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MHHOACHUTEJIbBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHUYECKYIO OCHOBY ISl OTPENENCHHUS MOJIXOJ0B K (POPMHPOBAHUIO COJEPKAHUA Y4EOHOTO
npenMera «buonorus» coctaBuin: KoHuenTtyanbHble nojoxeHus @PI'OC COO o B3auM0o00yCIOBIECHHOCTH 1I€JIEH, COAEpKaHUs, pe3yJbTaTOB 00yde HUS
1 TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHHSI 00 OOMIMX LENAX U MPUHITUIAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSTHIE CHCTEMBI
cpeanero obmiero oopazoBanus B Poccuiickoii @eneparum, a Takke MOJOKEHHUS 0 crnenrduke OMoIoruu, e€ 3HaYeHUH B IO3HAHUY JKUBOM TPUPOJIBI U
o0ecrieyeHNH CYIIECTBOBaHMs dYeloBedeckoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM, OTIPENEIeHbl OCHOBHBIE (YHKIIMHM IMPOrPaMMBbI 10
Oounosioruu u €€ CTPyKTypa.

[IporpamMma no 6uonoruu Na€T MpeACTaBlIEHUE O LENsAX, 00 olmiei crpaTeruu oOydeHHs,, BOCIIUTAHUS U Pa3BUTHUS OOydyaroUIMXCcs CpPelICTBAMU
yueOHoro mpeaMera «buosorusy, OonpenenseT o00s3aTeNbHOE MPEAMETHOE COJIEpXKAaHWE, €r0 CTPYKTYpY, paclpelelieHHe IO pasfeliaM M TeMaM,
PEKOMEHyeMYIO TIOCIIEIOBATEIbHOCTh M3YYEHHUS y4eOHOTO MaTepuaia ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKA
00pa3zoBaTeNIbHOTO MPOIIECcca, BO3PACTHBIX 0COOEHHOCTEHN 00yUJaroIuXcsl.

B mporpamMme mo OHONOTHH TakKe YYUTHIBAIOTCS TPEeOOBaHUS K IUIAHHPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEJAMETHBIM pe3ylbTaTam
00y4eHuss B OpMHUPOBAHWN OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIHLHOM NEATEILHOCTH/YIeOHBIX NEUCTBUN OOYJArOIINXCS MO OCBOEHHUIO COJEPKAHMS
O61oJI0rN4YecKkoro oopazoBaHusl.

B nporpamme no 6uonoruu (10—11 xnaccel, 6a30BbIi ypOBEHb) pealn30BaH MPUHIUI MPEEMCTBEHHOCTH B U3Y4€HUH OMOJIOTHUH, Ollaroaps yemy
B HEHl NMpoCMaTpUBAETCs HANPABICHHOCTh Ha Pa3BUTHE 3HAHUH, CBS3aHHBIX C (POPMUPOBAHHEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OPHUEHTALH JTUYHOCTH, FKOJIOTMYECKOT0 MBIIICHUS, IPEACTABICHUH O 340pOBOM 00pa3e JKU3HU U OEpeKHBIM OTHOILIEHUEM K OKPYKaIOLEeH MPUPOJHOU
cpeze. IloaToMy Hapsny ¢ U3ydeHueM o01EeOn0IOTHYECKUX TEOPHHL, a TaKKe 3HAHUN O CTPOCHHUH >KMBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX
IIPOTEKAIOIIMUX B HUX MPOLIECCOB B MPOrpaMMe M0 OMOJIOTHM Y/ENEHO BHHUMAHUE UCIOJIb30BAHHUIO TMOIYYEHHBIX 3HAHUN B MOBCEJHEBHOM JKU3HU IS
peleHus NPUKIAJHbIX 33Ja4, B TOM 4YHcie: NPoQWIAKTUKU HACJEACTBEHHBIX 3a00JIeBaHUN 4YEIOBEKa, MEIUKO-I€HETHYECKOTO0 KOHCYJIbTUPOBAHUS,
000CHOBaHMS PKOJIOTMYECKH 11€71€CO00Pa3HOTO NOBECHUS B OKpYXKArOILEH IPUPOIHON cpelie, aHaIM3a BIMSHUSA X035 CTBEHHOH AEATEIbHOCTH Y€eI0BEKa
Ha COCTOSIHUME MPUPOAHBIX M MCKYCCTBEHHBIX 3KOCHUCTEM. YCHUJICHME BHUMAaHMs K NPUKJIAJAHON HAapaBICHHOCTH ydeOHOro mpeamera «buosorus»
IIPOJAMKTOBAHO HEOOXOJUMOCTbIO OOECIIEYEeHUs YCIIOBUH [UIs peIlieH!s OTHOM M3 aKTyalbHbIX 33/1a4 IIKOJIEHOIO OMOJIOTHYECKOTo 00pa30BaHusl, KOTOpas
npeanosaraeT (opMUpoBaHUE y 00yJarOIUXCsl CIOCOOHOCTH alalTUPOBATHCS K U3MEHEHUSAM JMHAMUYHO PAa3BUBAIOILEIOCS COBPEMEHHOIO MHpa.

buosioruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHuMMaeT BakHoe Mecto. OHa obecnednBaeT (OpMUpPOBaHHE Yy OOyUarOIIMXCS
IIPEJCTAaBICHUN O HAyYHOW KapTUHE MUPA, paclIUpseT U 000011aeT 3HaHUs O )KUBOM NpUpoe, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOI OpraHu3aluu
U 3BOJIIOLMM, CO3MAET YCIOBMSI JUIA: MO3HAHUS 3aKOHOB XMBOW HpUPOAbI, GOpMUPOBaHUS (PYHKIHMOHAIBHOW I'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO U
6e301macHoro 06pa3a >KM3HHU, 3KOJIOTMYECKOTI0 MBIIIEHUS, [IEHHOCTHOIO OTHOLIEHUS K KHBOM NPUPOJIE U YEIOBEKY.

Bbonbmoe 3HayeHne OMOJIOT sl UMEET TaKXKe ISl peIIeHUs] BOCIIUTATEbHBIX M Pa3BUBAIOIIUX 33/1a4 CPEAHEro 00111ero o0pa3oBaHus, COLUAIN3ALU U
oOyuaronuxcs. M3ydeHune Ouosioruu obecreunBaeT yciaoBHsA s (OPMHPOBAHUS HMHTENJIEKTYyaJlbHbIX, KOMMYHUKAIIMOHHBIX U HH()OPMAILMOHHBIX
HaBBIKOB, 3CTETHMUYECKOW KYJBTYpPbI, CIIOCOOCTBYET HHTErpali OHOJIOTMYECKUX 3HAHMN C TMPEICTaBICHUSIMM U3 JAPYTHX Y4eOHBIX MpPEIMETOB, B
YacTHOCTH, (M3MKH, XMMHUU M Teorpaduu. HazBaHHBIE MOJIOKEHHUS O NpPEJHA3HAYEHMM ydeOHOro mpenmera «buosorus» cOCTaBUIM OCHOBY JUIS
OTIpeieNIeH s MOAX0J0B K 0TOOPY M CTPYKTYPHUPOBAHMIO €TI0 COJIEP KAHNUS, PEICTABIEHHOIO B IPOrpaMMe 10 OMOJIOTHH.



Ot0op coxepkanusi yueOHOoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBJIEH C MO3UIHMHA KyJIbTYpOCOOOpPA3HOTO MOJX0/a, B
COOTBETCTBUU C KOTOPHIM OOy4aromipecs: JOJKHBI OCBOWTH 3HAHUS W YMEHHsSI, 3HAYMMbIE Ui (OPMUPOBAHUS OOIIEH KYJIBTYpPBI, OTPEICIISIONINe
aJICKBaTHOE MOBE/ICHNE YEJIOBEKA B OKPYKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIC B TOBCEIHEBHOM KU3HH U TPAKTHYECKOH aesrenbHocTH. Ocoboe
MECTO B 9TOH CHCTEME 3HAHHWH 3aHUMAIOT AJIEMEHTHI COJEP)KaHHs, KOTOPBIE CIIy)KaT OCHOBOW JJIsi (DOPMUPOBAHUS MPEICTABICHUNA O COBPEMEHHOMN
€CTECTBCHHO-HAYYHOH KapTHHE MUPA M IEHHOCTHBIX OPUEHTAISX JIMYHOCTH, CTIOCOOCTBYIOMIMX TYMaHU3AIUNA OHOJIOTHYECKOTO 00pa30BaHMsL.

CTpyKTypHpOBaHHE COJEpKaHUs yIeOHOTO MaTepralia B MporpaMMe 1Mo OMOJIOTHH OCYIIECTBIICHO € YYETOM NMPUOPUTETHOTO 3HAUYEHUS 3HAHUH 00
OTJIMYUTEIBHBIX 0COOCHHOCTSX KMBOM MIPUPOJIBI, O €€ YPOBHEBOM OpraHU3allMK U 3BOJIIOMHU. B COOTBETCTBUU C ATUM B CTPYKTYpE yueOHOTO IMpeaMeTa
«buonorus» BbIAENEHBI CIEAYIOLINE COAepkKaTelbHble TUHUM: «buosiorns kKak Hayka. MeTtoapsl HaydHOro mo3HaHus», «Kierka kak Omosiornueckas
cucrema», «OpranusM Kak 6uosorudeckas cucremay, «CrucremMa 1 MHOrooopasyue opraHmueckoro Mupay, « IBOJIOLUS )KUBOU IPUPOIBD», « IKOCU CTEMBI
Y TIPUCYIIIIE UM 3aKOHOMEPHOCTH.

enb n3ydenus yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIaJIeHHE O0YYAIOUIUMUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIbHON
OpraHU3aIK KHUBBIX CUCTEM PA3HOTO paHTa M MPUOOPETEHHE YMEHUM MCTOJIb30BaTh 3TH 3HAHUS JUISI TPAMOTHBIX JICHCTBUN B OTHOIICHUH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3THYHBIX KU3HEHHBIX TIPOOIEM.

Jloctrxenue nenu u3ydeHus yaeOHoro npeamera «buonorus» Ha 6a30BoM ypoBHE 00€CIIEUNBAETCS PELIEHUEM CIICAYIOUINX 3a1a4:

OCBOEHHE 00YUYaIOUTUMUCS CUCTEMbI 3HAHUN O OMOJIOTMYECKUX TEOPHSX, YUCHHX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, THIIOTe3aX, IPpaBUilaX, CIyXKallux
OCHOBOH Ui (GOpPMUPOBAHUS TMPEJCTABICHUN O €CTECTBEHHO-HAYYHOI KapTHHE MHpa, O METOJaX Hay4HOIO TMO3HAHUS, CTPOCHHWH, MHOTOOOpasuu u
O0COOEHHOCTSIX KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alliy, BHIJAIOIINXCS OTKPHITHIX U COBPEMEHHBIX UCCIIEI0BaHUSIX B OMOJIOTUH;

¢dbopMupoBaHue y oOydaroluxcs MO3HABATENIbHBIX, MHTEJUJIEKTYaJbHBIX W TBOPYECKUX CIHOCOOHOCTEH B Mpoliecce aHaliMu3a JAHHBIX O MYyTAX
pa3BUTHS B OMOJIOTUU HAYYHBIX B3TJISJ0B, UM U MOAX00B K H3yYEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHHU3allly;

CTaHOBJIEHHE Yy oOOydaromuxcs oO0meil KylbTypbl, (YHKIHMOHAJbHOW TI'PaMOTHOCTH, Pa3BUTHE YMEHUU OOBACHATh U OIICHUBATH SIBJICHUSA
OKPY’KaIOILIEro MUpa >KUBOM MPUPO/Ibl HA OCHOBAaHUH 3HAHUI U OIBITA, MOJYYEHHBIX MPU U3YUYEHUU OHOJIOTUY;

(dbopmupoBaHue y 00y4arouuxcss yMeHUH WILTIOCTPUPOBATh 3HAUCHUE OMOJIOTHUECKUX 3HAHUN B MPAKTUYECKOM AeSITeTbHOCTH YeJIOBEeKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOIOTHif;

BOCIIUTaHKE yOeKAEHHOCTH B BOSMOXHOCTH IMO3HAHHUS YEJIOBEKOM KUBOM MPUPOIbI, HEOOXOAUMOCTH OEpEKHOT0 OTHOLIECHUS K HEW, COOMI0IeH s
ATHUYECKUX HOPM IIPU MPOBEICHUH OMOJIOTUYECKUX UCCIIeI0BAHUIA;

OCO3HaHHKE [IEHHOCTH OMOJIOTHYECKUX 3HAHUH JUIsI TOBBILIECHUS YPOBHS IKOJIOTUYECKOU KyIbTYpHI, Ui (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PECHHUS,;

MPUMEHEHHE MPUOOPETEHHBIX 3HAHWN M YMEHHUIl B MOBCEIHEBHOM >KHU3HH ISl OLIEHKU IOCIIEJICTBUN CBOEH NEATENIHHOCTH MO OTHOIICHHIO K
OKpYy’Karolel cpene, COOCTBEHHOMY 3/10POBbIO, 000CHOBaHME U COOIIOACHNE Mep MPOPUIAKTUKH 32a00JI€BaHUIA.

