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IHHOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl IO OMOJOTUU TEOPETUUYECKYIO OCHOBY JUIS OTPEIEICHUs MOIXOI0B K (POPMUPOBAHUIO
colmepkaHus ydeOHoro mpeamera «buomorwms» coctaBuim: KoHIenTyanbHble mnonokenus @OIOC  COO o
B3aMMOOOYCIIOBICHHOCTH II€JIeH, COJepKaHus, Pe3yabTaTOB O0yUeHHUsI U TPeOOBaHMIA K YPOBHIO MOJTOTOBKH BBITYCKHUKOB,
MOJIOKEHUsI 00 OOIIMX WEeNIX W MPHUHIMIAX, XapaKTEpU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro OOILero
obpasoBanus B Poccuiickoit denepanun, a Takke MOJOKEHUS O crienuduke OUONOTuu, €€ 3HaYeHWW B TMO3HAHUU >KUBOU
IPUPOJIBI U OOECTICUeHUH CYIIECTBOBAaHHUS dYeloBeueckoro obmiectBa. COrjacHO Ha3BaHHBIM IOJIOKEHUSM, OIpPEIeICHBI
OCHOBHBIE (DYHKIIMU TTPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Ha€T MpEACTaBIEHUE O LIENAX, 00 oOmel cTparernu OOy4YeHHs, BOCIIUTAHUS M Pa3BUTHS
oOydaromuxcsi cpeicTBaMu yueOHoro mnpeamera «buonorusy», ompenenser o0s3aTeabHOE MPEIMETHOE COAEp>KaHUE, €ro
CTPYKTYpY, paclpeieieHe o pasieiaaM U TeMaM, PeKOMEHyEeMYIO MOCIeI0BAaTEIbHOCTh U3YUEHHS Y4eOHOTro MaTepuana ¢
y4€TOM MEXIPEAMETHBIX U BHYTPHUIPEAMETHBIX CBSI3€H, JJOTUKHA 0Opa30BaTEIBHOTO IMPOIlecca, BO3PACTHBIX 0COOEHHOCTEH
00yJaroIMXCs.

B mporpamme mo Ouosioruu TakKe YYUTBHIBAIOTCS TPEOOBAHUS K IIAHUPYEMBIM JIMYHOCTHBIM, METAMPEIMETHBIM U
MPEAMETHBIM pe3ysbTaTaM o0ydeHuss B (OPMHUPOBAHUN OCHOBHBIX BUJIOB yUE€OHO-TIO3HABATEIHHOU JEATEILHOCTH/ydeOHBIX
JEHCTBUI 00YJArOMIMXCS IO OCBOCHUIO COICPKAHMSI OMOJIOTUYECKOTO 00pa30BaHuUS.

B mporpamme no 6monoruu (10-11 xmaccel, 6a30BbIi YPOBEHb) peai30BaH MPHUHIIMII MPEEMCTBEHHOCTH B W3YYCHHU
ouonorum, O6arogaps 4eMy B HEHl MpOCMAaTpUBAETCsl HAMPABICHHOCTh HA Pa3BUTHE 3HAHWM, CBSI3aHHBIX C (POPMUPOBAHHUEM
€CTECTBEHHO-HAYYHOT'O0 MUPOBO33PEHUS, IEHHOCTHBIX OPUEHTALIMNA JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHUS, TPEACTaBICHUN
0 370pOBOM 00pa3e *U3HU U OEPEeKHBIM OTHOILIEHUEM K OKpY>Karolleil mpupojHoit cpeae. [loaToMy Hapsany ¢ u3ydyeHuem
001IeONOIOTMYECKUX TEOPHid, a TaKKe 3HAHWA O CTPOCHUU >KMBBIX CHCTEM pPAa3HOTO paHTa W CYIIHOCTH OCHOBHBIX
IPOTEKAIONMX B HHUX IMPOIIECCOB B MpOrpaMMe MO OMOJIOTHUHU YAEIEHO BHUMAaHHUE HCIIOJIb30BAHUIO TONyYEHHBIX 3HAHWHA B
MOBCEHEBHON >KU3HU JUIsI PEIICHUS MPUKIAIHBIX 3a/ad, B TOM YHKCIe: MPO(MIAKTUKA HACIEIACTBEHHBIX 3a00JeBaHUN
YeJioBeKa, MEAUKO-T€HETUYECKOTO KOHCYJIbTUPOBAHUSA, OOOCHOBAaHHUS HKOJOTHYECKU II€IeCO00pa3HOro TOBEACHUSA B
OKpY’Karollel MpUPOTHON Cpeae, aHaIu3a BIUSHUS XO3SHCTBEHHOW NEATEIHHOCTH YeIOBEKa Ha COCTOSHUE MPUPOAHBIX U



UCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHEC BHUMAaHHs K TPUKIAJIHON HANPaBICHHOCTH Yy4eOHOro mnpenmeTa «buomorusy»
NPOJUKTOBAHO HEOOXOJMMOCTBIO OOECIEUYEHHUs] YCIOBUM Il pEHIeHUs OJHOM W3 aKTyalbHBIX 3a7ad IIKOJLHOTO
OMoIOTHYECKOTO 00pa3oBaHMs, KOTopas MpearnojaracT GopMUPOBAHUE y OOYUYaIOIMIMXCS CIIOCOOHOCTH aganTHPOBATHCS K
U3MEHCHHSM JMHAMUYHO Pa3BHUBAIOIIETOCS COBPEMEHHOTO MHpa.

Bbuosiorust Ha ypoBHE cpenHero ooIiero o0pa3oBaHusl 3aHUMaeT BakHoe Mecto. OHa obecrieurBaeT (HOPMUPOBAHHE Y
00y4aromMxcsl MPEACTABICHUA O HAy4YHOW KapTHHE MHpa, paciuupseT W o0o0O0IIaeT 3HAHUS O JKUBOW MpHpoje, e
OTJIMYUTENFHBIX NPU3HAKAX — YPOBHEBOW OpTaHU3AIlMK M ABOJIONHH, CO3AaéT YCIOBHS IS MO3HAHHS 3aKOHOB JKUBOW
npupoasl, (GopmupoBaHUS (QYHKIMOHAJIBHONH TI'PAMOTHOCTH, HABBIKOB 3J0pOBOro U 0Oe3omacHOro oOpas3a >KU3HW,
HKOJIOTUYECKOTO MBIIIJICHHS, IICHHOCTHOTO OTHOIICHHUS K )KMBOM MPUPOJIC U YESIIOBEKY.

Bousibiioe 3HaUeHUEe OMOJIOTHSI UMEET TAKXKe IS PEIICHHsI BOCIIMTATEIILHBIX M Pa3BUBAIOIIMX 3a/1ad CPEIHETr0 OOIIEro
oOpa3oBaHMs, colUaiu3aluu oOydaromuxcs. M3yuenue Ouonornu oOecreduBaeT YCIOBUA IS  (POpPMHUpPOBAHUS
WUHTEIJUICKTYalIbHBIX, KOMMYHHUKAIIMOHHBIX W HMH()OPMAIIMOHHBIX HABBIKOB, O3CTETHUYECKOW KYJIBTYPHI, CIIOCOOCTBYET
MHTETpalui OMOJOTHUYECKUX 3HAHUH C TMPEICTABICHUSMHU U3 IPYTUX YU4EOHBIX MPEIMETOB, B YaCTHOCTH, (DU3HUKH, XUMUU U
reorpaduu. Ha3BaHHbIC MOJIOKEHHMS O MpeaHa3HA4YeHUM YydeOHoro mnpenMera «bBHONOTHS» COCTaBWIM OCHOBY JUIs
OTIPENIEIICHHUS TIOJXO0/IOB K OTOOPY M CTPYKTYPHUPOBAHUIO €r0 COACPIKAHUS, MPEICTABICHHOTO B IPOTpaMMe 10 OMOJIOTHH.

Otbop conepxanus ydeOHOro mpenamera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C  TO3HIUN
KyJBTYPOCOOOPA3HOTO TOX0/1a, B COOTBETCTBUH C KOTOPBHIM OOyYalOIIHecs JOJDKHBI OCBOUTh 3HAHUS U YMEHUsI, 3HAYNMBIC
st GopMUPOBaHUS OOIEH KYJIbTYPbI, ONPEICIISIONIUE aIEKBATHOE MOBEICHUE YEIOBEKA B OKPYKAIOIICH MPUPOTHON Cpee,
BOCTPeOOBAHHBIC B TIOBCEAHEBHOM JKU3HU U MIPAKTUYECKOM AesaTenbHOCTH. Oc000€ MECTO B 3TOW CUCTEME 3HAHUH 3aHUMAIOT
9JIEMEHTBI COJCPIKAHUS, KOTOPBIC CIY)KaT OCHOBOW i (DOPMHUPOBAHMsSI MPEICTABICHUN O COBPEMEHHOH €CTECTBCHHO-
HAyYHOH KapTUHE MHpa W IEHHOCTHBIX OPHUCHTAIUSAX JMYHOCTH, CIOCOOCTBYIOIIMX TyMaHU3aIlMH OHOJOTHYECKOTO
oOpasoBaHws.

CTpyKTypUpOBaHHE COJIEp)KaHMsI Y4YeOHOrOo MaTepuana B MporpaMMe MO0 OHOJOTMH OCYIIECTBICHO C YYETOM
NPUOPUTETHOTO 3HAUCHHs 3HAHUK 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX JKMBOHM MPHUPOJBI, 0 €€ YPOBHEBOW OpraHU3alMM U
IBOJIOIMH. B COOTBETCTBHUY C 3TUM B CTPYKTYpe Y4eOHOTO mpenmeTa « bromorus BhIACIEHBI CIEAYIONINE COAePIKATEIbHbIC
nuaun: «buonorus kak Hayka. Meroabl HaydHOTo Mo3HaHWs», «KieTka xak Owonormueckas cucrema», «OpraHu3M Kak



ouosiormyeckas cucreman, «CuctemMa W MHOrooOpasue OpraHuYecKoro Mupa», «IBOJIONUS JKUBOW MPUPOIBD,
«IKOCHUCTEMBI ¥ IPUCYIIIUE UM 3aKOHOMEPHOCTH.

ens w3ydenus ydebHOoro mpeamera «buosnorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE OOYYArOITUMUCS 3HAHUSIMU O
CTPYKTYPHO-(PYHKIIMOHAJIBHOW OpraHW3alliy >KUBBIX CHUCTEM Pa3HOTO paHra M MpUoOpeTeHHe YMEHHUH HCMOJb30BaTh 3TH
3HAHUS JIJIs1 TPAMOTHBIX JEHCTBUI B OTHOIIEHUH OOBEKTOB KUBOM MPUPOBI U PEUISHUS PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTuxeHnue 1end u3ydeHus ydeOHoro mnpeamera «buosorms» Ha 0a30BOM ypoBHE 00€CTEUMBACTCS PEIICHHEM
CIEAYIOIIMNX 3a/1a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbl 3HAHWA O OWMOJOTHYECKUX TEOPHSIX, YUCHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIIO0TE3axX, MpaBuiaxX, CIyXKalluXx OCHOBOH i (POpMHUPOBAHUS MPEACTABICHUNA O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METOJlaX HAy4YHOIr'o MO3HAHUsI, CTPOEHUHU, MHOT0OOpa3uu M OCOOCHHOCTSIX JKHMBBIX CHCTEM Pa3HOTO YPOBHS OpraHM3alluH,
BBIJIAIONTUXCSI OTKPBITUSIX M COBPEMEHHBIX UCCIIEIOBAaHUSX B OMOJIOTHH;

dbopmupoBaHre y OOydYarOIMMXCA TO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B MpoIiecce
aHaNMM3a JAaHHBIX O MYTAX PA3BUTHUS B OMOJIOTUH HAYYHBIX B3TJISOB, UACH W MOAXOJO0B K U3YYCHHUIO JKUBBIX CHCTEM PAa3HOTO
YPOBHSI OpraHu3aluu;

CTAHOBJICHHE y OOydJaromuxcs oOmel KyJabTyphbl, (PYHKIIMOHATBLHOW T'PAaMOTHOCTHU, Pa3BUTHE YMEHUN OOBICHATH U
OIICHUBATh SIBIICHUSI OKPY’KAIOUIEr0 MHUpPA KUBOW MPHUPOJHI HA OCHOBAaHWUW 3HAHUW W OMNBITA, MOJYYEHHBIX MPU HU3YUYECHUH
OMOJIOTHH;

dbopmMupoBaHUEe y OOYYaIOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKMX 3HAHUW B MPAKTUYECKOU
NEATEeIIbHOCTH YeJIOBEKa, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHI;

BOCIUTaHUE YOCKIAEHHOCTH B BO3MOXXHOCTH IIO3HAHUS YEJIIOBEKOM >XUBOW MPHUPOJIBI, HEOOXOJIUMOCTH OEPEKHOTrO
OTHOIIIEHUS K HEeH, COOIIOICHNS STUYECKUX HOPM MPHU TPOBEICHUH OMOJIOTHYECKUX UCCIICIOBAHUMN;

OCO3HAHUE IEHHOCTU OMOJIOTHYECKUX 3HAHWN JJIS TIOBBIMIECHUS YPOBHS SKOJOTUYECKON KYJIbTYPHI, sl (HOPMUPOBAHUS
HAay4YHOT'O MUPOBO33PEHUS;

NPpUMEHEHUE NPUOOPETEHHBIX 3HAHUW W YMEHUW B IIOBCEAHEBHOW JKWM3HU JJISI OLIGHKU TIOCIEACTBUM CBOEH
NESATETLHOCTH TI0 OTHOMIICHWIO K OKPYXKAIIIeH cpeae, COOCTBEHHOMY 3J0pPOBBIO, OOOCHOBAaHHE W COOJIIOJICHHE MEp
npodrtakTHKY 3a00I€BaHUT.



