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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJIOTMH TEOPETUYECKYIO OCHOBY IS
OTpeeNeHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJAEpPKAHUS Yy4yeOHOro mpeamera
«buosorus» cocraBWIM: KOHIENTyalbHbie TnonoxeHus @PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JICH, COJEp)KaHUs, pPE3yAbTaTOB OOydYeHUsS W
TpeOOBaHUIA K YPOBHIO MTOATOTOBKH BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX U
OPUHIIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero oOpazoBanusi B Poccuiickoit ®enepanuu, a TakKe TIOJIOKEHUS O
cnenudurke 6uonoruu, €€ 3HAYCHUH B MMO3HAHWU JKUBOU MIPUPOABI U 00ECTICUCHUH
CYILLECTBOBAaHMS 4eNoBeyeckoro odmiectBa. CorjiacHoO Ha3BaHHBIM MOJIOKEHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owonoruu JaéT TpeNCTaBlICHHE O NemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHWs, BOCTHUTAHUS H PA3BUTHS OOYYAIONIMXCS CPEICTBAMHU
yueOHoro mpenmera «buosorusi», onpenenser 00s3aTeIbHOE NPEIMETHOE
Collep)KaHUE, €ro CTPYKTypy, pacmpeleieHue [0 pasjeinam U Temawm,
PEKOMEHIyeMYIO TOCJIeIOBATEILHOCTh M3yUeHHUsI Y4eOHOr0 Marepuayia ¢ yaéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKA 00pa30oBaTEIbLHOTO
mpoiiecca, BO3paCTHBIX OCOOCHHOCTEH 00yJarouxcsl.

B nporpaMmMe 1o OuosoruM TakXe YYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIIbHOU
JeSATeTbHOCTU/Y4eOHbIX JEHCTBUI OO0YydYaroluXxcsi MO OCBOEHHUIO COEp KaHUs
OMOJIOTUYECKOro 00pa30BaHMS.

B mporpamme mo 6uonoruu (10—11 xmaccel, 6a30BbIH yPOBEHB) peain30BaH
OPUHIMI [PEEMCTBEHHOCTM B H3yY€HUU OHONOruu, Onarojapss 4emy B Hei
MPOCMATPUBAETCS] HAMPABJICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMUpOBAaHMEM  €CTECTBEHHO-HAYYHOT'O  MHPOBO33PCHUS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTHIECKOTO MBINIJICHUS, MPEACTABICHUI O 3J0POBOM
o0Opa3e KM3HM M OEpEeKHbIM OTHOLIEHUEM K OKpYXKaroleld MPUPOIHOM cpene.
[ToaToMy Hapsiny ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUH, a TakKe 3HaHUM O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTMH YZAEIEHO BHUMaHHE HCTOJIb30BAHUIO
TIOJTYYCHHBIX 3HAHWH B TTOBCEAHEBHOM KU3HM TSI PEIICHUS TPUKIATHBIX 3a7a4, B
TOM 4HClie: NPO(UIAKTUKU HACIEIACTBEHHBIX 3a00JE€BaHUI YEIOBEKa, MEIHUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS AKOJIOTUYECKHU
LEeNecOo00pa3HOro TMOBEAEHUS B OKPYXKAIOIIEH MNPUPOJHON Cpeae, aHaiau3a
BIUSHUS XO3SUCTBEHHON JESATEILHOCTH YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX H
UCKYCCTBEHHBIX 9KOCUCTEM. Y CWJICHHE BHUMAHUSA K NMPUKIIAIHONW HAMPABICHHOCTH
yaeOHoro npeamera «buonorus» mpoAMKTOBAHO HEOOXOAMMOCTHIO OO0ECTIEUEHUS



YCJIOBUH JIJISI pelIeHrs OHOM M3 aKTyallbHbIX 3aJlay IIKOJIHLHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTOopass mpeanonaraer (GopmupoBaHue y oOydarouuxcs
CIIOCOOHOCTH aIalTUPOBAThCS K U3MEHEHHUSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonorus Ha ypoBHE cpeaHero oOmero oOpa3oBaHMS 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaer (GopMUpOBaHUE y OOYYAIOMIMXCA MPEACTABICHUN O
HAyYHOU KapTHUHE MHpA, pacliupsieT U 0000IaeT 3HaHUS O KUBOM mpupoje, €&
OTJINYWTEIBHBIX NPHU3HAKaX — YPOBHEBOW OpPraHM3alMM W JBOJIIOLNAH, CO3MAET
yCJIOBUSL  JJiA: TIO3HAHMSI  3aKOHOB  JKMBOM  Mpuponbl, (OpMHUPOBAHUS
(GyHKIIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe3omacHoro ooOpasa
KU3HH, SKOJIOTMYECKOI'0 MBIIIUIEHUS, IEHHOCTHOT'O OTHOILIEHUS K )KUBOW IIPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHNE OMOJIOTUST UMEET TAKXKE JIJIS PELICHUs] BOCIIUTATEIbHBIX U
pa3BUBAIOLIMX  3a7a4  CpelHero  odmero  oOpa3oBaHUs, COLMAIU3ALNU
oOyuaromuxcs. M3ydenne 6monmorun obecreynBaeT yciaoBus sl (HOPMUPOBAHMS
WHTEJUICKTYaIbHBIX, KOMMYHHMKAITMOHHBIX ¥ HWH(POPMAIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYJIBTYPhI, CIIOCOOCTBYET HMHTErpalid OMOJOIMYECKUX 3HAHUU C
NPEICTABICHUAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpadun. Ha3BaHHbIE TOMOXKEHHUS O MPEIHA3HAYCHUH YYEOHOrO MpeameTa
«buonorus» COCTaBWIM OCHOBY IS OIpEAEieHUss IMOAXO0I0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJEpKaHUs, TMPEICTaBICHHOTO B IMporpaMme IO
OMOJIOTHH.

Ot60p comepxkanus ydeOHoro mpeamera «buomorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMHA KyJIbTYpOCOOOpPAa3HOrO MOJXO0Jd, B COOTBETCTBHM C
KOTOPBIM OOyYaroIiuecs IOJDKHbI OCBOUTh 3HAHUS W YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, OMNPEICISIONINE aJIeKBaTHOE IOBEICHHE
YeIIOBEKa B OKPYJKArOIIeH NMPUPOIHOU cpeje, BOCTpEOOBaHHBIE B ITOBCEIHEBHOM
KU3HU U MPAKTUYECKOM aesTenbHOCTH. Oco0oe MeCTO B ATOM CHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEpPKaHUsl, KOTOPbIE CIY>KaT OCHOBOM JIJIsi popMUpOBaHUS
IIPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KAapTUHE MHUpa W
[EHHOCTHBIX  OPUEHTAlMSIX  JIMYHOCTH, CIHOCOOCTBYIOIIMX  TyMaHU3allUu
OMOJI0rNYECKOro 00pa3oOBaHMs.

CtpyKkTypupOBaHUE CO/epX)aHUs Y4eOHOro marepuaia B NpOrpaMme IO
OMOJIOTUM OCYIIECTBICHO € YYETOM TPUOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENbHBIX OCOOCHHOCTSAX KUBOW MPHUPOJIbI, O €€ YPOBHEBOM OpraHu3alui U
ABOJIIOIMHU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOLINUE COAEpKATENbHbIE TUHUM: «buosorus kak Hayka. MeToabl
Hay4yHOTO To3HaHUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak



Ouosnornyeckas cucrtema», «CucteMa M MHOrooOpasve OpraHMYeCKOro MHpay,
«IBONTIOIUS KUBON MPUPOJIBI», «IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH.

Lenp uzyuenuss yueObHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNIQZICHHME  OOYyYalOIUIMMHCS  3HAHUSAMH O  CTPYKTYPHO-(QYHKIIMOHATbHOU
OpraHu3allid JKUBBIX CHCTEM pAa3HOLO paHra H NOPUOOPETEeHHE YMEHUI
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEUCTBHM B OTHOLIEHWH OOBEKTOB
KUBOM MPUPOJIBI U PEUICHUS PA3TUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTrkeHue 1enu u3ydeHus: yueOoHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CIEeUnBAETCS PEHICHUEM CIIEYIOLIUX 3a0a4:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMbl 3HAHUH O OUOJIOTUYECKUX TEOPHSX,
YYEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIYKAILUX OCHOBOU
Uil pOPMUPOBAHUSI NPEJCTABIECHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJ1ax HAyYHOI'O MO3HAHMSI, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSX KUBBIX
CUCTEM PA3HOT0 YPOBHS OpPTaHM3AllMH, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIEZIOBAHUSAX B OMOJIOTHH;

dopmupoBanue y OOydYarOIIUXCsl TMO3HABATEIbHBIX, MHTEUIEKTYaJIbHBIX U
TBOPUECKHX CIIOCOOHOCTEH B MPOIECCE aHalIM3a JIAHHBIX O MYTSIX pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IVISIOB, UJAEH M TOJXOJOB K H3YYEHUIO KUBBIX CHCTEM
Pa3HOIo YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOOydarommxcsa OOIed KyJabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U ONbITA, MOJIYYECHHBIX MpHU
U3Y4YEHUU OUOJIOTUY;

(¢opMupoBaHHME Yy OOy4YalOIIMUXCAd YMEHHMA WUIIOCTPUPOBATh 3HAUYECHHE
OMOJOTMYECKUX 3HAHUW B MPAKTHUYECKOW JESATENbHOCTU YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTU;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH ITIO3HAHMSI YEIOBEKOM >KHBOMU
IPUPO/IbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOJTIOJICHUS ITHUECKUX
HOPM IpH NPOBEECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHUM [JIsl TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYIbTYpPHL, 111 (POpMHUPOBAHHS HAYIHOT'O MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOU JKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITENILHOCTHU 10 OTHOIIEHHUIO K OKPY>KaIOIIEH cpee,
COOCTBEHHOMY 3JI0pOBBbIO, OOOCHOBaHWE U COOJIIOJICHHE Mep NPOPUIAKTUKU
3a0oneBaHuM.

B cucreme cpennero oOmiero ob6pazoBaHusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI 00S3aTeNIbHBIM y4e€OHBIM TMPEAMETOM, BXOJSIIMM B
cocTaB npeaMeTHoN 00nacTh «EcTecTBeHHO-HAYYHbIE IPEAMETHI».



JInst u3yuenust 6Moa0ruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero 00pa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kimacce — 68
gacoB (1 wac w3  oOs3aTenbHOM YacTh y4yeOHOro IJiaHa, 1 4Yac W3 4YacTu
dbopmupyemoit Y4aCTHUKAMU o0pa3zoBaTeNbHbIX OTHOUIEHUN).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Tema 1. buosorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKamH, (puimocoduei, TUKOM, ICTETUKON U MPaBOM.
Ponp Owonormm B (opMUpOBaHMHM COBPEMEHHON HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

Merto/bl TTO3HAHUS KUBOUM MPUPOJIBI (HAOI0ICHHE, DKCIIEPUMEHT, OMMCAHHUE,
U3MepeHue, Kiaccuukalus, MOJEIUpOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. HapBun, I'. Menaens, H. K. Konbios, {x. Yorcon u ®@. Kpuk.