B cucreme cpemnero o6mero obpazoBanusi «buonorus», mzydaemas Ha 0a30BOM YpOBHE, SIBISAETCS 00sA3aTeNbHBIM Y4e€OHBIM IPEIMETOM,
BXOJIALIUM B COCTaB IpeaMeTHOH o0iacTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

Jnis u3ydyenust Ononoruu Ha 6a30BOM YpOBHE cpeliHero ooiero oopasoBanust oTBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 gac B Henento), B 11
knacce — 34 vaca (1 gac B Hefento).



COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kKak Hayka.
buonorus kak Hayka. CBsi3b OHOJIOTHH C 0OIECTBEHHBIMU, TEXHHYECKUMU U JJPYTUMHU €CTECTBEHHBIMH HayKaMH, (GHIIOCOPHUEH, ITUKOM, ICTETUKON
1 ipaBoM. Poib Ouosioruu B GopMUpOBaHNN COBPEMEHHON HayIHOU KapTHHBI Mupa. CucTtemMa OMOJIOTHYECKUX HAYK.

Metozapl MO3HAHUS KHBOM MpUpOABI (HAOIIOACHHUE, SKCIEPUMEHT, OMHUCAHKUE, U3MEpPEHUE, KiIacCUUKaIKsa, MOJACTUPOBAHUE, CTATUCTHYECKAs
00paboTKa JaHHBIX).

JdemoncTpaumnu:

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

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBDY.

JlabGopaTopHble M IpaKTUYecKue padorbi:

[IpaxTnueckas pabota Ne 1. «Vcnonp30BaHue pa3TUUHBIX METOIOB IIPU U3YUYEHUU OMOJIOTMYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

JKusie cuctembl (OMOCHCTEMBI) KakK MpeaMeT U3ydeHus: ononaorun. OTIn4re )KUBBIX CHCTEM OT HEOPTAaHUYECKOM MPUPOIBI.

CpoiicTBa OWocHcTeM M HMX pa3zHooOpaszwe. YPOBHH OpraHU3alMM OMOCHCTEM: MOJEKYJISAPHBIN, KIECTOYHBIH, TKAHEBBIA, OpPTraHU3MEHHBIM,
MOMYJISIIIMOHHO -BUIOBOM, SKOCHCTEMHBIN (OMOTEOIICHOTHYECKHH ), OMOCHEPHBI.

JdemoHncTpaumnu:

Tabmump! u cxembl: «OCHOBHBIE MPU3HAKH KU3HNY, « Y POBHH OPraHU3aIIUN KUBOW TTPUPOIBD».

Ob6opynoBanue: moaens Mosiekyisl JJHK.

Tema 3. XuMHYeCKHil COCTAB U CTPOCHUE KJIETKH.

XHUMHUYECKUH COCTAB KIETKU. XMMHUUYECKHUE 3JIEMEHThI: MAaKPO3JIEMEHTHI, MUKPO3JIEMEHTHI. Boa 1 MUHEpabHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEpaIbHBIX BellecTB B KieTke. [loanep:kanne ocMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHue 0eaKoB. AMHHOKHCIOTHI — MOHOMEpHl OenkoB. HezameHuMble W 3aMEHUMBbIE aMUHOKHUCIOTHL. AMUHOKHCIOTHBIN
COCTaB. YPOBHH CTPYKTYphl OEIKOBOIl MONIEKYINbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAsI U YETBEPTHUHAS CTPYKTYpa). XMMHUECKHUE CBOWCTBA OEIKOB.
buonoruueckue QpyHKIM OEIKOB.

depMeHThI — Ouosiornyeckue Katanuzaropbl. CTpoeHue gepmeHTa: akTUBHBINA IIEHTpP, cyocTpaTtHas crenupuyHocts. KogepmenTsl. BuTaMuHbL
Otnnuust GepMEHTOB OT HEOPTAHUYECKUX KaTaINu3aTOPOB.

VYrneBoasl: MOHOcaxapusl (TJIOKO3a, pubo3a U AEe30KCHpUO03a), Aucaxapuabl (caxapos3a, JIakTo3a) W TMoJucaxapuibsl (Kpaxmai, TJIMKOTEH,
nemono3a). buonornueckue GyHKIMH YTIIEBOIOB.

Junuapsl: Tpurmuuepuabl, pochonunuael, crepouasl. ['uapopunsHo-ruapodoOHsie cBoiicTBa. bronornueckue GpyHkiuu aunuaoB. CpaBHeHHE
YTJIEBOJIOB, OCJIKOB U JIMIUIOB KaK MICTOUHUKOB SHEPIHUH.



Hykneunossie kucnotsl: JJHK u PHK. Hykneotnast — MoHoMeps! Hyki1enHOBBIX KucioT. Ctpoenue u ¢pynkiun JJHK. Crpoenne u ¢pynkunn PHK.
Bunet PHK. AT®: ctpoenue u QyHKITHH.

[uTosorus — Hayka o kieTke. Knetounast reopust — npumMep B3auMOJICHCTBUS HIeH U (PaKTOB B HAYYHOM NO3HAHUU. MeTo/bl N3yueHUs KIETKH.

Knerka kak nenoctHas xuBas cucrema. O011e Npu3HaKK KJIETOK: 3aMKHYTasi Hapy»kHasi MeMOpaHa, moJiexyisl JIHK kak renetnueckuii anmnapar,
CUCTEMa CHHTe3a Oellka.

Tumbel kIeToK: dyKapuoTHUYecKass W MpokapuoThdeckas. OCoOOEHHOCTH CTPOCHHS NPOKAPUOTHYECKON kKieTku. Kierounas creHka OakTepuid.
Crtpoenue sykapuoTudeckoi kieTku. OCHOBHbBIC OTINYUS PACTUTEIBHOM, )KUBOTHOU U TPUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIMKC, UX ¢yHKuuu. [lnazmatnueckas memOpaHa, €€ cBOWcTBa M (PyHKIMU.
[uronnazma u e€ opranouasl. OnHomeMOpannbie opraHouabl kietku: JIIC, anmapat [Nonbmxu, mu3ocomsl. [lomyaBTOHOMHBIE OPTaHOUIBI KIIETKH:
MUTOXOHApHUH, TacTuabl. [Iponcxoxaenne MUTOXOHApUN U Tuactul. Buasl ninactua. HemeMOpaHHble opraHoubl KJIETKU: pUOOCOMBI, KJIETOYHBIM
LEHTP, UEHTPUOJIN, PECHUYKH, KTYTUKU. DYHKIIMN OpraHOUJIOB KJIETKU. BritoueHus.

SAnpo — perynsatopHsiii HeHTp KiIeTKu. CTpoeHue spa: siepHasi 000J049Ka, KaproIja3Ma, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEmECTB B KIIETKE.

JdemoncTpaumnu:

[Toptpertsr: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneiinen, P. Bupxos, /Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. Bap.

Juarpammsl: «PacrpeneneHrne XMMUYECKHX JIEMEHTOB B HEXKMBOM NpUpoiey, «Pacrpenenenre XMuMUYeCKUX 3JIEMEHTOB B JKUBOW ITPUPOJIEN.

Tabmuupr u cxembl: «llepuonuyeckas TaOnMIa XUMHUYECKUX AJIEMEHTOBY», «CTpoeHue MOJEeKyabl Bonbl», «buocuuTe3d Oenka», «CTpoeHue
MoJIeKyIbl Oenkay, «Ctpoenue pepmentan, «HyknenHossie kuciaotel. JJTHK», «Ctpoenue monekynsl AT®», «CTpoeHue dyKapruOTHUYECKOW KIETKN,
«CTpoeHue )XKMBOTHOM KIETKW», «CTpOCHHE PaCTUTEIBLHOU KIETKH», «CTpOCHUE MPOKAPUOTUUECKON KIETKW», «CTpOeHHE Sapa KIETKU», «YTIE€BOIbD,
«JIuouaey.

O6opynoBaHue: CBETOBOM MHUKpPOCKOMN, OOOpyHOBaHWE Jsi MPOBEACHUS HAOMIONCHHUM, H3MEpeHUil, SKCIHEPUMEHTOB, MHKpPOIpEnaparhl
PaCTUTENBHBIX, )KUBOTHBIX M OaKTEPHATBHBIX KIETOK.

JlaGopaTopHble H IpaKTH4ecKue padoThbi:

Jlaboparopnas padota Ne 1. «M3yueHue kaTaIuTH4YeCKONH aKTUBHOCTH ()epMEHTOB (Ha IpUMeEpe aMUiIa3bl MU KaTasla3bl)».

Jlaboparopnas pabota Ne 2. «/3ydyeHue cTpoeHUs KJIIETOK PACTEHUH, )KUBOTHBIX U OAKTEpUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTrax u
UX OIHCAHUEM.

Tema 4. JKuznenesiTeJLHOCTh KJIETKH.

OOmeH BemecTB, WM META00IU3M. ACCUMIIIANMS (TTACTUYECKUM OOMEH) M TUCCUMIIALMS (SHEPreTHUYeCKUii OOMEH) — JIBe CTOPOHBI €JIMHOTO
nporecca Metadosin3ma. Posib 3aKOHOB COXpaHEHUs BEIIECTB U YHEPTUH B IOHUMaHUHN METa00IM3Ma.

Tumnbr oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Poib GpepMeHTOB B 00MEHe BEIeCTB U MPEBPAIIEHUHN SHEPTHH B KIETKE.

®otocunTe3. CBeToBas U TeMHOBAs (ha3bl poTocuHTe3a. Peakuuu porocunresa. IpdhexTuBHOCT hoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A IS KU 3HU
Ha 3emute. Biiusinue ycnoBuii cpezipl Ha OTOCHHTE3 U CIIOCOOBI MOBBIIIEHHS €r0 MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIolIe OakTepry. 3HaUeHnEe XeMOCHHTe3a JUIs XKU3HHU Ha 3emiie.



DHepreTuyeckuii 0OMeH B KJIeTKe. Paciieniienne BemecTs, BbIACICHUE U aKKyMYJIUPOBAaHHE SHEPTHU B KJIETKE. JTarbl JHEPreTHUECKOro 0OMeHa.
I'mukonu3. bpoxkenune u ero Buipl. KuciopogHoe oKHCIeHHE, WM KJIeTouHOe ApixaHue. OkuciaurenbHoe QochopmimpoBanue. D(hdHekTHBHOCTh
SHEPreTHYEcKOro oOMeHa.

Peakiun marpuyHoro cunresa. I'enernueckas nnpopmanmst u JJHK. Peannzanus renernueckoid ”HGOpManuu B KiIeTke. | eHeTHYeCKuit KO ¥ ero
cBoiictBa. Tpanckpunims — matpuunblii cuate3 PHK. Tpancnsius — 6nocunTes 6enka. Jtansl Tpancisiuuu. KoaupoBanue aMuHOKUCIOT. Postb pubocom
B OMocuHTE3€ OenKa.

Hexnerounsie popmel sxu3an — BUpychl. Micropus oTkpbitus Bupycos (/1. W. iBanoBckuit). OcoOEHHOCTH CTPOCHUS U )KU3HEHHOTO IIUKJIA BUPYCOB.
baxrepuodaru. bonesnu pacteHmii, ;)kUBOTHBIX U Y€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummynoaeduuura yenoseka (BUY) — BozOynutens CITIN da.
OOpaTHas TpaHCKPHIILIMS, peBepTas3a U uaterpasa. [lpodunaktuka pacnpocTpaHeHHsi BUPYCHBIX 3a001€BaHUM.

JdemoncTpaumnu:

IToptpetsr: H. K. Konbros, JI. . UBanosckui, K. A. Tumupsses.

Tabmuibet u cxembl: «Tunbl muTanuss», «Metadonn3my, «MUTOXOHAPUSY, « DHEPTETUUECKUM 00Men», «XoporutacTy, «PoTocuHTe3), «CTpoeHHE
JTHK», «Ctpoenue u pyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «I'eneTnueckuit koa», «Bupyce», «bakrepnodarny», «CTpoeHUe 1 )KU3HEHHBIA UK
Bupyca CIIN/1a, Gakrepuodaray, «Pemmukanus JJHK».

