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IHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OUOJOTUU TEOPETUYECKYIO OCHOBY JUISl ONpEesICHUs
MOJX0/0B K (OPMHUPOBAHMIO COJEpKaHus ydeOHoro mnpeamera «buomorus» cocraBuiIm:
koHuentyanbHble nonoxkeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIeH, CONep KaHMs,
pe3yabTaToB OO0y4YeHHsT U TPeOOBAHUH K YPOBHIO MOJATOTOBKM BBIIYCKHHUKOB, TMOJOXEHHUS 00
Oo0IIMX WENAX W MPHUHIMIIAX, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEHETro
obmero obpazosanus B Poccuiickoit dexepanuu, a Takxe MOJOKEHUS O crieruduke OHOIOTHH,
e 3HaUECHUU B MO3HAHUU >KUBOW MPHUPOJBI U OOECHNEUYEHHUU CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CoryiacHO Ha3BaHHBIM IMOJIOKEHHUSM, ONPEAEICHbl OCHOBHbIE (DYHKLIUHU HMPOTPAMMBI
o OMOJIOTHH U €€ CTPYKTYypa.

[Tporpamma o 6uonoruu AaéT MpeCTaBICHUE O IENsAX, 00 o0mie cTpaternu o0ydeHus,
BOCIIMTAHUA M Pa3BUTUS O0O0ydYaromMXCs cpeacTBaMu ydeOHoro rmpenMera «buonorusy,
orpenenseT 00sM3aTeNbHOE NPEAMETHOE COJIEpXKaHHWEe, €ro CTPYKTYpY, paclpeleseHHe I10
paszenaM U TeMaM, PEKOMEHIYEMYIO IOCJIEeOBATeIbHOCTh M3YUYEHHs] y4eOHOro Marepuaina C
y4ETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM 00pa30BaTEIbHOTO Mpolecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarOuXCsl.

B nmporpamme 1o OHONOrMHM TakXe YYHUTHIBAIOTCA TpeOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METallpeIMETHBIM U MpPEeIMETHBIM pe3yJbTaTaM OO0y4YeHHs B (QOpPMHUpPOBAHUU
OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEILHON EATENbHOCTH/Y4eOHBIX AEUCTBUI 00yUaromuxcs 1mo
OCBOCHHIO COJICpKaHUSI OMOJIOTMYECKOTO 00pa30BaHMUs.

B mporpamme no 6umornorun (10-11 xmaccel, 6a30BbIii YPOBEHB) peann30BaH MPUHIHIT
MIPEEeMCTBEHHOCTH B HW3y4YeHUHU Ouosiorud, Onarogapss 4YeMy B HeW IpoCMaTpHUBaeTCs
HANpaBJICHHOCTh Ha Pa3BUTHE 3HAHHH, CBS3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHUS, LIEHHOCTHBIX  OpPUEHTAllMi  JIMYHOCTH, OSKOJOTHYECKOrO  MBIIUICHUS,
NPEJCTaBICHUNA O 3A0pPOBOM OO0pa3e XKM3HM M OEpeKHbIM OTHOLICHMEM K OKpYXKaromei
npupoaHoit cpene. [losTomy Hapsigy ¢ u3ydeHHEM OOIMEOMOJIOTUYECKHX TEOPHM, a TaKkKe
3HAHUH O CTPOCHUU >KHUBBIX CUCTEM PA3HOTO PAaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
MPOLIECCOB B MporpamMme Mo OWOJIOTUH YAEIEHO BHHMAHHUE HCIOJIb30BAHUIO TOTYYEHHBIX
3HAHUH B TIOBCEJHEBHOM >KU3HU JJIS1 PELICHUS IPUKIIAJHBIX 33j]a4y, B TOM 4HCie: MPOQUIaKTUKH
HACJIECTBEHHBIX  3a00JieBaHUN  4YellOBEKa, MEJUKO-TeHETHYECKOTO  KOHCYJIbTUPOBaHUS,
00OCHOBAHUS KOJIOTUYECKH 1IeIeCO00Pa3HOTO MOBENEHHs B OKPYXaroIlleil MpUpOIHOH cpene,
aHaJlM3a BIIMAHUS XO3SHCTBEHHOW JESATENIbHOCTH YEJIOBEKa Ha COCTOSHUE TPUPOAHBIX H
HCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMA K NPUKIAJHOW HANpPaBICHHOCTH Yy4eOHOTO
npenMera «buonorus» npoIUKTOBaHO HEOOXOIMMOCTHIO 00ECHEUEHHUs YCIOBUM IJI pelIeHHs
OJTHOM M3 aKTYyaJbHbIX 33[a4 HIKOJIHHOTO OMOJIOTHYECKOT0 00pa3oBaHMs, KOTOpast Mpearnoiaract
dbopMupoBaHre y 0Oy4YaroIIMXCsl CIHOCOOHOCTH aJalTUPOBAThCS K HM3MEHEHMSIM AMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHMMaeT BakHOe MecTo. OHa
obecrieunBaeT (HopMUpOBaHHE y OOYyYaroIMXCs IMPEICTaBICHUH O HAY4YHOH KapTHHE MHpa,
paciupsieT 1 00001IaeT 3HaHusl O KUBOM MpUPOJIe, €€ OTIUUUTENbHBIX MPU3HAKaX — YPOBHEBOM
OpraHu3allMiid M HBOJIOLUH, CO3MAET YCIOBUS MJs: TO3HAHMS 3aKOHOB JKUBOW TPUPOIBI,
dhopmupoBanus (PYHKITMOHAIEHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0Oe30macHoro obpasa
KHM3HH, YKOJIOTHYECKOTO MBIIUIEHHSI, IEHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJIE U YETOBEKY.

bonbmioe 3HaueHwe OwoyioTHS HMMEET TakkKe JUIsl pPELICHUs BOCHHUTATENbHBIX U
Pa3BUBAIOIIMX 33Ja4 CPEIHEro oouiero o0pa3oBaHusl, coluanu3anuy odyyaromuxcs. M3yuenne
Oounosorun obecrieunBaeT YCIIOBHS TUTSt hopmupoBaHus WHTEJUICKTY JIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIBTYpHI, CIIOCOOCTBYET
MHTErpaluu OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYTUX Y4eOHBIX MpPEIMETOB, B
YaCTHOCTH, (pU3MKH, XMMUHU U Teorpaduu. Ha3BaHHbIE MOJIOKEHUS O IPEHA3HAYCHUN YYeOHOTO



npeamera «buomorus» COCTaBUIM OCHOBY Uil ONpENeNeHHs MOAXO0A0B K O0TOOpy U
CTPYKTYPHUPOBAHHIO €TO COJICPKAHMUS, TIPEICTABICHHOTO B IPOTPaMMe TI0 OMOJIOTHH.

OT10op conepxanust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UINI KYJIBTYpOCOOOPA3HOTO IMO/X0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYarOLIUecs AOKHbI
OCBOUTH 3HAHHUS U YMEHHS, 3HAUUMBIE JUIsi (POPMUPOBAHUS OOIIEH KyIbTYpHI, OMPEISISIONIHe
aJIecKBaTHOE TIOBEJCHHE 4YelloBEKa B OKpYXKaloulel MNpupoaHOil cpene, BOCTpeOOBaHHBIE B
MIOBCETHEBHOM JKM3HU U MpaKTU4ecKoil aesrenbHocTH. Ocoboe MecTo B 3TOM cucTteMe 3HaHUM
3aHUMAIOT OJIEMEHTHl COJEpPKAHWS, KOTOpBIE CIy)KaT OCHOBOH sl (OPMHPOBaHUS
MPEJICTAaBICHUA O COBPEMEHHOH eCTECTBEHHO-HAYYHOW KapTHHE MHpa M IICHHOCTHBIX
OpPHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3allMU OMOJIOrMYECKOT0 00pa3oBaHMs.

CrtpykTypupoBaHHe cojepX aHHs Y4eOHOro MaTepuana B TporpamMme MO OHOJOTHUU
OCYIIECTBIICHO C YYETOM IPUOPUTETHOTO 3HAYCHUS 3HAHUH 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
KUBOW TPUPOIBI, O €€ ypOBHEBOW OpraHM3alMd M JBOJIONWU. B COOTBETCTBUM C 3TUM B
CTpyKType yueOHoro mpenmMera «buosorus» BbIIENIEHBI CIEIYIOIINE COAEp>KaTeNIbHbIE JTHHUU:
«buonorus xak Hayka. MeTo/Ibl HAy4YHOTO MO3HaHUs», «KIeTka kak OMoJorudeckasl CUCTEMAY,
«Opranusm Kak Ouosiornyeckasi cuctema», «CucreMa U MHOTooOpa3ue OpraHMuYecKoro Mupay,
«OBOIIOLIUS KUBOU MPUPOABI, « IKOCUCTEMBI U MPUCYIITHE UM 3aKOHOMEPHOCTH.

Lenp wu3ydyenust ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJaJICHHE
00ydJarolUMUCs 3HAHUSIMU O CTPYKTYPHO-(QYHKIIMOHATHHONH OpraHMU3alld >KUBBIX CHCTEM
Pa3HOTO paHra M MPUOOPETEHNUE YMEHUN MCTIONB30BaTh ATH 3HAHUS JJIsi TPAMOTHBIX JISHCTBUI B
OTHOIIIEHUU OOBEKTOB JKUBON MPUPOJIBI U PELICHUS Pa3TUYHBIX KU3HEHHBIX TPOOIIEM.

JlocTmkeHue 1Lenu u3ydeHuss ydeOHoro mnpeamera «buomorus» Ha 06a30BOM ypOBHE
o0ecreynBaeTcs pelIeHUueM CIeIyIoIuX 3a1au:

OCBOCHHE OOYyYaIOMIMMHUCS CHCTEMBI 3HAHUH O OHOJOTHMYECKHX TEOPHSX, YUYCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIIOTe3aX, MpaBHIIaX, CIYXKAIIUX OCHOBOWU i (HOPMHUPOBAHHS
MPEJCTaBICHUH O ECTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YyHOTrO ITO3HAHWS,
CTPOEGHUHM, MHOroOOpa3ud M OCOOEHHOCTSX >KMBBIX CHCTEM pPAa3HOIO YpPOBHS OpraHH3alluy,
BBITAFOIINXCS] OTKPBITUSX  COBPEMEHHBIX UCCIICIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHUE Yy OOYYarOIIMXCSl TMMO3HABATEIbHBIX, MHTEIUICKTYaTbHBIX U TBOPUYECKUX
CTIOCOOHOCTEH B MpOIecce aHa n3a JaHHBIX O MYTSAX PAa3BUTHS B OMOJIOTUW HAYYHBIX B3TIISAIOB,
U7eH U MOIXO0I0B K M3yUEHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBIICHHE Yy OOydYaromuxcsi oOmed KyJIbTyphl, (QYHKIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OICHUBATH SBICHUS OKPYXKAIOIIETO MUpPA KUBOW MPHUPOJIBI Ha
OCHOBAHWH 3HAHUH W OTIBITA, IIOJYICHHBIX ITPH H3yYSHUH OUOJIOTHU;

dbopMupoBaHrE Yy OOYYArOMIUXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOIOTHUYECKUX
3HAaHUW B TPAKTUYCCKOW JICATEIHHOCTH 4YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUITUTHCKUX
TEXHOJOTHH U arpoOHOTEXHOIIOTU;

BOCIIUTaHHE YOSKJIEHHOCTH B BO3MOXKHOCTH IIO3HAHHS YEIOBEKOM J>KHBOW TPUPOJIEI,
HE00X0IMMOCTH OEpPEKHOT0 OTHOUICHUS K HEW, COOMIOIEHHS AITHYECKUX HOPM TpU MPOBEACHUHU
OMOJIOrMUECKUX UCCIIEOBAHUM;

OCO3HaHUE IEHHOCTU OHMOJOTMYECKUX 3HAHWUW IS TOBBIMICHUS YPOBHS AKOJIOTUYECKOU
KyJBTYPBI, 111 (JOPMUPOBAHUS HAYIHOTO MHUPOBO33PCHHS,

MPUMEHEHNE MPUOOPETEHHBIX 3HAHUN M YMEHUW B TMOBCEIHEBHOM JXKU3HU IS OICHKU
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXarouel cpene, COOCTBEHHOMY
3JI0pOBbIO, 000CHOBaHKE U COOIIOIEHUE Mep MPOPUIAKTUKY 3a00IeBaHUI.

