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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TporpaMMbl MO OHOJIOTHHM TEOPETUYECKYIO OCHOBY IS
OTIpE/CIICHHS] TMOAXO0J0B K (DOPMHUPOBAHHUIO COJCPNKAHUSA YydeOHOro mpeamera
«buosorus» cocTaBWIM: KOHIENTyalbHble TnonoxkeHus @PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JICH, COJEp>KaHUs, PpPE3yabTaTOB OOy4YeHUs W
TpeOOBaHUIA K YPOBHIO MTOATOTOBKH BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX U
NPHUHIMIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPETHETO
obmiero oOpazoBanusi B Poccuiickoit deneparuu, a TakkKe IMOJOKEHUS O
cnenudurke 6uonoruu, €€ 3HAYCHUH B MMO3HAHWU JKUBOU MIPUPOABI U 00ECTICUCHUH
CYIIIECTBOBAHMS 4YeJIOBeYeCKOro obmiecTBa. COriacHO Ha3BaHHBIM TIOJIOKCHHSM,
OTIpe/IeNICHBl OCHOBHBIC (DYHKITMH IMPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T TpeACTaBlIeHHWE O IeNIX, 00 oOmIei
CTpaTeruu OOy4YeHHWs, BOCTHUTAHUS H PA3BUTHS OOYYAIONIMXCS CPEICTBAMHU
yueOHoro mpenmera «buosorusi», onpenenser 00s3aTeIbHOE NPEIMETHOE
collep)KaHUe, €ro CTPYKTYpy, pacmpelneieHue [0 pasjenaM ¢ TeMmawm,
PEKOMEHIyEMYIO TOCJIEIOBATEIbHOCTh U3YUEHUSI y4eOHOr0 Marepuana ¢ y4eToM
METanpEeIMETHBIX W BHYTPUIIPEAMETHBIX CBsI3€d, JIOTUKH O0pPa30BaTEIHHOTO
mpoiiecca, BO3paCTHBIX OCOOCHHOCTEH 00yJarouxcsl.

B nporpaMmvMe mo OuosoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM pe3yibTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIbHOU
JeSATeTbHOCTU/Y4EeOHBIX JEHCTBUI OOYydYarONIUXCsl MO OCBOCHHUIO COJAECpPKaHUS
OMOJIOTUYECKOro 00pa30BaHMS.

B mporpamme mo 6uonorun (10—11 xmaccel, 0a30BbI YPOBEHb) pean30BaH
OPUHIMI [PEEMCTBEHHOCTH B H3y4Y€HUU Ouonoruu, Onarogaps 4emy B Hel
IPOCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopMHUpOBAaHMEM  €CTECTBEHHO-HAYYHOT'O  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIIUN JIMYHOCTH, SKOJIOTUIECKOTO MBIIIJICHUS, TIPECTABICHUN O 31I0pOBOM
oOpasze XKM3HH M OEpEeKHBIM OTHOIIEHHUEM K OKpYXAaloIlell MpUpOAHOU cpere.
[ToaToMy Hapsiny ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUH, a TakKe 3HaHUM O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TIPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH y/IEeIEHO BHUMAaHUE HCIIOJIh30BAHUIO
TIOJTYYCHHBIX 3HAHWH B TTOBCEAHEBHOM KU3HH ISl PEIICHUS TPUKIAAHBIX 3a7a4, B
TOM 4Hclie: NpO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUI YEIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTUYECKU
LEeIecOo00pa3HOro TMOBEJECHUA B OKPYXKAIOIIEH NpPUPOTHOM cpene, aHaiu3a
BIUSHUS XO3SUCTBEHHON JESATEILHOCTH YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX H
UCKYCCTBEHHBIX 9KOCUCTEM. Y CWJICHHE BHUMAHUS K MPUKIIATHONW HAMPABICHHOCTH
ydaeOHOro npeaMera «bHOTOTHSI» MPOAUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHUS



YCJIOBUH JJISI pelIeHUs OAHOM M3 aKTyallbHBIX 3aJlay IIKOJIHLHOTO OMOJIOTMYECKOro
oOpa3oBaHus, KoTOopass mpeanonaraer (GopmupoBaHue y oOydarouuxcs
CIIOCOOHOCTH aIalTUPOBAThCS K U3MEHEHHUSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonorus Ha ypoBHE cpeaHero oOIero o0pa3oBaHUS 3aHMMAET BaKHOE
mecto. OHa oOecrieunBaeT (GopMUpOBAHUE y OOYUYAIOIIMXCA MPEJACTABICHUN O
HAyYHOU KapTHUHE MHpA, pacliupsieT U 0000IaeT 3HaHUS O KUBOM mpupoje, €&
OTJINYWTEIBbHBIX NPHU3HAKaX — YPOBHEBOW OpPraHM3allMM W 3BOJIIOLNH, CO3MAET
yCJIOBUSL  JJiA: TIO3HAHMS  3aKOHOB  KMBOM  mpupojabl, (GHOpMUPOBaHUS
(GyHKIIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe3omacHoro ooOpasa
KU3HH, SKOJIOTMYECKOr0 MBIIIUIEHUS, IEHHOCTHOT'O OTHOILLIEHUS K )KUBOM IPUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUST UMEET TAKKe JJIsl PEIICHUS] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpelHero  oOmiero  0o0pa3oBaHMs,  COLUANIM3ALUU
oOyuaromuxcs. M3ydenne 6monmorun obecreynBaeT yciaoBus sl (HOPMUPOBAHMS
WHTEJUICKTYaIbHBIX, KOMMYHHMKAITMOHHBIX ¥ HWH(POPMAIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYJIBTYPhI, CIOCOOCTBYET HMHTErpalii OMOJOrMYECKUX 3HAHUU C
NPE/ICTaBICHUAMH U3 JIPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3BaHHbIE TOMOXKEHHUS O MPEIHA3HAYCHUH YYEOHOrO MpeameTa
«buonorus» COCTaBWIM OCHOBY IS OIpEAEieHUss IMOAXO0I0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJEpKaHUs, TMPEJICTaBICHHOTO B TMpOrpamMme o
OMOJIOTHH.

Ot60p comepxkanusi yuebHoro mpeamera «buomorusi» Ha 06a30BOM YpOBHE
OCYHIECTBIEH C MO3ULMHA KYJIbTYpOCOOOpPAa3HOrO MOJIXO0Ja, B COOTBETCTBHM C
KOTOPBIM OOyYaroIiuecs IOJDKHbI OCBOUTh 3HAHUS W YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 0O0IIEH KyJIbTYpbI, OMNPECISAIONINE aJeKBATHOE IOBEICHUE
YeIIOBEKa B OKPY’KAOIIEH MPUPOIHOU cpeje, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU U MPAKTUYECKOM aesTenbHOCTH. Oco0oe MeCTo B ATON cHUCTeME 3HaHUU
3aHUMAIOT DJIEMEHTHI COJIEPKAHUSI, KOTOPBIE CITY>KaT OCHOBOM JjIsi (pOpMHUPOBaHUS
IIPEACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HaYyYHOW KapTUHE MHUpa W
[EHHOCTHBIX  OPUEHTAlMSIX  JIMYHOCTH, CIHOCOOCTBYIOIIMX  TyMaHU3allUu
OMOJI0rNYECKOro 00pa3oOBaHMs.

CTpyKTypUpOBaHUE COJAEpX)aHUs Y4YEeOHOro MmaTepuaja B MIPOrpaMme IIo
OMOJIOTUM OCYIIIECTBICHO € YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTIUYUTENBHBIX OCOOCHHOCTSX JKUBOU MPHUPOABI, O €€ YPOBHEBOW OpTraHMW3aIlud U
ABOJIONMH. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOoro npeamera «buonorusy»
BBIJICJIEHBI CIEAYIOLINUE COAEpKATENbHbIE TUHUM: «buosorus kak Hayka. MeToabl
HAy4yHOTO To3HaHus», «KieTka kak Ouonornueckass cucremay, «OpraHuszM Kak



Ouosnornyeckas cuctema», «CucteMa M MHOrooOpasve OpraHM4ecKOro MHpay,
«IBONTIOIUS KUBON MPUPOJIBI», «IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yueObHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNIQZICHHE  OOYyYalOIIMMHCS  3HAHUSAMU O  CTPYKTYPHO-(QYHKIIMOHAIbHOU
OpraHu3allid >KUBBIX CHCTEM pAa3HOrO paHra H HNOPUOOPETEeHHE YMEHHUI
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEUCTBHM B OTHOLIEHWH OOBEKTOB
KUBOM MPUPOJIBI U PEUICHUS PA3TUYHBIX )KM3HEHHBIX MTPOOJIEM.

Joctrwkenue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CIEeUnBAETCS PEUIEHUEM CIEIYIOUIUX 3a7a4:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOPHSX,
YUEHHAX, 3AKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIY>KAIIUX OCHOBOU
s (OPMUPOBAHMS TPEICTABICHUI O €CTeCTBEHHO-HAyYHOW KapTHHE MHUpa, O
METOJ1ax HAyYHOI'O MO3HAaHUS, CTPOEHUH, MHOI00OOpa3uu U OCOOEHHOCTSX >KMBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIJAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
UCCIIEZIOBAHUSAX B OMOJIOTHH;

dopmupoBaHue y OOydarOIIUXCsl MO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MPOLECCE aHalIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAY4YHBIX B3IJISI0OB, UJEH M TOIXOJOB K H3YUYEHHUIO YKUBBIX CHCTEM
Pa3HOIo YpOBHS OpraHu3aluy;

CTAHOBJICHHE Yy OOydYarommxcsa OOIIed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY KAIOUIEro
MHUpa WUBOW MPUPOABl HA OCHOBAHWM 3HAHUN W ONbITA, IOJIYYECHHBIX MpHU
U3Y4YEHUU OUOJIOTUY;

(¢opMupoBaHUE Yy OOYy4YalIIMUXCSd YMEHHUA WLIIOCTPUPOBATh 3HAUYECHHE
OMOJOTMYECKUX 3HAHUW B MPAKTHUYECKOW JESATENbHOCTU YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTUIA;

BOCIUTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS YEIOBEKOM JKHBOU
IPUPO/IbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIIOJICHUS STHUECKUX
HOPM IIpH NPOBEECHNUN OMOIOTMYECKUX UCCIIEI0BAHMI;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKHUX 3HAHUM JJi TOBBIIIEHUS YPOBHSA
HKOJIOTUYECKOM KYIbTYPHI, 11 (GOPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOU JKU3HU IS
OLICHKH TIOCJIEICTBUI CBOEM AEATEIBHOCTH MO OTHOUIEHUIO K OKPYKAIOILIEH Ccpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHWE U COONIOACHHE Mep NPODOUIAKTUKH
3a00seBaHU.

