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INOACHUTEJIbBHAS 3AIINCKA

IIpu pa3zpaboTke MporpaMMbl MO OHOJOTUU TEOPETHUYECKYI0 OCHOBY JUJIsl OIpEACIICHUS
MOAXOJ0B K (OpMHUPOBAHMIO COAEpKaHUA ydeOHoro mnpeamera «bHOJOrHS» COCTABUIIM:
koHnenryainbHeie monoxkeHus DPIOC COO o B3auMOOOYCIOBICHHOCTH IIEJCH, COAEpIKAHUA,
pe3yNbTaToB 00y4YeHHS U TPEOOBAHUN K YPOBHIO MOATOTOBKH BBIITYCKHHKOB, TTOJIOKEHHUS 00 OOIIHX
[eIsIX W TPUHIUIAX, XapaKTEPHU3YIOIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEIHEro oO0Iiero
oOpaszoBanus B Poccuiickoit @enepannu, a Takke MOJI0KEHHUS 0 cieluduke OMoI0ruu, €€ 3HaYeHUH
B MO3HAHUH KUBOU MPHUPOABI U 00ECIIEYeHUH CYIECTBOBAHMSI YesioBedeckoro obmectBa. CoriacHo
HA3BAaHHBIM TIOJIOKEHUSIM, ONPECIICHb OCHOBHBIC (YHKIIMHM MPOTpaMMbl 1O OHOJOTHH H €€
CTPYKTYpa.

[IporpamMma mo Ouonoruu Aa€T HpeacTaBieHUE O Ienax, o0 olmiei cTparerun oOyueHus,
BOCIIUTAHMSI U PA3BUTUSA OOYYAIOIIUXCS CpeAcTBaMHU ydebHoro mpenmMera «buonorus», onpenenser
00s13aTeTbHOE TIPEIMETHOE COACPKAHKE, €r0 CTPYKTYPY, paclpeesiecHue MO pasleinaM U TeMaw,
PEKOMEHIyEMYIO TTOCJIEI0BATEILHOCTh U3yUeHUsI YI€OHOr0 MaTeprana ¢ y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKHM OOpa30BaTeIbHOTO IPOIIECCa, BO3PACTHBIX OCOOEHHOCTEMH
00y4aroImxcs.

B nporpamme 1o OMOJI0THH TaKKe YUUTHIBAIOTCS TpeOOBaHUS K TUIAHUPYEMBIM JTUYHOCTHBIM,
METanpeMETHBIM U TPEIMETHBIM pe3yJbTaTaM OOy4eHHs B (OPMUPOBAHUUM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEILHON  JeSTeNbHOCTH/Y4eOHbIX  JIEHCTBUH  OOYYarOIIMXCS IO  OCBOCHHUIO
coJiep>KaHusi OMOJIOrH4ecKoro oopa3zoBaHusl.

B nporpamme no Ouonorum (10-11 kiaccel, 0a30BbIi ypOBEHb) peaii30BaH IPUHLIHUII
MIPEEMCTBEHHOCTH B U3yUYE€HUU OMOJIOTHH, OJlaroiapsi 4eMy B HEM MpoCMaTpUBAETCS HAMPABIEHHOCTh
Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C (HOPMHpPOBAHHEM €CTECTBEHHO-HAYUYHOTO MHUPOBO33pPEHUS,
LIEHHOCTHBIX OPUEHTALMA JUYHOCTH, SKOJIOTMYECKOTO MBILIUIEHUS, MPEICTAaBIECHUNA O 310pPOBOM
o0Opase *KU3HH U OCPEKHBIM OTHOIIEHUEM K OKpY»Karomiel mpupoHoit cpeae. [loatomy Hapsiay c
M3y4eHHueM OOIEeONOIOTHUYECKUX TEOPH, a TaKXKe 3HAHUW O CTPOCHHH XUBBIX CHCTEM Pa3HOTO
paHra U CYIIHOCTH OCHOBHBIX IIPOTEKAIOIINX B HUX MPOIIECCOB B MIpOrpamMMe 1Mo OMOJIOTUU YIEIEHO
BHMMAaHUE UCIOJIb30BAHUIO MOJYYEHHBIX 3HAHUH B MIOBCETHEBHOW JKU3HU AJI PEUICHUS TPUKIIATHBIX
3aJa4, B TOM 4Yucjie: MNPOPHUIAKTUKH HACIEICTBEHHBIX 3a00JeBaHHI dYeloBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIBTUPOBAHUS, OOOCHOBAHUS JKOJIOTHYECKU II€JIeCOO0OpPa3HOr0 TIOBEACHUS B
OKpY’Kaloled MPUPOJHON Cpeje, aHaiu3a BIUSHHS XO3SHUCTBEHHOW [EATEIHLHOCTH 4YeJIoBEeKa Ha
COCTOSIHME TMPUPOJHBIX U HCKYCCTBEHHBIX HKOCHUCTEM. YCWICHHE BHUMAHUA K MPUKIATHON
HaAMpaBIEHHOCTH y4eOHOro mpeamera «buonorusy MpoIUKTOBaHO HEOOXOTUMOCTHIO OOecTeueHus
YCJIOBHH ISl PEIICHUS] OJHOM W3 aKTyaJdbHBIX 3aJad IIKOJIHHOTO OWOJOTHYECKOTO 00pa3oBaHU,
KoTOpas mpeamnoyiaraeT (GOpMHUpPOBAHHWE Yy OOYYaIOIIUXCSA CIOCOOHOCTH —aJalTHPOBAThCA K
M3MEHEHUSAM JTMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpa.

buonoruss Ha ypoBHE cpemHero oOmero oOpa3oBaHMs 3aHUMaeT BaxxHoe Mecto. OHa
oOecnieunBaeT (GOpMUpOBaHHE Yy OOYYAIOIIMXCS TPEACTAaBICHUI O Hay4HOM KapTHUHE MUpa,
pacmmpsieT ¥ 00001aeT 3HaHUS O KHUBOW TPHUpOAE, €€ OTIMYHTEIbHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alMi ¥ HBOJIIOIUHU, CO3HAET YCIOBUS [UJIsA: T[O3HAHUS 3aKOHOB >KMBOM MPHUPOAIBI,
dbopMupoBaHus GYHKIIMOHATHHON IPaMOTHOCTH, HABBIKOB 37J0POBOT0 U O€30MacHOro o0pasa KU3HH,
AKOJIOTUYECKOT'O MBITIUICHHUSI, ICHHOCTHOTO OTHOIIEHHUS K JKHBOU MPUPOJIE U YETTOBEKY.

Bonwioe 3HaueHne OMONIOTHS MMEET TAaKXKe JJIS PEUICHUS BOCIIMTATENBHBIX W PA3BUBAIOIINX
3amay cpeaHero oOmiero oOpa3oBaHHS, coUManM3aluu olydaroumxcsa. M3ydeHwe Ouonoruu
obecnieunBaeT ycioBus s (pOPMHpPOBAHUS HHTEIUICKTYalbHBIX, KOMMYHHKAI[MOHHBIX W
MH(OPMALIMOHHBIX HABBIKOB, ICTETUYECKON KYJIbTYpPbI, CIOCOOCTBYET MHTErpallii OMOJIOTMYECKHUX



3HAaHUW C TPEICTaBICHUSIMH M3 APYTUX Y4YeOHBIX MPEAMETOB, B YACTHOCTH, (U3UKHU, XUMHH H
reorpaduu. Ha3zBaHHbBIE TIONOKEHUS O MPEAHA3HAYCHUN y4eOHOro npeamera «buonorusy» coctaBuim
OCHOBY JJisi OMpECNICHUS TMOAXOMOB K OTOOPY M CTPYKTYPHPOBAHUIO €r0  COJACPIKAHMS,
MPEJICTaBJICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

Otb60p conepkanusi yueOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE OCYILIECTBIEH C
MO3UIUH KYJIbTYPOCOOOPA3HOTO MOAX0JIa, B COOTBETCTBUU C KOTOPHIM OOYYAIOIIUECS TOJKHBI
OCBOUTH 3HAHUS M YMEHUSA, 3HAYUMBIC JUIsi (HOPMUPOBAHHS OOIIEH KyIbTYpBI, OINPEACSIONINE
aJieckBaTHOE TIOBEJICHHWE YeNIOBeKa B OKpYXalollel MNpUpOAHON cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHON JKU3HU W MPaKTHYECKOW aesTenbHOCTH. Oco0oe MEeCcTo B ATOM cucTeMe 3HaHUM
3aHUMAIOT JIEMEHTBHI COJICPIKAHUS, KOTOPBIE CIIY)KaT OCHOBOM ISl (POPMUPOBAHUS TIPEICTABICHHUMA O
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa M LIEHHOCTHBIX OPHUEHTALMSAX JUYHOCTH,
CHOCOOCTBYIOUIMX I'YMaHU3AlUK OHOJIOTHYECKOro 00pa3oBaHHUsl.

CtpykrypupoBaHHe coAepkKaHHs y4eOHOro Marepuaia B TMporpamMme MO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHHKA 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
KUBOW TIPUPOBI, O €€ YPOBHEBOW OpraHU3AIMK U IBOJIOIUU. B COOTBETCTBUU C 3TUM B CTPYKTYpeE
yueOHoro npeamera «buonorusy BbIIEICHBI CIEIYIOIINE coaepKaTeabHble TuHUM: «bronorus kak
Hayka. MeTonbl HaydHOTO TO3HaHMs», «KieTka kak Ouonoruueckas cuctema», «OpraHusMm Kax
Omosorndeckasi cucrema», «CucreMa ¥ MHOTOOOpa3ue OPraHWMYECKOTO MHPA», «IBOIIOIUS KUBOU
MPUPOJIBIY, «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp wusydyenuss ydeOHOoro mnpeamera «buonmorus» Ha 0a30BOM ypOBHE — OBJaJICHUE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3allil KUBBIX CUCTEM Pa3HOTO
paHra u npuoOpeTeHrne YMEHHUM HCIOIb30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JIEUCTBUM B OTHOIICHUU
00BEKTOB JKUBOU MPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TTPOOJICM.

Joctuxxenne 1enu wu3ydyeHuss ydeOHoro mpeamera «buonorusi» Ha 0a30BOM ypOBHE
o0ecrneunBaeTcs peleHueM CIeAyoIuX 3a1ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMBI 3HAHUNA O OMOJOTHYECKUX TEOPHUSX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUjIaxX, CIy>KalluX OCHOBOM JIJIsi (HOPMUPOBAHUS TIPEICTABICHUM O
€CTECTBEHHO-HAYYHON KapTHHE MHpPA, O METOJIaX HAYYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3NH U
OCOOCHHOCTSIX JKMBBIX CHCTEM pA3HOTO YpPOBHS OpraHW3allid, BBLIAIOIIUXCS OTKPBITHSAX H
COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOyYarOIIUXCS TO3HABATEIbHBIX, HWHTEUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH B IpoIlecce aHaan3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3TJISIIOB, HAEH
Y TIOJTXOJIOB K M3yYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AIINH;

CTAaHOBJICHHE Yy OOydYaromMXcsl 00mel KylabTyphl, (QYHKIIMOHATILHONW TPAaMOTHOCTH, Pa3BUTHE
yMEHUU OOBSACHITH U OIICHUBATH SIBICHUS OKPYXKAIOIIET0 MHpa >KUBOM MPHUPOJLI HA OCHOBAHHUH
3HAHUU U OTBITA, MOYUYEHHBIX IPU U3YYCHUU OMOJIOTHH;

(dbopMupoBaHHEe Yy 00yUYaIONUXCS YMEHUN WILTIOCTPUPOBATh 3HAYCHHE OMOIOTHYECKUX 3HAHHMA
B TPAKTUYECKOU JESATEIHHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKIEHHOCTM B BO3MOXKHOCTH TIO3HAHHS YEIOBEKOM >KHMBON MPHUPOJIHI,
HE0OXOIUMOCTH OEpEeKHOTO OTHOIIEHUS K HEeH, COOMIOJCHHS ITHYECKHX HOPM MpPH TPOBEICHHUH
OMOJIOTUYECKHUX UCCIIEAOBAHUI;

OCO3HAHUE IIEHHOCTH OWOJOTMYECKUX 3HAHWUW JUIsI TIOBBIICHUS YPOBHS JKOJIOTHYECKOM
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MPUMEHEHHE TPUOOPETEHHBIX 3HAHMM W YMEHUN B IOBCEAHEBHOW >KU3HH JUISI OIICHKHU
MTOCJICICTBHI CBOCH NIEATEILHOCTH O OTHOIICHHUIO K OKPY>KAIOIIEH cpejie, COOCTBEHHOMY 370POBBIO,
000CHOBaHUE U COOJI0ICHNE MEp TTPOPIITAKTUKH 3a00JIEBaHUMN.



B cucreme cpennero o6miero ob6paszoBanusi «buosorus», nsydaemas Ha 0a30BOM YpOBHE,
SBIIICTCS 00s3aTeNbHBIM YYE€OHBIM MPEAMETOM, BXOMSIIMM B COCTaB IMPEAMETHOW 00JIacTu
«EcTecTBeHHO-HAYyYHBIC MTPEIMETHIY.

g u3yyeHus: 6uosoruu Ha 6a30BOM YPOBHE CpeAHEro oOmiero oOpa3oBaHHsl OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kitacce — 34 vaca (1 4yac B Hezelro).

COJAEP)KAHUE OBYUYEHUS

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OHOJOTMM C OOILIECTBEHHBIMU, TEXHMUYECKUMU U JIPYTHUMH
€CTECTBCHHBIMU HayKamu, (GuiIocopueil, STHUKOH, OSCTETHKOW W TpaBoM. Ponbs Ouonorum B
(bopMHpOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CucTemMa OHOJIOTHYECKUX HAYK.

MeTtoapl MO3HaHMS KUBOW NPUPOIBI (HAONIOAEHUE, SKCIIEPUMEHT, OMUCaHHe, HU3MEpEeHHUe,
KiaccuuKalus, MoJIeTUPOBaHNE, CTATUCTUYECKAss 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabnuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBOW PUPOJIBI.

JlabGopaTopHble H MpaKkTH4YecKne padoThbi:

[Ipaktuueckass pabora Ne 1. «/Mcnonp3oBaHue pas3MYHBIX METOAOB IPU HM3YyYEHUU
OMOJIOTUYECKIX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 X OPraHU3aI U,

Xusble cucteMbl (OMocucTeMBbI) Kak IpeaMeT u3ydeHus: ouonoruu. OTINYHE KUBBIX CUCTEM
OT HEOPTAaHUYECKOU IPUPOJIBI.

