npsimoxosmuii, YenoBek HeaHaepTalbCckuid, YenoBek pa3ymHbiid. Haxoaku uckonaeMbix
OCTaTKOB, BpEMsl CYIIECTBOBAaHMsS, 00JacTh pacHpoCTpaHEHHus, oO0BbEM TOJIOBHOTO MO3ra, o0pas
KU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHBIE OOJBIIME pachl: €BpomeouaHas (eBpasuiickas), Herpo-
aBcTpanmouaHas  (dKBaTOpualbHasl),  MOHroJioujHas  (a3uaTcko-amMepukaHckas).  UepTsl
MIPUCTIOCOOIEHHOCTH MPEICTAaBUTENEH YEIOBEYECKHX pac K YCIOBHUSM CyllecTBOBaHUA. EquMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemMoHcTpanum:

[Hoptpetsr: @. Pean, JI. ITactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmumer u cxembl: «Bo3HukHoBeHne CONMHEUHOUW cucTeMbl», «Pa3BUTHE OpraHMYECKOTo
mupa», «PactutenpHas kinetka», <« KuBoTHas kietka», «lIpokapuoTnueckas — KieTKay,
«CoBpeMeHHass cHucTeMa OpraHM4eckoro mupa», «CpaBHEHHE AHATOMHYECKHUX YEPT CTPOEHUS
YeloBeKa M UeIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MecTa MaJeOHTOJIOTUYECKUX HaXOJO0K
MPEAKOB COBPEMEHHOrO 4YesoBekay, «/[peBHelmue moan», «lpeBHue moan», «llepBsie
COBPEMEHHBIE JIIOANY», «YeloBeuecKre pachi».

O6opynoBanne: Mmymsku — «[IpoucxoxkaeHne denoBeka» (OHOCTBI  aBCTpaJONUTEKA,
MUTEKAaHTPOIa, HeaHJepTaiblla, KPOMAaHHOHIIA), CJICMKH WU HU300paKEHUS KaMEHHBIX OpyIuit



MEPBOOBITHOTO YeNIOBeKa (KaMHU-YOTMIIEPHI, pyOmia, ckpeOia), reoxpoHoornyeckas Tabiuia,
KoJUIeKIUsI «POPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

[TpakTaeckas padora Ne 1. «V3ydeHHEe MCKOTAEMBIX OCTATKOB PACTEHUH W KHBOTHBIX B
KOJUIEKLIHUSIX).

OKcKypcusi «OBOJIIOLMSI OPTaHUYECKOTO0 MHpa Ha 3emiie» (B €CTECTBEHHO-HAYYHbINH WM
KpaeBeIYECKUIN My3ei).

Tema 3. Opranu3msl M OKpY:Kal0IIas cpeaa.

DKOoJIoTUs KaK HaykKa. 3ajjaud U pas3zesbl 3KoJoruu. MeTopl 3KOJI0rHUecKUX UCCIIEOBaHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YENTOBEKA.

Cpenpt oOuTaHus OpraHU3MOB: BOJIHAS, Ha3eMHO-BO3/yIIIHAs, MOYBEHHAs,
BHYTPHOpPraHU3MEHHAsI.

Oxosornueckue ¢dakrtopel. Krnaccudukamuss skojgorudeckux (akTopoB: aOMOTHUYECKHE,
OMOTHYECKHE U aHTpoIoreHHsble. JlelicTBre IK0JIOrnYecKiX (PaKTOPOB HAa OPraHU3MBbI.

AOuoTtuyeckne  ¢GakTOpel:  CBET,  TeMIeparypa,  BIaXHOCTh.  DOTOMEPHOTU3M.
[IpucnocobaeHuss OpraHu3MoB K JecTBHIO abnoTHyecKkux pakTopoB. buonsoruueckre puTMbl.

buoTtnueckue paxTopsl. Buabl 6MOTHYECKUX B3aUMOICHCTBHI: KOHKYPEHIIMSI, XUIIIHUYECTBO,
cum6uo3 u ero ¢opmel. [lapasuTusm, koomepanusi, MyTyajlin3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJICOHWYECTBO). AMEHCaIu3M, HEUTpanu3M. 3HaueHWE OWOTHYECKUX B3aMMOJCUCTBUUN IS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKHE  XapaKTEPUCTUKH mnomyisanuu. OCHOBHBIE IOKAa3aTend  MOIMYJIALMH:
YUCJIEHHOCTh, IUJIOTHOCTh, POYKJAE€MOCTb, CMEpPTHOCTb, HPHUPOCT, Murpauusa. JluHamuka
YUCJIIEHHOCTH MOMYJIALMY U €€ Perysiusl.

JdemoHncTpaumnu:

[Toptpetsr: A. I'ymboasar, K. @. Pynnse, 3. ['ekkens.

Tabmuusr u cxemsl: kapta «lIpupoansie 30HbI 3emun», «Cpenpl 0OUTaHHUS OPraHU3MOBY,
«Doronepuoguzmy, «llomynsuum», «3aKOHOMEPHOCTH pOCTa  YMCIEHHOCTH  HOILYJISALIUU
unpy3opun-Tydenbkny, «llumessie nenm».

JlaGopaTopHble H NpaKTH4YecKue padoThbi:

JlaGopaTtopHas pabora Ne 3. «Mopdosmornueckrne 0COOCHHOCTH PACTCHHM W3 Pa3HBIX MECT
oOUTaHUSDY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYyCay.

[IpakTiueckas padorta Ne 2. «[loc4€T MIOTHOCTH MOMYJNALMMA Pa3HBIX BUIOB PACTCHUID.

Tema 4. Coo0miecTBa U 3K0JI0rMYeCKHE CHCTEMBI.

CooOmiecTBo opraHu3zMoB — OuoteHo3. CTpyKTypbl OHOLIEHO3a: BUOBAsI, IPOCTPAHCTBEHHAS,
Tpoduueckas (rumieBas). Buabi-noMmuaanTel. CBsI3u B OHOIICHO3E.

DKoJoruveckue cucreMbl (dkocuctembl). [lonsitue 00 »dKOcUCTeMEe U OHOTEOICHO3E.
QOYHKIMOHAIbHBIE  KOMIIOHEHTHI ~ SKOCHUCTEMBL:  IMPOJYLEHTHI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BemecTB M MOTOK 3HEPTUM B 3Kocucteme. Tpoduueckue (NHILEBbIE) YPOBHU
skocuctembl. [lumieBsie nenu u cetu. OCHOBHBIE MMOKA3aTeNU SKOCUCTEMBI: Onomacca, MpoayKITusl.
DKOJIOTHYECKHE TMHPaMUJbl: TMPOAYKIIMH, YHUCICHHOCTH, OnoMacchl. (CBOHCTBAa DKOCHCTEM:
YCTOMYHMBOCTB, CaMOperysinus, passutue. Cykueccus.

[IpupoaHble 2KOCUCTEMBL. JKOCHUCTEMBI 03€p M pEK. OKOCHCTEMa XBOWHOIO WIH
LIMPOKOJINCTBEHHOIO JIECa.

AHTPOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMbl. buonorumueckoe u
X034HCTBEHHOE 3HAUE€HUE arpOdKOCHCTEM M YPOOIKOCUCTEM.



buopaznooOpasue kak (akrtop ycToHuMBOCTH 3KOocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
paszHooOpa3us Ha 3emuie.