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



JIns u3yueHust OMoa0ruu Ha 6a30BOM YPOBHE CpeIHETO 00111ero 00pa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 yvaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezen).



COAEPXXAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKamH, (puimocoduei, TUKOM, ICTETUKON U MPaBOM.
Ponp Owonormm B (opMUpOBaHMHM COBPEMEHHON HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

Mertobl TO3HAHUS KUBOU MIPUPOIbI (HAOMI0ICHHE, SKCIIEPUMEHT, OINMCAHHUE,
U3MepeHue, Kiaccuukalus, MOJEIUpOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpux.

Tabnuiel u cxeMbl: «MeToAbl TO3HAHUS KUBOU TTPUPOIBIY.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

[Ipaktnueckass padora Ne 1. «cnonp30BaHHE pa3IWYHBIX METONOB IPHU
U3Y4eHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

’Kubie cuctembl (OMOCUCTEMBI) KaK MpeIMET n3ydeHus: ouonoruu. Oinune
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOOOpaszue. Y POBHU OpPraHU3alMK OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBbIM, OPraHU3MEHHBIM, NONYISALIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOre0IeHOTHISCKHI ), OMOC(EpHBIH.

JlemoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMU
YKABOU TIPUPOABI.

O6opynoBanue: monenb Moaekyibl JTHK.

Tema 3. XumMunuecKknu COCTaB U CTPOEHHUE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XHMHYECKHE HIIEMEHTBHI: MaKpOJJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BemlecTB B KieTke. l[loanepikanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHne 0€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnnmblie 1 3aMEHUMbIE AMUHOKUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOW MOJEKyJbl (NepBUYHAS, BTOPUYHASl, TpPETHUYHAs U
YeTBEpPTHYHAs CTPYKTypa). XHUMHYECKue cBoiicTBa OenkoB. buonoruueckue
GbyHKIIMN OENKOB.



®depmeHTHl — Ouosorumyeckue kartamuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas creuuduyHocTb. KodepMmeHntsl. BuramuHsb.
OTanuus PepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBogel:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a U J1e30KCHpu003a),
nucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOIEH,
1eIuToI103a). buonorndeckue GyHKIUUA YTIIEBOOB.

Jlunmuael:  Tpuraunepunasl, Qochonmunuabl, crepouabl. [ uapoduIbHO-
ruapopoOHbie cBoiicTBa. buonormyeckue ¢yHkuud JunuaoB. CpaBHEHUE
YIJ€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTUH.

Hykneunossie xkucnorsl: JHK u PHK. Hykneotuaslt — MOHOMEpHI
HyKJIenHOBbIX KucIoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u dpynkuuu PHK.
Buast PHK. AT®: ctpoenuie u pyHKIHH.

[MuTonorusa — Hayka o kieTke. KiierouHasi Teopusi — npuMep B3auMOICUCTBUS
uzaei u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYEeHHUSI KIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmme mNpuU3HAKA KIIETOK:
3aMKHyTas HapykHas memOpana, monekyibsl JIHK kak remernueckuil ammapar,
cUCTEMa CUHTe3a Oelka.

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

IToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIUKC, UX
¢bynkiuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u Qpynkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opraHounbl kietku: OIIC, ammapatr [Nombmxw,
n130coMbl. [loyaBTOHOMHBIE OpPraHOWbl KJIETKW: MUTOXOHAPWUH, IUIACTUIBI.
[Ipoucxoxaenrne MUTOXOHIApUH W Tactui. Buapl mmactun. HememOpaHHbIE
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, LEHTPUOJIU, PECHHUYKH,
KryTUKU. QYHKIIMHA OPraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropHblii HeHTp KieTku. CTpoeHue snpa: siaepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Ymikunc, P. ®pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XHMUYECKUX JJIEMEHTOB B HEXUBOU
npupoae», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmuupel u cxembl: «llepuoanueckass TabauIA XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOMIbI», «brocunTes Oenkay, «CTpoeHue MoJIeKyJbl Oemkay,
«Crtpoenne pepmentar, «Hyxnennossie kucnotsl. JJHK», «Ctpoenne monexyssl



AT®y», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE MPOKAPUOTUYECKOW KIIETKWY,
«CTpoeHue sipa KIEeTKN», «YTIEBOAbY, «JIUmuabh.

OO6opynoBaHne: CBETOBOM MHUKPOCKON, OOOpYIOBaHWE MJIS IPOBEIACHHUS
HAOJIFOICHUI, W3MEPEHM, SKCIEPUMEHTOB, MUKpPONpPENapaTbl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KJIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThi:

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

JlaGoparopHasi pabora No 2. «l3ydeHuwe cTpoeHUS KJIETOK paCTEHUH,
KUBOTHBIX U OaKTEpHil MO, MUKPOCKONOM Ha TOTOBBIX MHUKpOINpenaparax M HX
OIMCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM METa00IM3M. ACCUMUIISALMS (TUTACTUYECKUM OOMEH) U
JTUCCUMWIISIUS  (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI EIMHOrO Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHUs BEUIECTB M SHEPIMM B MOHWMAHHU
MeTaboau3ma.

Tunsl oOMeHa BeniecTB: aBTOTpOdHBINA U rerepoTpodHbiil. Ponb GpepmMeHTOB
B OOMEHE BEIIECTB U NMPEBPAIICHUN YHEPTHH B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3bl (orocuHTe3a. Peaknuun
dbotocunTeza. DPpdhekTuBHOCTL HOTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIsl KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeabl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMOCuHTE3. XEMOCHUHTE3UPYIOIIHE OaKkTepruu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HU Ha 3eMIIE.

DHepreTruueckuii oOMeH B KJeTke. PacierieHue BelIecTB, BBIJCICHHUE U
aKKyMyJIMPOBaHHE OJHEPrud B KIETKE. OTambl HSHEPreTUUecKoro oOMeHa.
I'mukomus. bpoxkenne m ero Buabl. KHCIIOpOOHOE OKHMCIEHWE, WU KJIETOYHOE
JIbIXaHUE. OKHUCIUTENBHOE dbochopunupoBanue. OddhekTUBHOCTH
AHEPIreTUYECKOro 0OMEHa.

Peakmmum wmatpuunoro cuHre3a. ['enermyeckas wuHbpopmamus u JIHK.
Peanuzauusi renerudeckoil mH@opManmu B KJETKE. ['€eHEeTHYecKuid KOA U €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuaTte3 PHK. Tpancnsuus — 6uocunTes
Oenka. Otanbl TpaHciusauuu. KomupoBanue amuuokucior. Pombp pubocom B
OounocuHTese Oenka.

Hekierounsie ¢popMsbl xu3HU — Bupychl. Uctopust otkpeitus Bupycos (/. 1.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M KMU3HEHHOTO I1IMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKa, BBI3bIBACMbIC
Bupycamu. Bupyc nmmyHnonepunura yenoseka (BUY) — Bo3dyaurens CIIN/a.



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

JdeMoHCcTpanuu:

[Toptpersr: H. K. Konsuos, . U. Banosckui, K. A. Tumupszes.

Tabmunpl u cxembl: «Tunel mutanus», «Metabonuzm», «MUTOXOHIAPUSY,
«JHepreTudeckuii oOMen», «Xioporacty, «Porocunre3», «Ctpoenue JJHK»,
«Ctpoenre U PyHKIIMOHHpPOBAHUE TeHa», «CuHTe3 Oenka», «[ eHeTuuecKuili Komy,
«Bupych», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/a,
6aktepuodara, «Permnukarusa JJHK».

Ob6opynoBanue: monenu-anmunkanuu «Yasoenue [IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. PazMHOKeHNe M1 HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, win >KU3HEHHBIM LUK kieTku. MHtepdasza m mMuTo3.
[Ipoueccnl, mportekatomue B uHTepdaze. Pemnukamuss — peakuus MaTPUUHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIL
JIMIIONMAHBIA W TAIUIOMJHBIK ~ XPOMOCOMHBIC — HAOOpBL.  XPOMATHIBI.
[{uTonornueckue OCHOBBI PAa3MHOXKEHUSI W  MHIUBUAYAJIbHOIO  PAa3BUTHUSA
OpPraHHU3MOB.

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

[Iporpammupyemasi THOEIb KJIETKH — aroITo3.

DopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrioyioe U nosnoBoe. Bunbl 6ecmnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, I[IOYKOBAHWE OJIHO- W MHOI'OKJIETOYHBIX,
CIopooOpa3oBaHKe, BETETATUBHOE pa3MHOKeHUe. MIcKyccTBEeHHOE KIOHMPOBAaHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINHU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECIIOIO0TO.

Meiioz. Cragun wmeiio3a. [Ipouecchl, MpoucXoisilMe Ha CTagusix Meio3sa.
[ToBenenne xpomocom B Meno3e. KpoccunroBep. buonorudeckuid CMbICT H
3HAUYCHUE MEN03a.

['amerorenes — mporiecc 00pa3oBaHUsA TOJNOBBIX KJIETOK Y JKHWBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3zoBaHHE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30u[, SHIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SAWIEKIETOK U crepMaTo30uaoB. OIuiog0oTBOpPEHUE.
[TapTenorenes.

NunuBunyanbHOoe pa3BuTHe (OHTOTeHe3). OMOPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jrtanbl SMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobsieHne, TacTpyisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHe. TuUITbI
NOCTAMOPUOHAILHOTO Pa3BUTHS: MpsAMOE, HempsaMmoe (IMYMHOYHOE). BrusiHue



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

Poct u pa3Butue pacteHuii. OHTOr€HE3 LBETKOBOTO PACTEHMS: CTPOCHHUE
CEMEHH, CTAINU Pa3BUTHS.

JdemoHcTpanuu:

Tabmunpel u cxeMbl: «DOpMBI Pa3MHOXKEHHUS OPraHU3MOB», «J/[BoitHOE
OIUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHHE
pacrenuity, «Jlenenue xkietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomMocoMb», «Knerounsii mukin», «Pemnukanus JHK», «Mwuto3»,
«Merio3», «lIpsiMoe U HenmpsiMoe pa3BUTHE», «l'aMeTOreHe3 y MICKONUTAIONIUX U
yenoBekay, «OCHOBHBIE CTAIMM OHTOT€HE3a».

