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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTMM TEOPETUYECKYIO OCHOBY JUIS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPNKAHUSA Y4eOHOro MpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxeHus @IOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, COAEpk aHUs, pe3ylbTaToB OOy4YeHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBl CPEIHEro
obmero o6pasoBanus B Poccuiickoit denepanuu, a TaKke IOJIOXKEHHUS O
cneruduke Onosioruu, e€ 3HaYCHUU B MMO3HAHUH KUBOU MPUPOLI U 00SCIICUCHHUH
CYIIIECTBOBAHMSI YeJIoBeUeCKoro obOrecTBa. COriacHO Ha3BAaHHBIM TOJIOKCHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Aa€T TpelCTaBleHHEe O IesIX, 00 obmiei
CTpaTeTuu OOydYeHHUs, BOCHHUTAHUS W PA3BUTHA OOYYAIONIUXCS CPEACTBAMHU
yaeOHOrO Tmpeamera «buonorusy, omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszlenaM M TeMmaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YU4EOHOro Marepuana ¢ y4€ToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nmnporpaMmme mo OHONIOTHHM TakXe YYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydueHuss B (OPMHPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaroIIMXCd MO OCBOCHHUIO COJCpPIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 6a30BbIil ypOBEHB) pean30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANpPABICHHOCTh Ha Pa3BUTHE 3HAHUN, CBS3aHHBIX C
GbOpMHpPOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAINN JIMYHOCTH, SKOJOTHICCKOTO MBIIICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e XM3HM M OEpEKHBIM OTHOIICHHUEM K OKpY)KAIOIIeH MPUPOIHOU Cpee.
[TosTOMYy Hapsmy ¢ U3y4eHHEM OOIIECOMOIOTHYSCKUX TCOPHUM, a Tak)Ke 3HAHUH O
CTPOEHUH >KUBBIX CHCTEM PA3HOIO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMeE IO OHOJIOTHH YAEICHO BHUMAHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKU3HU IS PEIICHUS TPUKIAIHBIX 33/1a4, B
TOM 4YHCJE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMII UYETIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
1eJIECO00Pa3HOr0 TOBENCHUS B OKpY)KAIOIIEH NPUPOMHON Cpene, aHaIm3a
BIIUSHUAS XO3SHUCTBEHHOW ACATCIBPHOCTH YEJIOBEKAa Ha COCTOSHHUE MPUPOJIHBIX U
WCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHEC BHUMAHUS K MPUKJIATHOW HAMPaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpoaUKTOBAHO HEOOXOIUMOCTBIO oOecreueHus
YCIIOBUM TSI PEIICHUS] OJTHOM M3 aKTyallbHBIX 3a/1ay IMKOJBHOTO OMOJOTUYECKOTO



oOpa3oBaHMs, KOTopas mpeamnojaraer (GOpMUpPOBaHHE Yy  OOYYAIOIIHUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
Mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYyYarOIIMXCs MPENCTABICHUN O
HAYyYHOW KapTHHE MHUpa, pacIIUpseT U 0000IIaeT 3HAHUS O JKUBOW mpupoje, eé
OTJINYMTENIbHBIX TMPHU3HAKAaX — YPOBHEBOM OpPraHM3allMM M DBOJIIOLUH, CO3MAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0Oe3omacHoro ooOpasza
YKU3HH, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMsA, COLUUAIM3ALMU
oOyuaromuxcs. M3yuenue 6uoiaoruu o0ecneunBaeT ycaoBUs it (OPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpapuu. Ha3BaHHbIE NOJIOKEHUS O NpeIHA3HAYCHUM y4eOHOro IMpeaMera
«buonorus» cocraBUIM OCHOBY JUId OINpEAENIEHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHWsA, MPEACTaBICHHOr0 B Iporpamme 1o
OHOJIOTUU.

Otb6op coxepkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOyYaroluecs: JOJKHBl OCBOMTH 3HAHHUSA M YMEHMs, 3HaYUMble IS
dbopmupoBaHusi 00IIEH KyJIbTYphbl, OMNpPEACISIONIME aJeKBaTHOE TOBEJACHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHOU cpejie, BOCTpEOOBAHHbBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUN
3aHUMAIOT JIEMEHTBI COIEPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOTMYECKOT0 00pa30BaHUS.

CTpykTypupoBaHHE cOAepX aHUs Y4yeOHOro Marepuajga B MPOrpaMMe IO
OMOJIOTMM OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHHUs 3HAHUHA 00
OTIIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «bromorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KieTka kak Ouonornueckas cucrema», «OpraHu3Mm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHuYecKOro MHUpay,
«DBOIOIMS KUBON MPUPOJB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH).

[enpy wm3ydyenuss ydyeOHoro mnpeamera «buosnorus» Ha 0a30BOM YpPOBHE —
OBIIQZICHUE  OOYy4alOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(QYHKIMOHAJIbHOU



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHust yueoHoro npeamera «buosorus» Ha 6a30BOM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOCHHE OOYYaIOIIUMHCS CHUCTEMBbI 3HAHUM O OHOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOT'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHHU3allMH, BBIIAIOMIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmHpoBaHrEe y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOIECCEe aHaiu3a JaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHSI OPTaHHU3aLUY;

CTAaHOBJIICHHE Yy oOOydaronmxcst oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSICHATH U OLICHUBATD SIBJICHUS OKPY>KAIOIIETO
MHUpa JKMBOM MPUPOJLI HAa OCHOBAHUM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
U3y4YeHUU OHOJIOTUY;

dopmupoBaHHe Yy OOYy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUECHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTH YEJIOBEKAa, DPa3BUTHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTHIA;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS AITHICCKUX
HOPM TIPU MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIIMICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B TIOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH AESITENIbHOCTHU 110 OTHOLIEHHUIO K OKPY’KaIoIlIel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE U COONIOACHHE Mep MNPOPUIAKTUKA
3a00J1eBaHU M.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBEeHHO-HAy4YHbIE TPEIMETHI.

st u3yueHnus: 6MoJioruu Ha 6a30BOM YPOBHE CPEIHET0 O0IIEro 00pa3oBaHUs
orBoauTcs 68 yacoB: B 10 kmacce — 34 daca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hegento).

COAEPKAHUE OBYUEHUS

10 KITIACC



Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMH 1
JIPYTMMH €CTECTBEHHBIMH HaykKamHu, (uiiocoduei, STUKOM, 3CTETUKON U MPABOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOU KapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAHHUE,
u3MepeHue, Kiaccupukanus, MOACIUPOBaHUE, CTaTHCTUYeckas oOpaboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

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

Tabmus! 1 cxeMbl: « MeToIbI TO3HAHUS )KUBOW TPUPOIBD).

JlabopaTopHbie U MPaKTUYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTianuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpaszue. YPOBHU OpraHU3aIlMU OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBbINA, TKAHEBbIA, OPraHW3MEHHbIA, MNOMYJSALHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IIEHOTUYECKUH ), OMOC(EpHBI.

JlemoHcTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKHM COCTaB KJIETKA. XHMHUYECKHUE HJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEPaAIbHBIX BellecTB B kieTke. lloanepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHASI CTPYKTypa). XHUMHUYECKHE CBOICTBa OenkoB. buonornyeckue
GbyHKUIHUU OENKOB.

depmeHTHl — Ouosiormdyeckue Kkartaiauzatopel. CrtpoeHue (epmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas crnenmupuyHoctb. KodepmenTsl. Butramusbl
OTmuus PepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.

VYrneBonmpl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a U J1e30KCHMpu003a),
aucaxapuabel  (caxaposa, JakTo3a) W ToymMcaxapuibl  (Kpaxmal, TJIUKOTEH,
HeJUI0103a). buonornyeckue GyHKIMM yTriI€eBOIOB.



Jlununel: Tpurauuepuasl, (Qochonunuasl, crepouasl. [uaApOPHIBHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkumu sunuaoB. CpaBHEHHE
yTJIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOYHUKOB SHEPTHUH.

HykneunoBsie kucnotrel: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyKJIenHOBBIX Kucjot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{utonorus — Hayka o kierke. Kiietounas teopus — npuMep B3aMMOAEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KIECTKH.

Knerka kak menoctHas >xkuBas cuctema. OOmpe NpU3HAKU —KIIETOK:
3aMKHyTasi HapykHasi memOpana, moisiekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuoTthyeckas. OcoOeHHOCTH
CTPOEHMsI MpoKapuoTHueckoil kietrku. Knetounass crenka Oaxtepuil. CTpoeHue
DYKapUOTUYECKOM KIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, »XUBOTHOW U
rpUOHON KJIETKHU.

[10BEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAIUKC, UX
¢bynkuuu. [1nazmarnueckas memOpana, e€ cBoricTBa U pyHKuuu. [{luTomnasma u e€
opranouabl. OgHomeMOpannbie opraHouasl kieTku: OIIC, anmapat [Nombmxw,
an30CcOoMBI. [10yaBTOHOMHBIE OPraHOWIBl KJIETKH: MHUTOXOHJPHUM, IUIACTUIBL.
[IpoucxoxkneHne MUTOXOHApHM W Tactua. Bunel miactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KIJIETOYHBIA WEHTP, LIEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BKirroueHus.

SAnpo — perynsaTopHblil neHTp kieTku. CTpoeHue sjpa: sjaepHas o00youka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankinn, K. M. bap.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupoze», «Pacnpenenenne XuMHIECKUX SJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl n cxembl: «llepuoguyeckas TabaUIAa XUMUYECKUX 3IIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OeliKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHrne MoeKybI
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOeHHE KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue szipa KIETKN», «YTIeBOAbD, «JIUMUABD.

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyIOBaHWE MJii MPOBEIACHUS
HAOIOICHUH, W3MEpPEHMH, HSKCIEPUMEHTOB, MUKpPOMIpENnapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIJIETOK.

JlaGopaTopHble U MpaKTUYECKHE PadoOThI:



Jlabopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONW AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHass pabora Ne 2. «lM3ydyeHwe CTpOCHHS KJICTOK pACTEHUH,
YKUBOTHBIX M OakTepHil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OMHICAHUEY.

Tema 4. ’)Ku3HeneATeIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALINS (TUTACTUYECKU OOMEH) U
JUCCUMUJISIUS (SHEPreTUYeCKHii OOMEH) — JBE CTOPOHBI E€AMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUM B MOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIA U reTepoTpodHEIi. Pombs dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAILCHUN SHEPTUHU B KIIETKE.

®ortocunte3. CBeroBas W TeMHOBas (a3bl (oTocuHTe3a. Peakiuu
dbotocunteza. dpdexTuBHOCTL PoToCcUHTE3a. 3HAUCHHE (HOTOCUHTE3A IS KU3HU
Ha 3emiie. BiausiHue ycnoBuil cpeapl Ha (DOTOCUHTE3 U CIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIONIE OaKTepuu. 3HaYE€HUE XEMOCUHTE3a AJIs
YKU3HH Ha 3eMIe.

DHepreTrueckuii oOMeH B KjeTke. PacierieHue BelecTB, BBIJCICHHUE U
aKKyMYyJIUDOBaHUE DJHEPrUM B KIETKE. OTalbl SHEPreTUYECKOoro OOMeEHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOOHOE OKHCICHME, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUIECKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzauus reHetmdyeckoil MH@oOpManuMu B KJETKE. ['€HETHMYECKHl KO W €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuusa — GuocunTes
Oenka. Otambl TpaHchsuuu. KoaupoBanue amuHOKuciaoT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexkinerounsie ¢popmbl xu3HU — BUpychl. Uctopust oTkpeiTust Bupycos (. .
NBanoBckuit). OCOOEHHOCTH CTPOCHMSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHnu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiura gyenoseka (BUY) — Bozoyaurens CITM/]a.
OOpatHass ~ TpaHCKpuWIIIUsS, peBepraza W uHTerpaza.  lIpodmumakTuka
pacrnpocTpaHeHUs BUPYCHBIX 3a00I€BaHU.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiel u cxembl: «Tunbl nutanusy, «Metaboauzm», «MHTOXOHIPH,
«IHepreTudeckuii oOMen», «Ximopormracty, «Portocunresy, «Crpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbld nukia Bupyca CIIN/a,
oakrepuodaray, «Pemmukarus JTHK.



Oo0opynoBanue: monaenu-anmvkauun «Yasoenue JIHK u Tpanckpunuus»,
«buocunTes 6enka», «CTpoeHue KIeTKn», Mojaens cTpykTypsl JJHK.

Tema S. PazmHoKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHbl UK, WU JKU3HEHHBIM LUKI KieTku. MHTepdaza u mMuTos.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cuareda JIHK. Ctpoenune xpomocom. XpOMOCOMHBIM HabOp — KapUOTHIL
JunnonaHeli M TalJIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHBL.
[{utonornuyeckue OCHOBBI PAa3MHOKEHHSI W  WHIMBUAYAJIbHOTO  Pa3BUTHUSA
OpTraHU3MOB.

Henenue knetku — muto3. Craaum murtosa. IIpoueccel, nmpoucxonsimue Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroiioe U nosioBoe. Bunpl Oecnonoro
PasMHOXKEHUA: JEJIEHUE HAABOE, II0YKOBAHHWE OJHO- U MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBaHHE
OpPTraHU3MOB, €r0 3HAYEHUE JUIS CEJICKIUU.

[TooBoe pa3zMHOKEHHE, €70 OTINYHS OT OECTIOJIOTO.

