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INOACHUTEJIbBHASA 3AIIMCKA

[Tpu pa3paboTke MporpaMmsl Mo OMOJIOTUN TEOPETUUYECKYIO OCHOBY JJIS OIpe-
JIeJIeHUs TTOAXO0/I0B K (POPMUPOBAHUIO COAEpk aHUs yueOHoro mpeamera «buoio-
TS COCTABUIIN: KOHLenTyanbHble osoxkenns PI'OC COO o B3anMo00yciIoBIeH-
HOCTH TIeJIeH, COIep)KaHus, pe3yIbTaTOB 00yUeHHUs U TPeOOBaHMIA K YPOBHIO MOJI-
TOTOBKH BBITTYCKHUKOB, TIOJIOKEHUST 00 OOIIMX IENSIX U MPUHITUIAX, XapaKTepu3y-
IOLIMX COBPEMEHHOE COCTOSIHME CHUCTEMBI CpeiHero obmiero oopasosanus B Poc-
cuiickoit denepanuu, a TaKkKe MOJTOKEHHS O crienupuke ONOIOrny, €€ 3HAaUCHUH B
MIO3HAHWUH KUBOU MPUPOIBI M 00ECTIEYCHNH CYIIECTBOBAHUS YE€II0BEUYECKOro o0IIe-
ctBa. CortacHO Ha3BaHHBIM TOJIOKEHUSM, OIpeIeTICHbl OCHOBHBIC (DYHKITUU TPO-
TpaMMBI 110 OUOJIOTHH U €€ CTPYKTYypa.

[TporpamMma o 6uosoruu 1aét NpeAcTaBiIeHUeE O LEsIX, 00 00IIel cTpaTeruu
00Oy4eHus1, BOCOUTAHUSI M Pa3BUTHs 00y4JaIOIIMXCsl CPECTBAMH yUeOHOTO peAMETa
«buonorusy, onpenenser o0s3aTeIbHOE MPEAMETHOE COJIEPKAHUE, €TO CTPYKTYPY,
pacmpeseneHye o pa3aeiaM u TeMaM, PEKOMEHIYEMYTO IOCIeI0BATEIbHOCTh U3Y-
YeHHs yueOHOro MaTepuasa ¢ y4ETOM MEKITPEIMETHBIX U BHY TPUIIPEIMETHBIX CBsI-
3ei, JIOTUKA 00pa30BaTEILHOTO IMPOIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yuaro-
IAXCSL.

B nmporpamme 1o OMoI0THM TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K INIAHUPYEMBIM
JMYHOCTHBIM, METANPEAMETHBIM U TIPEIMETHBIM pe3yJibTaTaM o0yueHus B (hopmu-
POBAaHUU OCHOBHBIX BHUJIOB YUEOHO-TIO3HABATENHHOU JEATEIbHOCTH/YUEOHBIX Nei-
CTBUI 00YYAIOMIUXCS TI0O OCBOSHUIO COCPIKAHUS OMOJIOTHYECKOTO 00pa30BaHUsI.

B nporpamme no ouonoruu (10—11 kmaccel, 60a30BbIil ypOBEHb) pealn30BaH
NIPUHIIUAT PEEMCTBEHHOCTH B M3yYEeHUW OMOJIOTHH, Oiarojaps 4eMy B HEW mpo-
CMaTpPUBACTCS HANPABICHHOCTh HA Pa3BUTHE 3HAHWMA, CBS3aHHBIX C (HOpPMHPOBa-
HUEM €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX OPHUEHTALUN JHYHO-
CTH, 9KOJIOTUYECKOTO MBITIUICHHUSI, TPEACTABICHHUN O 3T0POBOM 00pa3e *KU3HU U Oe-
PEKHBIM OTHOIICHHEM K OKpY’Karomlel nmpupoaHoit cpeze. [loatomy Hapsay ¢ usy-
YeHHEM 00IeOMOJIOTMYEeCKIX TEOPHil, a TAK)KE 3HAHWN O CTPOCHUH YKUBBIX CHCTEM
pa3HOTO paHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX IPOLIECCOB B MPO-
rpaMMe 1o OMOJIOTUU YEJIEHO BHUMAaHUE MCTIONb30BAHUIO MOJTyYEHHBIX 3HAHUI B
MOBCETHEBHOM XKU3HU ISl PELICHUS MIPUKIAIHBIX 33/1a4, B TOM YHCJIe: MPOQHIIaK-
TUKHA HACJICJICTBCHHBIX 3a00JI€BaHMA YeJIOBEKa, MEIUKO-TEHETUIECKOTO KOHCYIIh-
TUPOBaHUsI, 000CHOBAHUSI SKOJIOTMUECKH IIeJIECO00Pa3HOTO MOBECHHSI B OKPYKar0-
LIEN IIPUPOJHOU CpElle, aHAJIN3A BIMSAHUA XO3AMCTBEHHON EATEIBHOCTH YEJIOBEKA
Ha COCTOSTHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM. Y CHUJICHHE BHUMAHUS K



NPUKJIATHONW HAIPABICHHOCTH y4eOHOTo mpenmeTa «buonorusy MpoauKTOBaHO
HEOOXOIMMOCTBIO 00ECTICUCHUST YCIOBUH JUIS PEIICHUs] OHOM U3 aKTyalbHBIX 3a-
J1a4 MIKOJILHOTO OMOJIOTHYECKOTO 00pa30BaHusl, KOTOpast mpearoiaraetr GopMupo-
BaHHE y 00YYaIoOIMXCsl CIIOCOOHOCTH aJanTHPOBAThCS K M3MEHEHUSAM JHHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpeaHero o0miero oopa3oBaHus 3aHUMAET BaXXHOE Me-
cto. OHa obecrieunBaeT (OPMHUPOBAHNE y OO0YUAIOIMINXCS TPEICTABICHUN O HAYyY-
HOU KapTHWHE MHpa, pacIIupsieT u 000011aeT 3HaHUS O )KUBOH MPHUPOJIE, €€ OTIMYIH-
TENBHBIX MPU3HAKAX — YPOBHEBOU OpraHU3aI[H U YBOJIIOINH, CO3AET YCIOBHS IS
MO3HAHMS 3aKOHOB )KMBOW MPHUPOJIBI, POPMUPOBaHUs (PYHKIIMOHAIBHON TPaMOTHO-
CTH, HaBBIKOB 3JJ0POBOTO M 0€30MacHOr0 00pa3a KU3HU, IKOJOTHYECKOTO MBIIILIE-
HUSI, IEHHOCTHOTO OTHOIICHUS K KHBOW MPUPOJIC U YEIOBEKY.

Bosnbioe 3HaueHne OMOTIOTUST UMEET TAKKE JIJIsl PEeIICHHS] BOCTIUTATEIBHBIX U
pa3BHBAIONIMX 3a/lay CPEIHEro oOImero oOpa3oBaHWs, COIHAIM3ANNUA 00ydYaro-
mmxcs. M3ydenune Ouosnoruu oGecrieunBaeT yCiaoBHs A (OPMUPOBAHUS MHTEI-
JEKTYaIbHBIX, KOMMYHUKAITUOHHBIX U WHPOPMAIIMOHHBIX HABBIKOB, ICTETHYECKOM
KYJIBTYPBI, CIIOCOOCTBYET MHTETPAIIHA OMOJIOTUIECKUX 3HAHUH C MTPEICTABICHUS MU
U3 JIPYTUX Yy4YeOHBIX MPEIMETOB, B YaCTHOCTH, (PM3UKHU, XMMHH U Teorpadwum.
HasBaHHbIE TIOJIOKEHUS O MpeAHa3HAYeHUH ydeOHoro mpeamera «buomorus» co-
CTaBWJIU OCHOBY ISl OTIPEACIICHHS TIOJXOI0B K 0TOOPY M CTPYKTYPHPOBAHUIO €TO
COJICpXKAHUS, TIPEACTABICHHOTO B IIPOrpamMMe 10 OMOJIOTHH.

OT16op conepxanus yaeOHOTo peamera «bruonorus» Ha 6a30BOM YPOBHE OCY-
MIECTBIIEH C TIO3UIMHA KYJIbTypOCOOOPA3HOTO TOX0/1a, B COOTBETCTBUH C KOTOPHIM
oOydaromuecs J0HKHBI OCBOUTh 3HAHUS U YMEHHUS, 3HAUUMBIE JIJIs1 (JOPMUPOBAHUS
o0miel KyJIbTypbl, ONPEIeIISIONINe aeKBATHOE MMOBEICHUE YEIIOBEKA B OKPYKAr0-
el IpUPOAHOH cpene, BOCTpeOOBaHHBIC B TOBCETHEBHOM JKU3HU U MPAKTHYECKOM
nesitenbHOCTH. Oco00€ MECTO B ATOM CUCTEME 3HAHUN 3aHUMAIOT JJIEMEHTHI COJIep-
KaHWs, KOTOPBIE CITy)KaT OCHOBOH 111 (JOPMUPOBAHUS MPEACTABICHUI O COBpEMEH-
HOW €CTeCTBEHHO-HAYYHOU KapTHUHE MHUPA U [IEHHOCTHBIX OPUEHTAIUAX JTUYHOCTH,
CMOCOOCTBYIOMINUX TYMaHU3AIMH OMOJIOTHIECKOTO 00pa30BaHMS.

CTpyKTypHpOBaHHE COJIEPKaHMsI Y4eOHOTO MaTepuaia B MporpaMmme 1o Ouo-
JIOTHH OCYIIIECTBIICHO C YUYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUH 00 OTIUIHUTEITh-
HBIX 0COOCHHOCTSX JKUBOH MPUPOJBI, O €€ YPOBHEBOW OPTaHU3AIMH U SBOIOIHH. B
COOTBETCTBHUU C ITUM B CTPYKType yU4eOHOTO IpeameTa « BHOTIOTHs» BBIIEICHHI Clie-
IYIOIIHE colepKaTeNbHble TUHUK: «bronorus kak Hayka. MeToibl HAy4YHOTO T0-
3HaHUY, «KieTka kak Ouonormyeckasi cuctemay, «OpraHu3M Kak OHOJIOTHYecKast
cuctemay, «Cucrtema 1 MHOTOOOpa3ne OPraHMIECKOTO MUPA, « IBOIFOIHS KUBOU
IPUPOJIBD, « DIKOCHCTEMBI M IPUCYIITHE UM 3aKOHOMEPHOCTH.

Llens n3yuenus yueOHoro npeamera «bruonorus» Ha 6a30BOM ypoBHE — OBJIa-
JeHHE OOYYAIOIUMICS 3HAHMSIMH O CTPYKTYPHO-(DYHKIIMOHAIEHOW OpTaHU3aIUH



YKUBBIX CCTEM Pa3HOT0 paHra u MpuoOpeTeHue yMEHUI UCII0JIb30BaTh 3TH 3HAHUS
JUTSI TPAaMOTHBIX JIEHCTBUM B OTHOIIIEHUY OOBEKTOB KUBOH MTPUPOIBI M PEIICHUS Pa3-
JIMYHBIX JKU3HEHHBIX TTPOOIIEM.

JocTxkenue 1enu u3ydeHus ydeOHoro mnpenmera «buosorus» Ha 0a30BoM
YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIIEAYIOMIMX 3a/1ay:

OCBOCHHE O0YJAIOIIMMUCS CUCTEMBI 3HAHUN 0 OMOJIOTHYECKUX TEOPHUSX, yUe-
HUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiiaxX, CIyKalluX OCHOBOU JJis
dbopMupOBaHUS IPEACTABICHHUA O €CTECTBEHHO-HAYYHON KapTUHE MUPA, O METOIaX
HAyYHOT'O TMO3HAaHUS, CTPOCHHH, MHOTOOOPAa3uu M OCOOEHHOCTAX KUBBIX CHUCTEM
Pa3HOIr0 YpOBHS OpraHU3AIMH, BEIAAIOIINXCS OTKPBITUSX U COBPEMEHHBIX UCCIE10-
BAHUSIX B OHMOJIOTHH;

dbopmupoBaHre y OOYYaIOMIMXCSA IMO3HABATEIIbHBIX, WHTEIJICKTYyaIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B MPOIECCe aHalu3a JAHHBIX O MyTSIX pa3BUTUA B OMO-
JIOTUW HAYYHBIX B3IJISII0B, UJIEH U MOJIXO/I0B K U3YUYEHUIO dKUBBIX CUCTEM PA3HOTO
YPOBHSI OpraHU3alnu;

CTaHOBJIEHHE Yy OOyvaroumxcs oOmeil KyabTypsl, (yHKIIMOHATBHON IpaMoT-
HOCTH, Pa3BUTHE YMEHHI OOBSCHATH U OICHWUBATH SBJICHUS OKPYKAIOMIETO MHUPA
YKUBOM NIPUPO/Ibl HA OCHOBAHUM 3HAHUU U OIbITA, MOTYYEHHBIX TPU U3yYeHUH OnO-
JIOTUH;

dbopmupoBaHre Yy 00YUYaIOMNUXCS YMEHUN WIITIOCTPUPOBATH 3HAYEHUE OMOJIO-
TUYECKUX 3HAHUW B MPAKTUYECKOUN NESITEIHbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEH-
HBIX MEUITMHCKUX TEXHOJOTUIA U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUSI YEJIIOBEKOM KHBOMU
IPUPOABI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEl, COOJIIOIEHUS ATUYECKHUX
HOPM TIPU TIPOBEICHUH OMOJIOTUIECKUX UCCIICIOBAHUMN;

OCO3HAHUE IIEHHOCTH OMOIOTHYECKUX 3HAHUH TS TOBBIIICHHS] YPOBHSI 9KOJIO-
TMYECKOU KyJIbTYpbI, A1 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCETHEBHOM KU3HU TSI
OLICHKH TMOCJIEJACTBUI CBOEH JEsATEIHHOCTH 10 OTHOILICHUIO K OKpY Karollei cpene,
cOOCTBEHHOMY 37I0pPOBBI0, 000OCHOBAHWE M COOJIIOICHNE MeP MPOPIIIaKTUKH 3200-
JICBaHUU.

B cucteme cpennero obiiero oopazoBanus «buosorusy», nsyyaemas Ha 6a3o-
BOM ypOBHE, SIBJISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B COCTaB
npeaMeTHoi obnacTu «EcTecTBeHHO-HAYYHbBIE TPEMETHDY.

Jlist m3ydenus: Ononoruy Ha 6a30BOM YPOBHE CpETHEro 001Iero o0pa3oBaHus
oTBoauTCs 68 yacos: B 10 knacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 gaca
(1 yac B HeneMIO).



COIAEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOUIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, (puiiocopuei, STUKON, SCTETUKON U MPABOM.
Ponb Ononoruu B popMUpPOBAHUU COBPEMEHHOW HAy4YHOM KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeToabl MO3HAHUS KUBOM MPUPOABI (HAOIIOAeHHE, SKCTIEPUMEHT, OMMCAHUE,
u3MepeHue, kiaccudukanus, MOJeTUpOBaHUE, CTaTUCTUYECKas 0OpaboTKa IaH-
HBIX).

JdeMoHcTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxembl: «MeTOo bl TO3HAHUS JKUBOU MPUPOIBD.

JlaGopaTopHble U MpaKkTHYECKHE PadOThI:

[Ipaktuueckas padbora Ne 1. «Mcnonab30BaHne pa3aMuHbIX METOAOB IIPU U3Y-
YEHUU OMOJOTUYECKUX O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aLMsA.

JKuBbie cuctembl (OMOCUCTEMBI) Kak MpeaAMET u3ydeHus: ononorun. Otaudue
YKUBBIX CHCTEM OT HEOPraHUYECKON MPUPOIbI.

CpoiicTBa OMOCHUCTEM U MX pa3HOO0Opa3ue. YPOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIA, TKAHEBBIM, OPTaHW3MEHHBIN, NOMYJISLMOHHO-BUIO-
BOI1, SKOCUCTEMHBIHN (OMOTe0IIeHOTHYECKHIT ), OMOoCchepHBIH.

JdemoHncTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE TPU3HAKK KU3HWY», « YPOBHU OpraHu3aluu
YKUBOW NMPUPOABD).

Oo6opynoBanwne: moaens moJiekyisl JJHK.

Tema 3. XumMHu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMHUYECKHUI COCTaB KJIIETKU. XUMHUUYECKHE AIEMEHTBI: MAaKPOJIEMEHThI, MUK-
poasieMeHThl. Boa 1 MuHepasbHbIe BEIIECTBA.

®dyHKIMM BOJIBI 1 MUHEPAJIbHBIX BElIECTB B KieTke. [logaepxanne ocMoTuye-
cKoro OanaHca.

benku. CoctaB u crpoeHue 6e1KoB. AMUHOKHUCIIOTHI — MOHOMEpHI OenkoB. He-
3aMEHUMbIE M 3aMEHUMBbIE AMUHOKHUCIOTHl. AMHUHOKUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpPHBI O€JIKOBOI MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUY-
Has CTPYKTypa). XMMHUECKHE CBOICTBa OenkoB. bruonornueckue pyHKIMHM OEIIKOB.

depmenThI — OHoIOrHUecKkre Karaau3aTopsl. CTpoeHue GpepMeHTa: akTUBHBIN
HeHTp, cyocTpaTtHas crneruduaHoctb. Kodhepmentsl. Buramunbsl. Otaudus dep-
MEHTOB OT HEOPTaHMYECKHUX KaTaJInu3aTOPOB.



VYrneBoabl: MOHOCaxapu s (TIII0K03a, pr003a 1 1e30Kcupr003a), Aucaxapubl
(caxapo3a, 1akT032a) U MoJaucaxapuabl (Kpaxmall, TIIMKOTeH, eJUTi0i03a). buonoru-
YecKue (PyHKIMH YTIEBOIOB.

Jlunuasl: Tpurauuepuabl, ¢hochonunuapl, crepouasl. ['uapoduibHO-THAPO-
¢dbobuble cBoiicTBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHUE YIJIEBOJIOB,
O€NKOB M JIMMUAO0B KaK HICTOYHUKOB SHEPTHUU.

Hyxneunossie kucnorsl: JIHK n PHK. Hykiieotnibl — MOHOMEpBI HyKIIEHHO-
BbIX KucsoT. Ctpoenue u pynkuun JJHK. Ctpoenne u dynkiuu PHK. Buast PHK.
AT®: ctpoenue u GyHKIUH.

[{utonorust — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOACHCTBHUS
uzel u (akToB B HAYYHOM MO3HAHUU. MeTOIbl H3yUeHHs KIETKH.

Knetka xak nenoctHas xuBasi cuctema. OOI1ire Npu3Haky KJIETOK: 3aMKHYTast
Hapy>kHas MemOpaHa, Mmojekyibl JIHK kak renetnueckuil anmapar, cucTeMa CHH-
Te3a Oenka.

Tunsl KIETOK: 3yKapuoTUYeCKasi 1 mpokapuotudeckas. OCOOEHHOCTH CTpoe-
HUS TPOKApPUOTHIECKOH KieTku. KneTounas crenka 6akrepuii. CTpoeHHE dyKapuo-
TU4YecKol KieTKd. OCHOBHBIE OTIMYUSA PACTUTEIBHOW, >XKMBOTHOM M TpHOHOM
KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpbI KIETOK — KJIETOYHAs CTE€HKA, MJIMKOKAIUKC, UX
¢yuxun. [Inazmatudyeckas memOpana, e€ cBoiictBa u ¢pynkiuu. L{uromnasma u eé
opranounbl. OnHoMeMOpanHbie opraHouisl kietku: JIIC, anmapar ['onbmku, m-
30coMbl. [ToyaBTOHOMHBIE OpraHOMbI KJIETKU: MUTOXOHAPHH, I1acTuabl. [Ipouc-
XOXKJEHUE MUTOXOHAPUHN U mactua. Bunbsl mnactun. HememOpaHnHbie opraHoubl
KJIETKH: pUOOCOMBI, KIIETOYHBINA HEHTP, HEHTPUOJIU, PECHUYKH, KI'YTUKH. DyHKINUU
OpraHOMJIOB KJIETKHU. BKirtoueHus.

Anpo — perynsaropHblid HeHTp kiaeTku. CTpoeHue sapa: saepHas 000J04Ka, Ka-
puoIa3Ma, XpoOMaTrH, AIPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BELIECTB B KIIETKE.

JdeMoHcTpanun:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammel: «Pactipefenenne XuMHYECKUX SJIEMEHTOB B HEKUBOW ITPUPOJIEY,
«Pacripenenenne XuMU4ECKUX 3JIEMEHTOB B dKUBOW MPUPOIEY.

Tabmumpr u cxembl: «lleproanueckas TaOnHMIIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OeNKay,
«Ctpoenue ¢pepmenta», «Hyknennonbie kucnotsl. JJHK», «Ctpoenue Monexysbl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHHE >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTEIbHOM KIETKW», «CTpOEHHE MNPOKAPUOTUYECKON KIETKW,
«CTtpoeHue spa KIeTKN», « Y TIeBOAbD), «JIMIuabD.



O6opynoBaHue: CBETOBOW MHKPOCKON, OOOpYyZOBaHHE MJisi MPOBEACHUS
HAOJIOICHUH, U3MEPEHUI, IKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIBHBIX, JKH-
BOTHBIX U OAKTEPHATBHBIX KIETOK.

JlaGopaTopHble U MpaKkTUYECKHE PadOThI:

JlabopaTtopHas pabota Ne 1. «3ydyeHue KaTalUTUYECKOW aKTUBHOCTU (ep-
MEHTOB (Ha MPUMEPE aMuUiIa3bl WU KaTalla3bl)».

JlabopaTtopHnas pabota Ne 2. «/3y4ueHue cTpoeHHs KIETOK PACTCHHM, KUBOT-
HBIX M OaKTEpHUIl MOJI MHUKPOCKONOM Ha TOTOBBIX MHUKpOIpernapaTax M uX oIuca-
HUEY.

Tema 4. ’/KusHenesATeIbHOCTb KIETKH.

OOMeH BemecTB, Wik MeTadoM3M. ACCUMUIIAIUS (TUTACTHYECKUT OOMEH) U
JTUCCUMUJTISITINS (SHEPTETUUECKHii 0OMEH) — IB€ CTOPOHBI €IMHOTO TIpoIiecca MeTa-
O0onu3ma. Posib 3aKOHOB COXpAaHEHMs BEIIECTB M SHEPTUM B NMOHMMAHUMU METabo-
Ju3Ma.

Tuner oOMeHa BemecTB: aBTOTPO(DHBIN U TeTepoTpodHbIi. Poibs hepMeHTOB B
oOMeHe BEIIEeCTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeToBasg u TeMHOBas ¢a3bl PporocuHTesa. Peakiuu Gporocun-
Te3a. DPphekTuBHOCTh POoTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A JIJIS KU3HU Ha 3eMIle.
Bnusnue ycnoBuit cpeibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILIEHUSI €70 MPOTyKTHUB-
HOCTH y KyJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCHHTE3Upyolre OakTepu. 3HaUYeHUEe XEMOCHUHTE3a IS
YKU3HU Ha 3eMJIE.

DHepreTudeckuil oOMeH B kieTke. Pacienyienue BeniecTB, BbIEICHUE U aK-
KyMYJIMPOBAaHHE SHEPIHM B KJIETKE. DTallbl SHEPreTHYecKoro oomeHa. I mukonms.
Bpoxenune u ero Bujibl. KUCIOpOIHOE OKUCIICHUE, WM KJIETOYHOE JibixaHue. OKuc-
autensHOe (pochopunrpoBanue. IPHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakniun matpuunoro cuatesa. ['enetnueckas nadopmanus u JJHK. Peanu3za-
Usl TEHETUYEeCKON MHpOopMalMKu B KJieTke. ['eHeTHueckuil KOoJ M €ro CBOMCTBA.
Tpanckpunius — matpudnbsiid cuaTe3 PHK. Tpancisimus — 6nocunaTe3 Oenka. Dtambl
Tpancnsuuu. Koguposanue amuHOKUCIOT. Posb pubocom B GuocunTese Oenka.

Heknerounsie ¢popmbl xu3Hu — BUpychl. ctopus otkpeitus BupycoB (/1. .
WBanoBckuit). OCOOCHHOCTH CTPOCHUS M KU3HEHHOTO IMKJIAa BHpPYCOB. bakre-
puodaru. bone3nu pacteHul, )KUBOTHBIX U YeJIOBEKA, BbI3bIBa€Mble BUpycamu. Bu-
pyc ummyHoaeduiuta yenoeka (BUY) — Bozoyaurens CITM/la. O6patnas Tpan-
CKpUIIIIUSA, peBepTa3a W uHTerpasza. [Ipodunaktrka pacrnpoCcTpaHEHUS BHPYCHBIX
3a00s1€BaHUM.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, /. . MBanosckuii, K. A. Tumupsses.



Tabmuupbr u cxembl: «Tumnbsl nuTanusy, «Meradonnsmy, «MUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Xmoporutacty, «Dorocunres», «Ctpoenue JIHKY,
«Ctpoenre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnIecKuit Ko,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIN 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: monenu-anmukaiuu «Yasoenue JHK u Tpanckpunimsy»,
«buocunTes 6enkay, «CTpoeHHe KISTKN», MOJeNb cTpyKTypbl JIHK.

Tema 5. Pa3aMHokxeHMe M MHAUBUAYAJbHOE PA3BUTHE OPTAHU3MOB.

KiieTounbIii MK, WK KM3HEHHBIN 1TUKIT KiIeTku. UHTepdaza u muto3s. IIpo-
LIECChI, TpoTeKatouue B uuTepdasze. Perukanust — peakiys MaTpUYHOTO CUHTE3A
JHK. Ctpoenue xpomocoMm. XpoMOCOMHBIN HaOOp — KaproTun. JIUIIouIHbIHN U ra-
IUIOUIHBII XpOMOCOMHBIE HA00pbI. XpoMmaTuabl. L{uTonornueckue 0CHOBBI pa3MHO-
YKEHUSI U UHAUBUIYaJIbHOTO Pa3BUTUSA OPTaHU3MOB.

Henenune knetku — muto3. Ctaguu muto3a. [Iponeccsl, nponcxoasime Ha pas3-
HBIX CTaJIASIX MUTO3a. bHOJIOrMYECKNA CMBICT MUATO34.

[Tporpammupyemasi rubenb KISTKH — aromTo3.

dopMbI pa3MHOKEHHSI OPTaHU3MOB: OecIoyioe U moyioBoe. Bumbl 6ecmosoro
Pa3MHOKEHUS: JIeJIEHUE HAJBOE, TOYKOBAHNE OJHO- U MHOTOKJIETOUHBIX, CIIOPOO0-
pa3oBaHue, BEr€TaTUBHOE pa3MHOkeHNE. VICKyCCTBEHHOE KIIOHUPOBAHHUE OPTaHU3-
MOB, €r0 3HaUYCHUE ISl CEJICKLIHH.

[TonoBoe pa3MHOKEHUE, €TO OTIIMYHUS OT OECIIONOTO.

Meito3. Ctanuu meiiosa. [Iporeccel, mpoucxoasiiye Ha cTaausx Meiosa. Ilo-
BEJICHUE XPOMOCOM B Meno3e. KpoccnHrosep. bronornueckuii CMbICI M 3HAYEHUE
Meno3a.

["ameTorenes — mporecc 0Opa3oBaHuUs MOJIOBBIX KJIETOK Y KHBOTHBIX. [1o710-
BBIC JKEJIe3bl: CEMECHHUKU U SHIHUKH. OOpa3oBaHue M pa3BUTHE MTOJIOBBIX KIETOK —
rameT (crnepmaTo30Ml, SIMIEKIETKa) — cliepMaToreHe3 U oBorene3. OcobeHHOCTH
CTPOECHUS ANLEKIETOK U ciepMaTo30uA0B. Omnonorsopenue. [Taprenorenes.

NunuBunyanpHOe pa3Butue (OHTOTEHE3). OMOPHOHAIBLHOE pa3BUTHE (M-
OpuoreHes). Jtanbl SMOPUOHAIBHOTO Pa3BUTHUS y TTO3BOHOYHBIX KUBOTHBIX: APOO-
JICHUE, TacTpyJisius, opranoreres. [loctamOpruoHanpHOE pa3BuTHE. THUITBI TOCTIM-
OpHOHANTBHOTO Pa3BUTHS: MpAMOe, HenmpsiMoe (JIMuMHOYHOE). BnusiHue cpeasl Ha
pPa3BUTHE OPraHU3MOB, (haKTOPBI, CIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3Butue pacrennid. OHTOT€HE3 LIBETKOBOT'O PACTEHHSI: CTPOEHUE Ce-
MEHH, CTaJIUH PA3BUTHS.