O6opynoBanue: MUKPOCKOTII, MUKpOIpenapaThbl «CnepmMaTo30M/1bI
MJICKOTTUTAIOLIETO», «SIHeKIeTKa MieKonuTarnero», «Kapmoknnes B KieTkax
KOpeIlKa JyKa», MAarHUTHas MOJEb-almuiukanusa «JleneHue KIeTKn», MOJeNb
JIHK, monens metadha3HOM XpOMOCOMBI.

JlaGopaTopHble U NpakTHYecKue padoThi:

Jlabopatopnasi pab6ora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopuasi pabora Ne 4. «3yueHue CTpPOCHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENnapaTaxy.

Tema 6. HacsieACTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopusa pa3BUTHUS T€HETUKU. POb LIUTONIOTUM
¥ SMOpPHOJIOTHH B CTAaHOBJICHUM TEHETHUKU. BKIIall POCCHIMCKUX W 3apyOESKHBIX
y4€HBIX B pa3BUTHE TE€HETHUKU. MeToapl TeHETUKU (TUOPHUIO0IOTHYECKUM,
IIUTOICHETUYECKUM, MOJICKYISIpHO-TeHETH4YeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
noHATHs. ['eHeTnyeckas CHMBOJIMKA, UCTIOJb3yeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeJIOBaHUs MPU3HAKOB, ycTaHOBJIeHHBIE I'. Menaenem.
MonorubpujiHoe CKpeuBaHue. 3akoH eAuHOooOpa3usi THUOPUIOB TMEPBOTO
nokojenus. IlpaBuino AgomMuHHUpOBaHWA. 3aKOH PACIICIUIEHUS MPU3HAKOB.
I'unoresa ynuctorsl ramer. IToHOE U HEeMOJHOE IOMUHHUPOBAHUE.

JluruOpuaHoe  CKpenmuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEIOBAHHS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
AHanu3upymoliee ckpeiurBanue. Fcrnoap30BaHe aHATU3UPYIONIETO CKPEIUBaHUS
JUTSI OTIpE/IeTICHUs TEHOTUITA OCOOH.

CuemienHoe HacinenoBaHue mpuszHakoB. Pabora T. Moprama 1o
CLEIUICHHOMY HACJIEIOBAaHUIO F'€HOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpHs HACIEACTBEHHOCTH. | €HEeTUYEeCKHUE KapThl.



I'enernka mosa. XpoMOCOMHOE ONpeAeNeHrne nojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omMoramerHbie W TeTeporamMeTrHbie opraHu3mbl. HacnenoBanue
MPU3HAKOB, CLEIUIEHHBIX C MOJIOM.

N3menunBOCTh. BB N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHASL.
Ponp  cpenpl B HEHAcneACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(PUKAIMOHHON NU3MEHUMBOCTU. BapualiMoHHbIN psii M BapuallMOHHAsI KpUBasl.
Hopma peakuum npusznaka. KonuyecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HOopMa peaktuu. CBolcTBa MOAU(PUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBennasi, Wid TeHOTUIIMYECKas, W3MEHUYHUBOCTh. KoMOMHAaTHBHAas
W3MEHYMBOCTh. Melo3 U TMOJ0BOM Mpolecc — OCHOBAa KOMOMHATHUBHOM
U3MEHYMBOCTH. MyTallMOHHas U3MEHYNBOCTh. Kitaccudukarus MyTamnuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHBbIE. HacToTa ¥ MpUYuHbl MyTauuid. MyTareHHble (akTopsbl.
3aKOH rOMOJIOTMYECKHUX PSAJO0B B HaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETHUKH
YeJIOBEKA: TeHealOrnUeCKril, OJTM3HEIIOBBIN, IIUTOTCHETHYSCKHUI, OMOXUMHUYCSCKHI,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMenHoe ONPEACIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOLIBIO
[111P-ananu3a. HacneacTtBenuble 3a00jeBaHUsS YEIOBEKA: TI'CHHBIE OOJIC3HH,
00JIe3HU C HACIEIACTBEHHOM MpPEapacnoiOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBbIe KiIeTKU. [IpuHIUIBI
3I0pOBOr0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUCHUSI T€HETUYECKUX
Oone3Heil. Menuko-TeHeTHYecKkoe KOHCYJIbTHpPOBaHHE. 3HAYCHHE MEIUIIMHCKON
TE€HETUKU B MPEAOTBPAICHUH U JIEYECHUU TeHETUYECKUX 3a00JIeBaHU YeI0BEKA.

JlemoHcTpanum:

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

Tabmumpt  u cxeMmbl:  «MOHOrMOpHUJIHOE€  CKpEIIMBaHUE U €ro
LIATONCHETUYECKAass OCHOBAa», «3aKOH pACHICIUICHHS W €ro UUTOr€HETHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpuymHoe  CKpenuBaHue,
«{uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEIIIMBAaHUS», «Menos»,
«B3aumoneincTBue aiJieNbHBIX TE€HOB», «l['€HeTM4yeckue KapThl pACTEHUH,
XKUBOTHBIX U YEJIOBEKa», «l'€HeTuka moyia», «3aKOHOMEpPHOCTHU HacCJIEIOBaHUs,
CLUEIUIEHHOIO C 1noJIoM», «KapuoTumbl 4YenoBeKka W JKUBOTHBIX», «Buubl
U3MEHUYMUBOCTIY, «MonudukanronHas W3MEHUYMBOCTH», «HacnemoBanme pesyc-
dakTopay, «I'eHeTuka rpymm KpoBu», «MyTallioOHHAss K3MEHUUBOCTH.

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



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

JlaGopaTopHble u npakTu4YecKue padorTbli:

Jlaboparopnasi padora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTHOPUAHOTO CKPEIMBAHUS Y APO30(HIIbI HA TOTOBBIX MUKpPOIpEnapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yuenne MoauPUKaIMOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW.

JlabopatopHast pabora Ne 7. «AHanu3 MyTrauuil y Apo30(uiabl Ha TOTOBBIX
MUKPOIIPENApaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M IMPOLECC. 3apOKACHUE CEJIEKUNHU U JTOMECTHKALHS.
Yuenne H. . BaBuioBa o0 1eHTpaX NPOUCXOXKIAEHUS W MHOroo0pas3us
KYJBTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKIEHHUS AOMAIIHUX XUBOTHBIX. CopT,
OpOAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U UHAMBUAYAJIbHBINA OTOOPHI B
CENEKIIMM pPACTEHUH M KUBOTHBIX. OIlEHKAa 3KCTepbepa. bIM3KOpOICTBEHHOE
ckpemBaHue — HHOpuAMHr. Ywucrass nuHusa. CKpelMBAHUE YHCTBIX JIMHUM.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIUHT.
Otrnanénnas rtulOpuauzanus U e€ ycnexu. VCKycCTBeHHBbIM MyTareHes U
MOJIyYEHUE TOJUIUIONJOB. JIOCTMIKEHHSI CENEKIMM pACTeHHH, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpacib NPOWU3BOACTBA. ['€HHas MHXKEHEpHUs. OTambl
co3ganus pekomOunantHod JIHK wu Ttpancrennsix opranuzmoB. Kierounas
uHKeHepus. Kiierounsle KynbTypbl. MUKPOKIIOHAJIBHOE PAa3MHOKEHUE PACTCHUM.
KiioHnpoBanue BBICOKOIPOIYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okonoruyeckue W dtudyeckue  npoodsembl. MO —  reHermyecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

[Toptpersr: H. W. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanos.

Tabmunpel U cxembl: kKapta «lleHTpbl NPOUCXOXKICHUS W MHOTo00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopojsl JOMalIHUX KUBOTHBIX», «CopTa KYJbTYPHBIX
pacteHuit», «OTaanéunas ruopuan3anusy», «Padborsl akagemruka M. @. MIBaHoBay,
«ITonummongus», «OOBEKThI OuOTEeXHONOTUU», «KieTouHble KyJIbTYypbl U
KJIOHHpOBaHUe», «KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJIsIKH TIOA0B U KOPHEIIOI0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHwid, repoapuii «CenbCKOX03SIMCTBEHHBIE PACTCHUSY.



JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Okckypcuss «OCHOBHBIE METOJBI W JOCTHXKEHHUS CEJEKIMU PACTeHHH W
AKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, TUIEMEHHYIO bepmy,
COPTOUCTIBITATEIILHBIM ~ y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JIaOOpATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBoIrOMOHHASI OMOJIOTHS.

[IpennochUiIki BO3HMKHOBEHHUSI JBOJIOIMOHHOW TEOPUU. DBOJIOLMOHHAS
Teopus U €€ MecTo B Ouosoruu. BiusiHue 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CeuperenscTBa 23Bomoonuu. llaneoHTtonmornueckne: MOCIEAOBATEIBHOCTD
NOSIBJICHUSI BUJOB B MaJ€OHTOJOTUYECKOM JIETONMUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cXoacTBO U paznuune GayH u Giop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJICTBA W PA3IU4Ms SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX META0OJNMYECKUX NyTeH y BCexX
OpPraHu3MOB.

OBomonmonHas Teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHHUS
JnapBUHM3MA. JIBMXKYyIIME CHJIBI 3BOJIOIMU BUIOB 10 JlapBuHY (M30BITOUHOE
Pa3MHOXXEHUE MPU OTPAaHUUYEHHOCTU PECYPCOB, HEOINpEAETEHHAsT U3MEHUYUBOCTb,
O0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3o (CTI) u e€ OCHOBHBIE MOJI0KEHHUS.

MukposBomonus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIIOIUY.

JBrxymue cuibl ((hakTOpbl) SBOMIONWUA BHIIOB B MpUpoje. MyTalMOHHBIN
npoIecc W KOMOWHATHMBHAS W3MEHYHMBOCTH. [lOmymsiimoHHBIE BONHBI W Apeid
reHoB. M3oms1us u Murparusi.

EcrectBennsiit otO0p — HampaBiswonmi (aktop sBomonuu. Dopmel
€CTECTBEHHOT'0 0TOOpa.

[Iprcnoco6eHHOCTh OpPraHU3MOB Kak pe3yJbTaT 3BoJoIuu. [Ipumeps
PUCIIOCOOJIEHU Y Opranu3MoB. ApoMopd03bl U UAHOAJANITAIIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomonuss. DPopMbl  IBONIONUU:  (UIIETHYECKasd, IUBEpreHTHas,
KOHBEpIreHTHasl, mapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

[IpoucxoxaeHne OT HeCleUHAIN3UPOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anys. AJanTUBHAS paiHALIUs.

