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INOACHUTEJIbBHASA 3AIINCKA

[Ipn pazpaboTke mporpaMMbl MO0 OHOJOTMH TEOPETHYECKYI0O OCHOBY ISl ONpENeNIeHHs ITOJXOJ0B K
(bopMupoBaHUIO cozepkaHus yueOHoro mpeamera «buonorus» cocraBwiIM: KOHIENTyaidbHEIE mojoxenus OI'OC
COO o B3aUMOOOYCIIOBIICHHOCTH LENIEH, COJep)KaHMs, pe3yiabTaTOB OOydeHHs W TpeOOBaHMHA K YpPOBHIO
TIOATOTOBKU BBITYCKHUKOB, TONOXEHUS 00 OOmMX WeasX M NPUHIHIAX, XapaKTepH3YIONIMX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpelHero obmiero oopazoBanust B Poccuiickoit denepanum, a Takke MOJIOKEHHS O Crienn(pUKe
Ovonoruy, e€ 3Ha4eHUH B ITO3HAHMW >KUBOW MPHPOABI U 00ECIICYCHUH CYIIECTBOBAHHUS YEIOBEYECKOrO OOIIECTBA.
CoryacHO Ha3BaHHBIM TTOJIOKEHHSIM, ONpe/IeTICHbl OCHOBHBIE (DYHKIIMH ITPOTPAaMMBI T10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosyoruu HaéT MpEICTaBICHHUE O IESIX, 00 0OIIel cTpaTernd OOyYeHUs, BOCIIUTAHHS U
pasBUTHS OOyYArOIIMXCS CPEACTBAMH y4eOHOro mpeaMera «buonorusy», ompenenser o0s3aTellbHOE IPeMETHOE
CofiepKaHMe, €ro CTPYKTYpY, paclpenelieHue I0 pas3fenaM M TeMaM, PEKOMEHAYeMYI0 IOCIeI0BaTeIbHOCTh
M3ydeHus y4eOHOro Martepuaia ¢ Y4ETOM MEXKIPEAMETHBIX ¥ BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH
00pa30BaTeNIbHOIO MPOLEcCca, BO3PACTHBIX OCOOCHHOCTEH 00y4aromMXCsl.

B rmporpamme mo OHOMOrMM TaK)Ke YYHUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpe/IMETHBIM W TIPEIMETHBIM pe3ynbTataM oOydeHHs B (OPMHPOBAaHMM OCHOBHBIX BHJIOB Y4eOHO-
TIO3HABATENbHON AesATeTbHOCTH/yIeOHBIX ACHCTBUI 00YYaIOMIMXCS MO OCBOCHHUIO COJEpKaHMs OHOIOTHYECKOro
00pa3oBaHusl.

B nporpamme o 6uonoruu (10-11 xiaccel, 0a30BbIl YpOBEHb) peali30BaH MPHUHIMI TPEEMCTBEHHOCTH B
U3y4eHUH OHosyiorum, Onaromapsi Yemy B Hell IPOCMATPHUBAETCS HANPABJICHHOCTh HA Pa3BUTHE 3HAHUH, CBS3aHHBIX C
(bOpMI/IpOBaHI/ICM €CTECTBECHHO-HaYYHOI'0O MHUPOBO33PCHUSI, LHEHHOCTHBIX OpI/IeHTaLII/Iﬁ JIMYHOCTH, 3KOJIOIrM4cCKOro
MBIIIICHHS, TPEJCTABICHUI O 370pOBOM 00pa3e KM3HU M OEpEeKHBIM OTHOIIEHHEM K OKPYKArolled MPHPOIHOM
cpene. [loaTomMy Hapsay ¢ M3ydeHHEM OOIIEOMONOTHYECKUX TEOPHil, a TaK)Ke 3HAHUH O CTPOSHHH JKUBBIX CHCTEM
pa3HOro paHra M CYIIHOCTHM OCHOBHBIX IMPOTEKAIONIMX B HHUX MPOIECCOB B MpOrpaMMe IO OHOJOTHU YJIENeHO
BHUMAaHUE HCIIOJIb30BAHUIO ITOJTYUCHHBIX 3HAaHUHN B HOBCC}IHCBHOﬁ JKNU3HU I pE€IICHUA MPUKIIAAHBIX 3a7a4, B TOM
qucine: NpOo(UIAKTUKM HACIEACTBEHHBIX 3a00/IeBaHMN deJIOBEKa, MEAUKO-TeHETHYECKOrO0 KOHCYIbTUPOBAHUS,
00OCHOBaHHUS PKOJIOTMYECKH IL1eJ1IeCO00Pa3HOro MOBEACHHS B OKPYXKAIOIIEH MPUPOJHON Cpese, aHalu3a BIIUSHHA
XO3SHCTBEHHON JEATEILHOCTH YEIOBEKa HA COCTOSIHUE NPHUPOAHBIX M HCKYCCTBEHHBIX SKOCHUCTEM. Y CHIICHUE
BHMMaHUS K NPUKJIAJHOW HaNpaBIEHHOCTH y4eOHoro mpenmera «buomorus» mpomMKTOBaHO HEOOXOAMMOCTHIO
o0ecrieueHHsl YCIOBUM Ul PEIICHUs] OAHOM M3 aKTyaJIbHBIX 3ajad IIKOJIBHOTO OMOJOTMYecKOoro 00pa3oBaHmMf,
KOTOpas mpeamnoiaraer GopMupoBanue y o0y4aromuxcst CHOCOOHOCTH aJalTUPOBAThC K U3MEHEHHUAM AUHAMHYHO
Pa3BUBAIOLIEIOCS COBPEMEHHOI'O MUPA.

Buonorus Ha ypoBHe cpemHero oOmero oOpa3oBaHHA 3aHMMaeT BakHoe MecTo. OHa oOecreywBaer
(dbopMupoBanue y oOy4aromuXcsi MPEICTABICHHNH O HAYYHOM KapTHHE MHUpA, pacuIdpseT W 000OIaeT 3HaHHS O
JKUBOUM NpHUpoJe, €€ OTIMYUTENIBHBIX NPU3HAKAX — YPOBHEBOW OPraHM3AalMKA U SBOJIIOLMM, CO3MAET YCIOBUS IUIS:
MO3HAHHUS 3aKOHOB J>KMUBOH IpUpOAbl, (GopMUpoBaHUS (GYHKIMOHAJIBHOH TPaMOTHOCTH, HABBIKOB 3I0POBOTO H
Oe3omacHOro 00pasa >KU3HHU, SKOJIOTMYECKOI0 MBIIIIEHHS, IEHHOCTHOT'O OTHOIIEHHUS K )KHUBOI NPHPOJIE U YETIOBEKY.

Bonbioe 3HaueHNE GUOIOTHS UMEET TaKXKe [UIS PEIICHUS] BOCIIUTATENBHBIX U Pa3BUBAIOIINX 33/1a4 CPETHETO
obmiero o0pa3oBaHUs, cCoNMANH3AIMN oOOyJarommxcs. V3ydeHne OHWONOTHH 00ECHEeYHBACT YCIOBHSA LIS
(opMHUpOBaHHS MHTEIUIEKTYaJbHBIX, KOMMYHHKAIIHOHHBIX H HH()OPMAIIMOHHBIX HABBIKOB, SCTETHYECKOH KYJIbTYPHI,
CHOCOOCTBYET HMHTETpallid OWOJOTMYECKHX 3HAHUH C MPEACTABICHUSAMHM W3 JPYIHX YIeOHBIX NPEIMETOB, B
YaCTHOCTH, (GM3HMKH, XUMHH U reorpaduu. Ha3BaHHBIE MONOXKEHUS O TNpeAHAa3HAYEHWH Y4eOHOro mNpeaMera
«buonorns» coCTaBUIM OCHOBY JUIS OIPEAENEHHS MOAXOIOB K OTOOPY M CTPYKTYPHPOBAHHIO €r0 COAEPKaHMS,
MIPEICTABICHHOT O B IIPOrpaMMe 1o OHOIOTHH.

Otbop comepkanust ydeOHOro mpeamera «buomorms» Ha 0a30BOM YypOBHE OCYIIECTBIEH C TO3UIHH
KyJIbTYpOCOOOPa3HOrO MOAXO0AA, B COOTBETCTBHH C KOTOPHIM OOYJAroOIIMecs] HOJDKHBI OCBOWTH 3HAHUS M YMEHUS,
3HaUMMBble Ui (hopMHpOBaHMS OOIIEH KyJIbTYpHl, ONPENCISIIONINE aJIeKBATHOE IIOBEICHHE UYEIOBEKA B
OKpYKalolmle TPUPOMHON cpefe, BOCTPeOOBAHHBIC B TIOBCEAHEBHOW JKM3HH W TIPAKTHYECKOW NEATEIEHOCTH.
Ocoboe MecTo B 3TOW CHCTeMe 3HAHWN 3aHMMAIOT DJIEMEHTHI CONIEP)KaHHS, KOTOpPHIE CIY)KAT OCHOBOW st
(hopMHpOBaHUS MPEACTABICHNI O COBPEMEHHON €CTECTBEHHO-HAYIHOW KapTHHE MHpPa W IEHHOCTHBIX OPHUEHTAINAX
JUIHOCTH, CIOCOOCTBYIOIINX TYMaHU3AIIUH OMOIIOTHIECKOTr0 00pa3oBaHusI.

CTpyKTypHpOBaHHE COAEp KaHMS yaeOHOI0 MaTepraita B IPOrpaMMe 1o OHOJIOTHH OCYIIECTBICHO C yIETOM
MIPUOPUTETHOTO 3HAYCHUS 3HAHWH 00 OTIMYUTENBHBIX OCOOEHHOCTSIX JKMBOW IIPHPOIBI, O €€ YpOBHEBOM
OpTraHM3allM¥ W SBOMIONUH. B COOTBETCTBHM C 3THM B CTPYKType ydeOHoro mpenmera «buonorns» BbIIENEHBI
cIeAyIoNe coaepxarenpHple auHUM: «buomorms kak Hayka. Mertoael HaydHOro mo3HaHMs», «Kierka kak



Oronoruueckas cucrema», «OpraHn3M Kak Ouoyornueckasi cucrema», «CrucreMa ¥ MHOr0oOpa3ue OpraHHm4ecKoro
MUPay, « IBOJIONUS KHUBOH IPUPOABD», « IKOCHCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

Hens n3ydenust ydeGHoro mnpenmera «buomorus» Ha 06a30BOM ypOBHE — OBJAJICHHE OOYYAIOIIMMMCS
3HAaHUAMH O CTPYKTYPHO-(YHKIIOHAJIBHONW OpraHW3aIMH JKUBBIX CHCTEM Pa3HOrO paHra W NMpHoOpeTeHHe yMEeHWH
WCIIONIB30BaTh 3TH 3HAHWS JJISl TPaMOTHBIX JEHCTBUH B OTHOIICHWH OOBEKTOB XMBOW IPUPOIABI U PELICHUS
Pa3IMYHBIX )KU3HEHHBIX POOJIEM.

Hoctwkenne 1enu wu3ydeHus ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE oOecrieumBacTCs
pelIeHHeM CIIeNYIONINX 3a1au:

OCBOEHHME OOY4YaIOIMIMMHKCS CHCTEMBl 3HAaHWH O OWOJOTMYECKHX TEOpHsX, YUYCHHSX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBMIAX, CIIY)KalIUX OCHOBOH JUIsi ()OPMHUPOBAHHMS TIPECTABICHUH O €CTECTBEHHO-
Hay4YHOH KapTHHE MHUpa, O METO/laX HaAyYHOTO MO3HAHMUS, CTPOSHHH, MHOI'000pa3uH U OCOOEHHOCTSIX YKUBBIX CUCTEM
Pa3HOro ypOBHsI OPraHHU3aINH, BBAAIOIINXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEJOBAHUSIX B OMOJIOTUHY;

(dopMupoBanue y oOy4arolmuxcsi MO3HABaTENbHBIX, WHTEIUIEKTYAJIbHBIX WM TBOPYECKHX CIIOCOOHOCTEH B
MIpoLlecCe aHaM3a AaHHBIX O MYTSAX Pa3BUTHS B OMOJOTMU HAYYHBIX B3IJISIIOB, MICH M MOAXOJOB K M3YYEHHIO
JKHMBBIX CHCTEM Pa3HOT0 YpPOBHSI OpraHU3aIlNN;

CTaHOBJIEHHE y OOydYaroummxcs OOIIeH KyIbTyphl, (YHKIMOHAIBHONH TPaMOTHOCTH, DPa3BUTHE YMEHWH
OOBSCHITH M OIIGHMBATH SIBJICHUS OKPYKAIOIIEro MHUpa JKUBOM INPHUPOALI HAa OCHOBAHWM 3HAHMH M OIIBITA,
TIOJTYYEHHBIX MTPU U3y4E€HUH OUOJIOTHH;

¢dbopMupoBanue y OOYdYalOIIUXCS YMEHHH HJUTIOCTPUPOBATh 3HAUCHHWE OHMOJNOrMYEeCKMX 3HAHWK B
HpaKTH‘ICCKOﬁ JACATCIBHOCTU YCJIIOBCKaA, Pa3BUTHUHU COBPEMECHHBIX MCEAUITMHCKUX TEXHOJIOruH n
arpoOMOTEXHONIOTUI;

BOCIIUTAaHHUC y6e)KlléHHOCTI/I B BO3MOXHOCTH TO3HAHHMS YEJIOBEKOM >KHUBOM MpUpoOakbI, HCO6XOJII/IMOCTI/I
OepeXHOr0 OTHOIIEHNUS K HEel, COOIIOIEHNS] 3THUECKUX HOPM TPH MPOBEJCHUH OMOJIOrMYEeCKUX UCCIIE0BAHUIA;

OCO3HAaHHUEC ICHHOCTU 6I/IOJ'IOFI/I‘-ICCKI/IX 3HAHUM JUIST TIOBBIIICHHUS YPOBHS YKOJIOTMYECKOU KYJIbTYpPBI, IJIA
(hopMHUpPOBaHUs HAYYHOT'O MUPOBO33PEHHUSL;

NpUMEHEHHE NMPUOOPETEHHBIX 3HAHUN M YyMEHUI B IOBCEIHEBHOM JKU3HM JJIsl OLIEHKH IMOCIIEACTBUNA CBOEH
JEATENbHOCTH 110 OTHOIIEHUIO K OKpY’Karowllei cpene, cOOCTBEHHOMY 3/I0pOBBIO, 0OOCHOBAaHHE U COOMIOAECHHE Mep
npouIakTHKK 3a00IeBaHUH.

B cucreme cpennero obmero obpazoBanus «buomorms», mzydaemas Ha 0a30BOM YPOBHE, SBIAETCS
00s3aTebHBIM  y4eOHBIM IIPEIMETOM, BXOAAIIMM B COCTaB MpenMeTHol obmactu «EcrecTBeHHO-HaydHbBIE
MIPEAMETHI».

Just n3ydenust Ouonoruu Ha 6a30BOM YPOBHE CpelHero oduiero odpa3zoBaHus oTBoauTcs 68 yacos: B 10
knacce — 34 gaca (1 gac B Henenmo), B 11 kmacce — 34 gaca (1 gac B Hezento).



COJAEPXAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorust kak Hayka.

Buonorus kak Hayka. CBs3b OMONOrMH C OOIIECTBEHHBIMU, TEXHUYECKHMU W JPYIMMH €CTECTBEHHBIMHU
HaykamH, (uiocopuer, ITUKOH, 3CTETUKON U rpaBoM. Poib Ononmorny B ()OPMHPOBaHWM COBPEMEHHOI HAyYHOM
KapTuHbI Mupa. Crucrema OMOJIOTMYECKUX HaYK.

Meronp! MO3HaHUS KUBOW TPUPOABI (HAONIOAEHUE, SKCIIEPUMEHT, ONHMCaHWe, U3MEepeHne, KiacchupuKamnys,
MOJIETIMPOBaHKE, CTaTUCTHYECKass 00pabOTKa JaHHBIX).

JdemoncTpauumn:

IToptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, k. Yorcon u @. Kpuxk.

Tabnuup! 1 cxembl: «MeTobl TTO3HAHUS KUBOW TIPHUPOIBI».

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

[Ipaktiueckass pabora Ne 1. «lcnonb3oBaHue pazIMYHBIX METOJOB IPH HW3YYEHHH OHOJIOTHYECKHX
00BEKTOBY.

Tema 2. )KuBble cucTeMbI H X OPraHM3aNus.

XKusble cucrembl (OMOCHCTEMBI) Kak NpenaMer H3ydeHust Ouonoruu. OTIMYME JKMBBIX CHCTEM OT
HEOPTaHUYECKOU ITPUPOABI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHH OpraHM3alii OMOCHCTEM: MOJIEKYJISPHBINA, KIETOYHbIH,
TKaHEBbIH, OPraHU3MEHHbIH, NOMYJISIMOHHO-BUIOBOI, YKOCHCTEMHBIH (OMOre0IeHOTHYECKUH ), ONOCQepHBIN.

JemoncTpanum:

Tab6muip! u cxembl: « OCHOBHBIC IPU3HAKU KU3HWY, «Y POBHU OpraHU3alMy JKUBOH MIPUPOIBI».

Oo6opynoBanue: Mojieib Mojiekyas! JJHK.

Tema 3. XumMnueckuii coCTaB M CTPOEHHE KJIETKH.

XYUMHUYECKUM COCTaB KIETKM. XHMHMYECKHE 3JIEMEHTBI: MAKPOJIEMEHThI, MHUKPOIEMEHTH. Bonma u
MUHEpaJbHbIC BELIECTBA.

OyHKIMY BOIBI U MUHEPAJILHBIX BEIeCTB B KieTke. [lonnepikanue ocMoTuueckoro Oananca.

benku. CocraB u cTpoeHue OenKOB. AMHUHOKHCIOTHI — MOHOMeEpHI OenkoB. HezaMeHHMble M 3aMEHHMBIE
AMHHOKHUCIIOTHl. AMHHOKHCIIOTHBIN COCTaB. YPOBHHM CTPYKTYphl OENKOBOH MOJEKYINbl (II€pBUYHAs, BTOpUYHAs,
TPeTUYHAas ¥ YeTBEPTUYHAS CTPYKTYypa). XMMHUUYECKHe CBOHCTBa OeikoB. bruonornueckue ¢pyHKIun OEIKoB.

@epmenTsl — Ouonorumueckue KaTtaiausaTtopbl. CTpoeHue (epMeHTa: aKTHBHBIM LEHTp, cyOcTpaTHas
crierumraaocTh. KodepmenTsl. Buramunsl. OTnmuns pepMEHTOB OT HEOPTaHUYECKUX KaTaln3aTOPOB.

VYrneBonsl: MOHOcaxapuisl (TJIOKO3a, pubo3a W AE30KCHpHOO03a), AMcaxapuisl (caxaposa, JaKTo3a) H
HoJIcaxapuasl (Kpaxmal, TJIMKOTeH, eJUTono3a). buonornueckne GyHKINM yriaieBogos.

Jlunuppr:  Tpurauuepuabl,  Qocdonunuabl,  crepounabl. [ umpoduibHO-TUIPOPOOHBIE  CBOMCTBA.
Buonornueckue GpyHkimu munuao. CpaBHEHHE YITIEBOIOB, OEIKOB M JIMITUIOB KaK HCTOYHHKOB YHEPTHH.

HyxneunoBsie kucnotel: JJHK u PHK. Hyxmeorumpl — MOHOMEpH HYKJIEMHOBBIX KHCTIOT. CTpoeHHe U
¢ynxmu JJTHK. Crpoenue u dpyukin PHK. Bunst PHK. AT®: cTpoenue u pyHKIMU.

Hutomorus — Hayka o kieTke. KierouHast Teopusi — mpuMep B3anMOICHCTBHS HIeH M (aKkTOB B HAYIHOM
M03HaHWU. METOIbI H3YUCHHUS KIICTKH.

Kmerka kak memoctHast xuBas cucrema. OOImme MpW3HAKM KIETOK: 3aMKHYTas HapyxHas MemOpana,
monekyisl JJHK kak reHeTHuecKkuii armapart, cucreMa CHHTe3a Oenka.

Tumnel kneTok: sykapuoTHdeckas U npokapuotudeckas. OcoOOEHHOCTH CTPOSHNUS MPOKaPUOTHYECKOH KIIETKH.
Kierounas crenka Gaktepmii. CTpoeHHE SyKapHOTHUECKON KIETKH. OCHOBHBIE OTIMYUS PACTHTENHHON, JKUBOTHOU
Y TPUOHON KIIETKU.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKANIWKC, WX (yHKImuU. llmasmarndeckas
MeMOpaHa, e€ cBoricTBa u (hyHkuuu. L{uToruiasma u e€ opranomasl. OgHoMeMOpaHHbIe opraHouasl kietkn: DIIC,
anmapat ['onbmxn, mu3ocoMbl. [lomyaBTOHOMHBIE OPraHOMIB!I KIETKH: MHUTOXOHIPHUH, TUIacTUABL. [IponcxoxkaeHue
MUTOXOH/ApPHUH M TacTud. Buapl mmactun. HememOpaHHBIE OpraHOMIBI KIETKH: PUOOCOMBI, KIETOYHBIH IEHTP,
LIEHTPUONHN, PECHUYKH, XTyTHKH. DYHKINH OPraHONI0B KIETKH. BKmtodeHus.

SAnpo — perynsaTopHblii meHTp KieTkd. CTpoeHme sjpa: siaepHas 000J0YKa, KapHoIUIa3Ma, XpOMAaTHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcopT BemecTB B KJIETKE.

JdeMoHcTpanuu:



IToptpetsr: A. JleBenryk, P. T'yk, T. [lIsann, M. lInelinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yuikunc,
P. ®panxnun, K. M. bap.

Huarpammsbl:  «PacripeneneHne XUMHYECKHX OJIEMEHTOB B HEXHBOH mpupone», «Pacnpenenenue
XMMHUYECKHX DJIEMEHTOB B KUBOH ITPUPOIIE».

Tabmumpr u cxemsl: «llepuoguyeckast Tabauna XUMHYECKUX JIEMEHTOB», «CTpOCHHE MOJIEKYIBI BOIBD),
«buocunre3 Genka», «CtpoeHue Monekynbl Oenka», «Ctpoenne ¢epmenTta», «HykmennoBsle kucnmotsl. JTHK»,
«Ctpoenue monekynsl AT®», «CtpoeHne sykapuoTHIeCKON KIeTKN», «CTpoeHue *KUBOTHOH KieTkn», «CTpoeHue
pacturensHON KiIeTkn», «CTpoeHHe IPOKapUOTHYECKOH KieTK», «CTpoeHHe sapa KIETKH», «YTIEBOIbI»,
«JIunuap.

OOopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYJOBaHHWE Uil TPOBEACHHS HAOIIONEHUH, W3MEpeHHH,
9KCIIEPUMEHTOB, MUKPOIPENapaThl paCTUTENBHBIX, )KHBOTHBIX M OaKTEpHAIbHBIX KIIETOK.

JlaGopaTopHble U IpaKTHYeCKHe PAdOThI:

JlabopatopHast padora Ne 1. «/3ydyeHue KaTaluTHYECKOW aKTUBHOCTH (PepPMEHTOB (Ha MpHMepe aMHiIas3bl
WJIN KaTanasbl).

JlabopatopHas padora Ne 2. «l3ydyeHue CTPOCHHUS KIIETOK pACTCHUM, J>KUBOTHBIX W OakKTepuil mMon
MHKpPOCKOIIOM Ha I'OTOBBIX MHUKPOIIpeNnapaTax 1 X OIMHCaHUe».

Tema 4. ’KusHenesiTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WIM MeTaOonm3M. AccuUMWISIMS  (TUIACTUYECKHH OOMEH) ¥ JAMCCHMUWISIIMS
(9HepreTnueckuii 0OMeH) — JIBE CTOPOHBI €MHOrO IIpoliecca MeTabonu3Ma. Poib 3aKOHOB COXpaHEHUs BEUIECTB U
OHEPIvu B IOHMMAaHWUH MeTa6OHH3Ma.

Tuner oOMeHna BemiecTB: aBTOTpO(HBI M TerepoTpodHblid. Ponb (GepMeHTOB B OOMEHe BeEUIeCTB U
MPEBPALIEHUN DHEPTUH B KIIETKE.

@orocunre3. CperoBas u TemHOBas (a3pl (orocuHTe3a. Peakuum ¢dorocuHTe3a. DPPEKTUBHOCTH
¢dorocuHTe3a. 3HaueHue (HOTOCHHTE3a IS KHU3HU Ha 3emiie. BiusHue ycnoBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI
TMOBBIIICHUS €TI0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX paCTeHHﬁ.

XeMocHHTe3. XeMOCHHTE3UpyIole OakTepuy. 3Ha4eHHe XeMOCHHTE3a IS KU3HH Ha 3emMite.

OHepreTnueckuii oOMeH B KieTKe. PacluerieHue BeLIeCTB, BBIACICHHE W aKKyMYIMPOBAaHHE SHEPIUU B
KJIeTKe. OTambl 3Heprerudeckoro obmeHa. Inmkonus. bpoxennme m ero Bunbl. KuciopomHoe oxucienue, wid
KjeroyHoe apixanue. OxuciurensHoe GpochopuirpoBanue. DPHEeKTHBHOCTD IHEPTETHYECKOr0 0OMEHa.

Peakumu wMatpuuHoro cuHre3a. ['eHermueckas wundpopmauus u JHK. Peanuzanus reHeruueckoit
uHpopmanmu B KieTke. [ eHEeTHYeCKuil KoJ W ero cBoWcTBa. TpaHckpurms — MaTpuuHblii cuHTe3 PHK.
Tpancnauus — 6uocunTes Oeinka. Dtansl Tpancasauuyu. KoaupoBanue aMuHOKHCIOT. Ponb pubocoM B OuocHHTE3e
Oernka.

Hexnerounbie Gopmbl xu3Hu — BUpYChl. Vctopus otkpbitus Bupycos ([I. M. MBanoBckuii). OcodeHHOCTH
CTPOEHHS U )KU3HEHHOTO IUKJIa BUpYcoB. bakrepuodaru. bone3nu pacreHuii, )KUBOTHBIX U YeJIOBEKa, BBI3bIBACMBIE
Bupycamu. Bupyc wummyHonmeduiura uenoBeka (BUY) — Bo3Oymurens CIIMJla. O6Gpathas TpaHCKpUILIWS,
peBepTasa u HHTErpasa. [IpoduakTuka pacnpocTpaHeHHs! BUPYCHBIX 3a00IeBaHIH.

JdemoncTpaumn:

Hoptpersr: H. K. Konsros, /. Y. UBarosckwmii, K. A. Tumupsizes.

Tabmumpr u cxemsl: «Tunsl muTaHuD), «MeTabommm», «MUTOXOHIPHUD), «DHEPTeTHUECKUil O0OMEH»,
«Xnopomnact», «Porocunresy, «Ctpoenue JJHK», «Ctpoenne m ¢(yHKuMOHHMpOBaHHE reHa», «CHHTE3 Oenka,
«lenernueckuii kom», «Bupyce», «bakrepuodarm», «CrpoeHre wu ku3HeHHbIH 1wmkn Bupyca CIIW/a,
6akreprodara», «Perumkarms JJHK».

Ob6opynosanne: monenu-amumkanuu «Y qoerne JJHK u tpanckpunmmsy», «buocuaTes 6enkay, «CtpoeHne
KJIETKW», Mozenb cTpykTypsl JJTHK.

Tema 5. Pa3MHOKeHHe M HHAUBHAYAJIbHOE PAa3BHTHE OPraHU3MOB.

Kretounsrii mWK, WM JKU3HEHHBIM WK KieTku. MHTepdaza m mmro3. Ilpomecchl, mpoTekaromme B
naTepdaze. Pemmkanus — peakmus Mmatpudaroro cuaTesa JJHK. Ctpoenue xpomocoM. XpoMOocOMHBIH Habop —
KapuoTHIl. JIWIIOWAHBIM W TaIUIOWAHBIM XPOMOCOMHBIE HaOOphl. XpoMatuabl. lLluTONOrMYeckne OCHOBBHI
Pa3MHOXEHUS 1 HHANBUAYAJIBHOI'O PA3BUTHSI OPTaHU3MOB.

Henenne xmerknm — Mmuto3. Cragum murtosa. [Ipomeccel, mpoumcxomsiine Ha PpasHBIX CTaIUsIX MHTO3a.
buonornueckuii CMbICT MHTO34.

[Iporpammupyemast ruOenb KJISTKN — aloInTo3.



@opMBl pa3MHOXKEHHUSI OPTaHM3MOB: OECIIONOE W II0JIOBOE. BHpl Oecrionoro pa3sMHOXKEHHS: JeleHHE
Ha/IBOE, IOYKOBAHNE OHO- ¥ MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKe, BEreTaTHBHOE pa3sMHOXKeHHE. VICKycCTBEHHOE
KJIOHUPOBaHHUE OPTaHU3MOB, €r0 3HAUCHHE TS CENEKLIUU.

[onoBoe pa3MHOXKEHHE, €ro OTIINYNS OT OECIOJIOTO.

Meiio3. Ctaguu Metiosa. Ilponeccsl, npoucxodmue Ha cTagusx Meiiosa. [loBenenne xpoMocoM B MeHo3e.
Kpoccunrosep. buonorudeckuii cMbICa U 3HaYeHHE MeH03a.

l'amerorene3 — mporecc 00pa30BaHUs IIOJIOBBIX KJIETOK Y JXMBOTHBIX. [10JOBBIE jKeNle3bl: CEMEHHHWKH U
ssmyHUKY. OOpa3oBaHWe M Pa3BUTHE IOJOBBIX KIETOK — raMmeT (CriepMaTo30H[, SHIIEKIeTKa) — CIIepMaTOreHe3 H
oBoreHe3. OCOOEHHOCTH CTPOEHHS SIMLIEKIIETOK U criepMaTo3onoB. Omronorsopenue. [lapreHorenes.