JdemoHncTpanuu:

Tabnuibl u cxembl: «DOPMBbI pa3MHOKEHUSI OPTaHU3MOBY, «/[BoitHOE om1010-
TBOPEHHUE y IBETKOBBIX PaCTEHUI», « BeretaTuBHOE pa3MHOXEHUE pacTEHUI», «/le-
JICHUE KJIETKH OakTepuity, « CTpOeHHE MOJOBBIX KIETOK», «CTPOCHUE XPOMOCOMBI»,



«Kiterounsiii nukin, « Permmukanus JIHKY, «Muto3y, «Meno3sy, «Ipsmoe u Henps-
MO€ pa3BUTHE», «['ameTorenes y MIEKONUTAIOIINX U YeI0BeKay, «OCHOBHbBIE CTa-
IV OHTOTE€HE3A).

O6opynoBaHue: MUKPOCKOI, MUKporipenapaTtsl «CriepMaTo30u/ibl MIEKOIH-
TaLIEroy, «fineknerka miaekonuraromero», «Kapuoknnes B KiIeTkax KOpemka
JyKa», MarHUTHAs1 MOJIeNIb-aninkanus «Jlenenne kierkm», moaens JJHK, monens
MeTadazHOl XPOMOCOMBI.

JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

JlabopaTtopHas pabdota Ne 3. «HaOmronenue Muto3a B KJIETKax KOHYMKA KO-
pelIKa JiyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTtopHnas padota Ne 4. «3ydeHne cTpoeHUS TOJIOBBIX KJIETOK HA TOTO-
BBIX MUKpOIIpenapaTaxy.

Tema 6. HaciieAcCTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mictopus pa3Butus reHeTuku. Ponbs nuronoruu
¥ SMOPHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKiag pocCHiiCKUX U 3apyOexKHbBIX yUE-
HBIX B Pa3BUTHE T€HETUKU. METOIbI TEHETUKU (THOPHUIOTOTUIECKUH, IUTOTCHETH-
YECKUI, MOJIEKYJIIPHO-TeHeTHYEeCKHi ). OCHOBHbBIEC T€HETUUECKUE OHATHUSA. | eHeTH-
YecKask CMMBOJIMKA, UCITOJIb3YEMAs B CXEMAX CKPEILIMBAHUN.

3aKOHOMEpPHOCTU HAcJeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MounorubpuaHoe ckpenBatHie. 3aKoH eIMHO-00pa3usi THOPUIOB EPBOrO MOKOJIe-
Hus. [IpaBuno nomMuHUpoBaHUS. 3aKOH pacIUEIUIEHUs NPHU3HAKOB. ['unore3a 4u-
cToThl rameT. [[oJTHOE ¥ HEMOITHOE TOMUHUPOBAHUE.

JuruOpugHoe ckpeluBaHue. 3aKOH HE3aBMCHMOIO HACIIEOBaHUS MpPHU3HA-
KoB. L{uToreHeTnyeckue OCHOBBI TUTHOPUHOTO CKpPELIMBAaHUS. AHAIU3UPYIOIIEEe
cKkpemuBanue. Mcnonp30BaHNne aHATU3UPYIOIIETO CKPEIUBAHUS I ONPEAETIECHUS
TeHOTHUIIa OCOOH.

CuemnnieHHoe HacneoBaHue npusHakoB. Padora T. Moprana no ciierjieHHOMY
HacJIEJOBaHUIO F'eHOB. HapyIieHue cuernsieHus reHoB B pe3yJIbTaTe KpOCCUHTOBEPA.

XpOMOCOMHAas1 TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKNE KAPTHI.

['enetnka mosia. XpoOMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TMOJIOBBIE
XpOMOCOMBI. [ OMOrameTHsle U rereporameTHsle opranu3mel. HacnenoBanue npu-
3HAKOB, CLIEIJIEHHBIX C ITOJIOM.

M3mMeHunBOCTh. BHIbl ”3MEHUMBOCTU: HEHACJIEACTBEHHASI U HACJIEACTBEHHAS.
Ponb cpenpl B HEHACIeICTBEHHON M3MEHUYMBOCTH. XapaKTepUCTUKA MOAU(DHUKAIH-
OHHOM U3MEHYMBOCTU. BapranmoHHbIM psaa M BapuallMoHHas Kpusas. Hopma peak-
MU npu3Haka. KonmuecTBeHHbIE U KAYECTBEHHbBIEC PU3HAKU U UX HOpMa PEAKLIUH.
CaoiicTBa MOIU(DUKAITMOHHOW U3MEHYMBOCTH.

HacneactBenHasi, Wi reHOTUIIMYECKAs, I3BMEHUYMBOCTh. KoMOMHATHBHAS W3-
MEHYMBOCThH. Mei103 1 MOJI0BO# MpoLiecc — 0CHOBA KOMOMHATUBHON N3MEHYUBOCTH.



MyraunonHas u3MeH4YuBOCTh. Kiaccuduxaius MyTaluii: TeHHbIE, XDPOMOCOMHBIE,
reHoMHbIe. YacToTa u npuunHbl MyTanuuid. MytareHasie (pakTopsl. 3aKOH TOMOJIO-
TUYECKUX PAIOB B HacleACTBEHHOM n3MeHunBocty H. 1. BaBunosa.

BHesnepHas HacIeACTBEHHOCTh U H3MEHYUBOCTD.

I'enernka yenoseka. Kapuorumn yesnoseka. OCHOBHBIE METOABI TEHETUKH YEJI0-
BEKa: '€HEaJOTHUYECKUI, OJIM3HEIOBEIN, IIUTOTCHETHYSCKUM, ONOXUMHYECKHI, MO-
JEKyJISIpHO-TreHeThYeCcKril. COBpEMEHHOE ONPEAEICHUE FEHOTHIIA: TIOJTHOTEHOMHOE
CEKBECHUPOBAHME, T€HOTUIIMPOBAHUE, B TOM uyucie ¢ nomoupro III[P-ananm3a.
HacnencrBenHble 3a00j€BaHMs 4eslOBEKa: NeHHble 00JIe3HM, OOJIE3HH C Haclea-
CTBEHHOW MPeApacnooKEHHOCTbIO, XpOMOCOMHBIE 00sie3HH. COMAaTUYECKUE U Te-
HepaTuBHbIe MyTanuud. CTBOJIOBBIE KiIeTKH. [IpuHIuIbl 310pOBOr0 00pasa Ku3HHU,
JMArHOCTHKH, MPO(PHUIAKTUKY U JI€UYEHUS] TeHEeTHYEeCKNX Ooje3Heil. Meauko-reHe-
TUYECKOE KOHCYJIbTUPOBAHKE. 3HAUECHNE MEIUIIMHCKON T€HETUKHU B IIPEIOTBpallie-
HUM U JICYEHUU T€HETUYECKUX 3a00JIeBaHUN YEJI0BEKA.

JdeMoHcTpanun:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuinos.

Tabnuip! u cxembl: « MOHOTHOPHUIHOE CKPEILIMBAHNE U €70 HUTOT€HETHYECKAs]
OCHOBa», «3aKOH PaCILEIUICHUS U €r0 HIUTOIN€HETHYECKask OCHOBA», «3aKOH YNCTOTBI
ramer», «lurudbpuaHoe ckpeumBanuey, «L{luronornueckrne 0CHOBBI AUTUOPUIHOTO
CKpeumBanus», «Meoszy», «BzauMoecTBre aJuesIbHbIX TEHOBY, «l eHeTnuecKue
KapThl PaCTCHUM, KUBOTHBIX M 4YeJIOBeKa», «['eHeTnka moiua», «3aKOHOMEPHOCTH
HACJIEOBAHUS, CUEIUICHHOIO ¢ mojom», «KapuoTumel yenoBeka M KMBOTHBIX,
«Bunpl usmenunBocTH», «MoauduKalmoHHas W3MEHYUMBOCTH», «HacnenoBanue
pe3yc-axTopay», «['eHeTuka rpymnm KpoBmw», « MyTallnoHHasi U3MEHYUBOCTHY.

ObopynoBanue: MoJeIH-aNIUIMKANN «MOHOTHOPUIHOE CKPELIUBAHUEY,
«Hemnonnoe nomuHupoBanue», «lurnOpuanoe ckpemmuBanue», «Ilepekpéct xpo-
MOCOM», MUKPOCKOIl 1 MUKpomnpenapar «/[po3oduna» (Hopma, MmyTauuu (opmsl
KPBUIBEB U OKPACKH Tena), repdapuii «['opox moceBHOI.

JlabopaTtopHble M mpakTHYecKHe PadoThI:

JlabopaTtopHnas pabota Ne 5. «M3yueHnune pe3yapbTaTOB MOHOTHOPUTHOTO U JH-
rMOPUIHOTO CKPELMBAHUS y Ip030(UiIbl HA TOTOBBIX MUKPOIpPENapaTax».

JlaGopatopHas padota Ne 6. «M3yueHne MoanPUKATMOHHON U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSJa U BAPUALIMOHHOM KPUBOWY.

JlaGopatopHas padora Ne 7. «Ananu3 MmyTanuil y Apo30(uibl Ha TOTOBBIX
MUKpOIpenaparax».

ITpaktnueckast padora Ne 2. «CocTaBieHHE M aHAJIU3 POJIOCIOBHBIX YEIIO-
BEKay.

Tema 7. Cenexkuusi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa W MPoOUECC. 3apOKICHHUE CEJNCKUIUH U JIOMECTUKAIIUS.
VYuenne H. 1. BaBunoBa o nieHTpax mpoucX0xAeHUs U MHOT000pa3us KyJIbTyPHbIX
pacteHuil. LIeHTpbI NpOHUCX0KI€HNS JOMAILIHUX )KUBOTHBIX. COpT, MOpOIa, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKUMU. MaccoBbli 1 MHIUBUYaJIbHBIA OTOOPHI B
CEJIEKLINN PAaCTEHUN U )KUBOTHBIX. OLIEHKA dKCTEPhEpa. BIM3KOPOICTBEHHOE CKpe-
muBaHue — HOpuUAUHT. Yucrtas auaust. CKpelrBaHue YUCThIX TMHUH. ['eTeposuc,
wnu rubpuanas cuna. HeponctBenHoe ckpemuBanue — ayTOpuaunr. OtnanéHHas
ruOpuansanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes U MoJIy4eHHUe MOJIUILION-
JOB. JIOCTHXKEHUS CEJIEKIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bHOTEXHOJIOTHS KaK OTpacib MPOU3BOACTBA. [ eHHas MHKEHEPHsl. DTambl CO-
3panusi pekomonnantHoit JIHK u Tpancrennsix opranusmos. Kierounast uHxeHe-
pusi. Kiterounble KyapTypbl. MUKPOKIOHAIIBHOE pa3MHOKEHUE pacTeHni. Kinonu-
pPOBaHUE BBICOKONPOAYKTUBHBIX CEIbCKOXO35HCTBEHHBIX OPIraHU3MOB. JKOJIOTHYE-
ckue u stnueckue npobdnembl. MO — reHeTnuecku MoAM(PUIMPOBAHHBIE Opra-
HU3MBI.

JlemoHCcTpauuu:

[Toptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. HBa-
HOB.

Tabnunp! 1 cxembl: kapTa «LIeHTpbl IPOUCXOXKAECHNUS U MHOTOOOpa3us KyJjb-
TYpPHBIX pacTeHui», «[1opoibl JOMAIIHUX )KUBOTHBIX», «COpTa KyJbTYpHBIX pacTe-
HuY, «Otnanéanas rudpunusanus», «Padboter akamemuka M. @. Banoay, «Ilo-
aumonans», «O0beKTsl OMOTEXHOIOTUNY, «KIIETOYHbIE KYJIbTYpbl U KIIOHUPOBA-
Hue», «K KoHCTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOMY.

ObopynoBaHue: MyJISKU TUIOA0B U KOPHEILIO0B TUKUX (POPM U KYJIBTYpPHBIX
COpTOB pacTeHwit, repoapuil «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble M mpakTHYecKHe PadoThI:

Okckypcust « OCHOBHBIE METO/IbI U TOCTHIKEHUS CEJIEKIIMU PACTEHUN U )KUBOT-
HBIX (Ha CEJIEKLIMOHHYIO CTaHIHIO, IJIEMEHHYIO (DepMy, COPTOUCIIBITATEIbHBIN yUa-
CTOK, B TEIUIMYHOE XO3SHCTBO, JaOOPATOPHUIO arpOyHUBEPCHUTETA WIM HAYYHOTO
LEHTPA)».

11 KIIACC

Tema 1. DBoJIONIMOHHAA OMOJIOTHA.

[IpennockuIKu BO3SHUKHOBEHUSI IBOTFOIIMOHHON TE€OPHHU. DBOIIOIIMOHHAS TEO-
pus 1 e€ MecTo B OMoJIOruu. BiusHe 3BOIIOIIMOHHON TEOPUHU Ha pa3BUTHE OMOJIO-
TUU U JPYTUX HAYK.

CBuzeTenbCcTBa ABOJIIONHHU. I1ajleOHTOIOrMYEeCKUE: IT0CIEeN0BATEIbHOCTD M0-
SIBJICHUSI BUJIOB B MAJICOHTOJIOTMYECKON JIETOMUCH, MepexoaHbie (hopMbl. broreo-
rpaduyecKe: CX0ICTBO U paznuure dhayH u GJaop MAaTEPUKOB U OCTPOBOB.



OMOpUONIOrnYecKre: CX0CTBa U pa3Indusi SMOPHOHOB Pa3HbBIX BHJIOB MO3BO-
HOYHBIX. CpaBHUTEIILHO-aHATOMUYECKUE: TOMOJIOTHYHbBIE, AHAJIIOTMYHBIE, PYIIH-
MEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO MeXa-
HU3MOB HAcJIEJICTBEHHOCTH M OCHOBHBIX METa0OIMUYECKUX IyTEH y BCEX OpPraHU3-
MOB.

OpomounoHHas teopus Y. [JapBuna. [Ipeanocbuiku BOZHUKHOBEHUS apBU-
HU3Ma. J[BIKyIMe CUIIBI HBOJIIOLMK BUAOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKe-
HUE IIPU OTPAHUYEHHOCTU PECYPCOB, HEONpPEAEIEHHAsT N3MEHYMBOCTh, OOpbOa 3a
CYIIECTBOBAHHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckast Teopus Bosonuu (CTI) u €€ OCHOBHBIE MOJTOKEHUS.

MukposBomtonus. [Tonynsuus kak eqUHUALA BUA U 3BOJIIOLIMH.

JBuxyue cuibl ((hakTopbl) SBONIONUHM BHIOB B MpuUpoje. MyTallMOHHBIHI
IPOLECC U KOMOMHATUBHAS U3MEHUYMBOCTD. [lomyIsiliOHHBIE BOJIHBI U Apeid re-
HOB. M30mms11us u murpanus.