B cucreme cpeanero obmiero obpazoBanus «buosorus», nzydaemas Ha 6a30BOM YpPOBHE,
SBIIICTCS O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOW 00JIacTU
«EcTecTBeHHO-HAYyYHBIC TIPEIMETHD».

Jlnis u3ydeHus: OMOJIOTHH Ha 0a30BOM yPOBHE CPEAHETO O0IIEero o0pa3oBaHUsS OTBOJUTCS
68 gacoB: B 10 kiacce — 34 yaca (1 gac B Hezento), B 11 kitacce — 34 yaca (1 yac B Henenmo).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTHMU C OOIIECTBEHHBIMH, TEXHUYECKHUMH H JIPYTUMU
€CTeCTBEHHbIMM HayKaMmu, ¢uinocopueil, 3TUKol, screTMkod M mpaBoM. Poibp Ouonoruu B
(GbopMUPOBAaHNN COBPEMEHHOM Hay4yHOU KapTHHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTo1bl TO3HAHUS KUBOW MPHUPOJIBI (HAOII0ICHHUE, SKCIIEPUMEHT, ONUCAHUE, U3MEPEHHE,
KJ1accu(uKaIus, MOJEIUPOBaHHE, CTaTUCTUYECKass 00padOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsi: Y. HapBun, I'. Menaens, H. K. Konsuos, Ix. Yorcon u @. Kpuk.

TaGnuie! u cxembl: «MeTobI TO3HAHUS KUBOW PUPOIBI».

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[Tpaktuueckas pabora Ne 1. «lcmosnb30BaHME pPA3TUYHBIX METOJOB INPH H3YYEHHUH
OMOJIOTrHYECKUX O0BEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3AIUSA.

XKusbie cucteMbl (OMOocHCTEMBI) Kak IMpeaMeT H3ydeHus Ouosiornu. OTinuue KHUBBIX
CUCTEM OT HEOPTraHMYECKON IPUPOJIBL.

CpoiicTBa OmoOCHUCTEM © UWX pa3HooOpaswe. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJIAPHBIMA,  KIIETOYHBIM,  TKAaHEBBIM, OPraHU3MEHHBIMA,  NONYJSIHUOHHO-BUJIOBOM,
9KOCUCTEMHBIH (OMOreo1eHOTUYECKUi), OnOCEepHBIil.

JdeMoHcTpanum:

Tabmuupr u cxembl: «OCHOBHbIE NPU3HAKH JKU3HW», «YPOBHM OpraHU3allUM >KUBOM
IIPUPOJIBI».

Ob6opynoBanwue: moaens mosekyisl JJHK.

Tema 3. XuMHYeCKHI1 COCTAB U CTPOCHHE KJICTKH.

XWMHMYECKMI  COCTaB  KJIETKH. XUMHUYECKHE  DJIEMEHTBI:  MAaKPO3JEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMHU BOABI UM MHUHEpalbHBIX BellecTB B KieTke. llogaepxaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6eIKOB. AMUHOKHUCIOTHl — MOHOMEpHI OenkoB. HezameHnMble
U 3aMEHHMBbIE AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOMH
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs U YETBEPTHYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonornueckue GyHKIIUU OETKOB.

®epMeHThl — OHMoJoruueckue Katanuzaropbl. CTpoeHue QepmeHTa: aKTUBHBIM ILIEHTD,
cyoctpatHas  cnenuduuHocts. Kodepmentsl. Butamuubl.  Otnnumus  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl: MOHOCaxapuIsl (III0K03a, prubo3a U Je30kcuprdo3a), 1ucaxapubl (caxaposa,
JaKTo3a) W TMosMcaxapuibl (Kpaxmal, TJIMKOTeH, IeJIo03a). buonorundeckue ¢GyHKIUU
YTJIEBOJIOB.

Jlununer:  Tpurnuuepuasl, Qochonunuas, crepounsl. ['uapodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue Qpynkuuu unuaoB. CpaBHEHHE YIJIEBOJOB, OCJIKOB U JMIIUIOB Kak
HCTOYHUKOB YHEPIHH.

Hyxneunossie kucnorsl: JJHK n PHK. HykneoTunsl — MOHOMEpPBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenue u ¢ynximum PHK. Buger PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kierke. KilerouHas Teopus — NpUMeEp B3aWMOICHCTBUSA HIEU U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHUS KIIETKH.

Krnetka kak nenoctHas >xuBasi cuctema. OOLie Npu3Haky KJIETOK: 3aMKHYyTasl Hapy KHas
MemOpana, monekynbl JJHK kak reneTnueckuii anmapar, cucteMa CUHTe3a Oeka.



Tumbl  KJIETOK: JSyKapHoTHYecKas © mpokapuoThueckas. (OcoOEHHOCTH CTPOSHUS
npokapuoTuyeckoi kiuetku. Knetounas crenka 6akrepuil. CTpoeHHE 3yKapuOTUYECKOW KIETKH.
OCHOBHbBIE OTIHYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHAs CTEHKa, TJIMKOKAJIUKC, UX (DyHKIHH.
[Tnasmatnueckass memOpana, e€ cBoiictBa M ¢yHkimu. [luromnasma u e€ opraHouibl.
OnnomemOpannbie opranouasl kiaetku: DIIC, anmapat ['onbmku, mu3ocomel. [loryaBToHOMHBIE
OpraHOMJbl KJIETKHA: MUTOXOHJPHUH, IUIACTUAbL. IlponcxoxkaeHre MHUTOXOHJIPUN M IUIACTHL.
Bunel mnactun. HememOpaHnHbie OpraHOUIbI KJIETKUA: PUOOCOMBI, KJIETOYHBIN IIEHTP, IIEHTPHUOJIH,
PECHUYKH, KIyTUKH. DYHKIIMK OPTaHOMIOB KIETKU. BritoueHusl.

Anpo — perynsaropHblii 1IeHTp KiaeTku. CTpoeHHe sapa: saepHas 000JI09YKa, KaproIJia3ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, /Ix. Yorcon, ®@.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKHMX OSJIEMEHTOB B  HEXKHBOM  MPHUPOIE»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOJIE.

Tabmumpr u cxemsl: «llepuoamdeckass TaOaUIAa XUMUYECKHX DJIEMEHTOBY», «CTpoeHme
MOJIEKYJBI BOJbI», «bruocuHTe3 6enka», «CTpoeHue Mosekyibl Oenkay, «CTpoeHne GhepMeHTay,
«Hyxnennossle kucnotel. JJHK», «Ctpoenne monexkynsr AT®», «CTpoeHne 3ykapuoTHUECKOU
KIeTK», «CTpoeHue MKUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOM KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», « CTpOEHUE /Ipa KIETKW», « Y TIIEBOABD), «JIMIUIbI».

OOopyznoBaHue: CBETOBOM MHKPOCKOI, O0OpyAOBaHME A MPOBEACHUS HAONIOICHUM,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIpENapaThl PACTUTEIbHBIX, KUBOTHBIX U OAKTEPHAIBHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

Jlaboparopuast padora Ne 1. «M3ydeHHe KaTalUTUYECKOW aKTUBHOCTH (hepMEeHTOB (HA
MIpUMEPE aMIITa3bl WK KaTallasbl).

Jlaboparopuass pabora Ne 2. «M3yueHWe CTpOCHHS KJIETOK PACTCHUM, YXUBOTHBIX H
OakTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U uX OMUCaHUEC).

Tema 4. ’KusHeesITeJJbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTaboiau3M. AccumMmwidanusg (IUlacTUYeckudd oOMeH) U
TUCCUMUIISIUS (PHEPTeTUYECKUI 0OMEH) — JIBE CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHS BEUIECTB U YHEPTUU B MIOHUMAHUHA METa00IHM3Ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U rerepoTpodHbii. Poib GepmMeHTOB B oOMeHe
BEIIIECTB U MPEBPAIICHUH YHEPTUHU B KIIETKE.

@orocunre3. CBeroBas u TemMHOBas (a3l ¢orocuHTe3a. Peakumu ¢doTtocuHTE3A.
OddexTuBHOCTH hoTOCHHTE3a. 3HaUeHNE (DOTOCHHTE3a IS )KU3HU Ha 3emiie. BiausHue ycioBuii
cpenbl Ha (OTOCUHTE3 M CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMOCHHTEe3. XEeMOCHHTE3UPYIole OakTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl JKU3HH Ha
3emue.

DOHepreTHdeckuii oOMEH B  KJIETKe. PacmieruieHne  BEmIECTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KIETKE. DTambl SHEpreTuieckoro oomena. [ mukonus. bpoxenue u
ero BuAbl. KHCIOpOJAHOE OKHCIEHHE, WIM KJIETOYHOEe AbiXaHue. OKUCIUTEIbHOE
dbochopunupoBanne. IPPEKTUBHOCTH IHEPTETHUSCKOTO OOMEHa.

Peakiun marpuuHoro cuntTe3za. [enermueckas wuHbpopmarus u JHK. Peammzanus
reHeTndeckoil nHpopmamuu B kieTke. ['eHeTHdecKuil Koa U ero cBoiicTBa. TpaHCKpUIIIUS —
Marpuusblid cuate3 PHK. Tpancnsmus — 6uocunTtes 6enka. Dtamnsl TpaHcsuu. Koguposanwne
aMMHOKHCIOT. Posb pubocom B OnocuHTe3e Oernka.

Heknerounsle ¢opmbl xu3Hu — Bupychl. Hcropusi otkpeitus Bupyco (. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO ITUKJIa BUPYCOB. bakrepuodaru. bonesnu



paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA, BBI3BIBACMbBIC BUPYCAMU. BI/IpyC I/IMMyHOI[e(bI/II_II/ITa YCJIO0BCKa

(BUY) — BoszOymgurens CIIM/la. OOpatHas TpaHCKpWMIHMSA, pEBEpTa3a W HWHTErpasa.
[Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.
JdemoncTpanuu:

IToprpetsr: H. K. Konsnos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumpt w  cxembl: «Tunel  mutaswmsy, «Metabomusm»,  «MUTOXOHAPHUIY,
«QHepreTrueckuii oomen», «Xmoporuacty, «Dorocunres», «Ctpoenne IHK», «Crpoenue u
¢byHKnuoHMpoBaHue  TeHay, «CuHte3 Oenka», «l'eHeTmueckuii  kom», «Bupycen,
«bakrepuodparn», «Ctpoenue u xku3HeHHbIH wnuka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanus JTHK».

Ob6opynoBanue: moaenu-amuiukanuu «Yasoenne JAHK u Tpanckpumnus», «buocunres
oenka», «CTpoeHune KIeTKu», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOXKeHHEe U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii WK, WM JKU3HEHHBIM 1MKI KieTku. MHATepdaza m muto3. Ilporeccsr,
npoTekaromue B uHTepdaze. Permmmkammsa — peakuus matpuuHoro cuHresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HabOp — KapuoTwm. J[UTIOWIHBIN W TaruIOWTHBIA XPOMOCOMHBIC
Habopbl. XpoMaTupl. LluTonornueckue OCHOBBI Pa3MHOXKEHHMS M MHIUBUAYaAIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muro3. Cragum murtosa. Ilpoueccel, mpoucxoisdmye Ha pa3HbIX
CTaIusAX MUTO3a. BHoJIOTHUeCcKnii CMBICIT MATO34.

[Tporpammupyemast rudeb KIETKH — aronTos.

@opmbl  pa3MHOXKEHHS OpraHu3MoB: Oecmojioe © mojoBoe. Buael Oecrnosoro
pa3sMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAaHUE OJHO- U MHOTOKIJIETOYHBIX, CIIOPOOOpa3oBaHHE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLUN.

[TonoBoe pa3MHOKeHHUE, €T0 OTIIMYUS OT OECIIONOTO.

Meiio3. Cranun wMmenosa. IIpomecchl, nmpoucxonsdimme Ha cragusx Menosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronorndeckuii CMbICH U 3HAY€HHE Meo3a.

["ameTorenes — npotecc 00pa3oBaHUsl MOJOBBIX KJIETOK Y KHUBOTHBIX. [10JI0BBIE *Kene3bl:
CEMEHHMKHM M suyHUKU. OOpazoBaHuE M pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CrepMaTro3ou,
AWIEKIeTKa) — crepmaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOCHHUs SHIEKIETOK U
criepmaro3onioB. OmnonorBopenue. [lapreHorenes.