B cucreme cpennero oOmiero obpasoBanus «buosnorus», uzydaemas Ha 0a30BOM ypOBHE, SABISIETCS 00s3aTENbHBIM
y4eOHBIM MTPEIMETOM, BXOIAIINM B COCTaB MpeaMeTHON 00acTu «ECcTecTBEeHHO-HAayUHbIE TPEAMETHD.

Jlia u3ydyenust Ouosiorun Ha 0a30BOM YPOBHE cpenHero olmiero oopasoBanus oTBoautcs 68 vacos: B 10 kmacce — 34
yaca (1 gac B Heemo), B 11 kiacce — 34 gaca (1 gac B Henernto).



COJEPXAHUE OBYUYEHUA

10 KJTACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3p OMONOTMHM C OOIIECTBEHHBIMH, TEXHUYECKUMU M IPYTMMH €CTECTBEHHBIMHU HayKaMH,
dbunocoduei, ITUKON, CTETUKOW U MpaBoMm. Ponb Ouosornu B (HOPMHUPOBAHMM COBPEMEHHOM HAay4dHOM KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToapl MO3HAHUA SKUBOM TpUPOIbl (HAOMIOAEHHE, OHKCIEPUMEHT, ONHCAaHWEe, HW3MEpeHHe, Kiaccudukarms,
MOJICIMPOBAHUE, CTATHCTHYECKAst 00pabOTKa TaHHBIX ).

JdemoHcTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [[x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS )KUBOU MPUPOIBI.

JlabopaTtopHble U NpaKkTHYecKHe PadoThI:

[IpakTuueckas padora Ne 1. «Vcnonb30BaHue pa3IuyHbIX METOIO0B IIPU U3YUCHUH OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3aIMs.

Kusble cucteMbl (OMOCHCTEMBI) KakK MpeAMET Hu3ydeHust Ouosioruu. OTIUYHMe >KUBBIX CHUCTEM OT HEOPraHMYECKOU
PUPOJIBI.

CpoiicTBa OnocucTeM U UX pa3HooOpa3ue. YPOBHH OpraHU3aluu OMOCHCTEM: MOJICKYJISIPHBIN, KIETOYHBINA, TKAHEBBIH,
OpTaHU3MEHHBIN, TOMYJISIIHOHHO-BUI0BON, IKOCUCTEMHBIN (OMOTEOIEHOTHIECKHUT ), OMOChEpPHBIA.

JdemoHcTpanuu:

Tabnuibl U cxembl: «OCHOBHBIE MPU3HAKHU KU3HWY», « Y POBHU OPraHU3aLUU KUBOU TPUPOIBD.

Ob6opynoBanwue: mojens moJiekyisl JJHK.

Tema 3. XumMHu4ecKHid COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUN COCTaB KJIETKU. XHMHYECKHUE DJIEMEHTBHI: MAKPOXJIEMEHThI, MUKPOAJIEMEHTHl. Bola W MuHepalibHbIE
BEILIECTBA.



®yHKIMM BOABI U MUHEPAJIbHBIX BELECTB B KieTke. [loanep:xanue ocMoTuueckoro 6anaxca.

benku. CoctaB u cTpoeHue OenKoB. AMHHOKHCIOTHI — MOHOMepbl OenkoB. He3zameHuMble U 3aMeHHUMBIE
AMHUHOKHCIIOTHI. AMUHOKHUCIOTHBIA COCTaB. Y POBHU CTPYKTYpPBbI O€IKOBOW MOJEKYJbI (IepBUYHAS, BTOPUYHAS, TPETUYHAS U
4YeTBEPTUYHAs CTPYKTYpa). XUMHUECKHE CBOMCTBA OenaKoB. bruonornueckue GpyHKInn OEIIKOB.

®depMeHThl — OMONOrMUeckue karaauzaTopbl. CTpoeHne (epMeHTa: aKTUBHBIM LEHTP, CyOCTpaTHas CIEeUU(PUUHOCTS.
Kogepmentsl. Butamunbl. Otianuns pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTOPOB.

VYrieBonbl: MOHOCaxXapuibl (TIIOKO3a, pru003a M Ae30KCHpr003a), Arcaxapuabl (caxaposa, JIAKT03a) U MOJIHCcaxapuiabl
(kpaxma, TIIMKOTeH, LEeJUTI0103a). buonornueckue GyHKIIUU YTII€BOIOB.

Jlununel: Tpurauuepuasl, Gocoaunuasl, crepounsl. ['mapodunbHo-ruapodobHBIE cBoiicTBa. buondormueckue
¢yHkuyn munuaos. CpaBHEHUE YIIIEBOAOB, OEJIKOB U JIMIIUJOB KaK UCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MoHOMEpbI HyKJIeMHOBBIX KucaoT. Ctpoenue u Gpynkuuu JTHK.
Crpoenue u pynkunu PHK. Buast PHK. AT®: ctpoenue u pyHKimu.

HuTonorus — Hayka o kietke. Kinerounas Teopusi — npumMep B3auMOAECUCTBUA UeH U (AKTOB B HAYYHOM IMO3HAHUHU.
Meroasl n3y4eHus KIETKHU.

Knerka kak nenoctHas xuBas cucrema. O01muye npu3Haky KJIETOK: 3aMKHYTasl Hapy»kHas MemOpaHa, mojiekyisl JJHK
KaK F€éHEeTUUECKUI anmnapar, CUCTeMa CHHTe3a Oerka.

Tunsl KJIETOK: SyKapuOTHYecKas U mpokapuoruyeckas. OCOOEHHOCTH CTPOCHHSI MPOKAPHUOTUUYECKONW KIIETKH.
Knerounas crenka Oaxrtepuil. CTpoeHue 3yKapHOTHYECKOW KJIETKHM. OCHOBHBIE OTJIMYMSI PACTUTEIbHOW, >KMUBOTHOM U
I'pUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIMKC, UX QyHkuuu. Ilnasmarnueckas memOpana, eé
cBoiictBa u ¢yHkuuu. [{utonnazma u e€ opranounpl. OxHomemOpanubie opranounasl kietku: OIIC, ammapar [ombmxu,
an30coMbl. [1oryaBTOHOMHBIE OpraHOMWBI KJIETKWA: MUTOXOHIPHH, MIacTuAbl. IIponcxoxaeHne MUTOXOHAPUNA W IUIACTHI.
Bunel nnactun. HemeMOpaHHble OpraHouzbl KIETKH: pUOOCOMBI, KJIETOUHBIM LIEHTP, LIEHTPUOIU, PECHUYKH, JKTYTUKH.
@DyHKIMY OPraHOWUIOB KIIETKH. BKiroueHusl.

SAnpo — perynaropubiii neHTp kieTku. CTpoeHHe sipa: sifaepHas 000JO0YKa, KapuoIUla3Ma, XPOMAaTHH, SIPBILIKO.
XPpOMOCOMBI.



TpaHcnopT BEIIECTB B KIIETKE.

JdemoHcTpauuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illnevinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P.
®pankiuH, K. M. bap.

Huarpammbl: «PacrmpesesieHie XUMHUYECKHUX JJIEMEHTOB B HEXKHUBOW Mpupoae», «PacmpeneneHne XWMHUYECKHX
3JIEMEHTOB B KMBOU MPUPOJIE».

Tabmumpl u cxembl: «lleprognueckast TabnKIIa XUMHUYECKUX 3JIEMEHTOBY», «CTpOeHHE MOJEKYJbl BOJbD, «brnocunTes
oenka», «Ctpoenue momekyinsl Oenkay, «Ctpoenue depmenta», «Hyknennosbie kucnotsl. JHK», «Ctpoenne monekybt
AT®», «CTtpoeHue 3yKapuOTHYECKOW KIeTKkn», «CTpoeHHe >XMUBOTHOM KIeTKu», «CTpO€HUE paCTUTENbHOU KIETKHY,
«CTpoeHue MpOoKapUOTUYECKON KIIETKW», « CTpOCHHUE A/ipa KIETKN», « Y TIIEBOIbI, «JIUMUIbI».

O6opynoBaHue: CBETOBOM MHKPOCKON, 00OpyIOBaHUE IUId MPOBEACHUS HAOMIOAEHHUM, U3MEPEHUN, SKCIIEPUMEHTOB,
MUKpPOIIpEnapaThl paCTUTEIbHBIX, )KUBOTHBIX M OaKTEPHAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «l/3ydyeHue KaTaJIuTUYECKONM AKTHUBHOCTH (EpMEHTOB (Ha NpUMEpPE aMuiIa3bl WU
KaTanasbl)».

JlabopaTtopuas pabora Ne 2. «3ydyeHue cTpoeHHsS KJIETOK PACTEHUH, )KMBOTHBIX W OAKTEPHl IMMOJ MHUKPOCKOTIOM Ha
TOTOBBIX MUKpPOIIpenapaTax u X OMHCAHUEY.

Tema 4. ’KuznenesTeJLHOCTL KJIETKH.

OOMeH BelecTB, Wik MeTaboau3M. AcCUMIIISIMS (TIJIACTUYECKUI 0OMEH) M TUCCUMUIIALINS (DHEPTETUUECKU OOMEH) —
JIBE€ CTOPOHBI €IMHOTO Tpoliecca MeTadoin3Ma. Polib 3aKOHOB COXpaHEHUs BEUIECTB U YHEPTUU B TOHUMAHUU METaboM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIA U rerepoTpodHbiifl. Ponb depmeHTOB B 0OMeHEe BEIIECTB M MpPEBpAIICHUU
HHEPTUH B KJIETKE.

dotocunte3. CBeroBas W TemHoOBas (a3bl (orocunresa. Peakumu dortocunTesa. DPpdekTuBHOCTh (HOTOCHMHTE3A.
3nauenre (QorocuHTE3a IS KU3HU Ha 3emiie. BnusHue ycinoBuil cpeipl Ha (POTOCMHTE3 M CHOCOOBI TMOBBIIIEHUSI €0
IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHHI.

XeMocuHTe3. XeMOCHHTE3UPYIoNe OaKTepuu. 3HaUeHNEe XeMOCHHTE3a JIJIS )KU3HH Ha 3eMIIe.



DHepreTudeckuil 0OMeH B KJieTKe. Paciiernienre BelecTB, BbJICJICHUE U aKKYMYJIUPOBAHUE PHEPTUU B KIIETKE. DTarlbl
sHepreTuyeckoro oobmena. ['nukonu3. bpoxkenue u ero Buabl. KucimopomHoe oOKHCIEHHE, WIH KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopunupoBanue. IHHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakuun matpuuHoro cunresa. ['enetnueckas unpopmanus u JIHK. Peanuzanus renernueckoit nuHpopMaimm B KIETKE.
['eneTnueckuii koa U ero cBoicra. TpaHckpuniusa — MatpuuHbii cuaTe3 PHK. Tpancnsius — GuocuHTte3 Oenka. DTarmbl
TpaHcisiiuu. KonupoBanue aMuHokucioT. Ponbs pubocom B OuocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Mctopust otkpbitust BupycoB (/. Y. BanoBckuit). OCOOEHHOCTH CTPOCHUS U
KU3HEHHOTO IMKJIa BUPycoB. bakrepnodaru. bonesnu pacrenuil, )KMBOTHBIX U 4Ye€JIOBEKa, BbI3bIBa€Mble BUpycamu. Bupyc

uMMmyHoneuiuta uenoBeka (BUY) — BozOymurens CIIMJla. OOGpaTHas TpaHCKpHUIILIMS, peBepTasa W HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHUs] BAPYCHBIX 3a00ICBaHUIA.
JdemoHcTpauuu:

[Toprpetsr: H. K. Konbnos, /I. Y. UBanosckun, K. A. Tumupsses.