Tabnuiel u cxeMbl: «MeTobl TO3HAHUS )KUBOU TIPUPOJIBI.

JlaGopaTopHblie U NpaKkTHYeCKUe padoThl:

[Ipaktuueckass padora No 1. «lcnonb3oBaHME pa3IUYHBIX METOIOB IPHU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble ccTeMbl U UX OPraHU3aIUs.

’Kubie cuctembl (OMOCUCTEMBI) KaK MpeIMET u3ydeHus ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM U MX pazHOOOpaszue. Y POBHU OpPraHU3aIMU OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISALIHUOHHO-
BUIOBOM, SKOCHCTEMHBIHN (OMOT€OIEHOTHIECKUI), OOChepHBIi.

JdemoHcTpanuu:

Tabnuuel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3ALMU
YKABOU TIPUPOABI.

O6opynoBanue: moaenb Moaekyibl JTHK.

Tema 3. XummnuecKkuil COCTaB U CTPOEHUE KJIETKH.

XUMUYECKUM COCTaB KIETKH. XHMHYECKHE HIIEMEHTBHI: MaKpOJJIEMEHTHI,
MUKpO3JeMeHThl. Bosla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpAIbHBIX BelecTB B kieTke. l[lomnepxkanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHne 0€IKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie 1 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKyJbl (TepBUYHAS, BTOpUYHAS, TpPETUYHAs U
YeTBEpPTHYHAs CTPYKTypa). XHUMHUYECKHe cBoiicTBa OenkoB. buonoruueckue
GbyHKIIMN OENKOB.



depmeHTHl — Ouosormueckue Kartaiauzatopel. CrtpoeHue (epmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTHas crneuu@uuHocts. KodepmeHThl. BuTaMuHBIL.
OTanunst epMEHTOB OT HEOPTAHMUECKUX KaTaIH3aTOPOB.

YrneBogael: MOHOcaxapuabl  (TJIFOKO3a, pubo3a U J1e30KcHpu003a),
nucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOIEH,
1eIuToI103a). buonorndeckue GyHKIUUA YTIIEBOOB.

Jlunmuael:  Tpuraunepunbl, Qochonunuabl, crepouabl. [ 'uapoduIbHO-
runpodobubie cBoiicTBa. buonormueckne Qynkumu nunumoB. CpaBHEHHE
YIJ€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTUH.

Hykneunoswsie xucnorsl: JHK u PHK. Hykneotunsl — MOHOMEpHI
HyKJIenHOBBIX KHCIOT. Ctpoenne u ¢pynkunu JJHK. Crpoenune u pynkmuun PHK.
Buast PHK. AT®: ctpoenue u pyHKIIHH.

[{uronorusa — Hayka o kieTke. Kilerounast Teopusi — mpuMep B3anUMOIECTBHS
uzaei u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYEeHHUSI KIETKH.

Knerka kak 1menoctHas kuBas cuctema. OOmIMe MNPU3HAKU KIETOK:
3aMKHyTas HapykHas memOpana, monekyibsl JIHK kak remernueckuil ammapar,
cUCTeMa CUHTe3a Oelnka.

Tunbel KJIETOK: »yKapuoTHYecKass W mpokapuotudeckas. OcoOEHHOCTH
CTpOEHUsI TpoKapuoTH4YecKol kieTku. Kierounas crenka Oaktepuil. CTpoeHmE
3YKAPUOTUYECKON KIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XKUBOTHOW U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIUKC, UX
¢ynkuuu. [Inazmatudeckas memOpaHa, €€ cBoiicTBa u Ppynkuuu. [{utonnazma u eé
opranoujipl. OnHoMeMmOpanHbie opraHoujbl kietku: OIIC, ammapatr [Nombmxw,
au30coMbl. [lonmyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHJPWH, IUIACTHUJBL.
[IpoucxoxaeHrne MUTOXOHJApUH W TuiacTuA. Bunbl mmactun. HememOpaHHbIe
OpraHOMJbl KJETKHA: pPUOOCOMBI, KJIETOYHBIM ILIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKd. QyHKIIMY OPraHOMAO0B KIIETKU. BKIIroOUeHusl.

SAnpo — perynsaropHblii 1eHTp KieTku. CTpoeHue snpa: siaepHas 000JI0UKa,
KapuoIlIa3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JleMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiaen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHYECKMX DJIEMEHTOB B  HEKHBOU
npupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOAEN.

Tabmuupel u cxembl: «llepuoanueckass TabaUIA XUMHUYECKUX 3IIEMEHTOBY,
«CtpoeHue MoJieKyIbl Bojibl», «buocunres 6enkay, «CTpoeHre MOJIEKYJIbl OeNKay,
«Ctpoenue pepmenray, «Hykneunossie kuciaorsl. [JHK», «Ctpoenne Mosekyiibl



AT®y», «CtpoeHne 2yKapruOTHYECKON KIETKN», «CTPOEHUE KUBOTHOW KIIETKNY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE MPOKAPUOTUYECKOW KIIETKWY,
«CTpoeHue sipa KIEeTKN», «YTIEBOAbY, «JIUmuabh.

OO6opynoBaHne: CBETOBOM MHUKPOCKON, OOOpYIOBaHWE MJIS MPOBEICHHUS
HAOJIIOICHUI, W3MEPEHMH, SKCIEPUMEHTOB, MHUKpPONpPENapaTbl PpPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KJIETOK.

JlaGopaTopHblie U NpakTH4YecKue padorThl:

JlaboparopHass pabora Ne 1. «/3ydyeHue KaTadUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMeEpPe aMIIIa3bl WM KaTajlas3bl)y.

JlaboparopHass pabora No 2. «M3ydyeHue CTpPOCHHS KIETOK PACTCHH,
KUBOTHBIX U OaKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOINpenaparax M HxX
OIHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTDh KJIETKH.

OOMeH BeMiecTB, WKW MeTa0oIu3M. ACCUMUIIALINS (TUTACTUYECKUN OOMEH) U
JTUCCUMWIISIUS  (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI E€IMHOIrO Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHUs BEUIECTB M SHEPIMM B MOHWMAHHU
MeTabonn3Mma.

Tunsl o6MeHa BemiecTB: aBTOTpo(HBINA U reTepoTpodubid. Ponb depmeHTOB
B OOMEHE BEIIECTB U NMPEBPAIICHUN YHEPTHH B KIIETKE.

®orocunTe3. CperoBas W TeMHOBas (a3pl  ¢QoTocuHTE3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL HOTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIsl KU3HU
Ha 3emie. BnusHue ycnoBuil cpenbl Ha (OTOCHMHTE3 M CHOCOOBI HOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMOCUHTE3. XEMOCHUHTE3UPYIOIIHe OaKkTepruu. 3HAaUeHHE XEMOCHHTE3a s
YKU3HU Ha 3eMII€.

DHepreTruuecknuii oOMeH B kJeTke. PacierieHue BeIecTB, BBIJCICHUE U
AKKyMYJIUPOBAaHHE DHEPTrUU B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukomus. bpoxkenne m ero Buabl. KHCIIOpOOHOE OKHUCIEHWE, WM KJIETOYHOE
JIbIXaHHE. OxuciauTenbHOe dbochopmnpoBaHue. D¢ heKTUBHOCTD
PHEPTETHYECKOro OOMEHa.

Peakuun wmatpuuyHoro cunre3a. [enernueckas wundpopmanus u JIHK.
Peanuzauusi renerudeckoil mH@opManmu B KJETKE. ['€eHEeTHYecKuid KOA U €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuaTte3 PHK. Tpancnsuus — 6uocunTes
Oenka. Otanbl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexkinerounsie ¢popMsbl xu3Hu — Bupychl. Uctopust otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M KMU3HEHHOTO I1IMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHuidd, KUBOTHBIX U YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummyHnonepunura yenoseka (BUY) — BozOyaurens CIIM/a.



OOpaTHas  TpaHCKpHUIIUS, peBepraza W  uHTerpasa. lIpodumakruka
pacrpocTpaHeHHUs BUPYCHBIX 3a00I€BaHUIA.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konsuos, /. Y. Banosckuu, K. A. Tumupszes.

Tabmunpl 1 cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«JHepreTudeckuii oOMen», «Xioporacty, «Porocunre3», «Ctpoenue JJHK»,
«CtpoeHre U PyHKIIMOHHpPOBAHUE TeHa», «CuHTe3 Oenka», «[ eHeTHuecKuil Koy,
«Bupych», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/a,
6aktepuodaray, «Pemnukarus JJTHK».

Ob6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u tpanckpunumsy,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. PasMHoOKeHNEe M MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiieTouHblil UK, WIM >KU3HEHHBIA IUKI KieTkd. MHTepdaza U MHUTO3.
[Ipoueccnl, mportekatomue B uHTepdaze. Pemnukamuss — peakuus MaTPUUHOIO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIL
JIMIIONMAHBIA W TAIUIOMJHBIK ~ XPOMOCOMHBIC — HAOOpBL.  XPOMATHIBI.
[{uTonornuyeckue OCHOBBI PAa3MHOXKEHUS W  HWHIMBUIYAJIbHOTO  Pa3BUTHS
OpraHHU3MOB.

Henenue kierku — muto3. Craauu muto3a. IIpouecchl, mpoucxoasiue Ha
pPa3HBIX CTAJIUSIX MUTO3a. BUOIOrMYeCKuid CMBICT MUTO34.

[Iporpammupyemast THOEIb KJIETKH — aroITo3.

®opmMbI pa3MHOXKEHUS OPTaHU3MOB: Oecrosioe U mojioBoe. Busl Oecrionoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, I[IOYKOBAHHUE OJIHO- W MHOI'OKJIETOYHBIX,
CIopooOpa3oBaHKe, BETETATUBHOE pa3MHOKeHUE. VIcKyccTBEeHHOE KIOHHPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINHU.

[TonoBoe pa3MHOKEHHE, €T0 OTINYHSI OT OECTIOIOTO.

Meiio3. Cragun wmeiio3a. IIpounecchl, mpoucxoisiue Ha CTagusx Meio3a.
IToBenenue xpomocom B Meno3e. KpoccunroBep. buonorudeckuid CMbICT H
3HaYeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHHsA TIOJNOBBIX KJIETOK Y IKHWBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3zoBaHHE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30u[, SHIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOCHMS SMIEKIETOK U crepMaTo30uaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobsieHne, racTpyisanus, opraHorenes. IloctamOpuoHanbHOe pa3Butue. Turbl
NOCTAMOPUOHANILHOTO PAa3BUTHUSA: TPsSMOE, HempsMoe (JIMYMHOYHOE). BrusHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpO/JICTBA.

Poct u pasButue pacteHuii. OHTOr€HE3 LBETKOBOI'O PACTCHUSA: CTPOCHUE
CEMEHH, CTAJIUU PAa3BUTHSL.