Meiio3. Cragun Mmeriosa. IIponeccsl, MpOUCXOASIIME HA CTAagusAX MeHo3a.
[ToBenenne xpomocoM B Meroze. Kpoccunrosep. buonormueckuii cmbici U
3Ha4YEHUE MeHno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs TOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBBIE JK€J€3bl: CEMEHHMKH U SUYHUKU. OOpa3oBaHUE W pa3BUTHE IOJIOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHe3 U OBOIEHE3.
OcoOeHHOCTH CTpOeHUsl SULEKIEeTOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KMBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. Tumbl
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (JIMYMHOYHOE). BrausHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BbI3bIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct m pasButne pacreHuil. OHTOr€HE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHU, CTaIUH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoiHOE
OILUIOZIOTBOPEHUE Yy IIBETKOBBIX pACTEHMI», «BereraTuBHOE pa3MHOXEHUE
pacteHui», «Jlenenne xkineTku Oaktepuit», «CTpOEHHE TIOJNOBBIX KJIETOK),
«Ctpoenune xpoMocoMbl», «Knerounbiit mukm», «Permmukanus JTHK», «Mutos»,
«Menos», «IIpsamoe u HenpsaAmMoe pa3BUTHEY, «] aMETOTreHe3 y MIIEKOIUTAIOIINX U
4enoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3A.



OOopynoBanue: MUKPOCKOII, MUKpONpenapaThbl «CnepmMaTo30U/1bI
MJICKOITATAIOWIETO», «SHIEeKIIeTKa MIeKonuTarmeroy, «Kapuoknnes B KieTkax
KOpEIIIKa JIyKa», MAarHuTHAas MOJEb-alIUIMKauus <«/leJieHue KIEeTKW», MOJIEIIb
JHK, monens metadazHoi XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGopatopuass pabora Ne 3. «HabOmomeHne MuTO3a B KJIETKaX KOHYMKA
KOpPEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlabopaTopHass pabora Ne 4. «/3yueHue CTPOEHHsS MOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENIAPATAX .

Tema 6. HacsieACTBEHHOCTb 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKHA. Ponb nuTonoruu
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poOCCHUCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTHKU (TUOPHUAOJIOTUYECKUMA,
HATOI€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKHT). (OCHOBHBIE T€HETHYECKHE
noHsATUsA. [ eHeTnYecKkasi CHMBOJIMKA, UCMOJIb3yEMasl B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJICIOBaHUS MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eauHooOpa3usi TUOpPUIOB TMEPBOTO
nokoneHud. IlpaBuno JoMuUHHpPOBaHMs. 3aKOH paCIUCIUICHHUS IPU3HAKOB.
I'unioresa yuctoTsl raMmet. [1oHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpupHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HACJEOBaHUS
npu3HakoB.  [luToreHeTMuecKkWe  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpeumpane. Mcrnoap30BaHue aHATU3UPYIOIIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuernienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO T'€HOB. HapylieHne cuenyieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOpHUsI HACIEACTBEHHOCTH. [ €HETUYECKHE KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Moyia. AyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omMoraMeTHeie W reTreporaMeTHble oOpraHu3Mbl. HacnenoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUBI ”3MEHUNBOCTHU: HEHACIEICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIENCTBEHHOM  M3MEHUYHMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU. BapraioHHbBIN psifi U BapyualliOHHAsi KpUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHBIE M KAUYE€CTBEHHBIE MPU3HAKU M HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHNBOCTH.

HacnenctBenHasi, wiM TeHOTHUNUYECKas, W3MEHUYMBOCTh. KomOuHaTHBHAs
W3MEHYMBOCTh. MeWo3 W TMOJOBOM TMPOIECC — OCHOBA KOMOWHATUBHOU
W3MEHUYMBOCTU. MyTarmoHHas U3BMEHUYUBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYUHbI MyTanuii. MyTtareHHbie (pakTophl.
3aKOH TOMOJIOTHYECKHUX PAJIOB B HaclieACTBeHHOM n3menunBocty H. M. BaBuiosa.

BresnepHast HacneACTBEHHOCTh U U3MEHUYUBOCTD.



['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETHUKU
YeJIOBeKa: TCHECAIOTHICCKIM, OJIM3HEI[OBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKUM,
MOJIEKYJISIPHO-TEHETUYECKHUM. CoBpemeHHOE OINIPENICIICHHE TE€HOTHIIA!
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSl 4YeJOBEKAa: T'e€HHbIE OO0JE3HHU,
OOJIE3HH C HACJEACTBEHHOM NPEIpacnoiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comartnueckue H TreHepaTthBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUCHUE MEAUIIMHCKON
TEHETHKHU B MPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKUX 3a001€BaHU YeI0BEKa.

JleMoHCTpauM:

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

Tabmuubt u  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAHME U  €r0
[UTOT€HETUYECKasT OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHUCTOTBl  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI  JUTUOPUIAHOTO  CKpelIMBaHus»,  «Mehosy,
«B3auMozeicTBie aIeNbHBIX TE€HOB», «l'€HeTHYeCKHe KapThl pACTCHUH,
JKUBOTHBIX W YeEJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HAaCIEIOBaHUS,
CIEIJIEHHOTO ¢ Tmojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
M3MEHYUBOCTHY, «MoaudukamonHas W3MEHUYUMBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», «MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmInKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe nmomuuupoBaHuey, «JluruOpuanoe ckpenuBanue», «llepekpécr
XpPOMOCOM», MHMKPOCKOIl M MUKporpemnapatr «J[po3oduna» (Hopma, MyTanuu
(bopMBI KPBUIBEB U OKPACKH Tela), repoapuid «I'opox moCeBHOM».

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopatopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTUOPHUIHOTO W
JUTHOPUAHOTO CKpPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOTpEIapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenune MoaupuKaiMOHHOW U3MEHUHUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BApUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y apo30(uiibl Ha TOTOBBIX
MUKPOIIpenapaTaxy.

[Ipaktudeckass pabdora Ne 2. «CocraBieHHEe UM aHAIU3 POJIOCIOBHBIX
YEIOBEK.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOIECC. 3apOXKICHUE CEJICKIUMU U JOMECTHUKAIIUS.
Yuenue H. W. BaBumoBa 0 1eHTpax MPOUCXOKIACHUS W MHOTOOOpasus
KYJbTYPHBIX pacTeHui. LIeHTphl MPOUCXOXKAEHUS JOMAIIHUX KUBOTHBIX. CoOpT,
nopoja, mTaMm.



CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbI U MHANBUAYAIbHBIN OTOODHI B
CEJICKUMU pPACTEHHM M KUMBOTHBIX. OLEHKa 3KcTepbepa. bIum3kopoACTBEHHOE
cKpemnBanue — WHOpuAMHr. Yuctas nuHusa. CKpellMBaHWE YHUCTHIX JIMHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPUIAMHT.
Otpanénnas rtulOpuausanus M €€ ycnexu. VCKycCTBeHHbIH MyTareHes W
MOJyYCHUE TOJMUILIONAOB. JIOCTMKEHHS CENEKIMM PACTCHHWM, >KUBOTHBIX W
MHKPOOPTraHU3MOB.

buoTtexHONOTHs Kak OTpacib NPOU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTalbl
co3ganusi pexomOunantHod JIHK wu Tpancrennnix opranuzmoB. Kierounas
uHKeHepus. Kiletounble KyabTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KJyloHHpOBaHKME BBICOKONPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojornyeckue W 3tudyeckue  npodmembl. MO  —  reHeruuecku
MO (ULIPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabnuupl u cxeMbl: kKapta «lleHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHui», «[lopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongusa», «OObEeKTHl OuoTEexHONOTUW», «KieTouHble KyIbTypbl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TIOJ0B M KOPHETIJIONOB AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

Okckypceust «OCHOBHBIE METOIBI M JIOCTHXKEHUSI CEJIEKIUMUA PACTEHUU H
YKUBOTHBIX (Ha CEIIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM  y4aCTOK, B TEIUIMYHOE XO3MMCTBO, J1aOOPATOPHUIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLMOHHASI OMOJIOTHSI.