Tabmuibr 1 cxembl: «Tunbl utanusy, «Metabonu3am», « MUTOXOHAPHSY, « IHEPTETUUECKUN 00MEH», «XJIOpOTUIacTy,
«Dotocuntes», «Ctpoenune JHK», «Ctpoenune u ¢yHkuuoHupoBaHue reHa», «CunHte3 Oenka», «l'eHeTHyeckuid Komy,
«Bupycw», «baktepuodarny, «CtpoeHue u xu3HeHHbIHN 1uki Bupyca CI1N/a, 6akTepuodaray, «Pemmkarnus JJTHK».

Ob6opynoBanue: moaenu-anminkanuu «Y nsoenue JJHK u tpanckpumnuusy», «buocunres 6enka», «CTpoeHue KIETKUY,
Mozens cTpykTypsl JIHK.

Tema 5. Pa3aMHoKeHMe M MHAUBUYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounblii 1uKII, WIM KU3HEHHBIA LMKI KieTku. MHTepdaza u muto3. Ilpouecchl, nportekawomme B uHTEpdase.
Perukanms — peakius matpudHoro cuatesa JIHK. Ctpoenne xpoMocoM. XpoMOCOMHBIN HAOOp — KapuOTHI. [IUTIITOMHBIHI
Y TATUIOUIHBIA XPOMOCOMHBIE HAOOpBI. XpomaTuabl. [[uTonmorndaeckue 0CHOBBI Pa3MHOXKEHUS U UHIUBHUIYAIBHOTO Pa3BUTHS
OpPTraHU3MOB.

Henenue xnetku — muto3. Cranuu mutosza. lIpoueccel, npoucxoasume Ha pa3HbIX CTaAUAX MUTO3a. buonornueckuit
CMBICJI MUTO3A.

[Tporpammupyemasi TuGenb KJISTKU — arlonTo3.



@®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrojioe W MojoBoe. Buabl 0Oecrosioro pa3MHOXKEHHS: JAEJICHHE HaJBOE,
MOYKOBAaHUE OJHO- U MHOTOKJIETOUYHBIX, CIOPOOOpa30BaHME, BETETAaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHHPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE ISl CEIEKIIUU.

[TonoBoe pa3zMHOKEHHUE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Craguu wmeio3a. Ilpouecchl, mpoucxonsmue Ha craausx wmehosa. lloBemenue Xxpomocom B Meio3se.
Kpoccunrosep. buonornyeckuii CMbICI U 3HaU€HHE MEHO03a.

l"ameTorene3 — mporecc 00pa30BaHUs TOJIOBBIX KIIETOK y KWBOTHBIX. [10JIOBBIE JKene3bl: CEMEHHUKH W STUIHUKHU.
OO6pa3oBanne W pa3BUTHE TOJOBBIX KIETOK — TaMeT (CIepMaro3ouf, SHUIEKIeTKa) — CHepMaToreHe3 W OBOTIEHES.
Oco0EHHOCTH CTPOEHUS SUIIEKIETOK U criepMaTro3onoB. OmiogorBopenue. [laprenorenes.

NunuBuayanbHOoe pa3BuTHE (OHTOTreHE3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOreHes3). ITambl AMOPHUOHAIBHOTO
pa3BUTHS Yy TIO3BOHOYHBIX JKMBOTHBIX: IPOOJICHHE, TacTpyJsiusi, opraHoreHe3. lloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHSI: MPSAMOE, HEMpsMOe (JTUYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrennii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHU, CTAAUN Pa3BUTHSL.

JdemoHncTpanuu:

Tabmupl u cxembl: «POPMBI pa3MHOKEHHSI OPTaHU3MOBY», «JIBOMHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX PACTEHUI»,
«BereratnBHOE pa3MHOXKEHHE pacTeHHi», «Jlenenne kietku Oaktepuit»y, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue
xpoMocoMbl», «Kinerounsli nmkim», «Pemmukamms JIHK», «Mwuto3», «Meios3y», «lIpsiMoe u HemnpsMoe pa3BUTHEY,
«I"ameToreHes3 y MIICKONUTAIOIINX U YEJIOBEKa», « OCHOBHBIE CTaAUN OHTOTCHE3a».

O6opynoBanue: MHUKPOCKOTI, MUKPOIIPENapaThbl «CriepMaTo30ouapl MJIEKOITUTAIOLIET O, «Slrneknerka
MJICKONTUTAIOWIETO», « KaprOKnHE3 B KIIETKAX KOPEIIKa JyKa», MAarHUTHAas MOJICNIb-aNIUIMKaINs «/leleHne KIeTKn», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

JlabopaTtopHas pabota Ne 3. «HabmoieHre MUTO3a B KJIIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpENnapaTaxy.

JlabopaTtopHas pabota Ne 4. «3ydeHne cTpOCHHS MOJOBBIX KJIETOK HA TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacjiecTBEHHOCTb U M3MEHYUBOCTH OPraHU3MOB.



ITpenmer u 3amaun reHeTuku. Mcropus pa3sBUTUS T€HETUKU. Ponp 1MTONOrMM M 3MOPHOJIOTMU B CTAHOBJIEHHUU
reHeTUKH. BKiiag poccHHCKUX U 3apyOeKHBIX YUYEHBIX B PAa3BUTHE T'€HETUKH. MeToabl reHeTHKU (THOPUAO0IOTHYECKHH,
HUTOT€HETUYECKHM, MOJEKYISIPHO-TeHeTH4YeCKuil). (OCHOBHBIE T€HETHUYECKHE TOHATHS. |'eHeThueckass CUMBOJIMKA,
UCIIOJIb3yeMasi B CXeMaX CKPEIMBAHMMN.

3aKOHOMEPHOCTH HAacle[0BAaHUs NPU3HAKOB, ycTaHOBJIEeHHbIE I'. MenaeneM. MoHOrHOpHUIHOE CKpellMBaHuE. 3aKOH
€IMHO-00pa3usi THOpUIOB NEpBOro MnokosieHus. [lpaBuwiio AOMUHUpPOBaHMA. 3aKOH pacUICIUICHUs IMpPU3HAKOB. | 'umoresa
YUCTOTHI raMmeT. [1os1HOe ¥ HenmoIHOE NOMUHUPOBAHKE.

JlurubpuaHoe CKpeuMBaHUE. 3aKOH HE3aBHCHMOIO HACJIENOBaHHUS NpU3HAKOB. LlUTOreHeTndyeckue OCHOBBI
JUTUOPUIHOTO CKpELIMBaHUS. AHaIM3UpYIOLlee CKpeluBaHue. VCnojp30BaHUE aHAIU3UPYIOLIET0 CKPELIMBAaHUS IS
OIpeziesIEHUs] TEHOTHIA 0CO0u.

CueruieHHOe HacjenoBaHue npusHakoB. PaGota T. Moprana mo CIeuIeHHOMY HaclieZJOBaHHMIO T'eHOB. Hapymienue
CLICIUICHHS TEHOB B PE3YJIbTAaTE KPOCCHHIOBEPA.

XpOMOCOMHAas1 TEOpUS HACIEACTBEHHOCTH. | €eHETHUECKHE KAPTHI.

I'enernka mnoma. XpOMOCOMHOE OIpEACIICHHE IOoJja. AyTOCOMBI UM IIOJIOBBIE XPOMOCOMBIL. ['OomMoramerHele u
rereporamMeTHsle opranusmsl. HaciaenoBanue Npu3HaKoB, CLHEIUIEHHBIX C ITOJIOM.

N3menunBoCTh. BHIBl M3MEHYMBOCTH: HEHACIEACTBEHHAs M HACIEACTBeHHas. Ponb cpeapl B HEHACIEICTBEHHOMN
U3MEHYMBOCTU. XapaKTePUCTUKA MOAU(PHUKAIIMOHHON N3MEHUYMBOCTH. BapualimoHHslil psii 1 BapualonHas kpusasi. Hopma
peakuuu npusHaka. KonnuecTBEHHbIE M KAauyeCTBEHHbIE NPU3HAKKM U MX HopMa peakuuu. CBoiicTBa MOAM(PUKAIIMOHHON
WU3MEHYHUBOCTH.

HacnencrBeHHasi, Wi reHOTUNIMYECKast, U3MEHUYNBOCTh. KOMOMHATHBHAs NU3MEHYMBOCTh. Melo03 1 M0JI0BOM Ipouecc —
OCHOBa KOMOMHATHBHON M3MEHYMBOCTU. MyTalllOHHAs: U3MEHYMBOCTh. Knaccudukanus MyTaluuid: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactota ¥ mpuuuHbBl MyTanuil. MyrtarenHnble ()akTOpbl. 3aKOH TOMOJOTHYECKHX pPSJAOB B HACJIEICTBEHHOU
u3MeHuusoctu H. Y. BaBunosga.

BresaepHas HacIeICTBEHHOCTh M1 M3MEHYUBOCTD.

I'enetuka uenoseka. Kapuotun yenoBeka. OCHOBHBIE METO/AbI T€HETUKH YEJIOBEKA: T€HEANIOTMYECKUM, OJIM3HEIOBBIH,
UTOT€HETUYECKUN, OMOXUMUYECKHI, MOJIEKYIApHO-TeHeThUecKuid. COBpeMEHHOE OIpeieNIeHe TeHOTHUIA: TOJIHOTEHOMHOE



CEKBEHHPOBAaHME, F€HOTUIIUPOBaHUE, B TOM uucie ¢ nomouipto I1I[P-ananu3a. HacnencrBeHHble 3a00€BaHUS YEIOBEKA!
reHHble 00Je3Hu, OOJNIe3HH C HACIEACTBEHHON NPEapacloNioKeHHOCThI0, XpOMOCOMHbIe Oone3nu. ComaThueckue u
reHepaTuBHbie MyTauuud. CTBOJNOBbIE KIETKU. [IpuHIUMIBI 310poBOrO 00pasza KHU3HU, TUATHOCTHUKH, NMPOQPHIAKTUKH U
JI€UYEHUs TEHETHYECKUX Oose3Hell. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUYE€HUE MEIUIMHCKOW TIEHETHKU B
IPEIOTBPALIEHUH U JIEUEHUU T'€HETUYECKHUX 3a00JI€BaHUI UeI0BEKa.

JdemoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabmump! U cxembl: «MOHOTUOPHUIHOE CKPEIIMBAHUE U €r0 IUTOTCHETUYECKash OCHOBA», «3aKOH PACUICINIEHUSI U €ro
LUTOTEHETUYECKass OCHOBa», «3aKOH YHUCTOThI ramer», «JuruOpumHoe ckpemuBanuey, «LlUTogornueckue OCHOBBI
OUTUOPUIIHOTO CKpeluBaHusA», «Melo3», «B3aumoneicTBue aienbHbIX TE€HOBY», «['eHeTndyeckue KapThl paCTEHMI,
KUBOTHBIX M 4YeJOBeKay», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIENOBAHUS, CLEIUIEHHOIO C MosioM», «KapuoTumsl
YellioBeKa U KUBOTHBIX», «Buapl uamenunBoctny, «MoaudpukaunoHHas U3MEHUMBOCThY», «HacnenoBanue pesyc-gakropay,
«I'enernka rpynn kpoBm», « MyTanlMOHHAast U3MEHYUBOCTbY.

O6opynoBanue:  Moxenu-anmiaukanuu — «MoHoruOpunHoe — ckpemmBaHue», «HemoaHoe — TOMUHHpPOBaHUEY,
«lurubpunnoe ckpeuuBanue», «llepekpéct xpomMocom», MUKPOCKOII U MHUKpompenapaT «lpo3zoduia» (Hopma, MyTauuu
(GhOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCceBHO.