VYuenue B. . Bepnajackoro o 6uocgepe. ['panuisl, coctaB u cTpykrypa ouocdepst. XKusoe
BemecTBO U ero pyHkimu. OcobeHHOoCTH OHochephl Kak TII00aTbHOM IKOCUCTEMBL. JnHaMu4eckoe
paBHOBecue 1 oOpaTHasi CBsi3b B OHocdepe.

KpyroBopoTsl BemecTB u OHOT€OXMMHUYECKHE IMKIBI 3JEMEHTOB (yriiepoia, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenmoseuecTBo B Onocdepe 3eMiau. AHTpOINOreHHbIe U3MEHEHUs B Ouocdepe. ['mobanbHbIC
9KOJIOTMUYECKUE TPOOIIEMBI.

CocymectBoBanue npupojibl U yenoBeuectBa. CoxpaneHue OnopazHooOpaszusi Kak OCHOBa
ycrounBoctH Onocdepsl. OCHOBA paIlMOHATIBHOTO YIPABICHUS TPUPOTHBIMUA pecypcamMu U HX
ucnoJib3oBanue. JoCTHKeHns: OMOJIOTUM U OXpaHa MPUPO/IBL.

JdemoncTpaumnu:

[Moptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumsr u cxemsl: «llumessie nenu», «buoneHos: coctaB u cTpykrypay, «lIpupoaHsie
coobmectBa», «llemn mnuraHus», «Okojoruyeckas nupamunay, «buochepa u yenoBex»,
«IKocUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « IKOCHUCTEMA XBOMHOTO Jiecay, «bHOLeHO3 BOIOEMAY,
«ArporeHo3», «I[pumepHbIe aHTPOTIOTEHHBIE BO3ICUCTBUS HA IPUPOAY», « BakHeWIIne NCTOUYHUKHU
3arps3HEHUST BO3/yXa M TPYHTOBHIX Bom», «l[louBa — BakHeWIIas cocraBisromas Ouocdepsh»,
«®DakTopsl Jerpananuu mous», «IlapHukoBbii 3dhdexr», «DakTophl paOaKTUBHOTO 3arpsA3HEHUS
ouochepr», «OO0mas cTpykrypa Ounocdepb», «PacmpocTpanenue xu3Hu B Ouocdepe»,
«O30HOBBIN 3kpaH Owmochepr», «KpyroBopor yriepoma B Omocdepe», «KpyroBopor azora B
MIPUPOIE».

ObopynoBanue: Mojelb-anmumKanus «Tunudabsie OMOIIEHO3bI», repbapuii «PacTutenbHbie
coobmiecTBa», KoJulekiuu «buoneHo3», «BpemuTenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KYJIbTYp», TepOapud M KOJUICKUUHM PpAcTeHHH M SKUBOTHBIX, MPHUHAUICKANINE K PpPa3HbIM
9KOJIOTHYECKUM rpynmnaMm ojxHoro Buaa, Kpachas kuura Poccuiickoit denepaiuu, n3o0paxeHus
OXpaHsSIeMbIX BUJIOB PACTEHUI U )KUBOTHBIX.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA ITPOI'PAMMLBI 110 BHMOJIOTMHM HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

Cornmacho ®I'OC COO, ycranaBiuBarTCs TpeOOBaHMS K pPe3yabTaTaM OCBOCHMS
o0y4aromuMuCs MpOrpaMM CpeJHero oOIiero oopa3oBaHMs: JMYHOCTHBIM, METAlPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPEC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPCIMETA «buomorus» BBIAEICHBI
CJICAYIOHIUC COCTABIIAOIHE: OCO3HAHUC O6y‘laIOH_[I/IMI/IC$I pOCCHﬁCKOﬁ Fan(HaHCKOﬁ NIACHTUYHOCTH
— 'OTOBHOCTHU K CaMOPAa3BUTHUIO, CAMOCTOATCIIbBHOCTU U CAMOOIIPEACIICHUIO, HAJIMYNEC MOTUBALIUU K
O6y‘~IeHI/IIO 6PIOJ'IOFI/II/I, HCJICHAIPABJICHHOC Pa3BUTUC BHYTPCHHHUX yGC)KI[CHI/Iﬁ JJUMYHOCTHU Ha OCHOBC
KJIIOYEBBIX IIEHHOCTEHN U HCTOPUYCCKUX Tpannunﬁ Pa3sBUTHA OMOJIOrHYECKOro 3HaHHsA, TOTOBHOCTH
U CIOCOOHOCTH 06yqaroumxc;1 PYKOBOJACTBOBATLCA B CBOEM AEATEIBHOCTH IIEHHOCTHO-



CMBICIIOBBIMU YCTAaHOBKAaMH, MPHUCYLIUMH CHUCTeME OHOJIOTHYECKOTO 00pa3oBaHus, HaIU4He
HKOJIOTUYECKOTO MPABOCO3HAHMUS, CTIOCOOHOCTH CTaBUTH IIETH U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pE3YNbTAaThl OCBOECHUSA IpeaMeTa «bHOoJIOTHs» JOCTUTalOTCsl B E€AMHCTBE
y4eOHOM W BOCIHUTATEIBHOW JEATEIHHOCTH B COOTBETCTBHHM C TPAAULIUOHHBIMU POCCHICKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKMMM M JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMM, NPUHSATBIMU B
oOmiecTBe mMpaBWJIaMH W HOPMaMH IOBEICHUS M CHOCOOCTBYIOT IpOIIeCCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAHUS M CaMOPA3BUTHUS, Pa3BUTUS BHYTPEHHEH IO3ULMHU JMYHOCTH, MATPUOTU3MA,
YBOXEHMSI K 3aKOHY WU IPaBONOPSAIKY, UEIOBEKY TpyJda M CTaplieMy IOKOJIEHHIO, B3aUMHOIO
YBa)KEHMsI, OEPEKHOT0 OTHOIIEHUSI K KYJIbTYPHOMY HACIEAMIO U TPAJULMSIM MHOIOHALMOHAIBHOTO
Hapoja Poccuiickoit denepannu, NpUpoJIe U OKPYKAIOIIEH Cpee.

