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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMsbl M0 OHOJOTUN TEOPETUYECKYIO OCHOBY JIJISl ONPEACIICHUS
MOAXO0J0B K (POPMHUPOBAHUIO cojiepkaHusi ydyeOHoro mpeamera «buosorus» coctaBuin:
KoHienTyanbHbie osioxkeHuss PI'OC COO o B3auM0O00YCIOBICHHOCTH 1IEJEH, COAepKaAHUS,
pe3yabTaToB 00y4YeHHs! U TpeOOBaHUM K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, IMOJOKEHUS 00
o0IIUX LETSAX U MPUHIINIAX, XapaKTePU3YIOIHUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
oOmero obpazoBanusi B Poccuiickoit deneparuu, a Takke MOJOKEHUS O crenuduke
Ouwonornu, € 3HAYCHWM B TO3HAHWM >KHBOW TPHUPOABI W OOCCIICUCHHH CYIIECTBOBAHMUS
yejoBeyeckoro obmiectBa. CorjacHO Ha3BaHHBIM IMOJIOKEHUSIM, OMNPENESICHbl OCHOBHBIE
(GyHKIMH POTPAMMBI IO OHMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o 6uosioruu a€T NpecTaBIeHUE O 1EIsIX, 00 00IIel cTpareruu 00yueHus,
BOCITUTAHUSA W Pa3BUTHSA OOYYAIOIIMXCS CpeACcTBaMH ydeOHOro mpeamera «buomorusy,
omnpeneNseT 00s3aTeIbHOE MPEIMETHOE COJAEpKaHUE, €ro CTPYKTYpPY, pachpeacsieHUe Mo
pasjesiaMm U TeMaM, pEKOMEHAYEMYIO MOCIEA0BATEILHOCTh U3YUCHHUSI YIEOHOTO MaTepuaa ¢
y4€TOM MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa3oBaTEIbHOTO
Mpoliecca, BO3PACTHBIX 0COOCHHOCTEN 00yJarOITNXCS.

B mporpamMmMe 1o OWONOTHH TaKXe YYUTBHIBAIOTCA TPEOOBaHMS K TUIAHUPYEMBIM
JUYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM pe3yJibTaTaM OOy4eHHS B (OPMHPOBAHUN
OCHOBHBIX BUOB YU4e€OHO-TIO3HABATEILHOMN JACATECILHOCTH/YUeOHBIX TeHCTBUN 00yUarOIMUXCsl
10 OCBOCHUIO COJIEP>KaHUsI OMOJIOTHYECKOTO 00pa30BaHUI.

B nporpamme no 6uomnorun (10—11 kmaccel, 6a30BbIl ypPOBEHb) peaM30BaH MPHUHIIHIT
MPEEMCTBEHHOCTH B HW3YYCHHM OHOJIOTHMH, Ojarojaps 4YeMy B HEM MpocMaTpUBaETCs
HaIPaBJICHHOCTH HA PAa3BUTHE 3HAHWM, CBA3aHHBIX ¢ (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33pPEHHUSA, IIEHHOCTHBIX OPHEHTAIMM JIMYHOCTH, DKOJIOTMUYECKOTO MBIIIICHUS,
MPEACTABICHUM O 30pOBOM 00pa3e »KU3HM U OEPEeKHBIM OTHOIIEHUEM K OKpYIKarollen
npupogHoil cpezae. [loaToMy Hapsiny ¢ M3ydyeHueM OOIIEOMOIOTUYECKUX TEOpUM, a TaKXKe
3HAHWH O CTPOCHHUH >KMBBIX CHCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTCKAIOIINX B
HUX MPOIIECCOB B MPOrpaMMe MO0 OMOJIOTUH Y IeJICHO BHUMAHKE UCTIOJIH30BAHUIO TIOTYICHHBIX
3HAHWM B TIOBCEIHEBHOW O>KM3HU JUIA PEIICHUS TPUKIAAHBIX 3a7a4, B TOM YHUCIE:
NpOPMIAKTAKA  HACJICJICTBEHHBIX  3a00JICBAaHUN  YEJIOBEKa, MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBAaHMS, OOOCHOBAHMSI DKOJOTUYECKH  I€JeCO00pa3HOro  TMOBEJCHUS B
OKpY’KaroleH ITPUPOTHON CPENE, aHAJIM3a BIUSHUS XO3IMCTBEHHOM JIESTEIILHOCTH YEJIOBEKa
Ha COCTOSTHUE MPUPOTHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMAHUS K TIPUKIIATHON
HaIpaBJICHHOCTH Y4YeOHOro mpeamera «bHONOTHS» MPOAMKTOBAHO HEOOXOIUMOCTHIO
obecrieyeHus: YCIOBUM JUIsl pEHIeHUs OJHOW U3 AaKTyaJbHBIX 3a7a4 IIKOJBHOTO
Ouonoruyeckoro oOpa3zoBaHusA, KOTOpas MpeamnoJiaraetT (GopMuUpoBaHHE y OOyYaronIuxcs
CIIOCOOHOCTH aJIallTUPOBATHCSA K U3MEHEHHUAM JIMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.

buonorus Ha ypoBHE cpemHero obmero obpa3oBaHus 3aHUMaeT BaxxHoe Mecto. OHa
oOecrieunBaeT GopMUpoBaHUE y OOyHAIOMIMXCS MPEICTABIEHUN O HAYYHON KapTUHE MHUPA,
pacupser U 0000IIaeT 3HAHUS O KUBOM MpUpoje, €€ OTIUUYUTENbHBIX IpPU3HAKAX —



YPOBHEBOM OpPraHMU3AlMM M 3BOJIIOLHMH, CO3HAET YCJIOBUS JUIS: MO3HAHUSA 3aKOHOB YKHBOM
npupoasl, (GopmupoBanus GyHKIUOHATHHOM TPAMOTHOCTH, HAaBBIKOB 370pPOBOTO U
6e3omacHOro 0opasa KMU3HU, SKOJIOTUYECKOT0 MBIIIJICHUS, IECHHOCTHOTO OTHOIIIEHHUS K )KMBOU
IPUPOJIE U YETOBEKY.

Bonbmmoe 3HaueHune OWONOTHS WMEET TaKXKe MJIs PEIMICHUS BOCHUTATEIBHBIX H
Pa3BUBAIOIIMX 3a7a4d CpPEIHEro oOmero oOpa3oBaHUS, CONHATU3ANNN O0yYarOIINXCS.
N3yuenne Ouosornu oOecreynuBaeT ycCIOBUA s (HOPMUPOBAHUS HHTEIUIEKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX U HH(POPMAIITMOHHBIX HABBIKOB, 3CTETUUYECKOU KYIbTYPhI, CHOCOOCTBYET
MHTErpaluyd OMOJIOTUYECKUX 3HAHUN C MPECTABICHUSIMU U3 JPYTUX YYEOHBIX IPEIMETOB, B
JacTHOCTH, (U3WKHA, XUMHH W Teorpaduu. HasBaHHBIC TONOKEHUS O TMpeaHA3HAYCHUHU
y4yeOHoro npeameta « bronorusy coCTaBUIM OCHOBY JJIS ONPEACIICHUS TTOAX00B K OTOOpY U
CTPYKTYPUPOBAHHIO €TI0 COJIEPKAHUS, PEICTABIEHHOTO B IIPOrpaMMe Mo OHMOJIOTHH.

OT60p conepskanus yaueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C TMO3UIMK KYyJIBTYpPOCOOOPA3HOTO MOAXOJd, B COOTBETCTBHHM C KOTOPBIM OO0yuaromiuecs
JOJDKHBI OCBOUTH 3HAHUSI M YMEHUS, 3HAYUMBbIC IJii (OpMHUpPOBaHUSI OOIIEH KYJbTYpHI,
ONPEAEISAIONIME A/ICKBATHOE IIOBEJACHHUE YEIIOBEKAa B OKPYKAIOIIEH NPUPOIHON Cpene,
BOCTPEOOBAaHHbBIC B TIOBCEAHEBHOM JKU3HU M MPaKTHUUECKOU AesitenbHocTU. Ocoboe MecTo B
ATOM CUCTEME 3HAaHHMU 3aHUMAIOT DJIEMEHTBHI COAEPIKaHMs, KOTOPHIE CIIY’KAT OCHOBOW MJIs
(GbopMHpOBaHUS MPEICTABIECHUNA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHUpa U
IIEHHOCTHBIX OPUEHTAIUSAX JIUYHOCTH, CIIOCOOCTBYIOIIMX TyMaHU3alUU OHOJIOTUYECKOTO
oOpa3oBaHUs.

CTpyKkTypupoBaHUE COJEpKaHUsA Y4eOHOro Marepuaia B MpPOTpaMMe IO OHOJIOTHH
OCYIIECTBICHO C YY€TOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUA OO0 OTIUYHUTEIbHBIX
OCOOCHHOCTSIX KUBOU MPUPOJIBI, O €€ YPOBHEBOU OpraHU3aIluy U 3BOJIIOIMU. B cOOTBETCTBUU
C DJTUM B CTPYKType yuyeOHoro mnpeamera «bUONOTHS» BBIJAEICHBI  CIICIYIONINE
coAep KaTelIbHbIE TMHUU: «bHOJIOTHs KaK Hayka. MeToIbl HayyHOr o Io3HaHus», «KieTka kak
Ouonoruyeckass cucreMa», «OpraHu3m Kak Owuosjorumdeckas cuctemay, «Cucrema
MHOTr000pa3ue OPraHUYeCKOro MHUpa», «IBOJIOLUS KUBOU MPUPOIBD, «IKOCUCTEMBI U
MPUCYIIIHE UM 3aKOHOMEPHOCTI.

enp u3ydyenus yueOHoro mpeamera «buojorus» Ha 0a30BOM ypOBHE — OBJIQJICHUE
O0OyJaroNMMUCs 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHU3allMH >KUBBIX CHUCTEM
Pa3HOTO paHra ¥ MPUOOPETCHUE YMEHUHN UCTIOIB30BATh ATH 3HAHUS VISl TPAMOTHBIX JICHUCTBUM
B OTHOIIEHUU OOBEKTOB KUBOUW MPUPOIBI U PEIICHUSI Pa3IUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTrxkeHue 1eiau u3ydeHus: yueOHoro mpeamera «buonorus» Ha 0a30BOM ypoOBHE
oOecrieunBaeTcs perieHuEM CIeIYIONUX 3aa4:

OCBOCHHE OOYYArONIMMUCS CHCTEMbl 3HAHWNW O OWOJOTHYECKUX TEOPHUAX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUTMOTE3aX, MPABIIIAX, CITYXKAIINX OCHOBOH JTsi (HOPMHUPOBAHHUS
NPEACTABICHUN O €CTECTBEHHO-HAYYHOW KAapTUHE MHUpPa, O METOJAaX HAyYHOTO MO3HAHWS,
CTPOEHUHU, MHOTOOOpa3uu U OCOOCHHOCTSIX YKMBBIX CUCTEM Pa3HOTO YPOBHS OpraHu3allui,
BBIJIAIONUXCS] OTKPBITUSX M COBPEMEHHBIX UCCIIEOBAHUSAX B OMOIOTHY;



dbopmupoBaHre y 00y4arONUXCsl TO3HABATEILHBIX, HHTEIUICKTYIBHBIX U TBOPUECKUX
CIIOCOOHOCTEW B TMpOIleCCEe aHajdu3a JaHHBIX O MYTAX Pa3BUTHS B OMOJIOTHMH HAYYHBIX
B3IJISI7I0B, UJIEH Y TTOJIXO/IOB K M3YUYEHUIO KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AlNM;

CTAaHOBJICHHE Yy OOYy4YaromMXcsl OOIIed KyJIbTypbl, (PYHKIHMOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SBJICHHS OKPYIKAIOIIETO MUPA YKHBOU MTPUPOIHI HA
OCHOBAHWHY 3HAHUU U OTBITA, TIOJYYCHHBIX MPU N3YUECHUU OMOJIOTHH;

dbopmupoBaHre y 00ydarouMxcsi YMEHUN WILTIOCTPUPOBATh 3HaUYE€HHUE OMOJIOTMYECKUX
3HAHUN B MPaKTUYECKON JESATEIBHOCTU YEIOBEKa, PA3BUTHUH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCITUTaHNE yOSKIEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEIIOBEKOM YXHUBOW TPHUPOJIHI,
HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHS K HEW, COOJIOJEHUS HTHUYECKUX HOPM IpHU
MIPOBEICHUH OMOJIOTMYECKUX UCCIIEOBaHUI;

OCO3HaHMUE IIEHHOCTH OMOJOTUYECKUX 3HAHUM JJIs MOBBIIIICHUS YPOBHS 3KOJIOTHUYECKON
KYJBTYPHI, 17151 GOPMHUPOBAHUS HAYIHOTO MHPOBO33PCHHUS;

MpUMEHEHNEe TTPUOOPETEHHBIX 3HAHUK M YMECHHIA B TIOBCETHEBHOM JKM3HU IS OICHKH
MOCJIC/ICTBUI CBOEH JIESITEIIBHOCTH 10 OTHOIICHHUIO K OKPYJKAIOMIEeH cpene, COOCTBEHHOMY
3JI0pOBbIO, 00OCHOBAHUE U COOTIOZCHUE MEP MPOPUIAKTUKH 3a00JICBaHUN.

B cucteme cpennero odiiero oopazoBanus «buonorusy», nzyyaemas Ha 6a30BOM YpOBHE,
SABJISICTCST 00SI3aTEIBHBIM YUYCOHBIM TIPEIMETOM, BXOSIIMM B COCTaB MPEIMETHON 00JacTH
«EcTecTBeHHO-HAyYHBIC TIPEIMETED).

Jlns u3ydenust 6MosIoruu Ha 6a30BOM YPOBHE CpeHEro o01ero oopa3oBaHus OTBOJIUTCS
68 gacos: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 kimacce — 34 yaca (1 gac B Henenio).



COILEPKXAHUE OBYYEHUASA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMHU
€CTECTBEHHBIMU HayKamu, ¢uinocodued, dTHKOM, SCTeTUKOW U mpaBoM. Ponb Ouonoruu B
(hopMHUpPOBaHUN COBPEMEHHON HAyYHOU KapTHHBI Mupa. CuctemMa OMOJOTHYECKUX HAYK.

Metoapl mMO3HAHUS JKUBOM TPUPOIBI (HAONIOJAEHUE, HKCIEPUMEHT, OIHUCAHUE,
U3MepeHue, Kiaccudukanus, MoIeTMpOBaHUe, CTATUCTUYECKAst 00padOTKa JaHHBIX).

JeMoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, k. Yorcon n @. Kpuk.

Tabmuupl 1 cxeMbl: «MeTOobl TO3HAHUS )KUBOW MPUPOIBD.

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

[Tpaktuueckass pabora Ne 1. «Mcmonp30BaHME pa3IMYHBIX METOJIOB IMPU U3YYCHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKusble cuctembl (OMOCUCTEMBI) KaK MPEAMET M3yyeHus: Ouonoruu. OTaudue KUBbIX
CHUCTEM OT HEOPIraHUYECKOU IPUPOIBL.

CpoiicTBa OumocucTeM U HX pazHooOpa3ue. YPOBHU OpraHu3alud OHOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIM, MOMYJIALMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI ), ONOC(hEPHBI.

JdeMoHcTpanuu:

Tabmuupbr u cxembl: « OCHOBHBIC MPU3HAKU KU3HWY», «YPOBHU OpPraHU3AIUU >KUBOU
MPUPOIBDY.

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. Xumuueckuii COCTAB U CTPOCHHUE KIETKH.

XUMHYECKHM  COCTaB  KJIETKM. XHUMHYECKHE  DJIEMEHTBHI:  MAaKpOXJIEMEHTHI,
MHKpPO3JIeMEeHThl. Boia 1 MuHepaibHbIE BELIECTBA.

OyHKIMM BOJbI U MUHEpAJIbHBIX BellecTB B KieTke. [loanepkaHue ocMOTHUYECKOTO
OaytaHca.

benku. CocraB u crpoeHue O€nKOB. AMHMHOKHCIOTBI — MOHOMEpPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHUMBIE AMUHOKHUCIIOTHI. AMHUHOKHCIIOTHBIN COCTaB. Y POBHU CTPYKTYPhI
OCJIKOBOM MOJIEKYJIbI (TIepBUYHAS, BTOPHYHAS, TPETHUYHAs M YETBEPTHUYHAS CTPYKTYypa).
XuMHUYecKue cBoicTBa O0enkoB. buonornueckue GyHKIMN OEIKOB.

depMeHThl — OuoJornueckue KaranuzaTtopbl. CTpoeHue (pepMeHTa: aKTUBHBIN LICHTP,
cyoctpatHas cnenupuuHocTh. Kodepmentsl. Butamunbl. OtTianuus QepMEeHTOB OT
HEOPTaHUYECKUX KaTaIU3aTOPOB.

VYrneBoapl: MoHOcaxapuabl (THIOKO3a, pubo3a U JAE€30KCHpHO03a), Aucaxapuibl
(caxapo3sa, jakTo3a) W mojucaxapuibl (Kpaxmaj, TJIMKOTEH, LeUIono3a). buomornueckue
(GyHKIMH yTIIEBOJIOB.