WunuBuayanbHOe pa3BUTHE (OHTOTeHe3). OMOpUOHANbHOE pa3BUTHE (IMOpHOreHe3).
Oranbsl 3MOPHOHAIBHOTO Pa3BUTUSL Yy TO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHUE, TacTPyJIsLUs,
opranoreses. I[loctamOpuonanbHoe pazBuTHe. THUIBI MOCTIMOPHUOHANIBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE
BBI3bIBaTh BPOXKIEHHBIE YPOACTBA.

Poct u pazButne pacteHuil. OHTOreHe3 BETKOBOTO PACTEHUs: CTPOCHNUE CEMEHH, CTAIUU
pa3BUTHS.

JdemoncTpanuu:

Ta6nuue! u cxembl: «@OpPMBI pa3MHOXKEHUSI OPTaHU3MOBY, «/[BOIHOE OIJIOJJOTBOPEHHE Y
LBETKOBBIX pacTeHWi», «BereraTuBHOe pa3MHOXEHUE pacTeHMiI», «JlelleHne KIIEeTKH
Oakrepuit», «CTpoeHHE MOJOBBIX KJIETOK», «CTpoeHHEe XpOMOCOMBI», «KiIeTouHbI UK,
«Permmukanua [ITHK», «Mwuto3», «Meio3y», «lIpsmoe u Henpsmoe pa3Butue», «l'ameroreHes y
MJIEKOMUTAIOIIUX U YeJI0BEKa», «OCHOBHBIE CTaJUM OHTOTEHE3A.

O6opynoBaHue: MHKPOCKON, MUKporpenapaTsl «CriepMaTo30U/bl MIIEKOMUTAIOIIETOY,
«Annexnerka Miekonurawomero», «KapnoknHes B KJIE€TKax Kopelika JyKa», MarHUTHas
MojeNb-anIuKanus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlabopatopnas pabora Ne 3. «HaOmromenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JTyKa Ha
rOTOBBIX MUKpPOIIpENapaTax».



Jlaboparopnass pabora Ne 4. «V3yueHue CTpOCHHsI TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOMpenapaTax».

Tema 6. HacsiencTBeHHOCTb M H3MEHYHUBOCTH OPraHN3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropusi pa3BuTug reHeTHKUA. Ponb nuromoruv u
AMOPHUOJIOTUN B CTAHOBJICHUU T€HETHKU. BKIIag pOCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHEeTUKU. MeTonbl TEeHETUKH (THOPHUIOIOTHYECKUM, IUTOTCHETHUUECKH, MOJEKYISIPHO-
reHeTndeckuii). OCHOBHBIE TeHETHYECKUE MOHITHA. | eHeTHUecKass CUMBOJIMKA, UCIIONIb3yeMasi B
CXEMax CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HAclEeJOBaHUs  MPU3HAKOB, ycTaHoOBIeHHble [.  MeHaenem.
MonorubpuaHoe CKpemuBanue. 3akKoH eIMHO00pa3us THOPUAOB MepBOTO MokoJieHus. [Ipasuino
JOMUHHUPOBAHMS. 3aKOH paclIelieHusl npu3HakoB. [umnore3a uuctoThl ramer. llomHoe u
HETOJHOE JOMUHUPOBAHHUE.

JlurubpuaHoe  CKpellMBaHHWE. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHS  MPU3HAKOB.
[{utoreHeTuyeckue OCHOBBI JAWUTHOPHIHOTO CKPENIMBAHUA. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonb30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS JIJISl ONIPEICICHHUS TEHOTUTIA OCOOH.

CuerieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprama mno cuemjieHHOMY
HACJIEIOBAHUIO I'eHOB. HapylieHue cuernieHusi TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHsI HACIEACTBEHHOCTH. | €eHETHYECKNE KapTHhI.

I'enetnka nona. XpoMOCOMHOE OIpeAesieHHE Mojia. AyTOCOMBI U IMOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3mbl. HacnmemoBaHwe NpPU3HAKOB, CUEIJICHHBIX C
MOJIOM.

N3MenunBOCTh. BUbl N3MEHYMBOCTH: HEHACEICTBEHHAS U HACIECTBEHHAs. Posb cpebl
B HEHACIICJICTBEHHOW W3MEHYHMBOCTH. XapaKTepUCTHKA MOAN(PUKAIMOHHON H3MEHYUBOCTH.
BapuanmonHsiil psg n BapuanvoHHas kpuas. Hopma peakiuum npusHaka. KonmdyecTBeHHbIE 1
KaueCTBEHHBIC IPU3HAKU U UX HOpMa peakinu. CBoHCTBa MOIU(PUKAIIMOHHON N3MEHYHBOCTH.

HacnencrBenHas, Wiy reHOTHIMYECKas, N3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 u TONOBOM mMporecc — OCHOBA KOMOWHATUBHOW W3MEHYHMBOCTH. MyTallMOHHAS
n3MeHYNBOCTh. Kiaccudukainus MyTamnuii: TeHHBIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa u
MPUYKHBI MyTail. MyTareHHsle (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACJIEICTBEHHOM
m3meHuanBoctr H. 1. BaBuiona.

BresnepHas HaclneACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka wenoBeka. Kapuwotun denoBeka. OCHOBHbIE METOJbl TEHETHKH YEJIOBEKA:
TCHEAOTUYECKHH, ONU3HEIOBBIA, I[MTOTCHETUYECKUH, OHOXMMHYECKUN, MOJIEKYISIpPHO-
reHeTndeckuii. COBpEeMEHHOE ONpeNesieHHe TEHOTHIA: TIOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIHPOBaHUE, B TOM uucie ¢ nomombio [I[P-ananmza. HacnencrtBenHbsie 3aboseBaHus
YeJIOBeKa: TeHHble OoJyie3HH, OOJIE3HM C¢  HACJIEICTBEHHOW TMPEIPacroyiOKEHHOCTHIO,
XpoMocoMmHble Oonie3Hn. CoMaTWyecKue U TeHepaTuBHble MyTanud. CTBOJIOBBIC KIETKH.
[TpuntumEl 3M0pOBOTO O0pa3a KW3HH, JUATHOCTUKH, MPODUIAKTUKN U JICUCHUS TEHETHYECKUX
Oone3Heil. MeanKo-TeHeTUYeCKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHHWE MEIUIMHCKON TeHETHKH B
MPEAOTBPAICHUH U JICUCHUN TEHETHICCKUX 3a00JICBaHUI YeTOBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.

Tabmuipl 1 cxembl: «K MOHOTHOPHUIHOE CKPEIIMBAHUE U €TO IUTOTEHETUYECKas: OCHOBAY,
«3aKOH pacHIeIUICHUsIT M €ro IMTOIr€HETHYeCKas OCHOBa», «3aKOH YHMCTOThI TaMETy,
«Jlurnbpunnoe ckpemmBanuey, «lluTomorudyeckne OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUSY,
«Menosz», «B3zanmoneincTBrue ajielbHbIX F€HOB», «[ eHeTHYecKue KapThl paCTeHUM, )KUBOTHBIX
1 4YeynoBekay, «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEAOBaHMS, CIEIJIEHHOTO C IOJIOMY,
«KapuoTumbl dYenoBeka U JKUBOTHBIX», «BUABI HM3MEHUHMBOCTHY», «MoauduKalmoHHas
M3MEHUYNBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTrka rpymnm kpoBm», «MyTarmoHHas
W3MEHYHUBOCTEY.



Ob6opynoBanue: Mojaenu-anIuukanuu «MoHorubpuaHoe ckpeuBanuey, «Hemomnoe
JOMUHUpOBaHUEe», «JurnOpunnoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, mytanun (HOpMbl KPBIIEB M OKPAcKH Tena), repoapuit
«I"'opox moceBHOW».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlabopaTtopnast pa6ora Ne 5. «3ydeHue pe3yabTaToB MOHOTUOPHIHOTO U JUTHOPUIHOTO
CKpEUIMBaHUsA y Ap030(UiIbl Ha TOTOBBIX MUKpPOINpEnapaTax».

Jlabopartopnast pa6ora Ne 6. «3ydenne moaudukainoOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BapHAalIOHHOTO psZia U BApUALIMOHHOW KPUBOI.

Jlabopatopnas pabora No 7. «Awanm3 wMyTanmmid y JApo30QUIBI HA TOTOBBIX
MHUKpOIIpenaparax».

[IpaxTrueckast padota Ne 2. «CocTaBiieHue 1 aHaJIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuus Kak HayKa U MpoILecC. 3apokACHUE CEIEKIMU U noMecTukaus. Ydyenue H. WM.
BaBuioBa o mEeHTpax NPOUCXOXKICHUS M MHOrooOpas3us KyJIbTYpHbIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKIMH. MaccoBbI U MHIUBUAYaAIbHBIH OTOOPHI B CEICKIUU
pacTeHuid u kUBOTHBIX. OlleHKa 3KcTepbepa. bIN3KopoACTBEHHOE CKpellBaHUe — UHOPUIUHT.
UYucras nuHug. CkpemumBaHue 4YHCThIX JuHuil. [ereposuc, wunm rulOpugHas cuia.
HeponcrtBennoe ckpemuBanue — aytOpuaumur. OtnanéHHas ruOpuamzanuss v e€ yclexwu.
HckyccTBEHHBIE MyTareHe3 M IMOJMY4YEHHE MOJMILIONIOB. JlOCTHIKEHHUS CENEKLUMU PacTEeHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosnorua Kak OTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTalbl CO3JaHUS
pexombunanTHoit JIHK u Tpancrenneix opranusmoB. Kinerounas wumxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHU. KiloHMpoBaHME BBHICOKONIPOTYKTUBHBIX
CEJIbCKOXO3SIIICTBEHHBIX OPraHM3MOB. OKOJOTMYEeCKHe M JTudeckue mnpobiemsl. MO —
TeHEeTHYECKU MOAU(PUIIMPOBAHHBIE OPraHU3MBI.

JleMoHcTpanuu:

IToptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabnmunpel U cxembl: Kapta «LIeHTpbl MPOMCXOXIEHUS U MHOT000pas3usi KYJIbTYPHBIX
pacteHuii», «Ilopoasl TOMalIHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpuauzanus», «Paborer akamemuka M. @. WBanoBay, «llomummonmus», «OOBEKTHI
ouotexHonorun», «Kierounsle KyJlbTypbsl U KIOHHUpOBaHHE», «KOHCTpyHpoBaHHE M NEpPEHOC
T€HOB, XpPOMOCOM).

OO6opynoBaHue: MyJISDKH IUIOJIOB M KOPHEIUIOJNOB IMKHX (POPM M KYJIBTYPHBIX COpPTOB
pactenui, repbapuii « CelbCKOX03SIMCTBEHHBIE PACTCHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/bI UM JOCTHKEHHS CEJEeKIUH PAcTeHUH M >KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATENbHBI Y4aCTOK, B TEIUIMYHOE
XO035IICTBO, J1abOpaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoaonIMOHHAS OHOJIOTHA.

[IpeanochIKM BO3HUKHOBEHUS! 3BOJIIOLMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOpHUsl U €€
MecTO B Onosoruu. BivsHue 3BOMIOLMOHHON TEOPUH HA pa3BUTHE OUOJIOTUU U APYTUX HayK.

CeugerenscTBa 53BOJIIONUH. IlajleOHTOJIOrMYECKHE: ITOCIIEA0BATEILHOCTE ITOSIBJIICHHS
BHJIOB B TMAJICOHTOJIOTUYECKON JICTOMHCH, TIepeXoHbIe popMbl. bruoreorpadudeckue: cxoncTBo
U paznuare GayH u GIop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJICTBA W Pa3IUYUs SMOPHOHOB Pa3HBIX BHUJIOB TO3BOHOYHBIX.
CpaBHHUTENbHO-aHATOMUYECKUE: TOMOJIOTHYHbIEC, aQHAJIOTHYHbIC, PYJUMEHTApHbBIE OpPraHbl,



aTaBU3Mbl. MOJIEKyJIApHO-OMOXMMHUYECKHE: CXOJACTBO MEXaHHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0O0JINYECKUX MyTeH y BCEX OpraHU3MOB.

OpomonmonHass Tteopuss Y. [lapBuna. Ilpennocwiiku BO3HHMKHOBEHHUS JapBHUHHM3MA.
JIBKyIiMe Cuiibl 3BOJIOUMH BHAOB 1o JlapBuHy (M30BITOUHOE pPa3MHOXKEHHE MpU
OrPaHUYEHHOCTH pPECypCcoB, HeompeaeiaéHHas H3MEHYMBOCTh, OOpb0a 3a CyIlecTBOBAaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBotonun (CTD) u e€ oCHOBHBIE MOTOKEHHUS.