CaoiicTBa OuocucTeM U MX pazHooOpasue. YpOBHU OpraHU3aluu OMOCHUCTEM: MOJIEKYIISIPHBIH,

KJIETOUHBIH, TKaQHEBBLIH, OpraHU3MEHHBIN, MO YJISIIUOHHO-BUA0BOM, IKOCHUCTEMHBIN
(OmoreoneHOTHYECKUIT ), OMOCHEPHBI.
JdemoHcTpaumuu:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY, «Y POBHHU OpraHU3alluu >KUBOM IIPUPOIBI.

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XuMH4eCKHiil COCTaB U CTPOCHHE KJIECTKH.

XVUMUYECKUH COCTaB KJIETKU. XUMHUYECKHE 3JIEMEHTHI: MaKpPO3JIEMEHTbl, MHUKPOIJIEMEHTHI.
Boga n MuHepasibHbIE BEIIECTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BeIleCTB B KieTke. [lognepikanne ocMoTHueckoro 6anaHca.

benkxu. CocraB u crpoeHne 0eiakoB. AMUHOKHCIOTBI — MOHOMEpHI OenkoB. HesameHumsble u
3aMEHUMBIE aMHUHOKHCIOTHl. AMHUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYphl OEITKOBOW MOJEKYIIBI
(mepBrUYHasi, BTOpUYHAs, TPETUYHAS U YETBEPTUUHAS CTPYKTypa). XHMHUYECKHE CBOWCTBA OEIIKOB.
buonornueckue pyHKINU OEIKOB.

®epmeHTHl — Ouonormueckue karaiauzatopbl. CTpoeHue (QepMeHTa: aKTHBHBIM LEHTP,
cyoctparHas cneuuduunoctb. Kodepmentsl. Butamunbl. OTinuns GepMEeHTOB OT HEOPTaHUYECKUX
KaTaJan3aTopoB.

VYraeBoasl: MOHOcaxapuibl (TJIrOK03a, pubo3a M Je30kcupubo3a), Jrcaxapuabl (caxaposa,
JIAKTO3a) U MoJMcaxapubl (KpaxMai, TIMKOTeH, LeJUTI0103a). buonornueckue pyHKIUN yriaeBoOOB.

Jlununel: Tpuraunepusl, hocGoaunuasl, crepouasl. I'uapodunbHO-THIPOdHOOHBIE CBOWCTBA.
buonoruueckue Qynkuuu nunuaoB. CpaBHEHHE YTJIEBOJOB, OEJKOB M JIMMUIOB KaK HCTOYHHKOB
JHEPTrUH.

Hyxneunosbie kucnorsl: JIHK um PHK. HykieoTunbl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pynknuu JJHK. Ctpoenne un dpyakuun PHK. Buast PHK. AT®: crpoenue u dyHKInm.



[utonorus — Hayka o kietke. Kierodnast Teopust — mpumep B3auMOICHCTBUS Uiel U (DakTOB B
HAy4YHOM IT03HAHUU. MEeTO/Ibl U3yUEHUS KIETKH.

Knerka kak menoctHas xuBas cuctema. OOIIMe NMPHU3HAKH KIETOK: 3aMKHYTas HapyKHas
meMmOpaHna, mosiekynsl JJHK kak reneTnueckuil anmnapar, cucTeMa CUHTe3a Oeka.

Tunel  kieTok: 9Sykapuotudeckas W Hpokapuotuyeckas. OCOOEHHOCTH  CTPOEHUS
IIpoKapuoTHYecKoil kieTku. Kierounas creHka Oakrepuil. CTpoeHHE 3YKapUOTUYECKOM KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOMN KIIETKHU.

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsi CTEHKA, TIJMKOKAIMKC, WX (DYHKIHUH.
[Ina3maruyeckass memOpaHa, e€ cBoiictBa M (yHKuMM. lluromnmazma u €€ OpraHoOUbIL.
OnnomemOpanusie opranouasl kinetku: JIIC, ammapar [Nonbmxu, ausocomsl. [lomyaBTOHOMHBIE
OpraHoujbl KJIETKU: MUTOXOHJpHHM, miacTuiel. IIpoucxoxaeHne MUTOXOHAPUM M TutacTui. Buubt
wiactua. HememOpanHble OpraHouzpl KJIETKH: pPHOOCOMBI, KIETOYHBIM LEHTP, LEHTPUOIIH,
PECHUYKH, KIyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

Snpo — perynsaTopHblii neHTp kieTku. CTpoeHue siapa: saepHas 000J0YKa, KapuorriazMma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdemoHcTpamum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. llneinen, P. Bupxos, Ix. Yorcon, @. Kpuk,
M. Vunkunce, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHne  XMMHUYECKMX  JJIEMEHTOB B HEXKHMBOW  NPUPOACY,
«Pacripenenenne XUMUYECKUX JIEMEHTOB B )KMBOU IIPUPOLE».

Tabmuuper u  cxemsl: «llepuonnueckass Tabauua XUMHMUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOIBI», «buocuHTe3 Oenkan, «CTpoeHne MoneKynsl Oenka», «CTpoeHue QepmeHTay,
«Hyknennossie xucnorel. JIHK», «Ctpoenne monexkynsl AT®», «CTpoeHHE 3yKapHOTHYECKOU
KIeTKn», «CTpoeHue >KMBOTHOM KieTKW», «CTpoeHHe pacTUTENbHOM KIETKW», «CTpoeHHe
MIPOKApUOTUYECKOM KiIeTKH», «CTpoeHue sapa KIETKN», «Y TIeBOJAbDY, «JIUmuIb».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJIOBaHUE JJIA TPOBEACHUS HaOIIOJCHUH,
U3MEPEeHUH, HKCIEPUMEHTOB, MHUKpPOIpEnapaThl PacTUTENBHBIX, XHBOTHBIX M OaKTepHabHBIX
KJIETOK.

JlaGopaTopHble U IpPaKTHYeCKUE padoThI:

JlabopatopHas pabora Ne 1. «/M3ydeHue KaTaqauTUYECKOW aKTHBHOCTH ¢epMeHTOB (Ha
IpUMepe aMHJIa3bl WM KaTaslas3bl)».

JIaGoparopHas pabora Ne 2. «M3ydyeHne CTpOEHUs KJIETOK PACTEeHWM, )KUBOTHBIX U OakTepuid
10/ MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U X OMHCAHUE».

Tema 4. ’KuzHenesATeJIbHOCTh KJIECTKH.

OOMeH BeliecTB, WM METa0O0IM3M. ACCUMMIIALUS (TUTACTUUECKUH OOMEH) M AMCCUMUIIAILIUS
(oHepreTuyeckuii OOMEH) — JBE CTOPOHBI €IMHOro TIpolecca Merabonau3ma. Poib 3aKOHOB
COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTa0oIn3Ma.

Tunsl obmena BemiecTB: aBTOTpPO(HBII U rereporpodHbi. Ponb ¢gepMeHTOB B 0OMeHe
BELIECTB U MIPEBPALEHUH SHEPTUHU B KIIETKE.

@®otocunte3. CBeroBas u TeMmHOBas ¢a3bl QorocuHTe3a. Peakmum QoTocuHTE3A.
OddextuBHOCTh (hoTOCHHTE3a. 3HAUeHHE (HOTOCHHTE3a Ui KWM3HHM Ha 3emuie. BnusiHue ycnoBuit
cpenbl Ha GOTOCUHTE3 U CTIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIole OakTepuu. 3HaYeHHE XeMOCHHTE3a JUTSl )KU3HU Ha 3eMIie.

DHepreTuyeckuii OOMeH B KJeTke. PaciieniieHue BelecTB, BbIJCNCHHE M aKKyMYJIMPOBAaHUE
SHEPTMHM B KJETKE. OTambl SHEpreruueckoro ooOmeHa. [nukonus. bpokeHune W ero BHJBL



Kucnoponnoe oxucnenve, Wi KieToyHoe abixaHue. OkxucinutenbHoe (ochopuarpoBaHue.
O PeKTUBHOCTD IHEPTETHIECKOTO OOMEHA.

Peaknum matpuyHoro cuHTe3a. [l'enermueckas wuHpopmamms u JHK. Peammuzauus
IreHETUYECKON HWHMOpMAIMU B KIETKE. | €HeTHMYeCKWil KOJ M €ro CBOWCTBA. TpaHCKPUIIIUS —
MarpuuHblii cuHTe3 PHK. Tpancmsmus — OuocunTe3 Oenka. Drtambl TpaHchsuuu. KoaupoBanwue
aMHHOKHUCIIOT. Ponb pubocom B OnocuHTe3e Oernka.

Hexnerounsie gopmbl xu3Hu — Bupychl. Mcropust otkpsiTast BupycoB (/1. WM. ViBanoBckuit).
Oco0OeHHOCTH CTpOEHHUS M >KM3HEHHOTO IMKJIa BHpYycoB. bakrtepumodaru. bone3nu pactenuii,
KUBOTHBIX M 4YeNIOBEKa, BbI3bIBacMble BHpycamH. Bupyc ummmyHonedunura yenoseka (BUY) —
Bo30yautens CIIM/la. OOparHas TpaHCKpUIIIUS, peBepraza W uHTerpasza. IIpodumakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHIA.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, 1. . UBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunsl nutanus», «Metabomuzmy, «MUTOXOHIPUN», «IHEPTETUUECKHUI
obMmen», «Xiopormacty, «Dorocurredyn, «Crpoenne JIHK», «Ctpoenue u ¢GyHKIIMOHUPOBAHHE
reHa», «Cunte3 Oenka», «l'eHermueckuii kom», «Bupyce», «bakrepuodarn», «CTpoeHue u
xu3HeHHbl nuka Bupyca CIIN/{a, 6aktepuodaray, «Pemmukanus JTHK».

ObopynoBanne: Mopenu-ammiukanuu «Yasoenune JIHK u Ttpanckpunuus», «buocunres
6enkay, «CTpoeHHe KIETKI», Mojieb cTpyKTypsl JJHK.

Tema 5. PasMHoOKeHMe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, WM SKU3HEHHBIH IMKI kieTku. Wutepdaza u murto3. Ilpoueccsr,
nporekaomue B uHTepdaze. Pernmkanus — peakuuss marpuuHoro cunresa JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIM HAOOP — KapUOTHUIL. [[UTIIIOUTHBIN U TalIOUIHBIM XPOMOCOMHBIE HAOOPHI.
Xpomatuzsl. L{luronorunyeckne OCHOBbI Pa3MHOXKEHHUS U UHIMBUIYAIIBHOTO Pa3BUTHUS OPTaHU3MOB.

Henenne knerku — Muto3. Cragun muto3a. lIpoueccel, mpoucxoasuime Ha pa3HbIX CTAIUAX
MHTO3a. BHOJIOrMYeCKuil CMBICT MUTO3A.

[IporpamMmmupyemas rudenb KIETKH — alornTo3.

@®opMbl pa3MHOXKEHHs OPraHU3MOB: Oecrosnoe M mojoBoe. Buael Gecronoro pasMHOXKEHUS:
JIeJICHHe HaJBO€, IOYKOBaHME OJHO- ¥ MHOTOKJIETOYHBIX, CHOPOOOpa3oBaHUE, BEreTaTHBHOE
pa3MHO)eHHe. VICKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JIS CEIEKIIHUH.

[TosnoBoe pa3zMHOXKEHUE, €r0 OTIIMYHUSA OT OECIOIOrO.

Meiio3. Cragunm Menosa. Ilpoueccel, mpoucxondmme Ha cragusx Meiosza. lloBenenue
XpomocoM B Mero3e. KpoccnHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEHO03a.

I'amerorenes — mpoiecc 00pa3oBaHUS IMOJIOBBIX KIETOK Yy JKMBOTHBIX. [lONOBBIE Kemne3bl:
CEeMEHHMKU M sMuHuUKA. OOpazoBaHuME M pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT (crepMaTo30U[,
AHIEKIIeTKa) — criepMaroreHe3 u oporenes. OCOOEHHOCTH CTPOCHHMS SIMIIEKIIETOK U CIIEPMATO30H/10B.
OmnonorBopenue. [laprenorenes.

WnnuBuayanbHoe pa3BuTHE (OHTOreHe3). DOMOpHOHANbHOE pa3BUTHE (dMOpHOreHe3). DTarbl
SMOpPUOHAIILHOTO Pa3BUTHS y TO3BOHOYHBIX JKHBOTHBIX: JPOOJIEHUE, TacTpyJslvs, OPraHOIEHE3.
[ToctamOproHanpHOEe pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOTO PAa3BUTHUA: MpPSIMOE, HENpSIMOoe
(mumunHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBHI3LIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u pasButue pactenHuii. OHTOreHe3 LBETKOBOTO PACTEHUSA: CTPOCHUE CEMEHH, CTaauu
pa3BUTHSL.

JdemMoHcTpanum:

Tabmuubl u cxembl: «DOpMBI Pa3MHOKEHHUS OPraHU3MOBY», «J/{BOWHOE OIJIOJIOTBOPEHHUE Y
IBETKOBBIX PAaCTeHHI», «BererarnBHOEe pa3zMHOXEHUE pAaCTeHHI», «/leneHue kieTku OakTepuiim,



«CTpoeHune MOoJIOBBIX KJIETOK», «CTpoeHre XpoMOCOMbI», «Kitetounbiii ukin», «Pemmukanus [JHK»,
«Mwuro3», «Menos», «lIpamoe u HempsMmoe pasBUTHE», «l'ameToreHe3 y MIIEKONHUTAIOMUX U
4yenoBeKa», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

O6opynoBanue: MHKPOCKON, MUKporpenapaTsl «CrepMaTo30ubl  MIIECKOMHUTAIOIIETOY,
«inekiieTka MieKkonuraromero», «KapuoknuHes B KJIETKAaX KOpPEHIKA JIyKa», MarHUTHAas MOJENb-
anmuukanys «/lenenue kierkny, moaens JJHK, Mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopuas pabora Ne 3. «HabGmioneHue mMuTo3a B KIIETKaX KOHYHMKA KOpEIIKa Jiyka Ha
TFOTOBBIX MUKpOIpPENapaTax».

