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HOACHUTEJBHASA 3AITMCKA

[Ipu pazpaboTke mporpamMmbl MO OUOJOTHU TEOPETHYECKYI0 OCHOBY IS
OTIPEJICIICHNS MOAX0A0B K (DOPMHUPOBAHUIO COACPKAHUSA Yy4EeOHOTO MpeaMeTa
«buonorus» coctaBwin: KoHIenTyaibHble mnojoxeHus PIrocC COO o
B3aMMOOOYCIIOBICHHOCTA II€JIeH, COAEep)KaHUsA, PE3yJIbTaTOB OOYYECHHS W
TpeOOBaHUN K YPOBHIO MOATOTOBKU BBIMYCKHUKOB, TMOJOXKEHHUS 00 oOumx
HEISAX W TMPUHIMUINAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBbI
cpeadero oomero oOpazoBanus B Poccuiickoit depeparuu, a Takke
MOJIOKEHUS O crelupurKe OUOIOTUH, €€ 3HAUCHUHU B MIO3HAHUY KMBOUW MPUPOJIbI
u oOecreueHWr CYIIECTBOBaHUSI uyesnoBedeckoro ooOmiecta. CoriacHo
Ha3BaHHBIM TOJOKEHUSIM, OINpPEACNICHbl OCHOBHBIE (DYHKUIMU MPOTpaMMBbI IO
OHOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Ouosoruu Ja€T MNpeACcTaBiICHUE O LEsiX, 00 oOmen
CTpaTeruu OOy4YeHUs, BOCIUTAHUS M PA3BUTHUA OOYYAIOIIMXCA CPEJCTBAMU
yueOHoro mnpenmera «buonorus», ompexpenser oOs3aTelIbHOE NPEIMETHOE
colepKaHUe, €ro CTPYKTYypy, paclpeielieHHe Mo pasjenamM U Temawm,
PEKOMEHYeMYI0 IOCJIEI0OBATEIbHOCTh H3Y4YEHUsI Y4eOHOro Marepuaia ¢
y4€TOM  MEXIPEIMETHBIX U  BHYTPUIPEAMETHBIX  CBS3€U,  JIOTHUKH
00pa3zoBaTeILHOTO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yYarOmMUXCs.

B nmporpamMmme 10 OHOJIOTMM Tak)Ke€ YUMUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METAlpPEeJAMETHBIM M MPEIMETHBIM pPe3yjbTaTaM
oOyueHuss B (OPMUPOBAHUM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIIHHOM
JESATETbHOCTU/Y4EeOHBIX JEHCTBUI OOYyYarolmMXCs MO OCBOEHHUIO COJIEPKAHUS
OMOJIOTMYECKOTr0 00pa30BaHMUS.

B mporpamme mno Owonormu (10-11 xkmaccel, 0a30BBIl  YpOBEHB)
peanu3oBaH MNPUHIUIT MPEEMCTBEHHOCTH B M3y4YE€HHM Ouojoruu, Onaronaps
yeMy B HEH MpOCMaTpUBAETCs HAMPaBICHHOCTh HAa pPa3BUTHE 3HAHUMH,
CBSI3aHHBIX C (POPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
IIEHHOCTHBIX ~ OPUEHTAllM  JUYHOCTH,  DSKOJOTMYECKOTO  MBIILICHHUS,
MPEJICTAaBICHUM O 30pOBOM 00pa3e KU3HU U OEpEeKHBIM OTHOIIECHHUEM K
OKpyXarwuied npupogHod cpeae. Ilosromy Hapsagy ¢ U3ydeHUEM
00IIeONOIOTUYECKUX TEOpUH, a TaKKe 3HAHUM O CTPOCHUM >KHUBBIX CHCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX MPOIIECCOB B
mporpaMme 1o OWOJIOTHH yAETIEHO BHUMAHHE WCIOJIB30BAHHUIO TMOJYYCHHBIX
3HAHUU B MOBCEAHEBHOM XKU3HU AJIS PEIICHUS TPUKIIAIHBIX 3a]1a4, B TOM YHCJIE:
NpoPMIaKTUKA ~ HACTEACTBEHHBIX  3a00J€BaHUN  YEJIOBEKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS HKOJIOTUYECKHU



11€JIeCO00pa3HOr0 TIOBEIECHUSI B OKPYXAloIIel MPHUPOAHON cpeae, aHamu3a
BIIMSTHHSI XO3SICTBEHHOW JIESITEIHOCTH YEeNIOBEKa Ha COCTOSTHUE MPHUPOJHBIX U
HUCKYCCTBEHHBIX  JKOCHCTEM. YCWJICHHE BHUMAaHHMS K  TNPUKIATHON
HampaBlIeHHOCTH  yueOHoro  mpeamera  «buwosnorus»  MpPOAMKTOBAHO
HE0OXOIMMOCThIO 00€CIIeUeHHUsl YCIOBUM JIs PEUIEHUs] OJHOM U3 aKTyaJIbHbIX
3aa4 IKOJBHOTO OWOJIOTMYECKOTO 00pa3oBaHMs, KOTOpas Mperojaraer
dbopmupoBaHue y 00y4aroUIuXxcsi CIOCOOHOCTH aJlallTUPOBATHCS K U3MEHEHUSIM
JMHAMUYHO Pa3BUBAOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHe cpeaHero oOIero oOpa3oBaHHs 3aHHUMAET Ba)XKHOE
Mecto. OHa obecnieunBaeT (OPMHUPOBAHUE Y 00YUYaIOIIMXCS MPEICTABICHUHN O
HAy4YHOW KapTHHE MHpA, paciupsieT 1 00001IaeT 3HaHus O KUBOM mpupoe, eé
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPraHM3allH U 3BOJIIOLHH, CO3AET
YCIOBUSL JJIsi: TO3HAHWSA 3aKOHOB JKMBOM MPUPOAbI, (OPMUPOBAHUS
(yHKIIMOHANBHON TPaMOTHOCTH, HaBBIKOB 3J0POBOIO M 0O€30MacHOro odpasa
KU3HU, HKOJOTMYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIICHUS K JKHUBOH
MIPUPOJIE U YEITIOBEKY.

bonbmioe  3HaueHume  OmoyorMs  MMEET  TaKXke IS pelIeHHsA
BOCIIUTATENIbHBIX ¥ Pa3BUBAIONIMX 3a/lad CPEIHEro o0mero oOpa3oBaHUA,
coruanu3anuu obydaromuxcs. M3ydeHue OHOIOTHH OOECIIeUYHBACT YCIOBHUS
wis  (GOpPMHPOBAHMS ~ HWHTEIUICKTYaJdbHBIX,  KOMMYHHKAIIMOHHBIX |
MH(POPMAIIMOHHBIX  HAaBBIKOB, ACTETUYECKOW  KyJIbTYpbl, CIHOCOOCTBYET
MHTErpauyu OMOJIOTUYECKUX 3HAHUM C MPEACTABICHUSMU U3 JIPYTUX Y4eOHBIX
OpEeIMETOB, B YAaCTHOCTH, (U3MKH, XUMUHU U Treorpaduu. Hazpanubie
HOJIOKEHUsI O TpeHa3HaueHuu ydyeOHoro mnpeamera «buonorus» cocraBuiu
OCHOBY JUIsl OIpeJeeHUs] MOJAXOAO0B K OTOOPY U CTPYKTYPUPOBAHMIO €TrO
COJIepKaHusl, PEJCTABICHHOTO B MPOTPaMME 110 OMOJIOTHH.

O160p conepkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHI KYJIbTYPOCOOOPa3HOTO IMOAXO0/a, B COOTBETCTBHH C
KOTOPBIM OOydaromuecs: JOJDKHBI OCBOWTH 3HAHWSI M YMCHHSI, 3HAUUMBIC IS
dopmMupoBaHusi 00mIEH KYyJIbTYpbl, OMPEICIAIONINE aJCKBAaTHOE IOBEIACHHE
YeJI0OBeKa B OKPYKAIOIICH MPUPOJTHON Cpefie, BOCTPEOOBaHHBIC B IIOBCEAHEBHOU
KU3HU U TIPAKTHYECKOH NesTenbHOCTH. Oco00e MecTO B ATOW CHCTeMe 3HaHUH
3aHUMAIOT DJJIEMEHTHl  COJCP)KAHHs, KOTOPBIE CIyXaT OCHOBOW st
dopMUpOBaHUS TPEACTABICHUH O COBPEMEHHOH €CTEeCTBEHHO-HAYy4HOM
KapTHHE MHpa M [EHHOCTHBIX OpPHUEHTAIMSIX JIMYHOCTU, CIIOCOOCTBYIOIINUX
ryMaHHU3aI[uu OMOJIOTHYECKOro 00pa3oBaHMS.

CrpykTypupoBaHue coiepkaHHUs y4eOHOTO MaTepuana B MporpamMme Io
OMOJIOTMH OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYCHUS 3HAHUU 00



OTJIMYUTENIbHBIX OCOOEHHOCTSIX KUBOM MPUPO/IbI, O €€ YPOBHEBOM OpraHU3aluu
U DBOJMIONMU. B COOTBETCTBMM C 3TUM B CTPYKType Y4YEOHOro mpeaMera
«buronorus» BBIACIEHBI CIEAYIOIINE COACPKATEIbHbIE JIMHUU: «buosorus kak
Hayka. MeToabl Hay4yHOTo No3HaHus», «KieTka kak Ouonoruyeckas cucreMa,
«OpranusMm Kak Ouosornueckas cuctemay, «CucreMa HU MHOrooopasue
OPraHUYECKOTO MHpPa», «IBOJIOLUSA KUBOM NPUPOIBD, «IKOCHCTEMBI H
IIPUCYIIIME UM 3aKOHOMEPHOCTHY.

Lens u3yuenus yuebHoro npeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJICHUE OOYyYalolMMHUCA 3HAaHUAMH O CTPYKTYPHO-(DYHKIIMOHAJIbHON
OpraHu3allMi >KUBBIX CHCTEM pA3HOTO paHra M NOpHOOpPETeHHE YMEHUU
UCIIOJIB30BaTh 3TU 3HAHUA I TPAMOTHBIX JE€HCTBUN B OTHOIIEHHH OOBEKTOB
KUBOU MPUPOJIBI U PELIECHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

JocTrkeHne 1enu u3ydeHust ydyeOHoro mnpeameta «buonorus» Ha
0a30BOM YpOBHE 00ECIIEYMBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOEHHUE O0YYAIOIMIMMUCA CHUCTEMBl 3HAaHUN O OMOJOTHYECKHX TEOPHSX,
YYEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTe3aX, MNpaBUiIaX, CIyXallux
OCHOBOH 17151 JOPMUPOBAHUS MPEJICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHUpPa, O METoJaX HAy4YyHOro TO3HAHUSA, CTPOCHHUH, MHOTOOOpa3uu U
OCOOCHHOCTSIX KUBBIX CHUCTEM PA3HOTO YpPOBHS OpPraHM3AlMH, BBIAAIOIIUXCS
OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTUY;

(dopmMupoBaHue y 00y4yaroUMXcs MO3HABATEIbHBIX, HHTEIJIEKTYaIbHBIX U
TBOPUYECKHX CIOCOOHOCTEW B MPOLECCE aHAIW3a JAHHBIX O MYTSIX Pa3BUTHA B
OMOJIOrMM HAY4YHBIX B3TJISAOB, UJIEH U MOJXOAOB K M3YYEHMIO KHUBBIX CHCTEM
Pa3HOro YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOYyYalolmuxcsi OOImel KyJIbTypbl, (QYHKIIMOHAIBHON
IPaMOTHOCTH, pa3BUTHE YMEHUM OOBSCHATH M  OLIEHUBATh  SBJICHUS
OKPY’)KaIOLIEro MHUpa >KMBOW IIPUPOABI HA OCHOBAaHMM 3HAHUW M OIIBITA,
NOJyYEHHBIX MPU U3Y4YE€HUU OUOJIOTHH;

(GopmupoBaHue y OOy4yaroUMXcs YMEHHUH WIUIIOCTPUPOBATh 3HAUCHUE
OMOJIOTMUYECKUX 3HAHUNA B NMPAKTUYECKOW NEATEIbHOCTU YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIMIMHCKHUX TEXHOJIOTUHN U arpoOMOTEXHOIOT U

BOCIMTaHUE YOEKIEHHOCTH B BO3MOKHOCTHU ITO3HAHUS YEJIOBEKOM >KMBOM
IOPUPOJIBI, HEOOXOIMMOCTH OEpEeXKHOrO0 OTHOUIEHHWs K HEH, COOII0AeHUs
ATUYECKUX HOPM IIPU NPOBEACHUH OMOJIOTUYECKUX UCCIIEI0BaHUI;

OCO3HaHWE IIEHHOCTU OMOJIOTMYECKUX 3HAHWM I TOBBILICHUS YpPOBHS
AKOJIOTHYECKOM KYJIbTYpbI, A1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCEAHEBHOM >KU3HU
IUISL OLIEHKHU ITOCIIEICTBUM CBOEU JAEATEIbHOCTH MO OTHOLIEHUIO K OKPYXKAIOLIEH



cpeae, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHME M  COOJIOJIGHHE Mep
npouIaKTUKN 3a00JeBaHUMH.

B cucreme cpennero obmiero obpazoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS 00s3aTEIBbHBIM YYCOHBIM IIPEIMETOM, BXOJISAIIUM B
COCTaB MpeaMETHOM 00macTn « ECTeCTBEeHHO-HAyYHBIE TIPEIMETHD).

Jns u3yudeHus: Ouoyiorud Ha 0a30BOM YpPOBHE CpPEIHEr0 OOIIEero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 knacce — 34 vaca (1 yac B Hezelno), B
11 xnacce — 34 gaca (1 gac B HeaemI0).



COAEPKAHUE OBYYEHUA
10 KIIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOLIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKaMu, (uiaocodueil, 3TUKOH, 3CTETHKON H
npaBoM. Ponb Oumosiornu B (OpMHpPOBAaHUM COBPEMEHHOM HAYYHOW KapTUHBI
mupa. Cucrtema OMOJIOTHYECKHUX HAYK.

Metoapl MO3HAHUSI JKUBOM TPUPOJLI  (HAOMIOAEHUE, HKCIEPUMEHT,
OMHUCaHUe, HU3MEpeHHue, KinaccupuKanus, MOJCIUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JdeMoHcTpanuu:

IToptpersr: Y. dapsun, I'. Mengens, H. K. Konpnos, [x. Yorcon n @.
Kpuk.