JdeMoHcTpanuu:



[Toptpetsr: K. JIunnuei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkenb, ®. Mromiep, A. H. Ceepuios.

Tabnuiel 1 cxembl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoAbIlu
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppOBI  3a
CyllecTBOBaHHE», «EcTtecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHU»,
«MHoroo6pasue  TOpoa  KUBOTHBIXY, «[Tomynsiuuny, «MyTauroHHas
U3MEHUYUBOCTHY», «ApomMopdo3sl», «amoamantanum», «OOmas aereHepanus»,
«/IBmxymue cunbel 3Bomoouuny, «Kapra-cxema wapmipyra myremectBas Y.
HapBuna», «bopb0a 3a cymectBoBaHue», «IIprucnocoOJEHHOCTh OpPTraHU3MOBY,
«["eorpaduueckoe Bug000pazoBaHuey, « IKOIOITHUYECKOE BUI000Pa30BAHKE.

OO6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMH OKPACKH,
HAOOp IJIOOB M CeMsH, KoyuieKmus «[IpuMepbl 3alMTHBIX MPUCTIOCOONICHUN Y
KUBOTHBIX», MOjielb «OCHOBHBIE HAIPaBJICHUS SBOJIOIUNY», O0BEMHAS MOJIEIb
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KouieKuus «DOpMBI COXPAHHOCTH
VMCKONAEeMbIX JKMBOTHBIX M pPacTeHWi», Moaenb amuimkanus «llepekpécr
XpOMOCOM», BJaxHble mpenapatbl «Pa3Butne HacekoMoroy», «Pa3Butue
JSATYUIKWA», MUKpomnpenapaT «/pozoduna» (Hopma, myrauud GopmMbl KpbUIBEB U
OKpacKH Tela).

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlaboparopnass pabora Ne 1. «CpaBHeHue BHJIOB TIO MOP(HOIOTUUECKOMY
KPUTEPHUIO».

JlaGopartopnas padora Ne 2. «Onucanue mpucnocoO0JICHHOCTH OpraHu3Ma H
€€ OTHOCHUTEIBHOT'O XapAKTEPa».

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHayuHble TpEACTaBIEHUs O 3apOXKIACHUM XKU3HU. HayuHble TUDOTE3BI
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: aOuoreHe3 W MaHCTEpMHs. XUMHUYECKas
ABOMIONMS. AOMOT€HHBIA CHUHTE3 OPraHWYECKUX BEIIECTB U3 HEOPraHUYECKUX.
DKCNEPUMEHTATBHOE OATBEPKICHNE XUMUYECKON 3BOMtoIMU. HavanbHbie ATamnbl
ouonornyeckoi sBomoruu. ['nunoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM W HMX 3BOIIOLUSL.
DopMHUPOBAHNE OCHOBHBIX T'PYIII )KMBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam U nepuopaM. Karapxein. Apxeickas u
npoTtepo3oiickass dpel. llaneosoiickas spa u €€ mepuombl: KEMOPHICKUIA,
OpPJIOBUKCKHH, CUITYPUUCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa U €€ NEPUOAbI: TPUACOBBIN, FOPCKUNA, METTOBOM.

KaiiHo3oiickass »pa W €€ mNepuojabl: MNaJCOr€HOBBIA, HEOIE€HOBBIM,
AHTPOIIOr€HOBBIM.



XapakTepucTuKa KiMMaTa W TeoJIoTUYeCKUX mpoiieccoB. OCHOBHBIE ATarllbl
ABOJIIOIIMM PACTUTEIBLHOI'O M JKMBOTHOrO Mupa. ApoMopdo3bl y pacTeHHil u
XKUBOTHBIX. [losiBNIEHNE, pacBET U BBIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMyYecKOro MHUpa KaK OTpakeHHe 3BoNOUUU. (OCHOBHbBIE
CHUCTEMATUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOLMS YETTOBEKA. AHTPOIIONIOrUs KaK Hayka. PazBurue npeacTaBieHuid o
IPOUCXOXKIAECHUU YelloBeKa. MeTtoabl H3ydeHUsi aHTpornoreHe3a. (CxonctBa u
pa3yinuus 4eI0BeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHHUE YETTOBEKa.

JBwxymue  cuwibl  (QakTopbl)  aHTPONOrEHe3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOIIeCTBeHHBIH 00pa3 KHU3HHU,
U3rOTOBJIEHUE OPYJUN TPY/A, MBILLJICHUE, PEYb.

OcCHOBHBIE CTaIMM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTpajgonuTeku, Yenosek
yMmenbid, Yenosek npamoxomsauui, YenoBek HeanaepranbCKun, Yemosek
pa3ymHbIlil. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYILECTBOBAHMS, O0JIACTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUA.

YemoBeueckue pacbkl. OCHOBHBIE OONBIIME  PAChl:  €BPOIECOWIHAS
(eBpasmiickasi),  Herpo-aBCTpajoujHas  (9KBaTOpuajbHas),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  YepTbl  NMPUCHOCOONEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBUSIM CylIeCTBOBaHUA. ENWHCTBO yenoBEYECKUX pac.
Kpuruka pacusma.

JemoHncTpanum:

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

Tabmumel U cxembl: «Bo3aukHoBeHne CoOTHEYHOM CHUCTEMBI», «Pa3BuTue
opraHuueckoro wmupa», «PactutenbHas KieTka», <« KuUBOTHasi  KJETKay,
«IIpokapuornueckas Kierka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE aHATOMUYECKMX YEpPT CTPOCHUS YENIOBEKAa U UYETOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJCOHTOJOTMUYECKHMX  HAXOJOK  MPEJIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «JlpeBHenmue moam», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JI0IN», «HeI0BEeYECKUE pachh».

O6opynoBanue:  mymsixu — «l[IpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHJepTaiblla, KPOMAaHbOHIIA), CJCHKU WU
U300pa)KE€HUsI KaMEHHBIX OpYAUil NEepBOOBITHOrO YeaoBeKa (KaMHHU-YOMIEPHI,
pyomma, ckpebjia), TeoXpOHOJOTrHYecKass TaOnuma, KOJUIeKIus «DopMbl
COXPAHHOCTH MUCKOMAEMBbIX )KUBOTHBIX U PACTECHUI».

JlabopaTopHble U IpaKkTHYecKne padoThbl:

[Ipaktuueckas padora Ne 1. «/3yyeHue ucKomaeMbIX OCTaTKOB PACTEHHUM U
KUBOTHBIX B KOJUIEKLIUSIX.



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

Tema 3. OpranusMbl M OKpPY:KaKIIAs CPeaAa.

DKoJorvs Kak Hayka. 3aaud ¥ pa3zensl 3KOJOruH. MeTobl HKOJIOrMYEeCKUX
UCCIIEN0BAaHNN. DKOIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, IMOYBEHHAs,
BHYTPHOPIraHW3MEHHAs.

Okonorudeckue Qaktopel. Kriaccudukamms sxomorndeckux (HaKkTOpPOB:
abnotnyeckue, OWOTHMYECKHME U aAHTPOIOreHHble. JlefcTBUE HKOIOrHYEeCKUX
(GakTOpOB Ha OPraHU3MBbI.

AbGuoTtnueckue (QakTopbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIU3M.
[IpucnocoOnennss  OpraHU3MOB K  JACUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckue puTMsl.

buornueckue (bakTopHI. Bunanr OMOTHUYECKUX B3aUMO/IEVICTBUN:
KOHKYpPEHIUS, XUITHUYECTBO, CUMOMNO03 U ero ¢gopmel. [lapazutusm, koonepanus,
MyTyallu3M, KOMMEHCAIu3M (KBapTHUPAHCTBO, HaXJEOHWYECTBO). AMEHCAIH3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOACHCTBUMH JUIsl CYILECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasund. OCHOBHBIE IOKa3aTeau
NOMYJSAUMU: YHUCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, IPHUPOCT,
murpanys. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ peryssius.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymbombar, K. ®@. Pynbe, O. ['ekkens.

Tabmuupl u cxemsl: kapta «lIpupognsie 30HbI 3eminy, «Cpeabl OOUTAHHS
opranusMoB», «®doronepuoauzm», «llonymsamun», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTHU NONMYyJIAUUU HHPY30pun-Tyhenpku», «llumessie nenm».

JlaGopaTopHblie U NpakTHYecKue padoThl:

Jlabopatopnas pabora Ne 3. «Mopdosiornueckre 0COOEHHOCTH PacTEHUHN U3
Pa3HbIX MECT OOUTAHUSY.

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeycay.

[IpakTuueckas padora Ne 2. «[loncyér mioTHOCTH NOMYASUUN Pa3HbIX BUIOB
pacTEHU».

Tema 4. Coo01ecTBa ¥ IKOJIOrHYECKHE CHCTEMBI.

CoobmiectBO opranu3MoB — OuoreHo3. CTpyKTypbl OWOIIEHO3a: BHUAOBaf,
NPOCTPAHCTBEHHAs, Tpoduueckas (muineBasi). Bunabl-momuHantel. CBsA3W B
OHOIIEHO3E.

Dkonoruyeckue cucrembl (3Kocuctemsbl). [lonsitue 00 »sKocucreme
ouoreoneHo3e. @OYHKIIMOHAIBHBIE KOMIIOHEHTbl HKOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, penylueHThl. KpyroBopoT BelecTB U MOTOK SHEPTUH B SKOCUCTEME.
Tpoduueckue (muuieBble) YpPOBHU OHKOCUCTEMBI. [luileBble 1EeNnu U CEeTH.
OcCHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MNPOAYKIHUS. ODKOJIOTHMYECKHE
NUPAMUIBL: TPOAYKIIMW, YHCICHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHCTEM:
YCTOWYUBOCTH, CAMOPETYJISALN, pa3BUTHE. CyKIECCHS.

[IpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCUCTEMa XBOWHOTO
VI IIUPOKOJIMCTBEHHOIO JIeca.

AHTpONIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0351CTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTop ycroiunBoctu sKocucteM. CoxpaHeHUe
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o ouocdepe. I'paHuiisl, coctaB U CTpyKTypa
ouocdepnl. JKuBoe BemectBO u ero ¢yHkuuu. OcobeHHocTH Ouochepsl Kak
rI00aIbHOM 3KOCHCTeMBbl. J[MHaMHueckoe paBHOBECME U oOpaTHasi CBs3b B
ouocdepe.