Jlumunel: Tpurmuuepuasl, Gochonunuabl, crepouabl. [unpodunsHO-THAPOPOOHBIE
cBoiicTBa. buonornyeckue ¢pyHkiuu aunuaoB. CpaBHEHUE YTIEBOOB, OCIKOB U TUMHI0B KaK
MCTOYHUKOB SHEPTUU.

Hyxnennossie kucnotel: JJHK u PHK. HykineoTusl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenune u ¢ynkiuu JJHK. Crpoenne u ¢pynkuuu PHK. Bunst PHK. AT®: ctpoenue u
byHKIIH.

[utonorus — Hayka o kietke. Kierounas Teopusi — npuMep B3aUMOIEHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAaHUU. METO/ bl U3yUEHHUS KIETKH.

Kierka kak nenoctnas xxuBas cuctema. O01ne npu3Haku KJIETOK: 3aMKHYTasi Hapy KHasl
MeMmOpana, mosekynsl JIHK kak renerudeckuii anmapar, CHCTeMa CUHTE3a Oelka.

Tunel KIETOK: SyKapuOTHYECKass M MpokapuoTthyeckas. OCoOEHHOCTH CTPOCHHUS
npokapuoTuyeckoil kietku. Knetounass crenka Oaxrtepuil. CTpoeHHE 3yKapHOTHYECKOU
kJ1eTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIUKC, UX (YHKIUU.
[Ina3zmarnueckass memOpaHa, €€ cBoicTBa W (yHkumu. LluTtomnazma u €€ opraHOWBI.
OpgnomemOpannble  opradHouasl  kierku: OIIC, anmapatr TonbIxku,  JHU30COMBI.
[lomyaBTOHOMHBIE OpraHOMIBI KIJIETKH: MMTOXOHIpHUM, Iactuasl. IIpoucxoxaeHue
MUTOXOHJIpUM 1 mactua. Buael miactua. HemeMOpaHHble opraHoubl KIETKH: puOOCOMBI,
KJIETOUYHBIA LIEHTpP, LIEHTPUOJHM, PECHUYKH, KIYTUKH. DYHKIUU OPraHOMJOB KIETKHU.
Bxirouenus.

SAnpo — perynatopHblii 1eHTp KieTku. CTpoeHue sjapa: saepHas o00o0youKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

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

Huarpammbl:  «PacnipeneneHne XUMHYECKUX JJIEMEHTOB B  HEXHUBOM IIPUPOAEY,
«Pacripenenenne XuMAYECKUX 3JIEMEHTOB B dKUBOU MPUPOIED.

Tabmuier u cxemsl: «llepuoanueckas Tabiuia XUMUUECKUX 3JIEMEHTOB», «CTpoeHHE
MOJIEKYJIbI BOAbD», «buocunTe3 Oenka», «CTpoeHue MoJiekyabsl Oenka», «CtpoeHue
dbepmentay, «HyxnennoBbie kuciotbl. JITHK», «Ctpoenune monexkynbsr AT®D», «Ctpoenue
DYKapUOTUYECKON KIIETKN», «CTpOoeHHe >KMBOTHOM KIETKW», «CTpOEHHE pACTUTEIBHON
KIIETKN», «CTpOE€HHE TPOKAPUOTUUECKON KIETKN», «CTpOEHUE s11pa KIETKN», « Y TIIEBOJBIY,
«JIunuaen.

OO6opymoBaHKe: CBETOBOM MUKPOCKOI, 000pyI0BaHUE JIJIsi TIPOBEJACHHS HAOIIOCHUH,
U3MEPEHHH, IKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, )KUBOTHBIX U OaKTepHATbHBIX
KJIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHast padora Ne 1. «M3yueHue KaTaJIuTUYECKON aKTUBHOCTU (DEPMEHTOB (Ha
MIpUMEPE AMHJIa3bl UIIU KaTajaasbl)y.

JlabopatopHast pabota No 2. «V3ydyeHne CTpPOCHUS KIETOK PACTCHHM, KUBOTHBIX H
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTpENapaTax U UX OMHUCAHUE.



Tema 4. ’KusHenesTeIbHOCTh KJIETKH.

OOmen BemecTB, Wil MeTabOIM3M. AccUMWISIIMSA (TUTACTHYECKU OOMEH) W
JTUCCUMUJIISIUS (PHEPreTUYeCKUi 0OMEH) — JIBe CTOPOHBI €IMHOTO Ipoliecca MeTaboan3Ma.
Ponb 3aKkOHOB coOXpaHEHUs BEIIECTB U SHEPTUU B MOHUMAHUU METaboJIM3Ma.

Tuner oOMeHa BemecTB: aBTOTpO(HBINA U TeTepoTpodHbIiil. Poins pepmMeHTOB B 00MEHE
BEILIECTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

®otocunTe3. CBetoBass M TeMmHOBas (a3bl ¢orocuHTe3a. Peakiuu ¢otocuHTe3a.
OddextuBHOCTh (PoTOCHMHTE3a. 3HAaYeHUEe (OTOCUHTE3a I KU3HM Ha 3emiie. Brusnue
yCJIOBUM cpefibl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0 TPOYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHUN.

XeMocHHTE3. XeMOCUHTE3UPYIONIUE OakTepuu. 3HAUCHUE XEMOCHUHTE3a IS )KU3HU Ha
3emiie.

OHepreTuueckuii oOMEH B KIeTke. PaciiensieHue BeIlIeCcTB, BBIICICHUE W
aKKyMyJIMPOBaHUE DSHEPrUU B KJIETKE. OTambl JHEPreTUYeckoro ooOMeHa. [ukomus.
bpoxenue u ero Buabl. Kucmoponanoe okuciieHue, uiv KIETOYHOE AbIXaHue. OKUCIUTEIbHOE
dhochopunupoBanue. I PEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Peakiuu martpuunoro cunHte3a. ['enetnueckass mHpopmanus u JJHK. Peanuzanus
reHeTH4ecKo nHpopMaIluu B KieTke. [ eHeTuueckuil Koj U ero cBoicTBa. TpaHCKpUIITUS —

Matpuusbli cuHTe3 PHK. Tpancnmsauua — OwuocuHTe3 Oenka. OTambl TPaHCISALUU.
KoaupoBanue amuHokucnot. Posb pubocom B OnocuHTe3€ Oelka.
Hexnerounsie ¢opmbl xu3Hu — Bupycbl. Hcropust oTkpeitus Bupyco (. .

NBanoBckuit). OcoOCHHOCTH CTPOCHHS W KU3HCHHOTO IIMKJIa BUPYCOB. bakrtepmodarmu.
bone3snn pacrteHuii, JKUMBOTHBIX M  4YEJIIOBEKAa, BbI3bIBAEMbIE BHUpycaMH. Bupyc
nuMmyHoaepuiurta yenoseka (BMY) — Bo3Oymutens CIIWa. OOpatHas TpaHCKpUILIuS,
peBepTasa u unrerpasa. [Ipodunaktuka pacnpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, /1. . UBanosckwii, K. A. Tumupsses.

Tabmuiet u  cxembl: «Tunbl mnatanus», «Mertabonuzm», «MUTOXOHIPUSY,
«HepreTuyeckuit ooMeny», «Xnopormiact», «Dorocunresy, «Ctpoenue JTHK», «CtpoeHue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHeTnueckuii Koa», «Bupyco»,
«bakrepuodarn», «Ctpoenne wu xu3HeHHbIM nukn Bupyca CIIWa, Oaxrepuodaray,
«Perumkanusa JTHK».

O6opynoBanue: moaenu-ammukanuu « Y asoenue JJHK u tpanckpuniusy, «buocunres
oenka», «CTpoeHue KIeTKu», Mojienb cTpykTypsl JTHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii nuki, win >KU3HEHHbIM 1UKI kKieTku. MuTtepdaza m mutos. Ilpomeccsl,
npoTekaromue B uatepdasze. Permmukanus — peakius marpuunoro cuntesza JJHK. Crpoenue
XPOMOCOM. XPOMOCOMHBIM Ha0Op — KApUOTHIL. JIUIIIONHBIN U TalJIOUIHBIA XPOMOCOMHBIE
HaOopel. Xpomatuael. lluTosmornueckre OCHOBBI Pa3MHOXKEHUS W HHIUBUAYAIBHOTO
Pa3BUTHUS OPTraHU3MOB.

Jlenenue wietku — mMuto3. Crtaguu muto3a. Ilpoiiecchl, MpoUCXOnAsIIKEe HA Pa3HBIX
CTausAX MUTO3a. BUONIOrnYecKuii CMBICH MUTO3A.



[Iporpammupyemasi TuOeIbh KJISTKH — aroITo3.

@dopMbl pa3MHOXEHUS OpPTraHW3MOB: Oecrmonoe © ToyioBoe. Bwuapl Oecmosioro
Pa3MHOXEHUS: JCJICHUE HAJBOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOUHBIX, CHOPOOOpa30BaHue,
BETE€TaTUBHOE pa3MHOXeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE OPraHU3MOB, €r0 3HAUCHUE JJIS
CEJICKLIHH.

[TonoBoe pazMHOXkEHHUE, €r0 OTINYUS OT OECIOJIOTO.

Meito3. Craguu meriosa. [Iporecchl, npoucxoasmme Ha ctaausax menosa. [loBenenue
xpoMmocoM B mero3e. Kpoccuarosep. bruosiornuecknii CMbICHI U 3HaYEHHUE ME03a.

["ameTorenes — mpoiiecc 00pa30BaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BBIE AKene3bl:
CEeMEHHUKH U snaHukn. OOpa3oBaHNUE W Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u/I,
SUIEKIIeTKAa) — CcHepMaroreHe3 W oBoreHe3. (OCOOEHHOCTHM CTPOCHUA SIMIEKIETOK |
criepMaro3ouioB. Omiogorsopenue. [lapreHorenes.

NunuBuyanbHOe pa3BUTHE (OHTOTEHE3). DMOPHOHAIBLHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPUOHAIBLHOTO Pa3BUTHUSL y MO3BOHOYHBIX YKMBOTHBIX: APOOJIECHUE, TacTpyJIsius,
opranoreHe3. lloctamOpuoHanbHOE pa3BuTHE. TUMBI TOCTIMOPUOHAIBHOTO Pa3BUTHUS:
psMOe, HempsiMoe (JIMYMHOYHOE). BiusHue cpeapl Ha pa3BUTUE OPraHU3MOB, (PaKTOPBHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pasButue pacteHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUA: CTPOCHUE CEMEHHU,
CTaJINU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabnuub! u cxembl: «DOpPMBI Pa3MHOXKEHUSI OPTaHU3MOBY, «JIBOITHOE OIJIOIOTBOPEHUE
Yy LBETKOBBIX pPacTeHU», «BereraTMBHOE pPa3MHOXKEHHUE DPACTCHUN», «JlelneHue KIeTKu
OakTepuit», «CTpoeHHE TOJIOBBIX KIETOK», «CTpOE€HHE XPOMOCOMBDY, «KIIETOUHBIN UKD,
«Pemmkamusa JJHK», «Murtosz», «Meio3y», «IIpsimoe u Henpsimoe pa3Butue», «l'amerorenes
Yy MJICKOTIUTAIOIINX U Y€JIOBEKA», « OCHOBHBIE CTAIMA OHTOTCHE3A).

O6opynoBanue: MUKPOCKOT, MUKporipenapatsl «CrepMaTo30uIbl MICKOTUTAIOIIETO,
«SlinexkneTka MieKkonuraromero», «KaprokmHes B KJIETKaxX KOpeIIKa JIyKa», MarHUTHas
MoJenb-antukaius «Jlenenue kierkuy, mojens JIHK, monens meTadaznoit XpoMOCOMBI.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

Jlaboparopnas pabota Ne 3. «HabnroneHrne MyuTO3a B KJIIETKaX KOHYMKA KOPEIKa JIyKa
Ha FOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopuast pabota No 4. «l3ydyeHue CTpOCHHS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieAcTBEHHOCTh 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Vctopuss pasBuTuss reHeTUkd. Ponb muronoruu u
SMOpPHOJIOTUN B CTAHOBJICHHHM TEHETHKH. BKiam poCCHUCKMX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKU. METOAbl TEHEeTUKH (TUOPHUIONIOTHYECKUN, IUTOTEHETUYECKUM,
MOJIEKYJIIpHO-TeHeTu4YecKkuil).  OCHOBHbIE  TE€HETHMYECKHE  TOHATHS. | eHeThyeckas
CHUMBOJIMKA, UCITOJIB3yEMAsl B CXEMAX CKpPELIMBaHUM.

3aKOHOMEpPHOCTM  HAcJIeIOBaHUsI MPHU3HAKOB, yCTaHOBIEeHHble [. Mengenem.
MonorubpunHoe CKpenBanue. 3aKOH €IMHO0Opa3us THOPUAOB IEPBOTO IOKOJICHUS.



[IpaBuio AOMUHUpPOBaHWA. 3aKOH pACHICTUICHUSI MPU3HAKOB. ['MIOTE3a YMCTOTHI TaMer.
[TosmHOE M HEMOTHOE JOMUHUPOBAHHUE.

JlurubpuHOe CKpenMBaHue. 3aKOH HE3aBUCHMOTO HACJCIOBAaHUS ITPU3HAKOB.
[{uToreneTnueckue OCHOBBI TUTHOPUIAHOTO CKpEUIMBaHUs. AHATU3UPYIOIIEE CKPEITUBaHUE.
Hcnonp30oBanre aHATU3UPYIOMIETO CKPEITUBAHUS JJIS1 OTIPEACIICHHS] TEHOTHUIIA OCOOM.

CuemieHHOe HacienoBaHue Ipu3HakoB. Pabora T. Moprana mno CLEIIEHHOMY
HacJieIoBaHuIO TeHOB. HapylieHue cienieHns TeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XPpOMOCOMHas TE€OPHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapTHhI.

['enetuka nosia. XpoMOCOMHOE ONPEACIICHUE 1M0J1a. AYyTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omorameTHbie U rereporaMeTHble OopraHu3Mbl. HacnenoBaHne NMpU3HAKOB, CIEIJIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BuIbl M3MEHUMBOCTH: HEHACJEACTBEHHAs U HacCIEICTBEHHas. Poib
Cpelbl B HEHACIEACTBEHHOM W3MEHUYMBOCTH. XapakTEPUCTHUKAa MOAUPHUKAIMOHHOM
W3MEHUYMBOCTH. BapuainmoHHbId psil M1 BapuanuoHHas KpuBas. Hopma peakiuy mpusHaka.
KonnyecTBeHHBIE W KA4eCTBEHHbIE TIPU3HAKM MW UX Hopma peakuuu. CBoMCTBa
MOJU(PUKAIIMOHHOW U3MEHUUBOCTH.

HacnencrtBennas, wWiM  TEHOTUIIMYECKAs,  U3MEHYUBOCTD. KombunaTuBHas
M3MEHYMBOCTh. MeH03 W MOJOBOM MpOIlECC — OCHOBA KOMOWHATMBHOW W3MEHUYMBOCTH.
MyTtanuonHass u3MeHuuBOCTh. Kiaccudukauuss MyTanuii: TeHHbIE, XPOMOCOMHEIE,
reHoMHble. YacTtoTa ¥ npuyuHbl MyTauuid. MyTtareHsusie (pakTopbl. 3aKOH TOMOJIOTHYECKUX
psA0B B HacyueACcTBeHHOM n3meHunBocty H. M. BaBuioga.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka uyenoBeka. Kapuorun dvenoBexka. OCHOBHBIE METOAbl T'€HETHKU YEIOBEKa:
TE€HEAJIOTUUECKUM, OJU3HEIOBbINA, HUTOTEHETUYECKUN, OUOXMMUYECKUN, MOJEKYJSIPHO-
reHeTnyeckuii. COBPEMEHHOE OINpPENEICHUE TE€HOTHUIA: MOJHON€HOMHOE CEKBEHUPOBAHME,
TCHOTUIIMPOBAaHUE, B TOM 4ucie ¢ momorisio [11[P-ananu3a. HacnencTBennsie 3ab01eBaHms
YeJIOBeKa: TeHHble O0JIe3HH, OOJE3HM C HACIEACTBEHHON MPEapacioioKEeHHOCTHIO,
XpoMocoMHbIe Oosie3Hn. ComMaThueckue W reHepatuBHble MyTanuud. CTBOJIOBBIE KIIETKH.
[IpuHnmnel  310poBOTO  O0Opasza JKU3HU, JAUATHOCTHKU, MPOPUIAKTUKA U JICUCHUS
reHeTUYeCcKuX  Oose3Hel.  MeauKo-TeHEeTHYeCKOe  KOHCYJBTHPOBaHUE.  3HAUYCHHUE
MEJUIIMHCKOW TEHETUKH B TPENOTBPAIICHHH U JICYCHHH TEHETHYECKUX 3a00JIeBaHUI
YEJI0BEKA.