WunuBuayaneHoe  pasBuTHe  (OHTOreHe3). OMOpHOHAJIbHOE  pa3BUTHE (IMOpHOreHe3).  DTarbl
SMOpPHOHAJIFHOTO  Pa3BUTHs y  TIO3BOHOYHBIX  JKUBOTHBIX:  JIpoOJIEHHE, TacTpyJslusi, OpraHOreHes.
[TocTomMOproHanEHOE pa3BUTHE. THIBI TOCTIMOPHOHAIBHOIO pPa3BUTHS: NPsAMOE, HENpsSMoe (JIMYMHOYHOR).
BrmsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3HIBATH BPOXK/IEHHBIE YPOJCTBA.

Poct u pazButne pacrenuit. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIIUH Pa3BUTHSL.

JdemoncTpaummn:

Tabmuupl u cxembl: «@DopMBl pasMHOXKEHHSI OPraHM3MOB», «J[BOHHOE OIUTOJOTBOPEHHE Yy ILIBETKOBBIX
pacreHuit», «BereraTuBHOe pa3MHOXKEHHE pacTeHUi», «/leneHne knerku Oaxtepuity, «CTpoeHHE TIOIOBBIX
KIeTok», «CtpoeHre xpomMocombl», «Kierounsid mukmy, «Pemnmukanus JHK», «Muto3», «Mehos», «IIpsmoe u
HEeTIpsIMOe pa3BUTHEY, «['aMeToreHes3 y MIIEKONUTAIOMINX U YeTIoBeKay», « OCHOBHBIEC CTaIUM OHTOTE€HE3a.

OOopynoBaHue: MHKPOCKOI, MUKponpenapatsl «CrnepMaTo3oubl MIIEKOMUTAIONIEro», «Slifleknerka
MJIEKONUTAIoIeroy, «Kapnokunes B KJIeTKax KOpeIka JTyKay, MarHUTHAsE MOJIENb-aNIIuKaIms «JleneHue KIeTkny,
mozenb JIHK, Mmonens MeTadazHoi XpOMOCOMBI.

JlaGopaTopHblie U IpaKTHYeCKHe PadoThI:

JlabopaTtopHast pabora Ne 3. «HaOnroneHue MuTO3a B KJIETKaX KOHYMKA KOpEIIKAa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax».

JlabopatopHast pabota Ne 4. «l13yueHne cTpOCHUs MOJIOBBIX KIETOK Ha TOTOBBIX MHKPOIIpEnapaTaxy.

Tema 6. HacjiencTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTwku. VIcTopus pasBUTHA TeHETHUKU. Ponb nuToidormu W 3MOPHONOTHH B
CTaHOBJICHUH TEHETHKH. BKIan poCCHHCKMX M 3apyOeXHBIX YYEHBIX B Pa3BUTHE T€HETUKU. MeETONBl T€HETHKH
(rMOpUIONOrMYECKU, LUTOreHETUUECKHH, MOJEKYISIPHO-TeHeTHYeCKnii). OCHOBHbIE T'€HETHYECKUE ITOHSATHSL.
I'eneTnueckast CHMBOJIHKA, UCIOJIb3yeMas B CXeMax CKPELBaHHM.

3aKOHOMEPHOCTH  HACJIEJOBAaHUS IPHU3HAKOB, YycraHoBieHHble [. Menngenem. MoHoruOpugHoe
CKpelllMBaHue. 3aKoH eAMHOOOpa3usi THUOPHUAOB TIEPBOTO MOKONEHHs. [IpaBHIO JOMUHHUPOBAaHUS. 3aKOH
pacIerieHus IPU3HaKoB. | urore3a 4ucToTsl ramer. [lonHoe 1 HemoIHOe TOMUHUPOBAHHUE.

JurubpunHoe ckpemmBaHue. 3aKOH HE3aBUCHMOTO HACleOBaHUs MPH3HAKOB. LluToreHeTnueckne OCHOBHI
JUTHOPUIHOIO CKpEUIMBaHUS. AHaJIM3HUpYIOIIee CKpellnBaHue. Vcrmonp3oBaHue aHATH3UPYIOMIETO CKPEIIHBAHUS
JUISL OTIPE/IENICHUs] TEHOTUIIA OCOOH.

CueruieHHoe HacnefioBaHue mpu3HakoB. Pabora T. Moprana mno CIEIUIEHHOMY HAcjeOBaHUIO T'€HOB.
Hapymienne crieryieHns TeHOB B pe3yIbTaTe KPOCCHHT OBEpa.

XpoMOCOMHas TEOpHS HACIEeACTBEHHOCTH. | eHeTHYecKue KapThl.

I'enetrka moma. XpoMOCOMHOE OIpeaeNIeHHe mojia. AYTOCOMBI H TIOJIOBEIE XPOMOCOMEL. ['oMorameTHbIe U
reTeporaMeTHble Oprann3Mbl. HacienoBanue MprU3HAKOB, CIEIUICHHBIX C ITOJIOM.

W3menunBocTh. Bumel HW3MEHYMBOCTH: HEHACIEICTBEHHAs W HacleACTBeHHas. Poms cpempl B
HEHACJIEICTBEHHOW W3MEHYMBOCTH. XapaKTEPHCTHKA MOINM(PHKAIMOHHOW M3MEHYMBOCTH. BapHannoOHHBIA psix U
BapuanyoHHas KpuBas. Hopma peakmmm mpu3Haka. KonmmdecTBeHHBIE M KadeCTBEHHBIE NMPHU3HAKKM W WX HOpMa
peaxmwm. CBoiicTBa MOAU(DUKAITMOHHON H3MEHIMBOCTH.

HacnencTBeHHast, Wiy reHOTHIIMYECKAs, H3MEHUYNBOCTh. KOMOMHATHBHAS H3MEHYMBOCTh. Mel03 1 MOJI0BOM
mporecc — OCHOBa KOMOMHATHBHON W3MEHYMBOCTH. MyTaImioHHAsT W3MEHYHBOCTh. Kiaccupukarmus MyTanmii:
TeHHBIE, XPOMOCOMHEIE, TeHOMHEIE. YacToTa ¥ IpUIrHBI MyTaIwii. MyTareHHbIe (pakTopbl. 3aKOH TOMOJIOTHYECKUX
pAnoB B HacneAcTBeHHOM u3menunsocty H. . Bapunosa.

BHesinepHast HACIIEACTBEHHOCTD U I3MEHUMBOCTD.

I'enetnka uemoBeka. Kapmorun dyemoBeka. OCHOBHBIE METONBI TEHETHKH YEIOBEKAa: TEHEAJOTMYECKIUA,
ONM3HEIOBBIN, IMTOT€HETHYECKUH, OMOXUMHYECKHH, MOJNEKYIsIpHO-reHeTHndecknii. CoBpeMEeHHOE oOmpeeneHne
TEHOTHNA: IOJHOT€HOMHOE CEKBEHHPOBAaHWE, TCHOTHIUPOBaHHE, B TOM uucie ¢ nomousto IIIP-ananmsa.
Hacnencreennsle 3a00neBanns 4yenoBeKa: TeHHbIE 00Ie3HH, OOJIE3HN ¢ HACIIEACTBEHHOHN MPEApacIoiIokKeHHOCTHIO,



XxpoMocoMmHble Oore3Hu. ComaTnueckue M reHepaTuBHbIE MyTanud. CTBOJOBBIE KIETKH. [IpHHIMIBI 310pOBOTO
oOpa3za >XWM3HH, JWArHOCTHKH, TNPOQHUIAKTUKH U JIEUEHHS TeHEeTHYeCKnX Oone3Hed. Menuko-reHeTHyeckoe
KOHCYJIbTUPOBaHHUE. 3HAUEHHE MEUIIMHCKON I'eHETHKY B NIPEAOTBPAILCHIH U JICYEHHH I'eHEeTHIEeCKUX 3a00JIeBaHni
YeJIoBeKa.

JdemoncTpauumn:

Hoptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeer-Pecosckuii, H. U.
Basurnos.

Tabmuupl ¥ cxembl: «MOHOrMOpPHIHOE CKpEUIMBaHHE MW €ro LUTOTeHETHYecKas OCHOBa», «3aKoH
pacuieruieHuss W €ero IUTOICHETHYecKass OCHOBa», «3aKOH YHCTOTHI raMmeT», «JurnOpuaHoe CKpelnBaHHEY,
«luronornyeckue OCHOBBI JUTHOPHIHOTO CKpemuBaHus», «Melo3», «B3anMonelcTBue ajuleNbHBIX TEHOBY,
«['eHeTnuecKre KapThl pacTeHHH, KMBOTHBIX M 4YeloBeKay, «['eHeTwka moia», «3aKOHOMEPHOCTH HACIEIOBaHUs,
CIIETUIEHHOTO C TOoJIoM», «KapHoTHIbel denoBeka M JKMBOTHBIX», «BHIbpl M3MeHUYMBOCTH», «MoaudukannoHHas
HN3MEHYHBOCTHY, «HacnenoBanue peszyc-akropay, «['eHeTHKa rpymi KpoBu», « MyTallmoHHast '3MEHYHBOCTb.

OOopynoBanue: Mojenu-anmuMkanun «MoHoruOpuaHoe ckpenuBanue», «HemonHoe TOMUHHUpOBaHHUEY,
«JurnbpunHoe ckpenBanue», «llepekpécT XpoMocoMm», MHKPOCKON M MuUKporpemnapaT «Jpozoduna» (HopMma,
MyTanuu (opMbI KPbIIbEB M OKpacKH Tena), repbapuii «I opox moceBHOI».

JlaGopaTopHble ¥ IpaKTHYeCKHe PA0OThI:

JlabopatopHas padora Ne 5. «/3ydeHue pe3ylbTaTOB MOHOTMOPUIHOTO U JUTHOPHUIHOIO CKPCUIMBAHUS Y
Jp030(HITBI HAa TOTOBBIX MUKpOIIpEnapaTax».

JlabopatopHast padora Ne 6. «/3y4yeHue MOAU(PHUKAIMOHHON M3MEHYMBOCTH, MOCTPOSHHUE BapHUAIMOHHOI'O
psAla ¥ BapUaLlMOHHOM KPUBOI.

JlabopaTopHas pabora Ne 7. « AHanu3 Mytanuii y 1po30(uiibl Ha TOTOBBIX MUKpOIpENnaparaxy.

[MpakTryeckas padora Ne 2. «CocTaBieHHE U aHAIN3 POJJOCIOBHBIX YEIIOBEKa).

Tema 7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT U M.

Cenekuus Kak Hayka M Tpolecc. 3apokKIeHHE CeNeKIuu U jgomectukanus. Yuenue H. M. Basuiosa o
LEHTPAaX MPOUCXOXKAEHUS W MHOrooOpasus KyIbTYPHBIX pacTeHWid. LIeHTpbl NPOMCXOXKIEHUS DOMAIIHHUX
#KHUBOTHBIX. COpT, IOpOAA, MTAMM.

CoBpeMeHHbIE METOJIbl CeNeKUUH. MacCoBbIi M WHIMBHIYalbHBI OTOOPHI B CENIEKIMM PACTCHHH U
XKMBOTHBIX. OLleHKa 3KcTephepa. bimskopoacTBeHHOe ckpemmBanue — HHOpuAUHT. Ynctas nuHus. CKpeluBaHue
yucThIX JuHUA. [ereposuc, winu rubpuaHas cuna. HepomcrBeHHoe ckperimBanue — ayrOpuauur. OtnanéHHas
rubpumuzanusi U e€ ycrnexu. VCKycCTBEHHBII MyTareHe3 W IOJNyYeHHE IMOMUILIONIOB. J[OCTHXKEHUs CeNeKInu
pacTeHuil, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

BuorexHonorust kKak oTpacib Npou3BOACTBa. ['eHHas MHKeHepHs. DTamnbl co3nanus pekombunantHon JTHK
U TpaHCTeHHBIX opraHu3MoB. Kierounast umxeHepus. KieTounsle KynbTypbl. MHUKPOKIOHAJIBHOE Pa3MHOKEHHE
pacrenuil. KioHupoBaHHE BBICOKONPOAYKTUBHBIX CENbCKOXO3IHCTBEHHBIX OPTaHU3MOB. OKOJIOTMYECKHE U
sTudeckue npodiaemsl. 'MO — reHeTHYecKH MOAU(HUIIMPOBAHHbIE OPTaHU3MBI.

JemoHcTpauuu:

[optpertsr: H. U. Basuinos, . B. Muuypum, I'. /. Kapneuenko, M. ®. IBaHOB.

Tabmumpr u cxemsl: kKapTa «LIeHTpBI TPOUCXOXKACHHUS U MHOT000pasus KyIbTypHBIX pacTeHuin», «[lopombr
JOMAIITHNX XKUBOTHBIX», «CopTa KyIbTypHBIX pacTeHHi», «OtmnanéHHas rubpuauzanus», «PaboTel akagemuka M.
@. HsanoBa», «llonmmnonanus», «OOBEKTH OHOTEXHONOTHN», «KieTouHbIe KyIbTYphl W KIOHHUPOBAHHUEY,
«KoHCcTpynpoBaHue 1 mepeHoc reHOB, XPOMOCOM.

ObopynoBanre: MYISDKH TUIOJ0B W KOPHEIUIOAOB OUKUX (POPM U KYTBTYPHBIX COPTOB PacTCHHUH, repOapmii
«CenbCKOX 0341 CTBEHHBIE PACTEHUY.

JlaGopaTopHble U IPaKTHYeCKHe PaGoThI:

Okckypensi «OCHOBHBIE METOABI M JOCTHKEHHS CEJEKIMH PACTeHWH W JKMBOTHBIX (HA CENEKIMOHHYIO
CTaHIMIO, IUIEMEHHYIO ()epMy, COPTOMCHBITATENbHBIA YYacTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpPHIO
arpoOyHMBEPCUTETA WIN HAYIHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIOMOHHASA OMOJIOTHA.
[IpennockUIKN BOZHUKHOBEHUS SBOJIOIMOHHON TEOPHH. DBOIIOIMOHHAS TEOPUS W €€ MECTO B OHOIOTHH.
Brnusiare 3BONFONMOHHON TEOPUX Ha pPa3BUTHE OMOJIOTHH U APYIHX HAYK.



CBupgerenscTBa  JBOMIOLUM.  [laleoHTONOrMYECKHE:  MOCIENOBATEIbHOCTh  IOSIBIEHUS  BHUIOB B
TIAJICOHTOJIOTMIECKOH JIETOIUCH, Tiepexomnbie (Gopmbl. buoreorpaduueckue: cxoxctBo u paznuuue QayH u ¢uop
MaTEpUKOB U OCTPOBOB.

OMOpPHONIOTUYECKHE: CXOACTBA W Pa3NNuUsi SMOPHOHOB pPAa3HBIX BHAOB MO3BOHOYHBIX. CpaBHHUTENHHO-
AHATOMMYECKHE: TOMOJIOTWYHBIE, AHAJOTMYHbIE, pPYIAUMEHTApHBIE OpraHbl, aTaBU3MBL.  MOIEKYISIpHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHW3MOB HACIEJICTBEHHOCTH M OCHOBHBIX METa0ONMUYECKHX IyTeH y Bcex
OpPTraHU3MOB.