KpyroBopoTsl BeIeCTB 1 OMOr€OXMMHYECKUE LUKIIBI 3JIEMEHTOB (yriepoJa,
azora). 3oHaNbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Orochepe 3emian. AHTpororeHHble U3MEeHEeHUs B Ouocdepe.
I'moGanbpHBIC SKOTOrHYecKue IPOOIEeMEI.

CocyiiecTBoBaHue MIPUPOJIBI 151 YEJI0BEYECTBA. Coxpanenue
O6nopa3zHooOpa3usi Kak OCHOBa yCcToHuMBOCTU Ouocdepbl. OcHOBa pallOHATBHOTO
yIOpaBJICHUsT TPUPOJHBIMU pecypcaMd M HX HUCHOJb3oBaHuE. JloCTmkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

[Toptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmumpr 1 cxembl: «llumeBbie nenw», «buomeH03: cOCTaB U CTPYKTypan,
«[Ipuponubie coobmiectBa», «llenmn mnwuranus», «IKOJIOTHYECKAS MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOrO Jiecay, «IKOocUCTeEMa
XBOMHOro  Jjeca», «buomeHos BomoéMan, «ArpoueHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JCWUCTBUS Ha Ipupoay», «BaxuHeWmme HUCTOYHUKHU
3arps3HEHUS] BO3/JyXa U TPYHTOBBIX BOA», «IlouBa — BaKHEMIIasi COCTABISAIONIAS
ouocheprr», «Daktopsl Aerpaganuu nousy, «llapHukoBsiil 3¢dexT», «DaKkTopshl
paaMoaKTUBHOIO 3arps3HeHust Ouocdepni», «OOmas cTpykrypa Ouochepsi»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yrinepozaa B Ouocdepe», «KpyroBopor a3oTa B IpupOAe».

O6opynoBanue: Mopenb-anmmukanus «TUnuyHble OMOLEHO3bI», TepOapuii
«PacturenbHbie coobiiecTBay, koiiekiuu «buoreHo3y, «Bpenurenu BaxHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUIGKIMH pACTEeHUH W
KUBOTHBIX, MPUHAUICKAIINE K PA3HBIM SKOJIOTMYECKUM TpPYIIIaM OJHOrO0 BHIA,



Kpacnas xnura Poccuiickoit ®enepaunu, u300paKeHUs OXpPaHIEMbIX BHJIOB
PaCTEHHI U JKUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATbBI OCBOEHUA [TPOIPAMMLI 11O
BMOJIOTMN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cornacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaram
OCBOCHHS  OOYyYalOIIMMHUCSA TIpOorpaMM  cpeaHero oOmero  oOpa3oBaHMS:
JMYHOCTHBIM, METAMPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJNbTATOB OCBOCHUS IpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIUMUCS POCCUMCKON
rpaXXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpENENeHUI0, HaIN4he MOTHBAIlMM K  OOyYeHHIO  OWOIOruw,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJAUIUMN Pa3BUTHUA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JESITEIbHOCTH I[I€HHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMU CHUCTEME
OMOJIOrMYECKOT0  00pa30BaHMs, HAJIUYME HSKOJOTMUECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS MpeaMeTa «buomorus» IOCTUTarTCs B
EIMHCTBE Y4YCOHOW ¥ BOCIUTATENHHOW JCATEIHPHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMUA POCCUUCKUMU COIMOKYJBTYPHBIMU, HCTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOPMaMu
MOBEJICHUS M CIIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHHUS, CAMOBOCIHUTAHHS U
CaMOpAa3BUTHUSA, pPA3BUTHS BHYTPEHHEW MO3WLMUU JUYHOCTH, NATPUOTHU3MA,
YBAKEHUS K 3aKOHY M ITPABOMOPSIAKY, YEJTOBEKY TPYZa U CTapIIEMy IOKOJECHUIO,
B3aUMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACJICIUI0 U
TpaAULUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKpYXaroUIeH cpele.

JIndHOCTHBIE pE3yJbTaThl OCBOEHUSA YyueOHOro mpenmera «buogorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIpaBJICHUM
BOCTIUTATEIbHOM JESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YUAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATEIbHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W MO3HABATEIBHBIX 33/1a4, BHITIOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO IMO3UIIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€

YMEHHUE yYWUTHIBATH B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBbIX, T[IO03HABATENIbHBIX M HCCJIEAOBATEIbCKUX 3aJlad, YBaXKUTEIbHOTO
OTHOILIEHUS K MHEHUIO OIMOHEHTOB NpPH OOCYXKJACHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS :

c(hopMUPOBAHHOCTH POCCUNCKOHU TPaKTaHCKOMN UJICHTUYHOCTH,
NaTPpUOTU3Ma, YBAXKEHUS K CBOEMY HapoOJy, UyBCTBA OTBETCTBEHHOCTU IE€pEN
Ponunoy, ropmoctm 3a cBOM Kpad, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE W HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIEIUIO U MaMATHUKAM MPUPOIBI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTHh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
MIPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOT 0 00I1IeCTBA;

ujeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cy/Ib0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIr0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOT O TTOBE/ICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOrO OYyAYIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJUTENSAM, CO3JJaHUI0 CEMBU Ha OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusIMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ICTETUKY OBbITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN’;



MOHUMAaHHE YMOIIMOHAIBHOTO BO3/ICUCTBUS KUBOUM MPUPOJIBLI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIATh KAYECTBA TBOPUYECKOU JIMUHOCTH;

5) ¢usuueckoro BocnuTaHusi, GOpMHPOBAHMS KYJbTYPbI 310POBbSl U
3MOIMOHAJIBLHOIO 0JIarONmoJIyYns

NOHMMaHUE W peanus3alus 30pOBOro M 0Oe30macHoro obpa3a >KU3HU
(3mopoBOo€  TWHUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peEryisipHas Qundeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE 1EHHOCTU MNPaBWJI HWHIWBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUE TOCEICTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTUKOB, KypeHUs1);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTUBHOM JESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHSATh TaKyI0 ACSTEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccud ¢ Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS:

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIICHUE YPOBHS HKOJIOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IUIAHUPOBAHUS TOCTYNKOB W OIEHKM WX BO3MOXHBIX TIOCJIEACTBUN  JIst
OKPY’KAIOIIEH CPEBI;

OCO3HAaHHE TJI00aTBPHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM W MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHWSI W YMEHUS TPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PaIMOHAIBHBIM
OPUPOJIONOIB30BAHMEM  (COONIOJIEHHE  MpaBWI  MOBEIEHUS B  MPUPOJE,
HAIIPaBJICHHBIX HA COXPAHEHUE pPABHOBECUSI B DJKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHochephl);



aKTUBHOE HEMpUATHE JEHCTBUH, NPUHOCIIINX BpeA  OKpYKaromen
NPUPOTHONW Cpele, YMEHHE MPOTHO3UPOBATH HEOJIArOMPHUSTHBIE 3KOJIOTHYCCKUE
MOCIIEICTBUSA MPEANPUHUMAEMbBIX ACHCTBUN U NPEOTBpAIIaATh UX;

HAJINYUE Pa3BUTOTO HKOJIOTMYECKOTO MBIIIJICHUS, SKOJIOTMYECKON KyIbTYpHI,
OTIBITA AESITeNbHOCTH HKOJIOTUIECKOM HampaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATHCS UMM B IO3HABATENIbHOM, KOMMYHHMKATUBHON M COIMAIBHOMN
IPaKTHKE, TOTOBHOCTH K YYacCTHIO B MMPAKTUYECKON JEATEIbHOCTH SKOJIOTMUECKON
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILIECTBEHHOW NPAaKTHKH, OCHOBAHHOIO HA JUAJiOre
KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHME SI3BIKOBOM M YHTATENbCKOW KYIbTYphl KaK CpelCTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMU U MIO3HAHUS MUPA;

NOHMMaHUe crnenu@uKku OWOJIOTUM KaK HayKd, OCO3HaHUS €€ poiu B
(OpMUPOBAHUU PAIMOHATBHOIO HAYYHOTO MBIIIJIEHHUS, CO3JaHUU LEIOCTHOTO
NPECTaBICHUs 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE MPHUPOJIbI, YeIOBEeKa U
oOlIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICeHUH MpodsieM
COXpPaHEHUs PUPOJITHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTUHU JJISi COBPEMEHHOH NWBUIU3AIUU:
o0ecCrieueHHsT HOBOTO YPOBHSI Pa3BUTHS MEIWIIMHBI, CO3/IaHUE TMEPCTIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh PECypcHbIE  TPOOIEMBbI  Pa3BUTHS
YeJI0BEUECTBa, NIOMCKA MyTel BbIXOAA U3 INIOOATBHBIX IKOJOTHYECKUX MPOoOJieM U
o0ecmieueHuss Mepexola K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHATHLHOMY
UCTIONB30BAaHUIO TPHUPOIHBIX PECypcoB W (HOPMHUPOBAHHMIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJIOTMYECKUX 3HAHUM B LEIIX
MOBBIIIICHUST  OOIIEH KYNbTYpbl, €CTECTBEHHO-Hay4HOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHATILHOW TPaMOTHOCTU OOydarommxcs, GopMupyeMoi
IpY U3y4YE€HUU OMOJIOTHH;

NOHMMaHUE CYIIHOCTH METOJOB MO3HAHMs, UCTHOIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCIOJIb30BaTh MOJIy4aeMble 3HaHHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUU OKPYKAIOUIEro MUPA U MPOUCXOASAIIMX B HEM HM3MEHEHUH,
yMEHHE JielaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE Hay4dHbIX (PaKTOB U
MUMEIOIINXCS JAHHBIX C IEbIO MOJYYeHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO MCMOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus NpooOJieM B pealbHbIX KU3ZHEHHBIX CUTYAIIUAX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JesTeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IPOEKTHYIO M UCCIEIOBATENBCKYIO IEITEIbHOCTh HHAUBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA MO OHOJIOrMU B
COOTBETCTBUM C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble pPe3yIbTaThl OCBOCHHS Y4eOHOro mnpeaMera «bHoaorus»
BKJIFOYAIOT: 3HA4YMMbIe JJI1  (OPMUPOBAHUS MHPOBO33PECHHS OOYyJarONUXCs
MEXIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPAKAIOIIUE
I[EJIOCTHOCTh HAY4YHOW KapTUHBI MHpa U CHenuduKky METOJ0B IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, SBJICHUE, MPOIECC,
CUCTeMa, Hay4YHBIN (aKT, MPUHIUII, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWS,
UCCe/0OBaHNe,  HAONIOJICHUE,  HW3MEpPEHHe,  DJKCIEPUMEHT U JIPYTHX),
yHUBEpCaJIbHbIe ydeOHbIe JeWcTBUS (TTO3HABaTEIbHBIC, KOMMYHHUKATHBHBIC,