JIMYHOCTHBIE pe3yNabTaThl OCBOEHHS y4deOHOro mnpeamera «buosorus» IOJDKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaOIIMXCSl PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHOM BHYTpEHHEN
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALINM, MO3UTHUBHBIX BHYTPEHHUX yO€XKIEeHUH,
COOTBETCTBYIOIIUX TPAJUIUOHHBIM LIEHHOCTSM POCCHICKOro 0OLIeCTBa, paCIIMPEHNE KU3HEHHOTO
OTIbITa M OIBITA JESITEILHOCTH B MPOLIECCE PeaTu3alliid OCHOBHBIX HalpaBlIEeHHI BOCIUTATENbHOMN
NEeSITENIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpa:kIaHCKOro BOCTIMTAHMSA:

cOpPMUPOBAHHOCTh ~ TPAXKJAHCKOM  mo3unuu  oOyyaromierocss Kak  aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX MIpaB M OOf3aHHOCTEH, yBakeHHE 3aKOHa U
MIPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKON IESTENbHOCTH MPHU CO3JAHUM YUYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO03HABATENbHbIX 33/1a4, BHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEAEATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIIEHUIO K SIBJICHUSAM COBPEMEHHOM
JKM3HU U O0BACHATH €€;

YMEHHE YYUTHIBATh B CBOUX JNEHCTBUSIX HEOOXOIMMOCTh KOHCTPYKTUBHOIO B3aUMOJACHCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMHU, KYJIbTYPHBIMU [ICHHOCTSIMU M COLIMAJIbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHUS Yy4eOHBIX,
[TI03HABATEJbHBIX U UCCIIEIOBATEIBCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLIEHUSI K MHEHHUIO ONIIIOHEHTOB
IIpH 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHUECKOTO COJIEPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKON IEATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUICKON TpaskJaHCKON HIESHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepea PoanHoOM, ropaocTu 3a cBoil kpaii, cBoto Poauny,
CBOMU 5I3bIK U KYJBTYPY, IPOLLIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEAUIO U MaMIATHUKAM MPUPOJbI, JOCTUKEHUIM
Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CMOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJIEHHE U Pa3BUTHE OUOJIOTHH,
MOHMMAaHUs 3HAueHHs OWOJIOTMM B TO3HAHMM 3aKOHOB TPUPOABI, B JKU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uzaenHas yoexx1EHHOCTb, TOTOBHOCTB K CIIY’KEHHIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTD 3a
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HAapO/a;

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBECHNUS;



CIIOCOOHOCTh OIICHMBATh CHTYAllUIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICH Ha
MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETo;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJIUTENSIM, CO3JJaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIECHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU C TPAAULIUSIMU HapoJoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIIECHUE K MHPY, BKIIOUYAsh 3CTETUKY ObITa, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHHUE SMOIMOHAIBHOTO BO3JACHCTBUS )KUBOU MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B pa3HBIX BHUJAX HMCKYCCTBA, CTPEMJICHUE IMPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) puszuveckoro BocnuTanus, GOPMUPOBAHUSA KYJILTYPbI 310POBbSI H IMOLMOHAJIHHOIO
Os1aronosyqusi:

MMOHMMAaHHUE W pealn3alus 3J0pOBOTO U OE€30MacHOro 00pasza KU3HM (3I0pOBOE IMUTAHHE,
COOJIO/IEHNE TUTUEHUYECKUX TPABWI U HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITHH U OTIBIXA,
perynsipHas puznUecKas akTHBHOCTD), O€pEXHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIICHHS
K COOCTBEHHOMY (DPM3MUECKOMY U NICUXUYECKOMY 3]0 POBbIO;

MMOHUMAaHHE TIEHHOCTH TTPABUJI WHIUBUIYATLHOTO M KOJUICKTUBHOTO 0€301MacHOTO TOBEACHUS
B CHTYAITUSX, YIPOXKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUE TIOCJIEICTBUA ¥ HEMPUITHS BPEAHBIX TPHUBBIUCK (YHIOTPEOJICHHUS aJIKOTOJIS,
HapKOTUKOB, KypeHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOII00HeE;

TOTOBHOCTbh K aKTHBHOM NIEATENIBHOCTH TEXHOJOTHMYECKON M COIMAIbHOM HaIpaBIIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYyIO IEATEIbHOCTD;

UHTEpEeC K pa3nuyHbiM chepam npodhecCHOHANBHOW NeSTENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIE TIAHBI;

TOTOBHOCTh U CIOCOOHOCTh K 00Opa3oBaHMIO M caMOOOpa30BaHUIO HAa NPOTSHKEHUU Bee
KU3HU;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTMYECKU 1IeJIeCO00pa3HOe OTHOIIECHHE K MPUPOJE KaK MCTOYHHMKY JKM3HM Ha 3emie,
OCHOBE €€ CyILIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS OKOJIOTMYECKOW KYNbTYphl: NPUOOpETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIKOB U OLIEHKHU WX BO3MOXHBIX MOCIIEICTBUI TSl OKPYXKAIOLIEH cpeapl;

OCO3HaHHKE TTI00aIHHOTO XapaKTepa dKOJOTHYECKUX MPo0iieM U MyTeil X pelieHus;

CIOCOOHOCTH UCMOIb30BaTh MPUOOpETaeMble IPU U3YUCHUN OMOJIOTUU 3HAHUS U yMEHUS MPU
peuieHny mpoOIeM, CBSA3aHHBIX C PAlMOHAIBHBIM MPUPOJIONONIB30BAHUEM (COOIIOCHIE TPABHII
MOBEJICHUS B MPUPO/JIE, HAMPABICHHBIX HA COXPAaHEHHE PAaBHOBECHS B SKOCUCTEMAX, OXPaHy BUOB,
9KOCUCTEM, OHOC(hEPBI);

AKTUBHOE HENPUSTHE JIEUCTBHI, IPUHOCIIINX BPE OKPYKArOLIEH TPUPOIHOH cpelie, yMEHHE
MIPOTHO3UPOBATh HEOJIArOMPUATHBIE SKOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX JTEHCTBUN U
MpeAOTBPALLIATh UX;

HaJU4Yhe Pa3BUTOIO HSKOJOTHMYECKOTO MBIIIJIEHUSA, 3KOJOTMYECKOW KYJIbTYpbI, OIBITA
NESATENbHOCTH  DKOJIOTMYECKOW  HaIlpaBJICHHOCTH, YMEHHMS  pPYKOBOJCTBOBAaTbCS HUMHU B
M03HABATEIbHOM, KOMMYHUKAaTUBHOM W COLMAJIbHON NpakTUKE, TOTOBHOCTH K Y4YacTUIO B
MPAKTUYECKOU JIEATETbHOCTH 3KOJIOTUUECKOM HANpPaBIEHHOCTH;



8) HeHHOCTH HAYYHOI 0 MO3HAHMUSL:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIIECTBEHHOW MPAKTUKHA, OCHOBAHHOTO Ha JMAJOre KYJIbTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M UYUTATEIBCKON KYIbTYpPhl KaK CPEJICTBA B3aMMOJICHCTBHS
MEXy JIIOJIbMU U TIO3HAHUSI MUPA;

MOHMMAHKUE CHCIU(PUKHA OWOJIOTUM KaK HAayKH, OCO3HaHWs e€ poiu B (HOPMUPOBAHHUU
palMOHaIbHOTO HAYYHOI'O MBILIUIEHUS, CO3JaHUM LIEJIOCTHOIO IMPEACTaBIEHUS 00 OKpYyXkKarollem
MHUpPE KaK O SIUHCTBE MPUPO/IBI, YEIOBEKA M OOIIEeCTBA, B TIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
Y PEIICHUH MPOOJIeM COXPaHECHUsI IPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JUIsi COBPEMEHHOUW NMBIJIM3AIUU: OOeCreYeHUs
HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3/IaHHE TEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTh pecypcHble MpOOJIeMbl Pa3BUTHSI UEJIOBEUECTBA, MOMCKA MyTEH BBIXOJA W3 TJIOOATBHBIX
9KOJIOTUYECKUX MpoOJIeM U obOecreueHus Nepexoia K yCTOWYUBOMY Pa3BUTHUIO, PAIMOHATIBHOMY
HCIIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB M JOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TOJYyYCHUH OHMOJIOTMYECKMX 3HAHWN B IEISX TMOBBIIIEHUS OOIIeH
KYJIbTypbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW dYacTH (yHKIIMOHAIHHOM
rpaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3yuyeHUH OUOJIOTHH;