EctectBennblii 0T60p — Hampasisttonmii (axktop 3Bomtouuu. Oopmbsl ecte-
CTBEHHOTO 0TOODA.

[Tprcnoco0aeHHOCTh OPraHM3MOB KaK pe3yibTatr 3BoJitonuu. [Ipumeps! npu-
CHOCO0JIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UINO0-aJalTALHUH.

Bun u BunooOpazosanue. Kpurepun Buga. OcHoBHBIE (pOpMBI BUA00Opa30Ba-
HUS: TeorpauyecKoe, IKOJIOTHYECKOE.

MaxkposBosrorus. QopMbl 3BOTIOLUE: (PUIeTHUECKAas], AMBEPTeHTHAs, KOHBEP-
reHTHas, napajuienabHas. HeoOpaTuMocTh 3BOIIOLMH.

[IpoucxoxkaeHne OT HeCNEeNMAIM3UPOBAHHBIX NpenkoB. lIporpeccupyromas
crienuanu3anys. AanTuBHAs paauanus.

JdeMoHcTpanun:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. Cesepiios.

TaOnuup! 1 cxemsl: «Pa3zBUTHE OpraHMUECKOro Mupa Ha 3emiiey», «3apobIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopMbl O0pHOBI 3a CyIIECTBOBA-
Hue», «EcrectBeHHbIN 0TOOPY, «MHOT000pa3ue copToB pacTeHuin», «MHorooopa-
3H€ IOPOJI )KMBOTHBIX», «[lonmysaummn», « MyTaloHHast ©3MEHYUBOCTEY, K ApOMOp-
¢do3b», «Mnnoanantanum», «OO0mas nereHepanusy, «JBUKYIIME CHIIBI IBOJIIO-
mun», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay, «bops0a 3a cyiecto-
BaHuey», «lIpucrmocobieHHOCTh OpraHm3MoBy, «l'eorpaduueckoe BHmO0Opa3oBa-
HUE», «IKOJIOTHUECKOE BUA000pa30BAHUEY.

OO0opynoBaHMe: KOJUIEKIUSI HACEKOMBIX C Pa3JIMYHBIMU THUIAMH OKpPACKH,
Ha0Op MJI0JI0B U ceMsH, KosueKuus «lIpuMepsl 3alUTHBIX TPUCTIOCOOIEHUH Y KH-
BOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHUs DSBOIIOLUN», OOBEMHAs MOJEIb
«CTpO€HrE roJIOBHOTO MO3ra MO3BOHOYHBIXY.



buoreorpaduueckas kapra mupa, Kojiekuus « DopMbl COXpaHHOCTH UCKOTIa-
€MBIX >KMBOTHBIX M pacTeHUW», Moaenb amumkanus «llepexkpéct xpomocomy»,
BII&XKHBIE nIpenapatel «PazButue nHacekomoro», «Pa3BuTtue Jmsrymku», MUKponpe-
napart «/lpozoduna» (Hopma, MmyTaru GopmMbl KPbIIILEB U OKPACKHU TEIA).

JlaGopaTopHble U MpakTUYECKHEe PadOThI:

JlaGopatopHas padota Ne 1. «CpaBHEeHHE BHAOB 110 MOPPOIOTUIECKOMY KPH-
TEPUIO.

JIaGopartopHas pabota Ne 2. «Onucanne npucrnoco0JI€HHOCTH OpraHu3Ma U e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHMEe U Pa3BUTHE KU3HU HA 3emuie.

Jlonay4HbIe ITPEACTABICHUS O 3apOXKACHUM KU3HU. HaydHble TMIIOTE3BI BO3-
HUKHOBEHUS KU3HU Ha 3emJiie: abHOoreHe3 U NaHCIepMusi. XUMUYeCKasi IBOJTIOLIUS.
AOGUOreHHBI CUHTE3 OPraHMYECKUX BELIECTB U3 HEOPIaHUYECKUX. DKCIIEPUMEH-
TaJbHOE MOATBEPKACHUE XUMHUUYECKOH dBomony. HavaneHele sTansl Ouosornye-
ckoit ’Bommoru. I'unoreza PHK-mupa. @opMupoBanue MEMOPAaHHBIX CTPYKTYp U
BO3HUKHOBEHME NPOTOKIIETKY. [IepBrie Ki1eTku 1 ux 3Bomonus. PopmMupoBaHuE OC-
HOBHBIX I'PYIII ’KUBBIX OPTaHU3MOB.

Pa3BuTue xxn3nu Ha 3emiie 1o 3pam u nepuogaM. Karapxei. Apxeickas v po-
Tepo3oickas dphl. [laneo3oiickas spa u €€ nepuojpl: KeMOPUNCKUM, OPOBUKCKUM,
CUJIypPUMCKHM, TE€BOHCKUM, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Meso301ickas 3pa ¥ €€ Nepruoabl: TPUACOBBIN, FOPCKUAN, MEJIOBOU.

Kalino3oiickas spa U €€ nepuo/ibl: MaJICOreHOBbIN, HEOTCHOBBIN, aHTPOIIOre-
HOBBIN. XapaKTEpUCTUKA KIMMaTa U Fe€OJIOTHYECKUX NpoueccoB. OCHOBHBIE JTallbI
ABOJIFOLIUY PACTUTENBHOIO U JKUBOTHOT'O MUpa. ApoMop(03bl y paCTEHUN U JKUBOT-
HbIX. [losiBIEHME, pacuBET U BBIMUPAHUE IPYII KUBBIX OPTAHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak oTpaxxeHue 3Bosrouuu. OCHOBHBIE CUCTE-
MaTUYECKHUE IPYIIIBI OPraHU3MOB.

OBoJronys 4esoBeka. AHTPOIIOJIOrUs KaK Hayka. PazBurue npencraBiieHul O
IIPOUCXO0KJICHUH YesloBeKa. MeTobl n3ydeHus aHnTpornorenesa. CXocTBa U pas3iu-
Yusl 4eJIOBEKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHNE YEIOBEKA.

JBuxyue cuibl (hakTopbl) aHTponoreHesa. HacnenctsenHas n3MeHUMBOCTb
U €CTECTBEHHbIH 0TOOp. OOlIecTBEHHBI 00pa3 *WU3HU, M3TOTOBJICHUE OpPYAUN
TPY/la, MBILIJICHUE, PEUb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbid, Yenosek npsamoxoasammi, UYenoBek HeaHAepTalbCcKui, YemoBek pasym-
Hbli. Haxonku mckonmaembIX OCTATKOB, BPEMsI CYILIECTBOBaHUs, 00JaCTh pacIipo-
CTpaHEeHus1, 00bEM rOJIOBHOTO MO3ra, 00pa3 *KHU3HHU, OPYIusl.

Yenoseueckue pacbl. OCHOBHbBIE OOJBIINE pachl: €BpPOINEOMHAs (€Bpa3uil-
CKas), Herpo-aBCTpaJiouAHas (SKBaTOpUAbHAs), MOHIOJOUAHAS (A3MATCKO-



amepuKaHckas). YepTsl mpUCIIOCOOICHHOCTH MPEACTABUTENECH YET0BEUECKUX pac K
YCJIOBHSIM CYILIECTBOBaHUA. ENMHCTBO uenoBeyeckux pac. Kpurtuka pacusma.

JdeMoHncTpanun:

[Toptpetsl: @. Peau, JI. [Tactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. Hap-
BHH.

Tabmuubr u cxembl: «Bo3aukHOBeHUE CoJIHEUHOU cUCTeMbl», «Pa3ButHe op-
raHUYECKOTO MHUpay, «PacTturenbHas kieTkay, « KuBoTHas kietkay, «IIpokapuoTu-
yeckas KieTkay, «CoBpeMeHHas CUcTeMa OpraHnyecKoro mupa», «CpaBHEHHE aHa-
TOMHUYECKUX YEPT CTPOCHUSI YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bsiH», «OCHOBHBIE
MeCTa MAJIEOHTOJIOTUYECKUX HAXOJOK MPEAKOB COBPEMEHHOTO YEJIOBEKA», «JlpeB-
Henmme aoan», «Ipesane moan», «llepssie coBpeMenHble moan», «Yemnoseue-
CKHE PACBD).

Oo6opynoBanue: Mysspku «lIpoucxoxaenre yenoBeka» (OIOCTbI aBCTpaIONu-
TeKa, MUTEeKaHTPOIIa, HeaHIepTaiblla, KPOMAHbOHIIA), CICIKU WIIK U300paKeHUs Ka-
MEHHBIX OpYyAHWi TEPBOOBITHOTO YeNOBeKa (KaMHH-YOTIMEpHI, pyOuia, ckpebna),
reoxpoHoJjiornyeckas Tadnuna, Koyekiuus «DopMbl COXpaHHOCTH HCKOMAeMbIX
JKABOTHBIX U PACTEHUI.

JlaGopaTopHble U MpaKkTHYECKHE PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB pacTeHUN U
YKUBOTHBIX B KOJIIEKIIUSX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Oprann3mMbl 4 OKpPY:KawIIas cpeaa.

DKoJorus KaK Hayka. 3aJjauyd U pa3aeibl SKOJOTHH. MeTobl SKOJOTHYECKUX
UCCJIEIOBAHNUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIHAs, MMOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonoruueckue paktopsl. Knaccudukaims sxonoruueckux Gakropon: abro-
TUYECKHe, OMOTHUECKHE U aHTpornoreHHbie. JleiicTBre aKonornyeckux (GakTopoB Ha
OpTraHU3MBI.

Ab6uotnyeckue (akTOphl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[Ipucnoco6aeHus: OpraHu3MoB K AEHCTBUIO aOMOTUYECKUX (pakTOpoB. buonoruye-
CKHE PUTMBI.

buotnueckue paxkropsl. Buabl OnoTnueckux B3auMoIeHCTBUI: KOHKYPEHIHS,
XHUIIHAYECTBO, CUMOMO03 U ero popmsl. [1apazutusm, kooneparysi, MyTyannus3m, KOM-
MeHCanu3M (KBapTUPAHCTBO, HAXJIEOHNUYECTBO). AMEHCaIN3M, HeUTpanu3M. 3Have-
HUE OMOTUYECKUX B3aUMOICUCTBUH 715 CYIIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX
CO0OIIIECTBAX.



DKOJIOTUYECKHE XapaKTePUCTUKH MOMyJsiiiui. OCHOBHBIE IMOKA3aTEIH TIOIY-
JSIAN: YUCIICHHOCTD, TUIOTHOCTh, POKIA€MOCTh, CMEPTHOCTb, IPUPOCT, MUTPALIHSL.
JlnHaMyKa YMCIICHHOCTH TOIYJISIITUN U €€ PeryJIsius.

JdemoHncTpanuu:

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

Tabmuubr 1 cxembl: kapta «[Ipupoausie 30861 3emimy, «Cpenibl 0OuTaHus Op-
raau3MoBy, «Dotonepuoauzm», «llomymsmumy, «3aKOHOMEPHOCTH POCTA YUCIICH-
HOCTHU TIOMyJISIK UHGY30pun-Ty penbkm», «[lumiessie nenm.

JlaGopaTopHble U MpakTUYECKHEe PadOThI:

JlaGopatopnas padota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTeHHUI U3
pPa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTHUE UYEPEHKOB
KoJIeycay.

[TpakTrdaeckast pabora Ne 2. «IloacdéTt MIOTHOCTH MOMYJISIUI pa3HBIX BUIOB
pacTeHUuN».

Tema 4. CooO1ecTBa ¥ 3K0JI0rHYeCKHE CUCTEMBI.

Coo0mecTBO oprann3mMoB — 6uorieHo3. CTpYKTYphI OMOIIEHO3a: BHIOBAsI, TIPO-
CTpaHCTBEHHas1, Tpoduueckas (muiieBas). Bunbi-nomuaantel. CBsi3u B OMOIIEHO3E.

DKojlornyeckue cucTeMbl (dkocuctemsl). [lonsTre 00 3xocucTemMe U 6uoreo-
1ieHo3e. OyHKIMOHATBHBIE KOMIIOHEHTHI SKOCUCTEMBI: MPOAYIIEHThI, KOHCYMEHTHI,
penytieHTbl. KpyroBopoT BemIecTB U MOTOK SHEPTHH B dKocucTteMe. Tpoduueckue
(MUIIEBbIC) YPOBHU 3KOCHUCTEMBI. [IMIIIeBhIe 1IeTH U CEeTH. OcCHOBHBbIE MTOKa3a-
TEJIM SKOCUCTEMBI: OroMacca, IpOAyKIHs. DKOJIOTHUECKUE MUPAMUIBIL: IPOTYKITUH,
YHCIEHHOCTH, Onomacchl. CBOWCTBA SKOCHUCTEM: YCTOWYMBOCTh, CAMOPETYJISAIINS,
pazButhe. CyKueccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP M PeK. DKOCHCTEMa XBOIHOTO
WJIA ITUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pO0o3KocHUCTEMBI. broo-
THYECKOE U XO3HUCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U yPOOIKOCUCTEM.

buopasznoobpasue kak ¢akrop ycroiunBocT 3KocucteM. CoxpaHenue Ouo-
JIOTHYECKOT0 pa3HooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiisl, coctaB u CTpyKTypa O1O-
chepsnl. XKuoe BemectBo u ero ¢pyHkiuu. OcodbeHHOCTH Ouocdepsl Kak riaodaib-
HOM 3KocHCTEeMBI. J[MHAMUYEeCKOe paBHOBECHE M 0OpaTHas CBS3b B Ouocdepe.

KpyTroBopoThI BEmeCTB U OMOTEOXMMHUYECKUE ITUKIIBI JIEMEHTOB (yTIIepoa,
a30Ta). 30HAJIbHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONOTeHHbIE U3MEHEHHS B Ouocdepe.
['moGanpHBIE IKOIOTUIECKUE TPOOIIEMBI.



Cocy1iecTBoBaHM€e NPUPOIBI U yestoBeuecTBa. CoxpaHeHne OMopa3HO00pasusl
KaK OCHOBa YCTOMYMBOCTH Omocdepbl. OCHOBA pallMOHAIBHOTO YIIPaBJICHUS MPH-
POJIHBIMU PECYpPCaMU M UX MCHOJb30BaHUe. oCTHKeHUs] OMOJIOTMU U OXpaHa IpH-
pOJIBIL.

JdemoHncTpanuu:

[Toptpetsi: A. [Ix. Tencmu, B. H. Cykaués, B. U1. Bepnaackuii.