Tabmuiel 1 cxembl: «MeTo bl MO3HAHUS JKUBOUW TPHPOIBIY.

JlabopaTopHble U NpakTU4ecKue padoThbl:

[Tpaktrueckas pabora Ne 1. «Mcmonbp3oBaHue pa3IWYHBIX METOJOB IMPHU
M3YYCHUH OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 MX OPraHU3 AU,

XKupbie cuctembl (OMOCHUCTEMBI) KaK MPEIMET H3YYCHHS OHOJIOTHH.
OTnnune )XKUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CpoiicTBa OmocucteM MW UX pa3HooOpaswe. YPOBHH OpraHU3alMHU
OMOCHCTEM:  MOJICKYJSAPHBIA, KJICTOUHBIH, TKAHEBBIA, OPraHU3MEHHBIMH,
MOMYJISIIMOHHO-BUIOBOM, PKOCHCTEMHBII (6rOreoIeHOTHYECKHIN),
ouochepHsIil.

JdeMoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TIPHU3HAKH SKU3HW», «YPOBHU
OpraHU3alUU KUBOU IPUPOIBD.

O6opynoBanue: Moaenb Mojekyisl JJHK.

Tema 3. XuMH4YeCKHIl COCTAB U CTPOEHHUE KJIETKH.

XVWMHYECKUN COCTaB KJIETKH. XUMHUYECKHUE DJIEMEHTBI: MaKPO3JIEMEHTBHI,
MUKPO3JIEMEHTHI. Bo/la 1 MUHEpAJIbHBIE BEIIECTBA.

QOyHKIUM BOABI M MUHEpaJIbHBIX BellecTB B Kierke. [lognep:kanue
OCMOTHYECKOT0 OaliaHca.

benku. CoctaB u crpoeHue 6eIKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHumble W 3aMEHHUMBIE aAMHUHOKHUCIOTBHI. AMHHOKHUCIOTHBIA COCTaB.
YPpoBHU CTPYKTYpBI OCIKOBOM MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUUHAS U



YeTBEpTUYHAs CTPYKTypa). XMMHUYECKHE CBOMcTBa OenkoB. buonoruueckue
(yHKIUU OEJIKOB.

®depmeHThl — Ouonornueckue Katanuzaropel. CrpoeHue ¢depmeHTa:
aKTUBHBIA WLEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamunsbl.
Otnnuus pepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

VYraesoasl: MoHOcaxapuibsl (IVIIOKo3a, pubo3a u  J1e30KCUpu003a),
aucaxapubpl  (caxaposa, JIakKTO3a) W MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
1esuono3a). buonornueckne QyHKIMM yIriIeBOJIOB.

Jlunuasl:  Tpurnuuepuasl, Qoconunuasl, crepouasl. ['mapoduIbHO-
ruapopoOHbIe cBoiicTBa. buonorndeckue ¢QyHkuuu aunuaoB. CpaBHEHHE
YIJ€BOJIOB, OCIKOB U JUMHUIOB KaK HCTOYHUKOB SHEPTHUH.

Hyxnennoseie kucnorsl: JJHK wm PHK. Hykmeormaer — moHOMEpSI
HykJIenHOBBIX KucnoT. Crpoenune um ¢(ynkuuun [IHK. Crpoenue m ¢dyHKIIMU
PHK. Buast PHK. AT®: ctpoenue u pyHKIMNH.

[wutosmornas — Hayka o kietke. Kruerounas Tteopus — npumep
B3aMMOJICUCTBUA UAEH U (aKTOB B HAyYHOM IO3HAHUU. MeToabl M3y4YeHUS
KJIETKH.

Knerka kak menoctHast >xkuBas cucrema. OOIMe MNPU3HAKUA KIIETOK:
3aMKHYyTasi HapykHasi MmemOpana, monekynsl JIHK xak renernyeckuii ammapar,
cUCTeMa CHHTe3a Oeska.

Tunsl KIEeTOK: 3yKapuoTHYecKas W TpokapuoTuueckas. OcoOeHHOCTH
CTPOEHUS MPOKapuoTHUUEeCKOn KieTku. Kinerounas crenka O6akrepuil. CTpoeHue
AYKApUOTHUYECKON KiIeTKHM. OCHOBHBIC OTJIIMYHUS PACTUTEIILHOMN, >KMBOTHOM M
IpUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KIIETOYHAsl CTEHKA, TNIMKOKAJHUKC,
ux @Qyukaun. [lnasmatudeckass MemOpaHa, €€ cBoWcTBa M (DYHKIUH.
[urormnasma u e€ opranouabl. OgHomemOpannbie opranouzbl kietku: OIIC,
anmapat [onbmxu, nu3ocoMbl. [loTyaBTOHOMHBIE OPraHOWABI  KIIETKU:
MUTOXOHJIpUH, IUacTUAbL. [IponcxoxkaeHne MUTOXOHIAPUN U TUIacTUA. Buisl
wiactusl. HememOpaHHbie OpraHOUIbI KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTD,
LHEHTPHUOJIHN, PECHUYKH, KTYTUKU. OYHKIIUM OPraHOMIOB KIETKHU. BKiroueHus.

SAnpo — perynsaTopHsiil eHTp kieTku. CTpoeHue sajpa: sijaepHas 000J04Ka,
KapuoIlIa3mMa, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcHOpPT BEIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.



Junarpammel:  «PacnipenenieHue XUMHYECKHX DJJIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenrne XUMUYECKUX SJIEMEHTOB B dKUBOU MIPUPOE».

Tabnuiel u cxemol: «llepuoanueckasi Tabauila XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoneKynbl BoAbl», «buocunre3 Oenkay, «CTpoeHUE MOJIEKYJIbI
oenkay», «Ctpoenue pepmentan, «Hyknennossie kucnothl. JJHK», «Ctpoenue
Monekynsl  AT®», «CrpoeHue 3YKapuOTHYECKOW KIETKW», «CTpoeHue
KUBOTHOM  KIETKW», «CTpOEHHME pacTUTENBHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKONU  KIETKW», «CTpOoeHHE sapa KIETKH», «YTJIEBOIBIY,
«JIummuaey.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, 00OpYJOBaHUE Ui MPOBEACHUS
HaOJII0JICHUM, W3MEPEHUMN, PKCIEPUMEHTOB, MHUKpOMIpenapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATbHBIX KIIETOK.

JlabopaTopHblie U NpaKkTUYecKue padoThl:

Jlabopatopnasi pabora Ne 1. «M3ydeHue KaTaTUTHUYECKOW aKTHUBHOCTHU
(dbepMeHTOB (Ha MpUMEpEe aMIIIa3bl MIIM KaTajias3bl)y.

Jlabopatopnast pabora Ne 2. «UM3ydeHme CTpoeHUs KIETOK pacTCHHH,
KUBOTHBIX U OaKTepUil O] MUKPOCKOIIOM Ha FOTOBBIX MHUKPOIIpENapaTrax u ux
OTMCAHUE.

Tema 4. ’/KuzHenesiTeJIbHOCTh KJIETKH.

OOmeH BemecTs, WM MeTab0IM3M. ACCUMILISINS (TIJIACTHYECKUN OOMEH)
U JUCCUMIISINS (PHEPreTUYeCKuid 0OMEH) — JIBe CTOPOHBI €AMHOrO MpoIecca
MeTrabonu3ma. Poilb 3aKOHOB COXpaHEHHS BEIIECTB M DHEPTUU B MOHUMAHHUH
MeTaboau3ma.

Tumbr oOMmMeHa BemiecTB: aBTOTPO(HBI U rerepoTpodHbIi. Poib
(dbepMeHTOB B 0OOMEHE BEIIECTB U NIPEBPAILICHUH SHEPTHH B KIIETKE.

®orocunte3. CBetoBas W TemHOBas ¢¢a3bl (oTocuHTe3a. Peakuuu
dorocunTeza. DddexkTuBHOCTL GoTOCMHTE3a. 3HAueHHe (HOTOCHUHTE3A IS
®Ku3HM Ha 3emiie. BiusiHue ycnoBui cpenpl Ha (OTOCHHTE3 U CIOCOOBI
NOBBIIEHUS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHHTE3UpPYIOIUe OakTepuu. 3HAUYEHHE XEMOCHHTE3a
JUTSL )KU3HU Ha 3eMIIe.

DHepreTrueckuii 0OMEH B KIleTKe. PaclieruieHne BEeliecTB, BbIICIECHUE U
aKKyMYJIMpPOBAaHHME SHEPrMM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonu3. bpoxkenue u ero BuAbl. KHCIOPOAHOE OKUCICHHE, WU KIETOYHOE
JbIXaHUE. OkucnurenbHOE dbochopmrpoBanue. D¢ hHeKTUBHOCTD
HHEPreTUYecKoro oOMeHa.

Peakuun matpuuHoro cunte3a. ['enetnueckas uHpopmanus u JJHK.
Peanuzanusi reHeTndyeckord MHPoOpMaluu B KieTKe. ['eHeTUuecKui Koa U ero



corictBa. TpaHckpunuusa — Marpuunbli cuHTe3 PHK. Tpancmauus -
OouocuHTe3 Oenka. Ortanbl TpaHciasuuu. KonupoBanue aMuUHOKHUCIOT. Pounb
pubocoM B OMOCHHTE3€e OemKa.

Hexkiierounsie ¢popmbl xu3HU — BUpYyChl. MicTopust oTKpbiTUs BUpycoB (/1.
N. HBaHoBckuii). OCOOEHHOCTH CTPOEHUS W KU3HEHHOIO LHKJIA BHUPYCOB.
bakrepuodaru. bose3sHu pacTeHuil, >XMBOTHBIX M YEJIOBEKA, BbI3HIBACMBIC
BUpycamu. Bupyc nmmynoaepuuura yenoseka (BUY) — Bo3oyaurens CITN/a.
OOpatHast  TpaHCKpuWILIMs, peBepTraza ©  uHTerpaza. lIpodunakTuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHMIA.

JdeMoHcTpanuu:

IHoptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuiel u cxembl: « Turbl muTanusy, «Metabonu3my», «MHUTOXOHIPHUSY,
«OHepreTuueckuil 0omMen», «Xmopomnact», «Porocunres», «Crpoenue JHK»,
«Ctpoenne u (QyHKIIMOHUpOBaHHE TeHa», «CuHTE3 Oenkay, «[ eHeTHueCKwit
ko1, «Bupyce», «baktepuodarn», «CTpoeHHEe U KU3HEHHBIA UK BHpYyCa
CIN/[a, 6axrepuodaray, «Permkarus JJTHK».

O6opynoBaHue: MOJAETA-ANTIIAKAIAN «Y 1BoeHHE JAHK 51
TpaHCKpUMIU», «brocunTe3 6enka», «CTpoeHue KIETKN», MOJIETb CTPYKTYPbI
JTHK.

Tema S. PazMHoOKeHHe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounslit 1Mk, wim >KU3HCHHBIM MK KiIeTku. MHTepdaza u MuTo3.
[Ipomeccrl, mpoTekaromre B nHTepdase. Permnmukamnus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JMIUIONHBIA W TalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATH/IBI.
[{uTosornueckue OCHOBBI PAa3MHOKEHUS W HWHIMBUIYAJIbHOIO pPa3BUTHS
OpTraHU3MOB.

Henenue knetku — Muto3. Craaun muto3sa. [Iponecchl, Mpoucxoasiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOIOrnYecKuil CMbICIT MUTO3A.

[Iporpammupyemas ru0eib KIETKH — aronTo3.

@opMbl  pa3MHOXKEHHS OpPraHM3MOB: Oecrmojioe | TMojoBoe. Busl
Oecrosoro  pa3MHOXKEHHS: JICJIEHHE HaJBO€, TIOYKOBaHHE OJHO- U
MHOTOKJIETOYHBIX, cropooOpa3zoBaHue, BEre€TaTUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHMPOBAHUE OPTraHU3MOB, €70 3HAUYCHHE JJISI CEJIEKLIHH.

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECTIONOTO.

Meito3. Ctangun meiiosa. [Iporecchl, mpoucxXoadiue Ha CTaauaX Menosa.
IToBenenue xpomocom B Meio3e. Kpoccunrosep. buonornueckuii cmbicia u
3HAYCHHUE MEHO03a.



'ameTorenes — mporecc oOpa3oBaHUs IMOJOBBIX KIETOK Y >KHUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKHU U sIMYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX
KJIIETOK — raMmeT (CrepMaro3ou/l, SIMIEKJIeTKa) — CIepMaTOreHe3 W OBOTCHES.
OcoOeHHOCTH CTPOCHHS SUILEKIECTOK W CrepMaTo3oujoB. OII010TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3Buthe (OHTOreHe3). OMOpPUOHAIBHOE pa3BUTHE
(3mOpuorenes). Jtanbl IMOPUOHAIBHOTO PA3BUTHA Y MO3BOHOYHBIX JKMUBOTHBIX:
npoOieHue, racTpyisnus, opraHoreses. [locramOpuonansHoe pazButue. THUIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUSA: NPSIMOE, HENpsAMoe (JIMYMHOYHOE). BrusHue
cpedbl Ha pa3BUTHE OPTraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU Pa3BUTHS.

JdemoHcTpanun:

Tabmunel 1 cxembl: «DoOpMbl pa3MHOKEHUSI OPraHU3MOBY», «JlBolHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BerertaTuBHOE pa3MHOKEHHE
pacteHui», «Jlenenne wietkn Oaktepuii», «CTpoeHHE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Kietounblid 1ukiny, «Pemmukamus JJHKy», «Mutosy,
«Merosy, «IIpssmoe u HenpsAmMoe pa3BUTHEY», «['aMeTOreHe3 y MIIEKONUTAOIINX
U 4esoBeKka», «OCHOBHBIE CTaJIUM OHTOTCHE3A.

O6opynoBaHue:  MHUKPOCKON, MuUKpompenapatsl  «CrepMaTo30ubl
MJICKOIIUTAIOIIETOY», «JSliuekneTka Miekonuraromero», «Kapuoknne3 B
KJIETKaX KOpEIIKa JTyKa», MarHUTHAasE MOJENb-anIuInKaus «Jlenenue KieTkn»,
monens JIHK, monens metada3HoOM XpOMOCOMBI.