JlabopaTtopHble u NpaKkTHYecKHe PadoThbI:

JIaGoparopHas padota Ne 5. «/3yueHune pe3ynbTaToB MOHOTMOPUAHOTO U JUTHOPHUIHOTO CKPELUBAHUS Y APO30(HIIbI
Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopHass pabota Ne 6. «3yueHue Moau(UKALMOHHOW HM3MEHUMBOCTH, MOCTPOCHHME BAPUAILMOHHOIO psAla U
BAPUALIMOHHOW KPUBO».

JlaGoparopHas padota Ne 7. «AHanu3 MyTauuil y 1po30(uisl Ha TOTOBBIX MUKPOTIpENapaTax.

ITpakTrueckas padota Ne 2. «CocTaBlieHUE U aHATIU3 POJOCIOBHBIX YEIOBEKA.

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenexuyst Kak HayKa M IpoLECC. 3apOXKICHHME celeKIuu U noMectukanus. Yuenue H. M. BaBunoBa o neHrpax
MPOUCXOXKACHUS U MHOTOOOpa3usi KyJbTYypHBIX pacTeHui. LIeHTphl MPOUCXOXKACHHUS JOMAIIHUX KXKUBOTHBIX. COPT, Mopoaa,
LITaMM.

CoBpeMEeHHbIE METOBI CeNeKIMU. MaccoBbI U MHAUBUAYAIbHBIN OTOOPHI B CEJIEKLIMU PACTEHUHN U )KUBOTHBIX. O1ieHKa
sKcTepbepa. bimskopoacTBeHHOE ckpeluBaHue — MHOpuauHr. Yucras nunusa. CkpemuBaHUe YUCTBIX JUHMM. I'ereposuc,
wii rudpuaHas cuia. HepoactBeHHoe ckpelmyBaHue — ayTOpuauHr. OtganéHHas rulOpuauzanus M €€ yCHeXH.
HckyccTBEHHBIN MyTareHes3 1 Mojay4eHUe NOJUILUIONA0B. JlOCTIKEHUS CEJIEKIIMN PACTEHNN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust kak orpacip Tpou3BOACTBa. ['eHHass uHxkeHepusa. Jtambl co3ganus pexomOunantHo JIHK wu
TPaHCTEHHBIX OpraHu3MoB. KierouHas uHxeHepus. KieTouHble KyiabTypbl. MUKpPOKIOHAJIBHOE Pa3MHOMKEHHUE PACTECHUMU.
KnonupoBaHue BbICOKONPOTYKTUBHBIX CEIbCKOX03MCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U ATUUECKUe podnembl. MO
— F€HETUYECKH MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toprpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. /1. Kapneuenko, M. @. lBanos.

Tabnuup! u cxeMmsel: kapta «L{eHTpbl NpOUCX0XKIEHUST 1 MHOT00Opa3usl KyJbTYpHbIX pacTeHui», «llopoasl qomamHmx
KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OtmanéHHas rubpuauszanus», «Pabotel akanemuka M. @. MBaHOoBay,
«[Homumnongus», «O0beKTHl OMOTEXHONMOTUNY, «KIeTouHble KyJIbTYpBl U KIOHUpPOBaHUE», « KOHCTpynpoBaHue U MepeHoc
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSKM IUIOJOB M KOPHEIUIOJOB JUKUX (OPM U KYyJIbTYPHBIX COPTOB pacTeHUM, repOapuii
«CenbCKOX035MCTBEHHBIE PACTEHUSD).

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

Okckypcusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJIEKUUH PACTEHUN W YKMBOTHBIX (HA CEJIEKLHMOHHYIO CTAHIIMIO,
IUIEMEHHYIO (DepMy, COPTOUCHBITATENbHBIN y4YacTOK, B TEIUIMYHOE XO3AHWCTBO, JIAOOPATOPHIO arpOyHHUBEPCUTETA WIIU
HAYYHOTO LIEHTPA)».

11 KIIACC



Tema 1. DBoJIrOLIHOHHASI OHOJIOTHSI.

[IpeanochlIki BO3HUKHOBEHHUS DBOJIOIMOHHON TEOpWU. DBOJIIOIMOHHAS Teopus U €€ MecTo B Ouonoruu. BrusHue
ABOJTFOITMOHHON TEOPHUH HA Pa3BUTHE OUOJIOTHHU U IPYTHUX HAYK.

CBugerenscTBa 3Bomonuu. [lasieoHTONOrMYECKUE: MOCIEAOBATEIBHOCTD MOSBIEHUS BUAOB B IMAJIEOHTOJIOTHYECKOM
JIETONHCH, TlepexoHbie popMbl. buoreorpaduueckue: cxoAacTBO U paznuuue ¢ayH u Qop MaTepUKOB U OCTPOBOB.

OMOpHOJIOrMYECKHUE: CXOACTBA U Pa3Inyusi SMOPUOHOB PAa3HBIX BUJIOB MO3BOHOUHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE:
TOMOJIOTUYHBIC, AHAIOTUYHBIE, PYJIMMEHTAPHBIC OPTaHbl, aTaBU3MbI. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOACTBO MEXaHU3MOB
HACJICICTBEHHOCTH U OCHOBHBIX META0OJNYECKUX MyTEeH Y BCEX OPTraHU3MOB.

OpomonnoHHas teopus Y. JlapBuHa. [Ipeanocbuiku BOSHUKHOBEHUS JapBUHA3MA. J[BHKYIIUME CUIIBI SBOIIOLMHU BUIOB
no JlapBuHy (M30BITOYHOE PA3MHOMXEHUE IMPU OTPAHMUYEHHOCTH PECYPCOB, HEOMNpeenéHHas W3MEHYMBOCTb, OOphOa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBINA OTOOD).

Cunrernueckas teopus 3BorouH (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

Mukpossosntonus. [Tomynsinus Kak eJUHULIA BUAA U SBOJIOLIUH.

JIBrokyiue cuibl (pakTopbl) SBOJTIOLMHA BUJIOB B MPUpPOJie. MyTallMOHHBIN MpoliecC 1 KOMOMHATUBHAS U3MEHUHUBOCTb.
[TonynsiuroHHBIE BOJHBI U Jipeiid reHoB. M3osauust u Murparusi.

EctectBenHbIil 0TOOp — Hanpapmstoumil paxtop 3Bosounu. opMbl €CTECTBEHHOTO 0TOOpA.

[Tpucrnoco06aeHHOCTh OPTaHU3MOB KaK pe3yIbTaT BOMIOIUHU. [Ipumeps! npucnocobaeHuit y opranu3MoB. ApomMopdo3s
Y UAWO0-aJanTalnH.

Bun u BunooOpazosanue. Kpurepuun Buga. OcHoBHBIE POpPMBI BUA000pa30BaHus: reorpaduyeckoe, 3K0JIOTHUECKOE.

MakponsBomonusi. @opMel 3BoIONMU: (pUleTHYECKasl, IUBEPIeHTHAs, KOHBEpreHTHas1, napajuienbHas. Heoopartumoctsb
HBOJIIOLIMH.

[IpoucxoxaeHue oT HeceUUATU3UPOBAHHBIX NpenkoB. [Iporpeccupyroiias cnenuanu3anus. AJIanTUBHAS paAalys.

JdemoHcTpanuu:

[Toptpetsl: K. Jlunnei, XK. b. Jlamapk, Y. Hapeun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, @. Mromnep, A. H.
CeBep10B.



Tabmuubl u cxembl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emiie», «3apOoIbIlIM IMO3BOHOYHBIX KHUBOTHBIXY,
«Apxeontepukc», «DPopmbl 60prOBI 3a cymiecTBOBaHUE», «EcTecTBeHHBI 0TOOPY, «MHOrooOpasue COpTOB pPacTCHHI,
«MHoroo0Opasue nopo KuBoTHbIX», «[lonmymsiuny, «MyTanroHHas ©3MEHYUBOCTEY, «Apomopdo3b», «aunoanantammy,
«O0mas aerenepanusy», «JIBmwxyine cuisl 3BoonUnY», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «bopbsba 3a
cymectBoBanue», «lIpucnocobieHHocTs  opraHu3moBy, «l'eorpaduueckoe BHA000pa3oBaHUE», «IKOJOTHUUECKOE
BUJI000pa30BaHUE.

O6opynoBaHHe: KOJUICKIUS HACEKOMBIX C pPA3NMYHBIMU TUIAMU OKpacku, HaOOp IUIONOB M CEMSH, KOJUICKLHUS
«[Ipumepbl 3aUTHBIX MPUCHOCOOIEHUN Y KUBOTHBIX», MOJEIb «OCHOBHBIE HAIPABJICHUS 3BOJIOLUNY, 00BEMHAS MO
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KoJuieKuus «PopMbl COXPAHHOCTH MCKOIAEMbIX KMBOTHBIX U PACTEHMID», MOJIEIh
ammmkamusa — «llepekpéct  xpomocom», BnaxsHele npenaparel  «Pa3Burtme Hacekomoro», «PaszBuTme IJSrymkwn»,
Mukpornpenapar «/Ipozopuna» (Hopma, mytaunu GopMbl KPbLIHEB U OKPACKU TENA).

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 1. «CpaBHeHUEe BUIOB 110 MOPHOIOTHUECKOMY KPUTEPHUIOY.

JlabopaTtopHas pabota Ne 2. «Onucanue npucrnocodJIeHHOCTH OpraHu3Ma U €€ OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHUE H pa3BUTHE KU3HH Ha 3em.Ie.

JloHayuHbIe TPECTABICHUS O 3apOXKIACHUN KU3HU. HayuHble THIIOTe3bl BOSHUKHOBEHHUSI )KU3HH Ha 3emMiie: abuoreHes u
naHcrepMusi. XHUMHUYECKas dBOMIONUSA. AOHOTEHHBIM CHUHTE3 OpPraHMYECKMX BEIIECTB U3  HEOPraHMYECKHX.
DKCHEepUMEHTANIBHOE MOATBEPKICHUE XUMHMUYECKOW 3BoJitolMK. HavanbHble sTanbel OMoOJOrMyeckod sBostouuu. ['unoresa
PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKU. llepBble KIETKM W WX 3BOIIOLUA.
@opMHUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie no spam U nepuojam. Kartapxeid. Apxeiickas u npotepo3oiickas 3pbl. [laneosoiickas spa u
e€ mepuo/bpl: KeMOPUNHCKUHN, OPJIOBUKCKUHN, CUITYPUUCKUN, IEBOHCKW, KAMEHHOYTOJIbHBIN, TIEPMCKHUH.

Me3o3olickas 3pa ¥ €€ NepUoIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

Kaiino3orickas 3pa v €€ nepruo/ipl: MAJIEOr€HOBbIN, HEOT€HOBBIN, AaHTPONOT€HOBBIN.



XapakTepucTuKa KIMMaTa U IeOJIOTHYECKUX IpoleccoB. OCHOBHBIE 3Tallbl HBOJIIOLUU PACTUTEIBHOTO U JKMBOTHOIO
mupa. ApoMop(o3bl y pacTeHui U KUBOTHBIX. [losiBEeHNE, pacBET U BHIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.

Cucrema OpraHnyecKoro MUpa Kak OTpa)keHUe 3BOIOLMH. OCHOBHBIE CUCTEMATUYECKHE IPYIITBI OPIraHU3MOB.

OBoJIrOLMs YeJIOBEKa. AHTPONOJIOrUs Kak Hayka. PasBUTHE NIpenCTaBiICHUH O NMPOUCXOXKACHUM 4YelnoBeKa. MeTonbl
U3y4eHUs aHTpororesesa. CxoIcTBa U pa3andus 4eJI0BeKa U )KUBOTHBIX. CHCTEMAaTHUECKOE MTOJIOKEHUE YEJIOBEKa.

JBuoxkynire cuiibl ((pakTopsl) aHTponoreHe3a. HaciencTBeHHas ”3AMEHYMBOCTD U €CTECTBEHHBINH 0TOOp. OOI11ECTBEHHBIM
o0pa3 )XM3HH, U3TOTOBJICHUE OPYAHI TPYyaa, MBIILICHUE, PEYb.