Jlaboparopuass pabora Ne 4. «M3ydeHwe CTpOCHHS TOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpernaparax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[IpenmMer u 3agauu reHeTuku. Vctopus pa3BuTHs TeHETUKU. Poib nuTonoruun u sMOpHoIOTun
B CTAaHOBJICHMHM TE€HETHUKH. BKiajg pOCCHIICKMX M 3apyOe)KHBIX YUEHBIX B Pa3BUTHE TEHETHKH.
MeToapl  TeHETHKU  (THOPUIOJIOTUYECKHM, ITUTOTCHETHYCCKHNA, MOJICKYJISPHO-TEHETHICCKHIA).
OCHOBHBIE TI€HETHYECKHE TMOHATUA. ['eHeTudeckas CHUMBOJIMKA, MCIHOJb3yeMass B CXeMax
CKpEIIMBAHUI.

3aKOHOMEPHOCTH HACJIEIOBAaHMS NMPU3HAKOB, ycTaHoBIeHHbIE . Mennenem. MoHorubpuanoe
CKpeIllMBaHKE. 3aKOH eIuHO00pa3usi TMOpHUIOB IEepBOro mnokosneHus. [IpaBuio JOMHUHHUPOBaHHUS.
3aKoH pacllenieHus Npu3HakoB. ['unoresza uncrorsl ramert. [logHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpeliMBaHME.  3aKOH  HE3aBUCUMOTO  HACJIEOBaHHS  MPU3HAKOB.
[{uTOoreHeTHYECKNe OCHOBBI JUTHOPHUIHOTO CKPEHIMBAaHUA. AHAIM3UPYIOIIEe CKpEIIUBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS TSI OTIPEACIICHUS TeHOTHIIA OCOOH.

CuenuieHHOe HacleoBaHue nMpu3HakoB. Padora T. Moprana no cuenjieHHOMY Hacle0BaHHIO
reHoB. HapymieHue cleruieHs TeHOB B pe3yIbTaTe KpOCCUHIOBEpa.

XpOMOCOMHas1 TEOPHS HACJIEICTBEHHOCTH. [ eHeTHYeCKue KapThl.

I'eneruka moma. XpoMOCOMHOE ONpeJeNeHne Mojia. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
I'omorameTHbI€ U reTeporaMeTHble Opranu3Mel. HaciieroBanue Npu3HaKoB, CLECIUIEHHBIX C IOJIOM.

N3menunBoCTh. BUabl M3MEHUMBOCTU: HEHACJEICTBEHHAass U HacjieACTBeHHas. Poiib cpenbl B
HEHACJIEJICTBEHHOW  WM3MEHYMBOCTH.  XapaKTEpUCTUKA  MOJAU(PUKALMOHHOW  U3MEHYMBOCTH.
BaprnannoHHbBI pAx v BapuanmoHHas Kpuad. Hopma peaknum npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbBIE TIPU3HAKU U X HOpMa peakiuu. CBoicTBa MOAN(PUKAIIMOHHON U3MEHYHBOCTH.

Hacnencreennasi, wim reHOTUNMYECKas, M3MEHYMBOCTh. KOMOMHATHBHAasT H3MEHUYUBOCTD.
Meii03 1 1010BOI Mpoliecc — 0OCHOBAa KOMOMHATUBHOM M3MEHUNBOCTH. MyTalloOHHasi U3MEHYUBOCTb.
Knaccudukanusa myranuii: TeHHble, XpOMOCOMHbIE, F€HOMHble. YacToTa M NPUYMHBI MYyTallHii.
MyrtareHHsle (pakTopbl. 3aKOH T'OMOJOTHUECKUX DSJIOB B HACIEACTBeHHOM m3MeHunmBoctu H. U.
Basuiosa.

BresaepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuwotun denoBeka. OCHOBHBIE METOJbl TE€HETHKH YEJIOBEKa:
ICHEAIOTUYECKUM,  ONU3HEIOBbIM,  IUTOrCHETHYECKUH,  OMOXMMHUYECKHH,  MOJEKYJSPHO-
reHeTnyeckuii. COBpPEMEHHOE ONpENENIEHUE TE€HOTUIIA: IIOJHOIT€HOMHOE CEKBEHUPOBAHUE,
TeHOTHNHPOBaHWE, B TOM uucie c¢ momormisio [I[[P-ananmuza. HacneactBenubsie 3ab0oneBaHus
YesioBeKa: TeHHble O0Jie3HH, 0OJIe3HU C HACNeACTBEHHON MPepacioyioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. CoMaTHUeCKUEe W TeHepaTHBHbIE MyTanuu. CTBOJIOBBIE KIETKU. [IpHHIHMIIBI 370pOBOTO
o0pasza XKH3HHM, JUATHOCTHKH, MPOMWIAKTUKA U JIEYEHUS TEeHeTHUecKuX Oose3Hei. Menuko-
T€HETUYECKOE KOHCYJbTUPOBAaHUE. 3HAYEHUE MEAULMHCKOW TE€HETUKH B MPEAOTBPALLECHUUA U
JICYEHUHU TeHETUYEeCKUX 3a00JIeBaHU YeTIOBEKa.



JdemoHcTpaumuu:

IMoptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pu3, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabmuipel U cxembl: «MOHOTMOPUIHOE CKPEIIMBAHME U €r0 LUTOTEHETHYECKas OCHOBay,
«3aKOH pacHUICIUICHUSI U €r0 UTOTeHEeTHYECKas OCHOBA», «3aKOH YHCTOTHI TraMeTy, «JurubpuaHoe
ckpeurBanue»,  «LluTomornyeckue - OCHOBBI ~ TUTHOPUAHOTO  CKpEUIMBaHUA»,  «Meho3y,
«B3auMoielicTBUE alIeNIbHBIX TE€HOBY», «l €HeTHYecKue KapThl PACTEHUM, KUBOTHBIX U UYEIIOBEKaY,
«['eneTnka mnona», «3aKOHOMEPHOCTH HACJIEIOBAaHUs, CLEIUIEHHOIO ¢ nosioM», «Kapuorursl
YyeloBeKa U KUBOTHBIX», «Bumpl wu3MeHunBoCcTH», «MoaudukanvoHHas U3MEHYUBOCTDY,
«HacnenoBanue pesyc-pakropay, «['eHeTuKa rpynm KpoBu», «MyTaloHHas U3MEHIHBOCTH.

Ob6opynoBanue: Moxaenu-anmumkanun  «MoHoruOpuaHoe ckpemmBanue», «HemomHoe
JOMUHUpOBaHUE», «Jlurubpuanoe ckpemuBanuey», «llepekpéct XpomMocom», MHKPOCKON H
Mukpomnpenapar «Jlpo3zoduia» (Hopma, myranuu (HOpMbI KpPbUIBEB M OKpPAacKU Tema), repOapwuii
«I'opox mOCeBHOW.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

Jlaboparopuasi pabota Ne 5. «l3ydeHue pe3ynbTaToB MOHOTHOPHUAHOTO U TUTHOPHIHOTO
CKpEIIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOIMpEnapaTax.

JlaboparopHast pabora Ne 6. «M3ydeHue MOAU(PHUKAIMOHHON W3MEHUYHUBOCTH, TOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuil y Apo30Qp bl Ha TOTOBBIX MUKPOIIpENapaTax.

[IpakTuueckas pabota Ne 2. «CocTaBieHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekiusi Kak HayKa M TPOLIECC. 3apOKIEHUE CEJCKIMU M JomecTukauus. Ydenue H. U.
BaBumoBa 0 I1EHTpax WPOUCXOXKACHUS W MHOTooOpa3usi KyIbTYpHbIX pacTeHuil. LleHTpbI
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, ITAMM.

CoBpeMeHHbIE METOJbl CeNeKIMH. MacCOBbI U WHAMBUIYAIbHBIH OTOOPHI B CEJEKIIMH
pacTeHud W KUBOTHBIX. OIllEHKa dKCTepbepa. BIM3KOpOACTBEHHOE CKpEIIMBaHWE — WHOPHIMHT.
UYucras nuaus. CkpemivBaHue 4UCThIX nuHUM. ['ereposuc, unu rubpunHas cuna. HepoacTBenHoe
CKpemuBaHue — ayropuaunr. Otnanénnas rudpunusanus u e€ ycnexu. MICKycCTBeHHBII MyTareHes
Y MOJTy4YECHUE TOJUIUIONI0B. JJOCTHKEHUS CENEKIIMN PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpaciib TNPOW3BOJACTBA. [€HHas WHXXEHEpUs. OTambl CO3JaHUs
pexombunantHoit JIHK wu Tpancrennsix opranusmoB. Kierounas wumxenepusi. Kierounbie
KYyJIbTypbl. MHKpOKJIOHAJIbHOE pPa3MHOXEHHE pacTeHui. KiloHMpoBaHHE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHU3MOB. DKOJOTHYECKHUE U dTHUYEeCKUe rpobieMbl. MO — renernyecku
MOAUGUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

[optpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. IBaHOB.

Tabmuubpr u cxembl: kKapTa «lleHTpBI NPOUCXOXKIACHUS MW MHOTO00pa3wsi KyIbTYypPHBIX
pactenuit», «llopoapl JOMAaIIHMX JKUBOTHBIX», «CopTa KyJNbTYpPHBIX pacTeHui», «OtnanéHHas
rubpuamzanusi», «Paborel akagmemumka M. @. UWBanoBay, «llomumnonaus», «OOBEKTHI
ouorexHonorun», «Kinerouneie KylnbTyphl U KIOHUPOBaHHE», «KOHCTpyHpOBaHHE U MEPEHOC TE€HOB,
XPOMOCOM.

OO6opynoBaHue: MY/ KM TUIOJJOB M KOPHEIIONOB JUKUX (OPM H KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035ICTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



Okckypeusi «OCHOBHBIE METOABI M JOCTM)KEHHS CEJIEKLIMH pAacTeHUH M KUBOTHBIX (Ha
CENICKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOHCIIBITATENIbHBI YYacTOK, B TEIUIMYHOE
XO03SICTBO, JTA0OPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosIIOIIUOHHAS OMOJIOTHUS.

[Ipeanoceuiky BOZHUKHOBEHUS 3BOJIFOLIMOHHONW TEOPUU. DBOIIOLHUOHHAS TEOPUS U €€ MECTO B
Ouoznorun. BiusHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTHH U APYTUX HAYK.

CugerenbcTBa 3BOMIOUMA. [laneoHTonornyeckue: nocaeqoBaTeIbHOCTh NOSIBJICHUSI BUIOB B
MAJICOHTOJIOTUYECKOH JIeTonucH, nepexonusie Gopmel. buoreorpaduyeckue: cXoICTBO U pa3iuyue
¢bayH u prop MaTEpUKOB M OCTPOBOB.

DOMOpHUONIOTHYECKHEe: CXOJCTBA W pa3iInyusi AMOPHOHOB pAa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, pYAUMEHTAPHBIE OPraHbl, ATABU3MBI.
MonexyasipHO-OMOXUMHUYECKHAE:  CXOACTBO  MEXaHHM3MOB  HACJIEJICTBEHHOCTH U  OCHOBHBIX
MeTaboIMUYECKUX MyTel Yy BCEX OPraHU3MOB.

OpommonronHas Teopus Y. [lapBuna. [Ipeanocsiiky BO3HUKHOBEHUS 1apBUHM3MA. [[BrKyIme
CHJIBI ABOJIIOIMH BUJOB 10 [lapBuHY (M30BITOYHOE PAa3MHOKEHHME IIPU OTPAHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas N3MEHIHBOCTh, 00pb0a 3a CyIIECTBOBAHHE, ECTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTO) u e€ ocCHOBHBIE IIOJIOKEHUS.

MukposBontonus. [lonynanms kak eIMHALIA BUIA U SBOJIIOLUU.

JBuwxymue cuibl ((hakTopbl) SBOJIONMM BUIOB B mpupoje. MyTalMOHHBIA mporecc u
KOMOWHATHBHAs U3MEHUMBOCTD. [lonMyIsiroHHbIe BOJIHBI U ipeiid reHoB. M30smus 1 MUTpaIys.

EctectBeHHbI 0TOOp — HanpaBisoMui (pakTop 3Bosounn. @OpMBbI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OPraHW3MOB Kak pe3yibTar 3Boitonuu. [Ipumeps! npucnocoOneHuit y
OpraHu3MoB. ApoMop(03bl U HAMOAIANTALINH.

Bun wu Bugoo6OpazoBanue. Kpurepum Buma. OcHoOBHble (OpMBI  BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rH4ecKoe.

MakposBomroniust.  DopMmbl  3BoMIOIMU:  PUIIETHYECKas, JAMBEPreHTHas, KOHBEPreHTHasd,
napaiensHas. HeoOpatumocTs 3BoMONNN.

[IpoucxoxaeHue oT HecleUuaIu3upOBaHHBIX NpeakoB. IIporpeccupytomas crneunamu3anus.
AnlanTuBHAs paauanus.

JdemoncTpanum:

IToprpersr: K. Jlunnen, K. b. Jlamapk, Y. [lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkkens, @. Mromep, A. H. CeBeprios.

Tabmuubl u cxemsl: «Pa3BuTHE OpraHUYECKOTO MHpa Ha 3emiie», «3apObIiid MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbel 00oprObI 3a cyliecTBoBaHHME», «EcTecTBEHHBIH 0TOODY,
«MHorooOpa3ue COpTOB pacTeHHil», «MHoroobpasue mOpoJ KHUBOTHBIX», «[lomymsauuny,
«MyTalMoHHasT W3MEHYUBOCTH», «ApoMopdosbl», «Manoamantauumn», «OO0mas ereHepanus»,
«/IBmwxymue cumbl 3BomouNY, «Kapra-cxema mapmipyra myremectsus Y. [lapsunay», «boppba 3a
cymectBoBanuey», «llpucnocobiaeHHOCTs oOpraHu3smMoBy», «l'eorpaduueckoe BHI000pa30BaHUE,
«KOJOTMYECKOE BUI000PA30BAHUEY.

O6opynoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3jIMYHbIMM TUIIAMU OKpPAcKd, HAOOp IUIOAOB H
ceMsiH, koJutekiusi «lIpumepbl 3alIMTHBIX MPHUCIIOCOOTIEHUM Y JKUBOTHBIX», MojAelb «OCHOBHBIE
HaMpaBJICHUs dBOIIOIUNY», 00bEMHAs MozieNb «CTpOeHHE FOJI0BHOTO MO3Ta O3BOHOUHBIX Y.