Muxkposomtonus. [Tonynsius Kak equHUIA BUIa U BOJIOLUH.

JIBrkyne cuibl ((akTopbl) ABOJIONMM BHJOB B MpHUpoje. MyTallMOHHBINA Ipolecc U
KOMOMHATHBHAas HW3MEHYUBOCTh. [lomynsiioHHble BONHBI U JApedd reHoB. M3onmauus u
MUTpaLusl.

EctectBenHblil oTOOp — HampaBisitomuidi ¢axktop 3Bomronuu. DopMbl €CTECTBEHHOTO
otOopa.

[Iprcnoco0aeHHOCTh OPraHu3MOB Kak pe3ysbTaT 3Bosmonuu. [IpuMeps! npucnocobnenuit
y OpraHu3MoB. ApoMop(03bl U UIHOATATITAIIHH.

Bun u Bunoo6pasoBanue. Kputepuu Buma. OcHOBHbIE (QOpMBI BHUI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rHYECKOe.

MaxkposBomorus. PopMbl 3BONIONUK: (pUIIeTHYECKasl, JUBEPreHTHasl, KOHBEPIreHTHas,
napaiensHas. HeoOpatumMocTh 3BOMIONNY.

[IpoucxoxaeHne  OT  HECMENUATU3HPOBAHHBIX  TPEIKOB. [Tporpeccupyromias
crenuanu3anus. AanTuBHas paidalus.
JdemoncTpanuu:

IToprpersr: K. JIunnen, XK. b. Jlamapk, Y. apsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBeprios.

Tabmuupelr u cxemsl: «Pa3BuTHe opraHuyeckoro Mupa Ha 3emie», «3apoiblIin
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «®PopMbl OOpsObI 3a CYIIECTBOBAHHEY,
«EctecTBennbiit  oTtOOp», «MHOroobpa3zue CcopToB pacTeHui», «MHoroodpasue mnopos
KUBOTHBIX», «ITonmynsuumy, «MyTannonHas W3MEHYHMBOCTBY, «Apomopdo3bD»,
«Manoanantanuny, «OO0mas nereHepanus», «JBmxymme cuisl 3Bomonun», «Kapra-cxema
Mmapuipyta mytemectBus Y. lapeuna», «bopsba 3a cymectBoBanue», «lIpucrnocobieHHOCTD
opranusmoBy, «I'eorpadudyeckoe BU1000pazoBaHuEe», « IKOJIOTHIECKOE BUJ000OPA30BAHUEY.

O6opynoBaHue: KOJUIEKIIMSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH, HA0Op IUIOO0B U
ceMsH, KoJuteKius «lIpumepsl 3alIUTHBIX TPUCTIOCOOJICHUH Y )KUBOTHBIX», MOzelb «OCHOBHbBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieb « CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, Koyuiekius «DopMbl COXpPaHHOCTH HCKOIAEMBIX
KUBOTHBIX M pacTeHui», Mojenb amrinkanus «llepexkpéct xpomocom», BiIaKHbIE MpenapaTsl
«Pa3Butue Hacekomoro», «Pa3Butue mATymKu», MHUKponpenapaT «Jlpo3oduna» (HopMma,
MyTaluu (GOpMbI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlabopatopnast pa6ota Ne 1. «CpaBHeHHE BHUIOB IO MOP(OIOTHIECKOMY KPUTEPHIOY.

JlaGopatopnass pabora Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHM3Ma Hu eé
OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble TPEICTABJICHUS O 3apOKIE€HUU XKU3HU. HaydHble THIOTE3bl BOZHUKHOBEHUS
KHM3HM Ha 3emJjie: a0MOreHe3 W MaHCIepMHs. XUMHYecKas IBOJIONUS. AOHOTEHHBIN CHHTE3
OPraHMYECKUX  BELIECTB M3  HEOPraHMYeCKHX. OKCIEPUMEHTaJIbHOE  MOJTBEPKICHHE
XUMUYecKoll sBomtonu. HavanbHble 3Tamnel Ouonornyueckoil ssomonuu. ['nnoreza PHK-Mupa.
®opmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHUKHOBEHHE MPOTOKIETKH. [lepBble KIIETKH U UX
sBOIIIOLINA. POPMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.



PasButne >xku3HM Ha 3emsie 1o odpaM U nepuosaM. Karapxeil. Apxeiickas u
npotepo3oiickast dpel. Ilanmeo3oiickas spa u €€ TEPHOIBI: KEMOPHHCKWN, OPIOBUKCKUH,
CUJIypUNCKHM, IEBOHCKHUI, KAMEHHOYT OJIbHBIN, IEPMCKHA.

Me3so30¥ickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaiiHo30iickas 3pa u €€ nepuo/pl: ajgeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIN.

XapakTepucTuKa KiauMaTa U Te€O0JOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pPacTUTENFHOTO M KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHMid U KUBOTHBIX. llosiBieHue,
paciBeT U BHIMUPAHUE TPYMIT )KUBBIX OPTraHU3MOB.

Cucrema OpraHMYECKOro MUpa Kak OTpa)k€HHE 3BOIMOLUH. OCHOBHBIE CHCTEMAaTHYECKHE
IpyNIbl OPraHU3MOB.

OBomronysl  4eiloBeKa. AHTPOIIOJIOTHA Kak Hayka. Pa3BuTtue mpencTaBiIeHUl o
MIPOUCXOXKICHNUHN YeoBeKa. MeToibl u3ydeHus: antpornorene3a. CxoAcTBa U pa3inyusl 4eJIoBeKa
1 )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIIOBEKA.

JBwxymue cunsl (akTopbl) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYHMBOCTH U
ecTeCTBeHHbIH 0TO0p. OOIIeCTBEeHHbIH 00pa3 )KU3HU, U3TOTOBICHUE OPYAMN TPy, MBIIUICHUE,
pedsb.

OCHOBHBIE CTaUM WU BETBU 3BOJIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, UeIOBEK yMeENblH,
UYenosek npsMoxonamui, YenoBek Heanaepranbckuii, Yemoek pasymHbii. Haxoaxwm
HCKOIIAaeMBIX OCTAaTKOB, BpPEeMs CYIIECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME pachl: eBpoONeoHHas (eBpasuiickas), HErpo-
aBcTpajoujgHas  (dKBaTOpHalbHas), MOHTOJIOMAHAs  (a3uWaTCKO-aMepuKaHCKas).  YepTol
NPUCHOCOOTICHHOCTH TPEACTAaBUTENEH UeNOBEYEeCKUX pac K YCJIOBUSAM CYHIECTBOBAHMS.
EnuncTBO "enoBeveckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsi: @. Penu, JI. ITactep, A. . Omapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabnuue! u cxemsbl: «Bo3HukHOBeHHe COJIHEUHOM cucTeMbl», «Pa3BUTHE OpraHMYECKOro
mupay», «PactutenbHas kietka», <«OKuBoTHas kierka», «lIpokapuoTmdeckas KieTkay,
«CoBpeMeHHasi CUCTEMa OpPraHM4ecKoro Mupa», «CpaBHEHME aHATOMMUYECKHUX YEpPT CTPOCHMS
YelloBeKa U 4el0BEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaICOHTOJIOIMUECKUX HaXOO0K
IIPEIKOB COBPEMEHHOIO uejoBeKa», «JlpeBHeimme moan», «/lpeBHue monn», «llepbie
COBPEMEHHBIE JIIOIN», «HemoBeYeCKne pacoh».

Ob6opynoBanue: Mynsku — «lIpoucxoxneHne uenoBeka» (OIOCTBI  aBCTpaJIONUTEKa,
MUTEKaHTPONa, HeaHAepTallblla, KpOMAaHbOHIIA), CICHKU WU M300pa’keHUs KaMEHHBIX OpYIHii
NEPBOOBITHOTO YeNoBeKa (KaMHM-4ONINepsl, pyouia, ckpebia), reoXpoHOJIOTHYecKas Talnuua,
KoJuteKus «®opMbl COXPAHHOCTH MCKOMAEMBIX KHUBOTHBIX U PACTCHHI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Ipaxtuueckas padota Ne 1. «/3ydyeHne MCKOMAaEeMbIX OCTAaTKOB PACTCHHUM M KUBOTHBIX B
KOJUIEKLIUSAX).

DKCKypcHsi «DBOJIIOIHUS OPTAaHUYECKOT0 MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIA WIIH
KpaeBeqUeCKUid My3ei).

Tema 3. OpranusMbl 4 OKpYyKaOLIas cpeaa.

OKojoruss Kak Hayka. 3ajauyd M pas3fenbl JKOJOTMU. MeTolbl HKOJIOTHYECKUX
HCCIEA0BAHUMN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUS ~ OpraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  I[OYBEHHa,
BHYTpUOpPraHU3MEHHas.

Okonornueckue (akropel. Krnaccudukanums skonorudyeckux (akTopoB: aOHMOTHUECKHE,
OMOTHYECKHE U aHTpONOreHHbIe. J(elicTBHE IKOIOTHYECKUX (PAKTOPOB Ha OPraHU3MBI.

AbGunoTtnueckue  (akToOpbl:  CBET, TeMIeparypa, BiIaXHOCTb. DoTonmepuoausm.
[IpucnocoOnenust opraHu3MoB K JeicTBHIO aONOTHYECKUX (aKkTOpoB. bruonmoruueckre puTmsl.



buotnyeckne  ¢dakropel. Buapl < OMOTHYECKMX  B3aUMOJCHCTBUI:  KOHKYpPEHIIUS,
XHUIHUYECTBO, CUMOMO03 U ero ¢gopmsl. [lapasutusm, koomnepanus, MyTyaau3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaXJEOHMUECTBO). AMEHCANM3M, HEHUTpanu3M. 3HaueHHe OUOTHYECKHUX
B3aMMOJICHCTBHI JIIsl CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTepUCTUKU Nomyssiiud. (OCHOBHBIE MOKA3aTENM IOMYJISLUH:
YHCIEHHOCTh, IUJIOTHOCTb, POXKJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT, MUTpamnus. JuHamuka
YHMCJIEHHOCTHU NOIYJISIIMY U €€ peryJssaiusl.

JdemoncTpanuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. I'ekkens.

Tabmumpr u cxemsl: kapta «lIpupogasie 30Hb1 3emin», «Cpenbl OOUTAaHUS OPTaHU3MOBY,
«Dotonepuoausm», «llomymsmum», «3aKOHOMEPHOCTM pPOCTAa YHMCIECHHOCTH IOMYJISLUH
uH@y30pun-Tyhenbkn», «llumessie nenmy.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlabopaTtopnas padota Ne 3. «Mopdomornueckne 0COOEHHOCTH paCTEHUN U3 Pa3HBIX MECT
OOUTaHUS.

Jlabopatopnas pabota Ne 4. « BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuueckas padora Ne 2. «[loac4€r IIIOTHOCTH MOMYJISAIMNA Pa3HbIX BUAOB PACTCHUI.

Tema 4. Coo0mecTBa u 3K0JIOTHYECKHE CHCTEMBI.

CoobmectBo  opraHu3MoB  —  OuoneHo3.  CTpykTypbl  OHOIIEHO3a:  BHUOBaf,
MIPOCTPAaHCTBEHHAs, Tpopuueckas (mumienasi). Bunsl-nomuHanTel. CBsi3u B OMOIIEHO3E.

DOkosiornyeckue cucteMsl (dkocuctembl). [loHarue o0 skocucteMe U OHMOreoleHO3e.
OyHKIMOHAIbHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJYLEHThl, KOHCYMEHTBI, pPEIyLECHTHI.
KpyroBopoT BemecTB M MOTOK SHEPIUUM B dKocucteme. Tpoduyeckue (MuUIIEBbIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNM 3KOCUCTEMBbI: Ouomacca,
NPOAYKIMS. ODKOJOTWYECKHE NHpaMHJIbL: HPOIYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTh, CAMOpPETryJianus, pazButue. CyKieccus.

IIpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. ODKOCHCTEMA XBOWHOTO WIN
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOTeHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KOCHCTeMBl. buosioruueckoe u
XO03s5IIICTBEHHOE 3HAYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroiuuBocTd skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pazHooOpa3us Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa Ouocdepsl.
XKusoe BemectBo M ero QyHkuuu. OcobeHHOCTH Ouocdepbl Kak INI0OATBHOM 3KOCHUCTEMBI.
JluHaMuuecKoe paBHOBECHE U 0OpaTHas CBsA3b B OHocdepe.