JdemoHcTpanuu:

Tabmumpel u cxeMbl: «DOpMBI Pa3MHOXKEHHUSI OPraHU3MOB», «J/[BoitHOE
OIUIOJOTBOPEHUE Yy I[IBETKOBBIX pacTeHUul», «BereratTuBHOEe pa3sMHOXKEHUE
pacrenuity, «Jlenenue xkietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpoMocoMbl», «Knerounbsi mukin», «Permnukanus JHK», «Mwuto3»,
«Metio3», «lIpsiMmoe U HenmpsiMOe pa3BUTHE», «l'aMeTOreHe3 y MICKOMUTAIOUIUX U
yenoBekay, «OCHOBHBIE CTAIMM OHTOT€HE3a».

OG6opynoBaHue: MHKPOCKOT, MHKPOITPENAPATHI «CriepMaTo30U/1bI
MJIEKOTIUTAIOUIETOY», «SHIeKneTka miuekonuTaronero», «KapmoknHes B KieTkax
KOpeIlKa JyKa», MarHUTHas MOJAEIb-almuiukanusa «Jlenenue KIeTKn», MOJeNb
JIHK, monens metadha3HOM XpOMOCOMBI.

JlaGopaTopHblie U NpaKkTHYeCKUe padoThl:

JlaGoparopnass pabora Ne 3. «HaOmromeHne MHUTO3a B KJIETKaxX KOHYHKA
KOpEIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopuasi pabora Ne 4. «M3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieAcTBeHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3agaun reHeTuku. Victopus pa3BuThs reHETUKU. Poib nuTosioruu
U HSMOPHUOJIOTMM B CTAHOBJICHUM TE€HETUKHU. BKilali poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKU (TUOpUI0IOTUYECKUH,
IIUTOICHETUYECKUM, MOJICKYISIpHO-TeHETH4YeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
noHATHs. ['eHeTnyeckas CHMBOJIMKA, UCTIOJb3yeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTU HaCJIe/IOBaHUs MPU3HAKOB, yCTaHOBIICHHBIE . MeHeneM.
MonorubpuHoe ckpemuBaHue. 3aKOH €AUHO-00pa3usi TUOPUIOB TEPBOTO
nokojeHusi. IIpaBwino AOMUHHUpOBaHHA. 3aKOH pPACIICIUIEHUS MPU3HAKOB.
I'unore3a yuctorsl ramer. [1oaHOE M HEMOJIIHOE JOMUHUPOBAHUE.

JluruOpuiHOEe  CKpCIMBaHME. 3aKOH  HE3aBHCHMOIO  HacCaeAOBaHUS
npu3HakoB.  [luToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKpEIIUBAHMS.
AHanu3upymoliee ckpemurBaue. Mcrnoap30BaHe aHATU3UPYIOUIETO CKPEIUBaHUS
JUISL OTIpEJICTICHUSI TEHOTHITA OCOOH.

CuemnieHHoe HacinenoBaHue npu3HakoB. Pabora T. Moprana 1o
CLETUICHHOMY HACJIE[IOBAaHUIO F'€HOB. HapylieHne cuerieHusi TeHOB B pe3yJibTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpHsI HACJIEACTBEHHOCTH. | €HeTUYEeCKHUE KapThl.



'enernka mosa. XpoMOCOMHOE ONpPEAENeHrE MoJia. AYyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omoramerHbie M TeTeporaMeTHble OpraHu3Mmbl. HacnepoBaHue
MPU3HAKOB, CLEIUIEHHBIX C MOJIOM.

N3menunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIIECACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHAcneACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(PUKAIMOHHON NU3MEHUMBOCTU. BapualiMoHHbIN psii M BapuallMOHHAsI KpUBasl.
Hopma peakuum npuszHaka. KoanuecTBEHHBIE M KAaUYE€CTBEHHBIE NMPU3HAKU U UX
HOopMa peaknuu. CBoMCTBa MOIU(DUKATTMOHHOW H3MEHIMBOCTH.

HacnencrBennasi, wid TeHOTUIHMYECKas, HM3MEHUYHUBOCTh. KoMOMHAaTHBHAas
W3MEHYMBOCTh. Melo3 U TMOJ0BOM Mpolecc — OCHOBAa KOMOMHATHUBHOM
U3MEHYMBOCTHA. MyTaliMoHHas U3MEHYMBOCTh. Kitaccudukarus MyTamnuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpUuKuHbl MyTaluuid. MyTareHHbie (paKkTopsbl.
3aKOH rOMOJIOTMYECKHUX PSAJO0B B HaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BnesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKH
yeJ0oBeKa: reHeaIoTMYECKU, OJTM3HEIOBBIN, IIUTOr€HETHYECKUH, OMOXUMHUYECKHH,
MOJIEKYJIIPHO-TE€HETUYECKUM. CoBpemMeHHoe ONpEACIICHUE TE€HOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOULIbIO
[111P-ananu3a. HacnencTBenHnble 3a0ojieBaHUS YEIOBEKA: TI'€HHBIC OOJIC3HM,
00JIe3HU C HACIEACTBEHHOM MpPEApacnoioKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBbIe KiIeTKU. [IpuHIUIBI
310pOBOr0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKHUX
0osne3Held. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYEHUE MEAUIIMHCKON
TEHETUKU B MPEAOTBPAICHUU U JICYCHUU TeHETUUECKUX 3a00JIeBaHUI YeI0OBEKA.

JdemoHcTpanuu:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuos.

Tabmumet  u cxembl:  «MOHOTMOPHIHOE  CKpeUMBaHUE U €ro
LIUTOT€HETUYECKAS] OCHOBa», «3aKOH pACIICIUICHUS M €ro LUTOreHeThYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeniuBaHuey,
«{uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEIIIMBAaHUS», «Menos»,
«B3anmoneincTBue aJuieNIbHBIX T€HOBY», «[ €HETHYeCKue KapThl PACTEHUM,
KUBOTHBIX U YENIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEpPHOCTH HAacCJEeIOBaHUs,
CLUEIUIEHHOIO C moJIoM», «KapuoTumbl 4YenoBeka W JKUBOTHBIX», «Buubl
U3MEHYUBOCTHY», «MoaudukainmonHas U3MeHYUBOCTh», «HacnemoBanue pesyc-
dakTopay, «I'eHeTrka rpymni KpoBu», «MyTalluOHHASI U3MEHYUBOCTH.

OO6opynoBanue: Mojaenu-anmuiMKanuu «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«Hemonmnoe momunupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKOI U MHKporpenapar <«/Ipo3odpuna» (Hopma, myranuu
(bopMBI KPBUILEB U OKPACKH TeJa), repOapuii «['opox moceBHOM.

JlaGopaTopHblie U NpakTH4YecKue padorhl:

Jlaboparopnasi pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTHOPUIHOTO CKPEUIUBAHUS Y IPO30(HIIIBI HA TOTOBBIX MUKpPOIIpEnapaTax».

Jlaboparopnas pabora Ne 6. «M3ydeHne MoauUKAIIMOHHON U3MEHYMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHOW KPUBOM».

Jlabopatopuas pabora Ne 7. «AHanmu3 myTtanuil y apo30(uibl Ha TOTOBBIX
MHUKpOIpEnaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE W aHAIU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Ceniekuust opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuys Kak HayKa M IPOLECC. 3apOXKIAEHUE CEJIEKUUU U JOMECTUKALM.
Yuenne H. . BaBuioBa o0 1eHTpaX NPOUCXOXKIAEHUS W MHOroo0pas3us
KYJIbTYpHBIX pacTeHuil. LIeHTpbl MPOUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. CoOpT,
OpOAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MacCcoBbI U MHAUBUIYaJIbHBIA OTOOPHI B
CEJNIEKIIMM pPACTEHUM M KUBOTHBIX. OIEHKAa SKCTepbepa. bIM3KOpOICTBEHHOE
cKkpelmuBanue — UHOpuAMHr. Yucras nuaus. CKpelmMBaHUE YHUCTBIX JIMHUU.
I'ereposuc, win rubpuaHas cuina. HepoacTBeHHOE CKpeIIMBAaHUE — ayTOPHIMHT.
Otnanénnas rtubpuamu3anuss u €€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
MIOJIyYCHUE TOJMUIUVIOUAOB. JIOCTMKEHHSI CEJIEKLIMM PACTEHUM, JXUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib NPOWU3BOACTBA. ['€HHas WHXKEHEpHUsA. OTalbl
co3ganus pekomOunantHod JIHK wu Ttpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kiierounsle KynabTypbl. MUKPOKIOHAIBHOE PA3MHOXEHUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M 3Tudyeckue  npoodsembl. MO - reHeruyecku
MO (UIMPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

[Toptpers: H. WU. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBanos.

Tabmuupl u cxembl: kapra «LleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuii», «[lopoJibl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. iBanoBay,
«Ilonmummongusy, «OObEKTHl OuoTexHONOTUU», «KieTouHble KyJabTypbl U
KJIOHUpOBaHue», «KOHCTpynupoBaHUE U MTEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISIKH TUIOA0B U KOPHEIUIOA0B AUKUX (GOPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.



JlabopaTopHble U NpakTHYecKne padoThbl:

Oxckypeust «OCHOBHBIE METOABI M JIOCTHXKEHHUS CEJICKIIUU PACTCHUN W
AKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, TUIEMEHHYIO bepmy,
COPTOUCTIBITATEIILHBIM ~ y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JIaOOpATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. IBorOMOHHASE OHOJIOTHA.

[Ipennochuiku BO3HMKHOBEHHUSI JBOJIOIMOHHOW TEOPUM. OBOJIIOLMOHHAA
Teopus U €€ MecTo B Ouosoruu. BiusiHue 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CeupnerensctBa 3Bomoonuu. llaneoHTonmornueckne: MOCIEAOBATEIBHOCTD
MOSIBJICHUSI BUJOB B IMaJ€OHTOJOTMYECKOW JIETONMHMCH, TEPEXOJHbIE (OPMBI.
buoreorpaduueckue: cxoacTBO U paznuune (hayH U Gop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHUE: CXOACTBA M Pa3jauuMs SMOPHUOHOB pa3HBIX BHUIOB
NO3BOHOUYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aAHAJIOTHYHbIE,
PYIMMEHTAapHBIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJIECTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTed y BCexX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHHS
napBUHU3MA. J[BWOKyIIME CHUJIBI HBOJIIOIMHU BHUIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAs] U3MEHUYUBOCTD,
O0opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBINH 0TOOD).

Cunrernueckas Teopust 3Boonun (CTI) u e€ OCHOBHBIE MOJOKEHHUS.

Mukpospomonus. [Tomynsauusa kak e1MHUIA BUIA U 3BOJIOLUY.

JBrxymuye cuiabl ((hakTOpbl) SBOJIONUMA BUAOB B Mpupojie. MyTainroHHbIN
npouecc M KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M301us U MUrpamnusi.

EcrecTtBeHHbIii 0oTOOp — HampaBiswoomui (HakTop 3BOMOIUUA. DOpMBI
€CTECTBEHHOT'0 0TOOpa.

[Ipucnoco0neHHOCTh OpPraHU3MOB Kak pe3yiabTaT 3Bojrouuu. [Ipumepsl
NPUCTIOCOOJIEHU Y OpraHu3MoB. ApoMopG03bl U UIMO-aIalITALIUH.