MMOHUMAHHUE CYIIHOCTH METOJIOB TIO3HAHMSI, WCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  HCIIOJIB30BAaTh TIOJIydaeMble 3HAHWSA JJId aHanmu3a U OOBSCHEHWs SBIICHUN
OKPY)KAIOIIEr0O MHpa M MPOUCXOIANIMX B HEM HU3MEHEHHUM, yMeHHe [enaTh 00O0CHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAay4yHBIX (DaKTOB M MMEIOIIUXCS JaHHBIX C LEJIbI0 IOJy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTBH CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJIOrHUECKUE 3HAHUS ATl pelIeHus TpooiieM
B pEAIbHBIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHHE ILIEHHOCTH HAy4YHOW JesTeIbHOCTH, TOTOBHOCTH OCYIIECTBISITH MPOCKTHYIO U
HCCIIEIOBATENIbCKYIO ACSITEIbHOCTh MHIUBUIYAIBHO U B TPYIIIE;

FOTOBHOCTb M CHOCOOHOCTb K HEMPEpbIBHOMY O0Opa30BaHUI0O M CcaMOo00pa3oBaHHIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHMW 10 OHOJIOTMM B COOTBETCTBUU C >KM3HEHHBIMHU
MOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTaHpeI{MeTHHC pe3yibTaTbl OCBOCHMUS yqe6Horo npeamMceTa «buonorus» BKIIOYAIOT:
3HAa4YUMBbIC JIIA (1)0pMI/IpOBaHI/I$I MHUPOBO33PCHUA o6yqaloumxc;1 MCKIUCHUIITIMHAPHBIC
(Me)KHpCI[MeTHbIC) 061ueHaquLIe IOHATHA, OTpaXKAOIKUEC HCIIOCTHOCTDb Haquoﬁ KapTHUHbI MHUpPa U
CHGHI/ICI)I/IKy MCTOIOB IIO3HAHHA, HCIIOJIB3YCMBIX B CCTCCTBCHHBIX HaAyKaxX (Be].].[eCTBO, OHEpru-,
SABJICHUE, ITPOLICCC, CUCTCMA, Hay‘lHBIﬁ (I)aKT, MIPpUHLHUII, TUIIOTE3a, 3dKOHOMEPHOCTDL, 3aKOH, TCOPHA,
HCCICIJOBAaHUC, Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, DKCIICPUMCHT U L[pymx), YHUBCPCAJIBHBIC y‘le6H]':>Ie

neiictBus  (MO3HaABaTENbHEBIE, KOMMYHUKAaTUBHbBIC,  PETYISATUBHBIE),  0OecredynBaromye
dbopmupoBanre (yHKIMOHATHHOW TPAaMOTHOCTH M COIMANBHOW KOMIIETEHIIMH OO0YyJaroIuxcs,
CIOCOOHOCTh oOyuarormxcs HCII0JIb30BaTh OCBOEHHBIE MeXIUCHIUTUTHHAPHBIE,

MHUPOBO33PCHUYCCKHUEC 3HAHUA W YHHUBCPCAJIBHBIC y‘Ie6HLIe JEHUCTBHS B MO3HABAaTEIbHONH H
COIlMaIbHOM IMPpaKTHUKE.

MeTaHpe,Z[MeTHLIC pPE3yJIbTaTbl OCBOCHUA TMPOrpaMMbl CpCIHCTO O6H_ICFO 06pa30BaHI/I}I
AOJIKHBI OTpaKaTh:



OBJajieHHe YHUBEPCAIbHBIMHU YUeOHBIMU MO3HABATEIbHBIMU JICHiCTBUSIMH:

1) 6a30BbIe JIOTHYECKHE ICHCTBUS:

CaMOCTOSITEIBHO  (JOPMYITHPOBATh M aKTYaJIM3UPOBATh NPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBINIJICHUS (aHalu3a, CHHTE3a,
CpaBHCHHS, KiacCupuKanuu, oOOOIICHN), pPACKPhIBATh CMBICT OWOJIOTHYECKUX TOHSATUI
(BBLACTATH UX XapaKTEepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C APYTUMH MOHATHIMHU);

ONpeNeNsATh I1EU JESITCIIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUU HUX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACITEIHHOCTH C MMOCTABICHHBIMU IICJISIMH;

WCIO0JIb30BAaTh OWOJIOTMYECKUE TOHATHS [UIsl OOBsICHEHHMsSI (DaKTOB M SIBJICHHM KUBOM
MIPUPO/IBI;

CTPOUTD JIOTHYECKHE PACCYXICHUS (MHIyKTHUBHBIE, ETyKTHUBHBIE, 10 aHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH W TMPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH BBIBOILI U
3aKITIOYCHUST;

MPUMEHSATh CXEMHO-MOJICTILHBIE CPEJCTBA IS TPEACTABJICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOIIIEHUH B HW3YYaeMBIX OHMOJIOTHYECKHMX OOBEKTaX, a TaKkkKe MPOTUBOPEUMH pPa3HOTO pOJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUTaH pelIeHUs MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOIINXCS MaTepUaIbHbIX U
HEeMaTepHaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIHLHOCTh, OIICHUBATh COOTBETCTBHE pE3YyIbTATOB IIEIISIM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pPabOTy B YCIOBHSX pEAIbHOrO, BUPTYyaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE NPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKHIE IeHCTBHA:

BIIQJIETh HABbIKAaMU Y4eOHO-HCCIIEOBATEIbCKOM U MPOEKTHOW AESTeNbHOCTH, HaBBIKAMH
paspelieHus MmpoOsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY IOMCKY METOJOB
pElIeHUs MPAKTUYECKHUX 3a/]a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIIOJIb30BAaTh PA3IMYHble BUIbl JESATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTalNK, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4E€OHBIX CHUTYyallUAX, B TOM YHUCIE MpHU
CO3JaHUU YYEOHBIX U COLMAIIBHBIX MPOEKTOB;

(dbopMHUpOBaTh HAYYHBIA THUIl MBIIUICHUS, BJIAJETh HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/laud B 0Opa30BATENBHOUN JAEATEIHbHOCTH U
KU3HEHHBIX CUTYaIIHIX;

BBISIBIISITH IPUYMHHO-CIICCTBEHHBIE CBSI3U U aKTyaJU3UPOBATh 3aj]auy, BbIJBUIaTh TUIIOTE3Y
e€ pelieHus, HaX0AUTh apTYMEHTHI JJIs TOKa3aTelbCTBA CBOUX YTBEPKICHHI, 3aaBaTh apaMeTphl
Y KPUTEPUU PELICHMUS;

aHAJIM3UPOBAThH MOJYYEHHBIE B XOJI€ PEHICHUS 3a/1auyd pe3ybTaThl, KPUTUUYECKHA OLICHHBATh
UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYAllUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh II€JICHANPABIEHHBI TOUCK MEPEeHOCa CPEACTB U CIOCOOOB JEMCTBHS B
podecCHOHANBHYIO CPENY;

yMeTb  MEPEeHOCUTh 3HAHMS B  TO3HABATEIbHYHD M  MPAKTUYECKyl0  oOnactu
KU3ZHEACSITEIIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeil;