JlabopaTopHblie U NpaKkTU4ecKne padoThbi:

Jlabopatopnasi pabora Ne 3. «HaGmronenne mMuTo3a B KJIETKaX KOHUYMKA
KOpEUIKa JTyKa Ha FOTOBBIX MUKPOMpenapaTax».

JlabopatopHasi pabotra No 4. «l3ydeHue cTpoeHUs MOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieAcTBEHHOCTH 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTukHu. Mcropus pa3BuTus TreHETHKU. Poiib
IIUTOJIOTUM U dMOPHUOJIOTMH B CTAHOBJICHUM T€HETHKU. Bkiaa poccuiickux u
3apyOeKHbIX  YY4€HBIX B  pa3BUTHE TIEHETUKH. MeToAbl  T€HETUKHU
(ruOpuaONOrHYeCKUd,  LUUTOTEHETUYECKUM,  MOJEKYISIPHO-T€HETUYECKUI).
OCHOBHBIE T€HETUYECKHE TTOHATHS. ['eHeTHYeCcKasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpEIIMBaHUU.

3aKOHOMEPHOCTHA  HACJIEIOBAaHUSI  MNPU3HAKOB, YCTaHOBJIEHHbIE [
Mennenem. MoHOrHOpUIHOE CKpelllMBaHUE. 3aKOH eauHOo00pazusi TMOpHUIOB



nepBoro mnokojeHus. IIpaBuino JTOMUHUPOBAHUA. 3aKOH PaCUICIICHUS
IpU3HAKOB. [ unore3a unctorsl ramer. I1oaHOE U HEMOTHOE TOMUHUPOBAHUE.

JlurubpunHoe cCKpeluBaHue. 3aKOH HE3aBUCHUMOTO  HacjeJI0BaHUs
npu3HaKoB. [lluToreHeTmyeckre OCHOBBI  AUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upyroniee CKpEIIIMBAHUE. Hcnonb3oBaHue AHATU3UPYIOIIETO
CKpEILUBaHUs JIJIsl ONIPEACIICHUS] TEHOTHUIIA OCOOHU.

CuemieHHoe HacneAoBaHue npu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIE€JOBaHHMI0 TeHOB. HapylieHue cuerieHuss TeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasi TEOPHUSI HACIEICTBEHHOCTH. | eHeTHYeCKUE KapThl.

['enernka noma. XpoMOCOMHOE ONpeAesieHrue noia. AyToCOMBI U TIOJIOBBIE
xpomocombl. ['omMoramMeTHsle M rereporameTHble OpraHu3mbl. HaciienoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MMOJIOM.

N3MeHunBOCTSD. Bugel  nW3MeHUMBOCTH: HECHACJICJCTBEHHAs] W
HacleACTBeHHasA. Poib cpeapl B HEHACHEICTBEHHOW  M3MEHYHUBOCTH.
XapakTepucTiuka MoIu(DUKAITMOHHOW M3MEHUMBOCTH. BapuanunoHHBIN psg u
BapuanuMoHHass KpuBaid. Hopma peaknum npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbBIC MPU3HAKKA U X HOpMa peakiuu. CBoicTBa MOAU(PUKAIIMOHHON
W3MEHYHUBOCTH.

HacnencrBenHnasi, wiv TreHOTUIIMYECKAs, U3MEHYMBOCTh. KoMOnHaTHBHAsS
U3MEHUYMBOCTh. Meiio3 W TMOJOBOM TpOILecC — OCHOBA KOMOMHATHBHOMN
M3MEHYMBOCTUA. MyTalMoHHass W3MEHYMBOCTh. Kiaccuduxamus MyTaimii:
FE€HHbIE, XPOMOCOMHBIEC, T€HOMHbIE. Yacrora ¥ NPUYMHBI MyTalHM.
Myrtarennbie (pakTopbl. 3aKOH TOMOJOTUYECKHX PSIZIOB B HACJIEICTBEHHOMN
u3menunsocty H. 1. Basuiosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuortun udenoBeka. OCHOBHBIE METOJbI N€HETUKHU
YeJI0BEKa: rE€HEaJOTUYECKUN, OJIM3HEIOBBIH, HUTOT€HETUYECKHIA,
OMOXUMUYECKUN, MOJIEKYsipHO-TeHeTnYeckuil. COBpEMEHHOE OmpeJieieHUue
TE€HOTHUIA: MIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHHUE, B TOM YHUCIIE C
nomoisto [1I[P-ananu3a. HacnencrBenHble 3a0o0jieBaHMs YEIOBEKA: T'€HHBIE
00s1€3HU, 00JIE3HU C HACIIEICTBEHHON MPEIPacoIOKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue W TreHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIUIIBI 370pOBOTO 00pa3a KU3HU, JUATHOCTUKH, MPO(UIAKTUKY U JICUCHUS
reHeTUYeCKuX 00se3Hel. MenuKko-reHeTuueCKoe KOHCYJIbTUPOBAHUE. 3HAUCHHE
MEJIUIIMHCKON TE€HETUKU B TMPEAOTBPAIICHUHM M JICYCHUM TIE€HETUYECKUX
3a00JIeBaHUI YeTOBEKA.

JdeMmoHcTpanuu:



[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr u  cxembl: «MOHOTMOPUIHOE  CKpEIIMBAHME M €0
LIUTOTC€HETUYECKAST OCHOBA», «3aKOH PACIICIUICHUS U €r0 LIUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOThI ramer», «JIuruOpuaHoe  CKpeuMBaHUeE,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIHOTO  CKpeHiuBaHus», «Meio3y,
«B3auMonenCcTBUE aJUIENBHBIX TE€HOBY», «l €HETHMYeCKHe KapThl PaCTECHHM,
KUBOTHBIX U YeNOBEKa», «[ eHeTnka moisa», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CLUEIUIEHHOTO C Tmonom», «KapuoTumbel YeloBeKa W KUBOTHBIX», «Bumsl
M3MEHYUBOCTIY, «MoaudukannoHHas U3MEHUUBOCThY, «HaciegoBanue pesyc-
dakTopay, «I'eHeTuka rpymi KpoBu», « MyTalimoHHAs U3MEHUYUBOCTHY.

O6opynoBaHue: MOJETH-aNTUIHKAIIN «MOHOTHOPUTHOE CKPEIIUBAHUEY,
«Henonnoe nomuHMpoBaHue», «urnOpuaHoe ckpemmBanue», «llepekpéct
XpPOMOCOM», MHUKPOCKOT M MHKpompemnapaT «J[po3odwmra» (HopMa, MyTamuu
(bOpMBI KPBUTEEB M OKPACKH TeJa), repbapuii «I opox MOCEeBHOW.

JlabopaTopHble U NpaKkTHYecKue padoThl:

Jlabopatopnast padota Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTUOPHUIHOTO CKPEIMBAHUS Y JPO30(DHUITBI Ha TOTOBBIX MUKPOTIpEapaTaxy.

JlaGopatopHass pabora Ne 6. «lM3yueHme  MoaAMQpUKAITMOHHOMN
VU3MEHUYHUBOCTH, IIOCTPOCHUE BAPUALIMOHHOTO PsiJia U BAPUALIMOHHOW KPUBOW.

Jlabopatopnast pabota Ne 7. « AHanu3 MyTanuii y 1po30¢Quiibl Ha TOTOBBIX
MHKpOITpEnaparTax».

[Ipaktuyeckas pabora Ne 2. «CocrtaBieHue M aHAIW3 POJIOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenexkunst opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa U Mpouecc. 3apokKIECHUE CEIIEKIUNA U JOMECTUKAIUSL.
Yuyenue H. WM. BaBunoBa 0 1eHTpax MNPOUCXOXKIACHUS M MHOTO0Opa3us
KyJIbTYPHBIX pacTeHUU. LIeHTphI NpOUCXO0KAEHUS TOMAIIHUX )KUBOTHBIX. COpT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MacCOBBI U HHAUBUAYAIbHBIA OTOOPHI
B CEJIEKIMU pAaCTeHHI M *KUBOTHBIX. OLIEHKA 3KcTephepa. BiIM3KopoACTBEHHOE
ckpeniuBanue — UHOpuauHT. Ynctas nunus. CKpelMBaHUE YUCTBHIX JMHUH.
['erepo3uc, wnu rubpuanas cuina. HepoacTBeHHOE CKpeluBaHue — ayTOPUAMHT.
Otnanénnas tubpunmzanus U e€ ycrnexw. VICKyCCTBEHHBIM MyTareHe3 H
MOJIYYEHHUE TIOJIMIJIOUIOB. [IOCTHKEHUS CEJIEKIMA PACTEHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kak oTrpaciib TPOU3BOACTBA. ['€HHAs MHXKEHEpHUsA. JTallbl
co3ganusi pekomOuHantHOM JIHK um TpaHcrennsix opranu3zmoB. Kietounas



uHxkeHepus. KrnerouHele  KynbTypbl. MHKPOKIOHAIBHOE  PAa3MHOKECHHE
pactennil. KiloHMpOBaHHME BBICOKONPOAYKTUBHBIX CENBCKOXO3SMCTBEHHBIX
OpraHU3MOB. DKOJOTMYECKHe U 3tudeckue mpodnembl. MO — reHeTHuecku
MOJIU(PUIIPOBAHHBIE OPTaHU3MBI.

JlemoncTpanuu:

[Hoptpersr: H. Y. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBanos.

Tabmuupbl 1 cxeMmbl: Kapta «LIeHTpbl MPOUCXOXKIEHUS U MHOrooOpasus
KyJIbTYpHBIX pacTeHuid», «llopoapl nmomamHux KUBOTHBIX», «CopTta
KyJIbTYPHBIX pacTeHuil», «Otnanénnas rubpuansanus», «PaboTel akaaeMuka
M. ®. UBanoBay, «Ilomumionausy», «O0bEKTb OHOTEXHOJIOrUNY, «KileTouHbIe
KyJIbTYpbl M KJIOHUpOBaHUE», «KOHCTpyupoBaHME M TNEPEHOC TEHOB,
XpPOMOCOMY.

OOopynoBaHue: MyJSDKM IUIOJOB M KOPHEIUIONOB JUKUX (opM U
KYJIBTYPHBIX COPTOB pacTeHuM, repbapuii «CenbCKOX0391CTBEHHbIE PACTEHUS.

JlabopaTopHble U NpaKkTHYecKue padoThl:

Okckypeust « OCHOBHBIE METOJbI M JIOCTH)KEHUS CEJIEKLIHUH PACTEHUU U
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIMIO,  IUIEMEHHYIO  Qepmy,
COPTOMCHBITATENBHBI Y4aCTOK, B TEIUIMYHOE XO35MCTBO, JAaOOPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIHOHHASI OHOJIOT HSL.

[Ipennochuiku BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUHU. DBOJIIOLUOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusiHue 5BOTIONMOHHON TEOpUH Ha pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBugerenscTBa 3BOMONUU. [laneoHTOIOrMUECKHE: MOCIEN0BATENBHOCTh
MOSIBJICHUSI BUJOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, TEPEXOJHbIE (OPMBI.
buoreorpaduyeckue: cxonctBo u paznuuve GayH U (GIop MaTepuUKOB U
OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJICTBA M PazlIMyusi SMOPHOHOB pa3HBIX BHUJIOB
N03BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJOTHYHbBIC, aHAJOTUYHBIE,
pyJIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHW3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTeH y BCeX
OpPraHu3MOB.

OpomtonimoHHast teopusi Y. JlapBuHa. Ilpenmnochuiki BO3HUKHOBEHUSA
JapBUHU3MA. J[BHXKYIIME CHJIBI 3BOJIIOIMU BHUAOB 1O JlapBuHy (HM30BITOYHOE



pa3MHOKEHHE npu OTPaHUYEHHOCTH  PECYpPCOB, HeonpeeaeHHas
U3MEHUYMBOCTh, O0OpH0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIA OTOOD).

Cunrtetndeckas Teopus 3Boitouu (CTD) 1 €€ 0OCHOBHBIE MOJTOXKEHUS.

MukposBosmorus. [lomynsus kak eAMHKIIA BUAA U SBOTIOLUU.

JIBrkyrue cuibl ((hakTopbl) SBOIOLMK BUIOB B IpUpojie. MyTallnOHHbBIN
nporecc U KOMOWHATUBHAS M3MEHUMBOCTH. [lOMymsIIiOHHBIE BOJNHBI U Apeid
reHoB. M3omsanus u Murparusi.

EctecTBeHHBI1 0TOOp — HampaBisitomui ¢akrop sBomonuu. Dopmsl
€CTEeCTBEHHOTO 0TOOpa.

[IpucnocoOneHHOCTh OpPraHru3MOB Kak pe3yibTaT 3Bojouud. [Ipumepsl
MPUCTIOCOOICHNH y OpraHu3MoB. ApoMopd0O3bl U UAMOATANITALIUH.

Bun wu BugooOpazoBanme. Kputepuu Buga. OcHOBHBIE (POPMBI
BUI000pa30BaHus: reorpaduuecKkoe, IKOJIOTHIECKOE.

MaxkposBomonus. PopMbel  3BOMIONHM:  (pUIETHUECKas, AUBEPreHTHAs,
KOHBEpIreHTHas, napasuiesibHas. HeoOpaTtuMocTs 3BOIIOLUY.

[Tpoucxoxienue oT HEeCIelUaIu3UuPOBAHHBIX PEAKOB.
[Iporpeccupyromas cnenuanu3anys. AanTuBHAs padaiysl.
JeMoHcTpanuu:

IToptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkensb, ®. Mrosuiep, A. H. CeBep1ios.

Tabmuubr u cxembl: «Pa3BUTHE OpPraHMYECKOrO MHpa Ha 3emey,
«3apoIbIIIK TO3BOHOYHBIX JKHBOTHBIX», « ApXeonTepukcy, «Dopmbl 60phObI 3a
cymectBoBanue», «EctecTBeHHBIt  0TOOpP», «MHOroobpasue  COpTOB
pacTeHu», «MHuoroob6pasue IIOpPOJ JKUBOTHBIX», «ITonynsaunmy,
«MyTanuoHHasi U3MEHYUBOCTHY, « ApoMopdo3bl», «nnoananranuny, «Oomas
nereHepauus», «JBuwxkymme cuibl 3Bodrouun», «Kapra-cxema wapuipyTa
My TEIICCTBUSA 4. [apBunay, «bopnba 3a CYLLECTBOBAHUEY,
«IIpucnocobmeHHOCTh OpraHu3MoBy», «l'eorpaduueckoe BUI000pa3zOBaHUEY,
«IKOJIOTUYECKOE BUI000pa30BaAHUEY.