Bun wu BumooOpazoBanue. Kputepuu Buma. OcHOBHBIE  (POpPMBI
BUI000pa30BaHus: reorpadudeckoe, IKOJIOTHIECKOE.

MakposBomonusi. DPopMbl  IBONIOLUU:  (pUeTHYECKas, IUBEpreHTHas,
KOHBEpIreHTHasl, nmapasuiesbHas. HeoOpaTtuMocTh 3BONIOIUN.

[Iponcxox1eHHE OT HECHEeNMaIU3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anys. AJanTUBHAS paguanus.

JdemoHcTpanuu:



[Toptpetsr: K. JIunnuei, XK. b. Jlamapk, Y. Hapeun, B. O. KoBanesckunii, K.
M. Bbap, DO. I'ekkenb, . Mrouiep, A. H. Ceepiios.

Tabnuiel 1 cxembl: «Pa3BuTHE OpraHUYEcKOro MuUpa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppOBI  3a
CyllecTBOBaHHE», «EcTtecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHU»,
«MHoroobpasue  mopoa  JKMBOTHbIX»,  «llomymnsiumny, «MyTauroHHas
U3MEHUYUBOCTHY, «ApoMopdo3sl», «aumoamanramumn», «OOmas aereHepanus,
«/IBmxymue cunbel 3Bomoouuny, «Kapra-cxema wapmipyra myremectBas Y.
HapBuna», «bopb0a 3a cymectBoBaHue», «IIprucnocoOJEHHOCTh OpPTraHU3MOBY,
«["eorpaduueckoe Bug000pa3zoBaHme», « IKOIOTMUECKOE BUI000pa30BaAHUE.

OO6opynoBaHue: KOJJIEKIHMSI HACEKOMBIX C PA3JIMYHBIMU THUIIAMU OKPACKH,
HA0Op IUIOJIOB M ceMsiH, Kosuiekius «lIpuMepnl 3alIUTHBIX MPUCIIOCOOJICHUHN Y
KUBOTHBIX», MOjielb «OCHOBHBIE HAIPaBJICHUS SBOJIOIUNY», O0BEMHAS MOJIEIb
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpadguueckas kapra wmupa, KouleKius «@DOpMBI COXPaHHOCTH
VMCKOMAeMbIX JKMBOTHBIX M pPacTeHWi», Moaenb amuimkanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYHIKWA», MUKpornpenapat «/pozoduna» (Hopma, myrauuu GopmMbl KpbUIBEB U
OKpacKH Tela).

JlabopaTopHble ¥ paKkTHYecKne padoThbl:

Jlabopatopnass pabora Ne 1. «CpaBHeHue BUIIOB MO MOPGOIOTHYECKOMY
KPUTEPHUION.

JlaboparopHas padora Ne 2. «Omnmcanue mpucrocoO0JICHHOCTH OpraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HHU HA 3eMJie.

JloHay4yHble TpEeACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble ruUnoress
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: aOuoreHe3 W MaHCTEpMHs. XUMHUYECKas
ABOMIONMS. AOMOT€HHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MTOATBEPKAECHNE XUMUYECKON 3BoNIIoMK. HayanbHbie dTarbl
ounonornyeckor sBomornuu. ['unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM W HMX 3BOIIOLUSL.
DopMHUPOBAHNE OCHOBHBIX T'PYIII )KMBBIX OPTraHU3MOB.

PazButue xu3Hu Ha 3emuie mo 3pam U nepuopaM. Karapxein. Apxeilckas u
nporepo3oiickass d3pel. llaneo3olickas spa W €€ MEepUOABI: KEMOPHICKUH,
OpPJIOBUKCKHH, CUITYPUHUCKU, T€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUIA.

Me3o30KcKas 3pa U €€ NEPUOAbI: TPUACOBBIN, FOPCKUN, MEITOBOM.

KaiiHo3oiickass »pa W €€ mNepuojbl: MNaJCOr€HOBBIA, HEOrE€HOBBIM,
AHTPOIIOr€HOBBIM.



XapakTepucTuka KiumaTa U TeoJOTHMYeCKHX MpoiieccoB. OCHOBHBIE 3Tarlbl
ABOJIIOIMU PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [losiBNIEHNE, pacBET U BBIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCcKOro MHUpa Kak OTpakeHHe »3BoiouuUd. (OCHOBHbBIC
CHUCTEMATUYECKUE IPYIIbl OPTraHU3MOB.

DBOJIIOLMSA YETIOBEKA. AHTPOIIONOrUs Kak Hayka. PazBurue npeacTaBieHui o
IPOUCXOXKIAECHUU YelloBeKa. MeTtoabl H3ydeHUsi aHTpornoreHe3a. (CxonctBa u
pa3IuyMs 4eJI0BEKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBrxymue  cuibl  (pakTopbl)  aHTPONOreHes3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHbIH 0TOOp. OOmecTBeHHBIH 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYJUN TPY/a, MBILLJICHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBH SBOJIOLMN YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbid, Yenosek npamoxomsaumi, YenoBek HeaHaepranbCkuil, Yenosek
pa3ymHbIiil. Haxonku uCKOmaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMsS, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUA.

UYenoBeueckue pacbl. OCHOBHBIE  OONBIIME  PAachl:  €BPOIECOWIHAS
(eBpasmiickasi),  Herpo-aBcTpajJioujHasi  (3KBAaTOpHaJIbHASs]),  MOHIOJIOMIHAS
(asmaTcko-amepukaHckas).  YepThl ~ MPHUCIOCOOJICHHOCTH  MPEACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBUSIM CylIeCTBOBaHUA. ENWHCTBO yenoBEYECKUX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpersi: ®@. Pean, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmumel 1 cxembl: «Bo3nukHoBenme CoONHEUHOM cHUCTEeMbI», «Pa3BuThe
opraHudeckoro wMupa», «PacturenpHas kierka», <«OKuBOTHas  KJeTKay,
«IIpokapuornueckas Kierka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE aHATOMUYECKMX YEpPT CTPOCHUS YENIOBEKAa U UYETOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTa NAJICOHTOJIOTMYECKUX  HAXOJOK  IPENIKOB
COBPEMEHHOI'0 4eNIOBEeKa», «/lpeBHeimme moam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE JII0IN», «HeToBeuecKne pachh».

O6opynoBanue:  Mmynsixu  «lIpoucxoxnenne — yenoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEpTalblia, KPOMaHbOHIIA), CJENKU WU
U300pa)KEHUsI KaMEHHBIX OpYAUl TEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyomna, ckpebiia), TeoxpoHoJiorhuueckas Taomuia, Koiekius «Dopmbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUI».

JlabopaTopHbIe M IpaKTHYecKHe padoThbl:

[Ipaktuueckast padora Ne 1. «3yueHue UCKOMAEMbIX OCTATKOB PacTEHUU U
KUBOTHBIX B KOJUIEKILIMSIX.



DKCcKypeHst «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIN WK KpaeBeIueCcKUil My3eil).

Tema 3. OpranusMbl U OKpPY:KAKIIAS CPeaa.

DKOJIOrvs KaK Hayka. 3aa4ud U pa3Jienbl 3KOJOTMH. MeToabl 3KOIOrHYECKUX
UCCIIEA0BAaHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, IMOYBEHHAs,
BHYTPHOPIraHW3MEHHAs.

Okonoruueckue Qaktopel. Kriaccudukamms sxomorndeckux (HaKkTOpPOB:
abnotnyeckne, OWOTHMYECKHME U aHTPONOreHHble. JIeHCTBHE SKOJOrMYECKHX
(GaKkTOpOB Ha OPraHU3MBbI.

AbGuornueckue (GakTopbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust OpraHu3MoOB K  JCHCTBUIO  aOMOTHYECKMX  (PaKTOpOB.
buonornueckue puTMsl.

buornueckue (bakTopHI. Bunnr OHOTHUYECKUX B3aUMOIEICTBUM:
KOHKYpPEHIUS, XUITHUYECTBO, CUMOMO03 1 ero ¢opmsl. [lapazutusm, kooneparus,
MyTyallu3M, KOMMEHCAIu3M (KBapTHUPAHCTBO, HaXJEOHWYECTBO). AMEHCAIH3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOACHCTBUN JUIsl CYILECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTHUKU momyiasunud. OCHOBHBIE I1OKA3aTENH
NOMYJSAUMU: YHUCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, IPHUPOCT,
murpanys. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ peryssius.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuupl u cxemsl: kapta «lIpupognsie 30HbI 3emuny, «Cpeabl oOUTaHMS
opranuzmMoBy», «@Poronepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YUCIEHHOCTHU NONMYyJIAUUU HHPY30pun-Tyhenpku», «llumessie nenm».

JlaGopaTopHblie U NpaKkTHYeCKue padoThl:

Jlabopartopnas pabora Ne 3. «Mopdosornyeckrne 0COOEHHOCTU PacTEHUN U3
Pa3HbIX MECT OOUTAHUSY.

JlaboparopHast pabota Ne 4. «BnusiHue cBera Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Tpaktuueckas padora Ne 2. «Iloacy€r miIoTHOCTH MOMYISUUN Pa3HbIX BUIOB
pacTEHU».

Tema 4. Coo01ecTBa M YKOJOrHYeCKHE CHCTEMBI.

CooOmecTtBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLEHO3a: BUIOBasd,
NPOCTpAHCTBEHHas, Tpoduueckas (muieBas). Bunabl-momuHanTel. CBsA3UM B
OHOIIEHO3E.

Dkonoruyeckue cucrembl (dKocuctemsbl). [lonsitue 00 »sKocucTeMe W
OouoreoneHoze. @OYHKIMOHAIbHBIE KOMIIOHEHTbI HKOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIeCTB M MOTOK YHEPTUHU B IKOCHCTEME.
Tpoduueckue (muiIeBble) YPOBHU HKOCUCTEMBI. [luieBble IiemM U CETH.
OcCHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MNPOAYKIHUS. ODKOJIOTHMYECKHE
MUPAMUIBL: TPOAYKIIWW, YHCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTh, CAMOpEryJisius, pazputue. Cykieccusl.

[Ipupoaubie IKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCUCTEMA XBOWHOTO
VI IIUPOKOJIMCTBEHHOIO JIeca.

AHTpONIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBL. Y POOIKOCHCTEMBI.
buonornyeckoe u X0351CTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpasue kak (akTop ycTolunmBOCTH »HKOocucTteM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. JKuBoe BemectBO u ero ¢yHkuuu. OcobeHHocTH Ouochepsl Kak
rI00aJIbHOM JKOCHCTeMBbl. J[MHaMHueckoe paBHOBECME U oOOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BelllecTB U OMOr€OXUMHUYECKUE IIUKJIIBI 3JIEMEHTOB (yTiepoaa,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emiau. AHTporOreHHbie U3MEHEeHUs B Ouocdepe.
I'moGanbpHBIC 2KOTOrnYecKue mMpoOIeMEI.