BBIIBUTaTh HOBBIC HJEH, NpEJIaraTh OPUTHHAIBHBIC MOJIXOAbI W pEIICHHs, CTaBUTh
npo0OsIeMBbl M 3a/1a4u, IOTYCKAIOIIUE aJbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX HCTOYHHMKAX HH(pOpMamuu (TEKCTe ydeOHOTO mocoOus,
Hay4YHO-TIONYJISIPHOM JIUTEpaType, OMOJIOIMYECKUX CIIOBApSAX U CIPAaBOUYHUKAX, KOMIIbIOTEPHBIX
0azax naHHBIX, B VIHTepHeTe), aHATM3UpPOBaTh HWH(POPMALHUIO PA3IUYHBIX BHIOB HU (OpPM
IIpEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ TIOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(dbopMynmHupoBaTh 3ampockl M NPUMEHSTH pa3IMYHbIE METOAbl NpU IOWCKE H OTOOpE
Ononornveckoi HHGOopMaIuu, HeOOXO0IMMOH JIJIS BBITTOJTHCHUS YISOHBIX 3a/1a4;

nproOpeTaTh OMBIT HCIOJB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbBHO ~ BBIOMpATh ONTHUMAIbHYIO (QOpMYy TpPEICTaBICHUS OHOJOTHYECKOU
nHpopmanuu (cxemsl, rpaduKu, TuarpaMmsl, TaOIHIBI, PUCYHKH U IPYTOE€);

WCIIOJb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBAa NpH paboTe C OHOJOTHYECKOU
nHpOpMaNHel: TMPUMEHATh XUMHYECKHe, (U3MYecKne M MaTeMaTW4ecKHe 3HaKd W CHUMBOJIBI,
dbopmynel, abOpeBHATYpy, HOMEHKJIATYPY, WCIOJIb30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIQJIETh HABBIKAMH  pAcClO3HABaHHWS W  3aIlIUTHl  WHPOpPMANWH, WHHOPMAIMOHHON
0€30MacCHOCTH JTUYHOCTH.

Ogaanenne yHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) obmenmue:

OCYILIECTBIISITh KOMMYHHKAIIMH BO BCeX chepax *KU3HHU, aKTUBHO YU4aCTBOBAThH B IMAJIOTe WU
JIMICKYCCHU TI0 CYIIECTBY 00CYKIaeMOM TeMbl (YyMEHHUE 3a7]aBaTh BOIPOCHI, BBICKA3bIBATh CYKICHHS
OTHOCHUTEJILHO BBITIOJHEHUS MpeajaraeMoil 3aiadyu, y4UTHIBATb HHTEPEChl M COTJIACOBAHHOCTh
MO3ULUHI APYTUX YYaCTHUKOB AUAJIOTa WM AUCKYCCHUH);

pacrno3HaBaTh HeBepOaJbHBIE CpPeICTBA OOIICHUS, TOHUMATh 3HAYCHHUE COLMAIbHBIX 3HAKOB,
MPEANOCHIJIOK BO3SHUKHOBEHUSI KOH(MIMKTHBIX CHUTYallMii, yMETh CMAr4arb KOH(DIUKTHI U BECTU
MIEPETOBOPHI;

BIIQJIETh PA3JIMYHBIMU CIOCOOAMU OOIIEHUS W B3aUMOJACHUCTBHS, MOHUMATh HaMEPEHHUS
JOPYTUX JIOACH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECEIHHKY M B KOPPEKTHOU (opme
(bopMynupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeIbHOCTh:

MOHUMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOM M HMHIUBUAYAIbHOW pabOTHl HpH
pelieHn OMOJIOTUYECKOW MpoOiIeMbl, 0O0CHOBBIBATH HEOOXOJIMMOCTh MPUMEHEHHS TPYIMIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH YueOHOM 3a/1auH;

BBIOMpATh TEMAaTHUKy M METOJIbI COBMECTHBIX NEHCTBHII ¢ y4éTOM OOUIMX HHTEPECOB, U
BO3MOJKHOCTEH Ka)KJ0ro 4jeHa KOJUIEKTHBA;

MPUHUMATh LIEJTM COBMECTHOH JeATeNbHOCTH, OPIraHU30BBIBATh U KOOPAMHUPOBATH AEHCTBUS
o €€ JOCTWKEHUIO: COCTaBJIATh IUIAH JCMCTBHUM, paclIpelneisaTb pPOJIM € YY4ETOM MHEHUH
YYaCTHHUKOB, 0OCYKIaTh pe3yIbTaThl COBMECTHON PabOTHI;

OILIEHUBATh Ka4eCTBO CBOET0 BKJIA/a U KaXKJOr0 YYaCTHMKA KOMAH[bl B OOIIMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBBIE MPOEKTHI, OLEHMBATh HJAEU C TO3MIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;



OCYULIECTBJIATH MO3UTUBHOE CTPATErM4YECKOE IIOBEICHNUE B PA3JIMYHBIX CUTYalUsX, IIPOSIBIATh
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUITMATUBHBIM.

OgnajgeHHe YHMBEPCAJIbHBIMH PeryJsiTAHBHBIMH 1eHCTBUSIMH:

1) camoopranu3anusi:

HCI0JIb30BATh OMOJIOTUYECKHE 3HAHUS JUIsl BBISIBIIEHUS IIPOOJIEM M MX PELICHUS B )KU3HEHHbIX
Y Y4eOHBIX CUTYAIHSIX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKHX 3HAHWUU IIEJICBBIE M CMBICIOBBIC YCTAHOBKH B CBOUX
JEUCTBUAX M TMOCTYIKax IO OTHOLICHUIO K YHUBOW MPHUPOAE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYXKAIOIIHNX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh TIO3HABATEIbHYIO JESITEIbHOCTb, BBISBIATH PO OJIEMBI,
CTaBUTh U (GOPMYIHPOBATH COOCTBEHHbIE 33/1a4l B 00pa30BaTEIbHON ACITEIbHOCTH U KU3HEHHBIX
CUTYaIUSIX;

CaMOCTOSITEJIbHO COCTAaBIIATh IJIaH PEUICHUS] MPOOJeMbl C Y4ETOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEIOUTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OILICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3PYIUIMH B PasHBIX 001aCcTAX
3HaHMH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTeNbHbIM U KYJbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCHUTb KOPPEKTHUBBI B J€ATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEIISAM;

BJIaJIeTh HABBIKAMH M03HABATEJIbHON pe(IeKCHN KaK OCO3HAaHUS COBEPLIAEMbIX ACHCTBUN U
MBICIIMTEIBHBIX NPOLIECCOB, X PE3YJIBTATOB M OCHOBAHMH, UCIOJIb30BATh NMPUEMBI pedaekcuu A
OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHUX MU aHAJIN3€ PE3YJIbTaTOB ACSATEIBHOCTH;

3) npunsiTHe cedsl M APYIUX:

IIPUHUMAThH ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JPYroro 4eJoBeKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmertHble pe3ynabTaThl ocBoeHHs nporpammbl COO mo Ouosioruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenupuyeckue st yuyeObHoro mpeamera «buosorus» HaydHble 3HAaHUS, YMEHHUs U
crocoObl JEUCTBUM MO OCBOEHMIO, MHTEpPHpPETallMd M MNpeoOpa3oBaHUIO 3HAHWUM, BH[BI
JEATeIbHOCTH O TOJYYEHHI0 HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHMHA B pa3iM4YHBIX y4eOHBIX
CUTYalLlUsX, @ TAKXKE B PEaJIbHBIX KU3HEHHBIX CUTYaIUSIX, CBS3aHHBIX ¢ Omosoruei. B mporpamme
IIpEeIMETHBIEC Pe3yNIbTaThl IPEACTABICHBI 110 roJIaM 00yJeHHSI.

