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IHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma no 6uonioruu i yuamuxcst 10-11 kmaccoB MBOY Spnesckas COILI
No 12 cocTaBieHa ¢ y4eTOM CIEIYIONINX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

* ®enepanbhblil 3akoH 0T 29.12.2012 N 273-03 (pen. ot 25.12.2023) "O6 obpazoBaHumn
B Poccuiickoii @enepanun" (c u3Mm. u goi., Beryi. B cuity ¢ 01.01.2024)

* noctaHoBieHue ['maBHOro canutapHoro Bpada Poccuiickoit @enepanuu ot 28.09.2020
No 28 «O6 yrBepxkaenuu canutapasix mnpaBun CII 2.4 3648-20 «CanuTtapHo-
AMUIEMHOIOTUYECKHE TpeOOBaHUS K OpraHU3alUsM BOCIMTAaHUS U OOY4YEeHHs, OTAbIXa U
037I0POBJIEHUS AETEN U MOJIOJEKI;

* Canllun 1.2.3685-21 «['mruennveckue HOPMATHBBHI M TPeOOBaHUS K 0OECIECUYECHUIO
O0esomacHocT u (uiaM) Oe3BpemHOCTHM [UId 4eloBeka (PakTopoB cpeau OOUTaHU»,
YTBEPKIACHHBIX NTOCTaHOBIeHHEM [ 1aBHOrO rocynapcrseHHoro Bpada PO ot 28.01.20211. Ne 2;

* npuka3 MuHucTepcTBa npoceemeHus PO ot 11.02.2022 Ne 69 «O BHeceHNN W3MEHEHUN
B [lopsnok opraHuszanyu U OCYLIECTBIIEHUS 00pa30BaTENbHOM JEATENIbHOCTH 1O OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IIpOrpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HadajbHOIO OOIIEro,
OCHOBHOT'0O 00111ero 1 cpegHero oomiero oopasoBanus oT 22 mapra 2021 Ne 442;

* mpuka3 Munnpocsemenuss Poccun ot 12.08.2022 N 732 "O BHeceHUM M3MEHEHHMH B
(benepanbHBIN TOCYJapCTBEHHBIM 00pa3oBaTeIbHBIN CTaHIAPT CPEJHEro O0Iero oOpa3oBaHUs,
YTBEPKIACHHBIN MprKka3zoM MuHucTepcTBa oOpa3zoBanus U Hayku Poccuiickoit @eneparuu ot 17
Mmas 2012 . N 413" (3apeructpuposano B Muntocte Poccun 12.09.2022 N 70034);

* npuka3 MunucrepcrBa npocsenieHus Poccuiickoin @enepanuu ot 18.05.2023 Ne 371
«O06 ytBepxknmeHun (enepasbHOW  00pa30BaTENBbHONM  MPOTPaMMBl  CPEIHEro  OOIIero
00pa3oBaHUs;

* IpYKa3 MUHKUCTEPCTBA MpocBeleHus poccuiickon Menepanuu ot 19.03.2024 1. Ne 171
«O BHECEHHMM HM3MEHEHUI B HEKOTOpHIE INpPHKa3bl MUHUCTEPCTBA NpoOCBelleHus Poccuiickoit
®enepanyn, kacaromuecs (enepanbHbIX 00pa30BaTENbHBIX MPOrpaMM HA4yaJIbHOTO OOILIETO,
OCHOBHOTO OOIIETO ¥ CPETHETO OOIIET0 00pa30BaHUMY;

* npuka3z Munnpocsemenus Poccun ot 21.09.2022 N 858 (pen. ot 21.02.2024) "O6
YTBEPKACHUHM (eepabHOTO TMepeuHsi Yy4eOHUKOB, IOMYIIEHHBIX K HCIOJIb30BAHUIO IPU
peanu3alMy HMMEIOIIUX TOCYJAapCTBEHHYIO aKKpEAWUTAlMI0 00pa3oBaTeNbHBIX MPOrpaMM
HAyaJIbHOTO OOIIEro, OCHOBHOIO 0O0IIero, cpeiHero oOmiero oOpa3oBaHMs OpraHU3alMIMU,

OCYHMCCTBIAIONIUMHA O6p330BaTCJII)HYIO ACATCIBHOCTE W YCTAHOBJICHUA MPCACIBHOI0 CpoOKa



HUCIIOJB30BaHUsA HCKIIOYCHHBIX y‘{e6HI/IKOB" (C HUMCHUSAMHU U IlOHOJIHeHI/IHMI/I). Penmakmus ¢

m3MeHeHusMHu Ne347 ot 21.05.2024;

*3akon KpacHosipckoro kpas ot 26.06.2014 Ne 6-2519 «O6 oOpazoBanuu B
KpacHosipckoM kpaey;

* Vcra MBOY Apuesckas COLI Nel2;
¢ JlokaJILHBIE AKTHI IIIKOJIBI:

® «Ilonoxxenue o cHucTEMe OLOCHOK, IIOPAOKE, (bOpMaX H NCPpUOINYIHOCTH

npomexxyroudoit arrectauur B MBOY Spuesckas COLLL Ne 12y,

: «[Tonoxxenne o mopsake oOydeHUs MO MHIUBUAYAbHOMY y4yeOHOMY IUIaHy B

MBOY Apuesckas COLI Ne 12y,

O «IlonoxeHne o coMaaIbHBIX IMPpAaKTHUKaAX U HpO(I)CCCI/IOHaJIBHLIX npo6ax»,

o «Ilonoxkxerne 00 WHAMBUAYATBHONH TPOEKTHOW jestenbHOocTH B MBOY
Apuesckast COLL No 12y,

. «ITonmoxxenre 00 opraHu3any BHEYpOUHOH nesrenbHOCcTH B MBOVY Sfpresckas
COLL Ne 12».

[Ipu pa3paboTke MporpaMMbl MO OUOJOTUU TEOPETUYECKYIO OCHOBY [UIsl OMpeelieHuUs
MOAXO0M0B K (opMmupoBaHUIO coAepxkaHus ydeOHoro mpenMera «buonorus» cocTaBuIH:
koHuenryaibHbeie nonoxkenus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJEep KaHMUs,
pe3ynbTaToB 00ydeHUss U TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBITYCKHUKOB, IOJIOKEHHS 00
o0UMX HEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero obpazoBanusi B Poccuiickoit denepanuu, a Takxke MOJIOXKEHUS O cienuduke Ouoaoruwu,
e€ 3HAUCHWU B IO3HAHWW >KMBOW TPHUPOJBI U OOECICUYCHUU CYIICCTBOBAHUS YEIIOBEYECCKOTO
oburectBa. CorjgacHO Ha3BaHHBIM IOJIOKEHUSAM, ONPEEICHbl OCHOBHBIE (YHKIIMH HPOrpaMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu AaéT MpeCTaBICHUE O MeNsAX, 00 o0miel cTpaTeruu o0ydeHus,
BOCIIUTAHUS U Pa3BUTUSA OOYYAIONIMXCS CpeAcTBaMU yuyeOHoro mpeamera «buomorusy,
onpezenser o0sA3aTeNbHOE INPEAMETHOE COJIep)KaHUue, €ro CTPYKTYpy, paclpeleseHue IIo
paszenaM U TeMaM, PEKOMEHIYEeMYIO IOCIIe0OBATeIbHOCTh M3Y4YeHHsI Y4eOHOro MaTepuaia C
y4ETOM MEXKMPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3CH, TOTUKA 0Opa30BaTENbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaOINXCS.

B nporpamme 1o OHOJOrMM TakXe YUWUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMbBIM

JIMYHOCTHBIM, MCTAIIPECAMCTHBIM W NPCIMCETHBIM PE3yJibTaTaM O6y‘IeHI/I${ B q)OpMI/IpOBaHI/II/I



OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON JESTEIbHOCTH/Y4eOHBIX TEHCTBUI 00yJarOIUXCS O
OCBOCHHIO COJICpKaHUs OMOJIOrMYEeCKOr0 00pa3oBaHus.

B nporpamme no 6uonorun (10-11 kmaccel, 6a30BbI YpOBEHb) pealii30BaH MPUHIUI
MPEEMCTBEHHOCTH B HW3Yy4YeHWHW OwWosoruu, Onarojapss dYemMy B HEH IpocMaTpuBacTCs
HANPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBA3aHHBIX ¢ (DOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUS, IICHHOCTHBIX OpPUCHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MpEJICTAaBICHU O 3J0pOBOM 00pa3e XU3HU M OEpeKHbIM OTHOUIEHHEM K OKpYXKarouleu
npupoaHoit cpene. [lodTomy Hapsiay ¢ u3ydeHHEM OOIICOMOJOTHYECKHX TEOPHUM, a TaKkKe
3HAHUU O CTPOCHHH >KUBBIX CHCTEM Pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOIIECCOB B TporpamMMe MO OWOJIOTHM YACNCHO BHHMAHHUE HCIOJB30BAHUIO ITOTYYCHHBIX
3HAHWUU B MIOBCEHEBHOM JKU3HHM IS PEHMICHUS MPUKIIATHBIX 337a9, B TOM YHCIIe: MPOQHIaKTHKH
HACJICJACTBEHHBIX  3a0O0JICBaHMM  YEJIOBEKa, MEIUKO-TCHETHYECKOTO  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS IKOJIOTUYECKHU 11€TIECO00pPa3HOTO MOBEACHHS B OKpYKAIOIIeH MPUPOTHOU cpere,
aHallM3a BIIMSHUS XO3SUCTBEHHOW JEATCIILHOCTH YEJIOBEKA HA COCTOSIHHE TMPHUPOJHBIX H
HUCKYCCTBCHHBIX JKOCHCTEM. YCHWJICHHWE BHHMAHHS K MPHUKIAJHON HANpPaBICHHOCTH Y4eOHOTO
npeaMeTa «bHoIoTHs» MPOAMKTOBAHO HEOOXOIUMOCTBIO O00ECIICUeHUs YCIOBUN IS PEIICHUS
OJIHOM M3 aKTyaJIbHBIX 33/1a4 MIKOJFHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas MpeArnoIaraet
dbopMupoOBaHHE Yy OOYYAIOIIUXCS CIMOCOOHOCTH AJalTHPOBATHCS K HM3MCHCHHSIM JTMHAMUYIHO
Pa3BHUBAOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpemHero oOIero oOpa3oBaHHUs 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (GopMUpOBaHHE y OOydYalOIUXCS TPEJCTABICHUH O HAYYHOW KapTUHE MHPA,
pacimmpsieT ¥ 0000IIaeT 3HaHUS O KUBOU NPHUPOJIE, €€ OTIUIUTEIHHBIX MPU3HAKAX — YPOBHEBOM
OpTaHW3aIlli W DBOJIOIHH, CO3MaET YCJIOBHS JUISA: IO3HAHUS 3aKOHOB JKUBOH IMPHUPOJIHI,
dbopmupoBanus (PYHKITMOHAIBHONW TPaMOTHOCTH, HABBIKOB 37I0pPOBOTO M Oe3omacHoro obpasa
JKU3HU, IKOJIOTUYECKOTO MBIIIIJICHHS, [IGHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIE U YETIOBEKY.

bonpmoe 3HadueHWe OWONIOTHS WMEET TakKe JUIsi PEIICHHS] BOCIHUTATENBHBIX |
Pa3BUBAIOIINX 337]a4 CPEAHETO OOIIero 00pa3oBaHus, COMAIN3AIuU o0yJarommxcs. M3ydenue
ouonoruu o0ecIeunBaeT YCIIOBHS I dhopmMupoBaHHS WHTEJUICKTYJIbHBIX,
KOMMYHHKAITMOHHBIX U WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYyJBTYpHI, CIIOCOOCTBYET
WHTETpaIi OWOJIOTHYECKUX 3HAHUHM C TPEJCTABICHUSMHU W3 JIPYTHX yYeOHBIX TPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHH U reorpaduu. Ha3BaHHBIC MTOJIOKEHUS O TIPeTHA3HAYCHHH YIeOHOTO
npeameTa «buosorHs» COCTaBUIM OCHOBY JUIsl OMNPEACICHHS TIOJIXO0J0B K OTOOpYy |

CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, MPCACTABJICHHOI'O B ITPOrpaMMCe 110 OHOJIOTHH.



OT160p conepxanus yueOHOro npeamera «bruonorus» Ha 6a30BOM YPOBHE OCYIIIECTBIEH C
MO3HUIUN KYJIBTYpOCOOOPA3HOTO TMOAX0/a, B COOTBETCTBHU C KOTOPHIM OOYYArOIIUECs JOJIKHBI
OCBOMTH 3HAHUS M yMEHUS, 3HAUMMbIC /i1 (OPMHUPOBAHUS OOIIEH KYyJIBTYPHI, ONPEACIISTIONINE
a/JIecKBaTHOE TOBEJCHHE YeNOBeKa B OKpYXAlollel MNpUpOIHOM cpene, BOCTPEOOBAHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTHUECKOH AestenbHOocTH. Ocob0oe MECTO B 3TOM cHCTeMe 3HAHHIA
3aHUMAIOT JJEMCHTBI COJIEpP)KaHUsl, KOTOpPBbIE CIYXKaT OCHOBOW Il  (DOPMHUPOBAHHUS
MPEJCTABICHUA O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa M LEHHOCTHBIX
OpHUEHTAIMIX JUYHOCTH, CIOCOOCTBYIOIIUX I'YMaHU3allUA OMOJIOTHYECKOro 00pa3oBaHUsl.