[IpennochUlki BO3HUKHOBEHHUSI HBOJIOIMOHHOW TEOPHUHU. OBOJIIOLIMOHHAS
Teopust U €€ MeCTO B OMOJIOTHH. BiusHuE >BOIONMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa ABOMONMU. [laneoHToIOrMUECKHE: TMOCIEI0BATENbHOCTD
MOSIBJICHUS BHJOB B MMAJICOHTOJOTUYECKOW JICTOMHUCH, TEPEXOJHbIe (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuuue GpayH u GJjop MaTepUKOB U OCTPOBOB.

DOMOpPHOJIOTUYECKHE: CXOJACTBA W PA3jINuus SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, AHAJIOTMYHbIE,
PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO



MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OJIIMYECKUX IMyTeH y BCeX
OpraHU3MOB.

OpomononHas Teopust Y. Jlapsuna. Ilpeanochuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyLIME CHUJIBI 3BOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE MPH OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS] W3MEHYUBOCTD,
O6opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3BosoIuH (CTID) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIIOLUN.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTalOHHbBIN
npoiiecc ¥ KOMOWHATHBHAas W3MEHUYMBOCTh. [lOMyNslMOHHBIE BOMHBI U Jpeid
reHoB. M30I1us 1 MUTpanus.

EctecTBeHHbIII 0TOOp — HampaBisitonMil  (gakrop 3Boiouud. DopMbl
€CTECTBEHHOT'0 0TOOpAa.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
PUCHIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UAHOATANTALIH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHble  (HOpPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHYeCcKoe.

Makpospomonust.  @opMbl  3BOJIOLUMU:  QUIETUYECKast, JAUBEPreHTHAs,
KOHBEpreHTHas, napajienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxieHrne OT HecleUUaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AqanTuBHas paguanus.

JdeMoHCTpauu:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosuiep, A. H. CeBepiios.

Tabnuib!l U cxembl: «Pa3BuTHE OpraHNYecKOro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OoppOBI 32
cyiecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB PACTCHHIDY,
«MHuoroo6pasue  mopoa  KMBOTHbIX»,  «llomymsmum»,  «MyTtarmonHas
U3MEHYUBOCTHY, «ApoMopdosbl», «Uauoanantammmny, «OOmas aereHepanus,
«/IBmxymue cuibl sBosouuny, «Kapra-cxema wmapmpyra mnyremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHUECKOE BU000PA30BAHUE.

ObopynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3IUYHBIMU THIIAMH OKPAaCKH,
Ha0Op IUIOOB M CeMsH, KoyuieKus «[Ipumepsl 3alMTHBIX NPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBbIE HAIPaBICHUS BOJIIOIMNY», 0O0BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckass kapra mwupa, KoJuleKiusi «DOpMbl COXpaHHOCTHU
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb anmmmkauus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTariuu (GOpMbl KPBUILEB U
OKpacKH TeJna).



JlabopaTtopHble M npakTHYecKHe padoThbI:

JlabopaTopuass padota Ne 1. «CpaBHeHHE BHUIOB IO MOP(OIOTHUECCKOMY
KPUTEPUIO».

JlabopaTtopHas pabdota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3dHUKHOBeHNMe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuyHble TpPEACTaBICHHUS O 3apPOKICHUU >XKM3HU. HayuHble THIoTe3bl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W mnaHcnepMmus. XHUMHUYEcKas
HBOMIONMSL. AOHMOTEHHBIM CHUHTE3 OpPraHWYECKHUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEpUMEHTAIIBHOE TOATBEPKACHUE XUMUYECKON 3BoIIoMK. HavuanbHblie Tanbl
ouonoruueckoi ssomonuu. ['unoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HUX 3BOJIIOLMS.
@opMHUPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam M nepuojgaM. Karapxeil. Apxelickas u
npoTepo3oiickas apbl. Ilaneo3olickas spa u €€ Nepuoabl: KEMOPUUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so301ickas 3pa 1 €€ NepUOAbl: TPHACOBBIN, IOPCKUIN, METIOBOM.

KaitHo3olickass 5%pa W €€ TepuoAbl: NAJCOTCHOBBIM, HEOTCHOBBIN,
aAHTPOIIOT€HOBBIN.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMU PACTUTEIBHOIO M KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHH H
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCcKOro Mupa Kak OTpakeHue 3BOMOLMH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OBOIIOLIMA YeNIOBeKa. AHTPOIIOJOTHS KaK HayKa. PazBuTue npeacraBieHuil o
MIPOUCXOXKJIEHUN YeJoBeKa. MeToasl H3ydeHHsl aHTpororenesa. (CxoactBa u
pa3nuyus 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETIOBEKA.

JBwxkymue  cuibl  (pakTtopsl)  aHTpomoreHe3a.  HacneacTBenHas
U3MEHYMBOCTh UM  €CTECTBEHHbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3rOTOBJICHUE OPYAUI TpyAa, MBIIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsMoxoasmui, YermoBek HeaHIEPTAIbCKUM, UYenoBek
pazymHblii. Haxolnku mckomaembIX OCTaTKOB, BpEMsSl CYIIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioujHas  (PKBAaTOpUaJbHAas),  MOHTOJOWIHAs
(a3maTtcko-amepukaHckas).  YUepTel  MpUCIOCOOJIEHHOCTH  MPEACTaBHUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSAM CYIIECTBOBaHMWS. EIMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JdeMoHCcCTpanuu:



[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmunpl u cxembl: «Bo3nukHoBeHne CoJIHEUHOHN cHcTeMbl», «Pa3Buthe
opraHnuyeckoro mupa», «PacturenpHas KieTka», <«KuBOTHas  KJIETKa»,
«IIpokapuornueckas kieTtka», «COBpEeMEHHas CHCTEMa OPraHUYECKOTO MHPA»,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHHS YEIOBEKAa U YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTHYECKHMX HAXOJIOK TPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHenmme moam», «JpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachh».

O6opynoBanue:  mymsiku — «lIpoucxoxnaeHue — dyenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAaHBbOHIIA), CIJIETIKH WIIU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YENOBEKAa (KaMHHU-YOIIIEPHI,
pyommra, ckpebiia), TEOXpPOHOJOTHYECKas TaliuIa, KOUICKIUS «DopMbl
COXPAHHOCTH UCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

[Ipaktrueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PACTEHHUH U
YKUBOTHBIX B KOJIJICKITUSIX).