[IpenmeTtHbie pe3ynbTaThl OCBOEHHs yuyeOHoro npeamera «buonorus» ¢ 10 knacce NOIKHBI
OTpaxkarTb:

c(OPMHUPOBAHHOCTh 3HAHUM O MecTe W POJM OMOJIOTHM B CHUCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMUpPOBAHHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA U



HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCHUCKHX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA ISl PELICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COAEP)KaHUE OHMOJOTMYECKUX TEPMHHOB M TOHSATHIA: >KU3Hb, KIIETKA,
opranusM, MeTadoyu3M (0OMEH BELIECTB U IPEBpAIEHUE SHEPTUH), TOMEOCTa3 (caMoperysanus),
YpOBHEBasi ~ OpraHM3alusl  KUBBIX  CUCTEM, CaMOBOCIPOM3BE/EHUE  (PEenpoayKIus),
HACJIEICTBEHHOCTb, N3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHE u3Jlararb OWOJIOTMYECKHE TEeOpUM (KJIETOYHAas, XPOMOCOMHAas, MYyTallMOHHas,
LEHTpaJbHas JIoTMa MOJEKyIspHON Ouosiorun), 3akoHbl (I'. Menpena, T. Moprana, H. .
BaBuiioBa) u ydeHust (0 LEHTpax MHOrooOpasusi U MPOUCXOXKIEHUS KyabTypHbIX pacteHuid H. .
BaswuiioBa), onpenenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BIJIAJIETh METOJaMU HAy4YHOTO IO3HAaHHS B OHOJIOTHMHM: HAOMIOJEHHE M OIMCaHUE
KUBBIX CHCTEM, TMpPOIECCOB U SBJIEHUIH, OpraHu3alnus W MpOBeIEeHUE OHMOJIOrHYECKOT0o
OKCIEPUMEHTA, BBIJBMKEHHE THUIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEeMbIMU
BEJTMYMHAMHU, OOBSICHEHHUE MOTYYEHHBIX PE3yJIbTaTOB, UCIIOJIb30BAaHHBIX HAYYHBIX MIOHATUH, TEOPU
1 3aKOHOB, YMEHHE JIe1aTh BHIBObI HA OCHOBAHHUHU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE IMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U SYKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHHW3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BELIECTB U
MIPEBPALLEHUS] PHEPIHMH B KiE€TKe, (POTOCHHTE3a, IUIACTUYECKOTO M 3HEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEH03a, OIUIOAOTBOPEHUS, Pa3MHOXKEHUS, HHAWBHIYaIbHOTO pPa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTh MOJY4YEeHHbIE 3HAaHUS A OOBSCHEHHsS OMOJOTMYECKHX IPOIECCOB U
SBJICHUH, JUI NMPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHON XHM3HM C LIEIbI0 O0OecredeHus
0€30I1aCHOCTH CBOETO 3/I0POBbsI M 3J0POBbsl OKPY>KAIOLINX JI0/IEH, COOIIOEHUS HOPM I'PaMOTHOTO
MOBEJICHUSI B OKPYXKAIOLIEH NPUPOJHONW cpene, NMOHMMaHUE HEOOXOJMMOCTH HCHOJIb30BAHUSA
NOCTHKEHUU COBPEMEHHO OHnoJIOrnu " OMOTEXHOJIOTHHA TUTS PalMOHAIBHOTO
IIPUPOJIOTIOJIB30BAHHUS;

yYMEHHE pelaTh 3JIeMEHTapHble TIEHETHYEeCKHE 3aJaud Ha MOHO- U JUTMOpHUAHOE
CKpELIMBaHUE, CLIEIIJICHHOE HAClIeZIOBaHUE, COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKPEIUBAHUS JUIS
IpeJCKa3aHMsl HacJIe0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATh J1a0OpaTOpHblE M IpaKTUYECKHE pPadOThl, COOMIOAATh IpaBWiia MpU
pabote ¢ yueOHBIM U JJabOPATOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTHYECKH OILICHHBAaTh W MHTEPIPETUPOBaTh HHGPOPMALUIO OHOJOrHYECKOro
COJIepKaHUs, BKJIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAaHUS M3 pa3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOil MHQOpPMAaLUK, HAYYHO-IOMYJSPHbIE MaTepHajbl), 3TUYECKUE ACHEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTHH, MEMLIMHE, OMOTEXHOIOT HH;

yMEHHE cO3/laBaTb COOCTBEHHbIC IHCbMEHHbIE U YCTHbIE COOOIIEHUs, 00001as
OMO0JIOTHYECKYI0 MH(POPMALIUIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh NOHATUIHBIN
anmapar OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHHs ydeOHoro npeamera «buonorus» ¢ 11 knacce NOTKHBI
OTpaxkarb:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe W POJM OMOJIOTUM B CHUCTEME HAy4yHOTO 3HAaHUS
€CTECTBEHHbIX HayK, B ()OPMUpPOBAaHHMU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa U
HayYHOTO MHPOBO33PEHHsI, O BKJIAJE€ POCCHMCKHUX U 3apyOekHBIX Yy4EHBIX-OMOJIOTOB B pa3BUTHE
6uonoruu, PyHKIMOHAIBHONW T'PAaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COAEp)KaHUE OMOJIOTMYECKHX TEPMUHOB W MOHSTUN: BHJI, MOIYJISALMS,
reHO(OH/I, SBOJIIOLUS, JBIDKYIIUE CUJIBI ((PAKTOPBI) IBONIOIMHU, TPUCTIOCOOIEHHOCTh OPraHU3MOB,