O6opynoBaHue: KOJIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMUA TUIIAMU OKPACKH,
HAOOp TUIOZOB U ceMsiH, KoJuleKuus «lIprumephl 3alUTHRIX TPUCTIOCOOICHUH Y
KUBOTHBIX», MOJIeTIb « OCHOBHBIE HAMPABIICHUS HBOJIIOIUNY, 00BEMHAS MOJIETh
«CTtpoeHue roJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, KoyeKuus «@PopMbl COXPaHHOCTH
MCKOTNIAeMbIX JKMBOTHBIX W pacTeHui», Mojaenb anmukanus «llepekpéct
XpOMOCOM», BiaxHble mnpenapatel «Pa3zButne Hacekomoro», «Pa3Burue
JSATYLIIKA», MUKponpenapart «Jpo3zodpuna» (Hopma, MyTanuu (GopMbl KPbUIHEB U
OKPACKH TeJa).



JlaGopaTopHblie U NpakTHYeCKHe padoThI:

JlaGoparopnast pabora Ne 1. «CpaBHeHHE BUAOB MO MOP(POIOTHIECKOMY
KPUTEPUIOY.

JlaGopatopnast pabota Ne 2. «OnucaHue NpucrnocoO0JI€HHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBLHOI'O XapaKTepay.

Tema 2. Bo3HMKHOBeHME U pa3BUTHE )KM3HHM HA 3emre.

JloHayuHble MPECTABICHUS O 3apOXKACHUMU XWU3HU. HayuHble rumoresbl
BO3HUKHOBEHUSI KU3HU Ha 3emiie: aOuoreHe3 M MaHchepMus. XUMHYECKas
ABONIONMS. AOUOTEHHBIN CHUHTE3 OPraHMYECKUX BEIICCTB U3 HEOPTaHUYECKUX.
DKCNEPUMEHTAIBHOE MOATBEPKICHUE XUMHYECKON »HBomonuu. HauanbHbie
stanbl Ouosiornueckoi sBomtouuu. I['mmoresa PHK-mmpa. PopmupoBanue
MEMOpPaHHBIX CTPYKTYP ¥ BO3HUKHOBEHHE MPOTOKJIECTKHU. [IepBbIe KIETKU U UX
sBOTIONMS. DOPMHUPOBAHNE OCHOBHBIX TPYMI )KMBBIX OPraHU3MOB.

PaszButue xu3Hu Ha 3emiie no 3paM U nepuogaM. Kartapxei. Apxeiickas u
mpoTepo3oiickas dpel. Ilaneo3olickas spa m e€ mepuoAbl: KEMOPHICKHM,
OPJIOBUKCKHM, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3o30iickas 3pa U €€ NepUOabl: TPUACOBBIN, FOPCKUW, MEJIOBOM.

Kaiino3oiickasgs »spa ©u €€ Tmepuoapl: TNaJCOr€HOBBIM, HEOTCHOBBIN,
AHTPOITOr€HOBBIM.

XapaKkTepHuCTUKA KJIMMaTa U reoJornuecKkux npoieccoB. OCHOBHBIE ATallbl
ABOJIIOIIUU PACTUTEIHHOTO U >KHBOTHOTO MHUpa. ApoMopdo3bl Yy pacTeHU U
XKUBOTHBIX. [losiBIIEHME, paclBET U BRBIMUPAHUE IPYIII KUBBIX OPTraHU3MOB.

Cuctema OpraHMYeCcKOro Mupa Kak OTpakeHHE 3BOJOUUU. OCHOBHBIE
CUCTEMATHYECKHE IPYIIbl OPTaHU3MOB.

DOBOJIIOIMA ~ 4YeJIOBEKa.  AHTpONOJIOrMSl  Kak  Hayka. Pa3Butue
OpPEACTaBICHUA O  MPOUCXOXKICHUM  YeJOBeKa. MeTonbl  U3Y4YEHUS
anTporniorene3a. (CxoactBa W pa3iIuuMsl  4YEJIOBEKA U KUBOTHBIX.
CucTeMaTH4YeCcKOE MOJI0KEHUE YEIOBEKA.

HBuwxymme  cunbl  (daktopsl) — aHTpomoreHeza.  HacnenctBenHas
U3MEHUMBOCTh M €CTECTBEHHBbI 0TOOp. OOIecTBeHHbI 00pa3 >KU3HH,
U3rOTOBJIEHUE OPYIUN TPYAA, MBILJIEHUE, PEYb.

OcHOBHbIE CTaIUM W BETBH DBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH,
YenoBexk ymenbid, YenoBek npsAMOXOAsIINM, YeloBEK HEaHAEPTAIbCKUN,
UYenoBek pa3ymHblil. Haxoakn MCKOIMMaeMbIX OCTaTKOB, BPEMsI CYILIECTBOBAHMS,
00J1acTh pacnpoCTpaHeHusl, 00bEM rOJIOBHOTO MO3ra, 00pa3 sKU3HU, OPYIHS.

UenoBeueckue pacbl. OcCHOBHbIe OOJbIIME pachkl: €BPONEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoWaHas (PKBAaTOpUAJbHAs), MOHITOJIOWTHAS
(a3uarcko-amepukanckas). UYepTbl NPUCTIOCOOIECHHOCTH  MPEACTaBUTEINICH



YEJIOBEYECKUX Pac K YCIOBHUSM CYIIECTBOBAaHUs. EIMHCTBO YEIOBEYECKHUX pac.
Kpuruka pacusma.

JdemoHcTpauuu:

[Hoptpersr: ®@. Pean, JI. [lactep, A. . Omapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuipl u cxembl: «Bo3ankHOBeHHEe CONHEYHOM CHUCTEMED», «Pa3Butue
opraHuueckoro wmupa», «PactutenbHas kietka», <« KuBOTHas KIeTKay,
«IIpokapuornueckas knetka», «CoBpeMeHHass CHCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA M UYEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJOIMYECKUX HAXOJOK IPEIKOB
COBPEMEHHOI0 4YeJI0BeKay, «JlpeBHenmue moan», «/lpesaue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE PACHD).

O6opynoBanue: Mymspku — «lIpoucxoxaeHue  4denmoBeka»  (OrOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEepTaablla, KPOMaHbOHIIA), CICNKHA WU
M300paXKEHUsI KaMEHHBIX OPYJIUN MEePBOOBITHOIO 4YeJIOBEKa (KaMHU-YOIIIEPHI,
pyOmma, ckpebna), reoxpoHoJormueckas Tabnuma, Koywiekus «Dopmbr
COXPAHHOCTHU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpakTU4ecKue padoThbl:

[Ipaktuueckas pabota Ne 1. «3yuenne uckomnaeMbpIx OCTaTKOB PACTCHUMA
Y ’KUBOTHBIX B KOJUIEKIIHSIX).

DKCKypcus «IBOJIOIUS OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIN WJIM KPAaeBEIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kaoumas cpejaa.

DKoJorus Kak Hayka. 3aJadyd M pasleiabl  JKoJoruv. Meroabl
AKOJIOTHYECKUX UCCIEIOBAHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YEeJI0BeKa.

Cpenpl oOMTaHUsI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/YIITHAS, TTOYBEHHAS,
BHYTPUOPTraHU3MEHHAsI.

Oxonoruueckue ¢akropsl. Knaccudukanus skogoruyeckux (HaxTopos:
abuotuyeckue, OMOTUYECKHME U AaHTPOIMOTeHHbIE. JleHcTBHE H3KOJIOTMYECKHUX
(aKkTOpOB Ha OPTraHU3MBI.

Abuotuueckue (bakTophI: CBET, TEMIIEPATYpa, BJIQKHOCT.
®oronepuoausm. [IpucrnocoOiaeHuss OopraHu3MOB K ACHCTBUIO aOMOTHYECKUX
¢dakTopoB. buonornyeckue puTMBI.

buotnueckue  Qaktopsl. Buapl  OMOTHYECKMX  B3aUMOJICHCTBUNA:
KOHKYPEHIIUS, XUIIHUYEeCTBO, cuMOMO3 u ero ¢opmel. [lapazutusm,
Koomepalus, MyTyalu3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO).



AMeHCanu3M, HEWTpaau3M. 3HaueHHE OWOTHYECKUX B3aWMOJICUCTBUN MJId
CYILIECTBOBAHUSI OPTaHMU3MOB B IMPUPOJIHBIX COOOIIIECTBAX.

DKOJIOTUYECKUE XapaKTePUCTUKU Monyisiuu. OCHOBHbIE TOKa3aTelu
MOMYJIALMU: YUCIECHHOCTh, TJIOTHOCTh, POXIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4yuciIeHHOCTH MOMYJISIIUUA U €€ PeryJIsiIusl.

JdeMoHcTpanuu:

[Hoptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuie u cxemsl: kKapta «IIpupoansie 30Hb1 3emiiny, «Cpenbl 0OUTaHUS
opranusMoBy», «®ortonepuoansm», «llomynsaunm», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU MONYJAIu uHPy3opun-tyenskuy, «lluiesbie nemnm».

JlabopaTopHblie ¥ NpaKkTUYecKue padoThl:

JlaGopartopnas padora Ne 3. «Mopdomornueckrne 0COOCHHOCTH PacTECHUI
13 pa3HbIX MECT OOUTAHUS.

JlaGoparopnass pabora No 4. «BnusiHue cBera Ha pPOCT U pa3BUTHUE
YEPEHKOB KOJIEYCay.

[Ipaktuueckas pabora Ne 2. «[lomcu€T TUIOTHOCTH MOMYJNSIHMN Pa3HBIX
BHUJIOB PACTCHUI.

Tema 4. Coo0miecTBa M 3K0JIOTHYECKHE CUCTEMBI.

Coo0bmiecTBO opranu3MoB — OuorieH03. CTPYKTyphl OMOIIEHO3a: BHAOBAS,
npocTpaHCTBeHHAas, Tpoduueckas (mumieBas). Bunmbi-nomunantel. CBsizu B
ouorneHose.

Dxkonoruyeckue cucrteMbl (sKocuctemsbl). [lonsitTue 00 »KOcHcTeME U
ouoreornieHoze. DyHKIHUOHATHHBIE KOMIIOHEHTBI JKOCHUCTEMbBI: MPOMYIEHTHI,
KOHCYMEHTBI, peAylLeHTbl. KpyroBopoT BelmeCTB U NOTOK JHEPIUU B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU dKocucTeMbl. [IuieBbie nenu u
cetu. OcCHOBHBIE TIOKa3aTeld dJKOCHCTEMbI: Ouomacca, MPOAYKIIHS.
DKOJIOTUYECKHE MUPAMHJIBI: TMPOIYKIIMU, YUCICHHOCTH, Onomacchl. CBOMCTBa
HKOCUCTEM: YCTOMYUBOCTh, cCaMOperyisinus, pazpurue. CyKkieccus.

[IpupoaHbie HKOCUCTEMBI. DKOCHCTEMBI 03€p U peK. DKocucTema
XBOMHOT'O WJIM HIMPOKOIMCTBEHHOTO Jieca.

AHTpPOIIOTeHHBIE  SKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03s1ICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroitunBoctH 3K0ocucTeM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3zHooOpasus Ha 3eMIie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panulibl, coctaB U CTpyKTypa
ouocdepnl. XKuboe BemniectBo u ero GyHkiuu. OcobeHHOCTH Ouochepsl Kak
r100adbHOM 2KOCHCTEeMbl. J[MHAMU4YecKoe paBHOBeCHE W oOpaTHas CBs3b B
ouocdepe.



KpyroBopoTsl BemecTB uU OMOr€OXMMHUYECKHE IMKIBI  3JIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTHL Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectB0o B Ouocdepe 3emiau. AHTPONOIeHHbIE HW3MEHEHHUS B
ouocdepe. 'modabHbBIE YKOJIOTHYECKUE TTPOOTIEMBI.

Cocy1iiecTBOBaHuE MIPUPOIBI " YEJIOBEUECTBA. CoxpaHneHnue
OuopasHooOpa3usi Kak  OCHOBa  yctoilumBocTtu  Ouocdepnl. OcHoBa
pallMOHANILHOTO YIpPaBJEHUS MPUPOJHBIMU pECcypcaMu M UX HCIOJIb30BAHUE.
JlocTrxeHrs OMOJIOTUM U OXpaHa MIPUPOIBI.

JdeMoHcTpanuu:

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

Tabmuupl u cxemsl: «llumessie nenm», «bUOLIEHO3: COCTAB U CTPYKTYpay,
«IIpuponubie coobmectBay, «llenu muranusy, «IKOIOTHYECKAS TUPAMUIAY,
«buochepa w yenoBek», «IKOCHUCTEMA IMUPOKOJUCTBEHHOTO  JIeCay,
«JKocUCTEMA XBOWHOro Jeca», «bHOLEHO3 BOAOEMA», «ATPOLIEHO3,
«IIpumepHbIE aHTPONOTEHHBIE BO3JAEHUCTBUS Ha NpUPOAY», «BaxkHeunme
HMCTOYHUKH 3arpsi3HEHUs BO3/lyXa M TPYHTOBBIX BOJ», «IlouBa — BaxkHeilmias
coctapisronas Ouochepo», «DakTopbl Aerpaganuu mouBy, «llapHUKOBBIN
abdext», «DakTOphl PaAMOAKTHBHOTO 3arpssHeHust Ouochepwr», «OOmas
CTpyKTypa Omochepnl», «Pacnpocrpanenue x)u3Hu B omocdepe», «O30HOBBII
skpaHn 6uocdepo», «Kpyroopor yriepona B 6uochepe», «Kpyrosopor azora B
IpUPOJIEN.