Ob6opynoBanue: Moaenu-anmuinkanuu «Y qsoenue JJHK u tpanckpunuus», «buocunres 6enka», «CTpoeHue KIeTKn», Moaenb cTpykrypsl JJHK.

Tema S. PazMHOKeHHe U MHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounsrii mmkn, Wiau >KM3HEHHBIM MUK KiIeTku. MHTepdaza m murtos. I[Ipomecce, mporekaromue B uHTepdase. Permnmukamus — peaxius
matpuyHoro cunres3a JJHK. Ctpoenune xpomocom. XpoMOCOMHBIN HA0OP — KApHOTHUIIL JIMIIJIOMIHBIN U TaTUIOUTHBIM XPOMOCOMHBIC HAOOPBI. XPOMATH/IBI.
I[uTosornyeckue OCHOBBI Pa3MHOKEHUS U MHIUBUAYAIbHOTO Pa3BUTUS OPraHU3MOB.

Henenue knetku — muto3. Ctaguu muto3sa. IIpormeccsl, mpoucxoasuiyue Ha pa3HbIX CTAAUSIX MUTO3a. bHoJIOrnueckuii CMbICIT MUTO3A.

IIporpammupyemasi ru6esb KJIETKH — aloITo3.

@opMbl pa3MHOKEHHMsI OpraHu3MoB: Oecrojioe M 1oJoBoe. Buibsl 0Oecrnosioro pa3MHOXKEHMs: [JelIeHHE HaJBOE€, IOYKOBAHWE OJHO- H
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTUBHOE Pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHMPOBAHUE OPraHU3MOB, €10 3HaYEHHE JJIs CEJIEKLIUU.

ITosoBoe pa3MHOXKEHME, €ro OTINYUSA OT OECIOJIOrO.

Meiio3. Cranuu meito3a. [Iponecchl, mpoucxoasiye Ha ctaausx Meiosa. [loBenenne xpomocom B Meito3e. Kpoccunrosep. brosiornueckuii cMbICI
U 3HaYCHHE MEH03a.

I'ameTorenes — mpouecc o0pa3oBaHMs IMOJOBBIX KJIETOK y *HUBOTHBIX. [lojioBbIe >kene3bl: CeMEHHMKHM U siuuHuKU. OOpa3oBaHMe U pa3BUTHE
IIOJIOBBIX KJIETOK — raMeT (CrepMaro30u[, SHIEeKIeTKa) — cliepMaToreHe3 W oBoreHe3. OCOOEHHOCTH CTPOEHUS SHMLEKIETOK M CIepMaTO30MJIOB.
Onnonoreopenue. ITapreHorenes.

WupuBuayansHoe pa3BuUTHE (OHTOreHe3). DMOpPHOHANBHOE pa3BUTHE (dMOpHOreHe3). OTanbl SMOPHOHAIBHOTO Pa3BUTHUS Y TMO3BOHOYHBIX
KHUBOTHBIX: JpoOJieHue, racTpyisuus, opraHoreHe3. IloctamOpuoHanmpHOe pasBuTHE. THIBI NOCT3MOPHMOHAIBHOTO PA3BUTHUA: TNPSIMOE, HEMpsMoe
(mmunHOYHOE). BriusiHME cpefibl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE BHI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTAUH Pa3BUTHUS.

JdeMoHcTpanum:



Tabnuuer u cxembl: «POpMBI pa3MHOKEHHSI OPTaHU3MOBY, «/IBOIHOE OIJIOJJOTBOPEHHE Y LIBETKOBBIX PAacTeHUI», «BereraTuBHOE pa3MHOKEHHE
pactenuii», «Jlenenue kineTku oakTepuin», « CTpoeHUE MOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KiteTounbiit ukim, «Pemmukanus JJHKy, «Mwuto3»,
«Meiio3», «lIpsamoe u HenpsiMoe pazBUTHEY, «] aMeTOreHe3 y MICKOIUTAIOIINX U YelloBeKa», «OCHOBHBIE CTaIUN OHTOICHE3a.

O6opynoBaHue: MUKPOCKOII, MUKpoTpenaparbl «CrepMaTo301/1bl MIEKOIUTAIOLIEr Oy, « SIHIIeKIeTKa MIIEKOTIUTAIOUIEr0», «KapnokuHes B KJeTkax
KOpeIIKa JTyKa», MarHUTHAs MO/JIeNTb-anruiukKaius «Jlenenue kietku», moaens JJHK, Mogens metadazHoii XpoOMOCOMBL.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JIaGoparopHas padota Ne 3. «HaGmoieHre MUTO3a B KJIETKaxX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOTIPETIapaTaxy.

JlabopaTtopHnas pabota Ne 4. «/3ydenne cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpEeNapaTax.

Tema 6. HacsiencTBeHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun renetuku. Victopus pa3BUTHS reHeTHKU. Pojb UTONOrMM U SMOPHOJIOTHN B CTAHOBJICHUM NeHETHKH. Bkian poccuiickux u
3apy0exXHBIX YYEHBIX B pa3BUTHE M€HETHKU. MeTobl TeHETUKH (TMOPUIOIOTHYECKUM, INTOT€HETUYECKUH, MOJIEKYISIPHO-TeHeTHUeCKUii). OCHOBHbBIE
reHeTUYeCKue NOHATHA. ['eHeTn4ecKasi CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMax CKpelIuBaHUM.

3aKOHOMEPHOCTH HACJEeI0BaHUS MPU3HAKOB, ycTaHOBIEHHbIE . Menaenem. MoHorubpuaHoe cKpeuuBaHue. 3aKOH eIMHO00pasusi rHOpuaI0oB
nepBoro nokosieHus. [lpaBuno noMuHpoBaHUs. 3aKOH paciieryieHus Mpu3HakoB. ['unoTe3a unctotsl ramer. [lonHoe 1 HEMOJIHOE TOMUHUPOBAHHE.

JluruOGpuaHoe ckpermuBaHue. 3aKOH HE3aBHCHMOIO HAclIeJJOBaHMs MPHU3HAKOB. lluToreHernuyeckue OCHOBBI IJUTHOPUIHOTO CKpEIIMBAHMUS.
Ananusupyroniee ckperniuBanue. Vcnosib30BaHne aHaIU3UPYIOIIET0 CKPEUTUBaHUS JJIsl OTIpeAeTICHHUs] TEHOTHIIa OCOOH.

CuermuieHHOE HacienoBanue npusHakoB. Paborta T. Moprana 1o CrieruieHHOMY HaclieJOBaHHUIO TeHOB. Hapylienue clierieHrs reHOB B Pe3yJibTare
KPOCCHUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetnka mosma. XpoMOCOMHOE ONpeneieHUue Mojia. AyTOCOMBI M IOJOBBIE XPOMOCOMBI. ['OMOramMeTHble W Te€TepOTaMETHBIE OpraHU3MBI.
HacnegoBanue npu3HakoB, CLEIUIEHHBIX € MOJIOM.

N3meHnunBoCTh. BU/IbI N3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HacleACTBEHHAas. Posib cpeibl B HEHACIIEACTBEHHOM N3MEHYMBOCTU. XapaKTEPUCTHKA
MOAU(PHUKAITMOHHON M3MEHYMBOCTU. BapualnvoHHblil psa W BapuanuoHHas kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE W KaueCTBEHHBIE
MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(UKATMOHHONW N3MEHYUBOCTH.

HacnenctBenHnas, uiam reHoTUNIMYecKasi, UI3MEHUMBOCTh. KoMOMHATHBHAS N3MEHYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOM
W3MEHUYMBOCTH. MyTalMoOHHAs W3MEHYMBOCTh. Kiaccudukaiusi MyTaluid: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacToTa W NpPUYMHBI MYTalUU.
Myrarennbie (pakTOpbl. 3aKOH TOMOJIOTHYECKHX PsIIOB B HacleACcTBeHHOU n3MenunBoctu H. 1. BaBunona.

BuesaepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenmoBeka. KapuoTtun dyenoBeka. OCHOBHBIE METOJbl T'€HETHKH YEJIOBEKA: T'€HEAJOTHYECKHM, ONM3HELOBBIA, IIMTOTCHETUYECKUH,
OMOXMMHUYECKUH, MOJIEKYIsIpHO-TeHeTuYecknil. COBpeMEeHHOE ONpezesieHHe T'eHOTUIA: MMOJIHOTEHOMHOE CEKBEHHPOBAaHUE, T€HOTUIIMPOBAHHUE, B TOM
yuciae ¢ noMoinpto ITIP-ananu3a. HacnenctBeHHble 3a00/ieBaHUs yelloBeKa: TeHHbIE 00JIe3HU, O0JIE€3HU C HACIEJICTBEHHOH MperpacnoyoxKEHHOCTbIO,
XpoMocoMHBIe Oosie3Hu. ComaTHuyeckhe W reHepaTHBHble Myranuu. CTBoJIOBblEe KiIETKU. [IpHHIMIBI 370poBOro oOpas3a >KM3HM, JUATHOCTHKH,
NpOo(UIAKTUKY U JICYEHUS] TeHEeTUYEeCKUX OoJie3Hel. MemKo-reHeTHYecKoe KOHCYAbTUPOBaHue. 3HaYeHHE MEIMIIMHCKON T'eHEeTUKH B IPEAOTBPALLICHUN
U JICYEHUU TeHEeTUYEeCKHX 3a00JIeBaHuil yeoBeKa.



JdemoHncTpaumnu:

[optpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuuer u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHKUE U €T0 IUTOTCHETHYECKAsi OCHOBAY», «3aKOH PACHICTIIICHHUS U €TO ITUTOT€HETHYECKasi OCHOBaY,
«3aK0OH YHMCTOTHI ramer», «JlurubpunHoe ckpeuBanue», «Llurongoruueckue OCHOBBI JUTHOPUIHOTO CKpeUIMBaHUAY, «Meio3», «B3aumoneiicTaue
aJJIENIbHBIX T€HOBY, «['eHeTnueckue KapThl pacTeHUM, )KMBOTHBIX M 4ejoBeka», «['eHeTuka noja», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CLEIJICHHOTO C
nosiom», «KaproTumbl 4yenmoBeka M >KMBOTHBIX», «Buabl m3meHdmBOoCTHY», «MoOmuduKkanmoHHas U3MEHUHMBOCTRY, «HaciemoBanue pesyc-(axropay,
«I'eneruka rpymni KpoBu», «MyTalumoHHas U3MEHYUBOCTbY.

Ob6opynoBanue: Mojaeau-anmiankanuu «MoHorubpuaHoe ckpeuuBanuey, «HemnonHoe paoMuHupoBaHuey», «JluruOpuaHOoe CKpelMBaHUE»,
«Ilepexpéct XpoMOCOM», MHUKPOCKON M MHuKpompenapar «/po3oduna» (Hopma, myranuu (opMbl KpbUIbEB M OKpacku Tena), repbapuil «l'opox
ITIOCEBHOM.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlabopatopnass pabora Ne 5. «/3ydyenwe pe3yabTaTOB MOHOTHOPHIHOTO M JAUTHOPUIHOTO CKPEIIMBAHUS Yy JAp030(MIBI HAa TOTOBBIX
MUKpOTMpenaparax».

JlabopaTtopHnast pabota Ne 6. «3ydeHne Moau(pUKaIMOHHONW U3MEHYUBOCTH, TIOCTPOCHNE BAPUAITMOHHOTO PsiIa U BApUALIMOHHON KPUBOI.

JlabopaTtopnast pabota Ne 7. «AHanm3 MyTaruii y 1po30¢uibl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

[IpaxTnueckas pabota Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknus Kak HayKa U MpoIecc. 3apoxkACHUE CeNeKIuu U nfomectukanus. Yaenune H. 1. BaBmioBa o 1ieHTpax mMporCX0OKICHUS ¥ MHOTOOOpa3u s
KYJIbTYPHBIX pacTeHUH. LIeHTpBI MPOUCXOKICHUS TOMAIIHUX )KUBOTHBIX. COpT, HOpOAA, IITAMM.