JdeMoHcTpanuu:

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

Tabmuibl u cxembl: « MOHOTHOPUIHOE CKPEITMBAHNE U €T0 IIMTOTEHETUYECKasi OCHOBAY,
«3aKOH pACIIEIUICHHSI M €ro IIMTOTEHETUYECKasi OCHOBa», «3aKOH YHUCTOTHI TaMET,
«JlurubpuaHoe ckpemmBanue», «l{uromorndyeckue OCHOBBI TUTHOPUIHOTO CKPEIIUBAHU,
«Meno3», «B3auMOJIEMCTBHUE aJUICIIBHBIX TE€HOB», «l'€HETHUYECKHME KapThl PACTEHHH,
KUBOTHBIX U YelIOBeKa», «['eHeTnka nomna», «3akOHOMEPHOCTH HACJIEIOBAHMUS, CLEIIJIEHHOTO
¢ nomom», «Kapuotumbel 4YenoBeKa W KUBOTHBIX», «BuIbl H3MEHYMBOCTHY,



«MomudukanmonHas u3MeHIUBOCThY», «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm
KpOoBW», «MyTallMOHHAsA N3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-aniuinkanuu «MoHoruOpuiHoe ckpenuBanuey», «HemnomHoe
JTOMUHHUpPOBaHUE», «lUruOpuaHoe ckpenimBanuey, «llepexpéct XxpoMocom», MUKPOCKON U
Mukpormpenapar «Jlpozodunay (Hopma, MyTaruu (HOpPMBI KPBUIBEB M OKPACKH Tela),
repOapuii «I'opox MOCEBHONY.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHass pa6ora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS Y TPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax.

Jlabopatopnass pabora Ne 6. «M3yuenne MoaupUKAITMOHHOW W3MEHYUBOCTH,
ITIOCTPOCHUE BAPHUALIMOHHOTO PsIia U BAPUALMOHHON KPUBOW».

Jlabopatopnass pabora Ne 7. «AHamu3 MyTanmuid y Apo3ouiibl Ha TOTOBBIX
MHUKponpenapaTax».

[TpakTuueckas padora Ne 2. «CocTaBiaeHre U aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknups Kak HayKa M Mpouecc. 3apoKICHHUE CEJIEKIMU U JOMeCTUKausA. YueHue H.
W. BaBuiioBa 0 1IeHTpax MPOUCXOKACHUS U MHOTO00pa3us KyJbTYpPHBIX pacTeHuid. LIeHTpbI
MIPOUCXOKICHUS TOMAIIHUX )KUBOTHBIX. COPT, mOpoAa, IITAMM.

CoBpeMeHHbIE METOABI CEeNEKIMU. MacCOBBI M MHAMBUYJIbHBIA OTOOPHI B CEJIEKIIUH
pacTeHMii ¥ KHUBOTHBIX. OIlEHKa JKcTepbepa. bIIM3KOPOACTBEHHOE CKpPEIIMBAHUE —
uHOpuauHr. Yucras muaus. CKpenmBanie YUCThIX JUHUH. ['eTeposuc, umu rudpuaHas cuia.
HeponctBenHoe ckpernuBanue — ayrOpuaunr. OtmanéHHas rubpuauzanus U e€ yCIexwu.
HckyccTBEHHBIN MyTareHe3 U MOJIy4€HUE MOJMUILIOUIOB. JIOCTHXKEHUS CEJIEKIIMA PACTEHUH,
KUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buorexHonoruss kak oTpaciab NPOW3BOJACTBA. ['€HHAs WHXKEHEpHs. IJTamnbl CO3JaHUS
pexkomOunanTHoi JIHK u Tpancrennsix opranusmoB. Kierounas mmxenepus. Kinerounsie
KYJBTYPBL. MuKpOKIOHaIBHOE pa3sMHOXEHUE PacTEHUMN. Knonuposanue
BBICOKOMTPOAYKTHUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB. JKOJIOTUYECKUE U ITUYECKUE
npobsiembl. MO — reHeTndeckr MOIUPUIIMPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. Y. BaBuiios, 1. B. Muuypumn, I'. /{. Kapnieuenko, M. ®@. BaHoB.

Tabmuubr u cxembl: kapTa «L[eHTpBI TMPOUCXOXKIEHUS U MHOTO0Opa3usi KyJIbTypPHBIX
pactenuit», «llopoasl [OOMamIHUX KUBOTHBIX», «CopTa KyJIBTYPHBIX PACTEHUI»,
«Otnanénnas rubpuauzanus», «Padotel akamemnka M. @. MBaHoBay, «llomurmmounausy,
«O0BeKTh OMoTEeXHOMOTUNY, «KIleTouHbIe KyIbTYPHI U KIIOHUpOBaHUE», «KOHCTpyupoBaHme
Y [IEPEHOC TE€HOB, XpPOMOCOMY.

O6opynoBaHue: MYJSDKU TUIOJ0OB U KOPHEIUIONOB JUKUX (POPM U KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CenbCKOX039iCTBEHHbIE PACTECHUS.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Oxckypeust «OCHOBHBIE METOJIbI M TIOCTUXKEHHS CEJIEKIIMU PACTEHUN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, INIEMEHHYIO ()epMY, COPTOUCITBITATENILHBIN Y9aCTOK, B TEIIINIHOE
X035IUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».



11 KITACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHA.

[Ipennochuiku BOZHUKHOBEHUS 3BOJIIOIIMOHHON TEOPUU. DBOJIIOIMOHHAS TEOpUS U €&
MECTO B OMOJ0ruu. BiusiHue 3BOMIONMOHHON TEOPUH HA pa3BUTUE OMOJIOTUH U APYTUX HayK.

CBugerenscTBa 3BOMIOIMU. [laneoHTOMIOrMUECKHE: TMOCIEA0BATEIbHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJOTUYECKON JIETONMUCH, MepexonHbie QopMmbl. buoreorpaduyeckue:
CXOJICTBO U pazinuue ¢payH u GJiop MaTepUKOB U OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOJICTBA U PA3IU4Us SMOPHOHOB PAa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTEbHO-aHATOMHYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE, PYAUMEHTAapHbIE OPIaHBbI,
aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX IMyTEH Yy BCEX OPTraHU3MOB.

OpomonnonHas teopusa Y. JlapsuHa. IIpeanmocbulky BO3HMKHOBEHHS TApBUHU3MA.
JIBWKylIMe CHJIBI 3BOJIIOUMM BHAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE IPU
OrPaHUYEHHOCTH PECYPCOB, HEONpEAeNIEHHAas W3MEHYMBOCTb, OOpb0a 3a CyIlECTBOBAaHHE,
€CTeCTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBomouu (CTI) u e€ 0CHOBHbBIE TTOJIOKECHHUS.

Mukpossosronus. [Tomynsanus kak e1MHUIA BUIA U 3BOJIIOLUU.

JIBkyuiue cuiibl ((aKTOphl) 3BOJIIOIMK BUAOB B IIpUpojie. MyTallUOHHBIN MPOIECC U
KOMOWHATUBHASI WM3MEHYMBOCTH. [lomynsainoHHbie BOJHBI U Jpeid reHoB. Mzomsmus u
MHUTpaLHs.

EctecTBeHHbIit 0TOOp — HampaBiswomui GakTop 3Botonuu. DopmMbl €CTECTBEHHOTO
otbopa.

[Ipucnoco0neHHOCTh ~ OpraHM3MOB  KakK  pe3yibTaT  dBomouuu.  [Ipumepsl
MPUCTIOCOOJICHHH Yy OpraHu3MoB. ApoMoph03bl U UAMOATANITAIIIH.

Bun u BumooOpazoBanue. Kpurtepuu Buma. OcHOBHbIe (OpMBI BUI000pPA30BAHMUS:
reorpapuyeckoe, 3K0JOTHIECKOE.

MakponsBomorusi. @opMbl HBONIONUH: (pusieTHYecKas, TMBepreHTHasi, KOHBEpreHTHas,
napauienbHas. HeoOpaTuMoCTh 3BOJTIOIHH.

[IpoucxoxaeHne OT  HECHEUUAIM3UPOBaHHBIX  npeAakoB.  [Iporpeccupyromas
crienraIn3anvs. ATanTUBHAS padaLUs.

JdeMoHcTpanuu:

IToptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3.
I'exxens, @. Mromep, A. H. CeBepuios.

Tabmuubr u cxembl: «Pa3BuTue opranmdeckoro mmpa Ha 3emiey, «3apoJbIIH
MO3BOHOYHBIX >KUBOTHBIX», «Apxeontepukc», «PopMmbl OOpbOBI 32 CYIIECTBOBAHHUEY,
«EctecTtBeHHBIM 0TOOpY», «MHOroobpasue copToB pacTeHui», «MHoroobpasue Mnopoa
KUBOTHBIX»,  «llomymsium»y,  «MyTallMOHHAasT ~ U3MEHUYMBOCTH»,  «ApoMopdo3bD»,
«Mmmnoananrarmumny, «O0mas aereaepanus», «/[Bmwkymme cuiabl sBomOIMN», «Kapra-cxema
mapupyta nyremectsus Y. Jlapsunay, «bopb0a 3a cymectBoBanue», «IIpucnocobieHHOCTD
opranu3zMoBy, «I'eorpaduyeckoe BUI000pa3oBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUEY.



O6opynoBaHue: KOJJIEKLIMS HACEKOMBIX C Pa3IMUYHBIMU TUIIAMH OKPACKH, HA0Op TI010B
U ceMsiH, Koyutekius «lIpumepsl 3alMTHBIX TPUCTIOCOONICHUI Yy KUBOTHBIX», MOJIETh
«OCHOBHBIE HAMpaBICHUS JBOJIOLMWY, 00bEMHAs Monaenb «CTpoeHHEe TOJOBHOTO MO3ra
MIO3BOHOYHBIX).

buoreorpaduyeckass kapTa Mupa, KoJuleKus «@DopMbl COXPaHHOCTH HCKOMAEMbIX
KUBOTHBIX U paCTEHUI», MOJIeNb antuinkanus «Ilepexpéct xpoMocom», BiIaKHBIE MperapaThl
«Pa3Butre HacekoMoro», «Pa3Butue narymku», MukpomnpemnapaTr «Jpozoduna» (Hopma,
MyTalu GOPMbI KPBUTLEB U OKPACKH TENA).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JIabopartophas padota Ne 1. «CpaBHeHHE BUAOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JlaboparopHas pabdora Ne 2. «OmnucaHue TPHUCIIOCOOJICHHOCTH OpraHu3sMa u €€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbI€ IPE/ICTABICHUS O 3apOKICHNUH kU3HU. Hay4yHble rumnoTe3bl BOSHUKHOBEHHS
KU3HU Ha 3emiie: aOMOTreHe3 U MaHCIepMus. XUMUUYecKas dBOJIONUSA. AOUOTEHHBIH CUHTE3
OpraHUYEeCKUX BEIIECTB M3 HEOPraHUYECKHX. OKCIEPUMEHTAIBHOE TMOJATBEPKIACHHUE
XUMHUYECKO sBostonnud. HavanbHbie sTanbl Ouosnormdeckoil sBostouuu. ['umoreza PHK-
mupa. dopmupoBaHre MEeMOpPaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKU U WX 3BOtoLUs. DOpMHUpPOBAHUE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

Pazgutne xwm3Hm Ha 3emsie mo dpam M nepuonaM. Karapxeil. Apxeickas u
mpoTepo3oiickas Ipbl. Ilameosoiickas 3pa W €€ MepHoabl: KeMOPHUUCKUN, OpPIOBHUKCKHM,
CUITyPUHCKNN, IEBOHCKNI, KAMEHHOYTOJIbHBIN, TIEPMCKH.

Me3o030iickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbIM, AHTPONOTEHOBBIH.

XapakTepucTUKa KiIuMaTa M reoJIorH4eckux npoueccoB. OCHOBHBIE ATallbl 3BOJIIOLMU
PACTUTENBHOTO U KUBOTHOTO MHUpa. ApoMopdo3bl Yy pacTeHUil U KUBOTHBIX. [losBieHue,
pPacUBET ¥ BBIMUPAHUE IPYMI )KUBBIX OPraHU3MOB.

Cucrema opraHm4eckoro Mupa Kak oTpaskeHue 3Botolnd. OCHOBHbIE CUCTEMATUYECKHE
IPYIIBI OPTaHU3MOB.

OBOJIIOLIMST  YeloBeKa. AHTpPONOJIOTHS Kak Hayka. Pa3Butue mnpencraBieHUN O
MPOUCXOXKJICHUHN 4YeloBeKa. MeToabpl HW3ydeHus aHTpomnoreHe3a. CXOJCTBA U pa3ivyuMs
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJIOKEHHUE YEIOBEKA.

JBwxyume cuibl (dakTopbl) aHTporioreHe3a. HaciiencTBeHHas W3MEHYHMBOCTh U
ecTecTBeHHBbI 0TOOp. OOIIecCTBEeHHBI 00pa3 JKWU3HU, W3TOTOBIICHHE OpyIud Tpyaa,
MBIIUIEHUE, PEUb.

OCHOBHBIE CTaIUA U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMEbIN,
UYenosek mnpsaMmoxomsamui, YenoBek Heanaepranbekui, YemoBek paszymHbid. Haxonku
UCKOIAEMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHHUS, 00JIACTb pPacHpOCTpPaHEHHs, OO0BEM
rOJIOBHOTO MO3ra, 00pas3 KU3HU, OPY/IUA.

Yenoseueckue packl. OCHOBHBIE OOJIBIIINE PACHI: €BPOINEONIHAS (€Bpa3uiicKas), HErpo-
aBcTpasiougHas (PKBaTopualibHAsi), MOHIOJOWUJHAS (a3uaTCKO-aMepUKaHCKas). YepThl



MPUCTIOCOOTICHHOCTH TPEACTaBUTENICH YeOBEYECKMX pac K YCJIOBHUAM CYIIECTBOBAHUA.
EnuHcTBO uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. I1actep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.

Tabmuer u  cxembl: «Bo3umkHoBenue CoiaHeuHON  cHUCTeMbl», «Pa3BuTue
OpraHuyeckoro mupa», «PacturenbHas kietka», « KuBoTHas kieTka», «lIpokapuotuyeckas
KJeTkay, « COBpEMEHHasi CUCTEMa OPraHUuYecKoro Mupay», « CpaBHEHUE aHATOMHUYECKUX YEPT
CTPOEHHS  4YeJOBeKa W YeJIOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
NAJICOHTOJIOTMYECKUX HAXOJIOK MPEAKOB COBPEMEHHOIO YENIOBEKay, «JlpeBHEHIINE JII0an»,
«JlpeBHue moam», «llepBeie COBpeMEHHBIE TN, «HernoBedecKkue pacs.

O6opynoBanue: myispku  «lIpoucxoxienue uenoBeka» (OIOCThI aBCTPAIONUTEKA,
MUTEKAHTPONa, HEaHJEpTalblla, KPOMaHbOHIA), CJICTIKU WU HW300paKEeHHUs] KaMEHHBIX
Opy/AHii IEPBOOBITHOTO YEJIOBEKA (KaMHHU-YOIIIEphl, pyousia, ckpebiia), reoXpoHOJIoOrHuecKas
Tabaua, KoJUIeKIus «DopMbl COXPAHHOCTH UCKOIIAEMbIX KUBOTHBIX U PACTCHUNY.

JlabopaTopHbie U NpaKTHYECKHE PAdOThI:

[TpakTuyeckas padora Ne 1. «3yueHne UCKOMAEMBbIX OCTATKOB PACTEHUI U )KUBOTHBIX
B KOJUIEKIUSIX).

DKCKypcHsi « DBOIIIOIHS OPraHMYECKOT0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN UITH
KpaeBeIYeCKUil My3ei).

Tema 3. OpranusMbl 4 OKpy:KawIas cpeaa.

DOKoJorusg Kak Hayka. 3ajayd W pasliellbl 3KOJIOTUU. METOIbl HAKOJOTHMYECKUX
MCCJIEOBAHMM. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOuTaHuMs  OpPraHU3MOB:  BOJIHAs, HA3€MHO-BO3JYyIIHAs, I[OYBEHHAS,
BHYTPHUOPTaHU3MEHHASI.

Oxonorunyeckue gakrtopel. Knaccudukanms sxonorundeckux (PpaxkTopoB: abOMOTHUUECKHUE,
OMOTUYECKHE U aHTPOTIOTeHHbIE. [IefiCTBHE HKOTOTrHYeCKUX (PaKTOPOB Ha OPTaHU3MBI.

AOGuoTtnueckue (HaKTOphl: CBET, TeMIeEpaTrypa, BIAKHOCTh. DoTonepuoansm.
[Ipucnocobnenus OopraHu3MoB K JEHCTBUIO abuoTMYecKuX (akTopoB. buonornueckue
PUTMBL.

buotnueckue dakropel. Buapl OHMOTHYECKMX B3aUMOJICUCTBUN: KOHKYPEHIIHUA,
XUIMHAYECTBO, CuUMOMO3 u ero ¢opmel. [lapasutusm, Koomepaius, MyTyalu3M,
KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHWYECTBO). AMEHCAIN3M, HEUTpaIn3M. 3HAYCHUE
OMOTUYECKUX B3aMMOJCHCTBUM JJISI CYIIECTBOBAHHMS OPraHU3MOB B  MPHUPOHBIX
CcOo00IIeCTBAX.

DKOJIOTUYECKUE XapaKTepUCTUKUA TomyJanuu. OCHOBHBIE MOKAa3aTeNy MOMYJIALHY:
YUCJIEHHOCTbh, IUIOTHOCTb, POXAAE€MOCTh, CMEPTHOCTh, MNPHUPOCT, MuUrpamus. JluHaMuka
YUCJIEHHOCTH MOMYJISIIIUU U €€ PEryJIsLus.

