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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke TporpamMmbl 1O OHOJIOTHH TEOPETUYSCKYI0 OCHOBY JUISl OINpEACIICHUS
MOAXOM0B K (OPMUPOBAHUIO coJepkaHus ydyeOHOoro mpenMera «buonorus» cocTaBWIM:
koHnenryaiabHbie TonoxkeHuss PI'OC COO o B3auMOOOYCIIOBICHHOCTH IICJICH, COJepKaHUs,
pe3ysbTaToB 00yYEeHUS W TPEOOBAHMI K YPOBHIO MOJTOTOBKHU BBIITYCKHHKOB, TOJOXKEHUS 00 0OINX
[eIsIX M TMPHUHIMIAX, XapaKTePU3YIONIMX COBPEMEHHOE COCTOSIHHE CHCTEMBlI CPEIHEr0 OOIIero
oOpazoBanus B Poccuiickoii denepanuu, a Takxke MOJI0KEHUS O criennduke OUonoruu, e€ 3HaYeHUH B
MO3HAHUM KUBOM MPHUPOJAbI U OOECHEUYEeHUU CYLIECTBOBAHUS 4YeloBedeckoro obmiectBa. CorjacHo
HA3BAaHHBIM TIOJIOKCHHSIM, OIPEACICHbl OCHOBHBIC (YHKIIMH MTPOrpaMMbl TIO0 OHWONOTHH U €€
CTPYKTYpa.

[Tporpamma mo Ouosnoruu Na€T MpeACTaBlIeHUE O LENsAX, 00 oOuiel crpareruu oOyueHwus,
BOCIUTAHMSI U Pa3BUTHUSL OOydarolUXcs cpeAcTBaMH ydeOHoro npeamera «buomorusy, ompenenser
00s13aTeNIbHOE MPEAMETHOE COJEp)KaHUE, €r0 CTPYKTYpY, paclpelelcHHe IO pas3ieiiaM U TeMaw,
PEKOMEHIyEMYIO TIOCJIEIOBATEILHOCTh U3YUCHHUSI YUeOHOTO MaTepHalia ¢ y4ETOM MEXKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKK 0Opa30BaTENbHOIO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEMH
oOy4aromuxcs.

B nporpamme 1o 610JI0THH Tak)Ke YUUTHIBAIOTCS TPEOOBAHUS K TJIAHUPYEMBIM JTUYHOCTHBIM,
METanpeIMETHBIM M TPEAMETHBIM pe3ysbTaraM OOydeHUss B (OPMHUPOBAHWU OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIBHOM 1€ATEeIbHOCTH/y4eOHBIX AEUCTBUN 00YYaIOIIUXCS IO OCBOCHHUIO CO/IEPIKAHUS
Ouooruueckoro oopa3zoBaHusl.

B mporpamme mo Oumonorumu (10-11 kmaccel, 0a30BbI YpPOBEHB) PEATU30BaH MPHUHIIUT
MIPEEMCTBEHHOCTH B M3YYCHUHU OMOJIOTHH, Ojarogaps 4eMy B HEH IMPOCMAaTPUBAETCS HANPABICHHOCTh
HAa pa3BUTHE 3HAHHM, CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHS,
[EHHOCTHBIX OPHEHTALUNA JIMYHOCTH, HKOJOTMYECKOTO MBIIIJICHHS, MPEICTaBICHUNH O 370POBOM
o0Opase XKM3HU M OEpeKHBIM OTHOIIEHHEM K OKpyKarouied npupoaHoit cpexe. [lostomy Hapsgy c
M3yueHHuEeM OOIIEONOTOTUYECKUX TEOPUH, a TaAKKe 3HAHUI O CTPOCHHUH KMBBIX CHCTEM PAa3HOTO paHra
MU CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HHUX MPOIIECCOB B MpOTpaMMe IO OHWOJOTUU YACIIEHO
BHUMaHUE HCIOIb30BAHUIO MOTYYCHHBIX 3HAHUN B TIOBCETHEBHOM KU3HU JJISl PEIICHUS TPUKIIATHBIX
3a/1a4, B TOM 4ucie: TpoGUIaKTHKN HACIEICTBEHHBIX 3a00eBaHUI YeIoBeKa, METUKO-TeHETHYECKOTO
KOHCYJIbTUPOBAaHHS, OOOCHOBAaHHUS DKOJIOTHYECKH I€JIECO00PA3HOTO TMOBEAEHUS B OKpYKAroIIei
NIPUPOJHOM Cpelle, aHalIW3a BIUSHUA XO3AWCTBEHHOW [EATEIbHOCTH 4YEIOBEKAa HA COCTOSHHE
MPUPOJHBIX U HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAHHS K TNPUKIATHOW HAMpPaBIEHHOCTU
yuebHoro mnpeamera «buomorus» MPOAUKTOBAHO HEOOXOAMMOCTBHIO OOECHEUeHHUs YCIOBUH s
pemieHusT OJHOW W3 aKTyalbHBIX 3aJad IIKOJBHOTO OWOJOTHYECKOTO O00pa3oBaHUsA, KOTOpas
npeanoyaraet (GopMupoBaHHE Yy OOYYAIONIMXCS CIOCOOHOCTH aJanTHPOBAThCS K HW3MECHEHHSIM
JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemHero ooOmiero oOpa3oBaHHS 3aHUMaeT BakHOe MecTo. OHa
oOecnieunBaeT (hopMHUpOBaHHE y O0yUaIOLIUXCS MPEACTABICHUI 0 HAyYHOU KapTUHE MHUPa, pacUIUpseT
1 000011aeT 3HAHUS O XKHBOW MpUpoje, e€ OTINYUTEIHHBIX MPU3HAKaX — YPOBHEBOW OpPTaHM3AIlUd U
OBOJIIOIMM, CO3MAET YCIOBUSL [JJIs: TIO3HAHUS 3aKOHOB KMBOW TPUPOIBI, (OPMUPOBAHUS
(GYHKIIMOHATFHOW TPAMOTHOCTH, HABBIKOB 3JJOPOBOTO U 0€30MacHOr0 o0pasa *KHU3HHU, SKOJIOTHUECKOTO
MBIIICHUS], [ICHHOCTHOTO OTHOIIEHHUS K )KUBOU MPUPOJIE U YEITOBEKY.

Bonbimoe 3HaueHne OMOTOTHUSI UMEET TaKXKe IS PEIICHHS] BOCIIMTATENIBHBIX U Pa3BUBAIOIITUX
3aa4  cpedHero oO0Imero oOpa3oBaHMs, COIUANIM3aMKu oOyuarommxcs. M3ydeHue Ouonoruu
obecrieunBaeT yciaoBUS s (QOPMHUPOBAHUS  HMHTEIUIEKTYaIbHBIX, KOMMYHUKAIIHOHHBIX U



MH(OPMALIMOHHBIX HABBIKOB, 3CTETHMUYECKON KYJIbTYPBI, CIIOCOOCTBYET MHTETpaluy OMOJOTHYECKHX
3HAHUW C TPEACTABICHUSAMHU W3 JPYIHMX Y4YeOHBIX MPEIMETOB, B YAaCTHOCTH, (U3HUKH, XHUMHH U
reorpadun. HazBaHHBIE MONOXKEHUS O NPEeIHA3HAYCHUH Y4eOHOTO mpeaMeTa «bHOoIoTHs» COCTaBUIH
OCHOBY [iJIsl OIpeAeNieHHs] TMOAXOAOB K OTOOpY U CTPYKTYPUPOBAaHHUIO €ro COJIep:KaHus,
MIPEJICTABJICHHOI0 B IPOrpaMMe Mo OMOJIOTHH.

OTt6o0p comepkanusi yueOHoro npeamera «buomorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUH  KYJIBTYPOCOOOPA3HOTO TOJXO0Ja, B COOTBETCTBHH C KOTOPHIM OOYYAIOIIMECs TOJDKHBI
OCBOUTH 3HAHMSI M YMEHHUSA, 3HauMMble A (OpMHUpOBaHUS OOIIEH KyJIbTYypbl, OMNPEACISIONIne
aJieckBaTHOE IIOBEJICHHME YeJOBeKa B OKPYXKaloleH MNpUpOJHON cpenae, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KU3HM U MPAKTHUECKOW JeATeabHOCTH. Oco0oe MecTo B 3TOW CHUCTeME 3HaHUM
3aHUMAIOT JJIEMEHTHI COJEPIKAHUS, KOTOPBIE CIIy>)KaT OCHOBOH Jisi (hOPMUPOBAHMSI MPEACTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTUHE MHpa M LEHHOCTHBIX OpPUEHTALMSIX JIMYHOCTH,
CHOCOOCTBYIOLIMX I'YMaHU3alUU OHOJIOTHYECKOro 00pa3oBaHUsl.

CTpyKTypUpOBaHHE COJEp)KaHHUS y4eOHOro Marepuaja B TNpOrpaMme IO OHOJOTUH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUYCHUS 3HAHUM 00 OTIMYUTEIbHBIX OCOOCHHOCTSIX KUBOM
MIPUPOJIBI, O €€ YPOBHEBOIN OpraHU3aIlMH U IBOJIOLUU. B COOTBETCTBUU C 3TUM B CTPYKTYpe yu4e€OHOTO
npeamera «buonorus» BbLAENIEHBI CIEAYIOUIME COJep)KaTesbHble JMHUM: «buomorus kak Hayka.
Meroasl HayyHoro mo3HaHus», «Kierka kak Owuwosornueckas cuctemay, «OpraHusm Kak
Omosorndeckast cucreMay, «CrucreMa U MHOTOOOpa3ue OpraHMYeCKOro MHUpPay, « DBOJIIONHS KHBOU
MIPUPOBD, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp wu3yuenus ydeOHoro mpeamera «buomorus» Ha 0a30BOM YpOBHE — OBJaJIeHUE
00y4JaroMUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAILHON OpTaHHW3aIliH >KHBBIX CHUCTEM pPa3HOTO
paHra u npuoOpeTeHre YMEHUM MCIOJIb30BaTh 3TH 3HAHUS IS TPAMOTHBIX JEUCTBUNM B OTHOIICHHUU
00BEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

Joctuxenne 1enu wu3ydeHuss yudeOHoro mpenmera «buomnorus»» Ha 06a30BOM ypOBHE
o0ecrneunBaeTcs pelieHueM CIeAYOIUX 3a/1ay:

OCBOCHHE O00YYaIONIUMHUCSA CHCTEMbI 3HAHUNU O OMOJIOTHYECKUX TEOPHUSX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpaBHIax, CIYXKAIIUX OCHOBOU st GOpMHUPOBAHUS MPEICTABICHUN O
€CTECTBEHHO-HAYYHOW KapTHMHE MHUpPa, O METOJIaX HAay4YHOTO MO3HAHMS, CTPOCHHH, MHOTOOOpPa3UH U
OCOOEHHOCTSIX JKMBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3allid, BBIJAIONIUXCS OTKPBITHSIX U
COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHue y O0OyYarOIIMXCS TO3HABATENbHBIX, HHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce aHAIM3a JAHHBIX O MyTSIX Pa3BUTHUS B OMOJOTHH HAyYHBIX B3TJISA0B, UACH U
MOAXO/0B K U3YUYEHUIO KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aINH;

CTAHOBJICHHE Y 00yYaromuxcsi o01end KyabTypbl, GyHKIIMOHATILHON TPaMOTHOCTH, Pa3BUTHE
YMEHHI OOBSICHATh M OIEHUBATH SIBIICHUS OKPYKAIOIIETO MHpa XUBOW MPUPOAB Ha OCHOBAHUU
3HAHUU U OTBITA, TONYYEHHBIX IPU U3YYSHUH OMOJIOTHH;

dbopMupoBaHHEe Yy OOYYarONIUXCS YMEHHH WILIIOCTPUPOBATh 3HAYEHHWE OMOJIOTHYECKUX
3HaHUH B MPAKTHYECKOU NESATEIHHOCTH YEIOBEKa, PA3BUTHH COBPEMEHHBIX MEIUITMHCKIX TEXHOJIOTHI
1 arpoOMOTEXHOJIOTHI;

BOCIIUTaHHE YOEXAEHHOCTH B BO3MOXHOCTH TIO3HAHHS YEIOBEKOM IHKHBOW MPHUPOJIBI,
HEOOXOAMMOCTH OEPEeKHOTO OTHOIIEHUS K HEW, COONIOACHHUS STUYECKMX HOPM MPHU TMPOBEIACHUH
OMOJIOTUYECKHUX UCCIIEAOBAHUI;

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUHM /I TOBBIIICHUS YPOBHS HKOJIOTHYECKOM
KyJbTYPBL, A7l GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,



NpUMEHeHHe TpPUOOPETEHHBIX 3HAHWH M YMEHHW B TOBCEJHEBHOW XHM3HH JUIS OIICHKU
MIOCJICACTBUI CBOCH JEATEIHLHOCTH MO0 OTHOIICHHIO K OKPY’Kalolei cpesie, COOCTBEHHOMY 3JI0POBBIO,
00ocHOBaHUE U cOOMIOIEHUE Mep MPOPUITAKTUKY 3a00I€BaHUH.

B cucreme cpennero obmiero oOpasoBanusi «buosorus», u3ydaemas Ha 0a30BOM ypOBHE,
SBIISIETCS  00S3aTENIbHBIM  YYEOHBIM IPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOH o00jacTu
«EcTecTBeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenusi OMooTuu Ha 0a30BOM ypPOBHE CPEIHETO 00IIero ooOpa3oBaHusl OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kitacce — 34 vaca (1 yac B Hezelnto).