OKcKypcusi «OBOJIIOLMS OPraHUYECKOTO MUpa Ha 3emie» (B €CTeCTBEHHO-
HAyYHBIN WIH KPAeBEAUECKUI My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJjau U pa3liesibl SKOJIOTMU. MeToabl 3KOJIOTHYECKUX
UCCJIETOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyILIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (aktopel. Knaccudukanusa skonorudyeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHME U aHTPOIOreHHble. JIEHCTBUE HKOJIOTMYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTopbl: CBET, TEMIIEpaTypa, BIaXHOCTb. POTONEPUOAN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnueckune (bakTopBhl. Bunpr  OMOTMYECKMX  B3aUMOJCHCTBUI:
KOHKYPEHLHUsI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepanus,
MyTyajqu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHWe OUOTUYECKUX B3aUMOJEHCTBUN JJIsl CYIIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasauud. OCHOBHBIE IOKAa3aTENH
NOMYJISIMN: YHMCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTh, IPHUPOCT,
Murpanus. J[MmHaMuka YucIeHHOCTH MOMYJISIIUNA U €€ PeryJisiusl.

JdeMoHCcCTpanuu:

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



Tabmunpr u cxemsl: kKapTa «[Ipuponnsie 30Hb1 3emun», «Cpenbl oOUTaHUA
opranu3moBy», «®Dortonepuonuzm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJIAnA UHPY30puu-TyPenbkny, «[Iumespie enm.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonoruyeckne 0COOEHHOCTH pPaCTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BiusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckast padota Ne 2. «Ilocy€T MIOTHOCTH MOMYISAIUMN pa3HbIX BUIOB
pacTEeHU.

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBbI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpykTypbl OHOLEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (muimenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DKkojioruyeckue cucrtemnl (9kocucteMbl). lloHsiTue 00 »sKocucTeME H
ouoreorieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI JIKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTHI, peayleHTsl. KpyroBopoT BEIIECTB M MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCUCTEMbI. [IMIleBble 1LI€EM U CETH.
OCHOBHBIE TIOKa3aTEJIM SKOCUCTEMBI: OHOMacca, MHPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: MPOAYKUHUH, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOWYHBOCTD, CAMOpPETYIIsLus, pazButue. CyKieccus.

[TpuponHble SKOCHUCTEMBI. DKOCHUCTEMBI 03E€p M PEeK. DKOCHCTEMA XBOMHOIO
WJIM IIUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak ¢aktop ycToMYMBOCTH »dKocucTeM. CoXpaHEHHE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJI00aJIbHOM 3KOCHCTEMBbl. J[MHaMHuecKoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE IMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUs B Ouocdepe.
['1o6anbHbIE YKOTOTHYECKUE TTPOOIIEMBL.

CocyuiecTBoBaHHE OPUPOJIBI U YeJI0BEYECTBaA. Coxpanenue
Ooropa3zHoobOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA pallOHATHHOTO
YOpaBJICHHUS TMPUPOJHBIMU pecypcaMd M WX HCHOJb30BaHue. JlocTrkeHus
OMOJIOTMHU U OXpaHa NPUPOJIbI.

JdeMoHcTpanuu:

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



Tabmunpl u cxemsl: «llumieBsie nenm», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie coobmiectBa», «llenn nuTaHus», «IKOJOTHUYECKAass HUPAMHUAAY,
«buocdepa u yenoek», «IKOCUCTEMA MTHPOKOIMCTBEHHOTO Jeca», « JKocucTeMa
XBOMHOrOo seca», «buomeHos Bomoéma», «ArpoueHo3», «lIpumepHsie
aQHTPOIIOTCHHBIC  BO3JCUCTBUSA Ha mpupoay», «BaxHelmme HUCTOYHUKU
3arpsA3HEHUs] BO3AYyXa M IPYHTOBBIX BOA», «llouBa — BaykHeWIIas COCTABIIAIOIIAS
ouocheps», «Paktopsl aerpaganuu nouBy, «[lapHukoBsiii 3QdexT», «DakTopsl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «O0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3HM B Ouocdepe», «O30HOBBIM 53kpaH Ouocdepsl,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

ObopynoBanue: Mojenb-anIuKaus « TunuuHeie OHOIEHO3BI», repOapuii
«PactutenbHble COOOIIECTBaY, KOJUIEKINH «bHolLeHO3Y, «Bpeaurenn BaKHEUIINX
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIMM pAcTeHUH W
YKUBOTHBIX, MPUHALICKAIIME K Pa3HBIM SKOJOTMYECKUM TIpyIIaM OJHOIO BHJA,
Kpacnas knura Poccuiickoit ®enepaumu, H300paK€HUS OXPAHSIEMBIX BHJIOB
pPaCTEeHUN U )KUBOTHBIX.

[VDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3yJbTaram
OCBOCHMsI  OOyYarONIMMHUCS MpOTpaMM  CcpeaHero olmiero  oOpa3oBaHMUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJIbTATOB OCBOEHHUA mnpeamera «buonorus»
BbIJIEJICHBI CIEAYIOLUE COCTABIIAIOIINE: OCO3HAHME OOYYarOIIMMUCS POCCUMCKON
IPaKJAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENBHOCTH
U CaMOOIpPENENCHUI0, HaJluyue MOTHBAlMM K OOydyeHuio OHOJIOTHUH,
LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJIFOUEBBIX I1[EHHOCTEM M MCTOPUYECKUX TPAAULUN PA3BUTHUA OUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh U CIHOCOOHOCTH OOYyYaroUIMXCs PYKOBOJACTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAaHOBKaMH, IPUCYIIHUMH CHCTEME
OMOJOTMYECKOrO0  00pa3oBaHus, HAJIUYUE HSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTb LIEJIA U CTPOUTD KU3HEHHbIE TIIaHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS NpeaMeTa «bruonorus» JOCTUTarTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHH C
TPaJAMLIMOHHBIMU POCCUIUCKUMH COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B OOLIECTBE IMpaBUIaMU U HOPMaMu
NOBEACHUSI U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHMS U