OpomonuonHas Teopus Y. JlapBuna. IIpennochiiky BO3HUKHOBEHMS MAapBUHM3MA. J[BIKYyIIUE CHIIBI
SBONIOLMH BHAOB 10 JlapBuHYy (M30BITOYHOE pa3sMHOXEHWE IPHU OIPAaHWYEHHOCTH PECYpCOB, HeompenenéHHas
HN3MEHYHBOCTh, OOpH0a 3a CyIIeCTBOBaHNE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas teopust sosronuu (CTD) u e€ ocHOBHBIE MTOJIOKEHHS.

Muxpossomronus. [lonynsnus kak eAUHUIA BUJA U IBOTIOLNH.

JBwkymyie cuibl ((pakTopbl) SBONIONMK BHIOB B HpHpoae. MyTallMOHHBIA Tpolecc U KOMOWHATHBHAs
n3MeH4YnBOCTh. [lonmynsuoHHbIe BOHBI U Jpeiid reHoB. M3onsmums 1 Murpanus.

EcrecrBenHsIi 0TOOp — HanpaBIsomMi hakTop 3BoIOIMH. POPMBI €CTECTBEHHOTI'O 0TOOpA.

[IpucnocobieHHOCT OPraHU3MOB KaK pe3y/bTaT 3BONIONHMH. [IprMephl MpUCIIOCcOONeHni y OpraHn3MoB.
ApoMopd 036l U HIH0a AT TALIUH.

Bun u BumooOpasoBanue. Kputepum Buma. OcHoBHBIC (OPMBI BHA000pa3oBaHus: Treorpaduyeckoe,
9KOJIOTMYECKOe.

MaKpO3BOJ’I}OHI/Iﬂ. (DOpMBI OBOJIIOIMH: d)I/IJ'ICTI/I'—I@CKaSI, JUBEPICHTHAsA, KOHBCPIrCHTHasA, IapaJliCiibHasd.
HeobpaTiMocCTh 3BONIONHNN.

HpOI/ICXO)KJICHI/IC OT HECICHUATIU3UPOBAHHBIX IPCIAKOB. Hporpeccnpy}omaﬂ cricuyaju3anus. Allal'lTI/IBHaﬂ
panuanusi.

JemoHcTpanum:

Ioptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuit, K. M. bap, 3. I'ekkens, ®@. Mromtep,
A. H. Cesepuos.

Tabmuue! u cxemsl: «Pa3BuTHe opraHu4eckoro Mupa Ha 3emie», «3apOIbII O3BOHOYHBIX KHUBOTHBIXY,
«ApxeonTepukc», «DopMbl OOpbObI 3a cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOp», «MHOroodpasue copToB
pacrenuit», «MHOrooOpasue opoj )KUBOTHBIX», «Ilomymsium», «MyTalMoHHasi K3MEHYUBOCTY, « ApoMopdo3bI»,
«Mmnoagantanuu», «OOmas nereHepanms», «J[Bwkymme cuiusl sBomonmu», «Kapra-cxema Mapmipyra
nyremectBus Y. [lapsunay, «bopsba 3a cymiectBoBanue», «IIpucnocodneHHOCTh opraHu3MoBy, «I'eorpaduueckoe
BUI000pa30BaHUE», « IKOIOIHYECKOE BUI000Pa30BaHUE.

OOGopynoBaHMe: KOJUIEKLIUS HACEKOMBIX C pa3IMYHBIMH TUIIAMH OKpAacKd, HA0Op IUIONOB M CEMSH,
KoJuieKus «IIpuMephl 3aIUTHBIX MIPUCTIOCOONICHUH Y )KUBOTHBIX», Moielb « OCHOBHBIE HANIPABIICHHS BOJIOLUM,
00béMHas Mozenb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX Y.

Buoreorpaguueckas kapra Mupa, KoyureKuust «©opMbl COXpaHHOCTH HCKOMAEMbIX )KUBOTHBIX U PACTCHUI,
mozaens anmiuukanus «llepekpéct xpomocom», BiaxkHble mnpenapatbl «Pa3Butue Hacekomoro», «PasButue
JTYIIKI», MAKpornpenapaT «/lpo3oduna» (HopMa, MyTalu (GOPMBI KPBUIEEB U OKPACKH TENA).

JlaGopaTopHble U PaKTHYeCKHe PaGOThI:

Jlabopatopnas pabora Ne 1. «CpaBHEHHE BUIOB 110 MOP(OITOTHIECKOMY KPUTEPHIOY.

Jlabopatopnas pabora Ne 2. «Ommcanne mpucIIocOOJICHHOCTH OpTaHU3Ma U €€ OTHOCHTEIIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHe M Pa3BUTHe KU3HHU Ha 3em.JIe.

JloHay4yHbIE MpPENCTABICHUS O 3apOXK/ICHUH XU3HU. HaydHble TMIOTE3bI BOSHUKHOBEHHS KHU3HU Ha 3eMIle:
abuoreHe3 W TmaHCHEepMHUsA. XHMHUYECKas OBOMIOUMSA. AOHWOICHHBIH CHHTE3 OPTaHWYECKHX BEINECTB M3
HEOPTaHMYECKHX.  OKCIEPHMEHTAJIBHOE IIOATBEPXKACHHE XMMHUYECKOM JBomonud. HagambHble  3Tambl
ouonmornmueckoit sBomrormu. [umoresa PHK-mupa. dopmupoBaHume MeMOpaHHBIX CTPYKTYp W BO3SHHKHOBEHHE
MIPOTOKJIETKHU. [IepBhIe KIIeTKH U uX 3BomolHs. ©opMHUPOBaHNE OCHOBHBIX I'PYIIT )KHUBBIX OPTaHM3MOB.

PasButne xm3HM Ha 3emuie mo dpaM W mepuomam. Karapxeit. ApxeHckas M TIPOTEPO30MCKas 3pPHL
[Naneo3otickas 3pa U €€ mepuOAbl: KEMOPHICKHIA, OPIOBUKCKUH, CHITYPHUHCKHUH, NEBOHCKHI, KaMEHHOYTOJIHHEIH,
MIEPMCKUIL.

Me3o3oiickas 3pa U €€ NepUuoabl: TPUACOBBIM, FOPCKUNA, METOBOM.

Kaitno3zoiickast 5pa 1 €€ nepuopl: MajJeoreHOBbIN, HEOr€HOBBIM, aHTPOIOI€HOBBIH.

XapakTepucTHKa KIMMaTa W T€OJOrM4ecKux mporeccoB. OCHOBHBIE 3Talbl BOJIONUN PACTUTEIHHOIO U
KHUBOTHOTO MHUpa. ApomMop}o3sl y pacTeHHH M >KMBOTHBIX. [losBiIeHHE, paclBeT W BBIMHUPAHHE TPYMIT >KUBBIX
OpPTraHU3MOB.



CucreMa OpraHM4YecKOro MHpa Kak OTpakeHHe d3BOMOIMH. OCHOBHBIE CHUCTEMAaTHYECKHE TPYIIIIBI
OpTaHU3MOB.

OBomronys 4YejaoBeKa. AHTPOINONOTUsS Kak Hayka. Pa3BuUTHE MpPEACTaBICHUH O MPOHCXOXKICHUH YellOBEKa.
Meronap! u3ydeHus aHTporioreHesa. CXOICTBa M Pa3IM4Ms YeJIOBEKA M JKMBOTHBIX. CHCTEMaTHYeCKOe TOJIOKEHUE
YeJIoBeKa.

Hewkymue cuinbl (paxTopsl) aHTponoreHesa. HacieacTBeHHass M3MEHYMBOCTD W €CTECTBEHHBIH OTOOP.
OOmiecTBEeHHBIH 00pa3 )KU3HH, H3TOTOBJICHHE OPYIUil TPpy/a, MBIIIJICHHE, PeUb.

OCHOBHBIE CTaJMM W BETBH OBOJIOIMH YEIOBEKa: aBCTpalonuTeku, YemoBexk ymensiid, YemoBek
npsamoxoasaumii, YenoBek HeaHaepTanbckuil, YemnoBek pasymHbId. Haxoiku HCKOMaeMblX OCTAaTKOB, BpeMs
CYIIECTBOBAHUS, 00JIACTh PACIIPOCTPaHEHNUs, 00BEM TOJIOBHOTO MO3Tra, 00pa3 >KU3HH, OPY/IHSL.

UYenoBeueckue packl. OCHOBHBIE OOJNBIIME pPAchl: €BpOINEOWAHAs (€Bpasuiickas), HErpo-aBCTPaJOHIHAsS
(3KBaTOpHANIbHAS), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHCKas). YepThl MPHUCIOCOOJICHHOCTH TIPEICTABUTENICH
YeJOBEYECKHUX pac K YCIOBUSIM CyllecTBoBaHus. EnuHCTBO uenoBeueckux pac. Kpurrka pacuzma.

JdemoncTpauumn:

IToptpetsr: @. Penu, JI. Iactep, A. WM. Onapun, C. Musnep, I'. FOpu, Y. lapBuH.

Tabmuupl u  cxembl: «Bo3HukHOBeHne ConHEYHOW CcHUCTEMBI», «Pa3BHTHE OpPraHHMYECKOro MHUpPay,
«PactutenbHas knerka», «XKuBorHas kierka», «[Ipokapuornueckas KieTka», «CoBpeMeHHas ~cucrema
OpraHu4ecKkoro Mupa», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHHs YeJIOBEKa M YeNIOBEKOOOpPa3HBIX 00E3bsIH»,
«OCHOBHBIE MecTa TMaJCOHTOJIOTHYECKHX HAaXOAOK IIPEKOB COBPEMEHHOrO 4YeJoBeKa», «JpeBHeHIne Ioany,
«JlpeBHue moamn», «IlepBbie coBpeMeHHbIE JT0In», «HenoBeueckue pachl».

Oo6opynoBanue: wmymspku — «[IpoucxokieHne denoBeka» (OIOCTBI  aBCTpalONUTEKa, IHMTEKAHTPOIA,
HeaH/IepTaliblla, KPOMAHbOHIIA), CIIENKH MM M300pa)KCHUS] KAMEHHBIX OPYIHi MepBOOBITHOrO YenoBeKa (KaMHH-
Yomrepsl, pyomna, ckpebiia), reoXxpoHojorudeckas tabnuia, Komiekuus «DopMbl COXPaHHOCTH HCKOIMAEMBIX
JKUBOTHBIX U PACTEHUI».

JlaGopaTopHble U IpaKTHYeCKHe PadoThI:

[NpakTnueckas pabdora Ne 1. «/3ydeHne HCKOIaeMbIX OCTATKOB PACTCHUH M )KUBOTHBIX B KOJUICKIIUSX».

OKckypeus «OBOJTIONHA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM WM KpaeBeAUCCKHil
My3en).

Tema 3. Opranusmsbl U OKpyKamwIuas cpeia.

Okonoruss Kak Hayka. 3aJaud W pasfenbl AIKOJIOTMHM. MeToipl SKOJOTHUECKUX —HCCIIEAO0BaHUI.
DKOJIOrM4ecKoe MUPOBO33PEHUE COBPEMEHHOIO UEJIOBEKA.

Cpenpl 0OUTaHUS OPraHU3MOB: BOJHAS, HA3EMHO-BO3IYIIIHAs, IOYBEHHAs, BHYTPHOPraHU3MEHHAS.

Okonorudeckue Gaxrtopsl. Knaccudukarms skomorundeckux (HakTopoB: aOHOTHUECKHE, OMOTHYECKHE H
aHTPOIOreHHbIe. JeHCTBIE SKOIOrnuecKruX (hakTOpOB Ha OPraHU3MBL

AobunoTnueckue (akTophl: CBET, TEMIeEpaTypa, BIaxHocTh. doTonepuoansm. IlpucrnocodieHns opraHu3MoB
K JAeHCTBUIO abnoTHYecKHX (hakTopoB. bHomornueckne puTMBL

buornueckue pakropbl. Buabl 6MOTHYECKUX B3aUMOJICHCTBUNA: KOHKYPEHIHSI, XUITHUIECTBO, CHMOMO3 U €ro
¢dopmsbl. [Tapazutusm, xkoomepamus, MyTyalu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HadeHHEe OHOTHYECKMX B3aUMOJACHCTBHH MJIsl CYIIECTBOBAHUS OPraHW3MOB B IPHUPOAHBIX
coolrmiecTBax.

OKONOTMYECKUE XapaKTepUCTUKU momynsauyd. OCHOBHBIE TIOKa3aTelNM MOMYJSHUH: YHCICHHOCTB,
IUIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTparys. /[MHaMHKa YUCICHHOCTH TOIMYJISALMN U €€ PeryIsaiys.

JdemoncTpauun:

Hoptpersr: A. 'ymbomsar, K. @. Pynse, D. ['ekkens.

Tabmumer u  cxemsl: kapta «lIpupommbie 30HBI 3emuw», «Cpembl OOHWTaHUS  OPTaHU3MOBY,
«®Poronepuonusm», «llomymsimum», «3aKOHOMEPHOCTH POCTa YMCICHHOCTH TOMYISIMH HH(Y30pHU-TY)ETbKI»,
«[IueBrle ey .

JlaGopaTopHble U IPAKTHYECKHE PA0OTHI:

Jlabopatopnas pabora Ne 3. «Mopdonormueckiie 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUSD.

JlabopatopHas pabota Ne 4. «BrimsHIE CBETa HA POCT M pPa3BUTHE YEPEHKOB KOJIEYCay.

[pakTryeckas padora Ne 2. «ITomcuéT MIOTHOCTH OIS Pa3HBIX BHIOB PACTCHUIN.

Tema 4. Cool1ecTBa ¥ YKOJOrH4eCKHE CHCTEMBbI.

Coo0rmecTBO OpraHu3MoB — 6morieH03. CTpyKTypbl OMOIeHO03a: BUOBasl, IPOCTPAHCTBEHHAs, TpodruaecKast
(mmmeBast). Buapl-nomuHanTel. CBSI3U B OHOLIEHO3E.



Okonorndeckue cucteMbl (3KocucTeMsbl). [lonsiTne 00 3Kocucreme M OuoreoreHose. DyHKIMOHAIBHBIC
KOMITOHEHTBI 3KOCHCTEMBI: TPOAYIEHTHI, KOHCYMEHTHI, PeIyleHTbl. KpyroBopoT BeIIECTB W TOTOK SHEPIHH B
skocucreme. Tpodudeckne (NHIIEBBIE) YPOBHH 3KocucTeMbl. [InmeBble memm u cetd. OCHOBHBIE IOKa3aTeNd
9KOCHCTEMBI: Oromacca, IPOAYKIHS. JKOJIOTHIECKUE TTHPaMU/IBL: TIPOLYKIIUH, YHCIEHHOCTH, Onomacchl. CBOMCTBa
9KOCHCTEM: YCTOHUUBOCTD, CAaMOPETYIsIHs, pa3BuTHe. CyKIecCHs.

[IpuponHblie s5KOCHCTEMBI. DKOCUCTEMBI 03€P M PeK. DKOCHCTEMa XBOWHOTO WM IIHPOKOJIMCTBEHHOT'O Jieca.

AHTpOTNIOT€HHBIE KOCHCTEMBL. ATPOIKOCHCTEMBL. YpOoIKocucTeMbl. bronornueckoe W X03SHCTBEHHOE
3HA4YEHHE arpoIKOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (akTop ycroiumBocTH sKocucteM. CoxpaHeHHe OHOJOrHYECKOro pa3HooOpas3us Ha
3emuie.