OCHOBHBIE CTaguU W BETBHU 3BOJIIOLMM YEJIOBEKA: ABCTpATONUTEKH, YUenoBek ymenslid, YenoBek NpsIMOXOIAIIUH,
UYenoBek HeaHaepTanbCkuid, YenoBek pasyMHbiil. Haxoaku HckomaeMbIX OCTAaTKOB, BPEMsI CYLIECTBOBaHHS, 00JAaCTb
pacnpocTpaHeHusi, 00bEM roJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckne pacel. OcHOBHBbIE OOJbIIME pachl: €BpomeougHas (eBpasuiickas), HErpo-aBCTpATOUAHAS
(9KBaTOpHAaJIbHAs), MOHTOJIOUAHAS (a3MaTCKO-aMepUKaHCKast). UepThl MPUCIIOCOOICHHOCTH MPEICTaBUTENIECH YeTOBEUECKUX
pac K ycJIOBUSAM cyllecTBOBaHusA. EAMHCTBO yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsr: @. Peau, JI. ITactep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmupl 1 cxembl: «BosnukHoBenune ConHeyHOW cucteMbl», «Pa3ButHe opranuueckoro mupa», «PactutenbHas
KJIeTKa», «KuBoTHas kietkay, «lIpokapuotuueckas kinetka», « CoBpeMeHHasi CHCTEMa OpPraHnYecKoro Mupay, «CpaBHEHHE
aHATOMUYECKHUX YEPT CTPOCHMSI YEIOBEKA U YEJIOBEKOOOPAa3HBIX 00€3bsAH», « OCHOBHBIE MECTA MAJIEOHTOJIOTMYECKUX HAX00K
IIPEIKOB COBPEMEHHOIO 4elloBeKa», «JllpeBHeimme moan», «/lpeBHne monm», «llepBele COBpEMEHHBIE JIOIAW,
«UYenoBeueckue paco».

Ob6opynoBanue: Mymspku «lIpoucxoxnenue uenaoBeka» (OIOCTBI aBCTPANONUTEKA, MUTEKAHTPONa, HeaHIepTaiblia,
KPOMAaHbOHIIA), CJCTKU WM U300paKeHUsI KAMEHHBIX OpYAHi epBOOBITHOTO YesloBeKa (KaMHU-YOMIIEPHI, pyouia, ckpedia),
re0XpOHOJIOrnuecKas Tabnuua, Komekuus «PopMbl COXpaHHOCTH HCKONIAEMBIX )KMBOTHBIX M PACTEHUID.

JlaGopaTopHble U MpakTHYECKHe PadoThI:

[TpakTuueckas padota Ne 1. «M3yueHne nckomaeMpIx OCTATKOB PACTEHUHN U )KHBOTHBIX B KOJUICKITUSIX).

DKCKypcus «IBONIOLUS OPraHUYECKOr0 MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYUHbIN WU KPAeBEIUECKUN My3€l).



Tema 3. Oprann3mMbl 4 OKpPY:KawIIas cpeaa.

OKoJIOTHsl Kak Hayka. 3aJayd M pasJeibl SKOJIOTMU. METOapl 3KOJOTMYECKHUX HCCIEI0BAHUNA. OJKOJOTHMYECKOE
MHUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl 00MTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/IYIIIHAsl, IOYBEHHAs, BHYTPUOPraHU3MEHHAS.

Oxkonornueckue  ¢akrtopel. Kiaccudpukammss  3Konorudyeckux — (GakTopoB:  abMOTHYECKHE, OUOTHYECKHE U
aHTpOMNOTeHHbIE. J[eficTBUE IKOJIOrMYeCKUX (PAaKTOPOB Ha OPTraHU3MBI.

AbGuotnyeckue QaxkTophl: CBET, TeMmIepaTypa, BiIaxHOCTh. PotomepuoausMm. IIpucnocobieHuss OpraHu3MoB K
JeicTBUIO abuoTHueckux (HakTopoB. bruonornyeckue puTMsl.

buotnueckue gakropsl. Buibl 6MOTHYECKUX B3aUMOJCUCTBUIN: KOHKYPEHIIMS, XUIIHUYECTBO, CUMOMO03 U €ro (OPMBbI.
[lapa3zutusm, Koomepaiusi, MyTyajlu3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M, HEUTpaIU3M.
3HaueHne OMOTHYECKUX B3aUMOJCUCTBUMN AJIs CYIIECTBOBAHHS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTePUCTUKH Momyyauud. OCHOBHbIE TIOKa3aTeld NOMYJSLUWN: YUCIEHHOCTh, IUIOTHOCTD,
POXKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLusl. JIMHaM1Ka YHCIIEHHOCTH MOMYJISIUUU U €€ PEryJIsaLusl.

JdemoHcTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabmuupl u cxemsl: kapta «lIpupomnbie 30HBI 3emun», «Cpeabpl OOMTaHHUS OPraHU3MOBY, «DOTONEPUOAUIMY,
«[Homynsumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJIAUUN HHDY30puu-Tyheabkn», «llummeBbie nemm.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas padota Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH PACTEHUN U3 PA3HBIX MECT OOUTaAHUSY.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJICYCa.

[IpakTuueckas padora Ne 2. «I[loacy€r MIOTHOCTH MOMYJISILIUI pa3HbIX BUOB PACTCHUID).

Tema 4. CooO1ecTBa ¥ 3KOJI0rH4ecKHe CUCTEMBI.

Coo0111ecTBO OpraHn3mMoB — OuoneHo3. CTpyKTypbl OMOIIEH03a: BUI0BasI, MPOCTPAHCTBEHHAs, Tpoduueckas (muuieBas).
Buabi-nomunantel. CBsi3u B OMOIIEHO3E.

DKkojoruveckre cuctembl (3kocuctembl). [lonsartue 06 skocucteme u O6uoreoneHose. OyHKIIMOHATbHBIE KOMIIOHEHTHI
HKOCHCTEMBI: MPOIYLIEHTbI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BelecTB U MOTOK YHEPTHH B 3KocucTeMe. Tpoduyeckue



(nmuieBble) ypoBHM 3KocucTeMbl. IlumieBble nenu u cetu. OCHOBHBIE IOKa3aTEeIM 3KOCHCTEMBI: OMoMacca, MpOIyKIus.
DKOJOTHYECKHE MUPAMUJBL: TPOAYKIIMH, YUCICHHOCTH, Ouomacchl. CBOMCTBA 3KOCUCTEM: YCTOMYUBOCTb, CAMOPETYIISALINA,
pasButHe. CyKueccus.

ITpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOTO WJIM IIUPOKOJIUCTBEHHOTO JIECA.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOOosKocHCcTeMbl. buonormueckoe M XO3SIICTBEHHOE 3HAYEHUE
arpodKOCUCTEM U YpOOIKOCHUCTEM.

buopaznoobpasue kak ¢pakTop ycToHunBOCTH 3KocucTeM. CoxpaHeHHe OMOJIOTHYECKOro pa3Hoo0pasus Ha 3emiie.

Yuenne B. 1. Bepuanackoro o 6uocdepe. I'panuiibl, coctaB u cTpykrypa Ouocdepsl. JKruBoe BemecTBo 1 ero GyHKIUH.
Ocob6enHoctu 6nocdepsl Kak 1100aapHON SKOCUCTEMBI. J[MHaMuYeckoe paBHOBeCHEe U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemiecTB M OHOT€OXMMHUYECKME LUKIbl 3JEMEHTOB (yIryiepona, a3oTa). 30HAJIbHOCTh OHOchepH.
OcHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Ouocdepe 3emiin. AHTpONOreHHbIE U3MeHEeHUs B Ouocdepe. ['modanpHbIe IKOIOTHYECKUE TPOOIEMBI.

CocymecTBoBaHue TPUPOLI U 4denoBedecTBa. CoxpaHeHne O6mopa3sHO0Opaswsi Kak OCHOBA YCTOMYHBOCTH OMOCHEPHI.
OcHOBa palMOHAIILHOIO YNPABIEHUsS] NPUPOJHBIMH PECYpCaMy M MX HCIIOJIb30BaHME. J[oCTHKEHUs OMOJOTMM M OXpaHa
HIPUPOJIBI.

JdemoHncTpauuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupel u cxembl: «llumessle nenw», «buoneHos3: cocrtaB u crpykrypa», «llpupoansie coobuectBay, «Llenu
OUTaHUs», «DKoJIorndecKas nupamuaa», «buocdepa n yenopex», «IKOCUCTEMA HIMPOKOJIMCTBEHHOIO Jiecay, « IKOCHCTEMA
XBOMHOro Jecay, «buonenos Bogoéma», «ArpoueHo3», «lIlpumepHble aHTPONOreHHbIE BO3AECUCTBUS Ha MPHUPOAY»,
«BaxHelme MCTOYHHMKHU 3arps3HEHHs] BO3JyXa M TPYHTOBBIX BO», «llouBa — BaxkHeimias cocTaBisomas Ouocdepsi,
«®akrtopsl aerpananuu nouBy», «llapaukoBsiii 3¢dexT», «DakTopbl PaTuOaKTUBHOTO 3arps3HeHus Ouocdepbi», «OOmas
CTpyKTypa Ouocdeps», «Pacnpocrpanenue xxusHu B onocgepe», «O30HOBbIN 3kpaH Onocdeps», «KpyroBopot yriepoaa B
ouocgepe», «KKpyroBopot a3ora B IpUpoOIE».

O6opynoBanue: Mojenb-anmanKanus « Tunuuneie OUOIeHO3bI», repbapuil «PacTurensHble cOOOIIECTBAY, KOJIIEKIIUN
«buouenosy, «Bpenurenu BaXHEHIINX CENbCKOXO3SIMCTBEHHBIX KYIbTYpP)», FepOapuu U KOJUIEKIIMH PACTEHUN W KMBOTHBIX,



NpUHAAJIeKAIINE K Pa3HbIM 3KOJOTUYECKUM IpynnaM ofHoro Buaa, Kpacnas kuura Poccuiickoit @enepanuu, n300paxxeHus
OXpaHSIEMbIX BUJOB PACTEHUN U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 BUOJIOT'MX HA BA3OBOM YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

Cornacio ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUA K pe3ysibTaTaM OCBOCHHS OOYyYalOIIMMUCS MPOrpaMM CPEIHETo
oO1ero 00pa3oBaHus: JIMUHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType TUUHOCTHBIX PE3YJIBTATOB OCBOCHHS NpeaMeTa «bHOJIOrHs» BBIICICHBI CIEAYIOMINE COCTABIIAIOIINE: OCO3HAHUE
OOyJaroNMMUCS POCCUUCKOW TPAKIAHCKOW HMACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH W
CaMOOTIPEIEIICHHUIO, HAIMYUE MOTUBALIMKA K 00YYEHUIO0 OMOJIOTHH, 1IeJIEHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUHN JIMYHOCTH
Ha OCHOBE KJIIOYEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPAJAULIMA Pa3BUTHUS OMOJOTUYECKOIO 3HAHMS, TOTOBHOCTh U CIHOCOOHOCTD
oOy4Jaronmxcsi PyKOBOJCTBOBAThCS B CBOECH JESITEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, TPUCYIINMH CHCTEME
OMONOTHYECKOTO 00pa30BaHUs, HAIMYKE KOJIOTHMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh €U U CTPOUTH JKU3HEHHBIC
IJIaHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHHS IMpeameTa «bHONOrus» JOCTUTalOTCs B E€IUHCTBE Y4YE€OHOM U BOCIMTATENILHOMN
NEATEIBHOCTH B COOTBETCTBUHM C TPAAULUMOHHBIMUA POCCHUMCKHMHM COLUMOKYJIBTYPHBIMH, HWCTOPUYECKUMU M JYXOBHO-
HPaBCTBCHHBIMU IIEHHOCTSIMHU, TMPUHATHIMH B OOIIECTBE TMPAaBWJIAMH W HOPMaMH TOBEJCHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOIO3HAHUS, CAMOBOCIUTAHUS U CAMOPA3BUTHS, PA3BUTUS BHYTPEHHEN MO3ULIUU JUYHOCTH, IATPUOTU3MA, YBAXKEHHUS K 3aKOHY U
PaBOMOPSIKY, YEJIOBEKY TpyJla U CTaplieMy IOKOJEHHI0, B3aMMHOIO YBaXKE€HHUSA, OEpPEKHOrO0 OTHOIICHHUS K KYJIbTYpPHOMY
HACJEQUIO U TPAaIULMsIM MHOTOHAIMOHAJIBLHOTO Hapoaa Poccuiickoit @eaepaiuu, npupoie 1 OKpyKarollen cpeie.