JdeMoHcTpanuu:

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

Tabmuupl u cxeMbl: kapta «IIpupoaHeie 30061 3emiiny, «Cpeabl 0OUTaHUS OPraHU3MOBY,
«Doronepuoguszmy, «llomymnsiun», «3aKOHOMEPHOCTH POCTA YHCICHHOCTH MOMYJISLIUU
uHpy30pun-Tyhenbku», «llumessie nenmy.



JlabopaTtopHble M mpaKkTHYecKHe padoThI:

JlabopatopHuas padota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTEHUN M3 PA3HBIX
MECT OOUTaHUS».

JIaGoparopHas pabota Ne 4. «BiiusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCa».

[Ipaktnueckas padora Ne 2. «Ilogcu€r MJIOTHOCTM MOMYJSIIUI pa3HBIX BHUIOB

pacTeHun».
Tema 4. Coo011ecTBa M DK0JIOTHYeCKHe CHCTEMBI.
CoobmiectBO  opraHu3mMoB — OwuoreHo3. CTpyKTypbl OWOIICHO3a:  BHUIOBaf,

IpoCTpaHCTBEHHas, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OUOIIEHO3E.

DKkosornueckue cucteMbl (3KocucTemsbl). [loHaTHe 00 sKOCHMCTEMe W OHOTEOIeHO3E.
DYHKITMOHAIBHBIC KOMIIOHCHTBI JKOCHCTEMBI: TPOIYIEHThI, KOHCYMEHTBHI, PEIYIICHTHI.
KpyroBopoT BelecTB U MOTOK 3HEPrUM B 3KocucTeMme. Tpoduueckue (NMUIIeBble) YPOBHU
skocucteMbl. [lumeBsie nenu u cetd. OCHOBHBIE MOKa3aTeNd 3KOCHCTEMBI: Omomacca,
OPOAYKIHS. DKOJOTUYECKUE MUPAMHUABL: MPOAYKIIMH, YUCICHHOCTH, OnoMaccel. CBOMCTBa
AKOCUCTEM: YCTOMYHBOCTD, CAMOPETYIISINs, pa3Butue. CyKIeccus.

[IpuponHble PKOCHCTEMBI. DKOCHUCTEMBI O3EP M pPEK. ODKOCHCTEMA XBOWHOTO WU
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHBIE SKOCUCTEMBI. ATPO3KOCUCTEMBI. Y pOosKocucTeMbl. buonornyeckoe u
XO3SIICTBEHHOE 3HAYEHHE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnooOpasue kak ¢pakTop ycrouuBoctu 3xocucteM. CoxpaHeHue OUOJI0TUIECKOTo
pazHooOpasus Ha 3emIie.

VYuenue B. . Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa ouochepsi.
XKuoe BemecTBo 1 ero GpyHkiuu. OcobeHHOCTH OMoCchephl KaK TII00ATbHONW IKOCHCTEMBI.
Jlunamudeckoe paBHOBecHE U oOpaTHasi CBs3b B Ouocdepe.

KpyroBopoThl BemiecTB U OMOTCOXMMHUYECKHE IMKIBI AJEMEHTOB (yTiepona, a3oTa).
3oHaABHOCTH OMOchepbl. OCHOBHBIC OMOMBI CYIITH.

YenoeuectBo B Ouochepe 3emnu. AHTpONOreHHblE H3MEHEHHMs B Ouocdepe.
['moGanbpHbIE PKOJTOTHUYECKUE TTPOOIIEMBL.

CocymiecTBoBaHHE MPHUPOABI M uenoBeuecTBa. CoxpaHeHHWE OHMOpa3HOOOpa3us Kak
OCHOBa ycTOMUMBOCTH Ownocdepbl. OCHOBa palMOHAIBLHOTO YIIPABJICHUS MPHUPOIHBIMU
pecypcaMu U WX UCTIONb30BaHue. J[ocTrkeHnst OMOIOTHU M OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmue! u cxemsl: «IluieBsie enn», «broreHo3: coctas u CTpykTypay, «lIpupoaHbie
coobmectBay, «llemn mutaHus», «IKojormdeckas nupamunay, «buocdepa u uemoBexy,
«9KocHuCcTeMa IIMPOKOJIUCTBEHHOTO Jieca», «IJKOCHUCTeMa XBOMHOro Jecay, «buoreHos
BOIoéMay, «ArpoiueHo3», «lIpumepHble aHTPONMOTEHHbIE BO3IACHCTBHS HAa TNPUPOLY»,
«BaxHelme UCTOYHUKU 3arps3HEHUs] BO3/yXa U IPYHTOBBIX BOJ», «[louBa — BaxHewas
cocraBisitoniasi  Ouocdepr», «DakTopsl Aerpaganuu mouBy», «llapHukoBbI 3hdexT?,
«®DakTopbl PaAMOAKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouocheps»,
«Pacnpoctpanenue xuzau B Ouochepe», «O30HOBBIA 3kpaH Owmochepr», «Kpyrosopor
yraepoja B ouocdepe», «KpyroBopoT azora B mpupoie».



O6opynoBanue:  Mojenb-amiuKanus  «TunuuHble  OMOLEHO3Bl»,  repOapuid
«PactutenpHble  cooOmiecTBay, Koiuiekumu —«buomeHo3y», «Bpemurenn BaKHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp», repOapuM W KOJUIEKIMH pPAcTEeHUH U IKUBOTHBIX,
OpUHAIEKAIIME K Pa3HbIM DJKOJOTMYECKMM TIpylnnaM OAHOro Buaa, KpacHas KkHura
Poccuiickoii @eaepannn, n300paxkeHHs OXPAHIEMBIX BUJOB PACTEHUI U YKUBOTHBIX.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOTUHN
HA BA3OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO, ycranaBnuBalTCi TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
00y4aroIMMHUCS MPOTPAMM CPETHETO 001Iero 00pa30BaHUA: TMYHOCTHBIM, METANPEAMETHBIM
1 TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType TMYHOCTHBIX PE3yibTaTOB OCBOEHHUs MpeameTa «buonorus» BblaeleHbI
CIIEIyIOIIME COCTaBIIOIIME: OCO3HAHME OOYYAIOIMIMMHCS POCCUICKOM TIpaXkIaHCKOU
UJICHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH U CaMOOTPEIETICHUIO,
HaJU4YMe€ MOTUBAIIMK K OOYYEHUIO OMOJIOTHMH, IIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX
yOeXIeHU IMYHOCTH HAa OCHOBE KJIFOUEBBIX IICHHOCTEH 1 UCTOPUUYECKUX TPATUIUIN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCU JICATEIBLHOCTH IIEHHOCTHO-CMBICIIOBBIMM yCTAHOBKAaMHU, NPUCYIIUMH CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHMs, HAJIUYUE HKOJOTUYECKOTO IPaBOCO3HAHUS, CIOCOOHOCTU
CTaBUTD LIETTH U CTPOUTH )KU3HEHHBIE TUIAHBI.

JINYHOCTHBIE PE3YyJBTAThl OCBOCHUS IMpeaMeTa «bHOIOTHs HOCTUTAIOTCA B €IMHCTBE
y4eOHOM U BOCIIUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMH, UICTOPUUYECKUMU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU, IPUHITHIMU
B 00IIIECTBE MpaBUIaMU U HOPMaMH MOBEJEHUS U CIIOCOOCTBYIOT MIPOIIECCaM CaMOTIO3HAHUSI,
CaMOBOCIIMTaHUSI U CAMOPAa3BUTUS, PA3BUTUSI BHYTPEHHEHN MO3ULIMH JIMYHOCTH, TATPUOTU3MA,
YBOKEHUS K 3aKOHY U MPABONOPAJIKY, YEIIOBEKY TPY/la U CTapUIEMY MOKOJEHUIO, B3aUMHOTO
YBOKEHUSI, OEPEKHOTr0 OTHOILICHHS K KYJbTYPHOMY HAacJAEAUI0O U  TPaTULIUSIM
MHOTOHAIIMOHAIIBHOTO Hapoaa Pocculickon denepaiuu, Npupoae U OKPYKAIOIIEH Cpee.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHUS YyueOHOro mnpeamera «buomorus» MOKHBI
OTpa)xaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYAIOIIMXCS PYKOBOJACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW NO3UIMEN JIMYHOCTH, CHUCTEMOW UEHHOCTHBIX OpPHEHTALMM, IO3UTUBHBIX
BHYTPEHHHMX YOEXIEHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUCKOTO
00111eCcTBa, paCIIMPEHHUE KU3HEHHOTO OMBITA U OMbITA JEATEIIBHOCTH B IIPOIIECCE PeaTn3aluu
OCHOBHBIX HalpaBJICHUN BOCIIUTATENBHOMN AESITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMUPOBAHHOCTh T'PaXAAHCKOW TIO3MIIMK OOYYalomierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX TIpaB MU OO0S3aHHOCTEH, yBa)XKCHHE 3aKOHA U
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JCATEIHHOCTH TIPU CO3JaHUHM YUICOHBIX
POEKTOB, PEIICHUH YYEOHBIX M IO3HABATEIbHBIX 3a/lay, BBIMOJHEHUU OMOJOTUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPEAENATh COOCTBEHHYIO IMO3UIMI0O IO OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;



YMEHHUE YYUTHIBAaTh B CBOUX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBHUS JIIOJIEH C pa3HBIMH YOEKICHUSIMH, KYyJbTYPHBIMH IICHHOCTSIMH U
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TPOIECCE COBMECTHOI'O BBIMOJHEHHUS Y4YEOHBIX,
IIO3HABATEJIbHBIX W HCCIIEAOBATENbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLICHHWS K MHEHUIO
OTIIIOHEHTOB MPHU 00CYKIEHNU CIIOPHBIX BOIIPOCOB OMOIOTHUECKOTO CONEPIKAHNUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCUUCKOM  TPAKJAHCKOW  HUIACHTUYHOCTH, MaTPUOTU3MA,
YBAKEHMS K CBOEMY HAapOAy, YyBCTBA OTBETCTBEHHOCTH Iepel PoaumHOM, ropnocTu 3a cBOM
Kpaii, cBO0 PoauHy, CBOM SI3bIK U KYJBTYpPY, IPOLLIOE U HACTOSIIEE MHOTOHAIMOHAIIBHOTO
Haponaa Poccuu;

[EHHOCTHOE OTHOIIEHUWE K MPUPOJHOMY HACIEAUI0O M MMAMSATHUKAM [PUPObL,
NOCTHXKEHUAM Poccum B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCUHCKHX YYEHBIX B CTAHOBJIEHUE U Pa3BUTHE
OMOJIOTHUH, TIOHUMAHMS 3HAYCHUsI OWOJOTMU B TO3HAHUHU 3aKOHOB MPHUPOJABI, B KU3HU
4eJI0BEKa U COBPEMEHHOI0 OOLIECTBA;

uaelHas yOeXKIEHHOCTb, TOTOBHOCTb K CIyXEeHHIO U 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS

OCO3HaHUE IyXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIUIO U PUHUMATh OCO3HAHHBIC PEIIEHUsI, OPUECHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTONYMBOrO OyAYILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTENAM, CO3JAAHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O ITPUHSTUSA HEHHOCTEN CEMEUHOM )KU3HU B COOTBETCTBUH C TPAIULIUSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAs 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUIA;

IMOHMMAaHHUE SYMOLIUOHAIBHOIO BO3JIEVCTBUS KHUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XXEHUIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE NPOSIBIATH
Ka4yeCTBA TBOPYECKOU JIMYHOCTH;

5) ¢usunyeckoro BocnUTAHHMS, (OPMHUPOBAHUS KYJIbTYPHI 3A0POBbS H
IMOIMOHAJILHOIO 0JIaronoJIyuns:

MOHMMAaHUE U pean3aliys 3J0pOBOro U 6e30macHoro 00pasa >Ku3Hu (310pOBOE MUTAHHUE,
COOJII0/IEHNE TUTUEHUYECKUX MTPABUIT U HOPM, COaJTaHCUPOBAHHBIN PEKUM 3aHITHIN U OT/bIXA,
peryisipHas (¢u3nueckass aKkTUBHOCTb), OEpexKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOT'O
OTHOIIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MMOHMMAHUE IIEHHOCTU MpPaBWJl WHIUMBHUAYaJIbHOTO M KOJJIEKTUBHOIO 0€30MacHOro
NOBEJICHUS B CUTYalUsIX, YTPOKAIOIINX 30POBBIO U )KU3HHU JIFOAEH;



OCO3HAHMWE TOCIEJACTBUN W HETPHUATHS BPEIHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOTOJIA,
HapKOTUKOB, KypPEHHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AaKTUBHOM  JCATEIBHOCTH TEXHOJIOTUYECKOM W  COUHAIBHOMU
HaIIPaBJIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIBHO BBIIIOIHAThH
TaKyo JEATEIIbHOCTb;

UHTEPEC K pa3inyHbIM chepaM npodeccruoHaIbHON eI TeIbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBIA BBIOOp Oynymied mnpodeccuu U pean30BbIBAaTh COOCTBEHHbBIE JKU3HEHHBIE
TIJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUU BCEH
KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKH 11eJ1ecO000pa3HOe OTHOLIEHUE K IPUPOAE KaK UCTOUHUKY JKU3HU Ha 3eMIIe,
OCHOBE €€ CyIIECTBOBaHUS,

MOBBIIIIEHUE YPOBHSI AKOJIOTMUYECKON KYJIBTYphI: MPUOOPETEHUE ONbITA IIAHUPOBAHUS
MMOCTYNKOB M OLIEHKU WX BO3MOKHBIX MTOCJEACTBUMN ISl OKPYKAIOLIEH CPEIBI;

OCO3HaHME rI00aJTbHOTO XapaKTepa FIKOJIOTHYECKUX MPOOJIeM U IyTe X pelieHus;

CIIOCOOHOCTB UCIOJIB30BATh MPUOOPETAEMBIE IPU U3YUEHUHN OMOJIOTUY 3HAHUS U YMEHHUS
IIPU PEIICHUH MPOOJIEM, CBI3aHHBIX C PALIMOHAIBHBIM MPUPOAOIOIb30BaHUEM (COOMIOICHHE
MIPaBUJI MTOBEJICHHS B IPUPOJIE, HAITPABIECHHBIX HA COXPAaHEHUE PAaBHOBECHUSI B DKOCHUCTEMAX,
OXpaHy BHJIOB, JKOCUCTEM, Orochepsl);

AKTUBHOE HEMPHUITHUE JEUCTBUN, MPUHOCIIINX BPEJ OKPYKAIOIIEH NPUPOJHOU Cpele,
yMEHUE IPOTHO3UPOBATh HEOIaronpusITHbIE DKOJIOTUYECKHUE MOCJIEACTBUSA
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJM4YUE PA3BUTOrO SKOJIOTMYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJbTYphI, OMNbITa
NEATEIbHOCTH HKOJOTMYECKON HaNpaBJIE€HHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI HMHU B
MO3HAaBaTEJIbHOM, KOMMYHUKATUBHOM M COIMAJIbHOM TMPAKTHUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKON IEATEIBHOCTH SKOJOTUYECKON HAITPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKM H OOINECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JUANioTe KYJBTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILIEHCTBOBAHUE  SI3bIKOBOM M YMTATENbCKOW  KYJIBTYpbl KaK CpeJICTBa
B3aMMO/ICHCTBUS MEKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE CeUU(PUKU OMOJOTUU KaK HayKd, OCO3HaHMs €€ poiu B (HOPMUPOBAHUU
paloOHaJIbHOTO HAYYHOTO MBIIIJICHHUS,, CO3JaHMM IEJIOCTHOTO TMpEJICTaBiIeHUs 00
OKpY’KalollleM MHpE Kak O E€IUHCTBE NPHUPOJAbI, YeIOBEKa W OOIIeCTBA, B IMO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIeM COXPAHEHHUS MPUPOTHOTO PABHOBECHS;

yOEKIAEHHOCTH B 3HAUMMOCTH OMOJIOTHH JI1 COBPEMEHHOM IIUBUIIM3AINH: 00€CTICUCHHSI
HOBOTO YPOBHSI Pa3BUTHSI MEIUITUHBI, CO3/TAHHE TIEPCTIEKTUBHBIX OMOTEXHOJIOTHIA, CTIOCOOHBIX
pemiaTb pecypcHble MpoOJieMbl pa3BUTHS YEJIOBEYECTBA, IOMCKAa NyTeW BbhIXOAA U3



TJT00ATBHBIX AKOJIOTHYECKUX TIPOOJIEM M 00CCIIeUeHUs Mepexoia K yCTOHIMBOMY Pa3BUTHIO,
palrioHaJIbHOMY HCITOJIb30BAHHUIO TPUPOAHBIX PECYpCcOoB U (OPMHUPOBAHHUIO HOBBIX
CTaHIaPTOB YKHU3HHU;

3aMHTEPECOBAHHOCTH B IMOTYYCHHH OMOJIOrMYECKUX 3HAHUN B LIEJISX MOBBIIICHHS OOIICH
KyJIbTYPBl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOW YacTH (HyHKIIMOHAIHLHOU
I'PaMOTHOCTH 00yYaronuxcs, GOpMUPYEMOi IPU U3yUEeHUN OUOJIOTHH;