COJEP)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. buojsiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OHOJOTHH C OOIIECTBEHHBIMH, TEXHHYECKUMU U JIPYTUMHU
€CTECTBCHHBIMU Haykamu, (uimocodueii, 3TUKOH, OSCTeTHMKOW M TmpaBoM. Ponbs Ouonoruu B
(dbopMUpOBaHUM COBPEMEHHOI Hay4YHOH KapTUHBI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTopl TO3HAHUS KUBOM MPUPOAbI (HAONIOIEHUE, SKCIIEPUMEHT, ONHCaHUE, W3MEpEHueE,
KJaccuuKalus, MoJICTUPOBaHKEe, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

JleMoHCTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW IPUPOJIBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

[Tpaktueckass pabora Ne 1. «Mcnonp3oBaHue pa3IU4HbIX METOJOB IPU H3YyYEHUU
OMOJIOTUIECKIX OOBEKTOBY.

Tema 2. JKuBble cuCcTEMBbI M X OPTraHU3aI U,

JKuBblie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTIndue )XKUBBIX CUCTEM
OT HEOPTAaHUYECKOU IPUPOJIBI.

CgoiictBa OuocucreM W HUX pazHooOpazue. VYPOBHM OpraHu3alid  OMOCHUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKaHEBbIA, OPraHM3MEHHBIN, MOMYJISAIIMOHHO-BUIOBOM, 3KOCHUCTEMHbIN
(6roreoeHOTHYECKHI ), OMOC(EPHBIH.

JleMoHCTpanum:

Tabmunpel U cxembl: «OCHOBHBIE MPHU3HAKH JKU3HW», «YPOBHU OpraHMU3aIMM >KUBOM
MIPUPOJIBD».

O6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XMMHUYECKUE AJIEMEHThI: MaKpO3JIEMEHTbl, MUKPOAJIEMEHTHI.
Bojia u MuHepanbHbI€ BEIIECTBA.

OYHKIMH BOJbI U MUHEPATbHBIX BEIeCTB B KieTke. [loanep:kanue ocMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 6enKoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HesameHumble U
3aMEHUMBIE AMHUHOKHUCIOTHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYPhI OEITKOBOW MOJIEKYJIBI
(mepBuUYHas, BTOpUYHAs, TPETHUYHAs U UYETBEPTHYHAS CTPYKTypa). XHUMHUYECKHUE CBOWCTBA OEIKOB.
buonornyeckue pyHKINUN OEIKOB.

®epMeHThl — Ouosiornueckue Karamuzatopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIM IIEHTP,
cyOctparHas cneuuduunoctb. Kopepmentsl. Buramunbl. OTinuns GepMEHTOB OT HEOPTraHUYECKHX
KaTaJan3aTopoB.

VYrneBoasl: MOHOcaxapubl (TJI0KO3a, pub0o3a M Je30Kcupubo03a), aucaxapuabl (caxaposa,
JIAKTO03a) U MoJIMcaxapuabl (Kpaxmal, TIIMKOTreH, eluTo103a). buonoruueckue GyHKIUU YIIeBOIOB.

Jlunuper:  Tpurmunepunsl,  Qochomumnunael, crepounbl. ['mapodunsHO-TUAPOPOOHBIE
cBoiicTBa. buonornyeckue ¢ynkiuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OENKOB M JIMIIUIOB Kak
HCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnorel: [JHK m PHK. Hykneornapl — MOHOMEpBI HYKJIEHMHOBBIX KHUCIOT.
Crpoenue u pyukuuu JJHK. Ctpoenue u pynkunnu PHK. Buast PHK. AT®: ctpoenue u pyHkuuu.

[lutonorus — Hayka o kietke. Kierounas Teopus — npumep B3aMMOAEHCTBHS Uil U (pakToB
B HAyYHOM I1I03HaHUU. MEeTO/bl U3yUEHUs KIETKU.



Knerka kak nenmoctHas skuBas cucrema. OOmve NpuU3HAKU KJIETOK: 3aMKHYyTash Hapy»KHas
MemOpana, monekynbsl JJHK kak reHeTnueckuii anmapar, cucTeMa CHHTe3a OeJka.

Tunel KJIETOK: 3yKapuoTudeckas U  IpokapuoTuueckas. (OCOOEHHOCTH  CTPOEHUS
npokapuotuyeckoil kierku. Knerounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOW KIIETKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOM KJICTKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsl CTCHKA, TJIMKOKAIUKC, WX (YHKIUH.
[Tna3maruueckass wmemOpana, e€ cBoiictBa u ¢yHkuumu. LluTorumasma u  e€ OpraHoMbI
OnnomemOpannbie opranouasl kiaetku: OIIC, ammapar [Nombmxu, nam3ocomsl. IlonyaBTOHOMHBIE
OpraHoM/ibl KJIETKH: MUTOXOHJApPUH, IiacTuabl. lIponcxoxxieHne MHUTOXOHIpUN M IutacTuia. Bupubl
wiactua. HememOpaHHbIe OpraHOU/IbI KIETKU: pUOOCOMBI, KIIETOYHBIN LIEHTpP, EHTPUOIH, PECHHYKH,
KIyTUKU. DyHKIIMY OPraHOUI0B KIIETKU. BritoueHus.

SAnpo — perynaropubiii neHTp kieTkd. CTpoeHue sifpa: saepHas o0O0JOoYKa, KapuoIlia3Ma,
XPOMATHUH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JleMoHCTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «Pacnpenenenue  XMMHYECKHX  AJIEMEHTOB B HEXKHMBOM  IPUPOIEY,
«PacrnpeneneHne XUMUYECKUX 3JIEMEHTOB B JKUBOW IIPUPOJIEY.

Tabmunper u cxembl: «llepuoanueckas Tabnuia XUMUYECKUX 3lIeMEHTOB», «CTpoeHue
MoOJIeKyJbl BoAb, «buocunTes Oenka», «CtpoeHne Moiyekyibl Oenka», «CtpoeHue GepMeHTay,
«Hyxneunossie kucinotel. JHK», «Crpoenue wmomnekynst ATDy», «CrtpoeHune 3yKapuOTHYECKOM
KiIeTkn», «CTpoeHue IKUBOTHOW KIeTKn», «CTpoeHue pacTUTENbHON KieTknw», «CTpoeHue
MIPOKAPUOTUUECKON KIIETKN», «CTpOEHUE SApa KIETKN», « Y TIEBOIbY, «JIUmuabn.

OO6opynoBaHMe: CBETOBOM MHUKPOCKON, OOOpYJOBaHME JUIsl MPOBEACHUS HAOIIONEHHH,
WU3MEPEHHH, SKCTIEPUMEHTOB, MUKPOTIPEIapaThl PAaCTUTEIBHBIX, JKUBOTHBIX M OaKTEPHUAbHBIX KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHE PadOThI:

JlaboparopHas pabora No 1. «J3yueHue KaTaJUTHYECKOW aKTHMBHOCTH (epMeHTOB (Ha
MpUMepe aMHIIa3bl UM KaTanasbl)y.

JlaGopaTtopHnast pabota Ne 2. «3ydyeHue cTpoeHUs KJIETOK pACTEHUM, )KUBOTHBIX U OaKTEpHil
MOl MUKPOCKOTIOM Ha TOTOBBIX MHUKPOTIPENapaTax U uX OIMUCAHUE.

Tema 4. 7Ku3HenesTeIbHOCTh KJIECTKH.

OOMeH BeIIecTB, WU MeTa00IU3M. ACCUMUIIAIUS (TUIaCTHYECKUH OOMEH) U TUCCUMUIISIINS
(pHEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €MHOTO Tpoliecca MeTadom3Ma. Posih 3aKOHOB COXpaHEHUS
BELIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunbl oOMeHa BeriecTB: aBTOTPOQHBIH U rereporpodubiil. Pons depmenToB B oOMeHe
BEILIECTB U MPEBPAIICHUHU YHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TemHOBas a3l (GoTocwHTe3a. Peakmuu  ¢GoTocHHTE3A.
OddexktuBHOCTS (oTOCHHTE3a. 3HAUeHHWE (POTOCHMHTE3a NIl KU3HM Ha 3emie. BiusHue ycioBwit
cpensl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PAaCTEHUH.

XeMocuHTEe3. XeMOCHHTE3UpyoIue 0akTepruu. 3HaYeHHE XeMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.

OHepreruyeckuil oOMeH B kieTke. Paciiernienne BemecTs, BbIIEICHUE U aKKyMYJIUPOBaHUE
SHEPTUH B KJIETKe. DTanbl 3HepreTuyeckoro oomena. I nukonus. bpoxxenue u ero Buasl. Kucnopoanoe
OKHUCIJIGHWEe, WM KJeTouyHoe pAbixanue. OxucnurensHoe ¢docdopmimpoBanue. IHHEKTUBHOCTH
HHEPreTHYecKOro oOMeHa.



Peakiun marpuuyHoro cuHTe3a. ['enermueckas wuH(popmanus u JIHK. Peanmzanus
TCHETHYECKOM HMH(OpMaluu B KIETKe. [ eHeTHuecKui KOJ M ero cBoiictBa. TpaHCKpumuus —
matpuunblii cuHTte3 PHK. Tpancnsmuss — OuocuuTe3 Oenka. Drambl Tpancasiuuu. KomupoBanue
aMUHOKHCIIOT. Poib prbocom B OrocuHTEe3e Oerka.

Hexknerounsie Gopmbl xu3Hn — BUpYCHI. Mctopust oTkpeitus Bupycos (/. Y. BanoBckuii).
OcoOeHHOCTH CTPOEHHUs] W JKM3HEHHOTO IMKIa BHPYcoB. bakrepuodaru. bonesnu pacteHui,
KMBOTHBIX M 4YeJOBEKa, BbI3bIBaeMble BUpycamH. Bupyc mmmyHoneduuurta uenoBeka (BUY) —
Bo3Oyautenr CIIMa. OOpaTtHas TpaHCKpUIIMs, peBepTraza | uHTerpasa. lIpodunakrtuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JI€BaHUI.

JleMoHCTpanum:

[Toprpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tumbl uTanuss», «Metabonu3m», « MUTOXOHAPUSY, « DHEPTeTUUECKUM
obMeny, «Xmopormiacty, «Potocurte3y, «Ctpoenue JIHK», «Ctpoenne u pyHKIIMOHUPOBAHKUE TCHAY,
«Cunre3 Oenka», «l'enermuyeckuil kom», «Bupyce», «bakrepuodarm», «CTpoeHne M >KW3HEHHBIN
ki Bupyca CITNa, 6akrepuodaray, «Permmmukarus JTHK».

Ob6opynoBanue: monenu-anmaukanuu «Ynpoenue [IHK wu Tpanckpunmusy, «buocuntes
oenka», «CTpoeHue KIeTKu», Mojieb cTpykTypsl JTHK.

Tema 5. PazMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 0WKI, WM SKA3HEHHBIH LUK KieTkd. HMHTepdasza m wmwmro3. Ilpomeccsr,
nporekaomue B uHTepdaze. Permkamus — peakuus wmarpuynoro cunresa JIHK. Crpoenue
XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J{MIITOUIHBIN U TalIOUIHBIA XPOMOCOMHBIE HA0OPHI.
Xpomartusl. LluTonornvyeckrie OCHOBBI pa3MHOXKEHUS U MHIUBUIYaIbHOIO Pa3BUTHUS OPIaHU3MOB.

Jenenue knetku — muto3. Ctaaun murtosa. Ilponeccsl, IpouCXoAsIiue Ha pa3HbIX CTaAMSIX
MHUTO3a. brosornueckuii cMbICa MUTO3A.

[Tporpammupyemasi rubesb KJIETKH — alonTo3.

@®opMBbl pa3MHOKEHHSI OPraHU3MOB: OecIooe U MosioBoe. Buabl 6ecnosoro pasMHOXKEHUS:
JielleHue HaJBOE, IIOYKOBAaHME OJHO- W MHOIOKJIETOYHBIX, CIIOpPOOOpa3oBaHME, BEreTaTUBHOE
pa3MHOKeHHe. MICKycCTBEHHOE KIIOHUPOBAHNUE OPIaHU3MOB, €r0 3HaYCHHE IS CEJEKLIUN.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYUS OT OECroI0ro.

Meiioz. Cragum wmeito3a. Ilporiecchl, mpoucxonsiie Ha cragusx wmeiosza. [loBegenue
XpoMocoM B Meno3e. KpoccuHrosep. bronorndecknii CMbICI U 3HAaYEHHE Meo3a.

["ameTorenes — mpouecc oOpa3oBaHUs TOJIOBBIX KJIETOK Y JKUBOTHBIX. IloJOBBIE jkese3sl:
CeMEHHUKU U suyHMKH. OOpa3oBaHME M pPAa3BUTHE IOJIOBBIX KJIETOK — ramer (CHepMaTO30Hj,
AHUIIEKIIETKA) — cliepMaToreHe3 U oBorene3. OCOOEHHOCTH CTPOEHHUS SHUIIEKJIETOK U CIIEpMaTO30U/IOB.
OmnonotBopenue. [laprenorenes.