PETYISTUBHBIE), obecrneunBaroIne dbopMupoBanue (GyHKIIMOHATBHOU
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYyYalIIHUXCS, CIOCOOHOCTh
o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIEC MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS U  YHUBEpPCAIbHbIE ydeOHbIE JICUCTBUS B
ITO3HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS MPOTrpaMMbl CpPEIHEro OOIIero
00pa3oBaHuUs TOHKHBI OTPAXKaTh:

OBaanenne YHUBeEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHBIMU
AeCTBUAMMU:

1) 6azoBble JIOTHYECKHE IeiCTBUS:

CaMOCTOSATENTbHO  (QOpMyNHMpOBaTH U aKTyaJlIM3UpoBaTh  MpoOIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUWA MPUEMBI JIOTUYECKOTO MBbIIIICHUS
(aHann3a, CUHTE3a, CpaBHEHUsI, KilacCupUKaIuu, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJIOTUYECKUX MOHATUM (BBIACTATH UX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATH
CBSI3U C IPYTUMU TTOHSTUSIMU);

OMpENEeNsATh LeNU JAeITEIbHOCTH, 3aJaBasi MHapameTpbl U KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEJISIMHU;

UCIIOJIb30BaTh OMOJIOTHYECKUE MOHATHUS ISl OOBsICHEHUSI (DAKTOB U SIBJICHUIA
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKHUE PACCYXICHUS (MHIAYKTUBHbBIE, JCHYKTHUBHBIC, IIO
AQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

PUMEHSTh CXEMHO-MO/ICJIbHbIE cpelcTBa TUTSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHUI B M3Yy4aeMbIX OMOJOrMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEYMH  Pa3HOr0  poJa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UICTOYHUKAX;

pa3palarbiBaTh IUIAH pEIICHUs MPOOJIEMbl ¢ YYETOM aHalIM3a UMEIOLIUXCA
MaTepHAIbHBIX 1 HEMAaTEpUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUMN J1EATEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabdOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPH PEIIEHUH )KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHUE TeHCTBHUA:

BJIa/I€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MIPOEKTHOM AESITETbHOCTH,
HaBBIKAMHM  pa3pelieHus mpoOieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/I0B PEUIEHUS] TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
pa3IMYHBIX METOOB IMO3HAHUS;

UCIIOJIb30BaTh pa3JIMYHbIE BUJBI JIEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHUS, €ro HWHTEpPIpEeTalH, MPEoOPa3OBaHUIO M TPUMEHEHHUI0 B Y4YEOHBIX
CUTYalMsIX, B TOM YHCII€ IPHU CO3/IaHUU YYEOHBIX U COLMAIbHBIX IPOEKTOB;

(opMUpOBaTh HAYYHBIH THUI MBIIUICHUS, BIAaJETh HAYYHOH TEPMUHOJIOTHEMH,
KJIFOUEBBIMU NOHATUSIMU U METOJIaMU;

CTaBUTh M (OpMYIUpPOBaTH COOCTBEHHBbIE 3aJadyd B 0Opa30BaTEIbHOM
JESATENbHOCTU Y KU3HEHHBIX CUTYalUsX;

BBISIBJISITh NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpoOBaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ pElIeHUs, HaXOAMTh apryMEHThl IS J0Ka3aTelbCTBa
CBOMX YTBEP)KIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

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

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

OCYUIIECTBJISATh LI€JICHANPABICHHBIA MOUCK NEpPEeHOoca CPEACTB M CHOCOOOB
JeMcTBUSI B TPO(PECCUOHAIBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 M MPAKTUYECKYIO O00JacTH
KU3ZHEJEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00JIaCTEH;

BBIJIBUT'aTh HOBBIE WJEH, MPEIIaraTb OPUTrMHAIbHBIE MMOAXOJAbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOIYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) pabora ¢ nunopmanueii:

OPUEHTHPOBATHCS B PA3JIMUYHBIX UCTOYHHKAX MHPOpMAIMH (TEKCTe y4EOHOTO
nocobus, Hay4YHO-TIONMYJISAPHOM JUTEpaType, OHOJIOTMYECKHX CJIOBapsAX U
CIpAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeETe), aHaIU3UPOBATh



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

(dbopMynHpOBaTH 3aMPOCHl U MPUMEHSTh PA3JIMYHBIE METOJbI MPHU TOUCKE U
orbope Omonornyeckoil nHGOpMAILIUK, HEOOXOIUMOM I BBIMOIHEHUS Y4eOHBIX
3ajay;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIb30BAHUS PA3TIMIHBIX
MIOWCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMYy  TpEACTaBICHUS
Oouosornueckor uHGpopmaruu (CXeMbl, TpapuKu, TUarpaMMbl, TaOJUIbI, PUCYHKHU
" Ipyroe);

UCTIOIB30BaTh HAy4YHBIH $3BIK B KA4eCTBE CpEACTBa MpH paboTe ¢
Ouojornyeckod HMHQPoOpMalMe: MPUMEHATh XHMHUYECKHe, (unyeckue WU
MaTeMaTUYECKUe 3HAKW W CUMBOJBI, (DOpMysbl, abOpeBHATYpY, HOMEHKIATYpY,
UCMOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJNICTBA
HATJISTHOCTH,

BJaJIeTh  HABBIKAMU  pAacloO3HABaHUS W 3alUThl  WH(OpMAIWH,
uHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

1) oO1eHme:

OCYIIIECTBISTH KOMMYHHUKAIIMU BO BCeX cepax KU3HU, aKTUBHO YIaCTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMou TeMmbl (yMEHHE 3a/JaBaTh
BONIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeasiaraeMoit
3a/la4¥, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX YYaCTHUKOB
Juanora Win JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CPEACTBA OOINECHUS, TOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyaIUH,
YMETh CMSTYATh KOH(JIUKTHI U BECTH MTEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aUMOJCHCTBHS, TTOHUMATh
HAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU (popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BATh MPEUMYIECTBA KOMAaHIHON W WHIWBHUIYaJIbHOU
paboThI MpU PEIICHUH OUOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
IPUMEHEHUS TPYNIOBBIX (OPM B3aUMOCHCTBUS NP PEUICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JIEUCTBHMA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaKJ10TO YJeHa KOJUIEKTHBA;



NPUHUMATh LEIU  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTMKEHHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacnpenensTh poiu ¢ y4€TOM MHEHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOU padOThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIaJa M KaXKIOrO YYaCTHHKA KOMAHIbI B
001Ul pe3ysbTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE MPOEKTHI, OLEHWBATh WJAEU C TMO3ULUU HOBU3HBIL,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIMSIX, TPOSBIIATh TBOPYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

OBJialeHMe YHUBEPCAJIbHBIMHU PEryJSITHBHBIMHU J€iCTBUSIMM:

1) caMmoopraHu3anms:

UCIIOJIb30BaTh OWMOJOTUYECKUE 3HAHUS JUIS BBISBICHUS MPOOJIEM U UX
pElIeHHs B )KU3HEHHBIX U YY€OHbIX CUTYalUsX;

BHIOMpAaTh HAa OCHOBE OWOJOTWYECKUX 3HAHUW I1I€JIEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JEWCTBUSX M IMOCTYINKAaxX IO OTHOILICHUIO K KMUBOW IPUPOJE,
CBOEMY 3JIOPOBBIO M 3/I0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATEIbHYIO NESTEIbHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbLHON
JNEATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH  pEIICHUST NPoOJeMbl ¢ y4E€TOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPENOYTECHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacumupsTh paMKu y4eOHOro MpeIMeTa Ha OCHOBE JIMUHBIX MIPEANOUYTECHHUI;

nenaTh OCO3HAHHBIN BBIOOpP, apTYMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW HPYAULMU B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OILIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJQJCTh  HABBIKAMHU  TIO3HABAaTEIbHOW  pedUIeKCMM  KaK  OCO3HAHMUS
COBEpIIAEMBIX JCUCTBUM W MBICIUTENBHBIX MPOLECCOB, HX PE3YJIbTATOB U
OCHOBAHUM, UCIOJIb30BaTh MPUEMBI pedIeKCUM Il OLICHKU CHUTyalluu, BbIOOpa
BEPHOI'O PEUICHUS;

YMETh OLICHUBATh PHUCKHM WU CBOEBPEMEHHO MPUHUMATH PEIIEHUS 10 HUX
CHIKCHUIO;



IPUHUMATh MOTHBBI M apryMEHTBl JPYIrUX NPU AaHAIU3€ pPe3yJbTaTOB
NEeATENbHOCTH;

3) npuHsTHE CeOsl M APYTHUX:

NpUHUMATh ce0s, MOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX MPU AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JIPYrUX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C NO3ULUHU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHpie pe3ynbrarhl ocBoeHUs Tporpammbl COO mo Owomoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crielupuyeckue ajas yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUWS, YMEHUS U CIIOCOOBI IEUCTBHI 1O OCBOCHHIO, MHTEPIIPETAIIUU U
peoOpa3oBaHUIO0 3HAHWUN, BUBI NEATEILHOCTH IO MOJYYCHUIO HOBOT'O 3HAHUS U
NPUMEHEHUIO 3HAHWI B Pa3fIMYHBIX YUYEOHBIX CUTYalUsSIX, a TaKkKe B PEAbHBIX
KU3HEHHBIX CHUTYyallusX, CBS3aHHBIX ¢ Ouojorueil. B mporpamme mnpeaMerHbie
pe3yNbTaThI MPEACTABICHBI IO T0JIaM 00yUYEHUS.