Bbuoreorpaduyeckas kapra Mupa, KouieKus «DopMbl COXpaHHOCTH MCKOMAEMbIX >KHBOTHBIX
U pacTeHuil», monenp ammukanus «llepekpéct xpomocom», BiaxHble npenaparbl «Pa3zButue



Hacekomoro», «Pa3Butue nArymku», MukporpenapaTr «/pozoduna» (Hopma, mMyTtanuu GOpMBI
KPBUIBEB U OKPACKH TEJIA).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaboparopHas padota Ne 1. «CpaBHeHue BUAOB 10 MOPPOIOTUUECKOMY KPUTEPHUIO».

JlaGopaTopnas pabora Ne 2. «OmnmcaHue TMPUCIIOCOOJICHHOCTH OpraHm3Ma © 8
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuyHble TpPENCTABICHHUS O 3apOXKICHUM >XU3HU. HaydyHble rumore3sl BO3HUKHOBEHMS
KU3HM Ha 3emsie: aOuoreHe3 M MaHCHEpMUs. XUMUYecKas 5BOJIOLUSA. AOHOTeHHBI CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHWYECKUX. DKCIEPUMEHTAIbHOE IOATBEPKICHUE XHMUYECKOU
sBositonny. HawanbHble 3Tanbl Ouonorunueckoil ssomounu. ['mnoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX OSBOJIOIMS.
®opMHUpPOBAHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emsie 1o spam u nepuongam. Karapxeil. Apxeiickas ¥ MpoTepo3oncKas
apbl. [laneo3oiickas spa u €€ nepuoapl: KEMOPUNCKUN, OpJOBUKCKUN, CHIIYpUHCKHM, €BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa U €€ Mepuoibl: TPUACOBBIN, FOPCKUM, METOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbIA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKka KiIuMaTa W TEOJIOTMYECKUX IpoueccoB. OCHOBHBIE ATambl 3BOJIIOLUU
PaCTUTEIBHOTO U KUBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHH U KUBOTHBIX. [losBrneHue, pacuBeT u
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro MHpa Kak OTpakeHue 3BOJOLUU. OCHOBHBIE CHCTEMAaTHYECKHE
IpyNIbl OPraHU3MOB.

OBonronus 4enoBeka. AHTPOIOJIOTUs Kak Hayka. Pa3BuTHe npeacTaBIeHuil O IPOUCXOKICHUH
yenoBeka. MeTtoael n3yueHus aHTponoreHe3a. CXOICTBa M pas3InyMs 4YEJIOBEKa M SKMBOTHBIX.
CucremaTHueckoe MoJI0KEHUE YeI0BeKa.

HBuwxymue cuibl  (dakTtopbl) aHTpororeHeza. HaciencTBeHHass HM3MEHYMBOCTh U
ecTeCTBeHHbIN 0TOOp. OOIecTBeHHbIH 00pa3 >KU3HU, W3TOTOBJIEHUE OpPYIUN TpyAa, MBIILICHHE,
peusb.

OcCHOBHBIE CTaIMM ¥ BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YeToBeK ymenbii, YemoBek
npsAMoxo i, Yenosek Heanaepranbckuil, YemoBek pa3zyMHbii. Haxoqkn uckomnaeMbsIx OCTaTKOB,
BpeMs CYILIECTBOBaHMsI, 001aCTh pacpOCTpaHEHUs, 00BEM FOJIOBHOTO MO3ra, 00pa3 KHU3HH, OPYIHSL.

Yenoseueckne packl. OCHOBHBIE OOJbIIME pachl: €BpoleoujiHas (eBpasuiickas), HeErpo-
aBCTpaJIONIHAs (3xBaTOpHANIbHASA), MOHTOJIOHTHAS (a3maTcko-aMepHKaHCKas). Yeptsl
MPUCTIOCOOJIEHHOCTH TPECTaBUTENEH YelOBEUYEeCKHX pac K YCIOBHUSM CYIECTBOBaHHS. EIHMHCTBO
yenoBeveckux pac. Kputuka pacuszma.

JdemoHcTpanum:

[Toptpetsr: @. Penn, JI. [Tactep, A. U. Omapun, C. Muiep, I'. FOpu, Y. lapsuH.

Tabmuupr u cxemsl: «Bo3HukHOBeHHe COJHEYHOW CHCTEMBI», «Pa3BHTHE OpPraHMYECKOTrO
mupay, «PacturenpHas  kietka», <«KuBoTHas kietka», «lIpokapuoTuyeckas  KIETKaw,
«CoBpeMeHHasi CHCTEMa OpPraHMYecKoro mupa», «CpaBHEHHE AHATOMHYECKMX YEpPT CTPOCHHUSA
YeloBeKa M 4YeJlOBEKOOOpasHbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJll€OHTOJIOTMYECKUX HaXOA0K
MPEIKOB COBPEMEHHOIO 4YeloBeKa», «JlpeBHeilmme mogn», «lpeBHue moan», «llepBbie
COBpPEMEHHBIE JTIOAN», «UenoBeueckne pacol».

Ob6opynoBanue: Mmymspku — «[IpoucxoxaeHne  denmoBeka»  (OIOCTBI  aBCTPaJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KpPOMaHbOHIA), CIIENKH WIM H300pakeHHsS KaMEHHBIX OpYAUid



MEepBOOBITHOTO 4YeJoBeKa (KaMHHU-YOIIIEPhI, pyOmsa, ckpebria), TreoXpoHOJOoTHYecKas TalbJunIa,
KoJuteKus «@opMbl COXPAaHHOCTH UCKONIAEMBIX )KMBOTHBIX U PaCTECHUI».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[Ipaktrueckas padora Ne 1. «M3yueHue HMCKOIIAGMBIX OCTATKOB PACTEHUW W JKMBOTHBIX B
KOJUICKIIASX .

DKCKypcHsi «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIA WIH
KpaeBeIuecKuil Mmy3eil).

Tema 3. Opranusmbl 4 OKpY KaOLIas cpejaa.

DKOJIOTUsl KaK HayKa. 3aJaud U pa3zelibl 3KOJOTHU. MEeTO/bl SKOJIOTUYECKUX HUCCIeI0BaHUM.
DKOJI0rM4E€CKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHus OpraHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIlIHAs, [IOYBEHHA,
BHYTPUOpPraHU3MEHHasl.

Okonoruueckue ¢akropel. Krnaccuduxamus skonoruyeckux (akTopoB: aOMOTUYECKUE,
OMOTHYECKHE U aHTPOIOTeHHEBIE. J[efiCTBHE HKOIOTHIECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbGunotnyeckue (GaKkTOpHI: CBET, TEMITEpaTypa, BlaxHocTh. @oronepuonnsm. [IpucnocodneHus
OpPraHU3MOB K JIEUCTBHUIO abnoTHYeckuX (hakTopoB. buonornueckrue puTMmel.

buortnueckue ¢akropsl. Buabl 6MOTHYECKMX B3aUMOJEHCTBUI: KOHKYPEHIIUS, XUIIHUIECTBO,
cumbuo3 u ero opmsl. IlapasutusMm, koomepanusi, MyTyalin3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxJeOHUYECTBO). AMEHCANU3M, HEUTpau3M. 3HAYCHHE OMOTHMYECKHX B3aMMOJICUCTBUM i
CYIIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

DKOJIOTHYECKHE  XapaKTepUCTUKU nomynsauud. OCHOBHbIE TIOKa3aTeNu  MOIYJSIIHU:
YHCJIEHHOCTD, IIJIOTHOCTb, POKJAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalus. J[MHaMUKa YUCIEHHOCTU
MOMYJISILUY U €€ PeryJsiusl.

JdemoncTpanum:

[Moptpetsr: A. I'ymGonsar, K. @. Pynwe, D. ['ekkens.

Tabmumpr u cxemsl: kapTa «lIpuponnbie 30HBI 3emuu», «Cpenbl OOUTaHUS OPraHU3MOBY,
«Dotonepuoanszmy, «llomymsumny, «3aKOHOMEPHOCTH POCTA YUCIECHHOCTH NOMYJISALIMUA UH(Y30pUU-
Tydenbkny, «Ilumesbie nenm».

JlabopaTopHbie H IPaKTHYeCKHE PadOThI:

JlabopaTtopHas padota Ne 3. «Mopdonornueckne 0COOEHHOCTH PAcCTEHUN W3 Pa3HBIX MECT
oOUTaHUSY.

JIaGoparopHas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

ITpakTryeckas padora Ne 2. «[Toncu€r MIOTHOCTH NOMYJISILMNA Pa3HBIX BUAOB PACTEHUI».

Tema 4. CooO1iecTBa U IKOJI0rHYECKHE CHCTEMBI.

CoobmecTBo opranu3mMoB — O6uoreHo3. CTpyKTypsl OMOIIeHO3a: BHI0OBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkonoruveckre cucreMbl (d9Kocuctembl). [loHsTHe 00 »dKocWcTeMe W OHOreoleHO03e.
OyHKIMOHAIbHBIE KOMIIOHEHTHI IKOCHCTEMBI: MPOIYLIEHThI, KOHCYMEHTHI, peayleHTsl. Kpyrosopot
BELIECTB M MIOTOK SHEPruu B 3kocucteme. Tpoduueckue (MumieBble) ypoBHHU 3KocucTeMbl. [Iuiensie
nenu U cetd. OCHOBHBIE TIIOKa3aTeld 3KOCHUCTEMBL: OuMoMacca, MPOAYKIHUS. DKOJIOIMYECKHUe
NUPaMUbL:  NPOAYKIMH, YUCIEHHOCTH, Ouomacchl. CBOHCTBA 9KOCHCTEM: YCTOWYHMBOCTD,
camoperynsnus, pazsutue. Cykieccus.

[IpupomHblE 3KOCHCTEMBI. OJKOCHCTEMBI O3Ep M pPEeK. OKOCHCTEMa XBOMHOIO WM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpONOTeHHBIE JKOCHUCTEMBI. ATpPOIKOCHUCTEMBI. YpOoskocucTembl. buonorndyeckoe u
X035IIICTBEHHOE 3HaYeHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.



buopaznooOpazue kak ¢akTop YCTOHYMBOCTH 3KocHcTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panunsl, coctaB u cTpykrypa ouocdepst. XKusoe
BellecTBO U ero Gynkuuu. OcobenHoctr 6mocdepsl Kak riiodaabHONM SKOCUCTEMBI. J(uHaMudeckoe
paBHOBecHe U 0OpaTHas CBsI3b B Onochepe.

KpyroBopotsl BemiectB M OHOT€OXMMHUYECKME IMKJIbI 3JIEMEHTOB (yriepoja, as3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouocepe 3emin. AHTpOINOTeHHBbIE M3MEHEHHS B Ouocdepe. ['modaibHbIC
9KOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBoBaHue MpUpoAsl U yenoBedecTBa. CoxpaHeHHe OMOpazHOOOpa3ws Kak OCHOBA
ycroitunBoctu Onocdepbl. OCHOBa PAlMOHAIBHOTO YHPABJICHUS MPHUPOTHBIMH PECypcaMH M HX
ucroJib30BaHue. JlocTrkeHus: OMOIOTHH U OXpaHa MPUPOIBI.

JdeMmoHcTpamum:

[Toprpetsr: A. JIx. Tencinu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuupr u cxembl: «[Iumesbie nenu», «buoueHo3: coctaB U CTpykTypay, «lIpuponHbie
coobmectBay, «llemu muTaHMsA», «OKoNoruueckas mnupamugay, «buocdepa U  uyerIOBEK»,
«QKocHucTeMa HMIMPOKOIMCTBEHHOTO Jeca», «JKOocHcTeMa XBOMHOro Jjeca», «buoleHo3 Bomgoémay,
«ArporeHos», «lIpumepHble aHTPONIOTEHHBIE BO3ACHCTBUSA HA MPUPOLY», «BaxxHeHIne UCTOYHUKHU
3arps3HEHUS] BO3JyXa M TPYHTOBBIX BOJ», «llouBa — BakHe#mas cocTaBisiomas OHochepsn»,
«®Daktopsl aerpaganuu mouBy, «llapHukoBbIl dhdekT», «DaKkTopbl PagUOaKTUBHOTO 3arpsS3HEHUS
ouocheps», «O0mas cTpykrypa 6uochepsi», «Pacnpocrpanenue xu3Hu B Ouocdeper, «O30HOBBIM
sKpaH ouocheprr», «Kpyrosoport yrieponaa B 6uochepe», «kKpyroBopot a3otra B Ipupoae».

Ob6opynoBanue: Mojenb-anmiaukanus «Tunuunele OHoLEHO03bl», repbapuil «PactuTenbHble
cooOmiecTBay, Komnekiun «buonenos», «Bpeaurenn BakHEHIINX CEIbCKOXO3SHCTBEHHBIX
KyIbTYp», TepOapuu U KOJUIEKIUM PACTEHHH U S>KUBOTHBIX, MNPUHAANIEKANUE K Pa3HbIM
9KOJIOTUYECKUM TpymnmaM oaHoro Bunaa, KpacHas kuura Poccuiickoit denepanuu, n3o0paxeHuUs
OXpaHSEMBIX BUJIOB PACTEHHI U )KHBOTHBIX.

[VNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMBI 110 BUOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA

Cornacho ®I'OC COO, ycraHaBiuBalTCS TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS
00yJaroIMMUCS TPOTpaMM CpEIHEro oOmero o0pa30BaHUS: JTUYHOCTHBIM, METANpPEIMETHBIM WU
MIPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JAMYHOCTHBIX pE3yNbTaTOB OCBOEHUsA mpeamera «bHOIorns» BBIIEIECHBI
CIIEAYIOIINE COCTABJIAIONINE: OCO3HAHUE O0YYAIOIMMHCA POCCHUMCKON IPa)K1aHCKOM MIEHTUYHOCTU
— FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTENILHOCTH U CaMOOIPEIEICHUIO, HAIMYUE MOTUBALIUU K
o0yueHHuI0 OMOJIOrHH, LIeJIeHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUH JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX LIEHHOCTEH M UCTOPUUYECKUX TPaJuLUi pa3BUTUSI OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U
CIOCOOHOCTh OOYYaIOLINXCS PYKOBOJACTBOBATHCS B CBOEH JIEATENBHOCTU IIEHHOCTHO-CMBICIOBBIMU
YCTQHOBKAMH, TNPUCYIIMMHU CHCTEME OHOJOrMYecKOro oOpa3oBaHMs, HAJIMYHME HKOJOTMYECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIIAHBI.