HOHMMAaHHE CYIIHOCTH METOJOB IO3HAHMS, HMCIIOJIB3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJIy4aeMble 3HAHMS JJIs aHajiu3a U OOBSICHEHHUS SIBICHHUN
OKPY’KaloIlIero MUpa M IMPOUCXOASAINNX B HEM HM3MEHEHHUH, YMEHHE JejaTh 000CHOBAHHBIC
3aKJIFOYCHUS HAa OCHOBE HAyYHBIX ()AaKTOB W HWMECIONIMXCSA JaHHBIX C IEIBI0 IMOJTydCeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITCILHO HCIIOJIB30BaTh OWOJIOTHYCCKUC 3HAHMS IS PCIICHHS
po0JIEM B PEaIbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HaHHWE IICHHOCTH HAYYHOH JIEATEIIBHOCTH, TOTOBHOCTD OCYIIECTBIIATH IPOCKTHYIO U
HCCIICIOBATEIILCKYIO ACATCIIEHOCTh HHANBUAYAIBHO U B TPYIIIIC;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUH IO OHMOJOTMU B COOTBETCTBUH C >KU3HCHHBIMH
MMOTPEOHOCTIIMU.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIC pe3yabTaThl OCBOCHHS YUeOHOTO TTpeaMeTa « bHoJIoTHs» BKITIOUYAIOT:
3HaUUMbIE [T (POPMUPOBAHUS MHMPOBO33PECHUSI OOYHAIOUIUXCS MEKIUCIUTUTMHAPHbBIE
(MexnpenMeTHbie) OOIEHAyYHbIE MOHSATHS, OTPAKAIOIINE EJIOCTHOCTh HAYYHOW KapTHUHBI
MHpa U crienuPuKy METOI0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO,
DHEPTHUS, SIBJICHUE, TIPOIIECC, CUCTEMA, HAYYHBIN (DaKT, MPUHIINII, TUTIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCICIOBaHWE, HAONIONCHUE, W3MEPEHHE, DKCIEPUMEHT W APYTHX),
YHUBEpCaIbHbIC YUeOHBIC NEUCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETYJISSTUBHBIC),
obOecrieunBarmme (GopmupoBanue GYHKIMOHATHHOW TPAMOTHOCTH H  COIMAJIBLHOM
KOMITCTCHIIMM OOYYarOIMXCs, CIOCOOHOCTh OOYYalOIIUXCS HCIIOIh30BaTh OCBOCHHBIE
MEXTUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKNE 3HAHUS U YHUBEPCATbHBIC yUeOHBIC ICHCTBUS B
[1I03HABATEJIbHOW U COLMAIIBHOUN IIPAKTHKE.

MeranpeaMeTHbIe pe3yiabTaThl OCBOEHHUS MPOTPAMMBI CPETHET0 O0IIero o0pa3oBaHUS
JIOJIKHBI OTPAXKATh:

OBJajieHHe YHHBEPCAJbLHBIMH Y4€0HBIMH MO3HABATEIbHBIMH JeHCTBUSIMMU:

1) 6a30BbIe JJOTHYECKHE TeCTBHA:

CaMOCTOSTENILHO (OPMYIIMPOBaTh U aAKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

MCIIOJIh30BaTh TPHU OCBOCHHWHM 3HAHWUN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHaAN3a,
CHUHTE3a, CpaBHEHMS, Kiaccudukaiuu, o00OIIEeHHs), paCKPbIBaTh CMBICI OHOJIOTHYECKHUX
NOHATUN (BBIIEIATH WX XapaKTEpHbIE TPU3HAKH, YCTAaHABIWBATH CBA3M C JPYTHMH
MIOHSATUSIMU );



OTpEeNeNATh LEeTu NeATeTLHOCTH, 3aJaBas MapamMeTpbl U KPUTEPHUH WX JOCTHKEHUS,
COOTHOCHTH Pe3yJIbTaThl IEITEILHOCTH C TIOCTABIICHHBIMU TIEISIMHU;

WCII0JI30BaTh OMOJIOTMYECKHUE TOHSTHS IS OOBSCHEHUS (PAKTOB M SIBICHHH >KHBOM
IPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXACHHS (MHIYKTUBHBIC, NCAyKTUBHBIC, IO AQHAJIOTHH),
BBISIBIIATh  3aKOHOMEPHOCTH W TNPOTHBOPEYHMS B pacCMaTPUBAEMBIX  SIBJICHUSX,
(hOpMyTUPOBATh BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTh CXEMHO-MOJICIIBHBIC CPEJICTBA VIS TIPEICTABIICHUS CYIIIECTBEHHBIX CBS3CH U
OTHOIICHUH B U3y4aeMbIX OHMOJIOTHUCCKHX 00BEKTAX, a TAK)Ke MPOTUBOPEUNI pPa3HOTO poja,
BBISIBIICHHBIX B Pa3IMYHBIX HH(OOPMAITMOHHBIX UICTOYHUKAX;

paspabaTeiBaTh IUIaH pEIICHHUS MPoOJeMbI ¢ y4E€TOM aHamW3a HMEIONIUXCS
MaTepHaIbHBIX U HEMATepUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JCSATEIBHOCTh, OIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIICICTBUN JIEATEILHOCTH,

KOOPIWHHUPOBATh W BBIMOJHATH PabOTy B YCJIOBHSX PEATBHOTO, BHUPTYaJIbHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBINLJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIJICTh HABBIKAMH yUE€OHO-HCCIICIOBATEIHCKOM U MMPOCKTHOM ACATEIHPHOCTH, HABBIKAMHU
paspernieHus mpooJeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MIOUCKY METOJIOB
pEIIeHUS MPAKTUYECKUX 3a7a4, TPUMEHEHHUIO Pa3IMYHBIX METO/IOB MTO3HAHMS,

UCIIOJIb30BaTh PA3JIMYHBIE BUJIbI JEATEILHOCTH MO TMOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEpHpETalNU, MPEeoOPa30BaHUIO U MPUMEHEHHIO B YUEOHBIX CUTYallUSIX, B TOM YHCIIE MPU
CO37aHUH YUEOHBIX U COIMAIIbHBIX MMPOCKTOB;

dbopMHpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJCTh HAYYHOW TEPMHHOJOTHUCH,
KJIFOUEBBIMH MTOHATHUSIMH U METOAAMHU;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 33/1aud B 00pa30BaTEIIbHON NESITEILHOCTH U
KU3HCHHBIX CUTYaIIHSX;

BBISBIISATh TPUYMHHO-CJICICTBCHHBIC CBS3UW M aKTyallM3MpPOBaTh 3ajJlady, BBIABUTATH
rUnoTe3y e€ pelIeHHsl, HaXOJWTh apryMEHTHI IS JOKAa3aTelbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEILICHHUS,

aHAIM3UPOBATh TIOJNYYCHHBIC B XOJC PCIICHUS 3aJaud Pe3ybTaThl, KPUTHUYECCKU
OIICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIECTBIISTh IIEeJICHANIPABICHHBINA MOUCK TIEPEHOCA CPEJCTB U CIIOCOOOB JICUCTBUS B
po(eCCUOHATIEHYIO CPENY;

yMETh TEPEHOCUTh 3HAHUS B IIO3HABATECIILHYID U MPAKTUYECKYI0 00JacTu
KU3HEICATCIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC WJEH, MpeaiaraTh OPUTMHAIBHBIC TOIXOMbI W PEIICHUS, CTaBHUThH
pOOJIEMBI U 33/1a49H, IOy CKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢c unpopmanueii:



OPHEHTHUPOBATKLCS B PA3TMYHBIX UCTOUYHUKAX HH(POPMAIUH (TEKCTE y4eOHOTO MOCOOus,
HAyYHO-TIOMYJISIPHOM ~ JUTEpaType, OWOJOTHYECKUX  CIIOBApSAX ©  CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHeTe), aHaIu3upoBaTh MHPOPMAIMIO PA3THYHBIX
BUJOB U (OpM MPEJACTAaBICHUS, KPUTHUYECKH OICHUBaTh €€ JIOCTOBEPHOCTh W
HEMIPOTHUBOPEUNBOCTH;

(dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATHh PA3IUYHBIC METOIbI MPHU IMOWUCKE U OTOOpe
Oounonoruyeckoi nHhopMaIu, HEOOXOUMOI J1JIs1 BHITIOJIHEHUS YUEOHbIX 3a/a4;

npUOOpETaTh OMBIT UCTIOIB30BAHMS HH(DOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCTIOJBb30BAHMS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPAaTh ONTUMAIbHYIO (OpMY MpeACTaBICHUS OHOJOTHYECKON
nH(popmanuu (cxemsbl, rpadKu, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KauyeCTBE CPEACTBA NpHU paboTe ¢ OUOJIOTHYECKOU
uHdopMaIuen: MPUMEHATh XUMUYECKUE, (PU3NIECKUE U MATEMATUUYECKUE 3HAKU U CUMBOJIHI,
dbopmyibl, ab0peBUATYpPY, HOMEHKIIATYPY, HMCIOJIb30BaTh M MPEOOpPa30OBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIATHOCTH;

BIIQJICTh HABBIKAMHU PACIIO3HABAHUS U 3alIUThl WHOOpMaIuu, HWHPOPMAITMOHHOM
0€30MacCHOCTH JIMYHOCTH.

OBjajieHue YHMBEPCAJbHBIMM KOMMYHUKATUBHBIMHM 1€CTBUSIMU:

1) ob1enne:

OCYIIECTBIISATH KOMMYHHKAIIUU BO BCEX cepax KU3HU, AKTUBHO yIaCTBOBATH B JHAJIOTE
WJIM IUCKYCCHH TI0 CYIIIECTBY 00CYy’K/1aeMOM TeMbl (YMEHHE 3a7aBaTh BOMPOCHI, BHICKA3bIBATh
CYXXJIEHHSI OTHOCHUTENIbHO BBITIOJHEHHUS TMpeJiaraeMoil 3ajauyu, YYUThIBATH HHTEPECH H
COTJIAaCOBAaHHOCTb MO3UIINH IPYTUX YYACTHUKOB JTUAJIOTa WM TUCKYCCUN);

pacrmo3HaBaTh HEBepOaNTbHBIC CPEICTBA OOIIECHWS, TTOHMMATh 3HAYCHHUE COIMATBLHBIX
3HAKOB, TMIPEANMOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTyallud, yMETh CMATYaTh
KOH(DJIUKTHI U BECTU TIEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJICHCTBYUSA, TOHUMATh HAMEPEHUS
JPYTHX JIFOJICH, POSBIIATH YBAKUTEIHLHOE OTHOIIICHUE K COOCCETHUKY M B KOPPEKTHOM popme
(bopMyTUPOBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAas eI TeJbHOCTh:

MIOHUMATh M UCITOIH30BaTh MPEUMYIIECTBA KOMAaHIHON U WHANBU Y JIbHON paOOTHI IPH
penieHud  OMOJIOTHYECKOM TMpoOJieMbl, OOOCHOBBIBaTH HEOOXOAUMOCTh MPUMEHEHHUS
TPYIIOBBIX (HOPM B3aMMOJICHCTBHS TIPU PEIICHUH YIeOHOMN 3a/1a4H;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JICUCTBHUI C YUETOM OOIIMX WHTEPECOB H
BO3MOKHOCTEH Ka)JI0T0 YiIeHa KOJIJICKTHUBA,

OPUHUMATh 1I€JId COBMECTHOM JEeATEeIbHOCTH, OPTraHW30BbIBATH W KOOPAUHUPOBATH
JNEUCTBUS MO €€ NOCTHXKEHUIO: COCTABJIATH IUIAH JEUCTBUHM, PACHPENECIATh POJIU C YYETOM
MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yIbTaThl COBMECTHOUW pabOTHI;

OIICHHBAThH KAYE€CTBO CBOETO BKJIAJIA M KAXKIOTO YYaCTHUKA KOMaH/IbI B OOIIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;



MpeJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C MTO3ULUHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IOBEICHHUE B PA3JIUYHBIX CUTyaLHUsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJ1ajieHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACICTBUSIMM:

1) camoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JJIA BBISBICHUS MPOOJIEM U HMX pEHICHUS B
KU3HEHHBIX U YYEOHBIX CUTYaIUSX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHHWM 1EJEBbIE M CMBICIOBBIE YCTAHOBKHU B
CBOMX JEHUCTBUAX M IMOCTYNKAX MO OTHOWICHUIO K KMUBOW IMPUPOAE, CBOEMY 3I0POBBIO H
3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIEHO OCYIIECTBIISTh MO3HABATENIbHYIO JI€SITEIbHOCTD, BBISBISATH MTPOOJIEMBI,
CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3aJayll B OOpa30BaTEIbHON NEATENBHOCTH H
KU3HCHHBIX CUTyalHsIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEUICHUS] MPOOJEMBbI C YUYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUM;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOP, APryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pEIICHUE;

OIICHUBATH IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO IIMPOKON OJPYIAUIIMU B Pa3HbIX
00J1acTSIX 3HAHUM, TIOCTOSTHHO MOBBIIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIN YPOBCHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalllsiM, BHOCUTh KOPPEKTUBBI B JACSATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEISIM;

BJQJICTh HABBIKAMHM TI03HABATEIHHOM pEQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM W MBICIMTEIBHBIX IIPOLIECCOB, UX pPE3yJbTaTOB M OCHOBAHWM, HCIIOJIb30BaTh
puémbl pedJIeKCUU TS OLICHKU CUTYaIlMH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO TPUHUMAThH PEIICHUS 110 UX CHUKEHHUIO;

[IPUHUMATh MOTHBBI U aPTYMEHTHI APYTHUX MPHU AHAJIU3€E PE3YJIBTATOB ACATEIbHOCTH,

3) npuHsATHE ce0Osl U APYTUX:

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MPU AaHATU3E PE3YJIbTATOB ACATEILHOCTH;

MPU3HABATh CBOE MPABO U MIPABO JIPYTUX HA ONTHOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIIUU JPYTOTO YEIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3yabTaThl ocBoeHUs porpammbl COO no 6uosioruu Ha 6a30BOM YpPOBHE
BKJIIOYAIOT crienuduueckue st yueoHoro npeamera «buonorus» HayyHble 3HaHUS, YMEHHUS
U CrocoObl JACMCTBHUI MO OCBOEHUIO, MHTEPHpETAMH U MpeoOpa30oBaHUIO 3HAHHM, BUIBI



JESATETHHOCTH TI0 TOTYYEHUIO HOBOTO 3HAHUS Y IPUMEHEHUIO 3HAHUI B Pa3TUYHBIX YICOHBIX
CUTyalMsX, a TaKXe B peaJbHBbIX JKU3HEHHBIX CHUTYyaIlUsAX, CBA3AHHBIX ¢ Owuonoruei. B
porpaMme MpeMEeTHbIE pe3yIbTaThl MPEACTaBICHBI MO0 ToAaM 00yUeHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMs yueOHoro mpeamera «buonorus» ¢ 10 knacce
JIOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHWW O MECTE W POJU OWOJIOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (GOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUPA U
HAy4YHOTO MHUPOBO33PEHHUSA, O BKJIAJE POCCHUUCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTUH, (PYHKIIMOHAILHONW TPAMOTHOCTU YEJIOBEKA JJIsi PEIICHUS >KU3HEHHBIX
3ajady;

YMEHHE PaCKphIBATh COACPKaHNE OMOIOTHICCKUX TEPMHUHOB M TIOHITHI: )KU3Hb, KJICTKA,
opranu3M, MeTaboau3M (0OMEH BEIIECTB U IMPEBpaIllCHHE DJHEPTUM), TIOMEeocTas
(camoperymsitiis), YpPOBHEBas OpraHU3alMs >KUBBIX CHCTEM, CaMOBOCIPOHU3BEICHHE
(pertpoyKIwsi ), HACJAEACTBEHHOCTh, U3MEHYHBOCTH, POCT U Pa3BUTHC;

yMEHHE W3JIaraTh OMOJOTUYECKHE TEOPHH (KJIETOYHAs, XPOMOCOMHAs, MyTallHOHHA,
LEHTpaJIbHAsl JOrMa MOJIEKYJIsipHOW Ouosorun), 3akonsl (I'. Mennens, T. Moprana, H. W.
Basuoa) u yueHus (0 LeHTpax MHOTO0Opa3us U MPOUCXOKICHUS KyJIbTYpHBIX pacTenuii H.
. BaBuiioBa), onpeaensiTh rpaHUIbl UX TPUMEHUMOCTH K KMUBBIM CHUCTEMAaM;

yMEHHE BIIQJIETh METOIaMH HAYYHOTO TTO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U OTIMCAHKE
KUBBIX CHCTEM, IPOIIECCOB W SBJICHWW, OpTraHMU3aIs W TPOBEICHUE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIJBU)KEHUE TUIIOTE3bI, BBISBICHHWE 3aBUCUMOCTH MEXIY HUCCIEIyEeMbIMU
BEITMYMHAMU, OOBSICHEHNE TIOJIYYCHHBIX PE3YyJbTaTOB, UCTIOJb30BAHHBIX HAYUYHBIX MOHSTHUH,
TEOpH U 3aKOHOB, YMEHHUE JIeJIaTh BBIBOJIBI HA OCHOBAHUU TMOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHMU3MOB, 0COOCHHOCTH ITPOIIECCOB: OOMEHA BEIIECCTB
W TIpEBpalleHHUs] DHEPTruu B KIETKe, (OTOCHHTE3a, TUIACTHYECKOTO U HHEPreTUYECKOro
oOMeHa, XeMOCHHTE3a, MUTO3a, Mei103a, OIJI0IOTBOPEHHU S, PAa3MHOKEHHUSI, UHIMBHUTyaTbHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHe3);

yMEHUE MPUMEHSTH ITOTYYEHHBIC 3HAHUS JIJIS O0BICHEHUS OMOJIOTUYECKHUX TIPOIECCOB H
SBJICHUM, I TPUHATHS TPAKTUYCCKUX PEIICHWA B TIOBCEAHEBHON JKM3HU C IIEJIBIO
obecrieueHus 0€30MaCHOCTH CBOETO 3/I0POBbS M 3I0POBbs OKPY>KAIOIINX JIFOJIEH, COOITIOICHMUSI
HOPM TPaMOTHOTO TIOBEACHHUS B OKpYXalolled TPHUPOAHOW Cpene, TOHUMaHUE
HEO0OXOMMOCTH MCIIOIb30BaHMSI IOCTHKEHUH COBPEMEHHOM OMOJIOTUN U OMOTEXHOJIOTHH JIsI
PaIMOHAIBHOTO MPUPOIOTIONHE30BAHNS;