CaMOpa3BUTHUSA, PpA3BUTHA BHYTPEHHEH MO3UIMU JIMYHOCTH, MAaTPUOTHU3MA,
YBAXEHUS K 3aKOHY U NPABOMOPSIKY, YEIOBEKY TpyAa U CTapIlIeMy MOKOJIECHHUIO,
B3aMMHOTO YBa)KE€HHs, OEPEKHOIO OTHOIIEHUS K KYyJbTYPHOMY HAcClEeIHUI0 U
TpaguUMsM MHOTOHAllMOHAJIbHOrO Hapoaa Poccuiickoit dexnepanuu, nNpupoae u
OKpY’KaroLIEN cpefe.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUS YydeOHOro mpeamera «buomorus»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYarOIINXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3ULIUEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIecTBa, pacUIUpEeHHe >KHU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HaIpPaBJICHUI
BOCIIUTATEIBHOU IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(OpMUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YYarOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYLMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA W MMPABOIOPSIJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIpU CO3AaHUU
Y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATEJBHBIX 3aj1ay, BBHINOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHME YYMUTHIBATh B CBOUX JEHCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBUS JIIOJEH ¢ pasHbIMU yOEXKIECHUSMHU, KyJbTYPHBIMA HEHHOCTAMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHUS
yueOHBIX, TIO3HABATEJNbHBIX W HCCIEAOBATENbCKUX 3aJad, YBaKUTEIHHOIO
OTHOILIEHUSI K MHEHHMIO ONIOHEHTOB IMpPH OOCYXJEHHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UICHTUYHOCTH,
NaTpUOTHU3Ma, YBAXKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MEPEN
Ponunoil, ropaoctu 3a CBOW Kpad, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOILIJIOE U HACTOSIIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K NPUPOAHOMY HACIEIUIO U MAMATHUKAM IPHUPOJIBHI,
JNOCTHKEHHSIM Poccrun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CHIOCOOHOCTh OLICHUBATh BKJIAJl POCCHUICKUX YUEHBIX B CTAHOBJICHHE U
pa3BuUTHE OHMOJOTMH, MOHUMAHUS 3HA4YE€HHs] OMOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IECTBA;



ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3ammuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHME TYXOBHBIX [IEHHOCTEH POCCUIICKOTO HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACH HA MOPATHbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJMTEISIM, CO3/IAHHIO CEMbU HA OCHOBE
OCO3HAHHOTO TPHUHITHS LIEHHOCTEH CEMEMHOW JKU3HU B COOTBETCTBHH C
TpaguuusaMu HaponoB Poccuu;

4) 3CTEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIIMOHATBHOTO BO3/ICHCTBUSI )KMBON TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJIBLHOIO 0JIaronoJIyYns:

NMOHMMAaHUE U peau3alus 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUM W OTHAbIXa, pETyJsipHas Qu3nUecKas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I1IEHHOCTU TPaBUJ HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JESTEIBHOCTH TEXHOJIOTUYECKOH W COIMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHSATH TaKYyIO JEATEIbHOCTD;

HWHTEpeC K pa3iu4HbIM cdepaM MpodheCcCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun | pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHWI0O W CcaMOOOpa3OBaHMIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUUECKH 11€JIeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;



MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJNBTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OILEHKM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKarOUIEH CPEIbl;

OCO3HAaHHME TJI00ATBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHUU OUOJIOTHUHU
3HAHUS M YMEHUS TpU pEUHIeHUU NpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHUE  TpaBWJI  TOBEACHHS B TMPHUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHHWE pAaBHOBECHS B JKOCHCTEMAX, OXpaHy BHUJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JCWUCTBHM, NPUHOCAIIMX BpPEH  OKPYXNKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE HKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAILIATh UX;

HaJIMYue€ Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
OIbITa NEeSATEIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B TO3HABATEJIBHOW, KOMMYHUKATUBHON M COLIMAJILHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MTPAKTUUYECKOM JIEATEIbHOCTH 3KOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIMAJOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KakK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE cherudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
(GOpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeacTaBieHuss 00 OKPYXKAlolleM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YEIOBEKA U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHSA MEIUILIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  pEIIaTh PECYpPCHBbIE  MPOOJEMBI  Pa3BUTHS
YEJI0BEUECTBA, MOUCKA MyTeH BHIXOAA U3 TI00aTBHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHMM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYE€HUU OUOJIOTUH;



IIOHMMAHUE CYLIHOCTH METONOB ITO3HAHUS, UCHOJIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJy4aeMble 3HAHUS [UJIsS aHalu3a |
OOBSICHEHHSI SIBIICHUI OKPYXKAIOIIEr0 MUpPA M MPOUCXOISAIINUX B HEM M3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOLIUXCS JAHHBIX C LIEJIbIO MTOIYyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUS IS
peleHus: mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOH JEATEIBbHOCTH, I'OTOBHOCTH OCYILECTBIATH
IIPOCKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM 1O OHWOJOrMU B
COOTBETCTBUHU C KU3HEHHBIMH IMOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yabTaThl OCBOCHHUsS yueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAuUMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSA OO0y4arOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa M CHEUU(PHUKY METOJOB MO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPIUs, SBJICHHE, IPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHUE, OKCIEPUMEHT U APYIHX),
yHUBEpCalbHble Yy4yeOHbIe JeWCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

PErYJISTUBHEBIE), o0ecreynBaroue (dbopmHpoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH M COLMAJIbHOM KOMIIETECHIIMM OO0YyYarouIuxcs, CIOCOOHOCTh
oOyuaronmxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS WM  yYHUBEpPCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOW MPAKTHUKE.

MertanpeameTHble pe3yNbTaThl OCBOCHHSI IMPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOSITENIbHO ~ (OPMYJIMpPOBaTh M aKTyalM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananuza, cUHTE3a, CPaBHEHHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YNITATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;



WCITIOJIb30BATh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUS (DAKTOB W SIBJICHUIA
YKABOW MPUPOJIBI;

CTPOUTH JIOTMUECKHE PACCYXKICHUS (MHIYKTUBHBIC, EAyKTHUBHBIC, TIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIE cCpeacTBa AN TPEACTaBICHHS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOrMYECKHX OOBEKTax, a
TaKK€  MNPOTUBOPEUMU  Pa3HOrO0  pOJAa,  BBISIBJICHHBIX B Pa3JIMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEHICHUs MPoOJeMbl ¢ YYETOM aHaIM3a WMEIOIIMXCA
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3yIbTAaTOB
1EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JCSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATHBHOE MBINIICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKON U MPOCKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHsI MPAKTUIECKUX 3a/1a4, TPUMEHEHHIO
Pa3TUYIHBIX METOJIOB TIO3HAHUS;

WCIIOJIb30BaTh PA3IMYHBIE BHUJBI JACSATEIBHOCTH M0 TOJYYEHHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpETalnH, MPeoOpa3oBaHUI0 U TMPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIUATBHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBILLJIECHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEM,
KIJTFOUEBBIMHU MTOHATHSIMH U METOJAMHU;

CTaBUTh W (HOpPMYyIUpOBaTh COOCTBEHHBIE 3a7adylM B 0Opa30BaTEILHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIATh TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBaTh 3aady,
BBIJIBUTATh THUIOTE3y ©€ PpEeIICHUs, HaXOAUTh apTyMEHTHI JIs JO0Ka3aTelIbhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHHUS,

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE PCEIICHHUS 3aJaddl  pPe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh IEJICHAINIPABICHHbII MOUCK IMEepeHOca CPEeACTB U CIOco00B
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh TEPEHOCUTHh 3HAHUS B TO3HABATEIBHYIO M MPAKTHYECKYIO OOJIACTH
KHU3HECSITSIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeH;