Tabmunpr u cxemsl: «IIumesbie nenu», «buoneHo3: coctaB U CTPyKTypay,
«IIpupoansie coobmectBa», «llenn nuraHus», «IKoJorMyecKas MNHpPaMUIAy,
«buocpepa n yenoBek», «IKOCUCTEMA HIMPOKOJINCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO Jieca», «broneHno3 Bogoéma, « ArpoueHos3», «lIpuMepHbIe aHTPOIIOTreH-
HbIE BO3JCHCTBHS Ha NPUPOAY», « BaKHENIINE NCTOYHUKY 3arpsA3HEHUS BO3/1yXa U
TPYHTOBBIX BOm», «llouBa — BaxkHeHIIasi coctaBisitomas ouocdepnn, «PaKkTopsl
nerpagauuu nousy, «llapHukoBbiil 3¢ dexT», «PakTopbl paAMOAKTUBHOIO 3arpsi3-
HeHust Onocdeps», «O0Mmas cTpykrypa 6uochepsl», «PacnpocTpaHeHne KU3HU B
ouocdepe», «O30HOBBIN 3kpaH 6rocheps», «KpyroBopot yriepoaa B 6uochepe»,
«KpyroBopoT azoTa B IpUpoOaE».

ObopynoBanue: Mojenb-anInKanus «TUNUUHbIE OHOLIEHO3bD», repOapuii
«PacturenbHble coobuiecTBa», Kouiekunn «buonenosy, «Bpeaurenu BaxxHenmmx
CEJIbCKOXO35IMCTBEHHBIX KYJIbTYp», T€pOApUU U KOJUIEKIIMA PACTEHUHN U dKUBOTHBIX,
IpUHAAJIEKANIUE K Pa3HBIM HKOJIOTHYECKUM T'pynnaM oJHoro Buaa, KpacHas kaura
Poccuiickoit @eneparun, n300paxeHusi OXpaHsIEMbIX BHIOB PACTEHHH U >KHUBOT-
HBIX.



[INMTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 BMOJIO-
I'M1 HA BA30BOM YPOBHE CPEJIHEI'O OBILEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBauBarTCS TpeOOBAHUS K pe3yJibTaTaM OCBOE-
HUS 00yYaIONUMUCS ITPOTPaMM CPETHETO 00IIIeTro 00pa30BaHuUs: TMIHOCTHBIM, M-
TanpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType TUYHOCTHBIX pe3yJIbTATOB OCBOEHUS NpeaMeTa «buosorus» Bbl-
JIENeHbl CIEAYIOIINE COCTABISIONIME: OCO3HAHHE OO0YYaloIMMHCS POCCUNUCKOU
rPaXXJaHCKOW UAEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIbBHOCTH
¥ CaMOOTIPE/ICIICHUIO, HATMYMEe MOTHBAIMUA K OOYYCHHUIO OMOJIOTHH, IEICHAMpPaB-
JIEHHOE€ Pa3BUTHE BHYTPEHHUX YOEKICHUM TMYHOCTH Ha OCHOBE KJIFOUEBBIX [[EHHO-
CTEN U UCTOPUUECKUX TPATUIIUMN Pa3BUTHs OMOJOTMYECKOrO 3HAHUS, TOTOBHOCTh U
CIOCOOHOCTh O0YYarolIMXcsi pPyKOBOJCTBOBAaTHCS B CBOEH JAESATENBHOCTU LIE€H-
HOCTHO-CMBICJIOBBIMU YCTaHOBKaMHU, MPUCYIIIUMH CUCTEME OMOTIOTHYECKOTO 00pa-
30BaHMsI, HATMYNE IKOJIOTUYECKOTO MPABOCO3HAHMSI, CIOCOOHOCTH CTaBUTH LIETU 1
CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS NpeaMeTa «bHUOJIOTHs JOCTUTaroTCS B
€MHCTBE YYE€OHON M BOCIUTATENILHOW JIEATEIIbHOCTH B COOTBETCTBUU C TPAJIUIIM-
OHHBIMH POCCHUUCKHMHU COLMOKYJIbTYPHBIMU, UCTOPUYECKHMMU M JTyXOBHO-HPaB-
CTBEHHBIMU IIEHHOCTSIMU, PUHSITHIMU B 0OILIECTBE MpaBUIaMU U HOPMaMU MOBE/IE-
HUSL U CIOCOOCTBYIOT IPOIIECCaM CaMOIO3HAHUS, CAMOBOCITUTAHUSI U CAMOPa3BU-
THS, pa3BUTHS BHYTPEHHEW MO3ULINUH JIMYHOCTH, MATPUOTHU3MA, YBAKEHHS K 3aKOHY
Y IIPABOMNOPSAKY, YEIIOBEKY TPYyJa U CTApLIEMY IMOKOJIEHHUIO, B3AUMHOIO YBAXKEHHS,
OEepEeKHOTO0 OTHONIIEHUS K KyJIbTYPHOMY HACJIEAUIO U TPAIULIMSIM MHOTOHAIIMOHAJIb-
HOro Hapoaa Poccuiickon @enepanunu, NpUupoie U OKPYKarIIEH Cpelie.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHS yueOHoro mpeamera «buonorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00yYarouXxcsi pyKOBOJCTBOBATHCS
c(hopMUPOBAHHON BHYTPEHHEH MO3ZHUIIMEH TUIHOCTU, CUCTEMOUN IIEHHOCTHBIX OpH-
CHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOCKICHHA, COOTBETCTBYIOIINX TPAJIUIIMOH-
HBIM [IEHHOCTSIM POCCUICKOTO 00111€CTBA, pACHTUPEHHE )KU3HEHHOTO OIBITA U OTIbITA
JEATEIIBHOCTH B MPOLECCE Peau3allii OCHOBHBIX HAIPABIICHUI BOCIUTATEIBHOU
JESTENbHOCTH, B TOM YHCIIE B YaCTHU:

1) rpa:knaHCKOTO BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH 00YJArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAKEHHUE 3aKOHA
Y [IPABONOPSIIKA;



TOTOBHOCTb K COBMECTHOW TBOPUECKOM I€ATEIHHOCTH NP CO3TAHUH yUEOHBIX
IIPOEKTOB, PEIICHNH Y4EOHBIX U MMO3HABATEIbHBIX 33144, BBIMOJIHEHUH OHOJIOTHYe-
CKHMX DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENEsATh COOCTBEHHYIO MO3UIMIO MO OTHOIIEHUIO K SIBJIE-
HUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHHE YYHUTHIBATh B CBOUX JIEHCTBHUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOZCHCTBUS JIOJEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJIHEHUS yueO-
HBIX, [I03HABATEJIbHBIX U UCCIIEIOBATENILCKUX 33/1a4, YBAKUTEIBHOTO OTHOILLICHHUS K
MHEHHUIO OMMOHEHTOB MPU 00CYKJIEHWU CHOPHBIX BOMPOCOB OMOJIOTHYECKOTO CO-
Nep KaHus;

TOTOBHOCTbh K TYMAaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON MICHTUYHOCTH, TATPUOTHU3MA,
YBAKEHMS K CBOEMY HapOJy, 4yBCTBA OTBETCTBEHHOCTH nepexn Poaunoi, roproctu
3a CBOM Kpau, cBOX PonnHy, CBOH SI3bIK M KYJIBTYPY, IPOLLJIOE U HACTOSALIEE MHO-
rOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K MPUPOJHOMY HACIEAUIO U MAaMATHUKAM ITPUPOJIBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUX, TPYAE;

CIIOCOOHOCTH OLIEHHMBAThH BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBIICHUE U Pa3BU-
THE OMOJIOTUHU, MOHUMAHMS 3HAYEHHs] OMOJIOTMH B MMO3HAHUM 3aKOHOB MPUPO/IbI, B
YKU3HU YE€JIOBEKa U COBPEMEHHOTO OOIIEeCTBa;

uzeitHas yoexaAEHHOCTb, TOTOBHOCTh K CIIyKEHHIO M 3amuTe OTeuecTBa, OT-
BETCTBEHHOCTbH 3a €T0 CYIh0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYALIMIO M TPUHUMATh OCO3HAHHBIE PELICHUS, OPH-
EHTUPYSCh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JINYHOTO BKJIJIa B IOCTPOEHUE YCTOMYMBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATUS HEHHOCTEW CEMENHOMN KM3HU B COOTBETCTBUU C TPAIULIH-
ssMA Hapo10B Poccnu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsi 3CTETUKY ObITa, HAYYHOTO U TeX-
HUYECKOT'0 TBOPUECTBA, CIIOPTA, TPY/a, OOLIECTBEHHBIX OTHOIICHHUIA;

MMOHMMAHUE IMOIMOHATBHOTO BO3ACHCTBHS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAXKEHHIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIIEHHE MPO-
SIBJIATh KA4ECTBA TBOPYECKOMN JIMYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (OPMHUPOBAHHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIArONOJyYHs:

MOHUMAaHUE U pean3aliys 310pOBOro 1 6€30macHoro oopasa ku3Hu (310pOBOe
UTaHue, COOJTFOICHIE TUTUEHNYECKHUX MPABIIT K HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHITHI U OTJbIXA, peryJisapHas puzndeckas akTHBHOCTH), OEPEKHOTO, OTBETCTBEH-
HOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U TCHUXUYE-
CKOMY 3/10POBBIO;

NOHMMAaHUE LIEHHOCTH MPaBUJI MHIUBUIYAIBHOTO U KOJUIEKTUBHOTO Oe30rac-
HOT'O MIOBEJICHUS B CUTYaLMSX, YTPOKAOIIUX 30POBbIO U KU3HU JIHOJIEH;

OCO3HAHHE MOCJIEICTBUI U HEMPUSATHUS BPEHBIX IPUBBIYEK (YIIOTpEOICHHUS al-
KOT0JIs1, HAPKOTUKOB, KypeHHUs!);

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTEPCTBA, TPYA0TIOOHE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW U COLUUAIBHOMU
HAIPaBJIECHHOCTH, CITIOCOOHOCTh MHUITMUPOBATH, IIAHUPOBATh M CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3inyHbIM cdepam npodhecCuoOHaIbHOU IeATEeIbHOCTH, YMEHUE
COBEPIIIATh OCO3HAHHBIN BHIOOP OymyIeit mpodeccun u peain30BbIBaTh COOCTBEH-
HBIC )KU3HCHHBIE TLJIAHBbI,

TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPa30BaHUIO Ha MTPOTSKE-
HUM BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCIIUTAHMS:

HKOJIOTHYECKH TIeJIECO00pa3HOe OTHOIICHHUE K MTPUPOJIE KaK UICTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTUYECKON KYJIbTYPhI: IPUOOPETEHUE OTbITA MJIAHU-
POBaHMS IMOCTYNKOB M OLUEHKM HUX BO3MOXHBIX MOCIEICTBUH ISl OKPYXKAOIIEH
Cpenpl;

OCO3HaHUE TJIOOATBHOTO XapaKTepa SKOJOTUUECKHUX MPOOJIeM U MyTEeH UX pe-
HICHUS;

CIOCOOHOCTh UCIIOIb30BATh MPUOOPETaeMble MPU U3yUEHUH OMOJIOTUY 3HAHUS
Y YMEHHUSI MPU PEeIIeHUU TPOoO0seM, CBI3aHHbBIX C PAllMOHAIBLHBIM MPUPOIOIOIIB30-
BaHMEM (COOJIO/IEHNE TTPABWII TIOBEICHUS B TIPUPOJIC, HATIPABICHHBIX HA COXpaHe-
HUE PAaBHOBECHS B DKOCHCTEMAaX, OXpaHy BUOB, IKOCUCTEM, Orochephl); akTUBHOE
HENIPUATUE IEUCTBUN, IPUHOCAIINUX BPEJ OKPYKAIOIIEU PUPOJHOU CPEAE, YMEHUE
IPOTHO3UPOBATh HEOJIATOMPUSATHBIE SKOJOTUYECKUE TTOCIEICTBUS MTPEANPUHUMAE-
MBIX JICUCTBUM U MPEAOTBPALIATh UX;



HAJIMYUE PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHHUS, 3KOJOTHYECKON KYJIbTYPHI,
OMbITa JIEATEIBHOCTH SKOJOTHYECKONW HAmNpaBICHHOCTH, YMEHHUS PYKOBOJICTBO-
BAaTbCS UMM B IO3HABATEIbHOM, KOMMYHUKATUBHON U COLMAJIBHOW IPAKTHUKE, I'O-
TOBHOCTU K yYaCTHIO B IIPAKTUYECKON JESATEIbHOCTH SKOJIOIMYECKON HamlpaBiieH-
HOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOILECTBEHHOW IMPaKTUKW, OCHOBAHHOI'O Ha JUAJOre
KyJbTYp, CHOCOOCTBYIOILLETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SA3bIKOBOI M UNTATEIBCKOM KYJIBTYpPbI KaK CPE/ICTBA B3a-
UMOJICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUPA;

NOHMMaHUE Crienu(PUKN OUOJIOTUU KaK HAyKH, OCO3HAHUS €€ poiu B popMH-
POBaHMM PaLMOHAIBHOIO HAYYHOTO MBIIIIEHUSI, CO3AAHUN LEIOCTHOIO IPEICTaB-
JeHHst 00 OKpY’KarolleM MUPE KaK O €UHCTBE MPUPO/Ibl, UEJIOBEKa U 0OIIECTBA, B
MO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH U pPEIIeHUH MPOOJIEeM COXpaHEHUs IMpH-
POJHOTO paBHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOW IMBHIIM3AIINU:
o0ecrne4eHnss HOBOI'O YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3/IaHUE NTEPCIIEKTUBHBIX OMO-
TEXHOJIOT'MH, CIIOCOOHBIX PELIaTh PECYPCHBIE MPOOJIEMBI PAa3BUTHS YEIOBEUECTBA,
MOMCKA My TeW BBIX0/1a U3 TTI00ATBHBIX SKOJIOTHUECKUX MTPO0sIeM 1 00ecriedeHus me-
pexo/a K yCTOMYMBOMY Pa3BUTHIO, PAMOHATLHOMY HCIOJB30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MTOJIyYEHUH OMOJIOTMYECKUX 3HAHUH B LIEJISAX MTOBBIILIE-
HUS 001EH KyJbTYpbl, €CTECTBEHHO-HAYUYHON I'PaMOTHOCTH, KaK COCTaBHOM 4yacTu
(GYHKIIMOHATBHOW TPAMOTHOCTH 00yYaroUmxcs, opMUpPYEMOii Py U3yueHUU OHO-
JIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH MCII0JIb30BaTh M1OJIy4YaeMble 3HAHUS JJI aHAIU3a U 0ObsICHE-
HUS SIBJICHUN OKPY>KaIOIIEr0 MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, yMEHHE Jie-
JaTh 00OCHOBAaHHbBIE 3aKITIOYEHHUS HA OCHOBE HAYYHBIX (PAaKTOB M UMEIOIINXCS JaH-
HBIX C LIETBIO MOMyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTB CaMOCTOSITENIBHO MCIIONIb30BaTh OMOJIOTMYECKUE 3HAHUS 1JIs pe-
IIEHUS [TPOOJIEM B PEAJIbHBIX KU3HEHHBIX CUTYyAIUIX;