JInuHOCTHBIE Pe3ybTaThl OCBOEHUS MpeaMeTa «bronaorusy) qocTuratoTcs B €MHCTBE Y4eOHO
U BOCIUTATEIBHON  JAEATENBHOCTM B  COOTBETCTBHM C  TPAaJULUOHHBIMHU  POCCUUCKUMU
COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU M JTyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH, MPUHSATHIMU B
oOmiecTBe MNpaBWJIaMd M HOPMaMH TIOBEIEHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIO3HaHMS,
CaMOBOCIIUTaHUs M CAaMOPA3BUTHUSA, PA3BUTUS BHYTPEHHEH IMO3UIMHM JIMYHOCTH, NATPUOTHU3MA,
YBOXEHUS K 3aKOHY U TPABOIOPSAKY, YEIOBEKY TpyJla WU CTaplieMy IOKOJEHHUIO, B3aUMHOIO
YBaKCHHSI, OEPEIKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO U TPATUIMSIM MHOTOHAIMOHAILHOTO
Hapopa Poccuiickoit @enepanuu, Npupoje U OKPYKaroIIeu cpee.

JIn4dHOCTHBIE pe3yNbTaThl OCBOEHUSI y4eOHOro mnpeamera «bHONOrHsS» IOMKHBI OTPa’KaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOMIMXCsS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHONW BHYTPCHHEH
MO3ULMEN JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHUEHTAlMM, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUII,
COOTBETCTBYIOIIUX TPAJULMOHHBIM LIEHHOCTSIM POCCHUICKOTO OOIECTBa, PacIIMpPeHHUE >KU3HEHHOTO
OMbITa U OIbITA ACATEIBHOCTA B IPOLIECCE PEAM3alMid OCHOBHBIX HANpPaBJICHUW BOCIUTATEIbHOMN
NESTETLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIIUU 00YUaIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIeCTBa;

OCO3HaHUE CBOUX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBAXKEHHE 3aKOHA W
MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW IESATENHHOCTH MPU CO3AAHUU YYEOHBIX IMPOEKTOB,
pelieHnr yuyeOHbIX U MTO3HABATENbHBIX 33/1a4, BBIMOJHEHHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CTIIOCOOHOCTH ONPEACIATh COOCTBEHHYIO TMO3UIUIO TI0 OTHOLICHHUIO K SIBJICHUSM COBPEMEHHON
JKU3HU U O0BICHSTH €€;

YMEHHE yYUTHIBATH B CBOMX JIEHCTBUSAX HEOOXOTUMOCTH KOHCTPYKTHBHOTO B3aHMMOJCHCTBHS
TOJIEH ¢ pa3HbIMH YOCKICHUSIMH, KYIbTYPHBIMU IICHHOCTSIMU M COITHAIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHUS Yy4YEOHBIX,
MMO3HABATEJIPHBIX M UCCIIEOBATEIILCKUX 3aJ1a4, YBAXKUTEIHLHOTO OTHOIICHUS! K MHEHUIO OIITOHEHTOB
P 00CYXJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOTO0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh POCCUNCKONW TPAXKTAHCKON HIECHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH nepea PonnHOM, roplocTH 3a cBOM Kpai, cBoro Ponuny,
CBOH S3BIK U KYJIBTYPY, IPOLUIOE U HACTOSIIIEE MHOTOHAIIMOHANIbHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIICHHE K MPUPOJTHOMY HACIEIUI0O U TaMSITHUKAM MPHUPOJBI, JOCTHKEHUSIM
Poccun B Hayke, HCKyCcCTBe, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTH OIEHUBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBIECHHE U Pa3BUTHE OMOIOTHH,
MMOHUMAaHUS 3HaUYEHHUsI OMOJIOTHH B MO3HAHUH 3aKOHOB MPUPOJIBI, B )KU3HU YETIOBEKA U COBPEMEHHOTO
00II1eCTBa;

uzeitHas yoexxA€HHOCTh, TOTOBHOCTh K CIYXEHHIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyanoy;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO ITOBEICHNUS,

CIOCOOHOCTH OLIEHHWBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETo;



OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POAMUTENSIM, CO3IAHUI0O CEMbH HA OCHOBE OCO3HAHHOTO
MPUHATUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAuLUAMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETHKY ObITa, HAYyYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUIA;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIAX MCKYCCTBA, CTPEMIJICHHUE MPOSIBIATH KauecTBa
TBOPUYECKOUN JTMYHOCTH;

5) dusuyeckoro BocnuTaHus, GOpMHUPOBAHUSA KYJIbTYPbI 310POBbSi U IMOLMOHAJIBHOIO
Os1aromosty4ms:

MOHMMAaHUE W peallu3alvs 3J0pPOBOTO M 0Oe30MacHoro oOpasza >KU3HH (3I0pPOBOE IMHTAHUE,
COOJIIOJICHNE THUTHMEHHYECKUX TMPaBUJI M HOPM, COAJaHCUPOBAHHBIM PEXHM 3aHATHA W OTIbIXA,
perynspHas pusndeckasi akTUBHOCTb), OEpexKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICHXHYECKOMY 370POBBIO;

MMOHMMAaHHUE [IEHHOCTH MPaBUJI WHIUBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBEJCHUS B
CUTYALUX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHWE TIOCTEACTBUA U HENpUATUS BPEAHBIX MPHUBBIYEK (YHOTpPEOIEHUS alKorods,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

FOTOBHOCTh K AKTUBHOHM JESATEILHOCTU TEXHOJOTMYECKOW M COIMaIbHOM HaIlpaBJICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATH, TTIAHUPOBATH H CAMOCTOSITEIIBHO BBIIIOIHSITH TAKYIO JACSITEILHOCTD;

HWHTEpEC K pa3iuuHbiM chepaM npodecCHOHATBHON AESITENIbHOCTH, yYMEHHE COBEpIIAThH
OCO3HAHHBIN BEIOOP Oynyiiel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSHKEHUH BCEU KU3HU;

7) 3KOJIOTrM4Y€eCKOT0 BOCIIMTAHMS:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJE KaK HCTOYHUKY KU3HM Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHSA OKOJOTMUYECKON KyIbTyphl: MNPUOOPETEHHE OMbITa MJIaHUPOBAHUS
MTOCTYIIKOB ¥ OLICHKW WX BO3MOYKHBIX TTOCIICJICTBUM JIJISI OKPYXKAIOIIEH CPEIbl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

CIOCOOHOCTH HMCIIONB30BATh MPHOOpETaeMble IPU U3YYCHUHU OMOJIOTHH 3HAHUSI U YMEHUS TIPH
pemieHny mpoOJeM, CBS3aHHBIX C paAlMOHAJIBHBIM TMPUPOJONOIH30BAHHEM (COOIIOIEHUE TMPaBHII
MOBEJICHUSI B TIPUPOJIC, HAMPABIICHHBIX HA COXpPAaHEHUE PAaBHOBECHS B IKOCHUCTEMaX, OXPaHy BHJIOB,
IKOCUCTeM, OMoChephl);

aKTUBHOE HETPUATHE ACHCTBUMN, IPUHOCAIIMUX BPEll OKPY>KaIoIIed MPUPOIHON cpele, yMEHUE
MPOTHO3UPOBATh HEOIArONMPUATHBIE YKOJOTHYECKUE TOCIEACTBUS MPEANPUHUMAECMBIX JEUCTBUN U
MpeA0TBpaIIaTh UX;

HaJu4he PA3BUTOTO DKOJIOTHYECKOTO MBIIUICHUS, DKOJOTHYECKOM KYJIBTYPBI, OIBITA
NESATEIbHOCTH  JKOJIOTUUECKOW  HAINpaBJIE€HHOCTH, YMEHHUS  PYKOBOJICTBOBATHCS MMM B
MO3HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAIBHOM TMPAKTHKE, TOTOBHOCTM K YYacTHIO B
MPAKTUYECKOU IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH ¥ OOINECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JHUANOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;



COBEPILICHCTBOBAHHUE S3bIKOBOM M YMTATEIbCKOW KYJIbTYPbl KakK CpEICTBA B3aMMOJCHCTBHUsA
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

MOHMMaHWE CHenuuKy OHOJOTHH KaKk HayKd, OCO3HaHusi e€ poiu B (HOPMUPOBAHHU
palMOHAIBHOIO HAYyYHOI'O MBILIUIEHHS, CO3JaHUU LEJIOCTHOTO IMPEACTaBIEHUS 00 OKpYy)Karollem
MHpE KaK 0 €JUHCTBE IPUPO/Ib, UEJIIOBEKA M OOLIECTBA, B IOZHAHUU IIPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHn: mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOKIEHHOCTh B 3HAYMMOCTU OHMOJOTMH Ui COBPEMEHHOM IMBWIM3AIUHN: OOECIeYECHUs
HOBOT'O YpPOBHSI DPa3BUTHUS MEIULMHBI, CO3/laHHE IMEPCHEKTUBHBIX OHMOTEXHOJIOTUH, CHOCOOHBIX
pelmarb pecypcHble ImpoOjeMbl Pa3BUTHUS YEJIOBEYECTBA, IOMCKA IyTeW BbIXOAAa U3 INI0OAJIBHBIX
HKOJIOTHYECKUX MpoOJeM U obecredeHus: nepexoja K yCTOMUYMBOMY Pa3BUTHIO, PALMOHATIBHOMY
MCTOJIB30BAHUIO TIPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aUHTEPECOBAHHOCTh B IOJYYEHUM OHMOJIOIMYECKUX 3HAHMH B LEJAX IOBBILIEHUS OOuIeH
KYJIBTYpbl, €CTECTBEHHO-HayyHOW TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHAIBbHOM
IPaMOTHOCTH O0y4aromuxcs, GopMupyeMoil pu U3y4yeHU OUOJIOTUH;

[IOHMMaHHUE CYLIIHOCTH METOJOB [O3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  MCHOJb30BaTh IOJydaeMble 3HAaHUS JUIsI aHalM3a U OObBSICHEHMs SBICHUN
OKpY’KaloIlero MHpa M MPOUCXOMAUIMX B HEM M3MEHEHUH, yMeHHe JeiaaTb OOOCHOBAHHBIE
3aKIIIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX C IEbI0 TIOTYYECHHUST JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO UCII0JIb30BaTh OMOJIOrMUECKUE 3HAHUSA /IS pellieHus MpolsieM B
peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, I'OTOBHOCTb OCYILECTBJISATh IPOEKTHYIO H
HCCIIEIOBATENbCKYIO ACSITEIbHOCTh UHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEphIBHOMY OOpa30BaHUI0 M €aMOOOpa3oBaHUIO, K
aKTUBHOMY TIOJIyYE€HHIO HOBBIX 3HaHUIl 1O OWOJOTUM B COOTBETCTBUHM C JKM3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yibTaThl OCBOEHHs YydeOHoro mpeamera «buoJOrUs» BKIHOYAIOT:
3HauyuMble A1 (QOPMUPOBAHMS ~ MHUPOBO33PEHUS  OOydYaIOIIUMXCS — MEXAUCLUMILIMHAPHBIE
(MexXIpeMeTHbIE) 00IeHayYHbIEe MOHATHUS, OTPAXKAIOIINE 1IEIOCTHOCTh HAYYHOW KapTUHBI MUpa U
cneun(uKy METOJOB IO3HAHMS, HUCIOJNb3YEeMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, JHEprus,
SBJICHHE, TPOLIECC, CUCTEMA, HAYUHBIH (haKT, IPUHIMII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TeOpus,
UCCleIoOBaHNe, HaOJlo/IeHue, H3MEpPEeHHe, HKCIEPUMEHT M JPYrux), yHUBEpCallbHble YydeOHbIE
neicTBus (M03HaBaTeIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 0OecreunBaomye GopMupoBaHUe
(YHKIIMOHATBHOM TPAaMOTHOCTH M COLMAJIbHONW KOMIETEHIMH OOYYaloUIMXCs, CIIOCOOHOCTD
o0y4JaroImuxcs HUCIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCaIbHbIC YICOHBIC JCHCTBUS B MIO3HABATEIHFHON U COITMATILHOM MPAKTHKE.