BBIIBUTaTh HOBBIE €W, NpeiaraTh OpUTHHAIbHBIE TMOIXOAbl U PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(POpMAIUK (TEKCTE Y4eOHOTro
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapAX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HpPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM mpe/cTaBICHUS, KPUTUUECKU OLEHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIMpoBaTh 3alpPOChl U MPUMEHSTH PA3TUYHbIE METOJbI MPU MOUCKE U
otbope Ouosorndyeckor mHMOpMaIMK, HEOOXOUMOM Il BHITIOJTHEHHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HUCIHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (GOpMYy  TPEACTABICHUS
ononornyeckor uHpopmauu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIHILIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM s3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
Oouonornueckoil uH(poOpMauued: TNPUMEHATh XUMHUYECKHE, (uU3Mdeckue WU
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (hOpMyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HarJIsAHOCTH;

BJaJE€Th  HABbIKAMU  pAaclO3HAaBaHWA U 3allUThl  HMH(OpMAIUH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€l CTBUSIMM:

1) o0mmennme:

OCYILECTBIISAITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCYyKIaeMol TeMbl (yMEHHME 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS MpeiaraeMon
3a]a4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH TO3HUIMHA APYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIICHMs, MOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMHU CHIOCOOaMU OOIICHWS W B3aUMOJCHCTBHS, TMMOHMMATH
HaMEPEHUs IPYTUX JIIOAEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:



NOHUMAaTh M HCMOJb30BAaTh MPEUMYILECTBA KOMAHIHOW M WHIMBUAYaJIbHOU
paboTHI MPU PEIICHUH OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOJUMOCTh
NPUMEHEHHUS TPYNIOBbIX (HOPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BBIOMpPATh TEMAaTHUKy U METOJbl COBMECTHBIX JCHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

OpPUHUMATh L€  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTb U
KOOPJIWUHUPOBATh JACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTABIIATH IUIAH JCHUCTBU,
pacmpeienarTh pojaud ¢ y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHWBATh HJIEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYUIECTBJISITh IIO3UTHBHOE CTPATETUYECKOE IIOBEAEHUE B PA3IMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl BBISIBIICHUA NpoOJIeM U UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE M CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBHUSIX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIbHYIO JIE€ATEIBHOCTD, BBISBIISATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JIEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH pELICHUS NpoOsiieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

J1aBaTh OLIEHKY HOBBIM CHUTYaIIHsSIM;

pacuMpsITh paMKH Yy4€OHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOUYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKON SPYAUIMH B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBIIIATH CBOM OOpa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuieKCHH AJsl OLEHKU CUTYyallud, BBIOOpa
BEPHOI'O PELICHHUS;

YMEThb OLICHUBATh PUCKM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHI)KCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIpM aHaJIW3€ pe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsATHE ceOsl U APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UILIMH JPYroro 4eaoBeKa.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl OocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOCHUIO, MHTEPIPETALNU U
peoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B pealbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorneid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO TOaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJIOTHH B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOrMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME DPACKpbIBaTh COJAEpKaHHE OHUOJIOTMYECKUX TEPMHMHOB M MOHSATHUM:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboau3Mm (0OMEH BEIIECTB M IIpEBpallleHUE
HHEPrumn), TOMEOCTa3 (CaMOperyJssiius), ypOBHEBas OpraHu3alis KUBbIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIINS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTUYECKHUE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYJIsIpHON Ouosnorun), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LeHTpax MHOTO0Opasusi u
MPOUCXOXKIEHUS KyIbTYpHBIX pactenuit H. . BaBunosa), onpeaensarb rpaHulibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUU: HAOMIIOIEHNE U
OMKMCAHHUE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUI, OpraHu3alus U MPOBEJACHHE



OMOJIOTMYECKOTO  JKCIEPUMEHTAa,  BBIABWKEHHUE  TUIOTE3bl,  BBIIBICHHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJIYYEHHBIX
pe3yIbTaTOB, MCIHOJIb30BAaHHBIX HAYyYHBIX TMOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHa BEIIECTB M MPEBPAIICHHS SHEPTUU B KIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W DHEPreTMYeckoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyUYEeHHBIC 3HAHUS A OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1eJbplo obOecrieyeHus Oe30IaCHOCTH CBOETO 3J0pPOBbsi U 3/10pPOBbS
OKPY>KaIOILKX JI0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaroLIei
IPUPOTHON cpene, MOHMMAHUE HEOOXOJWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA VIl PalMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUJIHOE CKpEIMBAHUE, CLEIJICHHOE HACJIEI0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHMS AJisl MpeIcKa3aHusl HACJIeOBaHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE M TpaKTUYECKUe pPadOThl, COOJIOATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHPOBATH HHGOPMALUIO
OMOJIOTHUECKOTO  COJAEPIKAHMS, BKJIIOYAIONIYIO TIICEBIOHAYYHBIC 3HAHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpPEICTBa MAacCOBOW MH(GOPMAIIMHU, HAYIHO-TIOMYJISIPHbIC
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIENIOBaHUII B OuHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/laBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHMUS,
000011ast 6uoyIornYeckyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buonorus» 6 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE W POJIM OMOJIOTUU B CHCTEME HAYYHOTO
3HAaHWs ECTECTBCHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPAa U HAYYHOTO MHMPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH 4Y€JIOBEKa JUIsl pEIICHUs AKU3HEHHBIX 3a71a4;

YMEHHE DPACKpPBIBaTh COJAEpKaHHE OWOJOTMYECKUX TEPMHHOB WM TIOHATHUM:
BU/I, TIONYJISALUS, TeHO(OH, SBOJIOLMS, ABUKYIIUE CUITBI ((PAKTOPHI) SBOIIOLMH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,



ODKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHTHI, [EMH MUTAHUSA,
AKOJIOTHYECKas TpamMua, OMoreoreHos, onocdepa;

YMEHUE H3J1aratb OWOJOTMYECKUE TEOpUH (PBOIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactea K. M. bapa, uepengoBaHusi TiaBHBIX HaIpaBlICHUHA U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBICHUI, OpraHu3aiusi U MNpOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJYYEHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BHJOB, TOMYJALUNA, MPOIYIEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTUYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB W TIOTOKA DSHEPIMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyUYCHHbIE 3HAHUS JJISi OOBSICHEHHS OMOJIOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eJbplo obOecrieyeHus Oe30MacHOCTH CBOETO 3J0POBbs U 3/10pPOBbS
OKPYXAaIOLUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOTHON cpene, TMOHWMAaHUE HEOOXOIMMOCTH WCIHOJIB30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peniaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJHATh JIA0OpAaTOpPHBIE M MpaKTHUYECKHe padoThl, cOOII0aTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(OPMALINU, HAYIHO-TIOMYIISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJ100abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE INHCbMEHHbIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 UH(POPMAIIUIO W3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P . https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f41c292
JKuznenesaTenbHOCTh KIETKH 6 bubmmorexa [IOK
A https://m.edsoo.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso00.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa LOK
P P https://m.edso0.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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHUE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'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