BUJI000pa30BaHUE, IKOJIOTHUYECKHE (PaKTOPbI, FKOCHCTEMA, IIPOIYLIEHTHI, KOHCYMEHTBI, peIyLIEHTHI,
[[eNU MUTAHUS, YKOJIOTHUYECKask MUpaMuia, OMoreoneHos, ouochepa;

yMEHHME Hu3JlaraTb OuoJsiornyeckue Teopuu (3BosironvoHHas Teopus Y. [lapBuHa,
CUHTETUYECKasi TEOPHs IBOJIIOLIMM), 3aKOHbI U 3aKOHOMEpPHOCTH (3apobliieBoro cxonactsa K. M.
bapa, yepenoBaHus riaBHbIX HampasiieHud u myred spomouuu A. H. CeBeprosa, yueHus o
ouoctepe B. . BepHajckoro), onpeneisiTh rpaHAIlbl KX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHME BIJIAJIETh METOJAMU HAY4YHOI'O IO3HAHUS B OHOJOrMM: HAOIIOACHME U OIMCAHHE
KUBBIX CHCTEM, IpPOIIECCOB U SBJIEHUIH, OpraHu3alus U [POBEIEHUE OMOJIOIHYECKOI0
9KCIEPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOTYYE€HHBIX PE3YIbTaTOB, UCIIOJIb30BAHHBIX HAyYHBIX OHITUH, TEOPUIl
1 3aKOHOB, YMEHHE JIe1aTh BHIBOJbI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATh CYLECTBEHHbIE NMPHU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BHJIOB,
MOMYJISILIUM, MPOJIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTEO1IEHO30B U AIKOCUCTEM, OCOOCHHOCTH
MIPOLIECCOB:  HACJIEACTBEHHOM HM3MEHYHMBOCTH, €CTECTBEHHOTO O0TOOpa, BHI000pa30BaHMs,
MIPUCTIOCOOIEHHOCTH OPTraHU3MOB, JEMCTBHS SKOJIOTMUECKUX (PaKTOPOB Ha OpraHU3MBI, IepeHoca
BEIIECTB M MOTOKAa SHEPTrUM B HKOCHUCTEMAX, aHTPOIOI€HHBIX M3MEHEHHMH B 3KOCHCTEMaxX CBOEH
MECTHOCTH, KPYrOBOPOTa BEHIECTB U OMOT€OXMMHUYECKUX LIUKIIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyYEHHbIE 3HAHUSA JUIsl OOBSICHEHUS OHOJIOIMUYECKHX IPOIECCOB U
SIBIICHUH, JUIS MPUHATUS MPAKTHUYECKUX PELIEHUN B MOBCETHEBHOM JKHU3HM C II€JIbI0 OOecreueHus
0€30MaCHOCTH CBOETO 3/I0POBBS U 370POBbsI OKPYKAIOIIUX JIIO/IEH, COOMIOIEHUSI HOPM TPaMOTHOTO
MOBEAICHUA B OKpYKalolleld NpUPOIHON cpene, MOHUMaHHE HEOOXOIUMOCTHU HCIIOJIb30BAHUS
JOCTHKEHUI COBPEMEHHOMN OHUOJIOTHHU JUIS PallMOHAIIBHOTO IPUPOIOTIOIb30BaHUS;

YMEHHE peliaTh 3JeMEHTapHble OHOJOrMYecKHe 3a/JadyH, COCTAaBJISTh CXEMbl IEpeHoca
BEIIIECTB M SHEPTUH B IKOCUCTEMAaX (IICTIH MUTAHHUSA );

YMEHHE BBINOJHATh J1a0OpAaTOPHBIE U TMpaKTUYeCKHe paboThl, cOOM0IaTh MpaBuila MPHU
pabote ¢ yueOHBIM U JJa00PATOPHBIM 00OPYIOBAHHUEM;

YMEHHE KpPUTHUYECKH OIEHUBATh M HWHTEPIPETUPOBATh HH(POpPMALKIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO [ICEBJOHAYYHbIE 3HAHUS W3 pPa3JIMYHbIX HCTOYHUKOB (CpeicTBa
MaccoBoi uH(pOpMaluu, HayyHO-TIOMYJSpHbIE MaTepuaibl), paccMaTpuBaTh IJI00AJbHBIC
9KOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (GOPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULIHUIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE TMHCBMEHHbIE U YCTHBIE COOOIIeHHs, 00001mas
OMOJIOTHYECKYI0 HHPOPMAIINIO U3 HECKOJIBKUX MCTOYHHKOB, IPAMOTHO HCIIOJIb30BATh MOHSATUIHBIN
anmnapat OMOJIOTHH.






10 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTI Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cuCcTEMBI U NX OpraHA3aIus 1 bubmorexa [IOK
p 8 https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHI COCTAaB M CTPOEHUE KIETKU 8 1 bubmorexa [IOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEACATELHOCTE KISTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHuEe U MHAUBUIYAJIBHOE 5 1 bu6moreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOTPAMME
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11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 1
BOFOIHOHHAS CHOTOTHA | https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXarorias cpejia 5 1 Bubnuorexa LIOK
P pyRatomas cped https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01mecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 htI/tIszI:jI/(r)rT\.eeI:si.ru 7fa1ceT4
bu6mmoreka [IOK
5 P 2
S3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTpoabnbie | IIpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 buostorus B cucremMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
MeTo bl ITO3HAHUS )KUBOU
npuponsl. [IpakTudeckas paboTa
2 NIQ) lp«Il/IICHOJ'III))SOBaHI/Ie pa3lJ)qumx 1 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e6122
METOJIOB TIPH U3YUICHUHT
OMOJIOTHYECKIX 0OBEKTOBY
CraproBasi AMUarHOCTHYECKAsI
3 pabora 1 1 bubmuorexa [JOK
Buonoruueckue CUCTEMBI, https://m.edso00.ru/863e6564
MPOIIECCHI U UX U3YyUEHHUE
4 XUMHAYECKHUH cOCTaB KJIETKU. Boma 1 bu6mmoreka [JOK
1 MHHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue 6eIKoB 1 bubmmorexa LIOK
https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYCCKUE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaINTHYECKOH aKTHBHOCTH ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajiasbl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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bubmuoreka [JOK

! Yraesozet. Jlumet https://m.eds00.ru/863e6870

bubmmoreka [{OK

8 Hywentongie kuctorst. AT® https://m.edso0.ru/863e6d5c

9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.edso0.ru/863e6e88

10 Knerka xak nenocrtHas ;kuBas
cucreMa
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHas padota No 2
«M3yueHune cTpoeHus KIETOK bubmuorexa [JOK

11 pacTeHui, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuii 1Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpPOIIpEIiapaTax u ux
OTIMCAHUE

bu6mmoreka [IOK

12 OOMEH BELIECTB WIH META00IN3M httos://m.eds0o.ru/863e766¢

bu6mmoreka [JOK

13 Porocuirtes. XemocHires https://m.edso0.ru/863e7c98

. bu6mmoreka [JOK

14 dueprerueckiii oomen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKU.

Jlenenue KiaeTku. MuTo3.

15 Jlaboparopnas pabota Ne 3 05 bubnnorexa [JOK
«HabmroneHne MUTO3a B KIIETKaxX https://m.edsoo.ru/863e7dc4
KOHYHMKa KOpeIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTax»

16 Buocunres Oenka. Peakims bu6mmoreka [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
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MaTpHUYHOI'O CUHTC3a

https://m.eds00.ru/863e796e

bubmuoreka [JOK

17 Tpancmauus — rocurres denxa https://m.eds00.ru/863e796e

18 Hexnerounsie hopmbl )KU3HA — bubnuorexa [JOK
BUPYCHI https://m.edso0.ru/863e7540

bubmmoreka [IOK

19 ®dopMbI pa3MHOXKCHHSI OPTaHU3MOB https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubnnorexa [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpEeHUeE.