MeTtanpeameTHble pe3yiabTaThl OCBOSHHS MPOTPaMMbl CPETHEr0 OOIIET0 00pa30BaHUs JOJIKHBI
OTpaXkaTh:

OByageHne yHMBEPCAJIbHBIMH Y4¢OHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENIbHO  (OPMYJIMpPOBaTh M aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



WCIOJIB30BaTh NIPU OCBOCHHWM 3HAHWH NMPHEMBI JIOTHYECKOTO MBINIICHHUS (aHan3a, CHHTE3a,
cpaBHeHUs, Kinaccudukanum, 0000IeHNS), pACKPHIBATh CMBICT OMOJIOTUYECKUX TOHSITHN (BBIICIATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSIMHU);

ONPENeNIATh LENH JCATSIIbHOCTH, 3ajaBas IapamMeTpbl W KPUTEPUU WX JOCTHIKCHHUS,
COOTHOCHTB PE3YJIbTaThl ICATSILHOCTH C MTOCTABICHHBIMH IICIISIMH,

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS 111 OOBsICHEHUS (PAKTOB M SBJICHHUN KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, NETYKTUBHBIC, 110 AHAJIOTHH), BBISIBIISTH
3aKOHOMEPHOCTH M TPOTHBOPEYHMS B PACCMATPUBACMBIX SIBJICHUSX, (OPMYJIUPOBATH BBIBOIBI H
3aKITIOYCHUS;

MPUMEHSATh CXEMHO-MOJCNIbHBIE CPENCTBA I TPEACTABICHUS CYHIECTBEHHBIX CBSI3eH W
OTHOLICHUHA B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKkKe NPOTUBOPEUYMH pPa3sHOro poja,
BBISIBIICHHBIX B Pa3JINYHBIX HHPOPMAIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEHICHHS MPOOJIEMbI C YUETOM aHAIM3a UMCIOIIUXCS MaTEPUAIBHBIX U
HEMaTepHaJIbHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHUBBI B JIESATEIBHOCTb, OIICHWBATh COOTBETCTBHE PE3YJIHTATOB LEISAM,
OLICHUBATh PUCKH MOCIICICTBHI JESITEIbHOCTH;

KOOPJMHUPOBaTh M BBINOJHATE pPabOTy B YCJIOBUSX pEAIbHOTO, BHUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BJIJICTh HABBIKAMU Yy4eOHO-MCCIICOBATEILCKOM W TPOCKTHOW JEATEIbHOCTH, HAaBbIKAMH
paspemieHuss npooaeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB
pEIICHUS TPAKTUIECKUX 3a/1a9, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IIO3HAHUS;

WCIONIb30BaTh PAa3NWYHbIE BHABI JEATEIBHOCTH M0 TMOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEpPIpETAINK, MPeoOpa30oBaHUI0 U TMPUMEHEHHIO B Y4YEOHBIX CUTYyallUsX, B TOM YHCIE MpH
CO3JIaHUH YYEOHBIX M COIMAIBHBIX IPOCKTOB;

(dbopMUpOBaTh HAYYHBIA THIT MBINUICHUS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH
MOHATHSIMH U METOJIaMU;

CTaBUTh M (POPMYITHUPOBATH COOCTBEHHBIE 3aJa4ll B OOpa30BATENbHON JAEATEIbHOCTH U
KU3HEHHBIX CUTYaIIHIX;

BBISBJISTH NMPUYUHHO-CIICJICTBCHHBIC CBS3M M aKTYaJIM3UPOBAThH 3334y, BBIIBUTATh THIIOTE3Y
e€ pelIeHust, HaXOUTh apTYMEHTHI AJIs JOKa3aTelIbCTBAa CBOMX YTBEPKACHU, 3a]]aBaTh MapaMeTPhl U
KPUTEPUU PEIICHUS;

aHATM3UPOBATH TOJYYEHHBIC B XOJIC PEIICHUS 33J]a4d Pe3yJIbTaThl, KPUTHYECKU OICHUBATH X
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLEHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh IleJICHANpPaBICHHBI MOUCK IEpPEeHoca CPeICTB U CHOCOOOB JEHCTBHUS B
poeCCUOHATBHYIO CPENy;

YMETh IEpEHOCUTH 3HAHUS B IIO3HABATEIHHYIO M MPAKTHUECKYIO0 001aCTH KU3HEICSITETHbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC UJIEH, MPEJIaraTh OPUTUHAIBHBIE TTOIXO/BI U PEIICHUS, CTABUTH MPOOIEMBI
W 33/1a4H, JOMyCKAIOIINE aTbTEePHATUBHBIC PEIICHUSI.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IMUYHBIX HUCTOYHMKAX HHQopMmamnuu (TeKcTe y4eOHOro mocodus,
HAyYHO-TIOMYJISIPHON JUTepaType, OHOJOTHYECKHX CIOBApsAX W CIPABOUYHUKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B VIHTEepHeTe), aHAIM3UPOBaTh WHPOPMAIMIO PA3IUYHBIX BUIAOB H (popm
MPEICTaBICHUS, KPUTUICCKH OLICHUBATh €€ IOCTOBEPHOCTh M HEMIPOTHBOPEYHBOCTb;



(bopMyIHpOBaTH 3ampoCchl M MPHUMEHATh PA3IWYHBIE METOJABl NPU TOHCKE U OTOOpe
Ouonorndeckoit nHGopMaIuu, HeOOXOIUMOM TS BBITTOJIHEHUS yU4eOHBIX 3a/1a4;

npuoOpeTaTy ONBIT HCMOJb30BaHUS HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYpPY aKTHBHOTO MCIIOJIB30BAaHHSI PA3IMUHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHMANBHYIO  (OpMy TpEACTaBICHUS  OHMOJIIOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHUIIBI, PUCYHKH U APYTOe);

UCIOJb30BaTh HAy4YHBIH SA3BIK B KAayecTBE CpEACTBA IMpH paboTe ¢ OHOJIOrHMYecKOn
uHpOpMaIMel: NPUMEHATh XUMHYECKHE, (U3UUECKHEe M MaTeMaTHYeCKHe 3HAKW M CHMBOJBI,
dopmynsl, abOpeBuarypy, HOMEHKIATypy, HCIOJIb30BaTh U  NPeoOpa3oBBIBATh  3HAKOBO-
CHMBOJIMYECKHE CPECTBA HATJISIHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHl HHPOpMaIuH, HHHOPMAIIHOHHON 6€30MacHOCTH
JUYHOCTH.

OBJ1aieHNe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMH AeiiCTBHSIME:

1) ooenmne:

OCYIIECTBIISITh KOMMYHUKALIMU BO BCEX cepax >KU3HU, aKTHBHO Y4aCTBOBATh B JHAJIOTE WM
JIHMCKYCCUH TIO CYIIECTBY 00CYXJaeMOi TeMbl (YMEHHUE 331aBaTh BOIPOCHI, BBICKA3bIBATh CYKICHHS
OTHOCHTENBHO BBIIOJIHEHUS MpPEAJaraeMoil 3aJaud, YYUTHIBATb HMHTEPECHl M COTJIACOBAaHHOCTH
MO3UIHN APYTUX YYACTHUKOB TUAJIOTA WITH TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CpelCTBa OOIICHHUS, MOHUMATh 3HAYCHHE COIMAIbHBIX 3HAKOB,
NPEANOCHIOK BO3HUKHOBEHHS KOHQIMKTHBIX CUTYallMd, yMETh CMAr4arb KOH(IIMKTHI U BECTH
MIEPETOBOPBI;

BJIAJIETh PA3IMYHBIMU CIOCOOAMH OOIIEHUS ¥ B3aUMOJICHCTBHUS, TOHUMATh HAMEPEHUS APYTHX
JIOACH, TPOSBIATH YBWKUTEIHPHOE OTHOIIEHHE K COOECEHHKY W B KOPPEKTHOH ¢opme
(bopMyIMpOBaTH CBOU BO3PAXKEHHUS;

Pa3BEPHYTO U JOITMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

MOHMMAaTh W HWCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIAHOH W WHAMBUIYAIBbHOW pabOTHI TpH
pemeHn OMOJIOrMYeckord MpobiaeMbl, OOOCHOBBIBATh HEOOXOAMMOCTh HPHUMEHEHHs TIPYNIOBBIX
(dbopM B3aMMOAEUCTBUS MPH pelIeHNH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX ACWCTBUI C Y4E€TOM OOIIUMX HHTEPECOB W
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUIEKTHBA;

MPUHUMATh 1€ COBMECTHOM JEATEeNIbHOCTH, OPraHU30BbIBaTh U KOOPIMHUPOBATH NEHCTBUS
1o € JOCTHKEHMIO: COCTaBJIATh MJIaH JeHCTBUH, paclpeieNaTh POiIu ¢ yYETOM MHEHUH Y4aCTHUKOB,
00CYXIIaTh pe3yJIbTaThl COBMECTHOU PaOOTHI;

OILIEHUBATh Ka4eCTBO CBOETO BKJIAJA M KaXKJOT0 yYAaCTHWKA KOMaHIbI B OOMIMI Pe3yibTaT 110
pa3pabOTaHHBIM KPUTEPUSIM;

npeularatb HOBBIE MPOEKTHI, OLEHUBATh HAEU C TO3UIUH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETUYECKOE TOBEACHNE B PA3JIMYHBIX CHUTYAIHSX, TPOSIBIISATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

OgiaieHne YHUBEPCAJIbHBIMH PeryIssTHBHBIMH el CTBUAMU:

1) camoopranu3amnus:

WCTIOJIH30BaTh OMOJIOTHYECKUE 3HAHUS ISl BHISIBJICHUS MPOOJIEM U MX PEIICHHs B )KU3HEHHBIX
U YYeOHBIX CUTYaIUX;

BbIOMpPATh HAa OCHOBE OHMOJIOIMYECKHX 3HAHUM I€JIEBbIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
ACHCTBUAX W TIOCTYNKaX MO OTHOIICHWIO K JKUBOW TPHPOJIE, CBOEMY 3J0POBBI0 M 3I0POBBIO
OKPYKAIOIIHX;



CaMOCTOSITEJIbHO OCYILIECTBIATh IO3HABATENbHYIO JESATEIbHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 337a4l B 00pa30BATENbHOM NEATETLHOCTH M >KU3HEHHBIX
CUTYyalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHMs MpOoOJeMbl C Y4ETOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U IIPEAIOYTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacImpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOW SPYIUIMHM B PA3HBIX 00JACTIX
3HaHW, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh
COOTBETCTBUE PE3YyJIbTATOB LIEIAM;

BJIaJIETh HAaBBIKAMH TO3HABATENBHON pe(IeKCHU KaK OCO3HAHHWS COBEPIIACMBIX JCHUCTBUH U
MBICIMTENbHBIX MPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHUH, MCIIOJIb30BaTh MPUEMBI pedIeKcuu Juis
OLIEHKU CUTYyalluH, BHIOOpA BEPHOT'O PELICHMUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHU)KECHMUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPY aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

3) npuHsiTHE CeOsl U APYTHX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPY aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

IPU3HABaTh CBOE IIPAaBO U MPABO APYTUX Ha OMINOKY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMU APYroro 4eJ0BeKa.

MHNPEAMETHBIE PE3YJIbTATbBI

[IpenMerHbie pe3ynbraThl ocBoeHMs] mporpammbel COO mno Ouosornu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienuduueckue s ydyeObHoro mnpeamera «buonorus» HaydHble 3HaHMS, YMEHUS U
CIOCOOBI JEMCTBUI MO OCBOCHUIO, MHTEPIPETALMU U TPeoOpPa30BaHUIO 3HAHUHN, BU/IbI AEATEIbHOCTH
IO MOJYYEHHUIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HAHUN B Pa3IMUHbIX yYEOHBIX CUTYyalUsIX, a TAKXKE B
peaNIbHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme npeaMeTHble pe3ynbTaThbl
MPEJCTaBJIEeHbI 110 rojlaM 00y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUsS yueOHoro npeamera «buonorus» ¢ 10 knacce NOTKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAaHUI O MecTe W poJM OHOJOTMM B CHCTEME HAyYHOrO 3HAHMUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa H
HAyYHOTO MHUPOBO33PEHHUS, O BKJIQJE POCCUHCKUX U 3apyOeKHBIX YU€HBIX-OHMOJIOTOB B pa3BUTHE
ouooruu, PyHKIMOHATILHON rPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHsl )KU3HEHHBIX 3a]1ay;

YMEHHE pPACKpbIBaTh COJEp)KaHHE OWOJIOTMYECKUX TEPMHUHOB U TOHSATUH: >XKU3Hb, KIIETKA,
opranusM, Meradosin3M (OOMEH BEIIEeCTB M MpEeBpallleHHe YHEPruu), roMeocTa3 (CaMoperyssus),
YPOBHEBasi OpraHu3aIus )KUBBIX CHCTEM, CAMOBOCIIpOU3BeIeHHE (PENPOAYKIIHS ), HACIEICTBEHHOCTD,
U3MEHYMBOCTB, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OWOJOrHYecKue TeopuH (KJIETOYHAas, XpPOMOCOMHas, MyTallOHHas,
[EHTpadbHAas JOrMa MOJEKYIsipHO Ouosorun), 3akonsl (I'. Mennens, T. Moprana, H. Y. BaBunosa)
U yueHHs (O LIEHTpaX MHOT000paszus M MPOUCXOXKIEHHsS KyIbTypHbIX pactenuii H. 1. BaBunosa),
OIIPEAEIATh TPAHULIBI UX MPUMEHUMOCTH K )KMBBIM CHCTEMaM;



yYMEHHE BJIaJIeTh METOAAMH Hay4YHOTO MO3HAHMSI B OMOJIOTHUHU: HAOJIO/IEHUE U ONTUCAHHE KUBBIX
CUCTEM, MPOIECCOB W SBJICHHM, OpPTraHM3alusS M MPOBEJICHHE OMOJOTMYECKOro SKCIICPUMEHTA,
BBIIBIDKCHUE THUTIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEX]y UCCIIEAYyEMbIMH BEITMUYNHAMU, O0OBSICHCHHE
MOJIYYEHHBIX Pe3yJIbTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSTUN, TEOPUN U 3aKOHOB, YMEHHUE JIe1aTh
BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3yIbTATOB;

YMEHUE BBIICIATh CYIICCTBEHHbIE MPU3HAKH BHUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPTaHW3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEMIECTB M
MpeBpalleHs] SHEPTUU B KIETKe, (OTOCHHTE3a, IIACTUYECKOTO M HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, Mei03a, OIUIOJOTBOPEHUS, PA3ZMHOKEHUS, HHIUBUIYaTbHOTO PpPa3BUTHS
opraHusma (OHTOTEHE3);

YMEHHE TPUMCHSITH IOJIYYCHHbIC 3HAHWS JUISI OOBSICHEHUS OMOJOTHYECKHX MPOIECCOB U
SBJICHUH, AJIS TIPUHATUS NPAKTHUYECKUX PEUICHUH B MOBCEIHEBHOW YKU3HU C IIENIbI0 0OecreyeHus
0€30MacCHOCTH CBOETO 3JI0POBbS U 310POBbSI OKPYXKAIOUINX IFOJEH, COONII0IEHNsT HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYXKAIOIIEW MNPUPOIHON cpele, MOHMMaHUE HEOOXOJAMMOCTH HCIIOJIb30BaAHUS
JOCTUKCHUH COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTUHN IS PAIIHOHATBHOTO TIPUPOIOTIOTH30BAHMUS;