YMEHHE peliaTh JJIEMEHTAPHbIE TEHETHUYECKHe 3aJadyl Ha MOHO- M JUTUOPHUIHOE
CKpenIMBaHue, CIEIUICHHOEC HACIeAOBaHWE, COCTaBISATh CXEMbl  MOHOTHOPHIHOTO
CKpENIMBaHUs JIs MPEICKa3aHus HACTIETOBAHNS TIPU3HAKOB Y OPTAHU3MOB;

YMEHUE BBINOIHATH JTA0OOPATOPHBIE U MPAKTUUYECKUE pabOThI, COOJII0IATh IPABUIIA TIPU
paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHYECKH OICHWBATh U MHTEPIPETUPOBATh MHPOPMAINIO OHOJIOTHIECKOTO
coJiep KaHusl, BKITIOYAIOIIYIO TICEBOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX UCTOYHUKOB (CpencTBa



MaccoBoM  MH(pOpMalU{, HAYYHO-TIOMYJSPHBIE MaTepuanbl), O3TUYECKUE ACTEKThI
COBPEMEHHBIX UCCIIEI0BaHN B OMOJIOTMH, METULIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/laBaTh COOCTBEHHbIC NHCHMEHHBIE U YCTHBIE COOOIICHHs, 0000IIas
OMOJIOTUYECKYI0O HH(MOPMAIUMI0O U3 HECKOJIBKUX MCTOYHUKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHSATUIHBIN anmapat OMOJOTHH.

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS yueOHoro mpeamera «buomnorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUNA O MECTE W POJU OMOJIOTMM B CUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ((OPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUPA U
HAyYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCHUHCKUX U 3apyOexHBIX YUYEHBIX-OMOJIOTOB B
pa3BUTHE OWOJIOTUH, (DYHKIIMOHAJIBHOM T'PAMOTHOCTH YEJIOBEKA MJIsi PEIICHUS KU3HEHHBIX
3a/1ad;

YMEHHE pacKpbIBaTh COJAEpKaHUE OHOJOTMYECKUX TEPMHHOB U MOHATHM: BUJ,
MOMyJisiius, TeHO(MOHI, JBOJIOUUS, JBWXKYyIIME CWibl  ((HaKTOpbl)  ABOJIOLNH,
MPUCIIOCO0JICHHOCTh OPraHU3MOB, BUA000pa30BaHME, IKOJIOTHYECKHE (PAKTOPHI, SKOCUCTEMA,
MPOIYLEHThl, KOHCYMEHTBI, PEIyLUEHThl, LENH NUTaHUS, HKOJOTMYEcKas MHpPaMHUJa,
ouoreorieHo3, ouocdepa;

yMEHHME H3/araTh Ouonoruueckue teopuu (dBoirounoHHass Tteopust Y. JlapBuna,
CUHTETUYECKasi TEOPHUS SBOJIIOLMH ), 32aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacraa K.
M. bapa, yepenoBaHus riIaBHbIX HarpasiieHU U nyTei sBomtonnn A. H. CeBeproBa, yueHus
o O6uocthepe B. U. BepHajuckoro), ompenenstb T'paHUIBI UX HPUMEHUMOCTH K >XUBBIM
cUCTEMAM;

YMEHHE BJIAZIETh METOAAMH Hay4YHOT'O TO3HAHUs B OMOJIOTHH: HAOIIOACHUE U ONIMCAaHNE
KUBBIX CHCTEM, MPOLIECCOB M SIBJICHUM, OpraHu3alus U MpPOBEAEHUE OMOJIOITHYECKOTO
HKCIIEPUMEHTA, BBIJBUKEHUE TUIIOTE3bl, BBISBICHWE 3aBUCHUMOCTU MEXKIY HCCIETyEMbIMU
BEITMYMHAMU, OOBSICHEHNE TIOJIYYCHHBIX PE3yJbTaTOB, UCIIOIb30BAHHBIX HAYUYHBIX MOHSITHUH,
TEOPHI U 3aKOHOB, YMEHHE JIE€1aTh BbIBO/IbI HA OCHOBAHUU IOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICNATh CYUIECTBEHHbIE MNPU3HAKU CTPOCHHS OHOJOTUYECKUX OOBEKTOB:
BUJIOB, OMYJISIUUMN, IPOYLIEHTOB, KOHCYMEHTOB, PEYLIEHTOB, OMOTE€OLIEHO30B U IKOCUCTEM,
OCOOEHHOCTH TMPOIIECCOB: HACIEACTBEHHONM HW3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa,
BU1000pa30BaHUsI, MPUCTIOCOOIEHHOCTH OPTaHU3MOB, JIEHCTBUS YKOJIOTHUECKUX (PaKTOPOB HA
OpraHu3Mbl, IEPEHOCA BEUIECTB M II0TOKA SHEPIHMM B HSKOCUCTEMAxX, AHTPOIIOTEHHBIX
M3MEHEHUH B IKOCUCTEMAaX CBOEW MECTHOCTH, KPYTOBOpPOTa BEIIECTB U OMOT€OXUMUYECKUX
IIUKJIOB B Onocdepe;

yMEHHE MIPUMEHSITh OJy4YEeHHBIE 3HAHUS IJI51 O0BbSICHEHHUS OMOJIOTMUYECKHX MPOLIECCOB U
ABJICHUN, Il TPUHATUSA IPAKTUYECKUX PELIICHWA B IIOBCEIHEBHOM JXWU3HU C LEJBIO
oOecnieueHrs 0€30MacCHOCTH CBOETO 3/I0POBBS U 3J0POBbsI OKPYKAIOIINX JIOACH, COOMI0IeHUS
HOpPM TpPaMOTHOTO TMOBEICHHUS B OKpYXKaloUlell MNpUpPOIHON cpele, MNOHUMAaHHE
HEO0OXOIUMOCTH MCHOJb30BaHUS TOCTHXKEHUN COBPEMEHHON OMOJIOTHU JIJIsl palluOHATIBHOTO
MIPUPOAOINOIb30BAHMS;

YMEHHE peniath 3JeMEeHTapHble OMOJOTHYECKHE 337aul, COCTABIATh CXEMbI IIepeHoca
BEIIECTB U PHEPTUU B IKOCUCTEMAX (LIETH MUTAHUS );



YMEHHE BBIMOJIHATH J1a00paTOPHBIE M MPAKTHUECKHE pabOThl, COOMIOAATh MpaBuia mpu
paboTte ¢ yueOHBIM U J1abOpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTUYECKH OLEHMBATh U WHTEPIPETUPOBATh MH(OPMAIIUIO OHOIOTUYECKOTO
CoZiepKaHusl, BKIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CPEICTBA
MaccoBOM HMH(OpPMAIMK, HAYYHO-TIOMYJISIpHbIE MaTepuaibl), paccMaTpUBaTh TJI0OATBHBIC
HKOJIOTUYECKUE TMPOOJIEMBl COBPEMEHHOCTH, (OpMHpOBATH MO OTHOUICHHIO K HUM
COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IMCHBMEHHBIE M YCTHBIE COOOIIEHUS, 0000Imas
Ouosiornyeckyro HMHGOPMAIMIO U3 HECKOJBKMX HCTOYHHUKOB, T'PAaMOTHO HCIIOJIb30BaTh
MOHSTUIHBIN anmnapaT OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 0BPA30BATETBLHBIE
padoThI padoTsI pecypcb
bu6nmoreka [IOK
1 buonorus kax Hayka 2 0.5 https://m.edso00.ru/7f41c292
2 JKviBble cucTeMBI U UX OpraHu3anus 1 bubmorexa LIOK
https://m.edso00.ru/7f41c292
3 XHUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 FKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHME ¥ MHIMBUIYATbHOE Pa3BUTHE 5 1 bubnnorexa [JOK
OpraHU3MOB https://m.edso00.ru/7f41c292
6 HacnencTtBeHHOCTh U U3MEHYHBOCTH 8 15 bubmmoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3MoB. OCHOBBI 3 bubmmnoreka HOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41c292
bubmmoreka IIOK
8 Peseparoe Bpems 1 https://m.edso0o0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJTACC

Kosau4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (ungposbie)
Ne i/ EpOrPAMMEI Beero Kognpo.m)m,le l'[pﬁaKanecmle 06PA30BATEIbHBIE
padoTsI padoThI pecypesI
bu6mmoreka [IOK
1 IBOIMIOLKOHHAS GHOOTHA 9 1 https://m.edsoo.ru/7f41cc74
9 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnunoreka [HOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpy>Karoias cpeaa 5 1 bubmnorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHON TPOT'PAMMBI

10 KUIIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
posep 0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero odpa3soBanusi

pe3yJabTara

ChopMupoBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOTO 3HAHHMS
€CTECTBEHHbIX HayK, B JOPMHUPOBAHIUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHBI

1 MHUpa U HayYHOTO MHUPOBO33PEHHS; O BKJIAJIC POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OHOJIOroB B pa3BUTHE OMONOTMU; (PYHKIHMOHAIBHON TI'PAaMOTHOCTH YeNlOBEKa IS
pelIeHts KU3HEHHBIX 3aa4

YMeHHne pacKkpbeIBaTh COAEp)KaHWE OMOIOTMYECKMX TEPMHUHOB M TIOHSATHH: >KU3Hb,
KJIETKa, OpraHus3M; MeTabonu3Mm (0OMEH BEIIeCTB M MPEBpallleHUE SHEPruu),

2 roMeocTtas  (caMoOperyJisilius), YpOBHEBas  OpraHu3alusi  JKUBBIX  CHCTEM,
CaMOBOCIIpOU3BeJIeHHE (PenpOayKIUs), HACIEICTBEHHOCTb, H3MEHUYNBOCTb, POCT U
pa3BuTue

YMmenue  uw3naratb  OMOJOTMYECKHE  TEOpuHM  (KJIETOYHAas, XPOMOCOMHas,
myTtanuoHHas), 3akonbl (I'. Mennens, T. Moprana, H.1. BaBunoBa) u yuenus (o
LIEHTpax MHOrooOpa3usi U MPOUCXOXKAECHUS KyJIbTypHbIX pactenuil H.W1. BaBuiosa),
OTIPEEIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM

YMeHue BialeTh METOJaMH HAay4YHOTO IO3HaHWs B Ouosoruu (HaOmOAeHHE U
ONMCAHUE >KUBBIX CHUCTEM, IPOLECCOB U SBIICHWM; OPraHM3alvs U IIPOBEJICHHE
OMOJIOTMYECKOr0 SKCIEPUMEHTA, BbIIBUKEHNUE THUIOTE3bl; BBIBICHUE 3aBUCHMOCTH
MEXJy HCCIeAyEeMbIMA BEIMYMHAMHU, OOBSICHEHUE TOJYYEHHBIX pe3yJbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX IIOHATHUM, TEOPUHN U 3aKOHOB; YMEHHUE JI€JI1aTh BBIBOJbI HA
OCHOBaHUU NOJyYEHHBIX PE3yJIbTATOB)

YMeHue BBIACNATh CYIIECTBEHHBbIE TNPU3HAKKA BHUPYCOB, KIETOK MPOKApUOT U
9YKapuorT, OAHOKJICTOYHBIX W  MHOIOKJICTOYHBIX OPraHU3MOB; 0COOEHHOCTH
MpoleccoB OOMEHa BEIIECTB W MPEBpAIllEHUS DHEPTUHU B KieTKe, (OTOCUHTE3a,
IUTACTHYECKOTO W DJHEPreTHYecKoro oOMeHa, XEMOCHHTEe3a, MHTO03a, Meho3a,
OIJIOIOTBOPEHUS,  Pa3MHOKEHHUS, WHIUBUAYaJIbHOTO  pa3BUTHs  OpraHu3Ma
(oHTOTEHE3)

YMeHnE MNPUMCEHATE T[MOJYUYCHHBIC 3HAaHWUA JIA 00BsIcHEHNST OHOIOTHYECKUX
NPOIIECCOB U SIBJICHUH, JUI1 NPUHATHS MPAKTUYECKUX PEIIEHUH B MOBCEAHEBHOM
KU3HM B LeIsIX oOecreyeHus: Oe30MacHOCTH CBOETO 3JI0pOBbS M 370POBbS

6 OKPY’KaIOIIMX JIFOAEH, cOOII0IEHUsI HOPM IPaMOTHOTO MOBEJICHHS B OKPY KAIOLIEH
MPUPOTHON cpefie; TMOHUMAaHWE HEOOXOJUMOCTH HWCIIOJIB30BAHMS JTOCTHKCHHI
COBPEMEHHOM O6uonorun u OMOTEXHOIOT U JUIst palroHaIBLHOTO
IPUPOOTIOIB30BAHNUS

YMmenune peiiaTth JJIEMEHTAPHBIC I'CHETUYCCKUC 3aJadl Ha MOHO- U JII/IFI/I6pI/I}1H06
7 CKpCIIMBAHUEC, CHCIUICHHOC HACJICIOBAHUC, COCTABJIATH CXCMbI MOHOFI/I6pI/I,Z[HOFO
CKpCIIMBAaHUA IJId IPEACKa3aHus HACICAOBAHUS IPU3HAKOB Y OPpTraHM3MOB

YMeHHe BBITIOJNHITH JTA0OpAaTOPHBIE W MPaKTHUUECKHEe paboThI, COOI0AAaTh MpaBUia

8

npu paboTe ¢ yueOHBIM U JIAOOPATOPHBIM 000PYAOBaHUEM

YMeHue  KpUTHYECKHM  OLEHUBaTb M HMHTEPIPETUPOBATH  HH(OpMAIUIO
9 OMOIOTHMYECKOTO COAEP KaHMs, BKIIOUAIOIIYIO IICEBAOHAYYHBIC 3HAHHUS U3 PA3TNIHBIX

uctoyHukoB (CMMU, HayuyHO-IIOMyJSIpHBIE MAaTEpUaNbl); 3TUYECKUE ACIEKTHI
COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTUH, MEIULIUHE, OMOTEXHOIOT U




10

11 KIIACC

YMeHue co3gaBaTh COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOIIEHHs, 00001as
Ouosnornyeckyro HH(GOPMaIUIO U3 HECKOJIbKUX UCTOYHUKOB, IPAMOTHO UCIIOJIb30BaTh
NOHATHIHBIN annapaT OMOJIOTHU

Koxa
NMPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 0opa3oBaHus

ChopMupoBaHHOCTH 3HAHUI O MECTE M POIH OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHbIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAy4YHOMN
KapTUHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O BKJIAJE POCCHUCKUX M 3apyOEKHBIX
y4EHBIX-OMOJIOrOB B Pa3BUTUE OMONOTHH; (YHKIIMOHATBHONW IPAMOTHOCTH YeJIOBEKa
JUTSL pEILICHUS )KU3HEHHBIX 33124

YMeHHE pacKpbIiBaTh COJCP)KAHHE OHMOJIOTMYECKHX TEPMUHOB W TIOHSTHHA: BUJ,
MOMYJISIIKS, TEHO(POHI, OHBOJIOLHS, JBIKYIIUE CWIBI ((aKTOPhI) 3BOJIONNUH,
NPUCIIOCOOJICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, JKOJIOTMYECKHE (HaKTOPHI,
9KOCHCTEMA, IPOTYIICHTHI, KOHCYMEHTHI, PSIYIICHTHI, [IETTH ITUTAHHS, YIKOJIOTHICCKAs
nupamua, OMoreoneHos, onocdepa

VYMenue um3narate OHONOTHYECKHE TeopuH (dBomonuoHHas teopus Y. JlapBuHa,
CHHTETHYECKAasi TEOPHs HBOJIOIMUH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxoncta K.M. bapa, yepenoBanus riiaBHbIX HampaBlIeHUH U mmyTei sBomonuu A H.
CesepuoBa, yuenuss o Ouocthepe B.M. Bepnanckoro), ompenensTs TpaHHIBI HX
IPUMEHUMOCTH K ’KHMBBIM CUCTEMaM