O6opynoBanue: MoieTb-anTuInKanus « Tunmudnapie OMOIIeHO3bD», TepOapuit
«PacturenbHble  cooOmmiecTBa», Kojuleknuu — «buorneno3», «Bpeautenn
BAXHEUIITNX CEJIbCKOXO3SIMCTBEHHBIX KYyJIbTyp», TepOapuu U  KOJJIEKIINH
pPacTEeHHIl U KUBOTHBIX, MPUHAJIEKAIINE K PA3HBIM SKOJOTMUYECKUM TpYyIIIaM
omHoro Buma, Kpachnas xkuura Poccuiickoit ®Peneparuu, u300paKeHUs
OXpaHSEMbIX BUJOB PACTEHUI U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI IO
BAOJIOTMN HA BA30BOM VYPOBHE CPEAHEI'O OBIIEI'O
OBPA3OBAHHMA

Cornacao ®I'OC COOQO, ycraHaBnuBarOTCS TpeOOBaHUSA K pe3yJbTaTaM
OCBOCHMSI 00YyYalOIMMHUCA TPOrpaMM CpeaHero oOmiero oOpa3oBaHUSA:
JUYHOCTHBIM, METAIIPEIMETHBIM U TIPESIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI

B cTpykType JTMYHOCTHBIX pe3yJbTaTOB OCBOCHMS IpeaMera «bronorus»
BBIJICJIEHBl  CIIEAYIOIIME  COCTABJSIOLIME:  OCO3HAHUE  OOyYaroLUUMUCS
POCCUICKON TpaKJAaHCKOM HICHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPENIEICHUI0, HAIMYME MOTHBALMU K OOYYEHMIO
Ouosoruy, LeJeHanpaBIeHHOE pa3BUTHE BHYTPEHHUX yOeXKACHUN TUYHOCTH Ha
OCHOBE KJIKOYEBBIX LEHHOCTEM W HMCTOPUYECKUX TPAIULMA pa3BUTHUSA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CHOCOOHOCTH  OOyYaroIIMXCS
PYKOBOACTBOBATbCA B  CBOEM  JEATEIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMU
YCTAaHOBKaMH, MPUCYIIMMH CUCTEME OHUOJOTHYECKOro oOpa3oBaHUs, HalIUuue
HKOJIOTHYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LI€IM U CTPOUTH
KU3HECHHbIC TIJIaHBI.

JIn4HOCTHBIE PE3YNbTaThl OCBOEHUS NpeaMeTa «bHOJIOTHs) TOCTUTAIOTCS
B €AUHCTBE Yy4e€OHOM M BOCHUTATEIBHON NEATEIbHOCTH B COOTBETCTBUH C
TPAIULIUOHHBIMU  POCCUHUCKHUMH  COLMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U
JTYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMU, PUHATHIMHA B OOILECTBE NPaBUIaMHU U
HOPMAaMHM  TIOBEJEHUS M  CHOCOOCTBYIOT  MpoOLEccaM  CaMOIIO3HAHMS,
CaMOBOCIHMTAHMS U CAMOPA3BHUTHSI, Pa3BUTUS BHYTPEHHEN MO3HMIMH JIMYHOCTH,
MMaTPUOTU3MA, YBAXEHHUsSI K 3aKOHY M NIPaBONOPSAKY, YEJIOBEKY Tpyla H
CTaplIeMy IOKOJEHUIO, B3aHMMHOIO YBa)XX€HUs, OEpEkKHOro OTHOLIECHUSA K
KyJbTYPHOMY HAaCIECIUI0O W TpaauLUsAM MHOTOHAIMOHAJBHOIO Hapoaa
Poccuiickon @enepanyu, Npupoie U OKPYKAOLIEH Cpeae.

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHUA Yy4yeOHOro mnpeamera «buomorus»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYaroIIHUXCs
PYKOBOJICTBOBAaThCS CHOPMUPOBAHHONW BHYTPEHHEW TO3WIMEH JIMYHOCTH,
CHUCTEMOHN LIEHHOCTHBIX OpHEHTAlU{, MO3UTHBHBIX BHYTPEHHUX YOEXKIEHUM,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM LEHHOCTSIM POCCHUKCKOrO0 OOIlecTBa,
pacUIMpEHHE >KU3HEHHOTO ONbITa M OIbITa JACSITEIBHOCTH B IMPOLECCE



peanu3alui OCHOBHBIX HAMpaBJICHUN BOCIUTATEILHOU JEATEIbHOCTU, B TOM
YuCJIe B YaCTH:
1) rpakIaHCKOr0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMK  OOydYaromIerocs  Kak
AKTUBHOTO U OTBETCTBEHHOI'O YJIeHAa POCCUMUCKOTO 00IIEeCTBa;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX IMpPaB U OOSI3aHHOCTEH, YBa)KCHHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATETbHOCTU TMPU CO3JaHUU
Y4€OHBIX MPOEKTOB, PEIICHUH YUY€OHBIX U MTO3HABATEJIHLHBIX 3a/1a4, BBITIOJIHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO MO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€,

YMEHUE YUUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBHS JTIOJICH C PA3HBIMU YOCKICHUSIMH, KyJIbTYPHBIMUA [IEHHOCTSIMH
U COLMANIbHBIM MOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B IMPOLIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TO3HABATEIBLHBIX W WCCIEAOBATEIbCKUX 3a/1ad, YBaKUTEIHLHOTO
OTHONICHUS! K MHEHHIO OIMOHEHTOB TPH OOCYXJEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKOMN JNEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU TPaXKIaHCKOM WJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K CBOEMY HApoly, YyBCTBA OTBETCTBEHHOCTH IE€pPE]l
Ponunon, ropmoctu 3a cBOWM Kpail, cBOK PoauHy, CBOW S3BIK U KYJIbTYDY,
IPOILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACJIEAHI0 M MaMsITHUKAM
IPUPOJIbI, JOCTHKEHUAM Poccuu B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TPyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHUCKHX YUYEHBIX B CTAHOBJIECHUE W
pa3BUTHE OMOJOTWH, MOHUMAHUS 3HAYECHHS] OMOJOTUM B TO3HAHWU 3aKOHOB
IPUPO/BI, B )KU3HU YEJIOBEKA M COBPEMEHHOT'O 00IIECTBA;

ujeiiHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY>KEHHUIO U 3amute OTeuecTna,
OTBETCTBEHHOCTH 3a €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHMUE JIYXOBHBIX LIEHHOCTEN POCCUMCKOT0 HAPOIA;

c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHHUS;

CITOCOOHOCTh OIICHUBAThH CHUTYAIlMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYSACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH,



OCO3HAHME JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJMUTENSIM, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS IEHHOCTEW CEMEMHOMN )KU3HU B COOTBETCTBHUHU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOILICHHUE K MHPY, BKJIIOUYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPya, OOLIECTBEHHBIX OTHOIICHUH;

MOHUMAHHE HMOIIMOHAIBHOTO BO3JACHCTBHUS KUBOW MPUPOABI U €&
LIEHHOCTH,;

TOTOBHOCTh K CAMOBBIPXXEHHUIO B Pa3HBIX BUAAX MCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusuveckoro BocnuTaHus, GopMHUPOBAHHUSA KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIATONOTYyYHS:

MOHMMAaHUE U peanu3alus 3JA0pOBOro M 0Oe30macHOro olpasza KU3HU
(3mopoBoe  muUTaHUWE, COOJIOJICHHUE TUTHEHUYECKUX TPaBWJI U HOPM,
cOAIaHCUPOBAHHBIN PEXKUM 3aHATUH W OTABIXAa, pETyJspHas Qu3ndeckas
AKTHUBHOCTh), O€pPEXKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHUS K
coOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

NOHMMAaHHE LEHHOCTH TMpPaBWI WHIUBHUAYaJIbHOTO W KOJUIEKTUBHOTO
0e30macHOr0 TOBEJACHUS B CUTYyAIUSX, YTPOXKAIOMIMX 30POBBIO U >KU3HU
JIIOJICH;

OCO3HAaHHWE  TMOCIHEACTBUM W  HENPUATHUS  BPEIHBIX  MPHUBBIUYEK
(ynmoTpeOieHus alnKoroisi, HAPKOTUKOB, KypEHHUS );

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K aKTHMBHOM AESATEIBHOCTU TEXHOJOTMYECKOW M COLMAJIbHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTD WHULIMUPOBATh, IJIaHUPOBATh u
CaMOCTOSITEJILHO BBITIOIHATH TaKyI0 NEATEIbHOCTD;

UHTEpPEC K pasnuyHbiM cdepaMm npodhecCuoHANbHOM J1eATeNbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oyyliel npodeccuu u pean30BbIBATH
CcOOCTBEHHbIE KU3HEHHbIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOPa30BaHUIO Ha
NPOTSHKEHUU BCEH )KU3HH;

7) 3K0J10rH4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKHU I1eJIecCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOUYHHKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYyIeCTBOBAHMUSI;



MOBBIIIIEHUE YPOBHS SKOJIOTUYECKOW KYJIBTYPhI: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYIIKOB W OIEHKH WX BO3MOXHBIX TMOCIEJACTBUN s
OKPYXKAIOIIEN CPEBI;

OCO3HaHME TI00ATIBHOTO XapaKkTepa HKOJOTHUUECKUX MPOOJIeM U MyTed ux
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETaeMbIE MPU H3YyYEHUU OHOJOTUU
3HAHUS W YMEHHUSI TPU PEIICHUH MpoOJieM, CBSI3aHHBIX C pPallMOHATbHBIM
MPUPOJIOIIOIB30BaHUEM  (COOJNIOICHUE TMpaBUl  TOBEACHUS B  MNPUPOJE,
HaIpaBJICHHBIX HAa COXPAHEHHE DPABHOBECHS B JKOCUCTEMAax, OXpPaHy BHJIOB,
AKOCHUCTEM, Orochepbl);

AKTUBHOE HENPHUATUE JCUCTBUM, MPUHOCAIIMX BpEI OKPYXKAIOLIEH
MIPUPOJIHON Cpesie, YMEHUE TPOTHO3UPOBATh HEOIATONPUSATHBIEC YKOJIOTUYECKUE
MOCJIEACTBUSA NMPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HallMYyue Pa3BUTOrO  SKOJOTMYECKOrO  MBIIUICHUS, 3KOJOTHYECKOU
KYJbTYpbI, OIbITA JIEATEIIBHOCTH 3KOJOTUYECKON HAaMpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI HMU B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLUAIIBHOM
MPAaKTHUKE, TOTOBHOCTH K YYacTHUI0 B MPAKTUYECKOW JIEATEIbHOCTH
AKOJIOTMYECKOMN HAIMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 NTO3HAHMS:

c(hOpMHPOBAHHOCTHh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJHKYJIbTYPHOM
MUDE;

COBEPUIECHCTBOBAHUE S3bIKOBOM M YUTATEIbCKON KYJIbTYphl KaK CPEICTBA
B3aUMOJCICTBHS MEXKIY JIFOJIbMU U NTO3HAHUS MUPA;

NOHUMaHUe crnenupuKku OUOJIOTMM KaK HayKd, OCO3HaHUs €€ poJh B
(dbopMUpPOBaHUYU PALMOHATILHOTO HAYYHOTO MBIIIJICHUS, CO3aHUH 1IETOCTHOTO
IpeCTaBIeHUs 00 OKpPYXKAIOIIEeM MUpPE KaK O €AMHCTBE MPUPOJbI, YEIOBEKA U
oOlIeCTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuH Mpolaem
COXpaHEHUS MTPUPOIHOTO PABHOBECHS;

yOex IEHHOCTh B 3HAYUMOCTH OMOJIOTUU JJII COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHus: HOBOT'O YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JJaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX pelaTh pPecypcHble MPOOJEeMbl  pa3BUTHUSA
YeJIOBEYECTBA, MMOMCKA MyTel BhIXOJa U3 II00aNbHBIX IKOJIOTHYECKUX MPOoOIeM
U olecrieueHus] TMepexoda K YCTOMYMBOMY pa3BUTHUIO, PallMOHAIBHOMY
UCIIOJIb30BaHUIO MPUPOJHBIX PECypcoB M (HOPMUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;



3aMHTEPECOBAHHOCTh B IMOJYYEHHH OMOJIOTHYECKUX 3HAHUM B IEJIX
MOBBIIICHUSI OOIIEH KYJIbTYphbl, €CTECTBEHHO-HAy4YHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM  4YacTM  (PYHKIMOHAIBbHOW  TPAMOTHOCTH  OOy4Yaromuxcs,
dbopMupyeMoii pu U3y4eHUu OUOJIOTHUH;

MOHMMAaHHE  CYIIHOCTA  METOJIOB  TO3HAHUs, MCIOJb3YEMBIX B
€CTEeCTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BaTh MOJIydaeMbIe 3HAHUS s
aHanu3a U OOBSCHEHUS SIBICHUN OKPY>KAIOIIEr0 MHUPA U MPOUCXOMSIINX B HEM
W3MEHEHUM, yMeHue JienaTh 0O0OCHOBAHHBIC 3aKJIIOYEHHUSI HA OCHOBE HAyUYHBIX
(haKTOB ¥ UMEIOIINXCS JAHHBIX C 1IEJIbIO MOTYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENILHO HUCIIOIb30BAaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHus npo0sieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HaHHE IIEHHOCTU HAYYHOU JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIATh
MIPOEKTHYIO U UCCIIEI0OBATENIBCKYIO IESITEIbHOCTh MHIMBHUIYAJIbLHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K HEOPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TOJYYEHUIO HOBBIX 3HAHWUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yJabTaTbl  OCBOEHUSI  y4eOHOro  mpeamera
«buonorus» BKIIOYAIOT: 3HAUYMMbIE M1 (OPMUPOBAHHUS MHUPOBO33PECHUS
oOyyYaromuxcss  MEXAUCIHUIUIMHAPHBIE  (MEXMIpPEAMETHBIE)  OOIEeHAYYHBIC
MOHATHSI, OTPAXKAIOUIME IEJOCTHOCTh HAYYHOU KapTHHBI MUpa U CIEeUUPUKY
METOJIOB TIO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
DHEPTHUs, SBICHHUE, MPOIECC, CUCTEMa, HAY4YHBIA (aKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAOIIOJICHUE, U3MEpPEHHUE,
SKCOEPUMEHT U JPYIHX), YHUBEpCAJIbHbIE ~ yueOHblE  JICUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHMKATHBHBIE, PETYISTUBHBIC), OOECIECUUBAIOIINE
dbopmupoBanue (HyHKIIMOHATBLHON TPAMOTHOCTH M COIMALHON KOMITETEHIIUN
oOydJarommxcs, CIOCOOHOCTh OOyYaroIMXcsl HCIOJIb30BaTh  OCBOCHHBIC
MEXKMCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHHUS UM  YHUBEPCAIbHBIC
y4eOHbIE ICUCTBHS B TIO3HABATEILHON M COIMAILHON TIPAKTHUKE.