VYuenue B. U. Beprazckoro o 6uocdepe. ['panuribl, coctar u cTpykTypa Ouochepsl. JKuBoe BEIIeCTBO U €ro
¢ynxmu. OcobeHHOCTH OMOChEpH! Kak III00aJbHOM SKOCUCTEMBI. J[MHaMuueckoe paBHOBECHE U 00paTHasl CBSI3b B
ouocdepe.

KpyroBopotsl BemiecTB M OHOr€OXMMHYECKHE ILMKIBI JJIEMEHTOB (yriepoja, a3oTa). 30HaJbHOCTH
ouocdepsl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuectBo B Onochepe 3eMin. AHTPOIIOreHHbIE U3MEHEHHUs B Onocdepe. [100anbHbIe IKOIOrHUECKHe
poOJIEMBI.

CocymiecTBoBaHHe MPHUPOIBI M YenoBedecTBa. CoxpaHeHHE OMOpa3zHOOOpa3usi Kak OCHOBAa YCTOHYMBOCTH
6uocdepsl. OCHOBa pPAIMOHAIBLHOTO YIPABJICHHS NPHPOAHBIMU pecypcaMH W HX HCHoib3oBaHue. JlocTvxeHus
OMOJIOTMU U OXpaHa MPHUPOJIBL

JemoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuupt n cxemsl: «[lumeBbie nenm», «buolEHO3: cocTaB U CTPYKTypay, «lIpupoaHble cooliecTBay,
«Uernn nuranus», «Jkomoruueckas nupamuaay, «buochepa u denoek», «IKocMCTEMa MIMPOKOIMCTBEHHOTO
neca», «OKOCHCTeMa XBOHHOro Jjeca», «buoreHo3 Bogoémay, «ArpoueHo3», «lIpumepHBle aHTpONOTreHHBIE
BO3JICHCTBUSL HAa NpUPOAY», «BakHelllne HCTOYHMKM 3arpsA3HEHUs BO3JyXa M TPYHTOBBIX Bom», «llouBa —
BaxkHeimas cocraBisiomas ouochepsn», «Dakropsl nerpaganuu 1mouB», «llapHukoBeiidi 3ddex», «DakTopbl
pagMoaKTUBHOrO 3arpsisHeHHst Ouocdeprr»y, «OOmas crpykrypa Ouocdepsr», «PacmpocTpaHeHue XH3HH B
ouochepe», «O30HOBBIH 3kpaH Ouochepbr», «Kpyrosopot yriepona B 6uochepe», «Kpyropopor a3ora B mpupoe».

OoOopynoBanue: Mojeb-anminkaius «TunudHeie OUOLEHO3bIY, Tepbdapuii «PacturenbHbie cooOIIeCTBaY,
koutekin «bronenosy, «Bpeaurenu BaKHEHIIMX CENBCKOXO3SHCTBEHHBIX KYJABTYpP», TepOapru M KOJUICKIIUU
pacTeHHMil M >KMBOTHBIX, IPHHAIJIEKALIME K PasHBIM OJKOJOTMYECKUM TpyNIaM OxHOro BuAa, KpacHas kuura
Poccuiickoii deneparyn, n300paxeHuss OXpaHIEMbIX BUJIOB PACTEHHN U KHUBOTHBIX.



INIAHNPYEMBIE PE3VIJIbTATBI OCBOEHU A [TPOI'PAMMEI 110 BUOJIOTH HA BA30OBOM YPOBHE
CPEJHEI'O OBIIIET'O OBPA30OBAHUA

Cormacno @I'OC COO, ycraHaBiaMBalOTCS TpPeOOBaHMS K pe3yJabTaTaM OCBOCHHS OOy4aronMMUCS
TIPOrpaMM CpEIHEro 00Iero 00pa30BaHMs: JIMYHOCTHBIM, METAIIPEAMETHBIM H MPEAMETHBIM.

JJMYHOCTHBIE PE3YJIBTATHI

B crpykType JTMUHOCTHBIX pe3yJabTaTOB OCBOEHHUS IpeaMera «buomorusy BBIAENEHBI ClEIyIOLe
COCTaBJISIIOIIIME: OCO3HAaHWE OOyYaroUIMMHUCS pPOCCHUMCKON TPakAaHCKOM WIEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CaMOCTOSATENLHOCTH M CaMOONpENENEHHI0, HAIWYMe MOTHBAIMM K OOy4YeHHIO OHOJIOrHH,
LieJIeHAPaBJICHHOE PAa3BUTHE BHYTPEHHHUX YOSKACHHUH JINYHOCTH Ha OCHOBE KITIOUEBBIX IEHHOCTEH M UCTOPHYECKUX
TpaJULUHA Pa3BUTHS OHOJIOIMYECKOrO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCSI PYKOBOJCTBOBATHCS B
CBOEH JISSITENIEHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, TIPUCYIIMMH CUCTEME OMOJIIOrHYecKOro o0pa3oBaHus,
HaJIMYUE YKOJIOTHUECKOT0 MTPABOCO3HAHHMSI, CIIOCOOHOCTH CTaBHUTh LIENTN U CTPOUTH KM3HEHHBIE TUIaHEbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHMs mpeamera «buomorust» nocTuralorcs B €IUHCTBE Y4eOHOH U
BOCTIUTATEIbHON JEATENbHOCTH B COOTBETCTBHM C TPAJUIMOHHBIMM POCCUHCKHUMM  COLMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, TPHHATHIMH B OOIIECTBE IMpaBWIaMH U HOPMaMH
HIOBEJIEHHsI M CITIOCOOCTBYIOT MpPOIEcCaM CaMOIO3HAHMSI, CAMOBOCIIUTAHUS U CAMOPA3BUTHsI, Pa3BUTHSI BHYTpEHHEH
MO3UIIUH JINYHOCTH, MAaTPUOTHU3MA, YBAXKEHUS K 3aKOHY U IPABOMOPSIKY, YEJIOBEKY TPYAa U CTaplIeMy ITOKOJIEHHIO,
B3aMMHOI'O0 YBaXXCHMUs, 6epe>1<Hor0 OTHOLICHHUSA K KYJIBTYPHOMY HACI€AUIO U TpaaulusIM MHOI'OHAalIlMOHAJIBHOI'O
Hapoaa Poccuiickoit @enepanuu, Npupoae U OKpyXkKarollen cpese.

JIMgHOCTHBIE PE3YIbTAThl OCBOCHUA y‘IC6HOFO npeameTa «buomorus» JOJDKHBI OTpaKaTb I'OTOBHOCTH U
CHOCOOHOCTh 00YYaIOIIMXCsl PYKOBOACTBOBAThCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3WIMEH JTHYHOCTH, CUCTEMOM
HECHHOCTHBIX OpHeHTaHHﬁ, TMO3UTUBHBIX BHYTPECHHUX y6e>1<)1eH1/1171, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM LEHHOCTIM
POCCHICKOro OOLIECTBA, PACIIMPEHHE JXM3HEHHOIO OIBITa M OMbITA JEATEIbHOCTH B MPOLECCE peann3aluu
OCHOBHBIX HalpaBJICHUH BOCIIUTATEIBHOMN IEATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa’kIaHCKOro BOCIIMTAHUS:

copMUPOBAHHOCTE TPAKIAHCKONH IMO3MIMM OOYYaIOMIETOCS KaK AaKTHBHOIO M OTBETCTBEHHOTO WIEHA
pOCCHICKOro 00I1ecTBa;

OCO3HAHHE CBOMX KOHCTHTYLIMOHHBIX IIPaB M 00S3aHHOCTEH, yBaXKEHHE 3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH MAEATEIBHOCTH IPH CO3JaHMM Y4eOHBIX IIPOEKTOB, PEIICHUU
y4eOHBIX ¥ [I03HABATENBHbIX 337124, BEITOJIHEHNN OHONOrHIECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH OINpENeNATh COOCTBEHHYIO ITO3UIMIO II0 OTHOLICHHWIO K SIBJIEHHMSM COBPEMEHHOH JKH3HH H
0OBSICHATE €€;

YMEHHE YUYHUTBIBaTh B CBOMX JEHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O B3aMMOJEHCTBUSI JIIOZAEH C
Pa3HBIMH YOSKACHUAMH, KyJIbTYPHBIMH [IEHHOCTAMH U COLIMAIILHBIM ITOTIOKECHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHHS Y4EOHBIX, IO3HABAaTENbHBIX U
HCCIIEOBATEIbCKUX 337[a4, YBAKUTEIBHOTO OTHOLIEHWS K MHEHHIO ONIIOHEHTOB IIPHU OOCYXICHHH CIIOPHBIX
BOIIPOCOB OHOJIOTHYECKOTO COIEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM ESATEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHMS:

c(pOpMHPOBAHHOCTh POCCUIHCKOMN I'Pa’kIAHCKOM MIEHTUYHOCTH, MATPHOTH3MA, YBAXKEHHS K CBOEMY HapO#Yy,
YyBCTBA OTBETCTBEHHOCTU mepen PonuHOH, ropaoctu 3a cBod Kpaid, cBOw PonuHy, CBOH S3BIK U KYJBTYpY,
IIPOIIIOE M HACTOSIEE MHOTOHALMOHAIBHOTO Hapoa Poccuu;

LEHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACIEOWIO M MaMSATHHKAM HPHUPOABI, NOCTHXeHHAM Poccuu B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHWBATh BKJIQJ POCCHHUCKMX YJYEHBIX B CTAHOBICHHE WM Pa3BHTHE OMOIOTHH, MTOHMUMAHHS
3HA4YEHMs OMOIOTUH B IO3HAHMH 3aKOHOB ITPHUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOTO O0IIECTBa;

npeitHas yoexxJ€HHOCTh, TOTOBHOCTD K CIIYXKEHHIO | 3amuTe OTedecTBa, OTBETCTBEHHOCTb 3a €ro CyAb0y;

3) IyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOr0 Hapoaa;

cOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIICHWBAaTh CHUTYalMIO W TPHHUMAaTh OCO3HAHHBIE PEIICHHS, OPHEHTHPYSICh Ha MOPAIBHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



OCO3HaHME JIMYHOTO BKJIa/1a B IOCTPOSHNE YCTONYHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM DOIUTENSAM, CO3JAHHI0 CEMbH HA OCHOBE OCO3HAHHOIO MPUHATHS
LIEHHOCTEN CEMENHOMN )KU3HU B COOTBETCTBUU C TPAIUIMAMU HaponoB Poccuy;

4) 3CTETUYECKOr0 BOCIIMTAHMS

JCTETHYECKOE OTHOIICHNE K MUPY, BKIIIOYast 3CTETUKY ObITa, HAYIHOTO M TEXHUIECKOTO TBOPUECTBA, CIIOPTa,
Tpyna, OOIIECTBEHHBIX OTHOLICHHIH;

TIOHMMAaHKEe YMOLMOHAJIBHOTIO BO3/IEHCTBHUS KUBOI NPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)KEHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIIEHHE IMPOSBIIATh Ka4eCTBa TBOPUYECKOM
JINYHOCTH;

5) ¢usuyeckoro BocnuTaHWSA, G(OPMHUPOBAHUS KYJABTYPbI 3[A0POBbSI M 3MOLMOHAJIBHOIO
OJaronosyyus:

MOHMUMaHNe ¥ peayu3alys 370poBoro u Oe3omacHoro obpasza XHM3HH (340pOBOE MHTaHHE, COOJIO/IEHHE
TMTHEHWYECKUX TPaBWI M HOPM, COaJaHCUPOBAHHBIA PEXHM 3aHATHH W OTAbIXa, perysipHas Quindeckas
AKTHBHOCTbB), OEpEeXHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOUICHHS K COOCTBEHHOMY (H3MYECKOMY H
NICUXUYECKOMY 37I0pPOBBIO;

NOHMMaHHE IIEHHOCTH ITPaBWJI WHIMBHIYaJIbHOTO M KOJUIEKTHBHOI'O 0€30MacHOr0 MOBEJCHUSI B CUTYaIHX,
YTPOXKAIOLIUX 30POBBIO U KU3HU JIIOCH;

OCO3HAHME TIOCIEJNCTBUH M HENPHUATHS BPEIHBIX IPHUBBIUEK (YIOTPEOJEHUSI alKorolyis, HapKOTHKOB,
KypeHHs);

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYAOIIO0uE;

TOTOBHOCTh K aKTHBHOH JIESITENbHOCTH TEXHOJOTHYECKOH M COLMAIbHOW HANpaBIEHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATD, INTAHUPOBATH U CAMOCTOSTEJIbHO BBINIOJIHATH TaKyl0 NEATEIIbHOCTD,

UHTEpeC K pa3sIMuHbIM cepaM MpoeccrOHANBLHON JeSTeTbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oymynied nmpodecchu M pearn3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIaHbBI;

TOTOBHOCTb U CIIOCOOHOCTB K 00pa30BaHHUIO U CaMOOOPa30BAHMIO HA IIPOTSHKCHUH BCEH KU3HHU;

7) 3K0JI0rH4eCKOr0 BOCIIMTAHUS:

9KOJIOTMYECKH LeNIecO00pa3sHoe OTHOIICHHE K MpUpPOAE KaK HMCTOYHUKY JKM3HM Ha 3emje, OCHOBE eé
CYIIIECTBOBAHUS;

HOBBIIIEHUE YPOBHS KOJIOTMYECKON KyIbTYpBI: MPHOOPETEHUE ONbITA IJIAHUPOBAHUSA TTOCTYIIKOB U OLEHKU
HX BO3MOKHBIX IIOCIIEICTBUM AJIs1 OKPY>KAIOLIEH CPEbL;

OCO3HaHHE IN100AJIBHOT0 XapakTepa 3KOJIOTHYECKHX MPOOIeM U IIyTeH UX peLIeHHs;

CIIOCOOHOCTH HMCIIONB30BaTh NMPHOOpETaeMble NMPU M3YYCHHH OHMONOTHH 3HAHUS W YMEHHS IPH PEIICHUU
npo0jeM, CBS3aHHBIX C PAlMOHAIBHBIM IIPHUPOAOINONB30BaHHEM (COONMIONEHHE NpaBWI MOBEIACHHWS B IPHPOIE,
HAaIpaBJICHHBIX HA COXPAHEHHE PaBHOBECHS B SKOCHCTEMaX, OXPaHy BUIOB, 9KOCUCTEM, OHochepbl);

AKTUBHOE HENpUATHE [EHUCTBUM, MPUHOCAIIMX Bpel OKpYXKarolled NpUpOJHOM cpele, YyMEHHe
MPOTHO3UPOBATH HEONATONPHUATHBIE SKOIOTHYECKUE MTOCIENCTBUS IPEANPUHIMAEMbIX NSHCTBHI U MPeNOTBPalIaTh
ux;