YMEHHE peniatb dJJEeMEHTapHble TEHEeTHYEeCKHe 3aJaud Ha MOHO- U JAUTHOpUIHOE
CKpeIllMBaHUe, CIICTNIEHHOE HACJIeI0OBaHHE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS IS
MpeACKa3aHus HACJIeI0BaHUsI PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOTHSTH JIAOOPATOPHBIC U TIPAKTHYECKUE PabOThI, COOI0IaTh TIPaBHiIa IIPH padoTe
¢ y4eOHBIM U Ja00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE KPUTHUYECKH OICHMBaTh M HWHTEPIPETUPOBATh HH(POpPMALHMIO OUOIOTUYECKOTO
coJiepKaHusl, BKJIIOYAIOUIYIO TICEBIOHAYYHbIE 3HAHHMS U3 PaA3JIMYHBIX MCTOYHUKOB (CpeiCTBa
MaccoBOM HWHGOpPMAIMK, HAYYHO-TIONMYJSAPHBIE MaTepuasbl), dTHUYECKHE AaCIEKThl COBPEMEHHBIX
UCCIIeIOBaHHUM B OMOJIOTHH, METUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHUCHMEHHBIE U YCTHBIE COOOIIeHHs, 00001mas
OMOJIOTUYECKYI0 MH(OPMAITUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHSATUWHBIN
anmapat OUOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOSHHS ydueOHOro mpenmera «buonorus» 6 11 knacce MOMKHBI
OTpaXkaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MeCTe€ M pOJM OWUOJIOTUM B CHCTEME HAYyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKIAJEC POCCUUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouoorun, GyHKIMOHAIBHON IPaMOTHOCTH YeNIOBEeKa JJIsl PeLICHUS KU3HEHHBIX 3a/1a4;

yYMEHHUE PACKpPBIBaTh COJAEpKaHWE OMOJOTUYECKUX TEPMHUHOB U TOHATHUNA: BUJI, MOIYJISIIHS,
reHO(OH/I, IBOIOIMSA, ABUKYIINE CUIBI ((DaKTOPBI) SBOJIONHH, MPUCITOCOOIECHHOCTh OPTaHU3MOB,
BHUJI000pa30BaHUe, SKOJIOTHUECKHUE (PAKTOPhI, IKOCUCTEMA, TPOAYIIEHThI, KOHCYMEHTHI, PEIIYIIEHTHI,
[[eNU MMUTaHUs, YKOJIOTUYecKas miupaMua, OMoreoeHos, ouocdepa;

yMEHHE W3jaratb OWOJIOTHYECKHMe Teopun (dBoionMoHHas Tteopuss Y. [lapBuHa,
CHUHTETHYECKass TEOPHs SBOJIONMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apopspimieBoro cxoactsa K. M.
bapa, uyepenoBanusa rnaBHbIX HampaBieHuit u myred sBomtounu A. H. CeseproBa, ydeHus o
o6uocdepe B. U. Beprackoro), onpenensTh TPaHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHUE BIIAJIETh METOIaMH HAYYHOTO TTO3HAHUS B OMOJIOTHHN: HAOIO/IEHHE U OTMCAHUE KMUBBIX
CHUCTEM, TMPOIIECCOB U SBJICHUW, OpPraHW3alus W TPOBEICHHE OMOJOTUYECKOTO HKCIIEPUMEHTA,
BBIIBIJKEHUE THUIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEX]y UCCIEAyEMbIMHI BETMUYNHAMU, OOBSICHEHHE
MOJIYYEHHBIX PE3yJbTAaTOB, UCIIOIb30BAHHBIX HAYYHBIX IMOHATUNA, TEOPUN U 3aKOHOB, YMEHHE J€1aTh
BBIBOJIbI HA OCHOBAHUH MOJyYEHHBIX PE3YyIbTATOB;



YMEHHE BBIICNATh CYIIECTBEHHBIC NPH3HAKA CTPOCHHS OHOIOTMYECKHX OOBEKTOB: BHJOB,
MOy, MPOAYILIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTeOleHO30B U 3KOCUCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOrOo OTOOpa, BUA000pa30BaHUS,
NPUCIIOCOOJICHHOCTH OPraHU3MOB, ACHCTBHS JKOJOrMYECKUX (PaKTOpOB Ha OpraHM3MBI, MEPEHOCA
BEIECTB M IOTOKA SHEPIMU B HKOCHCTEMAax, aHTPOIOICHHBIX HM3MEHEHUH B JKOCHCTEMaxX CBOCH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Onocdepe;

YMEHHE TNPHUMEHSITH IOJNyYCHHBbIC 3HAHUS Uil OOBSICHEHHs OWOJOTMYECKUX IPOIECCOB H
SIBJICHUH, AJIS1 MPUHATHS MPAKTUYECKUX PEHICHUH B IOBCEJHEBHOW JKU3HU C IIEIbIO OOEcCTIeUeHHs
0€30IacCHOCTH CBOETO 3/10POBbS M 3/10POBbS OKPYXKAIOUIMX JIFOAEH, COOM0eHNST HOPM TPaMOTHOTO
MOBEJCHUS B OKPYXAIOWIEH NPUPOIHON cpeae, NOHMMAaHHE HEOOXOIMMOCTH HCIIOJIb30BAHMS
TOCTIKEHUH COBPEMEHHOM OMOJIOTHH IJIsl PalliOHAIIBHOTO MPUPOIOIOIB30BAHNUS;

YMEHHE PelIaTh 3JIeMEHTapHbIe OMOJIOrHYEeCKUe 3aJa4M, COCTABIIATH CXEMBI IIEPEHOCA BELIECTB
Y SHEPI'UH B SKOCUCTEMaX (LeMH TUTaHHUs);

YMEHHUE BBINOJHATH J1a00paTOPHbIE U MPAKTHUECKUE PadOThI, COONIONATh TPaBUIIa MPH padboTe
C Y4eOHBIM H J1a00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KpPUTHYECKH OIICHUBaThb M HMHTEPIPETUPOBATH HMH(MOPMALUIO OHOIIOTHYECKOTO
COZIepKaHMs, BKIIOYAIONIYIO IICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX MCTOYHUKOB (CpelcTBa
MaccoBoil MH(OpMaIMK, HAYYHO-TIONYJISPHBIC MaTepHajbl), paccMaTpUBaTh  IIIOOATBHBIC
HKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3HIINIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE IIHCBMEHHBIE W YCTHBIE COOOHICHUS, 0000mIas
OMONOrMYECKYI0 MH(POPMAIIUIO M3 HECKOJIbKUX UCTOYHHKOB, TPAMOTHO UCIIOJIB30BATh MOHSITHITHBIM
anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbusie IIpakruyeckue
MPOrpamMmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Bubmorexa [IOK
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢c292
2 JKuBbIEC CHCTEMBI M UX OPraHU3aIUs 1 bubmiorexa LIOK
P 1 https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTAB U CTPOCHUE KIICTKU 8 1 Bubmoreia LIOK
p https://m.edsoo.ru/7f41c292
Bubmorexa [IOK
4 KuzuenesrenbHOCTb KJIETKU 6 1 hitps://m.edsoo.ru/7i416292
5 PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 Bubuorexa IJOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HaciencTBeHHOCTS U U3MEHUYUBOCTE 3 15 Bubmorexa [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 BuGmmorexa LIOK
OUOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
Bubnmorexa IIOK
8 P63€p BHOC BpCMA 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Bubmmorexa [IOK
1 BBOH}OHHOHHaﬂ Ouonorus 9 1 https://m.edsoo.ru/7f41cc74
5 Bo3nukHOBeHME U pa3BUTHE )KU3HU Ha 9 1 05 BuGmorexa IJOK
3emMie ' https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl 1 OKPYKaoLIas cpeza 5 1 Bumioreka IIOK
P pyxaromas Cpel https://m.edso0.ru/7f41cc74
Bubmorexa [IOK
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 1 hitps://m.edsoo.rw/7f41cc74
Bubmmorexa IIOK
5 P63€pBHoe BpEMA 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoaunuecTBO 4acoB
Kour IIpak DJIeKTPOHHDbIE
Ne P Hara P
poJib THYeC uudposbie
n/ Tema ypoka U3y4eH
Bcero HbIE KHe o0pa3oBaTte/ibHbIE
1| us
pador  pabot pecypchl
bl bl
Bubmorexa [IOK
1 buonorus B cucreme HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTtopl no3Hanus xuBor npupossl. [Ipaktuueckas padora Ne 1
2 «Vcronp30Banue pa3IndHbIX METOMIOB IIPU U3YUEHUN OMOIIOTHUECKUX 1 0.5 Bubmorexa LIOK
p A\ p yq ' https://m.eds00.ru/863e6122
00BEKTOBY
3 BroIOrHYecKre CHCTEMBI, IIPOLIECCHl M UX M3YYCHUE 1 Bubmuorexa LIOK
J1 , IpoL y4 https:/m.eds00.ru/863e6564
4 XUMHUECKUH cOCTaB KJIeTKH. Boia 1 MUHEPAIbHbBIE COTH 1 bubmiorexa LIOK
€C coc ¢ - BOA cp € Co https://m.edsoo.ru/863e674e
Bubmmorexa IIOK
5 benku. CocTaB u cTpoeHue OeIKoB 1 https://m.edsoo.ru/86366b72
depMeHTHI — OHoJOTrHYecKue Karanuzaropsl. JlaboparopHas padota Ne
6 1 «M3yueHne KaTaTMTHYECKON aKTUBHOCTU (DePMEHTOB (Ha IPHUM 1 0.5 puomaorexa HOK
3yHCHHC €CKO oc CPMCHTO p cpe ' https://m.edso0.ru/863e6b72
aMUJIa3bl WM KaTaaasbl)»
Bubmorexa [IOK
7 YFJ'ICBOI[LI. HHHHHH 1 https://m.edso0.ru/863e6870
Bubnmorexa IIOK
8 HyKHeHHOBI’Ie KHCIOThL. AT® 1 https://m.edsoo.ru/863e6d5¢
9 HcTopust ¥ METO/IbI H3YUeHHs KIeTKH. KiieTounast Teopust 1 Bubmiorexa LIOK
CTOp CTon 3yde ¢ . €TO cop https://m.edsoo.ru/863e6e88
10 Knertka xak meocTHast )KuBas cucTeMa 1
CTpoeHne 3yKapruoTHYECKON KieTkd. JlaboparopHas padora Ne 2 Brbmiorexa LLOK
11 p ykap . patop p . 1 05 https://m.eds00.ru/863e6ff0
«3yueHne cTpoeHus KIETOK pacTeHHH, )KUBOTHBIX, TPUOOB U OakTepuit https:/m.eds00.ru/863e716¢



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
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https://m.edsoo.ru/863e716c

moa MUKPOCKOIIOM Ha OTOBBIX MUKPOIIpCIIapaTax U uX OIMMUCAHUCH

Bubmorexa [IOK
12 OOMeH BelecTB WK MeTab0JIn3M https://m.eds00.ru/8636766¢
Bubmmorexa [IOK
13 ®otocuHTe3. XEMOCHHTE3 https://m.edso0.ru/863e7¢98
o Bubmmorexa [JOK
14 9HepFeTquCKHH 06MeH https://m.edsoo.ru/863e7aae
Kuznennsrii nuki kiaeTky. Jlenenue kietku. Muto3s. JlaboparopHas
15 abora Ne 3 «HaOmroneHne MUTO3a B KJI€TKaX KOHUMKA KOpEIIKa JyKa Ha 0.5 Babmioreka [IOK
p = it p YK ) https://m.edsoo.ru/863e7dc4
TFOTOBBIX MUKpOITpENapaTax»
16 BuocunTes Oenka. Peakius MaTprUYHOro CUHTE3A bubmorea LIOK
. I p https://m.edso0.ru/863e796e
Bubmmorexa IIOK
17 Tpaucnsiuust — OrocunTes Oesnka https://m.eds00.ru/863e796¢
18 Heknerounsie popmbl )KU3HU — BHPYCHI puonmorexa HOK
P py https://m.edso0.ru/863e7540
Bubmmorexa IIOK
19 @opMBbl pa3MHOXKEHHS OPTaHU3MOB https://m.eds00.ru/863e8106
https://m.edsoo.ru/863e831e
o Bubmmorexa [JOK
20 Meiio3 https://m.edsoo.ru/863e7f4a
OO6pa3zoBanue U pa3BUTHE MOJOBBIX KIETOK. OTUIO0TBOpEHHE.
Bubmorexa [IOK
21 JlaboparopHas padota Ne 4 «3ydeHue cTpoeHus MOJOBBIX KIETOK Ha 0.5 https://m.edsoo.r/863681b6
TOTOBBIX MUKPOMpENapaTax»
22 NunuBnayansHOE pa3BUTHE OPTaHU3MOB bubmiorea LIOK
AUBUITY p P https://m.eds00.ru/863¢8436
23 I'eneTnka — Hayka O HACJIEACTBEHHOCTH U U3MEHYHUBOCTHU puomaorexa HOK
CHC yKa o CJICACTBCHHOC 3ME 0ocC https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTHU HACJEAOBaHUS MTPU3HAKOB. MOHOTHOpHUIHOE Bubmorexa [{OK
CKpELLIBaHUe https://m.edso0.ru/863e8878
o5 JlurubpuaHoe cKpemuBaHue. 3aKOH He3aBUCUMOT'O HAaCIeI0OBaHUS Bu6miorexa LIOK
IIPU3HAKOB https://m.edsoo.ru/863e89a4
26 CuersieHHOE HaclleioBaHue pu3HaKoB. JlJaboparopuas pabota Ne 5 05 Bubmorexa LJOK

«I/ISY‘{CHI/IC PE3YyIbTAaTOB MOHOTI/I6pI/I,[[HOFO n I[I/ITI/I6pI/II[HOI‘0

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e766c
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CKpeUIMBaHUs y AP030(HIIb Ha TOTOBBIX MUKpPOIpEnapaTax»

27 T'enetuka noma. Hacienosanue nNpu3HaKOB, CLHEIUICHHEBIX C [TOJIOM 1 bubmorera HOK
. pat p >, https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencreenHas n3aMeHIUBOCTh. JlabopaTopHas
o Bubmmorexa [JOK
28 pabota Ne 6. zyyenne MoaupUKaMOHHON U3MEHUYUBOCTH, TIOCTPOCHHE 1 0.5 https://m.edsoo.r/863e8efe
BapHaIMOHHOIO Ps/ia U BApUALMOHHOW KPUBOW
29 Hacnencreennas uamenunBocTh. JlabopaTopHas padora Ne 7. «AHanus 1 05 BuGnorexa [IOK
M Y ' https://m.edsoo.ru/863e8efe
yTaluii y 1po30(UITbl HA TOTOBBIX MUKPOIIpErapaTax»
Bubmorexa [IOK
30 I'enernka yenoBeka 1 https://m.edso0.ru/863e8d78
31 PesepBHrlit ypok. O606menue mo reme «HaciaencTBeHHOCTh U 1
HW3MEHUYUBOCTH OPTaHU3MOBY
32 Cenekuus Kak HayKa U IIPoLece 1 bubmiorea LIOK
0 YK pon https://m.eds00.ru/863e9214
33 MeToabl U JOCTHKEHUS CEJIEKIINU PACTEHUN 1 YKUBOTHBIX 1 aomarexa [OK
it it 0 p https://m.edsoo0.ru/863e9214
34 Bbuorexnonorusa xak orpacib IPOU3BOACTBA 1 Bumiorexa OK
JI Tpaci p 2l https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 4