CocyiiecTBoBaHue MIPUAPOJBI 51 YEJI0BEYECTBA. CoxpaHnenue
O6nopa3zHooOpa3usi Kak OCHOBa yCcToHuMBOCTU Ouocdepbl. OcHOBa pallOHATBHOTO
yOpaBJ€HUsS MPUPOAHBIMU pPECypcaMu U UX UCIHONb30BaHue. JlocTmkeHus
OMOJIOrMU U OXpaHa MPUPOJIbIL.

JdeMoHCcTpanuu:

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

Tabmumpr 1 cxembl: «[lumeBbie nenu», «bUomeHO3: COCTaB U CTPYKTypan,
«[Ipuponubie coobmiectBa», «llenmn mnwuranus», «IKOJIOTHYECKAS MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOrO Jiecay, «DKOCHCTEMA
XBoiiHOro  neca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JCUCTBHUS Ha Ipupoay», «BaxuHeWmne UCTOYHUKHU
3arps3HEHUS] BO3/JyXa U TPYHTOBBIX BOA», «IlouBa — BaKHEMIIasi COCTABISAIONIAS
ounocheprr», «DakTopsl Aerpaganuu nouBy», «llapaukoBbiil a3dpdexT», «DakTops
pPaIMoOaKTUBHOTO 3arps3HeHus Ouocdepsl», «OOmas crpykrypa Ouochepsi»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azora B IpUpPOAEH.

OOGopynoBaHue: Mojenb-amminkanus «TunuuHbie OHOIIEHO3bI», TepOapuii
«PacturenbHbie cooliecTBay, kKojuiekuu «buoienosy, «Bpeaurenu BakHeHINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUIGKIMH pACTEeHUH W
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM SKOJIOTMYECKUM TPYIIIaM OJHOr0 BHJA,



Kpacnas xnura Poccuiickoit ®enepanuu, M300paKe€HUsT OXPAHSIEMBIX BHIOB
PaCTEHHI U JKUBOTHBIX.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
BUOJIOTUX HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

Cornmacuo ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaram
OCBOCHHUS  OOYyYalOIMMHUCSA IIporpaMM  cpeaHero oOmero oOpa3oBaHUS:
JMYHOCTHBIM, METAMPEAMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJlbTATOB OCBOCHUS IpeaMera «buonorus»
BBIJICJICHBI CJIEAYIOIINE COCTABJISAIONINE: OCO3HAHNE OO0YYalOIIUMUCS POCCUMCKON
rpaXXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpENENeHUI0, HaJINdhe MOTHBAllMM K  OOy4YeHHI0  OWOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJAUIUMN Pa3BUTHUA OHOJIOTHYECKOTO
3HaHMSI, TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIuXcsi pyKOBOJCTBOBAaThCA B CBOEH
JEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMHA CHCTEME
OMOJIOrMYECKOT0  00pa30BaHMs, HAJIUYME HSKOJOTMUECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE PE3YyJIbTAaThl OCBOCHUA NpeaMeTa «broorus» JOCTUTaroTCs B
EIMHCTBE YYCOHOW ¥ BOCIUTATENBHOW JCSITEIIBHOCTHA B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, HICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOPpMaMU
MOBEACHHUSI W CIIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHUS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHUSA, PpA3BUTHUA BHYTPECHHEHM TMIO3UMLIHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M ITPABOMOPSIAKY, YEJTOBEKY TPYZa U CTapIIEMy IOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHHUS K KYyJbTYPHOMY HACJICIUIO0 U
TpAAULHASIM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickon denepanuu, TpUpoae U
OKpYXarolIen cpee.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUS YyueOHOro mpenmera «buogorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKIEHUH, COOTBETCTBYIOIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
ONbITa U OMNbITA ACATEILHOCTH B IMPOIECCE pealvu3ald OCHOBHBIX HAlpaBJICHUMN
BOCTIUTATEIbHOM JESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YYAIOIIEToCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U O0O0S3aHHOCTEH, yBa)KEHHE
3aKOHA M MIPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESITEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4EeOHBIX W TO3HABATEIHHBIX 3a/1ad, BHITIOJTHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO IIO3MIIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€

YMEHHUE YYUTHIBATH B CBOMX JIEHCTBHSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C pa3HbIMU YOSKICHUSIMU, KYJbTYPHBIMU IIEHHOCTIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TIO3HABATENIbHBIX M HCCJIENOBATEIbCKUX 3aJlad, YBaXXUTEIbLHOIO
OTHOIIEHHS K MHEHUIO OIMOHEHTOB MpHU OOCYXJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUS

c(hopMUPOBAHHOCTH POCCUNCKOU IPaXIaHCKON UJICHTUYHOCTH,
[IaTPUOTHU3MA, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH II€peN
Ponunoy, ropmoctm 3a cBOM Kpad, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE W HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIIEHUE K MIPUPOJHOMY HACJEIUIO U MAMSATHUKAM IPUPOJIbI,
JNOCTHXKEHUSIM Poccruu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKAX Y4YEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TMO3HAHUU 3aKOHOB
MIPUPO/IBI, B dKU3HHU YEJIOBEKA U COBPEMEHHOTr0 0OIIIeCTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)XKeHHIO M 3anmuTte OrTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHME JYXOBHBIX LIEHHOCTEW POCCUNCKOIO HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJUTENSAM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTI'O TMPHHATHS I[EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBHHM C
TpaauuusMHu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPy/Aa, OOIIECTBEHHBIX OTHOIICHUN;



MOHUMAaHKE YMOIIMOHAIBHOTO BO3/ICUCTBHUS )KUBOW NPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, GOPMHPOBAHMS KYJbTYPbI 310POBbSI U
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NOHMMaHUE W peanus3alus 3J0pOBOro M 0Oe3omacHoro obpasza >KHU3HU
(3mopoBOo€  TWHUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peEryisipHas Qundeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXMYECKOMY 3J10POBbIO;

NOHMMAaHUE I[EHHOCTH TPAaBWJI WHIWBUIYAIBHOTO H  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUE TMOCIEICTBUI U HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJy, OCO3HAHNE LIEHHOCTH MAacTEPCTBA, TPYI0JIIOOHE;

TOTOBHOCTh K AaKTUBHOW JESITEIHHOCTH TEXHOJIOTHYECKOW U COIMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHATD TAKYIO JIEATEITbHOCTD;

MHTEpPEC K pa3iuuHbIM cepam npodeccuoHaTbHOU JAeATeNTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccud ¢ Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpPa30BaHHUIO Ha
MPOTS)KEHUU BCEHN KU3HU,

7) IKOJIOTM4€CKOr0 BOCIIMTAHUS :

DKOJIOTHYECKHU IIEJIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIIICHUE YPOBHS DKOJIOTUYECKON KYJNbTYphl: MPUOOPETEHUE OMbITA
IUIAHUPOBAHUSA TOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPY’KAIOIIEH CPEBI;

OCO3HAaHHE TJI00aTBLHOTO XapaKTepa JKOJOTMYEeCKUX MpoOJIieM W TMyTed uxX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNPU HW3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PENICHHH TPoOJieM, CBS3aHHBIX C PaAlMOHAIBHBIM
IPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUS B IPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHEHHWE pPABHOBECHS B DJKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHochephl);



AKTUBHOE HENPWITHE JCHCTBUN, TPUHOCAIIMX Bped  OKPYKAIOIICH
NPUPOJTHON Cpele, YMEHHE MPOTHO3UPOBATH HEOJArONPHUATHBIC KOJIOTHYCCKUE
TIOCTIEICTBHS MTPEANPUHIMACMBIX IEHCTBUI U MIPEIOTBPAIIATh UX;

HAJIMYUE PA3BUTOTO IKOJIOTHUECKOTO MBIIUICHUS, IKOJIOTHIECKON KYIbTYpPHI,
OTTBITa TS TENHbHOCTH IKOJIOTHIECKOM HATPABJICHHOCTH, YMEHUS
PYKOBOJCTBOBATBhCS MMM B TO3HABATENbHON, KOMMYHHKATHBHOW W COIMAJIBHON
MPAKTUKE, TOTOBHOCTU K yYACTHIO B TIPAKTUYECKOMN JEATETHHOCTH IKOJIOTHIECKOM
HATPaBJIICHHOCTH;

8) HeHHOCTH HAYYHOT O TIO3HAHMS

c(OPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHKE SI3BIKOBOM W YHMTATEILCKOW KYJIBTYPHI KaK CpeACTBa
B3aMMOJICUCTBHS MEXKY JIFOJIbMU U TIO3HAHUS MHUPA;

NOHUMaHUe crnenuPuky OWONIOTUM KakK HayKd, OCO3HaHus €€ poju B
(GbopMHUPOBAHNY PANMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHWUU IIETIOCTHOTO
NIPEJICTABIICHUsT 00 OKpY)KAIOIIeM MHpE KaK O €IMHCTBE MPUPOJIBI, YelIOBEKa U
o0miecTBa, B IMO3HAHUHM MPHUPOTHBIX 3aKOHOMEPHOCTEH W pemieHnH Mpodsem
COXpaHEHUs IPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTHA OWOJIOTHU I COBPEMEHHOW ITMBUJIM3AIINH:
oOecIiedyeHusT HOBOT'O YPOBHS PAa3BUTHS MEAWMIIMHBI, CO3/JaHHE TEPCIICKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX  peIIaTh  PECypCcHbIE  TPOOJEMBbI  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEeH BBHIXO/A U3 TII00aTBHBIX YKOJIOTHYECKUX MpoOIeM U
oOecrieyeHusT  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHATBHOMY
UCIIOJIb30BAaHUIO TPUPOJTHBIX PECYpCcOB M (POPMUPOBAHHIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYUYCHHHM OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIICHUS OOIIEH KYJIBTYpPhl, €CTECTBEHHO-HAYYHOW T'PaAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (HYYHKIIMOHAJIHLHOW T'PaMOTHOCTH OO0ydJaromuxcs, GopMupyeMoin
IpY U3y4YE€HUU OUOJIOTHH,

MOHWUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIONIh3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIOJb30BaTh TMONy4YaeMble 3HAHWS IS aHamm3a |
OOBSICHEHHMSI SIBIICHUH OKPY)KAIOIIETO MUPA M MPOUCXOMSIINUX B HEM W3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHUS HAa OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIIUXCS JAHHBIX C MEIBI0 TIOTYYCHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIEHO HCIIONB30BaTh OWONIOTMYECKUE 3HAHMS IS
pereHus mpobieM B peabHBIX )KU3HEHHBIX CUTYaIINsX;

OCO3HAHHME IIEHHOCTH HAYYHOM JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IPOSKTHYIO M HUCCIIE0BATEIIbCKYIO ACITEIBPHOCTh HHINBUYATHHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30OBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA MO OHOJIOrMU B
COOTBETCTBUM C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble Pe3ybTaThl OCBOCHHS Y4eOHOro mpeaMera «buosorusy»
BKJIFOYAIOT: 3HA4YMMbIe JJI1  (OPMUPOBAHUS MHPOBO33PECHHS OOYyJarONUXCs
MEXIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHenuPuKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIus, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4HbIA (PakT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCCe/0OBaHNe,  HAONIOJICHUE,  HW3MEpPEHHe,  DJKCIEPUMEHT U JIPYTHX),
yHUBEpCaJIbHbIC ydeOHbIe JeWcTBUS (TTO3HABaTEIbHbIE, KOMMYHHUKATHUBHEIC,