HaJIMYUE PAa3BUTOIO SKOJOTMYECKOI'O MBIIIICHHS, 3KOJIOTHYECKOH KYIBTYpBI, OIBITA JEATEIHHOCTH
9KOJIOTMYECKON HANpaBICHHOCTH, YMEHHS PYKOBOACTBOBaThCS MMH B IIO3HABATEIbHON, KOMMYHHKATUBHOM H
COLIMAJIBHON TIPAaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTHUYECKON AEATEINbHOCTH SKOIOTHUECKON HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpMHPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHA HAyKH H
OOIIECTBEHHONW NPAaKTUKH, OCHOBAHHOIO HA JWANOre KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MeECTa B
MIONMKYIBTYPHOM MHPE;

COBEPIIEHCTBOBAHHE SI3BIKOBOM M YHTATENLCKON KYJIbTYPhl KaK CPECTBA B3aMMOJCHCTBUS MEXIY JEOIbMHU
1 TIO3HAHUS MUPa;

MOHNUMaHUe Crenu(ukn OMONIOrMH Kak HayKH, OCO3HAaHMS €€ poin B (DOPMHUPOBAHMH PAIMOHAIBEHOTO
HAyYHOT'O MBIIUICHNUS, CO3JaHUM IIEIOCTHOTO IPEJCTABICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €AWHCTBE MPHUPOJIBI,
YeJoBeKa M OOIIECTBA, B MMO3HAHWHU NPHPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEM COXPaHEHHS MPUPOTHOTO
PaBHOBECHS;

yOXIEHHOCTh B 3HAYMMOCTH OWOJIOTMH /ISl COBPEMEHHOM NMBIIM3AaIWK: OOECIeueHHs HOBOTO YPOBHS
pa3BUTHSI MEIUIMHBI, CO3JaHUE TNEPCIEKTHBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX pelaTh pecypcHbIE MPOOIEeMbI
Pa3BUTHS YEIOBEYECTBA, IIOMCKA ITyTeH BBIX0/1A U3 TI00ANTBHBIX HKOJIOTHYECKHUX MPOOIeM 1 00ecTiedeH s Iepexosa



K YCTOHYMBOMY pa3BHUTHIO, PallOHAIBLHOMY HCIIOJIB30BAHUIO IPHUPOIHBIX pPECypcoB M (POPMHPOBAHMIO HOBBIX
CTaHJAPTOB JKU3HU;

3aMHTEPECOBAaHHOCTh B TIONyYEHUHM OHOJIOTMYECKMX 3HAHUHW B LENSAX IOBBIIIEHHS OOMIEH KyIbTYypBHI,
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIMOHAJIBHOM TPaMOTHOCTH OOYYaroluxcs,
(bopMupyemMoii Ipu U3y4eHNH ONOIOTHH;

MOHUMaHNE CYIIHOCTH METOJOB TII03HAHUS, MCHOJIB3YEMbIX B €CTECTBEHHBIX HayKax, CII0COOHOCTH
WCIIOIb30BaTh MOJTydaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHHUS SBJICHUH OKPYKAIOIIEro MUpa U MPOUCXO/SIIINX B
HEM M3MEHEHHH, YMEHHUE JieJaTh 00OCHOBAHHBIE 3aK/IIOYEHHS Ha OCHOBE HAYYHBIX (DaKTOB M UMEFOIMXCS JaHHBIX C
LIEITBIO MTOTYYEHHs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIONb30BaTh OMOIOTHUECKHUE 3HAHMS Ul PELIEHHs MpoOJIeM B pealbHBIX
KU3HCHHBIX CHTYaIUsiX;

OCO3HaHHWE LEHHOCTH HAay4YHOH  JEATENbHOCTH, TOTOBHOCTH  OCYIIECTBIATH  MPOCKTHYIO H
HCCIIEIOBATENBCKYIO AESTEIbHOCTh HHANBUIYAILHO U B TPYIIIE;

TOTOBHOCTB M CITIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHUIO, K AKTUBHOMY ITOJY4EHHIO
HOBBIX 3HaHHH IO OMOJIOTHY B COOTBETCTBUH C )KU3HEHHBIMH MOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTaHpeHMCTHLIC PE3YIbTAaThl OCBOCHUA y'-Ie6HOFO npeameTa «buosorus» BKIIOYAKOT: 3HAYUMBIE JJIs1
(hopMUpPOBaHUST MUPOBO33PEHHST 00YUAIOIIUXCSI MEKANCIUIUIMHAPHBIE (MEXKIIPEAMETHbIC) O0IEHAyYHbIEe TIOHSATHS,
OTpa)kalollye IEJOCTHOCTh HAayYHOH KapTUHBI MHpa W CHEUU(HKY METOMOB IO3HAHMS, HCIONb3YEMbIX B
€CTECTBEHHBIX HayKaX (BEIIECTBO, JHEPrusl, SIBJICHHE, MPOIECC, CUCTeMa, Hay4dHbId (akT, MPUHIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, WCCIEIOBaHHe, HaOIIOJIEHne, W3MEepeHHe, OSKCIEPUMEHT U JPYTHUX),
YHUBEpCabHbIe YydeOHble AeHCTBUs (TTO3HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYNISATHBHBIC), 00ECIIEYMBAIOIINE
¢dopMupoBanue (QYHKIMOHAIBHON T'PaMOTHOCTH M COLMAIBHOM KOMIIETEHIMHM OOy4arolIuxcsi, CIIOCOOHOCTb
00y4JaronuXxcsl UCIOIb30BaTh OCBOSHHBIE MEKAWCLMIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHMS M YHHUBEPCAJIbHBIC
y4eOHbIe IeHCTBUS B O3HABATEIBHON U COLIMAILHOM MPAKTHKE.

MeranpenMeTHbIe pe3yabTaThl OCBOSHHUS IPOIPaMMBI CPEIHEro 00LIero 00pa3oBaHUs JOKHBI OTPAXKaTh:

OByajieHNe YHUBEPCATbHBIMH Y4eGHBIMH N03HABATEIbHBIMH AeHCTBUSIMU:

1) 6azoBble JIOrHYecKUe AeiCTBHS:

CaMOCTOATEIBHO (POPMYIUPOBATH U aKTYaJIM3UPOBATh NPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIONB30BAaTh NPU OCBOCHUM 3HAHHMH NPHEMBI JIOTHYECKOTO MBIIUICHUS (aHAJIHW3a, CHHTE3d, CPaBHEHUS,
knaccudukanmu, o0OOIIEHNUs), PACKPBIBATH CMBICT OHOJOTMYECKMX TMOHATHH (BBIICISATh HMX XapaKTepHbIE
NPU3HAKH, YCTAaHABJINBATH CBSI3H C APYTHMH MOHATHAMH);

ONpeNeNATh LEeNH NeTeIbHOCTH, 3a4aBasi MapaMeTphl U KPUTEPUH UX JOCTHKEHHUS, COOTHOCUTD PE3yIbTaThI
JeATENFHOCTH C IOCTABJICHHBIMU LIEISIMU;

HCIIONB30BAaTh OUOIOTMYECKHE MTOHATHUS U1 O0BSICHEHNUS (haKTOB M SIBICHUH KUBOW IPUPOLIBI;

CTPOMTH JIOTHYECKHE PACcCyXIeHUS (MHAYKTUBHBIE, JEAYKTUBHBIC, [0 AHAIOTHMH), BBIABIATH
3aKOHOMEPHOCTH M IIPOTUBOPEYHS B paCCMATPHBAEMBIX SIBICHHAX, (OPMYITHPOBATH BBIBOABI U 3aKITIOUYCHUS;

NPUMEHATh CXEMHO-MOJIENBHBIE CPEeNCTBA JUIS IIPEACTABICHUS CYIIECTBEHHBIX CBS3€Hl M OTHOIICHWHA B
U3y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHBOPEYHIl pasHOro poJa, BBIABICHHBIX B PA3IMYHBIX
HH(OPMAIMOHHBIX UCTOYHHKAX;

paspabaTeiBaTh IUIAH pEIICHHWS INpoOJeMbl ¢ Y4ETOM aHajiM3a MMEIOIIUXCA MaTepUalbHBIX U
HeMaTepHaJbHBIX PECYPCOB;

BHOCHTHb KOPPEKTUBBI B JAESATENHHOCTH, OLCHHBATH COOTBETCTBHE PE3YJIBTATOB LEJSM, OLEHHUBATH PUCKU
TIOCTIEZICTBHH JIEATETBHOCTH;

KOOpPIMHUPOBATh M BBINONHATH Pa0OTy B YCIOBHSX PEATbHOrO0, BHPTYAIBHOIO W KOMOWHHPOBAHHOI'O
B3aUMOMCHCTBHS,

pa3BHBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHHHU KU3HESHHBIX TPOOJIEM.

2) 6a30BbIe UCCIIEI0BATEIbCKHIE ICHCTBHS

BJaJIeTh HAaBBIKAMH Yy4eOHO-HCCIEOBATEIBCKOH M IPOCKTHOW JAESATENbHOCTH, HaBBIKAMH pPa3pereHHs
po0GJIeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSTENTbHOMY MOMCKY METOJOB pEIIeHUs] MPaKTHIECKUX 3ajad,
NPUMEHEHHIO Pa3JINYHBIX METO/IOB TIO3HAHHS;



WCIIONIb30BaTh Pa3IMYHBIE BHIBI JESTEIFHOCTH II0 IOIYYEHHIO HOBOTO 3HAHMS, €r0 HHTEpIpETaliy,
peoOpa30oBaHUI0 W NPUMEHEHHIO B YUEOHBIX CHTYAIMSX, B TOM YHCJIE NPH CO3JAaHWU Y4eOHBIX M COLMAJIBHBIX
MIPOEKTOB;

($bopMHpOBaTh HAYYHBIM THUI MBIIUIEHWS, BJAJETh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBHIMH TOHSATHUSIMH H
METOJIaMH;

CTaBUTh M (HOPMYJIHPOBAaTH COOCTBEHHBIE 3aJaudl B 00pa30BATENBHONW JESITENBHOCTH M YKM3HEHHBIX
CUTYaLUsIX;

BBISIBIISITH NTPUYMHHO-CIIE/ICTBEHHBIE CBSI3M M aKTYaJIM3UPOBATh 3a/1a4y, BBIIBUIaTh THIIOTE3Y €€ peleHus,
HaXOJIUTh apTyMEHTHI IS J0Ka3aTelbCTBA CBOMX YTBEPIKICHH, 3a/1aBaTh ITapaMeTphl U KPUTEPUH PELICHUS;

aHAJIM3WPOBATh TIONyYeHHBIE B XOJE peIIeHHs 3a7adyd pe3ylbTaTbl, KPUTHYECKH OIEHUBATH WX
JIOCTOBEPHOCTb, MPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYaLlHsM, OLIEHUBATh IIPHOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH IeJICHANIPABICHHBIH TOMCK MEPEHOCca CPENICTB U CIIOCO0O0B ACHCTBUSI B NPO(ECCHOHATIBHYIO
cpeny;

YMETh EPEHOCUTH 3HAHHS B TIO3HABATEIBHYIO M MPAKTHYECKYIO 00J1aCTH KU3HEAEATETHbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJJBUTaTh HOBBIE WJIEH, NpeJiaraTb OpUTHHAJIbHBIEC MTOJXObl U PEUICHHS, CTABUTh MPOOJIEMBbI U 3aJauH,
JIOITYCKAIOIIHE aJlbTEePHATUBHBIE PELICHHS.

3) padora ¢ undopmanmeii:

OPHMEHTHUPOBATHCS B PA3TUYHBIX HCTOUHUKAX HH(POPMAIHMHU (TEKCTE Y4eOHOT0 OCOOMsl, HAyYHO-TIOMYJISIPHOM
JUTEpaType, OWOJOTMYECKUX CJIOBAapsSX M CIPABOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHere),
aHaJIM3UPOBaTh HWH(MOPMALMIO pa3IMYHBIX BUAOB M (OPM TpEJCTaBIICHUS, KPUTHYECKH OICHUBATh €€
JIOCTOBEPHOCTh U HEITPOTHBOPEYHBOCTH;

(dbopMynMpoBaTh 3ampockl M MPUMEHSTH pa3lUYHbIE METOJbl NPU TOMCKE M OTOOpE OHOJOrMYeCcKOM
uHbopManuK, He0OXOUMOM JIJIsl BBIMTOIHEHHS y4eOHbBIX 3a/a4;

HpHOOpeTaTh OIBIT MCIOIb30BaHUSA MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH, COBEPLIEHCTBOBAThH
KYJIbTYpPY aKTHUBHOTO MCIIOJIb30BAHUSI PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATEIBHO BBIOMPATh ONTUMANBHYIO (OpPMY NPEACTABIEHHSA OMOJIOTMYECKOW MH(OpMAIMU (CXEMBI,
rpaduKy, 1MarpaMMbl, TaOJIHUIIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAY4YHBIH S3bIK B KauecTBE CpeAcCTBa Ipu pabore ¢ Ouomormyeckoit uHbopmarmeii:
NPUMEHATh XUMHYECKHe, (GHU3MYECKHe M MaTeMaTHYeCKHe 3HaKM M CHMBOIBI, (OpMynbl, abOpeBHATypy,
HOMEHKJIATYpPY, UCIIONIB30BaTh U IPEOOPa30BBIBATH 3HAKOBO-CMBOJIMUECKHE CPEICTBA HATJISIHOCTH;

BJIaJIeTh HABBIKAMH PACIO3HABAHUS U 3aIIUTHI HHPOPMALNH, HHYOPMALMOHHON 0e30MIaCHOCTH JIMYHOCTH.

OsJjajeHne yHUBepCcaIbHBIMH KOMMYHHKATHBHBIMH JefiCTBUSIMH:

1) obmenue:

OCYILECTBIIATE KOMMYHHKALMK BO BeeX cepax KM3HHM, aKTHBHO yJ4acTBOBATh B AUAJIOTE MM JUCKYCCHHU IO
CyIIeCTBY 0OCY)XIaeMOi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBHICKA3BIBATH CY)XKIECHHS OTHOCHTENHHO BBIIOIHEHHS
IpeAgaraeMoi 3aaud, YYUTBIBATh MHTEPECHl M COIVIACOBAHHOCTh MO3UIMN APYTMX YJYaCTHUKOB [Hajora WM
JIICKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEICTBA OOLICHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX 3HAKOB, NIPEATIOCHUIOK
BO3HHKHOBEHHS KOH()INKTHBIX CUTYaLlH, YMETh CMAT4aTh KOH()IMKTHI U BECTH [IEPETOBOPHI;

BIIQJICTh Pa3IMYHBIMU CHOcOOaMH OOIIEHWS M B3aWMOICHCTBHA, MOHMMATh HAMEPEHMS APYTHX JIIOAEH,
MIPOSBIISITH YBAKUTENHbHOE OTHOIIICHNE K COOECETHUKY U B KOPPEKTHOH (opme HOpMyTHpOBATH CBOU BO3PAKEHUS,;

Ppa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHMS C UCTIOJIb30BAHUEM S3BIKOBBIX CPEIICTB.