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

11 KJIACC

KosmnuecTBo yacos
Konr  IIpak it DJIEKTPOHHBIE
ara
Ne poibL | THYeC uudposbie
Tema ypoka U3y4eH
n/m Bcero  Hble KHe 00pa3oBaTeIbHbI
usi
paGor @ pador € pecypchl
bl bl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 buomaorexa HOK
L n yq https://m.eds00.ru/863ea20e
2 Ucropus pa3Butus npeacraBieHuii 00 S3BOIIONNUN 1 bubmorea LIOK
pus p pea I https://m.eds00.ru/863e9570
Bubmorexa [IOK
3 MI/IKpOSBOJ'IIOI_II/I}I 1 https://m.eds00.ru/863e9cle
[Tomymsmus Kak AIeMEHTapHAas €IUHUIA BUIA U DBOJIOLINH.
Bubmmorexa IIOK
4 Jla6opatopnas pa6ora Ne 1 «CpaBHeHHE BUIOB 110 MOP(DOIOTHIECKOMY 1 0.5 https://m.eds00.ru/863¢99c6
KPUTEPHIO»
5 JIBuokyIire cuibl (3eMeHTapHbIe (PaKTOPhI) IBOIIOLUN 1 puomioreia LIOK
Y p P 1 https://m.edsoo.ru/863e9da4
o Bubmorexa [IOK
6 EcrecTBeHHbIi 0TOOp 1 €ro ¢hopmbl 1 httos://m.edsoo.ru/86369ed0
Pe3ynbTarhl BOJIONMEI: TPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
Bubnmorexa IIOK
7 BHI000pasoBanue. JlaGoparopHas pa6ora Ne 2 «Omnucanne 1 05 https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHU3Ma U €€ OTHOCUTEIBHOTO XapaKTepay
8 HampaBnenus 1 myTu MaKpO3BOJIIOIIHI 1 puomaorexa HOK
p € yT POSBOITON https://m.eds00.ru/863e9cle
9 HeoOpaTtumocTs 3BOTIONNAN 1
10 HcTopus xu3Hu Ha 3eMile U METO/BI €€ U3yUEHUs 1
11 ['unoTe3sl MPOUCX0XKACHUS )KU3HA Ha 3eMIT 1 buomaorexa HOK
oTe3 POHCXOKIC 3 CMJIC https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe XH3HA Ha 3eMJIe 10 3paM H TIepruoaM pubmiorexa HOK
p pUOL https://m.eds00.ru/863eabbe
13 OCHOBHBIE 3TaIlbl SBOIIOIUN PACTUTEIHFHOTO U KHUBOTHOTO MHPA. 1 0.5 BuGmmorexa 110K



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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[TpakTuyeckas padora Ne 1 «M3ydeHne HCKOMaeMbIX OCTaTKOB
PacCTeHHU U KUBOTHBIX B KOJUIEKLIHAAX»

https://m.edsoo.ru/863ea8bc

14 CoBpeMeHHas CUCTEMA OPTaHMYECKOTO MUpPa 1 pubmorea LIOK
p p p https://m.edsoo.ru/863ea48e
Bubmorexa [IOK
15 DBOJIIONHS YeJIOBEKa (aHTPOTIOTEHE3) 1 https://m.edsoo.r/8636ac2C
Bubnmorexa IIOK

16 JIBrokyne cuibl ((hakTOphl) aHTPOIIOTEHE3a 1 https://m.edsoo.ru/863caddd

17 OcHOBHbIE CTaIUU SBOJIOLUHU YEJIOBEKa

18 YesoBeUeCKHE PACHI U IIPUPO/IHBIC A/IATITAIIMN YeI0BEKa 1 Bubmioreia LIOK

p pHUpOA al I https://m.eds00.ru/863eaea2

19 PesepBHblil ypok. O60611eHne 1o TeMe «BO3HUKHOBEHHE U Pa3BUTHE 1
KHU3HU Ha 3emiie»

20 DKOJI0rUs KaK HayKa 1

Bubmmorexa IIOK

21 Cpenpl 00MTaHUS U SKOJIOTHYECKHE (PaKTOPHI 1 https://m.edsoo.ru/863eafec
Abuotnueckue pakropsl. JlabopaTtopHas padora Ne 3.

99 «Mopdonoruueckre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT 1 05 BuGmorexa [[OK
oburanus». Jlaboparopuas pabota Ne 4. «BiusHue cBeTa Ha pocT U ' hitps:/m.edso0.ru/863eb10e
pa3BUTHE YEPEHKOB KOJIEyCa»

Bubmorexa [IOK

23 buotuyeckue (I)aKTop bl 1 https://m.eds00.ru/863eb348

24 DKOJIOTHYECKHE XapaKTepUCTUKU oy siun. [Ipaktndeckas padora Ne 1 05
2 «[Tocy€r MIOTHOCTH MOMYJISILIMK pa3HbIX BUJOB PACTEHUIN '

Bubmorexa [IOK
25 Coo0riecTBa OpraHU3MOB — OHOIIEHO3 1 hitps://m.edsoo.ru/863eb46a
Bubmmorexa IIOK

26 DKOJIOTUYECKHE CHCTEMBI (9KOCHCTEMBI) 1 hitps://m.ods0o.r/863eb46a

97 OCHOBHBIE TIOKA3aTEeIN HIKOCUCTEMBI. DKOJIOTMYECKUE MUPAMUJIBI. 1 Bu6morexa ITOK
CBOICTBA SKOCHCTEM. CyKHGCCI/ISI https://m.edsoo.ru/863eb5fa

28 IIpuponaHbIe 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI



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
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

Bubnmmorexa IIOK

30 buocdepa — rinobdanpHas 3xocucTeMa 3eMIiIu 1 hitps://m.eds0o.ru/863ebb5e
Bubmorexa [IOK
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMochepsI 1 https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3eMiaun 1
33 C 1 Bubmmorexa [JOK
OCYIIECTBOBAHUE MPUPOJIbI U UEJIOBEUECTBA https://m.edsoo.ru/863ebale
34 PeszepBubIil ypok. O6061eHue TemMbl «Co0011ecTBa 1 SKOJIOTHUSCKUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buosorus / Ilaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Aximonepnoe obmiectBo «M3narensctBo «lIpocBenienner»

* buonorwus, 11 xnacc/ [laceunuk B.B., Kamenckuii A.A., PyonioB A.M. u npyrue /Ilox
pen. [Taceunuka B.B., Akimoneproe obmiectBo «M3marensctBo «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

A.10.Nonnesa. A.B.Topranos. buonorust B cxemax u tabnmiax 9KCMO Mocksa. 2012 r
I'. U. Jlepuep. buonorus. [Tonueiii cipaBouHuk st noArotoBku K E I 9. M. AcTtpenb
2012

I'otoBumcs k EI'D. Ob6mas 6uonorus M JIpoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorusi. Koutponsusie nameputenbubie Marepuainsl M [Ipocsemienne 2012
r

N.P. MyxamemxanoB. Mactepckas yuutens « TecTsl, 3aueTsl, 6nunonpocs! 10-11 kmace»
M «BAKO» 2007 r

Oo6mas 6uosorus: Yueouuk / [Tox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704
C.

Boponnos, H.H. buonorus. O6mas 6uonorus. 10-11 knaccel: YueOHUK 1
o0meo0pa3oBaTeNbHBIX yupexaenuid: bazossiii yposens / H.H. Boponmos. - M.: IIpocs.,
2022. - 304 c.

Heiima-Cruonnnkas, M.A. OOmias u canuTapHasi MUKpOOHOJIOTHSI C TEXHUKOU
MHKPOOHOJIOTHYECKUX HCCleoBaHui: YueOHoe mocodue / M. A. Jleitma-CruoHuikas. -
CII0.: JIans, 2022. - 588 c.

3axapos, B.b. PaGouas Tetpanp mo obuieit 6uonoruu: 10-11 knacc: x: Yuebnuky B.b.
3axapoBa, A.I'. Mycraduna, B.. CuBornazosa, H.M. Uepnosoii "O06m1as 6uonorus. 10-11
kiacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.. CuBornazos. - M.: Dk3ameH, 2. -
157 c.

T A JloBkoga. [lonroroska k onumnuagam no 6uosioruu 8-11 kimaccos. M Alipuc-tipecc
2011

HNUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

www.informika.ru - snextponnsiit yueouuk "bruonorus” (Bep. 2.0 - 2000) u3 1ukia
"O6yuarolye SHIMKIONEUH" . - YueOHbIH Kypc, KOHTposIbHbIe Bonpockl. (Kak
MoJyib30Bathes - cM. "[lomors".)

www.college.ru - pazaen "OtkpsiToro komiemka" mo buosorun. Y4edbHnuk, moaenu, On-
line TecTsl, yuuTemto.

www.skeletos.zharko.ru - "Onopro-aBurarensHas cucrema dyenoBeka'. OOpa3oBaTenbHbIIH
cauT no npeamery buoinorus, kypc Yenosek. CtpoeHue ckenera. Mpleunas cucrema. Kak
9TO paboTaet. [IpunoskeHus: 2 CKeNIeTHBIX SHIMUKIIONEINH; U1l YIUTENS - YPOKH,
nmabopaTopHbie, 6 TECTOB C OTBETaMH.

www.biodan.narod.ru - "buo/lan" - buonorus ot Jlansl. HoBocTr 1 0030pbI 110 OMOJIOTHH,
skonoruu. [Ipo6iemsl u Teopun. EcTh TemMaTHueckue BbITYCKH, (hoToranepeu, onorpaduu
BEJIMKHX YYEHBIX, CIICICIIOBAPb.

www.bio.1lseptember.ru - mist yauteneit "5 uny Ha ypok buomoruu". Crarsu mo:
Boranuke, 30onorun, buonorun - Yenosek, OO1e# OMoI0ruu, DKOIOTHH.
www.bio.1september.ru - razera "buosorus" (Mex/1y BEIXOJI0M OYEPEIHOrO HOMEPA



ra3eThl U MOSBJICHUEM IIOJHOTEKCTOBOM BEPCUM HOMEpA Ha CalTe YCTAaHOBIIEH I'OJIOBOMI
HHTEPBAI)

www.kozlenkoa.narod.ru - 3tor caiit Ko3nenko A.I'. - mpenogaBaTesns u s
npenojaBaTeniel, I TeX, KTO YUUTCS caM U YUUT APYTUX; OYHO U AUCTAHIIMOHHO,
OMOJIOTUH, XMMHH, IPYTUM IPEAMETaM - C IIOMOLIbIO KOMITbIOTEpa 1 IHTepHET.
www.nsu.ru brosorus B Bonpocax u 0TBeTax - yueHble HOBOCUOMPCKOTo AKaJIeMropoIka
OTBEYAIOT Ha BOIIPOCHI CTAPIIEKIACCHUKOB.

www.websib.ru - paszgen "buomorus" HoBocubupckoii oopazoBarensHoii cetu. [Togbopka
MaTepHaJIOB U CCBUIOK (IIPOTPaMMBbl, IPOEKThI, MATEPHAIIBI Y YPOKY, A0UTYPHUEHTY).
www.nrc.edu.ru - "bBronornyeckast KapTiHa MEpa" - pa3ei JICKTPOHHOIO yueOHHKa
"Konueniuu coBpeMeHHOro ecrecTBo3HanusA". KoHIENuu MporCcX 0k ACHUS )KU3HU U
teopuu 3Bomonuu. (Ilepexon mo cepuike BHM3y "Jainee...".)

www.floranimal.ru - "FLORANIMAL - pactenust u sxuBotHble" Kak sHIMKIONEAUS.
(O6bem napOpManKK Brievatiser.) BeiOpaTth OyKBY, OTKPOETCS CTpaHHUIIA C ABYMS
OoNbIIMMH KOJIOHKamMu Ha3BaHWil: Pactenus u JKuBotHsle. BeiOupaem no Ha3BaHHIO -
OTKpBIBAETCs onmucanue u GoTo.

www.filin.vn.ua - "®unuH" - WUTIOCTPUPOBaHHAS YHIMKIIONE IS KUBOTHBIX. K
COKAJICHUIO HE BCe pa3zienbl roToBbl. Onucanus u potorpadum.
www.nasekomie.h10.ru "Hacexombie" O HaCEKOMBIX ISl INKOJIBHUKOB - OTIMCAHHE
OCHOBHBIX BUJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekomsie. [lomynsapnas kaura Akumymkuna M.U. ¢
MHO>KECTBOM IIBETHBIX PUCYHKOB U (oTorpaduii. -

www.bird.geoman.ru IItuusr. [Tomynsipaas kaura Axkumymkuda V.M. ¢ MHOXXecTBOM
[[BETHBIX PUCYHKOB U (poTorpaduii.

www.animal.geoman.ru Mup >xuBoTHbIX. [lonymnsipras kaura Axumymkuaa U.1. ¢
MHO>KE€CTBOM IIBETHBIX PUCYHKOB U oTorpaduil.

fish.geoman.ru PeiOb1. MimmrocTpupoBaHHast SHIUKIIOTIEAHS PBIO.
www.plant.geoman.ru - )Ku3ub pacteHuii. 3aHMMaTelIbHO 0 OoTaHuKe. bakTepun.
JlexapCTBEHHBIE PACTECHHUS.

www.livt.net - anekTpoHHas WILTIOCTPUPOBaHHAs SHIMKIoneaus "JKuBble cymiecTsa'.
Knaccudukanus u pororpaduu 6e3 Tekcra.

www.nature.ok.ru - Penkue u ncuesaromiue xxuBotTHbie Poccun. Onucanust ¥ rooca
PENKHUX )KUBOTHBIX.

www.bril2002.narod.ru - Buonorust amst mkonbHuKoB. Kpatkas nrdopm. mo pazaenam:
OOmas 6uonorus, boranuka, 3ooiorus, Yeosek.

www.festival.1september.ru - ®ectusans negarorndeckux uaeit "OTKpbITHIH ypok" 2006 -
2007. Paznen "[IpenonaBanue 6uonorun" - 86 crarei.

www.charles-darwin.narod.ru - Yapns3 JlapBun: Grorpadus ¥ KHUTH