WNunuBuayanbHOe pa3BuUTHE (OHTOTeHe3). DOMOpHOHABbHOE pa3BUTHE (3MOpUOreHe3). DTambl
SMOPHOHAIBHOTO DPA3BUTHSL Y TO3BOHOYHBIX JKMBOTHBIX: ApPOOJIEHHE, TacTPyJALUs, OpPraHOreHeE3.
[ToctomOpuoHanbHOe pa3BuTHE. THUMBI MOCTAIMOPHOHAIBHOTO PAa3BUTHUS: MPSMOE, HEMpsIMoe
(mmuuHoYHOE). BnmsHWE cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIMOCOOHBIE BBI3BIBATH
BPOKIEHHBIE YPOJICTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOEHUE CEMEHM, CTaIuu
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl U cxembl: «POpMbI pa3MHOKEHHMsSI OPraHU3MOBY», «J[BOIHOE OMIOOTBOpEHHUE Y
IIBETKOBBIX pacTeHui», «BereraTMBHOE pa3sMHOXKEHUE pacTeHMi», «/leneHue kieTku OakTepuiiy,
«CTpoeHne MOJOBBIX KIETOK», «CTpoeHune XxpomMocoMbly, «Kierounsiii ki, «Pemmukamms JTHK»,



«Muto3», «Meio3», «llpamoe m Hempsimoe pa3BuTue», «l'aMeroreHe3 y MIICKONMUTAIOMINX U
4yesoBekay, « OCHOBHBIE CTaJIM OHTOT'€HE3a».

OOGopyaoBaHue: MHUKPOCKOI, MHKporpenaparbl «CnepMaTo30uibl  MICKOTUTAIOLIETOY,
«Sliineknerka muekonuTaromero», «KapuoknHes B KIETKax KOpELIKa JIyKa», MarHUTHas MOJENb-
anmuiukanus «Jlenenue kierku», moaens JJHK, monens MeradasHoii XpoMOCOMBI.

JlabopaTopHble 1 IpaKkTHYeCKHEe PadoThI:

Jlaboparopuas pabota Ne 3. «HaOmromeHrne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKPOIpENapaTax».

Jlaboparopnas pabora Ne 4. «M3ydyeHue CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHNU3MOB.

[Tpenmer u 3agaun renetuku. Mcropust pa3BuTusi rTeHeTUKU. Posib HUTONOTMU U SMOPHOTIOTUI
B CTAHOBJICHHM T€HETUKU. Bkiax poccuiickux u 3apyOeKHbIX YUEHBIX B pa3BUTHE IeHETUKU. MeTo bl
TEHETUKU (TUOPHUIOIOTUYECKUN, I[MTOTCHETHYECKUN, MOJEKYIsIpHO-TeHeTHYeCKuii). (OCHOBHBIE
TEHETUYECKHUE MOHATHUS. [ eHeTHUecKass CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEILMBaHHIA.

3aKOHOMEPHOCTU  HAcCI€[AOBaHUS  IPU3HAKOB,  ycTaHoBIeHHble [.  MeHnenem.
MounoruOpuaHoe CKpeliMBaHue. 3aKOH eIWHOO00pa3us THOpHIOB mepBoro mokoneHus. IlpaBuio
JOMUHUPOBaHMS. 3aKOH paclIeIUICHUs] Tpu3HakoB. ['umore3a yuctorsl ramer. [lomHoe u HemosHOE
JTIOMUHUPOBaHHE.

JuruOpunHoe  cKpelmMBaHMe. 3aKOH  HE3aBUCHMOTO  HACJIEJOBaHHUS  MPU3HAKOB.
[{uToreHeTM4eCKre OCHOBBI JAUTHOPUIHOTO CKPELIMBAHUS. AHAJIM3UPYIOLIEE CKpEIlIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHMS JIJIS ONIPEICTICHIS TEHOTHIIA OCOOH.

CuenneHHoe HacieqoBaHue mpu3HakoB. Pabora T. Moprana 1o cLEIJIEHHOMY
HacJe10BaHUIO reHoB. HapylieHue clenienus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTH. | eHeTHYeCKne KapThl.

I'enetnka mona. XpOMOCOMHOE ONpeAEiIeHUE Ioja. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['omorameTHbIE U TE€TEPOraMeTHbIE OpraHu3Mbl. HaciemoBanue npu3HaKkoB, CIEMIIEHHBIX C TTOJIOM.

N3meHunBOCTh. BUbl N3MEHYMBOCTH: HEHACJIEACTBEHHAs! U HaclencTBeHHas. Ponb cpenbl B
HEHACJIEJICTBEHHOW  M3MEHYHMBOCTH.  XapaKTEepUCTUKa  MOAU(DUKAIMOHHOM  WU3MEHYUBOCTH.
Bapuanvonsbslii psn M BapuanMoHHas Kpubas. Hopma peakuuum npusHaka. KonumdecTBeHHbBlE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAIIMOHHON H3MEHYHNBOCTH.

HacnencTBeHHasi, WM TeHOTUNUYECKas, M3MEHYMBOCTh. KoMOWHATHBHAs WM3MEHYHUBOCTb.
Meii03 1 oI0BOM MpoIlecC — OCHOBA KOMOMHATHBHON M3MEHUMBOCTH. MyTallMOHHAsT H3MEHYUBOCTbD.
Knaccudukanusa wmyrtanuii: reHHble, XpOMOCOMHBIE, T€HOMHbIE. YacToTa W TNPUYMHBI MYyTalUi.
MyrtareHHsle (pakToppl. 3aKOH TOMOJOTMYECKHUX pPSJOB B HacleICTBEHHOM u3MeHumBoctu H. U.
Basuiiosa.

BuesinepHas HacleICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotunm yenmoBeka. OCHOBHBIE METO/bl TE€HETHUKH YEJIOBEKA:
TeHEATOTHYECKU, OJTU3HEIIOBBIN, IMTOTEHETUICCKUN, OMOXUMUYECKUN, MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpeMeHHOE OIpeeieHNe IeHOTUNA: MOJHOT€HOMHOE CEKBEHHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM
gucne ¢ nomormibio [II[P-ananu3a. HacnencrtBeHHble 3a0oneBaHWs 4eJOBeKa: TeHHbIe OO0JIe3HH,
OOJIE3HW C HACJIEICTBEHHOW MPEApaCIOIOKEHHOCTRI0, XpPOMOCOMHBIE OoJie3HH. ComaTHYeCKue |
reHepatuBHbie MyTanuu. CTBOJOBBIC KJIETKH. [IpUHIUIIBI 310pOBOTO 00pas3a >KU3HU, TUArHOCTHKH,
npoUIAKTUKU M JICUYCHUs TEeHETHYEeCKHX Ooyie3Heil. MennKo-TeHeTUYeCKOe KOHCYIbTHPOBaHUE.
3HaueHue MEAWIIMHCKOW TEHETHMKHW B TPEJOTBPAIICHWM M JIEYCHHH TE€HETHYECKHX 3a00JIeBaHUA
YeJI0BEKa.



JdemoHcTpauuu:

[Toptpetsr: I'. Menpens, T. Mopran, I'. ne ®@pusz, C. C. Yersepukos, H. B. Tumodees-
Pecosckwuit, H. 1. BaBuios.

Tabmuipl U cxembl: «MOHOTHUOPHUIIHOE CKPEUIMBAHUE M €ro IIUTOreHETUYEeCKass OCHOBaY,
«3aKOH pacHICTJICHUS! U €ro LUTOTeHEeTHYeCcKass OCHOBa», «3aKOH YHCTOTHI ramery», «JurubpuaHoe
ckpeuBanue»,  «LluTonmornyeckue  OCHOBBI ~ JUTMOPHAHOTO  CKpeUIMBaHUs»,  «Meio3y,
«B3auMoIeiCTBHE aJUIEIIBHBIX T'€HOBY, «l €HETHYECKHE KapThl PACTEHUM, dKUBOTHBIX M YEIOBEKA»,
«I'eHeTnka nosay», «3aKOHOMEPHOCTH HACJIEAOBaHUS, CUEINIEHHOTO ¢ MoJ0oM», «KaprnoTunel yenoBeka
U )KMUBOTHBIX», «Buapl n3amMenunBocty», «MonudukanronHas n3MEeHYUBOCThY, «HacnenoBanue pesyc-
bakropay», «['eHeTHKa rpynn KpoBu», « MyTallmOHHAS NU3MEHUUBOCTDY.

Ob6opynoBanue: Mojenu-anmukanun  «MoHoruOpugHoe ckpeuBanue», «HemomnHoe
JOMUHUpOBaHUE», «JlurubpuaHoe ckpemuBanue», <«llepekpécT XpoMOCOM», MHUKPOCKON U
Mukpomnpenapar «J{po3odunay (Hopma, MmyTanuu GopMbl KPbUIBEB U OKpAacKu Tena), repbapuii «I"opox
ITIOCEBHON.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaboparopHas pabotra Ne 5. «V3yueHue pe3ynbTaToOB MOHOTHOPHUIHOTO W JUTHOPUIAHOTO
CKpEIIMBaHUA y IP030(UIIbI HA TOTOBBIX MUKPOTMpENnapaTax».

JlaboparopHass pabora Ne 6. «M3yueHue MOAM(PUKANMOHHONW W3MEHYHBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopuas pabora Ne 7. «AHanu3 wMyTtauuid y JOpo30oduiabl Ha TOTOBBIX
MHUKpOIIpenapaTax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATH3 POJIOCTOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Ceneknusi Kak HayKa U IpolecC. 3apoKIEHUE CEJIEKUMH U aoMecTukanus. Yuenne H. .
BaBuinoBa o0 1eHTpax TMPOHMCXOXKICHUS M MHOTOOOpasusi KyJIbTypHbIX pacTeHuil. LleHTpsl
MIPOUCXOXKIACHUS JTOMAITHUX KUBOTHBIX. COpT, TOpOa, IITAMM.

CoBpeMeHHbIE METO/bl CelNeKIUU. MacCcoBbIi M WHAUBUAYATBHBIH OTOOPHI B CEJIEKIIUU
pacteHuii u >KUBOTHBIX. OlleHKa 3KcTephepa. BIM3KOpOACTBEHHOE CKpellMBaHWE — HHOPHUIAMHT.
Uucras nmuausg. CkpeliuBaHHe YHCTHIX JUHHMA. ['ereposuc, wnu rubpupHas cuna. HeponcTBeHHOe
CKpelrBaHue — ayropuauHr. Otnanénnas rubpuauzanus u e€ ycnexu. MIcKkycCcTBEHHBIH MyTareHes u
MOJYyYEHUE MOJTUIUIONIOB. JJOCTHKEHUS CENEKIIMU PACTEHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomoruss Kak oTpacib NPOWU3BOACTBA. ['€HHas WHXKEHepus. OTamnbl CO3JaHUA
pexombunantHoit JIHK u TpancreHHbIx opraHu3zMoB. Knerounas urxenepus. KneTouHbie KylIbTyphbl.
MUuKpOKIIOHaIBHOE Pa3MHOKEHHE pacTeHUN. KionnpoBanue BBICOKOTIPOTYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. JKOJOrHYecKue U athuueckue npoodiemel. [MO — reHernuecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHCTpauu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHOB.

Tabmumpl u cxembl: Kapta «LIeHTpbI NPOUCXOXKIACHUST W MHOT00Opaswsi KYyJIbTYPHBIX
pactenuit», «llopoabl AgOMalIHMX >KUBOTHBIX», «CoOpTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzanusi», «Paboter  akagemmka M. @. HeawoBay, «llomummonaus», «OOBEKTHI
ouoTexHonorun», «Kinerounsle KyJbTypbl U KIOHHpOBaHUE», «KOHCTpynpoBaHHe M MEPEHOC T€HOB,
XPOMOCOM).

O6opynoBaHue: MYJSDKH IUIOIOB M KOPHEIIONOB AMKUX (GOpPM M KYyIbTypHBIX COpPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHUSI.

JlaGopaTopHble H NpaKkTH4YecKHe padoThl:



Okckypeuss «OCHOBHBIE METOJbl U AOCTHIKEHMsI CENEKIMHM DPACTeHMH W JKMBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO0 (epMy, COPTOMCIBITATENbHBIA Y4YacTOK, B TEIUIMYHOE
XO0351CTBO, J1a0OpaTOPHUIO arPOYHUBEPCUTETA WIIM HAYUYHOT'O LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[TpenrocbUIKy BOZHUKHOBEHUS HBOJIIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPHS U €€ MECTO B
Ouosioruu. BiusHue 5BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYIHX HAYK.

CuzerenscTBa 3BOMIIOLMH. [laeoHTONOrMYECKHE: TOCIEN0BATENBHOCTD MOSBICHUS BUIOB B
MAJICOHTOJIOTUYECKOM JIETONUCH, MepexoaHbie (opmbl. buoreorpaduueckue: CXOACTBO U pa3Iuyune
¢bayH u prop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJICTBA M Ppa3iauyusi SMOPHOHOB pa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIOTUYHBIE, PYJUMEHTAPHBIE OPraHbl, ATABU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJCTBO  MEXAaHM3MOB  HACJEACTBEHHOCTM U  OCHOBHBIX
MeTabOIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtouuonHas Teopuss Y. JlapeuHa. IIpeanoceliki BO3HUKHOBEHHUS JIapBUHHU3MA.
JIBIDKYIIIME CHJIBI HBOJIOLMM BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXEHHME NPU OTPaHUYEHHOCTH
pecypcoB, HeolpeaeIEHHas U3MEHYHBOCTH, OOpH0a 3a CyIIEeCTBOBaHUE, €CTECTBEHHBINA 0TOOD).

Cunrernueckas teopust 3Bosonuu (CTO) u e€ oCHOBHBIE IIOJIOKEHUS.

Muxkpoaomtonus. [Tonynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBwxymue cuibl ((pakTopbl) 3BOIIOLNMM BHUJIOB B Ipupoje. MyTallMOHHBIH Hpolecc U
KOMOWHATHBHAS U3MEHUYMBOCTD. [[ONyIISIIMOHHBIE BOJIHBI U Apeiid reHoB. M30msamust 1 MUrpanusi.

EctecTBeHHbII 0TOOp — HanpapsoLui ¢pakTop 3Bosonnn. opMbl eCTECTBEHHOTO 0TOOpa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOJOLUH. [Ipumepsl mpucrnocobaeHui y
OpraHu3MoB. ApoMop(o3bl U HAMOAANTALINH.