KpyroBopoTsl BemiecTB UM OHOr€OXMMHYECKHE IMKJIBI AJIEMEHTOB (YIJIepoja, a3oTa).
3oHanpHOCTH OMOCchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emiin. AHTpONIOTeHHBIE U3MEHEeHUs B Onocdepe. [ modanbHbIe
HKOJIOTHUECKUE TPOOIIEMBI.

CocyuiecTBoBaHHE NPUPOJBI U yeroBeuecTBa. CoxpaHeHHe OMOpa3HOOOpas3us Kak OCHOBA
ycroifunBocTi Ouochepsl. OCHOBA PallMOHANIBHOTO YIPABJICHUS MPUPOAHBIMU PECypcaMH U MX
UCIOJIb30BaHue. JlocTrykeHns: OMONIOrUH U OXpaHa MPUPO/IBIL.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnn, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuue! u cxemsl: «Ilumessie nenn», «bruonenos: coctaB u cTpykrypa», «lIpuponHsie
coobmectBay, «llemn mnuranus», «Okonornyeckas nupamuaa», «buocdepa u denoBek»,
«OKocHCcTeMa IIHMPOKOJIMCTBEHHOIO Jieca», «IJKOCHUCTEMa XBOWHOro Jjeca», «buorenos
BoloéMay, «ArpoueHo3», «llpuMmepHble aHTpPONOTeHHBbIE BO3JEHCTBUS HA TMPUPOIY»,
«BakHelilMe MCTOYHMKM 3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHeHIIas
cocrapJstonias ouocdeps», «DakTopsl Aerpaganuu nousy, «[lapaukossiit ap ek, «PakTophI
PalMoaKTUBHOTO 3arps3HeHus: ouocdepr», «O0mIas cTpykrypa ouocheps», «Pacmnpocrpanenue



KU3HU B Ouochepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B OGuochepey,
«KpyroBopoT azora B mpupoze».

Ob6opynoBanue: MO/IeTb-aNTITHKALHS «TunuuHble OMOIICHO3BI», repbapmii
«PactutenpHbIe  cooOmiecTBa»,  Koiuekiuu — «buomenos3», «Bpemurenn — BakHEHIINX
CEeNIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuM M KOJUIEKUMH PACTEHMH M  JKUBOTHBIX,
MIPUHAJICKANTUE K Pa3HBIM 3KOJIOTMYECKUM IpylaM oaHoro Buaa, Kpacnas kaura Poccuiickoit
denepanyu, U300paKEHUS OXPAHAEMBIX BHJIOB PACTEHUH U )KUBOTHBIX.

IIVTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

Cornmacno ®I'OC COO, ycraHaBiaMBarOTCs TpeOOBaHMS K pe3yjbTaTaM OCBOCHHUS
00yYaroImuMucCs MporpamMM CpeaHero oouiero o0pa3oBaHus: JTUYHOCTHBIM, METAPEAMETHBIM U
MPpEAMCTHBIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType JHMYHOCTHBIX PE3YyJbTATOB OCBOEHUA MpeameTra «bHUOJIOTHs) BBIICICHBI
CIICAYIOIIME  COCTABIISIOLIME: OCO3HAHME OOYyYalOIIMMHUCS  POCCHUICKOW  TpakJaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIIPEAETICHHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IIEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOEXKIeHUI JIMYHOCTH Ha OCHOBE KJIFOYEBBIX LEHHOCTEH U MCTOPUYECKUX TPATUIMI pa3BUTHS
OMOJIOTUYECKOT0 3HAHUs, TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B
cBOEH JACATCIIBHOCTH OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUucCymumMu CHUCTEME
OMOJIOTHYECKOTr0 00pa3oBaHMs, HAJIWYME HSKOJOTMYECKOTO TMPABOCO3HAHMSA, CHOCOOHOCTH
CTaBUTBb LCJIU U CTPOUTH ) XKU3HCHHBIC IJIaAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHMS MpeameTa «buosorus» AoCTUraloTcs B €IUHCTBE
yqe6H0171 M BOCHUTATEIHLHOH ACATCIIBHOCTU B COOTBETCTBUH C TPpAAULIMOHHBIMH pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMU, HCTOPUUYECKUMHU U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, MPUHSATHIMU B
oOmiecTBe MpaBUiIaMH M HOpMamH TOBEIEHHUS W CIOCOOCTBYIOT IMpolleccaM CaMOIO3HAaHMS,
CaMOBOCIUTAHUSI U CaMOPA3BUTHUA, PAa3BUTUS BHYTPEHHEW MO3WLIMU JIMYHOCTH, MATPUOTH3MA,
YBaXKEHMUSI K 3aKOHY W IPABOMOPSAIKY, YEIOBEKY TPyda M CTapIIEMy IIOKOJECHUIO, B3aMMHOIO
yYBaOXKEHUs, OEpeHOro  OTHOWIEHHWS K  KyJAbTYpHOMY  HACIEAMIO U  TPAAHUIUIM
MHOTOHAIIMOHAILHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYKarollen cpee.

JIMdHOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOTO mpeaMera «buonorusy MOMKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTh O0YYalOUIMXCs PyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CUCTEMOH IIEHHOCTHBIX OpHUEHTAlMW, TMO3UTUBHBIX BHYTPEHHHUX
yOSXKICHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIEeCcTBa,
paclIipeHHe JKU3HEHHOTO OIbITAa U ONBITA AESITEIBbHOCTU B IPOLIECCE PEATN3alMU OCHOBHBIX
HaHpaBJ'IeHI/Iﬁ BOCITUTATEIILHOMI JACATCIbHOCTHU, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOTr0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TO3HWIMK  OOydYarOIIerocss Kak AaKTUBHOTO |
OTBETCTBEHHOTO WJIEHa POCCUIICKOr0o OOIIECTBa;

OCO3HAaHHUC CBOMX KOHCTUTYUHOHHBIX IIpaB H O6$I33HHOCT€I71, YBaXXCHHUEC 3aKOHA H
MPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATENbHOCTU MPU CO3/aHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TTO3HABATENIBHBIX 33124, BHIIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TMIO3HMIIMIO TIO OTHOIICHUIO K SIBICHUSAM
COBPEMEHHOMW KHU3HU U OOBACHATH €€;



YMEHHE Yy4YUTBIBATH B  CBOMX  JICHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMU yOEKIECHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSMH M COITUATBLHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJIHEHUS YUYEOHBIX,
MO3HABATENIbHBIX M HCCIEAOBATEIbCKUX 3a7ad, YBaXUTEILHOTO OTHOIICHHS K MHEHHUIO
OIIOHEHTOB P 00CYXJIEHNU CIIOPHBIX BOIPOCOB OMOJIOTMUECKOT0 COJIEPIKaHuUS;

TOTOBHOCTH K TYMaHUTapHOUN M BOJOHTEPCKON NESTEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TPa)TaHCKON WACHTUYHOCTH, TATPUOTU3MA, YBAKCHHS K
CBOEMY HApOJdy, YyBCTBa OTBETCTBEHHOCTH Iepen PoamHOM, ropoCTH 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KyJbTYpY, MPOILJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACICAUIO ¥ TaMSATHUKAM TPUPOJIBI,
JNOCTHKEeHUSIM Poccun B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBJIEHHWE U pa3BUTHE
OMoIOTHH, TOHUMAaHUS 3HAYEHUSI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IBI, B )KH3HHU YEJIOBEKa U
COBPEMEHHOTO OOIIECTBA;

ujeiHas yOe:KIEHHOCTh, TOTOBHOCTh K CITY>K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HaHME AYXOBHBIX IEHHOCTEW POCCHIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHHS,

CIIOCOOHOCTh OIICHWBATh CUTYAIMIO W NMPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIJa B IOCTPOEHHE YCTOMYMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pPOJUTEISM, CO3/IaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO TIPUHSTHUS IIEHHOCTEH CEMEHHOM KM3HW B COOTBETCTBUU C TPAIUIUSIMU HAPOOB
Poccuu;

4) 3cTeTUYECKOTr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETHUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHUMAHUE AMOIIMOHAJIBHOTO BO3/ICUCTBUS KMUBOM MPUPO/BI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHHWE TNPOSBIIATH
KauecTBa TBOPUYECKON JTMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUs, (POPMHUPOBAHUS  KYJbTYPbl  310POBbS U
3MOIMOHAIBHOTO 0JIArONOJIYYHSI:

MMOHUMAaHWE W pealln3alisl 3I0pOBOro U 0e30MmacHoro 00pasa >KU3HU (370pOBOE MHUTAHHUE,
COOJTIOICHHE TUTHEHUYECKUX TPABHI U HOPM, cOATaHCHUPOBAHHBIA PEXHUM 3aHSATUH U OTABIXA,
perynsipHass (U3HYECKas aKTHBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPU3MUECKOMY U TICUXUIECKOMY 3/I0POBBIO;

MOHUMAHWE 1IEHHOCTH TIpaBWJ WHAMBUIYAIBHOTO M KOJJIEKTUBHOTO 0€30mMacHOro
MOBEJICHUS B CUTYalUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHHWE TOCJICJICTBUA W HEMPHSTHS BPEAHBIX MPHUBBIYECK (YMOTPEOJICHUS aJIKOTOJIS,
HApPKOTUKOB, KypEHUs);

6) TPyA10BOr0 BOCIMTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTepPCTBAa, TPYIOTIO0HE;

TOTOBHOCTH K aKTUBHOM JCSITEIIBHOCTH TEXHOJIOTUUECKON 1 COITMATBHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBAaTh, IUIAHUPOBATH W CAMOCTOSITENIbHO  BBIMIONHITH  TaKYHO
NeSITeNIbHOCTD;

HMHTEpeC K pa3nuyHbIM cdepam mpodeccrnoHanbHON AESITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIN BEIOOp OyayIeit mpodeccun U peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TJIAHBI;



TOTOBHOCTh M CHOCOOHOCTh K OOPa30BaHUIO M CaMOOOpPA30BaHMIO Ha MPOTSDKEHHM BCEH
KU3HU;

7) 3K010TrM4eCKOr0 BOCIIUTAHUS:

HKOJIOTMYECKH 11eJIecCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOYHMKY KU3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBAHUSI;

MOBBILICHHE YPOBHS 3KOJOTHYECKOW KyJbTypbl: MPHOOpETEHUE ONbITAa IJIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPY>KAIOIIEN CPEIbl;

OCO3HaHUE TI00aTbHOT0 XapaKTepa SKOJIOTHUECKUX MPoOJIeM U IMyTel UX pelieHus;

CIOCOOHOCTh MCIOJIB30BaTh MpUoOpeTacMble MPU M3YUCHUN OMOJIOTUM 3HAHUS M YMEHHUS
IpU pelIeHUuu MNpoOJeM, CBS3aHHBIX C PALMOHAIBHBIM IMPHPOAOIOIb30BaHNEM (CcOOII0IeHNE
[IpaBWJI TIOBEJIEHUS B INPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Onochepsl);

aKTUBHOE HENPUATUE NEHCTBHUM, MPUHOCSIIUX BPEI OKPY’KAIOLIEH MPUPOAHON cCpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HYKOJIOTMYECKHE MOCIEACTBHS MPeIIpUHUMAEMBIX
JEUCTBUN U IIPENOTBpaLIaTh UX;

HaJIMYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIIICHHUS, SKOJIOTHYECKOH KyJbTyphl, OIMbITa
NESATEIBHOCTH  DKOJOTMYECKOM  HAIPABJIEHHOCTH, YMEHHUS PYKOBOACTBOBATbCS WMH B
MO03HABATEJIbHON, KOMMYHHUKAaTHMBHOM M COLMAIbHON MpaKTHKE, TOTOBHOCTH K Y4YacTUIO B
IIPAKTUYECKOM AESITEIbHOCTU IKOJIOTHYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

Cc(OPMHPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSl HAyKH M  OOIIECTBEHHOW MpaKTHUKH, OCHOBAaHHOIO HAa JMajJore KyJbTyp,
CIMOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIHUKYJIBTYPHOM MHUDE;

COBEpIIEHCTBOBAHHUE S3bIKOBOM M YUTATEIBCKOM KYJIBbTYpPbl KaKk CPEeICTBA B3aUMOICHCTBHS
MEXJ1y JIFOJIbMU U TI03HAHUS MUDA,