JImaHOCTHBIE pE3yNbTaThl OCBOCHHS y4deOHOro mpenMera «buomorus» HOMKHBI OTpakaTh TOTOBHOCTh M CHOCOOHOCTH
00y4Jaronmxcsi pyKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JMYHOCTH, CUCTEMOW IEHHOCTHBIX OpPHUEHTAIUH,
MO3UTHUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBa, pacIIMpEeHUE
KU3HEHHOI'O OMbITA U OIBITA JIEATEIIBHOCTH B MPOLIECCE peaju3ald OCHOBHBIX HANpPaBJICHUW BOCIUTATEIIBHOW AEATEIbHOCTH, B
TOM YUCJIE B YACTHU:

1) rpamIaHCKOro BOCIMTAHMS:
c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UITMN 00YJAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO YJIeHA POCCUHCKOTO 00IIEeCTBa;
OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MIPAB U 00S3aHHOCTEN, yBaKEHUE 3aKOHA U MTPABOTIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MPU CO3JAAHUM Y4YEOHBIX TMPOEKTOB, PEHICHUH Y4eOHBIX H
MMO3HABATENIbHBIX 337124, BBHITIOJIHEHUH OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OTIPEACNIATh COOCTBEHHYIO MTO3UIIUIO TI0 OTHOIIIEHHUIO K SIBICHUSIM COBPEMEHHOW JKU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBAaTh B CBOUX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJCHCTBHUSI JIIOJAEH C pa3HBIMHU
yOeXKIEHUAMHU, KYJIbTYPHBIMU EHHOCTSIMU U COLIMAJIBHBIM TOJIOXKEHHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B IPOIECCE COBMECTHOI'O BBIMOJHEHUS YUYEOHBIX, MO3HABATENIbHBIX U HCCIEIOBATEIbCKUX
3a/1a4, YBOKUTEIHHOTO OTHOIIEHUS K MHCHHIO OTIIIOHEHTOB MIPU OOCYKICHUH CIIOPHBIX BOTIPOCOB OMOJIOTUYECKOTO COACPIKAHNS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JNEATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUMCKON Tpa)KAAHCKOMW HWISHTUYHOCTH, MATPUOTH3MA, YBaKEHUS K CBOEMY HapoJy, 4YyBCTBa
OTBETCTBEHHOCTH mepen PoauHoii, ropgoctu 3a cBOMl Kpail, cBoro PoauHy, CBOM S3bIK M KYJbTYpY, IPOLUIOE W HACTOSIIEE
MHOT'OHAIlMOHaJIbHOIO Hapoaa Poccun;

IIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUIO M MaMSITHUKAM MPUPOJbI, JOCTUXEHUsM Poccun B Hayke, MCKYCCTBE,
CHopTe, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U Pa3BUTHE OMOJIOTMH, TOHUMAHUS 3HAYEHUS! OMOJIOTUHU B
MMO3HAHUW 3aKOHOB TIPHUPOJIBI, B )KMU3HU YEJIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

uneiHas yoexx1€HHOCTh, TOTOBHOCTD K CITY>)KeHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €ro Cynb0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHHUE TYXOBHBIX [IEHHOCTEH POCCUIICKOTrO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUESHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI
Y LIEHHOCTH,;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMTEIISIM, CO3/IJaHMI0O CEMbH Ha OCHOBE OCO3HAHHOIO MPHUHATHSA LIEHHOCTEH CeMENHOM
’KU3HU B COOTBETCTBUU C TpaaulusiMu HapoaoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPYIA,
OOIIECTBEHHBIX OTHOIICHHUI;

NOHUMaHUE YMOLIMOHATILHOTO BO3JEHCTBUSA KUBOW IPUPOBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHUIO B PAa3HBbIX BUAAX HCKYCCTBA, CTPEMIICHUE MPOSIBIATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

5) puznyeckoro Bocnutanus, GOpMUPOBAHMS KYJIbTYPHI 310POBbSI M IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAHUE U peajn3alus 3J0pOBOro U 6e30MacHoOro oopasa KU3HU (3J0pOBOE MUTAHUE, COOIIOICHIE TUTHEHUYECKUX TTPaBUII
U HOpM, cOATaHCUPOBAHHBIN PEXUM 3aHATHH M OTAbIXA, PErysipHas (QuU3ndecKkass aKTUBHOCTH), OEPEKHOIr0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/I0POBbIO;

NOHUMaHUE LEHHOCTH MpaBUJ UHIAMBUIYAIBHOTO M KOJJIEKTUBHOTO OE€30MAaCHOTO IMOBEIEHHUS B CUTYAIUSX, YIPOXKAIOIIUX
3I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TOCEACTBUN U HEPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIECHUS aIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

6) Tpy10BOIr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTEPCTBa, TPYA0II00UE;

TOTOBHOCTh K AKTHBHOM JEATENbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HANpaBiIE€HHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATH,
IJIAHUPOBATH U CAMOCTOSITEIBHO BBIMIOJIHATH TAKYIO JAESITENBHOCTD;

MHTEpEC K pa3iudHbiM cdepaM NpodhecCHOHANBHOM MeATENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OyayIieit
npodeccun 1 peanr30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE TUTAHbL;

TOTOBHOCTh U CLIOCOOHOCTh K 00pPa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH JKU3HMU;

7) 3K0JIOrH4€CKOro0 BOCIIMTAHMS

HKOJIOTMYECKHU 1eIecO000pa3HOe OTHOUICHUE K MMPUPOJE KaK UICTOYHHUKY KU3HU Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHMS,

MOBBILICHUE YPOBHSI 3KOJOTUYECKOM KYJIbTYphl: MPUOOPETEHHE OMBITA MJIAHUPOBAHUS MOCTYIKOB M OLICHKH MX BO3MOXHBIX
MTOCJIEACTBUH ISl OKPYXKAIOIIEH CPEbI;

OCO3HaHME ria00aJbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTell UX pelIeHHUS;

CHOCOOHOCTH MCIOJIB30BATh MPUOOPETaeMble IPU U3yUYECHUU OMOJIOTUHU 3HAHUS M YMEHUS MPU PEHICHUH MPoOIeM, CBA3aHHbIX
C pallMOHAILHBIM MPUPOAOIIOIB30BaHUEM (COOIIOACHNE TTPABIII TOBEACHUS B IPUPOJIE, HAMIPABJICHHBIX HA COXPAHEHUE PABHOBECHUS
B DKOCHCTEMAX, OXpaHy BUJOB, DKOCUCTEM, OHochepsl);

AKTUBHOE HENPUATHE JCHCTBUM, TPUHOCIIIMX BpEd OKPYXKAKIIEH NPUPOJHON Cpeae, YMEHHE NPOTHO3UPOBATh
HEeOJIaronpusiTHbIE HKOJIOTMYECKUE TTOCIIEACTBUSA MPEANPUHUMAEMbIX ACHUCTBUHN U NPEeOTBPAIATh UX;

HaJU4YHM€ PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTMYECKOW KYJIbTYpbl, OIBITA JEATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS UMM B ITIO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAIBHON MPAKTUKE, TOTOBHOCTH K
YYACTHUIO B IPAKTUYECKOMN AESATEIbHOCTH HKOJIOTHUYECKON HAITPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MMO3HAHMS:



c(OPMHPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO Da3BUTHS HAyKH M OOILECTBEHHOM
MPAKTUKU, OCHOBAHHOT'O HA AMAJIOTE KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHHUE SI3bIKOBOM U YMTATEIBCKOM KYJIbTYPBI KaK CPEICTBA B3aUMOICHCTBUS MEX1Y JIFOJbMHU U TIO3HAHUS MUDA;

NOHMMAaHUE CHelU(PUKA OMOJOTHUH KaK HAyKH, OCO3HaHHs €€ poju B (JOPMUPOBAHUHU PALMOHAIBHOTO HAYYHOT'O MBIIIJICHHUS,
CO3JIaHUM LIEJIOCTHOTO MPEJCTABICHHUS 00 OKpYXarollleM MHUpe KaK O €IMHCTBE NPUPOAbI, YeloBeKa W oOlIecTBa, B MO3HAHUU
HPUPOAHBIX 3aKOHOMEPHOCTEN U pEIIeHUH MPOOJIeM COXpaHEHUsI IPUPOIHOTO PAaBHOBECHUS;

yOe)AEHHOCTH B 3HAYUMOCTH OMOJIOTUU AJIsi COBPEMEHHOM ITUBUIIM3AIINH: 00ECTIeUeHUsI HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI,
CO3/IaHHE TEPCIEKTUBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX pelIaTh PecypCHble MpoOJIeMbl Pa3BUTHS YEIOBEUYECTBA, MOMCKA MyTen
BBIXOJa W3 TIJI00ANBHBIX JKOJOTHUYECKUX TNpoljeM H oOecrneyeHHus Mepexoja K yCTOMYMBOMY pPa3BUTHIO, PALMOHATBHOMY
MCIIOJIb30BaHUIO MPUPOAHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUM B LIEJSAX MOBBIMIEHHUS OOIIeH KyJIbTYpPbI, €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PYHKIIMOHATBHON TPAMOTHOCTH 00YYaromuxcs, JOpMUPYEMOit IPH U3yYEHUU OUOJIOTUH;

MOHMMAaHUE CYIIHOCTA METOJI0B NO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BATh MOJTydyaeMble
3HAHUS [JIs aHaiu3a U OOBSICHEHUS SBICHUH OKPYXAlOIIEro MHpa M IMPOUCXOAAIMX B HEM H3MEHEHHH, yMEHHUE JenaTh
00OCHOBaHHBIE 3aKJIFOYEHHS HA OCHOBE HAYYHBIX ()aKTOB U UMEIOIIUXCS JJAHHBIX C LIEJbIO MOJIYUYEHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBbHO HCIIOJIb30BaTh OHMOJOTHYECKHE 3HAaHWSA AJS pEeHIeHus NpoOJieM B peallbHbIX >KU3HEHHBIX
CUTYaIusX;

OCO3HaHWE LIEHHOCTH HAay4YHOH JESTeNIbHOCTH, TOTOBHOCTh OCYILECTBISATh MPOEKTHYIO U UCCIEIOBATENbCKYIO NEATEIbHOCTD
MHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHUIO M caMOOOpPA30BaHMIO, K AKTUBHOMY IOJYYE€HHUIO HOBBIX 3HAHUI
10 OMOJIOTUU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3ynbTaTbl OCBOEHMS y4yeOHOro mnpenmera «buonorusp» BKIIOYAIOT: 3HAYMMbIE A1 (POPMUPOBAHMS
MHUPOBO33pEHUsI O0YYAIOIIKXCS MEXIUCUUIUIMHAPHBIE (MEXIPEAMETHbBIE) OOIIEHAayUHbIE MOHATHUS, OTPAXKAIOIIHUE LEJIOCTHOCTD
Hay4YHOW KapTUHBI MUPA U CHEHU(PUKY METOJOB NNO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YJHEPIHUsl, SIBJICHUE,
MPOLIECC, CUCTEMa, HAYYHbIN (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, HCCIIEI0BaHNE, HAOIIOACHUE, N3MEPEHHE,
OKCIIEPUMEHT U JIpYTHX), YHHUBEpCaJbHble yueOHbIe MAelcTBUA (TO3HABATENbHbBIE, KOMMYHUKATHUBHBIE, PETYISATUBHbIC),



obecneynBaronie (GopMupoBaHue (YHKIIMOHAIBHON TPAMOTHOCTH M COIMAIBLHONW KOMIIETEHIIMH OOYYarolMuXcs, CIOCOOHOCTH
OoOy4JaronMxcsi MCIOJIb30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYCCKUE 3HAHUS W YHUBEpPCAIbHBIC YyUeOHBIC
JEUCTBHUS B IO3HABATEIbHOW U COMAIBHON MTPAKTHUKE.