OCO3HAaHHE I[IEHHOCTH HAy4YHOH JEeSTeNIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATEIbCKYIO I€ATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHMIO U caMoo0pa3oBa-
HUIO0, K aKTUBHOMY TOJIYyYEHHUIO HOBBIX 3HAHUI 110 OMOJIOTMH B COOTBETCTBUU C KU3-
HEHHBIMU IOTPEOHOCTIIMM.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenmMeTHbIe pe3yJIbTaThl OCBOEHUS yd4eOHOro mpemmeTa «buomorus
BKIIIOUAIOT: 3HAYMMBbIE JJIs1 (OPMUPOBAHUS MHUPOBO33PEHUST O0YUAIOUTNXCS MEXK-
TUCITUTUTMHAPHBIC (MEXMIPEIMETHBIE) OOIIeHAYYHbIE TOHATHS, OTPAKAIOIIHNE IIe-
JIOCTHOCTh HAYYHOUW KapTUHBI MUpa U CHEIU(PUKY METOIOB MMO3HAHUS, UCIIOJIb3Ye-
MBIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPTHs, SIBJICHHE, MPOIECC, CUCTEMA,
Hay4YHBIA (aKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, HCCIIEI0BA-
HUE, HAOIIOCHNE, U3MEpPEHHUE, SKCIICPUMEHT U APYTHUX ), YHUBEPCAIbHbIC YICOHBIC
nercTBUs (MO3HABATENbHBIE, KOMMYHHKATUBHBIE, PETYJIATUBHBIC), 00ECIeINBaI0-
e GopMupoBaHUe (PYHKITMOHAITBHONW TPAMOTHOCTH U COITMATTLHOW KOMIIETEHITUN
00ydJarImuxcsi, CHOCOOHOCTh 00YUAIOIINXCSl UCTIOIB30BATh OCBOCHHBIC MEXKTUCITH-
IUTMHApHBIe, MUPOBO33PEHYECKIE 3HAHMS U YHUBEpCaIbHbIC yUeOHbBIC ICHCTBUS B
IIO3HABATEJILHON U COLMAIIBHOW MTPAKTHUKE.

MertanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS ITPOTPaMMBI CpPEeTHETO 00111ero oopa-
30BaHMS IOJDKHBI OTPaXKaTh:

OgilaieHHe YHHBEPCAJIBLHBIMH YUYeOHBIMH MO3HABATEIbHBIMH JI€CTBH-
SIMH:

1) 6a30Bble JIOrHYecKHe AeHCTBHS:

CaMOCTOSITENTbHO (hOPMYTTUPOBATH U aKTyaTU3UPOBATH IPOOIEMY, paccMaTpu-
BaTh €€ BCECTOPOHHE;

UCTIONIb30BAaTh MIPH OCBOCHHUH 3HAHUH MPUEMBI IOTUYECKOTO MBIIIICHUS (aHa-
Ju3a, CHHTE3a, CpaBHEHM s, Kiaccuukamuu, 000011eH s ), paCKpbIBaTh CMBIC] OHO-
JIOTUYECKUX TIOHSATHH (BBIACISTH UX XapaKTePHBIC MPU3HAKHU, YCTAHABIIUBATH CBSI3U
C IPYTUMH TOHATUSIMH ),

OTIPEICIIATH MENU JIEATEIBHOCTH, 3a]aBasi MapaMeTphl U KPUTEPUH UX JOCTH-
KEHHSI, COOTHOCHUTH PE3YJIbTATHI JEATEIBHOCTH C MTOCTABIICHHBIMHU EJISIMHU;

WCITOJI30BATh OMOJIOTUYECKHUE TIOHSATUS JUIsl OOBsICHEHUS (DAKTOB M SBICHUMN
YKABOW MPUPOBI;

CTPOUTH JIOTHYECKUE PACCYXICHUS (MHAYKTHUBHBIC, JETYKTHBHBIC, TIO aHAJIO-
T'MH), BBISBIISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX,
(GbopMyIIMPOBATh BHIBOJIBI M 3aKITFOUCHHUS,

MPUMEHSTH CXEMHO-MO/ICIILHBIE CPEACTBA ISl TPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIICHUN B M3y9aeMbIX OMOJIOTHIECKUX 00BEKTAX, a TAKKE MPOTUBOPE-
M pa3HOTO POJIA, BRISIBJICHHBIX B Pa3IMYHBIX HHPOPMAIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS TPOOIEMBI ¢ YUETOM aHaIM3a UMEIOLITUXCS Ma-
TEPHUATBLHBIX U HEMAaTEPHUAIBHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh, OTICHUBATH COOTBETCTBUE PE3YyJIHTATOB
TEJISIM, OLICHUBATh PUCKH TIOCIICACTBUMN JACSTEIHHOCTH;

KOOPJMHHUPOBATH U BHITIOIHATH PA0OTY B YCIOBHUSIX PEAbHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHS,



pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
2) 6a3oBble HcCaeA0BaATEIbCKHE NeiiCTBHSL:

BJIa/IE€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOSKTHON JIEATEIbHOCTH,
HaBBIKAMU pa3pelieHus mpoojeM, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTE b~
HOMY TOMCKY METOJIOB PEIICHHS NMPAKTHUECKHUX 3aJ]1a4, MPUMEHEHHUIO Pa3IMuHbIX
METOJIOB MMO3HAHUS;

WCITIOJIB30BATh PA3IMYHBIC BUIBI JACATEIHHOCTU TIO TOJYYCHHUIO HOBOTO 3HA-
HUSI, €T0 UHTEPIIPETAIINH, IPEOOPA30BAHUIO U PUMEHEHHIO B YIEOHBIX CUTYAIHSIX,
B TOM YHCJIC TIPHU CO3TaHUH YIEOHBIX U COIUATBHBIX TPOCKTOB;

(GbopMUPOBATh HAYYHBIM THUI MBIIUICHUS, BJIaIeTh HAYYHOU TEPMHUHOIOTHEH,
KJTFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33]]a4H B 00PAa30BATEIIHHON ICSITEITb-
HOCTH U )KMU3HECHHBIX CUTYAaIIHAX;

BBISIBJISITH NTPUYUHHO-CIICJCTBEHHBIE CBSI3U M aKTyalIM3UpPOBaTh 3a/1ady, BbI-
JBUTATh THMOTE3Yy €€ PEeIICHHs, HAXOAUTh apTyMEHTHI JUTsl I0KAa3aTEIhCTBA CBOMX
YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHNUS,

aHATM3UPOBATH MOTYYEHHBIC B XOJI€ PEIICHUS 3a7a9u Pe3yJIbTaThl, KpUTHYE-
CKH OIIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH N3MEHEHHNE B HOBBIX YCIOBHSX;

JlaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh PUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh LI€JICHANPABICHHBIN MOMCK MEPEHOCA CPECTB U CIIOCOOOB Jeii-
CTBUS B IPO(ECCUOHATIBHYIO CPEY;

YMETh IEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO U MPAKTUYECKYIO 00JIACTH KH3-
HECSITeIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJEH, TPEJJIaratb OPUTHHAIBHBIC MOIXObI W PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYyCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) padora ¢c nnopmanuei:

OPHEHTHPOBATHLCS B PA3IMIHBIX UCTOYHUKAX WHPOPMAIUHU (TEKCTE yueOHOTO
nocoOusl, HAyYHO-TIOMYJISIPHOM TUTepaType, OMOIOrMYeCKUX CIOBapsX U CIpaBOY-
HUKaX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B IHTEepHETE), aHAM3upoBaTh HHGOpPMA-
IIUI0 PA3IMYHBIX BUJIOB U (DOPM TIPEICTABIICHUS, KPUTUUECKH OLIEHUBATh €€ T0CTO-
BEPHOCTh ¥ HETIPOTUBOPEUYHUBOCTH;
(dbopMyIIMpOBaTh 3aNPOCHI M MPUMEHSTH Pa3IMYHbIC METOBI PU MTOUCKE U 0TOOpE
ononornyeckoi nHGOPMAITIN, HEOOXOTUMOM JIJIs1 BBHITIOJIHEHUS YUEOHBIX 337124,

npuoOpeTaTh OIBIT KCIHOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIb30BaHHUS PA3TUIHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANBbHYIO (OpMy MpeacTaBieHUs] OMOIOTH-
4ecKoil HHpOopMaIH (CXeMBbI, TpaQUKH, AMArPAMMBbI, TAOIUIIBI, PUCYHKH U IPYTOE);



MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPECTBA MpHU paboTe ¢ Ouosoruye-
CKOM MH(OpMAaIMeil: MPUMEHATh XUMHUYECKUE, (PU3UUECKHe U MaTeMaTHUYECKHE
3HaKH U CUMBOJIBI, (popMyIibl, a0OpeBHaTypy, HOMEHKIATYPY, UCIIOIb30BaTh U Ipe-
00pa30BBIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJIAIHOCTH;

BJIa/I€Th HaBbIKAMM PACIIO3HABAHUA U 3allUThl MHPOpMaLuy, HHHOPMALIMOH-
HOM 6€30MacHOCTH JIMYHOCTH.

OBJ1ajeHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMH 1eHCTBUSIMM:

1) oOmenme:

OCYILIECTBJISITh KOMMYHHKAIIMM BO BCeX c(pepax KU3HU, aKTUBHO y4acTBOBATh
B IMAJIOTE WM IUCKYCCHUH T10 CYLIECTBY O0CYKIaeMOM TeMbI (YMEHHE 3a/1aBaTh BO-
IPOCHI, BBICKA3bIBaTh CY>KJICHHUS OTHOCUTEIIBHO BBIMIOJHEHUS TMpeasiaraeMoi 3a-
Jla4d, YYUTBHIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3UIIMMA JPYTUX YYACTHUKOB TUa-
Jora Wi IUCKYCCHUR);

pacrno3HaBaTh HeBepOaIbHbIE CPEACTBA OOIIECHNUS, TIOHUMATh 3HAYEHUE COLU-
aJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTyalluid, YMETh
cMSr4aTh KOH(QIHUKTH U BECTH IIEPETOBOPHI;

BJIA/I€Th PA3IUYHBIMU CHOCOOAMM OOIIEHHS M B3aWMOJEWUCTBHUSA, MOHUMATh
HaMEpPEHUs IPYTuX JIOAEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU (hopme (popMyarpoBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO U JOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM SI3bI-
KOBBIX CPEJICTB.

2) coBMecCTHAS 1eITeJIbHOCTD:

NOHMMATh U HCIIOJB30BaTh MPEUMMYLIECTBA KOMAaHIHOW U WHIMBUIYAJIBHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXO0IUMOCTh
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS IPU PEIlIeHUU Y4eOHOH 3a1a4u;

BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX JICUCTBUI C yUETOM OOIIUX UHTE-
PECOB U BOBMOXKHOCTEH KaX/10TO 4jieHa KOJUIEKTHUBA,;

OPUHUMAThH LEJIU COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh U KOOPIUHU-
pOBaTh IEUCTBUA MO €€ TOCTHMIKEHUIO: COCTABIIATH IUIAH ACHCTBHUM, PACIIPENECIIATh
pOJH ¢ Y4ETOM MHEHHI Y4aCTHUKOB, OOCYKJIaTh Pe3yIbTaThl COBMECTHOM PabOTHI;
OLICHMBATh KAY€CTBO CBOETO BKJIa/la U KaXJI0r0 y4aCTHUKA KOMaH]Ibl B 0OIIUH pe-
3yJbTaT MO pa3pabOTaHHBIM KPUTEPHSIM; MpeularaTb HOBBIE MPOEKTHI, OLICHUBATh
UAEU C TNO3ULMM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKONW 3HAYMMOCTH; OCY-
HIECTBIISATH MO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3IIUYHBIX CUTYAIHSIX, PO-
SBJIATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

OBgJlaieHHe YHUBEPCAJbHBIMHU PeryJIITHBHBIMM J1eHCTBUSIMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS JJISl BBISIBICHUS NIPOOJIEM M UX pelile-
HUS B )KM3HEHHBIX U yUEOHBIX CUTYyAIHUsIX;



BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHHM IIeJIEBbIE U CMBICIOBBIE YyCTa-
HOBKH B CBOHX JEHCTBUSAX U MOCTYIIKAX MO0 OTHOLIEHUIO K )KUBOM IIPUPOJIE, CBOEMY
3I0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIBHOCTH U )KU3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO COCTABIISATH IJIaH PELICHUS MPOOIEMBI C YIETOM UMEIOIIUXCSI
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUH];

JaBaTh OLIEHKY HOBBIM CHUTYaIUSIM;

pacuMpsITh paMKH Yy4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JieN1aTh OCO3HAHHBIN BHIOOP, apTyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO MIUPOKOU IPYIUIIUU B pas-
HBIX 00JIACTSAX 3HAHUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYp-
HBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETISM;

BJIa/IeTh HABBIKAMH MO3HABATENbHON peduieKCHH KaK OCO3HAHMS COBepIIae-
MBIX JEHUCTBUH U MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTATOB U OCHOBAHWUM, HC-
M0JIb30BATh MPUEMBI pedIECKCUH AJIs OLICHKU CUTYallld, BELIOOpAa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHUMKE-
HUIO;

IIPUHAMATh MOTHUBBI U ApPIYMEHTBI APYTUX IPU AaHAINA3E PE3YJIbTATOB IESITENb-
HOCTU;

3) npuHATHE Ce0A U APYTrUX:

NpPUHUMATh ce0s1, TOHUMasi CBOM HEAOCTATKH U JIOCTOMHCTBA; IPUHUMATh MO-
THBBI U apIyMEHTHI IPYTUX IIPU aHAIM3€E PE3yJIbTATOB AECATEIbHOCTH; IPU3HABATD
CBOE MpaBO U MPaBO JPYTUX HA OIIMOKHU; Pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C
IIO3UIIMHU APYTOro YEIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTaThl 0OcBOeHUs mporpammbl COO no 6uonoruu Ha 6a3o-
BOM YypOBHE BKJIIOYAIOT crienuduueckue mis ydeOHoro mpeamera «buomorusy
HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBHUI MO OCBOCHUIO, HHTEPIPETALUN U
peo0pa30BaHUI0 3HAHWM, BUBI JACSITEIBHOCTH IO MOJTYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3MYHbIX YUYEOHBIX CHUTyallUiX, a TaKKe B peajbHBIX



KU3HEHHBIX CUTYyaIUsX, CBA3aHHBIX ¢ Ouonorueid. B mporpamme mnpeamerHsie pe-
3yJbTaThl MPEACTABIEHBI IO T0JIaM 00yYEHUSI.