CoBpeMeHHBIC METOJBI CENeKIMH. MaccoBBbIH M WMHIWBHAYAIbHBIM OTOOPHI B CEJIEKIIMA PACTCHHM M KUBOTHBIX. OIICHKA JKCTEphEpa.
bnuskopocTBenHoe ckpemrBanne — UHOpuauHT. Yuctas munus. CkpeluBaHue YMCTHIX JUHUMA. ['eTeposuc, umu rubpuanas cuna. HeponactBeHHoe
CKpelrBanue — ayropuauur. Otganénnas rudpuauzanus u e€ ycrexu. VIckyCcCTBEHHBIH MyTareHes U MoJiydeHUe MOoJUILUIONI0B. JJoCTIKEeHUs CeNeKInu
pacTeHui, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buoTtexnonorust kak orpacip Npous3BojAcTBa. ['eHHass uMHXKeHepus. OTambl co3faHus pekomOuHanTHOM JIHK u TpaHCreHHBIX OpraHus3MoB.
Kierounas wumxenepus. Kietounele KyabTypbl. MHKpPOKIOHAIBHOE pPa3MHOXEHUE pacTeHuid. KiloHMpoBaHMEe  BBICOKONPOIYKTHBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. JKOJIOTHUecKre U aTudeckue npobdiaemel. MO — renetndecku MOIUGUIUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauu:

[optpetsr: H. U. Basuios, U. B. Muuypus, I'. JI. Kapneuenko, M. @. lBaHoB.

Tabmumpl u cxembl: kapta «L{eHTpbl MPOUCXOXKIACHHUS U MHOr000paszus KylIbTYPHBIX pacTeHHil», «[lopoapl goMamHux >XKHUBOTHBIX», «Coprta
KYJIBTYPHBIX pacTeHui», «Otnanéunas rubpuamzanus», «Pabotel akamemuka M. @. HBanoBa», «llomummonans», «OOBEKTH OMOTEXHOJIOTUMY,
«KieTouHble KyabTypbl U KJIOHHUPOBaHHE», «KKOHCTpyHpPOBAaHUE U NIEPEHOC TE€HOB, XPOMOCOMY.

ObopynoBaHue: MYJISKH TJI0JI0B U KOPHEIUIOIOB JUKUX ()OPM U KYJIBTYPHBIX COPTOB pacTeHHi, repOapuit «CenbcKoX03aiCTBEHHbIE pacT eHUS.

JlabopaTopHbIe H IPaKTHYeCKHe PadoOThI:



Okckypeusi «OCHOBHBIE METOIBI W JOCTIDKEHHS CEJICKIMM PAcTeHUH W KUBOTHBIX (Ha CENEKIMOHHYIO CTaHIMIO, IUJIEMEHHYIO (epMmy,
COPTOUCTIBITATENIBHBIA YYacTOK, B TEIUIMYHOE X035 CTBO, 1a00paTOPHIO arpOYHUBEPCUTETA UM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBoTIOLHMOHHAS OMOJIOTHS.

[TpeanochlTkn BO3HUKHOBEHHS HBOJIIOIIMOHHON TEOPUHU. DBOJIONMOHHAS TEOPHUS U €€ MeCTO B OMOJIOTHHU. BiusHME 3BOJIIOIIMOHHON TEOpUH Ha
pa3BHUTHE OMOJIOTUU U JPYTUX HAYK.

CBuzerenbcTBa IBOMIONUHU. [laneoHTONOTHYECKHE: TMOCIEA0BATEIPHOCTD TOSIBJICHHUS BUIOB B TMaJICOHTOJOTHYECKON JIETOMHCH, TEPEXOTHBIE
dhopmel. broreorpaduueckue: cxoAcTBO U paznmuue ¢hayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJACTBA W Pa3IMuds ASMOPHUOHOB pa3HBIX BHJOB TO3BOHOUYHBIX. (CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,
aQHAJIOTMYHBIC, PYJUMEHTApHBIC OpraHbl, aTaBH3MBL. MOJIEKYIIPHO-OMOXHMMHYECKHAE: CXOJCTBO MEXaHHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX
MeTa0O0JIMYECKUX MyTeH y BCEX OPTraHU3MOB.

OposorionHast Teopust Y. Jlapsuna. [Ipeanocsliku BOZHUKHOBEHHS JapBUHU3MA. J[BYDKYIIME CHITBI SBOJIONMU BUIOB 110 JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHUICHHOCTH PECypPCOB, HEOTpeIeIEHHAs N3MEHYHBOCTh, 00ph0a 3a CylecTBOBaHNE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBostonun (CTI) u €€ 0CHOBHBIC MMOJIOKEHHUS.

MuxkposBosmtornus. [Tomysasius Kkak eJUHNIA BUIA U 3BOJIIOLUU.

JBuxymue cuiibl ((hakTopbl) BOTIOLUHN BUAOB B Mpupoae. MyTallMOHHBIN Ipoliecc 1 KOMOMHATUBHAS U3MEHUYUBOCTD. [lomynsiiunoHHbIe BOJIHBI U
npeiid renoB. M30smus 1 MUrpanus.

EctectBennslit 0TOOp — HampaBisomui ¢pakTop 3Boonud. POpMbI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Boonuy. [Ipumeps! npucnocobiaeHuii y opranuzMoB. ApoMopho3bl U HAH0AAANITALIUH.

Bun u Bugoobpazosanue. Kpurepun Buga. OcHoBHBIE (pOpMBI BUA000Opa30BaHus: reorpaduiyeckoe, 3K0JI0rn4ecKoe.

Maxkpossosmtorusi. DopMbl 3BOIONUE: (UIIETHYECKAs], IMBEPreHTHAs, KOHBEpreHTHasl, apauiensHas. HeoOpaTuMoCTh SBONTIOIHH.

[IpoucxoxaeHne OT HeCcleUAIU3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas cnenuanu3anus. AJanTUBHAS paaUallys.

JdemMoHcTpanum:

[Hoptpersr: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromiep, A. H. CeBepros.

Tabnuie! u cxembl: «Pa3BUTHE OPraHUYEcKOro MHUpa Ha 3emiie», «3apOo/bIIIN MO3BOHOUYHBIX KUBOTHBIX)», «ApXeonTepuKcey», «PopMbl 60pHOLI 3a
cyiiectBoBaHue», «EctecTBeHHBIN 0TOOpPY», «MHOT000pasne copToB pacTeHui», «MHOrooOpasue mopos KUBOTHBIX», «l[lomymsmumny, «MyTanroHHas
HU3MEHUYUBOCTHY, «ApoMopdo3bly», «nnoamganranuny, «O0Ias aereHepanus», «/{BIKyiiue CUiibl 3BOIIOIUNY, «KapTa-cxeMa Mapiuipyra myTenecTBUs
Y. Jlapsuna», «bopwba 3a cymectBoBaHue», «lIpucnocoGneHHOCTh oOpranusMoBy», «l'eorpaduyeckoe BUA00Opa3zoBaHUE», «IKOJIOTHUECKOE
BHUJI000Pa30BaHUEY.



ObopynoBaHue: KOJUIEKLMS HACEKOMBIX C pPa3lMYHBIMH THUIMAMH OKpPAcKd, HaOOp IUIOJOB W CeMsH, KoJuleKuus «[Ipumepsl 3aluTHBIX
MIPUCTIOCOOTICHUH Y )KUBOTHBIX», MOJ1eIb «OCHOBHBIE HAIIPABICHUS YBOJIOLUI», 00bEMHAA MOJ1eNb «CTPOEHUE TOJIOBHOTO MO3I'a MTO3BOHOUHBIXY.

buoreorpaduueckas xapra mMupa, KoK «DOpMbI COXpaHHOCTH MCKOIAEMbIX JKMBOTHBIX W PAacTEHHit», Mojens ammuimkanus «llepekpécr
XpOMOCOMY, BIaKHBIE Tpenapartsl «Pa3Butue HacekoMoroy», «Pa3zBurue msarymkny», Mukpomnpemnapar «JIpozoduna» (Hopma, MyTannuu GOopMbI KPHUIHEB U
OKpPACKH TeJa).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JIaGopatopnas padorta Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIO».

JlabopaTtopHnast pabota Ne 2. «Onucanue nMpucrocoOIeHHOCTH OPTaHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuyHBI€ ITPE/ICTaBICHUS O 3apOsKICHUH KU3HU. HayuHble runoTe3sl BOSHUKHOBEHMSI )KU3HU HA 3eMJie: a0uoreHes U naHcrnepMus. XuMudeckas
3BOMIONMS. AOHOTEHHBIM CHUHTE3 OpPraHMYECKUX BEUIECTB U3 HEOPraHMYECKHX. ODKCIEPUMEHTAIIbHOE MOJATBEP)KIEHUE XHMHUYECKOH HBOJIIOLMH.
HauanpHabie stamsl 6nonornueckoit spostonnn. [ unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYP U BOSHUKHOBEHHE MPOTOKIIETKH. [lepBhie
KJIETKU U UX 3BoJIfoLNs. POPMUPOBAHNE OCHOBHBIX TPYII )KUBBIX OPraHU3MOB.

Pa3BuTne xxu3Hu Ha 3emiie o spam u nepuoaam. Katapxeil. Apxeiickas u nmporepo3oiickas spbl. [laneo3olickas spa u e€ nepropl: KeMOpHIICKHiA,
OPJIOBUKCKHH, CUITYPUNCKHAN, IEBOHCKHI, KAMEHHOYTOJIbHBIN, TEPMCKH.

Me3o30iickas 3pa 1 €€ epruobl: TPUACOBBIN, FOPCKUI, MEJIOBO.

Kaiino3zoiickas spa v €€ nepuo/ipl: MaJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOTCHOBBIM.

XapakTepucThKa KIMMara U IeoJorMyeckux mpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLMU PACTUTENILHOIO M JKUBOTHOIO MHpa. ApoMop(o3bl y
pacTeHHi U *KUBOTHBIX. [0sBIIeHNE, pacBET U BBIMUPAHHUE IPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOro MMpa Kak OTpakeHHe 3BOIONMH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OBOJIOLMSA 4YeI0BEKAa. AHTPONOJIOrUs KaK HayKa. PasBuTue NpencTaBiIcHUI O IMPOUCXOXKACHUU 4elloBeKa. MeToabl M3ydeHHsT aHTPOIOTEHE3a.
CxoncTBa ¥ pa3anyvsi 4eJIOBEKa U )KMBOTHBIX. CHCTEMATHYECKOE MOJI0KEHHUE YEJIOBEKA.

JiBwxyuie cwibl (pakTopsl) aHTpororeHe3a. HacnencTBeHHas H3MEHYMBOCTh M €CTECTBEHHbIH 0TOOp. OOLIECTBEHHBIH 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaIUU M BETBH JBOJIIOLIMM YEJIOBEKA: aBCTPAJIIONMTEKH, YenoBek ymenbid, UenoBek npAMoxonamui, YenoBek HeaHIEepTalbCKUA,
Yenosek pasymHblii. Haxoaku HMCKOMAaeMbIX OCTAaTKOB, BpEMs CyLIECTBOBaHUs, 00JIACTh paclpoCTpaHEHMs, 00bEM TOJIOBHOIO MO3ra, 00pa3 *KHM3HH,
opyausi.

Yenoseueckue pacbl. OCHOBHBbIE OOJbLIME pachl: €BponeoM]Hasl (eBpa3uiickas), HErpo-aBCcTpajouJHas (3KBaTOpUaibHas), MOHIOJOUIHAS
(a3marcko-aMepukaHcKasi). UepTbl IPUCTIOCOOIEHHOCTH MTPECTaBUTENEH YEIOBEUYECKUX PAC K YCIOBUSAM CYILECTBOBaHUA. EMMHCTBO yesioBeuecKux pac.
Kputnka pacusma.

JdeMoHcTpanum:

IToptpersr: @. Penu, JI. Ilactep, A. . Onapun, C. Munnep, I'. IOpu, Y. /lapus.

TaGnuupe! u cxemsl: «Bo3HnkHoBeHne CoIHEUHON cUCTeMbI», «Pa3BuTHe opraHnueckoro Mupa», «PactutenpHas kieTka», <« KuBOTHas KIeTKay,
«IIpokapuotndeckas kierka», «COBpPEMEHHas CHCTEMa OpPraHM4ecKoro Mupa», «CpaBHEHHE AaHATOMUYECKMX 4YEPT CTPOEHHUS 4YEJIOBEKAa U



4eJI0BeKOOOpa3HbIX 00e3baH», «OCHOBHBIE MECTA MAJCOHTOJIOTMYECKIX HAX0JI0OK IIPEIKOB COBPEMEHHOTO YeloBeKay», «J[peBHeliue moan», «pesHue
monn», «[lepBbie coBpeMeHHBIE JIT0In», «YeT0BEUECKHE pachi».