PETYISTUBHBIE), obecrneunBaroIne dbopmupoBanue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYyYalIIHUXCS, CIOCOOHOCTh
o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTUTHHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEpPCAIbHBIC YyueOHbIE JEUCTBUS B
ITO3HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS IPOTpaMMbl CpPEIHEro OOIIEero
00pa3oBaHuUs TOHKHBI OTPAXKaTh:

OBJaagenue YHUBEPCAJIbHBIMH y4eOHBbIMH NMO3HABATEJIbHbIMHU
AeCTBUAMM:

1) 6azoBble JJOrHYECKHE TeiiCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHMM 3HAHWUWA MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHasnn3a, CUHTE3a, CpaBHEHUsI, KilacCupuKaIuu, 0000IEHUS ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATHH (BBIJCIATH UX XapaKTEpHBIC NMPU3HAKU, YCTaHABIMBATh
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpEeNeNsATh LENUu JAEATEIbHOCTH, 3aJlaBasi MHapameTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEJISIMHU;

UCIIOJIH30BaTh OMOJIOTMYECKUE MMOHATHUS JUIsl OOBbICHEHUS (PAKTOB M SIBJICHUMN
YKABOU IPUPOJIBI,

CTPOUTH JIOTMUECKHUE PACCYXICHUS (MHIAYKTUBHbBIC, JCNYKTHUBHBIC, IIO
AQHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U TPOTHUBOPEUYHUS B paccCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHbIE cpelcTBa TUTSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTHUBOPEYMH  Pa3HOro  poJAa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIAH pelICHUs MPOOJIEMbl ¢ YYETOM aHalIM3a MMEIOLUXCA
MaTepHAIbHBIX 1 HEMAaTEpUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LeJIIM, OLIEHUBATh PUCKU MOCIEICTBUN JAESITEIbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH padOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPHU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCC/IeI0BATEIbCKHIE AeiicCTBHSA:

BJIa/IETh HAaBbIKAMU y4€OHO-UCCIIEIOBATENLCKON U MIPOEKTHOM JESITENbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/I0B PEUIEHUS] TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
pa3IMyYHBIX METOOB IMO3HAHUS;

UCIIOJIb30BaTh pPAa3JIMYHbIE BUJABI JIEATEIBHOCTH 110 IOJYYEHUIO HOBOI'O
3HAHUS, €ro HWHTEpPIpEeTalH, MPEoOPa3OBaHUIO M TPUMEHEHHUI0 B Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COL[MATBHBIX IPOEKTOB;

(opMupOBaTh HAyYHBI THUI MBIIUICHUS, BIAJE€Th HAYYHONU TEPMUHOJIOTHUEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIaMU;

CTaBUTh U (opMyaupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3OBATEIbHOMN
JESATENbHOCTU Y KU3HEHHBIX CUTYalUsX;

BBISIBJIAITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAMTh apryMEHThl IS JI0Ka3aTelIbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBATh TOJYYEHHBbIE B XOJE€ PEIICHHUs 3aJadyd Pe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOIHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LIEJICHAIIPABIEHHBIN MOUCK MEPEHOCAa CPEJACTB U CIOCOOOB
JeMCTBUSI B TPO(PECCUOHANBHYIO CPELY;

yMETb MEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 U MPAKTHUYECKYIO 00JacTH
KU3ZHEJEATEIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00J1acTell;

BBIJIBUT'aTh HOBBIE WJEH, MPEIaraTb OPUTMHAJIBHBIE MOAXOJbl M PELICHMUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nHpopManUe:

OPUEHTHPOBATHCS B PA3JIMUYHBIX UCTOYHUKAX MHPOpMALUH (TEKCTE yueOHOro
nocobus, Hay4YHO-TIONYJISAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax AaHHbIX, B MHTepHere), aHanu3upoBaTh



UHQPOPMAIUIO PA3TUYHBIX BUAOB U (POpPM MpeCTaBICHUS, KPUTUYECKH OIEHUBAThH
e€ IOCTOBEPHOCTh U HEMPOTUBOPEUNUBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope Omonmornyeckoil MH(pOpMaLKU, HEOOXOIUMOM ISl BBIOJHEHUSI y4eOHBIX
3ajay;

IpUOOpETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIb30BAHUS PA3TIMIHBIX
MIOWCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTUMaNbHYIO  (OpMYy  TpPEACTaBIICHUS
Oouosorndeckor nHdpopmaruu (cxeMbl, rpaduKu, JUarpaMmbl, TaOIUIIbI, PUCYHKH
¥ Ipyroe);

UCTIONBh30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa MpH paboTe ¢
Ouojornyeckod HMHQPoOpMalMe: MPUMEHATh XHMHUYECKHe, (unyeckue WU
MaTEeMaTUYECKUe 3HAKM U CUMBOJIBL, (DOpMysbl, abOpeBHATYpYy, HOMEHKIATYpY,
UCMOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HATJISTHOCTH,

BJQJIeTh  HABBIKAMU  pAacClO3HABaHUS W 3alUTBl  HWH(OpMAIWH,
UHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajgeHne yHMBePCAIbHBIMH KOMMYHUKATUBHBIMU 1eCTBUSAMM:

1) oO1eHme:

OCYIIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax KM3HM, aKTUBHO y4acTBOBAThH
B JMajore WM JUCKYCCUU IO CYHIECTBY OOCYKAaeMoW TeMbl (YMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKJECHHS OTHOCUTEIBHO BBIMOJIHEHUS MpeagaraeMoi
3a/la4M, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIUN JIPYTUX yYACTHUKOB
JUanora Win JUCKyCCUN);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIIECHUS, TOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyaIUH,
YMETh CMSTYATh KOH(JIUKTBI U BECTH MTEPETOBOPHI;

BJAJCTh Pa3IUYHBIMU CIOCOOaMM OOLIEHUS W B3aUMOJEHUCTBUS, MOHUMATH
HaAMEPEHUS JIPYTUX JIOJEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIEHHUE K COOECETHUKY
U B KOppeKTHOU (popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI eI TeJIbHOCTh:

NOHMMATh M HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYaJIHHOU
paboThI MpU PEIICHUH OUOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
IPUMEHEHUS TPYNIOBBIX (OPM B3aUMOCHCTBUS NP PEUICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX MEHUCTBHHA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXKJI0TO YJieHa KOJJIEKTHBA,



NPUHUMATh 1EIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTMKEHHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacrpenensaTh pojad C y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOU padOThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
001K pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKThI, OICHWBATh HJAEHU C TMO3UIMA HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3JIHMYHBIX
CUTYAIUSX, IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, OBITh MHUITUATHBHBIM.

OBJiaieHMe YHUBEPCAJIbHBIMHU PEryJIsiITHBHBIMU JI€/iICTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS JJIs BBISBICHUS MPOOJIEM U HX
pelieHus B )KM3HEHHBIX U YUEOHBIX CUTYAIUAX;

BBIOMpaTh Ha OCHOBE OHWOJIOTMYCCKMX 3HAHWH IICJIEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JEWCTBUSX M IMOCTYINKAaxX IO OTHOILICHUIO K KMUBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3JJ0POBbIO OKPYKAIOIIHNX;

CaMOCTOSITEJILHO OCYIIECTBJISATh IMO3HABATEIBHYIO NEATEIbHOCTD, BBIABISATH
po0JIeMbl, CTaBUTh U (HOPMYTUPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEbHON
JNEATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO  COCTaBJISATh IUIAH pelIeHUus TpoOJieMbl ¢  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacuupsTh paMKu y4eOHOro MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHU;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OIICHUBATH IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbBIX 00JIACTSIX 3HAHWM, IOCTOSHHO TOBBIINIATH CBOM 0Opa30BaTEIbHBIM H
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSM;

BJIaJICTh  HABBIKAMU  TI03HABATCIBHON  pedlieKCMM KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX PE3YJIbTATOB H
OCHOBAHUM, UCIOJIb30BaTh MPUEMBI pPedIeKCUM Il OLICHKW CHUTyalluu, BhIOOpa
BEPHOT'O PEIICHUS;

YMEThb OLICHUWBAaTh PUCKHM M CBOCBPEMEHHO MPUHHUMATh PEIICHUS 10 HUX
CHIKCHUIO;



IPUHUMATh MOTHBBI M AapryMEHTBl APYTMX INPU AHAIU3E PE3YIbTATOB
NEeATENbHOCTH;

3) npuHsTHE CeOsl M APYTHUX:

NpUHUMATh ce0s, MOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX I[PU AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BHBaTh CIOCOOHOCTh IOHUMATh MUP C TIO3UIMHU JAPYTrOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynbrarel ocBoeHUs nporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crielupuyeckue ajas yueoHoro npeamera «buonorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEUCTBUI MO OCBOCHUIO, HHTEPIIPETAIIMHU U
npeoOpa3oBaHUIO 3HAHHM, BUIBI ACATEIBHOCTH MO MOJYYSHHIO HOBOT'O 3HAHUS U
OPUMEHEHUIO 3HAHUM B PA3JIMYHBIX YUYEOHBIX CHUTYallUsX, @ TAKKE B PEATbHBIX
KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamme mnpenMerHbie
pe3yJIbTaThl MPECTaBICHbI M0 ToAaM 00yUYEHHUS.

[IpenMeTHbie pe3yapTaThl OCBOEHUS ydeOHOro mpeamera «buomorus» ¢ 10
Kjlacce NOJMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTMU B CUCTEME Hay4HOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHpPOBaHHM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTHHBI MHpAa U HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJE POCCUHUCKUX H
3apyOeKHbIX y4Y€HBIX-OMOJIIOTOB B pa3BUTHE OHOJOTWMH, (QPYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJIsI PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBaTh COJIEp)KaHWE OUOIIOTMYECKUX TEPMHUHOB U TOHATHUM:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPrumn), rOMeocTa3 (caMoperyJssilus), ypOBHEBasi OpraHu3alus *KUBbIX CHUCTEM,
CaMOBOCTIPOU3BEICHHE (PENPOIYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTH, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JIorMa MOJIEKYJsIpHOM Ouonoruun), 3akoHsl (I
Mennens, T. Moprana, H. V1. BaBunoBa) u ydeHnus (0 IieHTpax MHOTooOpasus u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensTh rpaHULIbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIIAJIETh METOJaMU HAYYHOT'O MMO3HAHUS B OMOJOTUU: HAOIIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, NPOLECCOB U SIBICHUI, OpraHu3anus U IMPOBEACHUE
OMOJIOTMYECKOr0  DIKCIIEPUMEHTa,  BBIABIDKEHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pe3yNbTaTOB, MCIOIb30BAHHBIX HAYYHBIX TOHATHUH, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOTYYCHHBIX PE3YIbTATOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHA BEIIECTB W MPEBPAIICHHUS SHEPTUU B KIETKe, (OTOCHMHTE3a,
IUIACTUYECKOr0 M JHEPreTUYecKOro oOMEHa, XEMOCHHTE3a, MHUTO03a, Melo03a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, HWHAUBUAYAJIBHOIO pPa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHUE TPUMEHSATh MOMyYEHHBbIC 3HAHWS A OOBSACHEHUS OMOJIOTHYECKHUX
IPOLIECCOB U SIBJICHUHN, NIl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOM
KHU3HU C 1LeJplo olOecrieueHuss O0e30IacHOCTH CBOETO 3J0pPOBbS U 3/10POBbS
OKPY>KaOIIUX JIOICH, COOMI0IEHUS] HOPM TPaMOTHOT'O TIOBEJICHUS B OKPY>KarOIIei
NPUPOTHON Cpeae, MOHMMAaHHE HEOOXOTUMOCTH WCIONIb30BAHUS JTOCTHKEHHH
COBPEMEHHOU Ouonornn U OWOTEXHOJOTMH i1 PaAlMOHAIBHOIO
OPUPOOTIOIb30BAHMS;