Bun u BupooOpazoBanme. Kpurepun Bupga. OcHOBHblE (opMbl BUA00OpA30BaHUS:
reorpauyeckoe, 3K0JI0rH4ecKoe.

Makpoospomonus. Dopmbl  3BOMIOIMU:  (UIETHUECKAs,, JAUBEPIeHTHAs, KOHBEPreHTHasd,
napasensHas. HeoOpaTuMocTh 3BOMTIONHNN.

[TpoucxoxaeHrne oT Heclenualu3upOBaHHBIX NpeaKoB. [Iporpeccupyromias crnenuanu3anus.
AnanTuBHas paauanus.

JleMoHCTpanum:

[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkkens, @. Mromep, A. H. CeBeprios.

Tabmune! u cxeMbl: «Pa3BuTHe opraHMYecKoro Mupa Ha 3emie», «3apOoAbIId TO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «DopMbel GoprObI 3a cyliecTBOBaHUE», «EcCTeCTBEHHBIH OTOOPY,
«MHoroobpa3ue CcoOpToB pacTeHuil», «MHoroobpasue TMOpoa JKUBOTHBIX», «[lomymsiumy,
«MyTalioHHasT HM3MEHUYUBOCTBHY, «ApomMopdosby, «Wanoaganrtauum», «OOmas aereHepaunus,
«JIBmwxymue cuibl dBoonnny, «Kapra-cxema mapmipyrta mytemiectBus Y. Jlapsuna», «boppba 3a
cyuiectBoBanue», «lIpucnocobnenHocTs opranuzMoB», «l'eorpaduueckoe Buao0Opa3oBaHUEY,
«DKOJIOTHUECKOE BU000Pa30BaHHEY.

OO6opynoBaHue: KOJUIEKIMS HAaCEKOMBIX C Pa3jIMUHBIMM TUIIAMH OKpAacku, HaOOp IUIOAOB U
ceMsiH, Kosutekuus «[Ipumepsl 3alUTHBIX NPUCHOCOOIEHUN Y >KUBOTHBIX», Mojeidb «OCHOBHbBIE
HaMpaBJICHUs 3BOIIOIUNY, 00bEMHas MojieNb « CTpoeHHe FOJI0BHOTO MO3Ta TO3BOHOYHBIXY.



buoreorpaduyeckas kapTa Mupa, KoieKuus «PopmMbl COXpaHHOCTH UCKOMAeMbIX KHUBOTHBIX
U pacteHui», monens anmukauus «llepekpéct xpomocom», BilaxKHbIE Ipenaparbl «Pa3Butue
HacekoMoro», «Pa3BuTHe mATymiKM», Mukpompemnapar «Jpozoduna» (Hopma, MyTauuu (GOpMbI
KpBUIBEB U OKPACKH TEJa).

JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

JlaGoparopnas padota Ne 1. «CpaBHEeHUE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

Jlaboparopuas pabora Ne 2. «OmnmcaHue TPHUCIOCOOICHHOCTH OpraHu3Ma © €
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U PA3BUTHE )KU3HU HA 3emuie.

JloHayuHble TpeICTaBICHUS O 3apOKIACHUM >KU3HU. HayuHble THIIOTE3bl BO3HUKHOBEHUS
KU3HH Ha 3emye: abuoreHe3 M NaHCIEpMHUs. XUMHUYECKas SBOMIOLMSA. AOHOTCHHBI CHHTE3
OpraHWYECKHUX BEIIECTB M3 HEOPraHMYECKUX. OJKCHEPUMEHTAIBHOE IOATBEPKICHHE XHMHYECKOU
sBomtonid. HawanpHbie 3Tambl Ouonormdeckoit sBosmoruu. ['mmoresa PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYp H BO3HHMKHOBEHHE IPOTOKJICTKH. llepBble KIETKM H WX DBOJIOIHAL.
dopMUpOBaHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emiie 1o 3paMm U nepuonam. Karapxeil. Apxeickas U nIpoTepo30iickas
opbl. [laneo3olickast spa U e€ mepuoabl: KeMOPUNUCKHM, OPJOBUKCKUN, CHIYpUNUCKUI, NEBOHCKHM,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUI, MEIIOBOM.

Kaiino3zoiickas spa 1 €€ nepuoibl: ajgeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOTCHOBBIM.

XapakTepucTuka KIMMara M Te0JIOTMYECKUX ImpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUHU
PacTUTEIBHOIO U KMUBOTHOTO MHpa. Apomop¢o3bl y pacTeHuil U *KUBOTHbIX. [losiBieHue, pacuBeT u
BBIMUpPaHUE TPy )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MHUpa KaK OTPaK€HHUE 3BOJIOLMH. OCHOBHBIE CHUCTEMAaTUUYECKUE
TPYIIIbl OPraHU3MOB.

OBojirOIMs  yeloBeKa. AHTpPONOJOrusi Kak Hayka. Pa3Butue mnpeicTaBieHUN O
MIPOMCXOXACHUN 4eloBeka. MeTolbl u3yueHus aHTponoreHe3a. CxoJCcTBa M pa3iMuusl 4elloBeKa U
XKUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE UEIOBEKA.

HBuwxymme cunel  (akTopsl) aHTpomoreHe3a. HacneacTBeHHass HM3MEHYHMBOCTh U
ecTecTBeHHbIN 0TOO0p. OOIIeCTBEHHBII 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPyJa, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaAMM W BETBU HBOJIIOLIMM YEJIOBEKAa: aBCTPAJIONUTEKH, YeIoBEeK yMeIblil,
Yenosek mnpsaMmoxonamumi, YemoBek HeaHAepTanbckui, YenoBek pasymublii. Haxonxku nckomaemsIx
OCTaTKOB, BPeMsl CyILlECTBOBAHUS, O0JIACTh PaCIPOCTpaHEeHUs, 00BEM FOJIOBHOTO MO3ra, 00pa3 *KHU3HH,
opynus.

Yenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BpONeoujHas (€Bpasuiickas), HErpo-
aBCTpaJouIHas (axBaTropuasbHas), MOHTOJIOMIHAS (a3maTcKo-aMepHKaHCKas). YepThl
MPUCIIOCOOJICHHOCTH TpPEACTAaBUTENE UYelOBEUYEeCKUX pac K YCJIOBUSAM CYIIECTBOBaHMA. ENMHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemoHcTpaumuu:

[Toptpetsr: @. Peau, JI. [Tactep, A. Y. Onapusn, C. Munnep, I'. FOpu, Y. /lapsun.

Tabmunel u cxembl: «Bo3HukHoBeHHue CONHEYHOU CHUCTEMBI», «Pa3BUTHE OpraHUYecKoro
Mupa», «PactutenbHas knetka», «KuBoTHas kieTtkay, «lIpokapuotudeckas kietka», «CoBpeMeHHas
CUCTeMa oOpraHudyeckoro wmupa», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHHUS YeJoBeKa U
4eJI0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHbIE MeECTa MAJCOHTOJIOTHYECKUX HAXOJOK MPEIKOB
COBPEMEHHOT0 YeloBeKay, «JpeBHeimue noan», «/Ipesuue moan», «llepBbie cOBpeMEHHbIE 01N,
«YenmoBeueckue paco».



OGopynoBanue: Mysku  «I[Iporcxoxaenne  denmoBeka»  (OFOCTBI  aBCTPAJIONUTEKA,
NUTEKaHTPONa, HEaHAEPTablla, KPOMAaHBOHIA), CJIENKH WIM HW300paKEHHs KaMEHHBIX OpyIuil
NEPBOOBITHOTO YENOBEKa (KaMHHU-YOMNEpHl, pyOmia, ckpebia), TeoXpoOHOIOTHYecKas TaOiuIa,
KoJueKIust « @OpMbl COXPAHHOCTH UCKOIAEMBbIX )KMBOTHBIX U PaCTEHUII.

JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

[TpakTiaeckast padora Ne 1. «/3ydeHHe HCKOMAEMbIX OCTAaTKOB PAacTEHUH W KUBOTHBIX B
KOJUIEKLIUSIX).

OKCKypeusi «IBOJIOIUS OPraHMYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHBIA WIU
KpaeBeIueCKuil My3ei).

Tema 3. OpranusMsbl U OKpY:KalIIas cpeaa.

OKoJorus Kak Hayka. 3a/lauyd U pa3Jienbl 3KOJIOIMU. MeToabl 3KOJIOrMYeCKUX UCCIIEI0BaHUM.
DKOJOTHYeCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJIHAS, HA3eMHO-BO3/yIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonorudeckue ¢akropel. Kiaccudukamus sKosormueckux (akTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTpONoreHHbIe. J{eficTBrE 3KOIornyeckux (PakTopoB Ha OPraHU3MBI.

AlOuotnueckue  QaxkTopel:  CBET,  TeMIeparypa,  BiIaxHOCTb.  DoTomepuoausm.
[TpucnocobaeHns OpraHu3MoOB K JIEHCTBHIO aOMOTHYECKUX (PaKTOPOB. BHOJIOrHYeCKre PUTMEI.

buotnyeckue gaxkropbl. Buabl OnoTHYECKHX B3aMMOICHCTBHIA: KOHKYPEHIIHS, XUIITHUIECTBO,
cumbuo3z u ero ¢opmel. [lapazutusm, koomepanus, MyTyajau3M, KOMMEHcCAluW3M (KBapTUPAHCTBO,
HaXJICOHMYECTBO). AMEHCanu3M, HelTpanu3M. 3HauyeHHe OMOTHYECKHX B3aUMOJCHCTBUI AMs
CYIIECTBOBAHHS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEPUCTUKU mnomyssuuu. OCHOBHBIE IOKa3aTeNd IMOMYJISLUU:
YHCIEHHOCTD, IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, MMPUPOCT, MUTpanus. J(uHaMuKa 4HCIEHHOCTH
MOMYJISALUHN U €€ PEryJIsaiusl.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ym6onbaT, K. @. Pynse, 3. ['ekkens.

Tabmuubl u cxemsl: kapra «lIpuponnsie 30HBI 3emin», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«Doronepuoausmy», «llomynsunny», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOIMYJISAIUN UHPY30pUu-
Typenbkny, «lIuesbie nenm.

JlabopaTopHble M NpaKkTHYeCKHE PadOThI:

JlaGopatopHast pabota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PAacCTeHUH M3 Pa3HBIX MECT
OOUTaHUM.

JlabopaTtopHnast pabota Ne 4. «BniusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckast padota Ne 2. «Iloacuér mIoTHOCTH NOMYJISIIMM pa3HbIX BUIOB PACTEHUN».

Tema 4. CooOmecTBa U IKOJOTHYeCKHE CHCTEMbI.

Coo01ecTBO Opranu3MoB — OuoneHo3. CTpyKTypbl OMOIIeHO3a: BUIOBas, IPOCTPAHCTBEHHAs,
Tpouueckas (numeas). Buabi-qoMuHanTsl. CBsi3u B OMOIIEHO3E.

Okonorudyeckue cucrembl (3kocucteMsbl). [loHsiTue 00 »sKocucTemMe U OHOreoLEeHO3e.
@DyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMBI: NPOAYLEHThI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIECTB M MOTOK PHEPTUH B dKocHcTeMe. Tpoduueckue (MUIIEBbIe) YPOBHU 3KOCHCTEMBI. [IuieBbie
uenu u cetd. OCHOBHBIE IIOKa3aTead »SKOCHUCTEMBbI: Ouomacca, MNPOAYKLIHA. KOJIOTMYECKHe
NUpaMHIIbl: TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA HKOCHCTEM: YCTOMYMBOCTbD,
camoperyJanus, passutue. CyKieccus.

[IpuponHblE JKOCHUCTEMBI. ODKOCUCTEMBI O3Ep M pPEK. OKOCHCTEMA XBOWHOIO WU
LIMPOKOJIMCTBEHHOTO Jieca.



AHTpPOTIOTEHHBIE JIKOCUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOcHCTEeMBbl. buonorudyeckoe u
X034WCTBEHHOE 3HAUYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpaszue kak ¢aktop ycToHuMBOCTH 3KocucTeM. CoxpaHeHue OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenue B. 1. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa 6uochepnl. Kusoe
BelecTBO U ero gyHkmuu. OcobeHHOCTH OMOCheEphl Kak IIO0ATbHON YKOCUCTEMBI. J[MHaMu4eckoe
paBHOBecHE U 00paTHast CBs3b B Onocdepe.

KpyroBopotbl BemecTB U OHMOT€OXMMHUYECKHE IUKJIBI 3JIEMEHTOB (yriaepoja, as3ora).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3emiid. AHTpONOreHHbIe M3MeHeHus: B Ouocdepe. [mobanpHbIC
HKOJIOTUYECKUE TPOOITEMBI.

CocymecTBoBanue HpuUpojibl U yenoBeuecTBa. CoxpaHeHue OMOpa3HOOOpa3us Kak OCHOBA
ycTodunBocTd Ouocdeprl. OCHOBAa pPalMOHAIBHOIO YHPABICHUS NPUPOJHBIMU pecypcamMu U UX
ucnoibp3oBanue. JlocTmkeHust OMOJIOTHH M OXpaHa IPUPOIBL.