Ob6opynoBanue: mymsiku «lIporcxoxkaeHune denoBekay (OOCTBI aBCTPAJONUTEKA, MUTEKAHTPOTA, HEAHAePTalIblla, KPOMAHBOHIIA), CICIKH WIIH
n300pakeHNs] KAMEHHBIX OPYAWi NepBOOBITHOTO YeJoBeKa (KaMHH-UOIIIEPhI, pyOnia, ckpedia), reoXpoHOIoTHYecKas Tabauia, KoJuteKuus «DopMel
COXPaHHOCTHU UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[MpakTraeckas padorta Ne 1. «/3yueHne MCKOTIAEMBIX OCTATKOB PACTCHHIA W )KHBOTHBIX B KOJUICKIIHSX).

DKCKypcHs «IDBOIOIUS OPTaHUYECKOTO0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIN WU KpaeBeTUeCKUN My3ei).

Tema 3. Oprann3msl H OKpY:Kal0IIAas cpeaa.

DKOJIoTHSl KaK Hayka. 3ajaud M pa3fJelsibl dKOJOTMH. MeTobl 3KOJOTHYECKMX HCCIEA0BAHUN. DKOJIOTMUECKOE MHUPOBO33PEHHE COBPEMEHHOIO
YeNoBeKa.

Cpenpl 0OuTaHUs OPTaHU3MOB: BOJIHASI, HA3EMHO-BO3/IylITHAS, IOYBEHHAs, BHYTPUOPTaHU3MEHHAS.

Oxosorrueckue pakropsl. Kimaccudukanust 5koa0rndeckux PakTopoB: abHOTHYECKUE, ONOTHYECKUE U aHTPOTIOTCHHBIC. J[eliCTBHE AKOTOTHIECKUX
(hakTOpOB HA OPTaHU3MBI.

Abunotuueckue (pakTopsl: CBET, TEMIEpaTypa, BIaxXHOCTh. Potonepuoansm. [Ipucrnocobnennst opraHu3MoB K JeMCTBHIO a0MOTUYECKUX (PaKTOPOB.
buonornueckue puT™msl.

buotnueckue dakTopbl. Buabl OMOTHYECKHX B3aMMOJACHCTBUI: KOHKYPEHIINS, XUITHUYECTBO, CHMON03 1 ero ¢opMel. [lapazutusm, koomnepars,
MYTyaJli3M, KOMMEHCAIM3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HAUYCHHE OWOTUYECKMX B3aMMOJCUCTBHU IS
CYIIECTBOBaHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKHU MOMYIui. OCHOBHbIE TOKA3aTENN MOMYIISIIIUK: YUCIEHHOCTD, IIIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, TPUPOCT,
Murpanus. JlnHaMyKa YUCIEHHOCTH MOMYJIALUU U €€ PeryIsiiusl.

JdemoncTpaumnu:

[Toptpetsr: A. I'ymGonsar, K. @. Pynse, O. ['ekkens.

Tabmuis! u cxembl: kapta «lIpupoausie 30Hb1 3emun», «Cpeapl 0OUTaHUS OpraHu3MoBY, «Potonepuoansmy», «llomynauuny, «3aKkoHOMEPHOCTH
pOCTa YUCIIEHHOCTH NOMYyIsAUuU HHGY30pun-Tyhenbkny», «llumessie nenm».

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

JlaboparopHas padota Ne 3. «Mopdororuueckre 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTaAHUS.

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

[IpakTueckas paborta Ne 2. «[loacy€T MIOTHOCTH MOMYJSIIIUIA PA3HBIX BUIOB PACTCHHID.

Tema 4. Coo0mecTBa U 3K0J0rM4YeCKHE CUCTEMBI.

Coo0recTBo opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BUOBAs, TPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Buabi-noMuHanTel. CBS3u
B OMOIIEHO3E.

Dkonoruveckre cucteMsl (3kocucteMsbl). [lonsaTue 06 skocucteme u 6uoreoneHo3e. @yHKIMOHANIbHBIE KOMIIOHEHTHI SKOCHCTEMBI: MTPOTYIIEHTHI,
KOHCYMEHTBI, peIylIeHThl. KpyroBOpOT BEIECTB U MOTOK YHEPTUH B 3KocucTeme. Tpodudeckue (MULIEBbIE) YPOBHU 3KOCHUCTEMBI. [IHIIeBbIE 1IETH U CETH.



OcHOBHBIE MTOKAa3aTEIN IKOCUCTEMBI: OroMacca, MPOIYKIUs. DKOJIOTHUECKHE MUPAMUIBL: IPOAYKIIMH, YUCIEHHOCTH, OnoMacchl. CBOMCTBA SKOCHCTEM:
YCTOMUYUBOCTB, CaMOperyisiius, pazsutue. Cykueccusl.

[TpupogHBIE 5KOCHUCTEMBI. DKOCHCTEMBI 03€p B peK. IKOCUCTEMA XBOWHOTO MJIM NIMPOKOJIUCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBL. bBHOJOrHYecKoe ¥ XO3SIMICTBEHHOE 3HAYEHHE arpodKOCHUCTEM W
ypOO3IKOCUCTEM.

buopaznooOpazue kak paxTop ycroitunBoctu 3xkocucteM. CoxpaHeHHe OHOJIOTHYECKOTO pa3Ho0Opasus Ha 3emiie.

Yuenue B. U. Bepranckoro o 6uocdepe. ['panutisl, coctaB u cTpykTypa ouochepsl. JKusoe Bemectso u ero pyakmnuu. OcodeHHoctr 6nochepsl
KaK TJIO0abHOM SKOCUCTEeMBI. J[MHAMIYecKoe paBHOBECHE M 00paTHasi CBsI3b B brocdepe.

KpyroBopoTsl BeliecTs 1 OMOre0XMMHUECKHE HUKIIBI AJIEMEHTOB (Yriaepoaa, a30Ta). 30HaJbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBo B buocdepe 3emiin. AHTPOTIOT€HHbIE U3MEHEHUs B Ouocdepe. ['modanbHbIe 3K0J0rn4eckue mpoOIeMsbl.

CocymiectBoBanue mpupoabl U denoBeuecTBa. CoxpaHeHne OMopa3HOOOpa3us Kak OCHOBA ycTowumBocTH Ouocdepbl. OCHOBaA paIrMOHAIBHOTO
YIpaBIICHUS] IPUPOTHBIMHA PECYPCAMH H UX UCIOJIb30BaHKE. JOCTIKEHUS OMOJIOTHU B OXpaHa MPUPOJIHL.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuubr u cxembl: «llumeBbie nenm», «buoreHo3: coctaB u CTpykTypa», «lIpupomHsie coolmiectBay, «llenu nmutanusy, «IKoJIOrHUIECKas
nupamuaa», «brocdepa n genoBex», « IKocHcTEMa ITMPOKOIMUCTBEHHOTO Jieca», «IKOCUCTEMa XBOWHOTO Jiecay, «brnoieHo3 BogoémMay, «ATporeHo3»,
«IIpumepHbIE aHTPOTIOTEHHBIE BO3JICUCTBUS Ha NMPUPOAY», «BakHelIlIne UCTOUYHUKHY 3arpsA3HEHHS BO3yXa U TPYHTOBBIX BOI», «IlouBa — BaxkHei1ast
cocTapJsitomas ouocheps», «PakTopsl Aerpaganuu mouBy, «IlapHukoBbiil 23QdekT», «DaKTOpbl paIuO0aKTUBHOTO 3arpsi3HEeHUs Ouocheps», «Oo0mas
CcTpyKTypa ouocheps», «Pacrpoctpanenue xu3au B onocheper», «O30HOBEIN dKkpaH onochepri», «Kpyrosopot yriepoaa B 6uochepe», «kKpyrosopor
a30Ta B IPUPOICH.

O6opynoBanue: Moenb-anminkanus « Tunuaneie OMOIEeHO3bI», Tepbapuil «PacTurenbHble coobiecTBay, Koyuiekun «buonenosy, «Bpeaurenu
BAKHEHIINX CEIbCKOXO3AUCTBEHHBIX KYIbTYP», repOapuu U KOJUIEKIIMH PACTEHUN U KUBOTHBIX, IPHUHAJICKALINE K Pa3HBIM 3KOJOTUUYECKUM TpyIaM
oaHoro Buaa, Kpacuas kaura Poccuiickoit deneparuu, n300pakeHUsI OXpaHIEMbIX BUJIOB PACTCHHUH U )KUBOTHBIX.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MM HA BA3OBOM YPOBHE CPEJJHEI'O OBLIEI'O
OBPA30OBAHUA

Cornacao ®I'OC COO, ycraHaBIuBarOTCs TpeOOBAaHUS K pPe3yabTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOTPaMM CPEIHEro O0Iero oOpa3oBaHUs:
JIMYHOCTHBIM, MCTAITPCIAMETHBIM 1 TPCIMCETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NMUYHOCTHBIX pe3yJbTaTOB OCBOEHHMA NpeaMmeTa «bHojorus» BbIIENEHbI CIEAYIOIINE COCTaBIISIONIME: 0CO3HAHUE O0yJaroIIMMUCs
pOCCI/II\/JICKOI\/’I rpa>K)1ch1<01?1 HICHTUYHOCTHU — TOTOBHOCTHU K CaMOPa3BUTUIO, CAMOCTOATCIIBHOCTH U CaMOOIIPCACIICHUIO, HATMYNEC MOTHBAIIUH K 06y‘IeHI/IIO
OHMOJIOTHUH, TIEJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOSKICHUN JTUYHOCTH HAa OCHOBE KJTIOUEBBIX IEHHOCTEH W MCTOPHUYECKUX TPATUIIUNA Pa3BUTHUSA
OMOJIOTHYECKOTO 3HAHMS, TOTOBHOCTh U CTIOCOOHOCTh 00YJarOIINXCS PYKOBOICTBOBATHCS B CBOEH JI€ATEILHOCTH IIEHHOCTHO-CMBICIIOBEIMU YCTaHOBKAMH,
MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHUsI, HAIMYME YKOJOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH KU3HCHHBIC
IIJTaHBI.

JImaHOCTHEIE PE3YIbTAaThl OCBOCHUS NPEAMETA «buonorus JOCTHUT'AaKOTCsI B €AMHCTBE yqe6H0171 M BOCITUTATEIbHOMN ACATCIBHOCTU B COOTBETCTBU N
C TpaAUIUOHHBIMU pOCCI/IfICKHMH CONHUOKYJIbTYPHBIMU, HCTOPUIYCCKUMHU U NYXOBHO-HPABCTBECHHBIMU EHHOCTAMU, IPUHATHIMU B 06H_IeCTBe IIpaBUJIaMHU
Y HOpMamH MOBEAEHHUS M CHOCOOCTBYIOT MpolleccaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPAa3BUTHUS, Pa3BUTHS BHYTPEHHEW MO3UIMH JMYHOCTH,
MaTPUOTU3Ma, YBAKEHUS K 3aKOHY M IPABOIMOPAIKY, YEJIOBEKY Tpyla U CTapIIeMy MOKOJEHHUIO, B3aUMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOILIEHHUS K
KyJbTYPHOMY HACJEIUIO U TPAAUIMSIM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoi @enepannu, NpupoJie U OKpYKarolleu cpene.