CrpykrypupoBaHHe coepX aHHs Y4eOHOro MaTepuana B TMporpamMme MO OHOJOTHUHU
OCYILIECTBIIEHO C Y4ETOM MPUOPUTETHOTO 3HAYCHUSI 3HAHUN 00 OTIUYUTEIIBHBIX OCOOEHHOCTSIX
KUBOW TPUPOJABI, O €€ YPOBHEBOM OpraHu3allid M SBOJIONMU. B COOTBETCTBMM C ATUM B
CTpYKType y4deOHOro npenmera «buomnorus» BBIIENEHBI CIEIYIONINE COJAepKATeNbHbIC JTHHUU:
«buonorus kak Hayka. MeToIbI HAyYHOTO MO3HaHU», «KieTka kak OMOJIoruYecKkast CUCTEMAY,
«Opranm3m kak Ouosiorndeckasi cucrema», «CucreMa U MHOTOOOpa3ue OPraHUYECKOTO MHPAY,
«IBOJIIOIUA JKUBOW TPUPOIBI», « IKOCUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydenus yuyeOHoro mpenmera «buomnorus» Ha 0a30BOM ypOBHE — OBJaJICHHE
00y4JalIMUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHATHHOW OpraHM3aIMH JKUBBIX CHCTEM
Pa3HOTO paHra U MpUOOpPETEHUE YMEHUN MCTIONB30BaTh ATU 3HAHUS JIJIs TPAMOTHBIX JEHCTBUM B
OTHOIIIEHUU OOBEKTOB KMBOW MPUPOJIBI M PEIICHUS PA3TUIHBIX )KH3HEHHBIX MPOOIIEM.

Joctrxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 06a30BOM ypoOBHE
obecreynBaeTcs pelIeHueM CICIYIOIMNX 3a1ay:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbl 3HAHUH O OHMOJOTHMYECKUX TEOPUSIX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpPaBWIAX, CIYXAIIUX OCHOBOW il (HOPMHUPOBAHMS
MPEACTABICHUN O €CTECTBEHHO-HAy4YHOW KapTUHE MHpPa, O METOJaX HAYYHOrO IO3HaHUS,
CTPOEHUH, MHOTOOOPa3MH U OCOOCHHOCTSX JKHBBIX CHCTEM pa3HOTO YPOBHs OpraHU3alluH,
BBIIAFOIINXCS] OTKPBITUSX i COBPEMEHHBIX UCCIICIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHHe y OOYyYalONMMXCS TMO3HABATEIBHBIX, MHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEH B IpoIecce aHaIKM3a JaHHBIX O MYTAX Pa3BUTHSA B OMOJIOTUM HAYYHBIX B3TJIS0B,
UJIEW U MOJXO0J0B K U3yUYEHHIO )KUBBIX CUCTEM PA3HOIO YPOBHS OpPraHU3aLNU;

CTaHOBJICHHE Yy oOydJarommxcs oOmmied KyJabTypbl, (YHKIIHMOHAIBHONH T'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OICHUBATH SIBJICHUS OKPYKAIOMIErO0 MHUpPA KHUBOW MPUPOILI Ha

OCHOBaHMH 3HAHUM U OIIbITA, ITOJTYUYCHHBIX IIPU H3YUYCHUU 6I/IOJ'IOFPII/I;



dbopMupoBaHHe Yy OOYYarOMIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OHMOIOTHYECKHUX
3HAaHUW B TPAKTUYECKOW JIEATEIHHOCTH 4YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX METUITMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOeXIAEHHOCTH B BO3MOXXHOCTH IIO3HAHUS YEJIOBEKOM >KHUBOU MPHUPOJIBI,
HEO0OXOUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOACHUS ITUUECKUX HOPM TMPH MPOBEICHUH
OHMOJIOTMYECKHUX MCCIICIOBAHUI;

OCO3HAHWE IEHHOCTH OMOJOTUYECCKUX 3HAHWW JUIS TTOBBIIMICHUS YPOBHS JKOJIOTHYECKOMN
KyJbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MPUMEHEHNUE MPUOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEIHEBHOM XU3HU ISl OIICHKU
MOCJIC/ICTBHI CBOEH JNEATENFHOCTH IO OTHOIICHHIO K OKpY’Karollel cpene, cCOOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep PODUIAKTHKY 3a00IeBaHUH.

B cucteme cpennero o0miero oopazoBanusi «buosnorusy, nzydaemas Ha 0a30BOM ypOBHE,
SBIIICTCS O00S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSAIIUM B COCTAaB MPEIMETHONH 00IIacTh
«EcTecTBeHHO-HAYYHBIC TIPEIMETHD».

Jnst n3ydenus: 6uonoruy Ha 6a30BOM YPOBHE CPEIHETO OOIIET0 00pa3oBaHUs OTBOJAUTCS

68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Heneno).



COIJEPKAHUE OBYYEHUS
10 KITIACC

Tema 1. Bnosorus kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMH, TEXHUYECKHUMH H JIPYTUMHU
€CTECTBEHHBIMU HaykKaMu, ¢uiaocodueit, dTUKOW, ICTETHKON H mpaBoM. Ponb Ouomoruu B
(dbopMUpPOBaHUY COBPEMEHHOM Hay4HOI KapTUHbI Mupa. CucTemMa OMOJOTHYECKUX HaYK.

MeToap1 TO3HAHMSI KUBOU PUPOJIBI (HAOTIOICHHE, SKCIIEPUMEHT, OMICAaHNe, U3MEPEHUE,
KITacCU(UKAIIMsI, MOJISIUPOBAHKE, CTATHCTUYECKAst 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

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

Tabmuisl U cxeMbl: « MeTOIbI TO3HAHUS JKUBOW TPUPOIBD».

JlabopaTopHble 1 NpaKkTHYeCKUe padoThI:

[Ipaktuueckast pabora Ne 1. «Jcmonbp3oBaHHe pa3lIMYHBIX METOAOB TPU H3YyUYEHUU
OMOIOTHYECKUX O0BHEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHU3AIHSA.

JKuseie cuctembl (OMOCHCTEMBI) Kak MpeaMeT W3ydeHus Ouonoruu. OTIMYHe >KUBBIX
CHCTEM OT HEOPTaHHUYECKOU MPUPOIBI.

CpoiicTBa OmocucTeM W HX pa3HOOOpa3ue. YPOBHH OpraHu3alvd OHOCUCTEM:
MOJIEKYJIAPHBIA,  KJIIETOYHBbIM,  TKAaHEBbIM, OPraHU3MEHHBIA,  IOMNYJSLUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeo1eHOTHYECKH ), OMOC(HEPHBIA.

JdemoHcTpanuu:

Tabmunpel u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHU OpraHU3AIMH >KUBOUN
MPUPOIBD.

O6opynosanue: Moaens MoJekybl JJHK.

Tema 3. XuMH4ecKuil COCTaAB M CTPOEHHE KJIETKH.

XUMHUYECKUH  COCTaB  KJIETKH. XHUMHYECKHE  DJEMEHThl:  MAaKpO3JIEMEHTHI,
MHUKpO3JIeMeHThL. BoJia 1 MuHEepasibHbIE BEILIECTBA.

@OYHKIIMK BOJBI M MHUHEPAJIBHBIX BEHIECTB B KieTke. [lommepikaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 0eIKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OenkoB. HezameHnMble
U 3aMEHUMBIE AMHUHOKHCIOTBL. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYphl O€IKOBOI
MOJIEKYJIbl (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS U UYETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoiicTBa 0enkoB. buonornyeckue QyHKIMN OETKOB.

depMeHThl — OMoJorMueckue Katanuzaropbl. CTpoeHue (epMmMeHTa: aKTUBHBIA ILIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Butamubbpl. OTianuuss  (EpMEHTOB  OT

HCOPTaHNYCCKUX KaTaJIn3aTOPOB.



VYrieBobl: MOHOCaXapubl (TIOK03a, prubo3a U Ae30KcHpru003a), Iucaxapuibl (caxaposa,
JAKTO3a) W Hojucaxapuabl (Kpaxmaj, TIJIMKOIeH, LelIono3a). buonornyeckue QyHKIUU
YIJIEBOJIOB.

Jlumuael:  Tpurauuepunasl, ¢ochonunuael, crepouabl. [uapodubHO-THAPOPOOHBIE
cBoiicTBa. buonornyeckue ¢pyHkuuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB U JIMIHUJOB Kak
VCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJHK n PHK. HykneoTunsl — MOHOMEPBI HyKJIEMHOBBIX KHUCIIOT.
Crpoenne u Qynkmun JIHK. Crpoenne u ¢ynxkmmu PHK. Bunst PHK. AT®: ctpoenue u
GyHKIIH.

[Mutonmoruss — Hayka o kierke. Kiertounas Teopusi — nmpuMep B3aUMOACWUCTBHSA HIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUS KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OO1ie Mpu3Haku KIETOK: 3aMKHYTasi HapyKHast
MeMOpaHa, mosiekysl JIHK kak renetndeckuii annapar, cucteMa CuHTe3a Oeska.

Tumbl KJIETOK: »JyKapHOTHYecKas M mpokapuoTuyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudeckoit kietku. Kierounas crenka 6axrepuil. CTpoeHue 3yKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX (PYHKIHH.
[Tna3maruueckass memOpana, e€ cBoiictBa M ¢yHkuuu. lluTomnasma u e€ opraHouzbl.
OnnomemOpanubie opranon sl kietku: DIIC, anmapar [Nonbrxu, muzocomsl. IloayaBTOHOMHBIE
OpraHoufpl KJIETKH: MHUTOXOHAPUH, IIacTUibl. IIpomcxoxkneHne MHUTOXOHAPUN M IUIACTHI.
Bunel nnactun. HememOpaHHble OpraHouabl KJIETKU: puOOCOMBI, KJIETOYHBIA HEHTP, LIEHTPUOJIH,
PECHUYKH, KTyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

Snpo — perynsTopHbli 1ieHTp KieTku. CTpoeHue siapa: sjaepHas 000J04YKa, KapuoIia3ma,
XPOMAaTHH, SAPBIILIKO. XPOMOCOMBI.

TpaHCIOpT BEIECTB B KIIETKE.

JdemoHcTpanuu:

IToprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. lllneiinen, P. Bupxos, /x. Yorcon, .
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XUMHYECKUX DJIEMEHTOB B  HEXKUBOW MIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KUBOU IIPUPOJIEN.

Tabmuupel u cxemsl: «Ilepuoanyeckass Tabiuna XUMHYECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOBI, «brnocunTes 6enka», «CTpoeHne MoieKyibl Oenka», «CTpoeHue GpepMeHTay,
«Hyxneunossie kuciotel. [JHK», «Ctpoenne monekynasl AT®», «CTpoeHue 3yKapuoTHUYECKOM
KIeTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpO€HHE pacTUTENBHON KiIeTku», «CTpoeHue

HpOK&pHOTH‘lGCKOﬁ KIICTKH), ((CTpOCHI/Ie sAApa KICTKU», «¥Yr. JICBOAbBD», «JIumu e,



O6opynoBaHHe: CBETOBOM MHUKPOCKOI, OO0OpYAOBaHHE ISl TPOBEIACHUS HAOIIOICHHM,
U3MEpPEHUi, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KUBOTHBIX U OaKTepUaJIbHBIX
KIIETOK.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopnast pabora Ne 1. «M3y4ueHue KaTaTUTHYECKOW aKTHBHOCTH (PepMEHTOB (Ha
IpUMepe aMUJIa3bl WM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydyeHue CTpOEHHUS KJIETOK pPACTEHHUH, >KUBOTHBIX U
OakTepuii O] MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUE.

Tema 4. /KusHeaesATeJbHOCTh KIETKH.

OOmeH BemecTB, WIM MeTa0b0aU3M. AccuMuiIsaius (IMJIacCTUYSCKU OOMEH) u
JUCCUMMIIALIUS (SHEpreTUYecKnii 00MeH) — JIBe€ CTOPOHBI €IMHOI0 Ipoliecca Metabonu3ma. Poib
3aKOHOB COXPaHEHHs BEIIECTB U SHEPTHH B TOHUMaHUN METa00IH3Ma.

Tunsl oOMeHa BelecTB: aBTOTPOPHBIA U rerepoTpodHbiii. Ponb depmeHTOB B 0OMeHe
BEIIIECTB U IIPEBPAILEHUH SHEPTHHU B KIIETKE.

®otocunre3. CperoBas M TeMHOBasg a3bl QorocuHTe3a. Peakuuu QoTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A /IS )KU3HU Ha 3emiie. BriusHue ycnoBuii
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUH.

XeMmocuHTe3. XeMOCHHTe3upytoue Oakrepuu. 3HaYEHHE XEMOCHHTE3a M KU3HM Ha
3emie.

OnepreTnyecknii oOMeH B KJeTke. PaciieruieHue  BEIIECTB, BBICICHHE U
aKKyMYJINPOBAaHUE SHEPTUU B KJIETKE. DTambl dHEepreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimopogHoe OKuclieHMe, WM KJIETOYHOe JbIxaHue. OKUCIUTENbHOE
dochopunupoBanue. IPPeKTUBHOCTH FIHEPTETHUECKOT0 OOMEHa.