YMeHue BiajeTb METOJaMM Hay4YHOTO IO3HaHWA B Ouonoruu (HaOironeHue u
OIMCAHUE JKMUBBIX CHCTEM, IPOLECCOB M SBJICHUHN; OpPraHM3alus U IPOBEACHUE
OMOJIOTMYECKOT0 3KCIIEPUMEHTA, BBIIBMKEHUE TUIOTE3bI; BBISBIEHHE 3aBUCUMOCTH
MEXJly HCCIEYyEMbIMH BEIMYMHAMHU, OOBSICHEHHE IIOIYYEHHBIX pe3yJIbTaToB,
UCIIOJIb30BAHHBIX HAYYHBIX NIOHATUH, TECOPUN U 3aKOHOB; YMEHHUE JI€]1aTh BIBOJBI Ha
OCHOBaHUU NOJTyYEHHBIX PE3yJIbTATOB)

YMeHue BBIICNATH CYIIECTBEHHBIC MPU3HAKH CTPOEHUS OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, TOIMYJISIHMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OHOTE€OIIEHO30B U
HKOCHUCTEM;  OCOOCHHOCTHM  TPOIIECCOB  HACJIEACTBEHHOW  HM3MEHYHBOCTH,
€CTECTBEHHOTO OTOOpa, BHA000pa30BaHMs, MPUCIOCOOIEHHOCTH OPTraHU3MOB,
JIEHCTBUSI DKOJIOTUUECKUX (DaKTOPOB HA OPTaHMU3MBI, MEPEHOCA BEIIECTB U MOTOKA
DHEPrUM B DKOCUCTEMAX, AHTPOINOTEHHBIX H3MEHEHUN B DKOCHUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOT€OXMMHYECKUX IMKJIOB B Orocdepe

YMeHHe TpUMEHSTh NOJIY4YeHHbIe 3HAHUS Ui OOBSICHEHUS OHOJOrMYECKHX
IIPOLIECCOB W SIBJICHUM, [UISl NPUHATHS MPAKTHUECKUX PEIICHWA B TOBCEIHEBHOM
KHU3HM B LEIIX o0ecredeHusi O€30MacHOCTH CBOETO 30pPOBbS U 370POBbS
OKpY’KaIOLIMX JII0JIeH, COOM0AEHN HOPM T'PaMOTHOTO MOBEJCHUS B OKpYXKarollen
OPUPOIHON cpene; MOHUMAaHHWE HEOOXOJUMOCTH HCIOJNb30BAHUS JIOCTHUIKEHUMN
COBPEMEHHOM OMOJIOTHH AJIsl PALIMOHAIIBHOTO IPUPOIOTIOIH30BAHUS

YMeHne pemarh DJIEMEHTApHbIE OWOJIOTHYECKHE 3a/Jadd, COCTaBISATH CXEMBbI
MEPEHOCA BEIIECTB M SHEPTUH B HIKOCUCTEMAX (LIETIH MUTAHMS)

YMeHue BBINONHATH J1a00paTOpHbIe U NMPAaKTUYECKUE padoThl, COONIOIATh MpaBuiia
pH paboTe ¢ YIEOHBIM U JTa0OPaTOPHBIM 000pPYI0BaHUEM

YMeHue  KpUTHYECKH  OLIGHMBAaTb W WHTEPIPETHPOBaTh  HMH(OpMAILHIO
OMOJIOTUYECKOTO  COJEPKaHUs, BKIIOYAIONIYIO TIICEBJOHAYYHbIC 3HAHUS W3
paznuyHbIX UcTOYHUKOB (CMU, HaydHO-TIOMYJIIpHBIE MaTepUalIbl); pacCMaTpPUBATh
I00aNbHBIE  DKOJIOTHMYECKHME MPOOJIEMBbI COBPEMEHHOCTH, (OPMHUpPOBATH IO
OTHONICHHIO K HUM COOCTBEHHYIO TO3UIIHIO




YMeHue co3aBaTh COOCTBEHHBIE NMHCBMEHHBIE M YCTHBIE COOOIIeHHs, 0000Ias
10 OMOJIOTHYECKYO HH(OPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MUCIIOJIb30BaTh
NOHATHIHBIN annapaT OMOJIOTHH



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

buonorus xkak Hayka

11

1.2

Buonorus — Hayka o xuBod mpupone. Pomp Ouonorun B (GopMHpOBaHHH COBPEMEHHOMN
Hay4YHOH kapTHHbI MUpa. CuctemMa OGMOIOTHYECKUX HAayK

MeToapl TO3HAHUS KUBOM NpUPOIbl (HAOIIOJEHHE, IKCIEPUMEHT, ONMUCaHUe, W3MEpEeHHe,
KJaccu(uKalus, MOICTMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX )

2
2.1

JKuBble cucTeMBI 1 HX OpraHu3anmsa

JKuBbie cucTeMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouosaoruu. CBOKWCTBa OMOCHCTEM U UX
pazHooOpaszue

2.2
3

3.1

3.2

3.3

YpoBHU OpraHu3alnx ouocucTem: MOJIEKYJISIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpraHU3MEHHbIH, OMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHBbIH

XHUMHUYECKUH COCTaB U CTPOCHHUC KIICTKH

XHUMHUYECKUH COCTaB KJICTKH. XHMHYECKHE DJIEMCHTEI: MaKpO3JICMCHTBI, MHUKPOJ3JICMCHTBI.
Bo;[a N MHHCPAJIbHBIC BCIICCTBA. q)yHKIII/II/I BOJAbl M MHHCPAJIBbHBIX BCHICCTB B KIICTKE.
HOI[I[Cp)KaHI/Ie OCMOTHYECKOI0 OanaHca

benku. CocTtaB u cTpoeHHne OenKoB. AMHUHOKUCIOTHI — MOHOMEpPHI OenkoB. HezameHuMble u
3aMCHHMBIC AMUHOKHUCIIOTHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OCIKOBOM
MOJIEKYJIbl (NEpBUYHAs, BTOPUYHAS, TPETUYHAs U YETBEPTUUHASI CTPYKTypa). XUMHYECKHE
cBoMcTBa OenKkoB. buonornyeckue QPyHKIUU OEIKOB.

®epmeHThl — Ouojoruueckue katanuzaTopbl. CTpoeHHe (QepMeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramubpl. Omninuus QepMEeHTOB OT
HEOpPraHMYECKUX KaTaJIn3aTOpOB

VYrneBonapl: MOHOcaxapuabl (TIIOK03a, pubo3a W JAe30KCHpHO03a), nucaxapuabl (caxaposa,
JaKTO3a) M TONMcaxapuipl (Kpaxmaj, TJIUKOTeH, Ieiulrosio3a). buonornueckue ¢yHKIMN
yIaeBo10B.JIMMIUIBL: TPUTITULEPUIBL, cTepor b, hochomunuabl. ' napoduasHO-ruapoPOOHBIE
cBoiicTBa. buonornyeckue pyHkiuu munuaoB. CpaBHEHHE yIiIeBOAOB, OEIKOB U JIMMUIOB KaK
HCTOYHHUKOB DHEPTUHU

3.4
3.5
3.6

Hyxneunossie kucnotsl: JIHK n PHK. Hykimeotuabpl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenue u ¢pyuximuu PHK. AT®: crpoenue u pyHkunuu

I_[I/ITO.IIOF W — HAaYKa O KJICTKE. Knerounas TCOpHH. Metoapl H3YYCHUS KIICTOK

Knerka kak menoctHast >kuBas cuctema. OOIIue MpHU3HAKM KJIETOK: 3aMKHYTas HapyKHas
MemOpaHa, monekyisl JIHK kak reneruueckuii anmapar, cuctemMa cuHTe3a Oeska

3.7

Tunel  KJIETOK: JyKapuoTHyeckas M Ipokapuotuyeckas. (OcoOEHHOCTH  CTPOECHHUS
npokapuoTudeckoi kieTku. Kiertounas crenka Oaxtepuil. CTpoeHHME 3yKapuUOTHYECKOMH
kJ1eTKU. OCHOBHBIE OTJIMYHS PACTUTENIbHOM, )KUBOTHON M TPUOHOI KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHas CTeHKa, TJMKOKAIMKC, MX (YHKLIUH.
[Ina3maruyeckas MemOpaHa, e€ cBoiictBa M ¢yHkuuMu. [luToruiasma u e€ opraHoumbl.
OnHoMeMOpaHHBIE OpraHOUIbI KIETKH: 3HJoIuIa3Marndeckas cetb (DI1C), anmapar ['ombaxw,
nau3ocoMbl. [lomyaBTOHOMHBIE OpraHOWIbI KJIETKU: MUTOXOHIPUH, IIacTUbL. [Ipoucxoxaenue
MHUTOXOHAPUM M TutacTud. Buasl miactua. HememOpaHHbIE OpraHOMABI KJICTKH: PHOOCOMBI,
KJIETOYHBIM EHTpP, PECHUYKH, KIYTUKH. DYHKIIUU OPraHOUI0B KJIETKU. BrimtoueHns

3.9

SAnpo — perynsTopHbiii 1ieHTp KieTku. CTpoeHHe siapa: sijaepHas 000704YKa, Kapuoruia3Mma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI

3.10

TpaHCcOpT BELIECTB B KIIETKE

>KI/I3HC,Z[GSITGHBHOCTL KIJICTKHU




4.1

4.2

4.3

4.4

OOMeH BelecTB, WM MeTa0oIM3M. ACCUMIUIAIMS (TUTACTHYCCKUH OOMEH) M JTHMCCHMUIISITUS
(PHEepreTU4ecKuii 0OMEH) — JIB€ CTOPOHBI €AMHOTO Tpoliecca Meradonm3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOGHBIA U reTepoTpodHbii. Pons ¢epMeHTOB B OOMEHE BEIIECTB H
MIPEBPAICHUH SHEPTUU B KIIETKE

®orocunre3. CseroBas u TemHoBass (a3pl  (ortocunTeza. Peakuum doTocuHTesa.
OddextuBHOCTh (hoTOCHMHTE3a. 3HadeHHE (OTOCUHTE3a IS JKM3HM Ha 3emuie. BruusHue
yCIIOBUH cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacteHuid. XeMOCHHTE3. XEMOCHHTE3UPYIOIINE OaKTeprn. 3HAYCHHE XEMOCHHTE3a IS KU3HU
Ha 3emJie

DHepreTudeckuil oOOMeH B KJIETKe. PacierieHre BemecTB, BBIICICHHE U aKKYMYJIHPOBaHHE
SHEPruu B KJIETKE. DTalbl HEPreTHYSCKOro oOMeHa. [mkoym3. BpokeHue W ero BUBL
KucnoponHoe OKHCIEHHE, WU KIETOYHOE mAbIxaHue. D(H(PEKTUBHOCTH IHEPIETUYECKOTO
oOMmeHa

Peaknun matpuuHoro cuHrte3a. ['eHermdeckas wuHpopmarus wu  JIHK. Peammszanus
reHeTUYeCKOol nHopManuu B KieTke. ['eHeTuueckuil Koa U ero cBoMcTBa. TpaHCKpUIILIUS —
MatpuuHblid cuaTe3 PHK. Tpancnsauus — 6nocuntes 6enka. KonupoBanue aMuHOKUCITOT. Posib
pubocom B OnocuHTe3e Oenka

4.5

5.1

Hexnerounsie ¢opmsl xu3Hu — BUpychl. Mctopust otkpeitusi Bupycos (.M. MBanoBckuit).
OCOOEHHOCTH CTPOCHMSI M J)KU3HEESITeIbHOCTH BUPYCOB. bakTepuodaru. bonesnu pactenui,
YKMBOTHBIX U Y€JIOBEKa, BhI3bIBaEMbIe BUpycamu. Bupyc nmmyHoaedununra gyenoseka (BUY) —
B0o30yutens CIIM/]a. [IpodunakTika pacpocTpaHeHHUs BUPYCHBIX 3a00J1eBaHUN

Pa3zmHoxenue u HHANBHUAYAJIbHOC Pa3BUTHC OPraHn3MOB

KierouHplli 1K, WM JKM3HEHHBIM LMK KiIeTku. HWHrepdaza m muto3. Ilporeccsr,
npoTekaronme B uurepdasze. Perumkanus — peakius matpuyHoro cunresa JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII HA0Op — KapuOTUIN. JUMIOUIHBIN U TalIONIHBI XPOMOCOMHBIE
Habopbl. XpomaTusl. [{uTonornyeckne 0CHOBBI pa3MHOKEHUS M MHAUBUIYaJIbHOTO Pa3BUTHUS
opranusmoB./lenenue kinetkn — MuTo3. Craguu Murtosa. IIponeccel, mpoucxonsdiiue Ha
pa3HBIX CTAAUSX MUTO3a. BUOJOTrMYECKHI CMBICII MUTO3a

5.2

5.3

5.4

CDOpMBI Pa3MHOKCHHS OPTaHHU3MOB: OecIio0e 1 IOJIOBOE. Bugsr Oecrooro Pa3MHOKCHU:
JACJIICHUEC HAaJABOC, ITIOYKOBAHHUEC OJHO- U MHOT'OKJICTOYHBIX, CHOpOO6p330BaHI/Ie, BEIr€TaTuBHOC
PA3MHOXKCHHUC. I/ICKYCCTBCHHOC KIIOHUPOBAHUEC OPTaHNU3MOB, €I'0 3HAYCHUEC JJI1 CCIICKIIUU

[TomoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.
Meiio3. Cragum wmeiosza. [lpomeccsl, mpoucxopsimme Ha cTaausx weioza. IloBegeHue
xpoMmocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbica ¥ 3HaUeHUE MeH03a

['amerorenes — mpoiiecc 0Opa3oBaHUsS TMOJIOBBIX KJIETOK Yy KMUBOTHBIX. [lOJOBBIE >KENe3bl:
CEMCHHHUKU U AUYHUKHU. O6paSOBaHI/Ie H Pa3BUTHUC MMOJOBBIX KJIIETOK — I'aMET (CHCpMaTO?;OI/I,H,
SHIIeKIIeTKa) — crepMatoreHe3 u ooreHe3. (OCOOCHHOCTH CTPOCHHS SIMIICKIETOK U
criepmaro3ouoB. OmnogorBopeHue. [lapreHorenes

5.5

WuauBuayanbHoe pa3BuTue (OHTOTEHE3). DMOpHOHAIbHOE pa3BUTHE (IMOpHOTeHe3). DTamnbl
SMOPHOHAILHOTO pa3BUTHS Yy IO3BOHOYHBIX JKMBOTHBIX: JIpOOJieHHE, TacTpyJIsLus,
opranoreses. [locTaMOproHanpHOE pa3BUTHE. THITBI TOCTIMOPHOHATIBHOTO Pa3BUTHS: TIPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpelpl Ha pa3BUTHE OPraHU3MOB; (aKTOPbI, CIIOCOOHBIE
BBI3BIBaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHHME CEMEHHM, CTaJuu
pa3BHUTHUS

HaCJ'Ie,I[CTBeHHOCTI) U U3SMCHYUBOCTHb OPTaHU3MOB

6.1

[Tpeamer u 3amaun reHeTUKU. VIcTOpHst pa3BUTHS TeHETHKH. BKia pocCHiiCKHX U 3apyOeKHBIX
yU€HBIX B pa3BUTHE T'€HETHKH. MeTo/1bl TeHETUKH (TMOPHI0JIOTHUECKUH, IIUTOr€HETUYECKHH,
MOJIEKYJISIPHO-TeHETHUeCKH). OCHOBHBIE T€HETUYECKUE NOHATHS. [ €eHeTHUecKas CUMBOJIMKA,
UCIIOJIb3yeMas B CXeMax CKpeUIMBaHUI




6.2

3aKOHOMEPHOCTH HaclleI0BaHMsI IPU3HAKOB, ycTaHOBIeHHbIe . Mennenem. MonorubpuaHoe
CKpelMBaHMe. 3akOoH eauHooOpasust TuOpuaoB  mepBoro  mokosieHus.  IlpaBuio
JOMMHHMPOBaHMs. 3aKOH paclleIUIeHUs Npu3HakoB. ['mnore3a uucrorhl ramer. llonHoe u
HEMOJIHOE JOMUHUpOBaHue. JJuruépuaHoe ckpermypaiue. 3aKOH HE3aBUCUMOT'0 HaclIeZI0BaHUS
npu3HaKkoB. LluToreHeTHyeckrue OCHOBBI JAMTHOPHIHOTO CKpPEIIMBAaHUS. AHAJIM3UPYOIIEe
cKpelmnBaHue. Mcnonp3oBaHue aHAIM3UPYIOLETO CKPELMBaHMs Vsl OIPECIICHUS TeHOTHUIIA
ocobu

6.3

6.4

6.5

6.6

7.1

7.2

7.3

CuernneHHoe HaclieqoBanue npu3HakoB. Pabora T. Moprana o crerieHHOMY HaclleZIOBaHUIO
reHoB. HapyiieHue cremnyieHusi TeHOB B pe3yJibTaTe KPOCCHHTOBEpa. XPOMOCOMHAsi TEOPHs
HACJIEJCTBEHHOCTH. [ eHeTHYEeCKHEe KapThI.