MeranpeaMeTHbIC PE3yIbTaThl OCBOCHHS MPOTPAMMBI CPETHETO O0IIET0 00pa30BaHUS TOJDKHBI OTPAKATh:

OBJ1ajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMHU MO3HABATEJIbHBIMHU J1€HICTBUSIMU

1) 6a30BbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSTENILHO (hOPMYITHPOBATH U aKTYaTU3UPOBATH MPOOIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

MCIIOJIh30BaTh TPU OCBOCHHWHM 3HAHWKM MPHUEMBI JIOTHYECKOTO MBINUICHHS (aHAIM3a, CHHTE3a, CPABHEHHUS, KiacCHU(UKAIUH,
000011IeHsI), PaCKpPbIBaTh CMBICI OMOJIOTHYECKHX TOHATUM (BBIACISATH WX XapaKTEepHbIE MPU3HAKH, YCTAHABJIMBATH CBSI3U C
JIPYTUMH MOHATHUSMH);

ONPENETATH LIEIN ACATEIbHOCTH, 3a/1aBasl MapaMeTpbl U KPUTEPUU UX JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThl I€ATEIbHOCTH C
IMOCTaBJICHHBIMH 1ICJISIMU,

HCIIOJTH30BATh OMOJIOTUYECKHE TIOHATUS JIJIs1 OOBICHEHUS (DAKTOB M SIBICHUH KUBOU MPUPOIBI;

CTPOUTH JIOTHYECKHE pacCyXJeHUs (MHIYKTHBHBIE, JEIYKTHUBHbIC, IO aHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH U
IIPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBJICHUSX, (DOPMYJIMPOBAThH BHIBOJIBI M 3aKIFOUEHUS,

MPUMEHSTh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHUS CYIIECTBEHHBIX CBSA3€d M OTHOUIEHUWA B H3y4aeMbIX
OnonornuecKknx 00bEKTaxX, a TAKXKE MPOTUBOPEUHI PA3HOTO POJIA, BBISBICHHBIX B PA3IMYHBIX HH()DOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh MUIAH PEIICHHS MPOOJIEMBI C YIETOM aHAIIM3a HMEIOITUXCSI MAaTEPUATTbHBIX U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLIEHWBAaTh COOTBETCTBUE PE3YJbTATOB I1IEJAM, OIECHUBATH PHUCKU IOCIEACTBUM
JIEATEIILHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH PabOTy B YCIOBHUSAX PEATLHOTO, BUPTYATLHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBINICHUE TP PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th HABBIKAMU Y4eOHO-HCCJIEAOBATEILCKOM W TMPOEKTHOM JEeATENIbHOCTH, HaBBbIKAMU pa3pelieHus mpoosieM,
CITIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/iad, MPUMEHEHUIO Pa3InUHbIX
METOJOB IIO3HAHMUS,

WCIIOJIh30BaTh PA3JIMYHBIC BHUJIBI JEATEIHLHOCTH IO TMOJYYSHUIO HOBOTO 3HAHWS, €r0 WHTEPNPETallUd, MPEeoOpa3oBaHUIO H
MPUMEHEHHIO B YUYEOHBIX CUTYAIUSIX, B TOM YHUCJIC NPU CO3/IaHUHU YUYE€OHBIX U COIIMATIBHBIX MPOEKTOB;

(dhopMUpOBATh HAYYHBIN TUIT MBIIIUICHUS, BJIaJIETh HAYYHON TEPMUHOJIOTHUEH, KITFOUEBBIMU MMOHITHUSIMUA U METOJIAMH;



CTaBUTH U (POPMYTHPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEIIbHOMN IEATETHPHOCTH M KU3HEHHBIX CUTYaITUsX;

BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBS3M WM aKTyaJU3UpOBaTh 3a7ady, BBIIBUTaTh THIOTE3y €€ penieHus, HaXOJHTh
apTyMEHTHI JIJIS I0Ka3aTeIhCTBA CBOMX YTBEPKICHUM, 3a1aBaTh TapaMeTPhl M KPUTEPUH PEIICHHUS;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE pEIICHUS 3aJadyd  Pe3yJbTaTbl, KPUTUYECKH OIICHWBATH HUX JOCTOBEPHOCTD,
IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIUsM, OIIEHUBAThH MPUOOPETEHHBIN OIIBIT,

OCYIIECTBJISTH IEICHANPABICHHBIN TOUCK TIEPEHOCA CPEACTB U CIIOCOOO0B IEUCTBUS B TIPO(DECCHOHATILHYIO CPEY;

YMETh IEPEHOCHUTDH 3HAHUS B TTO3HABATEIIBHYIO U MTPAKTUYECKYIO 00JIACTH KU3HENCITEIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC WJEH, NpeJIaraTh OPUTHHAIBHBIC MOIXOABI W PEIICHHUs, CTaBUTh MPOOJIEMBl W 3a/ladyM, JOMYCKAroIIne
aJIbTepHATHBHBIC PEIICHHUS.

3) pabora ¢ undgopmanueii:

OPHEHTHUPOBATLCSA B PA3TUYHBIX HMCTOYHHMKAX WH(MOpMaIuu (TEKCTe y4eOHOTo MOCOOHWs, HAYYHO-TIOMYJIAPHON JUTEpaType,
OMOJIOTMYECKUX CJIOBApsAX W CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3aX MaHHBIX, B MHTEpHeTe), aHAIM3HPOBaTh WHGOPMAIUIO
pa3IMYHBIX BUJOB U (HOPM MPEICTABICHUS, KPUTUIECKH OLIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTHBOPEUYHUBOCTH;

GbopMyIUpOBaTh 3aMpPOChl W TPUMEHSATh Pa3IUYHBIC METOJAbI TPH TIOMCKE W OTOOpe OMOoJIOrHYecKor WHGOpMAIIiH,
HEO0OXOAMMOM JIJIs1 BBITIOJTHEHUS yIeOHBIX 3a/1a4;

npruoOpeTaTh OMNBIT KCHOJb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, COBEPIIIEHCTBOBATH KYIbTYPY
aKTUBHOTO HMCIIOIH30BAHUS PA3TUYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIBHYIO (OpMYy TMpEACTaBICHUS OWOJIOTHYecKod WHGOpMauu (CXeMbl, Tpadukw,
JarpaMMBbl, TaOJUIIBI, PUCYHKH U IPYTOE);

MCIIOJTh30BaTh HAYYHBIA SI3BIK B KaUECTBE CPEICTBA MpU paboTe ¢ OmoIornyeckoi mHpopMaluen: MpUMEHITh XUMHUYECKUE,
bu3nUecKre U MaTeMaTUYECKUe 3HAKA U CUMBOJIBI, (hOpMyIibl, ab0peBHaTypy, HOMEHKIATYpY, UCTIOJIb30BaTh M MPEoOpPa30BbIBATH
3HaKOBO-CHUMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIJIETh HABBIKAMH PACMO3HABAHUS M 3aIIUTHI HH(pOpMammu, HHPOPMAITMOHHON 0€30MacHOCTH JTMYHOCTH.

OBjajieHUe YHHBEPCAJbLHBIMM KOMMYHUKATUBHBIMHY J1€HCTBUSIMU:

1) o6menmue:



OCYILIECTBIISATh KOMMYHHMKAIIMM BO Bcex cdepax >XKM3HM, aKTUBHO y4acCTBOBATh B JHAJOre WM JUCKYCCHUM IO CYIIECTBY
oOcyxmaemMoli TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATh CYXKJICHHsS OTHOCHUTEIHLHO BBITIOJIHCHHSI TpEaJiaraeMou 3aiaqw,
YUYUTBHIBATh UHTEPECHI U COTJIACOBAHHOCTD MO3UIUN APYTUX YYACTHUKOB JIUAJIOTa WIIH IUCKYCCUN);

pacro3HaBaTh HEBEpOAIbHBIC CPEJCTBA OOICHUS, MOHUMATh 3HAYEHUE COIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS
KOH(JIMKTHBIX CUTYyaIlui, yMETh CMSIT4aTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJETh Pa3IMYHBIMUA CIIOCOOaAMU OOIIECHUS W B3aUMOJICHCTBHS, MOHMMAaTh HAMEPEHHS JAPYTUX JIIOJCH, NPOSBISTH
YBaXUTEIHHOE OTHOIICHHUE K COOECETHUKY B B KOPPEKTHOU (hopme hOpMyTHpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO MU3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM S3bIKOBBIX CPE/ICTB.

2) coBMeCTHasA AesiTeJIbHOCTD:

MOHUMATh M UCIIOJIb30BaTh MIPEUMYIIIECTBA KOMAHIHON W MHIUBUAYAJTIbHOM paOOThI MPH PEIICHUH OMOJIOTHYECKON MTPOOIeMBbl,
000CHOBBIBaTh HEOOXOIMMOCTh MPUMEHEHHUS TPYNIOBLIX (JOPM B3aMMOICUCTBUS MPU PEIICHUH YIEeOHOM 3a/1auu;

BBHIOMPATh TEMATHUKy W METOIbl COBMECTHBIX JACHCTBUH C Y4ETOM OONIMX HHTEPECOB W BO3MOXKHOCTEH KaKIOTO YJIeHa
KOJIJIEKTHBA;

MPUHUMATh 11€JIU COBMECTHOU AEATEIHLHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH JACHUCTBUS MO €€ JOCTUKECHUIO: COCTABIISATH
IJ1aH ACHCTBHM, pacipeieNiaTh POJIM C YYETOM MHEHUH yYaCTHUKOB, 00CYX1aTh PE3yIbTaThl COBMECTHOU PaOOTHI;

OIICHMBAThH Kau€CTBO CBOETO BKJIA/Ia M KAKJIOTO YYACTHUKA KOMAH/IbI B OOIIUI PEe3yJIbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBbIE MPOEKTHI, OLIEHUBATH UJIEH C MO3UIMKA HOBU3HbI, OPUTUHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTHU;

OCYIIECTBIISTh TO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3IMYHBIX CHUTYAIUSX, MPOSBIATH TBOPUYECTBO U BOOOpaKECHHE,
OBITh MHUIIMATHBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU A€iCTBUSIMM:

1) camoopranuszanus:

MCIIOJTH30BaTh OMOJIOTUYECKIE 3HAHUS TS BBISIBJICHHS TIPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYyAIHIX;

BBIOMpaTh HAa OCHOBE OMOJOTUYECKUX 3HAHWU II€JIEBbIE W CMBICIOBBIE YCTAHOBKM B CBOMX JEUCTBUSAX W IOCTYNKaX I10
OTHOUIIEHHUIO K KUBOU MPUPOJIE, CBOEMY 370POBBIO U 3JJ0POBBIO OKPYKAIOIIMX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IMO03HABATENIBHYIO JICSITEIBHOCTh, BBISABISATH MPOOJIEMBbI, CTaBUTh U (HOPMYJIHPOBATH
cOoOCTBEHHBIC 3a/1a4¥ B 00pa30BATEILHOMN JACSITEIPHOCTH U )KU3HEHHBIX CUTYAITUSX;

CaMOCTOSITEIIbHO COCTABJISITh TUTAH PEIICHUs MPOOJEMbI C YU4ETOM HMEIONIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH H
IIPEANOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;



pacuIMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUI;

7ieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (YOPMUPOBAHUIO M TIPOSIBICHUIO IMUPOKON 3PYIULMU B Pa3HBIX 00JACTAX 3HAHUM, MOCTOSHHO MOBBIIIATH
CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JABaTh OLICHKY HOBBIM CHUTYaLUsIM, BHOCUTb KOPPEKTUBBI B IEATEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIa/IETh HABBIKAMU MO3HABATEIHHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX EHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX
pE3yNbTaTOB U OCHOBAHUM, UCIIOJIB30BATh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHHUS [0 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIM3€ PE3yJIbTATOB AEATEIbHOCTH;

3) npuHATHE Ce0A U APYTrUX:

NPUHUMATD Ce0sl, MOHMUMAsi CBOU HEJAOCTATKU U IOCTOMHCTBA,;

IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIM3€ PE3yJIbTATOB ACATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTUX HA OIIMOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP € TIO3UIMH IPYTOro YEIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBOeHUS Tporpammbl COO mo Ouonoruu Ha 6a30BOM YPOBHE BKIIOYAIOT CHETU(PUISCKUAC IS
yueOHOro mnpeamera «buonorus» HaydHble 3HAHUS, YMEHUS M CHOCOOBbI JEUCTBUI 1O OCBOCHHUIO, HHTEpPHpETAluu U
npeo0pa3oBaHUI0 3HAHUM, BUIBI JEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUSA W MPUMEHEHHUIO 3HAHUN B PA3JIMYHBIX Y4EOHBIX
CUTyallMsiX, a TaK)K€ B PEATbHBIX >KM3HEHHBIX CHUTYallMsIX, CBA3aHHBIX C Owojorueil. B mporpamme mpenMeTHbie pe3ybTaThl
MIPEICTABJICHBI TIO TO/1aM 00yUYEHUSI.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce NOKHBI OTpaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTUU B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KApTHUHBI MUpPa U HAYYHOTO MUPOBO33PEHHS, O BKJIa/J€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OUONOTHH, (YHKITMOHAIHHONW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS KU3HCHHBIX 3371a4;