Peakiun matpuyHoro cuHte3a. [enermueckas uHpopmauus u JHK. Peanmszamms
reHeTuyeckol nHdopmanuu B kierke. ['eHeTnyeckuil Kkoa M ero cBoiictBa. TpaHckpunuus —
MatpuuHblii cuaTe3 PHK. Tpancnsius — 6mocunTtes 6enka. Dtansl TpaHcisaiuu. KogupoBanue
aMMHOKHUCIOT. Posb pubocom B OuocuHTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — BHUpPYCHl. Mcrtopus otkpeitusi BupycoB (/. W.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IIUKJa BupycoB. bakrepuodaru. bonesnu
pacTeHHi, )KUBOTHBIX U Yell0BEeKa, BbI3bIBaeMble BUpycaMu. Bupyc nmMmyHoznepuura yenoBexka
(BUY) - Bo3Oyaurens CIIMJla. OOpaTHas TpaHCKpHUILUS, peBepTaza M HMHTErpasa.
[TpodunakTuka pacpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpanuu:

[Toptpetsr: H. K. Konbios, /1. 1. UBanosckuii, K. A. Tumupszes.

Tabmuuet u  cxembl: «Tumbl  nuranus», «Merabonmusm»,  «MUTOXOHAPHS,

«DHepreTrueckuii oomen», «Ximoporutacty, «Porocunre3», «Ctpoenne JHK», «Ctpoenue u



¢byHKIMOHMpOBaHME TreHa», «CuHre3 Oenka», «l'eHeTmueckuii kom», «Bupyce,
«bakrepuodarn», «Ctpoenue u xku3HeHHbIM 1wmkn Bupyca CIIWa, ©Oakrepuodaray,
«Penmukanms JHK».

ObopynoBanue: Moxenu-ammiukanuu «Yasoerne IHK u Tpanckpumnimsy, «buocunres
oenka», «CTpoeHue KIeTku», Mmosieib cTpykTypsl JJHK.

Tema 5. PasMHoOKeHre M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1Mk, WM KU3HEHHBIH MK kieTku. WHTepdasza u mwuro3. Ilporeccsl,
npoTekaromue B uHTepdasze. Permmkamms — peakmus matpuunoro cuarteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUN. J[MMIOWIHBIA M TalJIOMIHBIA XPOMOCOMHEIE
Habopbl. Xpomatuasl. L{utonornueckue OCHOBBI PA3MHOKEHHUS M WHAMBUAYAIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne xknetkn — muro3. Cragum mutosa. [lpoueccel, mpoucxoisdmye Ha pa3HBIX
CTagusaX MUTO3a. brosorndyeckuii CMEICI MATO3A.

[TporpamMmmupyemas rudesb KIeTKH — aromnTo3.

@®opMbl pa3MHOXEHHMS OpPraHM3MOB: Oecrojioe W TojoBoe. Buasl OGecronoro
pPa3sMHOXKEHUs: JENeHHe HaJBOE, IMMOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHHE,
BEreTaTUBHOE pa3MHOKeHue. VcKkyccTBeHHOE KIIOHMpOBaHHE OPraHHW3MOB, €0 3HA4Y€HUE IS
CEJIEKLIHH.

[TonoBoe pa3MHOMXKEHHE, €r0 OTIAMYUS OT OECroI0ro.

Metio3. Craguu wmeitoza. Ilpoueccsl, mpoucxonsiiue Ha craausax Meinosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii CMbIC U 3HAYEHUE ME03a.

["amerorenes — mpoiecc 00pa3oBaHus MOJOBBIX KJIETOK Y KMBOTHBIX. [10J0BBIE jKemne3bl:
CEeMEHHUKU M An4HUKH. OOpa3oBaHuEe M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CriepMaro3oui,
AWIEKIeTKa) — crepmaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTpPOEHHS SUIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBunyanbHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHUOHATIBHOTO PA3BUTUS y IO3BOHOYHBIX JKMBOTHBIX: IPOOJIEHHME, TacTpyJIsALus,
opranoreses. [loctamMOpronanbHOEe pa3BuTHE. THITBI TOCTIMOPUOHATIBLHOTO PA3BUTHSA: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIOCOOHBIE
BBI3BIBATH BPOXKJAEHHBIE YPOICTBA.

Poct u paszsurue pacteHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaAUU
pa3BUTHSL.

JdemoHcTpanuu:

Tabnuisl u cxembl: «DOpMBI pa3MHOXKEHHSI OPraHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE paAcCTEHMD», «JleneHue KIETKH

OakTepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpOoeHHE XPOMOCOMBI», «KIIETOUHBIN LUK,



«Permmukanus [ITHK», «Mwuto3», «Meio3y», «IlIpsmoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKOIUTAOIINX U Ye0BeKa», «OCHOBHBIE CTaIUN OHTOTEHE3).

ObopynoBaHue: MHKPOCKOM, MHUKporpenapaTsl «CrepMaTo30UIbl MIESKOMUTAIOIIETOY,
«Sliueknerka miekonurammero», «KapuokmHe3 B KIETKaxX KOpellKa JIyKa», MarHWTHas
MoeNb-anuKamus «Jlenenue knetkn», monens JIHK, Mogens metadazHoit XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopnas pabora Ne 3. «HabmroneHne MuTo3a B KIeTKaX KOHUYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpErapaTax.

JlaGopatopnast pabora Ne 4. «/3ydeHwe CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HacsienicTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Kcropuss pa3BuTus TreHeTHKUA. Ponap UUTONOTMM U
AMOPHOJIOTHY B CTAHOBJICHUH TeHETHKU. BKJag pocCHiCKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
reHeTUKH. MeToabpl TeHeTHUKU (THOPUIOIOTHYECKHM, IIUTOTeHETUYECKUH, MOJIEKYJISIPHO-
reHeTnyeckuit). OCHOBHbBIE TeHETUYECKUE TOHITHS. | eHeTHUeckass CHMBOJIMKA, UCIIONIb3yeMasi B
CXEMaxX CKpEIIUBaHHIA.

3aKOHOMEPHOCTH  HACJEAOBaHUS  MPHU3HAKOB, YycTaHOBIeHHble [.  MeHnenem.
MounorubpunHoe ckpelmuBanue. 3akoH eMH000pa3us rudpu0B nepBoro nokojiaeHus. [IpaBuno
JOMUHUPOBaHUS. 3aKOH paculeuieHusl Npu3HakoB. [mmore3a uucrorel ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurnbpuaHoe  CKpelmmMBaHWE. 3aKOH HE3aBUCHMOTO  HACIEJOBaHUS  IPU3HAKOB.
[{uToreHeTHuecKre OCHOBBI TUTHOPHUIHOTO CKpEIIMBAaHUA. AHAIH3UPYIOLIEe CKpellliBaHUE.
Hcnonp30BaHne aHATM3UPYIOIMIETO CKPEIIMBAHMS TSI ONIPEIEICHHUS TeHOTUIIa OCOOU.

CuernieHHoe HacnenoBaHue npus3HakoB. Pabora T. Moprana 1o cLEIJIEHHOMY
HacJe0BaHUIO TeHOB. HapyIieHue crietuieHrsi TeHOB B pe3yJIbTaTe KPOCCHHTOBEpA.

XpOMOCOMHas TEOpPUS HACIEACTBEHHOCTH. [ eHeTHUeCcKre KapThl.

I'enetuka nona. XpoMOCOMHOE OIpeAeNieHHE MoJjia. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI.
['omorameTHsie W rereporaMeTHbie OpraHu3mbl. HacnemoBaHue NPU3HAKOB, CIETUICHHBIX C
MIOJIOM.

N3meHunBOCTh. BHbl N3MEHUMBOCTHU: HEHACIEACTBEHHAs U HACIEACTBEHHAs. Poib cpeapl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHKAa MOAN(PUKAIMOHHON H3MEHYUBOCTH.
BaprnannoHHBIN psg M BapuanMoHHas Kpusasd. HopMma peakuuu npusHaka. KoaudecTBeHHBIE U
KaueCTBEHHBIC MMPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU(DUKAITMOHHON M3MEHYUBOCTH.

HacnencTBenHnasi, wiy reHoTUNUYecKasi, "3MeHYMBOCTh. KoMOMHATHBHAS M3MEHYHBOCTb.
Meiio3 u TONOBOM mporecc — OCHOBA KOMOWHATUBHOW WM3MEHYHMBOCTH. MyTallmoHHAS

N3MCHYHBOCTD. KHaCCI/I(I)I/IKaI_[I/ISI MYTaHHﬁZ IFCHHBIC, XPOMOCOMHBIC, T'CHOMHBIC. Yacrora



MpUYHHBI MyTanuid. MyTtareHHbsie (aKkTOphl. 3aKOH TOMOJIOTHUYECKUX PSIOB B HACJIEACTBEHHOMN
m3meHunBoctH H. 1. BaBuiona.

BresnepHast HaClIeACTBEHHOCTh M U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METO/Abl TEHETHKU YEJIOBEKa:
TCHEATOTHYECKUM, ONM3HEIOBBIA, IUTOTCHETUYECKHH, OMOXUMHUYECKHH, MOJEKYISIPHO-
reHeTndeckuid. COBpEMEHHOE ONpPEACICHUE TEeHOTHUMA: IOJHOTC€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIHPOBaHUE, B ToM uucie ¢ momombto [1[P-ananmza. HacnencrBenHbsle 3a0osieBaHus
YelloBeKa: TeHHBbIe OOJie3HHW, OONEe3HW C¢  HACJIEICTBEHHOW TMPEpacioyioKeHHOCTHIO,
XpoMocomMHBIe Oone3HH. ComaTthueckue M TeHepaTuBHbIE MyTaruu. CTBOJIOBBIE KIIETKH.
[TpuHIIUTIBI 3M0pPOBOTO O0pa3a KW3HH, TUATHOCTUKH, MPOPUIAKTUKH U JICYCHHUS TeHETHYECKUX
Oone3Heil. MeauKo-reHeTUYeCKOe KOHCYIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOW TEeHETUKH B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUH YeTIOBEKa.

JdemoHcTpanuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®puz, C. C. Yersepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabmuupbl u cxembl: «K MOHOTHOPUAHOE CKPEIIMBAaHUE U €T0 IUTOTEHETHYECKask OCHOBAY,
«3aKOH pacHICTUICHHs] W €ro IUTOT€HETHYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«JlurnbpunHoe ckpemmuBaHue», «lluTonmorndeckue OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUSY,
«Menos», «B3zanmoneincTere ajuieNIbHbIX T€HOBY, «I €HETHYEeCKUEe KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLUEIJIEHHOTO C IOJIOMY,
«Kapuotumpl YenoBeKa € KUBOTHBIX», «Bumael u3MeHuMBOCTH», «MoaudukammoHHas
U3MEHYHMBOCTHY, «HacnemnoBanue pesyc-haktopa», «['eHeTHKa rpymnm KpoBu», «MyTarmoHHas
H3MEHYHBOCTDY.

ObopynoBanue: MoJeNH-anuIHKaM «MoHorHOpuHOE CKpemuBanuey, «HemomHoe
TOMUHUpOBaHUEY, «Jlurnbpunnoe ckpemuBanuey, «llepekpéct XpomMocoMm», MHKPOCKON U
Mukpornpenapar «J[pozodumra» (Hopma, myTanuu GopMbl KPbUIBEB U OKPACKH Tela), TepOapuit

«I'opox moceBHOW».

JlabopaTopHble U paKkTHYeCKUEe PadoThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yapTaTOB MOHOTHOPUAHOTO U TUTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPETIapaTaxy.

Jlaboparopuas padota Ne 6. «3yduenne MoauuKarioOHHOW U3MEHUYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI.

Jlabopatopnass pabora Ne 7. «Awnanm3 wMyTtanmmid y JApo30QUIBI Ha TOTOBBIX
MHUKpOIpenaparaxy.

[paxtnueckas pabora Ne 2. «CocraBlieHHE U aHATM3 POJIOCIOBHBIX YEIOBEKAY.



Tema 7. Cesekunsi opranu3mMoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenexknuusi Kak HaykKa M mpolecc. 3apoKIeHUE CENEKIMN U JoMecThkanus. Yuenue H. U.
BaBumoBa 0 1EHTpax MNPOUCXOXKICHHUSI W MHOrooOpasusi KyJIbTypHBIX pacTeHuil. LIeHTpsI
MIPOUCXOKICHUSI IOMAITHUX KUBOTHBIX. COpT, MOpPO/A, HITAMM.

CoBpeMeHHbIE METO/bI CeJIeKIUU. MacCOBBI U WHIWBUIYAIBHBIA OTOOPHI B CEJEKIIUU
pacTeHuii u >kuBOTHBIX. OlIeHKa SKcTephepa. bIN3KOPOACTBEHHOE CKpEIlMBaHUe — WHOPUIMHT.
Uucras nuHusa. CkpemmuBaHMe YUCTBIX JWHUK. [erepo3uc, wiaM TruUOpUgHAS —CHIIA.
Heponcreennoe ckpemmBanue — aytOpuamar. OtnanéHHas tuOpuam3anus U e€ YCIexXw.
HckycCcTBEHHBI MyTareHe3 W IMOJIYyYEHHE MOJUIIOUAO0B. [[OCTHIKEHHS CEJIEKUUH PacTEHU,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHas HMHXKEHepus. DTamnbl CO3JaHUA
pexomOunanTHON JIHK u Tpancrennsix opranmsmoB. Knerounas wmxenepus. Kierounsie
KyJIbTYypbl. MUKPOKJIOHAILHOE pa3MHOXKEHHE pacTeHni. KiioHupoBaH#e BBICOKOIIPOYKTHBHBIX
CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE H J3THYeckue mpoodmemsr. MO —
TeHETUYECKU MOTU(DHUITUPOBAHHBIE OPTaHU3MBI.