MOHMMAaHUE CHeUpUKA OHOJOTUM KaK HayKd, OCO3HaHUS €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroleM
MUpEe Kak O €IMHCTBE IMPHUPOAbI, YeJloBeKa U O0OIlecTBa, B TO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHUH MPoOIeM COXpaHeHHsI TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJISi COBPEMEHHOM LMBHIM3ALMU: OOecreueHus
HOBOT'O YPOBHS Pa3BUTHs MEAMLUHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, COCOOHBIX
pelaTh pecypcHble MpoOaemMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOJAA U3 INI0OATBHBIX
HKOJIOTHUECKUX MpoOiieM U obecrieueHHs mepexoia K yCTOHYUBOMY Pa3BUTHIO, PAllHOHAIEHOMY
HCIIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHJIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B MOJYYECHUU OMOJIOTMYECKUX 3HAHWN B LIENAX MOBBIMICHHUS OOIIEH
KyJbTYpbl, €CTECTBEHHO-HAyYHOH TIPAaMOTHOCTH, KaK COCTAaBHOM YacTH (YHKIIMOHAJIbHOMN
IpPaMOTHOCTH 00y4arouuxcs, popMupyemMoit pu U3y4eHuu OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMs, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHMUSA JJIsl aHalu3a W OOBSCHEHUS SIBICHHUH
OKpY’KaIoIIero MHpa M MNPOUCXOASIIMX B HEM H3MEHEHHUI, yMEHHE JeiaTb OOOCHOBAaHHBIC
3aKIIIOYCHUS HAa OCHOBE HAYYHBIX (AKTOB M HMEIOIIMXCA JAHHBIX C IEJIbI0 TOJyYeHHs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OWOJIOTHUECKUE 3HAHUS JUI PELICHHUs
po0JieM B peasbHBIX )KM3HEHHBIX CUTYAlIUSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOU JEATENbHOCTH, TOTOBHOCTh OCYLIECTBIISITH IIPOEKTHYIO U
HCCIJIEIOBATENbCKYIO S TeIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEephIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMI MO OHOJIOTMM B COOTBETCTBHUM C >KU3HEHHBIMH
NOTPEOHOCTSMH.



METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHUS Y4eOHOTo mpeamera «bHonorusy BKIOYAIOT:
3HAYNUMBIC JJIA (bOpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA o6yqa}oumxcsf MCKIUCHUILUITMHAPHBIC
(MexIpeIMeTHbIC) OOIIIeHAYYHbIE TIOHATHS, OTPAXKAIOIIINE [[EIOCTHOCTh HAYYHOU KapTUHBI MUpa
u cneuml)m(y MCTOOOB IMO3HAHUWsA, UCIIOJIB3YEMbBIX B €CTCCTBCHHBIX HAayKax (BeHIeCTBO, OHEpIU-,
SIBIIGHUE, TPOIECC, CHCTEMa, HAY4YHBIM (aKT, MPHUHIHUI, THUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEeOopHsi, WCCIIeIOBaHNE, HAONIOJACHUE, M3MEPEHHUE, IKCIIEPUMEHT W APYTHX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBHs (ITO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYJISATUBHEIC), 00ECIICUHBAIOIIHEC
dbopmupoBanne (HyHKIIMOHATBLHOW TPAMOTHOCTH W COIMAIBLHON KOMIIETCHIIMH OO0YyYaromuxcs,
CIIOCOOHOCTH oOyJaromuxcs HCTIOJIb30BaTh OCBOCHHBIC MEXKIUCHUIUITMHAPHBIE,
MHPOBO33PCHUYCCKHUEC 3HAHUA W YHHUBCPCAJIBHBIC yLIe6HBIe }IeﬁCTBI/ISI B IIO3HABATEILHOU U
COILIMAJIbHOM MPAKTHUKE.

MeranpeaMeTHbIC PE3yJIbTaThl OCBOSHHUS IPOrPaMMBI CPEIHEro 00Imero oOpa3oBaHUS
JOJKHBI OTpakaTh:

OBJIa)IeHI/[e YHUBEPCAJIbHBIMHA y‘lCﬁHI)IMI/[ MO3HABATC/JIbHBIMU I[eﬁCTBHﬂMH:

1) 6a3oBble JIOrHYecKHe TeHCTBUSA:

CaMOCTOATENFHO (OPMYJIUPOBATh MU aAKTyaJIM3WpPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPpU OCBOCHHUU 3HAaHUHU HpI/IéMLI JIOTUYCCKOTO MBIIIJICHUA (aHam/Isa,
CUHTE3a, CpaBHEHMS, Kiaccupukanuu, OOOOIIEHHs), PACKPBIBATh CMBICT OHOIOTHYECKUX
MOHSTUN (BBIIEATh UX XapaKTEpHbIE MPU3HAKH, YCTAaHABINBATh CBS3U C APYTUMHU MOHATUSAMU);

onpenensaTh LEeTu JeATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHIKECHMUS,
COOTHOCHUTH PE3YJIBTATBI ACATCIBHOCTH C TOCTABJIICHHBIMHA LCIIAMU,

UCIIONb30BaTh OMOJIOTMYECKHUE TOHATUSA i OOBSCHEHUS (AKTOB WM SIBICHUH >KUBOU
IIPUPOJIBI;

CTPOUTHh JIOTUYECKHE pacCyKIAeHHUs (MHIAYKTUBHbBIC, JEIyKTHBHBIEC, IO aHAJIOTHUH),
BBISABJIAATE 3aKOHOMEPHOCTU W IMPOTHBOPEYHA B paCcCMAaTpUBACMBIX SABJICHUAX, (bOpMy.]'II/IpOBaTI)
BBIBOJIBI 1 3aKJTFOUCHMUS;

IMPUMCHATE CXEMHO-MOJCIIBHBIC CPEACTBA JIA MPEACTABICHUSA CYHICCTBCHHBIX CBSI3EU U
OTHOIIICHUH B HM3y4aeMBIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTHBOPEYUN Pa3HOTO Poja,
BBISABJICHHBIX B pa3JIMYHbBIX I/IH(l)OpMaHI/IOHHI)IX HCTOYHUKAX,

pa3pabaTeiBaTh TUIAH PEIICHHUS MPOOIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePHATbHBIX
1 HEMATEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIE€ATEIbHOCTb, OLICHUBATH COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OIICHUBAThL PUCKHU HOCJ'IGI[CTBI/II\/’I ACATCIBHOCTH,

KOOPJIMHHUPOBATh M BBIMIONHATH pPadOTy B YCIOBHSIX pPEaNbHOT0, BHUPTYadbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPH PEIICHUH KU3HEHHBIX TPOOIEM.

2) 0a30BbBIe UCCJIEN0BATEIbCKHE 1eHCTBUS:

BIIQ/ICTh HABBIKAMH y4eOHO-HCCIIEOBATEILCKON U MPOSKTHOW AESITeIhHOCTH, HaBBIKAMU
paspernieHus: mpoosieM, CIOCOOHOCTHI0O U TOTOBHOCTBHIO K CAMOCTOSATEILHOMY TOUCKY METOJIOB
pelIeHus TPaKTUYECKUX 3a]1a4, MPUMEHEHHUIO PA3IMYHbIX METOI0B TO3HAHNS;

HCIIOJIB30BAaTh pPa3jJUYHbIC BUIAbI ACATCIIBHOCTH II0 IIOJYYECHUIO HOBOI'O 3HAHHA, €TI0
HMHTEPIIpEeTaliY, MPEeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYyalMsX, B TOM YHUCIE MPHU
CO3JaHUN yqe6HI)IX N COOMAIIBHBIX ITPOCKTOB,

(dbopMUpOBaTh HAYYHBINA THIT MBIIUICHUS, BIa/IeTh HAYYHONH TEPMUHOJOTUEH, KITFOUEBBIMH
IIOHATUAMHU U METOJaMU,

CTaBUTh W (POPMYITUPOBATH COOCTBEHHBIE 3a/ladll B 00pa30BATENbHOW AESITETBHOCTH H
KU3HCHHBIX CUTyallHAX,



BBISIBIIATh MPUYMHHO-CIICJICTBEHHbIE CBSI3M U aKTyaJu3MpOBaTh 3aJaydy, BbIJABUTAThH
TUMOTE3y €€ pelIeHHs, HaXOIUTh AapryMEHThl JUIs JI0OKa3aTeNbCTBA CBOUX YTBEPXKICHHI,
3a/1aBaTh NapaMeTpbl U KPUTEPUHU PEIICHMUS;

aHAJIM3UPOBaTh TMOJYYEHHbIE B XOJAE pEIICHUs 3aJaud pe3yJbTaThl, KPUTHUYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH 1IEJCHANPABICHHBIM MOUCK MEpEeHOca CPEACTB U CIIOCOOOB JCUCTBUS B
MPoeCCHOHATIBHYIO CPEy;

yMETh TEPEHOCUTh 3HAHHWS B  TO3HABATEIbBHYI0O M  MPAKTUYECKYH  oO0xacTu
KHU3HEACSITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC WJCH, TMpeJjiaraTb OPUTHHAIBHBIC TOAXOIAbl W PEIICHUS, CTAaBHUTH
POOJIEMBI H 3aJ1a4H, JOMYCKAIOIUE allbTEPHATUBHBIC PEIICHUS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHUKAX WH(MOpMANUU (TEKCTE y4eOHOTro Mmocolwus,
HAy4YHO-TIOMYJISIPHOM NHUTEepaTrype, OMOJOTHYECKUX CIOBapsAX M CHPAaBOYHHUKAX, KOMIBIOTEPHBIX
0a3ax nmaHHBIX, B HHTepHeTe), aHAMU3UPOBAaTh WHGPOPMAIUIO PaA3TUYHBIX BUAOB U (opMm
MIpe/ICTaBICHUS, KPUTHUYECKH OI[CHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(dbopMyIMpoBaTh 3amMpoChl W TPHUMEHATH PA3IHYHBIE METOABI TPU TOHCKE U OTOOpe
Oounonornyeckor nHpopmaIm, HeoOXOIMMOMN ISl BBITIOTHEHHUST YIeOHBIX 3a7a4;

MpHOOpeTaTh OMBIT WCHOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEpIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMpPATh ONTUMATIBHYIO (OpPMYy TMPEACTABICHUS OHOIOTHYECKON
uHpopManuu (cxemsl, rpaduKu, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCMOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CpEACTBA IMpH paboTe C¢ OHUOIOTHYECKOM
nHpopMalel: MPUMEHITh XUMUYeckue, Gu3nYecKue W MaTeMaTHUeCKHe 3HaKW U CHMBOJIBI,
dbopmynbl, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEoOpa3OBHIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BIQJICTh HABBIKAMHU pACIO3HABAaHUS M 3alIUThl  HH(pOpMammu, WHHOPMAIMOHHON
0€3011acCHOCTH JTUYHOCTH.

OBJaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMHY /IeHiCTBUSIMH:

1) o0menue:

OCYIIECTBISITh KOMMYHHUKAIIMKA BO BCeX cepax >KU3HU, aKTUBHO Y4acTBOBATH B JTUAJIOTE
WIM JUCKYCCUU TIO CYLIECTBY 0OCYykJ1aeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXKJIGHUS OTHOCHUTEIBHO BBIIIOJHEHUS TMpeJyiaraéMod 3aJauyd, Y4YWUThIBaTb HWHTEPECHl U
COTJIACOBAHHOCTH MO3UIMI IPYTUX YyYaCTHUKOB AMAJIOTa WK AUCKYCCHN);

pacrmo3HaBaTh HeBepOalbHBIE CPEICTBA OOIICHHS, MOHMMATh 3HAYCHHE COIMATBHBIX
3HAKOB, MPEAMOCHUIOK BOBHUKHOBEHUSI KOH(PJIMKTHBIX CUTYallui, YMETh CMSITYaTh KOH(JIUKTHI 1
BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMHU OOIEHUS M B3aUMOICHCTBHS, MOHMMATh HAMEPEHUS
APYTUX JIOJIEH, MPOSBIATh YBKUTEIBHOE OTHOILEHHE K COOECETHUKY M B KOPPEKTHOH (opme
(dbopMyIIHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMUHO M3Jaratb CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAA 1eSITeJIbHOCTh:

MOHMMATh M MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHAMBHUAYaJIbHON pabOTHl MpHU
peleHn OMOIOrnYecKoil MpooieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3auMOAEHCTBUS NP pELICHUN y4eOHOU 3a1auH;

BBIOMpATh TEMATHKY M METOABl COBMECTHBIX ACUCTBUN C YYETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0To ujeHa KOJUIEKTHBA;



IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTh M KOOPAUHHPOBATh
NEUCTBUA N0 €€ TOCTH)KEHMIO: COCTaBJIATH IUIaH JCHCTBHMW, paCHIpedessTh PO C y4ETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh Ka4E€CTBO CBOETO BKJIA/a M KaKJOT0 yYaCTHUKA KOMAaH[bl B OOIIMN pe3yibTatr
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaJiaraTh HOBBIE NPOEKTHI, OLICHWBATh WJIEH C TO3UIMH HOBH3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B pA3JIMYHBIX CHUTyalMsX,
MPOSIBJIATH TBOPUECTBO M BOOOpaXKEHHE, ObITh HMHUIIMATHBHBIM.