JIndHOCTHBIE pe3yiabTaThl OCBOCHMSI yueOHOro mpenmera «buosorus» AOKHBI OTpaXkKaTh TOTOBHOCTh U CIOCOOHOCTH OO0YYaroOIIUXCS
PYKOBOJICTBOBAaTbCS c(hOpMHUPOBAaHHON BHYTPEHHEW MO3UIMEH JTUYHOCTHU, CUCTEMOMN IIEHHOCTHBIX OpUEHTAIINI, TO3UTUBHBIX BHYTPEHHUX YOCKICHU I,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUUCKOrO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO OMbITa W OIbITa JESITeNbHOCTH B IMpoliecce
pealin3aly OCHOBHBIX HAIllPAaBJICHUH BOCIIUTATEIbHON AEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

c(OpMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMU 00yJaIOUIerocs Kak akTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOT0 O0IIeCcTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIHOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW [EATEIBHOCTH MPH CO3/JaHUU Y4EOHBIX MPOEKTOB, PEIICHWH Y4YeOHBIX W TO3HABaTENbHBIX 3ajad,
BBITIOJIHEHUH OHMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIPENEATh COOCTBEHHYIO MO3UIUIO IO OTHOIICHHIO K SIBJICHHUSIM COBPEMEHHOM JKU3HU U OOBSACHSATH €€;

YMEHHE YYHUTHIBATh B CBOMX JIEHCTBHUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aHMMOJCHCTBUS JIOACH C pa3HBIMU YOSXKICHUSMHU, KYITbTYPHBIMU
LIEHHOCTSIMU U COLIMAIbHBIM IOJI0KEHHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MIPOIIECCE COBMECTHOTO BBITIONHEHUS YUEOHBIX, MTO3HABATENBHBIX U UCCIIEIOBATENBCKIX 3a/1a4, YBAKUTEIHHOT O
OTHOIICHUS] K MHEHHUIO OTIMIOHEHTOB MPHU 00CYXIEHUU CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO COJICPIKAHUS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOM JI€ATENbHOCTH;



2) NnaTPHOTHYECKOT0 BOCTIMTAHUS:

Cc(OPMHUPOBAHHOCTh POCCUUCKON T'pa)kIaHCKOW MICHTHUYHOCTH, NAaTPUOTU3MA, YBOKEHHUS K CBOEMY HAapOJy, YyBCTBA OTBETCTBEHHOCTH IEpes
PouHoi, ropocTu 3a cBoM Kpal, CBOX0 PouHy, CBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSLIEE MHOIMOHAIMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJIHOMY HACIEANI0 U MaMATHUKAM IPUPOJIbl, JOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TPYAE;

CIOCOOHOCTh OLIEHUBATH BKJIA/l POCCUHCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH, TOHUMAaH U 3HAYEeHHUsI OMOJIOTHH B TIO3HAHUH 3aKOHOB
MIPUPO/IBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

ujeiHast yoexa1EHHOCTh, TOTOBHOCTb K CIIY’KE€HUIO U 3aiiuTe OTeduecTBa, OTBETCTBEHHOCTD 3a €T0 CyAb0Yy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUHUCKOTO HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEJCHMUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYACh HA MOPAJIbHO -HPaBCTBEHHbIE HOPMBI U IEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUYUBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POAMTENISIM, CO3/1aHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO IPUHSTHS LIEHHOCTEH CEMEWHOM )KI3HU B COOTBETCTBUU
¢ TpaauuMsIMU Hapo0B Poccuu;

4) 3cTeTMYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOLICHHIA;

IMOHUMAHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE MPOSBIISITH KAYECTBA TBOPUECKOW JIMYHOCTH;

5) pusnveckoro BocnuTaHusi, POPpMUPOBAHUS KYJIbTYPHI 310POBbSI M IMOIMOHAJIBLHOI0 0J1Ar0NOJIy YU :

MOHMMAaHWe M peajau3alusl 3J0poBOro u 0Oe3omacHOro olpasza *U3HU (3I0pOBOE MHTAaHHE, COONIOJEHHWE TUTMEHUYECKUX MPABUI U HOPM,
cOaaHCUpPOBAHHBINA PEXXHUM 3aHATHH M OTAbIXA, peryispHas ¢u3nyecKas akKTUBHOCTb), OEPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOILEHHUS K
coOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3710POBbIO;

MMOHMMAaHHE [IEHHOCTH MPaBUJI UHIUBUIYAIBHOIO M KOJUIEKTUBHOTO O€30MacHOTO MOBEJCHHS B CUTYaLUAX, YIPOXKAIOUINX 3A0POBbIO U JKU3HU
JIFOJIEH

OCO3HaHHE MOCIEACTBUI U HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOIECHUS AJIKOTOJIsl, HAPKOTHUKOB, KypeHHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOTIIO0HE;

TOTOBHOCTh K AKTUBHOM JESATENbHOCTH TEXHOJOTMYECKONW M COLMaIbHOW HAMpaBICHHOCTH, CIOCOOHOCTh WHUIMHPOBATH, IUIAHUPOBATh U
CaMOCTOSITENIBHO BBITIOJIHATH TaKyIO AESITEIbHOCTD;

MHTEPEC K Pa3IMYHBIM cepaM MpoecCUOHANBHOM AeSITENFHOCTH, YMEHHE COBEPIIIATh 0CO3HAHHBIN BHIOOP OyayIIei mpodeccuu u pearn30BbIBaTh
cOOCTBEHHBIC KU3HEHHBIC TIJIaHBbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3KOJI0OrH4eCKOr0 BOCIIMTAHMA:



HKOJIOTUYECKH I1eJIecO00pa3HOe OTHOMICHUE K MPUPO/IE KaK UCTOUHUKY KH3HHU Ha 3eMiie, OCHOBE €€ CyIIeCTBOBAaHUS;

MOBBIIICHUE YPOBHS KOJIOTUYECKON KYJIbTYPbI: MPUOOPETEHUE OMBITA IJIAHUPOBAHUS MOCTYINKOB U OLEHKH MX BO3MOXHBIX TOCIIEACTBUN IS
OKpYKaroILlEen Cpeibl;

0CO3HaHHE TJI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTel MX pelIeHus;

CIOCOOHOCTh MCIOJIB30BATh MPUOOpEeTaeMble MPH U3yYCHUH OWOJIOTUU 3HAHUS U YMEHHSI [IPH PEUICHUHU MPOOJIeM, CBSI3aHHBIX C pAllHOHAIBHBIM
MIPUPOJIOTIOIF30BaHUEM (COOIOACHNE TPAaBWII TOBEICHUS B NPUPOJE, HANPABICHHBIX HA COXPAaHEHHE PAaBHOBECHS B DKOCHCTEMAax, OXpaHy BHJIOB,
IKOcUcTeM, Onocdepsl);

aKTHBHOE HETIPHUTHE NECHCTBHUI, MPUHOCSIINX BPEl OKPYXKAFOIIEH MPUPOTHON Cpefie, YMEHHE IPOTHO3UPO BATh HEOIArONPUSATHBIE SKOJIOTUIECKHE
MOCIIE/ICTBUS MPEANTPUHUMAEMBIX ACHCTBUI U IPEAOTBPALIATh UX;

HAJIMYHE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHUS, IKOJOTHUECKOW KYJIBTYpPbI, OTBITA JNESITEIHHOCTH 3KOJOTHUECKOW HANPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBATHCS. IMH B TIO3HABATENBHOW, KOMMYHHKATUBHON M COLMAIBHOM MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B TPAKTHYECKOHW NESTEIHHOCTH
HKOJIOTUIECKOH HAINPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

Cc(OPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKW M OOIIECTBEHHOW NMPAKTHKH, OCHOBAaHHOTO Ha
JMAJIoTe KYJIbTYp, CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TOJIUKYIBTYPHOM MHpE;

COBEPILIEHCTBOBAHUE SI3BIKOBON M YUTATEIHCKOM KYJIbTYpBI Kak CPEJICTBA B3aMMOICHCTBHUS MEXKIY JTIOABMH U TIO3HAHUSI MHPA,

MMOHUMaHKe creupUKU ONOIOTUM KaK HAyKH, OCO3HAaHUS €€ PO B (GOPMUPOBAHUU PALIMOHAIILHOTO HAYYHOTO MBIIIIEHUS, CO3JaHUH LEI0CTHOTO
MpeicTaBIeHHs 00 OKPYKaroIIeM MUPE Kak O €IMHCTBE MIPUPO/IbI, YeJIOBeKa U 00IIecTBa, B TO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEH U pellieHnH pooieM
COXpaHEHHUS MPUPOJIHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTU OWOJIOTUH JJIs COBPEMEHHOM IMBUIM3ALMH: 00ECIEYeHHs] HOBOTO YPOBHS Pa3BUTHUS MEIUIMHBI, CO3JaHHE
MEPCIEKTUBHBIX OWOTEXHOJIOTUM, CHOCOOHBIX pellaTh pPEeCcypcHble MPOOJIEeMbl pPa3BUTHUS YEJIOBEUYECTBA, IMOMCKA IyTeH BbIXOJa M3 TJI00ATBHBIX
HKOJIOTHUECKUX TpobiieM u obecredeHHs] Nepexoja K YCTOMYMBOMY pa3BUTHIO, PAlMOHAILHOMY HCIOJB30BAHUIO TMPUPOJHBIX PECYpCOB U
(hopMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUHM B LENSIX MOBBIILIEHUS O0IIel KyJIbTYphl, €CTECTBEHHO-HAYYHOU T'PAMOTHOCTH, Kak
COCTaBHOM YacTu (HYHKIHOHATHHON I'PAaMOTHOCTH 00y4aroimuxcsi, popmMupyeMoit Ipu U3ydeHur OHOIOTUH;

MMOHUMAaHKE CYIIIHOCTH METOJIOB MTO3HAHUS, UCIIOJB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOTy4YaeMble 3HAHUSI JAJIsl aHATTN3a
1 00BsCHEHUS SBICHUI OKPYXKAIOUIETO MUpa M MPOUCXOAAIIUX B HEM M3MEHEHHH, YMEHHE JlelnaTh 000CHOBAHHBIE 3aKIIFOUEHUSI Ha OCHOBE Hay4YHBIX
(haKTOB M UMEIOIIUXCS IAHHBIX C IIETBIO MOJIY4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTBH CAaMOCTOSITENIFHO HUCIIOJIb30BaTh OMOIOTHYECKUE 3HAHUS [T PEIICHUs TPOOJIeM B PeabHBIX JKU3HEHHBIX CUTYaAIUsX;

0CO3HAHME LIEHHOCTH HAY4HOH AeATeNbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO M UCCIEI0BATEIbCKYIO AEATEIbHOCTh MHANBHIYyAIbHO U B
Ipymnne;

TOTOBHOCTh M CIIOCOOHOCTH K HEMpPEepbIBHOMY 0Opa30BaHHIO M CaMOOOpa30BaHHUIO, K aKTUBHOMY MOJIyYEHUIO HOBBIX 3HAHWHA MO OMOJIOTUU B
COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe pe3ylIbTaThl OCBOCHHS ydeOHOro mnpeaMera «bHONOTHsS» BKIIOYAIOT: 3HAYMMbBIC I (OPMUPOBAHHS MHUPOBO33PCHHUS
oOydaronmxcs MeKIUCIUILUIMHAPHBIE (MEKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPAKAIONINE IIEIOCTHOCTh HAYYHOH KapTHHBI MUPA U CIECIUPUKY
METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTCCTBCHHBIX HayKax (BEIICCTBO, YHEPTHs, SBJICHHUE, MMPOIECC, CHCTEMa, HAyYHBIH (aKT, MPUHIMII, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHWs, HCCIEAOBaHNE, HAOIIOACHWE, HW3MEpPEHHE, OKCICPUMEHT W JAPYruX), YHUBEPCAIbHBIE Yy4eOHBIC ICHCTBUS
(mo3HaBartenbHbIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE), oOecreunBaromue GopmMupoBanue GyHKIIMOHATLHON IPAMOTHOCTH U COIIMAIBHOM KOMITETCHITHH
00yJaroIIMXcsi, CTOCOOHOCTh 00YYAIONTUXCS UCIIOJIB30BATh OCBOCHHBIE MEKIMCIUIIITMHAPHBIC, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHbBIE yUeOHbIe
JIEMCTBUS B IO3HABATEIBLHOW U COLMAIBHOMN MPAKTHUKE.

MeramnpeaMeTHbIE pe3ybTaThl OCBOSHUS MPOTPAMMBI CPETHET0 00111eT0 00Pa30BaHMs IOKHBI OTPAXKATh:

OBJajieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /IEHiCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENHHO (POPMYITUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, pACCMAaTPUBATh €€ BCECTOPOHHE;

WCTIOJIb30BATh MIPU OCBOCHUH 3HAHUM TPUEMBI JIOTHUECKOTO MBITIUICHHS (aHAIN3a, CHHTEe3a, CpaBHEHU S, Kilaccuukauu, 00001IeHNs ), pACKPHIBATH
CMBICJT OMOJIOTHYECKUX MMOHATHH (BBIICISITH MX XapaKTePHbBIC TPU3HAKHU, YCTAHABIUBATH CBSI3H C IPYTUMHU MTOHSATUSIMH);

ONIPEAEIIATh 1ENN AEATEIbHOCTH, 3a/1aBas MapaMeTphl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTH PE3YJbTAaThl AEATEIbHOCTH C MOCTaBJICHHBIMU
LCIAMU,

HCIIOJIb30BaTh OMOJIOTHYECKUE TIOHATHS 11 0ObSICHEHUS (DAKTOB U SIBJICHUI KMBOU MPUPO/IBI;

CTPOWUTH JIOTHYECKHE PACCYKACHHUS (MHIYKTUBHBIE, JCIYKTUBHBIC, [0 aHAJOTWH), BBISBIATH 3aKOHOMEPHOCTH U TPOTUBOpPEYHUS B
paccMaTpuBaeMbIX SIBJICHUAX, (POPMYIUPOBATH BHIBOJIbI M 3aKITIOUCHUS;