Hemonctpamuu: [Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. ®.
NBaHoB.

Tabmunpel u cxembl: Kapta «LleHTpbl MPOMCXOXKIEHHUS U MHOTO000pa3usi KyJIbTYPHBIX
pactenuit», «llopoabl JoMamIHUX KUBOTHBIX», «CoOpTa KyJIbTYpHBIX pacTeHUi», «OTnanéHHas
ruOpuam3anus», «Paborel akamemuka M. @. HBanoBay, «llomumionaus», «OOBEKTHI
ounorexuosorun», «Kierounsie KynbTypsl U KIOHUpOBaHHE», «KOHCTpyHpoBaHHME M TIEpEeHOC
T€HOB, XPOMOCOM.

ObopynoBanue: MyJSKH TUIOZOB M KOPHEIIONOB TUKUX (OPM M KYJIbTYPHBIX COPTOB
pactenuii, repdapuii «CenbCKOX035iICTBEHHBIE PACTEHUS).

JlabopaTopHble W mpakTHYecKHe PadoThl: OKckypcusi «OCHOBHBIE METONbI H
TOCTHKEHUS] CENEKLMHU DPACTEHUH M >KUBOTHBIX (HA CENEKIMOHHYIO CTaHIUIO, IUIEMEHHYIO
dbepMy, COPTOMCTBITATENLHBI  y4acTOK, B  TEIUIMYHOE  XO3SMCTBO,  JTabOpaTopuio

arpOyHHBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

COJEPKXAHUE OBYYEHUS
11 KUIIACC
Tema 1. JDBoJIIOIIHOHHAS OMOJIOTHSI.
[TpennocelIKu BO3HHUKHOBEHUS DBOJIOIMOHHON TEOPHH. DBOJIOIMOHHAS TEOPUS U e

MecTO B OmoJioruu. Biusiaue 9BOJIIOLIMOHHOMN TCOpPHUU HA PA3BUTUC OHOJIOTUHU U APYIrux HayK.



CBupnerenbctBa »BoyonMU. [laneoHTomornvyeckue: MOCIEI0BATEIbHOCTh —TOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKON JIETOIUCH, NIepexoaHble (opMbl. bruoreorpaguueckue: cxoacTBo
U paznuuue GayH u ¢prop MaTEpUKOB U OCTPOBOB.

OMOpPHONIOTHYECKUE: CXOJCTBA M Pa3IMyUsl 3MOPHUOHOB PA3HBIX BUIOB ITO3BOHOYHBIX.
CpaBHUTENIbHO-AaHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJOTUYHbIE, PYIUMEHTAPHBIE OpraHbI,
aTaBU3Mbl. MOJIEKyJIApHO-OMOXMMHYECKHE: CXOJCTBO MEXAaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas Tteopus Y. JlapBuna. Ilpeamnochuiku BO3HMKHOBEHMSI JapBHHU3MA.
JBumxkynme Ccuibl 3BONMOUMU  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE IIpH
OTFPaHUYEHHOCTH PECYpCOB, HeompelenéHHas H3MEHUYUBOCTh, Oopb0a 3a CyIIEeCTBOBaHME,
€CTECTBEHHBII 0TOOD).

Cunretnueckas teopus 3Boonnu (CTD) 1 €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkpososmtonus. [Tonynsius Kak equHUIA BUIA U BOJIOLUH.

JBwxymue cuibl (pakTophl) BOJIOLNUM BUAOB B MpHpoJe. MyTallMOHHBIM mpoluecc U
KOMOMHATHBHAsT M3MEHYMBOCThb. [lomynsiuoHHble BOJHBI W Jpeld reHoB. M3omsauus u
MUTpaLus.

EctectBennblii orOop — HampaBisiomuid daxktop s3Bomonuu. DopMbl €CTECTBEHHOTO
oTbopa.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoJtoluu. [Ipumepsl npucnocoOneHuit
y Opraau3mMoB. ApoMop(} 036l U HINO0ATATITAIHH.

Bun u Bunoo6pasoBanue. Kpurepuum Buma. OcHOBHblE (OpMBI BUA000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rn4ecKoe.

Makpospomonua. ®opMbl 3BoIONMM: (UIETHYECKAs, TUBEPreHTHas, KOHBEpreHTHas,
napaensHas. HeoOpatuMocTh 3BOMIONNN.

[IpoucxoxaeHue  OT  HeCNeUUWAIM3UPOBaHHBIX  mpeakoB.  [Iporpeccupyromas
crienyanu3anus. AanTUBHAs paguanus.

JeMoHcTpanum:

IToprpersr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkens, @. Mromep, A. H. CeBeprios.

Tabmuubl u  cxembl: «Pa3Butme opraHuueckoro Mupa Ha 3emie», «3apoJbILIH
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukcy, «Dopmbel OOppObI 3a CyIIECTBOBAHHUEY,
«EcrectBennsiii  oTOOp», «MHOrooOpasue copToB pacteHui», «MHoroodbpasue Mopoa
KUBOTHBIX», «[Tomynsauumy, «MyTaruonHas W3MEHUYUBOCTbHY, «Apomopdo3bD»,
«Unnoanantauuny», «OO0mas nereHepanus», «JIBmxymue cuisl 3Bosouun», «Kapra-cxema
mapuipyta nytemectsus Y. Jlapsuna», «boppba 3a cymectBoBanue», «lIpucnocoGneHHOCTh

opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUEY.



ObopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHbIMU TUIIAMU OKPACKH, HA0Op IUIOJ0B U
ceMsiH, Kosutekuus «IIpumepsl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MoJienb «OCHOBHBIE
HAIPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJIebh « CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoyuieKmus «DopMbI COXPaHHOCTH HMCKOIAEMBIX
KUBOTHBIX M pacTeHUi», MoJenb ammuimkanus «llepekpéct xpoMocom», BIaKHbIE IpPENapaThbl
«Pa3Butne Hacexkomoro», «Pas3ButHe nsArymiKkm», Mukponpenapatr «lpo3zoduna» (HOpMma,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TETA).

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

Jlabopatopnast pa6ora Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHIOY.

Jlaboparopnas pabGota Ne 2. «OmucaHue NPUCIIOCOONIEHHOCTH OpraHusMa ©u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE )KNU3HU Ha 3emJie.

JloHayuHble NpeACTaBIEHUS O 3apOXKIACHUU KU3HU. HaydHble rHIIoTe36l BOSHUKHOBEHUS
KU3HU Ha 3emuie: abMOreHe3 M MaHCHepMus. XUMHUYECKas SBONIONMS. AOHOTeHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB W3  HEOPraHMYECKHX. OKCIEPUMEHTAJIbHOE  MOATBEPKICHHE
XUMHYECKOH sBomonmu. HauanpHbie dTambl Ouosorudeckoid 3Bomtonuu. ['umoreza PHK-mmpa.
dopMupoBaHne MEMOPaHHBIX CTPYKTYP M BOZHMKHOBEHHE MPOTOKIETKH. [lepBbie KIETKH M MX
sBONMIOLMA. POPMHUPOBAHKE OCHOBHBIX I'PYIIT )KUBBIX OPraHNU3MOB.

Pa3Butue >xu3Hm Ha 3emsie 1o spam u nepuonaMm. Karapxeil. Apxeiickas u
npoTepo3oiickass 3pel. llameo3oiickas spa W €€ TepHOABl: KEMOPUHCKUN, OPIOBUKCKHIA,
CUJIypUHCKUH, I€BOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3zo3olickas 3pa u €€ nepuoibl: TPUaCOBbIN, IOPCKUNA, MEJIOBOM.

KaitHo3oiickas 3pa 1 €€ nepuobl: MajgeoreHOBbIi, HEOT€HOBBIN, AHTPOTIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TIeoJIOTMYeCKUX IpoueccoB. OCHOBHBIE ATambl 3BOJIOLUU
PacTUTEIBHOTO W >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHud M KUBOTHbIX. llosiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro MUpa Kak OTpa)keHHE 3BOMIOLMH. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIIbI OPTraHU3MOB.

OBojronusl 4elnoBeka. AHTpomosioruss Kak Hayka. PasButue mnpezacraBieHuil o
MIPOUCXOKICHUH YesloBeKa. MeToibl n3yueHus: antponorenesa. CxolcTBa U pa3audus 4eIOBeKa
1 )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBwxymue cwibl  (pakTopbl) aHTpomoreHe3a. HaciencTBeHHass WM3MEHYHBOCTh U
€cTeCTBEHHbII 0TOOp. OO0IIeCTBEHHbIN 00pa3 KU3HU, U3TOTOBJIECHUE OPYIUN TPY/a, MBILUICHHE,
peysb.

OCHOBHBIE CTaMM W BETBHU SBOJIOLMU YEJIOBEKA: aBCTPAIONMUTEKH, YeIOBEK yMEblid,

Yenosek npsaMoxondmui, YenoBek Heanaepranbckuii, YemoBek pasymHbii. Haxoaxu



HCKOMaeMbIX OCTATKOB, BpPEMsl CYyILIECTBOBaHUS, 00JAaCTh pacnpoCTpaHEHHs,, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HH, OPYAHSL.

Yenoeueckue pacbl. OCHOBHbIE OOJBIINE PACHl: €BpoNeoHIHas (eBpas3uiickas), Herpo-
aBcTpajionjHas  (PKBaTOpUalbHasl), MOHTOJIOMJHAs  (a3MaTCKO-aMepuKaHcKkas).  YepTsl
MPUCTIOCOOTIEHHOCTH TPEACTaBUTENEH YelOBEYECKHMX pac K YCJIOBUSM CYyIIECTBOBAHUS.
EnuncTBo uenoBeveckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Moptpetsr: ®. Penu, JI. Tlactep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmuupl u cxembl: «Bo3uukHoBeHue CoMHEYHON cHUCTEeMbI», «Pa3Butne opraHmueckoro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTmdeckas KieTkay,
«CoBpemMeHHasi CUCTeMa OpPraHuYecKoro mupa», «CpaBHEHHE aHATOMHUYECKUX 4Y€pPT CTPOEHUS
YeJI0BeKa U 4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTUYECKUX HAXOJOK
MPEIKOB COBPEMEHHOIO 4YeJoBeKay, «JllpeBHeimme moan», «lpeBHue moan», «llepBbie
COBpPEMEHHBIE JIIOIN», «HenoBeueckue pacbn.

O6opynoBanue: wMynsku  «lIpoucxoxnenue uenoBeka» (OIOCTBI  aBCTpAJIONUTEKa,
MUTEKAHTPONa, HeaHIepTalblla, KpOMaHbOHIIA), CICTKH MM M300paKeHUS] KaMEHHBIX OpYIHii
MEepBOOBITHOTO 4YeJIOBEeKa (KaMHU-YOIIEPhl, pyOuia, ckpebia), reOXpoHOJOoTHYecKasi TadauIa,
KOJuIeKIUsl «@OpMbI COXPAaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTEHUID.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

[TpakTudeckast padota Ne 1. «3ydeHrne UCKOMAEMBIX OCTATKOB PACTCHUN M KUBOTHBIX B
KOJUTEKLIASAX).

DKCKypcusi « DBONIOIMS OpraHMYecKOro mMupa Ha 3emie» (B €CTEeCTBEHHO-HAYYHBIH WU
KpaeBeqUECKU My3€ei).

Tema 3. Opranusmsl U OKpy:Kalolias cpeaa.

Okojorusi Kak Hayka. 3ajadyd M pas3fenbl JKOJOTUH. MeTonbl HKOJIOIMYECKUX
HCCIeA0BaHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl  oOMTaHuS ~ OpraHM3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHAs,  IIOYBEHHas,
BHYTpHUOpPraHU3MEHHasl.

Oxonorudeckue (akropel. Kiaccudukanusi skonorudeckux (PaxTopoB: aOMOTUUYECKHE,
OMOTHYECKHE U aHTpONoreHHbIe. JelicTBrE 3KOIOorndeckuX (PakTOpoB Ha OPraHU3MBI.

AbGuoTtnueckue  (akTopbl:  CBET, TeMIeparypa, BIaXHOCTb. doTonepuoausm.
[TpucnocoOieHnst OpraHu3MoB K JeHCTBUIO0 aONOTHYECKHX (PakTOpOB. bronornyeckre puTMsl.

buotnueckue  Qaxktopel. Buzmpl OMOTHYECKMX  B3aUMOJCHCTBHI:  KOHKYpEHLuS,
XHUIHUYECTBO, cUMOMO03 U ero (opmsl. [lapasutusm, koonepanus, MyTyaan3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJIEOHMYECTBO). AMEHCANM3M, HEHUTpanu3M. 3HaueHHe OHOTHYECKHUX

B321PIMO,Z[€I>1CTBHI>1 AJId CyHICCTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6H.[CCTB3,X.



OKOJIOTUYECKHE XapaKTepUCTUKU MNOMyssiuu. OCHOBHBIE [OKa3aTeld MOMYJISALUU:
YHCIEHHOCTh, IJIOTHOCTb, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT, MHUTrpanus. JuHamuka
YHUCICHHOCTHU MOMYJISILMU U €€ PeryJIsIius.

JleMoHcTpanUK:

[Toptpetsr: A. I'ym6onpar, K. @. Pynse, O. ['exkers.