OBj1aieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH AeHCTBUAMM:

1) camoopranm3anms:

UCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpoOJeM M HUX pelleHus B
KM3HEHHBIX M yUYEOHBIX CUTYyallUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHHI 1IeeBble U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IIOCTYIKAax I10 OTHOLIECHUIO K JKUBOW INPUPOJE, CBOEMY 3J0POBBIO U 310POBBIO
OKPY’KaFOIIHNX;

CaMOCTOSITENILHO OCYIIECTBISATh MO3HABATEIbHYIO JAEATEIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh H (OPMYJIUPOBATh COOCTBEHHBIE 3a/Jadyd B OOpa30BaTEIbHON JCATEIHHOCTH H
KU3HEHHBIX CUTYyalMsIX;

CaMOCTOSITENIHO COCTaBIISATh IUIaH PEUICHHs MPOOJIEMbI C YUYETOM UMEIOLINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTEHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

pacuMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

JieNlaTh OCO3HAHHBINM BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

croco0cTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3PYIUIMH B Pa3HbIX 00JIaCTIX
3HAHWM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIBTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHBBI B JIE€ATEIBHOCTb, OLICHUBATbH
COOTBETCTBHE PE3YyJIbTATOB LETSAM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peQUIeKCUU KaK OCO3HAHMS COBEPINAEMBIX JACUCTBHMA
Y MBICIIUTEJIbHBIX MPOIIECCOB, UX PE3yJIbTaTOB U OCHOBAHUMN, HCIOJIB30BATh MPUEMBI PEIICKCHH
UIs1 OLIEHKU CUTYallMH, BHIOOpA BEPHOT'O PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 10 UX CHUXKEHUIO;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIbTATOB IEATEIbHOCTH;

3) npuHsiTHe ce0s U APYrUX:

NPUHUMATh ce0sl, TOHUMast CBOM HEJIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX IPU aHAIU3E PE3YNIBTATOB JIEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBo APYTUX Ha OIINOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbie pe3ynbTaThl ocBoeHus mporpamMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buoorus» HaydHble 3HaHHSA, YMEHUS U
CrocoObl JEMCTBUI 1O OCBOEHHIO, WHTEpIpEeTali M MpeoOpa3oBaHUIO 3HAHWUN, BHIBI
JESTeIbHOCTU 10 MOJYYEHHUIO HOBOTO 3HAHMSA M MPUMEHEHUIO 3HAHUHN B Pa3iIMyYHBIX y4eOHBIX
CUTyallUsiX, a TakXe B peaJbHBbIX J>KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C Ouonoruei. B
porpaMMe IpeMeTHbIE Pe3yJIbTaThl MPEACTaBICHBI M0 roJjaM 00yueHHs.

[IpenmeTHble pe3yibTaThl OCBOCHUsA YyuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaKaTh:



c(OPMHPOBAHHOCTh 3HAHUNH O MecTe€ M POJM OHOJIOTHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
HAYYHOT'O MUPOBO33PEHUS, O BKJIAJIe POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B Pa3BUTHE
ouonoruu, GyHKIMOHATEHOM IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJIEpKaHUE OMOJIOTHYECKUX TEPMHUHOB M MOHSATHH: KU3Hb, KIIETKa,
opraHusM, MeTabomu3M (0OMEH BEIeCTB W  MPEBpallleHue DJHEPruu), TOMEOCTa3
(camoperynsiusi), ypOBHEBas  OpraHM3alMs  JKHBBIX  CHCTEM, CaMOBOCIHPOM3BE/ICHUE
(penpoayKiusi), HacJIeACTBEHHOCTh, H3MEHUYHUBOCTh, POCT U PA3BUTHE;

YMEHHUE H3/aratb OHOJOrMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas, MYyTallMOHHa,
LEeHTpajbHasl J0rMa MOJeKyJspHoW Ouonorum), 3akoHsl (I'. Menaens, T. Moprana, H. U.
BaBuioBa) u yueHus (o HeHTpax MHOrooOpas3us U MPOUCXOXKIEHHs KyJIbTypHBIX pacTenuit H. 1.
BaBwuiioBa), onpenensiTe TpaHHIIBI UX TPAMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BJaJIeTh METOJAAMU HAay4HOTO TO3HAHUS B OMOJOTHH: HAOJIOJEHUE W OMHMCaHUE
KHUBBIX CHCTEM, IIPOLECCOB U SBIICHUH, OpraHu3alus W TMpPOBEJCHHE OUOIOTUYECKOTO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEIIMYMHAMH, OOBSCHEHHE TIIONyYEHHBIX PE3YJIbTAaTOB, WCIIOJIB30BAaHHBIX HAYYHBIX ITOHSITHH,
TEOPHii U 3aKOHOB, YMEHHE JeIaTh BHIBO/Ibl HA OCHOBAaHMHU MOJYYEHHBIX PE3yJIbTaTOB;

yMEHHE BBIJIEIATh CYLUIECTBEHHbIE MPH3HAKUW BHPYCOB, KJIETOK MPOKAPUOT M 3YKApHOT,
OJTHOKJICTOYHBIX Y MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEILECTB U
MIPEBpALICHHs] SHEPTUHM B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOI0 M IHEPreTHyeckoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Meii03a, OIJIOAOTBOPEHMS, PA3MHOXKEHUS, MUHIAUBHUIYaIbHOTO Pa3BUTHUS
opraHusMa (OHTOTEHE3);

YMEHUE NPUMEHSTDH MOJIyYeHHbIC 3HAHUS A OOBSICHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBIICHHH, JIJISl IPUHSTHS PAKTUYCCKUAX PEIICHUH B MMOBCETHEBHOM JKHU3HU C IETBI0 00eCIIeUeHUs
0€30IacHOCTH CBOETO 370POBbS M 3J0POBbS OKPYXKAIOUIMX JIFOJeH, COOMIOJCHUS HOPM
IrPaMOTHOTO TMOBEACHUSA B OKpY’Kalolled NpUpPOIHON cpele, MOHMMaHHE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OHMOJIOTMU M OMOTEXHOJOTHH JUIsl palMoOHaILHOTO
MIPUPOIONIOIB30BAHUS;

YMEHHUE pelaTh 3JIEMEHTApHbIE T'€HETHYECKHEe 3aJaud Ha MOHO- U JTUTHOpPHUAHOE
CKpelllMBaHue, CIETNIEHHOE HacJel0BaHUE, COCTABIISTh CXEMbl MOHOTMOPUAHOTO CKPEIIUBAHUS
JUIs TIpe/ICKa3aHusl HacleI0BaHUs TPU3HAKOB y OPraHU3MOB;

yMEHHE BBINOJHATH JTAOOpaTOpHbIE U IpaKTHYecKue paboThl, coOI0AaTh MpaBuia Mpu
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUECKH OILIEHHBATh M HHTEPIPETHPOBaTh HH(OPMALNIO OHOJIOTHYECKOTrO
COJIep KaHuUsl, BKJIIOYAIONIYIO TCEBJOHAYYHBbIE 3HAHUS U3 PA3TUYHBIX HCTOUYHUKOB (CpelcTBa
MaccoBOi MH(OPMALMK, HAyYHO-TIONMYJISIPHbIE MaTepuabl), STUYECKHUE aCIEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHbMEHHBbIE W YCTHbIE COOOIIEHHUs, 00001mas
OMOJIOTHYECKYI0 HMH(POPMALMIO K3 HECKOJBKUX HCTOYHUKOB, T'PAMOTHO HCIIOJIb30BaTh
MOHSTUHHBIN anmapar OUOJIOTUH.

[IpenmetHsle pe3ynbTaThl OCBOCHMs YyueOHoro mnpenmera «buonorusty e 11 knacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUKH O MecTe€ M POJM OHOJOTHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
HAYYHOT'O MUPOBO33PEHUS, O BKJIAJIe POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B Pa3BUTHE
o6uonoruu, GyHKIMOHATEHOM IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJIepKaHHe OMOJIOTHYECKUX TEPMUHOB U MOHATUNA: BU, TOIYJISIUS,
reHo(oH/, »HBOJIOLHMSA, JABWXKYIIME CUIbl ((akToOphl) HBOJIOUMH, MPUCIIOCOOIEHHOCTD
OpPraHu3MoOB, BHJI000pa3oBaHME, HKOJOTHYECKHE (PAaKTOpBl, SKOCHCTEMa, MPOIYLEHTHI,
KOHCYMEHTBI, pEIyLIEHTHI, LIETIH MTUTaHUs], SKOJIOrHYecKas nupamuia, ouoreorneHos, ouocdepa;



YMEHUE WM3Jlaratb OuoslorHueckue Teopun (dBomoumoHHas Tteopuss Y. JlapBuHa,
CHUHTETHYECKasl TEOPHS IBOJIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobIiieBoro cxocra K. M.
bapa, yepenoBaHus INIaBHBIX HampasieHuid u myteil sBomonuu A. H. CeepuoBa, yueHus o
6uocdepe B. U. BepHackoro), onpenensiTb FpaHULbI UX TPUMEHUMOCTHU K KUBBIM CHCTEMAaM;

YMEHHUE BJaJleTh METOJAAMU HAay4HOTO TO3HAHUS B OMOJOTHM: HAOJIOJEHUE W OMHCaHUE
KHUBBIX CHCTEM, IIPOLECCOB U SBJICHUH, OpraHu3alus W MPOBEACHHE OUOJIOTUYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEIIMYMHAMH, OOBSCHEHHE TIIOJyYCHHBIX DPE3YJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX ITOHSITHH,
TEOpHii U 3aKOHOB, YMEHHE JeIaTh BIBO/Ibl HA OCHOBAaHUHU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHYECKIX OOBEKTOB: BUJIOB,
MOMYJISALUN, TPOJYLUEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOr€OIEHO30B U HKOCHUCTEM,
OCOOCHHOCTH  TMPOIIECCOB:  HACJIEICTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BU000pa30BaHus, MPHUCIIOCOOICHHOCTH OPTaHW3MOB, JEHCTBHS JKOJIOTMYECKUX (aKTOPOB Ha
OpraHU3MBl, IEPEHOCa BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAaX, AaHTPOIIOT€HHBIX U3MEHEHHM
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHYECKHUX LHUKIOB B
ounocdepe;

YMEHUE NPUMEHSThH MOJIyYeHHbIC 3HAHUS A OOBSICHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBIICHHH, JIJISI IPUHSTHS PAKTUICCKUAX PEIICHUH B MMOBCETHEBHOM JKHU3HU C IIETBI0 00eCTIeUeHUs
0€30IacHOCTH CBOETO 370POBbS M 3/I0POBbS OKPYXKAIOUIMX JIIOJICH, COOMIOJCHUS HOPM
IrPaMOTHOTO TMOBEACHUSA B OKpY’Kalolleld NpUPOIHON cpele, MOHMMaHHE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JTOCTHXKEHUN COBPEMEHHOM 6uosiorun JUIst panroHaIHLHOTO
MIPUPOIONIOIB30BAHUS;

YMEHHUE pellaTh >JeMEHTapHble OHOJIOTMYECKHE 3aJaud, COCTABISATh CXEMbI IepeHoca
BEIIECTB M SHEPTUU B dKOocUcTeMax (L€ MUTaHus);

YMEHHUE BBINOJIHATH JTaOOpaTOpHbIE M MpakTHYeCKHe paboThl, cOOMOAATh MpaBUia IMPH
pabote ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYAOBAHHUEM;