MeranpeaMeTHbIE Pe3yIbTaThl OCBOSHHUS MPOTPAMMBI CPEIHETO OOIIero
o0pa30BaHus JTOJKHBI OTPaXkaTh:

OBiajeHne  yYHHUBeEPCAJIBHBIMH  Y4eOHBIMH  INO3HABATEIbHBIMH
AEeCTBUAMMU:

1) 6a3oBbIe JIOTHYECKHE JTeCTBHUS:



CaMOCTOSITeIbHO  (OpPMYJHUPOBATH W  aKTyaJu3UpoOBaTh MpoOIeEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILICHUS
(ananuza, cUHTE3a, CpaBHEHMS, Kiaccuukauuu, 000OIIEHHs), PaCKpPbIBaTh
CMBIC]I OHMOJIOTMYECKUX TMOHATUM (BBLACIATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIUBATh CBSI3U C JIPYTUMU TOHSATUIMM );

ONPENENATh LIENU NESITEIbHOCTH, 3aJlaBasi MapaMeTpbl U KPUTEPHUH HX
JOCTUKEHUSI, COOTHOCUTH PE3YJbTaThl JESITEIBHOCTH C IIOCTABIECHHBIMU
LCIISIMHU;

WCTIONB30BaTh OMOJIOTUYECKUE TIOHATUSI HJisi OOBsICHEHHS (AKTOB U
SABJICHUM KUBOW MTPUPOJIBL;

CTPOUTH JIOTUYECKHE paCCYXIEHUS (MHAYKTUBHbBIC, ACAYKTUBHBIC, IO
AQHAJIOTHUH), BBISBIISATH 3aKOHOMEPHOCTH M MPOTUBOPEUYMSI B PAaCCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYITPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHATh  CXEMHO-MOJICJIbHBIE  CPEACTBA Uil IPEJCTaBICHUS
CYIIIECTBEHHBIX CBSI3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TakKe TMPOTUBOPEUYMH PpA3HOrO pOJid, BBIABICHHBIX B  Pa3JIUYHBIX
MH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaTeIBaTh IJIAH PEIICHUS IPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIIHNXCS
MaTepUaIbHbIX U HEMATEPHUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTb, OILICHUBaTh COOTBETCTBHUE
pe3yJIbTAaTOB 1LIEJISIM, OLIEHUBATh PUCKHU MTOCEICTBUM JIESITEILHOCTH;

KOOPJAMHUPOBATh W  BBIMOJHATH PabOTy B  YCIOBHSAX PEalbHOTO,
BUPTYQJIFHOTO 1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATHBHOE MBIILICHHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE e CTBHUS:

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIhCKON u MPOEKTHOMN
NESATeTLHOCTH, HaBBIKAMHM  paspelieHus 1poljeM, CIIOCOOHOCThIO |
TFOTOBHOCTBIO K CAMOCTOATEIILHOMY IOMCKY METOJIOB PELICHUSI MPAKTUUYECKUX
3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJAO0B MTO3HAHMUS;

WCIIOJIb30BaTh PA3JIMYHbIC BUJBI JEATCIBHOCTH IO IMOJYYEHHUIO HOBOTO
3HaHUSA, €r0 HMHTEPHpETAIuU, MPEeoOpa30BaHUI0 M MPHUMEHEHUIO B YUEOHBIX
CUTyaITUsX, B TOM YHUCJIC TIPHU CO3JaHUN YICOHBIX M COIIMATBHBIX MPOEKTOB;

dbopMupoBaTh ~ HAyYHBIH  TUN  MBIIUICHHUS,  BIAJeTh  HAay4YHOU
TEPMUHOJIOTUEH, KITFOUEBBIMU MOHSITUSIMU U METOJIAMH;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 0O0pa30BaTEIBHOMN
NESATeTbHOCTU U )KU3HEHHBIX CUTYAIUsAX;



BBISIBJISIT TPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelIeHUs, HaXOIUTh apTyMEHTBI JJIs JO0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUM, 33]1aBaTh MapaMeTPhl U KPUTCPUHU PEIIICHHUS;

aHAIM3WPOBAaTh TIOJYYCHHBIE B XOJIe¢ PEIICHHWS 3a1a4dl pPe3yJIbTaThl,
KPUTUYECKA OIEHUBATh WX JOCTOBEPHOCTh, MPOTHO3WPOBATh W3MCHCHHE B
HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIIATH IEJICHANPABICHHBIN MTOUCK MEPEHOCAa CPENICTB U CIIOCOO0B
nercTBUs B TPO(EeCCUOHAIBHYIO CPEAY;

yMETh TIEPCHOCHUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUUYECKYIO O0IaCTH
KU3HEICATCITLHOCTH;

yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC ITOAXOIbI U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ nunopmanmeii:

OpUEHTHPOBATHCS B PA3UYHBIX HMCTOYHUKAX UHPoOpMaruu (TEKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSIPHOW  JUTEparype, OMOIOTHYECKUX
CJIOBapsX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax naHHBIX, B WHTepHeTe),
aHATM3UPOBATh HMH(POPMAIIUIO PA3IUYHBIX BUAOB W (OPM TMPEACTABICHHS,
KPUTHUYECKHU OIICHUBATH €€ JOCTOBEPHOCTh M HETIPOTHUBOPEUYUBOCTH;

dbopMyIHpOBaThH 3aIPOCHI U TPUMEHSTH PA3IUYHBIC METObI IIPU TTOUCKE U
orbope Owmonornyeckor wuHPOpMAUU, HEOOXOAUMOM JUISI  BBITTOJTHEHUS
y4eOHBIX 3aJ1a4;

IpUOOPETaTh OMBIT MCIOIB30BAHUS MUHPOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUW, COBEPIICHCTBOBATh KYJIbTYpPY aAKTHUBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENLHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpPEACTaBICHUS
ouosorndeckord wuHGOpMaInMu (cXembl, TrpaduKu, IUArpaMMbl, TaOJIMIIBI,
PUCYHKH U IPYTOE);

UCTIONb30BaTh HAyUYHBIM S3BIK B KayeCTBE CpelIcTBa Mpu paboTe ¢
Ouoornueckoil HWHQOpMAIMEH: MPUMEHITh XUMHUYECKHe, (U3HUecCKHe |
MaTeMaTU4YeCKUe 3HAKW M CUMBOJIBI, (hopmyIsl, abOpeBHUaTypy, HOMEHKIIATYpY,
UCTIONB30BaTh H  MPEeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMUYECKHE  CpPEICTBA
HaTJISAHOCTH,

BJIaJCTh  HaBBIKAMH  pACIO3HABaHWS W 3allUTHl  WHGOpPMAIIHH,
UH(OPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OBJaneHne YHHBePCAJIbHBIMH KOMMYHHKATHBHBIMH 1eHCTBUAMM:

1) o0menue:



OCYIIECTBJISITh KOMMYHHMKAIlMM BO BceX cdepax KU3HU, aKTHUBHO
y4acTBOBATh B JMAJIOTE WM JUCKYCCHUU MO CYIIECTBY OOCYXKIA€MOWU TEMBI
(ymeHue 3amaBaTh BONPOCHI, BBICKA3bIBaTh CYXKJACHUS  OTHOCHUTEIHHO
BBITIOJTHEHUS TIpeJIjIaracMoi 3a/laud, yUUThIBaTh UHTEPECHI U COTJIACOBAHHOCTD
MO3UIUHN APYTUX YYACTHUKOB JUAJIOTa WU JTUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpPEJICTBA OOIICHHUS, MOHUMATh 3HAYCHUE
COIIMATIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(JIMKTHBIX CUTYaIIH,
YMETh CMSATYATh KOH(MIUKTHI U BECTU MEPETOBOPHI;

BJIAJICTh PA3JIMUHBIMU CIOCOOAMU OOIIEHUS U B3aUMOJICHCTBUS, IOHUMATh
HAMEpPEHUsSl JPYruxX JIIoJied, MPOSBIATh YBAXUTEILHOE OTHOIICHUE K
coOeceTHUKY U B KOPPEKTHOU (popme (opMyITupoBaTh CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAaHUEM
SI3bIKOBBIX CPECTB.

2) coBMeCTHas 1esiTeJIbHOCTh:

MOHMMAaTh WU  UCHOJb30BaTh  MPEUMYLIECTBA  KOMAaHAHOM U
WHIUBUyaIlbHOW  pabOThl TpHU  peHIeHWH OUOJIOTHYECKOW  MPOOIIEMEI,
000CHOBBIBATH HEO00XO0IMMOCTh MPUMEHEHUS IPYIIIOBBIX dbopm
B3aMMO/ICHCTBHUS NP PEIICHUH YIeOHOM 3a1a4u;

BBIOMpATh TEMATHKY W METOJIbI COBMECTHBIX JACHCTBUI C y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)KJI0TO YJI€HAa KOJIJIEKTHBA;

NPUHUMATh 1€JIU COBMECTHOM JESITEJIbHOCTH, OPraHU30BBIBATH U
KOOPJAVUHUPOBATh JICMCTBUA IO €€ JOCTUKEHHUIO: COCTABJIAThH IUIAH JCHCTBHM,
pacmpeiensiTh Pojau C y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa U KaXKJOr0 YYaCTHHMKA KOMAaH/bI B
001t pe3yabTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLECHMBATh HJIEUM C TO3ULHMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMUECKOE IOBEJAECHUE B Pa3JIMYHbBIX
CUTYallUsX, IPOSBIIATh TBOPUYECTBO U BOOOpaAKEHUE, ObITh MHUIIUATHBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) caMmoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIsl BBIABICHHS MPOOJIEM MU UX
pEIIeHMs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BBLIOMpaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUMW IIEJIEBbIE M CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBUSAX U MOCTYIKAX MO OTHOIICHHIO K KUBOU MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3/IOPOBBIO OKPYKAIOIIHX;



CaMOCTOATENILHO  OCYIIECTBJIATh  MO3HABATENbHYIO  JESTENbHOCTb,
BBISIBJISITh MPOOJIEMBbI, CTaBUTh W (POPMYJIMPOBATH COOCTBEHHbIE 3aJaud B
00pa30BaTeIbHON NEATETbHOCTH U )KU3HEHHBIX CUTYAIIUX;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIIEHUs MpoOJEeMbl C y4E€TOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEHN U IPEANOUYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclMpsTh  paMKd ~ y4eOHOro MpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JeaTb ~ OCO3HAHHBIA  BBIOOp,  apryMeHTHpoOBaTh  €ro,  Opartb
OTBETCTBEHHOCTH 32 PEILEHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMUPOBAHHUIO U TMPOSBICHUIO IIUPOKOU SPYIUINH B
pasHbBIX O00NACTAX 3HAHUI, MOCTOSHHO MOBBIMIATH CBOW 00pa30oBaTENbHBIN U
KyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIAJIeTh HaBBIKAMU TIO3HABATEIBHOM pediekcuu Kak OCO3HaHUs
COBEPIIAEMBIX JEWCTBHUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM, UCIIOJIB30BaTh NMPUEMBI pedIeKCHn JUIsl OLICHKU CUTYalluu, BbIOOpa
BEPHOT'O PELIECHUS;

YMETh OLEHHWBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELIEHUS IO UX
CHUXEHUIO;

OPUHUMAaTh MOTHBBI M apryMEHTBhl JIPYIMX MpPU aHAJIU3€ pPE3yJIbTaTOB
NESTEIBHOCTH;

3) npuHATHE Ceds U APYrUX:

OPUHUMATh ceOs, TOHUMasl CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHTBHl JPYTUX IpPH aHAJIN3E PEe3yJIbTaTOB
NEeSTENIBHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JIPYrHMX Ha OLINOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JPYTOTO YEJIOBEKa.

HPEIMETHBIE PE3YJIbTATDI

[IpenmeTtHble pe3ynbTaTthl ocBoeHMs mporpamMmbl COO mo Ouojorum Ha
0a30BOM ypOBHE BKJIIOYAIOT crHenuduyeckue uisi y4eOHOTO TpeaMeTa
«buonorus» HaydHble 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUN MO OCBOCHHUIO,
UHTEpIpETallid ¥ NpeoOpa3oBaHUIO 3HAHUM, BHJBI JEATEILHOCTH IIO



MOJIYYEHHUIO HOBOTO 3HAHHMS M MPUMEHEHUIO 3HAHWM B Pa3IMYHBIX Y4EOHBIX
CUTyallusiX, a TaKXKe B pEaJbHbIX >XU3HEHHBIX CHUTYaIllUsX, CBS3aHHBIX C
ouosiorueii. B mporpaMmMe npeaMeTHbIe pe3ybTaThl MPEACTABICHBI MO To/IaM
oOy4eHus.