Tabnune! u cxeMmsl: kaprta «IIpupoansie 30Hb 3eMan», «Cpeapl 00UTaHUS OPTaHU3MOBY,
«Doronepuoguzm», «llomynsauum», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH IOMYJISLUU
uHOy30pun-Tyhenbkm», «llumensie menmy.

JlabopaTopHble U MpaKkTHYeCKUE PadoThI:

JlaGopaTtopnas padota Ne 3. «Mopdomornueckre 0cCOOEHHOCTH paCTEHUH U3 Pa3HBIX MECT
0oOUTaHUMD.

JlaGopatopHnast pabota Ne 4. « BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpaxkTrueckas padota Ne 2. «[Toacd€T MIOTHOCTH MOMYJIAIMN Pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmecTBa U 3K0JOTHYECKUE CHCTEMBbI.

CoobmectBo  opraHu3smMoB —  OuoneHo3.  CTpykTypbl — OHMOIIEHO3a:  BHJOBasd,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumesas). Buasi-nomuaanTsl. CBs3u B OHOILIEHO3E.

Okosnorudeckue cucreMmbl (3kocuctemsl). [lonstue 06 skocucremMe U OHOreolEHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLEHThl, KOHCYMEHTBI, pPEIyLEeHTHI.
KpyroBopor BemecTB M MOTOK 3HEPTUM B 3KocucTeme. Tpoduueckue (MUIIEBHIE) YPOBHHU
skocucteMbl. [IumeBbie nenu u ceth. OCHOBHBIE ITOKAa3aTeNM SKOCUCTEMBI: OHoMacca,
MPOMYKIMSI. DKOJIOTHYECKHE THUPaMUIbL: MPOAYKIMH, YUCICHHOCTH, Omomacchl. CBOWCTBa
HKOCHCTEM: YCTOWYMBOCTD, CAMOpPETYJIsius, pazButue. CyKieccus.

IIpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOIO WU
LIMPOKOJINCTBEHHOIO JIECa.

AHTpPOIIOT€HHBIE 3KOCUCTEMBbI. ATpPO3KOCUCTEMBI. YpOOosKocucTeMbl. buonornyeckoe u
XO03s5IIICTBEHHOE 3HAYEHHE arpPO3KOCHUCTEM B YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroiunBocTd skocucteM. CoxpaHeHHe OMOJIOTHYECKOTo
pazHooOpa3us Ha 3emIie.

Yuenne B. U. Bepnaackoro o Ouocdepe. I'panuiibl, coctaB U CTpyKTypa Ouocgepsl.
JKuBoe BemiectBO u ero (yHkmuu. OcoOeHHOCTH OMocdepbl Kak TIIOOATBHOM 3KOCHCTEMBI.
JluHamMuueckoe paBHOBecHe U 0OpaTHasi CBs3b B OHochepe.

KpyroBopoTsl BemecTB M OWOT€OXMMHYECKHE LHKIBI 3JIEMEHTOB (YIJiepoaa, a3oTa).
3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTPOTIOTEHHbBIE U3MEHEHHS B Onocdepe. [ modanbHbIe

OKOJOTHUYCCKHUC HpO6J’ICMBI.



CocymiecTBoBaHue MPUPOILI U yenoBedecTBa. CoxpaHeHne OMopa3HOOOpa3usi Kak OCHOBA
ycToiunBocTu 6uochepsl. OCHOBA pallMOHANBHOTO YNPaBICHHs MPUPOIHBIMU pecypcaMu U HX
UCToNb30BaHue. JlocTikeHus: OMOIOTHH U OXpaHa MIPUPO/IBIL.

JleMoHcTpanUK:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuups! u cxemsl: «llumessie nenn», «buoneHo3: cocTaB U CTpyKTypay, «[Ipuponnsie
coobmectBa», «llemn mnuraHus», «IKomormueckas mupamunay, «buochepa u yenoeky,
«IKocHuCcTeMa MIMPOKOJUCTBEHHOTO Jecay, «JKOoCHCTeMa XBOWHOro Jeca», «buolenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3JEHCTBUS HA MPUPOIY»,
«BaxHele MCTOYHUKH 3arpsi3HEHUs BO3[yXa M TPYHTOBBIX BoI», «llouBa — BakHeHIIas
cocrapisitomas onochepsn», «PakTopsl Aerpaganuu mouBy, «[lapaukoBsiil 3G hekT», «PaKkTOphI
paIMoaKTUBHOTO 3arpsa3HeHus: ouocdepnn», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
xu3Hu B Onochepe», «O30HOBHIN dKkpaH Ouochepw», «KpyroBopor yriepoma B O6mocdepe»,
«KpyroBopot a3ora B mpupojie».

ObopynoBanue: MO/IeTb-aNTLTUKALUS «Tunnynsie OHMOIICHO3BI», repbapuit
«PacturenpHple  cooOmiecTBay, KoJulekiuu — «buomeHo3», «Bpemutenu — BakHEWIIHX
CEIIbCKOXO3SMCTBEHHBIX ~ KYJIbTYp», TepOapuui U KOJUIEKIIMM PACTCHHMH W HKUBOTHBIX,
MpUHAJIeKAIINE K pa3HBIM SKOJIOTMYECKUM TpynnaM ofgHoro Buna, Kpacuas kaura Poccuiickoii

q)ez(epaum/l, I/I306pa)i(eHI/I}I OXpaHsACMbIX BUIOB paCTCHI/Iﬁ " )XUBOTHBIX.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOT'M HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
00y4JarImMUMHUCS TPOTpaMM CpeHero o01iero o0pa3oBaHus: THYHOCTHBIM, METAPEAMETHBIM U

NpECaAMCTHBIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType IMYHOCTHBIX pE3yJbTAaTOB OCBOCHMs mpeaMmera «buosorus» BblIEICHBI
CIIEIYIOUINE COCTABIIAIONIME: OCO3HAHHE OOYYaIONIMMHUCS  POCCHUHCKOW  TpakJaHCKON
WJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CaMOONPEACIICHUIO,
HaJIM4Yue MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, IEJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX
yOXKICHHUI JIMYHOCTH Ha OCHOBE KJIFOYEBBIX IEHHOCTEH M MCTOPUYECKUX TPAAMIIMNA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUs, TOTOBHOCTh W CIIOCOOHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS B
cBOEH JACATCIIbHOCTHU INEHHOCTHO-CMBbICIIOBBIMHU YCTaHOBKaMU, MMpUCymuruMunu CHUCTEMCEC
OMOIOrMUecKoro 00pa3oBaHUs, HAJIWYUE HKOJOTUYECKOTO TMPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LI€JIN U CTPOUTD KU3HEHHBIE IJIAHBI.

JInuHOCTHBIC PE3YJIbTATBl OCBOCHHA MNPECAMCETA «buonorusy JOCTUTAOTCA B C€AMHCTBC
}"-I66HOI71 M BOCHUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBUHU C TPAAWLIMOHHBIMHU pOCCPIfICKPIMH
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, NPUHATHIMU B
oOmiecTBe MpaBUJIaMHd UM HOPMaMHU TOBEACHHS U CIIOCOOCTBYIOT MpoIleccaM CaMOIMO3HaHWS,
CaAMOBOCIIUTAHUA U CAMOPA3BUTUA, PA3BUTUSA BHYTpeHHeﬁ no3nuu JIMYHOCTHU, MMaTpUOTU3MaA,
YBaXKEHUS K 3aKOHY M IPABOMIOPSAIKY, YEIOBEKY TPyZa U CTapIIEMy ITOKOJIECHHIO, B3aMMHOIO
yBaXEHHs, OEpeKHOr0  OTHOWIEHUS K  KYJIbTYpHOMY  HAcleqUI0 U TPagulUsIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickon denepanuu, NpUpoae U OKpYKarollen cpee.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUS YUeOHOTO mpenMeTa «BbHOoI0rHs» TOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlWl, MO3UTUBHBIX BHYTPEHHHX
yOXKICHH, COOTBETCTBYIONIMX TPAJAULIMOHHBIM [EHHOCTSAM POCCHIMCKOTO  OOIIeCcTBa,
paciiipCHUC KU3HCHHOI'O0 OIIbITa W ONbITa ACATCIBHOCTH B MPOLCCCE pCain3alliid OCHOBHBIX
HaHpaBJ'IeHI/Iﬁ BOCIIUTATEIILHOM JACATCIIbHOCTHU, B TOM YHUCJIC B YaCTH.

1) rpa:kIaHCKOro BOCIMTAHUSA:
c(hOpMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUICKOTO O0IIECTBA;



OCO3HAHHE CBOUX KOHCTUTYLHMOHHBIX TpaB W OO0S3aHHOCTEW, YBa)XCHHE 3aKOHA W
MPaBOMNOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIHHOCTH TMPU CO3JaHUU YUEOHBIX TIPOEKTOB,
pelIeHnr Y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHHE VyYHTHIBATH B CBOMX JCHCTBUAX HEOOXOJAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBHS JIOJICH ¢ pa3HBIMU YOSKIEHUSMHU, KYJIbTYPHBIMU IIEHHOCTSMHU M COIIHALHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOTHCHUS YYCOHBIX,
MMO3HABATENIBHBIX W MCCIIENOBATEIbCKUX 3a7a4, YBAXHUTEIHHOTO OTHOIICHHUS K MHEHHUIO
OTIOHEHTOB NP 00CYX JACHUU CIIOPHBIX BOTIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOMN JESATEIBHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS:

c(hopMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON MACHTUIHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTH Iepes PonnmHOM, ropioctu 3a CBOM Kpail, CBOIO
Ponuny, cBOM S3BIK U KYJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K TMPUPOJAHOMY HACJIEIUI0 ¢ TaMSITHUKAM [PUPO/IBI,
JOCTIKeHHUSIM Poccuu B Hayke, HCKYCCTBE, CITOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBIIEHHE M pPa3BUTHE
OuoOTHH, MOHNMAHUS 3HAUCHUSI OMOJIOTHH B MIO3HAHWU 3aKOHOB MPUPO/IBI, B )KH3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTb K CITY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIOCOOHOCTH OIICHMBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYyyIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSM, CO3/aHHI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATUA LIEHHOCTEW CEMEHNHOM KM3HU B COOTBETCTBUU C TPAJULUSMU HAPOIOB
Poccum;

4) ICTETUHYECCKOIro BOCIIMTAHUA



ACTETUYECKOE OTHOLICHHWE K MHpY, BKIIIOYAsl 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUH;

MOHWMaHHE YMOIIMOHAIEHOTO BO3ICHCTBUS JKUBOU MTPHUPOIBI M €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIP@)KEHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
Ka4yecTBa TBOPUECKOW JTMYHOCTH;

5) ¢usuyeckoro BocnHUTaHHS, (POPMHPOBAHUS  KYJIbTYPbl  310pPOBbS U
IMOIMOHAIBHOTO 0JIArONOJIyYHsI:

MIOHMMaHMEe U peanu3aiys 30poBOro 1 6e3omacHoro oopasa )XKM3HHU (340pOBOE IHUTAHUE,
cOOJII0/ICHNE TUTUEHNYECKUX MPaBUJI U HOPM, COATaHCUPOBAHHBIN PEXHUM 3aHATUN U OTIbIXa,
perynsipHass (u3muecKas aKTUBHOCTH), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PM3UIECKOMY M IICUXUIECKOMY 3/I0POBBIO;

NOHUMaHWE IIEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30I1aCHOTO
MOBEJICHUS B CUTYalUsX, YTPOXKAIOIIUX 3J0OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCJEICTBUA W HENPHUATHS BPEIHBIX NPHUBBIYCK (YMOTPEOJICHHS aJIKOTOJI,
HapKOTHKOB, KypPEHHUS);

6) Tpyn10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYyly, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOH JIEATEIIEHOCTH TEXHOJIOTUYECKON M COLMAIBHON HAIPaBICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh, IUIAHHUPOBATH W CAMOCTOSITETIHHO  BBINIOJNHATH  TaKykO
JeSITETIbHOCTD;

MHTEpeC K PasNuuHbIM chepaM MpodhecCHOHATBHONW NesTeIbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBII BBIOOp OyayIIel mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0 U caMOOOPa30BaHMIO Ha MPOTSHKEHUU BCel
KU3HU;

7) 3K0JIOrM4eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH II€JIeCO00pa3HOe OTHONICHHE K MPUPOIE KaK UCTOUHUKY KH3HH Ha 3emIe,
OCHOBE €€ CyIIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS 3KOJOIMYECKON KyJIbTypbl: INPUOOpETEHHE OIbITa IJIaHWPOBAHUS
MOCTYTIKOB M OIIEHKH UX BO3MOKHBIX ITOCIIEICTBUI I OKpPY>KaIOLIeH Cpebl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM U IyTel UX PEeUIeHHUS;

CIOCOOHOCTH HCITOJIB30BATh MPHOOpETaeMble TIPY M3yYCHHH OMOJIOTUU 3HAHHS U YMEHHS
IpU peIIeHUuU MpoOsieM, CBA3aHHBIX C palMOHAIBHBIM IMPHUPOIONOIb30BaHUEM (COOIOCHNE
NpaBU MOBEJICHHUS B IMPHUPOJIEC, HANpPaBJICHHBIX Ha COXPAaHCHHE PAaBHOBECHUS B HKOCHCTEMAX,

OXpaHy BUJIOB, IKOCHCTEM, OHOChepsl);