YMEHUE KPUTUYECKH OLIEHMBATh M HHTEPIPETUPOBATH HH(POPMAIHUIO OHOIOTHYECKOTO
COJiep’KaHus, BKIIIOYAIOUIYIO TICEBJOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HCTOYHHKOB (CpeicTBa
MaccoBOW WH(OpPMAalMK, HAyYHO-IOIYJSPHbIE MaTepualibl), paccMaTpuUBaTh TJI00aIbHBIE
9KOJIOTMYECKUE NMPOOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHbMEHHBbIE W YCTHbIE COOOIIEHHUs, 00001mas
OMOJIOTHYECKYI0 HMH(POPMALMIO W3 HECKOJBKUX HCTOYHUKOB, TI'PAMOTHO HCIIOJIb30BaTh
MOHSTUHHBIN anmapar OUOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
HanMenoBaHmne pa3aeoB U TeEM nudpoBbie
Ne ni/nn P Konrpoianbusbie | IlpakTnuecku (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThlI
pecypchl
bubnuoreka [JOK
I buonorns kax nayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMEBI M HX OpraHU3aIlHs 1 bubmmorexa TTOK
P 1 https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUI COCTaB U CTPOCHHUE KICTKU 8 1 bubmmorexa TIOK
p https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
4 FKM3HECATENBHOCTE KIICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOXeHNe 1 MTHAMBUAYAJIbHOE PA3BUTHE 5 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS 1 IBMEHUHUBOCTD 2 15 bu6mmoreka [IOK
OpPTaHH3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuust opranu3mMoB. OCHOBBI 3 bubnuoreka [{JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [{OK
P 1
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeEM (undposbie)
Ne i/m KonTpobHbI IIpakTHYeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypcsl
Bbu6mmoreka [JOK
1 OBOIIOLMOHHAS OUOJIOTHS 9 1 https://m.edsoo.ru/7f41cc?
4
Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha bubmorexa [IOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc7
3emuiie
4
bu6muoreka [IOK
3 Opranusmsl ¥ OKpY>Karolas cpeaa 5 1 https://m.edsoo.ru/7f41cc7
4
bubmuoreka [{OK
4 Coo011ecTBa ¥ SKOJTOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [IOK
5 PesepBHOE Bpems 2 https://m.edsoo.ru/7f41cc7
4
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 2.5




IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JIEKTPOHHBIE
JlaTa
Ne undgpoBbie
Tema ypoka KoHTposbHbI IIpakTHyeckue | H3YUEHH
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThblI padoThI b
pecypchl
Bbu6morexa [JOK
1 buonorus B cucteMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl O3HAHUS )KUBOW MTPUPOIBL.
[TpakTuyeckas padora Ne 1
2 «/crionp30BaHre pa3IMYHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUYEHUU
OMOIOTHUECKUX 0OBEKTOBY
3 buosiornueckue cuctemsl, MpoIecchl 1 bubnuoreka [JOK
U UX U3y4YECHUE https://m.edsoo.ru/863e6564
XUMUYECKUH coCTaB KJIeTku. Boga u bubmuoreka [JOK
4 1
MHUHEpAJIbHBIE COIN https://m.edsoo.ru/863e674¢
bubmnoreka IIOK
5 b .C 0 1
G, LOCTAB 1 CTPOCHHC HEIKOB https://m.edsoo.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 paborta Ne 1 «M3yuenue | 0.5 bubnuorexa [IOK
KaTaINTUYECKON aKTUBHOCTH ) https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUIIA3bI
WJIM KaTaasbl)»
7 VraeBonnl. JInnuael 1 bu6mmoreka [IOK




https://m.edso00.ru/863e6870

bu6mmoreka [IOK
8 Hyxniennoseie kuenotel. AT® https://m.edsoo.ru/863e6d5c
9 Hctopus u meToabl U3y4eHUs bubnuoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Kitetka xak memocTHas KuBast
cucrema
CrtpoeHue 3yKapuOTHYECKON KIETKHU.
Jlabopatopnas padota Ne 2
«M3yueHmne cTpoeHus KIETOK bubmumoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxkTepuil 0]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIperapaTax u ux
OTIICAaHUEY
bubmnoreka IIOK
12 06 0
MCH BEMCCTE W METabOIHIM https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 o . X
OTOCHHTES. ACMOCHHTES https://m.edsoo0.ru/863e7¢98
bu6mmoreka [IOK
14 i
Suepreruacciuii 0bmen https://m.edsoo.ru/863e7aae
JKuzneHHbIN IHUKI KNeTKU. [lenenue
kietku. Murto3. JlabopaTopHas
15 abora Ne 3 «HaOmronenne MuTosa B 0.5 Bubmorexa OK
p B ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MHUKpOIIpenapaTax»
16 buocunres 6enka. Peakimst bubmuorexa [JOK
MaTpPUYHOI'O CHUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsanus — 6nocuHTe3 Oenka bu6mmoreka [JOK




https://m.edsoo0.ru/863e796¢

Hexknerounsie GopMbl )KU3HH —

bu6mmoreka [JOK

18
BHUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHNS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
Bbu6mmorexa [JOK
2 Meii
0 cenos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
KJ1eTOK. OII010TBOPEHHE.
JlabopartopHast pabora Ne 4 bubnunoreka [JOK
21 0.5
«HM3ydyenue cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MHUKpOIpenapaTax»
2 NunuBunyansHOE pa3BUTHE bu6mmoreka [JOK
OPTraHU3MOB https://m.edsoo.1u/863e8436
7 I'enetnka — Hayka o bubnuoreka [JOK
HAacJIEeJICTBEHHOCTHU U U3MEHUYUBOCTH https://m.eds00.ru/863e862
3aKOHOMEPHOCTH HaCJIEA0BaHUS
24 MIPU3HAKOB. MOHOTHOpHUIHOE bubnmorexa [TOK
p ’ pH https:/m.eds0o0.ru/863e8878
CKpEIllUBaHUE
WTHOPUIHOE CKpeElInBaHue. 3aKOH
25 ﬁeBaBI/IIZI/IMOFO Haf::ne OBaHUS bubnmorexa [TOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CuemnieHHOE HacleIOBaHHUE 0.5 bub6mmoreka [JOK

npu3HakoB. JlaboparopHas pabora
Neo 5 «M3yuenue pe3ysibTaToB
MOHOTHOPHIHOTO M TUTHOPUTHOTO

https://m.edso0.ru/863e8c60




CKpEeIMBaHUA y IP030(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. HacnenoBanue | bu6mmoreka [JOK
MPU3HAKOB, CLEIUIEHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnenctBeHHas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnuoreka LIOK

28 . 1 0.5
MOAN(PUKAIIMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHNE BApUAIIMOHHOTO Psijia U
BAPHUALIMOHHON KPUBOIN»

HacnencTBenHas U3MEHYHBOCTD.

29 JlaboparopHas pabota Ne 7. i 0.5 bubnunoreka [JOK
«AHanu3 MyTanuil y 1po30o¢puiisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIperapaTax»

Bbu6morexa [JOK

30 T'eneruia uenosexa ! https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O60011eHIE 1O

31 teme «HacnencTBeHHOCTD U 1
W3MEHYHBOCTH OPTAaHU3MOBY»

Bbu6mmorexa [JOK

32 Cenexst Kax nayia u npouece ! https://m.edsoo.ru/863e9214

1 MeTomb!l U JOCTHXKEHUSI CEIEKITUHT | bubmuoreka [JOK
pacTeHUI U KUBOTHBIX https://m.edsoo.1u/863¢9214

34 buorexHosorus kak orpacip 1 bubnnoreka [JOK
IPOU3BOJACTBA https://m.edso0o.1u/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 14 4

I[TPOTPAMME

11 KIIACC




n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

JJIeKTPOHHbIE
undposbie
o0pa3oBaTte/ibHbIE

pecypchbl




DBOJTIONHS K METOIBI €€ U3YUEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/863ea20e

HcTopus pa3BUTHS peACTaBICHUH 00

bu6mmoreka [JOK

2 https://m.edso0o.ru/863e957
9BOIIOLHUHU 0
but6mmoreka [IOK
3 M
HKPOIBOIIOTHA https://m.edsoo.ru/863e9cle
[Tomymsimust Kak IeMeHTapHast
€AMHUIIA BUA U DBOJIOIIHH.
4 JlaboparopHas pabota Ne 1 0.5 bubmmorexa LOK
pPaToOpHaT p - ’ https://m.eds00.ru/863¢99¢6
«CpaBHeHHEe BUIOB IO
MOP(}OIOTHUECKOMY KPUTEPUIO)
5 JIBroKy1Imne CUitbl (3J€MEHTapHbBIS bu6mmoreka [JOK
(haKTOpBI) FBOTIONINN https://m.edsoo.ru/863e9da4
bu6moreka [JOK
6 E i 0TO
CTECTBEHHBII OTOOP 1 ero dopub! https://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLNMN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
. BHuooOpaszoBanue. JlabopaTtopHas 0.5 bu6mmoreka [{JOK
paborta Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOICHHOCTH OpTaHU3Ma U €€
OTHOCHUTEIIFHOTO XapaKTepay
Hanpasnenus u mytu bubnuoreka LIOK
8
MaKpO3BOIOLINN https://m.edsoo.ru/863e9cle
9 HeobOpatuMocTs 3BOIIONINN
10 WcTopus >xu3HN Ha 3emiie U METObI

€€ U3y4CHUS

11

I'unore3sl MMPOUCXOKACHUS )KU3HU HA

bubnuoreka [JOK




3emie

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

Pa3BuTue xu3Hu Ha 3eMJie 10 3pam U

bu6mmoreka [JOK

12
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl SBOJIIOIUH
PacTUTEIBHOIO U )KUBOTHOTO MHpA.
[IpakTnueckas padora Ne 1 bubnuoreka LIOK
13 0.5
«/3y4ueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJUTEKIIUSX
14 CoBpeMeHHas cucTema bu6muoteka [IOK
OpPraHUYeCKOro MHUpa https://m.edsoo.ru/863ea48e
15 DBOJIONMS YeloBeKa (AaHTPOIIOTEHE3) Bubmmorexa [IOK
1 p https://m.edsoo.ru/863eac2c
16 JBrxyuie cuibl ((hakTopsl) bubnuoreka LIOK
aHTPOIIOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa U 3BOJIIOLUU
YeloBeKa
18 Yenoseueckue pacbl U NPUPOIHbBIE bubnuotexa [JOK
aJlanTalry YeJIoBeKa https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O600611IeHHE 1O
19 TeMe «BO3HUKHOBEHNE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKOJIOrHUs Kak HayKa
21 Cpenbl OOUTaHUS U YKOJIIOTUYECKUE bu6muoreka [IOK
(bakTopsl https://m.edsoo.ru/863eafec
22 AOGuoTtndeckue haKkTOphI. 0.5 bubnuoreka [JOK

JlaGopatophas pabota Ne 3.
«Mopdornornueckre 0cOOEHHOCTH

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




pacTeHMi U3 pa3HbIX MECT OOUTAHUSD.
JlaGopaTopnas pabora Ne 4.
«BrnusiHEE cBETa HA POCT U Pa3BUTHE
YEPEHKOB KOJICYCa

bubanoreka LJOK
23 buotnueckue daxkTopsl https://m.edsoo.ru/863eb34
8
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nomyssinuu. [Ipaktuaeckast padora Ne 0.5
2 «[loacuét MIOTHOCTU MOMYJISALHMA ’
Pa3HBIX BUIOB PACTCHUID)
75 Coo0riecTBa OpraHu3MOB — bu6nuoteka [IOK
OHOoIIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTHYECKHUE CUCTEMBI bubnuorexa [JOK
(3KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN IKOCHUCTEMBI.
27 DKOJIOTUYECKUE TUPAMUIBI brbmorexa [TOK
_ PAMHIBL. https://m.edsoo.ru/863eb5fa
CaoiictBa sxocucreM. Cykieccus
28 [Ipupoanbie 3KO0CHCTEMBI
29 AHTpPONIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rimobanpHas sKkocucTeMa bu6muoreka [IOK
3emiu https://m.edsoo.ru/863ebbSe
but6mmoreka [IOK
3aKOHOMEPHOCTH CYIIECTBOBAHUS
31 https://m.edso0.ru/863ebd 1
ouochepsl 6
32 YenosedecTBo B Onocdepe 3emiu
13 CocymiecTBoBaHUE TPUPOABI U bu6mmoreka [IOK

YCJI0BCUCCTBA

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




34

PesepBHbIil ypok. O000IICHHE TEMBI
«Coo0r1ecTBa 1 SKOJIOTHIECKUE
CHCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

2.5
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