2) cOBMeCTHAsl AeSITETbHOCTD:

MOHNUMAaTh W WCIIONH30BaTh MPEHMYIIECTBA KOMAHAHOW M WHAWBUIYaNbHOH pabOTHl TpU PEIICHUN
OMONIOTHYECKON TPOOIIEMBI, 000CHOBEIBATh HEOOXOINMOCTh TIPUMEHEHHUS TPYIIOBEIX (JOpM B3aUMOICHCTBUS TPH
penreHnn yaeOHOM 3a1a4u;

BBEIOMPATh TEMAaTUKy W METONBI COBMECTHBIX ICHCTBHI C Y4€TOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
KaXJIOT0 WICHA KOJJICKTHBA,;

MIPUHAMATh IIEJTM COBMECTHOW JIEATENFHOCTH, OpPTaHW30BBIBATH M KOOPIWHMPOBATH JEHCTBHSA IO €&
JMOCTIDKEHHIO: COCTaBIATh IDIAH JEWCTBUHA, PACIPENeNsiTh PONd C yIETOM MHEHHH YYaCTHHKOB, OOCYXKIATh
pe3ynbTaThl COBMECTHOI paboTHI;

OIICHMBATh Ka4deCTBO CBOET0 BKJIAJAa W KAXKIOrO YYacTHMKAa KOMAaHIB B OOMMH pe3ynbTar I1o
pa3paboTaHHBIM KPUTEPHSIM;



Ipe/yiaraTh HOBBIE IPOEKTHI, OLEHUBATH HIECH C IO3MIUHM HOBH3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKOH
3HAYNMOCTH;

OCYIIECTBIISTH TIO3UTUBHOE CTPATETUYECKOE MOBEACHHUE B PA3IUUHBIX CUTYAIHX, IPOSBIATH TBOPUECTBO U
BOOOpakeHUe, ObITh HHUINATHBHBIM.

OBgJjageHne yHUBEPCATbHBIMH PeryJIATHBHBIMH AeHCTBUSIMU:

1) camoopranu3amms:

WCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIS BBIIBICHHUS MPOOJIEM M MX PEIICHHs B JKU3HEHHBIX M y4eOHBIX
CUTYaLUsIX;

BBIOMpaTh Ha OCHOBE OWOJOTMYECKMX 3HAHWH IIENEBBIE M CMBICIIOBBIE YCTAHOBKM B CBOMX JEHCTBHSX U
MOCTYTIKaX 110 OTHOIIEHHIO K KUBOW IPUPOJIE, CBOEMY 370POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITETIbHO ~ OCYIIECTBJISITH [TO3HABATEIBHYIO JIEATENBHOCTD, BBUIBISTH IIPOOJIEMBI, CTaBUTh |
(opMynHpoBaTh COOCTBEHHBIE 3a/1a41 B 00pa30BaTENLHON AESTEIBHOCTH U )KU3HEHHBIX CUTYaIHsX;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PELICHHs NMPOOJIEMBbI ¢ YYETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U MpeANOoYTeHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM;

pacumpsTh paMKH y4eOHOTr0 TIpeIMETa Ha OCHOBE JINYHBIX MPEATIOYTEHHH;

Jie7aTh OCO3HAHHBIN BBHIOOD, apIyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh PUOOPETEHHBIN OMBIT;

CIOCcOOCTBOBAaTh (POPMHUPOBAHUIO M TIPOSBICHUIO IIMPOKOM SPYIUIMU B PAa3HBIX OOJIACTSAX 3HAHHH,
IIOCTOSIHHO ITTOBBIIIATH CBOM 00pa30BaTeNbHbIN M KyIbTYPHBIH yPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHTYallMsIM, BHOCHTh KOPPEKTHBBI B JIESTENLHOCTb, OLIEHHBATh COOTBETCTBHUE
pe3yabTaTOB LIENSAM;

BJIaJICTh HABBIKAMU TI03HABATENLHON pepiIeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX
NPOIIECCOB, MX DPE3YJIbTATOB M OCHOBAHMWH, HMCIONB30BaTh MPUEMBI pe(IIeKCHU JJIsl OLEHKH CUTYalluH, BhIOOpa
BEPHOT'0 PELICHUS;

yYMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

IPUHAMATh MOTHUBBI U apTYMEHTBI IPYTHX IIPU aHAIN3€E Pe3yIbTaToB JEATEIIbHOCTY;

3) npuHsiTHE cefs1 U APYTUX:

HPUHUMATh ce0sl, IOHNMas CBOU HEOCTATKH M JOCTOMHCTBA,;

IPUHAMATh MOTHUBBI U apTYMEHTBI IPYTHX [IPU aHAIN3€E Pe3yIbTaToB JEATEIbHOCTY;

IPU3HABATh CBOE MPABO U MPABO JIPYrHX Ha OLIMOKY;

pa3BHUBaTh CIOCOOHOCTH IOHUMATh MUP € ITO3UIMH APYTOT0 YeIOBEKa.

INPEIMETHBIE PE3YJIbTATbBI

[IpeametHbie pe3ynbTaThl ocBoeHMsi mporpammbl COO mo Ouonormu Ha 0a30BOM YPOBHE BKIIIOYAIOT
crienuduyeckue i ydeOHoro mpeamera «bHONOTHsS» HaydHble 3HAHHS, YMEHHS M CIIOCOOBI IEHCTBHH 110
OCBOCHHUIO, MHTEPIIPETALlMU M NPeoOpa3OBaHUIO 3HAHMIL, BHIBI NEATEIFHOCTH IO IOIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHHIO 3HAHUH B PAa3JIMYHBIX YYEOHBIX CHTYaLUsX, a TAKKE B PEalTbHBIX )KU3HEHHBIX CHTYallUsX, CBI3aHHBIX
¢ 6uosorueii. B mporpamMme mpenMeTHbIE pe3yabTaThl IPEACTABIEHBI [0 ToiaM 00Y4eHUS.

[penmeTHBIe pe3yabTaThl OCBOCHHS yueOHoro npeamera «buonorus» ¢ 10 knacce NOIKHBI OTPaXKaTh:

copMUPOBaHHOCTH 3HAHMIT O MeCTe W PONM OHOJIOTMH B CHCTEME HaYYHOI'O 3HAHHUS €CTECTBEHHBIX HayK, B
(OpMHPOBaHHN COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHBI MHpAa W HAYYHOTO MHPOBO33PEHHS, O BKIAle
POCCHICKHMX M 3apyOeXKHBIX Y4EHBIX-OMOJIOTOB B pa3BHTHE OHMONOTHH, (HYHKIMOHAIBHOH IPAaMOTHOCTH YelIOBEKa
JUTS pELeHUs )KU3HEHHBIX 3a71a4;

YMEHHE pacKphIBaTh COICP)KAHUE OHMOIOTHYECKHMX TEPMHHOB M TOHATHH: JKU3Hb, KIETKA, OPraHH3M,
MeTtabonmm3M (0OMEH BEIIECTB WM TPEBpallleHHe SYHEPTHH), TOMEOCTa3 (CaMOpEryisls), ypPOBHEBas OpPTaHU3AII
JKHBBIX CHCTEM, CAMOBOCIIPOU3BEICHHE (PEIPOAYKIINSI), HACIEACTBEHHOCTh, H3MEHUYMBOCTD, POCT U Pa3BUTHUE;

YMEHHE U3Jlaratb OMOJOTHYECKHE TEOpHH (KIETOYHas, XPOMOCOMHAs, MyTallMOHHAs, IICHTpaJbHAS JI0rMa
MoJeKyJsipHOM Ownomorun), 3akoHel (I. Mennens, T. Moprana, H. W. BapmnmoBa) m yueHms (0 meHTpax
MHOrooOpasusi W TPOMCXOXKAEHHS KyIbTYpHBIX pacteHnid H. WM. BaswioBa), onpenensiTe TpaHUIBl HX
TIPUMEHUMOCTH K >KHBBIM CHCTEMaM;

YMEHHE BJIaJeTh METOJIaMH HAyJHOTO MO3HAHHUS B OMOJOTWH: HAOIIONEHHE M OMHCaHHE KUBBIX CHCTEM,
TIPOLIECCOB M SIBJICHWH, OpPraHM3als W IPOBEICHHWE OWOJOTMYECKOro 3KCIEPHMEHTA, BBIABIKECHHE THMIOTE3bI,



BBISBIICHHEC 3aBHCHMOCTH MEXIY HCCICIyeMbIMU BeIMYMHAMH, OOBSICHEHHE TONYYECHHBIX pe3y/IbTaTOB,
HCTIONB30BAaHHBIX HAYYHBIX TIOHATHIl, TEOPHH W 3aKOHOB, YMCHHE JENaTh BBIBOJbBI HA OCHOBAHHU MOJYYECHHBIX
pe3yNbTaToB;

YMEHHE BBIJIENATH CYIIECTBEHHBIE IPU3HAKA BHPYCOB, KIETOK MPOKAPHUOT M IYKapHOT, OIXHOKIETOYHBIX U
MHOTOKJICTOUHBIX OpPTaHM3MOB, OCOOCHHOCTH IIPOIIECCOB: OOMEHa BEIIECTB M IPEBPAICHUS 3HEPTUH B KIETKE,
(OTOCHHTE3a, IUIACTUYECKOTO W JHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio03a, OIUIONOTBOPEHHUS,
Pa3MHOXKEeHUsI, ”HIUBUAYAJILHOTO Pa3BUTHsI OpraHu3Ma (OHTOTreHe3);

yYMEHHE TPUMEHATh MOJTYYEHHbIe 3HAHUS i1 OOBSICHEHUS OHMOJIOTMYECKHX IPOIECCOB M SIBICHUH, IS
TIPUHATHUS TPAKTHYECKUX PEUICHUH B TIOBCEIHEBHON HM3HU C IeIbI0 o0ecriedeH st 0€30MacHOCTH CBOETO 3/10POBBS
1 3710pOBBSI OKPY’KAIOIIHX JIFO/IEH, COONIOIEHNs] HOPM TPaMOTHOTO TOBEJCHHUS B OKpY)KAaIOIIEH NPHUPOIHON cpee,
TIOHMMaHNe HEeOOXOJANMOCTH HCIIOIb30BaHMS JOCTH)KEHHH COBPEMEHHOW OWOJIOrMM ¥ OWOTEXHONOTMH ISt
palroHAIFHOTO NPUPOIOIIOIB30BaHNS;

yYMEHHE pelIaTh dJIeMeHTapHbIe TeHETHYECKUE 33/1a41 Ha MOHO- ¥ IMTMOPHIHOE CKpelUBaHKe, CLEIIEHHOe
HacJIeJOBaHHUE, COCTABIISATh CXeMbl MOHOTMOPHUJHOTO CKPEIUBAHUS ISl TIpEeJICKa3aHus HacIeA0BaHuUs TIPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BHITIONHSATH JJAOOPaTOPHBIE U MPaKTU4ecKue padoThl, COONI0ATh TpaByia Mpy padoTe ¢ yueOHBIM U
71200paTOPHBIM 000PYIOBaHUEM;

yYMEHHE KPHUTHUYECKH OIEHUBATh W WHTEPIPETUPOBATh HH(POPMAIMIO OHOJIOTHYECKOrO COAEpXKaHUs,
BKJIFOUAIOIIYIO IICEBJIOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX MCTOYHHUKOB (CpPEICTBa MacCOBOH WMH(poOpMaluu, HaydyHO-
NONYJSIpHBIE MaTepHalibl), STUUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEOBaHWH B OHOJIOTHM, MEAUIMHE,
OMOTEXHOIOTHH;

yMEHHE CO03/laBaTb COOCTBEHHbIE TIMChbMEHHBIE M YCTHBIE COOOLICHUs, 0000mas OHONOTHYECKYIO
I/IH(bOpMaIlI/I}O N3 HECKOJIbKUX UCTOYHUKOB, I'PaMOTHO HUCIIOJIb30BaTh MMOHATHUMHBIN armapar 6I/IOJ'IOFI/II/I.

[IpenmeTHbIe pe3yNbTaThl OCBOCHHS yideOHOro npeamera «buonorus» ¢ 11 kiacce NOMKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIK OHOJIOTMH B CHCTEME HaYYHOI'O 3HAHMsI €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUN COBPEMEHHOHW €CTECTBEHHO-HAyYHOH KapTHHBI MHpAa W HAYYHOTO MHPOBO33PEHHS, O BKJIAle
POCCHHCKHMX M 3apyOeXHBIX Y4EHBIX-OHMOJIOTOB B pa3BUTHE OHMONOrHHM, (HYHKIMOHAIBHOM IPaMOTHOCTH 4YelIOBEKa
JUIs pELleHNs )KU3HEHHBIX 3a71a4;

YMEHHE DPACKpBIBaTh COACP)KAHUE OUOJOTMYECKHX TEPMHUHOB M HOHATHH: BHA, HOMYIAUUsS, T'€HO(OHI,
SBOJIOLMS, JBHXKYIIME CHIbL ((pakTopbl) IBOJNIOLMH, HPUCIIOCOOIEHHOCTh OpPraHM3MOB, BHI000pa30BaHHME,
9KOJIOTHYECKHe (HaKTOPhI, HKOCHCTEMA, HMPOAYLEHTHI, KOHCYMEHTbI, PEAYLEHTHI, LEMH MUTAHUs, SKOJIOTHYecKas
nupamu/Ia, Ouoreorenos, orocdepa;

YMEHHE H3JIarath OHOJIOTHYECKHe Teopuu (dBomonuoHHas Teopus Y. JlapBuHA, CHHTETHYECKas TEOPHs
SBOJIIOLIMM), 3aKOHBI M 3aKOHOMEpHOCTH (3apozmpimieBoro cxoxcrBa K. M. bopa, yepemoBaHus TINIaBHBIX
HarnpaBiieHuit u myreit sBomonuu A. H. CeBepiioBa, yuenus o 6uocdepe B. 1. Bepnazckoro), onpeensiTe rpaHUIibl
UX IIPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIAJETh METOJaMH HAy4HOI'O IO3HAHUS B OWOJIOTMH: HaOJIIOJCHHE M ONHMCAHUE JKUBBIX CHCTEM,
NPOLIECCOB M SIBJICHWH, OpraHHM3alis M HPOBeJEeHHE OHOJIOTHYECKOTrO SKCIEPUMEHTA, BBIABIDKEHHE THIIOTE3bI,
BBISIBIICHHE 3aBHCHMOCTH MEXIY HCCIEAyeMbIMH BEIMYMHAMH, OOBSCHEHHE IONYYEHHBIX pEe3yNIbTaTOB,
UCIIONB30BAaHHBIX HAyYHBIX IOHSTHI, TEOPHH M 3aKOHOB, YMEHHE JelaTh BBIBOIBI HA OCHOBAaHHMH ITOJYYEHHBIX
Pe3yIbTaTOB;

YMEHHE BBIIEIATh CYIICCTBEHHBIC NMPU3HAKUA CTPOSHHS OMONOTMYECKHX OOBEKTOB: BHIOB, MOITYJIALMIA,
NPOAYLEHTOB, KOHCYMEHTOB, pEOYLIEHTOB, OHOTreOleHO30B M  JKOCHCTEM, OCOOSHHOCTH  IIPOLECCOB:
HACJIEICTBEHHOH HM3MEHYMBOCTH, €CTECTBEHHOr0 0TOOpa, BHIOOOpa30BaHHMS, MPUCIIOCOOIEHHOCTH OPraHU3MOB,
JeHCTBHS JKOJOTMYECKHX (DaKTOPOB Ha OPTAaHW3MBI, IEPEHOCAa BEMIECTB W IIOTOKA JHEPTHH B JKOCHCTEMaX,
AQHTPOIOTCHHBIX M3MEHEHUH B 9KOCHCTEMaX CBOSH MECTHOCTH, KPYrOBOPOTA BEIIECTB U OHOT€OXUMHYECKHUX LIHKIIOB
B Omocdepe;