YMEHHE pellaTh »JJIEMEHTapHble TEHETHYECKHE 3aJaud Ha MOHO- W
IUTUOPUIHOE CKpPEIIMBaHWE, CIEIUICHHOE HACJIEeOBaHNE, COCTaBJISATh CXEMBI
MOHOTHOPHJIHOTO CKPELIMBAHUSA JUIsl NPECKA3aHUsl HACJIENOBAaHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINOIHATH JIA0OPATOPHBIE M IpaKTUYECKHE paldoThl, COOMIOAATH
npaBWiIa Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKHM OLEHUBaTh U HHTEPIPETHPOBATh HH(POPMALUIO
OMOJIOTMYECKOTO  COAEP)KaHMSA, BKJIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHHUKOB (CPEAICTBA MAacCOBOW MH(GOpPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIECIOBaHUI B OHOIOTHH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUIHBIN annapat OUOJIOrHH.

[IpenmeTrHbie pe3yabTaThl OCBOEHUS ydeOHoro npeamera «buonorus» ¢ 11
Kiacce TOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHHMI O MECTE W POJH OMOJIOTHUU B CHCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHpPOBaHMM COBPEMEHHON €CTECTBEHHO-
HayYHOW KapTHUHBI MHpPa U HAy4HOI'O MHPOBO33PEHHUS, O BKIAJEC POCCHUICKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOrMH, (PYHKUMOHAIBHOU
TPaMOTHOCTH YeJIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a71a4;

YMEHHUE paCKphIBaTh COJIEpP)KaHHWE OHMOJIIOTMYECKUX TEPMHUHOB M MOHSITHM:
BUJ, TOMYJALUS, TeHO(OH/, 3BOIIONMS, ABIKYIIKE CUIbl ((PaKTOpPbI) IBOJIOLUHY,
IPUCTIOCOOJICHHOCTh OPTraHW3MOB, BH000pa3OBaHUE, IKOIOTUYECKUE (HAKTOPHI,



AKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, LENu MUTaHus,
AKOJIOTMYECKas MUpaMuaa, OuoreoreHos3, ouocdepa;

yMEHHE u3JIaraTb OWOJIOTMYECKHuE TeopuH (PBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonacrtsa K. M. baspa, uepenoBaHusl IiIaBHBIX HaIlpaBiICHUN U
nyreit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. M. Bepnaackoro),
OIPEAENISATh TPAHULIBI X TPUMEHUMOCTH K )KUBBIM CHCTEMAM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOr'O MMO3HAHUS B OMOJIOrMU: HAOIIOEHUE U
OMMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB W SIBICHUI, OpraHu3aius U MpOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOJYyUYEHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSTHI, TEOpPUA W 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJIALUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTeOIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpPraHU3MOB, JEUCTBHS DKOJIOTMYECKUX (PAKTOPOB Ha OpPraHU3MbI, IEpEeHOca
BEUIECTB M IOTOKAa HYHEPrUUM B HKOCUCTEMAX, AHTPONOIEHHBIX W3MEHEHHH B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHUYECKHX
UKJIOB B Onocdepe;

YMEHHUE NPUMEHSATh MOJyYEHHbIE 3HAHUS AJI1 OOBSACHEHUS OMOJIOTrMYECKHX
IIPOLIECCOB W SIBJICHUM, JUISl NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEJIpl0 oOecredeHus Oe30lacHOCTH CBOEro 30pOBbS M 30pPOBBS
OKpPYXAaIOILUX JI0JeH, COOMI0IEHNs HOPM I'PaMOTHOI'O MOBEJIEHUS B OKPYKAIOIIEH
OPUPOJHON Cpele, MOHUMAaHHE HEOOXOJUMOCTH HCIOIb30BAaHUS JTOCTHKEHUM
COBPEMEHHOW OMOJIOTHH JJIsl PAllMOHATIBHOT O MPUPOOTOIb30BAHMS,

YMEHHUE peliaTh 3JeMEHTapHble OMOJIOrMYEeCcKre 3aJauM, COCTAaBISATh CXEMBI
NepeHoca BEIIECTB U SHEPIUU B SKOCUCTEMaXx (LIeTH MUTAHMUS);

YMEHHUE BBINONHATH JIA0OpATOPHBIE W TPAKTUYECKHUE PaldOThI, COOMIOAATH
npaBWIa Mpu paboTe ¢ y4eOHBIM 1 1a00PaTOPHBIM 00OPYTOBAHHUEM;

YyMEHUE KPUTHUYECKH OIIEHMBAaTh M HWHTEPHPETUPOBATh HUHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpeICcTBa MacCcOBOW MHGOpPMAIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaThb  IJI00ANbHBIE  JKOJOTMYECKHME  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHUS,
000011ass OMOTIOrMYecKy0 HHPOPMAIMIO U3 HECKOIbKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHITUIHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaunmeHnoBaHue pa3aeiioB H TeM mudpoBbIe
Ne ni/m P KonTpoabnsie | IlpakTnuyeckue (upp )
NMPOrpamMMblI Bceero odpa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
bub6mmoreka [IOK
. bronorns Kak nayka 2 0 05 https://m.edso0.ru/7f41¢c292
but6mmoreka [IOK
2 JKuBble crCcTeMBl M UX OpraHU3aIns 1 0 0 httos://m.edsoo.ru/7f41c292
but6mmoreka [IOK
X I 1
3 MMHYECKUI COCTaB U CTPOCHUE KIIETKU 8 0 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 KusneneaTeIbHOCTD KIIETKH 6 0 0 httos://m.edsoo.ru/ 7416292
5 Pa3zMHoxeHMEe 1 HTHANBUAYATbHOE Pa3BUTHE 5 0 1 bu6mmoreka [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
5 HacnenctBeHHOCTb U UBMEHUUBOCTh 8 0 15 bubmuotexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Cenexuusi oprann3MoB. OCHOBBI Bbu6mmoreka [JOK
7 3 0 0
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
Bbu6moreka [JOK
P 1
8 C3CPBHOC BpEMA 0 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 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

KoauuecTBo yacoB DJIeKTPOHHBIE
HanmeHoBaHue pa3/iesioB M TeM uudpoBbie
Ne n/m P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThbI
pecypchl
bu6mmoreka [IOK
1 1 1
IBOIMIOUHOHHAT OHOOTHS 8 0 https://m.edsoo.ru/7f41cc74
5 BO3HUKHOBEHHME U pa3BUTHE KU3HU HA 18 0 05 bubnnoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuoreka [IOK
3 OprasH3MbI i OKpYKAIOULAs Cpeia 10 0 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 1
Coo01m1ecTBa ¥ 9KOJIOTHICCKHE CUCTEMBI 8 0 0 httos://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
5 P 4 0 0
CSEPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 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

HNOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuyecTBo 4acos

KonTtpoabHsbie

Bcero
padoThI

IIpakTH4eckune
padoThI

DJleKTPOHHBbIEe HU(POBbIe 00pa3oBaTeIbHbIE
pecypcsl

buosiorus B cucreme Hayk

bubmuoteka I{OK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

MeTobl MO3HAHUS KUBOM
npuposl. [IpakTuueckas
pabota Ne 1 «Mcnonp3oBanue
Pa3JIMYHBIX METOIOB MPH
W3YYCHUU OMOIOTHYECKIX
00BEKTOBY

0.5

bubmuoteka I{OK https://m.edsoo.ru/863e6122

buonorunyeckue cuctemsl,
MPOIIECCHI U UX U3YUYCHHE

bubmuoteka [{OK https://m.edsoo.ru/863e6564

XUMHUYECKUHN COCTAB KJIETKHU.
Bopna u muHepanbHbie conu

but6mmoreka LIOK https://m.edsoo.ru/863e674e

benku. CocTaB u cTpoeHue
OeKoB

bubmuoteka I{OK https://m.edsoo.ru/863e6b72

DepMeHTB —
OMOJOTrUYecKue
KaTaJn3aTOpHI.
JlabopaTopHnast pabota Ne 1
«M3y4yeHne KaTaTuTUIECKON
AKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMUIIa3bl WIN
KaTaJias3bl)»

0.5

bubmuoteka I{OK https://m.edsoo.ru/863e6b72



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

VraeBoansl. JIunuael

but6mmoreka LIOK https://m.edso0.ru/863e6870

HyxnenHoBbIE KHCITOTBI.
ATO

bu6mmoreka LIOK https://m.edsoo.ru/863e6d5¢

I/ICTOPI/IH U MCTOAbI NU3YUCHUA
kneTku. Knerounas TCOPUA

bu6nmoreka L{OK https://m.edsoo.ru/863e6e88

10

Knetka xak nenocTHas )KuBas
cucreMa

https://resh.edu.ru/subject/lesson/5465/main/162895/

11

CrpoeHue 3yKapHOTHUECKOM
kietku. JlabopaTtopHas
pabota Ne 2 «3ydyeHue
CTPOCHMSI KJIETOK PACTCHMUI,
KHBOTHBIX, TPHOOB U
OaxTepHii Mo MUKPOCKOTIOM
Ha FOTOBBIX
MHUKponpenaparax u ux
OTIMCaHHE»

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c¢

12

OOMeH BelIeCTB WiId
MeTadoI3M

bubnmoreka [{OK https://m.edsoo.ru/863e766¢c

13

dotocunTe3. XeMocuHTE3

bu6mmoreka LIOK https://m.edsoo.ru/863e7c98

14

DHepreTuyecKkuii 00MeH

bu6nmoreka [{OK https://m.edsoo.ru/863e7aae

15

JKu3HEHHBIH UK KICTKH.
Jlenenue kimetkd. MuTos.
JlabopaTtopnas pabota Ne 3
«HaOmronenne murosa B
KJIETKaX KOHYMKA KOPEIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e7dc4

16

buocunres Oenka. Peaknus

bubmuoteka [{OK https://m.edsoo.ru/863e796e



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/lesson/5465/main/162895/
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

MaTpUYHOT'O CMHTE3a

17

Tpancnsuuss — OMOCUHTE3
Oenka

bu6mmoreka LIOK https://m.edsoo.ru/863e796e

18

Hexnerounsie ¢popMbl )KU3HU
— BUPYCHI

bubmuoreka I{OK https://m.edso0o.ru/863e7540

19

DopMBbI pa3MHOKEHUS
OpraHu3MOB

bubmuoteka I{OK https://m.edsoo.ru/863e81b6
https://m.edsoo0.ru/863e831e

20

Meiios

bubmuoreka I{OK https://m.edsoo.ru/863e7f4a

21

OO0pa3oBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK.
O11010TBOpPEHHE.
JlaGopaTopHnas pabora Ne 4
«3yuenne cTpoeHUs
HOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenapaTaxj»