AKTUBHOE HEINPUATHE IEUCTBUN, NMPUHOCALIMX BpPEd OKPYXkAIOIIEH NPUPOIAHOM cpene,
YMEHHE MPOTHO3UPOBATH HEOJIATONPUSATHBIE HKOJOTHYECKUE TMOCIECACTBUS MPEANPUHUMAECMBIX
JIEMCTBUM U NMPEAOTBPALIATh UX;

HaJIMYM€ pa3BUTOTO HKOJOTHYECKOTO MBIIIICHHS, SKOJOTHYECKOM KYJBTYphI, OIMbITA
JEATENIBHOCTH  DKOJOTMYECKOM HAIpaBJIEHHOCTH, YMEHHMS pPYKOBOJACTBOBATHCA HUMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBbHOW IPAKTUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU JIESITEIBHOCTH AKOJIOTMYECKON HAMPABIECHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUSI HAayKd U OOIIECTBEHHOM TPAKTUKH, OCHOBAHHOTO Ha JuUajore KyJbTyp,
CITOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM U UUTATEIBCKOU KYJIBTYPhI KaK CPEJICTBA B3aUMOJICUCTBUS
MEK/y JIFOJIbMHU U TTIO3HAHUS MUPA;

MOHMMAaHHUE CHEUPUKA OMOJOTUU KaK HAayKd, OCO3HaHUs e€ posu B (OpPMHUPOBAHUU
paIrMOHAIBPHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MHpE Kak O €IUHCTBE TPHUPOJABI, YEJOBEKa M OOIIeCTBa, B TO3HAHUHU NPHPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH mpoOIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS,

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJIsi COBPEMEHHOW IUBUIN3ALMU: 00ECTICUCHUS
HOBOTO YPOBHS Pa3BUTHSI MEIUITMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MPoOJeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA IMyTEH BBIXOJA U3 TII00ATBHBIX
HKOJIOTMUYECKUX TIPOOTIeM U 0OecTeueHus Mepexo/ia K yCTOMYMBOMY Pa3BUTHUIO, PAIIMOHATBHOMY
HCTIOJTE30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUH OMOJOTUYECKUX 3HAHUW B IIEJISIX MOBBIIICHUST OOIIEH
KYJbTYpPbI, €CTCCTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DYHKIIMOHAIBHON
TPaMOTHOCTH 00y4Yarouxcs, GopMUpyeMOi pH U3yuyeHUN OUOIIOTUH;

MMOHMMaHUE CYIIHOCTH METOAOB II03HAHUS, HMCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCTIONB30BaTh IOJydYaeMble 3HAHWSA IS aHajdu3a W OOBSCHEHUS SBJICHUM
OKPY’)KAIOIIET0 MHpa M MPOMCXOAAIMMX B HEM HM3MEHEHUH, YMEHHE JAellaTb 000CHOBAaHHBIC
3aKJIFOUEHUSI Ha OCHOBE HAy4YHBIX (DAaKTOB M HMEIOIIUXCS MaHHBIX C IENbI0 TMONTYYCHHUS
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTh CaMOCTOSITEIFHO HCIOJB30BaTh OHOJIOTMUECKUE 3HAHHS JUISI PEIICHUS
po0JIeM B peasIbHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOW AEATEIIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH MPOEKTHYIO U

HCCICO0BATCIILCKYIO ACATCIIbBHOCTD HHANBUAYAJIBHO U B I'PYIIIIC,



TOTOBHOCTb U CIIOCOOHOCTH K HCTIPCPBLIBHOMY o6pa30BaHmo u caM006pa3013aHmo, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAHUKM 110 OHOJIOTUM B COOTBETCTBUU C KU3HCHHBIMH

MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MertarnpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI y4eOHOTO TpenaMera «bHuoNorus» BKIIIOYAIOT:
3HAYUMbIE JUISI  (OPMHPOBAHUS MHPOBO33PCHHUS  OOYYArONIUXCS  MEXKIUCIUIUIMHAPHBIE
(MeXIpeIMeTHBIC) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOU KapTUHBI MUPA
u CHGIII/I(l)I/IKy MCTOHOB IMO3HAHUA, UCIIOJIB3YCMbBIX B €CTCCTBCHHBIX HAaYyKax (BGIIICCTBO, OHEpIus,
SIBJICHHE, TIPOIIECC, CHCTeMa, HAy4YHBIM (DAaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEeOopHsi, WCCIIeIOBaHNe, HAONIOACHUE, M3MEPEHUE, DKCIIEPUMEHT W APYIHX), YHHBEPCAIbHBIC
y4ueOHbIe JeHCTBUS (IMO3HABATEIbHBIC, KOMMYHHUKATUBHEIE, PETYJISITHBHBIC), 00ECIIEYUBAIOIINE
dbopmupoBanre (PyHKIIMOHATBHONH TPAMOTHOCTH M COIMAJIBHOW KOMIIETEHIIUU OOYYarOIIuXCs,
CITOCOOHOCTh oOydJaronuxcs WCITIOJIH30BATh OCBOCHHBIC MEXIUCITUTITNHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWS W YHUBEpCaJIbHbIC Y4YeOHBIC ICHCTBHUS B TIO3HABATEIBLHOU M
COIIMAIbHOM MPAKTHKE.

MerarnpeaMeTHBIE PE3yJIbTaThl OCBOEHHUS MNPOrpaMMbl CpeIHEro oO1ero oOpa3oBaHMs
JOJIXKHBI OTpaXXaTh:

OBJaieHUe YHHBEPCAJbHBIMH Y4e0OHBIMH NMO3HABATEJIbHBIMY /IEliCTBUSIMH:

1) 6a3oBble JIOrHYecKue 1eHCTBUSA:

CaMOCTOSITENIEHO  (POPMYITMPOBAThE M aKTyallM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIIOJIB30BaTh TIPH OCBOCHUW 3HAHWW NPHEMBI JIOTHYECKOTO MBINIICHUS (aHAIW3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukamuu, O0O0OOIIEHUS), PACKPHIBATH CMBICT OHOIOTHYECKUX
HNOHITUN (BBLIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU MOHATUSAMU);

OTpENeNATh IEeNN JeATEeILHOCTH, 3aJaBas TMapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTD PE3yNbTaThl ACATEIHLHOCTH C MIOCTABICHHBIMU IICIISIMHU;

UCIIONIb30BaTh OMOJIOTMYECKUe TOHATUSA i OOBsSCHEHUS (PAKTOB U SBICHUH >KUBOU
MIPUPOIBL;

CTPOUTH JIOTUYECKUE PpaCCyXKICHHUs (MHIYKTHBHbBIC, JEIyKTHBHBIC, IO aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTPHBAEMBIX SBICHUSX, (OPMYIUPOBATH

BBIBObI 1 3aKJIIFOUYCHUA,



MPUMEHATh CXEMHO-MO/IEIbHBIE CPEACTBA JJIA MPEACTABICHUS CYIECTBEHHBIX CBSI3EH U
OTHONICHUI B M3yYaeMbIX OMOJOTHYECKMX OOBEKTaX, a TaKkKe MPOTHBOPEYHMIA PA3HOTO PoJa,
BBISIBJICHHBIX B Pa3JIMYHbIX I/IH(i)OpMaHI/IOHHI)IX HCTOYHHKAX,

paszpabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTePHATbHBIX
1 HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPCKTHBBLI B JACATCIBHOCTHb, OLUCHHMBATL COOTBCTCTBUC PE3YJIbTATOB ICJIAM,
OLICHUBATb PUCKHU HOCJ'Ie,ZICTBI/Iﬁ JCATCIIbHOCTH,

KOOPJMHHUPOBATh W BBIONHATH PA0OTy B YCIOBHUSAX PEAIbHOTO, BHUPTYaJIbHOTO |
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

Pa3BUBATH KPCATHUBHOC MBIINIJIICHUEC IPHU PCIICHUHU JKU3HCHHBIX Hp06HeM.

2) 0a3oBbIe UCCJIEN0BATEILCKUE IeHCTBUS:

BIIQJICTh HABBIKAMHU YUYEOHO-HCCIIEOBATEIIBCKON U MPOCKTHOM JCATEIHHOCTH, HAaBBIKAMH
paszperieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY IMOMCKY METOJIOB
peICHUA NPAKTUICCKUX 3a/la4d, IPUMCHCHUIO PA3JIMYHBIX MECTOJ0B ITO3HAHUA,

HCIIOJIB30BAaTh pPa3jIWMYHBIC BUIAbI ACATCIBHOCTH II0 IIOJYYECHHUIO HOBOI'0 3HAHHA, €TO
WHTEPIPETAINK, MPeoOpa30BaHUI0 M MPUMECHEHHIO B YUYEOHBIX CHUTYyaIUsAX, B TOM YHCIE TPH
CO37aHUU YYEOHBIX U COITMATBHBIX IPOEKTOB;

(GhopMHUpPOBaTh HAYYHBIA THUI MBILIUICHUS, BJIaJIETh HAYYHONH TEPMHUHOJIOTHUEH, KITFOUEBBIMU
HOHATHUAMU U METOJaMH,

CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 33/J1aud B OOpa30BaTEILHON NEATEITLHOCTH H
JKU3HEHHBIX CUTYaIUIX;

BBIABJIATE HNPUYUHHO-CICACTBCHHLBIC CBA3WM W AKTyaJIU3UPOBATH 3a4ady, BbIABUIATb
TUIOTE3y €€ pEIIeHHs, HAaXOAWTh AapryMEHThl I JOKa3aTelIbCTBAa CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPhbl K KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TOJYYEHHBIE B XOJE PpEIICHUs 3aJauyd Pe3yJbTaTbl, KPUTHUYECKU
OLCHUBATH UX NOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCJIOBUAX;

JaBaTb OUCHKY HOBBIM CUTyallUAM, OUCHHUBATH HpI/IO6peTéHHBII\/II OIIBIT,

OCYIIIECTBIIATH II€JICHAINIPABICHHBIM TOUCK TIEPEHOCa CPEACTB M CIOCOOOB JCHCTBUS B
po(hecCHOHATBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAaHUA B TO3HABAaTEJIbHYI0O M  NPAKTUYECKYIO  OOJacTH
KUBHEACATCIBHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OPUTMHAIbHBIE MOAXOAbl U PELICHUs, CTABUTH
poOJIeMBbI U 3324, JOMYCKAIOIIUE AIbTePHATUBHBIC PEIICHHUS.

3) padora ¢ unopmaumeii:



OpPUEHTUPOBATHCS B PA3IMUYHBIX MCTOUYHUKAX HMH(pOpMalMU (TEKCTe yueOHOTo mocodus,
HAy4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTHYECKUX CIOBApSAX M CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B lHTepHeTe), aHamM3uMpoBaTh HHPOPMAIMIO Pa3IMYHBIX BHAOB U (GopM
IPEJCTaBICHNS, KpUTUYECKH OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTUBOPEUHBOCTD;

(dbopMyIMpOBaTh 3ampOCHl M MPHUMEHATh pa3IMyHbIe METOJbI IMPH IOHMCKE U OTOOpe
Ouonornueckoil nHpopMaIy, HeOOXOUMOH JIJIs BEITIOTHEHUS Y4eOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HUCIHOJIB30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAaJbHYIO (OpMY NpPEICTaBICHUS OHOJIOTHYECKOM
uHpOopManuu (CXeMbl, TpaduKH, TUarpaMMBbl, TAOIHIIBI, PUCYHKH U JIPYTOe);

WCIIOJIh30BaTh HAyYHBIM SI3bIK B KA4eCTBE CpeACTBAa Mpu paboTe ¢ OMOJIOTHYECKOU
uHpOpMaLuel: IPUMEHITh XUMHUYEeCKHe, (PU3NYeCKHe W MaTeMaTHYeCKue 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIIOIB30BaTh W IPeoOpa3oOBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEJCTBA HATJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pACMO3HaBaHUS M 3allUThl HHpopmanuu, WHPOPMAITMOHHON
0€3011aCHOCTH JINYHOCTH.