['enetuka moja. XpoMOCOMHOE OMIpeleNeHHe Moja. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
I'omorameTHbIe U TCTCPOraMCeTHLIC OPraHU3MBI. HaCJICIIOBaHI/Ie IMPU3HAKOB, CHCIUICHHBIX C
MOJIOM

W3meHunBOCTh. BHIbI N3MEHUMBOCTH: HEHACIEACTBEHHAs U HACJIEACTBEHHAs1. Poib cpensl B
HEHACJIECTBEHHON H3MEHUYMBOCTH. XapaKTepUCTHKA MOAU(DUKALMOHHOW H3MEHYHMBOCTH.
Bapuanuonsslii psa v BapuanvoHHas kpusas. Hopma peakiuun npusHaka. KonmyecTBeHHbIE U
KayeCTBEHHbIE PU3HAKU M UX HOpMa peakiuu. CBoiicTBa MOAU(BHUKAIIMOHHON U3MEHYMBOCTH

HacnencrBeHHas, WM TeHOTUNMYECKas, U3MEHYMBOCTh. KOMOMHATHMBHAs H3MEHUYUBOCTH.
Meiio3 ¥ 10JIOBOHM Ipolecc — OCHOBa KOMOMHATHBHOM HM3MEHYMBOCTH. MyTallMOHHas
u3MeHunBoCTh. Kiaccudukanus MyTanuil: reHHble XpOMOCOMHBIE, TeéHOMHble. YacTtoTa u
NpUYHHBI MyTanuii. MyTtareHHble (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHON
u3menunsocty H.M. BaBuiosa

I'enetuka u4enmoBeka. Kapuorun denoBeka. (OCHOBHBIE METOJbI T'E€HETHMKH YEJIOBEKA:
TE€HEAJOTHYECKUN, OJM3HEIOBBIM, IIUTOTCHETUYECKUHN, OMOXUMHYECKHIH, MOJECKYJSIPHO-
reHeTudeckuil. COBpPEMEHHOE ONpe/eNieHHe T'e€HOTHUNA: IOJHON€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIUPOBaHKE, B TOM uucie ¢ nomoilbio [11[P-ananu3a. Hacnencreennsie 3a0o0sieBaHus
YeloBeKa: TeHHbIe OONe3HH, OOJEe3HW C HACJIEACTBEHHOW MPEeApacloioKeHHOCTHIO,
XpoMocoMHbIe Oone3nu. ComMaTH4ecKue W TeHEepaTUBHBIE MyTaluH. [IpUHIMIBI 30POBOTO
oOpa3a *KHU3HU, JUATHOCTUKU, TPODUIAKTUKU U JI€UEHUs] TeHeTUYecKuX Ooyie3Heil. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHKE. 3HAUYCHNUE MEIUIIMHCKON TeHETUKU B MPETOTBPAIICHUA U
JICYCHUH TCHETUYECKHUX 3a00JIeBaHUI YeIOBEKa

CCJ'ICKI_II/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuus Kak HayKa M IIpolLecC. 3apOKJIEHUE CEIEKUMU U AoMecTukauus. Ydenue H.U.
BaBuioBa 0 1EHTpax MPOUCXOXKIEHUS W MHOTrooOpas3usi KyJbTYpHbIX pacTeHuid. LleHTpsl
IIPOUCXOXKAECHNS JOMAIIHUX KUBOTHBIX. CopT, mopoja, ITamm

CoBpeMeHHBIE METOABI CeNeKIHH. MacCoBbIA W HMHAWBUAYAIbHBIH OTOOPHI B CEJEKIUH
pacTteHuii v )kUBOTHBIX. OTIeHKa SKcTephepa. bIu3KopoICTBEHHOE CKPEIUBAHUE — MHOPUTUHT.
Uucras nuams. CkpemmBaHWE YHCTBHIX JWHUW. ['erepo3uc, wiMm THOpUIHAS CHUTA.
HeponctBenHoe ckpenBanue — aytOpuaunr. OTnanéHHas ruOpuauszanus U e€ yCIeXu.
NckycCcTBEHHBIN MyTareHe3 U MOJIy4YE€HHUE MOJUIUIONAO0B. [JOCTHKEHHS CEeNIEKIIUH PACTEHHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonoruss kak oOTpacib INPOU3BOACTBA. ['€HHas WHXEHepus. OTanbl CO3JaHMS
pexomOunanTHOM JIHK m Tpancrenusix opranuzmoB. Knerounas unxkenepus. Knerounsie
KYJIBTYPBI. MUKpPOKIIOHATIBHOE pa3MHOXKEHUE pacTeHui. Knonuposanue
BBICOKOITPOJYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB. OJKOJOTHYECKHE M ITUYECKUE
npo6aembl. [MO — reHeTHuecKu MOAM(PUIMPOBAHHBIE OPTaHU3MbI

11 KITACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHMS

1

DBOJIOLMOHHAS OUOIOTUS

11

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.




1.2

1.3

14

CBI/I,Z[GTG.HBCTBEI 3BOJIIOIIUH. ITaneonTomoruueckue: IIOCIICA0BATCIIbHOCTh ITOABJICHUA BUI0B B
MaJICOHTOJIOTHYECKON JICTOMHCH, TepexoaHbie (opmbl. buoreorpaduueckue: CXOACTBO U
paznuune payH u GIop MaTEPUKOB M OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA U PA3ITUIHS
SMOPHUOHOB Pa3HBIX BUOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC OPraHbl, aTABU3MBI. MOJICKy.HSIpHO'6I/IOXI/IMI/I‘-ICCKI/ICZ CXOACTBO
MEXaHHU3MOB HACJICICTBEHHOCTH U OCHOBHBIX METa0OIMUYCCKUX MyTEH y BCeX OPraHU3MOB

OpomounonHas Teopus Y. Jlapsuna. [Ipeanocbuiky BOSHUKHOBEHUS JapBUHMU3MA. [[BHOKyIme
CWJIBI 3BOJIONMK BUAOB 1Mo JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE MPU OTPAHHUYECHHOCTH
pecypcoB, HeomnpeaenéHHasi K3MEHYMBOCTh, 00pb0a 3a CyIIIECTBOBAaHHE, ECTECTBEHHBIN 0TOOP)

Cunrernueckast Teopus sBomtouuu (CTD) u ocHOBHBIE €€ MONOXKEHUS. MHUKPOIBOIIOLHUS.
[Tomynsiius Kak eMHKIA BUA U SBOTIOIUI

JBwxymme cuiabl ((GakTopsl) 3BONIOLNMM BUJIOB B INpupoae. MyTallMOHHBIH mpouecc M
KOMOWHATHBHAs WM3MEHYHMBOCTH. [lOMyJsIMOHHBIE BOJHBI W Apeiid reHoB. M3omsamus u
murpanus. EcrectBeHHbli 0T00p — Hanpapistonmii gpakrop 3Bosoruu. opMbl €CTECTBEHHOTO
oroopa. IlpucnocoONeHHOCT,  OpPraHU3MOB  Kak  pe3ysbTaT dBOJIONUH. [Ipumeps
pUcrocobaeHuit y opranuzmMoB. ApoMop¢o3sl U uavoananTauuu.Bua u BugoodbpasoBaHue.
Kputepun Buga. OcHOBHBIE ()OPMBI BUI000pa30BaHUS: reorpaduaeckoe, IKOJIOTHIECKOe

1.5

2.1

2.2

MaxkposBomtonusi. Popmbl  3BOMIOLUMU:  (UIETUYECKAs, JUBEPreHTHas, KOHBEpreHTHasl,
napaienbHas. HeoOpatuMocTs 3BoIOIMU

Bo3nukHOBeHUE U Pa3BUTHC )KU3HU HA 3emie

JloHay4HBIE IPEACTABIICHHUS O 3apOKICHUH KU3HU. HayuHble runores3sl BOSHUKHOBEHHUS )KU3HU
Ha 3emie: aOuoreHe3 M MaHcHepMus. XUMHMYECKass OHBOIIOLUA. OKCHEPUMEHTAIbHOE
MOJTBEPXKIECHUE XUMHMUYECKON 3BOMIONMU. HauanpHble 3Tambl OMONOTMYECKON 3BOJIIOLUU.
I'mnoresa PHK-mupa. IlepBble kneTkn ¥ ux 3Bomonus. PopMHpOBaHWE OCHOBHBIX TI'PYIII
JKUBBIX OPTaHU3MOB

Pa3zButue xxu3nu Ha 3emiie o 3pam u neprojiaM. Karapxeit. Apxeiickas 1 mpoTepo30iicKasi 3phl.
[Taneo3olickas spa u e€ mepruojbl: KeMOPUICKHMIA, OPIOBUKCKUM, CUIYpUICKUNA, T€BOHCKUH,
KaMEHHOYTOJIbHBIM, IepMCKHi. Me3o30icKas 3pa M €€ Nepuoibl: TPUACOBBIM, HOPCKHI,
MenoBoil. KaitHo30lickast spa 1 €€ nmepuobl: NajieoreHOBbIM, HEOT€HOBBIM, aHTPONOTEHOBBII.
XapakTepucTuka KiIMMaTra M TeoJOrMueckux mpoueccoB. OCHOBHBIE ATambl 3BOJIOLHUH
PacTUTENILHOTO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHud M KUBOTHBIX. IlosBieHwue,
pacuBeT U BBIMAPAHUE IPYII KUBBIX OPraHU3MOB

2.3

2.4

2.5

Cucrema OpraHM4eckoro Mupa Kak OTpaxxeHue 3BOoIHMH. OCHOBHBIE CHUCTEMaTHYECKHE
IpYMIbI OPTAaHU3MOB

OBounronus yenoBeka. AHTPOIIOJIOTH Kak HayKa. Pa3BuTne npeacTaBiIeHnil O IPOUCXO0XKAECHUN
yenoBeka. MeTosbl u3yueHus: antpornorenesa. CxoJICTBa U pa3inyuus 4eJIOoBeKa U KUBOTHBIX.
CucremMaTueckoe TMOJOXKEHHE uelnoBeka.J[Brkynie cuiibl ((pakTopbl) aHTPOIOTeHe3a.
HacnencrtBenHass M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOmIecTBeHHBbIH 00pa3 KU3HHU,
U3rOTOBJIEHUE OPYAMI TpyJa, MBIIIJIEHUE, PEYb

OCHOBHBIE CTaJIUM U BETBU 3BOJIIOLMY YEJIOBEKA: aBCTPAIONUTEKH, UenoBek ymensli, YenoBek
npsaMoxosamui, YenoBek HeanaepranbCkuii, YemoBek pa3zyMmHbIi. Haxoakm uckomaeMbIx
OCTaHKOB, BpeMsl CYIIIECTBOBaHMsI, 00JIaCTh pacpoCTpaHeHusi, 00bEM roJIOBHOTO MO3Tra, 00pa3
KU3HH, OPY U

2.6

UYenoseueckne packl. OCHOBHBIC OOJIBIIME pAchl: €BPONECOMHAS (EBpa3HiicKas), HErpo-
aBcTpasioniHasi  (PKBAaTOpHAJbHAs), MOHTOJIOMAHAS (a3MaTcKOo-aMepuKaHcKas). UepTbl
MPUCTIOCOOJICHHOCTH TMPEJICTaBUTENIEH YEIOBEYECKUX pac K YCIOBUAM CYHIECTBOBAHMS.
EnuncTBO yenoBeueckux pac. Kputuka pacuzma

OpraHusMbl 1 OKpy>Karolias cpeaa

3.1

DKOJIOTHS KaK HayKa. 3aJa4ud W pa3fesibl SKOJIOTHU. MeTObl 3KOJIOTHYECKUX UCCIIeIOBaHUN.
Dkonoruveckoe MupoBo33penne. Cpebl OOUTaHMsI OPTaHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS,
MMOYBEHHAs, BHYTPHOPTaHU3MEHHASI




3.2

Okonornyeckue ¢axtopsl. Knaccupukanus skonorndeckux (pakTopoB: aOHOTHUECKUE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. [IeliCTBHE SKOIOTHYECKIX (aKTOPOB Ha OPTaHU3MBbI

3.3

Abuotnyeckue QpakTophl: CBET, TEMIIEPATypa, BIakHOCTh. Poronepruoansm. [Ipucnocodnenus
OpPTraHU3MOB K JICHCTBHIO aOMOTHYECKHX (haKTOPOB. bHOJIOrHUecKrue puUTMbI

3.4

buotnueckue ¢akropsl. Buabl 6MOTHUECKUX B3aUMOJEHCTBUIN: KOHKYPEHIIMS, XUIIHUYECTBO,
[apasuTU3M, MyTYyajau3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M,
HeifTpasn3M. 3HaueHne OMOTMYECKUX B3aMMOJEHCTBMM Ul CyIECTBOBAHUS OPraHU3MOB B
MPUPOJHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE  XapaKTepUCTUKH nomyssiuud. (OCHOBHBIE IOKa3aTeNd  MOMYJIALHUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT, Murpauus. JIuHammuka
YUCJICHHOCTH IOIYJISILIUU U €€ peryJsiius

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.2

Coo06miecTtBo opraHu3mMoB — OuoreHo3. CTpyKTyphl OMOIIEHO3a: BU0OBAsI, IPOCTPAHCTBEHHAS,
Tpoduyeckas (rumieBas). Buapl-noMmuaanTel. CBsi3u B OHOIIEHO3€

Okosornyeckue cuctemsl (3kocuctembl). IlonsTHe 00 »3KOocucTeMe U OHOreoleHo3e.
qDYHKIII/IOHaJIBHI)IG KOMIIOHCHTBI 3KOCHCTCMBI: MPOAYLUCHTBI, KOHCYMCHTBI, PCAYLCHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEpruM B 3kocucreme. Tpodudeckue (MUIIEBHIE) YPOBHU
skocuctembl. IlumeBple menu u ceru. OCHOBHBIE II0Ka3aTeld JKOCHCTEMBI: Ouomacca,
OPOAYKLHS. DKOJOTHMUYECKUE MUPAMUJbL: MPOIYKIHMH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOWUYMBOCTb, CaMOperyJsiiysi, pazsurue. Cykueccus

4.3

[Ipupoanbie 3KOCHCTEMBI. JKOCHCTEMBI O03€p M peK. DKOCHCTeMa XBOWHOTO WIH
IIMPOKOJIMCTBEHHOT O JIeca.

AHTpPOIIOTEHHBIE JKOCHUCTEMBL. ATPOIKOCHUCTEMBI. YpOo3KocHucTeMbl. buonmormdeckoe u
XO3CTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobOpasue kak ¢akTop ycTOMUMBOCTH 3KocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pazHooOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepnanckoro o 6uocepe. I'panuiisl, cocraB u cTpykrypa Ouocdepsl. JKusoe
BemectBO M ero (QyHkuumu. OcobeHHOCTH Onocdepsl Kak TII00aTbHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHMe M oOpaTHasi cBsi3b B Ouocdepe. KpyroBopoTsl BelmiecTB u
OMOTe0XUMHUECKUE LIUKIIBI 3JIEMEHTOB (yIiepo/ia, a30Ta). 30HaIbHOCTh Onocdeprl. OCHOBHBIE
OMOMBI CyIIN

4.5

UYenoseuectBo B Onochepe 3emiu. AHTpomoreHHble M3MeHeHus1 B 6uocdepe. ['modanbHbIC
AKOJIOTHYECKUE TTPOOIIEMBI.

OcHoBa paluOHAaJIbHOI'0 YIHpaBJICHUA TMPUPOAHBIMHU pECypCaMHM W HX HCIIOJB30BaHHUC.
JlocTuxkeHust OMOJIOTUU M OXpaHa MPUPOIBI




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

e [Taceunuk B.B., Kamenckuii A.A. Pyb6moB A.M. u ap. nox pen, Ilacueunuka
B.B.buonorus ba3osiit ypoBeHb. M.: IpOCBEIICHNE

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e buonorusa. COopHuk 3amad u ynpaxHenud. 10-11 kmacc. VYrayOneHHbIH
ypoBenb/lembsinkoB E. H., CoGoneB A. H. AxmnuonepHoe oOmiectBo «W3aaTenscTBO
«IIpocsemieHue.

e buonorusa. ®uzuka. Xumusa. 10-11 wmacc. COoOpHMK 3amady W yIPaKHEHHUM
Kynsruna I'. I1., Memepskosa JI. B., Munos3opoBa A. M. u ap. AKIIMOHEpHOE OOIIECTBO
«M3narensctBo «IIpocsBemienue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

«bubroTeka mudpoBoro odpasopaTebHOro KoHTeHTa // https://academy-
content.apkpro.ru/ru/catalog

eM3narennctBo «IIpocserienuey // https://prosv.ru/?ysclid=mgd8xikdd2579193224

«Yun.py // https://uchi.ru/teachers/lk

«Dusukon ad // https://physicon.ru/catalogeor

e®DokcBopy // https://vk.cc/cQ5wWY L

eDKk3ameH-Meaua https://examen-media.ru/

4 xmacc // https://www.yaklass.ru/

o SIHnexc yueonuk https://vk.cc/cQ5x5]
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