[IpenmeTHBIC PE3yIBTATH OCBOCHHS YdeOHOTO peameTa «buomorus» ¢ 10
K1acce JOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHMI O MeCT€ W POJU OUOJIOTUM B CHUCTEME
HAay4HOTO 3HAHMUS €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOMU
€CTEeCTBEHHO-HAYYHOM KapTHUHBI MUpa U HAY4YHOIO MHUPOBO33PEHUS, O BKIIAJC
POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJIOTHUH,
(GYHKITMOHAIBHON TPAaMOTHOCTH YEJIOBEKA JUTS PEIICHUS )KU3HCHHBIX 3a71a4,

YMEHUE PACKPBIBATH COJIEPKAHHE OMOJIOTMYECKUX TEPMUHOB U MOHSATUM:
KU3Hb, KJIETKA, OpraHm3M, MeTabonm3M (OOMEH BEIIECTB W MPEBPAICHUE
SHEPruM), TrOMEeOcTa3 (CaMOperylsiusi), ypOBHEBas OpraHu3alus MKUBBIX
CHCTEM, CaMOBOCIPOU3BEACHHUE (penpoayKuus), HACJIEJICTBEHHOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHE;

yMEHUE u3JIaratb OMOJIOTUYECKHE TeOopuu (KIETOYHasi, XPOMOCOMHAs,
MyTaIlMOHHAsI, IIEHTpajdbHas JIOTMa MOJEKYJISIpHOU Ouosioruu), 3akoHbl (I
Mennens, T. Moprana, H. . BaBuiioBa) u ydenus (0 1ieHTpax MHOTOOOpa3us u
IPOUCXOXKJEHUS KyJIbTypHbIX pactenuid H. . BaBwioa), omnpenensite
TPAHULbI UX MPUMEHUMOCTH K KHBBIM CUCTEMAM;

yYMEHHE BJIaJIETh METOJaMH HAyYHOTO MTO3HAHMS B OMOJIOTHU: HAOIIOICHHE
Y OMMCAHUE KUBBIX CUCTEM, IPOLIECCOB U SIBIICHUH, OpraHu3alus U MPOBEJICHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMI)KCHHE  THUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYEMbIMU BEIWYMHAMHU, OOBICHEHHE MOJYYECHHBIX
pPE3yJAbTAaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MMOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BBIBOJbBI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIbTATOB;

YMEHUE BBIJIEIATh CYLIECTBEHHBIE IPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT
U DYKapHoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOECHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILEHUs YHEPTUHU B KileTKe, (POTOCUHTE3A,
IUTACTUYECKOTO M JYHEPreTHYecKOro oOMeHa, XeMOCHMHTEe3a, MHUTO3a, Meio3a,
OIUIOJJOTBOPEHUS, PA3MHOKEHUS, WHIMBHUAYaJbHOIO PpPAa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHHE IPUMEHSTh MOJIyYeHHbIC 3HAHUS ISl OOBSCHEHUS] OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHS IIPAKTUYECKUX PELICHUHN B IIOBCEAHEBHOM
KU3HU C LEJIbI0 oOecriedeHus: Oe30MaCHOCTH CBOETO 3J0pPOBbS M 30POBbS
OKpYXAaIOIUX JIIOAEH, COOMIOJEHUST HOPM TPaMOTHOTO TIOBEACHHS B
OKpY>Karolel MpUpOAHON cpelie, MOHMMaHUEe HEOOXOAMMOCTH HCIIOIb30BaHUS



JOCTH)KEHUW COBPEMEHHOM OMOJIOTMU W OWOTEXHOJIOTHU ISl PallMOHAIBLHOTO
IPUPOJIONIOJIH30BAHUS;

yMEHUE peliaTh JJIEMEHTapHble TEeHETHYECKHE 3aJlayd Ha MOHO- U
JUTUOPUJIHOE CKpEIIMBAaHUE, CICTUICHHOE HACTEOBAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHUJTHOTO CKPEIIUBAHUS JUIs TIPEACKa3aHUs HACIEIOBAHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJIHATH J1a00OPATOPHBIE U MpaKTUYECKHe pabOThl, COOIIOAATH
npaBuia npu padbote ¢ yueOHbIM U 1a00PaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHUYECKU OLEHUBATh U MHTEPHPETHUPOBATH HHOOPMAIIUIO
OMOJIOTMYECKOTO COJEPKaHUs, BKIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHHUS U3
pPa3sMTUYHBIX HWCTOYHUKOB (CpeACTBA MAacCOBOW HMH(POPMAIMH, HAYIHO-
MOMYJISIPHBIE MaTEPHUabl), STUYECKUE ACTIEKThl COBPEMEHHBIX UCCIEIOBAHUN B
Ounosnoruu, MeAUIIMHE, ONOTEXHOJIOTUH;

YMEHHE CO3/7aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHWSI,
0000mass OMONIOTHYECKYI0 WHGOPMAIUI0O W3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO HMCIIOJIH30BATh MOHATUWHBIN anmapar OUOJIOTHH.

[IpenmeTHBIC PE3yNbTAaTHl OCBOCHHS YdeOHOT0 mpeameta «buomorus» ¢ 11
KJlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MeECT€ M POJU OWOJIOTHH B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa U HAyYHOIO MHUPOBO33PEHUS, O BKIIAJIE
POCCHUHCKUX H 3apyOe)KHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKA IS PeIIeHUs KU3HEHHBIX 3a]1a4;

YMEHHE PacCKphIBaTh COACpPKaHUE OMOJOTHYECKUX TEPMHUHOB W TOHSTHMA:
BUJ, TOMYJSAIUsA, TEHO(POH, SBOJIOUUSA, JBIXKYIIHE CHIbl ((haKTOPHI)
HBOJTIOIHH, MIPUCTIOCOOIIEHHOCTh OpraHU3MOB, BUI000pa3oBaHue,
AKOJIOTHYECKUE (PAKTOPBI, IKOCHCTEMA, MPOAYIIEHTHI, KOHCYMEHTBI, PEAYLICHTHI,
[eNU TUTaHus, IKOJIOrMYecKasl mupamMuaa, OuoreoreHos, onocdepa;

yMEHHE u3JlaraTh OHOJOTUYECKHE Teopuu (IBONIIOIMOHHAS Teopusi Y.
JlapBuHa, CHUHTETHYECKas TEOpHsl SBOJIIOLMU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpeieBoro cxoactBa K. M. bapa, uepenoBanus riaBHbIX HamNpaBlIeHUN U
nyteit 3Bosmoniun A. H. CeBeprioBa, yuenus o 6uocepe B. U. Bepnazackoro),
OTNPEIENSITh TPAHULIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMAM,;

yYMEHHE BJIaJIETh METOJaMHU HAyYHOTO MTO3HAHMS B OMOJIOTUU: HAOII0ACHHE
Y OTIMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUM, OpraHu3aIus U MpoBeJIeHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIJIBUOKEHHWE  TUIMOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCICAYEMBbIMH BEIIMUMHAMHU, OOBSICHEHHE MOJYYEHHBIX



pe3yJabTaTOB, UCIOJIL30BAaHHBIX HAYYHBIX MOHATHHI, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU TOJTYUYECHHBIX PE3YJIHTATOB;

YMEHUE BBIJCISTh CYIICCTBEHHBIC MPHU3HAKU CTPOEHUS] OMOJIOTMYECKUX
OOBEKTOB: BHJIOB, MOMYJSLHUM, MPOIYIEHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOTEOIIEHO30B U HDKOCHUCTEM, OCOOCHHOCTH MPOIECCOB: HACIEACTBEHHON
M3MEHYHUBOCTH, €CTECTBEHHOT'O otOopa, BUJI000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB, JEUCTBUSA DKOJOTHYECKUX (HaKTOpOB Ha
OpraHu3Mbl, TEpeHOoca BEHIECTB W I[IOTOKAa DJHEPruu B DKOCHCTEMAX,
AQHTPONOTEHHBIX M3MEHEHUW B AKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpOTa
BEILIECTB U OMOT€OXUMHUUYECKUX ITUKIIOB B Ouocdepe;

YMEHUE MPUMEHSITh MOJYYCHHbIE 3HAHUS JIJIs1 OOBSICHEHUS] OMOJIOrMYECKUX
MPOLIECCOB U SIBJICHUM, JUISI IPUHATHS MPAKTUYECKUX PEIUICHUN B MOBCEIHEBHOU
KU3HU C 1EIbl0 oOecrieyeHuss Oe30MaCHOCTU CBOETO 3/I0POBbS M 310POBbSI
OKPYXAIOIUX JIFOACH, COOMIOCHUS HOPM TPaMOTHOTO TIOBEACHHS B
OKPYXaIoIel MPUPOTHON cpelie, TOHNMaHuEe HEOOXOMUMMOCTH HCIIOIh30BaHUS
JOCTHKECHUH COBPEMEHHOU ounonoruu TS paLMOHAIBHOTO
MIPUPOJIOIOIB30BAHUS;

YMEHHE peliaTh JJIEMEHTApHbIE OWOJOTHYECKHUE 3a/laud, COCTaBIATH
CXEMBbI IIEPEHOCa BEUIECTB U SHEPTUU B SKOCUCTEMAX (1I€MU MUTAHMUS);

YMEHHE BBITIOJIHATH JJa0OpAaTOpPHBIE M MPAKTUYECKUE pabOThI, COOII0IATh
npaBmiIa Mpu paboTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OIICHUBAaTh M WHTEPIPETUPOBATH HWH(OOPMAIUIO
OMOJIOTUYECKOTO COJIEp)KaHUs, BKJIIOYAIONIYIO TICEBIOHAYYHBIEC 3HAHUS U3
pa3NUYHBIX HUCTOYHUKOB (CpeACTBA MaccoBOM HMH(pOpMAlUU, HAYYHO-
NOMyJISIPHBIE ~ MaTepHalibl), paccMaTpUBaTh TJ00ATBHBIE DKOJIOTHUYECKHE
poOJIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULINIO;

YMEHHE CO3/aBaTh COOCTBEHHbIC MHCHbMEHHBIE M YCTHBIE COOOIICHMS,
00001Iass  OMOJIOTMYECKYI0 HWHGOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHATUWHBIN anmnapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
Kosaun4vecTBo yacoB JIeKTPOHHBbIE
HaumeHoBaHuUe pa3aeioB U TeM uudpoBbie
Ne /it P Kontpouabnbie | IIpakTnueckue (upp )
MporpaMmbI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
bu6mmoreka [JOK
! brororus kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
2 JKuBbie crcTeMBbl M UX OpraHU3aLus 1 0 0 https://m.edsoo.ru/7f41292
. bu6mmoreka [JOK
3 XHUMHUYECKUH COCTAaB M CTPOEHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
4 Kv3HEe e TeNbHOCTh KIICTKH 6 1 0 htts://m.eds00.ru/7f41c292
5 PasMHOXeHHE 1 HHIMBUIYaIbHOE PAa3BUTHE 5 0 1 bubmmoreka [JOK
OpraHu3MOB https://m.edsoo0.ru/7f41c292
6 HacneacTBeHHOCTh 1 MI3BMEHUYUBOCTD 8 0 15 bu6mmoreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 0 0 bubnuoreka LIOK
OMOTEXHOIOTUU https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
P 1 1
8 C3CPBHOC BPEMA 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O0 34 ) 4

[NPOT'PAMME



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

KosaunvecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieJioB U TeM uugpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (idpp )
NMPOrpaMMbI Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypchbl
bu6mmoreka [JOK
1 IBOIONHOHHAA GHONOTHS J 0 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 05 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnmoreka [JOK
3 5 0 1
OpraHH3MEL  OKpYKAIOLas cpesa https://m.eds00.ru/7f41cc74
bubmuoreka IJOK
4 Coo0mIecTBa U IKOJIOTHYECKUE CHCTEMBI 9 0 0 htts://m.edsoo.ru/7fA1cc74
bu6nuoreka [JOK
> Peseparioe Bpens 2 L 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 2 2.5

I[TPOI'PAMME



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




IHHOYPOYHOE IINTAHUPOBAHUE

10 KITACC
Kosun4vecTBo yacos DJIeKTPOHHBbIE
Ne Hara uugposbie
Tema ypoka Kontpoabsnsie | IlpakTHyeckne
n/n Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoThbI padoThI
pecypcsbl
MOT001,088-2022 Brostormst 5 bubamorera LIOK
1 1 0 0 02.09.2024 https://m.edso0.ru/863e6122
CHCTEME HAyK o https://m.edso0.ru/863e632a
HNOT 090-2022 MeTtoast
ITO3HAHUs )KUBOU IIPUPOLBI.
5 [Tpaktuueckas padora Ne 1 1 0 05 bubnuoreka LIOK
«Mcronp30BaHue pa3IuIHBIX ' 09.09.2024 | https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOIOrHYECKUX OOHEKTOBY
HOT 029 -2022 buonoruueckue
3 CUCTEMBI, IPOLIECCHI U UX 1 0 0 bubmorexa [TOK
> TTPOH 16.09.2024 | https://m.eds00.ru/863e6564
U3YyYCHUE
4 XUMHUYECKUN COCTaB KIETKH. 1 0 0 bu6mmoreka [JOK
Bozna u MuHepanpHbie conu 23.09.2024 | https://m.eds00.ru/863e674e
5 benku. Cocras u cTpoeHue 1 0 0 bubmmnorexa [IIOK
OenKoB 30.09.2024 | https://m.edsoo.ru/863e6b72
NOT 090-2022 depmeHTH —
5 OMOJOTUYECKHE KaTaIH3aTOPHI. 1 0 05 bubmoteka [JOK
JTaGoparopnas padora Ne 1 ' 07.10.2024 | https://m.eds00.ru/863e6b72

«3yueHne KaTaIuTHIECKON



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

aKTUBHOCTH (pepMEHTOB (Ha
IpUMepe aMUJIa3bl UIIU

KaTanasbl)»
bu6nunoreka [JOK
! YrIteBOEL. JHm et 0 14.10.2024 | https://m.eds00.ru/863e6870
bub6munoreka [JOK
8 Hyiientobbie kuciotsl. AT® 0 21.10.2024 | https://m.edsoo.ru/863e6d5¢c
HOT 029 -2022 HUcTopus u
9 METO/bI H3YUCHUS KICTKH 0 bubmorera I[IOK
ALY ' 21.10.2024 | https://m.edsoo.ru/863e6e88
Knerounast reopust
10 Kierka kak 1enocTHas ;KuBas 0
cucreMa 28.10.2024
HNOT 090-2022 CtpoeHnue
AYKapUOTUYECKON KIIETKH.
JlaGoparopnas pabota Ne 2
bu6maunoreka [JOK
«M3y4eHune cTpoeHHsI KIETOK
11 . 5 0.5 11.11.2024 https://m.eds00.ru/863e6ff0
P aCTeHm:I’ PKHBOTHRIX, TPHOOB 1 o https://m.edso0.ru/863e716¢c
OakTepuii 0] MUKPOCKOIIOM Ha
TOTOBBIX MHKpOIpErapaTax u ux
OITHCaHUE
bu6mmoreka [{JOK
12 Obmen BemecTs wm MeTabomsm 0 18.11.2024 |  https://m.edsoo.ru/863e766¢
13 HOT 029 -2022 doTocuHTE3. 0 bu6mmoreka [{OK
XeMOoCuHTE3 25.11.2024 | https://m.edso00.ru/863e7c98
. Bbubmmoreka [JOK
14
DHepretiHeckiit oOmeH 0 02.12.2024 | https://m.edsoo.ru/863e7aae



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
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