[IpenMeTrHble pe3yiabTaThl OCBOEHUs ydeOHoro npeamera «buonorus» ¢ 10
K1acce NOMKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUWA O MECTE U POJU OUOJIIOTUU B CHCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHMU COBPEMEHHOW €CTECTBEHHO-
HAY4YHOM KApTHHBI MUpa U HAy4YHOTO MHPOBO33PEHHUS, O BKJIaJ€ POCCUICKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOTOB B pa3BUTHE OHOJOTWMH, (PYHKUIMOHAIBHOU
TPaMOTHOCTH YEJIOBEKA JJIsl PEILICHHS KU3HEHHBIX 3a/a4;

YMEHHE PACKPBIBATh COJEpP)KaHHE OHOIOTHMYECKHX TEPMHHOB W TIOHSITHIA:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPIuM), TOMEOCTa3 (CaMOPEryJisiiusi), YPOBHEBAsI OpPraHU3allMsl KUBBIX CUCTEM,
CaMOBOCTIPOU3BE/IeHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTb, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3Jaratb OHOJOTMYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHas JOrMa MOJICKYJISIpHOM Ouonoruun), 3akonsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasus u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensTb rpaHULbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHE BIJIAJIETh METOJAMU HAYYHOT'O MO3HAHUS B OMOJOrMU: HAOIIOIEHUE U
OMMCAHUE KUBBIX CUCTEM, IPOIIECCOB W SIBJIICHWM, OpPraHU3alus U IPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHHUE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXKAY HCCIEIYEeMbIMU BEIMUYMHAMU, OOBSICHEHUE TMOTYyUYEeHHBIX



pe3yNbTaTOB, UCIOJIH30BAaHHBIX HAYUYHBIX TOHSATHH, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOTYYCHHBIX PE3YIbTATOB,;

yYMEHHUE BBIACIATH CYIECTBEHHbIEC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHA BEIIECTB W MPEBpAIICHHs dHEPTUU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOT0 M DHEPreTHYeckoro oOMEHa, XEMOCHHTEe3a, MUTO03a, Meno3a,
OIJIOMIOTBOPEHUS, PA3MHOKEHUS, WHAMBUAYATbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPUMEHATh MOTyYEHHBbIC 3HAHWS I OOBSACHEHUS OMOJIOTHYECKHX
IPOLIECCOB M SIBJICHUH, JJISl MPUHATHUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KHU3HU C LeJblo oOecriedeHus Oe30HacHOCTHU CBOETO 3J0pPOBbS U 3/0POBbS
OKPY’KaIOIIUX JIOICH, COOMI0IEHUS] HOPM IPAaMOTHOT'O TIOBEJCHHS B OKPY>KaIOIIeit
NPUPOTHON Cpeae, MOHMMAaHHE HEOOXOTUMOCTH WCIONIb30BAHUS JTOCTHKEHHH
COBPEMEHHOM ouonoruu U OMOTEXHOJOTUH i1  PalMOHAIBHOIO
IPHUPO/IOTIOIH30BAHUS;

YMEHHE peulaTh »JJIEMEHTapHble TEeHETHYEeCKHE 3aJaud Ha MOHO- W
IUTUOPUIHOE CKpPEIIMBAaHWE, CIEIUICHHOE HACJIEeIOBaHNE, COCTaBJISATh CXEMBbI
MOHOTHOPUTHOTO CKpPEUIMBAHUS Ui NpPEICKa3aHusl HACIEIOBaHUSl MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATH JIA0OPATOPHBIE M MpaKkTUYECKHe paldoThl, COOIOATh
npaBujia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HHQPOPMALIUIO
OMOJIOTMYECKOTO  COJAEP)KaHMSA, BKJIIOYAIONIIYIO IICEBJOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpPEeICTBa MacCOBOW MHGOpPMAIIUHU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE aCMEKThl COBPEMEHHBIX HCCIIECIOBAaHUI B OHOIOTHH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast GMOJIOrHYECKy0 MH(GOPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHSITUIHBIN armapaT OMOJOTHH.

[IpeamerHbie pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Kj1acce NOJKHBI OTPAKATH:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U PO OMOJOTHHU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHUU COBPEMEHHOM €CTeCTBEHHO-
HAyYHOW KApTUHBI MHUpPAa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHATBHON
TPaMOTHOCTH Y€JIOBEKa JUIsl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHUE PaCKphIBaTh COJEpKaHHE OMOJOTMYECKHX TEPMHHOB W TOHSITHIA:
BUJI, TIOMYJISAINSA, TeHOGOH/I, BOJIOIHNS, ABMXKYIIUE CHIbI ((haKTOPHI) SBOIIOINUH,
IPUCIIOCOOJICHHOCTh OPTraHMW3MOB, BH000pa30BaHUE, IKOIOTUYECKUE (HAKTOPHI,



AKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, LENu MUTaHus,
AKOJIOTUYECKas MUupamMuaa, oOruoreoreHos, ouocdepa;

yMEHUE u3JIaraTb OWOJIOTHYECKHE TeopuH (PBOMOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonacrtsa K. M. baspa, uepenoBaHusl IiIaBHBIX HaIlpaBiICHUN U
nyreit sBomonuu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepnanckoro),
ONpENIENATh IPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CHCTEMAM,;

YMEHME BJIAJIETh METOJAMHU HAYYHOr'O MMO3HAHUS B OMOJIOrMU: HAOIIOEHUE U
OMMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB W SIBICHUI, OpraHu3aius U MpOBEACHUE
OMOJIOTUYECKOTO  JKCINEPUMEHTa,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX
pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSTHM, TEOPUA U 3aKOHOB, YMEHHUE
JIeJIaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPHU3HAKU CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHUJOB, MOMYJIALUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyILICHTOB,
OMOTeOIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOMN
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUS, MPUCTIOCOOTIEHHOCTH
OpPraHU3MOB, JEUCTBHS SKOJIOTMYECKUX (PAKTOPOB Ha OpraHU3MBbI, IMepeHoca
BEUIECTB M IOTOKAa HHEPrUM B HKOCHUCTEMAX, AHTPONOIEHHBIX H3MEHEHUH B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHUYECKHX
UKJIOB B Onocdepe;

yMEHUE MPUMEHSATh MOJTYyYEHHBbIE 3HAHUS IS OOBSCHEHHUS OMONIOTMYECKUX
IIPOLECCOB U SIBIICHUM, JUISl NMIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KU3HA C LEIpl0 oOecredeHus: 0e30MacCHOCTH CBOErO 30pOBbS M 3J0pPOBBS
OKpPYXAaIOILUX JI0JeH, COOMI0IEHNs HOPM I'PaMOTHOI'O MOBEJIEHUS B OKPYKAIOIIEH
OPUPOJHON Cpele, MOHUMAaHHE HEOOXOJUMOCTH HCIOIb30BAaHUS JTOCTHKEHUM
COBPEMEHHOW OMOJIOTUH JIJIs1 PallMOHAILHOTO MPUPOAOIIOIb30BAHNUS;

YMEHHUE pelIaTh 3JE€MEHTapHble OMOJIOTMYECKUE 3aJ]a4, COCTABISATh CXEMBI
NepeHOca BEIECTB U SHEPIUU B SKOCUCTEMaX (LIeTH MUTAHMS);

YMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHUE paldOThl, COOMIOAATh
npaBWIa Mpu paboTe ¢ yI4eOHBIM 1 Ta00paTOPHBIM 000PYIOBAHHUEM;

yMEHUE KpPHUTHUYECKH OIEHWBAaThb M HWHTEPOPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MaccOBOW MHGOpPMAIMU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpUBaTh  TIJOOAJbHBIE  JKOJOTUYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MMO3UIIMIO;

yMEHHE CO03/1aBaThb COOCTBEHHbIE IHUCbMEHHbIE M YCTHBIE COOOIICHUS,
000011ass OMOTIOrMYecKy0 HHPOPMAIMIO U3 HECKOIbKUX HMCTOYHUKOB, TPAMOTHO
UCTIOIh30BaTh MOHATUHHBINA anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bubnunorexa LIOK
1
. bronorns Kak HayKa 2 ! https://m.edsoo.ru/7f41¢c292
2 JKuBble CHCTEMBI U X OpPraHU3aLHs 1 bubmmorexa [OK
p I https://m.edso0.ru/7f41c292
bu6manoreka LIOK
X I 1
3 MMHYECKUI COCTaB U CTPOCHUE KIICTKH 8 httos://m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 XK 6 1
HBHEACATEARHOCTD KICTKH https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 bubnmnoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 1 1 but6mmoreka [IOK
OpraHu3MoB https://m.edsoo.ru/7f41¢c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bubmnorexa LIOK
OHMOTEXHOJIOTHU https://m.edso0.ru/7f41¢c292
bub6munorexa LIOK
P 1
8 C3CPBROC BpEMA https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 3



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

KoanuectBo yacos JIeKTPOHHBIE
HanmMeHoBaHHe pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 1
IBOMOUHORKAs GHOTOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUWE U pa3BUTHE KU3HU HA 9 1 bubnuoreka [IOK
3emuiie https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OprauH3MB! # OKpyikaiouas cpesa ° 1 https://m.edsoo.ru/7f41lcc74
4 Co00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 Et?riH;I;T:cii?gﬁ f41cc7d
bubmuorexa [IOK
5 P 2
CSCPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 3



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 IIVTAHUPOBAHHUE

10 KJIACC
KoJsmnyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
bubmuorexa [IOK
buosiorus B cucreme Hayk.
1 - TR 1 https://m.edso00.ru/863e6122
HETpY KT MO https://m.edso0.ru/863e632a
2 MeTo/ 161 TO3HAHUS )KUBOW TPUPO/IBI 1 bubamorexa [IOK
A PHPOAEL. https://m.edso00.ru/863e6122
3 buosiornyeckue cuctemsl, MPOLECCHI U 1 bubnnorexa [IOK
UX U3Y4CHHE https://m.eds00.ru/863e6564
bubnuorexa [IOK
4 B 1 1
XOHAs KOHTPO.ILHASI padoTa https://m eds00.ru/863e674e
XUMUYECKUN COCTaB KIETKHU. benku.
bubnunorexa LIOK
5 CocraB u cTpoeHue OEITKOB 1
https://m.eds00.ru/863e6b72
«lIpemyopocmo booicusi»
5 ®epMeHThl — OHOJIOTHYeCcKue 1 bubmmorexa LIOK
KaTaJau3aTophbl. https://m.eds00.ru/863e6b72
bu6nunorexa LIOK
7 \% I 1
TICBOARL. ST https://m.eds00.ru/863e6870
3 HyxkenHoBbIE KUCITOTHI. 1 bubnnoreka [JOK
ATD«lIpemyopocme Boorcusyn https://m.edsoo.ru/863e6d5c
9 HcTopust 1 METOJbI U3YUYEHHUSI KIETKU. 1 bubnmoreka [JOK
Knerounas Teopus https://m.eds00.ru/863e6e88
10 KneTka kak 1ieinocTHas xuBas cucrema 1