JleMoHCTpanum:

[Toptpetsr: A. Ix. Tencinu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxemsl: «[lumessie nenu», «buoreHo3: coctaB U cTpykTypa», «IIpupoanbie
coobmiectBay, «lLlermn nuranusy, «Komoruueckas nupamunay, «buocdepa u yenoBek», « Ikocucrema
LIMPOKOJIMCTBEHHOTO Jieca», «IJKocHUcTeMa XBOMHOro jeca», «buoleHo3 Bomoémay, «ArpoleHO03»,
«IIpumepHbIE aHTPOINOT€HHBIE BO3ACUCTBUSA HA MHPUPOILY», «BakHeWIne HCTOUYHUKH 3arpsi3HEHUs
BO3[lyXa M TPYHTOBBIX BOa», «[louBa — BaxkHeilmas cocraBistonias Ouocheprr», «DakTOpbI
nerpaganuu mouBy, «[lapaukoBsiii 3hdexTy, «PaKTOphl PaTUOAKTHBHOTO 3arps3HEHHs] OHocheps,
«O6mast crpyktypa Omocdeps», «PacnpocTpanenue xu3Hu B Ouochepe», «O30HOBBIM 3KpaH
o6uocheps», «Kpyrosoport yriepoaa B 6uochepe», «KpyroBopot azora B mpupoae».

O6opynoBanue: Mojeb-anmiukanus « TunudHble OHOLIEHO3bD», repOapuil «PacTuTenbHble
cooO1ecTBay, Koiekuuu «buonenos», «Bpeaureny BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX KYIbTYPY,
repOapuu U KOJUICKIIMN PACTeHUH U KMBOTHBIX, IPUHAJICKAIINE K Pa3HBIM IKOJIOTHYECKUM TPyNIam
onHoro Buaa, Kpacuas kaura Poccuiickoit @eneparuu, n300pa>keHUsI OXpPaHIEMbIX BHIOB PACTEHUN U
KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 BUOJIOI'MA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycranaBnmuBaroTcs TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
o0Oy4arolUMUCS. MPOTrpamMM CpeHero oO0miero o0pa3oBaHUS: JIMYHOCTHBIM, METANpPEAMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3YyJIBTaTOB OCBOCHMs IpeaMera «buomorus» BbIICIECHbI
CJICYOIINE COCTABJISIONINE: OCO3HAHUE O0YUYaAIONTUMUCS POCCUUCKON TPKIAHCKOW UACHTUYHOCTH —
TFOTOBHOCTU K CaMOpPa3BUTHUIO, CAMOCTOSITENBHOCTH U CaMOOIPEIEICHUI0, HAJIMYME MOTHBALUU K
00y4yeHHI0 OMOJIOTHHM, LeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOESKICHUN JMYHOCTH HAa OCHOBE
KJIIOYEBBIX LIEHHOCTEH W UCTOPUYECKUX TPAAMLUI pa3BUTUS OMOJIOTMYECKOTO 3HaHMS, TOTOBHOCTb U
CIIOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH JESTEIBHOCTH LEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKaMH, MPUCYIIUMH CHUCTEME OMOJIOTUYECKOTO 00pa3oBaHMs, HAIUYHME 3KOJOTHYECKOTO
IIPAaBOCO3HAHUS, CIOCOOHOCTHU CTABUTh LIE€IH U CTPOUTH JKU3HEHHBIE IIJIaHBbI.

JInuHOCTHBIE pE3yJIbTAaTBl OCBOCHMS IIpeaMeTa «bHOJIOTHS» JOCTUTalOTCsI B E€IUHCTBE
y4eOHON ¥ BOCHHTATENBHOW JEATENIBHOCTH B COOTBETCTBHHM C TPAAMIHUOHHBIMA POCCHUCKUMHU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKMMH M JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMM, IIPUHATBIMU B
o0llecTBE NpaBWIaAMU M HOPMaMH IIOBEJEHHMS M CIIOCOOCTBYIOT IIpolieccaM CaMOIIO3HaHUS,
CaMOBOCIIMTaHUS M CAMOPA3BUTHUSA, Pa3BUTHS BHYTPEHHEW IO3MLMM JIMYHOCTH, HNAaTPUOTH3MA,
YBOKEHHs K 3aKOHY M IIPaBONOPAJIKY, 4YEJIIOBEKY TpyJa M CTaplIeMy IIOKOJICHHIO, B3aWMHOI'O
YBaXXEHMsI, OEPEXKHOT0 OTHOLIEHHUS K KYJbTYpPHOMY HAaCJIEIUI0 M TPAAUIMSIM MHOTOHAI[MOHAJIbHOTO
Hapoza Poccuiickon denepannu, NpUpOaE U OKPYXKAKOLLIEH cpeie.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS y4eOHOro mnpeaMera «bHOJOTHS» JOIKHBI OTpa)xarTb
TOTOBHOCTh U CIIOCOOHOCTh OOy4aroluxcsi PYKOBOACTBOBATbCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHEHTAIMil, NMO3UTUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOLUX TPAJAULUOHHBIM IIEHHOCTSM POCCUICKOIO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
ONBbITa M OIBITA ACATEIBHOCTH B IIPOLIECCE pealU3aliid OCHOBHBIX HAIPABJICHWM BOCIUTATEIBHON
NEeATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh ~ TPXKJAHCKOM  MO3MLMM  OOydarollerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 YWJIEHa POCCUIICKOTr0 00IIECTBa;

OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, yBaK€HHE 3aKOHA U
MIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM AESTENBHOCTU NMPU CO3JAHUM Y4EOHBIX MPOEKTOB,
peleHnH yu4eOHbIX U 03HABaTEIbHbIX 3371a4, BHITIOJTHEHUH OMOIOTHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OTPeNIeNATh COOCTBEHHYIO MO3HIIMIO 10 OTHOLICHHUIO K SIBIEHUSM COBPEMEHHOU
JKU3HU U O0BICHSTE €€;

YMEHHE YUYUTHIBaTh B CBOUX JEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aHMMOJECHCTBUS
Jro/iel ¢ pa3HbIMHU YOKICHUSMH, KYJIbTYPHBIMU IIEGHHOCTSIMHU U COLIUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B THPOIECCE COBMECTHOTO BBINOJHEHHS Y4YEOHBIX,
ITO3HABATENIBHBIX M HCCIEA0BATENIbCKUX 33/1a4, YBaXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO OINIIOHEHTOB
IpHU 00CYX/I€HUN CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIIbHOCTH;



2) NATPUOTHYECKOI0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUUCKON TpaKTAHCKOW HMIICHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHOM, ropaocTu 3a CBOW Kpai, cBow Poauny,
CBOH SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccny;

LEHHOCTHOE OTHOULIEHUE K MPUPOJHOMY HACIEIHUIO U MaMATHUKAM MPUPOJIbI, TOCTUKEHUAM
Poccuu B Hayke, UCKyCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJI POCCUUMCKHUX YYEHBIX B CTAHOBJICHHE M PAa3BHTHE OUOJIOTHH,
MMOHUMAaHUS 3HaYeHHs] OMOJIOTUU B MMO3HAHUU 3aKOHOB MPHUPOJBI, B )KU3HU YEJIOBEKAa U COBPEMEHHOIO
00I11eCTBA;

ujelHas yoekJIEHHOCTh, TOTOBHOCTD K CITY)KEHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HApOAa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, ’THUYECKOTO TIOBEICHHS;

CIOCOOHOCTh OIIEHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSIM, CO3/IaHHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaaULIUsIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOILEHHWE K MHUPY, BKIIOYas 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHUMAaHKE YMOITMOHAJIBHOT'O BO3JICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CAMOBBIPQKEHUIO B pa3HbIX BHAAX MCKYCCTBA, CTPEMIJICHHE MPOSIBIATh
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢puzuveckoro Bocnutanus, GoOpMUPOBAHKS KYJIbTYPHI 310POBbSI U IMOIIHOHAIBHOIO
os1aromostyums:

MOHMMAaHHUE W pealu3alus 37J0pOBOr0 M 0e30MacHOro obpasa >KU3HH (34OPOBOE MHUTAHUE,
COONIOICHNE TUTHEHUYECKUX TPaBHJI U HOPM, COATAaHCUPOBAHHBIA PEXUM 3aHATHH U OTHBIXA,
perymnsipHasi pu3nyeckas akTUBHOCTb), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3/J0POBbIO;

MOHMMAaHNE [IEHHOCTH MPaBWJI MHAUBHUIYabHOTO U KOJIJIEKTUBHOTO O€30MacHOTO MOBEICHHS
B CUTYyallUAX, YTPOKAIOIINX 3/I0POBBIO U KU3HHU JIHOJEH;

OCO3HAHUE TMOCJIEACTBUN W HENPUATHS BPEAHBIX MPHUBBIYCK (YHNOTPEOJICHHS aJKOTOJs,
HapKOTHUKOB, KYpEeHHUSI);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JII00ue;

TOTOBHOCTh K AKTUBHOW JIEATETLHOCTH TEXHOJOTHYECKON W COIMAIBHOW HAIMpaBJIEHHOCTH,
CIIOCOOHOCTH MHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIILHO BHITIOJIHATH TAKYIO JCSITEIHHOCTD;

WHTEpEC K pPa3NUuHbIM cdepaM MpodecCHOHANBHON JEeATEIBHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOpP OyayIiei mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TFOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpa3oBaHUIO Ha MPOTSXKEHUH BCei
KU3HH;

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUA:

DKOJIOTMUYECKU IIeJIecO00pa3HOe OTHOIICHHE K MPHUPOJE KaK MCTOYHHUKY >KM3HHM Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHMS,



MIOBBIIICHUE YPOBHS OSKOJIOTUYECKOH KYJIBTYphl: NPHOOPETCHUE OIbITa TUIAHHUPOBAHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IIOCIEACTBUN JUIsl OKPYXKAIOLEH CPENIbL;

OCO3HaHUE TII00ATBLHOTO XapaKTepa 3KOJIOTUYECKUX MPOOJIEM U ITyTeH UX PELICHUS;

CIOCOOHOCTH UCIIONIB30BaTh MPUOOPETAEMbIC TIPU U3yUECHUH OUOJIOTHH 3HAHUS U YMEHUS TIPU
pelieHrH Mpo0JieM, CBS3aHHBIX C PAMOHAIBHBIM TPUPOJIONOIB30BaHUEM (COOIIOICHUE TPaBUII
MOBCACHUA B IPUPOJAC, HAIIPABJICHHBIX Ha COXPAHCHUC PABHOBCCUSA B SKOCHCTCMAX, OXpaHy BHUIOB,
IKocUCcTeM, Orochepsl);

AKTUBHOE HETPUATHE JCHCTBUH, IPHHOCSIIUX BPEI OKPYKAIOLICH MPUPOITHON Cpelie, yMEHUE
MIPOTHO3UPOBATh HEOJATONPUSATHBIE KOJIOTMYECKHE IMOCICACTBUS TPEANPUHUMAEMBIX JCHCTBUU U
Npe0TBpAIIaTh UX;

HAJIMYUEC PA3BUTOr0 SKOJOIMYCCKOI'0 MBIIIJICHUS, DKOJIOTUYECKOHU KYJbTYpPbI, OIIbITa
JESTeTbHOCTH YKOJIOTUYECKOM HAIPAaBICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS IMH B ITIO3HABATEIILHOM,
KOMMYHUKAaTHBHON M COLMAIIBHOW MPAaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYCCKON JIEATEILHOCTH
9KOJIOTMYECKOM HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSI:

c(OPMHUPOBAHHOCTh MUPOBO33PCHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIIECTBEHHOHN MPAKTUKU, OCHOBAHHOT'O Ha TUAJIOTE KYJIbTYP, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTA B IMOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEJICKOW KYJBTYPBl KaK CPEICTBA B3aWMOIECHCTBUS
MEXTY JIFOJIbMU U TTO3HAHUS MHPA;

NOHUMaHHE CIeNUPUKH OMOJIOTMHM KaKk HayKH, OCO3HaHHs e posid B (HOPMUPOBAHHU
PalMOHAIILHOTO HAYYHOTO MBIIUICHHUS, CO3JJAHUH [IEJIOCTHOTO TPEICTABICHUS 00 OKPYIKAIOIIEM MUPE
KaKk 0 CAWHCTBC IMPUPOALI, YCJIOBCKa U 06HIGCTB3,, B TIO3HAHUHW HPHUPOAHBIX 3aKOHOMepHOCTCﬁ n
peleHIH TPOOIIEM COXPAaHEHHUS IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OHWOJOTHUH Ui COBPEMEHHOHW IMBWIIM3AIMM: OOECTIeYeHUS
HOBOI'O YPOBHSA PasBUTHUA MCAWIMWHBI, CO3AaHUC ITCPCIICKTHBHBIX 6HOTCXHOHOFHI>1, CIIOCOOHBIX peuaTtb
pecypcHble TpoOJEeMBbl pPa3BUTHUS UEJIOBEYECTBA, TIOMCKAa TMyTeH BBIXOAA W3 IOOATBHBIX
IKOJIOTMYECKUX TPOOJIeM M OOecHeueHHs IMepexoia K YCTOHYMBOMY Ppa3BUTHIO, PAalMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYPCOB M (HOPMHPOBAHHIO HOBBIX CTAaHIAPTOB JKU3HH;

3aNHTCPCCOBAHHOCTE B IMOJTYYCHHU OMOJIOTMYECKUX 3HAHUI B IeJIAX TIOBBIIICHUA O6HICI>’I
KyJbTYpbl, €CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTH, KaK COCTaBHOM d4acTH (yHKUIHMOHAIBHOM
IPaMOTHOCTH 00yYaroIuxcsi, GOpMHUPYEMO TPU U3yIEHUH OHOJIOTHH;

NOHUMAaHHE CYIIHOCTH METO/OB IIO3HAHUS, WCIIOJNB3YEMBbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIOJIb30BaTh MOJMyYaeMble 3HAHUS JUTS aHAITN3a M OOBSICHEHHS SIBJICHUI OKPYKaIOIIEro
MHpa U MPOMCXOASNIMX B HEM M3MEHECHHUil, YMCHHUE JielaTh 0OOCHOBAHHbBIC 3aKJIFOUCHHS Ha OCHOBE
HaY4YHBIX (DaKTOB ¥ MMEFOIIMXCS JAHHBIX C IIEJIbI0 TIOTy4YeHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSTENILHO HCIIOJIB30BaTh OMOJIOTHUECKHE 3HAHUS UTS PELICHUs Ipo0ieM
B PCAJIbHBIX )XU3HCHHBIX CUTyallHAX,

OCO3HAaHHUE IICHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATH IMPOCKTHYIO H
UCCIIEI0BATEIIbCKYIO IEATEIbHOCTh HHANBUAYAIBHO H B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa3oBaHHUIO, K
AKTUBHOMY TIIOJYYCHUIO HOBBIX 3HAHHA 1O OWOJIOTMM B COOTBETCTBUU C JKU3HEHHBIMU
MOTPEOHOCTAMHU.



METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpenMeTHble pe3yJbTaThl OCBOEHHS ydeOHOro mnpeamera «buomorusy BKIIOUYAIOT:
3HayMMble U1 (OPMHPOBAHUS  MHPOBO33PEHHMS  OOydYaIOUIMXCS — MEXIUCLUILIMHAPHBIC
(MexnpeaMeTHbIE) OOLIEHAYYHbIE MOHSTHSA, OTPAXKAIOIIME LEIOCTHOCTh HAYyYHOH KapTUHBI MHUpa U
cneun(uKy METOJOB TO3HAHUS, HCIOJB3YeMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTrus,
SBJICHHE, MPOLIECC, CHCTEMa, HAY4HbIH (aKT, MPUHLMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCcclieloBaHue, HAONI0JIeHHe, H3MEpeHHe, SKCIEPUMEHT M JApYrux), yHHUBEpCalbHblE YydeOHbIE
nelcTBus (II03HaBaTelIbHbIE, KOMMYHUKAaTUBHbIE, PETyJIATUBHBIE), obecnednBaronie GopMUpoBaHue
(YHKIMOHATBHOH TPAaMOTHOCTH ¥ COLMAIBHOW KOMIETEHIMH OOYYalolmuXxcs, CIOCOOHOCTh
00y4aromuxcs HMCHOJb30BaTh OCBOCHHBIE MEXIMCLUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUA U
yHHMBepcallbHble YdeOHbIE ICHCTBHSI B IO3HABATEIBHOM U COLMAJILHON IIPAKTHKE.

MeranpeameTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl CpeAHEro oOImero obpa3oBaHus
JIOJKHBI OTPaKaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEJIbHBIMH AeHCTBUSIMMU:

1) 6a3oBble JJOrHYECKHeE JICHCTBUS:

CaMOCTOSTENIbHO  (hOpMYyJIUpOBaTh W aKTyalM3HpoOBaTh NpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUI MPUEMBI JOTMYECKOIO MBIIUIEHUS (aHanM3a, CUHTE3a,
CpaBHEHHSI, KJIacCU(pHUKAIMKA, 0000IICHNS), PACKPBIBATH CMBICI OMOJIOTUYECKUX MOHATHH (BBIACTATH
UX XapaKTepHble PU3HAKU, YCTAHABIMBATb CBA3U C IPYTUMU MOHATHIMH);

ONpeNeNaTh LeNu JeATeNbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HUX JOCTHIKEHMS,
COOTHOCHUTB PE3YJIbTaThl I€ATEILHOCTHU C IIOCTaBICHHBIMU LIETSAMU;

UCIIOJIb30BaTh OWOJIOTMYECKUE TIOHATUS [ OObSACHEHHS (AKTOB M SBJICHUN KUBOU
IIPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYXIEHUS (MHIYKTHBHBIE, ETyKTUBHBIC, TI0 aHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH UM TPOTHUBOPEUUS B PacCMAaTPUBAEMBIX SIBJICHUAX, (DOPMYIMpPOBATh BHIBOJABI U
3aKJIIOYEHNS;

IPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA ISl NPEJCTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOLICHUH B H3yYaeMbIX OHOJOIMUECKHMX OOBEKTaxX, a Takke IPOTUBOPEUUH pa3HOTro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IJIaH PELIEHUs MPOoOJIeMbl ¢ YUETOM aHAM3a UMEIOLUXCS MaTepUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JE€ATEIBHOCTb, OLICHUBATH COOTBETCTBHE pE3YJIbTATOB LEIAM,
OLIEHHUBATh PUCKU MOCIEICTBUMN AEITEIbHOCTH;

KOOPJAMHHUPOBAaTh M BBIMNOJHATH pabOTy B YCIOBHSX pPEaTbHOr0, BUPTYaJIbHOTO U
KOMOHWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHMBHOE MBIIUICHUE NP PEILICHUH KU3HEHHBIX MPOOIeM.

2) 0a30BbIe HCCIE0BATENbLCKHE TEHCTBUS:

BJIQ/IETh HABbIKAMHU Y4Y€OHO-UCCIIEIOBATEIbCKON M TNPOEKTHOW JEsITeNbHOCTH, HaBbIKAMHU
pasperieHuss MpoOseM, CIOCOOHOCTbIO W TOTOBHOCTBIO K CaMOCTOSATENBHOMY IIOMCKY METO/I0B
pELIEeHNs MPAKTUYECKUX 3ajja4d, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITO3HAHUS;

UCIIONIb30BaTh pAa3IMYHble BHJbI JIEATEIHHOCTH IO IMOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpETAINH, TPE0OPa30BAHUIO U IPUMEHEHHIO B yU€OHBIX CUTYyallUsX, B TOM YHCJIE MPU CO3AaHUN
yU4eOHBIX M COLIMATBHBIX IPOEKTOB;



dbopMUpOBaTh HAYYHBIM THUI MBIIUICHUS, BJIAJeTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMHU
MOHATUSIMH U METOJAMU;

CTaBUTh U (QOPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpA30BATEIBHON JEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyaJlH3UPOBATh 33]auy, BbIIBUTATh THIIOTE3Y
e€ pelIeHus, HaXOAUTh aPTYMEHTHI IS JOKa3aTelbCTBA CBOMX YTBEPXKICHUH, 3a1aBaTh MMapaMeTphbl U
KPUTEPHUH PELICHHUS;

AHAIM3UPOBATH IMOJYYCHHbIE B XOJ€ PEUICHUS 3a/laydl Pe3yJbTaThl, KPUTUYECKU OIICHUBAThH
UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM, OLIEHHUBATh TPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh 1IEJICHANPABICHHBIM MOUCK IepeHoca CPEICTB W CIIOCOOOB JIEHCTBHS B
npodeccCuoHaNbHYIO Cpeay;

yMETb  NEPEHOCHTh 3HAHUS B  [O3HABATEIbHYID U  MPAKTHYECKYyI0  00JacTu
KHU3HENIEATCITBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEJIMETHBIX 001aCTei;

BBIIBUTAaTh HOBBIE HJEU, TNpeuiaraTh OPUTHHANbHBIE TMOAXOABl M PpEIICHUS, CTaBUTh
poOJIeMBI U 3a/1a4H, OMYCKAIOIIUE allbTEePHATUBHBIE PEIICHHUS.

3) padora ¢ nunopmanmeii:

OPUEHTHPOBATHCSI B PA3IUYHBIX HCTOYHHMKAX HH(POpManuu (TekcTe y4eOHOro mocoous,
HAYYHO-TIONYJISIPHON JIUTEpaType, OMOIOTMYECKUX CIOBAPSAX U CIPABOUYHHMKAX, KOMIBIOTEPHBIX 0a3ax
naHHbIX, B MHTEepHeTe), aHanu3upoBaTh MH(DOPMALUIO PA3IUYHBIX BUAOB U (OPM MIPEICTABICHHUS,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTHBOPEUYUBOCTH;

(GopMyIHpOBaTh 3ampoChl W MPHUMEHATh pPAa3JIMYHbIE METOABI NpPHU TIOMCKE U OTOOpe
Ouonornueckoi nHGopMaIuu, He0OXOIMMOI JIJIs BHITIOJIHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT MCHOJIb30BaHUS HMH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHU,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHMUS PA3IMUHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPAaTh ONTHUMaJbHYI0 (OpMYy MpEACTaBIEHUS OHOJIOTHYECKON
uHpopmanuu (cxemsl, rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCTOJIb30BaTh HAyYHBIM $3bIK B KadecTBE CpeACcTBa Npu paboTe ¢ OHOJOrHYECcKOH
uHpoOpManMel: MPUMEHATh XHWMHUYECKHe, (U3MYecKrne W MaTeMaTHYecKhe 3HAKW W CHMBOIIBL,
dbopmynel, abOpeBHAaTypy, HOMEHKIATypy, HCIOJb30BaTb W  IMPEeOOpa3OBBIBATH  3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HAIJISIIHOCTH;

BJAJ€Th HAaBbIKAMM PpACIO3HABaHUS M 3alUUTHl WHpOpMaUMu, HHPOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMHY 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHUKAIIMH BO BCEX cepax >KU3HU, aKTUBHO y4aCTBOBAThH B JTUAJIOTE WU
JMCKYCCHH TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHTEIIHO BBIMTOJHEHUS TIPEAaraeMoi 3ajadd, Y4YUTHIBATh HHTEPECHl M COTJIACOBAHHOCTh
MO3UIMK APYTUX YYACTHUKOB JIMAJIOTA MU TUCKYCCUH);

pacrio3HaBaTh HeBepOallbHbIE CpeACTBa OOIIEHUS, TOHUMATh 3HAUEHHE COLMATbHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTyallWd, yMETh CMSTYaTh KOHQIMKTHI M BECTH
MIEPErOBOPHI;

BJIAJI€Th PA3IUYHBIMU CIIOCOOaMM OOIIEHHS W B3aMMOJAEUCTBHS, IOHUMATh HaMEpEeHUs
ApYTUX JIOJIeH, MPOSIBIATh YBKUTEIBHOE OTHOLIEHHE K COOeCeHHMKY M B KOPPEKTHOH (opme
(bOopMyIHpPOBATH CBOU BO3PAKCHHUS;



pPa3BEPHYTO M JJOTUYHO M3J1AraTh CBOXO TOUKY 3PEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEIICTB.

2) COBMeCTHAs 1eSITeJIbHOCThD:

NOHMMATh WU MCIIOJNB30BATh MPEUMYILIECTBA KOMAaHAHOW W WHIUBUAYaJIbHOW pabOThl IpHU
peleHry OnoIoru4ecKoi mpo0ieMbl, 000CHOBBIBaTh HEOOXOJUMOCTh IPUMEHEHHUS IPYIIOBBIX (hopMm
B3aUMOJICHCTBUS IIPU peLIeHUH yueOHOW 3a1auu;

BBIOMPATh TEMAaTHKYy M METOABl COBMECTHBIX JEHCTBHH C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KayKJI0T'0 4IECHA KOJUIEKTUBA;

IIPUHUMATH LIEJIN COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATh JEHCTBUS
10 €€ TOCTHIKEHUIO: COCTABIIATh IUIAH JIEHCTBUM, PACpPEACIIaTh POJIA C y4ETOM MHEHUN YYaCTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palbOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa M KAXKIOTO yYaCTHHKA KOMAHJbl B OOIIMN pe3yNbTatT 1Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeliaraTb HOBBIE IIPOCKTHI, OLEHUBAaTh HJEU C IIO3MLUU HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBJISATh MIO3UTUBHOE CTPATErMUECKOE MTOBEJCHUE B PA3IMUHbIX CUTYaLUsAX, IPOSBIATh
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

MCTIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS TSI BBISIBICHUS IPOOJIEM 1 UX PEIICHHS B )KU3HEHHBIX
U y4eOHBIX CUTYalLUsX;

BbIOMpPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUIl 1LIeJeBble U CMBICIOBBIE YCTAaHOBKH B CBOMX
NEUCTBUSX M IOCTYIKax IO OTHOUIEHMIO K JKMBOW NPUPOJE, CBOEMY 3/I0POBBIO U 3/10POBBIO
OKpYKaroIIHX;

CaMOCTOSITEJIbHO OCYILLECTBIIATh I103HABATEIbHYIO J€ATEIBHOCTh, BBIABIATH IMPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 33/a4M B 0Opa30BATENbHOM JEATEIBHOCTH U KU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAaH PEIICHUs MpoOJeMbl C y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUI;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh ()OPMHUPOBAHUIO U IMPOSBICHUIO LIMPOKON SPYIUIUHM B Pa3HBIX OOJIACTIX
3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTyalUsiM, BHOCHUTb KOPPEKTHUBBI B JAESITEIbHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISM;

BJIa/IETh HABBIKAMHU TO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMBIX NEHCTBUI U
MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB U OCHOBAHUMW, UCHOIB30BaTh MPUEMBI pediieKcuu ass
OLIEHKU CUTYalllH, BHIOOpa BEPHOTO PELLICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€ Pe3yIbTaTOB AESITEIbHOCTH;

3) npuHsATHE CeOs1 U IPYrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3yJIbTaTOB AEATEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIHUOKU;



pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € O3UIMH IPYTOro YeJIOBeKa.
MNPEIMETHBIE PE3YJIbTATHI