21 JlabopaTtopHnast pabota Ne 4 05 bubmuorexa [JOK
«M3ydenue cTpOEHUS MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOTpernaparax»

29 NuauBunyansHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MOB https://m.edso0.ru/863e8436
I'enetnka — Hayka o

23 HacnenCTBeHHozTKH u bubmmorexa [JOK

https://m.edso0.ru/863e862
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEIOBAHUS
24 HpI/ISHaKOII:. MOHOFI/I6pI/II,[I[HOC bubmmorexa LIOK
https://m.edso0.ru/863e8878
CKpeIllBaHHE
UTUOPUIHOE CKPEIMBaHUE.
25 );[aKOH iefaBHcm\fo:; Bubmorexa LIOK
https://m.edsoo.ru/863e89a4
HaCJIeIOBaHUS MPU3HAKOB
26 CuelieHHO€E HacJIeqOBaHUe 0.5 bu6mmoreka [JOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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npusHakoB. JIaboparopHas paboTa
Ne 5 «M3yyeHue pe3yabTaToB
MOHOTHOPUIHOTO U JJUTUOPUIHOTO
CKpEUIMBaHUA y AP030(HIIBEI HA
TOTOBBIX MHKpOIIpErapaTax»»

https://m.eds00.ru/863e8c60

I'enernka mona. HacnenoBanue bubmmoreka [{OK
27 1
MPU3HAKOB, CIIETUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
HN3menunBocTh. HenacaencTreHHas
M3MEHYUBOCTh. JlaboparopHas
abota Ne 6. U3yuenue
28 faogmq)HKaHHOszﬁ 1 0.5 bubamorexa LOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TIOCTPOCHHE
BapUAIIMOHHOTO Psija 1
BapHallMOHHOW KPUBOM»
HacnencrBenHnass ©”3MEHYHUBOCTD.
JlabopaTtopHnas pabota Ne 7. bubmuorexa [JOK
29 . 1 0.5
«AHaIIN3 MyTaIUi y Jp030GHITBI https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MHUKPOTIpEIapaTax»
30 ['eneTnka yeaoBeka 1 bubmmorexa LIOK
https://m.edso0.ru/863e8d78
31 HToroBasi KOHTpOJILHasI padoTa 1
32 Cenekuus Kak HayKa M IIpoLecc 1 bubmorexa [JOK
https://m.edso0.ru/863e9214
33 Metoanl 1 TOCTKEHNS CEJIEKITUN 1 bu6mmoreka [JOK
pacTeHni 1 KUBOTHBIX https://m.edso0.ru/863e9214
34 buortexHonorus Kak orpacib 1 bubnuoreka [IOK
MIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4
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[TPOTPAMME




11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTposbnbie | IlpakTnueckue o0Opa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubmmorexa [TOK
https://m.edsoo.ru/863ea20e
, I;Igzc;iifo iz;:nmﬂ MIPEICTaBICHHUN , BuGmiorexa LIOK
https://m.edso0.ru/863e9570
Bxoanasi KOHTpOJILHAsA padoTa
bu6moreka [IOK
3 MirkpooposmioLs 1 https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHHUIIa BUJIA ¥ SBOJIIOITHH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubamorexa LOK
https://m.edso0.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHUIOH»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(baKTOpHI) IBOIIFOLUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TO0Op 1 €10 GOPMBI 1 https://m.eds00.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabora Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u
€€ OTHOCUTETILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuorexa [IOK



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

MaKpO3BOJIIOIUH https://m.edsoo0.ru/863e9cle
9 HeobOpaTumocTs 3BOTIOIUN
10 Wcropus xu3Hu Ha 3emMiie U METObI
e€ U3yueHUst
11 ['mnoTe3bl MPOUCXOKACHUS KUZHH bubnuorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3emIie 1o pam bubnnorexa [JOK
12
U TepHoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaIbI 3BOJTIOIUU
PacTUTENHHOTO U KUBOTHOTO MUDA.
[IpakTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3yueHne UCKOTIAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJIIEKLIHASIX»
14 CoBpeMeHHas cucrema bubmuorexa [JOK
OpPraHu4ecKOro MHUpa https://m.edsoo.ru/863ea48e
15 OBOJIONUS YEJIOBEKA bu6mmoreka [IOK
(aHTpOMOreHE3) https://m.edsoo.ru/863eac2c
16 JBwxyimue cuitbl (hakTopsbl) bubmuoreka [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJNH 3BOJIIOLIMHI
YyeJloBeKa
18 YenoBeyeckue packl U MIPUPOIHBIC bubnnoreka [JOK
aJlanTally YeJI0BEKa https://m.edso0.ru/863eaeca2
O06o00611eHne N0 TeMe
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU
Ha 3emie»
20 DKoJIorus Kak HayKa



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
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

Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

bubmuoreka [JOK

21 (baxTopsI https://m.edsoo.ru/863eafec
AbGunotnyeckue GaKkTOpsI.
Jlaboparopuas pabota Ne 3.
«Mopddonorudeckne 0COOEHHOCTH
22 paCTSfHﬁ U3 Pa3HBIX MECT 0.5 Brbmiorexa LIOK
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopnas pabota
Ne 4. «Bnusinue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa
bu6moreka [IOK
23 brotiteckie (akToph https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckas paborta
24 Ne 2 «IToacuér mioTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OpraHu3MoB — bubmuorexa [JOK
OuoLEeHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bu6mmoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE TIOKa3aTeNIN YKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI. bubmmorexa [JOK
. https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE Y2KOCUCTEMBI
29 AHTpPOIIOTE€HHBIE KOCUCTEMBI
30 buocdepa — riodanbHas bubnuoreka [IOK
IKOCUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILECTBOBAHUS bubnuorexa [IOK



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

ouocdepsr https://m.edso0.ru/863ebd16
32 HToroBasi KOHTpPOJILHAS padoTa 1
YenoseuecTBo B Onochepe 3emiu
33 CocytiecTBoBaHUE MIPUPOIBI U 1 bubnuorexa [JOK
9eJI0BEYECTBA https://m.edsoo.ru/863ebale
34 O6006mmenue Tembl «CooOIecTsa u 1
IKOJIOTHYECKHUE CUCTEMBD»
OBIIEE KOJIJMYECTBO YACOB I10 34 95

[TPOTPAMME



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

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ1S1 YYEHUKA

* buosorus, 10,11 knaccer [laceunnk B.B., Cymaroxun C.B., Kanunosa I'.C. u apyrue; non
penaxuueii [Taceunuka B.B., Akiimonepnoe obiectBo «M3aarensctBo «IIpocsemienue

* buonorus, 10,11 xraccel/ [Tonomapesra W.H., Kopaunosa O.A., Kyumenko B.C.; mox
penakuueii [Tonomapesoit 1.H., AknimonepHoe obuiectBo «M3natenscrBo «IIpocsenienue»
METOIUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

Pabouas Tetpans «buonorus. 10,11 kmaccer. ®DI'OC»: O.A.Kopuunoga, JI.B.CumonoBa,
N.B.Hukonaes, - Bentana-I'pad, 2021 r.

- Metonnueckoe nmocodue s yaurtens: buonorus. 10,11 kmaccer [lonomapesa U.H.,
Kopuunosa O.A., Huxonaes 1.B. — Bentana-I'pad, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

ykazanbl B KTTI