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

«lIpemyopocme boowcusy

CrpoeHne 3yKapHOTHYECKON KIIETKH.
Jlaboparopnas pabota «3yuenue
CTPOEHHS KJIETOK PacTCHHUH,

bubmuorexa [IOK

11 KHBOTHELX. TOHEOB 1 GAKTEPHIi 1o https://m.edso0.ru/863e6ff0
- TP p A https://m.edso0.ru/863e716¢c
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax u ux OlUCaHUE»
bubmuorexa [IOK
12 006 §)
MEH BEIICCTB HIIH METADOTHIM https://m.edso0.ru/863e766¢
®otocuHTe3. XeMocuHTe3 /lpocmoma
13 U crodcHocmob op2anuzayuu boorcvesa bubmuorexa [OK
P 4 https://m.edso0.ru/863e7c98
mupa.
bu6nuorexa [IOK
14 ] i 00
HEPTETHACCKIH OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [lenenue
KIeTku. Muro3. JlabopaTopHas pabora
15 «Habmnronenne MuTo3a B KIIETKAaX bubmmorexa [IOK
A https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOITpenapaTax»
Buocunres 6enka. Peakius
16 MaTpPUYHOro cuHTe3a «/Ipemyopocms Bubmiorexa ITOK
p penyop https://m.edso0.ru/863e796e
Boorcusy
bu6mmoreka [IOK
17 T —0 0
PaHCIIAIIA HOCHHTE3 Desa https://m.edsoo.ru/863e796e
Hexnetounsie (hopMbI )KU3HH —
18 BUPYCHI [Ipocmoma u cloxcHocms Bubmorexa ITOK
Py p https://m.edso0.ru/863e7540
boorcvesa mupa.
19 @DopMbl pa3MHOKEHUS bubamorera LOK

https://m.edsoo.ru/863e81b6



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

opranu3zMoB.Meiio3«/Ipemyopocme
boorcusy

https://m.edsoo.ru/863e831e

Kontpoabnas padora3sa 1

bu6mmoreka [IOK

20 noJiyroaue https://m.edsoo.ru/863e7f4a

21 OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX bubnmnoreka [JOK
KJIeTOK. OIJI0/I0TBOPEHHE. https://m.edso00.ru/863e81b6

29 WuauBuyanbHOe pa3BUTHE bubnnorexa [IOK
OpraHU3MOB https://m.edso00.ru/863e8436
['eneTnka — Hayka o

23 HACJIEACTBEHHOCTH U U3BMEHUYUBOCTH bubmuorexa [IOK
Ilpasocnasuwiii 32150 Ha noHsmue https://m.eds00.ru/863e86f2
2eHemuKa.
3aKOHOMEPHOCTH HACJIEI0BaHUS

24 npu3HAaKoB. MOHOTHOpUIHOE bubmioreia LIOK

https://m.edso00.ru/863e8878
CKpEIIMBAaHHE
UTHOPUIHOE CKpelIuBaHue. 3aKOH
25 fILCBaBHI;HiOFO HaEJIz;[OBaHHH Bubmorexa ITOK
https://m.edso0.ru/863e89a4

MIPU3HAKOB

26 CueruieHHOe HaclieJOBaHUE TPU3HAKOB. bu6muoteka [IOK
HNucrpykrax no Th https://m.eds00.ru/863e8c60

97 I'eneruka nona. HacnenoBanue bubmuorexa [IOK
MIPU3HAKOB, CUEIJICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
M3menunBocTh. HenacnencreenHas
U3MEHYMBOCTh. JJaboparopHas paboTa.

28 « Uzyuyenne koaupukanmoHHON bubnmoreka [JOK

MU3MEHYUBOCTH, IIOCTPOCHUE
BApUALIMOHHOTO Psiia U BAPUALIMOHHOMN
KPHUBOW»

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



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
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https://m.edsoo.ru/863e8c60
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bu6nmoreka [IOK

29 Hacnencrsennass n3MeHYUBOCTG. 1 1 httos://m.edsoo.ru/863e8efe
bubnmoreka [JOK
30 Peneritia uenopexa 1 https://m.edsog ru/863e8d78
31 IIpomeskyTOoUHAsI aTTECTALUS 1
39 Cenekius Kak HayKa M MPOIIECC. 1 bubmuorexa [IOK
«IIpemyopocmuv boorcus» https://m.eds00.ru/863e9214
33 MeToabl U TOCTHKCHUS CEJIEKIIUU 1 bu6mmoreka LIOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHomorus Kak oTpacib 1 bubnnoreka [JOK
IIPOU3BOJCTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



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

KoanuecTBo yacos JIeKTPOHHBIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoabubie | IIpakTuyeckue A b
n/n Bceero U3y4yeHusi | 0o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypchbl
1 DBOJIIOIHS U METOIBI €€ U3yUCHHSI. 1 bubnunorexa LIOK
Hucrpykrax no Th https://m.edso0.ru/863ea20e
HcTopus pa3Butus npeacTaBiIeHui 00
2 3BOJHF()) I/III/: Muk OBBIz)J'III[O Hs 1 bubmorexa LHOK
. P H https://m.eds00.ru/863e9570
Eouncmeo booicveeo mupa
bu6mmoreka [IOK
3 B S 1 1
XOAUIA KORTPOTIbHA pabota https://m.edsoo.ru/863e9cle
[Momymsiiust Kak IeMeHTapHast
e€IMHHUIIA BUJA U DBOJIIOLIUH.
4 JlabopaTtopHast pabota «CpaBHEHHE 1 1 bubnmnoreka [JOK
BUJIOB TI0 MOP(OIOTHUECKOMY https://m.eds00.ru/863e99c6
Kputepuio» Ilpocmoma u crodxcnocms
opeanuzayuu bocveco mupa. .
BIDKYIIME CUIIBI (DJIEMEHTapHEIE
5 gaKTOYIII)II) IBOJTIO (I/II/I E()uHc:wo 1 Bubnmorexa [IOK
p H https://m.edsoo.ru/863e9da4
boocveco mupa
bu6nuorexa LIOK
6 E if 0TO 1
CTECTBEHHBII OTOOP 1 ero popub! https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BOIOLNM:
IPUCTIOCOOJIEHHOCTh OPTaHU3MOB U Eub OK
7 BUI000pa3oBanue. JlabopaTopHas 1 1 nommoreka L{

pabora «Onucanue
MPUCIIOCOOTICHHOCTH OpPraHu3Ma U eé

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

OTHOCHUTCJIBHOI'O XapaKTepar

8 HampaBnenus u myTu Makpo3BOJIOIIHHI bubmorexa LOK
https://m.edso0.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIONINN
10 HcTopus >xu3Hu Ha 3emiie U METObI
e€ U3yyeHust
11 ['mnore3bl MPOUCXOKACHUS KU3HU HA bubnnorexa [IOK
3emiie «/Ipemyopocmov Boocusny https://m.edso0.ru/863ea5a6
12 PazButue xu3HM Ha 3emMIie 1o 3paM 1 bubmuorexa [IOK
nepuonam Eouncmeo booxcwveco mupa https://m.edsoo.ru/863eabbe
13 OCHOBHBIE 3Tallbl BOJIIOLNH bubnnorexa [IOK
PACTUTENBHOTO U KUBOTHOTO MHUpA. https://m.edso0.ru/863ea8bc
CoBpemMeHHas cuctema
14 opranuyeckoro mupa«lIpemyopocms bubmmorexa [IOK
https://m.edsoo0.ru/863ea48e
boorcusy
15 DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubnmnoreka [JOK
JIBrKy1lipe CHIIbI BOJIIOLAH https://m.edso0.ru/863eac2c
bu6nuorexa LIOK
16 Konrpoaenast pabor 3a 1 noayroue https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIWUH DBOJIOLNH .
UYenoseueckue pacsl ¥ IPUPOIHBIE
18 ajanranuu yenoseka [I[pocmoma u bubmuoteka [IOK
cnodxcHocms - opeanuzayuu boorcvezo https://m.edso00.ru/863eaea2
mupa..
PesepBubiil ypok. O60011eHIE TIO
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
JKU3HH Ha 3eMJie»
20 Oxonorus kak Hayka MHCTpyKTaK



https://m.edsoo.ru/863e9c1e
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

no Th

Cpenpl 0OUTaHUS U SKOJIOTHICCKHE

21 dakropsl Ilpocmoma u croxicHocms bubamorera LOK
PHLED https://m.edsoo.ru/863eafec
opeanuzayuu boocvezo mupa..
AbGunoTtndeckue haKTOpHI.

29 JlaGopaTopHnas pa6ota Ne 3. bubnnorexa [JOK
«Mopdonoruueckne 0COOEHHOCTH https://m.edso0.ru/863eb10e
pacTeHH U3 Pa3HBIX MECT OOUTAHHUS.

bu6nunorexa LIOK
23 b
HOTHHECKHE (akxTOpb https://m.eds00.ru/863eb348

24 DKOJIOTUYECKUE XapaKTEPUCTUKU
MOITYJISIIAN
CooO1iecTBa OpraHu3MOB — bubnmoreka [JOK

25
ouorneHo3«/Ipemyopocms boowcus» https://m.edso0.ru/863eb46a

26 DKOJOTHYECKUE CHCTEMBI bubnuorexa [IOK
(3x0CHCTEMBI) https://m.edso00.ru/863eb46a
OCHOBHBIE TIOKa3aTEIH YKOCHCTEMBI.

27 Dxosiorudeckue nupamuasl. CBoMCTBa bubnmorexa [IOK

DAMHARL https://m.edso0.ru/863eb5fa
skocucteMm. Cykueccus

28 IIpomexyToUHasI aTTECTALUS

29 [TpupoaHbIE SKOCUCTEMBI

bu6mmoreka [IOK
30 A
FTPOTIOTCHHBIE SROCHETEMH https://m.edso0.ru/863ebb5e

31 Buocdepa — rnobanbHas 3xocucTemMa bubnnorexa [IOK
3emmu«l Ipemyopocmov booicusiy https://m.edso00.ru/863ebd16

32 3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uocdepsl

33 YenoseuecTBO B Onocdepe 3emnu bubnnoreka [IOK



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

34 CocymiecTBOBaHHE MTPUPOJBI U

yenoBedecTBa«l Ipemyopocme Boowcusy

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34



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