[IpenmeTHbie pe3ynbTaThl ocBoeHust mporpammbl COO mo 6uosoruu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienuduyeckue g ydeOHoro npenmera «buonorusy» HaydHble 3HaHUS, YMEHUSA U
CIOCOOBI ACWCTBUI MO OCBOCHUIO, MHTEPIPETAIMU U MPEOOPa3OBAHUIO 3HAHUMN, BUBI EATEIBHOCTH
0 TMOJIYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUI B pa3IMYHBIX YYEOHBIX CHUTYAIHsIX, a TAKXKE B
peaNIbHBIX KU3HEHHBIX CUTYyaIUsIX, CBA3aHHBIX ¢ Ouosiorueld. B mporpamme npeaMeTHble pe3ybTaThl
MIpeJICTaBJICHbI 10 roJjaM 00yUYeHUsI.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce nOIKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUA O MeCT€ U pOJIM OUOJIOTMM B CHUCTEME HAYYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTHHBI MUpA U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCHUCKHAX M 3apyOekHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosiorny, GyHKIIMOHAIEHOW TPAMOTHOCTH YEJIOBEKa [T PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEp>KaHUE OWOJIOTMYECKUX TEPMHHOB W TIOHATUH: >KU3HB, KIETKA,
OpranusM, Meradoin3M (O0OMEH BeUIeCTB U MPEBpAICHHE SHEPrHH), TOMEOocTa3 (CaMOperyJsius),
YpOBHEBasi OpraHu3alus *KUBbIX CUCTEM, CAaMOBOCIIPOM3BECHHUE (PENPOAYKIIKsS), HACIAEACTBEHHOCTD,
U3MEHUYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE u3laratb OHOJOTMYECKHe Teopuu (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAs,
LEHTpaJbHAas JIOTMa MOJIEKyIsApHOi O6uonorun), 3akoHsl (I'. Mengens, T. Moprauna, H. 1. Bapunosa)
U ydeHus (0 LIEHTpax MHOrooOpasusi U MPOMCXOXKJEHUs KylbTypHbIX pactenuit H. WM. Basuiosa),
OTIpEEIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

yYMEHHE BIAJEeTh METOJaMHM HAay4HOro IO3HaHMA B OHOJOrMM: HaOJIOJEHHE U OIHCaHHE
KMBBIX CHCTEM, IIPOLIECCOB U SBJICHUN, OpraHu3alus U NpoBeJieHHe OMOJIOTHYECKOr0 SKCIIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bI, BBIABICHUE 3aBUCUMOCTH MEX]y HCCIEAYEMbIMH BEIMYMHAMH, OOBSICHEHHE
MIOJIyYE€HHBIX PE3yJIbTaTOB, HCIOIb30BAaHHBIX HAYYHBIX MOHSTUN, TEOPUH U 3aKOHOB, YMEHHE JI€NaTh
BBIBOJIbI HA OCHOBAHUH IIOJyYEHHBIX PE3YJIbTaTOB;

YMEHHME BBIJENATH CYIIECTBEHHBIE INPU3HAKUA BUPYCOB, KJIETOK IPOKAapUOT M 3YKApPHOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH NpPOLECCOB: OOMEHa BEIIECTB U
MIpPEBpALCHUs] SHEPruu B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO W DHEPreTUYECKOro OOMEeHa,
XEMOCUHTE3a, MHTO3a, MEH03a, OIUIOJOTBOPEHMS, PAa3MHOXKEHHUS, HWHAMBHIYAJIbHOTO pa3BUTHUSA
opraHusMa (OHTOT€He3);

YMEHHE NPUMEHATH MMOJNyYEeHHbIE 3HAHHUS AJi1 OOBACHEHUS OMOJOTMYECKHX IPOLIECCOB U
SIBIIGHUHM, JUISl MPUHATHUS NPAKTHUECKUX PEIICHUH B MOBCEAHEBHOW >KM3HHM C IIETbI0 OOecreueHus
0€30IaCHOCTH CBOETO 37I0POBbSl M 3/I0POBBSI OKPYKAIOLIUX JIOJIEH, COOMI0IEHUsI HOPM TPaMOTHOTO
MOBEJICHUS B OKPY)XAIOLIEH NpPUPOAHOM cpene, MOHMMaHUE HEOOXOJUMOCTH HCIIOIb30BAHUS
JOCTUKEHUM COBPEMEHHOI OMOJIOrHH U OMOTEXHOJIOTUH I PallMOHAIBHOTO IPUPOIOTIOIb30BaAHUS;

YMEHHE pellaTh »>3JEMEHTapHble TE€HETUYEeCKHE 3aJadyd Ha MOHO- U JAUTHOpUIHOE
CKpEeLIMBaHKE, CLEIUIEHHOE Hacjel0BaHHWEe, COCTABIATh CXEMbl MOHOTMOPHUIHOTO CKPELIMBAHUS IS
IIpe/IcKa3aHus HacleN0BaHus IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJHATh Ja0OpaTOpHbIE U MpakTU4YecKHe paboThl, cOOMI0JaTh MpaBHia IpU
paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE KPUTUYECKH OLIEHUBAThb W HMHTEPIPETUPOBATh HH(OpMAIMIO OHOJIOTHYECKOro
COJIEpKaHus, BKIIIOUAIOLIYIO IICEBJAOHAYUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CPEACTBA MAaCCOBOM



uHpOpMaLMY, HAyYHO-TIONMYJISIPHbIE MaTepHabl), STHYECKUE ACIIEKThl COBPEMEHHBIX MCCIIEI0BaHUN B
OHOJIOruy, MEIUIIMHE, OMOTECXHOJIOTHU;

YMEHHE CO3JlaBaThb COOCTBEHHBIC THCbMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
OMOJIOTMYECKYI0 MH(POPMALUIO U3 HECKOJbKUX HMCTOYHHKOB, I'PAMOTHO HCIOJIb30BATH MOHATUIHBIHN
anmapar OMOJIOTUH.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 Knacce NOIKHBI
OTpaXkaTb:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U pPOJIM OHOJOTMH B CHUCTEME HAay4yHOro 3HAHUSA
€CTECTBEHHbIX HayK, B (POPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHUpAa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCHHUCKHX M 3apyOekKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosiorny, GyHKIIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKA I PELICHUS KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMHUHOB M TOHATHHA: BUI, HOIYJISALMS,
TeHO(OH/, IBOJIOLMS, ABMXKYLIME CUIbI ((aKTOPbI) IBOJIOLUHU, HPUCHOCOOIEHHOCTh OPraHU3MOB,
BUI000pa30BaHUE, IKOJOTHYECKHE (aKTOPBI, SKOCUCTEMA, MPOIYLEHTHI, KOHCYMEHTHI, PEIyICHTHI,
I[N MUTAHUS, YKOJIOTUYECKas IpaMua, OMoreoneHos3, onocdepa;

yMEHUEe u3naratb Ouosorndeckue Teopuu (3BomouuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxojctsa K. M. bapa,
4yepe0BaHUS TIaBHBIX HampaBlieHUH u myteid sBosmoruu A. H. CeBeprioBa, yuenus o 6mocdepe B. 1.
Bepnazckoro), onpeaensaTe rpaHULbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

YMEHHUE BIAJETh METOJaMH HAay4yHOro IO3HaHWA B OHOJOrMM: HAOJIOJEHHE U OIHCaHHE
KMBBIX CHCTEM, ITPOLIECCOB U SIBJICHUN, OpraHu3alus U MpoBeJeHUe OMOJOrMUECKOro IKCIEpUMEHTa,
BBI/IBIDKEHUE TMIIOTE3bI, BBIABICHUE 3aBUCUMOCTH MEX]Y HCCIEAYEMBbIMHU BEIMYMHAMH, OObSICHEHHE
MIOJIyYE€HHBIX PE3yJIbTaTOB, MCIOIb30BAaHHBIX HAYYHBIX HOHSTHUN, TEOPUH U 3aKOHOB, YMEHUE JIENATh
BBIBO/Ibl HA OCHOBaHMHU MOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIIEATh CYLIECTBEHHBbIE MPHU3HAKM CTPOEHUS OMOJOTMYECKUX OOBEKTOB: BHJIOB,
MOMYJISAIUHI, MPOIYLIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OMOTeOlI€HO30B M 3KOCUCTEM, OCOOEHHOCTU
MIPOLIECCOB:  HACJIEJICTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro o0TOOpa,  BHI000pa3oBaHMs,
MPUCIIOCOOJIEHHOCTH OPTaHMU3MOB, JEHCTBHS 3KOJOIMUYECKMX (DaKTOpOB Ha OpraHu3Mbl, IepeHoca
BEUIECTB M IIOTOKA DHEPrMM B JKOCHUCTEMAX, AHTPONOIEHHBIX H3MEHEHUH B JKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B Onocdepe;

YMEHHE NPUMEHATH IOJyYEeHHbIE 3HAHUS A1 OOBACHEHUS OMOJOTMYECKHX IPOLIECCOB U
SBJICHUM, JUISI TPUHATHS MPAKTUYECKUX PELICHUH B MOBCEJHEBHON XH3HM C LEJbI0 OOeCHeueHHs
0€30IaCHOCTH CBOETO 37I0pPOBbsl M 3/I0POBbSI OKPYKAIOLIUX JII0JIEH, COOMI0IEHUs] HOPM TPaMOTHOTO
MOBE/ICHHUS B OKpY’)Kalollled MNpUPOAHON cpeAe, IOHMMaHHE HEOOXOJWMOCTH HCIOJIb30BaHUS
JOCTUKEHUI COBPEMEHHOM OMOJIOrUHU JUIsl palliOHAIbHOTO TPUPOIONOIb30BaAHUS;

YMEHHE pelIaTh »JIEMEHTAapHbIE OWOJOTHMYECKHE 3a/adyM, COCTaBJIATH CXEMBI IEpeHoca
BEIIECTB M SHEPIHU B SKOCUCTEMaxX (IIeTH MUTaHUs);

YMEHHE BBINOJHATh Ja0OpaTOpHbIE U MpakTUYeCKHe paboThl, cOOMIOAaTh MpaBuia IMPU
paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE KPUTUYECKH OLIEHUBAThb W HMHTEPIPETUPOBAaTh HH(OpMAIN0 OHOJOTHYECKOro
CoJIep KaHusl, BKIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CPECTBA MAaCCOBOM
nH(pOpMallMK, HAyYHO-TIONMYJSpHbIE MaTepuaibl), paccMaTpuBaTh TIJI00aJIbHBIE SKOJIOTHYECKHE
po0GJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/laBaThb COOCTBEHHBbIC TMHCbMEHHBIE M YCTHBIE COOOUIEHHUs, 00o0Imas
OMOJIOTMYECKYI0 MH(POPMALIMIO U3 HECKOJBKHUX HMCTOYHHKOB, IPAMOTHO HCIOJb30BATh MOHATUHHBIN
anmapat OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosaunvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (up )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmmoreka [IOK
1 b 2 0.5
HONOTHA KAk Heyka https://m.edso0o.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIUs 1 bubmmorexa [JOK
p . https://m.edso0o.ru/7f41c292
bubmuoreka [{OK
X i 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edso0.ru/7f41c292
bubmuoreka [{OK
4 XK
VSHEACSHTCIILHOCTD IICTRH 6 https://m.edso0o.ru/7f41c292
5 Pa3zMHOXkeHUE 1 MTHANBUAYATBHOE Pa3BUTHE 5 1 bubnmnorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 KBMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHU https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 P 1 1
C3CPBIOS BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 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

KosaunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nudpoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (utpp )
NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
2 §) 9 1
BOTHOTHMOHHAT DHOOTIA https://m.edsoo.ru/7f41cc74
BO3HHKHOBEHHE U Pa3BUTHUEC KU3HH Ha 9 05 bubnunoreka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
OprauusMmbl ¥ OKpyrKarolas cpeaa 5 1 buGnuorexa [IOK
P Py o peat https://m.edsoo.ru/7f41lcc74
Co00011eCTBA U DKOJIOTHUYECKUE CUCTEMBI 9 buGnuorexa [IOK
B https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
P 2 1
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 1 25



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

IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie BocnurareabHblii
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero oOpa3oBaTeJibHbIE KOMIIOHEHT
padoThI padoThI
pecypcsl
CoBpemeHHbIE
JIOCTHXKEHUS
bubnuorexa [JOK Yy4EHBIX- OMOJIOrOB
buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122 ¥ MX BIUSHUE Ha
https://m.eds00.ru/863e632a  cdepsr
JIeATETbHOCTH
YesioBeKa
MeTo/1b1 TO3HAHUS )KUBOU
npupoasl. [IpakTuueckas
paborta Ne 1 «Mcnonbp3oBanue 1 05 bubnunoreka [JOK
Pa3IMYHBIX METOJIOB MPH ' https://m.eds00.ru/863e6122
M3y4YEHUN OMOJIOTHYECKUX
00BEKTOB
buonorunueckue cucTemsl, 1 bu6mmoreka [JOK
IIPOLIECCHI U UX U3YUYECHHE https://m.eds00.ru/863e6564
21-27 ceHTsAOpsL.
Henensa
. Bcemupnon
XUMHUUYECKUN COCTaB KIJIETKHU. bubmunorexa [JOK "
1 Axnun "Mel
Boga u MuHepasbHbIe cOH https://m.eds00.ru/863e674e "
YUCTHM MHUP
(OuucTtum nnaHety
OT MycCOpa)
benku. CocTaB u cTpoeHue 1 bubnmoreka [JOK