[TpenmeTHbIe pe3ynabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» ¢ 10
Klacce NJOJDKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHUSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAY4-
HOW KapTHUHBI MUPa U HAYYHOTO MUPOBO33PEHUS, O BKJIa/I€ POCCUIICKUX U 3apyOexK-
HBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUH, (QYHKIIMOHAIBHOW IPAMOTHOCTH Ye-
JIOBEKA ISl pELICHUS KU3HECHHBIX 3a7a4;

YMEHHME DPACKPBIBATh COAEpkKAHHE OMOJOIMUECKUX TEPMHUHOB M IOHSITHIA:
XKHU3Hb, KIIETKA, OPTraHu3M, MeTa00JIn3M (0OOMEH BEIIECTB U MPEBpAIlCHNE SHEPTUN),
roMeocTa3 (CaMOperyJisiius), YpOBHEBask OpraHU3alys *KUBBIX CHUCTEM, CaAMOBOC-
pou3BeieHue (penpoayKIHs), HAClIeICTBEHHOCTb, U3MEHYMBOCTb, POCT U pa3BU-
THUE;

yMEHHE M3J1araTh OMOJIOTHYECKHE TEOPUH (KJIETOYHAs, XpPOMOCOMHAs, MyTa-
IMOHHA, IEHTpaJbHAas 10TMa MOJIEKYJISIpHOI Ononorun), 3akous! (I'. Mennens, T.
Moprana, H. . BaBunosa) u yuenus (0 ueHTpax MHOrooOpa3usi 1 IPOUCXOXKACHUS
KyJabTypHbIX pacteHuil H. V1. BaBunosa), onpenensTe rpaHUIlbl UX TPUMEHUMOCTH
K )KUBBIM CUCTEMAM;

yMEHHE BJaJIeTh METOIaMHU HAYYHOTO TIO3HAHUS B OMOJIOTHU: HAOMIOICHNE U
OIHCAHUE )KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI, OpraHU3aIus 1 MpoBeieHue ono-
JIOTUYECKOTO JKCIEPUMEHTA, BBIJBHKECHHUE TMIIOTE3bl, BBISBICHHE 3aBHCUMOCTHU
MEXly UCCIIEIyEMbIMU BEIMYMHAMU, OOBSICHEHHE MOIYUYEHHBIX PE3yJbTaToOB, UC-
II0JIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJBI HA
OCHOBAHMH MOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIIEATH CYIIECTBEHHBIEC NPU3HAKU BUPYCOB, KIETOK IPOKAPUOT U
3YKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIraHU3MOB, 0OCOOEHHOCTH MPOLIEC-
COB: 0OOMEHa BEIIECTB U MPEBPALLEHUS SJHEPTUU B KIIETKE, (DOTOCHHTE3A, IUIacTHYe-
CKOTO U JHEpPreTH4eckoro oOMeHa, XeMOCHHTE3a, MUTO3a, Mei03a, OII0A0TBOpE-
HUS, PA3MHOKEHUS, HTHIUBUAYaJbHOTO PA3BUTHS OpraHn3Ma (OHTOT€HE3);

YMEHHE MPUMEHSATH TMOJyYEeHHbIE 3HAHUS IS OOBSICHEHUS OMOJIOTHUYECKUX
IIPOLIECCOB U SIBJICHUM, I NPHUHATHS NMPAKTUYECKUX PEUICHUM B IOBCEIHEBHOU
KU3HU C LIEeTbI0 00ecneueHns: 0€30MacCHOCTH CBOET0O 3/J0POBBS U 310POBbs OKpYXKa-
IOLIHUX JIFOJIeH, COOTIOICHUSI HOPM TPaMOTHOTO MOBEACHUSI B OKPY>KaIOIEeH PUPO-
HOI cpene, MOHMMaHue HEOOXOAUMOCTH MCIOJb30BaHUS JOCTUKEHU COBPEMEH-
HOU OMOJIOTMU ¥ OMOTEXHOJIOTUH AJIsl PALlMOHAIBHOTO IPUPOIOIIONb30BaHMS;

YMEHHE peulaTh 3J€MEHTapHbIE T€HETUUYECKHE 3aa4l Ha MOHO- U JUTUOpUI-
HO€ CKpEILMBAaHUE, CLEIUIEHHOE HACJIEeI0OBaHUE, COCTaBIATh CXEMbl MOHOTMOpU-
HOT'O CKPEIIMBAHUs IS NIPEICKa3aHUA HACIEAOBAHNs IPU3HAKOB y OPraHU3MOB;



yMEHUE BBITIONHATH JTa00OpaTOPHBIE U IPAKTUIECKUE PAaOOThI, COOTI0OIATh TIpa-
BUJIa MPHU paboTe ¢ ydeOHbIM 1 1a00PATOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTHYECKH OTIEHUBATh M MHTEPIPETUPOBATH HHPOPMAITUIO OMOJIOTH-
YECKOTO COJIEp’KaHUs, BKIIOUYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS U3 PA3JIUYHBIX HC-
TOYHHMKOB (CpEICTBAa MAacCOBOM MH(OpMalUU, HAYUYHO-TOMYJISIPHbIE MaTepHalbl),
ATUYECKUE aCTIEKTH COBPEMEHHBIX HCCIICIOBAHUN B OMOJIOTUH, MEIUITUHE, OMOTEX-
HOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIeHHs, 0000-
nias OMOJIOTMYECKYI0 MH(OpPMAIUI0 M3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO HC-
M0JIb30BATh MOHSITUIHBIN anmapaTt OMOJOTUH.

[IpeameTHBIC pPE3yNbTaThl OCBOCHHS y4ueOHOTO mpeameta «buomorus» 6 11
Kjlacce TOJDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-Hay4-
HOM KapTHHBI MUPA U HAYIHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOeK-
HBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHUH, (PYHKITMOHAIBHON TPAaMOTHOCTH Ye-
JIOBEKA JIsI PEIICHUS KU3HCHHBIX 3a7a4;

YMEHHUE PACKPHIBATH COAEPKaHUE OMOJIOTMUECKMX TEPMUHOB U MOHATUN: BUI,
NOMYJISILKSA, TeHOPOH I, IBOIIONMS, JBUXKYIIUE CHIIbI ((PaKTOPHI) IBOJIIOIUH, MPU-
CIOCOOJIEHHOCTh OPTaHNW3MOB, BU1000pa30BaHKE, SKOJIOTHUECKHE (PaKTOPbI, IKOCH-
cTeMa, MPOIYIEHTHI, KOHCYMEHTBI, PEAYIIEHTHI, IIETH MUTAHUS], SKOJIOTUYECKAas TTH-
pammia, OuoreoieHo3, buocdepa;

yMEHUE u3jaraTh Ouojormdyeckue teopuu (dBontonumoHHas teopus Y. [ap-
BHUHA, CHHTETUYECKAsi TEOPUSI IBOJIIOLIMH ), 3aKOHbBI U 3aKOHOMEPHOCTH (3apojibIliie-
Boro cxoxcrsa K. M. bapa, uepetoBanus riiaBHbIX HAIIPABICHUU U ITy TEU BOJIFOLIAN
A. H. CeseprioBa, yuenus o 6mochepe B. . Bepraackoro), onpenensite rpaHUITbI
UX MPUMEHUMOCTH K KHUBBIM CUCTEMAM;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOACHUE U
OTIFICAaHUE JKUBBIX CHCTEM, MTPOIIECCOB U SIBICHUM, OpraHU3alus U IPOBEICHUE OnO-
JIOTUYECKOTO DKCTICPUMEHTA, BBIIBIKCHHUE TUIOTE3bl, BBISIBICHHE 3aBHCHUMOCTU
MEXIY UCCIEAyeMbIMA BEIMYUHAMH, OOBSICHEHNE MOTYUYEHHBIX PE3yIhTaTOB, HC-
M0JIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUN U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI Ha
OCHOBaHHUH MOJYUYEHHBIX PE3yJIbTaTOB;

yMEHUE BBIICIIATh CYIIECTBEHHBIC MPU3HAKUA CTPOCHUSI OMOJIOTHYECKUX 00h-
€KTOB: BUIOB, IOMYJIAIHH, TPOTyIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIICHO-
30B U KOCHUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEACTBEHHON N3MEHUYNBOCTH, €CTe-
CTBEHHOI'0 0TOOpa, BU1000pa30BaHUsl, IPUCTIOCOOIEHHOCTH OPraHU3MOB, IEHCTBUS
HKOJIOTHYECKUX (PAKTOPOB HA OpraHU3MBbI, IEPEHOCA BEILIECTB U MTOTOKA SHEPTUH B



HKOCHCTEMAX, aHTPONIOTEHHBIX U3MEHEHUN B HKOCHCTEMAax CBOEH MECTHOCTH, KpY-
TOBOPOTA BEMIECTB 1 OMOTCOXMMUYECKUX ITUKIIOB B Orocdepe;

YMEHHE MPUMEHSATH TMOJy4YeHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTHUYECKUX
IPOLIECCOB U SIBJICHWM, JJI NPUHATUS NPAKTUUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C LIeTbI0 00ecneueHns: 0€30MacHOCTH CBOET0O 3/J0POBBS U 310POBbsl OKpYXKa-
IOLIHUX JIFOJIeH, COOTIOICHUSI HOPM TPaMOTHOTO MOBEACHUSI B OKPY KAIOIEH PUPO-
HOMW cpezie, MOHMMaHHEe HEOOXOAMMOCTH HCIOIb30BaHUS JOCTHXKEHUNH COBPEMEH-
HOW OMOJIOTHH /17151 pallMOHAJIBHOTO MPUPOIOTIOIb30BaHMS;

YMEHHE PelaTh 3JEMEHTapHbIE OMOJIOTMYECKUE 3aJaud, COCTABIISATH CXEMBI
IEPEeHOCa BEIIECTB U SHEPTUU B HIKOCUCTEMAX (LI€TIH MUTaHMS);

YMEHHE BBITIOJHATH TA0OpaTOpHbIE U MTPAKTHUECKHE paboThl, COOMI0IATh Mpa-
BUJIa MPHU paboTe ¢ ydeOHbIM 1 1a00PATOPHBIM 000PYI0BAaHUEM;

yYMEHHE KPUTHUECKH OLIEHUBATh U MHTEPIPETUPOBATH MH(POPMALHIO OMOJIOTHU-
YECKOT0 COJEpPKaHUsl, BKIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HC-
TOYHUKOB (CpeACTBa MaccoBOW MH(pOpPMaIMU, HAyYHO-TIOMYJIApHbIE MaTepuabl),
paccMaTpuBaTh INI0OATBHBIE KOJOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (POpPMHU-
pOBAaTh MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HULIHUIO;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIeHHs, 0000-
masi OMOJIOrMYEcKy0 MH(OpPMALMI0O U3 HECKOJIbKUX MCTOYHMKOB, TPAMOTHO MC-
M0JIb30BaTh OHATUHHBIN anmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITIACC

Ne i/t

HaumeHoBaHme pa3iesioB U TeM
NPOrpaMMmblI

KoaunuecTBO 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

buoinorus kak Hayka

0.5

but6mmoreka [IOK

https://m.ed-
s00.ru/7f41¢c292

JKuBBIE CUCTEMBI U HX opraHusanusa

but6mmoreka [IOK

https://m.ed-
soo0.ru/7f41¢292

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

bubnunorexa [IOK

https://m.ed-
s0o0.ru/7f41¢292

}KI/I?;HGIIGHTGJ'II)HOCTB KIICTKHU

bubnunorexa [IOK

https://m.ed-
s00.ru/7f41¢c292

PasMHOXeHUE 1 MHINBUAYAIEHOE Pa3BUTHE
OpPraHUu3MOB

but6mmoreka [IOK

https://m.ed-
s00.ru/7f41c292

HacnenctBeHHOCTh M1 UBMEHYUBOCTD
OpraHu3MOB

1.5

but6mmoreka [IOK

https://m.ed-
s0o0.ru/7f41¢292

Cenekust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTHH

bubnunorexa [IOK

https://m.ed-
soo.ru/7f41¢292




8 PeszepBHoe Bpemst

bubnunorexa [IOK

https://m.ed-
s00.ru/7f41¢292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne i/t

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMMmblI

KoanuyecTBo yacoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoTsI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcsl

DBOJIOLMOHHAS OUOIOTUS

but6mmoreka [IOK

https://m.ed-
soo.ru/7f41cc74

BOBHI/IKHOBGHI/IG H paSBI/ITI/Ie JKHN3HHU Ha
3emie

0.5

but6mmoreka [IOK

https://m.ed-
soo.ru/7f41cc74

Opranu3Mbl 1 OKpy>Karolias cpea

bubnunorexa [IOK

https://m.ed-
soo.ru/7f41cc74

Co00111eCTBa U DKOJIOTHYECKHE CUCTEMBI

bubnunorexa [IOK

https://m.ed-
soo.ru/7f41cc74

PesepBHOE Bpemst

but6mmoreka [IOK

https://m.ed-
soo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB IIO ITPO-

I'PAMME

34

2.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne Jara undposbie
Tema ypoxka Kontpoabsubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsI

pecypchl
bu6mmoreka [IOK
https://m.ed-

1 buonorus B cucreme Hayk 1 $00.1ru/863e6122
https://m.ed-
$00.1u/863e632a

MeTo1bl TO3HAHUSA KUBOM TPUPOJIBI.
Bbu6nuoreka [IOK
[Ipaxtuueckas padora Ne 1 «Mcmonb3o-
2 1 0.5 https://m.ed-
BaHUE PA3JIMYHBIX METO/OB MPU U3yUe- s00.rw/S63e6122
HUU OUOJIOTHYECKUX 00BEKTOBY '
bu6mmoreka [IOK
3 buonornueckue cucTemsl, MPoLECChH U | httos://med-
Hx MsyHerme 500.10/863¢6564
N bu6mmoreka [IOK
4 XUMHUYECKUI cOCTaB KJIeTKU. Bona u 1 httos://med
ps://m.ed-
MUHEpaIbHBIE COITU so0.rw/863c67de
Bbubnmuoreka [IOK