MIPUMEHSATHh CXEMHO-MOJICTIbHBIE CPEJICTBA ISl MIPEJCTABICHUS CYIIECTBEHHBIX CBS3EH M OTHOIICHUHN B M3y4aeMbIX OMOJOTHMYECKHX 0OBEKTaxX, a
TaKKe MPOTUBOPEUNNA PA3HOTO POJIa, BBISIBIICHHBIX B Pa3IMYHBIX HH(POPMAITMOHHBIX HCTOYHHKAX;

paspabaThIBaTh IJIaH pelIeHUs MPOOIEMBI ¢ YIETOM aHAIM3a UMCIOIITUXCS MaTepUATIbHBIX 1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OLICHUBATh PUCKH MOCJIEACTBUM €SI TEIbHOCTH;

KOOPJIUHUPOBATH U BBHIMIOJIHATH Pa0OTY B YCIOBHSX peaibHOT0, BUPTYAIIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbLCKHE IeHCTBH:

BIIIETh HaBBIKAMHU Y4€OHO-UCCIIEIOBATEIbCKON U IPOEKTHOM JIEATEIBHOCTH, HABBIKAMH Pa3pelIeHus: MpooieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHHS MPAKTUUECKUX 3a/1a4, TPUMEHEHHUIO Pa3JINYHbIX METOI0B ITO3HAHUS;

WCII0JIb30BaTh PA3IMYHbIEC BUBI JESITEILHOCTH IO MOJIYUYEHUIO HOBOTO 3HAHUS, €0 HHTEPIIPETalluy, MPeoOpa30BaHUIO U IPUMEHEHHIO B YUeOHBIX
CUTYaIUSX, B TOM YKCIIE MIPH CO3JaHUH YI€OHBIX M COIMATBHBIX TPOEKTOB;

(hopMHUpOBATh HAYYHBIN TUIT MBILIUICHUS, BJIa/IeTh HAYYHONH TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHITUAMU U METOJIAMH;

CTaBUTH U POPMYIHUPOBATH COOCTBEHHBIE 3a7]aUl B 00pa30BaTEIbHOM AESITEIBHOCTH M )KU3HEHHBIX CUTYAIIHIX;



BBIABJIATE HNPUYHUHHO-CICACTBCHHBIC CBA3M W AKTYAJIU3UPOBATH 3a4ady, BbIIBUTIATb THIIOTC3Y eé peuicHuA, HAXOAUTb AapPrymMcHTbl I
JIOKa3aTeNIbCTBA CBOMX YTBEPXKACHUMN, 33/IaBATh MApaMETPhl M KPUTEPHH PEIICHUS;

AHAJIIM3UPOBATH MOJYUYCHHBIC B XOJAC PCHICHHA 3aJa4dr PC3YJIbTaTbl, KPUTUUCCKU OLUCHUBATHL UX JOCTOBCPHOCTH, IIPOrHO3UPOBATH U3MCHCHUC B
HOBBIX YCJIOBHUAX;

AaBaTb OUCHKY HOBBIM CUTyallUsIM, OLICHHUBATb HpHO6p€TéHHbeI OIIBIT,

OCYIIECTBIISITH II€JICHAIIPABIICHHBIH MMOMCK MTEPEHOCA CPEACTB U CIIOCOO0B ACUCTBUS B MPO(HECCHOHATBHYIO CPELY;

YMCTb NCPCHOCUTL 3HAHUWS B ITO3HABATCIIBHYIO U ITPAKTHYCCKYIO oOiactu KUBHECACATCIIbHOCTH,

YMETh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIIBUT'aTb HOBBIC HJCH, NpCjiaraTb OPUTHMHAJIBHBIC IMOAXOJbI WM PCHICHUA, CTABUTH HpO6H€MBI " 3aJa4yM, JOMMYCKaroIne aJIbTCPHATUBHBLIC
peueHus.

3) pab6ora ¢ nunopmanmeii:

OpUEHTHPOBATHCSA B PA3IMYHBIX HCTOYHHMKAX HHGMOpMammu (TeKcTe ydeOHOro mocoOus, HAydyHO-TOMYJSpHOM auTepaTrype, OMOJIOTHYECKUX
CIIOBApSX U CHPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHETe), aHaIu3upoBaTh WH(GOPMAILIMIO PAa3IUYHBIX BUJIOB U (POPM IpeacTaBICHMUS,
KPUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTD U HENIPOTUBOPEUYNBOCTD;

(hopMyTUPOBaTh 3aMPOCHl U TPUMEHSThH PA3IMYHBIE METOJIBI TIPH MOUCKE U 0TOOpE OMOIOTHYECKO HHPOPMAITHH, HEOOXOIMMOM JIJIs1 BBITIOJIHEHUS
y4eOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT UCIIOJIBb30BAHMS HHPOPMAITHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI1, COBEpPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMPATh ONTHUMAJIbHYIO (OopMy mpencTaBiieHus Ouojornyeckod uHbopmarnuu (cxembl, TpapuKd, TUarpaMMbl, TaOJHIIB,
PUCYHKH U JPYTOe€);

WCII0JIb30BAaTh HAYUYHBII $3bIK B KauecTBE CPEACTBA MpU paboTe ¢ OMoJIorHYecKor HHGpoOpMaIueil: TPUMEHSTh XUMUYecKkhe, GU3NYecKue u
MaTeMaTH4eCKHe 3HAKH U CUMBOJIBL, GopMysbl, aOOpeBHaTypy, HOMEHKIATYpy, UCIOIb30BaTh U MPeoOpa3OBbIBaTh 3HAKOBO -CUMBOJIMYECKHE CPEICTBA
HarJITHOCTH;

BIIIETh HaBBIKAMU PACIIO3HABAHUS U 3alIUThI HHDOpMaLy, HHHOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBiajgeHHe YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

1) o0menmne:

OCYILIECTBIISITH KOMMYHUKAIIMH BO BCeX c(hepax >KU3HH, AKTUBHO YUACTBOBATH B AMAJIOTE WIIH IUCKYCCHH TIO CYILIECTBY 0OCYXKJaeMOii TeMBbI (YMEHHE
3a/laBaTh BOIIPOCHI, BBICKA3bIBATh CY)K/IEHUS OTHOCHTEIHHO BBIMOJIHEHUS MpEAiaraéMoi 3aJaud, YUUThIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3M LU
JIPYTUX YYaCTHUKOB JTUAJIOTa UM TUCKYCCHUH);

pacrmo3HaBaTh HeBepOaJbHBIE CPEICTBA OOLIECHUs, MOHMMATh 3HAYEHHE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOHMIMKTHBIX
CUTYaIUi, YMETh CMSIT4aTh KOH(QIUKTHI U BECTH TIEPETOBOPHI;

BIIAJIETh PA3IMYHBIMHU CIIOCOOaMH OOIIEHHS W B3aUMOACHCTBUSI, TOHUMATh HAMEPEHUs APYTUX JIOACH, MPOSBISATh YBAKHUTEIHFHOE OTHOIICHHE K
co0eceTHUKY U B KOPpeKTHOU popme GpopMynupoBaTh CBOU BO3PAKEHUS;

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



2) coBMeCTHAasI 1esITeJIbHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHyaTbHON PabOTHI MpU pemieHnH OMOJIOTHYECKOW MpoOsieMbl, 000CHOBBIBATH
HE00X0IMMOCTh IPUMEHEHUS TPYIIIOBBIX ()OPM B3aMMOACHUCTBHS IIPH PEIICHUH YIeOHOW 3aa4u;

BBIOMPATH TEMATHUKY U METO/IbI COBMECTHBIX JIEMCTBUH C y4ETOM OOIINX HHTEPECOB U BOZMOYKHOCTEH KaXKJOT0 4eHA KOJIJICKTHBA;

MPUHUMATh UEIM COBMECTHOM NIEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JCUCTBHS IO €€ NOCTHXKEHUIO: COCTaBJIAThH IUIAH ACHCTBUM,
pacrpenessiTh POJH C yIETOM MHCHHUI YIaCTHUKOB, 0OCYK/IaTh Pe3yIbTaThl COBMECTHOU paboOTH;

OILICHUBATh KAYECTBO CBOETO BKJIAJA U KaXKJIOTO YYaCTHUKA KOMaH/IbI B OOIIMKA Pe3yabTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajiaratb HOBBIC IMPOCKTEI, OLICHUBATL UJICHU C IO3UIIMH HOBU3HBI, OPUTHUHAJIIBHOCTH, HpaKTquCKOﬁ 3HAaYUMOCTH,

OCYIICCTBJIATD MO3UTUBHOC CTPATECTHICCKOC NOBCACHUEC B PA3JIMYHBIX CUTYyAlIUAX, ITPOABIATE TBOPUCCTBO U BOO6pa)K€HI/Ie, OBITH NHUIINATUBHBIM.

OBj1ajieHNe YHUBEPCATbHBIMHU PEryJIaTHBHBIMH e CTBUSAMU:

1) camoopranuzanus:

HCII0JIB30BaTh OMOJIOTMYECKUE 3HAHUS U151 BBIAABJICHUA HpO6J'IeM " UX pCHICHHA B ) KU3HCHHBIX U y‘-Ie6HI)IX CUTyalluiIX,

BBI6I/IpaTI) Ha OCHOBE OMOJIOTMYECKHX 3HAHUN LEJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOHX )Iel\/'ICTBI/IHX M TIOCTyIKax IIO0 OTHOLICHUIO K JKUBOU
NPHUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOATCIIBHO OCYHICCTBJIATH ITO3HABATCIBbHYIO ACATCIBbHOCTH, BBIABIIATH HpO6HeMBI, CTaBUTh U q)OpMy.]'II/IpOBaTI) COOCTBEHHEIE 3aa4u B
O6paSOBaTeJ’IBHOI\/'I JACATCIIBHOCTH U ) KU3HCHHBIX CUTYAlIHUAX,

CaMOCTOSITEIFHO COCTaBIISITh [UIAH PELICHHS TPOOIEMBI C YIETOM HMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIOYTCHHH;

JlaBaTh OLICHKY HOBBIM CHUTYaIlHsIM;

PAaCHIMPSATh PAMKH y4eOHOTO MpPEeIMETa Ha OCHOBE JIMYHBIX MPEAOYTCHHI;

Jenath OCO3HAHHBII BHIOOD, apIyMEHTHPOBATH €r0, OPaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHHUIO U MIPOSBICHHUIO IIMPOKOM IPYIUIIMU B Pa3HBIX 00IACTIX 3HAHHM, ITOCTOSHHO MOBBIIATH CBOM 00pa30BaTebHbIIM
U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAllUsIM, BHOCHTbh KOPPEKTUBBI B JACSITEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIBTATOB IIEIISIM;

BJIAJICTh HABBIKAMH MMO3HABATENHHOW PE(IEKCHU KaK OCO3HAHUSI COBEPIIAEMbBIX JICHCTBUI M MBICIHTEIBHBIX MPOIECCOB, MX PE3YJIbTATOB U
OCHOBAaHUH, MCIOJIb30BATh MPHEMBI PEIEKCHH TS OLCHKH CHTYAIMHU, BBIOOpA BEPHOTO PEIICHHS;

YMETh OLIEHUBATH PUCKH U CBOEBPEMEHHO MPHHUMATH PEIICHUS [0 UX CHIKEHHUIO,

IPHUHUMATH MOTHBBI M @PTYMEHTBI IPYTUX [PU aHAINU3E PE3YIbTATOB JEATEIbHOCTH;

3) npunsiTHe cedsl M APYIrUX:

OPUHAMATH ce0s1, MOHMMAas CBOM HEIOCTATKH U IOCTOMHCTBA,

NPUHAMATh MOTHBBI U apIYMEHTBI APYTUX MPU aHAITU3E PE3YJIbTATOB ACATCIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OIIHOKH;

Pa3BHUBATh CIOCOOHOCTh MOHUMATh MUP C IO3UIIMH JPYTOTO YEIOBEKA.



HPEIMETHBIE PE3YJIBTATbBI

[Ipenmertnsie pe3ynbrarhl ocBoeHus: nporpaMmMbel COO mo O6uosioruu Ha 6a30BOM YpOBHE BKIIOYAIOT cnenuduyeckue s yaeOHOTO HpeaMera
«buonorus» HaydHble 3HAHUS, YMEHHUS M CIOCOOBI JIEHCTBUN IO OCBOEHMIO, MHTEPIpPETAlMU U IPEOOpa30BAHUIO 3HAHWMM, BUJbI JESATEIBHOCTH IO
MOJIyYCHUIO HOBOTO 3HAHMS W NMPUMEHEHHWIO 3HAHWW B PA3IMYHBIX YUEOHBIX CHUTYaIHMsIX, @ TaKKE B PEAbHBIX KM3HEHHBIX CHTYAIUSX, CBS3aHHBIX C
ouosorueil. B mporpamme npeaMeTHbIe Pe3yabTaThl MPEACTABICHBI IO TOAaM 00y4YEHUSI.