OBJaieHNe YHUBEPCAIbHBIMM KOMMYHUKATUBHBIMH e CTBUSAMU:

1) o0menne:

OCYUIECTBIISATh KOMMYHHKAIIMM BO BCeX cepax >KW3HM, aKTHBHO Yy4acTBOBATh B JIMAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYKIaeMoil TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH
CY/KIEHUSI OTHOCUTEJIBHO BBIMOJIHEHMSI NPEUIaraéMoy 3aJaud, Y4YUThIBaTb HMHTEPECHl H
COIJIaCOBaHHOCTb MO3ULUHI APYTUX YUACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpelICcTBa OOIICHMS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, NMPEANOCHUIOK BOSHUKHOBEHUS! KOH(DIUKTHBIX CUTYAIUH, yMETh CMATYaTh KOH(MIUKTHI U
BECTU IIEPErOBOPHI;

BJIAJIETh PA3MUYHBIMU CIIOCOOAMHU OOILICHMS W B3aUMOJCHCTBUS, NMOHUMATh HaMEpPEHHUS
JIPYTHX JIIOICH, MPOSBIATh YBAXKUTEIbHOE OTHOIICHHE K COOECETHUKY U B KOPpPEKTHOU (opme
(bopMyIMpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOUYKY 3pPEHHUS C MCIIOJIb30BAHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAS 1eITeJIbHOCTD:

MOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHAMBUIYalIbHOM pabOThI MpH
peleHn OMOJIOTNYeCcKOoi MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX

(dbopM B3aMOACHUCTBUS MIPH PEIICHHH y4eOHOM 3a1auu;



BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX ACHUCTBUI C y4€TOM OOLIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4J€Ha KOJUIEKTHUBA;

NPUHUMATh LEJIU COBMECTHOM J€ATEIbHOCTH, OPraHW30BbIBaTh M KOOPJUHHPOBATH
JEUCTBUS MO €€ JOCTH)KEHHIO: COCTaBIATH IUIAH JEWUCTBHUMH, PAacCHpEeAciaTb POIU € Y4ETOM
MHEHHMI YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaKJIOT0 y4aCTHUKA KOMAaH]Ibl B OOIIMI pe3ysbTatr
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATH MJAEU C IMO3UIUH HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBIISATh MO3UTHBHOE CTPATETUYECKOE TIOBEJEHUE B PA3JIMYHBIX CUTYalHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OsiajgeHne yHHMBePCAJbHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranm3anms:

UCTIOJIb30BaTh OMOJIOTHMYECKUE 3HAHUS Ui BBIABICHHUS TNPOOIEM M WX PpEIICHUS B
KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKH B CBOUX
JENCTBUAX M IOCTYIKAX MO OTHOLIEHUIO K JKMBOM IPHUPOJE, CBOEMY 3JI0OPOBBIO U 3/10POBBHIO
OKpPYXaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIHMPOBaTH COOCTBEHHBIE 3a7audM B 0OPa30BaTENbHOW JAEATENbHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABIIATH IJIAH PEUICHUS MPOOJIEMBI C yUETOM MMEIOLINXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apIryMEHTHPOBATh €10, OpaTh OTBETCTBEHHOCTh 3 PELICHMUE;

OILICHUBATh MPUOOPETEHHBIN OMBIT;

CHocoO0CTBOBATh (POPMUPOBAHMIO U MPOSIBICHHUIO IIHUPOKOM 3Py UMK B Pa3HBIX 001acTAX
3HAHUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JIlaBaTh OLIEHKY HOBBIM CHUTYallMsSM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIaJIeTh HAaBBIKAMU [103HABATEIbHON pe(IEKCUU KaK OCO3HAHMS COBEPIIAEMbIX JEHCTBHMA
¥ MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, NCIIOIB30BATH MPUEMBI pedIIeKCUn

JUTSL OLICHKU CUTYalluH, BBIOOpA BEPHOTO PELICHHUS;



YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHUKCHHUIO;
IIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX IIPU aHAIU3E PE3YJIBTATOB EATEIBbHOCTH;
3) npuHsiTHe ce0s U APYrUX:

HNpUHUMATh ce0s, MTOHMMast CBOM HEIOCTATKU M JOCTOUHCTBA,

[IPUHUMATb MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3E PE3YJILTATOB EATEIbHOCTH;
IIPU3HABaTh CBOE MPABO U MPAaBO APYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpamMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienududeckue s yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JIESITEJIBHOCTH O TOJYYEHUI0 HOBOTO 3HAHMS M NPUMEHEHUIO 3HAHUUN B Pa3IMYHBIX yUEOHBIX
CUTyallUsX, a TaKkXKe B pEaJbHBIX >KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C Ouonorueil. B
porpaMMe IpeaMeTHbIe Pe3yIbTaThl IPEICTABICHBI 110 TOAaM 00yUYEeHHUS.

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTro mpeamera «buonorus»

6 10 knacce NOMKHBI OTPAKATH!

c(hOpMHUPOBAHHOCTh 3HAHUIl O MecTe W POJM OMOJOTMH B CHUCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIaJle POCCUICKHUX U 3apyOSKHBIX yUEHBIX-OMOIOTOB B pa3BUTHE
Ouonoruu, GyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa IS PEeUICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJIep)KaHKWe OMOJIOTMYECKUX TEPMUHOB M MOHSATHUI: KHU3Hb, KIIETKA,
opranu3M, MeTabomu3m (oOMEH BemlecTB M NPEBpalleHHe SHEpPruu), TOMeocTas
(camoperynsuusi), yYpOBHEBasi  OpraHM3alldsg  JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHHE
(penpoayKuus), HacJI€CTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;

yMEHHE u3jiaraTh OMOJOTHYECKHEe TeOpHH (KJIETOYHAas, XpPOMOCOMHas, MYTallMOHHAsd,
IEHTpaJbHAs JOTMa MOJEKYIsIpHOU Owuonoruun), 3akonsl (I. Mennmens, T. Moprana, H. .
BaBuioBa) u yueHus (0 HeHTpax MHOrooOpa3us U MPOUCXOXKIEHUs KyJIbTYpHBIX pacTenuit H. 1.
BasuioBa), onpeaensaTs rpaHULbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yMEHHE BIaJIeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTMU: HAONIIOJCHHWE U ONHCAHUE
KHUBBIX CHCTEM, IMIPOIECCOB U SBICHUM, OpraHu3alus W TMpOoBeIeHHE OUOIOTUYECKOTO
DKCIIEPUMEHTA, BBIJIBM)KEHUE TMIIOTE3bl, BBISABICHUE 3aBUCHUMOCTH MEXIY HCCIEIYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYUYEHHBIX pEe3yJlbTaTOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHUH,

Teopnﬁ M 3aKOHOB, YMCHHEC J€JIaTh BbIBOJIbl HA OCHOBAHHWH ITOJIYUCHHBIX PE3YJIbTATOB,



YMEHHE BBIJICNATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT M DYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OOMEHa BEIIECTB U
MpEeBpaLIeHNs] YHEPTUH B KJIETKe, (OTOCHHTE3a, IIIACTUYECKOTO0 M IHEPreTHYecKkoro oOMeHa,
XeMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHUS, PA3MHOKEHHUS, UHAUBHIYAIBHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

YMEHHE NPUMEHATH MOIY4YEHHbIE 3HAaHUS JUIsl OOBSCHEHUS] OMOJOTMYECKHUX IMPOLIECCOB U
SIBIICHHM, JIJISl IPUHSTHS PAKTUIECKUX PEIICHUH B MMOBCETHEBHOM JKU3HU C IETHI0 00ECIICUCHUS
0€30MacHOCTH CBOETO 370POBbSI M 3J0POBbS OKPYXKAIOUIMX JIOACH, COOMIOACHHUS HOPM
rpaMOTHOTO TOBEJICHHUS B OKpPY)KAOLIeH NpUPOJHON cpeae, NMOHMMaHHE HEOoO0XOIUMOCTH
UCTIOJIb30BaHUS JIOCTHKCHUH COBPEMEHHOW OHMOJIOTUM M OMOTEXHOJIOTHH IS palrOHaIHLHOTO
MPUPOIONIOIB30BAHUS;

yMEHHE pellaTh JJIEMEHTapHble T'eHeTHMYeCKHe 3ajJjayd Ha MOHO- U JUTHOPUAHOE
CKpeIMBaHMe, CIIETUICHHOE HAClIeZIOBaHUE, COCTABIATh CXEMbl MOHOTUOPUAHOTO CKpEIIMBAHUS
JUIsL Ipe/IcKa3aHus HaclleZJ0OBAaHUS TPU3HAKOB Y OPraHU3MOB;

yMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpaKTHYecKue paboThl, cOoONIOAaTh MpaBuiIa MpU
paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYT0BAHHUEM;

YMEHHE KPUTHUYECKH OLIEHUBATh M HHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHHUS M3 Pa3jIMUHBIX HMCTOYHUKOB (CpeiacTBa
MaccoBOW HMH(OPMAaIIUK, HAyYHO-TIOMYJISIPHbIE MaTepuabl), STUYECKUE aCHEKThl COBPEMEHHBIX
UCCJIETIOBaHHM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIC TNHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMoNIOTHYECKYI0 HWH(POPMALMI0O W3 HECKOJIBKUX HCTOYHUKOB, T'PAMOTHO HCIIOJIE30BAThH
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS yueOHOTo mpeamera «buonorus»

6 11 Knacce NOMKHBI OTPAKATH!

c(OPMHPOBAHHOCTh 3HAHWH O MECT€ M POJM OHOJOTMHM B CHCTEME HAyYHOTO 3HAHHSA
€CTECTBCHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, GyHKIIMOHATIEHONW T'PAaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpBIBaTh CO/IepPKaHNe OMOJIOTHYECKUX TEPMUHOB U TIOHSTHIA: BUJI, TOITYJISALIUS,
reHO(OH/I, DBOJIONHWSA, JBIKYIIHE CHIBl ((aKTOpPhI) SBOJIONHH, TMPUCITIOCOOIEHHOCTh
OpraHu3MOB, BHJ000pa3oBaHUE, »JKoJOrHueckue (aKkToOpbl, HKOCHCTEMa, MPOAYICHTHI,
KOHCYMEHTbI, PeyLIEHTHI, LIeMH MUTaH!s, YKOJIOrHYecKas MupaMua, OuoreomneHos, ouocgepa;

YMEHHE WU3/Iaratb Owosorndyeckue Teopun (dBomonnonHas Teopus Y. JlapBuHa,

CHHTETHUYECKAasi TEOPHS IBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapiieBoro cxoactsa K. M.



bapa, uepenoBanus riIaBHBIX HampasieHMid W myteil sBomonuu A. H. CeepuoBa, yueHus o
ouocdepe B. U. BepHackoro), onpenensts rpaHUIbl UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BIaJIeTh METOJaMH HAay4yHOTO MMO3HAHUS B OMOJOTMU: HAONIOJCHHWE M ONHCAHUE
KMBBIX CHUCTEM, IIPOLIECCOB W SBJICHMH, OpraHu3alus U NpPOBeIEeHUE OHOJOTHYECKOro
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAyUYHBIX MOHSATHUH,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BbIBOJIbI HA OCHOBAHUH OJYyUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIC IPU3HAKU CTPOEHUSI OMOIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJISAUN, TMPOJAYLUEHTOB, KOHCYMEHTOB, pPEAYIEHTOB, OHOI€OIEHO30B U 3KOCUCTEM,
0COOCHHOCTH  TIPOLIECCOB:  HACTEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPTraHW3MOB, JEHCTBHS 3KOJOTMYECKUX (PAKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MMOTOKA SHEPTHU B HIKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BELIECTB M OMOr€OXMMHYECKUX IUKIOB B
ouocdepe;

yMEHHE NPUMEHATH MOJy4YeHHbIE 3HAaHUS JUJIsl OOBSCHEHUS] OMOJOTHYECKHX IMPOILIECCOB U
SIBJICHUH, /17151 IPUHSTHS NPAKTUYECKUX PEIIEHUH B MOBCETHEBHOM JKU3HU C LIEIbI0 00ecreueHus
0€30IacHOCTH CBOETrO 3J0POBbS M 3[0POBbS OKPYKAIOUIMX JIIOJEH, COOMIOACHUS HOPM
rpaMOTHOTO TIOBEJCHHS B OKpPY)KAIOLIEH MPHUPOTHON Cpeae, NMOHMMaHHE HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTHKEHUI COBpPEMEHHOM ouonoruu TUIs paloHaIbHOIO
HPUPOIOIOIb30BAHNUS;

YMEHHE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHe 3aJaud, COCTABIATh CXEMBbI IepeHoca
BELIECTB M SHEPTUU B 3KOCHCTEMax (LN MUTaHUsA);

YMEHHE BBINOJHATH JJTAOOpaTOpHbIE U NpaKTHYecKue paboThl, coONIOAaTh MpaBuiIa MpU
paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYT0BAHHUEM;

YMEHHE KPUTHUYECKH OLIEHUBATh M HHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTrO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHHUS M3 Pa3jIMUHBIX HMCTOYHUKOB (CpeiacTBa
MaccoBOW HWH(OpMaIMK, HAYYHO-TOMYJSAPHbIE MaTepHasibl), pacCcMaTpUBaTh TJIOOATBHBIC
HKOJIOTHUECKUE MPOOIEeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NIMCbMEHHBIE U YCTHbIE COOOIIEHUs, 00001mas
OMOIOTHYECKYI0 HMH(OpPMAIMI0 W3 HECKOJbKMX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh

MMOHSATUHHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuyecTBO 4acoB

DJICKTPOHHBIE

Nenn/m | HamMeHoBaHMe pa3/je/ioB U TeM
Konrtpoabusie | IlpakTuueckn (uudposbie) 006pasos.
NMPOrpaMMbl Bcero
padoThI e padoTsI pecypcel
bubmuoreka [JOK
1 b 2 .
HOJIOTHA Kak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBbIe cucTeMBbl U UX OpPraHU3ALMS 1 bubmmorexa [TOK
P . https://m.edsoo.ru/7f41¢292
3 XUMHYCCKUH COCTaB M CTPOCHHE KIIETKH 8 1 bubmorexa TIOK
p https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
4 HK3HEAIEATENLHOCTE KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXeHME M MHIUBUAYAIIBHOE PA3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTH U H3MEHUYUBOCTD 2 15 but6mmoreka [IOK
OpraHHU3MOB ’ https://m.edsoo.ru/7f41¢292
. Cenekiust opraHu3MoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4




TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

Ne n/m HaumenoBaHue pa3ieioB U TeM KoanuecTBo yacos DJIEKTPOHHBIE
i NporpamMmmelI Bcero KoHTpobHbI IpakTuuyeckne | (uuppoBbIe) 06pas.
e padoThbI padoThbI pecypcol
bubmnoreka LIOK
1 1
IBOIMOIHORKAs OuOTOrHA ? https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHHE U pa3BUTHE )KU3HU Ha 9 0.5 bubnmorexa [JOK
3emite ) https://m.edsoo.ru/7f41cc74
3 Opra"u3Mbl 1 OKpysKarolias cpeaa 5 1 bubmotera [IOK
P py HI peat https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo0mrecTBa ¥ 9KOJIOTHUECKHAE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5




INIOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

No KoauyecTBo 4acoB DJIeKTPOHHbIE
Tema ypoka Hara
n/m Bcero Konrpous | IlpakTuu uudposwie 00pas.
HU3yYeHUs
padoThI padoThI pecypchl
bubmuoreka [JOK
1 buosorust B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MerTtoibl mo3HaHus kuBOM pupoibl. [IpakTuueckast padora Ne 1
2 «Hcnonp30BaHue pa3InYHbIX METOIOB IIPU N3YUEHHUHA OMOJIOTMUYECKUX 1 0.5 buGnnorexa LIOK
P JIOB TIpH 13y ' https://m.eds00.ru/863e6122
00BEKTOBY
3 Bbuonornyeckue cucTeMEL, IIPOLIECCHl M UX U3YUCHUE 1 buGnnorexa LIOK
- 1PoH Y https://m.eds0o.ru/863e6564
4 XHUMHYeCKHil cocTaB KIeTKH. Bona n MUHEpaIbHEBIE COIIN 1 bubmmorexa TTOK
- PO p https://m.edso0.ru/863e674¢
but6mmoreka [{OK
5 benku. CoctaB u cTpoeHne OCIKOB 1 hitps://m.edsoo r/86366b72
depMeHTH — OMOJIOTHYECKHE KaTanu3aTtopsl. JlabopaTopHas pabora
6 No 1 «M3yuenne kaTaquTHYECKONH aKTUBHOCTH (PEepMEHTOB (Ha 1 0.5 bubmorexa [TOK
- y P ) https://m.eds00.1ru/863e6b72
MIpUMEPE aMIJIa3bl UK KaTajlasbl)»
but6mmoreka [{OK
7 Y TICBOJEL. JTuIH b1 ! https://m.eds00.ru/863e6870
but6mmoreka [JOK
8 Hyxneunospic kncnoter. AT I https://m.edso0.ru/863e6d5¢
bubnuoreka [JOK
9 4! . K 1
CTOpHUS U METObl U3YUEHUS KIIETKH €TOYHas TeOPHs hitps://m.odsoo. /86366688
10 KieTka xak neigocTHas »KuBasg CUCTEMA 1
CtpoeHnue sykapuotuueckoil kietku. Jlaboparopuas padora Ne 2
N but6mmoreka [JOK
«/3yueHue cTpoeHUs KIETOK pACTEHH, )KUBOTHBIX, TPHOOB U
t OaKTEPUHA 110X MUKPOCKOIIOM Ha TOTOBBLIX MUKPOIIpeHapaTax U ux ! 0-5 https:m.eds00.ru/863c6110)
p A p ponperap https://m.edsoo.ru/863e716¢
OIMCAHUE




but6mmoreka [{OK

12 Obmen BemiecTs T MeTaboH3M https://m.edsoo.ru/863e766¢
but6mmoreka [JOK
13 Porocunres. XemocHHTE https://m.edsoo.ru/863e7¢98
bubnuoreka [JOK
14 7
OHepreTuaecKuii 0OMeH https://m.edsoo.ru/863¢e7aae
Kuznennsiit nukn kietku. [lenenue knetku. Muros. JlabopatopHas
15 abora Ne 3 «HaOmronenne MUTO3a B KIIETKaX KOHYMKA KOpEIKa JIyKa 0.5 bubnnorexa LIOK
P - p Y ) https://m.edsoo.ru/863¢e7dc4
Ha TOTOBBIX MUKpOIIpEnapaTax»
bubnuoreka [JOK
1 b .P
6 nocuHTe3 Oenka. Peakius MaTpuaHOTO CUHTE3a hitps://m.cdsoo. /8637966
bubnuoreka [JOK
1 T —
7 pancss — OuOCHHTE3 OeKa https://m.edsoo.ru/863e796¢
bubmuorexa [JOK
1 H —
8 CIJICTOHHBIC (JOPMBI KU3HN BHPYCHI https://m.edsoo0.ru/863e¢7540
but6mmoreka [IOK
19 DopMBI pa3MHOKEHHUS OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. but6mmoreka [{OK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIeToK. OmiogoTBopenue. Jlabd
21 a0 Ne 4 «M3yuenne cTpoeHHUs MOJIOBBIX KJIETOK Ha TOTOBLIX 0.5 bubmmorexa ITOK
p - y p ) https://m.edsoo0.ru/863e81b6
MUKpOIpenapaTax»»
22 NupuBuayaisHOE pa3BUTHE OPTaHU3MOB bubmmorexa ITOK
A y p p https://m.edsoo.ru/863e8436
23 I'eneTrika — Hayka 0 HaCJIEACTBEHHOCTH U U3MEHYUBOCTHU buomorexa HOK
Y A https://m.edsoo0.ru/863e8612
24 3aKOHOMEPHOCTH HACJeI0BaHUs PU3HAKOB. MOHOTHOpUIHOE bu6mmoreka [{IOK
CKpelIuBaHue https://m.edsoo.ru/863e8878
25 JurubpunHoe ckpermuBaHie. 3aKOH HE3aBUCUMOI'O HaclleZJIOBAHUS bubmuoreka [{IOK




[IPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOe Haclie[JoBaHUE ITpU3HAKOB. JJabopaTtopHast padorta Ne 5
26 «/3ydeHne pe3yabTaToOB MOHOTHOPHUIHOTO U JUTHOPHIHOTO 1 0.5 bubmorexa [IOK
Y pesy pua AHTHOpHA ' https://m.eds0o.ru/8638¢60
CKPEIIMBAHUS Y TPO30(HITBI HA TOTOBBIX MHKPOIIPEIIapaTax»
27 I'eneruka moma. HacinemoBanue IpU3HAKOB, CICIICHHEBIX C IOJIOM 1 bubmorexa [IOK
' s P > o https://m.eds00.ru/8638¢60
N3menunBocTh. HeHnacnencTeenHas n3MeHIHBOCTh. JlabopaTopHas
28 abota Ne 6. 3yuenne MoanpuKaImOHHOW N3MEHYUBOCTH 1 0.5 buGnnorexa LIOK
p ° 0By A . J ’ https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAIIMOHHOTO Psi/ia U BApUALIMOHHON KPUBOI
29 Hacnencrennas usmeHunBocTh. JlaboparopHas padorta Ne 7. « AHanu3 | 0.5 bubnmnoreka [JOK
MyTali y Jpo30(HiIbl Ha TOTOBBIX MUKpOIpEnapaTax» ' https://m.edsoo.ru/863e8efe
bubnuoreka [JOK
r 1
30 CHETHIA He0oBeka https://m.edsoo.ru/863e8d78
31 PesepBHblit ypok. O0o0mmenue no reme «HacneacTBeHHOCTD U |
U3MEHYUBOCTH OPTaHU3MOBY
bubnuoreka [JOK
2 1
3 Cenexut Kax nayka u npouece https://m.edso00.1ru/863¢9214
33 MeToabl U JOCTHXKCHHUS CEJICKIIMY PACTCHUH U )KUBOTHBIX 1 bubmmorexa LIOK
a A P https://m.edso00.1ru/863¢9214
34 buorexHoorus Kak oTpacib IPOU3BOACTBA 1 bubmmorexa [IOK
P POHIEOL https://m.eds0o.ru/863¢9336
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 4




IMMOYPOYHOE INIAHUPOBAHMUE 11 KJIACC

KoauuecTBO yacos Jlara
DJIEKTPOHHBIE
Ne Tema ypoka HU3yYeHH
o/ Bcero Koutpoas | IIpakTny a uugposbie
padoTsI padoThI o0pa3.pecypcsl
1 DBOJIIONUS U METOIBI €€ U3YUEHUS 1 bubnnorexa LIOK
1 8 y https://m.edsoo.ru/863ea20e
2 Hcropust pa3zBuTHUsA OpeacTaBIeHNI 00 3BOIIOINN 1 bubmmorexa 10K
PHA P pel 1 https://m.edso0.ru/863e¢9570
bu6mmoreka [{IOK
3 Murkpossotonus ! https://m.edsoo.ru/863e9cle
[Tonynsammst Kak dJeMeHTapHas €AMHUIA BUIA W SBOJIOIHH.
4 JlabopaTtopuas padora Ne 1 «CpaBHEHHE BUIOB 110 1 0.5 bubnmorexa LOK
paTop P - P ' https:/m.eds00.1u/863e¢99c6
MOP(OJIOTHUECKOMY KPUTEPHIO»
5 JIBKyye cuitbl (3JeMeHTapHbIe (PaKTOPHI) IBOTIOIIHI 1 bubmorexa [TOK
ym p p I https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 E 1 0TO 1
CTCCTBEHHEIH OTOOP 1 €ro opMmE! https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BOIOIMH: IPUCTIOCOOJICHHOCTh OPTaHU3MOB 1
7 BUIooOpasoBanue. JlabopatopHas padora Ne 2 «Onucanue 1 0.5 bubmmorexa TTOK
p ' patopHasi p - - ' https://m.edso0o.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpPraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay
8 Hampasienus u myTH MakpOd3BOJIIOIH 1 bubmmorexa TTOK
p y p H https://m.edsoo.ru/863e9cle
9 HeobOpaTtumocTs 3BOMIOIAN 1
10 Hcropust )xu3HM HA 3eMIIe 1 METO/BI €€ N3yUeHUS 1
11 I'noressl IPOUCXOXKIECHNS )KU3HU Ha 3eMIie 1 bubmmorexa IIOK
P a https://m.edsoo.ru/863ea5a6
12 PazButue xu3HM Ha 3emMIie 10 dpaM U EepHoIaM 1 bubnmoreka [JOK




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

OCHOBHBIE ATaNbl OBOJJIIONUHA PACTUTCIIBHOTO U )KUBOTHOT'O MHpPaA.

bubmunoreka [JOK
13 IIpaktrueckas padora Ne 1 «M3yuenne HCKOMaeEMBIX OCTATKOB 0.5
p B p y https://m.edsoo.ru/863ea8bc
pacTEeHU 1 KUBOTHBIX B KOJIICKIIASIX)
14 CoBpeMeHHas CUCTEMA OPTraHUYECKOTO MHpa bubmorexa HOK
P p p https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIoBeKa (aHTPOTIOTEHE3) bubmorexa [TOK
H p https://m.edsoo.ru/863eac2c
bu6mmoreka [{OK
16 BIDKYIIHME CHIIBI ((paKTOPEI) aHTPOIIOreHE3a
A ym @ Ph1) p https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH DBOIIIOINH YEIOBEKA
18 YeroBeuecKue pachl U IPUPOSHEIE afallTAllUN YeI0BEKA bubmmorexa TTOK
p pHpoaL A H https://m.edsoo.ru/863eaeca?
19 PesepBHbIil ypok. O6006111eHIE 10 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
JKH3HH Ha 3eMiie»
20 DKOJIOrUsl KaK HayKa
bubnuoreka [JOK
21 Cpenbl 0OMTaHUS 1 YKOIOrH4YecKue (haKTOpPBI
pea P P https://m.edsoo.ru/863eafec
Aobuotuueckue daxtopsl. JJaboparopras padora Ne 3.
«Mopdomnoruueckre 0COOEHHOCTH PACTEHUH U3 pa3HbIX MECT bubnuorexa [IOK
22 0.5
oburanus». JlabopaTopHas padora Ne 4. «BnusiHue cBeTa Ha pOCT H https://m.edso0.ru/863eb10e
pa3BUTHE YEPEHKOB KOJICYCa
bubmunoreka [JOK
23 brnornyeckue akTOphI
P P https://m.edsoo.ru/863eb348
24 DKOJIOTHYECKUE XapaKTepUCTUKH nomyJsiiuu. [IpakTrueckas pabora 0.5
No 2 «IToacu€T mIOTHOCTH MOIMYJISALMI pa3HbIX BUJIOB PACTCHUIN '
bubanoreka [IOK
25 Coo01ecTBa OpraHu3MoOB — OHOIICHO3 1

https://m.edsoo.ru/863eb46a




bu6mmoreka [IOK

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 hitps://m.edsoo /36 3cb46a
7 OCHOBHBIE TOKA3aTENN SKOCUCTEMBI. DKOJIOTUYECKUE TUPAMUJIBI. 1 but6mmoreka [{IOK
CaoiictBa 3kocuctem. Cykieccust https://m.edsoo.ru/863eb5fa
28 [IpupoaHbie 3KOCUCTEMBI 1
29 AHTPOTNIOTEHHBIE YKOCUCTEMBI 1
bubnunoreka [JOK
b — 1
30 nocdepa — rimobaiapHast SIKOCUCTEMA 3eMITH hitps://m.cdsoo.rw/863cbbse
bubnnorexa [JOK
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOC(EpPhI 1 https://m.edso0.ru/863ebd 16
32 UYenoseuecTBo B Onocdepe 3emiun 1
33 CocyIiecTBOBaHHE TIPUPOJIBI U YSITOBEUSCTBA 1 bubmorexa HOK
ym PHPOAL https://m.edsoo.ru/863ebale
34 PesepsHblil ypok. O6001eHne Tembl «Coo0111ecTBa U HKOJIOTUYECKUE 1
CHCTEMBD»
OBILIEE KOJIMYECTBO HACOB I1O ITPOTPAMME 34 2.5
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