5 benku. CocTaB u cTpoeHne OSIKOB 1 https://m.ed-
$00.1u/863e6b72

depMeHTbI — OHOJIOTHYECKHUE KaTallu- bubnuoreka [JOK

6 3aropsl. JJabopatopnas padota Ne 1 1 0.5 https://m.ed-

«3ydyeHune KkaTaauTu4ecKon $00.1u/863e6b72




AaKTUBHOCTH (PEpMEHTOB (Ha MpuUMepe
aMmJIa3bl WM KaTanasbl)»

Bbu6nmuoreka [IOK
7 VYraeBonwl. JInnuasl https://m.ed-
500.1u/863¢6870
bu6mmoreka [IOK
8 Hyxneunosslie kucnotel. ATD https://m.ed-
500.1u/863e¢6d5¢
bu6mmoreka [IOK
9 Hcropust u MeTObI U3YUYCHUS KIICTKU. httos://med-
Knerounas teopus sooI. 1/363e6688
10 KieTka kak 1ej1ocTHas )KuBas CUCTEMA
CTpoeHue 7yKapuoTHUECKON KIIETKHU.
Jlaboparopuas pabota Ne 2 «3yuenue Bubmioreka HOK
o https://m.ed-
CTPOCHUS KJIETOK PACTCHUH, )KUBOTHBIX,
1 rpu0OOB U OaKTEpUii 1O MUKPOCKOIIOM 0-5 s00.1U/R63COHTY)
P P a P https://m.ed-
Ha TOTOBBIX MUKPOTIpENapaTax u ux $00.11/863¢716¢
OITMCaHUE»
Bbu6nmuoreka [IOK
12 OOMEeH BeIIECTB WX META00IN3M https://m.ed-
S00.1u/863¢766¢
bu6mmoreka [IOK
13 doTocuHTE3. XEMOCHHTE3 https://m.ed-
S00.1u/863¢7¢98
bu6mmoreka [IOK
14 OHepreTuyeckuii 0OMeH https:/m.ed-

$00.ru/863¢7aae




JKu3HeHHBIN KUK KICTKU. [leneHue

KieTku. Muto3. JlabopaTopHas pabota bubmuorexa [JOK

15 Ne 3 «Habmronenne MuTo3a B KJIeTKax 0.5 https://m.ed-

KOHYMKa KOPENIKa JIyKa Ha TOTOBBIX $00.1u/863¢e7dc4
MUKpOTpenaparax»
Bbu6nuoreka [IOK

16 buocunres 6enka. Peakuys matpuaHOTO httos:/m.ed.

crHtesa 800.1u/863e796¢
Bbu6nmuoreka [IOK

17 Tpancusmus — OuocuHTE3 OCNKa https://m.ed-
$00.1u/863e796¢
bu6mmoreka [IOK

18 Hexnerounsie popMbl )KHU3HU — BUPYCHI https://m.ed-
$00.1u/863¢7540
bu6mmoreka [IOK
https://m.ed-

19 DopMBbI pa3MHOKEHHST OPTaHU3MOB 500.1ru/863e81b6
https:/m.ed-
500.1u/863e831¢
bu6mmoreka [IOK

20 Meiio3 https://m.ed-
$00.1u/863¢7f4a

OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KJle-
Tok. OmmonoTBopenue. JlabopaTtopHast bubmuorexa [JOK

21 pabota Ne 4 «M3yuenue cTpoeHHs T0JI0- 0.5 https://m.ed-

BBIX KJIETOK Ha T'OTOBBIX MUKpOIIpEInapa- 500.1ru/863e81b6
Tax»
Bbu6nmuoreka [IOK

22 WNunuBuayanpsHOE pasBUTHE OPraHU3MOB https://m.ed-

$00.1ru/863e¢8436




I'eneTmka — HayKa O HaCJICACTBCHHOCTHU

Bbu6nmuoreka [IOK

23 https://m.ed-
A UBMEHYHUBOCTH $00.11/363c8612
Bbu6nuoreka [IOK
3aKOHOMEPHOCTH HACJICTOBAHMS TIPH-
24 3HaKOB. MOHOTHOPHUIHOE CKPEIIUBAHNE hitps://m.cd-
' pHL pet 500.11/863¢8878
bu6mmoreka [IOK
JurubpunHoe ckpeuBanyue. 3aKOH He-
25 3aBHCHUMOTO HACJIEAOBAHMS IPU3HAKOB hitps://m.cd-
a P 500.1u/863¢89a4
CueruieHHOe HaceI0BaHNUEe MPU3HAKOB.
JlaGopaTtopnast pabota Ne 5 «M3yuenue Bbubnmuoreka [IOK
26 pPe3yJabTaTOB MOHOTHOPHUIHOTO U JTUTH- 0.5 https://m.ed-
OpUIHOTO CKpEIIMBaHUS Y IPO30(HIIBI 500.1u/863e8c60
Ha TOTOBBIX MUKpOIIpEenapaTax»
bu6mmoreka [IOK
I'eneruka nona. Hacnenosanue npusHa-
27 KOB, CLIEIJIEHHBIX C [I0JIOM hitps:/m.ed-
> 500.10/863¢8¢60
M3menunBocTh. HenacneacTBeHHAs U3-
MeH4YuBOCTh. JlabopaTtopHas pabora Ne
B Bbubnuoreka [IOK
6. Nzyuenne MmoaudukamoHHON
28 W3MEHYMBOCTH, IOCTPOCHHE 0.5 hitps://m.cd-
’ P . 500.ru/863¢8efe
BapUAIMOHHOTO Psijia U BapUallMOHHOMN
KpHUBON»
HacnencrBennas nsMeHYnBoOCTh. J1abo-
Bbubnmuoreka [IOK
patopHas pabota Ne 7. « AHanmu3 MyTa-
29 i 030()UIIBI Ha TOTOBBIX MUKPO 0.5 hitps://m.cd-
Ay 2p p s00.1u/863¢8efe

npenaparax»




Bbu6nmuoreka [IOK

30 I'eneTnka ueaoBeka 1 https://m.ed-
$00.ru/863e¢8d78
PesepBHblit ypok. O60011eHre 0 TEMe
31 «HacnencrBeHHOCTS M U3MEHUYUBOCTH 1
OpPTaHH3MOBY
bu6mmoreka [IOK
32 Cenekuus Kak HayKa U IpoIece 1 https://m.ed-
500.ru/863e€9214
bu6mmoreka [IOK
MeTobl ¥ JOCTUKEHHSI CETICKIIUU pac-
33 . 1 https://m.ed-
TEHUH U KUBOTHBIX so0.rw/863¢9214
Bbubnmuoreka [IOK
buorexHosnorus Kak orpacib
34 1 https://m.ed-
NPOM3BOACTEA 500.10/863¢9336
OBLIEE KOJIMYECTBO YACOB I10 ITPO- 34

I'PAMME




11 KJIACC

N KosmmuecTBo yacos DJIeKTPOHHBIE
n/ | Temaypoka B Kontpoabubie IpakTHdeckue Aara wipposLIe
0 ce paGoTh: paGoTe: H3ydeHusi oOpa3zoBaTesibHbIE
ro pecypcsbl
DBOJIIOLUS U METOBI €€ N3YUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) HcTopus pa3BUTHS IPEACTaBICHUNA 00 3BO- | bubmmoreka [JOK
JIIOIUH https://m.eds00.ru/863e9570
Bbu6nuoreka [IOK
3 Miiposorons 1 https://m.edsoo.ru/863e9cle
[Tomynsmus Kak dIeMeHTapHasi eIUHUIA BUIA
4 u 3Bomonuu. JlabopaTopnas padora Ne 1 1 0.5 bubnmoreka [JOK
«CpaBHeHHE BUAOB IO MOP(OIOTHYECKOMY https://m.eds00.ru/863¢99c6
KPUTEPUIO»
5 JIBMoKyIIHEe CUIbI (dNIeMEHTapHbIE (PaKTOPHI) | bubnnorexka HOK
3BOJIIOLIUU https://m.edsoo.ru/863e9da4
N bu6mmoreka [IOK
6 EcrecTBenHsbIit 0TO0p U ero (hopmbl 1 hitps//m.edsoo.rw/863¢9ed0
Pe3ynbTaThl 3BOIIONUH: TPUCTTOCOOIEHHOCTD
OpraHU3MOB M BHUI000pa30BaHUE. Bu6morexa IOK
7 Jlaboparopnas padota Ne 2 «Onnca13ne 1 0.5 hitps://m.cdsoo.r/863e9fde
MPHUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCUTEIBHOTO XapaKTepa»
8 Hamnpagnenus u myT MakpO3BOJIIOLIUU 1 bubmmorexa LOK
https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOMIONNUN 1




HcTopus xu3HU Ha 3emiie U METOBI €€ U3y-

10
YEeHUSI
11 ['unoTe3sl MPOUCXOKIACHUS KUZHU Ha 3emiie buGnnorexa LIOK
https://m.edsoo.ru/863ea5a6
12 Pa3zButue xxu3Hu Ha 3emiie o 3paM U epHo- bubnnoreka HOK
Iam https://m.edsoo.ru/863cabbe
OCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIILHOTO
13 1 KUBOTHOTO Mupa. [IpakTrdeckas pabora Ne 0.5 bubnnoreka HOK
1 «M3ydyeHne nuckonaemsIx OCTaTKOB pacTe- https://m.edsoo.ru/863ea8bc
HUH ¥ )KUBOTHBIX B KOJUICKITUSIX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa bubmmorexa LHOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIHS YeTIOBEeKa (aHTPOIIOTECHE3) bubmmorexa LOK
https://m.edsoo.ru/863eac2c
16 JIBrokynue cuibl ((hakTophl) aHTPOIIOTEHE3a ngg;;f;;gﬁg@ead&t
17 OcCHOBHBIE CTaIUM 3BOJIOLNH YEIOBEKA
13 UYenoBeyeckue packl U NPUPOIHBIC aJallTaIl[uU bubnnorexka HOK
YeIIOBEKA https://m.edsoo.ru/863eaca2
19 PezepaHblil ypok. O0o0mmenue no reme «Bo3-
HUKHOBEHUE U Pa3BUTHE KU3HU Ha 3eMIIe»
20 DKOJI0Trus Kak HayKa
bubnnorexka HOK
21 Cpensl 0OuTaHus U HKOJIOTHYECKUE (PaKTOPHI https://m.c dsof)l.ru 1863eafec
AbuoTtndeckue daxropsl. JJaboparopHas pa-
22 6ota Ne 3. «Mopdonornueckne ocoOOEHHOCTH 0.5 bubmorexa HOK

pacTeHUii U3 pa3HbIX MECT OOUTAHUSY.

https://m.edsoo.ru/863eb10e




Jlaboparopnas pabota Ne 4. «BnusiHue cBera
Ha POCT U Pa3BUTHE YCPCHKOB KOJICYCa»

bubnmoreka [JOK
23 brormieckue daxTopet ! https://m.edso:)_.lru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU TIOTYIISIIHH.
24 [TpakTuueckas padora Ne 2 «ITomcuér mmot- 1 0.5
HOCTH IOITYJISILUNA Pa3HBIX BUJOB PACTEHUN»
bubnnoreka HOK
25 Coo0riecTBa OpraHU3MOB — OHOIEHO3 1 hitps:/m.c dSO(I)_.II'u 1863ebd6a
bubnmoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHUCTEMBI) 1 hitps://m.c dsogru 1863ebd6a
OcCHOBHBIE TIOKa3aTeNId YIKOCHCTEMBI. DKOJIO-
27 rudeckue nupamuisl. CBOMCTBA IKOCUCTEM. 1 buGnnorexa LIOK
Cyxueccns https://m.edsoo.ru/863eb5fa
28 IIpupoaHbIE SKOCUCTEMBI 1
29 AHTpPOIOTr€HHbIE SKOCUCTEMBI 1
bubnmoreka [JOK
30 buocdepa — rimobdanpHas sxocrcTeMa 3eMiu 1 hitps://m.c dsm])_.[ru 1863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS OHOCheph 1 ngg;;f;;g}i}; 63ebd16
32 YenoeuecTBO B Onochepe 3eminn 1
33 CocymiecTBoBaHUE TPUPOIBI U YETOBEUECTBA 1 bubmmorexa LOK
https://m.edsoo.ru/863ebale
34 PezepHblii ypok. O000menue remsl «Co00- |
IIECTBA U PKOJIOTHYECKUE CUCTEMBD)
OBILIEE KOJIMYECTBO YACOB IO ITPO- )5
I'PAMME 34




YUYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O NIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

* buonorus. O6mas 6uosnorus, 10 krace/ CuBornazos B.U., Aradponosa U.b., 3a-
xapoBa E.T., O0mecTBO ¢ OrpaHHYeHHON OTBETCTBEHHOCTHIO «J[PODAY; Akino-
HepHoe obmecTBo «M3naTenscTBoO «IIpocBemienne»

* buonorus, 11 knacc/ [laceunnk B.B., Kamenckuit A.A., Py6ros A.M. u apyrue
/Tlon pen. Ilaceunuka B.B., Akunoneproe o6mectBo «M3narensctBo «IIpocse-
HICHUE)

* buonorus / Ilaceunnk B.B., Kamenckuii A.A., Pyomos A.M. u apyrue /Ilon
pen. Ilaceunuka B.B., AkiimonepHoe o6miectBo «M3maarensctBo «IIpocBenienre»

METOINYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

buosnorus (6a3oBbiii ypoBeHs). Peanuzaius @I'OC ocHoBHOTO 00111€TO 00pa3oBa-
HUSA

MeToaunuyeckoe rnocodue st yuutens / E. A. Hukumosa, I'. FO. CemenoBa; noa
pen. E. A.

Huxumosoit. M.: ®I'bHY «MHCTUTYT cTpateruu pa3sutus odbpazoBanus PAO»
buonorus. [loypounsie pazpadotrku. 10—11 kmaccel : yued. mocodue

1St 001Ie00pa3oBat. opranmu3anuii: 6a3oBeiii yposens / C. B. CymatoxuH, A. C.
Epmakosga.

HUPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.electroniclibrary21.ru/

http://digital.1september.ru/

http://www.e-osnova.ru/

http://www.darwinmuseum.ru/

http://http//www.ege.edu.ru/ru
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