YMEHHE TPUMEHATH IMOJTYYeHHbIE 3HAHHS Ul OOBSCHEHUS OWOJNIOTMYECKHX INPOIECCOB M SBICHHH, IS
NPUHATHS TPAKTHYECKUX PEIICHUH B MMOBCEIHEBHOM KHU3HH C LETbI0 o0ecriedeH s 6e30MacHOCTH CBOETO 310POBbBS
U 3JI0pPOBBSI OKPY)KAIOIIHX JIIOACH, COOMIONCHUSI HOPM IPaMOTHOI'O TOBEICHUS B OKPY)KAIOIIEeH PUPOTHOH cpere,
NOHMMaHHe HEeOOXOAUMOCTH HCIONB30BAHUS JIOCTH)KCHUH COBpPEMEHHOW OHWONOrMM Ui pallMOHAIBHOTO
TIPUPOJIOTIONB30BaHHS;

YMEHHE pelIaTh 3JeMEHTapHble OHOJIOTHYESCKHE 3a]a4H, COCTABISATh CXEMbI IEPEHOCA BEIIECTB M YHEPTUH B
9KOCHCTeMaXx (IETH MTUTaHMs);



YMEHHE BHITIONHATH JIAOOPATOPHBIC U MPAKTUYECKHE pabOThI, COOMIOAATE MpaBmIa P paboTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYOBaHHEM;

YMEHHE KPUTHYECCKH OIICHHBATh W WHTEPIPETUPOBATh HH(OPMAIUIO OHOJOrHMYECKOr0 COICpKaHMS,
BKJIFOYAIOIIYIO TICEBAOHAYYHbBIC 3HAHUS M3 Pa3IMYHBIX MCTOYHHKOB (CPEICTBA MAacCOBOH HH(pOpMANUH, HAYYHO-
MOMYJSIPHBIE MATEPHAIIBI), PACCMATPUBATh TIIO0ATBHBIC 3KOJIOrHUSCKUE MPOOIIEMbI COBPEMEHHOCTH, (HPOPMHUPOBATH
0 OTHOIICHHIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO37aBaTh COOCTBCHHBIC IMCHbMECHHBIC U YCTHBIC COOOIICHHUS, 0000mIass OHOJIOTHYECKYIO
HH(OOPMAIINIO U3 HECKOIBKHUX UCTOYHHKOB, TPAMOTHO HUCIIONb30BATh MOHATHIHHBIN armapaT OHONIOrHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuoteka [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



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

11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOT U 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6mmoreka [OK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoaunuecTtBO
4acoB
Ko ara
IIp A
HT U3ydeHus
akr | Hara DJIeKTPOHHBbIE
No po (paxTHyeckas
Hye | U3ydYeHHS undposbie
n/ Tema ypoka Jb )
0 Be cku | (M1aHupyemasi o0pa3oBaTejibHbIE
HBI
ero e ) pecypcebl
e
pad
pa oT
oot
bl
bl
bu6mmoreka [IOK
https://m.edso0.ru/863e612
buonorus B cucteme Hayk 1 2
https://m.edso0.ru/863e632
a
Merto1bl TIO3HAHUSA KUBOU TPUPO/IBI.
bu6mmoreka [JOK
[Ipaktrueckas padota Ne 1 «Mcrnonb3oBanue
1 0.5 https://m.eds00.ru/863e612
Pa3IMYHBIX METOJIOB MPU U3yYECHUU )
OHOJIOTHYECKNX OOBEKTOB) -
bubnuoreka [JOK
buosorndeckue CUCTEMBI, MPOIIECCHI U UX
1 https://m.eds00.ru/863e656
W3y4yeHue 4
. bubmuoreka [JOK
XUMHUYeCcKUi cocTaB KiIeTku. Boga u
4 1 https://m.eds00.ru/863e674
MHHEpaJIbHbIE COJIU o



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

bubmuoreka [JOK

5 benku. CoctaB u cTpoeHue 6eIKoB https://m.edso0.ru/863e6b7
2
depMeHTHI — OHOJIOTUYECKHE
karanu3atopsl. JlaboparopHas padora Ne 1 bubmmoreka [JOK
6 «M3yueHne KaTamuTHYECKONH aKTUBHOCTH 0.5 https://m.edso0.ru/863e6b7
(hepMeHTOB (Ha IPUMEPE aMHJIa3bl WU 2
KaTaJiasbl)»
bubmmoreka [{OK
7 VYraesopl. JInmuasr https://m.eds00.ru/863e687
0
bu6moreka [IOK
8 Hyknennosbie kucnotel. ATD https://m.edsoo.ru/863e6d5
C
HcTopust 1 METOIbI H3YdEHUSI KIIETKU bubmorexa IOK
9 P APLHEYH ) https://m.eds00.ru/863e6e8
Knerounas teopus g
10 KiteTka xak meisocTHast )KuBasi CUCTeEMa
CtpoeHue s3yKapuoTHYECKON KIIETKH.
bu6mmoreka [JOK
JlaGopaTtopnas padota Ne 2 «M3yueHue
11 CTPOCHHMS KJICTOK PaCTCHHM, ’KUBOTHBIX 0.5 https://m.eds00.1u/863€6T0
P Ii ’ ’ ' https://m.edso0.ru/863e716
rpuOOB U OaKTepHUl MO MUKPOCKOTIOM Ha c
TOTOBBIX MUKpOIIpEnapaTax U UX OMHCAHUEH N
bubmuoreka [JOK
12 OOMeH BelecTB WM METab0JIM3M https://m.edso0.ru/863e766
C
bu6mmoreka [JOK
13 ®doTtocuHTe3. XEMOCUHTES https://m.edsoo.ru/863e7c9

8



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

bubmuoreka [JOK

14 dneprerurieckiit oOmen https://m.edso0.ru/863e7aae
JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.
Muro3. JIaboparopuas padorta Ne 3 bubnmoreka [JOK
15 «HaOmroneHre MUTO3a B KJIETKaX KOHYUKA 0.5 https://m.eds00.ru/863e7dc
KOpEIIKa JTyKa Ha TOTOBBIX 4
MHUKpOTIpEriapaTax»
bubmmoreka [{OK
16 buocuntes 6enka. Peakuust MmaTpuyHOTO htps://m.eds00.rU/8636796
CUHTE3a e
bu6moreka [IOK
17 Tpancnsmus — 6nocuHTe3 OENKa https://m.edso0.ru/863e796
€
bu6mmoreka [IOK
18 Hexnerounsie GopMbI )KU3HU — BHPYCHI https://m.edsoo0.ru/863e754
0
bu6mmoreka [IOK
https://m.eds00.ru/863e81b
19 ®dopMbl pa3MHOKEHUST OPTaHU3MOB 6
https://m.eds00.ru/863e831
€
. bu6mmoreka [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO0pa3oBaHuEe U Pa3BUTHE MOJIOBBIX KICTOK.
OmnonotBopenue. Jlaboparopuas padora Ne bubmorexa [IOK
21 0.5 https://m.edsoo.ru/863e81b
4 «M3ydeHue CTpOeHUs MOJOBBIX KJIETOK Ha 6
TOTOBBIX MUKpOIIpenapaTax»
bu6mmoreka [JOK
22 WNHauBuayanbHOE pa3BUTHE OPraHU3MOB https://m.edso0.ru/863e843

6



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436

I'eHeTnka — Hayka 0 HaCIEICTBEHHOCTU U

bubmuoreka [JOK

23

U3MEHYUBOCTH https://m.eds00.ru/863e86f2
bu6mmoreka [{OK
3aKOHOMEPHOCTH HACIIEAOBAHUS TPU3HAKOB.

24 https://m.edso0.ru/863e887
MOoHOTHOPHUIHOE CKpEIIMBAaHUE 8
JurnbpuHoe CKpeImmnBaHue. 3aKOH Bubmnmoreka HOK

25 ] https://m.edsoo.ru/863e89a
HE3aBUCHMOT'0 HACJICIOBAHUS IPU3HAKOB A
ClerieHHO€ HAcJIeI0BaHUe MPU3HAKOB.

JlabopaTtopnast padota Ne 5 «3yuenue bubnuoreka [JOK

26 pe3yabTaTOB MOHOTHOPHTHOTO | 0.5 https://m.edsoo.ru/863e8c6
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(PHIIbI 0
Ha TOTOBBIX MHKPOTIPEIIapaTax»

bu6mmoreka [IOK
I'eneruka nona. HacnenoBanue mpu3HaKoB,

27 https://m.edsoo.ru/863e8c6
CIIETVIEHHBIX C MOJIOM 0
N3menunBocts. HenacienctBennas
M3MEHYUBOCTh. JIJaboparopHas padora Ne 6.

28 N3yuenne MoaupuKamoHHOM 0.5 bubmorexa HOK

yq A ' https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TOCTPOCHHUE BapUAIIIOHHOTO
psAlla U BapuallMOHHOW KPUBO
HacnenctBeHHas ”3MEHYHBOCTb.

29 Jlaboparopnas pabota Ne 7. «AHanus 05 bubnunoreka [JOK
MyTalui y Jpo30(uiel Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTpernaparax»

bu6mmoreka [JOK

30 I'enetnka yenoBeka https://m.edso0.ru/863e8d7
8

31 PezepBHblit ypok. O0oO1IeHNE 110 TeMe



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

«HacnencTBeHHOCTh U U3MEHYUBOCTh
OpPraHU3MOB»

bubmmorexa [IOK
32 Cenexius Kak HayKa U TpoIecce 1 https://m.edsoo.ru/863e921
4
MeTo1bl ¥ JOCTUKEHHUSI CEIEKIIUHN PACTEHUI bubmmorera [JOK
33 LA e 1 https://m.eds00.ru/863e921
Y KUBOTHBIX 4
bubmmoreka [{OK
34 buoTexHoorNsa Kak 0Tpacib NPOU3BOACTBA 1 https://m.eds00.ru/863e933
6
OBIIEE KOJJMYECTBO YACOB I1O 34

[TPOTPAMME



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

11 KVIACC

KoaudecTBo 4acoB

Kon [pakr flara DJIeKTPOHHbIE
TPOJI Hara “3yyeHus
Ne HYECK undposbie
Tema ypoka Becer | BbHBI H3YYeHU S
n/n e (bakTnueckasn) =~ OOpasoBaTeJbHbIE
0 e (n1aHupyemast)
pabor pecypcbl
pabo
bl
ThI
1 DBOJIIOIHS ¥ METOJIBI €€ U3yUeHUs 1 bubmorexa [TOK
H a v https://m.edsoo.ru/863ea20e
9 WcTopus pa3BuTHs npeacTaBieHuit 00 1 bubnuoreka [IOK
SBOJIOITHHA https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 M 1
AKPOSBOTIOMIA https://m.edsoo.ru/863e9cle
[Tomynsmus Kak aIeMeHTapHasi eTuHUIA
4 BH/Ia U dBOtoNMM. JlabopaTopHas 1 05 bubmuorexa [JOK
pabota Ne 1 «CpaBHEeHHE BUOB TIO ' https://m.eds00.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPUIO»
5 JIBmKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) IBOJIOLUH https://m.edsoo.ru/863e9da4
bubnuoreka [JOK
6 E i1 0TO 1
CTCCTBEHHBII OTOOP H €ro oMl https://m.edso0.ru/863e9ed0
Pe3ynbratel 3BoOIIOIMY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BHUJ000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK

pabota Ne 2 «Onmucanue
MIPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa»

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

bubmuoreka [JOK

8 Hanpapetitst i MyTi MaKpOIBOMOLI https://m.edsoo0.ru/863e9cle
9 HeobOpaTumocTs 3BOITIONINAN
10 Wcropus xu3Hu Ha 3emiie U METObI €€
H3y4YeHUS
11 ['MnoTe3bl NPOUCXOKIACHUS KU3HHU HA bubnuorexa [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie Mo spam U bubnuorexa [JOK
epuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATaMbI YBOJIOIUN
PacTUTEIBHOTO U JKHBOTHOTO MHPA. Bu6morexa [IOK
13 [Tpaktuyeckas pabora Ne 1 «I/IzzfquHe 0.5 https://m.edsoo.ru/863ea8bc
HCKOTIAeMBIX OCTATKOB PACTCHHH U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cucTemMa OpPraHu4ecKOro bubnuoreka [IOK
MHpa https://m.edsoo.ru/863ea48e
bubnuoreka [IOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) https://m.e dsogru 1863e3C0C
16 JBwxymue cuitbl (hakTopsbl) bubnuoreka [JOK
aAHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIMU IBOJIOLUHU YEJIOBEKA
18 YenoBeyeckue packl U MPUPOIHBIC bubnuoreka [JOK
aJanTaly 4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHblit ypok. O6001IeHHE 110 TEME
19 «BO3HUKHOBEHUE U pa3BUTHE )KU3HHU HA
3emie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [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
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

Abunotnueckue dakropsl. JlaboparopHas
pabora Ne 3. «Mopdoorndeckue
0COOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT

bubmmoreka [{OK

22 oburanus». JlaboparopHas padora Ne 4. 05 https://m.edsoo.ru/863eb10e
«BrusiHUE cBETa HA POCT U PA3BUTHE
YepEeHKOB KOJIeycay
bubnuoreka [JOK
23 buotnieckie gakrop! https:// m.edSO(])_.[ ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
24 nonyssnud. [IpakTudeckas padora Ne 2 05
«[ToAaCcY€T MIOTHOCTH MOMYJIISALIHI
Pa3HBIX BUJOB PACTCHUID)
bu6mmoreka [IOK
25 Coo0mecTBa OpraHu3MoB — OHOIIEHO3 httos://m.edsoo.ru/863ebA46a
bubnuoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHUCTEMBI) httos://m.e dsogru 1863eh46a
OcHoOBHBIE TIOKa3aTeNIN SKOCUCTEMBI.
27 DkoJstornueckue nupamuapl. CBoMCTBa bubnmorexa [IOK
skocrctem, CyKieccus https://m.edso0.ru/863eb5fa
28 [IpupoaHbIEC IKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobdanpHas s3kocucTeMa bubnnoreka [JOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS bubnunoreka [JOK
o6uocdepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Onochepe 3emiu
33 CocymiecTBoBaHUE MIPUPOBI U bubnunoreka [JOK



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

YCJI0BCYCCTBA

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

PesepBHbIit ypok. O000IICHIE TEMBI

34 «Coo011ecTBa U 3KOJIOTHYECKUE 1
CHUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyomnioB A.M. u 1p.;
[Tox penaxuueii [laceunuka B.B. AkiinonepHoe ob6mectBo «M31aTeabCcTBO
«ITpocseiienue»

* buonorus, 11 knacc/ [Taceunux B.B., Kamenckuit A.A., Py6oiioB A.M. u nip.;
[Tox penaxnueii [Taceunuka B.B. AkinonepHoe o6mectBo «M31aTeabcTBO

«HpOCBGIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