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC A
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 05.09 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast paborta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 12.09 bubmorexa [JOK
P ' ' https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 19.09 bubnuoteka [JOK
¥ UX U3yYCHHUEC ' https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 26.09 bu6mmoreka [IOK
MUHEPAITBHbIE COJIH ' https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 b .C o 1 03.10
CITH. LOCTAB I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 10.10 bubnmuotexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMIIIa3hl
WJIH KaTamas3bl)»
bu6mmoreka [IOK
7 I 1 17.10
YrieBozEL. Jium et https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 H .ATO 24.10
YIJICHHOBRIC KHCIOTEL https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS 07.11 bubnmoreka [JOK
kietku. Knetounas teopus . https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas 1411
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuid, KUBOTHBIX, TPUOOB 1 0.5 21.11 https://m.edsoo.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTpENapaTax U ux
OTHCAHUE»
bu6mmorexa [IOK
12 06 0 28.11
MCH BCLICCTS HIH METADOIHEM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 D . X 05.12
OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
bu6mmoreka [IOK
14 5 12.12
DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kJeTku. Muros. JIabopatopHas BuG 110K
nonnoTeKa
15 6ota Ne 3 «Hab 0.5 19.12
pabotd ((HADITIOICHTHE MITTO3a B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
16 26.12
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 T — 09.01
pancLt — GHocunTes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — 16.01 bubnnorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0o.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB 23.01 https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
bu6mmoreka [IOK

2 Meii 30.01

0 eHos https://m.edsoo.ru/863e7f4a

OO06pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OIJI0I0TBOPEHHE.

91 JlaGopaTtopnast pabota Ne 4 05 06.02 bubnnoreka [JOK
«M3y4eHue CTPOCHHS TIOJOBBIX ' ' https://m.edsoo.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOTIperapaTax»

99 NunuBuyansHOE pa3BUTHE 13.02 bu6mmoreka [IOK
OpraHu3MOB ' https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o 20.07 bubnnorexa [HOK
HacjlaeACTBEHHOCTH U N3MEHYUBOCTHU ' https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS

24 Npu3HaKoB. MoOHOTHOpUIHOE 27.02 bubmorexa [JOK

P ) P ' https://m.eds00.ru/863e8878
CKpEIIUBaHKe
WTHOPUIHOE CKpEIIBaHUE. 3aKOH
25 fllesaBHF::quoro Hapcnl(laI OBaHMS 06.03 bubmiorexa LOK
a1 ' https://m.eds00.ru/863e89a4
MIPU3HAKOB
CreruieHHOe HacJIeI0BaHUE
npu3HakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5 13.03
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpEIIMBaHUS Y TIPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEapaTaxy
27 I'enetuka moma. HacimenmoBanme 20.03 bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

HPU3HAKOB, CIEIUICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacneacreenHas
U3MEHUYUBOCTh. JlaboparopHas
28 pabota Ne 6. I/IachiHHe 1 05 27,03 bubnunoreka [HOK
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBenHass ”3BMEHUYUBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 10.04 bubnnoreka [JOK
«AHanM3 MyTanuil y 1po30Qpuiisl Ha https://m.edso0o.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
bubmuorexa [JOK
30 Tenernia wesobera 1 17.04 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teMme «HacencTBeHHOCTD | 1 24.04
W3MEHYHBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Cenekius Kak HayKa U IpoIecc 1 15.04 httos://m.edsoo.ru/863e9214
33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 9,04 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHoorus Kak orpacib 1 29.04 bubnnorexka [JOK
MIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
bu6mmoreka [IOK
1 ¢ 1 02.09
IBOIMOLHUS H METOZBI 66 H3yHeHHA https://m.edso0.ru/863ea20e
Hctopust pa3BuTus npeacraBieHui bubnnoreka [JOK
2 1 09.09
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 M 1 16.09
HKPOIBOIIOHA https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
bubmuorexa [JOK
4 JIab 6ota Ne 1 1 0.5 23.09
aboparopHa pabota https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(}OIOrHIecKOMYy KPUTEPHIO»
5 JIBIOKyIIME CUITBI (JIEMEHTapHbIe 1 30.09 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU ' https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 E i1 0TO 1 07.10
CTCCTBEHHEIT 0TOOP H ero opme! https://m.edso0o.ru/863e9ed0
Pe3ynbpratel 3BoIOIIMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlaboparopHas 1 05 14.10 bubnuorexa [IOK
pabota Ne 2 «Onucanue ' ' https://m.edso00.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OPraHu3Ma U e
OTHOCHUTEJILHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 1.10 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
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9 HeoOpaTtumocTs 3BoOIONNN 11.11
10 I/I"CTOpI/IS[ JKU3HU Ha 3eMJIe€ U METOJIbI 1811
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU 2511 bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 02.12 bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5 09.12
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cuctema 16.12 bubnnoreka [JOK
OpraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJTIOIHS YeJIOBEKa (aHTPOIIOTEHE?) 23.12 httos://m.edsoo.ru/863eac2c
16 JIBmoxymiue cuibl (pakTopsl) 13.01 bubmuorexa [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLIUN 2001
YeloBeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE 2701 bubnunorexa [JOK
aJanTaluy 4eJI0BeKa https://m.edso00.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HMKHOBEHME U pa3BUTHE 03.02
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa 10.02
21 Cpenbl 0OUTaHMS U SKOJIOTHYECKHE 17.02 bubnnorexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHMi U3 pa3HbIX MECT 0.5 24.02 bubmmorexa [JOK
https://m.edso0o.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusnue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa
bu6mmorexa [IOK
23 buorutieckie dakTopet 03.03 https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuueckast pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5 10.03
MOMYJISILIUK pa3HbIX BUIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MOB — 17.03 bubnuotexa [JOK
OHOIIEeHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI 24.03 bubmuorexa [JOK
(KOCUCTEMBI) https://m.edso00.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. 07.04 bubmorexa [JOK
. https://m.edsoo0.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [Ipupoanbie 3KOCHUCTEMBI 14.04
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 21.04
30 buocdepa — rnobanpHas »8.04 bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 05.05 bubnmnoreka [JOK

ouochepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

12.05

32 UYenoseuecTBo B Onochepe 3eMiaun 1
CocyiecTBoBaHUE IPUPOIBI U bubnmoreka [JOK

33 1 19.05
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepHblil ypok. O600111€HUE TEMBI

34 «Co00111ecTBa M 3KOJIOTUIECKHE 1 19.05
CUCTEMBID»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOT'PAMME



https://m.edsoo.ru/863eba1e

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u nip.;
[Ton penakuueii [laceunuka B.B. AkiimonepHoe obiiectBo «M3naTenscTBo
«IIpocBemenue»

* buonorwus, 11 knacc/ Ilaceunnk B.B., Kamenckwmii A.A., Pyomos A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akironepnoe o6miectBo «M3narenscTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Metoaudeckoe nocodue Uil yauTemns

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://bio.1lseptember.ru

https://resh.edu.ru/

https://uchi.ru/home