HNOT 090-2022 XKu3HeHHBIN ITUKT
KJIeTKU. Jlenenue kietku. MuUTo3.
JlaGoparopHas pabora Ne 3

bu6mmnoreka [JOK

15 «Habmroteane MUTO3a B KJIIETKAX 0.5 09.12.2024 | https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIPENaparax»
HOT 029 -2022 buocunres
16 Oenka. Peakuusi MaTpuaHOTO 0 bubnmnoreka [IOK
cunTe3a. TpaHcsius - OuoCUHTE3 16.12.2024 | https://m.edso00.ru/863e796e
Oenka
[MosTopusIit NOT001,088-2022.
17 [TpomesxyTOoUHAast KOHTPOJIbHAS 0 Bubmorexa [TOK
23.12.2024 | https://m.eds00.ru/863e796e
paboTa 3a nepBoe Moiayroaue.
HNOT 029 -2022 HekneTouHbie
(bopMBI KU3HU —
18 BupycolIIpodunaxruxa 0 bubamorera [IOK
. . 13.01.2025 | https://m.edso0.ru/863e7540
BHUPYCHBIX 3a00J1€BaHUM JKUTEIEH
Tynbckoit obmactu.
DOpMBI pa3MHOXKEHHS bubmaorexa LHOK
19 opramm3mos. Meiios 0 90.01.2025 https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
NOT 090-2022 O6pa3zoBanue u
pa3BUTHE TIOJIOBBIX KIIETOK.
20 OrmonorBopenue. JlaboparopHast 05 bubnmnoreka [IOK
pabora Ne 4 «3yueHue CTpocHHs ' 27.01.2025 | https://m.edsoo.ru/863e7f4a

MOJIOBBIX KJIIETOK Ha T'OTOBBIX
MUKpOIIpernapaTax»



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

NunuBuiyanbHOE pa3BUTHE

bu6mmoreka [JOK

21 OpraHu3MOB 0 03.02.2025 | https://m.edsoo.ru/863e81b6
HOT 029 -2022 I'eneTtnka —
22 HayKa O HACJIEJICTBEHHOCTHU U 0 bubmmorexa [OK
10.02.2025 | https://m.edso00.ru/863e8436
W3MEHYMBOCTH
3aKOHOMEPHOCTH HACJIeI0BAaHHS
23 pU3HAKOB. MOHOTHOpUIHOE 0 bubmmorexa [JOK
17.02.2025 | https://m.edsoo.ru/863e86f2
CKpEIllMBaHUE
UTUOPHJIHOC CKPEIIBaHUE.
24 ]3:[aKOH iez}:aBHcmfoil) 0 bubmorera [OK
24.02.2025 | https://m.edso0.ru/863e8878
HACJIeJIOBAHUS ITPU3HAKOB
HNOT 090-2022 CuenieHHoe
HACJICJIOBAHHUE TTPU3HAKOB.
JlaGoparophas pabota Ne 5
o5 «3yuenue pe3ynbTaToB 05 bubnmnoreka [HIOK
MOHOTHOPHUIHOTO U 03.03.2025 | https://m.edso0.ru/863e89a4
JTUTUOPHUIHOTO CKPEIIMBAHUS Y
JpO30(HITBI Ha TOTOBBIX
MUKpOITperapaTax»
26 I'eneruka mona. HacnegoBanue 0 bubnuoreka [JOK
MIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM 10.03.2025 | https://m.edsoo.ru/863e8c60
NOT 090-2022 N3MEHUNBOCTb.
HenacnencrBennas
97 W3MEHYHMBOCTD. JlabopaTopHas 05 bubmoteka [JOK
pabora Ne 6. 3ydenue 17.03.2025 | https://m.edso0.ru/863e8c60

MOIU(DUKAITMOHH O
W3MEHYMBOCTH, IOCTPOCHUE



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

BAPUALIMOHHOTO psiJia U
BAPUALIMOHHOW KPUBOW»

HOT 090-2022 Hacnencreennas
M3MEHYNBOCTh. JIabopaTopHas

. bubmuoteka [JOK
28 pabora Ne 7. «Auaius Myraunit y 1 05 31.03.2025 | https://m.edsoo.ru/863e8efe
JPO30Q Bl Ha TOTOBBIX
MHKpOIIpernapaTax»»
HOT 029 -2022 I'enetuka
29 yesnoBeka.0Q0001meHue u 1 0 but6munoreka [JOK
CUCTEMAaTH3alusl 3HaHUM 110 TeMe 07.04.2025 | https://m.edsoo.ru/863e8efe
"T'enernka"
Cenexuus Kak HayKa u
30 nporecc.CopTa 1 Mopojbl B 1 0 bubmorexa [JOK
POIECE. ~OP por 14.04.2025 hitps://m.eds00.ru/863e8d78
Tynbckoit obnactu
MeTonbl U JOCTHKECHHUS CENIEKIIUU
31 pacTEeHUl U KUBOTHBIX. 1 0 bubmuorexa I[{OK
buorexHonorus kak orpacip 21.04.2025 | https://m.eds00.ru/863e9336
IPOU3BOJICTBA
brotexHomorus kak oTpacib
32 pou3BoACTBa. buorexnonoruu 1 0 bubmorexa HOK
P ' y 28.04.2025 | https:/m.eds00.ru/863e9214
Ha npumepe Tyabckoit obnacTu
33 CucremaTu3aius u 0000IIeHNE 1 0 bubnmoreka [{OK
3HaHu# 3a Kypc 10 knacca. 05.05.2025 | https://m.edsoo.ru/863e9214
34 HroroBast KOHTpOJIBHAS 110 1 0 bubmuoreka [IOK
6uonorun 10 kmacc 12.05.2025 | https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34 4

[NPOI'PAMME



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

11 KJIACC

KoJsun4vecTBo yacos DJIeKTPOHHBbIE
Ne Hara uugposbie
Tema ypoka Kountpoasnbie | IlpakTnyeckue
n/n Bceero U3Y4YeHH S o0pa3oBaTte/bHbIE
padoThI padoThI
pecypcbl
1 HMOT001,088-2022 DBomromus u 1 0 0 bu6mmoreka [{OK
METO/bI €€ N3YUEHUS 02.09.2024 | https://m.edsoo.ru/863ea20e
NOT 029 -2022 HUcTopus
2 a3BUTHS TIPEICTABIICHUM 00 1 0 0 Bubmorexa [JOK
P pes 09.09.2024 | https://m.eds00.ru/863e9570
IBOJTFOIIAH
HOT 029 -2022 Mukpo3BOIIOLHS.
3 BunooOpa3zoBanue — mporecc 1 0 0 bubmmorexa LIOK
HO0DP POt 16.09.2024 | https://m.edsoo.ru/863e9cle
BO3HUKHOBEHUS] HOBBIX BHUJIOB.
NOT 090-2022 TTomymnsmus Kak
3JIeMEHTapHas eUHHIIA BUIA U
bubmuoreka IJOK
4 . JIab 0 1 0 0.
PBOJIOIII. ~Tabopatophait pabota > 23.09.2024 | https://m.eds00.ru/863e99c6
Ne 1 «CpaBHeHne BUIOB 11O
MOP(hOIIOrHYECKOMY KPUTEPUIO»
5 JIBrxymue cuibl (371eMEHTapHbIe 1 0 0 bubnmnoreka [JOK
(haKTOPBI) FIBOIIOIIUN 30.09.2024 | https://m.edsoo.ru/863e9da4
5 EcrecTBenHsbIit 0TOOp U €ro 1 0 0 bubmuorexa [{OK
(hopMBI 07.10.2024 | https://m.edsoo.ru/863e9ed0
NOT 090-2022 Pe3ynbTarhl
7 9BOJIIOIIUH: TPUCIIOCOOICHHOCTD 1 0 05 bubmuoreka [IOK
OpraHU3MOB M BHJ000pa30BaHUE. ' 14.10.2024 | https://m.edso0.ru/863e9fde
JlabopaTtopHas pabora Ne 2
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«Omnmcanue TpucnocodIEHHOCTH
opranu3ma 1 e€ OTHOCHTEIBHOTO
XapakTepa»

Hanpasnenus u nytu

bu6nunoreka [JOK

8 MAaKpO3BOJIFOLN T 0 14.10.2024 | https://m.edsoo.ru/863e9cle
9 HOT 090-2022 HeoOpaTtumMocCTh 0
IBOJIIOLIMH 21.10.2024
10 Wcropus xu3Hu Ha 3emiie u 0
METO/IbI €€ U3YUYECHUS 28.10.2024
1 HOT 090-2022 I'umioTe3sl 0 bu6mmoreka [[OK
MPOUCXOXKJICHUS )KM3HU Ha 3emiie 11.11.2024 | https://m.edsoo.ru/863ea5a6
12 PazBuTue )xu3Hu Ha 3emiie 1o 0 bu6mmoreka [JOK
Jpam | Ieproaam 18.11.2024 | https://m.edsoo.ru/863ea6be
HNOT 090-2022 OcHOBHBIE 3TaITbI
IBOJTIOIMH PACTHTEIBLHOTO U
13 JKUBOTHOr0 mupa. [Ipakrnueckas 05 bubmmnoreka LIOK
pabora Ne 1 «M3yueHue 25.11.2024 | https://m.edsoo.ru/863ea8bc
HCKOTAeMBIX OCTAaTKOB PaCTEHUI
Y KUBOTHBIX B KOJUICKITUSX)
14 CoBpeMeHHas cucrema 0 bubmuoteka [JOK
OpPraHUYECKOr0 MHUpa 02.12.2024 | https://m.edsoo.ru/863ea48e
15 HOT 029 -2022 Spomonus 0 Bbu6munorexa [JOK
YyenoBeKa (aHTPOIOTeHe3) 09.12.2024 | https://m.edsoo.ru/863eac2c
16 JIBuxymue cuibl (hakTopsl) 0 bubnmnoreka [JOK
aHTPOIIOTeHE3a 16.12.2024 | https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUX DBOIIOLINHA 0 bu6mmoreka [JOK
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4eJI0BEKA 23.12.2024 | https://m.edsoo.ru/863e9336
HOT 029 -2022 YemoBeueckue
18 achbl U IIPUPOIHBIE ATAITALIUA 0 Bubmiorexa OK
P PHPO A . 13.01.2025 | https://m.edsoo.ru/863eaea?2
YeJI0BEKa
[MosTopusIit UOT001,088-2022.
19 ITpomexyTounast KOHTPOJILHAS 0 bubmmorexa LIOK
P . P 20.01.2025 | https://m.edso0.ru/863e9336
paboTa 3a mepBoe MoIyTrojIue.
DKO0JI0 ak Hayka.Cpe
20 ognfa;;l: ;1( alic:HZ;(quEKizl 0 Bubmiorexa OK
27.01.2025 | https://m.edso0.ru/863e9336
(hakTopbl
MOT 090-2022 Abuoruyeckue
(haktoper. OcoOEHHOCTH B
Tynbckoit obmactu.Jlaboparopras
pabora Ne 3. «Mopdomoruueckue
21 0COOEHHOCTH PACTEHUI U3 PA3HBIX 0.5 budmiorexa [IOK
P P ' 03.02.2025 | https://m.edsoo.ru/863eafec
MecT obutanus». JlaboparopHas
pabora Ne 4. «BnusiHue cBeta Ha
POCT U pa3BUTHE YEPEHKOB
CETKPEa3HI»
b .
p P A Y 10.02.2025 | https://m.edsoo.ru/863eb10e
obactu
HOT 090-2022 Dxonoruyeckue
| e y
P p B ' 17.02.2025 | https://m.edso0o.ru/863eb348

«[Toxcu€r MIOTHOCTU MOMYIALMI
pa3HbIX BUJOB PACTECHUI
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DKOJIOTUYECKUE CUCTEMBI

24 (?KOCHCTEMBI) 24.02.2025
o5 Coo01recTBa OpraHu3MoB — bubmuoteka [JOK
OuoIIeHO3 03.03.2025 | https://m.edsoo.ru/863eb46a
OcHOBHbIE MOKa3aTeIn
26 9KOCHCTEMBI. JKOJIOTHYSCKHUE bu6moreka [[OK
nupamuibl. CBONCTBA IKOCHCTEM. 10.03.2025 |  https://m.edsoo.ru/863eb46a
Cyxkueccus
27 [IpupoaHbIC SKOCUCTEMBI bubamorexa LIOK
17.03.2025 | https://m.edsoo.ru/863eb5fa
NOT 029 -2022 AxTponoreHHsle
28 AKOCHUCTEMBI Ha TIpPUMEPE bubmorexa [IOK
. 31.03.2025 | https://m.edsoo.ru/863e9336
Tynbckoit obnactu
Buocdepa — rmobanpHas
29 JKOCHCTEMA 3EeMJIH. bubmuoreka [JOK
3aKOHOMEPHOCTH CYILIECTBOBAHMS 07.04.2025 | https://m.edsoo.ru/863e9336
ouochepsl
bu6mmoreka [JOK
30 Henopeuectso B Gnochepe e 14.04.2025 | https://m.edsoo.ru/863ebb5e
NOT 029 -2022
31 CocyiiecTBoBaHUE PUPOJIBI U bubmorexa LIOK
21.04.2025 | https://m.edsoo0.ru/863ebd16
YyeJioBe4ecTBa
32 CucreMatn3anus U 0000IIeHHE bu6moreka [[OK
3HaHu# 3a kypc 11 knacca. 28.04.2025 | https://m.eds00.ru/863e9336
33 HTtoroBas KOHTpOJIbHAS 10 bubmuorexa [{OK
ouonorun 11 kmacc 05.05.2025 | https://m.edsoo.ru/863ebale
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34 PesepBHblIil ypok.

12.05.2025

bu6mmoreka [JOK
https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34

2.5
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

* buonorwus, 11 xnacc/ [laceunuk B.B., Kamenckuii A.A., PyorioB A.M. u ap.;
[Ton penaknueii [laceunuka B.B. AxkunonepHoe o6mectBo «M3naTenbcTBo

«IIpocsemienue»

METOIUYECKHUE MATEPUAJIBI JISA YUUTEJA
buonorus 11 knacc Ilaceunux B.B.,Kamenckuit A.A.,Pyorio A.M. u
apyrue/llox pen. [laceunuka B.B.,Aknroneproe o0miectBo "U3maarenscTBo

"IIpoceemienue"

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HMHTEPHET
bubmnorexa IJOK

https://m.eds00.ru/863e6122
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