[IpenmMeTHbIE pe3yabTaThl OCBOCHUS yueOHOr0 npeameta «buonorus» ¢ 10 knacce NOIKHBI OTpaXkaTh:

c(OpPMHUPOBAHHOCTh 3HAHUW O MECT€ M POJM OMOJOTMH B CHCTEME HAydHOIO 3HAHUS €CTECTBEHHBIX HAayK, B (DOPMHpPOBAHHHM COBPEMEHHOMU
€CTECTBEHHO-HAY4YHON KapTHHBI MHUpPa U HAYYHOI'O MHPOBO33PEHMSI, O BKJIA/J€ POCCUMCKHMX U 3apyOE’KHBIX YUYEHBIX-OHMOJIOrOB B pa3BUTHE OMOJIOTHUH,
(YHKIIMOHATBHOM IPaMOTHOCTH Y€JIOBEKa JIJIsl PELIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEPKAHUE OMOJOTHUECKUX TEPMUHOB U MIOHATHUI: )KU3Hb, KJI€TKa, OpraHu3M, MeTabo113M (0OMEH BEIIEeCTB U MPEBPAIEH e
SHEPTHUH), TOMEOCTa3 (CaMOpETryJslvs), YpPOBHEBas OpraHU3aIMs >KUBBIX CHCTEM, CaMOBOCIPOMW3BEACHHE (PEMpPOaYKIIHs), HACJIEICTBEHHOCTb,
M3MEHUYUBOCTb, POCT U PA3BUTHUE;

yYMEHHE U3Jaratb OMOJIOTHYECKHE TeOpHH (KJIETOUHAsl, XpOMOCOMHAs!, MyTallMOHHAs, LIEHTpaJibHasl JoTMa MOJIEKYJIIpHOU Ouosorun), 3akoHsl (1.
Menpens, T. Moprana, H. 1. BaBuiioBa) u yuenus (o 1ieHTpax MHOTooOpa3usi U MPOUCXO0XKAeHUs KylIbTypHbIX pactenuil H. V. BaBunosa), onpenensars
I'PAaHULBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHUE BJIAZIETh METOJaMU HAyYHOI'O MO3HAHUS B OMOJIOTHHU: HAOMIOJCHUE U ONMCAHUE KHUBBIX CUCTEM, IPOLECCOB U SBJICHUMN, OpPraHU3aLus U
IIPOBEACHUE OMOJIOTUYECKOTO 3KCIIEPUMEHTA, BBIIBUKEHHE T'MIIOTE3bl, BBIABICHHE 3aBHUCUMOCTH MEXAY HMCCIEIyeMBbIMH BEIMYMHAMH, OOBSICHEHUE
IIOJIyYEHHBIX PE3Yy/IbTaTOB, UCTIIOJIb30BaHHBIX HAYYHBIX TOHATHM, TCOPUN U 3aKOHOB, YMEHHUE J€IaTh BBIBOBI HA OCHOBAHWH IIOJyYCHHBIX PE3YJIBTATOB;

YMEHHME BBIJIENATH CYIIECTBEHHBIC NPU3HAKK BUPYCOB, KIETOK IPOKAPUOT MU IYKAPUOT, OJHOKIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHM3MOB,
0COOEHHOCTH IPOLIECCOB: 0OMEHA BELLIECTB U MPEBPAILEHUS S3HEPTUH B KJIETKE, (POTOCUHTE3A, INIACTUYECKOIO U SHEPreTHYECKOI0 0OMEeHa, XeMOCHUHTE3a,
MUTO33a, Mei03a, OIIOIOTBOPEHUS, pa3MHOKEHNU S, UHUBHUIYalIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOIeHe3);

YMEHHE NPUMEHSTH NOJIYYEHHbIE 3HAHMS Ui OObACHEHMs OMOJIOTMYECKUX MPOLIECCOB W ABJICHWUMH, JUISI MPUHATHS MPAKTUUECKUX PEIICHUH B
IIOBCEJHEBHOM >KM3HU C LIebl0 oOecredeHns: 0e30MacHOCTH CBOErO 3JI0POBbsl M 370POBbS OKPYKAIOLIMX JIIOJEH, COOMIOAEHNUsS HOPM I'PaMOTHOIO
MIOBEJICHUSI B OKPY’Kalollel PUpPOIHON cpelie, HOHMMaHKue He00X0AMMOCTH UCIIO0Ib30BaHUs JOCTHKEHUH COBPEMEHHON OMOI0TUY U OMOTEXHOJIOT U JUIs
PalMOHAIBHOTO IPUPOAOIIOJIB30BAHNUS;

YMEHHUE pellaTh J1eMEHTapHble TeHeTUYEeCKHEe 3a7jauyll Ha MOHO- U AUTMOpUIHOE CKpEIMBaHUE, CLEMJICHHOE HACcle0BaHUE, COCTABIIATh CXEMbI
MOHOTHOPUHOTO CKpPEIUBAHUS ISl IpEeICKa3aHMsl HaCIeJOBAHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJIHATH Ja00paTOpHbIE U MPpaKTUUECKue paboThl, COOI0AaTh MpaBuiia Mpu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKU OLCHMBATH U MHTEPNPETHPOBATH MH(POPMALIUIO OHOJIOTMUYECKOTO COJIEpKaHMs, BKIIOYAOILIYIO MCEBAOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpeAcTBa MaccOoBOM MH(pOpPMAIMK, HAy4YHO-TIOMYJSpPHbIE MaTepHalibl), STHUECKUE ACHEKThl COBPEMEHHBIX HCCIEeOBaHUN B
O1oJI0THH, MEULIMHE, OMOTEXHOJIOTHH;



YMEHHUE CO3/1aBaTh COOCTBEHHBIC NMHUCHBMEHHbBIE U YCTHBIE COOOIICHHUs, 0000mas OHOJIOTHYECKYI0 MH(POPMAIUIO0 M3 HECKOJIBKHX HCTOYHUKOB,
IPaMOTHO MCHOJIb30BATh MOHATHHHBINA anmapar OMOJIOTHH.

[IpenmertHbie pe3ynbTaThl OCBOSHHS ydeOHOoTo mpeamera «buonorus» ¢ 11 Knacce NOIKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTh 3HAHUK O MECTE M POJIM OHMOJIOTUM B CHUCTEME HAyYHOTO 3HAaHUS €CTECTBEHHBIX HAyK, B (DOPMHPOBAHUU COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpPA W HAYYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHUCKUX M 3apyOeKHBIX YUIEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIMOHATBFHON TPAMOTHOCTH YeJIOBEKa JUIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJICp)KaHUE OMOJIOTMYECKUX TEPMUHOB W TIOHSTHIA: BUJ, MOIYJSIMS, TeHO(OH I, SBOIONUS, IBHKYIINAE CHIIBI ((haKTOPHI)
ABOJTIOIUH, TTPUCIIOCOOICHHOCT OPTaHU3MOB, BHI000pa30BaHKE, SKOJIOTHYECKHE (DAKTOPBI, SKOCUCTEMA, TIPOTYIICHTHI, KOHCYMEHTHI, PEAYIICHTHI, IEH
MUTaHUS, SKOJIOTUYECKast MUpaMuia, OuoreoreHo3, ouocdepa;

YMEHHE H3JIarath OMOJIOTHYECKUe TeopuH (IBononnonHas Teopus Y. JlapBuHa, CHHTETHYECKas TEOPUS IBOJIIOIHHN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxonactBa K. M. Bbapa, uepenoBanus riaBHbIX HampasieHud u myred sosounu A. H. CesepuoBa, ydenus o Ouochepe B. U.
Bepranckoro), onpeaensTh rpaHUIlbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BJIAZIETh METOJIaMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAONIOJCHHE M OTIMCAHUE KHUBBIX CHCTEM, MPOIIECCOB W SBICHUH, OpraHU3aIs 1
MpOBeeHNE OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIIBIKCHHE THITOTE3bI, BBISIBICHHE 3aBHCHMOCTH MEXIY HCCIETyeMBIMH BEIHMYWHAMH, OOBSICHEHHE
MOJTyYeHHBIX PE3yIbTaTOB, UCIIOJIF30BAHHBIX HAYYHBIX TIOHATHHA, TEOPUH U 3aKOHOB, YMEHHE JIeNIaTh BEIBOJIBI HA OCHOBAHWH TIOTYUYEHHBIX PE3YIIhTATOB;

YMEHHUE BBIJICNATH CYIIECTBEHHBIE TIPU3HAKN CTPOSHUS OMOJIOTHYECKUX OOBEKTOB: BHJIOB, MO, MTPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOlICHO30B M 3KOCHCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEACTBEHHOW HW3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BUA00Opa30BaHM,
IIPUCIIOCOOJICHHOCTH OpPraHU3MOB, ACHUCTBUS HKOJIOTHYECKUX (PAKTOPOB Ha OpPraHM3MBbI, IEPEHOCA BEILECTB W IOTOKA SHEPTMU B IKOCHUCTEMAX,
AHTPOIIOT€HHBIX U3MEHEHMI B SKOCUCTEMAX CBOEH MECTHOCTH, KPyroBOpPOTa BELIECTB U OMOr€OXMMHYECKHUX LIMKIIOB B OHO cdepe;

YMEHUE NPUMEHSTH NOJIYYEHHbIE 3HAHMS Uil OOBSCHEHMs OMOJIOTMYECKHX MPOLIECCOB U ABJICHHUM, JUISI MPUHATHS NMPAKTHUECKUX PEIICHUH B
IIOBCEJTHEBHOM >KM3HU C LIENbI0 OOecliedeHusi 0e30MacCHOCTH CBOErO 3/I0POBbsSl U 3/10POBbSl OKPYXKAIOIIMX JIOJEH, COOIIOAEHUS HOPM I'PaMOTHOIO
MIOBEJICHUSI B OKPY)KaOLEei MpUpoAHON cpelie, MOHUMaHue HEOOXOAUMOCTH UCIOIb30BAHUS JOCTHKEHUH COBPEMEHHOM OMOJIOIMH JUI PallMOHAIBHOIO
IIPUPOJIOTIOJIb30BAHHUS;

YMEHHUE pelIaTh 3JIeMEeHTapHble OMOJIOTUYECKHE 33aa4k, COCTABIISTh CXEMBbI IEPEHOCA BEIIECTB U SHEPTUHU B 3KOCHCTEeMax (LIeNu MUTaHUsA);

YMEHHUE BBINOJIHATH JJA0OpATOPHbIE U MPaKTUUECKUe paboThl, COOI0AaTh MpaBiia Ipu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTUYECKHU OLCHUBATH U MHTEPIPETHPOBATH MH(POPMALIUIO OHMOJIOIMUYECKOIO COJEpKaHMs, BKIIOYAOLIYIO IICEBAOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpeIcTBA MacCOBOM MH(POPMALIUH, HAYYHO-IOMYJISIPHbIE MaTepUalbl), pACCMAaTPUBATh INI00AIbHBIE FKOJIOTHUYECKUE MPOOIeMBbl
COBPEMEHHOCTH, OPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UIIMIO;

YMEHHUE C03/laBaTb COOCTBEHHbIC NMHUCBMEHHbIE U YCTHBIE COOOIIEHHUs, 0000mmas OMOIOrnyecKyr0o MHGOPMALUI0 U3 HECKOJbKUX MCTOYHUKOB,
I'PaMOTHO MCHOJIb30BATh MOHATHHHBINA anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m I:;;?;Z};f;:::me PAACIOB M TEM Beero Konrtpoabubie | IlpakTuueckue Sg;g:) ll;]::;bnme
padoTsbI padoThI pecypebi
: Buonora kak Hayxs 2 05 | hipsiimedsoo 7416292
2 JKuBbie cuCTEMBI U X OpraHu3aIus 1 BH6H_H0TeKa HOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKHUI COCTaB M CTPOCHUE KIETKU 8 1 bubmorexa IOK
https://m.edsoo.ru/7f41c292
4 KnzuenesaTenbHOCTD KIIETKH 7 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE 1 MHIUBUIYATBHOE Pa3BUTHE 4 1 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 9 1 15 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOI MU https://m.edsoo.ru/7f41c292
8 PezepBHOe Bpemst 0 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



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

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m OporpaMMBbI Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThI pecypest
bubmmoreka [{OK
! IBOTIOUHOHHAs GUOTIOTHA ; . https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 1 05 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 bubmmorexa [TOK
YK https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 bubmorexa I[TOK
B https:/m.edsoo.ru/7f41cc74
bu6moreka [IOK
> Peseparioe Bpewia 2 . https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5
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