0.5

bubmuoteka I{OK https://m.edsoo.ru/863e81b6

22

NunuBuayanbHOE pa3BUTHE
OpraHHU3MOB

bubmuotexa [{OK https://m.edsoo.ru/863e8436

23

I'enetnka — HayKa O
HaCJICACTBEHHOCTH U
HN3MCHYHUBOCTHU

bubnuoteka [IOK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HacJle/I0BaHMsI TPU3HAKOB.
Monorubpuanoe
CKpEIMBaHHE

bubnmoreka [{OK https://m.edsoo.ru/863e8878

25

JurubpuiHoe cKperuBaHue.
3aKOH HE3aBHCHMOTO
HacJeJOBaHHS PU3HAKOB

bubmuoteka I{OK https://m.edsoo.ru/863e89a4

26

CleruieHHOe HACIEI0BaHUE

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e796e
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

npu3HakoB. JlaGoparopHas
pabota Ne 5 «3yuenue
pE3yJIbTaToB
MOHOTHOPHUIAHOTO U
JUTHOPUAHOTO CKpPEIINBAHUS
y Ap030(UIIBI HA TOTOBBIX
MUKpOTpenapaTaxj»

27

I'enetuka noma.
HacnenoBanue npusHakos,
CIEIIEHHBIX C IT0JIOM

bubnmoreka [{OK https://m.edsoo.ru/863e8c60

28

W3MeHYUBOCTSD.
Henacnencreennas
WU3MEHUYUBOCTb.
JlaGopatopHas pabota Ne 6.
Nzyuenune
MOAN(UKAITIOHHON
M3MEHYUBOCTHU, TIOCTPOEHUE
BapHalIOHHOTO psija U
BapUALIMOHHON KPUBO»

05

but6mmorexa LIOK https://m.edsoo.ru/863e8efe

29

HacaencTtBennas
U3MEHYHBOCTb.
JlaGopatopHas pabora Ne 7.
«AHanu3 MyTalun y
Jp030(HIIBl HAa TOTOBBIX
MHKpOITpenapaTax»

0.5

but6mmorexa LIOK https://m.edsoo.ru/863e8efe

30

I'eneTnka yenoBseka

bubnmoreka [{OK https://m.edsoo.ru/863e8d78

31

PesepBHBIi1 ypOK.
O06001IeHnE 10 TEME
«HacnenctseHHOCTE U

https://resh.edu.ru/subject/lesson/5530/main/278628/



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://resh.edu.ru/subject/lesson/5530/main/278628/

HN3MCHYUBOCTb OPraHU3MOB>»

Cenexuus Kak HayKa 1

32 1 but6mmoreka LIOK https://m.edsoo.ru/863e9214
porecc
MeToabl U JOCTHKEHUS

33 CEJICKIIMU PACTCHHUI 1 1 bu6mmoreka LIOK https://m.edsoo.ru/863e9214
JKMBOTHBIX
b

34 HOTCXHOTOTI XAk OTpacity 1 but6mmoreka IIOK https://m.edso0.ru/863e9336
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Ne
n/n

Tema ypoka

KogaunuyecTBo 4acoB

KouTpoanHbIe
Bcero P
padoTsI

IIpakTHyeckue
padoTsI

JJIeKTPOHHbIE HU(POBbIE 00pa3oBaTelbHbIE
pecypcsl

DBOIIONUS U METOMEI €6
HU3YYEHUS

bubnmoreka [{OK https://m.edsoo.ru/863ea20e

Hcropus passutus
MPeICTaBICHUI 00 IBOIOINH

but6mmoreka LIOK https://m.edso0.ru/863e9570

MuUKpO3BOTIOLIHS

bu6mmoreka LIOK https://m.edsoo.ru/863e9cle

[Homynsanmsa kak
AJIEMEHTapHas €qMHUIA BUIa
u 3Bommonuu. JlaboparopHas
pabota Ne 1 «CpaBHeHUe
BUJIOB 110
Mopdoormaeckomy
KPUTEPHUIO»

0.5

bubmuoteka I{OK https://m.edsoo.ru/863e99c6

JBrKy1ye cuibl
(a3;meMeHTapHbIE HAaKTOPHI)
IBOJTIOIIAN

but6mmoreka LIOK https://m.edsoo.ru/863e9da4

EcrectBennslit 0TOOp 1 €0
bopmbl

but6mmoreka LIOK https://m.edsoo.ru/863e9ed0

PesynpTatsl 3BOMIOLMY:
MIPUCTIOCOOJIEHHOCTh
OpPTraHU3MOB U
BU1000pa30BaHue.
JlaGopaTopnas padora Ne 2
«Onucanue

0.5

but6mmoreka [IOK https://m.edsoo.ru/863e9fde



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
https://m.edsoo.ru/863e9fde

PUCTIOCOOTIEHHOCTH
opra’usma u eé
OTHOCHUTEJIBHOTO XapaKTepa

Hanpasnenus u nytu

MPUPOAHBIE afanTalliu

8 0 but6mmoreka LIOK https://m.edsoo.ru/863e9cle
MaKpO3BOJIIOIIUN

9 HeobpatumocTs sBOMIOIINN 0 https://resh.edu.ru/subject/lesson/5388/start/17609/
14 3 .

10 cropu ?cmHH Ha Jemie 1 0 https://resh.edu.ru/subject/lesson/3874/start/301094/
METO/IbI €€ N3y4eHUs
r

11 HHOTESHL HTPOHCXONUCHIA 0 Bubmiorexa [IOK https://m.edsoo.ru/863ea5a6
JKU3HH Ha 3emiie
P 3

12 ASBHTHE JRIBHI Ha SEMIC O 0 bubmuoreka LJOK https://m.edsoo.ru/863ea6be
9paM U IepUoaam
OCHOBHBIE 3Tarbl YBOJIOIUN
PaCTUTEIHLHOTO U KHBOTHOTO

I 0

13 Mupa. & paTirieciad pabota 0.5 bubmuoteka L{OK https://m.edsoo.ru/863ea8bc
No 1 «M3yuenue uckonaembIx
OCTaTKOB PacTCHUI U
KMBOTHBIX B KOJUICKIIHASX)
C

14 OBpeMEHHad CheTeMa 0 bubmuoteka I{OK https://m.edsoo.ru/863ea48e
OpraHUYeCKOro MUpPa
C)

15 POJHOHILT HEHOBeKa 0 bubmuoreka I{OK https://m.edsoo.ru/863eac2c
(aHTpOMOreHe3)

ec aKTo

16 Jleiicyune CHIBL (GaKTopsi) 0 bubmuoteka [{OK https://m.edsoo.ru/863ead44
aHTPOTIOTeHE3a
0] . .

17 CHOBHDIC CTaZiH SBOMOMHIH 0 https://resh.edu.ru/subject/lesson/3906/main/283998/
YeJIoBeKa
YemoBedeckue pac

18 FIOBEHECKHC pacHl 1 0 bubmuoteka I{OK https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863e9c1e
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/3874/start/301094/
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://resh.edu.ru/subject/lesson/3906/main/283998/
https://m.edsoo.ru/863eaea2

YECJI0BCKa

19

PesepBHBIN ypOK.
O06o001eHHe 110 TEME
«BO3HUKHOBEHUE U Pa3BUTHE
’KU3HU Ha 3emiie»

https://resh.edu.ru/subject/lesson/3874/start/301094/

20

DKoJorus Kak HayKa

https://resh.edu.ru/subject/lesson/5392/main/8382/

21

Cpenpl oOuTaHus U
AKOJIOTHYECKHE (PAaKTOPBI

but6mmoreka LIOK https://m.edsoo.ru/863eafec

22

AbGuoTtndeckue HaKTophbI.
JlabopaTophnast pabota No 3.
«Mopdonoruueckue
0COOCHHOCTH pacTeHUH U3
pa3HBIX MECT OOUTAHUD.
JlaGopatopHnas pabota Ne 4.
«BnustHEe cBETa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863ebl0e

23

buotnyeckue pakTops

bubmuoteka I{OK https://m.edsoo.ru/863eb348

24

OKOJIOTHYECKHUE
XapaKTePUCTUKH TTOTYIISIIHH.
IIpakTueckas padora Ne 2
«Iloacy€T mI0THOCTH
MONYJISIUUNA Pa3HbIX BUIOB
pacTeHui»

0.5

https://resh.edu.ru/subject/lesson/5501/start/119075/

25

CoobmiecTBa OPraHu3MOB —
5 (0)1(): (0%)

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

26

DKOJOTHYECKHE CUCTEMBI
(3KOCUCTEMBI)

bubnuoteka [IOK https://m.edsoo.ru/863eb46a

27

OCHOBHBIE TOKA3aTEIIH

bubmuotexa [IOK https://m.edsoo.ru/863eb5fa



https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/5392/main/8382/
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

HKOCHUCTEMBI. DKOJIOIMUECKHUE
nupamusl. CBoiicTBa
skocucteM. Cykueccus

28 [IpupoaHbie 3KOCUCTEMBI https://resh.edu.ru/subject/lesson/5501/start/119075/

29 AHTPOTIOT€HHBIE YKOCUCTEMBI https://resh.edu.ru/subject/lesson/5501/start/119075/
b — 1100

30 Hocepa — rodarbHas 2 0 bubmuoteka LIOK https://m.edsoo.ru/863ebb5e
IKOCHCTEMA 3eMJTH
3

31 AROHOMEpPHOCTH 2 0 bu6mmoreka [IOK https://m.edsoo.ru/863ebd16
CyIecTBOBaHUS Orochepsl
q

32 e0BEUCCTBO B OHOChepe 2 0 https://resh.edu.ru/subject/lesson/5499/start/295898/
3emiu

33 CocymecTsoBaHHe MPHPO/LbI 2 0 bubmuoteka I{OK https://m.edsoo.ru/863ebale
1 YeJI0BEUeCTBA
PesepBHBIN ypoOK.

34 OGobmetHe TeME 2 0 https://resh.edu.ru/subject/lesson/5501/start/119075/
«Coo0mecTBa u
HKOJIOTHUYECKHUE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB 68 25

[10 ITPOI'PAMME



https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://m.edsoo.ru/863eba1e
https://resh.edu.ru/subject/lesson/5501/start/119075/




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* buonorus, 10 knace/ [Taceunnk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue
/Mon pen. Ilaceunuka B.B., Akimonepnoe o01ectBo «M31arenscTBO
«IIpocsewienue»

* buonorus, 11 kmacc/ [laceunnk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue
/Mlon pen. Ilaceunuka B.B., AxkunonepHoe o0iectBo «M3aaTenscTBO

«HpOCBGHIGHI/IC»

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bu6mmnoreka IJOK

https://educont.ru/






		2023-09-25T07:56:54+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 25"