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

0O€JIKOB

https://m.edsoo.ru/863e6b72

depMeHTB — OHOJIOTHYECKUE
KaTanuzaTopsl. JlaboparopHas
pabota Ne 1 «3yuenue

bu6mmoreka [JOK

6 0.5
KaTAJIMTUYECKONW aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha mpumepe
aMuJIa3bl WM KaTagasbl)»
bubmuoreka [JOK
7 Vriaesoasl. JInmuasl
A A https://m.eds00.ru/863e6870
bubmuoreka [JOK
8 HyxnennoBsie kucinorer. AT®
Y https://m.edso00.ru/863e6d5¢c
CoBpeMeHHbIe
JIOCTHOKCHUS
YYEHBIX- OHOJIOrOB
Hcropus 1 METOBI U3y4YEHUS bubnuorexa [JOK
9 Y UX BIIMSTHUE HA
kietku. Kinerounas teopust https://m.eds00.ru/863e6e88
cepsl
JIeSITEIbHOCTH
YyeroBeKa
10 KiteTka xak menocTHas )KuBast
cucrema
CrtpoeHnue 3yKapruoTHUYECKOn
kietku. JlaboparopHas pabota
Ne 2 «M3yuenue crpoeHus
. bubnuotexa [JOK
KJIETOK pPaCTEHHH, )KUBOTHBIX,
11 oHBOB 1 GaKTebRii o 0.5 https://m.edso00.ru/863e6ff0
p P A https://m.eds00.ru/863e716¢c
MHUKPOCKOIIOM Ha FOTOBBIX
MHUKpOIIpenaparax u ux
OTIMCAHHEC
12 OOMeH BelecTB Win bubmuoreka [JOK



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
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

MeTaboJIu3M https://m.eds00.ru/863e766¢
11 HOSOPsI -
bubmuorexa [JOK Mex1yHapoaHbIi
13 botocrTes. XemocHres https://m.eds00.ru/86367¢98 e
SHEprocOepeeHNs
N bu6mmoreka [JOK
14 Ouepretueckuii oomen https://m.edso0.ru/863e7aae
JKU3HEHHBIA UK KIETKH.
Henenue knetku. MuTos.
Jlaboparopuas pabora Ne 3
15 «HaGJI;IO)lSHI/Ie fMTosa B 0.5 bubmmorexa [JOK
https://m.edsoo.ru/863e7dc4
KJIETKAaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX
MUKpOTpenapaTax»
1 nexabps -
16 buocunres Oenka. Peakiusa bu6mmoreka [IOK BcemupHbIii 1eHb
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e = 1o 6oprdE co
CIIN Jom
17 Tpaucnsius — OnocuHres bub6nuorexa [IOK
Oenka https://m.edso0o.ru/863e796e
18 Hexknerounslie popmbl )KU3HU bubnuorexa [IOK
— BUPYCHI https://m.eds00.ru/863e7540
@OopMBI pa3MHOKEHUS bubmorexa [JOK
19 S — https://m.edso00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubnuotexa [JOK
20 Meiios https://m.edso00.ru/863e7f4a
21 OO6pa3oBaHue 1 pa3BUTHE 05 bubnuorexa [JOK

ITIOJIOBBIX KJICTOK.

https://m.edso00.ru/863e81b6



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
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

O110/10TBOpPEHHE.
JlabGopaTtopHas padora Ne 4
«M3y4eHue cTpoeHuUs
MIOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOIperapaTaxy

I/IH[[I/IBI/II[yaJ'ILHOC Pa3sBUTHC

bubmuoreka [JOK

22 OpraHu3MoOB https://m.eds00.ru/863e8436
CoBpeMeHHbIE
JOCTUIKCHUA
I'enetnka — Hayka o YYEHBIX- OHOJIOrOB
23 HACJIEICTBEHHOCTH U bubmorexa [IOK U UX BIIMSIHUE HA
https://m.eds00.ru/863e86f2
W3MCHUYHUBOCTH chepsl
JIeSITCIIbHOCTH
YyesIoBeKa
3aKOHOMEPHOCTH
24 HACJIEIOBAHUS MTPU3HAKOB. bubnuotexa [JOK
Mounorubpuanoe https://m.edsoo.ru/863e8878
CKpeIllMBaHUe
HTHOPUIHOE CKpPEIIUBAHUE.
25 JBIaKOH ie?amcmforlg bubmorera [JOK
https://m.edso0.ru/863e89a4
HacJe0BaHUS IPU3HAKOB
CremieHHOe HaclieJOBaHNE
npu3HakoB. JlabopartopHas
pabota Ne 5 «3yuenue
26 pe3yIBTATOB MOHOTHOPHUTHOTO 05 bubmuorexa [JOK

Y TUTHOPUTHOTO
CKPEIIUBAHUS Y TIPO30(HITBI
Ha TOTOBBIX
MHUKpOIpenaparax»

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



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

I'enernka nona. 7 anpes -
27 Hacnenosanue npusHakos, bubnnorexa [IOK BceMupHblii 1eHb
https://m.eds00.ru/863e8c60
CICIUICHHBIX C ITOJIOM 3I0POBBS
M3MeHYHBOCTb.
Henacnencrsennas
M3MEHUYUBOCTh. JlabopaTopHas
98 pabota Ne 6. 3yuenue 05 bubnmoreka [JOK
MoAU(UKAITMOHHON https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHE
BapUAIIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON
Hacnencreennas
M3MEHYMBOCTh. JJabopaTtopHast Bu6morexa [IOK
29 padora Jv\rg 7. «Ananms 05 https://m.edso0.ru/863e8efe
MyTaluii y 1po30(uis Ha
TOTOBBIX MHKpPOIIpErapaTax»
bu6mmoreka [JOK
30 Penrerika Henonexa https://m.edso0.ru/863e8d78
31 Cenexuus Kak HayKa U bubnuorexa [JOK
rpouece https://m.edso0.ru/863e9214
MeToabl 1 JOCTHKEHUS
32 CEJICKIIUU PaCTeHUM U bubmmorexa [TOK
https://m.eds00.ru/863e9214
JKMBOTHBIX
CoBpeMeHHbIE
JIOCTYKCHHS
33 buoTexHoorus kak orpacib bubnuotexa [JOK YYEHBIX- OMOJIOrOB

IMPOU3BOJACTBA

https://m.edso00.ru/863e9336

U UX BIUAHHUEC Ha

cepsl
JACATCIIPHOCTHU



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

YCJIO0BCKAa

34 [IpomexxyTouHas arrectamus

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

1

34




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie BocnurareabHblii
n/n Tema ypoka Bcero Kontpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE KOMIIOHEHT
padoThI padoThI
pecypcsbl
DBOIOLHS U METOBI €€ 1 bubmuoreka [JOK
U3y4YEHUs https://m.edso0o.ru/863ea20e
Wcropus pa3Butus 1 bubnuoreka [IOK
MIPEJICTABICHUA 00 IBOJTFOIINH https://m.edso00.ru/863e9570
16 ceHnTs0ps -
MexayHapoaHblii
Mukpoa3Botonus 1 bubmmorexa [JOK ﬂeHLI:)};(paibf
https://m.edsoo.ru/863e9cle
030HOBOTO CJIOSI
3emin
[Tomymsius Kak IeMeHTapHas
€/IMHUIIA BUJIA U HBOJIIOIMH.
JlaGopatopHas padora Ne 1 1 05 bu6nuorexa [IOK
«CpaBHeHHE BUJIOB I10 ' https://m.eds00.ru/863e99c6
MOP(OTIOTHUECKOMY
KPUTEPUIO»
BIKYIIIUE CHUITBI
gHeMZHTapHHe (bakTopbl) 1 bubmmorexa [JOK
https://m.edsoo.ru/863e9da4
IBOJTIOIINH
4 oKTSOpA -
EctectBeHHbII 0TOOD U €ro 1 bubnmoreka [JOK BcemupHsblii 1eHb
dbopMBI https://m.eds00.ru/863e9ed0 = 3amUTHI
KUBOTHBIX
Pesynbrarsl 3BOMIIOLUN: 1 05 bubnuoreka [IOK
pUCIIOCOOTICHHOCTh 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

OpPTaHU3MOB H
BUJI000pa3oBaHue.
JlaGopaTopHas pabora Ne 2
«Omnucanue
MPUCTIOCOOJICHHOCTH
opraHusma u eé
OTHOCHUTEIIEHOTO XapaKTepay

HaHpaBHeHI/IH U IyTH

bubmuoreka [JOK

(aaTpOTIOTEHE3)

https://m.edsoo.ru/863eac2c

8 MaKpO3BOJTFOLIMHI https://m.eds00.ru/863e9cle
9 HeobpaTumocTs 3BOTIONINAN
10 HOsOs -
10 HcTopus xu3Hu Ha 3emiie u BcemupHnslii 1eHb
METOJIbI €€ N3YUCHUS HAyKH BO UMS
MHUpPa U Pa3BUTHUS
1 ['MnoTe3pl MPOUCXOKACHHUS bu6nuorexa [IOK
JKU3HU Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazBuTne xu3Hu Ha 3eMiie 1Mo bu6mmoreka [IOK
Jpam U nepuojam https://m.edsoo.ru/863eat6hbe
OCHOBHBIE TAITBI BOJTIOIUU
PACTUTEILHOTO W JKHBOTHOTO
13 mupa. [IpakTuueckas padbora 05 bubnnoreka [JOK
Ne 1 «M3yueHne uckomnaempix https://m.edso0.ru/863ea8bc
OCTaTKOB PacTeHUH U
JKUBOTHBIX B KOJUTEKITHSIX)
14 CoBpeMeHHas cucTema bubnmoreka [JOK
OPraHWYECKOTO MHUpPa https://m.edso00.ru/863ea48e
15 DBOJTIOLMS YEJIOBEKA bubmuorexa [JOK



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

16

JBwxymue cuitbl (pakTops)
aHTPOIIOTEHE3a

bubmuoreka [JOK
https://m.edsoo.ru/863ead44

29 nexabps - [leHb
OHOJIOIrHYECKOI0
pazHOOOpa3us B
Poccun

17

OCHOBHBIE CTaIUN DBOJIFOIIHNA
yeJIoBeKa

18

19

20

YenoBeueckue pacsl U
MPUPOJIHBIC aTaNTaIHH
YeroBeKa

PesepBubiit ypok. O600meHme
1o Teme «Bo3HUKHOBEHHE U
pa3BUTHE )XKU3HHU HA 3eMIie

DKoJiorus Kak HayKa

bubmuoreka [JOK
https://m.edsoo.ru/863eaea?2

11 ssuBaps - [leHb
3aMoBEHUKOB U
HallMOHAJIbHBIX
MapKoB

21

Cpensl oOuTanus u
9KOJIOTHYECKHEe (DaKTOPBI

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

22

23

AOuoTtuyeckue (HaxTopsl.
JlaGopaTopHnas pa6ota Ne 3.
«Mopdonornueckne
0COOEHHOCTH pacTeHH U3
pasHBIX MECT OOUTaHUS.
JlaGopatopHas pabota Ne 4.
«Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa

BuoTtnueckue akropsl

0.5

bu6mmorexa [{OK
https://m.edso0.ru/863eb10e

bu6mmoreka [{JOK
https://m.edso0.ru/863eb348

1 naTHHIIA MapTa -
BcemupHsblii 1eHb
CHa



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

DKOJIOTHYECKHUE
XapaKTePUCTUKU MOIMYJISILIUHU.
[TpakTruueckas padora No 2

24 ) 0.5
«IToncuér mnoTHOCTH
MOMYJISIHI pa3HbIX BUJOB
pacTeHuin»
o5 Coo01iecTBa OpraHu3MoOB — bubmuoreka [JOK
OUOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHUE CHCTEMBI bubmuoreka [JOK
(3KOCUCTEMBI) https://m.edso0.ru/863eb46a
OcHoBHbIE TIOKa3aTeNn
27 9KOCUCTEMBI. DKOJIOTHYECKUE bubnunoreka [JOK
nupamuel. CBOMCTBA https://m.edso00.ru/863eb5fa
skocucteM. Cykueccus
15 anpens - [lens
28 [TpupoaHbie SKOCHCTEMBI HKOJIOTUUECKUX
3HAHUU
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobdanpHas bu6nuorexa [IOK
HKOCUCTEMA 3EMIIH https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTHU bubmuotexa [JOK
CyIIECTBOBaHUS OUoChepbI https://m.edso0o.ru/863ebd16
CoBpemeHHbBIE
39 YenoseyecTBo B 6nochepe HKOJIOTHUECKUE
3emin mpOOJIeMBI U Ty TH
WX pelIeHUs
33 Cocy1iecTBOBaHNE TTPUPOJIBI U bubnuotexa [JOK

YCJI0BCUCCTBA

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



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

34

IIpomexxyTouHnas arrecrauus

1

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

2.5




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

buomnorus. 10 knacc: yueOHUK 1151 00111€00pa30BaTeIbHBIX OPraHU3aIuii: 0a30BbIi YPOBEHb,
nox penakuueit B.B. Ilaceunuka. - M.: IIpocselenue.
buonorus. 11 knacc: yueOHuK 17151 00111€00pa3oBaTeIbHBIX OpraHu3aluii: 6a30Bblil YPOBEHbD,
nox penakuueit B.B. Ilaceunuka. - M.: IIpocselenue.

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
DneKkTpoHHass OMOJIMOTEKA 110 OMOJIOTHH
https://allbest.ru/biolog.htm

[TpoekT Best Guonorust
http://www.ebio.ru/index-1.html

buonorus. DneKTpoHHBIN y4eOHUK

http://biologylib.ru/catalog/

Bupryansnas oOpa3oBarenbHas J1abopaTopust
http://www.virtulab.net

WNHTepHeT ypok
https://interneturok.ru/

A uny Ha ypok 6uosoruu
http://bio.1september.ru/urok/

CoBpeMeHHbIE YPOKH OHMO0JIOTUN

http://biology-online.ru/

WHpopMalinoHHO-CIIPaBOYHbIN pecypc M0 OMOJI0TUU
http://www.cellbiol.ru/

buonornueckuii cioBapb OH-JIalH
http://www.bioword.narod.ru/

BioDat - caiit o >xuBoii ipupoie 1 OMopa3HOOOpa3UH
http://biodat.ru/

buonornueckuii karaiaor
http://www.ancientbeasts.ru/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
https://lesson.edu.ru/06/05
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