YMEHHUE PACKpBIBAaTh COJEpKaHWE OMOJOTMYECKHMX TEPMUHOB U TMOHATUH: KMU3Hb, KIETKa, OpraHu3M, MerabonnsMm (oOMeH
BEIIECTB U MPEBPAILEHUE YHEPTUH ), TOMEOCTa3 (CaMOPEryJsiius), ypOBHEBasI OpraHU3aIus )KUBbIX CUCTEM, CAMOBOCIIPOU3BEACHHE
(penpoayKIys), HACIeCTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHE Hu3Jlaratb OMOJIOTMYECKHe TEOpHH (KJIETOYHAsl, XPOMOCOMHAs, MYTallMOHHAs, IIEHTpalbHAs JAOrMa MOJIEKYJISIPHOMN
ouosiorun), 3akonbl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 ILIEHTpax MHOTooOpa3usi M IPOMCXONKICHUS
KyJIbTYpHBIX pactenuit H. M. BaBuiosa), onpeaensTs rpaHullbl MX IPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BIAJE€Th METOJAaMU HAyYHOTO TO3HAHMS B OHOJOTHH: HAOMIOJEHHE M OINKCAHUE JKUBBIX CHUCTEM, IPOILIECCOB U
SBJICHUH, OPTaHU3aLUs U MIPOBEICHUE OMOJOTMUECKOTO IKCIEPUMEHTA, BBIIBU)KEHUE TUIIOTE3bI, BHISIBICHHUE 3aBUCHMOCTH MEX]Y
HCCIIEIyeMbIMU BETMYMHAMH, OOBSICHEHUE IMOJTYYEHHBIX PEe3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUHl U 3aKOHOB,
yMEHUE J1e1aTh BBIBOABI HA OCHOBAaHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJCINSATH CYIIECTBEHHbIE TPU3HAKN BUPYCOB, KJIETOK MPOKAPUOT U SYKAPHOT, OAHOKIETOUYHBIX ¥ MHOTOKJIETOYHBIX
OpPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U MPEBpAIllEHUS PHEPTUU B KIETKe, (OTOCHUHTE3a, MIACTUYECKOTO U
HHEPreTHUECKOro oOMEeHa, XEeMOCHHTE3a, MMHTO03a, Mei03a, OIUIOJAOTBOPEHUS, Pa3MHOXKEHHS, WHIWBUIYaTbHOTO Ppa3BUTHUS
opranu3Ma (OHTOTEHE3);

yMEHUE MPUMEHSATh IOJY4YCHHblE 3HAHMUS M5 OOBSCHEHUS OHOJOTMYECKUX TIPOLIECCOB M SIBICHUM, IS TPUHATHS
MPAKTUUECKHUX PEIICHUI B MOBCEAHEBHON XKHU3HU C LENbI0 o0ecnedeHnst 0€30MacHOCTH CBOETO 3/I0POBBS U 310POBbS OKPY>KAOIIUX
JaroAei, COOMIOEHUs HOPM TPaMOTHOTO TOBEACHHS B OKPYXKAIOLIEH NPUPOJHOW cpelne, MOHMMAaHUE HEOOXOAUMOCTH
MCIOJIb30BaHUs JOCTHKEHUI COBPEMEHHOM OMOJIOTUH M OMOTEXHOJIOTHIA [T PAllHOHATBHOTO IPUPOIOTIOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTApHbIE TeHETUYECKUE 3a/1a4l Ha MOHO- U JUTHOPHUIHOE CKpelIUBaHKe, CIETJICHHOE HacJel0BaHuUE,
COCTaBJIATH CXEMbl MOHOTUOPUAHOTO CKPEIIMBAHUS JIS IPEICKAa3aHNs HACcle0BaHMsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHSATH JIaOOpAaTOPHBIE U MPAKTUYECKUE paboThl, COOMIOAATh MpaBmiIa Mpu paboTe ¢ yueOHBIM U TaOOPaTOPHBIM
o0opynoBaHUEM;

yMEHUE KPUTUYECKH OLIEHUBaThb M HMHTEPIPETUPOBATh HHGPOPMAINIO OHOJOTHYECKOTO COJEpKAaHUSA, BKIIOYAIOIIYIO
TICEB/IOHAYYHbIE 3HAHUSA W3 Pa3IMYHBIX HMCTOYHUKOB (CpelICcTBa MaccoBOW HWH(pOpMAIMM, HAYYHO-TIOMYJISIPHBIE MaTEpUalbl),
ATUYECKUE ACTIEKThI COBPEMEHHBIX MCCIIEI0OBaHM B OMOJIOTHUH, MEUIIMHE, ONOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIeHHs, 0000111ast OMOJIOrHYECKYI0 HH()OPMALIUIO U3 HECKOIBKUX
MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro nmpeamera «buonorus» ¢ 11 knacce n0OIKHBI OTPaXKaTh:



c(hOpPMHUPOBAHHOCTH 3HAHUIN O MECTE U POJM OMOJIOTUM B CUCTEME HAYYHOTO 3HAHHWs €CTECTBEHHBIX HayK, B ()OPMHUPOBAHHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U HAYYHOT'O MUPOBO33PEHUS, O BKJIAJE POCCHICKUX U 3apyOekKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMONOTHH, (PYHKIIMOHATLHON IPaMOTHOCTH YEJIOBEKa JJISl PEIICHHS )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpPbIBATh COAEpPKaHUE OUOIOTUYECKUX TEPMHUHOB U MOHATUIN: BUJ, MOMYJSALUSA, TeHO(DOH, SBOTIONUS, TBUKYIIIIE
ciiibl ((pakTOpBI) HBOJIONHH, MPHUCITOCOOICHHOCTh OPTaHW3MOB, BHI000pAa30BaHHE, HSKOJIOTHYECKHE (DAKTOPBI, IKOCHUCTEMA,
POAYIEHTHI, KOHCYMEHTHI, PEIYIICHTHI, IIETIA TUTaHsI, SKOJIOTHUecKast pamMuaa, onoreoreHos, onocdepa;

yYMEHHE H3j1araTh OHOJoruueckue Teopun (3BononronHas teopus Y. JlapBuHa, CHHTETHUECKAs TEOPUS SBOIOINH ), 3aKOHBI U
3aKOHOMEpHOCTH (3apoaplimeBoro cxoactsa K. M. Bbapa, uepenoBaHus TIUIaBHBIX HalpaBieHUN W myTedl sBosronuu A. H.
CesepiioBa, yuenus o ouocdepe B. WM. BepHanackoro), onpenensars TpaHUIlbl UX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIIAJIETh METOJaMH HAy4YHOTO IO3HAaHWsA B OWONOTHH: HAOIIOACHWE M ONMUCAHHWE JKUBBIX CHCTEM, IPOIIECCOB H
SIBIICHUH, OpTaHW3alUs U MPOBEICHUE OMOJOTHYECKOTO AKCIIEPUMEHTA, BBIIIBIYKEHUE THUIIOTE3bI, BHISIBICHUE 3aBUCHMOCTH MEXIY
UCCIIETyEeMbIMU BEIMYMHAMHU, OOBSICHEHUE MOJYyYEHHBIX Pe3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUNA U 3aKOHOB,
YMEHHE JIelaTh BHIBOJIbI HA OCHOBAHUH MOJTYYEHHBIX PE3YyIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIC TPU3HAKK CTPOCHUS OWOJIIOTUYECKHMX OOBEKTOB: BHJIOB, IMOMYJSAIUN, MPOIYIECHTOB,
KOHCYMEHTOB, PEAYIIEHTOB, OHOrCOIIEHO30B M HSKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEICTBEHHOW W3MEHUYHUBOCTH,
€CTECTBEHHOT'O 0TOOpa, BUA00Opa30BaHUs, MPUCIIOCOOJICHHOCTH OPTraHU3MOB, JCHCTBHS SKOJIOTMYECKUX (DAKTOPOB HA OPTaHU3MBI,
MepeHoca BEUIeCTB U MOTOKA SHEPTUHU B SKOCUCTEMAaX, aHTPOMOTEHHBIX U3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTHU, KPyrOBOPOTa
BEIIIECTB U OMOTEOXMMHUYECKUX IUKJIOB B Onocdepe;

YMEHHE TIPUMEHATH TOJIY4YCHHbIC 3HAHWs I OOBSICHEHHsS] OWOJOTHYECKHX TMPOIECCOB W SBICHHMA, IS NPUHSITHS
MPAaKTHYECKUX PEIICHUI B MMOBCETHEBHOM KU3HU C IS0 00eCTIeYeHNs 0€30IaCHOCTH CBOETO 3[IOPOBBS U 3I0POBbSI OKPYIKAIOITIX
o€, COOMIOEHUs HOPM TIPAMOTHOTO TOBEACHHS B OKPYXKAIOLIEH NPUPOJHOW cpelne, MOHMMAaHUE HEOOXOAUMOCTH
MCIIOJIb30BaHUs JOCTHKEHHUI COBPEMEHHOM OMOJIOTHUH I PallMOHATBHOTO IPUPOIOTIOIB30BaAHUS;

YMEHHE pelaTh dJIEMEHTapHbIE OMOJOTHYECKHE 3a/layl, COCTABISATh CXEMBI MEPEHOCa BEIIECTB M DHEPTHHM B IKOCHCTEMax
(1lenu nuTaHus);

YMEHHE BBHITIOTHATH JTaOOpaTOpHBIE U MPaKTUYECKHe paboThI, COOMIOAATH paBuiia TpU padoTe ¢ y4eOHBIM U J1ab0paTOPHBIM
o0opyIoBaHUEM;

YMEHHE KPUTHUYECKU OLIEHWBATh U HMHTEPHPETUPOBATH HMHQPOPMAIMIO OHOJOTHYECKOTO COJAEP>KaHUsS, BKIIIOUYAIOIIYIO
TNICEBJOHAYYHbIC 3HAHUS W3 PA3IUYHBIX HMCTOYHHUKOB (CpPEICTBa MAacCOBOW HH(OpPMAIMH, HAYYHO-TIOMYJISAPHBIE MAaTEepPHAIIbI),



paccMaTpuBaTh TI00aNbHBIE AKOJOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOUIEHHWIO K HUM COOCTBEHHYIO
HO3UILINIO;

YMEHHE CO37]aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHNUs, 000011asi OMOIOTHYECKY0 HHPOPMAIUIO U3 HECKOIBKUX
MCTOYHUKOB, TPAMOTHO HUCIIOJIb30BATh MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaumMmeHoBaHue pa3aeaoB U TEM IPOrpamMMabI KOHTpOJ]be]e HpaKaneCKne
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Bbu6nuoreka [JOK
I buosorus kax nayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe ccTeMBI M NX OpraHu3aIus 1 bubmorexa LIOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHUH COCTaB U CTPOECHUE KIIETKU 8 1 bubmmorexa [IOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
4 XK 6
HBHEACATEILHOCTD KICTIHN https://m.edsoo.ru/7f41¢292
5 PazMHOkeHUE U MTHANBUAYATbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTS M U3MEHUUBOCTH OPTaHU3MOB 8 1.5 bubnnorexa LIOK
A P ' https://m.edsoo.ru/7f41c292
Bbu6nuoreka [JOK
7 Cenekrust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 hitps://m.cdsoo.ru/7f41¢292
bu6mmoreka [IOK
8 Pesepsroe Bpems ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KITACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaunmeHnoBanue pa3aeoB U TeM nudpoBbie
Ne n/m P Konrtpoabnsie | Ilpakruueckue (udpp )
NMPorpamMmbl Bcero o0pa3oBarTe/ibHbIE
padoThI padoTbI
pecypchl
bubmunorexa LIOK
1 1
IBOOIHORHAs OHONOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3nukHOBEHME U pa3BUTHE KU3HHU HA 9 0.5 bubmmoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl B OK aromas cpeaa 5 1 bubmorexa LIOK
p PYyHartot peAl https://m.edsoo.ru/7f41cc74
bubmunoreka LIOK
4 Coo00111ecTBa M SKOJIOTMYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf4LccT4
but6mmoreka [IOK
> Pesepsroe Bpews 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 2.5







